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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHO 00pa3oBartesibHOU TporpaMmsl, nipeictaBieHHbIX B DI'OC COO, a Takxe
c yuéroMm (enepasbHON pabodeil mporpamMMmbl BocmuTaHus W KoHmenuu
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AUAX
Poccuiickoit @enepanuu, peaqu3yomlnx OCHOBHbIE 00pa30BaTEeIbHbIC IPOTPAMMBI.

[Iporpamma no ¢usuke onpenenseT o0a3aTeNbHOE NPEIMETHOE COICPIKAHUE,
YCTaHaBIMBAET PEKOMEHIYEMYIO MOCIIEIOBATEIbHOCTh U3YUYECHUSI TEM U PA3/EIIOB
y4eOHOro MpeaMera C y4€TOM MEXMIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3EH,
JOTUKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4aroUIUXCH.
[TporpamMMa mo ¢u3uke Aa€T MpeAcTaBICHHE O LEIAX, COAEpPKAHUU, OOIIen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CpPEICTBAMHU
yueOHoro npeamera « Pu3nka» Ha yriiyoJIEHHOM YpOBHE.

N3yuyenue kypca (u3MKA YriayOJnEHHOTO YpOBHS IO3BOJISIET PEAM30BATh
3aJja4l MPO(PECCUOHANBHON OPUEHTAIMH, HAMPABICHO HA CO3JaHUE YCIOBHUM NS
IPOSIBJICHUS] CBOMX HHTEIUICKTYaJbHBIX U TBOPYECKUX CHOCOOHOCTEH KaxAbIM
OoOy4JarommMmcsi, KOTOpble HEOOXOAUMBI I MPOJOJKEHHs 00pa3oBaHUs B
OpraHu3anusx Npo(ecCHOHAIBLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U MH)KEHEPHBIM CHEIIMATIbHOCTSIM.

B nporpamme no ¢pusmke onpeneistoTcs miIaHupyeMble pe3yIbTaTbl OCBOCHUS
Kypca (U3NKM Ha YpPOBHE CpeaHero o0miero oOpa3oBaHUs: JWYHOCTHBIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/I0JIOTUYECKON OCHOBOWM il pa3pabdOTKU TpeOOBaHU K JUYHOCTHBIM,
METanpeIMETHBIM U TPEAMETHBIM pe3yJbTaTaM OOydYaroluXCsl, OCBOMBIIMX
nmporpamMmy 1o (pu3uKe Ha YPOBHE CPEIHETO O0IIeTro 00pa3oBaHus Ha YIiTyOJIEHHOM
YPOBHE, SBJISETCS] CHCTEMHO-JEATEIbHOCTHBINA MOAXO.

[Iporpamma 1o gpu3rke BKIIOYAET:

IJIaHUPYEMBIE Pe3yIbTaThl OCBOCHHMS Kypca (GU3UKHU Ha YIiyOJIEHHOM YPOBHE,
B TOM YHCJIE€ IPEIMETHBIE PE3YIbTAaThI IO FOJaM O0yUYCHUS;

cozieprkanue yueoHoro npeamera «Dusmka» mo rogam 00ydeHusI.

[IporpaMmma 1o ¢u3MKe WMeeT MPUMEPHBIM XapakTep M MOXET OBITh
MCIOJIb30BaHA YUYUTEISIMU (DU3UKHU SISl COCTABIICHUS CBOUX pabOYHMX IPOrpaMM.

[TporpamMMa no ¢u3nke HE CKOBBHIBAET TBOPUECKYIO MHUIIMATHUBY YUHUTEJCH U
IPENOCTABIAET BO3MOXHOCTH [UISl pEaju3alMi  Pa3IMYHbIX METOJUYECKHX
MOJXOJOB K NpENnoAaBaHui0 (U3UKH HAa YIrIayOJIEHHOM YypOBHE NpPU YCIOBUU
coXpaHeHus1 00s3aTEIbHOM YaCTH COJIep KaHus Kypca.

®du3rka Kak Hayka O HauOoJsiee OOIIMX 3aKOHAX MPHUPOJbI, BHICTYMAas B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY



3HaHuU 00 okpykatoieM mupe. LLKompHbIN Kype GU3HKH — CUCTEMOOOpa3yIOMIHiA
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MMOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexaT B OCHOBE IIPOIIECCOB U SIBJICHMM, M3y4aeMbIX XUMHEH, OUOJIOTHEH,
dbusnyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYEeCKUX 3HAHUN OMNpENeIHIo XapakTep U OypHOE pa3BUTHE
pa3HOO0Opa3HBIX TEXHOJIOTH B cpepe SHEPreTUKH, TPAHCIIOPTA, OCBOEHHS KOCMOCA,
MOJy4YeHHUs] HOBBIX MaTepUalOB C 3aJaHHBIMH cBOWcTBaMu. M3yuenue ¢usuku
BHOCUT OCHOBHOM BKJIaJ B (JOPMHUPOBAHUE €CTECTBEHHO-HAYYHOU KapTHUHBI MHpa
oOy4aronierocsi, B pOpMHUpPOBAHUE YMEHHUI NMPUMEHATh HayYHBIA METOJ1 MMO3HAHUS
IIPU BBIIOJTHEHUH UMHU YYEOHBIX HCCIIE0BAHUM.

B ocHOBY Kypca (pu3uku Ha ypoBHE CpeHEro o01ero 00pa3oBaHus MOJ0KEH
pPSA e, KOTOPbIE MOKHO pacCcMaTpUBaTh KaK MPUHLHUIIBI €r0 TOCTPOESHHUS.

Hoea wuenocmnocmu. B COOTBETCTBHUM C HEW KypC SIBISETCS JIOTHYECKH
3aBEpUIEHHBIM, OH COJAEPKUT MaTepuai U3 BCEX Pa3/esioB (PU3MKU, BKIIIOUAET Kak
BOIIPOCHI KJITACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0ObeaUMHEH BOKPYr (Qu3nyeckux Teopui. Benymumm B Kypce ABIsSIeTCs
(dbopMUpOBaHUE MPEICTABICHUM O CTPYKTYPHBIX YPOBHSIX MaT€pHM, BEILIECTBE U
ToJIe.

Hoea zymanumapuzayuu. EE peanuzanus OpeAnoara€T MCIOJb30BAHUE
I'YMaHUTAPHOTO TOTEHIMAIa (PU3UYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
(GU3MKY ¢ pa3BUTHEM OOILECTBA, a TAKXKE C MUPOBO33PEHUECKUMH, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MpoOIeMamH.

Hoea npuxnaonoii nanpaenennocmu. Kypc dbusuku yrimyOoa€HHOTO ypOBHS
MPEANoaraeT 3HakOMCTBO C IITMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTMYECKHUX
IIPUJIOKEHUN H3YyYEHHBIX TEOpUM U 3aKOHOB. [Ipu 3ToM paccmarpuBaroTcs Ha
ypOBHE OOIIMX MPEICTaBICHUA W COBPEMEHHBIE TEXHHUYECKHE YCTpOICTBa, U
TEXHOJIOTHH.

Hoea 3xonocuzayuu peanusyercss MOCPEACTBOM BBEIACHHUS JJIEMEHTOB
COJlepKaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM TMpoljemMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C Pa3BUTHEM TEXHUKU M TEXHOJIOTHM, a Takxke OO0CYX IACHHS
npo6JieM pallMOHAIBHOTO MPUPOIONIOIH30BAHMS U SKOJIOTHYECKOI 0€30M1aCHOCTH.

OcBoeHue coJiepKaHusl MPOrpamMmbl MO (PU3UKE AOHKHO OBITH TOCTPOEHO Ha
MPUHIMIIAX CUCTEMHO-IEATEIbHOCTHOrO noaxoaa. s Gusnuku peanuzamus 3THUX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCMOJIb30BAHUM CAMOCTOSTENILHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHcTBYyIomero ¢akropa ydeOHoro mporecca. Jns yrmyOnéanoro
YPOBHS — 3TO CHCTEMAa CaMOCTOSITENBHOTO YYEHHYECKOrO0 3SKCIEPHUMEHTA,
BKJIIOYAIOLIETO (PpOHTAIbHBIE YYCHHMUECKHE OIBITHI MPH HU3YYEHUU HOBOTO
Martepuaina, JabopaTopHble paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOKHBI



JIBa crioco6a peanu3anuu GU3NYECKOro MpakTukyMa. B mepBom cinyyae mpakTuKyMm
npoBoAuTCA B KoHIE 11 kmacca, mubo mocie MepBOro WM BTOPOTO MOIYTOIuil
Bropoii ciocod — 310 nHTErpanus paboT MpakTUKyMa B CUCTEMY J1a0OpaTOPHBIX
paboT, KOTOpbIE MPOBOJIATCS B IIpoLiEecce U3yUeHUs paszena (Temsl). [lpu atom noa
paboTamMu IpakTUKymMa HNOHHMMAETCS CaMOCTOSTENbHOE MCCIEI0BAaHUE, KOTOPOE
MPOBOAUTCA TIO PYKOBOJCTBY CBEPHYTOrO, 000OIIEHHOTO BHIa 0€3 MOIIaroBOi
UHCTPYKIIUH.

B nporpamme 1o (¢usnke cuCTEeMa YYEHMUYECKOIO OSKCIIEPUMEHTA,
71a00paTOPHBIX pabOT M MpaKkTUKyMa IpeJCTaBiIeHa €IMHbIM IepeuyHeM. Bridop
TEMaTUKU U1 3TUX BUJOB YUYEHHUYECKUX MPAKTUYECKUX PabOT OCYLIECTBIIAETCA
y4acTHUKaMU 00pa30BaTeIbHOTO MpoIlecca UCXOAS U3 0COOCHHOCTEH MOYPOYHOTO
IUIAHUPOBAHMUSI W OCHalleHusi KabuHeta (u3uku. [lpm sTom obecneunBaeTcs
OBJIQZICHUE OOYyYaroIIMMHCS YMEHHUSMH NPOBOAMUTH TMPSIMBIE U KOCBEHHBIE
U3MEPEHUS], UCCIIEIOBAaHUS 3aBUCUMOCTEN (DM3MUECKUX BEJIWYUH U IMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

Bonbiroe BHUMaHKE yaesieTcs PEIICHNI0 PACUETHRIX M KAY€CTBEHHBIX 3a]1a4.
[Tpu 5TOM 7151 pacu€THBIX 3a7a4 MPUOPUTETOM SIBIISTFOTCS 337a4M C SIBHO 3aJJaHHON
Y HESBHO 33JJaHHOW (PU3NUECKOW MOJEIbIO, TIO3BOJISIOUINE IPUMEHSATh U3YUEHHbIE
3aKOHbl M 3aKOHOMEPHOCTH KaK W3 OJIHOTO pasjliena Kypca, TaK MU HUHTETpUpys
PUMEHEHNE 3HaHUI U3 pa3HbIX pa3aenoB. i1 KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM
ABJIAIOTCS 3aJaHus Ha OOBSCHEHHE/NPENCKA3aHUE TNPOTEKAHUS (PU3NYECKHUX
SIBJICHUN M TIPOIIECCOB B OKpY’KarolIel JKM3HM, TpeOyromue BbIOopa hHU3nIecKon
MOJIEH JIJIsl CUTyallH MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B cootBerctBun ¢ TpedboBanusimu @I'OC COO k MaTepuanbHO-TEXHUUECKOMY
o0ecreyeHunto yueOHoro npouecca Kype pu3uku yriryOn€HHOro YpOBHSI Ha YPOBHE
cpenHero oOmiero oOpa3oBaHUs JOJKEH H3y4aTbCAd B YCIOBHUSX MPEAMETHOTO
kabuHeTa. B kabuHere (M3UMKM JOIDKHO OBITH HEOOXOIHMMOE JIabopaTOpHOE
000py10BaHUE ISl BBIMOJIHEHNS YKa3aHHBIX B IPOrpaMMe 1o (pU3MKe yUeHUIECKIX
OTBITOB, JAOOPATOPHBIX PA0OT U padOT MPAKTUKYMa, a TAKKE JEMOHCTPALIMOHHOE
o0opy10BaHUE.

JleMoHCTpaloHHoe o0opyaoBaHuEe (HOPMHUPYETCS B COOTBETCTBHM C
OPUHLIAIIOM MHUHUMAJIbHOM JOCTaTOYHOCTH M  OOECHEeYMBAaeT IOCTAHOBKY
NEPEYUCIICHHbIX B TporpamMme Mo (U3HKE KIIOUEBbIX JIEMOHCTpaluil s
UCCIICIOBAaHMSI  W3y4aeMbIX SIBJICHUH W  TPOIECCOB, OMIUPHUECKUX U
(yHITaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX TPUMEHEHUH.

