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AHHOTALIUA

Pabouas mporpamMmma BHEYpOUHOI JIeATENbHOCTH «Mup pU3uKn» peanusyer
OCHOBHYIO 00pa30BaTeIbHYIO IPOTrpaMMy cpeHero oOpasoBanus .B nporpamme
IIPEAYCMOTPEHBI BO3MOXKHOCTH JJISI Pa3BUTHSI OCHOBHBIX BUAOB JESATEIBHOCTU
00y4aroluxcs B COOTBETCTBUU C MX BO3PACTHBIMH OCOOEHHOCTSIMH.

B xone nzyyeHunst JaHHOTO Kypca, yJalnuecs: He TOJIBKO YIOBIETBOPAT CBOU
oOpa3oBaTenbHbIC MOTPEOHOCTH, HO U MOTy4aT HAaBBIKU HCCIIEI0BATEILCKON
NEeATEIbHOCTH, TO3HAKOMSTCS C METOJAMHU UCCJEI0BAHMS B (PU3HKE U OHOJIOTHUH,
MOJIy4yaT KpaTKue JaHHbIE 0 MEAUIIMHCKON U OMOJIOTUYECKOH amnmaparype.
HaBbiku, nonydeHHsle npu paboTe ¢ U3MEPUTEIbHBIMU TPUOOPaMH, BHIIOJIHEHNE
IPAKTUYECKUX padOT U MOCTAaHOBKA YKCIEPUMEHTA IPUTOJIATCS B AAJbHEHIIEH
HAyYHO-TEXHUUYECKOH ieaTeabHOCTU. OOBsCHEHNE OTAEIBHBIX IPOIECCOB,
IPOUCXOSAIINX B )KUBBIX OpraHM3Max Ha OCHOBE (PU3UUYECKUX 3aKOHOB ITOMOKET
UM YCTAaHOBUTH IPUYMHHO-CIIEICTBEHHBIE CBSA3H, CYLIECTBYIOLIUE B )KUBOU U
HEXXMBOU NIPUPOJIE, CPOPMUPYET UHTEPEC HE TOJIBKO K (PU3HKE, HO U K HAYKE B
L[ETIOM.

[Iporpamma Kypca HOCUT ITPAKTUKO-OPUEHTUPOBAHHBIN XaPaKTEP C
AJIIEMEHTAMH HAyYHO-UCCIIE0BATEIBCKOM AEATEIBHOCTH U IIOCTPOEH C OIIOPOM Ha
3HAHMS U YMEHUS, MTOJIyYeHHbIEC YUAIIUMHUCS NPU U3YUEHUU QUBHKHU, XUMUH,
OHOJIOTHH.

Kypc “Mup pusuku ” sBAsI€TCS UHTErPUPOBAHHBIM M MPEATIOIAraeT
3HAKOMCTBO C OIPEIENEHHBIM aClIEeKTOM 0a30BOM HAYKH - (PU3UKH U
HaIpaBJICHUSIMU UCCIIEOBAHUN, KOTOPbIE BO3HUKIIU HA CThIKE (PU3UKHU XUMHH,
ouosioruu, ¥ 3Koorur. OH CIIOCOOCTBYIOT PACIIUPEHUIO KPyTro3opa
oOyuaromuxcs, NoAep>KaHUI0 HHTepeca K U3y4EHUI0 (PU3UKU U HANpaBJIeH Ha
pEelIeHNE JIMYHOCTHO 3HAYMMBIX JUISl YYEHUKA MPUKIIAJHBIX 3a/1a4. BkirroueHue B
IpOrpaMMy BOIIPOCOB, CBSI3aHHBIX C (PU3MKOM YETIOBEKa, MO3BOJIUT yUalTUMCs
IPOABUHYTHCS MO MYTH MO3HAHUS CaMUX ce0sl, TyYllle MOHATh MPUPOY YeIOBEKa
Y €r0 BO3MOXHOCTEH.

IosicHuTEILHAA 3aNIUCKA

PaGouast mporpaMma 1o BHEYpOUHOU IEATeTLHOCTH « MUp GU3HKNY»
npennaszHavyeHa s ooydaroruxces 10-11 kimaccoB u pa3paboTaHa Ha OCHOBE
CJIEIYIOUIMX HOPMATHBHBIX JOKYMEHTOB:

o ®enepanbHoro 3akona "O0 ob6pazoBanuu B Poccuiickoit deaeparuu” ot
29.12.2012 N 273-®3;

o TMpukaza MuHuctepcTBa oOpa3oBanus U Hayku Poccuiickoit @enepanuu ot 17
nekadpst 2010 r. Ne 1897 «O0 yTBepxkaeHnu GpeaepabHOr0 rocyAapCTBEHHOTO
00pa3oBaTEILHOIO CTaHIapTa OCHOBHOIO O0IIIEro 00pa3oBaHus» (B peAaKIUU
npukaza MunoO6pHayku Poccun ot 31 gexabps 2015 1. Ne 1577);

« mpuka3za MunucrepcTBa oOpa3oBanus u Hayku Poccuiickoit deaepanuu ot 17
mast 2012 1. Ne 413 «O6 yTBepkieHuH (eaepanbHOro rocy1apcTBEHHOTO



00pa30BaTENBHOTO CTaHAApPTA CPEAHEro 001Iero 00pa3oBaHUsm) ¢ U3MEHEHUSIMH,
YTBEPKAEHHBIMU MTpHKa3zaMu MUHHCTEpCTBA 00pa3oBaHus M Hayku Poccuiickoi
Oenepanyu Nel645 ot 29.12.2014 r., Ne 1578 ot 31.12.2015 1., No 613 ot
29.06.2017 r.

o KOHIUEIIHNH TyXOBHO-HPAaBCTBEHHOTO Pa3BUTHUSA U BOCHUTAHUSA JIMYHOCTH
rpak/IaHUHA.

o CanlluH 2.4.2.2821-10 «CanutapHO-31UIEMUOJIOTMYECKUE TPEOOBAaHUS K
YCIOBUSIM M OpraHu3anuu o0ydeHus: B 0011e00pa30BaTEIbHBIX YUPEKACHUIAX:
ITIOCTAHOBJICHHUsI [ TaBHOTO rOCy1apCTBEHHOI'O CAHUTAPHOTO Bpadya Poccuiickon
®eneparmu ot 29 nexadps 2010 Ne 189.

