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AHHOTAIUA

Pabouas mporpamma BHEYpOUYHOH HesTeabHOCTH «Pemenne Gu3nueckux 3aaad» peaanu3yer
OCHOBHYIO 00pa3oBaTelbHYyI Mporpammy cpenHero obpazoBanust MKOVY «KpacHocenbckas
COlI». B mnporpamme mNpeaycMOTPEHbl BO3MOXHOCTH JUISI PAa3BUTHUS OCHOBHBIX BHJOB
JESTeIbHOCTH 00yYarOIIUXCsl B COOTBETCTBUU C UX BO3PACTHBIMU OCOOCHHOCTSIMU.

B xoze uzyuyenust JaHHOro Kypca, ydamuecs He TOJIBKO YAOBIETBOPST CBOU
oOpa3zoBaTenbHbIE TOTPEOHOCTH, HO M TIOJy4aT HAaBBIKM HCCIIEIOBATEILCKON /IEATENbHOCTH,
MO3HAKOMSTCS C METOJAaMU HCClefoBaHUs B (uU3MKe W OWOJIOTHH, IMOJIydaT KpaTKHE JaHHBIE O
MEIUIMHCKOW M  Ouojormueckod amnmaparype. HaBplku, 1osiyueHHble 1pu pabore cC
M3MEpPUTENIbHBIMU MIPUOOpaMH, BBIMIOJHEHUE MPAKTUYECKHX PabOT M MOCTaHOBKA SKCIEPHUMEHTA
INPUTOAATCS B JajbHEHIIEe HayyHO-TEXHUYECKON JesaTeNbHOCTH. OObSICHEHHE OTAEIbHBIX
MIPOLIECCOB, MPOUCXOISIINX B JKUBBIX OpraHM3MaxX Ha OCHOBE (PM3UYECKUX 3aKOHOB MOMOXKET UM
YCTAaHOBUTh NPUYUHHO-CIIEICTBEHHBIE CBS3M, CYLIECTBYIOLIME B JKMBOM M HEXHUBOW HPUPOJE,
chopMUpyeT HHTEPEC HE TOJIBKO K (PU3HKE, HO U K HAYKE B IEJIOM.

[Iporpamma Kypca HOCUT IPAKTUKO-OPUEHTUPOBAHHBIN XapaKTep ¢ MIEMEHTaMU Hay4HO-
HCCIIEA0BATENIbCKOM ACSITEIIBHOCTA U OCTPOEH C ONOPOI HA 3HAHUS U YMEHUS, TOJTyYEHHbIE
yUYalUMHUCS NPU U3y4eHUU (PUZUKH, XUMHUH, OMOJIOTUH.

Kypc “Pemenne dusznueckux 3amau’ sSBISETCS MHTETPUPOBAHHBIM U MpPEIoaraeT 3HaKOMCTBO C
onpeAenEéHHbIM aceKToM 0a30BOM HAayKu - ()M3UKU W HANPABICHUSIMH HCCIEIOBAHUN, KOTOPHIE
BO3HUKIIM Ha CThIKE (DM3MKU XHMHH, Onoyiorud, U dKonorur. OH CIOCOOCTBYIOT PACIIUPECHUIO
Kpyro3opa o0y4aronuxcsi, MoAaep>KaHuI0 HHTEpeca K U3y4eHHUIo (PU3MKU 1 HalpaBJeH Ha
pEILIEeHNE JINYHOCTHO 3HAUYMMBIX JUIS YYEHUKA MPUKIAJHBIX 3ajad. BkitoueHue B mporpammy
BOIIPOCOB, CBSI3aHHBIX C (PU3UKON 4YeslOBEKa, MO3BOJIUT YYallUMCS MPOJBHUHYTHCS MO ITYTH
MO3HAHUS CaMUX ce0sl, JTydllle MOHATh MPUPOY YEIOBEKa U €ro BO3MOKHOCTEH.

IHosgscHUTEILHAA 3aIUCKA

Pabouas mporpamMMa mo BHeypouHOW jesaTenbHOCTH «Pemenue Qu3nueckux 3amgayu»
npegHasHaueHa Juid oOywaromuxcs 10 — 11 kmaccoB M pa3paboTaHa Ha OCHOBE CIIEAYIOIIMX
HOPMATHBHBIX 10KYMEHTOB:

o ®epepanpHoro 3akoHa "O06 obpazoBanuu B Poccuiickoit @eneparu” ot 29.12.2012 N 273-
®3;

e Tmpukaza MuHHCTEpCTBa 00pa3oBaHus 1 Hayku Poccuiickoit dexepannu ot 17 nexadps 2010
r. Ne 1897 «O6 yrBepxkaeHuu GeaeparbHOro rocyJapcTBEHHOTO 00pa30BaTeILHOTO
CTaHJapTa OCHOBHOTO 00IIero obpazoBanus» (B pegakuuu npukaza MunoopHuayku Poccun
ot 31 nexabps 2015 r. Ne 1577);

e mnpukaza MuHuctepcTBa oOpa3oBanus U Hayku Poccuiickoit ®deneparu ot 17 mast 2012 r. Ne
413 «OO0 yTBepkaAeHnH (eepatbHOTr0 rocy1apcTBEHHOI0 00pa30BaTeIbHOTO CTaHaapTa
cpeaHero oo1ero o6pa3zoBaHus» ¢ U3MEHEHHUSIMU, YTBEPKAEHHBIMU TIPUKa3aMu
MunncrepcTBa 0o0pa3oBanus u Hayku Poccuiickoit ®eneparmm Nel645 ot 29.12.2014 r., Ne
1578 o1 31.12.2015 1., Ne 613 o1 29.06.2017 1.

e KOHIIEMIINH JYXOBHO-HPABCTBEHHOTO PA3BUTHS U BOCIIUTAHUS TMYHOCTH TPaKIaHIHA.

e CanlluH 2.4.2.2821-10 «CanuTapHO-3NIHJIEMUOJIOTHYECKHE TPeOOBaHUS K YCIOBUAM U
opraHu3anuy o0yueHus B 0011e00pa30BaTeIbHbBIX YUPEKIECHUAX»: IOCTAHOBIEHUS | TaBHOTO
roCyJapCTBEHHOTO caHuTapHoro Bpaya Poccuiickoit ®@enepaunu ot 29 nexadps 2010 Ne 189.