JlaGopatopHoe o00OOpyAOBaHHE [JIsI YUYEHHYECKHUX MPAKTUYECKUX pPadOT
dbopMupyeTcss B BHI€ TEMAaTUYECKUX KOMIUIEKTOB U OOeCleyrMBaeTcsi B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTuueckue KOMIUIEKTHI
71a00paTOpHOTO O0OPYAOBAHUS JIOJKHBI OBITh IOCTPOEHBI Ha KOMIUIEKCHOM



UCIIOJIb30BAaHNUN AHAJIOTOBBIX W IHU(PPOBBIX MPUOOPOB, a TAKXKE KOMIBIOTEPHBIX
U3MEPHUTENbHBIX CUCTEM B BH/JIE IIU(PPOBBIX T1a00paTOPU.

OCHOBHBIMU IENISIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SBIISIFOTCS:

¢opMUpOBaHHE UHTEpeca M CTPEMJICHUS OO0y4aroumxcsi K HayyHOMY
U3YYEHUIO TPUPOJBI, pA3BUTHE HX HHTEIUIEKTyaJlbHBIX M  TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE TPEICTaBICHUM O HAYYHOM METOJE MO3HAHUA U (HOPMHUPOBAHHE
UCCJIEIOBATENBCKOIO OTHOIIEHUS K OKPYKAIOIIUM SIBICHUSM;

(opMHUpOBaHKE HAYYHOI'O MHPOBO33PEHMsI KaK pe3yJjbTaTa U3y4YE€HUS OCHOB
CTPOEHMSI MAaTEPUH U (PYHIaMEHTAIbHBIX 3aKOHOB (DU3HKY;

dbopmMupoBaHUE YMEHUN OOBACHSTH SIBJICHUS C UCIOIb30BaHUEM (DU3UUYECKUX
3HAHWI U HAYYHBIX JOKA3aTEIbCTB;

(GopMUpOBaHHE NPEACTABICHUA O pPOIM (PUUMKK AN Pa3BUTHS JIPYrHX
€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUH O BO3MOXHBIX  cdepax  Oyayuiei
npodeCCUOHAIBHOW  JIESITEIbHOCTH, CBSI3aHHBIX C (U3UKOW, TMOJATOTOBKAa K
JanbHeeMy 00y4eHUI0 B 3TOM HallpaBJICHUH.

JlocTrxeHre 3TUX Lened oOecreynBaeTCsl pelIeHUeM CIEIyIoMMX 3a7ad B
npoluecce U3ydeHus Kypca GU3MKH Ha YpOBHE CPEIHEro 0011ero oopa3oBaHus:

NpUOOpPETEHNE CUCTEMBI 3HAHUN 00 OOIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUAX,  BKIIOYAas  MEXaHUKY,  MOJEKYISpHYIO  (DU3HKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JI€MEHTHI aCTPOPU3UKU;

(dbopMupOBaHHE YMEHUN MPUMEHITh TEOPETUUECKUE 3HAHUS JIsl OOBICHEHUS
bu3znyecKux SIBICHUNH B MPUPOAE U JUIsl NMPUHATHUS NPAKTHUUECKUX PELICHUH B
MMOBCEHEBHOM JKU3HMU;

OCBOEHHE CIIOCOOOB PEIICHUsI Pa3IMYHbIX 33]1a4 C ABHO 3aJJaHHON (hHU3MUECKOM
MOJIEJIbIO, 3a/lay, MOJpa3yMEBAIOIIMX CaMOCTOATEIbHOE CO3JaHue (HU3HMUECKON
MOJENI, AJEKBaTHOW YCJIOBHMSM 3a/adyd, B TOM 4YHCIE 3a7a4 HWH)KEHEPHOIO
XapaKkTepa;

NOHMMaHue (U3MYECKMX OCHOB M TPUHLHUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTUYECKHUX MPOLIECCOB, UX BIMSIHUS Ha OKPYKAIOUIYIO CPELY;

OBJIAJICHUE METOJAaMH CaMOCTOSITENIBHOTO IUIAHUPOBAaHUS W IPOBEICHHUS
¢u3nyeCKuX SKCIEPUMEHTOB, aHajiM3a M HMHTEpOpeTanuud  HHPOpMaIuH,
OTpEENIeHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJsIbTaTa;

CO3/IaHHE€ YCJIOBUH JI Pa3BUTHS YMEHHUM IPOEKTHO-HCCIEAOBATEIBCKOM,
TBOPYECKOU IEATEIIBHOCTH;

pa3BuTHE UHTEpeca K chepam nmpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
¢ (pU3UKOM.



B cootBerctBun ¢ tpeboBanusiMu PI'OC COO yrimyOn€éHHBIA ypOBEHb
u3ydeHus yuyeOHoro mpeamera «®Ddusmka» Ha ypOBHE CpEOHEro OOIIero
oOpa3oBaHMsI BBIOMpAETCS OOYYAIOUIUMUCS, TUIAHUPYIOIIUMH TPOIOJDKEHHUE
o0pa3oBaHus MO CHEUATBLHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha usyuenne pusuxu (yriyOna€HHBIM YpOBEHB) Ha YPOBHE CPEIHETO OOIIEro
obOpazoBanus B 11 ximacce — 170 gacoB (5 4acoB B HEEIO).



COAEPXAHUE OBYUYEHUA
11 KIIACC

Paznen 4. JDiaekTpoauHaAMMKA.

Tema 4. Macnummnoe noe.

B3auMoaencTBrEe NOCTOSSHHBIX MAarHUTOB U TPOBOJHUKOB C TOKOM. MarHutHoe nosie. BeKTOp MAarHUTHOM WHAYKIIHH.
[IpyHLIMT CyNEepO3UIMY MATHUTHBIX NOJIEH. JIMHUY MarHUTHON MHIYKIHH.

MarauTHoe 1oJie MpoBOJHUKA C TOKOM (IIPSIMOTO TIPOBOJIHUKA, KATYIIIKUA U KPYTOBOro BUTKa). OnbIT DpcTeaa.

Cuiia Amnepa, €€ HanpaBJI€HUE U MOJTYJIb.

Cuna JlopeHua, e€ HanpaBiieHHE U MOAYJb. [[BUKeHME 3apsHKEHHOM YaCTULIBI B OTHOPOJJHOM MarHuTHOM 1oiie. Pabora
cuibl Jlopenna.

MaruautHoe 1nose B Beuiectse. PeppoOMarHeTUKH, napa- U TUAMarHeTUKH.

TexHn4eCcKre yCTpOMCTBA U TEXHOJOTMYECKUE MPOLIECCHl: IPUMEHEHNUE TTOCTOSHHBIX MAarHUTOB, JIEKTPOMArHUTOB,
TECTEP-MYJIbTUMETP, ANCKTPOABUTATED SIKOOU, YCKOPUTEH 3JIEMEHTapPHBIX YaCTHII.

Hemoncmpauuu.

Kaptrna muHUN MHIYKIIUK MAarHUTHOTO TIOJISI TTOJIOCOBOTO U MOJIKOBOOOPA3HOT0 MOCTOSIHHBIX MarHUTOB.

KapTrHa nuHMil MAarHUTHOM MHAYKIWH TOJIS JUIMHHOTO MPSIMOTO IPOBOJIHUKA M 3aMKHYTOT'O KOJIBLIEBOTO POBO/IHUKA,
KaTYyIIKHA C TOKOM.

B3anmonenicTBrue 1ByX NPOBOJIHUKOB C TOKOM.

Cuita Amnepa.

[evictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

Hab6nronenue nBmkeHus My4yka 3JIEKTPOHOB B MATHUTHOM TIOJIC.

[TpuHIIMTT TEWUCTBUS DIEKTPOU3ZMEPUTEITHHOTO TPHUOOPA MATHUTOAICKTPUUECKONU CHCTEMBI.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npAKMUKYM.

HccnenoBanre MarHuTHOTO MOJI HOCTOSTHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHETHKOB.

HccnenoBanne AeMCTBUSA NOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.



N3mepenne cuiibl AMmepa.

N3ydeHne 3aBUCUMOCTH CHIIBI AMIIEpa OT CHJIBI TOKA.

OrnpeneneHne MarHUTHOW MHAYKIIMU HA OCHOBE U3MEPEHUS CHIIbI AMIIEpa.

Tema 5. Inexkmpomaznumnan uHOYKYuUs.

SIBieHre BIEKTPOMArHUTHOM WHAYKIUU. IloTOKk BekTopa MarHuTHOM wuHAYKIMU. IJIC wuHAYKUMH. 3aKOH
ANEKTpOMAarHuTHOM nHAyKuuu Papanes. Buxpesoe anexkrpuueckoe noiue. Tokn Oyko.

OJIC uHayKIUKU B IPOBOJIHUKE, ABUKYIIEMCS B OJTHOPOTHOM MarHUTHOM TIOJIE.

[IpaBuio Jlenua.

NunyktuBHOCTh. KaTymika MHAYKTMBHOCTM B IENHM IIOCTOAHHOTO ToKa. SIBieHue camouHaykuuu. IJC
CaMOMHAYKIIHH.

DHEprusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHH4eCcKre yCTPONUCTBA U TEXHOJIOTUUECKHUE MTPOIECChl: MHAYKIIMOHHAS 11€4b, COJICHOU/I, 3allIUTa OT AJICKTPU3AIUU
TEJI IPU IBUKEHUU B MAarHUTHOM T10JI€ 3EMJIH.

Hemoncmpauuu.

HaOmronenue siBfeHust 3JIeKTPOMArHUTHOM MHIYKITUU.

Uccnenosanue 3apucumMocty IJIC HHIYKIIMHU OT CKOPOCTH U3MEHEHHSI MAarHUTHOTO MOTOKA.

IIpaBuno Jlenua.

[TameHre MarHuTa B aTFOMUHHUEBOM (MEIHOM) TpyOe.

SIBneHre CaMOMHIYKIIUH.

Hccnenoanne 3aBucumoctd 3/]C cCaMOMHAYKIIMU OT CKOPOCTHA U3MEHEHHUS CUJIBI TOKA B L[ETIH.

Yuenuueckuii 3kcnepumenm, 1abopamopusie padomeol, NPAKMUKYM.

HccnenoBanue siBIEHUS 3JIEKTPOMAarHUTHOM MHIYKIWH.

OnpeneneHne HHAYKIUY BUXPEBOIO MATHUTHOTO TIOJIA.

HccnenoBanue sSiBICHUS] CAMOUHAYKITHAH.

COopka MoJIenu JIEKTPOMArHuTHOTO TeHepaTopa.

Paznen 5. KosieOanusi M BOJIHBI.



Tema 1. Mexanuueckue Koneoanus.

KonebarensHas cucrema. CBoOO HEIE KOJICOAHU.

["apmonnueckue konebanus. Kunemartndyeckoe W JWHAMUYECKOE OINMHCAHWE. DHEPreTHMYECKOe OMHCaHHe (3aKOH
COXpAHCHHMS MEXaHWYECKOW »HHepruu). BbIBoJA JUHAMHYECKOTO OMHUCAHUS TapMOHUYECKHX KOJie0aHUM U3 HX
HHEPIreTUYECKOr0 M KWHEMATHYECKOTO OIHMCAHUSI.

Amruutyna u ¢aza koiebanuii. CBsS3b aMILTUTYIBI KOJIEOAHUN MCXOTHOW BEIMYMHBI C aMIUTUTYAaMU KoJieOaHui e
CKOPOCTHU U YCKOPCHUS.

[lepwon m yactora kosjeOanuii. [lepmon manbix CBOOONIHBIX KOJeOaHHMI MareMaThuyeckoro MastHuka. [lepuon
CBOOOTHBIX KOJICOaHHI MPY>KMHHOTO MasiTHUKA.

[Tonsitue o 3aryxammux KojebaHusx. BwiHyxneHHbie koneOanus. PezonHanc. Pesonanchas kpuBasi. BnusHue
3aTyXaHUs Ha BUJ PE30HAHCHOW KpUBOW. ABTOKOIEOAHHUS.

TexHuyeckue yCTpoMCTBa M TEXHOJIOTHYECKHUE MPOIECChl: METPOHOM, Yachl, Ka4elik, My3bIKAJIbHbIE WHCTPYMEHTHI,
cericmorpad.

Jemoncmpayuu.

3amnuch kK01e0aTeIbHOro ABYKEHUS.

HaOmronenne He3aBUCMMOCTH MEPUOJIa MaJIbIX KOJIEOaHHM Tpy3a Ha HUTH OT aMIUIUTY/IbI.

HccnenoBanue 3aTyXaromuX KoiaeOaHUi U 3aBUCUMOCTH NepruoAa CBOOOAHBIX KOJI€OaHUN OT CONIPOTUBIICHHUS.

HccnenoBanne koneOaHuii rpy3a Ha MAaCCUBHOM MPYXHUHE C €760 (OPMHUPOBAHUS TPECTABICHUN 00 HJIeaTbHOM
MOJIEIHN TIPYKUHHOTO MasiTHHUKA.

3aKOH COXpaHEHUs SHEPIUU NP KOJICOAHUSIX Tpy3a Ha MPYKHUHE.

HccnenoBanue BoIHYXICHHBIX KOJIEOAHUI.

