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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢u3uke 06a30BOro YpOBHSI Ha YPOBHE CpPEIHEr0 OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJOKEHUH M TPEOOBAHMM K pe3yjbTaTam
OCBOEHHSI OCHOBHOM 00pa3oBaTeNbHOW MHporpammsl, mnpeactaBieHHbx B OI'OC
COO, a Ttakxke ¢ yuérom ¢enepaibHON padodeil mporpaMMbl BOCHHUTAHUS U
KOHUENIMU TIpenojaBaHus ydyeOHoro mpeamera «Pusnka» B 00pa3oBaTEIbHBIX
OpraHu3aIusax Poccuiickon Oenepanun, pean3yoIuX OCHOBHBIE
o0Opa3oBaTeabHbIE IPOTPAMMBI.

Copepxanue mnporpaMMmbl MO (U3MKE HAMpaBlIeHO Ha (opMupoBaHUe
€CTEeCTBEHHO-HAYYHOM KapTUHBl MHupa oOydaromuxcs 10-11 kmaccoB mpu
o0yuyeHuu ux ¢u3nke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JIEITEIHLHOCTHOTO
noaxoaa. Ilporpamma mo ¢usuke coorBeTcTBYeT TpeboBanusm OI'OC COO
IUTAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METANpeIMETHBIM pe3yJibTaTaM
oOy4eHHMsI, a TaKXKe YUYUTHIBAET HEOOXOJMMOCTh peaju3alluh MEXKIPEIMETHbBIX
CBs3ell (PU3MKM C €CTECTBEHHO-HAyYHBIMU Yy4eOHBIMH mpeameramu. B Hel
OTIPEJICIISIIOTCS. OCHOBHBIC LIETH U3y4eHHs] (M3UKM Ha YPOBHE CPEIHEro OOIIEro
o0Opa3oBaHus, TUIAHUPYEMbI€ PE3yJbTaThl OCBOCHHS Kypca (PU3MKH: JTUYHOCTHBHIE,
MeTalnpeIMeTHbIE, TpeIMeTHbIe (Ha 6a30BOM ypOBHE).

[Iporpamma no gu3uke BKIIOYAET:

e IUIAHUpPYEMBIE PE3yJIbTaThl OCBOCHHUS Kypca PU3MKHU Ha 6a30BOM YpOBHE, B

TOM YHMCJIE TPEeIMETHBIE Pe3yJIbTaThI 110 TOJaM 00yUYEeHUS;

e cojepxaHue yueOHoro npeaMera «Du3uka» mo rogam oOy4eHHUs .

dusrka Kak Hayka O HaumOosiee OOIIMX 3aKOHAX MPHUPOJBI, BHICTyHas B
KayecTBe yueOHOro mpeaMera B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHUN 00 okpyxaromeM Mupe. LlIkonpHBIN Kype GU3UKH — CHCTEMOOOPa3y O
JUTSI €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOIbKY (PHU3HMUYECKUE 3aKOHBI
JeXaT B OCHOBE TPOILIECCOB M SIBJICHUM, H3ydyaeMbIX XHMHUEH, OHOJIOTHEH,
bu3mdeckoii reorpadueri um acTpoHommei. Mcmomb3oBaHWE W aKTHBHOE
OpUMeHeHHe  (U3NYECKUX 3HAHUW  ONpeseNseT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHONOIMH B cdepe SHEpPreTHUKH, TPaHCIOPTa, OCBOCHUS
KOCMOCa, TMOJIyYEHUsI HOBBIX MAaTe€pUalioB C 3aJaHHBIMU CBOMCTBAMHU WM JPYTHUX.
W3yuyeHue (QU3MKH BHOCUT OCHOBHOW BKJaJ B (POPMHpPOBAHHE €CTECTBEHHO-
HAYyYHOU KapTHHBI MUpa OoO0ydarmuxcs, B (GOpPMHPOBAHHUE YMEHHH NPUMEHSTH
HAYYHBIN METOJ] TO3HAHUS TIPY BBIMOJIHEHUY UMHU yUI€OHBIX UCCIICTOBAHUIA.

B ocHoBy Kkypca ¢Gu3MKK JJ11 YPOBHS CpeIHEro o0Imero oOpa3oBaHUs
IOJIOKEH PpAJ HUACH, KOTOpbIE MOYKHO paccMaTpUBaThb Kak MPUHLUIBI €ro
MIOCTPOEHUSI.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCS JIOTHYECKU
3aBEpHIEHHBIM, OH COJAEPIKUT MaTepUall U3 BCEX Pa3fesioB (PU3MKH, BKIIOYACT KaK
BOMPOCHI KIIACCHYECKOW, TaK U COBPEMEHHOUN (PU3UKHU.

Hoesn ecemepanuzayuu. B COOTBETCTBMU C HEH MaTepuan Kypca (GU3HKH
o0beMHEH BOKpYr (Qu3nueckux Teopud. Bexgymum B Kypce sBusercs
dopMupoBaHUE MPEACTABICHUH O CTPYKTYPHBIX YPOBHSAX MaTepuH, BEIIECTBE U
noJe.

Hoes eymanumapuzayuu. EE peanuzanus TpeArnosiaraeT HCIOJIb30BaHUE
TYMaHUTApHOTO TMOTEeHIMaNa (U3MUECKON HAayKH, OCMBICICHHUE CBSI3M Pa3BUTHUS
¢usukn ¢ pasBuTHEeM OOIIeCTBa, a TakkKe C MHPOBO33PEHUYCCKUMH,
HPaBCTBEHHBIMH U SKOJIOTHUECKUMHU TIPOOIIeMaMHu.

Hoes  npuknaonoti Hanpaenennocmu. Kypc ¢dusukum npeamnonaraet
3HaKOMCTBO C IIUPOKUM KPYTOM TEXHHUYECKUX W TEXHOJIOTHUECKHX MPUIOKCHHIA
M3yYEHHBIX TEOPUH U 3aKOHOB.

Hoes sxonocusayuu peanu3yercs TOCPEACTBOM BBEACHUS DIIEMEHTOB
COJICp)KaHUs, TMOCBSIIEHHBIX OJKOJOTHYECKUM TMpoOJieMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PAa3BUTHUEM TEXHHKH M TEXHOJOTHH, a TakkKe OOCYKICHHS
npo0JIeM palOHAIEHOTO MPUPOOIIOIB30BAHMS H KOJIOTHUECKON 0€30IacHOCTH.

CrepXKHEBBIMH DJIEMEHTaMH Kypca (U3UKA HAa YPOBHE CpEAHEro OoOIIero
oOpa3oBaHus SBISAIOTCA (U3MUEeCKUe Teopuu ((popMHUpOBaHUE TMPEICTABICHHUN O
CTPYKTYpe MOCTPOCHUSI (PU3NYECKON TeopUu, poiu (yHIaMEHTAIBHBIX 3aKOHOB U
NPUHIIMIIOB B  COBPEMEHHBIX  TMPEJACTABICHUSIX O TPUpPOJAE, TpaHULAX
NPUMEHUMOCTA TEOPHM, IJii ONUCAaHUS €CTECTBEHHO-HAYYHBIX SIBICHUU U
MIPOIIECCOB).

CHCTeMHO-/IeSITEIBHOCTHBIN MOAX0J] B Kypce (U3UKU peamu3yeTcs Mpexie
BCEro 3a CU€T OpPraHM3aIlMU SKCIEPUMEHTAIBHON NEATeNbHOCTH O0YyYaroOIIUXCS.
Jlns  GazoBoro ypoBHS Kypca (QU3MKHM — 3TO HCIOJIB30BAHHE CHCTEMBI
(GPOHTAIBHBIX KPAaTKOBPEMEHHBIX JKCIIEPHUMEHTOB H Ja0OpaTOpHBIX padoT,
KOTOpBIE B Mporpamme 1o ¢u3uke 0ObEIUHEHBI B OOIIUH CIMCOK YUYEHHYECKUX
NPaKTHYECKUX palboT. BhiaeneHne B yka3aHHOM IepedHe JabopaTOpHBIX pador,
NPOBOAMMBIX JJIi KOHTPOJISI Y OIIEHKH, OCYIIECTBISETCS YyYaCTHUKAMH
0o0pa30BaTeIbHOrO IMpoLecca MCXOAd U3 OCOOCHHOCTEH IUIAaHUPOBAaHUS U
ocHamleHust kaOuHeta ¢u3uku. Ilpm sTomM oOecmeunBaeTcs OBIAJCHHE
OOy4aroUMMHCST YMEHHUSIMU TPOBOJUTH KOCBEHHBIE H3MEPEHHs, HCCIEIOBAHUS
3aBUCUMOCTEH (PU3MYECKHX BEJIMYMH W I[IOCTAHOBKY OIIBITOB IO TPOBEpPKE
IPEeI0KEHHBIX THIOTE3.

bonpioe BHWMaHHWE yIenseTCs PEMICHWIO PAacYE€THBIX M KauyeCTBEHHBIX
3amad. [Ipu 3TOM mis pacd€THRIX 3a/1ad MPHOPUTETOM SIBIISFOTCS 3a7a4d C SIBHO
3aJlaHHON (PU3MUECKON MOJAEIBIO, TO3BOJISIOIINE TPUMEHATh U3yUYCHHBIC 3aKOHbBI U