e VYuyebnoro murana MKOYVY «Kpacnocenbckas COLL» na 2024-2025 yueOnbIi 1O/,



AKTYyalTbHOCTh JTAaHHOW TPOTpaMMbl OOYCIIOBJIEHA €€ METOJO0JIOTHYECKOW 3HAYMMOCTHIO -
pa3BUTHE y HIKOJIbHUKOB MOTUBAIMM K n3ydeHuto Gusuku. Kypc umeer
€CTECTBEHHOHAYYHYIO HAIIPAaBIEHHOCTh OOLIEKYJIbTYPHOIOo ypoBHs. PHU3MKa Kak Hayka o
Hanbosee OOLIMX 3aKOHAX MPHPOJIBI, BHICTYNAs B KauyecTBEe y4yeOHOro IMpeamera B IIKOJIE,
BHOCUT CYIIECTBEHHBIN BKJIaJl B CUCTEMY 3HAaHUH 00 okpyxkatoimeM mupe. OHa pacKkpblBaeT
POJIb HAYKH B YKOHOMHYECKOM U KYJIbTYPHOM Pa3BUTHH OOIIECTBA, CIIOCOOCTBYET
(OpMHPOBAHHIO COBPEMEHHOI'O HAYYHOT'O MUPOBO33pEHUS

@®I'OC HoBoro mokoieHus: TpeOyeT HCHOJIb30BaHMA B 00pa30BATEIBHOM IpOIECCEe
METOZOB U IIPUEMOB IPOEKTHO-UCCIIEAOBATEILCKON JeATeNIbHOCTU. BkitoueHue merona
IIPOEKTOB B OPraHU3ALMI0 BHEYPOUHOU JEATEIBHOCTH JA€T MHOT'O IPEUMYIIIECTB U
MIOJIOKUTEIBHBIX pe3yabTaToB. [IpoekTHas nesATenbHOCTh JaéT BO3MOXKHOCTh HHTETPUPOBAThH
TEOPETUYECKHUE 3HAHUS U MPAKTHUECKUE HABBIKM, MPHOOPETaTh HABBHIKM B3aMMOJCHCTBHS B
rpymnme. J[ns ydeHuka IpoeKT- 3TO BO3MOXKHOCTh TBOPUECKH PACKPBITHCS, MPOSBUTH CEOs
WHIMBUIYAIBHO WK B KOJUIEKTUBE. [IpoekT HaéT 00yqarommmMcs OmbIT MOMCcKa HH(OpMAIIHH,
IIPAKTUYECKOI0 NPUMEHEHUs OOy4YeHMs, CaMOpa3BUTHs, cCaMOpealM3allMd U CaMOaHaJIn3a
CBOCH JEATEIHHOCTH. 3HAHMS, YMCHHUS M YHUBEpCaIbHbIC ydeOHbIC IEHCTBHS, HEOOXOIMMEbIE
JUIs OPTaHU3aLUHU IPOEKTHO-UCCIIEI0BATENIbCKOM 1eATEIbHOCTH B LIKOJIE, B Oy ylIeM CTaHyT
OCHOBOI1 JJI1 OpraHu3alliy Hay4HO-UCCIIEA0BATEIbCKOM AESITEIbHOCTH B BBICIIUX U CPEIHUX
poeCCUOHATIbHBIX YYEOHBIX 3aBEICHUSX, MO3BOJIIOT CTaTh KOHKYPEHTHO-CIIOCOOHBIMU Ha
pBIHKE Tpy/a H B J1000i chepe mpodeccHoHaNbHOM eI TeTbHOCTH.

Heo6xoauMbIM ycI0BHEM pealu3alii JaHHOU IPOrpaMMBl SBIISIETCS CTPEMIIEHUE Pa3BUTh
y o0Oyd4aromuxcs yMEHHE CcaMOCTosTeNbHO pabdortath, WMKT-koMrereHnnu, a Takxke
COBEPILIEHCTBOBaTh HABBIKM OTCTAaMBAaHHUS COOCTBEHHOW TMO3UIMM 10 ONpENeIEHHOMY
BOIIPOCY.
Hean kypca:
® 3HAaKOMCTBO YYalllUXCsl C BaKHEHIIMMU METOJIaMH TPUMEHEHHs! (PU3MUecCKUX 3HAaHUH Ha
IIPAKTHKE;
e (opMHUpOBaHME LIETOCTHON €CTECTBEHHOHAYYHON KapTUHBI MUPA yJallluXcsl.
3agauu Kypca:
® pa3BUTHE NO3HABATEIILHOTO UHTEpPECa, MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEMN
yJaluxcs B Ipolecce CaMOCTOSATEIbHOI0 IPUOOPETEHHSI 3HAHUI ¢ UCTIOIb30BaHUEM
Pa3NUYHBIX UICTOYHUKOB HH(POPMAIIH;
® [OBBIIIEHUE UHPOPMAITMOHHON, KOMMYHUKAaTUBHOM, SKOJIOTMUECKOM KYJIbTYpHbI, ONbITA

CaMOCTOSITEILHOHN JCITEIILHOCTH,
® COBEpLICHCTBOBAaHME YMEHMH M HAaBBIKOB B XOJ€ BBINOJIHEHMSI MPOrpaMMbl Kypca

(BBIMIOJIHEHHUE JTA0OPATOPHBIX pabOT, U3ydeHus, 0T0opa U cucTeMaTu3aluy HHpopMaIu,

MOJIrOTOBKA pedepara, mpe3eHTalun);
® OBJAJECHUE yJYalIUMHCS 3HAHUSMHU O COBPEMEHHOM Hay4yHOU KapTHUHE MUpPa, O IHUPOKUX

BO3MOKHOCTSIX IPUMEHEHUS (PU3NYECKUX 3aKOHOB,;

e BOCHUTAHHS HAaBBIKOB COTPYAHHUYECTBA B IPOIIECCE COBMECTHOM padoThI;
® OCO3HaHHBIN BBIOOP MPOPHUILHOTO OOYUEHUSI.

O0mas xapakTepucTHKAa NPOrpaMMbl BHEYPOUHOH JesiTeJibHOCTH «Pemenue ¢gu3nmyeckux
3agaw»

[Tporpamma OTHOCHTCS K OOIIENHTEIUIEKTYaIbHOMY HAIIPaBJIEHUIO BHEYPOUHOU JeSITEIbHOCTH.

IIporpamma coep>kuT, ¢ OAHOM CTOPOHBI, MaTepual 1o 0ojee yriyoaéHHOMY H3YUEHHIO
M3J1araeMoro B HIKOJILHOM IporpamMme U30paHHOro pasfena, ¢ Apyroi — NpeanosaraeT u3y4eHue
TaKUX BONPOCOB (PU3MKH, KOTOpPBIE HE BXOJAT B IIKOJBHBIN KypC, HO IOBBIMIAIOT HAAEKHOCT
3HaHUH, YHOpPOIAIOT NMOHMMAaHHWE M YCBOEHHE y4eOHOW HMH(OpManM Ha CIenylouell CTyNeHH
oOyuenwus. [Iporpamma mo3BoSIET OCYIIECTBISITh IBPUCTHYECKUE TIPOOBI U chopMUpOBaTh
MPAKTUYECKYIO IeATELHOCTh IIKOJILHUKOB B M3y4aeMoi 0071acTy 3HaHUH.



