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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOr0 ypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJOKEHUW M TpeOOBaHUM K pe3yibTaram
OCBOCHHMSI OCHOBHOU 00pa3oBaTelNbHOU Mporpammsl, npeacTtaBieHHbIXx B OI'OC
COO, a Takxke c y4y€toM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHIICTIIIUMA TIpeTiofilaBanmsi yueOHoro mpeamera «Dusmka» B 00pa30BaTEIbHBIX
OpraHu3aIUAX Poccuiickoiu denepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatommxcs 10-11 kmaccoB mnpu
oOydeHnn ux (u3NKe Ha 0a30BOM ypOBHE HAa OCHOBE CHCTEMHO-ACSITEIHHOCTHOTO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METAlpPEIMETHBIM pe3yJibTaTam
oOy4eHHs, a TakXKe YYHUTHIBAET HEOOXOAMMOCTH peaM3alUU MEKIPEIMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMM IpeaMeTramMu. B Hel
OMPENICNAIOTCA OCHOBHBIC 1€ M3y4ueHHs (PU3UKU HA YPOBHE CPEIHErO OOIIEero
oOpa3oBaHuUsl, TUIAHUPYEMbIE€ PE3yJIbTaThl OCBOCHUSI Kypca (PU3UKU: JTUYHOCTHBHIE,
MeTarpeIMEeTHbIC, TPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma no gu3HKe BKIIOYACT:

® [UIaHUPYEMBbIC PE3YJIbTaThl OCBOEHUS Kypca (U3UKH HAa OA30BOM YPOBHE, B

TOM YHCJIE IPEAMETHBIE PE3yJIbTATHI M0 T0J1aM O0Y4YCHUS;

e cojepxaHue yueOHoro npeamera «Du3nkay mo rogam oOydeHus.

®du3rka Kak Hayka O HamOoJsiee OOIMX 3aKOHAX MPHUPOABI, BHICTyIAs B
KauecTBe y4eOHOTO MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHMM 00 okpykaromiem mupe. IKoapHBIN Kype GU3NKH — CHCTEMOOOpa3yIoni
JUUIS €CTECTBEHHO-HAYYHBIX YUE€OHBIX MPEAMETOB, MOCKOIBKY (DU3NUYECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB W SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHEH,
dbuznyeckoir reorpadueir uw actpoHomued. Mcmonb3oBaHHE MW AKTHBHOE
npuMeHeHue (QU3MYECKUX 3HAHUW  ONpeNeNsieT XapakTep U pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJIOTUH B cdepe DHEPreTHKU, TPaHCIIOPTa, OCBOCHUS
KOCMOCa, TIOJIYYEHHUsI HOBBIX MATEpHAJIOB C 3aJaHHBIMU CBOWCTBAMU U JIPYTUX.
N3yuenne (u3nKkd BHOCUT OCHOBHOM BKJIaJd B (DOPMHUpPOBAHHE €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpa OOydaromuxcs, B (HOPMUPOBAHHE YMEHUN TPUMEHSTh
HAyYHBIA METO]I MO3HAHUS TPY BHITIOJIHEHUN UMHU YI€OHBIX UCCIIEIOBaHUH.

B ocHOBy kypca ¢(usuku s ypOBHS CpeaHero ooOiiero oOpa3oBaHMS
MOJIOKEH PA HUIel, KOTOphle MOXKHO paccMaTpuBaTh KaK MPUHIMIBI €T0
MOCTPOCHMUSI.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuasl U3 BCEX Pa3esioB (DU3UKH, BKIIIOYAET KaK
BOMPOCHI KJIACCUYECKOMN, TaK U COBPEMEHHOMN (DU3UKH.

Hoes eenepanuzayuu. B COOTBETCTBUU C HEW MaTepuan Kypca (QU3HKH
o0ObeMHEH BOKPYr (Qu3nueckux Teopud. Begymum B Kypce sBIgeTcs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTCPHUH, BEIIECTBE H
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMaa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoes  npuxnaonoti  uanpaenennocmu. Kypc ¢Gusukm mpeamonaraer
3HAKOMCTBO C IIUPOKUM KPYIrOM TEXHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcss TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTMH, a TaKXe OOCYXICHUS
po0JIeM palMOHATIBLHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIero
oOpa3oBaHus SABIAIOTCS (PU3UUYECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpOoeHUs (Puznueckoi Teopuu, poiau GyHIaMEHTAIbHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MPUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHHl, JJIsI ONUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUN U
MIPOIIECCOB).

CHCTeMHO-AeSATENbHOCTHBIN MOIX0J B Kypce (U3MKU Pealn3yeTcs Mpexie
BCEr0 3a CUET OpraHU3alMH IKCIEPUMEHTATBHOU AESTENBbHOCTH O0YYarOIIUXCS.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbI€ B mporpamme no (usuke oObeIUHEHBI B OOILIMNA CIHCOK YUYEHHUYECKUX
paKkTUYECKUX padoT. BhigeneHne B yKa3aHHOM IepedyHe J1adopaTopHbIX pador,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS y4aCTHUKaAMU
o0pa30BaTeNBLHOTO TIPOIlecCa HCXOJsd U3 OCOOCHHOCTEW IUJIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm »dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OoOy4YaromuMHUCd YMEHHSIMU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEHICHUIO PACUYETHBIX MU KaYE€CTBEHHBIX
3amad. [Ipu 3TOM 1t pacuy€THBIX 3a/1ad TPUOPUTETOM SIBISIIOTCS 33/1a4d C SIBHO
3aIaHHOM (hU3UYECKOM MOJIEIIbIO, TTO3BOJISIFOIIME MPUMEHSATh N3YYEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KakK M3 OJHOTO pasliena Kypca, Tak M UHTETPUPYs 3HAHUSA W3
pa3HbIX pa3nenoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3UYECKUX SIBICHUM U TPOILIECCOB B OKPYXKAIOMICH
KU3HH, TpeOyronue BbhIOOpa (U3MYECKON MOAENUd Mg CUTyallMd MpakTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEHEro 00111ero 00pa3oBaHusl JOJKEH U3Y4aThCsl B YCIOBHSIX
peAMETHOro KaOuHeTa (U3HKUA WIA B YCJIOBHUSIX MHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (Qu3MKM HOIKHO OBITH
HE0OXoaMMOe J1TabopaTopHOE OO0OpYAOBAaHWE JMJIS BBITIOJHEHUS YKAa3aHHBIX B
nporpaMMme mo (pu3uKe yUeHWYECKUX MPAKTUYECKUX paboT M IEeMOHCTPAIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpYETCS B COOTBETCTBHHM C
OPUHIIAIIOM MHUHUMAJIbHOM JTOCTAaTOYHOCTH M  OOECHeYrMBaeT IOCTAHOBKY
NEPEYUCICHHBIX B TporpaMme Mo (U3HMKE KIIOUEBBIX JIEMOHCTpAIUi s
UCCIICIOBAaHMUSI ~M3yYaeMbIX SIBJICHHUH M  TPOIECCOB, OMIUPHUECKUX U
(GyHITaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YUYEHHYECKUX MPAKTUYECKUX pPadoT
dbopMupyeTcss B BHI€ TEMAaTUYECKUX KOMIUIEKTOB M OOECIIEYMBAETCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydaromuxcs. TemaTHMueckue KOMILIEKTHI
71a00paToOpHOTO O00OPYAOBAHUSA JOJDKHBI OBITh IHOCTPOEHBI Ha KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX 1a00paTOpUil.

OCHOBHBIMM LEJIIMHU U3y4€HUS PU3UKHU B 001IEM 00pPa30BAHUU SBIISIFOTCS:

e (¢dopMupoBaHHE HHTEpeca MU CTpEeMJICHHS OOYdYalOIUXCS K HaydHOMY
W3YYCHUIO TPUPOJBI, PA3BUTHE WX HMHTEJUIEKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI];

® pa3BUTHE IMPEJCTABICHUI O HAYYHOM METOJie MO3HAHUS U (OPMUPOBAHHE
UCCJIEIOBATENLCKOTO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSM;

e (GOopMHPOBaHHE HAYYHOTO MHUPOBO33PEHUSI KaK pe3yjbTaTa H3yYeHUs
OCHOB CTPOCHHMSI MaTepHH U (PyHIaMEHTAIBHBIX 3aKOHOB (DU3HKHU;

e (¢GopMHpOBaHHE YMEHUH OOBSCHATH SIBICHHUS C HCIOJb30BaHUEM
du3nYeCKrX 3HAHUIA U HAYYHBIX JI0Ka3aTeIbCTB;

e (dopMUpOBaHHUE TPEICTABICHUN O PO (UIUKHU ISl Pa3BUTUSA APYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHIA.