3aKOHOMEPHOCTH KaK W3 OJHOIO paszjelia Kypca, TaK U HUHTErpUpys 3HAHMS U3
pa3HbIX pa3zenoB. /(s KauyecTBEHHBIX 3a/1ay IPUOPUTETOM SIBIIAIOTCS 3aJaHUS Ha
O0OBsSICHEHHE TPOTCKaHUS (U3MUECKHX SIBICHUHW W TIPOIECCOB B OKpYKaromeh
KU3HU, TpeOyromue BblOOpa (U3MUECKOW MOJAENU MJis CUTyalUd HpPAKTHKO-
OpPUEHTUPOBAHHOTO XapakTepa.
B coorBerctBum ¢ TpeboBanusmu PDPI'OC COO k MarepualibHO-
TEXHUYECKOMY OO0ECIEeUeHHI0 Y4eOHOro rmpolecca 0a30BBIM ypOBEHb Kypca
bU3UKHM Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHUs JOJDKEH U3y4aThCs B YCIOBUSIX
NPEeIMETHOTO KaOWHeTa (PU3MKH WM B YCJIOBHSIX WHTETPUPOBAHHOTO KaOWHETa
IPEAMETOB €CTECTBEHHO-HAy4YHOTO IUKIa. B kaOuHere (U3UKU JOTKHO OBITh
HEeoOXxoauMoe JiabopaTopHOe OO0OpYJOBAaHME ISl BBIMOJHEHUS YKa3aHHBIX B
nporpaMme 1o (PU3MKe YUYCHUUYECKHUX MPAKTHYECKUX PabO0T U JEMOHCTPAIIMOHHOES
o0opyoBaHUE.
JlemoHCcTpanmoHHoe oOopyAoBaHue (OPMHUPYETCS B COOTBETCTBUHM C
NPUHIIMIIOM MHWHUMAJIBHOW JIOCTATOYHOCTH M  00ECIIEUYMBACT IOCTAHOBKY
NEPEUNCICHHBIX B TIIporpaMMme IO (U3HKE KIOYEBBIX JEMOHCTPAIMA IS
UCCIICIOBAHUS  HW3y4YaeMbIX SIBJICHUH H  TPOIECCOB, OMIIMPUYCCKUX |
(GyHIaMEHTAJIbHBIX 3aKOHOB, HX TEXHHYECKUX MPUMEHEHUH.
JlaGopatopHoe o0OOpyaOBaHUE [JIi YYCHUYECKUX MPAKTUYECKUX padoT
dopmMupyeTcst B BUE TEMaTHYECKUX KOMIUIEKTOB M OOECIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX OOydYamoImMXcsi. TeMaTHYecKue KOMIUIEKTHI
nabopaTopHOro O00OPYIOBaHUSL JOJDKHBI OBITh TOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W IM(POBBIX MPUOOPOB, a TaKKe KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJE ITU(POBBIX JabopaTopuil.
OCHOBHBIMH LIEJIIMU U3YUeHUs GU3UKH B 0011IeM 00pa30BaHUU SBIISIFOTCS
e (opmupoBaHHe uWHTEpeca M CTPEMIJICHHSI OOYYaIOIUXCS K HAyYHOMY
U3YYCHHUIO TPUPOJBI, PAa3BUTUE WX HHTEJUICKTYaJbHBIX M TBOPYECKHUX
CIIOCOOHOCTEIA;

e pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJIe TTO3HAHUS B (HOPMHUPOBAHUE
MCCJIEIOBATEIHCKOTO OTHOIIEHHUS K OKPY KAIOITUM SIBIICHUSIM;

e (opmMupoBaHHEe HAYYHOTO MHPOBO33PEHHSI KaK pe3ysibTara H3y4YCHUS
OCHOB CTPOCHHsI MaTepuu U QyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

o (opmupoBaHne yMeHUN OOBSICHATH SBICHUS C HCIOJIB30BAHHEM

dbu3HUeCKNX 3HAHUM U HAYIHBIX JIOKA3aTEIbCTB;

e (opmupoBaHHe MpeACTaBICHUN O poiu (DU3UKU ISl PA3BUTHS JIPYTUX

€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHH.

JlocTmkenue HTUX 1enel obecrmeunBaeTcs pelieHueM CIIeIYIoNUX 3a7ad B
MpoIecce U3yueHus Kypca (PM3UKM Ha YPOBHE CpPEIHETO 00IIero 00pa3oBaHMUs:



e TMpUOOpETEHUE CUCTEMBl  3HAHUU 00 o01ux buznIecKux
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPUSIX, BKJTIOYAst MEXaHUKY,
MOJIEKYJIIPHYIO (PU3UKY, D3JIEKTPOJMHAMUKY, KBAaHTOBYIO (U3UKY H
AIIEMEHTBI aCTPOPU3UKH;

e (dopMHpOBaHHWE YMEHUH TMPUMEHITh TEOPETHYECKHE 3HAHUS IS
OOBsiICHEeHHsI (PU3MYECKHX SIBICHUH B TPUPOAE H IS TPUHATHUS
IIPAKTUYECKUX PEUICHUN B IIOBCEHEBHOM KU3HU,

e OCBOGHHE CIOCOOOB pEIICHHS pPAa3NMUYHBIX 3a7ad C SBHO 3aJaHHON
¢usznueckol Monenbio, 3ajay, MOAPa3yMEBAIOLUIUX CaMOCTOSITEIbHOE
co3anue (U3MYECKON MOJCIH, aICKBAaTHON YCIOBUAM 3a/1a4H;

e TIOHMMaHWEe (PU3NYECKUX OCHOB W MPHHIIUIOB JEHCTBUS TEXHHUYECKHX
YCTPOWCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIHMSHHS Ha OKPY KAIOILY IO
cpeny;

e OBIIQJICHHE METOJaMHU CaMOCTOSITEIIPHOTO TUIAHUPOBAHUS M TIPOBEICHHUS
(PU3NYIECKUX IKCIEPUMEHTOB, aHaIN3a M WHTEpPIpEeTalud WHPOpMAIUH,
OTIpEICTICHUS JIOCTOBEPHOCTH MOIYUYEHHOTO Pe3yIbTaTa;

e CO3/IaHHE YCIIOBUH JJIsi Pa3BUTH YMEHHUH MPOEKTHO-HCCIIEI0BATEIHCKOM,
TBOPYECKOW JIEATEIHOCTH.

Ha wmsyuenne ¢usuku (0a30BbIi YpOBEHB) Ha ypPOBHE CPEIHETO OOIIEro

obpaszoBanus B 11 kimacce — 102 gaca (3 gaca B Heem0).

[Ipennaraemsplii B mporpamme 1o (¢U3MKE TMepeyeHb JaOOpaTOPHBIX M
NPAKTHYECKUX paboT SBISETCA PEKOMEHIOBAHHBIM, YUYWTEIb JI€TAaeT BBHIOOD
NPOBEJICHUs JIa0OpAaTOPHBIX PAOOT W ONBITOB C YYETOM WHIUBUIYAJIbHBIX
0COOCHHOCTEH 00yYJarOIIUXCS.



COAEPXAHUE OBYUYEHUSA

11 KVIACC

Pasznen 4. JiaekrpoauHaMHuKa

Tema 3. Macnummnoe none. I1eKmpomMacHUmMHAA UHOYKUUA

IlocTosiHHBIE ~ MarHuThl.  B3aumoaencTBHE  MOCTOSHHBIX ~ MAarHMTOB.
MarautHoe mone. Bexkrop MaruutHOM uHAayKuuu. Ilpunuun cynepno3unuu
MAarHUTHBIX MOJeW. JIMHMM MarHuTHOM MHAYKUMU. KapTuHa JTUHHI MarHUTHOU
WHJIYKIUH TOJI MOCTOSTHHBIX MAarHUTOB.

MarauTtHoe TI0J€ TPOBOJHHUKA C TOKOM. KapTuHa JHMHMN WHIYKUUH
MArHUTHOTO MOJISI JJIMHHOTO MPSMOTO MPOBOJAHUKA U 3aMKHYTOTO KOJIBIEBOTO
MPOBOJHUKA, KATYIIKU ¢ TOKOM. OnbIT OpcTena. Bzanmoneiicterue npoBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHHUE.

Cuna Jlopenua, e€ MOy/Ib U HaNpaBlieHUE. [[BUKEHNUE 3apsiKEHHOW YaCTHUIIbI
B OJJHOPOJHOM MarHuTHOM mosie. Pabota cuiibl Jlopenia.

SlBneHne BIIEKTPOMAarHUTHOM HWHAYKIUU. [lOoTOK BekTOpa MarHUTHOWU
WHIYKIUUA. OJEKTPOABMIKYILAS CWJIA HWHAYKIUMUA. 3aKOH JJICKTPOMArHUTHOM
uHaykuuu dapanes.

BuxpeBoe anekTpuueckoe Tmosie. IJIEKTPOABUXKYINAs CUJIa WHIYKIUUA B
IIPOBOJIHUKE, IBUKYILIEMCS TTOCTYNATEIbHO B OAHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuiio Jlenna.

NHnykTUBHOCTh.  SIBJE€HHME CaMOMHAYKIMU. OJCKTPOABWKYILAS  CHJA
CaMOWHIYKIIHH.

DHEPrusi MAarHUTHOTO MOJIS KaTYIIKX C TOKOM.

DJIEKTPOMarHUuTHOE TOJIE.

TexHuYecKne yCTPOWCTBA W NPAKTUYECKOE MPUMEHEHHE: TMOCTOSHHBIC
MArHUTHl, BJCKTPOMATHUTHI, BJCKTPOJABUIATENIb, YCKOPUTEIU BJIEMEHTAPHBIX
YaCTUIl, HHAYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHUE JICKTPOHHOT'O MyYKa MAarHUTHBIM TIOJIEM.

JIvHUY UHOYKIUK MarHUTHOTO TOJIS.

B3aumopeiicTBre 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

JevictBre cuibl JIopeHIa Ha HOHBI AJIEKTPOJINTA.

SIBneHue 31EKTPOMArHUTHON UHAYKIIUH.

[TpaBuno Jlenua.



3aBUCHMOCTD JJIEKTPOJABMKYIIEH CHJIBI MHAYKLIUUA OT CKOPOCTH U3MEHEHUS
MAarHATHOI'O MOTOKA.

SIBneHne caMOMHIYKIIUY.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

N3ydeHre MarHuTHOTO MOJISI KATYIIKH C TOKOM.

NccnenoBanne 1ecTBUS MOCTOSHHOIO MarHUTa Ha PaMKy ¢ TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMATHUTHON UHAYKIUU.

Paspnen S. KosieOanust 1 BOJIHBI

Tema 1. Mexanuueckue u I1eKmpoMazZHUMHbLE KOJ1OAHUA

Konebarenbnass  cuctema.  CBOOOJHBIE  MEXaHHWYECKHE  KojeOaHMUs.
I"apmonnyeckue konebanus. [lepuon, vacrora, ammiutyna u ¢asza KojgeOaHUU.
IIpyXvHHBIN MasATHUK. MareMaTU4eCKU MasTHUK. YpPaBHEHHE TapMOHMYECKHUX
kosneOanuit. [IpeBpaliienue SHepruy Mpu TapMOHUYECKUX KOJIeOaHUSX.

Konebarenpubiit  koHTYp. CBOOOJHBIC JJICKTPOMArHUTHBIE KOJICOAHUS B
UeaTbHOM KOJeOaTeIbHOM KOHTYpe. AHAJIOTHS MEXIY MEXaHUYEeCKUMU H
ANEKTPOMAarHuTHeIMU KoJjieObanusimu. @Dopmyna Tomcona. 3akoH coxpaHEeHUS
SHEPTUU B UJ€ATHHOM KOJIeOaTeIbHOM KOHTYDE.

[IpencraBiienne o 3aryxaronux KojieOaHUAX. BbIHYX/I€eHHbIE MEXaHUYECKHUE
koneOanus. Pezonanc. BeiHy X 1eHHBIE AJIEKTPOMAarHUTHBIE KOJIeOaHUsI.

ITepemennbii  TOk. CHUHYCOMIAIbHBIA TMEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOIO0 TOKa. AMIUINTYJHOE M JIEMCTBYIOLIEE 3HAYEHHE CHJIBI TOKa H
HaIPSKEHUS.