Habmronenne pe3oHanca.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmMuKym.

N3mepenne neproaa CBOOOTHBIX KOJICOAHUN HUTSHOTO U TIPYKUHHOTO MasiTHUKOB.

N3yyeHue 3aKOHOB JBUKEHUS Tejla B XOJ€ KOJeOaHU Ha YIIPYTOM MO/IBECE.

N3yueHne NBUKEHUS HUTSHOTO MasiTHUKA.

[IpeoOpazoBanue SHEPTUN B IPY>KUHHOM MAasTHHUKE.



HccnenoBanue yObIBaHUS aMILTUTY/ 1Bl 3aTyXAIOIMINX KOJIEOaHUH.

HccnenoBanue BBIHYKIECHHBIX KOJICOAHHI.

Tema 2. dnekmpomazHumHuosie KoJ1€0aHUAL.

Konebatenbubiii kOHTYp. CBOOOIHBIE 3JEKTPOMArHUTHbIE KOJIEOaHWS B HJCAIBHOM KOJeOaTelIbHOM KOHTYpE.
®opmyna Tomcona. CBs3b aMIUIUTY/IbI 3apsia KOHIEHCATOpa C aMILIUTYOW CHIIBI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpaHEHUs SJHEPTUU B UACAIBHOM KOJEOATEIbHOM KOHTYpE.

3aTyxaromue IeKTPOMarHuTHbIe KojieOaHus. BbIHYKI€HHbIE 3JIEKTPOMArHUTHBIE KOJIEOaHHUs.

[IepemeHnHbIi TOK. MOIIHOCTB IEPEMEHHOT0 TOKA. AMIUIUTYAHOE U ICMCTBYIOIIEE 3HAYEHNUE CUIIBI TOKA U HAIIPSKEHUS
IpU pa3IndHON popMe 3aBUCUMOCTH IEPEMEHHOTO TOKA OT BPEMEHHU.

CHHyCOMIAIBHBIN ITIEPEMEHHBIN TOK. Pe3ucTOp, KOHIEHCATOp U KaTyIIKAa WHAYKTUBHOCTH B LIETIH CUHYCOUIAJIBbHOTO
IIEPEMEHHOT0 TOKa. Pe30HaHC TOKOB. Pe3oHaHC HanpsKeHUM.

NneansHbiii Tpanchopmarop. [Ipon3BoacTBo, nepenaya v noTpedaeHue 3MeKTPUIECKON SHEPTHH.

DKOJIOTUYECKHE PHUCKM IIpU IPOU3BOACTBE JJEKTPO3HEpruu. KynbTypa HCIOIB30BaHMS DIIEKTPOIHEPTHH B
IIOBCEHEBHOM KU3HU.

TexHUYecKue yCTpPOMCTBA M TEXHOJOTUYECKHE IMPOLIECCHI: ANEKTPUUYECKUI 3BOHOK, '€HEpPaTOp MEPEMEHHOTO TOKa,
JIMHUY 3JIEKTponepeiay.

Hemoncmpauuu.

CB0OOOIHBIE AJIEKTPOMAarHUTHBIE KOJICOaHUSI.

3aBUCHUMOCTb 4aCTOThI CBOOOIHBIX KOJIEOAHUI OT MHIYKTUBHOCTH U EMKOCTH KOHTYpa.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['eneparop He3aTyXarOLMX 3JIEKTPOMArHUTHBIX KOJIEOaHUM.

Mopesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BriHyXeHHbIE CHHYCOUJAIbHBIE KOJICOaHMUS.

Pe3uctop, kaTyika THAYKTUBHOCTH M KOHJIEHCATOP B LIENH IEPEMEHHOIO TOKA.

Pe3onanc npu nociie1oBaTeIbHOM COSAMHEHUU PE3UCTOPA, KAaTYIIKU UHAYKTUBHOCTH U KOHJIEHCATOPA.

Y CcTpoicTBO UM PUHIIMI ACUCTBUS TpaHCchopMaTopa.

Mopnenb TMHUY 3JIEKTPONEPEIayu.



Yuenuueckuii 3kcnepumenm, nadopamopnsie padomol, RPAKMUKYM.

Nzyuenue tpanchopmaropa.

HccnenoBanre nepeMEHHOI0 TOKa Yepe3 MOCIeI0BATENIbHO COSTUHEHHBIE KOHAECHCATOP, KATYIIKY U PE3UCTOP.

HaOGmroneHue 3J1eKTpOMarHuTHOTO PEe30HaHca.

HccnenoBanre paboThl HCTOUHUKOB CBETA B IIETIH MIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMazZHUmMHbLE 60JIHbL.

Mexanuueckue BOJHBI, YCIOBUSA UX pacnpoctpaHeHus. llomepeunsie W npoaosibHbIe BOJHBL. [lepuoj, cCKOpocTh
pacmpocTpaHeHuss U JyiMHa BOJIHBL. CBOWCTBA MEXaHMYECKUX BOJIH: OTPaKEHHE, MpeIoMIIeHHWEe, WHTephEepeHIus u
nudpaxims.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

[ITymoBOE€ 3arpsi3HEHUE OKPYKAIOIIEH CPEIBI.

DJIEKTPOMAarHUTHBIE BOJIHBI. Y CJIOBHUS W3JIYYEHHUs] DJICKTPOMArHUTHBIX BOJH. B3anMHasi opueHTalusi BEKTOPOB B
AIEKTPOMArHUTHON BOJIHE.

CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH: OTpa)KEHUE, IPEIIOMIICHHE, MOISpU3aIis, UHTEpPEpEeHIIHS U Tu]paKiius.

[Ixana »neKTpoMarHuTHHIX BOJIH. [I[pruMeHeHre 2JIeKTPOMAarHUTHBIX BOJTH B TEXHUKE U OBITY.

[TpuHIMIIBI paIUOCBA3U U TENIEBUICHUS. Pagnonokanusi.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEeIbI.

TexHuyeckue ycTpolcTBa M NPAKTUUECKOE MPUMEHEHHE: MY3bIKAJIIbHbIE MHCTPYMEHTBI, pajap, paguoNnpUEMHUK,
TeJIeBU30p, aHTeHHA, TejaedoH, CBU-nieun, ynbTpa3BykoBasi JUAarHOCTHKA B TEXHUKE M MEIUIIMHE.

Hemoncmpauuu.

OO6pazoBaHue U pacIpPOCTPAHEHHUE MONIEPEUHBIX U TIPOJIOTBHBIX BOJIH.

Konebmromeecs Teno Kak ICTOYHHK 3BYKa.

3aBUCHUMOCTH JJIMHBI BOJIHBI OT YaCTOTHI KOJICOAHUH.

Hab6mronenue orpakeHus: M MPETOMIICHUS] MEXaHUYECKHUX BOJIH.

HaGmronenune nuatepdepeHunu 1 1uppakini MEXaHUIECKUX BOJIH.

AKYCTHYECKHUIN PE30HAHC.

CBoiicTBa ylbTpa3ByKa U €ro NpUMEHEHUE.



Hab6nronenue cBs3M TPOMKOCTH 3BYKa M BRICOTHI TOHA C aMILIUTYION M 9acTOTOM KOJIeOaHMiA.

HccnenoBanre CBOWMCTB AJIEKTPOMArHUTHBIX BOJIH: OTPaKEHWE, TMPEIOMIICHHE, TOoJspu3anus, AudpakKius,
uHTepdhepeHITHs.

Oo6napyxeHue nHGPaKpacHOro U yiabTpapuoIeTOBOr0 U3TyUEHUN.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

N3ydeHne napameTpoB 3ByKOBOM BOJIHBI.

N3ydeHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMonMHEHOE pacpOCTPaHEHUE CBETA B OJTHOPOAHOM cpenie. JIyu cBera. ToueuHbI HCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKoHbI OTpaxkeHus cBeTa. [locTpoeHne nzobpakenuii B rockoM 3epkaiie. Chepuyeckue 3epkana.

[IpenomieHue cBeTa. 3aKOHBI TPEJIOMIICHHS CBeTa. AOCOJIOTHBIN TMOKa3arelb mnpenomiaeHus. OTHOCUTEIbHBIN
MOKa3aTesp npesoMiieHus. [10CTOSHCTBO 4acTOThI CBETa U COOTHOIIEHUE JJIMH BOJIH IIPU MEPEX0/I€ MOHOXPOMATHYECKOTO
CBETA Yepe3 IpaHully pasjielia IByX ONTUYECKUX CPEX.

Xon nydeit B mpusme. Jlucniepcust cBeta. CnoskHbIi cocTaB 6enoro ceera. L[ser.

[TonmHoe BHYyTpeHHEE oTpakeHue. [IpeaenbHbIi yroy MOoJIHOTO BHYTPEHHETO OTPAKEHUS.

Cobuparoniyie 1 paccerBaronive JUH3bl. ToHKasg nuH3a. DOKYCHOE pacCTOSTHUE U ONTHYECKas CUJla TOHKOW JIMH3BI.
3aBUCUMOCTh (POKYCHOTO PACCTOSIHUSI TOHKOW CepuyecKod JMH3bI OT €€ T€OMETPUU M OTHOCUTENIBHOIO MOKa3aTess
IIPEIIOMIICHHUSL.

dopmysia TOHKOM JIMH3BL. Y BEJIMYEHHE, 1aBAEMOE JIMH30M.

XoJ jty4a, MpOLIEIIIEro JUH3Y MO MPOU3BOJILHBIM YIJIOM K €€ TJIaBHOM onTuyeckou ocu. ITocTpoeHue nzoopaxkeHuit
TOYKU U OTPE3Ka MPsIMON B COOMPAIOIINX U PACCEUBAIOIINX JTMH3aX U UX CUCTEMaX.

OnTuyeckue mpubopsl. Paspematromas cnocobHOCTh. ['1a3 kak onTHYecKasi CUCTEMA.

[Ipenensl MpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBass ontuka. Matepdepennus cBera. KorepeHTHbIe HCTOYHUKU. YCIOBUS HAOMIONEHUS MaKCHUMyMOB U
MUHUMYMOB B HHTEPPEPEHIIMOHHONW KApTUHE OT JBYX KOTEPEHTHBIX MCTOYHHMKOB. [IpuMephl KJIACCHUECKUX
UHTEeP(DEPEHIIMOHHBIX CXEM.



Hudpakmus cera. Jdudpakumonnas pemérka. YcioBue HAOMIOAEHUS TJIABHBIX MaKCUMYMOB TpH TaJeHUU
MOHOXPOMAaTHUYECKOTO CBETa Ha JUPPAKIIUOHHYIO PEUIETKY.

[lonspuzanus ceera.

TexHuueckue yCTpONCTBa M TEXHOJIOIMUECKHE IMPOIIECChl: OYKH, JIyINa, IMEepPUCKoI, (oroanmapar, MHKPOCKOII,
MPOEKIIMOHHBIN arnapar, MPOCBETICHUE ONTUKH, BOJJOKOHHAS ONTHUKA, TU(PPaKIIMOHHAS pEIIETKA.

Hemoncmpauuu.

3aKOHBI OTPAKEHHUS CBETA.

HccnenoBanue NpeaoMIICHHs CBETA.

HabiroieHue noaHoro BHyTpeHHEro oTpaxkeHus. Mojienb cBeToBoa.

HccnenoBanue X0/1a CBETOBBIX MIYYKOB YEPE3 IUIOCKONIAPAIUIEIbHYO IUIACTUHY U IPU3MY.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Moaenn MUKpPOCKOIIA, TEJIECKOIIA.

Hab6mronenue natepdepennu cBera.

HabmroieHue 1BETOB TOHKUX IIJIEHOK.

HaOmronenue audpakiuu ceera.

N3yyenue nuppakinOHHON pEeETKY.

HaGmronenne nudpakiimOHHOTO CIIEKTpA.

HabGmronenue nucnepcuu cBera.

Habmronenue nosisipusanuu cBera.

[IpumMeHeHne noIApOU0B ISl U3YUYECHHS] MEXaHUYECKUX HaIPSKEHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

N3mepeHne rnokasaTesns NpeJoMIIEHHS CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PACCTOSIHUS OT BeIlleCTBa (Ha MPUMeEPe KUJIKHUX JIUH3).

N3mepenne poKyCHOro pacCTOSIHUS PACCENBAIOIINX JIMH3.

[Tonyyenue n300paxkeHusi B CUCTEME U3 IIIOCKOTO 3epKaJia U JIUH3bI.

[Tonyyenue n300pakeHus B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHue TENECKOMUYECKUX CUCTEM.



Habmonenue nudpakiuu, MHTEpPEpEeHLIUN U TOISPU3AIUU CBETA.

W3yyeHue noyisipu3ayy CBeTa, OTPaXKEHHOTO OT MOBEPXHOCTH IU3JIEKTPUKA.

N3ydenne uaTepdepeHInm 1a3epHOro U3IyuyeHus Ha IByX LIEIIAX.

HabGmronenue nucnepcumu.