Pa3pépThiBaHME coAep)KaHUs 3HAHUN B IPOTrpaMMe CTPYKTYPHUPOBAHO TaKUM 00pa3oM, yTO
M3yueHHE BCEX MOCIEIYIOIMX TeM OOECIeYMBAETCS MPEAbIIYIIUMH, a MEXIy YacTHBIMH H
OOIIMMU 3HAHUAMU MPOCIEKUBAIOTCS CBA3H.

IIporpamMma cocTouT U3 4 10CTATOUHO CAMOCTOATEIbHBIX TEMAaTUYECKUX MOYJIEH.
MonysnbpHas cTpyKTypa Kypca, TuddepeHIIMpOBAaHHOCTD 3aIaHUH TO3BOJISIIOT BapbUPOBAThH
CoJiep>KaHue Kypca B COOTBETCTBUU C OCOOCHHOCTSAMHU YYEHUYECKOIO KOHTUHI€HTA (COCTaB
y4eOHOM TPYIIbI, YPOBEHb 3HAHHA, 00YyUaIOMUXCsl), HAINYUS 000y I0BaHHUS.

JlocTikeHne COIManbHO-TICUXOJOTHYECKUX LIeleld obecreunBaeTcs opraHu3anueid padboTsl
B MaibIX rpynmax. KoJjuleKTWBHAs AEATENbHOCTH IO3BOJISICT Pa3BHBATH y OOYYaIOIIUXCS
KOMMYHHUKaTHBHbIC KadecTBa. BbllosiHeHHe Ipynnoi NpakTHUECKUX 3aJaHuil obecreunBaer
peain3aliio OCHOBHBIX IIOJIOKEHUH Merona Maiblx rpynn. CocTaB MajblX TPYHI MOXET
MEHsIeTCs MpU IEepexofie K HU3YyYCHHMIO CIeIyIoIero Moayis. OTo obecneduBaeTr Oosee
YCIIEIIHYIO CoManu3anuio odoydatommxcs. [IpoexTHas 1esTenbHOCTh MPeyCMaTPUBACT TIOUCK
HE0O0X0AMMOM HepocTaole HMHpopMalMM B SHIMKIONEIUSAX, CIPaBOYHMKAX, HAYyYHO-
IONyJIIpHOM JIuTeparype, B IHTepHeTe u ap.

OOyuaromiast JesSTEIbHOCTh II€Jlarora 3akiYaeTcss B CO3JaHMM OpPraHHU3aLUOHHO-
MEIarOTMYECKUX YCIIOBUN JUI YU4eOHO-TI03HABATENBHON JESITEIBHOCTH YUYECHHKOB, B OKa3aHUH
UM  [Eelaroruyeckod  MOJJEPKKHM M METOAMYECKOM  IMOMOINM,  OOecleYrBaroIuX
rapaHTUPOBAHHOE PEIIEHUE AUJIAKTUYECKUX, PA3BUBAIOIIMX U BOCIIUTATENbHBIX 3a/1a4.

®u3uka - IKCHEPUMEHTAIbHAS HAayKa, M3ydarollasi MPUPOJIHBIE SIBICHUS OMNBITHBIM ITYTEM.
[ToctpoeHneM TeopeTHyeckux Mojenell (u3Mka JaeT OObsACHEHHE HAOII0JAeMbIX SIBICHUH,
bopmynupyeT (QHU3MUECKHE 3aKOHBI, TPEACKA3bIBACT HOBBIC SIBJICHHS, CO3[Aa€T OCHOBY JUIS
IIPUMEHEHUsI OTKPBITBIX 3aKOHOB IPUPOABI B 4EIOBEUeCKOM Ipaktuke. [lostomy mpu
OpraHu3alil 3aHATHH 10 BHEYPOYHOH JEATENFHOCTH OONbIIOE BHUMAHUE YIENsAeTCS
HKCHEPUMEHTAIbHBIM METOAAaM HMCCIEI0BaHUs, YTOOBl pa3BHUBaTh Yy OOYYAIOIIMXCS HABBIKH
y4eOHOM, TPOEKTHO-UCCIIET0BATENbCKON U TBOPUECKOU JEATEIILHOCTH.

Me:xknpeaMeTHble CBSI3H, peall3yeMble MPOrpaMMO BHEYPOUHOU jesTenbHOCTH «DU3MKa U
YEITOBEK»:

Maremaruka: rpaguka, pereHue 3a1aq, TPOICHTEHI.

buonorusi: xkuBble OpraHu3Mbl, OHOJOTHYECKas ONTHKA, KIeTka, Ouocdepa.

XUMHUSL: COCTaB U CTPOCHHE BEIECTBA.

I'eorpacdus: MeTop U3ydeHUs KIIMMaTa | HeJp 3eMJTU, aTMOC(hephl.

DKojorus: 3arps3HeHue aTMoc(hepsl, SKOJIOTHYECKHE TPOIECChl, MApHUKOBBIN 3(¢eKT,

ounocdepa.

1. Onucanue MecTa y4eOHOro npeaMera B ydeOHOM IVIaHe
B yuyeOnom muiane MKOVY «Kpachocenbckas COILLD» Ha BHEypOuHYIO AESTEIbHOCTH IO
¢usuke B 10-11 xmaccax BoizesneH 1 gac B Hegemo. CormacHo KaJleHIapHOTO rpaduka Ha
2024/2025 npenycmotpeno 34 y4ueOHble Henenu. Cpok peanu3aliy IporpaMMel — 1 TOJI.
Hamnpasienne BHEYpOUHOI ASITEIHHOCTH- OOIIEHHTEIUIEKTyaTbHOE.