Tpanchopmarop. [IpousBoacTBo, mepeaadya u MOTPEOJICHUE DICKTPUICCKON
SHEPIruM. JKOJOTMYECKUE PUCKU MPHU MPOU3BOJCTBE 3JIEKTpo3Hepruu. Kynbrypa
UCIIOJIb30BAHUS AJIIEKTPOIHEPTUH B TOBCEIHEBHOM KU3HH.

TexHuYecKkne yCTpOWCTBA U MPAKTHUYECKOE NPUMEHEHHUE: BJIECKTPUYECKUU
3BOHOK, T€HEPATOP NEPEMEHHOT0O TOKA, TUHUHU dJIEKTpoNepeaay.

Jlemoncmpayuu

HccnenoBanne mnapaMeTpoB KoieOaTenbHON CHUCTEMBI (MIPY>KUHHBINA WM
MaTeMaTU4YE€CKU MasiTHUK).

Habmronenne 3aTyxaronux KojaeoaHui.

HccnenoBanne cBOWCTB BHIHYKJICHHBIX KOJICOAHUN.

Habmronenne pe3onanca.

CBOOOIHBIE AIIEKTPOMArHUTHBIC KOJICOAHMSI.

OcuusnorpaMmbl (3aBUCUMOCTH CUJIBI TOKA M HANPSKEHUSI OT BPEMEHU) st
AIEKTPOMArHUTHBIX KOJeOaHUH.

Pe3oHanc mnpu 1mOCHENOBATENIBPHOM COEAWHEHUM PE3UCTOpA, KATYIIKH
WHIYKTUBHOCTH U KOHJAEHCATOPA.

Mojenb JIMHUU 3IEKTPOIIEpeaadu.



Yuenuueckuii skcnepumenm, nabopamopmsie pabomeol

NccnenoBanue 3aBUCMMOCTH TIEPUOJIA MaJbIX KOJ€OaHUM rpy3a Ha HUTU OT
JUTMHBI HUTH U MAacChl Tpy3a.

HccnenoBanne NEpPEMEHHOTO TOKAa B LENM W3 IOCIEIOBATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMaAZHUMHbLE 60IHbL

Mexanuyeckue BOJIHBI, yCHOBHUsS pacnpocTpaHenus. Ilepuon. CxopocThb
pacnpocTpaHeHus W JjuHa BOJHBL. [lomepeyHble W MPOJONBHBIE BOJIHBI.
Nutepdepenus u qudpakius MEXaHUUYECKUX BOJTH.

3Byk. CkopocTb 3ByKa. [ pomKkocTh 3ByKa. Beicota Tona. TeMOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUSI U3JTYYEHHS SJIEKTPOMATrHUTHBIX BOJIH.
B3aumnas opuentanus BexkropoB E, B, V B anexkTpomarautHo#t BosiHe. CBOMCTBA
AJIEKTPOMArHUTHBIX BOJIH: OTPaKCHHE, MPETOMIICHUE, MoJsapu3aius, Audpakius,
unTepdepennns. CKOpoCTh IJIEKTPOMArHUTHBIX BOJIH.

[IIkxana 37eKTpPOMarHUTHBIX BOJIH. [[puMeHEHHE SJEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIUIIBI paIUOCBS3U U TENEBUACHU. Paanonokanus.

DNEKTPOMArHUTHOE 3arpsI3HEHUE OKPYIKAIOLIEH CPEbI.

TexHuyeckne yCTpOWCTBA M NPAKTUYECKOE MPUMEHEHHUE: MY3bIKaJIbHbIC
UHCTPYMEHTHI, YJIbTPa3BYKOBasl JMArHOCTMKAa B TEXHHKE W MEIULIMHE, pajap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenaedoH, CBY-neyn.

Jlemoncmpayuu

OO6pazoBaHue U paclpocTpaHEHUE MONEPEYHBIX U MPOIOJIbHBIX BOJIH.

Konebmromeecs Teo Kak HCTOYHUK 3BYKA.

Hab6nronenune orpakeHust ¥ MPeIoMIICHUS MEXaHUYECKUX BOJIH.

Habmronenune nuatepdepeHinu u 1uppakiiuy MEXaHUISCKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGnrogenue cBsSI3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIATYAOU H
4acTOTOM KoJIeOaHUH.

UccnenoBanue CBOWCTB DIEKTPOMATHUTHBIX BOJIH: OTpa)KeHUE,
IpeIOMIICHHE, MOJsIpu3aius, udpakius, HHTEPPEPECHITHS.

Tema 3. Onmuxka

I'eomerpuueckass onrtuka. lIpsMonrHENHOE pacrpoOCTpaHEHUE CBETA B
ogHopoaHoU cpene. JIyd cBera. ToyeuHbld HCTOYHHUK CBETA.

OtpaxeHue cBera. 3aKOHbBI OTpakeHHUs! cBeTa. [locTpoeHne m3o0pa)keHuil B
IJIOCKOM 3€pKaJie.

[Ipenomiienue cBeTa. 3aKOHBI IPEJIOMIICHUS CBeTa. AOCOIOTHBIN MOKA3aTENb
npenomiieHus. I[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHblii yroa mNOJHOTO
BHYTPEHHEr0 OTPaKEHUS.



Hucnepcust ceeta. CinoxHbIi cocTaB Oenoro ceera. L{Ber.

ColOuparomue u pacceuBaroiue JuH3bL. ToHkas nuH3a. DoOKycHOe
paccTosiHME W ONTHYecKas cujaa TOHKOM JuH3bl. IlocTpoeHue wn3o0pakeHuil B
coOuparomux U paccenBarouux auH3ax. Gopmyna TOHKOW JHH3BL. YBEIUYEHHE,
JlaBaeMoe€ JINH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKOU ONITUKH.

BonnoBass ontuka. WnaTepdepenuuss cBera. KorepeHTHbIE HCTOUYHHKHU.
VYcnoBus HaOmoOIEHUS MAaKCUMyMOB U MHHUMYMOB B HHTEp(EpEHIIMOHHOMN
KapTHUHE OT ABYX CUH(A3HBIX KOTEPEHTHBIX HCTOYHUKOB.

HNudpakus cBera. JudpakuuonHas pemérka. YcaoBue HaOIOACHUS
[JIaBHBIX ~MAakKCMMyMOB TIpM  MaJA€HUM MOHOXPOMAaTHYECKOrO CBETa Ha
TU(PaKIMOHHYIO PEIIETKY .

[Tomapusanus ceera.

TexHuueckue yCTpONCTBA M TMPAKTUYECKOE MPUMEHEHUE: OYKH, JIyla,
dboToanmapar, NPOCKIIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJOKOHHAS
onTHKa, Tu(paKImoHHas peméTka, IoJIpOuI.

Llemoncmpayuu

[IpsmonriHEHOE pacIpOCTPaHEHHUE, OTPAKEHHUE U TPEIOMIICHHUE CBETA.
OnTuueckue mprulOopsbI.

[TonHOEe BHYyTpeHHEE OoTpakeHue. Moienb CBETOBOAA.

HccnenoBanue cBOWCTB M300pakKeHU B JIMH3AX.

Mojaenn MUKpPOCKOTIA, TEJIECKOIA.

Habnronenune natepdepeHnm cBera.

Habmronenne nudpaknum cBera.

Habmronenue nucnepcuu cBera.

[Tonydyenue ciekTpa ¢ TOMOLIBIO IIPU3MBI.

[TonyueHnue criekTpa ¢ MOMOIIBI0 TUPPAKITMOHHON PEIIETKH.

Ha6nronenue nonsipuzanuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3Mmepenue nokasarens NpeoMIICHUS CTEKJIA.

HccnenoBanne cBOWCTB H300paKEHUH B JTMH3AX.

Habmronenue qucnepcuu cBera.

Pa3zgen 6. OcHOBBI ClIeMAJIBHON TEOPUU OTHOCUTEIbHOCTH
['paHuibl  NPUMEHUMOCTH  KJACCUYECKOM  MEXAHUKH. [Toctynatel
CIICLIMAJIbHOW TEOPHUH OTHOCHUTENBHOCTH: HWHBAPUAHTHOCTH MOJYJSI CKOPOCTH
CBETa B BaKyyMe, IPUHIIUI OTHOCUTEIIbHOCTH DUHILITEHHA.
OTHOCHUTENBPHOCTh OJJTHOBPEMEHHOCTH. 3aMEJJICHHE BPEMEHHU U COKPAIECHUE
JUTAHBL.
DHEPrusi 1 UMIYJIbC PEISITUBUCTCKON YaCTULBI.



CBs13b MaccChl C JHEPrUel U UMITYJILCOM PEIIITUBUCTCKOW YaCTHLIBI. DHEPIrus
ITOKOS.

Paszpnen 7. KBanroBas ¢pusuka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®otonbl. Dopmyna [lnanka cBs3u s3HEpPruu (PoToOHA ¢ €r0 YACTOTOU. DHEprus
U UMIyJIbC (DOTOHA.

OtkpeiTue u uccienaoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3aKOHBI
dororddexra. YpaBuenue OitHmreriHa ana dotodddexra. «KpacHas rpaHuna»
dboTorddexra.

JlaBnenme cBera. OnbiTel 1. H. JIeOenena.

XHUMHUYECKOE JEMCTBUE CBETA.

TexHudyeckue yCTpOWCTBA U MPAKTUYECKOE MPUMEHEHHE: (POTORIEMEHT,
doTonaTuuk, comHeyHas 6arapes, CBETOANO/I.

Llemoncmpayuu

®dotor(deKT Ha YCTAaHOBKE C IIMHKOBOM TJIACTUHOM.

Uccnenosanue 3akoHOB BHeHIHET0 poTtodddexTa.

CBeToaunon.

Conneunas Oartapesi.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHHIO o -4acTHIIL.
[Inanerapnas mopaens artoma. [loctymarel bopa. M3nmydyeHue H TOTrJIOIIEHUE
(GOTOHOB TpU Mepexojie aToMa C OJHOTO YPOBHS SHEpPruM Ha Jpyroi. Bumisl
crekTpoB. CIEKTp ypOBHEW SHEPIUU aTOMa BOJOPO/IA.

Bomnnossie cBoiicTBa yactull. Bomusl ne bpoiist. KopnyckynsipHO-BOITHOBOM
Ty aJIA3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyUYCHHE.

TexHuYecKkne yCTpOMCTBA M TMPAKTHYECKOE IPUMEHEHHE: CHEKTPaJbHBIN
aHanu3 (CIEKTPOCKOMN), JIa3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Monens onsita Pesepdopaa.

Onpenenenue JIMHBI BOJIHBI J1a3epa.

HaGnronenune muHEHYATHIX CIIEKTPOB U3ITyUCHHS.