AKTyanbHOCTb JAHHOW MPOrpaMMbl 00YCIIOBJIEHA €€ METOJ0JIOTHYECKON
3HAYMMOCTBIO - PA3BUTHE Y IIKOJIBHUKOB MOTHBAUU K U3YUEHUIO (PU3UKH.
Kypc nmeer ecrecTBeHHOHAYYHYIO HAIIPABIEHHOCTh OOILEKYJIBTYPHOTO YPOBHSL.
du3rka Kak Hayka 0 HauOoJiee oOIuX 3aKOHAX MPUPOJIbI, BHICTYIIAsl B KAUECTBE
y4e0HOro MpeMeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIa/ B CUCTEMY 3HAHUN
00 okpy»xaroiieM Mupe. OHa pacKpbIBaeT poJib HAYKH B 9KOHOMHUYECKOM U
KyJIbTYPHOM Pa3BUTHH 00ILIECTBA, CIOCOOCTBYET (POPMHUPOBAHUIO
COBPEMEHHOI'0 HAy4YHOI'0 MUPOBO33PEHU

®I'OC HOBOro NOKOJIEHUS TPEOYET UCIIOJIb30BAHUS B 00pa30BaTEIIbHOM
IIPOLIECCE METOJAOB ¥ IPUEMOB IPOEKTHO-UCCIIEN0BATENBCKON AEATEIIBHOCTH.
BxiroueHne meToaa NpoeKTOB B OPraHU3alHI0 BHEYPOUHOU JIEATEIIBHOCTH TAET
MHOTO TPEUMYILECTB U MOJOKUTENBHBIX pe3yabTaToB. [IpoekTHas
JEeATEIbHOCTh Ta€T BOBMOKHOCTh MHTETPUPOBATH TEOPETUUECKUE 3HAHUS U
MPaKTUYECKHUE HABBIKH, IPUOOpPETaTh HABBIKA B3aUMOCUCTBUS B rpynmne. Jis
YYEHHKA IIPOEKT- 3TO BO3MOXKHOCTb TBOPUECKHU PACKPBITHCS, IPOSIBUTH CEOs
WHUBUyaIbHO WK B KoJIIeKTUBE. [IpoekT qaét 00ydarommmMcst OTbIT MOUCKa
uH(pOpMAaIUH, MPAKTUIECKOTO MPUMEHEHHS O0yUEeHHUsI, CAMOPA3BUTHS,
caMoOpeau3aly U CaMOaHaIN3a CBOEH AESITEIbHOCTU. 3HAHMS, YMEHUS U
YHHUBEpCaJbHbIC yUeOHbIE IEUCTBUSA, HEOOXOAUMbIE AJIs1 OpraHU3aI|H
IPOEKTHO-UCCIIEI0BATENbCKON JESITEIbHOCTU B LIKOJIE, B OyAyIIEM CTaHyT
OCHOBOH ISl OPraHU3alMy Hay4YHO-UCCIIEI0BATEIbCKOM ACSITEIBHOCTH B
BBICILIMX U CPEIHUX NMPO(PECCHOHATBHBIX YUEOHBIX 3aBEICHUSIX, TO3BOJISIOT
CTaTh KOHKYPEHTHO-CIIOCOOHBIMU Ha PBIHKE TpyJa U B Jt000# cepe
npoeCCUOHATIBHON JIEATEIIbHOCTH.

Heo6xoaumMbIM yCI0BHEM peanu3aliy JaHHON TPOrpaMMBbl SIBIISETCS
CTpEMJICHUE Pa3BUTh Y 00YHAIOIIUXCSI YMEHHUE CAMOCTOSITENIbHO PaboTaTh,
NKT-koMneTeHI1H, a TAKKE€ COBEPIIIEHCTBOBATh HABBIKKA OTCTaMBAHUS
COOCTBEHHOM TO3UIIMH TI0 ONpeIeTIEHHOMY BOIIPOCY.

Hean kypca:
® 3HAKOMCTBO YYalllUXCA C BAXKHEHITMMU METOJIaMU IPUMEHEHUS
bu3NYecKuX 3HAHUH Ha TPAKTHKE;
¢ (GopMUPOBaHUE LEIOCTHONW €CTECTBEHHOHAYYHOUM KapTUHBI MUPA YUAIUXCSL.
3ajgaum Kypca:



® pa3BUTHE MMO3HABATEIHHOTO MHTEPECA, MHTEIICKTYaJIbHBIX U TBOPUECKUX
CIIOCOOHOCTEH yJalmxcs B MPOIECCE CAMOCTOSATEILHOTO MPUOOPETEHHUS
3HaHUH C UCTIOJIB30BAHUEM PA3IMYHBIX UCTOYHUKOB MH(GOPMAIIHH;

® TOBBIIIEHHE UHPOPMAIITMOHHON, KOMMYHUKATUBHOM, 9KOJIOTHUECKON
KYJIBTYPBbI, OMBITa CAMOCTOSITEIIBHOMN 1€ATEIbHOCTH;

® COBEpIICHCTBOBAHNE YMEHUU U HABBIKOB B XO/I€ BBIIOJIHEHHUS TPOTPAMMBI
Kypca (BBITIOTHEHHE JJa00paTOPHBIX padOT, U3yUeHUSs, 0TOOpa U
cUCTeMaTHU3alMi UHPOpMalIMU, TOArOTOBKA pedepara, mpe3eHTallUN );

® OBJAJICHHE YYAIIUMUCS 3HAHUAMH O COBPEMEHHOM HayYHOU KapTUHE MUPA,
O IIUPOKUX BO3MOKHOCTSIX MPUMEHEHUS (PU3UUECKUX 3aKOHOB;

® BOCIHTAHUS HABBIKOB COTPYAHHUYECTBA B IPOIIECCE COBMECTHOU PabOTHI;

® OCO3HaHHBIN BHIOOP MPOPHIBHOTO 00YUYEHUSI.

OO0umas xapakTepucTHKa NPOrPaMMbl BHEYPOYHOI 1eATeIbHOCTH «Mmup
pusukm»

[Iporpamma «®u3uka BOKpYT HAC» OTHOCHUTCS K €CTECTBEHHO-HAYYHOMY
HaIIPaBJICHUIO BHEYPOUHOU J1E€ATEIBHOCTH.

[Iporpamma coziepKuT, ¢ OTHON CTOPOHBI, MaTEpHUAI MO O0Jee YrIyOJIEHHOMY
M3YYEHUIO U3JIaraéMoro B HIKOJIBHOW Mporpamme u30paHHoro pasnena, ¢ Ipyroi —
IpeAnojaraeT u3y4yeHue Takux BONpocoB (PU3UKH, KOTOPHIE HE BXOJAT B
IIKOJIbHBINA KypC, HO TTOBBIILIAIOT HAJIEXHOCTh 3HAHUH, YIIPOIIAIOT MOHUMAHKUE U
yCBOEHHUE YueOHOM HH(pOpMalLlMK Ha cienyrolei cTynenu ooyyenus. [Iporpamma
MO3BOJISIET OCYIIECTBIISITh 3BPUCTUUECKHE MPOOBI U CHOPMHUPOBATH MPAKTUYECKYIO
JIEATEIIbHOCTh IIKOJIbHUKOB B U3y4aeMOM 00JIaCTH 3HAHUIA.