2. Coaepxanue y4eOHOIro Kypca

CopnepxxkaHne Kypca KadeCTBEHHO OTJIM4aeTcs OoT Oa3oBoro kypca ¢usuku. Ha ypoxax
3aKOHBI ()M3UKU PAaCCMATPHUBAIOTCA B OCHOBHOM Ha HEXMBBIX 00BbeKkTax. OJHAKO OYEHb
BaXHO, 4YTOOBI y YydYaluxcs TIIOCTEIIEHHO CKJIAAbIBAIMCh YOEXKJAECHUS B TOM, 4TO,
IIPUYMHHO-CJIE/ICTBEHHAs CBSI3b SIBJICHUM MMeeT BCEOOLUIl XxapakTep U 4YTO, BCE SIBICHUS,
IIPOUCXOJAIIME B OKPYXKAIOLIEM HAaC MHMPE, B3aUMOCBsA3aHbl. B Kypce paccmarpuBarorcs
BOIPOCHI, HANpaBJICHHbIE Ha pa3BUTHE MHTepeca K (QU3MKE, K SKCIEPUMEHTAIbHOU
NesATeNbHOCTH, (POPMUPOBAHUE YMEHUH pabOTaTh CO CIPAaBOYHOU JIUTEpaTypoil. Bo Bpems
U3ydeHHUs Kypca pedsdTa IOJIydaroT BO3MOYKHOCTb IPOBOAUTH



HCCIIEIOBATENbCKUM MPOEKT MO J0O0OMY M3 BBIOpaHHBIX HampaBiieHuil. Ha uTOroBbIx
3aHATHUSX O0yYaroUIMecs BHICTYNAIOT U 3alIUIIAI0T CBOM MPOEKT.

DJIeKTPOMATHUTHDIE SIBJIeHHS — 8 4YacoB
OnexkTpocTaTHYeCcKHe 3apsiibl. BeITOBBIE A51eKTponpuOOpsI. JlomariHss

AJIEKTPONpOBOJIKAa. TexHuka Oe30macHOCTH MpH paboTe C «OBITOBBIM 3JIEKTPHUUYECTBOMY.
3HAaKOMCTBO C pabOTON MHIUKATOPHON OTBEPTKOM, SIEKTPUIECKHM TECTEPOM;
UCCIICIOBAaHME  KBAPTHPHOM  NPOBOJKM  HAa  IOXKAPOONACHOCTb,  COCTABIICHUE
IPUHLIUINATIBHON M MOHTAXXHOM CXEMbI 3JIEKTPOIPOBOJKH, OCHOBBI 3JIEMEHTApHOIO
PEMOHTA OBITOBBIX AJIEKTPONPUOOPOB. DIIEKTPUUYECKHIE CBOMCTBA TeJa YeIOBEKa.

buosnextpuuectBo. PoTOpELENTOPSI., 3IEKTPOPELENTOPLI, BO3IeKTpUYECTBO CHA.

MarsuTHoe 1oje 1 )KuBble OpraHu3Mbl. Mcroab30BaHNE MArHUTOB B OBITY.

Hcnonp30BaHnEe MarHuTa Kak METaJIOUCKATEIs.
Panguo. TeneBunenue. BausHue 31eKTpOMarHuTHOTO U3JIy4EHUS Ha )KUBOM OpraHu3M.
HccnenoBanne HMHTEHCUBHOCTH — 3JEKTPOMArHUTHOTO — U3JIYYEHHUS  DJIEKTPOOBITOBBIX
puOOPOB C MOMOILIBI0 PEHTTEHOBCKOH MJICHKH.

Mexannyeckne Koae0aHus H BOJHBI - 2 yaca

Mexannueckue kosiebanus 1 uenoBek. [Ipoucxoxaenne ouopurmon. Cepre u
3BYKH, COIIPOBOXK/IAONINE PaOdOTy cep/ia U JeTKuX, X 3anuch. CTeTockonu
¢donenaockor. BeicTyknBaHne — KaK OJIMH U3 CIIOCOOOB OIPEIEIICHUS pa3MEpOB
BHYTPEHHHX OPTaHOB M UX COCTOSTHHSL.

3BYK KaK CpPeJICTBO BOCIIPHUATHA U nepenaun nHpopmanuu. Opran cnyxa. Obmactb
CIIBIIIMMOCTH 3BYKa. | 0J10COBO anmapar denoBeka. XapaKTepUCTHKH T0JI0Ca YEIOBEKa.
VYibTpa3Byk u nH(Ppa3Byk. Puzndeckre 0OCHOBHI YIBTPa3ByKOBOTO UCCIICIOBAHUS
YeJI0BeKa. 3BYKHU MPUPO/IBI.

TenJioBble AABeHus - 9 yacoB

Buner tennonepenaun B ObiTy. Jduddysua. Kunenune. Bompockl Oe3omacHocTd B
TEIIOBbIX  mpoueccax. CrnocoObl U3MEpEeHUs TeMmIeparypbl. TepMOperyysTophl.
3HavueHne 1BeTa s O0QOpPMIICHHS OBITOBBIX NPHOOPOB, TOCYABI, TMpPOBEpKa pPaOOTHI
BEHTUJIALNM; apoMaTH3anus IIOMEILEHUS, W3TOTOBJICHHE BOJIOCSTHOTO
rurpomMerpa.  HacbllleHHBIN,  HEHachIUIeHHBbIM — map.  BnaxsHocTs.  3HaueHue
TEMIIEPATYPHOTO PEXUMA U BJIAKHOCTH JJIS )KU3HENEATEIbHOCTH YEJI0BEKa.

Onrtuyeckue siBjeHusi - 14 yacon

®otomeTrpusa. CBETOBOM MOTOK. 3aKOHBI OCBEMIEHHOCTH. 3aKOHBI T'€OMETPHYECKON
ontuku. 3epkano. [locTpoeHne M300pakeHUS B IUIOCKOM 3epKalie M B CHCTEME 3epKall.
ToHkass nWH3a: HaXOXKJIEHHWE OOBEKTa MO Xomay Jydeil. DopMymna TOHKON JIMH3HIL.
Crpoenue rmaza yenoBeka. DU3MYECKHE OCHOBBI 3peHHs 4denoBeka. JledekThl 3peHus
U crmocoObl WX UCHpaBieHWs. Pacder mapaMeTpoB JIMH3BI U W300paKCHHS.
CnexTpaibHass W DJHEpPreTHYecKas UyBCTBUTEIBHOCTh TJa3a. llomHoe BHyTpeHHee
otpaxxenue. BomHoBas ontuka. Jlucnepcusi cBera. Untepdepennus u agudpakius cBeTa.
CBeTOBBIE ABIECHUS B IPUPOJIE.