Jlazep.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

Ha6nronenune muHeHYaToro CeKTpa.

Tema 3. Amomnoe a0po

DKCIIEPUMEHTBI, JOKa3bIBAIOUIME CIOKHOCTh CTpOeHUs sapa. OTKpbITHE
panuoaktuBHOCTH.  OmbiTel  Pesepdopaa 1o ompedesneHU0  cocTaBa



paanoakTuBHOro u3nydenus. CBolictBa anbda-, Oera-, ramma-u3ayyeHUs.
Bimsinue paanoakTHBHOCTH HA KUBBIE OPTaHU3MBI.

OtkpeiTHE TpoTOHAa M HeuTpoHa. Hykionnas moxens sapa ['eitzenGepra—
NBanenko. 3apsan aapa. MaccoBoe unciio aapa. M3oromsl.

Anbda-pacnan. DIEKTpOHHBIA M TMO3UTPOHHBIM Oera-pacman. I'amma-
U3JIydeHue. 3aKOH PaAuOaKTUBHOTO pacnaa.

DHeprust CBsI3M HYKJIOHOB B siipe. S nepHbie cuiibl. JledexT maccsl snapa.

SnepHble peakuuu. Jlenenue u CUHTE3 A1€p.

Anepnswiii peaktop. Tepmosinepusiii cunTe3. [IpobiieMbl W TEPCHIEKTUBHI
AIEPHON SHEPIETUKUA. DKOJIOTHUECKUE ACIIEKThI SIAEPHON SJHEPTrEeTUKH.

DOneMeHTapHble yacThlbl. OTKpBITHE TO3UTPOHA.

Mertonbl HAaOJIIOIEHHS U PETUCTPALIUU AIEMEHTAPHBIX YaCTHII.

dyHaMeHTadbHble B3auMoAeicTBusA. EAMHCTBO (pr3nyeckoil KapTUHBI MUpa.

TexHuyeckne yCTpoHCTBa M MPAKTUYECKOE MPUMEHEHHE: JO3UMETpP, Kamepa
Bunbcona, siaepHslif peakTop, aroMHas 6oMoa.

Llemoncmpayuu

CuY€TunK MOHU3UPYIOIIUX YACTHLI.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusiM).

Pa3znen 8. DiieMeHTbI ACTPOHOMMHU U ACTPOPUZUKH

Dtansl pa3BUTHUS acTpoHOMUU. [IpuKkiiagHOe U MUPOBO33PEHUECKOE 3HAUCHUE
ACTPOHOMUH.

Bun 3Bé3gHoro HeGa. Co3Be3gusi, sSpKue 3BE3NBI, IUIAHETHI, UX BHJIMMOE
JIBHDKEHUE.

CosniHeuHas cucTeMa.

Connne. ComHeuHast akTUBHOCTb. McTounuk sHepruu CosiHIITA M 3BE3.
3BE31bI, X OCHOBHBIE XapPAKTEPUCTUKHU. JluarpaMma «CHEKTpaJbHBIM KJacc —
CBETUMOCTb». 3BE3/bl TJIABHOM IMOCIEAOBATEIBHOCTU. 3aBHUCUMOCTh «Macca —
CBETUMOCTb» I 3BE3]l TJIABHOW MOCIEN0BATEIbHOCTH. BHYTpEeHHEE CTpOEHHE
3B€311. COBpeMEHHBIE MPEACTABICHUS O MPOUCXOXKACHUN U 3Bomtounn CoiHLa U
3BE3/. DTambl )KU3HU 3BE3I.

Mineunbiii Ilyts — Hama I'amaktuka. Ilomoxenue u aBwkeHue CoJiHIIA B
lNanaktuke. Tunel ranaktuk. Paguoranakruku u kBazapsl. UEpHBIE ABIPHI B sApax
rajakTHK.

Bcenennas. Pacmmmpenne Beenennoit. 3akon Xa66ima. Paz0eranue ramakTuk.
Teopus bonbmioro B3peiBa. PenukToBOE N3MydYeHUE.

Macurabnas ctpykrypa Beenennoil. Metaranaktuka.

Hepeménnbie nmpobsieMbl aCTPOHOMUH.

Vyenuueckue nabnooenus



HaOntonenusi HeBOOPYKEHHBIM TJIa30M C HCIMOJIB30BAaHUEM KOMITBIOTEPHBIX
MPWIOKEHUH JJI ONpEAENICHUs MOJOXKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be311s1 CEeBEPHOTO MOMYIIAPUS U SIPKUE 3BE3BL.

Habntonenus B Teneckon Jlynsl, mianet, Mieunoro IlyTu.

Oo6o0maromiee NOBTOPEHUE

Ponpr ¢u3uku u acTpOHOMHUUM B HSKOHOMHUYECKOM, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M ATUYECKOM chepax AesSTENbHOCTH YEJIOBEKa, POJIb U MECTO (PUBUKHU
U aCTPOHOMHUU B COBPEMEHHOW HAYYHOU KapTUHE MHpPA, POJb PU3NUYECKON TEOPUH
B (GOpMHUpPOBaHUM TPEACTAaBICHUNH O (U3MYECKOW KapTUHE MHUpPA, MECTO
(¢u3nueckoi KapTUHBI MHpa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAaYYHBIX
IIPEJICTABIIEHUN O IPUPOJIE.

MesxknpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6azoBoro ypoBHsa B 11 kilacce ocyuiecTBisieTcs €
y4ETOM COJEPKATEIbHBIX MEXIPEIMETHBIX CBSA3€H C KypcaMH MaTEMaTHKW,
OMOJ0TUH, XUMHH, Teorpaduu U TEXHOJIOTHH.

Meosicnpeomemnvle nonsamus, CBSI3aHHBIE C M3YyYEHHWEM METOJIOB HAY4YHOTO
NO3HAHUS: SBJICHUE, HAay4dHbId (akT, rumnoresza, (u3MyUeckas BeIUYUHA, 3aKOH,
Teopusl, HaOII0AeHUE, SKCIEPUMEHT, MOJICIIUPOBAHUE, MOJIETh, U3MEPEHUE.

Mamemamuka: pelieHUEe CUCTEMbl YPAaBHEHUW, TPUTOHOMETPUUYECKUE
(GYHKIIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXIECTBO, BEKTOPBl U HMX IIPOEKIMHA HA OCU KOOPAMHAT, CJIOKEHUE BEKTOPOB,
NIPOU3BOJIHBIE AJIEMEHTApHBIX (YHKIMM, TpHU3HAKU MOA00MS TPEYroJbHUKOB,
oTpeJieNIeHHE TUIOIIAIN TIIOCKUX (Puryp u oobéma ted.

buonozus: »nexkTpuyeckue SBICHUS B JKUBOM MPHUpPOAE, KoJjeOaTelbHbIe
JIBUKCHUS B )KMBOUW MPUPOJIE, ONTUYECKUE SBJICHUS B KMBOW NMPHUPOJIE, ACUCTBHE
pagHanuy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTPOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasl CTPYKTypa TBEPABIX
TEJN, MEXaHU3Mbl O0Opa30BaHMS KPUCTAUIMYECKONW pEIIETKH, CIEKTPaIbHBIH
aHaJIn3.

leocpaghus:  marHUTHBIE TIONMIOCA 3€MJIM, 3aJ€KH MAarHUTHBIX PV,
(doTrochbEéMKa 3eMHON MOBEPXHOCTH, NMPEACKA3aHNE 3eMIIETPSCEHUII.

Texnonocua: NUHWUU DIEKTPOIIEpENAd, TEHEPATOpP IMEPEMEHHOr0 TOKa,
3JIEKTPOJBUTaTENb, WHIYKUHWOHHAS II€Yb, pajap, PaauoONpUEMHUK, TEJIEBU30D,
anteHHa, teinedon, CBY-meuyb, MpPOEKIIMOHHBIM ammapaTt, BOJOKOHHAas OINTHKA,
COJIHEUHas OaTapes.



IINTAHUPYEMBIE PE3YJIbBTATbBI OCBOEHHUSA ITPOI'PAMMBLI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpeamera «®Pu3nWka» Ha YPOBHE CpeIHEro oOIIeTro
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECHEUYHUTHh JTOCTUIKEHUE CIETYIOUIUX
JMYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB.

JINYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIEC PE3YyIbTATHI OCBOCHUSI yUeOHOTo npeaMera « Ou3nKay JOJIKHBI
OTpakaThb TOTOBHOCTh M CIIOCOOHOCTh OOYYalOUIUXCS PYKOBOJCTBOBATKCS
chopMUpPOBAaHHOW BHYTPEHHEHW TMO3UIMEH JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMM, TIO3UTHUBHBIX BHYTPEHHHX  yOEXICHUH, COOTBETCTBYIOUIUX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCUUCKOTO OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
ONbITa M OMbITA JIEITEIBHOCTH B MPOIIECCE pealv3allii OCHOBHBIX HaIpaBJICHUM
BOCIUTATEILHOM EATEIBHOCTH, B TOM YKCJIE B YaCTH:

1) rpa’sKaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTD IPAXKAAHCKOM MO3UIIMM 00YUaIOIIEeTOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMCKOTO OOIIECTBA;

OPUHITHE  TPAJAMIMOHHBIX  OOIIEYEIIOBEYECKUX TyMAaHUCTHYECKUX U
JEMOKPAaTUYECKUX EHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBbHOCTh B MHTEPECAX TIPakIaHCKOIO
o01I1ecTBa, y4acTBOBATh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3allNy;

YMEHHE B3aUMOJIECTBOBATh C COLUAIBHBIMU UHCTUTYTAMU B COOTBETCTBUU C
uX QYHKIMSIMU U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAapHOM U BOJIOHTEPCKOM AEATEIBbHOCTH;

2) NATPUOTHYECKOTO BOCTIUTAHUS

c(hopMHUPOBAaHHOCTH POCCUUCKOM IrPa)1aHCKOMN UJICHTUYHOCTH,
NaTPUOTU3MA;

LIECHHOCTHOE OTHOILIEHUE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTHXEHHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT0 BOCTIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TMOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OPHUEHTHPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
NEATENBHOCTHA YUYEHOTO;

OCO3HaHHE JINYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3¢TeTHYeCKOr0 BOCTIUTAHUSI:

3CTETUYECKOE OTHOIIEHWE K MUPY, BKIIFOYasl 3CTETUKY HAYYHOIO TBOPUYECTBA,
MpUCYIIETO (PU3NUYECKON HAYKE;



5) TpyA0BOT0 BOCIIUTAHUSI:

MHTEPEC K pa3IMYHbIM cepaMm MNpoPecCUOHATbHOU EATEIbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3MKOM U TEXHUKOH, YMEHHE COBEPIIATh OCO3HAHHBII BHIOOD
Oynyuieit mpodeccun 1 peanru30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa30BaHUIO U caMOOOpa30BaHUIO B 00JACTH
(bU3UKHM HA POTSHKEHUH BCEH KU3ZHU;

6) 3K0JI0rHYeCKOr0 BOCIIUTAHUS:

c(OpPMHPOBAHHOCTh 3KOJOTUYECKOM KYyJIbTYPhl, OCO3HAHHE TJI0OAIBHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYIIECTBIEHUE JEUCTBUM B OKPYKAIOIIEN CPEZIE HA OCHOBE
3HAHMS 1IeJIeld YCTOWYMBOTO Pa3BUTHS YEJI0OBEUECTBA;

pacHIMpeHre OMbITa JEATEeIbHOCTH HKOJOIMYECKOW HampaBICHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HaHUH Mo (PU3UKeE;

7) HIEeHHOCTH HAYYHOT0 MO3HAHMSI:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NUECKON HAYKH;

OCO3HAHHME IEHHOCTH HAy4YHOW JESITeIbHOCTH, TOTOBHOCTH B IpoIlecce
U3ydeHHs  (U3MKH  OCYHIECTBISATH  NPOEKTHYIO U HCCJEI0BATEIbCKYIO
NEeATENbHOCTh UHIUBUAYAJIBHO U B TPYIIIE.