JlocTmxeHne 3TUX lenei o0ecreynBaeTCsl pelIeHUeM CIEIyIOMMX 3ajad B

npoIriecce u3yueHus Kypca GU3uKy Ha YPOBHE CpeTHET0 O0IIero o0pa3oBaHus:



e mpuobpeTreHHMe  CUCTeMbl  3HaHMM 00  o0mmx  (u3MUecKux
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpUsIX, BKJIIOYast MEXaHUKY,
MOJICKYJISIPHYIO  (DU3HKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HKY U
AJIEMEHTHI acTPO(DU3HKHY;

e (dopmupoBaHre yMEHUW TPUMEHSATh TEOPETUUYECKUE 3HAHUA  JUIS
OObsiCHEHUS (PU3MYECKUX SBICHUH B TPUPOAEC U JUIsl TPUHATUS
MPaKTUYECKUX PEIICHUN B MOBCEIHEBHOM KU3HU;

® OCBOEHHME CIOCOOOB pEHIEHUS PA3MYHBIX 3aJad C SBHO 3aJaHHOU
dusznyeckoil Monenbplo, 3aJay, MOJIPa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3anue GU3NYECKON MOEINH, aIeKBaTHON YCIOBHSIM 33/1a4U;

e [OHUMaHUE (U3MYECKMX OCHOB W NPHUHIIMIIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

® OBJIQJICHHE METOJaMU CaMOCTOSATEIBHOTO TUIAHUPOBAHUS M TMPOBEICHUS
bu3nYeCKUX SKCIIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmammu,
OIpPEENICHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJIbTaTa;

® CO3/IaHHE YCIIOBHH AJS Pa3BUTHS YMEHUN MPOEKTHO-MCCIEA0BATEIBCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wuzydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETOo

oOpazoBanus otBoAuTcs B 11 kimacce — 68 yacoB (2 yaca B HEJIEINIO).

[Ipennaraemerii B mporpamMmme mo (¢uU3MKE MEpeueHb Ja0opaTOpHBIX U

NPAKTHUYECKUX paboOT SBISAETCA PEKOMEHIOBAHHBIM, YUYWTENb JElaeT BBIOOP
MpoBeNeHUsT J1a0OpaTOpHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.



COAEPXKXAHUE OBYUEHUA
11 KIIACC

Paznen 4. JaekTpoauHaMuKa

Tema 3. Macnummnoe noje. I1eKMpPOMAZHUMHAA UHOYKYUA

[ToctostHHBIE ~ MarHUTHL.  B3anMOAEHCTBUE  TOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHIMnD cyneprno3unuu
MAarHuTHBIX TMOJIeH. JINHUM MarHUTHOM WMHAYyKIUU. KapTuHa NWMHWNA MarHUTHOW
WHIYKIWH TO0JIA OCTOSHHBIX MarHUTOB.

MarnutHoe TIOJI€ TMPOBOJHMKA C TOKOM. KapTuHa JHHUN WHIYKUIHAH
MAarHUTHOTO TOJISL JJIMHHOTO MPSIMOTO MPOBOAHMKA U 3aMKHYTOTO KOJBLIEBOTO
MPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT IpcTena. BzanmopeiicTBre NpoOBOJHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MOayJib U HanpaBJIeHUE. [[BH>KEHHE 3apsHKEHHOW YaCTULIBI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuiibl Jlopenia.

SIBeHMe ANEKTpOMArHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHOM
WHIYKIUU. OJEKTPOJBIXKYINAA CWIa MWHAYKUWH. 3aKOH BJIEKTPOMArHUTHOW
uHaykuuu @apanest.

BuxpeBoe nsnexkrpudeckoe moje. DICKTPOABMKYINAs CHJIA WHAYKUAW B
MIPOBOJTHUKE, IBUKYIIEMCS MTOCTYIIATENBHO B OJJHOPOJHOM MAarHUTHOM MOJIE.

[IpaBuio Jlenua.

NHIyKTUBHOCTh.  SIBIEHHE CaMOMHAYKUHUH. OJEKTPOABUKYIIAs  CHIIA
CaMOMHAYKIIHH.

DHeprus MarHuTHOTO TOJIST KATYIIKHA C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHudeckue yCTPOMCTBA W IPAKTUYECKOE IPUMEHEHUE: IOCTOSHHbBIC
MArHuThbl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIM 3JIEMEHTAPHBIX
YaCcTUIl, UHIYKIIUOHHAS T1€Yb.

Jlemoncmpayuu

OmnbIT Ipcrena.

OTKIJIOHEHHE 3JIEKTPOHHOT'O MTy4YKa MAarHUTHBIM IOJIEM.

JIvHUKM UHAYKIIMA MarHUTHOTO MOJIA.

B3aumozencTere 1ByX NPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

JevictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBiieHME SIIEKTPOMAarHUTHON MHIYKIMH.

[IpaBuno Jlenua.



3aBUCUMOCTD 3JIEKTPOABMKYIIEH CHIIBI MHAYKLIMU OT CKOPOCTH M3MEHEHUS
MAarHATHOTO MOTOKA.

SIBreHne caMOMHIYKIIAH.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

M3ydeHre MarHuTHOTI'O I0JIA KaTYIIKU C TOKOM.

HccenenoBanne n1eMCTBUSI MIOCTOSIHHOTO MAarHWTa Ha PaMKy C TOKOM.

HccnenoBanne sBICHUS 3JIEKTPOMArHUTHON UHAYKIIHH.

Pa3nea 5. KoJsie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMAZHUMHbLE KONEOAHUA

KonebGatenbnas  cucrema. CBOOOAHBIE  MEXaHUYECKHWE  KOJEOAHUA.
["apmonnueckue xonebanus. I[lepuox, wacrora, ammumryaa u (aza koireOaHU.
[IpyXVHHBIN MasTHUK. MaTremMaTU4eCKU MasTHUK. Y PAaBHEHHUE TapMOHHUYECKHUX
kosebanuii. [IpeBparieHue sHepruu Npyu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbubiii KOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIC KOJEOAaHUS B
UJeaTbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUS MEXIYy MEXaHWYECKUMHU U
ANEKTPOMAarHUTHIMU KoJieOanusiMu. dopmyna TomcoHa. 3akoH coxpaHEHUs
HHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienue o 3aryxarouux KoyueOaHUAX. BBIHYKIEHHbIE MEXaHUYECKUE
KoJiebanus. Pezonanc. BeIHYK/I€HHBIE 2JIEKTPOMArHUTHBIEC KOJICOAHMUS.

[lepemennpii  TOK. CHHYCOMAAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTBo, nepegaya U NoTpedICHUE AIEKTPUUSCKOM
SHEPIruMu. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE AJIeKTpodHepruu. Kynbrypa
WCIIOJIB30BaHUs AJICKTPOIHEPTUH B TOBCETHEBHOM KU3HU.

TexHudeckue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHHE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU 3JIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KoJieOAaTEIbHOW CHUCTEMBI (TIPY>KUHHBIM WM
MaTeMaTUYECKUIN MasSTHUK).

Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanre CBONCTB BBIHYKIEHHBIX KOJIEOaHUIA.

HaOmronenue pezoHanca.

CB0OOOHBIE ANEKTPOMArHUTHBIE KOJIEOAHUSI.

OcuunorpaMmsl (3aBUCHUMOCTH CUJIbI TOKA U HAMPSKEHUSI OT BPEMEHU) ISt
AJIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3oHaHc mnpu MOCIENOBATEIbBHOM COEAMHEHUU PE3UCTOpPA, KaTYIIKH
WHIYKTUBHOCTH U KOHJIEHCATOpA.



Mopens TMHUYN IEKTPONEPENAUH.

Yuenuueckuii sxcnepumenm, 1abopamopnvie pabomoi

HccnenoBanre 3aBUCMMOCTH TIEpHOa MajbIX KoJieOaHUH Tpy3a Ha HUTH OT
JUIMHBI HUTU U MaccChl Ipy3a.

HccnenoBanre NEPEMEHHOIO TOKa B LENH W3 IOCIEA0BATEIbHO
COCIMHEHHBIX KOHEHCATOPA, KATYIIKA U PE3UCTOPA.

Tema 2. MexanuuecKkue u 31eKMpPOMAZHUNIHbBLE 60JIHbL

Mexannueckue BOJHBI, ycioBUsl pacnpoctpanenus. llepuon. CkopocTb
pacrpocTpaHeHuss W JyMHA BOJIHBL. [lomepeuHble W MOpPOJOJIBHBIE BOJHBI.
HuTtepdepenius u uppaxius MeXaHU4eCKUX BOJIH.

3Byk. CxopocThb 3ByKa. [ poMKkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUSL U3MYyUYECHUS SJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanus BektopoB E, B, V B anekTpomarautHoil BoiHe. CBOICTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPA)XEHUE, MPEJIOMIICHUE, MOJspu3aius, nudpakims,
unrepdepenius. CKopocTh 3JIEKTPOMarHUTHBIX BOJIH.

[lIxana 37eKTPOMarHUTHBIX BOJH. [IprMeHeHue 3JIeKTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHLIMTBI paguOCBSI3U U TeNeBUACHUS. Paninonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIEH CPEIBI.

TexHuyeckue yCTpOMCTBa M MPAKTUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBasi JUArHOCTUKA B TEXHUKE U MEAMIIMHE, paaap,
paguonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-neys.

Jlemoncmpayuu

OO0pazoBaHue U paclpoCTPaHEHUE MTOTIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

Koneobuomeecs Teno Kak HCTOYHHK 3BYKa.

HaOmronenue oTpakeHus U IPEJIOMIICHHUS] MEXaHUYECKUX BOJIH.