HabGmronenue u uccnenoBanue AUPPakIMuOHHOTO CIIEKTPA.

N3Mepenune IHbI CBETOBOU BOJIHBI.

[Tomyuenue criekTpa U3My4eHUs! CBETOIUO/1A TIPU TOMOIIH TU(GPAKIIUOHHON PEIIETKH.

Pa3znes 6. OcHOBBI cIeIUAJIBLHOM TEOPUU OTHOCHTEJIbHOCTH.

['paHuIBl NPUMEHUMOCTH KJIACCUYECKOW MeXaHUKHU. [TocTynaTel cienuaibHON TEOPUU OTHOCUTEIIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHOM uHTepBasl. [IpeoOpazoBanus Jlopenuna. YcioBue NpuYMHHOCTA. OTHOCUTEIBHOCTH
OJIHOBPEMEHHOCTH. 3aMeJIJICHHE BPEMEHH U COKPAILICHUE JIJTUHBI.

OHEPrUsi U UMITYJIbC PEIIITUBUCTCKON YaCTHULIBI.

CBs13b MacChl C SHEPTUEN U UMITYJILCOM PEIIITUBUCTCKON YaCTHUIIbI. DHEPIHUsl TOKOS.

TexHuyeckue ycTpOMCTBa M TEXHOJIOTMYECKHUE IPOLIECCHI: CIYTHUKOBBIE MPUEMHHKH, YCKOPUTEIU 3aPSKEHHBIX
YacTHL.

YyeHndeckuil 3KCIIEPUMEHT, J1a00pATOPHBIE PAOOTHI, MPAKTUKYM.

OnpeneneHue UMITYJIbCA U DHEPrUM PENATHUBUCTCKUX 4acTull (o (ororpadusM TPEeKOB 3apsyKEHHBIX YacTHUI B
MarHuTHOM II0JIe).

Paznen 7. KBantoBas ¢usuka.

Tema 1. Kopnyckynaphno-601n060ii oyaausm.

PaBHOBecHOE TemnIoBOE U3yueHue (M3rydeHrue abCcor0THO YEPHOTO Teiia). 3akoH cMmenieHus: Buna. I'unoresa [lnanka
O KBaHTax.

®DOoTOHBI. DHEPTHUS U UMITYJIbC (POTOHA.

dororddext. Onbitel A. I'. Cronerona. 3akons! potodrddexra. YpaBuenue DiinimreitHa 1is pororddexra. «KpacHas
rpanuia» ¢potodddexra.

JaBrnenre cBera (B YaCTHOCTH, JABJICHHE CBETa Ha aOCOJIIOTHO TMOTJIOMIAIONIYI0O U aOCOJIOTHO OTPa)Karollylo
noBepxHocTh). OnbiTel [1. H. JIebenena.



BonnoBbie cBoiicTBa uactunl. Bomubl ne bpoitnsa. [Inuna BomHbl ne bpoiins u pazmepsl 00nacTd JIOKaIH3aIlUH
IBUKYyIIEHcs yacTuilbl. KopmyckynsipHO-BOTHOBOI nyanu3Mm. udpakiius 3JeKTPOHOB Ha KpUCTaIax.

Crenu¢uka n3mepenuit B Mukpomupe. CooTHomeHus Heonpeaenénnocrei I 'eizendepra.

TexHuuecKue yCTpOWCTBA U TEXHOJIOTHYECKUE MPOIECCHI: CIIEKTPOMETP, (HOTOIEMEHT, POTOAATUUK, TYHHEIbHBIN
MUKPOCKOII, COJIHEYHAasi baTapes, CBETOANO/I.

Hemoncmpauuu.

®oTo3(h(HEeKT Ha YCTAaHOBKE ¢ IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeEIIHET0 (poTodddekTa.

HccenenoBanye 3aBUCUMOCTH COITPOTUBIIEHUS ITOJYIIPOBOJIHUKOB OT OCBELIEHHOCTH.

Ceeroguop.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

Hccnenosanue potopesucropa.

N3mepenue noctosuHoil [1nanka Ha ocHOBe uccinenoBanus Gortosddexra.

HccenenoBanre 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOANO OT HANPSIKEHUS.

Tema 2. @usuka amoma.

OneITHI IO HCCIIENOBAaHUIO CTpOeHHUs aroMa. [nanerapuas mozens aroma Pesepdopaa.

[Toctynatel bopa. M3nyuenue u norioiienne (GOTOHOB MpHU Mepexojie aToMa ¢ OAHOTO YPOBHS YJHEPTUU Ha IPYTOH.

Buapl ciektpoB. CrieKTp YpOBHEHN 3HEPTUHA aTOMA BOJIOPOJA.

CnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyeckue yCTpoNCTBa U TEXHOJOTMYECKUE MPOIECChl: CIEKTPANIbHBINA aHaIu3 (CIEeKTPOCKOM), Ja3ep, KBaHTOBBIN
KOMIIBIOTED.

Hemoncmpayuu.

Mopens onbita Pesepdopna.

HaOmronenue TMHENYaThIX CIIEKTPOB.

YCTpOUCTBO U IEUCTBUE CYETYMKA NOHU3UPYIOIIUX YaCTHII.

Onpenenenue JJIMHBI BOJHBI J1a3€PHOTO U3ITYUYEHUS.



Yuenuueckuii sxcnepumenm, nabopamopusvie padbomot, RPAKMUKYM.

HaOnronenue TMHENYaTOrO CIIEKTpA.

HccnenoBanue criekTpa pa3pekKeHHOr0 aTOMapHOTO BOAOPO/ia M U3MEpEHUe MOCTOsTHHON Pundepra.

Tema 3. Dusuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

Hyxnonnas monens siapa ['eitzenoepra—MBanenxo. 3apsa sapa. MaccoBoe uucio siapa. M3otorsl.

PannoaktuBHOCTE. Anb(a-pacnan. DIEKTPOHHBIA U MO3UTPOHHBIN OeTa-pacnan. ['amma-u3nydeHue.

3aKOH paJUOAKTUBHOIO pacrnana. PaguoakTuBHbIE H30TOIBI B npupoje. CBONCTBA MOHU3UPYIOMIETO H3ITYUYEHUS.
BnusiHue paanoakTUBHOCTH HA *UBble OpraHu3Mbl. EcTecTBeHHbIN (OH n3nmyuyeHus. Jlozumerpus.

OHeprus CBA3M HYKJIOHOB B sipe. SaepHbie cuibl. JledekT Maccol spa.

SnepHsbie peakuuu. Jlenenue u cuntes saep. AnepHsie peaktopsl. [IpobieMsl ynpaBiasieMoro TepMOsSIEPHOTO CUHTE3A.
DKOJIOTUYECKHE ACTIEKTBI PA3BUTHUSA SIEPHON SHEPIETUKH.

Mertoas! perucTpany U UCCIIETOBAHUS AIEMEHTAPHBIX YACTHL.

@dyHaMEHTaJIbHbIE B3aUMOIeHCTBY. bapnonsbl, Me30HbI U JienToHEIL. [ Ipencrasienne o CtannaptHoit Moaenu. KBapk-
TJIFOOHHASI MOJIENb aIPOHOB.

®uzuka 3a npeaenamu CrannapTHor Moaenu. TEmMHas MaTepus U TEMHAs SDHEPTHUS.

EnuHcTBO PU3nyeckoil KapTUHBI MUPA.

TexHn4eckrue yCTpOMCTBA W TEXHOJIOTMYECKHWE TPOILECCHI: JI03UMETpP, Kamepa BuiabcoHa, sSAEpHBIA PEaKTop,
TEPMOSIIEPHBIN peakTop, aTOMHast 00MOa, MarHUTHO-PE30HAHCHASI TOMOTpadus.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

HccnenoBanre TpeKOB YacTUIL (M0 TOTOBBIM (OTOrpadusim).

HccnenoBanre paguoakTUBHOTO (DOHA C UCIOJb30BAaHUEM J03UMETPA.

N3ydenue noriouieHust OeTa-4yacTUl] aTFOMUHHAEM.

Pa3znen 8. JieMeHTHI ACTPOHOMUM U ACTPOPU3UKH.

Ortarbl pa3BUTHs acTpoHOMUU. [IpuKiiaqHOe 1 MUPOBO33PEHYECKOE 3HAUEHHE aCTPOHOMUH. [[pUMEHHMMOCTh 3aKOHOB
bu3uKY 111 00bSICHEHUSI TPUPOABI KOCMUYECKHX 00BEKTOB.

Meronpl  acTpoHOMMYECKMX  ucciaeqoBaHU. COBpPEMEHHBIE  ONTHUYECKUE  TEJNECKOIbI,  PaIUuOTEIECKOIIbI,

BHeaTMoc(epHas aCTPOHOMUSI.



Bun 3B€3mHoro Heb6a. Co3Be3nus, sipkue 3BE3IBI, IUNIAHETHI, NX BUIUMOE JBIKCHHE.

ConneuHas cucrema.

Connue. ConHeuHast akTUBHOCTh. McTounuk sHeprun CosHIa U 3BE3.

3BE3bI, UX OCHOBHBIE XapaKTEPUCTUKH. [InarpamMma «CIEKTpaJbHBIM KIAaCC — CBETHUMOCTBY». 3BE3Ibl TJIaBHOU
MOCJEA0BATENBHOCTU. 3aBUCUMOCTh «Macca — CBETHUMOCTBbY» [JIsl 3BE3] TJIaBHOW IOCIENOBAaTEIbHOCTH. BHyTpeHHEe
ctpoeHue 3BE3/71. COBpeMEHHBIE MPEACTABICHUS O TPOUCXOKIECHUU U ABOJIOIMU COJHIIA U 3BE3/1. DTaIlbl )KU3HH 3BE3].

Muneunsiii [IyTs — Hama ["anaktuka. [lonoxxenue u aeukenne Coinnia B ["anaktuke. Tumbl ranakTuk. PaguoraiakTuku
1 KBazapbl. YEpHBIE OBIPHI B A/Ipax TAIAKTHUK.

Bcenennas. Pacuiupenue Beenennoit. 3akon Xa06:ma. Pazoeranue ranaktuk. Teopust bonbioro B3psiBa. PenvkToBoe
V3JIy4YCHHUE.

Macmrabnas crpyktypa Beenennoid. MeraranakTuka.

Hepeménnbie mpo0sieMbl aCTPOHOMUM.

Yuenuueckue naonwooenus.

HabGmronenust 3B€3qHOr0 HeOa HEBOOPYKEHHBIM TJIa30M C HCIOJIb30BAHUEM KOMIBIOTEPHBIX MPUJIOKEHUN Jis
OTpeIeSICHUS MOJI0KEHUSI HEOECHBIX 00BEKTOB HA KOHKPETHYIO JIaTy: OCHOBHBIEC CO3Be3/1usi CEBEPHOTO MOTYLIAPUS U SIPKUE
3BE3ILI.

Hab6mronenus B Teneckon JIyHbl, IaHET, TYMAHHOCTEHN U 3BE3/IHBIX CKOTJICHUM.

Du3nYecKuil MPAKTUKYM.

CrniocoOb1 u3Mepenns PU3NYECKUX BETUYHH C UCTIOIh30BAHUEM aHAJIOTOBBIX U IU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB
U KOMIIBIOTEPHBIX JATYUKOBBIX CUCTEM. AOCOIIOTHBIC U OTHOCUTEINIbHBIC MOTPEITHOCTH U3MEPEHUN (PU3MUECKUX BEJIUYMH.
OneHka rpaHul NOTPEIIHOCTEN.

[IpoBenenre KOCBEHHBIX U3MEPEHUI, UCCIICTOBAHNM 3aBUCUMOCTEN (PM3UUECKUX BEJIMUWH, IPOBEPKA MPEIIOKEHHBIX
rurnote3 (BpIOOp M3 paboT, OMMCAHHBIX B TEMATHYECKUX pasliefiaX «YUECHUUYECKUN IKCIIEPUMEHT, JIa0OpaToOpHbIe PabOTHI,
MPAKTUKYM»).

Oo6o0marouee NOBTOPEHUE.



OO6o0meHre W cHUCTeMAaTH3alMs COJACpXKaHHs pasfenoB Kypca «Mexanuka», «MomnekynsgpHas ¢u3nka W
TEPMOJMHAMHUKAY, «DIeKTpoauHamukay, «Konebanus u BomHBDY, «OCHOBBI CHEIUAIBHON TEOPUU OTHOCUTEILHOCTHY,
«KBanToBas pusmkay, « I1€eMEHTbI ACTPOHOMUH U aCTPODUZUKI.