METANIPEAMETHBIE PE3YJIBTATBI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE IeiicTBHSA
ba3oBble Jornueckue AeMcTBUA:
CaMOCTOSITETFHO ~ (DOPMYJIMPOBATh W aKTyalH3UpOBaTh  MpoOJeMmy,
paccMaTrpuBaTh €€ BCECTOPOHHE,
OTIPE/ICTIATh IETH JEATSIBHOCTH, 3aJaBaTh IapaMeTpbl W KPUTCPUU HX
TOCTH)KCHUS;
BBISIBJISITh  3aKOHOMEPHOCTH MW TMPOTHBOPEYHS B  paccMaTpPUBAEMBIX
(bU3HUECKHUX SBICHUSX;
pa3pabaThiBaTh IUTAH PEIICHUS TPOOJIEMBI C y4E€TOM aHaln3a UMEIOIUXCS
MaTePHAIbHBIX U HEMAaTePUATBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B JIEATEILHOCTH, OIIEHUBATh COOTBETCTBUE PE3YJIHTATOB
IEJISIM, OLICHUBATh PUCKH TTOCICICTBHUI NESITEIbHOCTH;
KOOPJMHUPOBATh M  BBIMOJMHATH pabOTy B  YCIOBHSIX  PEaTbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;
pa3BHBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.
Ba3oBble ucciienoBare/ibCKue AeiCTBUA:
BJIQ/ICTh HAYYHOH TEPMHUHOJIOTHEH, KIIOUEBHIMA TOHSITHSIMH M METOJIAMH
bu3nYeCcCKON HAYKH;



BJIJIETh HaBBIKAMH Y4E€OHO-MCCIIEIOBATENILCKON M MPOCKTHON JEITeIbHOCTH
B 00s1acTU (DU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEIBHOMY TOUCKY
METOJIOB peIICHHs 3a1ad (U3NYECKOTO COJCp)KAHUS, MPUMEHEHHUIO Pa3IHMYHBIX
METO/IOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIHHOCTH II0 TMOJYyYEHUIO HOBOTO 3HAHHS, €ro
MHTEPIpPETAllMU, NPEeoOpa3OBaHUI0O M TPUMEHEHHIO B Pa3IUYHBIX Y4YEOHBIX
CUTYallUsIX, B TOM YHCJIE IPU CO3/IaHUU YYE€OHBIX MPOEKTOB B 00JAaCTH (PU3HKHU;

BBISIBIIATH IPUUMHHO-CIICACTBEHHBIE CBSI3M W aKTyallU3UpOBaTh 3ajady,
BBIJIBUTaTh THIIOTE3y €€ pEIICHHs, HAaXOIWUTh apTyMEHTBI NJs JIOKa3aTeIbCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh MapaMeTPbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TMOJYYCHHBIE B XOJE pCEHIeHHWs 3a7add pe3yJbTaThl,
KPUTHYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIOBHSIX;

CTaBUTh M (OPMYJIUPOBATH COOCTBEHHBIC 3aJadydl B 00pa30BaTEIBHOM
JESTEILHOCTH, B TOM YHCJIC IPU U3yYeHUU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHsIM, OIICHUBATh MPHUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCHTH 3HAHUS 1O (U3UKE B MPAKTHYECKYI 00JacTh
KHU3HEACSITETLHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTel;

BBIJIBUraTh HOBBIE UJIEH, NpeJiaraTb OPUrHHAIBHBIE TOXO0/bl U PELLICHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, 1OIYCKAIOINE albTEPHATUBHbBIC PELICHMUS.

PabGora ¢ undgopmanmeii:

BJIQJIETh HABBIKAMU MOJy4YEHUS MHPOpMAIUKU (PU3MUECKOTO COAEp)KAaHUS U3
UCTOYHHMKOB pa3HbIX THUIIOB, CAaMOCTOSTEIbHO OCYIIECTBISATh IIOWCK, aHaJM3,
CUCTEMAaTU3alMI0 M UHTEpIpeTalni0o MHPOPMalUU pa3IMYHBIX BHUIOB U (opm
IpEeCTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCMOJb30BaTh  CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTUN B PEIICHUH KOTHUTHUBHBIX, KOMMYHHKAaTHUBHBIX U OPraHU3AlIMOHHBIX
3aja4 ¢ COOMIOICHHEM TpeOOBaHUN OSPrOHOMHMKH, TEXHUKH O€30IacHOCTH,
TUTHUEHBI, pPECcypcocOEepeXeHHs, IMpPaBOBBIX U  ITHYECKUX HOPM, HOPM
UH(GOPMAIIMOHHON 0€30TaCHOCTH;

CO3/1aBaTh TEKCThl (U3UYECKOTO COACpXKaHHUS B Pa3IMYHBIX (opmaTax C
yu€TOM Ha3Ha4YeHHUs1 UH()OPMALIUU U 1IeJIeBOI ayIMTOPUH, BEIOHpasi ONTUMAJIbHYIO
(dopmy mpencTaBiIeHHs U BU3YyaTH3aIUH.

KoMMyHHKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHUSA:
OCYILECTBJISITh  OOILIIEHHE Ha Yypokax (HU3MKM U BO BHE-YPOUHOMU
NEATEIbHOCTH;



pacno3HaBaTh MPEANOCBUIKM  KOH(QJIMKTHBIX CUTyallUd M CcMAr4aTh
KOH(JIUKTBIL;

Pa3BEPHYTO M JIOTUYHO M3JIAraTb CBOK TOYKY 3PEHHUS C MUCIIOJIb30BAHUEM
SI3BIKOBBIX CPE/ICTB;

IIOHUMAaTh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIAWBUAYaJIbHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJIbl COBMECTHBIX NEHUCTBUNA C YYETOM OOIIUX
UHTEPECOB U BO3MOYKHOCTEHN KaXKJOr'0 YIEHA KOJUIEKTUBA;

IIPUHUMATh  L€IM  COBMECTHOM  JACATENIbHOCTH, OpPraHU30BbIBATH U
KOOPAWHUPOBATh JEUCTBUSA 10 €€ INOCTHKEHHUIO: COCTaBJIATH IUIaH JIEUCTBUH,
pacupenensTh poid ¢ Y4ETOM MHEHUH Y4YaCTHUKOB, OOCYXJaTh pPe3yJIbTaThbl
COBMECTHOM paboThI;

OLICHUBATh KadyeCTBO CBOEr0 BKJIaJa M KaXKAOINO yYaCTHMKA KOMAaHIbI B
oO1uit pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

pejjaraTb HOBBIE IIPOEKTBI, OLICHMBATh HJEU C MO3ULMUU HOBU3HHI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIIATh IO3UTUBHOE CTPATETMYECKOE IOBEACHUE B Pa3JIMYHBIX
CUTYalIUSIX, TPOSBIIATh TBOPUECTBO U BOOOpaKEHUE, ObITH MHUIIUATUBHBIM.

PeryJsiTuBHBbIe YHHBepcaJIbHbIE YUueOHbIe AelicTBUSA
Camoopranusanus:

CaMOCTOSITEJILHO OCYUIIECTBIISITh MO3HABATENBHYIO NIEATENLHOCTh B 00JIacTU
GU3MKH W aCTPOHOMHH, BBISABISATH MPOOJEMBI, CTaBUTh U (OPMYIHPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTABJIATH IUTAH PEIICHUs PACUETHBIX M KayeCTBEHHBIX
3a/1ay, TUIaH BBIMOJTHEHUS MTPAKTUYECKON paboThl C yUETOM UMEIOLTUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPENIOYTCHU;

JIaBaTh OILICHKY HOBBIM CUTYAIUsIM;

pacIIMpATh paMKH Y4€OHOTO TTpeIMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JienaTh OCO3HAHHBIA BBIOOP, ApPryMEHTHUPOBAaTH e€ro, OpaTh Ha cebs
OTBETCTBEHHOCTH 32 PEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoO0CTBOBaTh (OPMUPOBAHUIO U TPOSIBICHUIO JSPYIUIUA B 001aCTH
(U3HUKH, TOCTOSTHHO TOBBIIATH CBOW 00Pa30BATEIHHBINA U KYIbTYPHBIN YPOBEHB.

CaMOKOHTPOJIb, SMOIMOHAJILHBII UHTEJJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYaIlMsIM, BHOCUTh KOPPEKTUBHI B NESITEIHbHOCTD,
OIICHUBATh COOTBETCTBHE PE3YJIHTATOB IEIISIM;

BJIQJICTh  HABBIKAMU  TO3HABATEIBHOW  PEQIIEKCHU  KaK  OCO3HAHUSA
COBEPINAEMbIX JICUCTBUA W MBICTUTEIBHBIX TIPOIECCOB, WX pPE3yJIbTAaTOB W
OCHOBAHUI;



WCITOJIB30BaTh MPUEMBI peIICKCUU ISl OIICHKH CUTYAIlMH, BRIOOpAa BEPHOTO
pEIICHHSI;

yMETh OIICHUBAaTh PUCKH W CBOEBPEMEHHO IPUHUMATh PEIICHUS [0 HUX
CHU)KCHHUIO;

NPUHUMATh MOTHBBI M apryMEHTBl JPYTHX TPH aHajdu3e pPe3yJbTaToOB
NeSATEITHHOCTH;

NPUHUMATH CeOsl, TOHUMasi CBOU HEJIOCTATKH M JIOCTOMHCTBA,;

NPUHUMATh MOTHUBBI M apryMEHTBl JPYTHX TPH aHajdu3e pPe3yJbTaToB
NEeSATETBHOCTH;

NpHU3HABATh CBOE MIPABO M MPABO JAPYTHX HA OIIHOKH.