Hab6mronenune uatepdepennnu u qudpakiinid MEXaHUIECKUX BOJIH.

3BYKOBOI pe30HaHC.

HaOmnronenue cBSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOH H
YacTOTOM KOJIEOaHUIA.

HccnenoBanne  CBOMCTB — JJIEKTPOMAarHUTHBIX — BOJIH: OTpaX€HHUe,
npesioMJIeHUE, MOoJspu3anus, Tudpakius, uHTephepeHITus.

Tema 3. Onmuka

I'eomeTpuueckas ontuka. IIpsMoIMHEWHOE pacHpoOCTpaHEHUE CBETA B
ogHopoaHou cpexe. JIyu ceera. ToueyHbId ICTOYHUK CBETA.

OTtpaxkenne cBera. 3aKOHBI OTpakeHus: cBeTa. [locTpoeHne nm3o0pakeHUM B
IJIOCKOM 3€pKaje.



[Tpenomiienue cBeTa. 3aKOHBI MIPEIOMIICHHUS CBeTa. AOCONIOTHBIN MOKAa3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. IIpenenpHbIl yrom IOJHOTO
BHYTPEHHETO OTPAKCHHSI.

Hucnepcus cseta. CiioxHbI cocTaB Oenoro ceera. LIBer.

CoOuparonie U paccenBaromive JuH3bl. ToHkasg JsmH3a. DoKycHOe
pPacCTOSIHME W ONTHYECKas CHUjla TOHKOM JuH3bl. IlocTpoeHue wm300pakeHuil B
coOuparolmx U paccenBarolux JuH3ax. Gopmyna TOHKOW JIMH3BI. YBeEJIWYEHUE,
JaBaeMOe€ JIMH30M.

[Ipenenbl NpUMEHMMOCTH F€OMETPUYECKOM ONTHKHU.

BonnoBas ontuka. WHTepdepenuus cBera. KorepeHTHblE HCTOYHUKH.
YcnoBusi HaOMIOACHUS MaKCUMyMOB U MHHHUMYMOB B HHTEP(EPEHIIMOHHON
KapTHHE OT JIBYX CHH(a3HBIX KOTEPEHTHBIX HICTOYHHUKOB.

Hudpakaus ceta. [JudpakuuonHas pemérka. YciaoBHe HaONIOAECHUA
IJIABHBIX ~MAakKCHMyMOB IIpM  IaJ€HUM MOHOXPOMAaTHYECKOro CBE€Ta Ha
TU(PPaKIUOHHYIO PEIIETKY.

[lonspuzamus ceera.

TexHuyeckue yCTpOWCTBA M IIPAKTHYECKOE IPUMEHEHWE: OYKH, JyIa,
¢doroanmnapar, NPOEKIMOHHBIN ammapar, MHUKpPOCKOI, TEJIECKOI, BOJIOKOHHAs
OITHKA, AUPPAKIIMOHHAS PELIETKA, OJISIPOUI.

Jlemoncmpayuu

[IpsAMOTMHENHOE pPACIPOCTPAHEHUE, OTPAKECHHE W IPEIOMIICHUE CBETA.
OnTuueckue mpruOOpsI.

[TonHOE BHYyTpeHHEE OTpaxkeHrue. Mojiesb CBETOBOAA.

HccnenoBanne CBOMCTB H300paKEHUH B JTMH3AX.

Mopenu MuKpocKkona, TeJIeCKona.

HaOmronenune natepdepeHinm cBera.

Hab6monenune nudpakxium ceera.

HaGmronenne nucnepcuu cBera.

[Tonydyenue cnekTpa ¢ TOMOIIBIO TPU3MBI.

[Tonydyenue cekTpa ¢ MOMOIIbIO AUPPAKIUOHHON PEIIETKH.

HabGnrogenue noasipu3anuu CBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

W3mepeHne rnokasaress npeioMIIeHNs CTEKIIA.

HccnenoBanue CBONCTB M300paKEHUH B JIMH3aX.

HaOmronenue nucnepcuu cBera.

Pa3znen 6. OcHOBBI CIeIUAIBLHOM TEOPUU OTHOCUTEIbHOCTH



['panuubl  NPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynarsl
CIICLIMAJIbHOW TEOPHUH OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH
CBETA B BaKyyMe, MPUHIIUI OTHOCUTEIHbHOCTH DUHIIITECHHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHU M COKPAILCHHE
JUTUHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b Macchl ¢ PHEPruel U UMITYJIbCOM PEINSTUBUCTCKONW YACTHUIIBI. DHEPIUs
IIOKOS.

Paznen 7. KBanTtoBasi pusuka

Tema 1. dnemenmol KBAHMOBOU ONMUKU

®otonbl. opmyna [lnanka cBs3u sHEPruM HOTOHA C €T0 YACTOTOU. DHEPrus
U UMITyJbC (pOTOHA.

OtkpeiTre u uccinenoBanue Gorordpdexra. Onpitel A. I'. CrosneroBa. 3akoHBI
dotorpdexra. YpaBuenue DiHmTeitHa 11 poTodpdexra. «KpacHasd rpaHuna»
dboTorddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMUYECKOE IEUCTBUE CBETA.

TexHuueckue yCTpOMCTBA U MPAKTHUECKOE IPUMEHEHHE: (HOTOIIEMEHT,
(dboToaTYMK, COJIHEYHAsl OaTapesi, CBETOAUO/I.

Jlemoncmpayuu

®doTo3(ddeKT Ha yCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeEIIHETO (poTodddekTa.

Ceeroauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO o -4acTHIL.
IImanerapHas mogmens aroma. llocrynater bopa. W3nydyenue u mnorionieHue
(GOTOHOB MpU MEepexoje aToMa C OJHOIO YPOBHSI 3HEPrHMM Ha Jpyroil. Bunel
criekTpoB. CIEeKTp ypOBHEW SHEPTUU aToMa BOJOPO/IA.

BosHoBbIE cBoOlicTBa yacTull. Bonnsl ne bpoitis. KopryckyisipHO-BOJIHOBOM
JTyaJn3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIIEKTPaJbHbIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBbII KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pesepdopaa.

OnpeneneHue JUIMHBI BOJIHBI Ja3epa.

HaOmronenue TMHENYaThIX CIIEKTPOB U3ITYUCHUS.



Jlazep.

Yuenuueckuu sxcnepumenm, nabopamopnsie pabomsi

Habnronenue IMHEH4aToro CuekTpa.

Tema 3. Amomnoe sa0po

OKCIIEPUMEHTBI, JOKa3bIBAIOIINE CIIOKHOCTb CTPOCHMs sapa. OTKphITHE
paguoakTuBHOCTH.  OmbiTel  Pesepdopma  mo  ompenmeneHWio  cocTaBa
panuoakTuBHOrO wu3mydeHus. CBoiictBa amnbda-, Oera-, raMMma-u3IydCHHS.
BinsiHME pagMOaKTUBHOCTH HA KUBBIE OPTraHU3MBI.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
MBanenko. 3apsa sapa. MaccoBoe uucno siapa. M3otomnsl.

Anbda-pacnian. OJEKTPOHHBIA M TO3UTPOHHBIM Oeta-pacmaa. [amma-
U3ITydeHHe. 3aKOH PaIMOaKTUBHOIO paclaja.

OHeprus CBA3U HYKJIOHOB B siipe. SnepHbie cuibl. JledekT Macchl spa.

S nepHble peakunu. Jlenenue u CUHTES sIEp.

SAnepuwiii peaktop. Tepmosinepusiii cunte3. IIpoOGiaeMbl U TEPCHIEKTUBBI
AJIEPHON DHEPTETUKH. DKOJIOTHUECKUE ACTIEKThI IACPHON SJHEPTETUKH.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTob! HaOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

®dynaameHTanpHble B3auMoeicTBUs. EQMHCTBO (pn3nuecKkoil KapTUHBI MHpAa.

TexHuyeckue yCcTpOoMCTBAa M NPAKTHYECKOE IMTPUMEHEHHUE: TO3UMETP, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CUéTYrK MOHU3HPYIOIINX YaCTHUL.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

HccnenoBanre TpEKOB YacTHUIL (M0 TOTOBBIM (OTOrpadusim).

Pa3znen 8. JiieMeHTHI ACTPOHOMHUM U ACTPOPU3MKH

DOtanbl pa3BUTHUS acTpoHOMUU. [IpukiiagHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMHH.

Bun 3BénHoro Heba. Co3Be3ausi, sipkue 3BE3MBI, IUIAHETHI, UX BHJIUMOE
JIBIDKCHHE.

ConHeyHas cucTeMma.

Connne. ConHeuHas akTUBHOCTh. McTounuk sHepruum CojHila U 3BE3.
3BE31bI, UX OCHOBHBIC XAapAKTEPUCTHUKHU. J(MarpaMma «CHEKTPaJIbHBIM KJIacc —
CBETUMOCTB». 3BE3JBI TJIABHOM ITOCJICIOBATEILHOCTH. 3aBHCHMOCTh «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOM MOCIENOBATENbHOCTH. BHYTpeHHee cTpoeHue
3BE37. COBpEeMEHHbIC MPEJCTABICHUS O MPOUCXOXKACHUU W 3BoonuK CoJiHIa U
3BE31. DTaIbl )KU3HU 3BE3I.