Posib pu3uKH 1 aCTPOHOMUU B IKOHOMUYECKOU, TEXHOJIOTUYECKOMN, COLIMATIBHOM M ATUUYECKOH cepax IesTeIbHOCTH
4eJI0OBEKa, POJib U MECTO (U3MKM U aCTPOHOMHHM B COBPEMEHHOW HAy4YHOW KapTHHE MHpA, 3HAUYEHUE OIHUCATEIbHOM,
CHUCTEMAaTHU3UPYIOIIEH, OOBICHUTETFHOM M MPOTHOCTUYECKON (QYHKIUN (PU3NYECKON TEOpUH, pOJib GU3NIECKON TEOpUU B
dbopMUpOBaHUN TPEACTABICHUN O (PHU3UYECKOW KapTHUHE MHpa, MECTO (DHM3MUECKON KapTUHBI MHpa B OOLIEM psIy
COBPEMEHHBIX €CTECTBEHHO-HAYUHbIX MIPEICTABICHUI O PUPOJIE.

Me:xnpeaMeTHbIE CBSI3H.

N3yuenue kypca ¢usuku yriyonéHHoro ypoBHsS B 11 Kilacce ocyliecTBIsieTCSl € Y4ETOM COAEpKATEIbHBIX
MEXMPEAMETHBIX CBSI3€H C KypcaMu MaTeMaTUKU, OMOIOTHH, XUMHH, Teorpadru U TEXHOJIOTHH.

Meostcnpeomemnsle noHAmMUA, CEA3AHHbBIE C UYUEHUEM MEMO006 HAYYHO20 NOZHAHUA: SBICHHUE, HAYUHbBIN (axT,
rUNoTe3a, (pu3nyeckass BEJIMYMHA, 3aKOH, TEOpus, HAOIIOAEHHE, HKCIEPUMEHT, MOJECIUPOBAHHUE, MOJIENb, U3MEpPEHUE,
HOTPEIIHOCTA U3MEPEHU, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: penieHWe CUCTEMBI YypaBHEHHWH. TpHroHOMeTpuueckue (yHKIMU: CHUHYC, KOCHHYC, TaHTEHC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO. BEKTOPHI M MX MPOEKIINH Ha OCHU KOOPAMHAT, CIIO’KEHHE BEKTOPOB.
[TpousBoaHbie aneMeHTapHbIX QyHKuui. [Ipu3Haku mogo0us TPEyroIbHUKOB, OMpPEIEICHNE TIIOAAN TUIOCKUX GQUTyp U
o0BbEMa Ted.

Buonozua: snextpuyeckue sBICHUS B )KUBOM MPUPOE, KOJeOaTebHbIE IBUKEHUS B )KUBOU IPUPOJIE, SKOJIOTHUECKHE
PUCKH TPU TPOHU3BOJACTBE JJIEKTPOIHEPTHUH, DIIEKTPOMATHUTHOE 3arps3HEHHE OKPYKAIOIIEH Cpeabl, YIbTpa3BYKOBas
JTMArHOCTHKA B MEIUIIMHE, ONTHYECKHE SBJICHUS B )KMBOW TIPUPO/IE.

Xumusa: CTpoeHHME aTOMOB M MOJIEKYJ, KpHUCTaUIMYecKash CTPYKTypa TBEPABIX Tel, MEXaHU3Mbl 0Opa3oBaHUS
KPUCTAJUIMYECKON PEIETKH, CIIEKTPAJIbHBIN aHAJIN3.

TI'eozpaghusa: marauTHbIE NOMIOCA 3€MJTH, 3AJI€KH MAarHUTHBIX Py, GOTOCHEMKA 3eMHOI OBEPXHOCTH, ceicMorpad.

Texnonozusn: TNpUMEHEHWE TIOCTOSHHBIX MArHUTOB, D3JIEKTPOMAarHUTOB, OJJIEKTpOJABUTATENh SkoOu, reHepatop
MEPEeMEHHOTO TOKa, HHIYKIIMOHHAS TI€Yb, TMHUU JJIEKTPOTIepEeaay, dJICKTPOABUTATENb, Paiap, PaIuONIPUEMHUK, TEIEBU30D,



anTteHHa, tenedon, CBU-neus, yapTpa3BykoBas IMarHOCTUKA B TEXHHUKE, MPOCKIIMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA,

COJTHEYHas OaTapesi, CIIyTHUKOBBIC TPUEMHUKH, S/IEpHAS SHEPTeTUKA U SKOJIOTHUYECKHIE aCTIEKThI €€ pa3BUTHA.
[NIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA [TPOI'PAMMBI 110 ®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O
OBPA3OBAHMAIIMYHOCTHBIE PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yJabTaThbl OCBOCHUS YUeOHOro npeamera «Pu3nka» A0KHBI OTPaKaTh TOTOBHOCTh U CIIOCOOHOCTD
oOy4Jarommxcsi PyKOBOJCTBOBAThCA C(HOPMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIlui, MO3WTHUBHBIX BHYTPEHHHUX YOEKIICHHI, COOTBETCTBYIOIIUX TPAJUIMOHHBIM LEHHOCTSIM POCCUUCKOTO
OOIIIECTBA, PACIIMPEHUE >KMU3HEHHOTO OIbITA M OIbITa JIEATEILHOCTH B MPOIECCe pean3allii OCHOBHBIX HaIpaBlICHUN
BOCIIUTATEJILHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOT0 BOCIIMTAHMS:

e CchOpPMUPOBAHHOCTH IPAKIAHCKON MO3UILIMKI O0YYAIOIIEr0oCs Kak aKTUBHOTO U OTBETCTBEHHOIO YJI€HA POCCUICKOTO

00IIIeCTBA;

e TMPUHATHE TPAAUIIMOHHBIX 00IIEYETOBEUECKIMX TYMAHUCTUUYECKUX U IEMOKPATUYECKUX [ICHHOCTEH;

e TOTOBHOCTb BECTH COBMECTHYIO JCSATEIHHOCTh B MHTEPECAX IPAKIAHCKOTO OOIIECTBA, y4aCTBOBATh B CAMOYIPAaB-

JIeHUU B 00pa3oBaTeIbHON OpraHu3alluu;
e YMEHHE B3aUMOJIEHCTBOBATh C COIMATILHBIMUA UHCTUTYTaAMU B COOTBETCTBUU C UX (QYHKIMSIMU U Ha3HAYCHUEM;
e TOTOBHOCTH K TYMaHUTAPHOM M BOJIOHTEPCKOU JIESITEIbHOCTH.
NATPUOTUYECKOI0 BOCIIUTAHUSA:
e chOpPMUPOBAHHOCTh POCCUHCKOM Ipak IaHCKOW MJICHTUYHOCTH, MATPUOTHU3MA;
e IICHHOCTHOE OTHOIIICHHUE K TOCYJAPCTBEHHBIM CUMBOJIaM, JTOCTUKEHUSIM POCCUMCKUX YUEHBIX B 001aCTH (DU3UKHU U
TEXHUKE.
AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:
e c(hopMUpPOBaAaHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUUECKOTO MTOBEICHNUS;



e CIOCOOHOCTB OLICHUBATH CUTYAIIMIO U IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh Ha MOpPaJIbHO-HPABCTBEH-
HbI€ HOPMBI U IEHHOCTH, B TOM YHUCJIE B I€ATEILHOCTH YYEHOTO;
e OCO3HAHHUE JUYHOIO BKJIA/Ia B IOCTPOECHUE YCTOWYMBOIO Oy IyILETO.
ICTETHYECKOT0 BOCIIUTAHUSA:
e ACTETUYECKOE OTHOIICHUE K MUPY, BKJIIOYAsl 3CTETUKY HAYYHOTO TBOPYECTBA, MPUCYIIETO (PU3UUECKON HayKe.
TPYA0OBOI0 BOCIIMTAHMS:
e HWHTEPEC K pa3IUYHBIM chepam mpodeccrnoHaNbHOM AeATeIbHOCTH, B TOM YHCIIE CBSI3aHHBIM C (PU3UKOI U TEXHUKOH,
YMEHHE COBEpILIATh OCO3HAHHBIN BBIOOP OyaylIeil mpodeccun U peaan30BbIBaTh COOCTBEHHBIEC KU3HEHHBIC TIaHBL;
e TOTOBHOCTb U CIIOCOOHOCTH K OOpa30BaHHUIO U CaMOOOPa30BaHHUIO B 00JACTH (PU3UKU HA MPOTSHKEHUN BCEH JKU3HM.
IKOJIOTHYECKOI0 BOCIIUTAHMA:
e c(hopMUPOBAHHOCTH FKOJOTUYECKON KYJIbTYPhl, OCO3HAHUE TJIOOATIEHOTO XapaKTepa SKOJOTUYECKUX TPOOIIEM;
e IUJJAHUPOBAHME U OCYILECTBIICHUE ICUCTBUI B OKPYXAIOIIEH Cpe/Ie Ha OCHOBE 3HAHUS LIeJIel YCTOMYMBOTO Pa3BUTHS
YeJIOBEUECTBA;
e pacIIMPEHUE OMbITA AEATEIBHOCTH IKOJOTUUECKON HAIIPABIEHHOCTH HA OCHOBE UMEIOIINXCS 3HAaHUH MO (U3HKE.
LHEHHOCTH HAYYHOT'0 MO3HAHUS:
e c(hopMUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHA (PU3NYECKON HAYKHU;
e OCO3HaHHUE IIEHHOCTH HAyYHOM NIESATEIbHOCTH, TOTOBHOCTh B MPOLECCE U3yUeHUs (PU3UKU OCYLIECTBISATh MPOEKT-
HYIO ¥ UCCJIEI0OBATEIbCKYIO AEATEIbHOCTh HHINBUYAIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiicCTBHS

ba3zoBble JJornueckue aelcTBUA:
e CaMOCTOSTEILHO (POPMYJIUPOBATH U AKTYATM3UPOBATH MPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;
e OINpPEACHATH LEJH ACATCILHOCTH, 3aJ1aBaTh TApAMETPbl U KPUTEPHUH UX JOCTHKECHHUS;
e BBISBIIATH 3aKOHOMEPHOCTH M IMIPOTHBOPEYHS B paCCMATPUBACMBIX (DHU3NUSCKUX SIBJICHUSX;



pa3padaThIBaTh IUIAH PELIECHUS MPOOJIEMBbI C YIETOM aHAIN3a UMEIOIINXCSA MATEpUATIbHBIX U HEMATEpPHAIIbHBIX pe-
CYpCOB;

BHOCHUTb KOPPEKTHUBBI B JIEATEIBHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIbTATOB LIEJISIM, OLICHUBATH PUCKHU ITOCIE-
CTBUMU IE€ATEIIBHOCTH;

KOOPAMHHUPOBATh U BBINOJHATE padOTy B YCIOBUSAX PEAIBHOTO, BUPTYAIbHOIO U KOMOMHUPOBAHHOTO B3aUMO/IEH-
CTBUS;

pa3BUBATh KPEATUBHOE MBIIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIEM.

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

BJIa/IETh HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHATUSAMHU U METOIaMU (PU3UUECKON HAYKH;

BJIa/IETh HaBbIKAMHU yU€OHO-UCCIIEI0BATENLCKON U MPOEKTHOM JIeATENbHOCTH B 00JacTH (PU3UKU, CHOCOOHOCTHIO U
TOTOBHOCTBIO K CAMOCTOSTEIbHOMY MIOUCKY METOJIOB PELIEHUS 3a/1a4 (PU3NYECKOTO COJEPKAHMS, TPUMEHEHUIO pas3-
JUYHBIX METOJIOB TO3HAHUS;

BJIQ/IETh BUAAMHU AESTEIbHOCTH IO OJYyYEHUIO HOBOTO 3HAHUS, €r0 HHTEPIIPETALMH, TPEOOPA30BaHUIO U IPUMEHE-
HUIO B PA3JIMYHBIX YUEOHBIX CUTYalLlUsAX, B TOM YUCIIE [IPU CO3JaHUH YU€OHBIX IPOEKTOB B 001aCTU (PU3UKH;
BBISIBJISITh IPUYUHHO-CIICJICTBEHHBIE CBSI3U U aKTYaJIM3UPOBATh 331a4y, BEIABUTATh THUIIOTE3Y €€ pelIeHUs, HAXOIUTh
apryMEHTHI JUIsl I0Ka3aTeNbCTBA CBOMX YTBEPKICHHM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEILICHHUS;
aHAJIM3UPOBATh OJIYYEHHBIE B XO/I€ PELICHUS 3a/1a4 Pe3ybTaThl, KPHTHUECKH OLIEHUBATH UX JOCTOBEPHOCTH, ITPO-
THO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSX;

CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3a7aul B 00pa30BaTEIbHON JI€ATEIBHOCTH, B TOM YHCIIE NMPU U3YUCHUH
bu3uKy;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

YMETb MEPEHOCUTh 3HAHUS N0 (PU3HKE B MPAKTHUECKYIO 00JaCTh KU3HEACATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUSA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE UJIEH, IPEIAraTh OPUTrMHAIbHBIE TOAXObI U PEILICHHUS;

CTaBUTh MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

Pabora ¢ unpopmaunmeii:



BJIaJICTh HABBIKAMU ITOTYYCHHS HH(OOPMAIHK (GU3HIECKOTO COACPKAHUS U3 HUCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSI-
TEJPHO OCYIIECCTBIATH TOWCK, aHAIHM3, CHCTEMATH3aIUI0 U MHTEPIPETalnio WHGHOPMAIUK PAa3IMYHBIX BUIOB U
dbop™m mpeaCcTaBICHUS;

OLICHUBATh JJOCTOBEPHOCTH HH()OPMAITHUH;

UCIIOJIB30BaTh CPEJICTBA MH(POPMAIIMOHHBIX M KOMMYHHUKAIIHOHHBIX TEXHOJIOTHI B PEIICHUH KOTHUTHBHBIX, KOMMY-
HUKATUBHBIX U OPraHU3alMOHHBIX 33J1a4 ¢ COOTI0ACHHEM TPeOOBaHMI SPrOHOMHUKH, TEXHUKH O€30TIaCHOCTH, THTH-
CHBI, pecypcocOepekeHNs, IPABOBBIX U ATHYECKUX HOPM, HOpM WH(GOPMAITMOHHOK 0€301TaCHOCTH;

CO3/1aBaTh TEKCTHI (PU3UIECKOTO COJIEPIKAHUS B PAIMIHBIX opMaTax ¢ yIETOM Ha3HAYCHHUS WH(OPMAIIUHY U TIeTie-
BOH ayAMTOpHH, BEIOMpas ONTUMAIBHYIO (DOpPMY MPECTABICHUS U BU3YAIU3AIIHH.