3ammTa npoexkToB — 2 yaca

BHeypouHas JnesTeNbHOCTh MpeArnojaraeT OoNbIIYI0 CAMOCTOSITEIbHYIO paboTy
yqammxcs. TeopeTHyecKuid MaTepHrall JODKEH OBITh HEpa3phIBHO CBS3aH C MpakTukou. [Tpum
noxdope AMAAKTHYECKOTO MaTepuana HCIOJb30BaTh 3aJaHus BCEX BHUJIOB W ypoBHEH. Bce
MpaKkTHYECKHEe paboThl MPOBOAATCS 0€3 yka3aHWil K paboTe, 4TOOBI BHITIOJIHEHHE 3aJaHUI



OBLIO TBOPUYECKMM IporeccoM. B ciydae 3aTpyqHeHUi HEOOXOIUM WHAWBUAYAIBHBIA MOIXO],
KOTOPBIN 3aKIII0YAETCsl B MCIOJIb30BAaHUH KPATKOTO WM MOAPOOHOTO onucaHus pabotel. O0BEM
MaTeprasia M3y4aeMbIX TEM 3aHATHH M KOJIMYECTBO OTBEAEHHBIX HA 3TO YAaCOB OINPEICISACTCS
CaMUM YYHTEJIEM.
[Tpuemsl 1 MeTOABI pabOTHI, KOTOPBIE MIIAHUPYIOTCS TPHU PEATU3ALIH IPOTPAMMBIL:

-CaMOCTOSITEIbHBIE PA0OTHI C HCTOYHUKAMH WH(POPMAIIUH;

-yCTHBIE COOOIIEHUS yYaIUXCsl C TOCIIeTYIOIeH TUCKYCCHEH;

-9BPUCTHYECKUE Oece bl

-3JIEMEHTHI UTPOBBIX TEXHOJIOTHIA;

-BBITIOJTHEHUE SKCIIEPUMEHTAIIBHBIX U TPAKTHYECKUX paboT MO TeIoTe,

ONTHKE;

-paboTa ¢ JUIAKTUIECKUM MaTepUalioM;

-CaMOKOHTPOJIb YYaIIUMUCS CBOMX 3HAHUI [0 BOIMPOCAM JUISI TTOBTOPEHHSI.

3. IIporpamMmMHoOe U y4eOHO-MeToAuYeCKOe 00ecnieuyeHne

Y4yeOHuKH Jlureparypa
(aBTOp, 1. borganoB K.1O. «®u3uk B roctsix y 6uonora» M, Hayka,
Ha3BaHMe, roJ 1986;
U31aHMA, 2. Kabapaun O.® «Bueypounas pabota o ¢pusuke» M,
H31aTeJIbCTBO) IIpocsemenue 1983;
3. Ilepenbman «3anumartenbHas ¢pusukay» 1-3 vacte M, Hayka
1980;

4. Tapacos JI.B ®u3uka B npupoae M, IIpocsemmenue 1988;

5. CmupnoB A.Il., 3axapo O.B. Becénblii 6an 1 BAyMUYNBBIT
ypok: dusndeckue 3a1a4u ¢ JUPUIECKUMHU YCIOBUAMM. - M.
Kpyrozop, 1994;

6. Yconbues A.Il. 3agaun no gpusmke Ha OCHOBAHUU
JUTEpPaTypHBIX CIOKETOB. - ExaTepunOypr: V-dakropus,
2003;

E 7. EnoxoBuy A.C. CripaBouHHK 1O (pU3MKe U TEXHUKE. - M.
S [Ipocsemenue, 2006;
= 8. «Ilo3naii camoro cebst» / bubnmoreka «llepBoe ceHTIOps»
:‘.; cepusi «Dusuka» Beimyck Ne26 2009;
= 9. Kukoun U.K. Pacckasbl 0 pusnke u ¢pusukax // budbnnoreuka
S «KBant». Bpim. 53. M.: Hayka; ri. pea. ¢us.-mart. nut., 1986;
é 10. Tampniepmrreiin JI. 3annMarensHas ¢pusnkay. - M.: PocMan,
1998;
11. Mapos M. ITnanerst Conneunoit cuctemsl. — M. Hayka,
2011,

12. Tur Tom Hayunsie 3a6aBbl. @u3nka: onbIThl, HOKYCH U
pasBieuenus: nep. ¢ ¢p. - M.: ACT: Actpens, 2007,

13. Voxkep dx. dusnvecknii peiteprepk. - M.: Mup, 1979.

14. JleonoBuu A.A. ®usnyeckuii kaneipockor. - M.: Bropo
KBan tym, 1994;

15. Apaxensn M.K., Baitnmrreitn JIL.U. Dnekrpo6e30mnacHOCTb
B XKWIBIX 3/1aHuAX.- M.: OHeproaromusaar 1983;

16. Tynpumnckuii M.E. CO0pHHMK KaueCTBEHHBIX 3a/1a4 IO
¢usuke. M.: «IIpocsemenue» 1965;

17. ¥O¢anosa M.JI. 3anumaTenbHbIe Bedepa o (pusmke B
cpenneit mkoje. M. «IIpocsemenney, 1990.




pabouas 1.B.®. ITunos PabGouas TeTpaap s MPOBEICHUS
TeTpab, nabopatopHbIx paboT 9 kiacc. — M.: [Ipocsemenue , 2007
TeTpaau A1 2. B.A. KacesHoB, B.A. KopoBun Terpanp a1 nabopaTopHbIX
Jabopatopubix | pa6dot 10 kmacc — M.: JIpoda, 2008
pador 3. B.A. KacesHoB, B.A. KopoBun Terpanp a1 nabopaTopHbIX
pabor 11 kiracc — M.: JIpoda, 2008
auaakTuyeckue | Kaprouku-zamanusi A BBINOJIHEHUS MNPAKTUYECKUX PadoOT./
MaTepuaIbl B.®. Iunos — M.: [Ipocsemenue , 2002.
Pa3garounsiii matepuan mo ¢usuke / Ymakoa M.A. — M.:
[Ipoceemenue , 1990.
MeToauuyeckue | TemaTnyeckue  TPE3CHTAIMUIO  COACPXKAHHMIO  IPOTPAMMBI
MaTepHaJibl BHEYPOYHOH JesaTeabHOCTH «DPU3HKa BOKPYT HAC»
Texuuyeckune cpeacrBa | Komnerorep ¢ BbIxogoM B VHTEpHET, MyJIbTUMEIMWHBIN
o0yueHust IIPOEKTOP.

Kommiektel  yyeOHO-mabopaTopHOro  0OOpyAOBaHHE IS
MPOBEACHUS MPAKTUIECKUX PabOT.