Mneunsiii Ilyte — Hama [Namaktuka. ITomoxenue n nBukenue ConHia B
['anmaktuke. Tunel ranaktuk. Paguoranaktuky u kBaszapbl. YEpHbIE IBIPHI B sApax
rajgakTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa006ma. Pazberanue rajiakTuk.
Teopus bonpiioro B3peiBa. PemkTOBOE M3IIyUEeHHUE.

Maciirabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaemMbl aCTPOHOMHUH.

Yyenuueckue nabnooenus

HabGmronenus: HeBOOpY>KEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITbIOTEPHBIX
NPWIOKEHUHN I ONpe/ieNIeHUs MOJI0KEHUS HEOECHBIX 00BbEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be3/1us CeBEpHOro MOIYyIIapus U IPKUE 3BE3/BI.

HabGnronenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

O6o0maromee MOBTOPEHUE

Ponp ¢u3ukm u acTpoOHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOM,
COLIMAJIBHOM M 3TUYECKOHN cepax NeaTeTbHOCTH YEIOBEKa, POJib U MECTO (PUBUKHU
Y aCTPOHOMHUH B COBPEMEHHOUN HAyYHOH KapTUHE MHPA, POJIb (PU3HUECKOU TEOPUHU
B (OpPMHpPOBAHUM TPEACTABICHUA O (U3UYECKON KapTHUHE MHpa, MECTO
(du3nyecKoil KapTUHBI MUpa B OOILEM Py COBPEMEHHBIX €CTECTBEHHO-HAyUHbIX
IIPEACTABICHUN O NIPUPOJIE.

MexnpeaMeTHbie CBSA3H

N3yuyenue kypca ¢usnku 0a30Boro ypoBHsA B 11 kimacce ocylecTBIsieTcs C
Y4ETOM COACPIKATEIBHBIX MEXIPEAMETHBIX CBA3E€H C KypCcaMM MaTE€MaTHKW,
OMONOTHY, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C W3YYEHHEM METOJOB HAyYHOTO
MO3HAHUA: SIBJIEHWE, HAay4HbId (akT, runore3a, (pu3myeckas BEIMYMHA, 3aKOH,
TeopHsl, HAOMIOJEHUE, SKCIEPUMEHT, MOJEIHPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelIeHHWE CUCTEMbl YPaBHEHUH, TPUIOHOMETPUUYECKHUE
(GYHKIUM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXAECTBO, BEKTOPHl M MX IMPOEKIHH HAa OCH KOOPAMHAT, CIIOKEHUE BEKTOPOB,
MPOU3BOJHBIE 3JIEMEHTApPHBIX (DYHKIMI, TPU3HAKK TOJ00US TPEYroJIbHUKOB,
ompeiesIeHUe oMU TIOCKUX (GUryp u oobeémMa Ted.

buonocus: snekrpuyeckue SBICHUS B JKUBOM MpUPOJE, KojeOaTelabHbIE
JBUKEHHS B )KUBOW MPUPOJE, ONTUYECKUE SIBIICHUS B KUBOM IPUPOAE, NECUCTBUE
paavanyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasA CTPYKTYpa TBEPIBIX
TeJI, MEXaHU3Mbl OOpa30BaHMS KPUCTAUIMYECKON PEIETKH, CHEKTPaJIbHBIMN
aHasus.

l'eocpagpua: MarHuTHBIE TIOJMIOCA 3€MJIM, 3aJ€Kd MAarHuTHBIX PYII,
dhoTochEMKa 3eMHOM MMOBEPXHOCTHU, MPEJCKA3aHUE 3EMIICTPSCCHUI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueOHOro mnpenmera «@Pu3nka» Ha YPOBHE CpPEIHEro OOIero
oOpa3oBanus (0a30BbI YPOBEHB) JOJIKHO OOECTICUUTHh JOCTIKCHUE CICTYIONMINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIbTATBHI

JInyHOCTHBIE pE3yJbTaThl OCBOEHUS yueOHOro npeamera « Ou3nka» AOJIKHbI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYarONIUXCsli PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW MO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUU, COOTBETCTBYIOIIUX
TPAAUIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PacHIMpEHUE >KU3HEHHOTO
OMbITA W OMbITA JAEATEILHOCTH B MPOIIECCE peaiv3alliid OCHOBHBIX HaIpaBJICHUI
BOCIIUTATEIBHON ESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYaIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOI0 OOIIECTBA;

NPUHATHE  TPATULHUOHHBIX  OOIIEYETOBEYECKUX T'YMAaHUCTUYECKUX U
JEMOKPATHYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTHM COBMECTHYIO AESATEIBbHOCTh B MHTEPECAX TIPaXKITAHCKOIO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUHU B 00pa30BaTEIbHONW OpPraHU3aIINY;

YMEHHE B3aHMOICCTBOBATH C COLIMATIbHBIMU HHCTUTYTAMH B COOTBETCTBHH C
ux (YHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTApHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCITUTAHUSI:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXJaHCKON WUJICHTUYHOCTH,
NaTpUOTU3MA;

LEHHOCTHOE OTHOUIEHHWE K TOCYJIapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSM
POCCHIMCKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYAlMI0 M TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JEATEIIbHOCTU YYEHOI0;

OCO3HAHHUE JIMYHOTO BKJIaja B MMOCTPOCHUE YCTOMUUBOTO OYIYIIIETO;

4) 3CTeTHYECKOT0 BOCTIMTAHMA:



ACTETUYECKOE OTHOUIEHUE K MUPY, BKIIFOYAsl SCTETUKY HAYYHOI'O TBOPYECTBA,
npucyero pu3n4eckon Hayke;

5) Tpy10BOTr0 BOCIIMTAHUSL:

UHTEpPEC K Pa3IMYHBIM cdepaMm npodhecCHOHANbHOU AESTEIBHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHHE COBEpIIaTh OCOZHAHHBINA BHIOOP
Oynymei mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC JKU3HCHHBIC TIAHBI;

TOTOBHOCTb U CIOCOOHOCTHh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTU
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HU;

6) 3K0JI0rNYeCcKOTro BOCIIUTAHUS:

c(hOpMHPOBAHHOCTh JKOJOTHUYECKOW KYJNbTYphl, OCO3HAHHE TJI00AIBHOIO
XapakKTepa 3KOJOTHYECKHUX MPOOIIeM;

IJIAHUPOBAHKUE U OCYIIECTBJICHUE JICCTBUIM B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHUS LeJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpeHrue ONbITa JEATEIIBHOCTH SKOJOTMYECKOM HaNmpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUU 110 (PUBHKE;

7) HEHHOCTH HAYYHOTO MO3HAHUS

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAHME LEHHOCTHM HAy4YHOW JEATEIIbHOCTH, TOTOBHOCTH B IIPOLECCE
u3ydeHus: (QU3MKA  OCYLIECTBISATH  HPOEKTHYHD M HCCIEAOBATEIbCKYIO
JEATEeIbHOCTh MHANBUIYATIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckune geiicTBUs:
CaMOCTOATENLHO  (QOopMyJIHpOBaTH W aKTyallU3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIpENENATh 1eNIM JACSITENIbHOCTH, 3aJaBaTh MapaMeTpbl W KPUTEPUU HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTM M MPOTUBOpPEUYUST B  paccMaTpUBaEMbIX
bu3MYeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C YU4ETOM aHAIM3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB
1[EJISIM, OLIEHUBATh PUCKH TOCJICICTBUMN JEATEIbHOCTH,
KOOPJIMHUPOBaTh W  BBHINIOJHATH PpabOTy B  YCJIOBHUSIX  PEAIBHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBUS,
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.



ba3oBble ucciaenoBare/bCKue 1eMCTBUA:

BJIaJIETh HAYYHOM TEPMUHOJOTHEH, KIIIOYEBBIMU MOHSATHUAMU U METOJAMHU
buznueckoil HayKu;

BJIAJICTh HaBBIKAMU y4e€OHO-HCCIIEIOBATEIbCKON U MPOEKTHOMN JESITeIbHOCTH
B 00y1acTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB peUIeHHs 3a7a4d (U3MYECKOTO COACp>KaHUS, MPUMEHEHHUIO Pa3IHMYHbIX
METO/IOB [TO3HAHHS;

BIAJCTh BHUAAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEpHpETalud, MPeoOpa3oBaHUI0 W MNPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX
CUTYallUsIX, B TOM YHCIIE TIPU CO3JIaHUU YYEOHBIX MPOEKTOB B 00J1aCTH (DU3HUKY;

BBISIBIISAITh [IPUYMHHO-CJICACTBEHHBIE CBS3M M aKTyaJIM3UpOBaTh 3a1ady,
BBIJIBUTaTh TUIIOTE3y €€ pEIIEHUs, HaXOAUTh APTYMEHTHI ISl JI0Ka3aTeIbCTBA
CBOUX YTBEPKJICHUH, 3a]1aBaTh apaMETPbl U KPUTEPUU PELICHUS;

aHAJIM3UPOBAaTh IMOJYYEHHBIE B XOAE PEUICHUA 3aJlayd pe3yJIbTaThl,
KPUTHYECKU OIIEHUBATh UX JIOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NEeSATEILHOCTH, B TOM YKCIIE TIPU U3yYeHUH (PU3UKH;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH MPUOOPETEHHBIN OIIBIT;

YMETh MEPEHOCUTh 3HaHHWA 10 (HU3MKE B MPAKTUYECKYI0 00JacTh
KU3ZHEIEATEIIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIEC UJIEH, MIPEJIaraTh OPUTMHAIBHBIE MOJXO0/IbI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 33/1a4H, JIOMYCKAIOIINE aTbTEPHATUBHBIC PEIIICHUSI.