KoMMyHMKaTHBHBbIE YHHBEpPCAJIbHbIE Y4eOHbIe 1eHCTBUS:

OCYIIECTBIIATH OOIIEHNE HA YPOKaX (PU3UKH ¥ BO BHEYPOUHOU JCATEITHHOCTH;

pacmo3HaBaTh MPEANOCHIIKA KOH(PIUKTHBIX CUTYaIMA U CMATYATh KOH(MIUKTHI;

Pa3BEPHYTO U JIOTUYHO M3J1araTh CBOIO TOUYKY 3PEHUS C UCIIOJIb30BAaHUEM SI3BIKOBBIX CPEJICTB;

MOHUMATh U UCTOJB30BaTh MPEUMYIIIECTBA KOMAHHOW U UHIUBUTyIbHOU PabOTHI;

BBEIOMPATh TEMATUKY W METOJBI COBMECTHBIX JCHCTBUU C y4ETOM OOIIMX HMHTEPECOB M BO3MOXKHOCTEH KaXKIIOTO
YJIeHa KOJJICKTUBA;

MIPUHUMATH eI COBMECTHOW NIEITEIbHOCTH, OPTaHU30BBIBATh M KOOPIWHUPOBATH IEHCTBHS IO €€ TOCTHKCHHIO:
COCTAaBJISITh TJIaH JICHCTBUM, paCIIPEIeIsATh POJIU C y4ETOM MHEHUN YIaCTHUKOB, OOCYK/IaTh PE3yIbTaThl COBMECT-
HOM paboTHI;

OIICHMBATh KaUeCTBO CBOETO BKJIAJIa M KAKIOTO yYaCTHUKA KOMAaH/Ibl B OOIINUN PE3YNIbTAT 1O pa3pabOTaHHBIM KPH-
TEPUIM;

npeaiaraTh HOBbIE TPOCKTHI, OIICHUBATh UICH C MTO3UIIMA HOBU3HBI, OPUTUHATBHOCTH, TPAKTUYECKON 3HAUMMOCTH;
OCYIIECTBIISThH MMO3UTUBHOE CTPATETHIECKOE TTOBEJACHUE B PA3JIMUHBIX CUTYAIUSX, TPOSIBIISITH TBOPUYECTBO U BOOO-
pakeHue, ObITh MHUITUATUBHBIM.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBUS

Camoopranusanus:



CaMOCTOSITENIbHO OCYIIECTBIISATh TO3HABATENbHYIO JIEATEIHHOCT B 00J1IaCTH (PU3UKU M ACTPOHOMUH, BBISIBIISTH IIPO-
OJ1eMBbI, CTaBUTH U (POPMYITHPOBATH COOCTBEHHBIC 3a]a4H;

CaMOCTOATEJIbHO COCTABIIATH IJIaH PEIICHUs PACYETHBIX M KAYECTBEHHBIX 3a/1a4, IJIaH BBIMOJIHEHUS TPAKTUYECKON
paboThI C YYETOM UMEIOLIUXCSI PECYPCOB, COOCTBEHHBIX BOZMOXXHOCTEH U MPEIIOYTECHHUI;

JIaBaTh OLIEHKY HOBBIM CHUTYaLHsIM;

pacIMpATh pAMKH Y4EOHOTO MPEAMETA HA OCHOBE JIMYHBIX NMPEANOYTEHUN;

JieNiaTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €T0, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a PEIICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

coco0cTBOBATh (POPMUPOBAHUIO U MPOSIBICHUIO 3PYIULIUMHU B 001acTU (PU3UKH, TOCTOSIHHO MOBBILIATH CBOM 00pa-
30BaTEJIbHBIN U KYJIBTYPHBIM YPOBEHb.

CﬂMOKOHTpOJ’Ib, IMOIMOHAJIbHbINA HHTEJJIEKT:

J1aBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
LEIISIM;

BJIa/IETh HABBIKAMM MO3HABATEJILHON peQuIeKCHH KaK OCO3HAHMS COBEpPLIAEMBIX JCHCTBUI U MBICIUTEIBHBIX MPO-
LIECCOB, UX PE3YJIBTATOB U OCHOBAHWM;

UCITOJIb30BaTh MPUEMBI peIeKCUHU TSl OUEHKH CUTYallly, BIOOpA BEPHOTO PEUICHUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATH PEIICHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTUBBI U aPTYMEHTBI IPYTUX IIPU aHAJIU3€ PE3yJIbTATOB JACATEIbHOCTH;

OPUHUMATH ce0sl, TOHUMas CBOM HEIOCTaTKH U JOCTOMHCTBA,

IIPUHAMATh MOTUBBI U apPTYMEHTBI IPYTUX IIPU aHAJIU3€E PE3YyJIbTATOB ACATEIBHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OIIMOKH.

B mpomecce moCTHKEHHSI TUYHOCTHBIX PE3YJIHTATOB OCBOEHUS MPOrpaMMbl MO (PU3MKE IJIsi YPOBHSI CPEIHETO OOIIero
oOpa3oBaHus y O0YYAIOIINXCS COBEPIIICHCTBYETCS SMOIMOHATBHBIN MHTEIUICKT, MPE/IOoJIaralonuii chopMHUPOBAHHOCTS:

CaMOCO3HAHUS, BKJIIOYAOIIET0 CIOCOOHOCTh MOHUMAaTh CBOE HIMOLIMOHAILHOE COCTOSIHUE, BHJIETh HANpaBICHUS
pa3BUTHSI COOCTBEHHOW AMOIIMOHANILHOM cepbl, ObITh YBEPEHHBIM B ce0e;

CaMOpETyJIMPOBaHUS, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE MPUHUMATh OTBETCTBEHHOCTh 3a CBOE IMOBEJEHUE,
CHOCOOHOCTH aJalTUPOBATHCS K AMOLIMOHAIBHBIM U3MEHEHHSIM U MPOSBIIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;



BHYTPEHHEW MOTUBAIIMH, BKIIFOYAIOIIEH CTPEMIIEHUE K JOCTHKECHUIO LIEJIU U YCIIEXY, ONTUMHU3M, HHULIUATUBHOCTb,
YMEHUE JICUCTBOBATh, UCXO/S U3 CBOMX BO3MOKHOCTEW;

OMIIATUH, BKIIIOYAIONMIEH CIIOCOOHOCTh MOHUMATh AMOIMOHAIBLHOE COCTOSIHHE IPYTUX, YUUTHIBATH €r0 TMPH OCY-
IIECTBIICHUH OOIIEHHUS, CIIOCOOHOCTh K COUYBCTBHIO U COTIEPEIKUBAHUIO;

COITMAILHBIX HABBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTH BBICTpAaMBaTh OTHOIIEHHUS C JPYTHMMH JIFOABMHU, 3a00TUTHCS,
MPOSIBIIATh HHTEPEC U pa3periaTh KOHPIUKTHI.

[NPEAMETHBIE PE3VYJIbTATEI

K xoniy o6yuenus B 11 knacce npeMETHBIE Pe3yabTaThl Ha YIITyOJIEHHOM YPOBHE TOJKHBI OTPaXKaTh CHOPMHUPOBAHHOCTH
y 00y4aromuxcs YMEHUM:

NOHUMATh POJIb (PU3UKU B SKOHOMHUYECKOM, TEXHOJOTUYECKOW, COLIMATIbHON U 3TUYECKOU cepax IesTeIbHOCTH
4eJI0BEKa, pOJib U MECTO (PU3UKU B COBPEMEHHOW HAayYHOU KapTUHE MUPA, POJIb ACTPOHOMHUH B MPAKTUYECKOM Jesi-
TEJIBbHOCTH YEJIOBEKA U JAJIbHEUIIIEM HAyYHO-TEXHUYECKOM Pa3BUTUH, 3HAUEHHUE ONUCATEIBHOM, CHCTEMATH3UPYIO-
1ieil, 00bSICHUTENbHON U TPOrHOCTHYECKON (QYHKUUNA (PU3UUECKON TEOPUHN — ANEKTPOJUHAMUKH, CIIEHUATIBLHOMN TEO-
PUU OTHOCUTEJIBHOCTH, KBAHTOBOM (DU3UKHU, pOsib (PU3UUECKON TEOPUU B (DOPMUPOBAHUH TIPEICTABICHUNA O (PU3H-
YeCKOW KapTUHE MUpa, MECTO (PU3MUYECKON KapTHHBI MUpPa B OOLIEM psJly COBPEMEHHBIX €CTECTBEHHO-HAyUYHBIX
MPEICTaBJICHUH O TIPUPO/IE;

pasinyaTh YCIOBHUS IPUMEHUMOCTH MoAeiel (PU3MYECKUX Tel U MPOLECCOB (SBJICHUI): OTHOPOJHOE dIEKTpUYE-
CKOE€ U OJHOPOJIHOE MarHUTHOE MOJsl, TApPMOHUYECKUE KOJIeOaHUsl, MATEMAaTUYECKU MasiTHUK, UICaIbHbIA Mpy-
YKUHHBI MasiTHUK, TAPMOHUYECKUE BOJIHBI, UCAIbHBIA KOJIEOATENbHBIN KOHTYp, TOHKas JUH3a, MOJENIEH aToma,
aTOMHOTO $JIpa U KBAHTOBOM MOJIEIIN CBETA;

pa3nuuaTh yCcJIOBUs (TpaHMIIbI, 00JAaCTH) MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, MOHMMATh BCEOOIINI XapakTep
(byHIaMEHTAIbHBIX 3aKOHOB U OTPAaHUYEHHOCTb UCIIOIb30BaHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBATh U OOBSICHATH AJIEKTPOMArHUTHBIE TPOLIECCHI U SIBICHUS, UCIIOJIb3YS OCHOBHBIE MOJI0KEHUS U 3aKOHBI
IIEKTPOJUHAMUKHN U CIELUUATIBbHON TEOPUU OTHOCHUTEIBHOCTH (3aKOH COXPAaHEHHMsI 3JIEKTPUYECKOIO 3apsijia, CHila



Awmrnepa, cuna JlopeHiia, 3aK0H JIEKTPOMAarHUTHON MHAYKIMH, paBuiio Jlenna, cesa3p 3/1C caMOMHIyKIUMHY B 3J1€-
MEHTE IEKTPUUYECKON LIENU CO CKOPOCTHIO N3MEHEHMS CHJIBI TOKA, MOCTYJIAThl CIEIUAIIBHOW TEOPUH OTHOCHUTEIIb-
HOCTHU DUWHINITEITHA);

aHAJIM3UPOBaTh U OOBSICHATH KBAHTOBBIE IIPOLIECCHI U SIBJICHHUS, UCIIOJIb3YSI TTOJIOKEHUSI KBAHTOBOM (hu3uku (ypas-
HeHue DiHmTelHa 11 GoTodddekrta, nepBblil 1 BTOpoi noctyiaTsl bopa, MpUHIMI COOTHOIIEHUS HEOIPEAETIEH-
HocTeil ['elizenOepra, 3aKOHbl COXpaHEHHUS 3apsI0BOIO U MACCOBOT'O YHCEII M SHEPTUU B SIAEPHBIX PEAKLUAX, 3aKOH
PaIMOaKTUBHOTO pacriajia);