Pa3BépThIBaHME CONEP/KaHUS 3HAHUI B IPOrPAMME CTPYKTYPHUPOBAHO TaKUM
00pa3oM, 4TO U3yUeHHUE BCEX MOCIEAYIOIUX TeM 00ecneunBaeTcs MpeabLyIIUMH,
a ME/ly YaCTHBIMHU M OOILIMMU 3HAHUSIMU MPOCIICKUBAIOTCS CBA3H.

[TporpamMma cocTouT 13 4 JOCTATOYHO CAMOCTOSITENIbHBIX TEMAaTHUECKUX
Moxayseil. MoaynbHas CTpyKTypa Kypca, 1uddhepeHIIupOBaHHOCTD 3a1aHUM
MO3BOJIAIOT BAPbUPOBATH COJIEPIKaHUE Kypca B COOTBETCTBUU C OCOOEHHOCTAMU
YYEHHUYECKOT0 KOHTHUHI€HTa (COCTaB y4eOHOM IpyIIibl, yPOBEHb 3HAHUH,
oOy4Jaromuxcs), Haau4usi 000py10BAHMUSL.

JlocTikeHHe  COUMAlIbHO-TICUXOJIOTMUECKUX — Leled  olecreunBaeTcs
opraHuzauued paboTel B Maiblx rpynnax. KosjekTuBHas J€ATeNbHOCTh
MO3BOJISIET  pa3BUBaTh Yy OOydalOIIMXCd KOMMYHUKATUBHBIE  KayecTBa.
BolnonHenre Tpynmnol MNpaKTUYECKUX 3aJaHUi O0O0eCredyrBaeT peaan3aluio
OCHOBHBIX TMOJOXXEHUUA MeToAa Mamibix rpynn. CocTaB MallbIX TPYHI MOXKET
MEHSIETCSl TIPU MEePeXo]ie K U3YUEHHUIO CIEAYIOLEro MOAys. JTo oOecrneunBaer
Oornee yCHEIIHYIO colMaln3anuio oOyuaroumxcsa. I[IpoekTHass AesITeTbHOCTD
npeIycMaTpuBaeT TOMCK HEOOXOJMMOH  HemocTawlolie wuHpopMmanuu B
SHUMKJIIONEAMSX, CIPAaBOYHHUKAX, HAYYHO-TIONYJISIPHOM JuTepatype, B MIHTepHeTe
U Jp.

OOyuvaromiast ~ eATEIbHOCTh  T€arora  3akJIOYaeTcss B CO3JaHUU



OpraHU3allMOHHO-NIEJarOTUYECKUX  YCJIOBHM I y4eOHO-IIO3HABATEIbHOU
NEATEIbHOCTH YYEHUKOB, B OKAa3aHWM KM INEAArOrMYeCKON IOAACPKKU MU
METOJIMYECKOW  IOMOIIM, OOECIIEUMBAIOIIUX TapaHTUPOBAHHOE  pELICHHE
TUIAKTUYECKNX, Pa3BUBAIOIIMX U BOCIIUTATENBHBIX 3a1a4.

du3srKa - SKCIEPUMEHTAIIbHAS HayKa, U3y4arolas IPUPOIHbIC SIBJICHHUS
OMBITHBIM IyTeM. [locTpoeHneM TeopeTuueckux Mojenel pu3nka 1aer
O0BsICHEHHE HA0JII01aeMBbIX SIBJICHUM, (HOopMynupyeT HpU3nUecKue 3aKOHBI,
IIPEACKA3BIBAECT HOBBIE ABJICHUS, CO3/1a€T OCHOBY JUIsl IPUMEHEHHS OTKPBITHIX 3a-
KOHOB IPUPOJBI B UEJIOBEUECKON NpakTUKe. [1oaTOMY npu opranu3anuu 3aHsITUN
110 BHEYPOYHOH JEATEIHHOCTH OOIbIIOe BHUMAHUE YACTSAETCS
IKCIIEPUMEHTAIBHBIM METOJIaM HCCIIEAOBAHUSA, YTOOBI pa3BUBATh Y O0yUAIOIIUXCS
HaABBIKU Y4EOHOH, MPOEKTHO-UCCIIEIOBATENLCKON  TBOPUECKOH 1eATEeIHHOCTH.

Me:xnpeaIMeTHbIE€ CBSI3H, PCAJIM3YeMbIC IPOTPAMMOI BHSYPOUHOM JICATEIILHOCTH
«Mup pusukmny.
Marematuka: rpaduka, pereHue 3aaad, MPOIEHTHI.
buosnorus: xuBble OpraHu3Mbl, OMOJIOTHYECKAs ONTHKA, KJIETKa, Onocdepa.
XHUMHUS: COCTaB M CTPOCHHE BEIIECTBA.
['eorpadusi: MeTOABI U3yUYCHUS KJIIMMaTa U HEJP 3eMJIU, aTMOC]EPHI.
DKOJIOTHS: 3arpsi3HeHHE aTMOC(HEphI, SKOJIOTHYECKHUE TIPOIIECChI, TAPHUKOBBIN
s dexT, Ouocdepa.

1. Onucanue MecTa y4eOHOro npeaMeTa B y4eOHOM IJIaHe
B yue6HoM miane MAQOY COIlINe44 Ha BHEYpOUHYIO JEATEIBHOCTH IO
¢usuke B 11 x knaccax BoigeneH 1 yac B Henemnto. CorjacHO KaJeHAapHOTO
rpa¢puka Ha 2025/2026 npenycmorpeno 33 yueOHbIXx Hemenu. Cpok
peanuzaunu nporpammsl — 1 ron. HampasineHne BHEYypOUYHOU A€ATEIBHOCTH-
€CTECTBEHHO-HAYYHOE.