Pa6ora ¢ unpopmaunmeii:

BJIAJETh HABBIKAMHU MOJy4YeHHUs] UHPOpMauu (U3HUECKOTO COAEPKaHUS U3
HMCTOYHUKOB PAa3HbIX THUIIOB, CAMOCTOSATEIIBHO OCYLIECTBIATh IOUCK, AaHAIMU3,
CUCTEMATHU3AIMIO U HHTEpIpETaruio MHPOPMAIMK PA3IUYHBIX BHUIOB U (HOpM
MIPE/ICTABIICHHUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJB30BaTh  CpPeACTBA  HUH(POPMAIMOHHBIX U  KOMMYHHUKAIMOHHBIX
TEXHOJIOTUW B PEIICHUU KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3ALMOHHBIX
3aad ¢ CcoOMofeHHEM TpeOOBaHWUN JPrOHOMHKH, TEXHUKH O€30MacHOCTH,
TUTUEHBI, pecypcocOepeKeHusi, TMPaBOBbIX ©  ITUYECKUX HOPM, HOPM
nH(popMaIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCTHl (PU3MUECKOTO COJACPXKAHUS B PA3TUYHBIX (opMarax c
y4€TOM Ha3zHaYeHUs] UHPOPMAIIUU U TIEIICBOM ayIUTOPHH, BEIOUpAsi ONITUMATLHYIO
dbopMy TIpeCTaBICHUS I BU3yJIU3AIUH.



KoMMyHuKaTHBHBIE YHHBePcaIbHbIe YUeOHbIe JeliCTBUS:

OCYIIECTBIATh OOLIEHWE Ha YypokKax (U3MKK U BO BHE-YPOUHOU
NEeSATEIbHOCTH;

pacrno3HaBaThb MPEANOCBUIKM  KOH(UIMKTHBIX CHUTyallud M cMsr4arb
KOH(JIMKTHI;

pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOKO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
S3BIKOBBIX CPEJICTB;

INOHMMATh U HCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHIUBUIYaJIbHOU
paboThI;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX IEHCTBHI C y4€TOM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro YjeHa KOJUIEKTHBA,;

OpPUHUMATh LM  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBaTH U
KOOPAMHUPOBATh JEHUCTBUSA MO €€ JOCTHIKEHMIO: COCTaBJIATh IUIAaH JEWCTBUH,
pacnpenensaTb poid C y4E€TOM MHEHMH y4YacTHUKOB, OOCYXJaThb pe3yJbTaThl
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOETr0 BKJIAJla M KAXKIOTO Yy4YaCTHHKA KOMAaHIbl B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejyiaraTb HOBBIE IPOEKTHI, OLEHUBAThb HAEH C TO3UIMH HOBU3HBHI,
OpPUTMHAJILHOCTHU, IPAKTUYECKOIN 3HAUUMOCTH;

OCYUIECTBJISITh [MO3UTUBHOE CTPATETMYECKOE IMOBEACHUE B PA3IUYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpAXKEHHE, OBITh MHUIIMATUBHBIM.

PerynsiTuBHBIC YHHBeEpCaJbHbIe Yy4eOHbIe NeiCTBHSA
Camoopranusamnus:

CaMOCTOATENIbHO OCYUIECTBJISATh MO3HABATENIbHYIO NIEATEIbHOCTh B 00JacTH
GU3MKM W acCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3a]1aUM;

CaMOCTOATEJIBHO COCTABJISITh IUIAH PELICHHS PACUETHBIX M KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKOM PabOThI C yUETOM UMEIOILIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

paciupsTh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha cels
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO JPYAWIMH B O0JaCTH
(bU3KKH, TOCTOSIHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:



JaBaTh OIIEHKY HOBBIM CHUTYaIlUsIM, BHOCUTh KOPPEKTHBBI B NIESTEIHHOCTD,
OIICHUBATh COOTBETCTBHE PE3YyJIbTATOB IIEIISIM;

BIAJCTh HABBIKAMH  TIO3HABATENHHON  pedIeKCMH  KaK  OCO3HAHMSI
COBEpILIAEMbIX JIEUCTBUM M MBICIUTEIBHBIX TMPOIECCOB, HMX PE3ylbTaTOB H
OCHOBaHMUI;

WCITOJIB30BaTh MPUEMBI PeIICKCUU ISl OIICHKU CUTYyaIluH, BEIOOpa BEPHOTO
pEIICHHST;

YMETh OIIEHUBATh PUCKHM W CBOEBPEMEHHO MNPUHUMATH PEIICHUS MO HX
CHUKEHMUIO;

NpUHUMATh MOTHUBBI W apryMEHThl APYrMX TMpH aHalM3e pe3yibTaToB
NEeSATEeTLHOCTH;

MPUHUMATh Ce0s1, TOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

OpUHUMATh MOTHUBBI W apTryMEHTHl APYrHMX TMPH aHalM3e pe3yibTaToB
NEeSTeIbHOCTH;

MIPU3HABATh CBOE MPABO M MPABO JPYTHX HA OMIMOKH.

B mporecce AOCTWKEHUS JTUYHOCTHBIX PE3yJbTaTOB OCBOCHUS MPOTPAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro o0IIero oOpa3oBaHUs Yy OOydaronIuxcs
COBEPILICHCTBYETCS HIMOIIMOHATLHBIH UHTEJIEKT, MpeAnoararonuii
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUS, BKIIFOYAIOIIETO CIIOCOOHOCTh ITOHUMATh CBOE 3MOIIMOHATIBLHOE
COCTOSIHHE, BUCTh HAMPABICHUS Pa3BUTHS COOCTBEHHOW AMOIIMOHAILHON CQepHl,
OBITH YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEIEHHME, CIOCOOHOCTh aJaNTUPOBATBCS K
AYMOITMOHAIEHBIM U3MEHECHHSIM U TIPOSIBIIATH THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAITMH, BKIIOUAOIICH CTPEMJICHUE K JOCTIDKCHHIO IEIH |
ycrexy, ONTUMU3M, WHUIIMATUBHOCTh, YMEHHE JEHCTBOBATh HMCXOJs M3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKITIOYAIOMIEH CIIOCOOHOCTh MMOHUMATh AMOIIMOHAILHOE COCTOSIHUEC
JIPYTUX, YYUTHIBATH €r0 TP OCYIIECTBICHUH OOIICHUS, CIIOCOOHOCTh K
COUYBCTBHIO M COTIEPEIKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKITFOUAIOIIUX CIIOCOOHOCTH BHICTPAUBATh OTHOIICHHMSI
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISITH HHTEPEC U Pa3pemiaTh KOHPIUKTHI.

NPEIMETHBIE PE3YJIBTATBI
K xonmy obydenuss B 11 kiacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD Y 00YUAIOIIUXCS YMEHUN:



JEMOHCTPUPOBATh Ha MPUMEpPAX POJib U MeCTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHpA, B PA3BUTUH COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B TNPAKTUYECKOW NEATENBHOCTH JIIOAEH, LEITOCTHOCTh M EIUHCTBO
($u3nYECKOIl KapTUHBI MUPA;

YUUTBHIBaTh TPaHULBl IPUMEHEHUS W3YYEHHBIX (U3NYECKUX MOJEIIEH:
TOYEYHBIN JJIEKTPUUECKUM 3apsfl, JIyd CBETa, TOUCYHBIM UCTOYHHK CBETA, /ICPHAs
MOJieJIb aTOMa, HYKJIOHHAsh MOJIE€Jb aTOMHOTO siipa MPH PEIIeHUU (PU3NUIECKHX
3ajay;

pacrno3HaBaTh (PU3NUYECKHUE SIBICHUS (IIPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB 3JIEKTPOAVMHAMMKHN U KBAaHTOBOW (DPM3UKHU: AJIEKTpUUECKasl IPOBOAUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHMYECKOE, MAarHUTHOE IEHUCTBUS TOKA, B3aUMOJCUCTBHE
MAarHiTOB, JJICKTPOMAarHuTHas WHAYKLHWs, JACUCTBHE MArHUTHOIO TIOJISI Ha
IPOBOJHUK C TOKOM U JBIXKYIIUMHCS 3apsi, 3JCKTPOMarHUTHbIE KOJE€OaHUS U
BOJIHBI, MPSIMOJIMHEMHOE pPACIpPOCTPAHEHUE CBETA, OTPa)XEHUE, IPEIOMIICHUE,
uHTEeppepeHus, audpakuus W MOJApU3alMs CBETa, JHUCIEpCUs CBETa,
dbotoanexTpudeckuii 3pdext (poToaddekT), CBETOBOE JaBICHUE, BOSHUKHOBEHUE
JMHEWYAaTOro0 CHEKTpa aroMa BOJOPOJA, €CTECTBEHHAsT W HCKYCCTBEHHAs
PaaOAKTUBHOCT;