B mporiecce nOCTHKEHUS JIMYHOCTHBIX PE3yJIbTATOB OCBOCHUS IMPOTPaAMMBI
no ¢u3uKe A YPOBHSA CcpeaHero oOmiero oOpa3oBaHUs Yy OOydYarOIIMXCs
COBEPIIEHCTBYETCS OMOIMOHATLHBIH WHTCIJIEKT, TIPEIITOTaratoIui
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMS, BKIIFOYAOIIIET0 CIIOCOOHOCTh TTIOHUMATh CBOE SMOIIMOHAIBHOE
COCTOSIHWE, BUJICTh HAINPABJICHUS Pa3BUTHS COOCTBCHHOW AMOIIMOHAILHOUN cephl,
OBITH YBEPEHHBIM B ce0e;

caMOpETyJIMPOBaHMS, BKIIOUYAIOIIET0 CAMOKOHTPOJIb, YMCHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBO€ TOBEIEHHUE, CIHOCOOHOCTh aJanTHPOBATHCA K
AMOIMOHATLHBIM U3MEHEHUSM U MPOSIBIATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKJIIOYAIOLIEH CTPEMIICHHE K JOCTHXKEHUIO IeNId U
ycrexy, ONTUMHU3M, WHUIMATUBHOCTh, YMEHHE JEHCTBOBaTh MCXOJSl M3 CBOUX
BO3MOXKHOCTEH;

AMIIATUH, BKIIOYAIOINIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
IPYTUX, YYUTBIBATH €ro TPH OCYLIECTBICHUU OOIICHHS, CIIOCOOHOCTh K
COUYBCTBHUIO U COTIEPEKUBAHUIO;

COILIMAJIbHBIX HABBIKOB, BKIIOUYAIOIIUX CITIOCOOHOCTh BBHICTPAUBATH OTHOIICHHUS
C APYTUMH JIFOJIbMU, 3a00TUTHCS, TIPOSBIISATH UHTEPEC U pa3periaTh KOHMIUKTHI.

INPEIAMETHBIE PE3YJIBTATHI

K konmy oOyuenuss B 11 kiacce mpeamMeTHbIe pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y OOYJAFOIINXCS YMEHUH:

JEMOHCTPUPOBATh HA MPHUMEpPAX pPOJIb U MecTo (pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4YHOW KAPTUHbI MHUpPA, B PA3BUTUU COBPEMEHHOW TEXHHUKHU U
TEXHOJOTHH, B NMPAKTUYECKOW AEATEIBHOCTH JIFOAEH, LIEJOCTHOCTh U €IUHCTBO
buznuecKor KapTUHBI MUPA;

YUUTHIBATh TpaHULBl TMPUMEHEHUS U3YUCHHbIX (PU3MUECKUX MOJEICH:
TOYEYHBIN AJEKTPUUECKHUMN 3apsl, Iy CBETA, TOUYECYHbI UCTOYHUK CBETA, sIACpPHAS



MOJIelb aTOMa, HYKJIOHHAs MOJIeJb aTOMHOTO sifjpa MpU PEIIeHUU (U3UIECKUX
3azay;

pacro3HaBaTh (Qu3MUeCcKue SIBICHUS (IIPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB JJIEKTPOJMHAMUKHN U KBAHTOBOM (DU3UKH: DIIEKTpUUECKAs MPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMUUYECKOE, MarHUTHOE JCHCTBUSI TOKA, B3aUMOJCHCTBHE
MarHuTOB, DSJEKTPOMarHUTHAs WHAYKIUSA, JEUCTBME MAarHUTHOrO TIOJs Ha
IPOBOJIHUK C TOKOM U JBIDKYUIMUCS 3apsiji, JIEKTPOMArHUTHBIC KoJieOaHUs U
BOJIHBI, NPSIMOJUHEHHOE PACIpPOCTPAHEHHE CBETA, OTPAKEHUE, MpPEIOMIICHHE,
uHTephepeHuns, audpakuus ¢ MOJSpU3AIUsS CBETa, JUCIEPCHUS CBETA,
dotoanekrpuueckuii 3pdekt (hororddekrt), cBeTOBOE NaBleHNE, BOSHUKHOBEHUE
JUHENYaToro ChekTpa aroMa BOJOpPOAA, €CTECTBEHHAass W HCKYCCTBEHHAs
PaIMOaKTUBHOCTD;

OMHUCHIBATh W3YYEHHBIE CBOMCTBA BeElIECTBA (DJIEKTPUYECKHUE, MAarHUTHBIE,
ONTUYECKUE,  DJICKTPUUYECKYID  MPOBOJUMOCTH  Pa3IUYHBIX  Cpel) W
AJICKTPOMArHUTHBIC SIBJICHUS (TIPOILIECCHI), HWCIOIB3Yys (DU3NUYECKUE BEITUYUHBI:
ANEKTPUUECKHUI 3apsll, CUJia TOKA, DJIEKTPUYECKOE HAIpPSIKEHUE, DIEKTPUUYECKOE
COMPOTHUBIICHHE, PA3HOCTh MOTEHIIMAJIOB, AJIEKTPOJABIKYIAs cuiia, paboTa Toka,
WHIYKIUST MarHUTHOTO Toyisi, cujia Awmrmepa, cwia JlopeHiia, WHIyKTUBHOCTH
KAaTyUIKH, SHEPrusl JJIEKTPUYECKOIO0 M MArHUTHOTO IOJIEH, MEepUoJ M YacToTa
KonebaHuii B KoJieOaTeNbHOM KOHTYpE, 3apsii ¥ CHUjla TOKa B Ipollecce
FapMOHUYECKUX DJIEKTPOMArHUTHBIX KoJeOaHWi, (OKYCHOE pacCTOSHHE W
ONTHUYECKas] CWUJla JIMH3bI, MPU OMHCAHUM MPABUIBLHO TPAKTOBATh (PU3MUECKHIA
CMBICIT HCIOJIb3yeMbIX BEIUYMH, HMX OO0O3HAUCHHUS U EJUHUIbI, YKa3bIBaTh
dbopMynbl, CBS3BIBAIOIIME JAaHHYIO (U3MYECKYI0 BEIMYMHY C JIPYTUMHU
BEJIMYMHAMY;

ONKUCHIBATh HW3YYECHHBIE KBAHTOBBIE SBJICHUA M TPOLECCHI, HCIOIb3YS
¢u3nueckre BEIUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJIHBI H
94acToTa CBETa, YHEPTUS U UMITYJILC (POTOHA, MIEPUOJ TOJTypaciaia, SHEPTHsl CBsI3U
aTOMHBIX SIIEP, TPU OINMCAHUU TPABUIBHO TPAKTOBATh (DUIUUECKUN CMBICH
UCIIOJIb3YEMbIX BEIIMYMH, WX OOO3HAYCHUS M EIWHUIIbI, yKa3bIBaTh (HOPMYIIBI,
CBSI3BIBAIOLINE JaHHYIO (U3UYECKYI0 BEIMYMHY C JPYTUMHU BeJIMYHMHAMH,
BBIUUCTISITH 3HAUCHHUE (PU3NIECKOIN BEITMYUHBI;

aHANMM3UPOBATHh (PU3MUYECKHUE TPOIIECCHl M SBICHUS, UCTONB3Yys (pu3mdeckue
3aKOHBI U MPUHLUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATEIbHOTO U MapaljIebHOTO
COCMHEHUS MNPOBOJHUKOB, 3aKOH J[koyns—JleHna, 3akOH BIEKTPOMArHUTHOU
UHIYKUIWH, 3aKOH MPSIMOJIMHENHOIO PACIPOCTPAHEHUS CBETA, 3aKOHBI OTPAKECHHUS
CBETa, 3aKOHBI MPEJIOMIICHUSI CBETa, ypaBHeHHe OiHIITEHHA mist Gorodddexra,
3aKOH COXPAHEHHUSl SHEPruH, 3aKOH COXPAHEHUs HMMITYJIbCa, 3aKOH COXPAHEHMHS
AJIEKTPUYECKOr0 3apsijia, 3aKOH COXPAaHEHHUsI MAacCOBOr0 4ucia, moctynarsl bopa,



3aKOH PaJIMOAaKTUBHOIO pacmnaja, Py 3TOM pa3iandaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €ro MaTeMaTH4YEeCKOE BbIpAXKEHUE U YCJIOBHUS (TpaHMIlbl, OO0JIACTH)
MIPUMEHUMOCTH;

OTpPENIENATh HAMPaBICHUE BEKTOPa UHAYKIIMM MAarHUTHOTO MOJIsi IPOBOTHUKA
C TOKOM, cuiibl AMrnepa u cuiibl JlopeHna;

CTPOUTH M OMHUCHIBATh H300pa)KEHUE, CO3/1aBAEMOE IUIOCKUM 3€pKaJIOM,
TOHKOMW JIMH30M;

BBITIOJIHSITh OKCIIEPUMEHTBI TIO HCCIEIOBaHUIO (U3UYECKUX SIBICHUM U
MPOIIECCOB C HCIOJIb30BAHUEM IMPSMBIX W KOCBEHHBIX H3MEPECHHM: TPH ITOM
dbopmynupoBaTh mpoOJeMy/3agady U TUMOTE3Y Y4eOHOTO OSKCIIEPUMEHTA,
coOUpaTh YCTAaHOBKY W3 TMPEJIOKEHHOTO OOOpYJOBaHHUS, MPOBOJIUTH OMbBIT H
dbopMyIHpPOBATH BHIBOIBI;

OCYILIECTBJISITh MPSIMbIE M KOCBEHHBIC U3MEPEHUS (PU3NUECKUX BEJIUYHH, MPU
ATOM BBIOMpPATh ONTUMAJBHBIA CIIOCOO M3MEPEHHS U HUCIOJIb30BaTh H3BECTHHIE
METObI OIEHKHU TTOTPEITHOCTEH U3MEPEHU;