2. Coaep:xaHue yueOHOro Kypca

Conep:xaHue Kypca KaueCTBEHHO OTJIM4YaeTcsi oT 6azoBoro kypca gusuku. Ha
ypOKax 3aKOHbl (PU3UKH pPacCMaTPUBAIOTCSI B OCHOBHOM Ha HEXKHBBIX
oObekTax. OJIHAKO OYEHb BaXXHO, YTOOBl Yy YyYalIUXCSl MOCTENEHHO
CKJIAJbIBAIUCh YOEXKICHHS B TOM, 4YTO, MNPUUYMHHO-CIICCTBEHHAs CBS3b
SBJICHM MMEET BCEOOIIMIM XapaKTep W 4TO, BCE SIBJICHUS, MPOUCXOSIINE B
OKpYXalollleM Hac MHUpE, B3aUMOCBs3aHbl. B Kypce paccmaTpuBaroTcs
BOIIPOCHI, HANpaBJICHHbIE HAa pa3BUTUE UHTEpeca K (QuU3MKe, K
HKCIIEPUMEHTAJILHON JesATeNbHOCTH, (POPMUPOBAHUE YMEHUU pabdoTaTh CO
CIIPaBOYHOM JuTepaTypor. Bo Bpems n3ydeHus Kypca «Pu3nka BOKPYT HAC»
pebsATa Moy4aroT BO3MOKHOCTh IMPOBOJUTH UCCIEIOBATENBCKUI MPOEKT IO
JT1000MY 13 BRIOPAHHBIX HAIIPABICHUM.

3JI€KTpOMal"HI/ITHLIe siBJIeHUsI — 8 YacoB



DnexTpocTaTHuecKue 3apsaabl. BeITOBbIE 3ekTponpubopsl. JloManHss
AJIEKTPONPOBOJIKA. TeXHUKa O6€301acCHOCTH IpU paboTe ¢ «OBITOBBIM
AIIEKTPUYECTBOM». 3HAKOMCTBO C pabOTON MHIAMKATOPHOU OTBEPTKOMH,
IEKTPUYECKUM TECTEPOM; UCCIIENOBAHNE KBAPTUPHOM IIPOBOJKH HA
I10’KapOOIACHOCTD, COCTABJICHUE IPUHLUIIAAIBHON 1 MOHTAKHOM CXEMBI
3JIEKTPONPOBOJIKH, OCHOBBI 3JIEMEHTAPHOTO PEMOHTA OBITOBBIX
3JIEKTPONPUOOPOB. DIEKTPUUECKHUE CBOICTBA TeJIa YeIOBEKa.
buosnektpuuectBo. OTOPEUENTOPHL., INEKTPOPELENTOPBIL,
buosnekTpudecTBO CHa.

MarsHuTHOE 10J€ U )KUBbIE OpraHu3Mbl. MICriob30BaHNE MarHUTOB B
ObITy. Mcrionp30BaHNE MarHuTa Kak METALIOMCKATES.

Panno. Tenepunenue. BivusHue 3JIEKTPOMAarHUTHOTO U3JIyYEHUs HA
XKUBOM opranusM. MccneaoBaHre THTEHCUBHOCTH 3JIEKTPOMArHUTHOTO
U3ITy4YEHUS 3JIEKTPOOBITOBBIX IPUOOPOB C MOMOIIBIO PEHTTEHOBCKOM
IUICHKH.

Mexanudeckue KoJ1e0aHNs U BOJIHBI - 2 yaca

Mexanudeckue kojaebanus u yenaoBek. [Ipoucxoxienrne 6HOpUTMOB.
Cepaiie 1 3ByKH, COMPOBOXKAAIONTNE pabOTy Cep/lla U JETKUX, UX 3aIlUCh.
Crerockonu ¢hoHeHA0CKOM. BricTyknBaHue — Kak OJIMH U3 CIIOCOOOB
OMpeieSICHUs] pa3MEePOB BHYTPEHHUX OPTAHOB U UX COCTOSIHHUSL.

3BYK KaK CpeJICTBO BOCIPUATHUSA U nepenayn nuapopmanuu. Opran
cinyxa. O61acTh CABIIIMMOCTH 3BYKa. [ '0JI0COBOI anmapaT 4esioBeKa.
XapakTepUCTUKH TOJI0Ca YEJIOBEKA.  YJIBTPa3BYK U MH(PaA3BYK.
du3nYecKre OCHOBBI YJIBTPAa3BYKOBOTO UCCIICIOBAHUS YEIOBEKA. 3BYKHU
TIPUPOJIBI.

TensoBble siBjaeHust - 9 yacon

Bunpt Temnonepenaun B Obity. duddysus. Kunenue. Bompocs
0e30macHOCTH B TEIUIOBBIX Mporieccax. CrnocoObl U3MepeHus: TeMITepaTyphl.
Tepmoperynstopbl. 3HadeHHE 1BETa I 0hOpMIIEHUS OBITOBBIX MPUOOPOB,
MOCY/IbI; TPOBEpPKAa pabOThl BEHTWISIMHM; apoMaTH3alMs TOMEIICHUS,
M3TOTOBJIEHHUE BOJIOCSHOTO rurpomerpa. HachleHHbll, HEHACBIIIEHHBIN Hap.
BrnaxxHocTh. 3HaueHWE TEMIEPATYpHOTO pEKHMMa W  BIAXKHOCTH IS
KHU3HECATSIIEHOCTH YEJIOBEKA.

Onruuyeckue siBjienns - 14 yacon

®ortometpusi. CBETOBOM TNOTOK. 3aKOHbI OCBEIICHHOCTH. 3aKOHBI
reoMeTpuyeckoil onTuku. 3epkano. Iloctpoenue nzoOpaxkeHUs B IMIJIOCKOM
3epKajie U B cucTeMe 3epKajl. TOHKas JMH3a: HaXOXACHHE 00bEKTa M0 XOAY
ayuei. @opmyrna TOHKOW auH3bl. CTpoeHue Iina3a yenoBeka. Pusnueckue
OCHOBBI 3peHUs yejaoBeka. JlepeKThl 3peHuss U CrocoObl UX MCIPaBICHHUS.
Pacuer mapamerpoB suH3bI M u300paxkeHus. CnekTpaibHas U
DHEPreTUYECKas  YyBCTBUTEJNBHOCTb  rjas3a. llomHoe  BHyTpeHHee



orpaxkeHnue. BomnoBas onrtuka. [lucmepcusi cBera. Untepdepenuus u
nudpakius cBeta. CBETOBBIC SIBICHUS B PUPOJIE.

BHeypouHast AesTeNnpbHOCTh NpeanojaraeT OOJIBLIYI0O CaMOCTOSITENBHYIO
paboty yuamuxcs. TeopeTndeckuii MaTepuan JOHKEH ObITh HEPa3pHIBHO CBSI3aH C
npakTtukoi. [Ipu mogbope AMITAKTUYECKOTrO MaTrepuaia UCHOJIb30BaTh  3aJaHUs
BCEX BHUJIOB M ypoBHEW. Bece mpakTuueckue paboTel MpOBOAATCS 0€3 yKa3zaHUU K
pabore, 4yTOOBI BBINIOJIHEHHE 33JaHUM OBUIO TBOPYECKUM IpolieccoM. B ciyuae
3aTpyIHEHU HEOOXOJMM WHAMBUIYAIBHBIA IOAXOJ, KOTOPBIA 3aKIO4YaeTcs B
UCIIOJIb30BaHUU KPATKOTO MM MOAPOOHOTO onucanus pabotsl. O0BEM MaTepuana
U3y4aeMbIX TE€M 3aHATUN U KOJIMYECTBO OTBEAEHHBIX HA ATO YACOB ONpEIEIsIeTCA
CaMHUM YUYHUTEJIEM.