Harasaubie mocoous

Tabmuipl, MakeThl, JCHCTBYIOIIME MOJENH, TI€YaTHhIE U
WHTEPAKTUBHBIE IUIAKATHI 110 U3Yy4aEMbIM TEMaM

HHTEpPHeT-
pecypchbl

bubimoreka — Bcé o npeamety «Duznkar.
http://www.proshkolu.ru

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

Enunas xosutekius mudpoBbIX 00pa3oBaTeIbHBIX PECYPCOB.
http://school-collection.edu.ru

HuTepecHble MaTepHalibl K ypokaM (GU3UKHU 110 TeMaM;
HarJIsIHbIe TocoOust K ypokam. http://class-fizika.narod.ru
LTudpossie oOpazoBarenbHbIe pecypcesl. http://www.openclass.ru
DrekTpoHHbIe YueOHUKH 1Mo usuke. http://www.fizika.ru

npoume
(mucku, 1.
nmocooust u
T.IL.)

Hudpossie 00pa3oBaTeIbHbIE PeCypPChI:

Cepus pauckoB DVD: MynsTumenuitHoe yuyebHoe mocobue
«HarnsaHas ¢pusnkay

Cepus auckoB DVD: COOpHUK A€MOHCTPALITOHHBIX ONBITOB IS
cpennei 0011e00pa3oBaTeNbHOM IITKOJTBI «IxOoNBHBIHI
¢usndeckuii skcnepuMeHT» |/ COBpPEMEHHBIH T'yMaHHTApHBIH
yausepcutet 2006

Cepus quckoB DVD: «Duimknonenus atomay / T'ockaproparust
«Pocaromy, 2012

Juck  «Atom Ha ciyxOe denoBeky»  ['ockapnopanus
«Pocarom», 2001

4. Tlmanupyemble pe3yJabTAThl 0CBOCHHUS y4eOHOr 0 peaMeTa, Kypca

[Inanupyemsble pe3ysbTaThl OCBOCHUS IIPOrPAMMBI HAIIPABIIEHbI HA Pa3BUTHE YHUBEPCAIBHBIX
y4eOHBIX JIeiicTBUH, yueOHOM 1 ob1enonb3oBaTenbekoil UK T-koMeTeHTHOCTH 00yyaromuxcs,
OTIbITa MPOEKTHOMN AESITETbHOCTH, HABBIKOB PpabOThI ¢ MH(pOpMaIUeil.

JInyHOCTHBIE:

ChopMupOBaHHOCTH MMO3HABATEIBHBIX WHTEPECOB K MPAKTHYECKOW U MPOEKTHOM NESTEIHLHOCTH
U OCHOB COLHAIBHO-KPUTUYECKOIO MBIIUICHUS HAa OCHOBE PA3BUTHUsS HMHTEIUICKTYAJIbHBIX H
TBOPYECKHUX CIIOCOOHOCTEN ydaluxcs;



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

VOeKICHHOCTh B BO3MOYKHOCTH IIO3HAHHSI IIPHPOABL, B HEOOXOAMMOCTH Pa3yMHOTO
HUCIIO0JIb30BaHUA I[OCTI/I)KGHI/Iﬁ HAayKU U TEXHOJIOTHH JJIsL ﬂaﬂbHeﬁmeFO Pa3BUTHUA YCIIOBCYCCKOI'O
o0LIeHNs, YBa)XEHHE K TBOPLAM HAYKH M TCXHUKH, OTHOLICHHE K (H3UKE KaK K DICMCHTY
00111€4eTIOBEYECKON KYIbTYPHI;

CaMOCTOSTENBHOCTD B MPUOOPETEHUN HOBBIX 3HAHMN M MPAKTUYECKUX YMCHUIl MOHMMAHUU UX
3HAUYCHUS VIS JalIbHEHIIEro H3yYeHHsl €CTECTBEHHBIX AUCLHUILIMH;

MOTI/IBaI_[I/ISI O6pa30BaTeHBHOI71 JACATCIIbHOCTH IIKOJBbHUKOB Ha OCHOBC JIMYHOCTHO-
OPHEHTHPOBAHHOTO TIOAXO0/a;

YMEHUHU ONPENeIsTh I'PAHUIBI COOCTBEHHOIO 3HAHUS M HE3HAHHs; Pa3BUTUH CIOCOOHOCTH K
CaMOOLICHKE  (OIIEHMBAaTh COOCTBEHHYIO y4YEOHYIO JEATEIbHOCTb: CBOU  JOCTIIKCHUS,
CaMOCTOSITENIbHOCTh, MHUI[HATHBY, OTBETCTBEHHOCTb, IPUYMHBI HEY1a4);

dopMupoBaHHE [IEHHOCTHBIX OTHOLICHHH IOyr K JAPYTY, YYUTEII, aBTOPaM OTKPBITHH WU
U300peTeHuil, pe3ybraramMm 00y4CHHSI.

c(OPMHPOBAHHOCTH KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B OOIIEHHH W COTPYIHUYECTBE CO
CBCPCTHUKAMU U YUUTCIICM;

ycBoeunn TH mpu npoBeneHMH TPAKTUYECKUX pabOT, CGHOPMUPOBAHHOCTH OEPEIKHOTO
OTHOILCHUS K IIKOJIBHOMY 000pY/I0BaHUIO.

MeranpeamMeTHbie:

B cdepe pecyrsamuensix yHuBepcanbHbIX Y4€OHBIX ACHCTBHIL:

OBnazieBaTh HaBBIKAMH CaMOCTOSITEIBHOTO TPHOOPETEHUsST HOBBIX 3HAHWUM, OpraHHW3alldd
yuyeOHOW JesATENIbHOCTH, IIOCTAHOBKA IIeJiell, TIJIaHUPOBAaHUS, CAMOKOHTPOJS M  OLEHKHU
pe3y.HI)TaTOB CBOGﬁ JACATCIIBHOCTH, YMCHI/U[MI/I HpCI{BI/IIleTI) BO3MOXHBIC peBy.HI)TaTBI CBOHX
JIeHCTBHI;

[Tonumarp paznuuusi MEXIy HCXOMHBIMH (akTaMH M THUIOTe3aMU N WX OOBSCHEHHS,
TEOPETUYECKUMH MOJIETSIMM U pealbHBIMM OOBEKTaMH, OBIJeBaTh YHUBEPCAIbHBIMH
y4eOHBIMM JEMCTBUSIMM Ha TNpUMepax TUIIOTe3 s OOBSICHEHHS U3BECTHBIX (PAKTOB H
AKCIIEPUMEHTAJIBbHOW MPOBEPKHU BBIIBUTAE€MBIX TMIIOTE3, pa3pabOTKU TEOPETUUYECKUX MOJesen
MPOLECCOB WIIH SIBJICHUI;

B cdhepe noznasamenvrvix yHUBEpCATBHBIX YUCOHBIX JIEHCTBUM:
dopMHUpOBaTH yYMEHHUS BOCIPUHUMATH, IepepadaTbiBaTh U MPEACTaBIATh HH(OpPMAIUIO B