UCCJIEIOBATh 3aBUCUMOCTH (U3UYECKUX BEIMYMH C HUCIOJIb30BaHUEM
OPSAMBIX HW3MEPEHUN: TPU OSTOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHpOBAThH
pe3yJbTaThl MOJTYYCHHOW 3aBUCUMOCTH (M3WYECKUX BEJIWYUH B BHUAC TaOIUI[ U
rpaduKoB, JeaTh BEIBOABI MO pe3yIbTaTaM UCCIeT0BaHUS;

coOmroaTh npaBuiia 0€30MacHOro TpyAa MpH MPOBEACHUHN MCCIEIOBAHUNA B
paMKax y4eOHOTO OJKCIIEpUMEHTa, Y4eOHO-HCCIIeOBATEIbCKON U MPOEKTHOU
JESTEIHHOCTU C WCIOJIb30BAHUEM HM3MEPHUTENBHBIX YCTPOMCTB U 1a00OpaTOpHOTro
000py10BaHMUS;

pemars pacy€THhIE 3aJa4¥ C SIBHO 3aJaHHOW (DU3WYECKOW MOJIEIbIO,
UCTIOJNIB3Ys (PM3MUECKHE 3aKOHBI U MPUHITUIIBI, HA OCHOBE aHAIM3a YCIOBUS 3aJa4H
BBIOMpPATh (U3UYECKYIO MOJICINIb, BBIICIATh (PU3MUYECKUE BEIHMYHHBI B (POPMYIJIBI,
HeoOXonuMble NIt €€ pelieHUs, POBOAUTH PACcUEThl U OLICHUBATh PEATBHOCTD
MOJTy4€HHOT'0 3HAYeHUSI (PU3NUECKON BETUUNHBL

pemaTh KaYeCTBEHHbBIE 3a/1a4d: BBICTPAUBAThH JIOTUYECKH HEMPOTUBOPEUUBYIO
LEMOYKY PpacCyXIEHUW C OMOpOil Ha M3yYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
bu3uYecKUe SIBICHUS;

UCIIONIb30BaTh ~ MPU  PEIMIEHWH  y4eOHBIX  3a7a4  COBPEMEHHBIC
WH(POPMAIIMOHHBIE TEXHOJOTUH ISl TIOWCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIINH
U TIPEJICTaBlIeHUsT YYeOHON M HAyYHO-TIOMYJISIPHOU WH(OpMAIUH, TTOTyICHHON U3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKH aHATTU3UPOBATH TOTyIaeMyt0 HHPOPMAIIHIO;

OOBSCHATh TPHUHIIUNBI JCHCTBUS MAIIWH, NPUOOPOB H TEXHUYECKUX
YCTPOWCTB, pa3ianyaTh yCJIOBHS MX 0€30MacHOTO MCIOIb30BaHUS B MOBCEIHEBHOM
KU3HU;



MPUBOAUTH MPUMEPHI BKJIaJ]a POCCUHCKUX U 3apYOEKHBIX YUEHBIX-(PH3UKOB B
pa3BUTHE HAyKd, B OOBSCHEHHE MPOIIECCOB OKPYXKAIOIIET0 MHpa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTUH;

MCIIOJb30BaTh TEOPETHUECKHE 3HAHWA N0 (U3MWKE B MOBCEAHEBHOW >KU3HU
Uit o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaIeHUH ¢ TpUOOpaMHU M TEXHUYECKUMHU
yCTPOWCTBAaMU, ISl COXPAaHEHUS 3/I0POBBS U COONIIOJICHUS HOPM SKOJIOTHYECKOTO
IOBEJCHUS B OKPYKAIOLIEH CPELE;

paboTaTh B TpymIe C BBHIMOJTHCHWEM pPA3IUYHBIX COLHUATBHBIX POJIEH,
IUTAHUPOBaTh PabOTy TPYMMbI, PalMOHAIBHO paclpeiesiaTh OOS3aHHOCTH W
IUTAHUPOBAThH JESATEIBHOCTh B HECTAHAAPTHBIX CUTYAIUsAX, aJICKBATHO OIICHUBATH
BKJIa/I KQX/I0TO M3 YYaCTHUKOB TPYIIBI B PEIICHUE pACCMaTPUBAEMOU MPOOIEMBI.
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MAarduTHOTO IIOJISD)»)

15

TexHuueckue ycTpoiicTBa U ux
MIPUMEHEHHE: TOCTOSIHHBIE MAarHUTHI,
AIIEKTPOMArHUTBI, AIEKTPOIBUTATENb,
YCKOPHUTENHN JIEMEHTAPHBIX YaCTHII,
WHJyKIUOHHAsA MeYb

16

O6o0mmaronuit ypok «MarautHoe
noJje. DNeKTPOMarHUTHAsT HHIYKIHSDY

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcab82

17

KonTponbHas paboTa o Teme
«MaruutHoe noiJe.
DNEeKTpOMarHuTHasE UHIYKIUS»

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcad58




18

CB00OOTHBIC MEXaHHUECKUE
Kosiebanus. ['apMoHMUeCcKHe
KosieOaHus. YpaBHEHHE
TapMOHUYECKHMX KOJIeOaHUH.
[IpeBpaienue s3uepruu.

bu6mmoreka [{OK
https://m.edsoo.ru/ffOcaf06

19

Pemmenne 3a1au mo reme:
«"apmoHMYeckue KoneOanus»

20

MareMaTnyecKknii U Npy>KUHHBIN
MasITHUK.

21

Pemmenue 3amay mo reme:
«MexaHnueckue KoaeOaHusy

22

Pemenne 3amau mo teme: «Pe3oHancy

23

JlaGopaTtopHas pabora
«HccnenoBanue 3aBUCHMOCTH
Mepro/ia MaJTbIX KoJieOaHM rpy3a Ha
HUTH OT JUIMHBI HUTHU U MacChl TPy3a»

24

Koneb6arenbupiii KoHTYp. CBOOOTHBIE
AJIEKTPOMArHUTHBIE KOJICOaHMs B
ujearbHOM KoJeOaTeIbHOM KOHTYpE.
AHaIOrus MeXIy MEXaHUUECKUMH U
AJIEKTPOMArHUTHBIMH KOJICOAHHSIMHU

bu6mmoreka [JOK
https://m.edsoo.ru/ffOch820

25

Pemenue 3agau no temMe:
«aﬂeKTpOMal"HI/ITHLIe KOJICOAHHS

26

®opmyna TomcoHa. 3akoH
COXpPAaHEHUS SHEPTUU B UICATBHOM
Kos1e0aTeIbHOM KOHTYpE

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcb9c4

27

Pewrenue 3agau o reme: «Popmyna
Tomconay




28

[Ipencrasnenue o 3aTyXarMUX
KosieOaHusX. By 1eHHbIE
MeXaHHYeCKHe Kojebanus. Pe3onanc.
BI)IHY)KZ[CHHI)IC 3JICKTpOMaFHHTHBI€
KoJieOaHust

bu6mmoreka [{OK
https://m.edsoo.ru/ffOcbb86

29

Pemenue 3agaq nmo teMme: «Pe3oHaHC B
KOJIe0aTeTbHOM KOHTYPE»

30

[lepemennsbiii Tok. CHHYCOMIATbHBIN
MepeMEHHbINA TOK. MOIIHOCTH
IIEPEMEHHOI0 TOKa. AMIIJIUTYTHOE U
JIEMCTBYIOIIEE 3HAYCHHUE CUJIbI TOKA U
HaIpsKEHUs

bu6moreka [IOK
https://m.edsoo.ru/ffOcbd34

31

Pemenue 3amay mo reme:
«ITepeMeHHBII TOK»

32

Tpancdopmarop. [IponssocTso,
nepenava u norpedieHue
ANEKTPUYECKON SHEPTUU

33

Permrenue 3amay mo reme:
«Tpanchopmarop»

34

YCTpoiicTBO U PaKTHYECKOE
MIPUMEHEHHE JIEKTPUIECKOr0 3BOHKA,
reHepaTopa NepeMeHHOro TOKa, JIMHUN
3NeKTporepeaad

bubmuoreka [JOK
https://m.edsoo.ru/ff0cc324

35

OKOJIOTM4YECKHE PUCKHU ITPU
IIPOU3BOJICTBE AIIEKTPOIHEPTUU.
KynbTrypa ncnonp3oBaHus
IEKTPOIHEPTUHU B ITOBCEIHEBHOMN
KU3ZHU




Mexannueckue BOJIHBI, YCJIOBUA
pacnpocrpanenus. [lepuon. CkopocTh

bubmmoreka [{OK

36
pacrpoCTPaHEHUS U JIJIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Tonepeunsie U TPOIOJILHBIEC BOITHBI
37 Pemenue 3agau no reme:
«MexaHn4ecKue BOJIHbBDY
38 3Byk. CKOpOCTh 3BYyKa. [ pOMKOCTH bubnuoreka [JOK
3ByKa. BricoTa ToHa. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DNeKTpOMarHUTHBIE BOJHBI, UX
39 CBOICTBA U CKOpOCTh. [IIkama bubmorexa TOK
p ’ https://m.edsoo.ru/ffOccfe
ANIEKTPOMATrHUTHBIX BOJIH
40 Pemmenue 3amay mo reme:
«INEeKTpOMarHUTHBIE BOJIHBI»
[IpuHUHMNBI pagnoCBA3U U
41 TeneBuaeHud. Pa3zButue cpencTs
cBs3u. Paguonokanuus
4 Kontponbnas padota «Konebanus u bubnuoreka [JOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsimonuHelHOE pacpoCTpaHeHHE
43 CBETa B OJHOPOIHOM cpene bubmmorexa [JOK
_ p peae. https://m.edsoo.ru/ff0cd350
ToueuHsblil HICTOYHUK cBeTa. JIyd cBeTa
OTtpaxxeHue cBera. 3aKOHbI OTPAKEHUS
44 CBepTa [Toctpoenue n306 ame]:mﬁ B bubmmorexa [TOK
' P P https://m.edsoo.ru/ffOcd4e0
IIJIOCKOM 3€pKalie
[Ipenomnenue ceera. [lonHoe
45 BHYTpEHHee oTpakeHue. [IpenenbHblil bubnuorexa [IOK

YT'OJI TOJIHOT'O BHYTPCHHET O
OTpaXKCHUMA

https://m.edsoo.ru/ffOcd7f6




46

Pemrenue 3amgau no reMe: «3aKOHBI
['eomeTpuyeckoil ONTUKN

47

JlabopatopHas pabora «3mepenune
[IOKa3aTessl PEIOMIICHHSI CTEKIIa

bu6mmoreka [{OK
https://m.edsoo.ru/ffOcd67a

48

JIunzel. [locTpoenne n3odpaxeHuii B
nuH3e. DopMysia TOHKON JTUH3BI.
YBennueHue JIuH3bI

bubmmoreka [{OK
https://m.edsoo.ru/ffOcddle

49

Pemenue 3agau no reme: «@opmyiia
TOHKOM JIUH3BI»

50

JlabGopaTtopHas pabora
«HccnenoBanue cCBONUCTB
M300paKeHUH B JIMH3AX)

51

Hucnepcus cBeta. CoXHBIN COCTaB
oenoro cBeta. LIpet. JlabopaToprast
paborta «Habmroaenue aucrnepcun
CBETa»