IIpuembl u MeTonbl pabOTHI, KOTOPbIE IUIAHUPYIOTCS MpU pealu3aluu
IPOrPAMMBI:

-CaMOCTOSTEIbHbIE PA0OTHI C HCTOUHUKAMU MH(OpPMaLIUY;

-YCTHBIE COOOILIEHUS YUAIIUXCS C MOCIEIYIOIEN JUCKYCCUEH;

-3BPUCTHYCCKHE OECe/Ibl;

-3JIEMEHTBI UTPOBBIX TEXHOJIOTHUI;

-BBINOJIHEHUE SKCIIEPUMEHTANBHBIX U MPAKTHUYECKUX padOT MO TEIUIOTE,

ONTHKE;

-paboTa ¢ IUAAKTUYECKUM MATEPUATIOM;

-CAMOKOHTPOJIb ~ yYallUMHUCS CBOMX 3HAHUM IO BOIIpOCaM 1A
ITOBTOPEHUS.

3. IIporpamMmmHoe 1 y4eOHO-MeTOUYECKOe oDecriedeHne

Y4eOHUK Jlureparypa

(aBTOP, 1.bornanoB K.1O. «®u3uk B roctsx y ouomnora» M,
Ha3BaHHUe, Irojl Hayxka, 1986;

U3/1aHuS, 2.Kabapaua O.® «Breypounas pabora 1o pusuke»
H31aTeJIbCTBO) M, Ilpoceemenne 1983,

3.Ilepensman «3anumMarenbHas Gusuka» 1-3 gacTb
M, Hayxka 1980;

4. Tapacos JI.B ®uszuka B npupojae M, Ilpocsemnienue
1988;

5.Cmupnos A.I1., 3axapos O.B. Becénbiit 6an u
BIyMYUBBIN ypOK: DPU3NYECKHE 3a1a4u C
aupudecKkumu ycioBusiMu. - M.: Kpyrosop, 1994;

6.Yconbuer A.Il. 3agaun no ¢pu3nKe HAa OCHOBAHUH
JAUTEpPaTYPHBIX CIOXKETOB. - ExatepunOypr: Y-
®dakropus, 2003;

7.EnoxoBuu A.C. CipaBOYHUK 10 (PU3UKE U TEXHUKE.
- M.: IIpocsemenue, 2006;

8. «Ilo3naii camoro cedst» / bubnuoreka «IlepBoe

IMeyaTHbIC MOCOOUA




ceHTA0ps» cepust «Duznka» Boimyck Ne26 2009;

9.Kukoun N.K. Paccka3zbl o pusuke u pusnkax //
bubmuoreuka «KBant». Bwim. 53. M.: Hayka; 1.
pen. ¢us.-mar. auT., 1986;

10. Tanpnepmrreiin JI. 3anumMarensHas Gusukay. -
M.: PocmaH, 1998;

11. Mapos M.4. [Tnanetsl CoaHEYHON CHCTEMBL. —
M. Hayxka, 2011;

12. Tut Tom Hayunbie 3a6aBbl. Du3nKa: ONBITHI,
dboxkychl u pa3BiedeHus: nep. ¢ gp. - M.: ACT:
Actpens, 2007;

13. Yoxkep [Ix. ®uznueckuit peitepepk. - M.: Mup,
1979.

14. JleonoBuu A.A. ®usnueckuil Kajaeia0CKorl. -
M.: Bropo KBan Tym, 1994;

15. Apakensa M K., Baitnmrreiin JI.W.
DneKkTpoOe30MacHOCTb B KUJIBIX 3/IaHUSIX.- M.:
Oneproatomusaat 1983;

16. Tynbunnckuit M.E. COOpHUK KaueCTBEHHBIX
3aaa4 no ¢usuke. M.: «IIpocsemnienue» 1965;

17. FO¢danosa MN.JI. 3anumarenbHbIe Beyepa 1o

dbusuke B cpeaneit mkone. M. «IIpocBemienuey,
1990.

padouas 1.B.®. Hunos Pabouas TeTpanb 15l NpOBEICHUS
TeTpajib, nabopatopHbIX paboT 9 knacc. — M.: IIpoceenienue ,
TeTPaau JJisl 2007
aaboparopubix | 2. B.A. KacesHos, B.A. KopoBun Terpanp s
padort nabopatopHbix pabot 10 kiace — M.: [Ipoda, 2008
3. B.A. KacesnoB, B.A. Koposun Terpans mis
nabopaTtopHbix pabot 11 kiacc — M.: JIpoda, 2008
auaakTHdeckne | Kaprouku-3aganus JJisl BBIMOJHEHUSI MPAKTUYECKUX
MaTepuaJbl pa6ot./ B.®. [llunos — M.: [Ipocsemenue , 2002.
Pazparounsiii Matepuan no ¢gusuke / Ymakoa M.A.
— M.: IIpocBemienue , 1990.
MeToanuyeckue | TemaTuyeckue MIPE3CHTAIUUIIO COJIEP>KAHUIO
MaTepHuaJIbl MIPOrpaMMbl BHEYPOYHOU JeATENbHOCTH «Du3nka
BOKPYT Hac
Texunueckue Kommberorep c BBIXOJIOM B UnrepHer,

cpeacTBa 00y4YeHust

MYJIbTUMEIUNHBIN ITPOEKTOP.
Kowmriektsl  yueOHO-Tab0opaToOpHOTO 000pYy/I0BaHUE
JUTSI TIPOBEJICHUS TTPAKTUYECKUX PaOoT.