OIKCHIBaTh (PU3UYECKUE MTPOLECCHI U SIBICHHUS, UCIOJIb3YS BEJIMYMHBI: HAMPSHKEHHOCTH 3JIEKTPUUECKOTO OIS, 10~
TEHLHAJ 3JIEKTPOCTATUYECKOrO I0JIsI, PA3HOCTh MOTEHLIHMAIOB, 3JIEKTPOABIKYLIAs CHIA, MHAYKIUS MarHUTHOI'O
MOJIsl, MATHUTHBIN MOTOK, cuja AMIiepa, UHAYKTUBHOCTb, SJIEKTPOJABIKYIIAsl CUJIA CAMOMHIYKIIUH, SHEPTHUS Mar-
HUTHOTO T0JIs1 MPOBOJHHUKA C TOKOM, PEJIATUBUCTCKUN UMITYJIbC, MOJHAS SHEPIUsl, SHEPTUs MOKOSI CBOOOJIHOM ya-
CTHIbL, SHEPTUS U UMITYJIbC (POTOHA, MACCOBOE YMCIIO U 3apsJl Apa, SHEPTHUSI CBS3U ]1pa;

OOBSICHATH OCOOEHHOCTH NMPOTEKAHUS (PU3NUECKUX SBJICHUI: JIEKTPOMAarHUTHasI MHAYKIUS, CAMOUHIYKIIUS, PE30-
HAaHC, UHTepPEepeHUs BOJIH, AUPPaKLUs, JUCIEPCUsi, IOJHOE BHYTPEHHEE OTPaKEHUE, (POTOINEKTPUUECKUN -
dekt (poTorddekr), anbda- u Oera-pacnanbl SAep, raMMa-u3ITydeHUe a1aep, PU3NYecKue NPUHUMUIBI CIIEKTPaIb-
HOTO aHanu3a 1 padoThI Ja3epa;

ONpEAENATh HAPABJICHUE UHIYKIUA MarHUTHOTO MOJIsl IPOBOJHUKA C TOKOM, CHIIbI AMniepa v cuiibl JIopeHa;
CTPOUTH U300paKEHUE, CO3]aBAEMOE IIJIOCKUM 3€pKaJIOM, TOHKOW JIMH30M, U pacCUUTHIBAThH €T0 XapaKTEPUCTUKU;
IPUMEHSATHh OCHOBOIIOJIAratoIile aCTPOHOMHUYECKUE MOHSATHS, TEOPUU U 3aKOHBI JJIsl aHAIM3a U 00bsACHEHUS (Hu3u-
YECKUX MPOLECCOB, MPOUCXOMSIMMNX B 3BE31aX, B 3BE3MHBIX CUCTEMAX, B MEKTaJaKTUUYECKON CPEAEC; NBUKCHUS
HEOCCHBIX TEI, DBOJIIOLMH 3BE31 M BeeaeHHOI;

IPOBOIUTH UCCIIETOBAHHUE 3aBUCUMOCTEN (PU3NUECKUX BEJIMUMH C UCIIOJIb30BAHUEM MPSIMBIX U3MEPEHUH, IPH 3TOM
KOHCTPYHUPOBATh YCTAHOBKY, (PUKCUPOBATH pe3yJbTaThl MOJYYCHHON 3aBUCUMOCTH (PU3NYECKUX BEITUYMH B BUJE
rpaukoB ¢ yu€ToM aOCOTIOTHBIX MOTPEUTHOCTEN U3MEPEHU, AeNIaTh BHIBOBI IO PE3yJIbTaTaM HCCIEIOBAHNUS;
MPOBOJIUTH KOCBEHHBIE U3MEPEHUSI (PU3HMUECKUX BEITUYHUH, IIPU 3TOM BbIOUPATH ONTUMAIbHBIA METOJ U3MEPEHUS,
OLICHUBATh a0COJIOTHBIE M OTHOCUTENbHBIE TOTPEITHOCTU MPSMBIX U KOCBEHHBIX U3MEPEHUM;



MIPOBOJIUTH OMBITHI IO MPOBEPKE MPEITIOKCHHONW TUIOTE3bI: TUIAHHUPOBATH YKCIIEPUMEHT, COOMpaTh dKCIIEPUMEH-
TaJbHYI YCTAaHOBKY, aHAJIM3UPOBATh MOJYyUYEHHBIE Pe3yJIbTaThl U JIe]aTh BBIBOJ O CTATyCe MPEIOKEHHON THUIIO-
TE3bI;

OIKCHIBaTh METOBI TIOTYUYCHUS HAYIHBIX aCTPOHOMHUYECKHUX 3HAHUH;

coOJTr01aTh MpaBuiia 6€30MacHOTO TPYyAa MPU MPOBEACHNUN UCCIICIOBAaHUHN B paMKax y4eOHOTO IKCIIEPUMEHTA, TIPaK-
TUKYMa U y4e0OHO-HCCIICIOBATENHCKOM M MMPOSKTHOM NEATEILHOCTH C HCIIOIh30BAHUEM N3MEPHUTEIIBHBIX YCTPONUCTB
1 1a00paTopHOTrO 000PYAOBaAHUS;

pemaTh pacy€THBIC 3aJl1auu C SIBHO 3a/IaHHOW M HESIBHO 33JaHHON (DU3UYECKON MOJIEbl0: HA OCHOBAHMM aHaJU3a
yCIJIOBUSI BBIOUPATh (PU3NUYECKUE MOJICININ, OTBEUAIOIINE TPEOOBAHUSIM 3a/1a4d, TPUMEHSITH (POPMYJIbI, 3aKOHBI, 3aKO-
HOMEPHOCTU U TOCTYJaThl (PU3NYECKUX TECOPUN MPHU MCTOIB30BAHUHN MAaTEeMaTHYECKUX METOJIOB PEIICHUs 3ajad,
MIPOBOJIUTH PACUYETHl HA OCHOBAHWU MMEIOIINXCSI TAHHBIX, aHATM3UPOBATh PE3YJIbTAThl 1 KOPPEKTUPOBATH METOJIBI
perieHus ¢ y4€TOM TOJTyYEeHHBIX Pe3yIbTaTOB;

peraTh Ka4eCTBEHHBIE 3a7]a4M, TPEOYIoIIe MPUMEHEHHUS 3HAHUM 13 Pa3HBIX pa3/iesioB Kypca GU3UKHU, a TaKKe UH-
TErpalyy 3HAHUN U3 JPYTUX MPEAMETOB €CTECTBEHHO-HAYYHOIO IIMKJIA: BBICTPAUBAaTh JJOTUYECKYIO IEMOYKY pac-
CYXKIEHUH C OTOPOH HAa N3YUYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKUE SBIICHUS;

WCITOJIB30BATh TEOPETUICCKUE 3HAHMS JIJIs1 OOBICHEHUS OCHOBHBIX IPHHIIMIIOB pa0OTHI H3MEPUTENHHBIX TIPUOOPOB,
TEXHUYECKUX YCTPOUCTB M TEXHOJIOTHYCCKHUX MPOIIECCOB;

MPUBOJUTH MPUMEPHI BKJIaIa POCCUMCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE HAYKH, B 00BICHEHHE MPO-
[IECCOB OKPYKAIOIIETO0 MUPA, B PA3BUTHE TEXHUKU U TEXHOJOTHUK;

aHATM3UPOBATh U OIICHUBATH TOCIEJACTBUS OBITOBON M MTPOU3BOACTBEHHOM JEATEILHOCTH YEIOBEKA, CBI3aHHOM C
(bU3UYECKUMU MPOIECCaMU, C TTO3UIIUN IKOJIOTHIECKON OE30ITaCHOCTH, IPEICTABICHUHA O PalliOHATBHOM TTPUPOI0-
MOJIb30BAHUH, a TAK)KE PA3yMHOM HCIIOJIb30BAHUH JTOCTUKEHUN HAYKW U TEXHOJIOTHH JJIS TalbHEUIIETO Pa3BUTHUS
YeJIOBEYECKOro O0IIECTBa;

MPUMEHSTh Pa3IUYHbIC CIIOCOOBI PabOThl ¢ MH(pOpMaNUE PU3NIECKOTO COACPKAHUS C MCIOIB30BAHUEM COBpE-
MEHHBIX WH()OPMAIMOHHBIX TEXHOJOTHUM, TIPH 3TOM HCIOJb30BaTh COBPEMEHHBIE WH()OPMAITMOHHBIC TEXHOJIOTHN
JUTS TIOUCKA, TIEPEpabOTKH M MPEABIBICHUS YICOHOW U HAYUHO-TIOMYJISIPHONH MH(POPMAIIMH, CTPYKTYPUPOBAHHS U
WHTEpHIpeTanuu nHHOPMAITIH, TTOTYIYECHHON U3 Pa3TUYHBIX HICTOYHUKOB, KPUTHYECKU aHATU3UPOBATH MOTYydaeMYIO



UH(GOPMAIIMIO U OLICHUBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMNXCS 3HAHMM, TaK U Ha OCHOBE aHAJIMU3a UC-
TOYHUKA WH(OPMALIUY;

e TPOSBISATH OPraHU3ALUOHHBIC ¥ TO3HABATENIbHBIC YMEHHSI CAMOCTOSITEIBHOTO MPUOOPETEHUS HOBBIX 3HAHUH B MPO-
11ecce BBIMOJIHEHHS MPOEKTHBIX M YUeOHO-HCCIIeI0BaTEIbCKUX PadoT;

e paboTaTh B IPyIIe ¢ UCIIOJHEHHEM Pa3IMYHBIX COLUAIBHBIX POJIEH, IIIAHUPOBATh PadOTy TPYIIIBI, pAllHOHAIEHO
pacnpeaenaTh JesTENbHOCTh B HECTAaHAAPTHBIX CUTYaIUsAX, aICKBATHO OI[CHUBATh BKJIAJ KaX/JI0TO U3 YUYACTHHKOB
TPYHIBI B PELICHUE pacCMaTpUBaeMOil MpoOIeMbL;

e IPOSBIATH MOTUBALMIO K OyAyIiei npodeccnoHanIbHOM AESTENbHOCTH IO CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO
npodus.



TEMATHYECKOE IINTAHUPOBAHHUE

11 KJIACC
KoaunyecTBO 4acoB DJIeKTPOHHbBIE
HaunmMeHoBaHHe pa3/iejioB H TeM uudpoBbie
Ne i/m P Konrpoasnsie | IIpakTnyeckue (upp )
NMPOrpamMMblI Bcero o0pa3oBarTejibHbIE
padoThI padoThI
pecypchl
Paznen 1. JIEKTPOJAUHAMUKA
bubnunoreka LIOK
11 Martmrioe none 14 https://m.eds00.ru/39859¢f1
bubnunoreka LIOK
1.2 DJIeKTPOMATHHTHAS MH YKL 13 1 https://m.edso0.ru/39859ef1
Hroro no paszneny 27
Paznen 2. KOJIEBAHUS U BOJIHBI
bubnmorexa LIOK
21 Mexamieckie konebarms 10 https://m.edso0.ru/39859¢f1
bu6nmorexa LIOK
2.2 DneKTpOMarHuTHbIE KoJieOaHus 15 https://m.edsoo.ru/39859¢f1
53 MexaHW4YeCKHe U AJIEKTPOMAarHUTHBIE 10 1 bubnmnoreka [JOK
' BOJIHEI https://m.eds00.ru/39859f1
bubnunorexa LIOK
24 Onriia 25 . https://m.eds00.ru/39859f1
Hroro no paszneny 60



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1

Paszea 3. OCHOBBI CIEIIUMAJIbHOM TEOPUA OTHOCHUTEJBHOCTH

bubnunoreka LIOK
3.1 Ocuoer CTO > L https://m.eds00.ru/39859%f1
Hroro no pazaeny 3)
Paznen 4. KBAHTOBAS ®U3UKA
. bubnuorexa [JOK
41 KopryckyispHO-BOIHOBOR Ayai3m 15 https://m.eds00.ru/39859f1
bubnunoreka LIOK
4.2 Puska atoma S https://m.eds00.ru/39859¢f1
43 du3KKa aTOMHOIO SIpa ¥ DJIEMEHTAPHBIX 5 bubmmoreka [IOK
' YaCcTHIL https://m.edso00.ru/39859¢f1
Wroro mo pazneny 25

Paspea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

bubmmoreka IIOK
5.1 DeMeHTBl aCTPOHOMHUU M aCTPOPHU3UKU 12 httos://m.edsoo.ru/39859f1
Hroro no paszneny 12
Pazznen 6. PU3HUECKHUIN MPAKTUKYM
N bubnuoreka [{OK
01 DH3MICCKHI HPAKTHIYM 16 16 https://m.edsoo.ru/39859ef1
Hroro no paszneny 16
Pazgen 7. OBOBIHIAIOLIEE IOBTOPEHUE
Cuctemaru3zanus u o0o01eHne
71 IIPEIMETHOTO COACPIKAHMSI U OIIbITA 15 bubmuoteka [IOK

NeSITeNIbHOCTH, TPUOOPETEHHOTO MPHU
n3ydeHuu kypca ¢pusuku 10 — 11 kmaccos

https://m.edso0.ru/39859f1



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1

Hroro no pazneny

15

PesepBHOEe Bpemst

10

bu6nuoreka [IOK
https://m.edsoo.ru/39859¢f1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170

16



https://m.edsoo.ru/39859ef1

IHOYPOYHOE INIVIAHUPOBAHUE
11 KITACC

Ne
n/n

Tema ypoka

Jdara nzydyenus

DJlIeKTpoHHbIe HH(ppoBbIe 00pazoBaTeb
pecypchl

[To mnany

dakTiy

BzaumoneiictBue
IMOCTOSHHBIX MardHUTOB
Y TIPOBOJIHUKOB C
TOKOM. Marautaoe
nose. 'unoreza Ammepa

bubnmoreka [{OK https://m.edsoo.ru/487a85¢

Bekrop marHuTHOM
MHAYyKIUK. [IpuHomn
CyNepno3HIuU
MarHUTHBIX ITOJICH.
JIMHMY MarHUTHOM

HHAYKIIUU

bubnuoteka L{OK https://m.edsoo.ru/4clabc

MarautHoe 11031
MIPOBOJHUKA C TOKOM.
OmneIT OpcTena

bubnuoteka L{OK https://m.edsoo.ru/d35d52¢

Cuita Amriepa, eé
HaIlpaBJICHUC U MOAYJIb

bubnuoteka LIOK https://m.edsoo.ru/26d9c5k

Pemenne 3agau

bubmuoreka [{OK https://m.edsoo.ru/a37a0c?