CIIOBECHOM, OOpa3HOW, CHMBOJMYECKOH (Qopmax, aHaJIW3UpoBaTh U IHepepadaThIBaTh
MOJyYEHHYI0 MH(OPMAIIUIO B COOTBETCTBUM C MOCTABJICHHBIMU 3aJjauyaMH, BBIIEISITh OCHOBHOE
coJiepKaHue TMPOYUTAHHOI'O TEKCTa, HaXOAMTh B HEM OTBETHl Ha IOCTABJIEHHBIE BONPOCHI U
u3JaraTh ero;

BBIJIBUTATh TMIIOTE3bl, OCYIIECTBISATh UX MPOBEPKY, MOJIH30BAThCS OMOIMOTEUHBIMHU KaTaJIOTaMH,
CIICUAJIBHBIMU CITPABOYHUKAMH, YHUBCPCAJIbHBIMHA SHIUKIIONICAUAMHU JIS IOUCKA I/IH(i)OpMaHI/II/I
00 00beKTax.

[IpnoGperaTy OMNBIT CaMOCTOSITENILHOTO IOMCKa, aHaiau3a W oTOopa uHpopMmanuu ¢
HCIIOJIB30BAHHUEM pPA3JIMYHBIX HWCTOYHHUKOB, M HOBBIX I/IH(l)OpMaHI/IOHHI)IX TEXHOIOTHI I
peleHus Mo3HaBaTeNbHbIX 33/1ay;

OcBanBaTh IMPpUEMBbI }IeﬁCTBHﬁ B HCECTAaHAAPTHBIX CHUTYyallMAX, OBJIAACBATH 3BPHUCTHUYCCKUMU
METOJaMH PEIICHUs MpoodIeM



B chepe xommynuxamusnvix yauBepcaabHbIX YUeOHBIX JCHCTBUIA:
Pa3BuBaTh MOHOJIOTMUECKYIO U JIUAJIOTHYECKYIO pe4Yb, YMETh BBIpAXXAaThb CBOU MBICIH H

CIOCOOHOCTH BBICIYIIMBATh COOECETHUKA, IMOHMMAaTh €r0 TOYKY 3pEHHs, MPU3HABaTh INPABO
JPYTOro 4ejJ0BeKa Ha €ro TOUKY 3pEHHMs], IPU3HABATh IIPAaBO APYroro YeJIOBEKa HA HHOE MHEHUE;
®opmupoBaTh yMEHHUs pabOTaTh B TPYIIE C BBITOJHEHHEM PA3IMYHBIX COLHUAIBHBIX DPOJIEH,
IPEJCTABIATh U OTCTAUBATh CBOU B3IVIAbI U YOEXKIEHUS, BECTH TUCKYCCHIO.

IIpeamerHbIe:

@®opMUpOBaTh MPEACTABICHUS O 3aKOHOMEPHOH CBSI3M M IMO3HAHUS MTPUPO/IBI, 00 0O BEKTUBHOCTH
HAYYHOTO 3HAHUS; O CHUCTEMOOOpa3ylouield poiau (GU3MKU Ui Pa3BUTHs JAPYTHX €CTECTBEHHBIX
HAayK, TEXHUKA U TEXHOJOTM; O HayYHOM MHPOBO33PEHHMU KaK pe3yJbTaTe M3y4EeHUS OCHOB
CTPOEHUS MaTepUU U PyHAAMEHTAIBHBIX 3aKOHOB (PHU3HKH;

®opmupoBaTh NMEpBOHAYAIBHBIC MPEACTABICHUS O (PU3MUYECKON CYIIHOCTH SIBICHHUN MPHPOIBI
(MeXaHMYECKHX, TEIUIOBBIX, JEKTPOMATHUTHBIX M KBAaHTOBBIX), BUAAX MaTepuu (BEUIECTBO U
oJie), ABMKEHUH KaK CIOcO0e CYIIeCTBOBAHUS MAaTepUH; yCBAUBATh OCHOBHBIC HJIEH MEXaHHKH,
aTOMHO-MOJICKYJIIDHOTO YYEHHS O CTPOCHUH BEIIECTBA, DJIEMEHTOB OJJICKTPOJHMHAMHUKH U
KBAaHTOBOH (DM3UKH; OBJAJICBATh MOHATUHHBIM allapaToM U CUMBOJIMYECKUM SI3BIKOM (DU3HKH;
[TpuoOperaTs ONBIT NPUMEHEHMS HAYYHBIX METOJOB IO3HaHHs, HAOMIOAEHHS (PU3NIECKUX
SIBJICHH, MPOCTBIX AKCIEPHUMEHTAIBHBIX HCCICIOBAHUMN, MPSAMBIX M KOCBEHHBIX M3MEPEHUH C
UCIIOJIb30BAHUEM  AHAJOTOBBIX M IU(POBBIX HM3MEPUTEIBHBIX NPUOOPOB; MOHUMATH
HEN30EKHOCTH MOTPEITHOCTH JTFOOBIX U3MEPEHHIA;

Oco3HaBaTh HEOOXOAMMOCTh TNPUMEHEHHS JOCTIKCHHH (GU3UKH M TEXHOJNOTHH ISt
paMoOHATBFHOTO PUPOIOTIOIH30BAHUS;

OBnazeBaTb OCHOBaMH O€30MACHOTO UCIOJNB30BAaHUS €CTECTBEHHBIX U HCKYCCTBEHHBIX
JIEKTPUUYECKUX M MArHUTHBIX TOJIEH, MEKTPOMArHUTHBIX M 3BYKOBBIX BOJIH, €CTECTBEHHBIX M
MCKYCCTBEHHBIX HOHM3HPYIONIMX H3JIyUYeHHH BO HM30€KaHWE WX BPETHOTO BO3JCHCTBHS Ha
OKpY’KaloIlyI0 Cpely U OpPraHn3M YeJIOBEKa;

Pa3BuBaTh yMeHWE IIJTaHMPOBAaTh B TIOBCEJHEBHOW JKW3HU CBOM JCUCTBHUS C MPHUMEHEHHEM
MOJyYEHHBIX 3HAHUHA MEXaHUKH, IEKTPOJUHAMUKH, TEPMOJAMHAMHUKHN U TEIJIOBBIX SIBICHUH C
L[eJ1bI0 COEepPEIKEHNUS 3I0POBBS;

®opMupoBaTh MPEACTABICHUS O HEPALMOHAIBLHOM HCIIOJIB30BAaHUM TNPHUPOJHBIX PECYpPCOB U
SHEpPIUH, O 3arpsS3HEHHU OKpYXKalollell cpeapl Kak CIEJACTBUM HECOBEPILIEHCTBA MAIlMH U
MEXaHHU3MOB.