Harasigable mocooust

Tabnuiiel, MakeThl, ACHCTBYIOIINE MOJICIIH, TI€UYaTHHIC
Y UHTEPAKTUBHBIE IUIAKATHI 110 U3y4a€MbIM TEMaM




HHTEePHeT- bubnuoteka — Bc€ no npeamety «Duzukay.
pecypchl http://www.proshkolu.ru

BuaeoonsiTel Ha ypokax. http://fizika-class,narod.ru
Enunas xomekius nudpoBbIx 00pa3oBaTeIbHBIX
pecypcos. http://school-collection.edu.ru
HuTepecHbie MaTepuaibl K ypokaM (DU3UKHU 110
TeMaM; HarJIsIHbIe TocoOus K ypokaM. http://class-
fizika.narod.ru

[{udpossie 06pa3zoBaTEIHHBIC PECYPCHI.
http://www.openclass.ru

DNEeKTpOHHBIE y4eOHHUKHU 1o ¢dusuke.
http://www.fizika.ru
npoyue Cepuss guckoB DVD: MynsTumenuitnoe ydeOHOE
(nuckmn, 3J1. nocobue «Harnsanas dhuzuka»
nocooust u Cepust nuckoB DVD: COopHHUK JeMOHCTpPalTOHHBIX
T.IL.) OTIBITOB JIJIsI CpefHel 001eo0pa3oBaTeIbHOMN IIKOJIBI

«IIkOoIBHBIN busnueckuit JKCIIEPUMEHT) /
CoBpemeHHbI TyMaHuTapHbli yHuBepcuteT 2006
Cepust nuckoB DVD: «OHuuknoneauss aroma» /
['ockapnopamus «Pocatom», 2012

Juck «AtoMm Ha cityx0e dyenoBeky»/ I'ockapniopanus
«PocaTtomy», 2001

udposbie 0OpazoBaTeibHbIE PeCypChl

4. Tlmanupyemble pe3yJibTaThl OCBOCHUSI Y4eOHOI0 mpeaMeTa, Kypca

[Inanupyemble pe3yabTaThl OCBOCHUS MPOrPaMMbl HAIPABJICHBI HA PA3BUTHE
YHUBEPCAIbHBIX YUYEOHBIX AEHCTBUM, yueOHOU 1 o01enonab3oBarensckon NMKT-
KOMIIETEHTHOCTH O0YYaroIIMXCs, ONbITA TPOECKTHOM IE€ATEIbHOCTH, HABBIKOB
paboThI ¢ UHpOpMAITUEH.

JIMYHOCTHBIE:

CdopMupOBaHHOCTH MO3HABATEIBLHBIX MHTEPECOB K MPAKTHYECCKON M MPOCKTHOM
JIEATETBHOCTU U OCHOB COLMAIIBHO-KPUTUYECKOTO MBIIIJICHUS HA OCHOBE PAa3BUTHUSA
WHTEJUICKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEN ydaluxcs;

YOeXIeHHOCTh B BO3MOXHOCTH TO3HAaHUSI TMPUPOILI, B HEOOXOIUMOCTH
Pa3yMHOI'0 HCIIOJb30BAHUS JTOCTHKEHUNW HAYKHA Y TEXHOJIOTHMU U1 JAJbHEUIIETO
pa3BUTUSI UYETIOBEUECKOTO OOIIEHHUs, YBAKCHHE K TBOpPIIAM HAyKW W TEXHUKH,
OTHOIIICHHE K (DU3UKE KaK K DJIEMEHTY O0IIIeUEIOBEUECKON KYIbTYPHI;
CaMOCTOSITENPHOCTh B MPUOOPETCHUH HOBBIX 3HAHWM W MPAKTHUYECKUX yYMEHUI
MMOHMMAHHUU UX 3HAYCHUS [T TAIBHEUIIIETO N3yYE€HUs €CTECTBEHHBIX JUCIUILINH;
MotuBarust 00pa3oBaTeIbHON JIEATSIIBHOCTH ITKOJLHUKOB Ha OCHOBE JIMYHOCTHO-
OPUEHTUPOBAHHOTO MOAX0/1A;

YMEHUM OIpPEACsATh TPaHUIBI COOCTBEHHOTO 3HAHUSI U HE3HAHUS; Pa3BUTHU
CIIOCOOHOCTH K CaMOOIIEHKE (OIEHUBATh COOCTBEHHYIO YYEOHYIO JEATEIbHOCTH:


http://www.proshkolu.ru/
http://fizika-class,narod.ru/
http://school-collection.edu.ru/
http://class-fizika.narod.ru/
http://class-fizika.narod.ru/
http://www.openclass.ru/
http://www.fizika.ru/

CBOM JOCTIKEHHUS, CAMOCTOSITEIbHOCTh, HHUITUATHBY, OTBETCTBEHHOCTH, IPUUHHBI
Heyaay);

dopmupoBaHUE I[IEHHOCTHBIX OTHOIIEHUH JOYyT K JPYry, YYHTEII0, aBTOpam
OTKPBITHIA U N300pETCHUI, pe3yabTaTaM 00yICHHS.

c(OPMUPOBAHHOCTH KOMMYHHKATUBHOW KOMIIETCHTHOCTH B  OOINGHUH W
COTPYIHHYECTBE CO CBEPCTHUKAMH U YUIUTEIIEM;

ycBoeHuu Tb mpu mpoBeneHWM mpakTHUECKUX paboT, cHOopMUPOBAHHOCTH
OepeXKHOTO OTHONICHHUS K ITKOJIBHOMY 000PYI0OBaHHIO.

MeTtanpeaMeTHbIe:
B chepe pecyriamusnvlx yHUBEpCaTbHBIX YUCOHBIX JICHCTBUIA:
OBnazeBaTh HaBBIKAMH CAMOCTOSITEIBHOTO TMPUOOPETEHUS HOBBIX 3HAHUMH,

OpraHu3ald y4eOHOM JesTeTbHOCTH, IIOCTAaHOBKA II€JIeH, IUIAaHUPOBAHUS,
CAMOKOHTPOJISI W OLIEHKH PE3YyJIbTaTOB CBOEH JEATEIBHOCTH, YMEHUSIMU
MPEIBUAETh BO3MOXKHBIE PE3YIbTAThHI CBOUX JACHCTBUN;

[TorumaTe pa3nuuus MeEXAY HUCXOJHBIMU (aKTaMu W TUIMOTE3aMH ISl HX
OOBSICHEHUS, TECOPETUYECKUMHU MOJCIIAMH U PEAIbHBIMU OOBEKTaMH, OBJIAJIEBAThH
YHUBEPCAIbHBIMU YYCOHBIMU JIEUCTBUSAMH HA MIPUMEpAx TUINOTE3 JJIs1 OOBICHEHUS
U3BECTHBIX (PAKTOB M SKCHEPUMEHTAILHOW MPOBEPKU BBIJIBUTAEMBIX THIIOTE3,
pa3pabOTKH TEOPETUUECKUX MOJICNICH MPOIECCOB WU SIBJICHU;