OINKCHIBaTh M3YYEHHbIE CBOMCTBA BELIECTBA (JIEKTPUUYECKHE, MArHUTHBIE,
ONTHUYECKHE,  DJEKTPUYECKYI0  MPOBOAMMOCTb  pa3JIMYHBIX  Cped) H
AJIIEKTPOMArHUTHBIE SIBJIIEHUSA (TIPOLECCHI), MCHOJb3Yyd (U3UUYECKUE BEIHYMHBIL:
JIIEKTPUYECKUN 3apsll, CHJIa TOKA, JIEKTPUYECKOE HAIPSIKEHUE, JIEKTPUYECKOE
COIPOTHUBIIEHUE, Pa3HOCTh MOTEHLMAJIOB, AJIEKTPOJBIIKYIIAs cuja, paboTa TOKa,
WHAYKIOUS MarHATHOTO MOJjs, cuia Awmrmepa, cuia JlopeHua, MHIYKTUBHOCTh
KATYIIKH, DHEPrus HJIEKTPUYECKOTO0 M MArHUTHOTO IMOJIEH, MEPHOJ M YacToTa
KojeOaHuii B KoyeOaTeIbHOM KOHTYpe, 3apsi W CHJa TOKa B MpOLEcce
TFAPMOHMYECKUX DJIEKTPOMArHUTHBIX KoJieOaHWH, (POKYCHOE pacCTOsHHE U
ONTUYECKasl cuja JMH3bI, NPU ONHCAHUU MPABUIBHO TPAKTOBATh (PU3UUECKUIA
CMBIC]I HCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUEeHHS M €JAMHMIIbI, YKa3bIBATh
GbopMysbl, CBA3BIBAIOIIME JAHHYIO (U3WYECKYI0 BEIUYUMHY C JAPYTUMH
BEJINYNHAMM;

ONMCBHIBATh H3YyYECHHBIE KBAHTOBBIC SBICHUS M MPOLECCHI, HCIOIb3Ys
buznyecKkue BEIMYUHBL: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JJMHA BOJHBI U
4acTOTa CBETA, SHEPIUs U UMITYJIbC (DOTOHA, IEPUO]T MOTYypacaga, SHEPTUs CBA3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX O0O3HAu€HUs M E€AMHMIIBI, yKa3bIBaThb (HOpMyIbl,
CBSI3BIBAIOIIME JAHHYIO (PU3UYECKYI0 BEIUYMHY C JpPYTMMH BeJIMYHWHAMH,
BBIUUCIISATH 3HAaU€HNE (PU3NYECKOM BEINYNHBI;



aHAMM3UPOBATh (PU3UUYECKHE MPOIECCHI U SBICHUS, UCIOJB3YS (PU3MUECKHE
3aKOHBI ¥ MPUHLUIBL 3aKOH OMa, 3aKOHBI MOCIEA0BATEILHOIO U MapaJlIEIbHOIO
COCOMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JIeHla, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIWH, 3aKOH MPSMOJUHEWHOTO PAaCIPOCTPAHEHUSI CBETA, 3AKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHIITEHa miia Gororddexra,
3aKOH COXPAHEHUs SHEPrUH, 3aKOH COXPAHEHUS HUMITYJIbCa, 3aKOH COXPAHEHUS
ANEKTPUUYECKOTO 3apsijia, 3aKOH COXPAHEHHUsI MAacCOBOr0 4ucia, nmocrynartel bopa,
3aKOH PaJIMOAKTUBHOTO pacmajia, Mpy 3TOM pasiinyaTh CJIOBECHYIO (hOPMYIUPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE BBIPAKEHHWE W YCIOBHS (TpaHUIbl, 00JacTH)
MIPUMEHHUMOCTH;

OMpENIENATh HANIPABIICHUE BEKTOPA UHIYKIIMK MarHUTHOTO TOJISI TPOBOAHUKA
C TOKOM, CUJIbl AMIiepa u cuibl JlopeHna;

CTPOUTh U OIHMCHIBATh H300paKEHHE, CO3/IaBAEMOE IUIOCKUM 3EpKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh HKCIEPUMEHTHI 0 MCCIECAOBAHUI0 (DU3NUYECKUX SBJICHUU U
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUMN: MPU STOM
dbopmynupoBaTh mpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro JKCIEPUMEHTA,
coOUpaTh YCTAaHOBKY W3 MpPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMBIT H
(bopMyIMpOBaTh BHIBO/IBI,

OCYILECTBJISITh MPSIMbIE M KOCBEHHBIC U3MEPEHUS (PU3MUECKUX BEIUYUH, MPU
ATOM BBIOMpPaTh ONTUMAJBHBIA CIOCOO M3MEPEHHUS U HCIOJIh30BaTh W3BECTHHIC
METO/IbI OLIEHKHU MOTPEIIHOCTEN NU3MEPEHMUIA;

UCCJIENIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C HCIOJb30BaHUEM
OpSMBIX HM3MEPEHUH: MPU H3TOM KOHCTPYHPOBATH YCTAHOBKY, (UKCHUPOBATH
pe3yabTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3WYECKUX BEJIWYUH B BHUJAC TaOIMI] U
rpaduKoOB, JI€JIaTh BBIBOJIBI 10 PE3yJIbTaTaM HUCCIICIOBAHMUS;

coOII0/1aTh MpaBmiia 0€30MacHOr0 TPyJa MPHU MPOBEJACHUU HUCCIEIOBAaHUN B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIEOBATEIBCKON U MPOCKTHOU
JIEATEIIBHOCTH C HUCIIOJIb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB U J1aOOPATOPHOTO
000opy1I0BaHUS;

pemiaTth pacu€THble 3aJayd C SIBHO 3aJaHHON (DM3MYECKOW MOJEINbIO,
UCTIOJIBb3Ysl (PU3MYECKUE 3aKOHBI M TIPUHIIUITBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/1auu
BBIOWPATh (PU3UYECKYIO MOJENb, BBIACIATh (PU3MUECKHE BEIMYMHBI U (POPMYIIHI,
HEOOXOJMMBbIC JIsI €€ pPEelICHUs, MPOBOJIUTH Pacdy€Thl U OLICHUBATHh PEabHOCTh
MOJTY4YE€HHOT0 3HaueHUsI GU3UIECKON BEJIMUUHBL;

pelaTh KaYeCTBEHHBIC 33/1a4l: BHICTPAUBATh JIOTUYECKU HEPOTUBOPEUUBYIO
LEMOYKY PACCYKICHHN C OMOpOM Ha M3y4YEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
bu3ndYecKue SIBICHUS.



KoumnuecTBo yacos DJIEKTPOHHBIE
Ne HauMeHoBaHue pa3ie/ioB U (undposbie)
KonTpoabnbie IIpakTuyeckue
n/n TeM MPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padéoTbI
pecypchbl
Paznen 1. JIEKTPOAUHAMUKA
11 MaruuTtHoe ToJIe. 11 1 10 bubmoreka IIOK
' DJICKTPOMArHUTHAS WHIYKIIHSI https://m.edsoo.ru/7f41c97c
Wroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
51 MexaHndecKkue u 9 0 9 bu6moreka IJOK
' AJIGKTPOMArHUTHBIC KOJICOAHUS https://m.edsoo.ru/7f41c97c
59 MexaHu4deckue 1 5 0 5 bubmoreka IIOK
' AJICKTPOMATrHUTHBIC BOJTHBI https://m.edsoo.ru/7f41c97c
bubmoreka IIOK
2.3 10 1 9
Orriica https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 24

Pa3zaea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCUTEJBHOCTHU

3.1

OCHOBBI ClielIMATIBLHON TEOpUH
OTHOCHUTEIIbHOCTH

Hroro no paszneny

4 0

4

4

bu6mmoreka IJOK
https://m.edsoo.ru/7f41c97c

Pasznen 4. KBAHTOBAS ®PU3UKA



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

bubmoreka [JOK
4.1 i 1
MEMEHTEI KBAHTOBOH ONTHKIL 0 > https://m.edsoo.ru/7f41c97c
bubmoreka [JOK
42 Crpoetiite aoma 4 0 4 https://m.edsoo.ru/7f41c97¢c
bubmoreka [IOK
43 ATOMHOE A7pO > 0 > https://m.edsoo.ru/7f41c97c
Hroro no pazneny 15
Pazngen 5. 3JIEMEHTBI ACTPOHOMMUU U ACTPO®PU3UKU
51 DJIEeMEHTBI aCTPOHOMUH U 7 1 6 bubmoreka [JOK
' acTpoU3UKH https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 7
Paznen 6. OBOBIIAIOILIEE IIOBTOPEHHUE
bubmoreka IIOK
01 Obobmarouee nosToperte 4 1 3 https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 4
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10O 68 5 60