IIpuMepHoOe TeMaTHUYeCKOe IVIAHMPOBaHMe Kypca “Du3uKa u yejioBeKk”
10 -11 kimacebl (1 yac B HeeJ110)

Ne | Tema KoumnuectBo yacos JlabopaTopHbie
n/n padoThI

1 ONEKTPOMAarHUTHBIE SIBICHUS 8 1

2 MexaHn4eCcKHe KOJIeOaHus U BOJHEI 2

3 TermnoBsle ABIEHUA 9 3

4 OnTUyecKHe SIBIEHUS 12 4

5 3ammTa mpoeKTOB 2

Bcero 34 8

No Tema 3ausaTus




3aHATHUA

n/m
DJIeKTPOMArHUTHBIE AiBJIeHUs1 (8 yacoB)

1 DneKTpUUecKue 3apsiibl U )KUBbIE OPraHU3Mbl. BiIHsHIE 3IeKTPUYECKOTro Mo
Ha ’KUBbIE OpraHu3Mbl. brosnekTpuyecTBo.

2 JlaGoparopuas padora «OnpenesieHue CONPOTUBIICHUS TKAHEH YETIOBEKa»

3 [IpupoaHbie U HCKYCCTBEHHBIE AIEKTPUUYECKUE TOKH.

4 WcTopus sHepreTuku. JHEprusi AJIEKTPUIECKOr0 TOKA U €€ UCIIOIb30BaHHE.

5 Kondepenuus «nekTpuyeckue ceTu mpodiieMbl U MEPCIIEKTUBBI.
AJbTepHATUBHBIE UCTOYHUKHU SHEPTUI

6 MarnutHoe nose 3eMJId U ero BIUsSHUE Ha YeIO0BeKa.

CBolicTBa 3J€KTPOMAarHUTHBIX BOJIH HU3KOM 4acTOThI. PalnOBOJIHEI U UEJIOBEK.

8 buonoruueckue cBoicTBa ANEKTPOMArHUTHBIX BOJIH BBICOKOM YacTOTHI.

Mexannyeckue KojiedaHus U BOJHBI (2 yaca)

9 Konebanus u BoaHbI B )kuBbIX opranu3max. Konedanus u uenosek. buoputm.

10 3BYK KaK CpeACTBO BOCIPHUATHS U Tepenaud HHPOpMauu. YIbTPa3ByK U
uH(Pa3BYK.

TensoBbie siBienus (9 yacos)

11 DHeprus Tormpa. Termiosnepreruka. BinusiHue TeMnepaTypHbIX YCIOBUIM HA
KHU3Hb YEJIOBEKA.

12 JlabopaTopHas padora «l/I3MeHeHue TeMIepaTypbl BEIIECTBA MPH Mepexo/ie C
TBEPJIOro B razoo0pa3Hoe coctosiHue. [locTpoenue rpaduka 3aBUCUMOCTH
TeMIepaTypbl Tea OT BPEMEHI».

13 TemoBoe 3arpsiznenue arMmocepsl. Pemenue 3amad.

14 Buns Tpancniopra. [IpuMeHeHne pa3ainyHbIX BUAOB TPAHCIIOPTA B HAIIEM
peruone. Biusinue paOoThbl TEIUIOBBIX IBUTATENEN HA HKOJOTHUECKUE
IIPOLIECCHI.

15 Kpyrastit cron: «3MeHeHne kaumara - mapHUKOBBINA 3¢ (eKT U riaodanpHoe
MOTETJICHUE KIIUMaTay.

16 TenoBbie po1eCcCH B TEJE YEI0BEKa.

17 JlaGopaTopnasi padora «OmnpezeneHue IbIXaTeIbHOro 00bEMa IETKUX
YeJI0BEKay
JlaGoparopHas padora «OnpenesieHre TaBICHUS KPOBH YEIIOBEKA

18 Pemenue sxcnepuMenTanbHbIX 331a4. (OcHoBHOe ypaBHeHre MKT,
KOJIMYECTBO BELIECTBA)

19 Pemienue sxcnepuMeHTaNbHBIX 33/1a4. (Y paBHEHNUE COCTOSIHUS UACATBHOTO
raza. Bnaxnocts Bo3myxa)

OnTnyeckue sisieHusi (14 yacos)

20 ®otomeTpusi. CBeTOBOI MOTOK. 3aKOHBI OCBeleHHOCTH. JlabopaTropHas padora
«OrnpesieneHne ypoBHs OCBEIIEHHOCTH B KJ1acce

21 HckyccTBeHHOE OCBellleHHEe. BUIbI AIeKTpHUECKUX JIaMIl.

22 3epkanbHOe U paccesiHHOE (nudPy3HOE) OTpakeHHE CBETA.
OkcnepuMeHTanbHast pabdora: «I[locTpoeHne n3o0pakeHust B IJI0CKOM
3epKaie».

23 OkcnepuMeHTanbHas padora: “MHorokpaTHOE H300paskeHHe IPEIMETa B

TJTOCKUX 3€pKajax’.




24

JIunsel. a3 kak ontuyeckas cuctema. JleexTol 3peHus..

25 [TocTpoenue n300pakeHHs B CHCTEME 3€PKaJl.

26 [Tone 3penus.

27 Crnioco0bl uctipaBieHus 1ePEKTOB 3peHUsI.

28 JlaGopaTopHnasi padora: «OmnpenencHue GOKyCHOTO pacCTOSHUS U
ONTUYECKOU CUIIBI OYKOB)
Pemenue sxcriepiMeHTaTBHBIX 32/1a4.

29 CBeTOBBIC SIBJICHUS B IPUPO/IE (paayra, MUPakH, rajio).

30 OnTruyeckre WUTFO3UH HAIIETO 3pEHUS.

31 buonornveckas ontuka. (JKuBble 3epkaia, riaa3-TepMOMETp, PACTCHUS -
CBETOBO/IBI).

32 XKusoii cBer. (CBeueHHE MOPS, CBETAIIUECS OPTaHU3MBI,
XEMUJTFOMUHECIICHIINS, OMOTTFOMUHECIICHITN ).

33 DKoJoru4ecKue mpoosieMsl 1 o0ecrieueHrne yCTOMUnBOCTH Ouochepsl,
CBSI3aHHBIE C PACCESTHUEM H IOTJIOIIEHUEM CBETA.

3amuTa npoekToB (2 yaca)
34 3ammTa npoeKToB
35 3ammTa mMpoeKTOB