B chepe nosnasamenvrvlx yHUBEpCATbHBIX YU€OHBIX TCHUCTBUIA:
dopMupoBaTh YMEHHS BOCIPUHHMMATh, IepepadaTbiBaTh U  MPEICTABISIThH

uH(OpMAITUIO B CIIOBECHOM, 00pa3HO#, CHMBOJIMUECKON (popMax, aHATM3UPOBATh U
nepepadaThiBaTh MOJYUYEHHYIO MH(OPMAIMI0O B COOTBETCTBUHU C MOCTABICHHBIMU
3aJlayaMu, BBIICNIATh OCHOBHOE COJIEP)KaHHE MPOYUTAHHOTO TEKCTa, HAXOAHUTHh B
HEM OTBETHI Ha MTOCTaBJICHHBIC BOIIPOCHI U U3JIarath €ro;

BBIJIBUTATh  THIOTE3bI,  OCYIICCTBIATH WX  TMPOBEPKY,  IOJB30BATHCS
OMOMMOTEUYHBIMHU KaTaJOTaMu, CIICIUATbHBIMU CIIPABOYHUKAMH, YHUBEPCATbHBIMHU
SHIUKIIOTICAMSIMU JIJIs1 TIOMCKa nHpopmaiuu o0 00beKTax.

[TprnoOpeTaTh ONBIT CAMOCTOSATEIHLHOTO MOUCKA, aHAIW3a U 0TOOpa HH(POPMAIIUU C
UCITOJIb30BAaHUEM  PA3JIMYHBIX HMCTOYHHUKOB, M HOBBIX HMH(POPMAIMOHHBIX
TEXHOJIOTHH JIJISl PEIICHUS MTO3HABATEIIbHBIX 3a/1a4;

OcBauBaTh TIpUEMBI JCHCTBUH B HECTAHIAPTHBIX CHUTYyaIlUusAX, OBJIAJICBAThH
ABPUCTUYECKUMHU METOJAaMH PEIICHUs TPoOIeM

B cihepe kommynuxamugnvix yHUBEpCAIbHBIX YUEOHBIX JEHCTBHIA:
Pa3BuBaTh MOHOJOTMYECKYH0 M JUAJIOTHYECKYH0 PE€Yb, YMETh BBIPAXKAThb CBOU

MBICJIH M CITOCOOHOCTH BBICJTYIINBATb CO6CC€I[HI/IKEI, IIOHUMATh €T0 TOYKY 3PCHUA,
IIPpHU3HABAaThb IIPABO APYroro 4YCjIOBCKa Ha €ro TOYKY 3pPCHUA, INPU3HABATH IIPABO
APYroro 4€JI0BC€Ka Ha NHOC MHCHHUC,



®opmupoBaTh yMeHHS paboOTaTh B TPYNNE C BBIIOJHEHUEM Pa3IMYHBIX
COLIMAJIbHBIX POJIEH, MPENCTaBIATh U OTCTAaMBaTh CBOU B3IVISABI U YOEXKIEHUS,
BECTH JIUCKYCCHIO.

IIpeamerHbIe:

dopMupoBaTh MPEACTABICHUS O 3aKOHOMEPHOM CBSI3U M MO3HAHUS TPHUPOABI, 00
OOBEKTUBHOCTH HAYYHOT'O 3HAHUS; O CHCTEMOOOpasyromed poiud (QU3UKA A
pPa3BUTUS JPYTMX €CTECTBEHHBIX HAyK, TEXHUKHM M TEXHOJOTHUW, O HAy4YHOM
MUPOBO33PEHUU KaK pe3yJbTaTe W3y4YEHUsS OCHOB CTPOCHHS MaTE€puu U
(dbyHIaMEHTaIbHBIX 3aKOHOB (DPU3UKH;

dopMupoBaTh TMEPBOHAYAIBHBIC TIPEACTABICHUS O (PU3HUECKOW CYIIHOCTH
SIBJICHUM TPUPOJIbI (MEXaHUUECKUX, TETUIOBBIX, SJIEKTPOMArHUTHBIX U KBAHTOBBIX ),
BUJIaX MaTepuu (BEIIECTBO U TOJIE), JABMKEHUU KaK CIOCOOE CYIIECTBOBAHUS
MaTepuH; YCBAaUBAaTh OCHOBHBIE UIEU MEXAHHKH, AaTOMHO-MOJIEKYISIPHOTO YUEHUS
O CTPOEHUHU BEIIECTBA, AJIEMEHTOB JJIEKTPOJUHAMHUKHA MU KBAHTOBOW (DUBHKHU;
OBJIAJICBATh MOHATUMHBIM aNllapaTOM W CUMBOJIMYECKUM SI3BIKOM (PU3UKH;
[IpuoOpeTaTh ONBIT MPUMEHEHHUS HAyYHBIX METOJOB TMO3HAHUS, HAOIIOACHUS
(buU3nYECKUX SIBJICHUM, MPOCTHIX AKCIEPUMEHTAIBHBIX UCCIEAOBAHUM, MPSAMBIX U
KOCBEHHBIX HW3MEPEHUH C HUCMOJb30BAHUEM AHAJIOTOBBIX U HHUQPPOBBIX
W3MEPUTEIbHBIX MNpUOOPOB; MOHUMATh HEU30EKHOCTh TMOTPEIIHOCTU JIFOOBIX
U3MEpPECHUM;

Oco3HaBaTh HEOOXOJUMOCTh MPUMEHEHHUS JOCTHIXKEHUN (DU3UKU U TEXHOJIOTHM
JUISl PalliOHAIBLHOTO MPUPOAOIIOIb30BaHNUS;

OBnazeBaTh OCHOBaMHM  O€30MACHOTO  HCIOJB30BAHUSI  €CTECTBEHHBIX U
HUCKYCCTBEHHBIX JJICKTPUUYECKUX M MArHUTHBIX TIOJIEH, SJIEKTPOMATHUTHBIX U
3BYKOBBIX BOJIH, €CTECTBEHHBIX M UCKYCCTBEHHBIX MOHU3UPYIOUIUX U3JTy4CeHUN BO
n30ekaHue WX BPEAHOTO BO3JAEHCTBUA HAa OKPYXAIOLIYI0 CpPEAy W OpraHu3m
YeJI0BEeKa;

Pa3zBuBaTp yMEHHME IUIaHMPOBAaTh B IIOBCEJHEBHOM MW3HU CBOM JCHCTBUSA C
MPUMEHEHUEM MOJTYYEHHBIX 3HAHUU MEXaHUKH, ANEKTPOANHAMHUKU,
TEPMOJIMHAMUKH U TETIOBBIX SIBJICHHUM C LIETBI0 COEPEKEHHS 37]0POBBS;
@opMHUpoBaTh MPEACTABICHUS O HEPALMOHAIBHOM HCIOJIb30BAHUU MPUPOIHBIX
pEeCypcoB M DJHEpPruu, O 3arpsi3HEHUHM OKpYXalolled cpeapl Kak CleJICTBUU
HECOBEPIICHCTBA MAIIMH U MEXaHU3MOB.