[TPOI'PAMME



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

11 KITACC

Koaun4yecTBO 4acoB

DJIeKTPOHHBbIEe HU(pPOBbIE

Nen/m  Tema ypoka Hata oOpa3oBaresibHbIC
Bcero U3y4YeHUS
pecypcsbl
[TocTosiHHBIE MATHUTBI U UX
1 B3auMMOJICHCTBUE. MarHUTHOE TOJIE. 1 bu6amoreka I{OK
Bektop MarHuTHON HHIYKIMA. JIMHUM https://m.edsoo.ru/ff0c9778
MarHUTHOW WHIYKIIHH
MarHutHoe€ 1oJjie TPOBOJIHUKA C TOKOM.
2 OmneIT Dpcrena. B3:HM0§eﬁCTBHe 1 bubmorexa [TOK
https://m.edsoo.ru/ff0c98fe
MPOBOJHUKOB C TOKOM
3 Jlabopatopnas pabora «3ydenue 1 bubmuotexa [JOK
MAarHATHOTO TIOJIS KATYIITKH C TOKOM) https://m.edsoo.ru/ff0c98fe
JlericTBME MarHUTHOIO I10JIS Ha
MPOBOAHUK ¢ TOKOM. Cuna Ammepa.
4 HIE)I6OpI:1TOpHa}I pabora «HCCJ’IC,Z[OI];aHI/Ie 1 bubnmorexa LIOK
. https://m.edsoo.ru/ff0c9ac0
NENUCTBUS TOCTOSTHHOT'O MarHuTa Ha
PaMKy C TOKOMY
elCTBUE MAarHUTHOTO TOJIS Ha
3) I[ILBI/DKyHIYIOCH 3apsKEHHYIO YACTHILY. 1 bubnmorexa LIOK
https://m.edsoo.ru/ff0c9df4
Cuna Jlopenna. Pabora cunst Jlopenia
DnekTpoMarHuTHas HHIykius. [lotok
6 BEKTOpa MarHuTHOM HHIyKuuu. DJ1C 1

MHJIYKIIUU. 3aKOH AJIEKTPOMArHuTHOM



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

uHayKuuu dapaaes

Jlabopatopnas pabota «VccrnemoBanue

3aBHUCUMOCTH IIEpUOJa MaJIbIX

7 SIBJICHUSI DJIEKTPOMArHUTHOU bubmmorexa LIOK
https://m.edsoo.ru/ffOcal50
UHIYKITUN
NuaykTuBHOCTD. SBIEHUE

3 camonHayKuu. JJIC caMOMHIyKIIMHA. bubmoreka IIOK
DHeprus MarHATHOTO TIOJIST KaTYIITKH C https://m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMAarHUTHOE TI0JIe
TexHuyeckue ycTporucTBa U ux
MIPUMEHEHNE: TTOCTOSTHHBIC MarHUTHI,

9 AJIIEKTPOMATHUTBI, 3JICKTPOJIBUTATEb,

YCKOPHUTENN JIEMEHTAPHBIX YaCTHII,
WHIYKIIMOHHAS TIeYb

10 O6o06maronuit ypok « MarHuTHoe mnoJie. bubmoreka [JOK
DIEeKTpOMArHUTHAS. HHTYKIIHS https://m.edsoo.ru/ff0cab82
KoHntposnbHas padboTta o teme

11 «Ma?;II/ITHOC rﬁ)ne. DneKTpOMarHuTHast Bubmorexa [OK

https://m.edsoo.ru/ff0cad58
WHITYKITHASD
CB0OOTHBIC MEXaHUYECKUE KOJICOAHMS.

12 ["apMonunyeckue konedanus. Y paBHEHHE bubmuotexa [JOK
rapMOHUYECKUX KOJICOAHMIA. https://m.edsoo.ru/ff0caf06
[Ipesparenue sHepruu

13 Jlabopatopnas pabota «VccnemoBanue



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

KoJ1e0aHU rpy3a Ha HUTH OT JJIMHBI
HUTHU U MaccChl Tpy3a»

Koneb6arenbubiit koHTYp. CBOOOAHBIE
AJIEKTPOMArHUTHBIC KOJIeOaHus B

14 ujeaaIbHOM KoJjie0aTeIbHOM KOHTYpE. bubmorexa LIOK
https://m.edsoo.ru/ff0cb820
AHaJIOTHSI MEXK]Ty MEXaHUYECKUMU U
AJIEKTPOMArHUTHBIMU KOJIEOAHUSIMU
®opmyna ToMcoHa. 3aKOH COXpaHEHUS
15 BHCII))FI?III/I B HJIcaJIbHOM KOJIe6aTIe)JIBHOM bubsmorexa TIOK
https://m.edsoo.ru/ff0cb9c4
KOHTYpEe
IIpencraBieHue o 3aTyXarlux
KosicOaHuAX. BEIHYyXIeHHBIC
16 MEXaHUYCCKHUE KOJZ@GI:lHI/Iﬂ. Pe3onanc. buommorexa OK
https://m.edsoo.ru/ff0cbb86
BrinyX1€HHbBIC 2JICKTPOMAarHUTHBIE
KoJICOaHMS
ITepemennslit Tok. CHHYCOUIaTbHBIN
MEPEMEHHBIN TOK. MOIITHOCTh
17 HCECMCHHOFO TOKA. AII\/IHHJ]I/ITYI[HOC u bubmorexa OK
g https://m.edsoo.ru/ff0cbd34
JEeNUCTBYIOIIEE 3HAUCHUE CUJIbI TOKA U
HaIpsOKEHUS
Tpanchopmarop. IIponsBoacTso,
18 nepeaayda u moTpedsieHue
AJIEKTPUYECKON DHEPIUun
19 Y CTpOUCTBO 1 MPAKTHUYECKOE bubmumorexa [JOK

MIPUMEHEHUE AIIEKTPUUECKOTO 3BOHKA,

https://m.edsoo.ru/ff0cc324
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I'CHCpPaTOopa ICPCMCHHOTI'O TOKA, JIMHUI
QJICKTpOIICpCaad

DKOJIOTHUYECKHUE PUCKHU IIpU
IMPOU3BOACTBC JJICKTPOOHCPIUH.

20 Kynbrypa ucnonszoBanus
3JIEKTPOIHEPTUU B MOBCEIHEBHOM
KUZHH
MexaHuveckre BOJIHbI, yCIOBUS

21 pacnpoctpanenus. [lepuoa. CkopocTb bubmoreka [JOK
pacipoCTpaHEHUS ¥ JTHHA BOJIHEI. https://m.edsoo.ru/ffOcca54
[TonepedHbie ¥ MPOAOTLHBIC BOJHBI

99 3ByK. CKOpOCTh 3ByKa. | pOMKOCTH butmoreka [JOK
3ByKa. Beicora Tona. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DIEeKTPOMArHUTHBIE BOJIHBI, MX

23 CBOfICfBa U CKOPOCTb. HlKaJ;a Bubmorexa [OK

https://m.edsoo.ru/ffOccfe0

AIIEKTPOMATHUTHBIX BOJH

24 [TpuHITUTIBEI paTUOCBSA3H U TEJICBUICHUS.
PasButue cpencrts cBsa3u. Paguonokanus
Kontponbshas paborta «Konebanus u bubmuotexa [JOK

25
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsiMonuHEHOE pacpoCTpaHEeHUE

26 CBF:%Ta B OILHOpOI[HIz)f;I Cgeﬂ?ToqeqHHﬁ bubmotexa LOK

https://m.edsoo.ru/ff0cd350

HWCTOYHMK cBeTa. JIyd cBeTa

27 OTtpaxeHue cBeTa. 3aKOHBI OTPAKEHUS bubmmoreka [JOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
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https://m.edsoo.ru/ff0cc6f8
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ceera. [loctpoenue n3o0pakeHui B
IJIOCKOM 3€pKaje

https://m.edsoo.ru/ff0cd4e0

[Ipenomienue cera. [lomHoe

bubmoreka IIOK

28 BHyTpeHHee oTpakeHue. [IpenenbHbiit https://m.edsoo.ru/f0cd7f6
yTOJI MOJTHOTO BHYTPEHHETO OTPAKEHHUSI
Jlabopartopnas padbota «M3mepenue bubmmoreka [JOK
29
MOKA3aTeJsl MPEJIOMIICHHS CTEKIIa https://m.edsoo.ru/ff0cd67a
JIunssl. [TocTpoeHue nzo0paxeHuii B
30 JIUH3E. CDOpM}I:’)J'Ia TOHKOM J'E/IH3BI. bubmmorexa LLOK
https://m.edsoo.ru/ff0cddle
YBEIUUYEHHE JTUH3BI
31 Jlabopatopnas pabota «VccrnemoBanue
CBOMCTB M300pa)KEHUI B JIMH3aX»
Hucnepcus cBera. CloxHBINA COCTaB
32 6enoro ceeta. [{Ber. JlabopatopHas
paborta «Habmronenue nucrepcuu
CBETa»
33 HNurepdepenius creta. Judpakius butmoreka [JOK
ceeta. JJudpaximonnas pemeérka https://m.edsoo.ru/ffOced22
34 [TonnepeyHOCTH CBETOBBIX BOJIH. bubmmoreka [JOK
[Tonspu3zanus ceta https://m.edsoo.ru/ffOcf02e
35 OnTuyeckue MPUOOPHI U YCTPOHCTBA U
YCIIOBHSI X O€30MaCHOTO IPUMEHEHUS
36 ['paHn1IBI NPUMEHUMOCTH KIACCUYECKOU bubmumorexa [JOK

MexaHuku. [locTynarsl cienuanbHON

https://m.edsoo.ru/ffOcf862
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TCOPHUH OTHOCUTCIIBHOCTHU

OTHOCUTEIBLHOCTD OIHOBPCMCHHOCTH.