52

Hurepdepennius cpeta. Judpakmus
ceta. JludpaknuonHas pemerka

bu6mmoreka [JOK
https://m.edsoo.ru/ffOced22

53

Pemrenue 3amay mo reme:
«JIndpakimonHas pemerka

54

HOHCpC‘IHOCTL CBCTOBBIX BOJIH.
Honﬂpnsamm CB€Ta

bubnuoreka [JOK
https://m.edsoo.ru/ffOcf02e

55

Onrtuyeckue npuOOPHI U yCTPOUCTBA U
yCIIOBHS UX 0€30MaCHOr0 MPUMEHEHUS

56

FpaHI/IHLI IMPUMEHUMOCTU
KJIaCCHYECKON MEXaHUKH. HOCTyJ'IaTBI
creuaJIbHOM TCOpHUU
OTHOCUTCIIBHOCTHU

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcf862




OTHOCUTENBHOCTh OOTHOBPECMCHHOCTH.

bubmuoreka [JOK

57 3amMeyIcHHEe BPEMEHH U COKpaIllCHUE
s P patl https://m.edsoo.ru/ffOcfa42
JUTAHBI
DHEprusi ¥ UMITYJIbC PEISATUBUCTCKOMN
58 gacTulbl. CBSI3b MAaCCHI C SHEPTHEH U bubmorera [JOK
Tibl. P https://m.edsoo.ru/ffOcfc68
HUMITYJIECOM. DHEPTHUsI TIOKOS
KonTponsnas pabora «Onrtuka.
59 OCHOBBEI CITEIHATIBHON TEOPHUH bubmmorexa LOK
p https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIILHOCTH
60 ®otonsl. ®opmyna [1nanka. DHeprus bubnuoreka [IOK
Y UMITYJIbC (POTOHA https://m.edsoo.ru/ffOcfel6
61 Pemenne 3amau no teme: «DOTOHEBI
OTKpBITHE U UCCTEOBAHUE BuG 1OK
noImoTeKa
62 otodddexra. OneiTer A. I
¢ bd https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonsbl Gororddekra. YpaBHEHHE
63 DitHmTeiHa 1 hotodrddexra bubmmorexa [TOK
i https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» poroaddexra
64 Pemenue 3agau no reme: «YpaBHEHHE
DiinmeitHa s Gotosddexrar
65 Pemenue 3agau no treme: «KpacHas
rparuna ¢potodddexrar
Jasnenue ceeta. Onbith [1. H.
66 JlebeneBa. XMHYECKOE NEHCTBUE bubmmorexa [JOK
' https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoincTea u
67 MPaKTUYECKOE IPUMEHEHHUE:

¢doTorneMeHT, GOTOAATUHK,




COJTHEYHas OaTapesi, CBETOIUOT

Pemenue 3aga4 mo reMe «IIEMEHTHI

bubmmoreka [{OK

68
KBAaHTOBOU OIITUKI https://m.edsoo.ru/ff0d0302
Mogenb aroma Tomcona. ONbITEI
69 Pesepdopra o paccessHUIO 0-4acTHI bubmorexa LHOK
pLOp p ' https://m.edsoo.ru/ff0d091a
[InanerapHas Mozaenp aroma
bubmmoreka [{OK
70 IToctymaTer bopa
Y P https://m.edsoo.ru/ff0d0afa
- Pemenue 3agau no teme: «IloctynaTs
Bbopa»
N3nyuenue u nornomieHue GpoToHOB
72 IIPHU IIEPEXOJE aTOMa C OJJHOT'O YPOBHS bubmmorexa [OK
p pexoi . a yp https://m.edsoo.ru/ff0d0afa
SHEPTHUH Ha IPYTroil. Buasr criekTpoB
BomnHoBEIe cBOMiCTBa YacTUIl. BOJIHEI
73 ne bpoiins. KopnyckymnsipHo- bubnuoreka [IOK
BOJIHOBOM ayanu3M. ClIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHY)KJICHHOE H3JIyYCHHUE
24 Pemrenue 3agay nmo reMme: «BoiHEI fe
OpoHIs»
OTKpBITHE PAAMOAKTUBHOCTHU. OMBITHI
75 Peze (bo Ja I10 OPEJCIICHUIO COCTaBa bubnnorexa HOK
peop p https://m.edsoo.ru/ff0d0fd2
PaAMOaKTUBHOTO U3ITYUYCHUS
6 CgoiicTBa anbda-, 6era-, raMmma-
W3IIy4YEHUSI.
77 Pemenne 3amag mo teme: «CBoiicTBa
anb(ha-, 6era-, raMMa-U3TydeHUs
28 Bnusinue paginoakTHBHOCTH Ha KUBbIE

OpTraHHU3MBbI




79

OTKpbITHE IPOTOHA U HEUTPOHA.
N3orombl. Anbda-pacma.
DNEKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnazn. I'aMma-nu3inyyenue

bubmmoreka [{OK
https://m.edsoo.ru/ff0d1162

80

Pemenue 3a1a4 o Teme: «Anbda-
Oeta- pacnaab»

81

DHeprus CBA3U HYKJIOHOB B sIIpe.

SAnepHble peakuuu. fSnepHbIil peakTop.

bubmmoreka [IOK
https://m.edsoo.ru/ff0d1356

82

[Tpo6Gnembl, TEPCTIEKTUBHI,
IKOJIOTHYECKUE aCTIeKTHI SICPHOMN
JHEPTeTHUKU

11

83

Pemenue 3agau no reme: «SnepHoie
peaKIm

84

DnieMeHTapHbIe YacTullbl. OTKpbITHE
Mo3uTpoHa. MeTobl HaOMIOACHUS U
perucTpaium 31eMeHTapHbIX YaCTHII.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

85

Kpyrasiit cton « DyHgaMeHTaIbHbIE
B3auMoaeiicTBud. EquHCcTBO
(bu3nuecKoil KapTUHBI MUPa»

86

Bun 38é3nnoro He6a. Co3pesaus,
SIPKUE 3BE3/1bI, UIAHETHI, UX BUAUMOE
nBrokenne. CoHeyHas CHCTEMaA

87

Connue. ConHeuHasi akTUBHOCTb.
Ncrounuk sHeprun ConHua U 3BE3]1

88

3BE3/bI, UX OCHOBHBIE
XapaKTEPUCTHUKU. 3BE3/bI TTIaBHOU
IIOCJIEI0BATEIBbHOCTU. BHyTpeHHEE
crpoeHue 3B€31. COBpeMEHHbIE




MIPEJICTABJICHHS O IPOUCXOXKICHUU H
sposrrory CoTHIA U 3BE3.Q

89

Muneunsiii [Tyt — Hama ["anaktuka.
[Tonoxxenue u apmxenue CosHua B
lNamakTtuke. ['anmaktukn. YEpHbIE NBIPBI
B s/Ipax rajJakTHK

90

Bcenennas. Paz0eranue rajakTuk.
Teopus bosbmoro B3peIBa.
PenukroBoe uzmydeHue.
MeraranakTuka

91

Hepemennsie mpo6iieMbl aCTPOHOMUHT

92

Kontponbnas padota «meMeHTHI
ACTPOHOMHUU U aCTPOPUIUKI»

93

O6o6maronuii ypok. Ponb ¢pusuku u
ACTPOHOMHUH B SKOHOMHYECKOH,
TEXHOJOTUYECKOH, COIMATIbHOU U
3TUYECKOH cdepax IesaTeTbHOCTH
YelioBeKa

94

O6o6maronuii ypok. Poss u mecto
(U3UKU ¥ ACTPOHOMUHU B
COBPEMCHHOM HAyYHOW KapTUHE MUPa

95

O6o0maronuit ypok. Posb
¢u3nyeckoit Teopuu B pOpMHUPOBAHUU
MpeACTaBICHUN 0 Ppru3nyecKoi
KapTUHE MHUpa

96

O6o6matomuit ypok. Mecto
¢bu3nvecKoil KapTUHBI MHpa B 00LIEM
psily COBPEMEHHBIX €CTECTBEHHO-




Hay4HBIX IIPEICTABICHUM O IPUPOLE

PesepBHbIl ypok. MarautHoOE 1nosie.

97 1

DNeKTpOMarHuTHasE MHIYKIUS

PesepBubiit ypok. Ontuka. OCHOBBI
98 CIIELMAJIbHOM TEOpUHU 1

OTHOCHUTEILHOCTH

. bubnuorexa [JOK
99 P .K . 1
esepubili ypok. Kpantobas pusitka https://m.edsoo.ru/ff0d1784

100 PesepBHbIi ypoK. Di1eMEHTHI 1

ACTPOHOMHUHU U aCTPOPHUUKH
101 IToaroroska k EI'D. Pemrenune 3agau 1

tumna C.
102 IToaroroBka x EI'D. Pemenue 3amau 1

tuna C.

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




YYEBHO-METOINYECKOE OBECIHIEYEHHUE OBPA3OBATEJIBHOI'O IIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

» dusuka, 11 kinace/ Mskumes I'.4., Byxosues b.b., Uapyrun. non penakuueii [lapdentoeBoit H.A., AkiimonepHaoe
obmectBo «M3narensctBO «IlpocBenienue»

®dusuka.3agaunuk. 10-11 kinacc:Ilocobue nns obmeodpazorat.yupexaeHuil/Peimkesud A.I. - 7-e uzganue -

M.:[Ipoda,2008

METOANYECKHUE MATEPHUAJIbBI AJISA YUUTEJA

Kamenenxkuii C.E.,OpexoB B.Il.Meroauka pemenus 3aad o ¢pusuke B cpeaneit mkoie.-M.:Ilpocsenienue, 1987
Kupuk JI.A.,I'enaenmreitn JI.O.,/lux FO.N.®uzuka 10 k1. Metoandyeckue Marepuansl a1 yautens.Ilon penakiueit
Opnosa B.A.M.:HNnekca,2005

Koposun B.A.,Jlemunoa M.KO.Metoauueckuii cipaBouyHuk yuntens Gpuszuku.- Maemosuna 2003

Caypos HO.A.®u3uka B 11 xn:Mogenu ypokos:KH. mns yuurens.-M.:IIpocsemenne,2005

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET



1.Komnexuus LIOP http://school-collection.edu.ru

2.Komneknus "EcrecTBeHHOHay4HbIe SKcniepuMeHThI" :Dusnka http://experiment.edu.ru

3.Mup dusuku:pusnueckuii sxcepument http://demo.home.nov.ru

4.Cepsep xadeapsl ooieit puzuku Gusdaxka MI'Y:pusndeckuii mpakTuKym u qemonctparuu http://genphys.msu.ru

5.@usuka B anumanusx.http://physics.nad.ru

6.BupTryanbHbIil MeTOqUYeCKU KaOuHET yuurtens Gusuku u actponomuu http://www.gomulina.orc.ru

7.Knaccuas ¢usuka:cait yuntens ¢pusuku E. A bangunoiihttp://class-fizika.narod.ru
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