IIpuMepHoOe TeMaTHUYeCKOe IIAHMPOBaHUE Kypca “Mup ¢pusnkn ”
llkaacc (1 yac B Heme110)

Ne | Tema KosaunvectBo JlaGopaTopHble
n/n 4acoB padoThI
1 | DneKTpOMarHuTHBIE SIBJICHUS 8 1
2 | Mexanuueckue kKoyeOaHus U 2
BOJIHBI
3 | TeroBbie sIBICHUS 9 3




4 | OnTH4ecKue IBJICHUS 14 4

Bcero 33 8

Ne Tema 3aHATHS
3aHATHUA
n/m
JJIeKTPOMATHUTHBIE siBJIeHUs (8 yacoB)

1 DNEeKTpUYECKUE 3aps/ibl U )KUBbIE OpraHUu3Mbl. BrusHue
ANIEKTPUYECKOTO MOJISl Ha )KUBBIE OPTaHU3Mbl. BHO3neKTpuyecTBo.

2 JlaGopaTopHnas padora «OnpeneneHue CONpOTUBIECHUS TKaHEN
YEJI0BEKA»

3 [IpupoHBIE U HCKYCCTBEHHBIE AJIEKTPUUECKUE TOKH.

4 Hcropus sHepreTuku. JHEpPrus 3JIEKTPUIECKOTO TOKA U €€
HCIIOJIb30BaHUE.

3) Konpepenuus «nekrpuyeckue cetu npoOaeMbl U MEPCIIEKTUBBI.
AJNbTEpHATUBHBIE UCTOYHUKH SHEPTUN»

6 MarnuTtHoe 1oJje 3eMJIM U €r0 BIIMSHUE Ha YEJIOBEKa.

7 CBONCTBa 3JIEKTPOMAarHUTHBIX BOJIH HU3KOW YaCTOThI. PagqnoBOJTHBI
Y YEJIOBEK.

8 buonornyeckne CBOMCTBA 3JIEKTPOMATHUTHBIX BOJIH BBICOKOU
YacCTOTHI.

MexaHnnveckue KoJie0aHusi M BOJHBI (2 yaca)

9 Konebanus 1 BOJIHBI B )KMBBIX opraHu3Max. KonebaHus u yenoBex.
buoputm.

10 3BYK KaK CpeJICTBO BOCIPUSITHS U Mepeaur HHPOPMaLIUU.
VYapTpa3Byk U uH(Qpa3ByK.

TenoBble aABJIeHNs (9 4acoB)

11 Oueprus ToruBa. TemnosHepreTuka. BausiHue TemnepaTypHbIX
YCJIOBUH HA KU3Hb YEIIOBEKA.

12 JlabopaTtopHnasi pab6ora «/3MeHeHrEe TeMIepaTyphl BEIIECTBA MIPU
nepexoie ¢ TBepJoro B razoodpasnoe cocrosinue. [loctpoenue
rpaduka 3aBUCUMOCTH TEMIEPATYPHI TEIA OT BPEMEHN.

13 TennoBoe 3arpsizsHeHUEe aTMocdepsl. Pemenue 3amay.

14 Bugsl Tpancniopra. [IpuMeneHune pa3nuyHbIX BUAOB TPAHCIIOPTA B

HalleM peruoHe. Biusinue paboThl TEMIOBBIX IBUTaTeNlel Ha




9KOJIOTHYCCKHUC IIPOLCCCHI.

15 Kpyrnslii cron: «3MeHeHue kiumara - TapHUKOBBIN 3P HEeKT u
17100aJIbHOE MOTEIUICHUE KIMMAaTay.

16 TernuoBbIe TPOLIECCHI B TEJIE YEIOBEKA.

17 JlabopaTopnas padora «OmnpeneieHne pIXaTeIbHOr0 00bEMa
JIETKUX YEJIOBEKA»

JlaboparopHasi pabora «OrnpeesieHne JaBIeHUsI KPOBU YEJIOBEKa

18 Pemenune sxcniepuMenTanbHbIX 331a4. (OcHoBHOE ypaBHeHre MKT,
KOJIMYECTBO BEIIECTBA)

19 Pelienue sxcrnepuMeHTaIbHBIX 3a/1a4. (YpaBHEHHE COCTOSIHUS
UeaIbHOTO rasza. BnaxHocTh Bo31yxa)

OnTuyeckue siBjaeHust (14 yacon)

20 ®orometrpusi. CBeTOBOM NOTOK. 3aKOHBI OCBEILIEHHOCTH.
JIaGoparopHas padota «OnpezeneHne ypoBHs OCBEUIEHHOCTH B
KJIacce»

21 HckyccTBeHHOE OCBEIIeHNE. BUbl 2IeKTpUYECKUX JaMmIl.

22 3epkanbHOe U paccesHHoe (Tuddy3Hoe) OTpaKeHUE CBETA.
OkcnepuMeHTalbHast padota: «IlocTpoenne n3oopakeHus B
IIJIOCKOM 3€pKajey.

23 DkcnepuMeHTallbHas paboTta: “MHOrokpaTHOe U300paKeHUE
npeaMeTa B INIOCKHUX 3epKajax’ .

24 JIunzel. ['na3 kak ontuyeckas cucrema. Jlepextol 3peHus.

25 [TocTpoenue n3o0paxeHust B CUCTEME 3epKall.

26 [Tone 3peHus.

27 Crioco0bl ucnpaBieHus 1eQEeKTOB 3pEHUSI.

28 JlaboparopHnasi pabora: «Onpenenenne (GOKyCHOTO PacCTOSHUS U
ONTUYECKON CHIIBI OYKOBY
Pelenne sxcriepuMeHTaIbHBIX 33/1a4.

29 CBeToBbI€ SIBJICHUS B pUpoJie (paayra, MUPaxHu, rajo).

30 OnTuyueckue WUTO3UU HALIEro 3PEHUSL.

31 buonoruueckas ontuka. (JKusbie 3epkaia, riia3-TepMoOMETp,
pPacCTEHHUsI - CBETOBO/bI).

32 XKupoii ceer. (CBeueHrne MOps, CBETSIINECS OPTaHU3MBI,
XEMUJITIOMUHECLEHIINS, OMOIFOMUHECIEHITH ).

33 DKoJoru4eckue npooiaeMsl U 00ecrieueHue yCTOMUNBOCTH

Oouocdepsl, CBA3aHHBIC C PACCETHUEM H MOTJIOMICHUEM CBETA.