37 3amejyieHue BpEMEHH M COKpaIlleHUe bubmorexa LIOK
https://m.edsoo.ru/ffOcfa42
JUTUHBI
DHeprusi 1 UMITYJIbC PEISTUBUCTCKOU
38 ‘IaCTI:/II_IBI. CBSISI?] Macfm C DHEpTueu u bubnmorexa LIOK
https://m.edsoo.ru/ffOcfc68
MMITYJIbCOM. DHEPIrus MOKOs
KontponsHnas pabora «Ontrka. OCHOBBI
39 cneuTI/rI)aanoﬁ feoppm bubmorexa HOK
https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIHBHOCTH
40 ®otonbl. Popmyna [nanka. DHeprus u bubmuotexa [JOK
UMITYJIbC (OTOHA https://m.edsoo.ru/ffOcfel6
41 OTKpBITHE U UCCIETOBAHUE bubmoreka [JOK
dotorddekra. OnbiTel A. I'. CtoneToBa https://m.edsoo.ru/ffOcffc4
3akoHbl poTordekTa. YpaBHEHUE
42 3ﬁHHIT€§HEl ,Z[H(lf)l(b(bOTOBq);eKTa. bubnmorexa LIOK
https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» ¢pororddexra
43 JlaBnenue ceera. OnbiTel I1. H. bu6mmoreka I{OK
JlebeneBa. XuMmuueckoe IeiCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHuyeckue ycTponcTsa u
a2 MPaKTUYECKOE TPUMEHECHHUE:!
dboTorsieMeHT, (OTONATUUK, COJTHEUHAS
OaTapesi, CBETOIUO/T
45 Pemenne 3amaq mo teMe «DJIE€MEHTHI bu6mmoreka IJOK
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KBAaHTOBOW OITHUKM))

https://m.edsoo.ru/ff0d0302

Mogaens atoma TomcoHa. OObITEI

46 Pezepdhopaa nmo paccestHUIO 0-4aCTHII. buommorexa LIOK
https://m.edsoo.ru/ff0d091a
[InanerapHas Mojelb aTOMa
bubmoreka IIOK

47 Hocrynatet bopa https://m.edsoo.ru/ffOdOafa
Nznyyenue u nornomieHue poToHOB

48 Hpn};{epexone aTOM;:H C oz[Hc()l;o YPOBHS bubmmorexa LIOK

. https://m.edsoo.ru/ff0dOafa
SHEPTUHU Ha APYroi. Bumbl ciekTpoB
BomnHoBBIE cBOKMCTBA YacTull. BoJiHEBI 1€
Bbpoiinsa. KopryckynsspHO-BOITHOBOM bubmuotexa [JOK

49
nyaian3M. CIOHTaHHOE W BBIHYKICHHOE https://m.edsoo.ru/ff0d0ca8
W3JTy4YeHUE
OTkpbITHE PAIMOAKTUBHOCTH. OMBITHI

50 Pe3el;(bopn§ rf[o OTIPEJICIICHUIO COCTaBa bubmiorexa LLOK

https://m.edsoo.ru/ff0d0fd2
PaIMOaKTUBHOTO U3JTyUYEHUS
CaoiicTBa anbda-, 6era-, raMma-

o1 n3ny4deHus. BausgHue paauoakTUBHOCTH
Ha )KUBBIC OPTaHU3MBI
OTKpbITHE IPOTOHA U HEUTPOHA.

59 N3oronsl. Anbha-pacna. bubmuotexa [JOK
DJIEKTPOHHBIN U MO3UTPOHHBIN OeTa- https://m.edsoo.ru/ff0d1162
pacnaz. I'amma-usiydyeHue

53 DHeprusi CBs3U HYKJIOHOB B sJIpe. bubmmoreka [JOK



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162

SnepHble peakuuu. SAnepHbIN PEakTop.
[TpoGiembl, EPCIEKTUBBHI,
3KOJIOTUYECKHE ACIIEKTHI SICPHOU
SHEPrEeTUKU

https://m.edsoo.ru/ff0d1356

54

55

56

DJieMeHTapHbIe YacTUllbl. OTKpBITHE
Mo3uTpoHa. MeTo bl HAOIIOACHUS U
pEerucTpanuu JIeMEHTAPHBIX YaCTHII.
Kpyrnsiii cron «®yH1amMeHTanbHbIE
B3auMoiercTBUs. EquHCTBO
(bu3UIECKON KapTUHBI MUPAY

Bup 38€3nH0r0 HeOa. Co3Be3aus, ApKUe
3BE3IbI, IUIAHETHI, X BUIUMOC
nBmwxkenne. CoaHeyHas cucreMa
Connne. CotHeUHass akTUBHOCTb.
Nctounnk sneprun ConHIa U 3BE3

bubmoreka IIOK
https://m.edsoo.ru/ff0d0e38

S7

58

3BE3/1bI, UX OCHOBHBIE XaPAKTEPUCTHUKH.
3BE3/1bI II1aBHOM MOCIEA0BATEIBHOCTH.
Bnytpennee ctpoenue 3BE3 .
CoBpeMEHHBIE TPEACTABIECHUS O
MIPOUCXOKICHUH U 3BoJronny CoJIHIA U
3BE3]]

Muneunsii [lyte — Hama ["anakruxa.
[Tonoxxenue u aBrkenne CoHIA B
lNamaktuke. ['anaktuku. YEpHbIE ABIPHI B
AIpax rajlaKkTUK
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59

Bcenennas. Paz6eranue rajakTuk.
Teopus bonpmoro B3psiBa. PenukroBoe
n3nydyeHue. MerarajgakTuka

60

61

62

63

64

65

Hepemennsie mpo0aeMbl aCTPOHOMUHU

KonTtponbHas pabota « 3Je€MEHTHI
ACTPOHOMUU U acTpOU3UKI»

O6o6marouuii ypok. Posb ¢puszuku u
ACTPOHOMMH B 3KOHOMHYECKOM,
TEXHOJIOTUYECKOM, COIUAIbHON 1
ATUYECKOU cdhepax NesITeIbHOCTH
YyeJoBeKa

O6o6mmaronuit ypok. Posib 1 mecto
(U3HKU U aCTPOHOMHUH B COBPEMEHHOM
HAay4YHOM KapTHHE MUpPA

O6o6mmaronuii ypok. Ponb ¢puzndeckoit
TEOpHH B (POPMUPOBAHUU
MPEACTABICHUN O (PU3UUECKON KapTHHE
Mupa

O6o6maromuii ypok. Mecto
(du3nyuecKoil KapTUHBI MUpPa B O0IIEM
pSy COBPEMEHHBIX €CTECTBEHHO-
Hay4HbIX MPEJICTABICHUIN O PUPOJIE

66

PesepBHbIll ypok. MarautHoe noJe.
DNEeKTpOMarHuTHAsI MHTYKIIHS




Pe3zepBHblii ypok. Ontrka. OCHOBBI

o CHEIUATBLHON TEOPHH OTHOCUTEIIBHOCTH 1
68 Pesepnbiit ypok. KBantopas ¢usuka. 1 bubmuotexa [JOK
DJIEMEHTHI aCTPOHOMUU H aCTPODU3UKH https://m.edsoo.ru/ff0d1784
OBIIEE KOJIMYECTBO HACOB I1IO 68

[TPOITPAMME



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» dusuka, 11 knacc/ benara B.B., JlomauenkoB U.A., [Taneoparies FO.A.,
AxknronepHoe obmectBo «M3aaTensctBo «IIpocBemienne»

» dusuka, 11 kmace/ I'eanenmreiin JI.3., bynatora A.A., Kopuunbser 1.H.,
Komikuna A.B., O011ecTBO ¢ orpaHuue€HHON 0TBETCTBEHHOCThIO « BMHOM.
JlaGopartopus 3HaHu»; AKIIMOHEpHOE 001IecTBO «M31aTenbCTBO
«ITpocBenieHue»

» ®dusuka, 11 kinace/ Uzeprun 2.T., OO111€CTBO ¢ OrpaHUYEHHON
OTBETCTBEHHOCTHIO «PyccKkoe CI0BO - yUCOHUKY

» dusuka, 11 kimace/ KacesinoB B.A., O01ecTBo ¢ orpaHUYeHHON
OTBETCTBEHHOCTHIO «/[PODA»; AkimonepHoe oduiecTBo «M3aaTenbcTBO
«ITpocsenieHue»

» Gusuka, 11 knace/ Msikumes I'.J1., ByxoBues b.b., Yapyrun B.M. noa
penakmueii [TapdenTreBoit H.A., AkiinonepHoe obmectBo «M31aTeancTBO
«IIpocBemienue»

» dusuka, 11 kmace/ Mskumes I'.41., [lerpoBa M. A., Yronpaukos O.C. u
npyrue, OOIIeCTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «[PODAY;

AxknnonepHoe obiectBo «M3aaTensctBo «IIpocBemienne»