IIpumeHeHne 3aKoHa
Awmrepa.
DNEeKTPOU3MEPUTENBHbIE
npudopbI

bubnuoteka [{OK https://m.edsoo.ru/ad7718c

Cua Jlopenna, eé€
HaIpaBJIEHUE U MOAYIIb.
JIBrkeHne 3apsyKeHHON
YaCTULBI B OAHOPOJHOM
MarHuTHOM I10JI€

bubnuoteka [{OK https://m.edsoo.ru/c97afaa.

Pemenne 3amaua 2

bubnuoteka [{OK https://m.edsoo.ru/504e98¢

Pa6ora cuisl Jlopenna

bubmuoteka [{OK https://m.edsoo.ru/d518be’

10

Bxoonasa konmpononasn
paboma

bubmuoreka I{OK https://m.edso0.ru/93617hc

11

MarauTHoe nosie B
BEILIECTBE.
deppoMarHeTukH, rnapa-
U JUaMarHeTUKU

bubmuoteka [{OK https://m.edsoo.ru/30ff960

12

OCHOBHBIE CBOMCTBA
(beppoMarHeTUKOB.
IIpumeneHne
(dbeppoMarHeTUKOB

bubmuoteka [{OK https://m.edsoo.ru/0b5819(



https://m.edsoo.ru/487a8593
https://m.edsoo.ru/4c1abccb
https://m.edsoo.ru/d35d5262
https://m.edsoo.ru/26d9c5ba
https://m.edsoo.ru/a37a0c21
https://m.edsoo.ru/ad7718d7
https://m.edsoo.ru/c97afaa1
https://m.edsoo.ru/504e98c7
https://m.edsoo.ru/d518be4b
https://m.edsoo.ru/93617bd9
https://m.edsoo.ru/30ff9608
https://m.edsoo.ru/0b58190a

13

Pemenue 3agau mo reme
"Maragutsoe moJe"

bubnmoreka [{OK https://m.edsoo.ru/5b55c3(

14

Penrenue 3amau mo reme
"MaruutHoe moJe"

bu6mmoreka LIOK https://m.edsoo.ru/41c4aed

15

SIBnenne
3JICKTPOMArHUTHOM
uHaykiuu. [Torok
BEKTOpa MarHUTHOM
WHIYKIAH

bu6mmoreka IIOK https://m.edsoo.ru/b3efa0c

16

C)1(O713914% 9117171

bu6mmoreka LIOK https://m.edsoo.ru/48150b

17

3aKoH
ANEKTPOMATHUTHOMU
unaykuun Papanest

bubnmoreka [{OK https://m.edsoo.ru/a6decl18

18

Buxpesoe
AEKTPUYECKOE TOJIE.
Toxu ®yko

bubnmoreka [{OK https://m.edsoo.ru/15abel4

19

O/C nungykuuu B
JBIDKYIIAXCS
IIPOBOTHUKAX

bubmuoreka [{OK https://m.edsoo.ru/0235ccC

20

Pemenue 3amau

bubmuoreka [{OK https://m.edsoo.ru/4dfda61

21

[IpaBuio Jlenna

bubmuoreka I{OK https://m.edsoo.ru/bbc2272

22

NHIyKTUBHOCTS.
Karymka
WHIYKTUBHOCTH B 1IETIN
IMOCTOSTHHOTO TOKa

bubnmoreka [{OK https://m.edsoo.ru/621eaed

23

SIBneHue
camounaykuu. J/1C
CaMOWHTyKITUT

bubmuoteka [{OK https://m.edsoo.ru/7ee60ca

24

3Hepr1/151 MAarauTHOI'O
IOJIAI KaTyHIKU C TOKOM.
SHCKTPOMB.I‘HI/ITHOC
IIOJIC

bubmuoTeka I{OK https://m.edsoo.ru/b3cOad1

25

Pemenue 3amau

bubmuoreka [{OK https://m.edsoo.ru/88f69d?

26

0O0001eHne u
cucTeMaTH3aIus 3HaHui
IO TeEME
"OnekTpoaguHaMuka'

bubmuoteka [{OK https://m.edsoo.ru/764840:

27

KonTtpoubHnas padora
no teme Nel
"JaexkTpoanHamuka'

bubmuoteka [{OK https://m.edsoo.ru/8ae09be

28

Konebarennuas
cucrema. CBOOOIHEIC
KoJICOaHHS.
["apmonuyeckue
KoJIeOaHUs

bubnuoteka [{OK https://m.edsoo.ru/7c1db3¢



https://m.edsoo.ru/5b55c307
https://m.edsoo.ru/41c4ae8a
https://m.edsoo.ru/b3efa0c1
https://m.edsoo.ru/48150bd8
https://m.edsoo.ru/a6dec188
https://m.edsoo.ru/15abe140
https://m.edsoo.ru/0235cc02
https://m.edsoo.ru/4dfda618
https://m.edsoo.ru/bbc22726
https://m.edsoo.ru/621eae9d
https://m.edsoo.ru/7ee60ca8
https://m.edsoo.ru/b3c0ad11
https://m.edsoo.ru/88f69d2b
https://m.edsoo.ru/76484025
https://m.edsoo.ru/8ae09b98
https://m.edsoo.ru/7c1db385

29

Kunemaruueckoe u
IMHAMHYECKOE
OIIMCaHNE
KoJieOaTeIbHbIX
IBIDKCHUN

bubnmoreka [{OK https://m.edsoo.ru/87ce94¢

30

OHepreTuyeckoe
onucanue. BeiBox
JTUHAMHYECKOTO
OITHCaHUS
rapMOHUYECKUX
KoJIeOaHMH U3 UX
SHEPreTUYECKOTO U
KUHEMATHYCCKOTO
OITMICaHMS

bu6mmoreka LIOK https://m.edsoo.ru/e3c996¢

31

Amiutyzaa u dasa
KoaeOanuii

bubmuoreka L{OK https://m.edsoo.ru/7a0c43¢

32

Ilepuon m yactora
kojeOanui. [lepron
MaJIbIX CBOOOIHBIX
KoJIEOaHMH
MaTeMaTHYECKOTO
MasTHUKa. [lepuon
CBOOOIHEIX KOJIEOAHUH
NPYKUHHOTO MasiTHUKA

bubmuoreka [{OK https://m.edsoo.ru/e039931

33

3aryxaromue
Kosie0aHusl.
BrIiHyX1€HHBIE
kosneOaHus. Pezonanc

bubnuoteka [{OK https://m.edsoo.ru/72e93d(

34

ABTOKOJIEOaHUSA

bubmuoreka [{OK https://m.edsoo.ru/6add264

35

Pemenne 3agau

bubnuoteka [{OK https://m.edsoo.ru/addeec?
https://m.eds00.ru/756123c5

36

VYpok-koHpepeHuus
"MexaHnndeckue
KoJIEOaHHUS B
MY3BIKAJIbHBIX
WHCTpyMeHTax"

bubmuoreka [{OK https://m.edsoo.ru/8ef587h

37

O06o06IeH e U
cHCTeMaTH3aIus 3HaHUH
10 TEME
"MexaHn4ecKkne
KoyieOanus"

bubmuoreka I{OK https://m.edsoo.ru/eb84182

38

DNEeKTpOMarHUTHBIE
KoJIeOaHusl.
KonebaTenbHbIi KOHTYP

bubmuoteka I{OK https://m.edsoo.ru/d4adabc

39

®opmyna Tomcona.
CBs13b aMIUIUTY b

bubmuoreka I{OK https://m.edsoo.ru/093f9af



https://m.edsoo.ru/87ce9498
https://m.edsoo.ru/e3c99692
https://m.edsoo.ru/7a0c439a
https://m.edsoo.ru/e0399319
https://m.edsoo.ru/72e93d09
https://m.edsoo.ru/6add2644
https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c5
https://m.edsoo.ru/8ef587be
https://m.edsoo.ru/eb84182f
https://m.edsoo.ru/d4adabde
https://m.edsoo.ru/093f9af1

3apsiia KOHJIEHCaTopa ¢
aMIUIUTYI0M CHJIBI TOKA
B K0JIeOaTEIbHOM
KOHTYpe

40

3aKOH COXpaHEHHUs
SHECPTHUU B UACAIIBHOM
K0JIeOaTeIbHOM KOHTYpE

bubnmoreka [{OK https://m.edsoo.ru/d1e2d5¢

41

3aTyxaroiue
AJIIEKTPOMATrHUTHBIE
KoJIeOaHusI.
BriHyXcHHBIE
AJIIEKTPOMATrHUTHBIE
KoJieOaHus

bubnmoreka [{OK https://m.edsoo.ru/5e6686!

42

[IepeMeHHBIH TOK.
Pesucrop n
KOH/JICHCATOp B LIETIH
IIEPEMEHHOTO TOKA

bubnuoteka L{OK https://m.edsoo.ru/848361"

43

Karymka
WHJyKTUBHOCTH B LIENIN
IIEPEMEHHOTO TOKA

bubnuoteka L{OK https://m.edsoo.ru/cfa307a

44

3axon Oma mis
AIEKTPUYECKOHN LETH
MEPEMEHHOTO TOKa

bubnuoteka L{OK https://m.edsoo.ru/8bae38e

45

MoI1HoCTh
MEPEMEHHOT0 TOKa.
AMIUIUTYAHOE U
JIEUCTBYIOIIIEE 3HAYCHHUE
CHJIBI TOKA U
HaIpsHKEHUS

bubnuoteka [{OK https://m.edsoo.ru/lcac6c4

46

Pe3onanc B
ANEKTPUUECKON LIeTH

bubmuoteka [{OK https://m.edsoo.ru/087506¢

47

Pemenne 3agau

bubmuoreka [{OK https://m.edsoo.ru/al6836¢

48

HneanbHbrit
Tpanchopmartop.
[IpousBoactso,
nepeaaya u
norpebieHue
AIIEKTPUYECKONH PHEPTUU

bubmuoteka [{OK https://m.edsoo.ru/f97418a

49

DKOJIOTHYECKUE PUCKH
IIpU NIPOU3BOJICTBE
AIIEKTPOIHEPTUH.
Kynberypa
MCIIOJIb30BaHUs
AJIEKTPO3HEPTUHU B
ITOBCEJHEBHOM KU3HU

bubnmoreka [{OK https://m.edsoo.ru/a6f74d9

50

Pemenue 3amau

bubmuoreka I{OK https://m.edsoo.ru/ee6677¢



https://m.edsoo.ru/d1e2d543
https://m.edsoo.ru/5e668619
https://m.edsoo.ru/84836152
https://m.edsoo.ru/cfa307af
https://m.edsoo.ru/8bae38e6
https://m.edsoo.ru/1cac6c4c
https://m.edsoo.ru/087506df
https://m.edsoo.ru/a16836a4
https://m.edsoo.ru/f97418ae
https://m.edsoo.ru/a6f74d93
https://m.edsoo.ru/ee6677ed

o1

Pemenue 3amau

bubnmoreka [{OK https://m.edsoo.ru/7cab59f

52

0O0001enne n
cUCTeMaTH3aIHs 3HAHUH
1o TeMe
"DIeKTpOMarHuTHbIC
KoneOanus"

bubnmoreka [{OK https://m.edsoo.ru/401024:

53

MexaHuuyeckue BOJIHBI.
XapakTepucTUKU
MEXaHUYECKUX BOJIH

bu6mmoreka LIOK https://m.edsoo.ru/a58e10¢

54

CaoiicTBa
MEXAHUYECKNX BOJIH

bu6mmoreka LIOK https://m.edsoo.ru/d9ael10C

55

3ByK. XapakTepUCTUKU
3ByKa

bubnmoreka [{OK https://m.edsoo.ru/138b6fC

56

Wnudpas3syk u
yibTpa3Byk. lllymoBoe
3arpsi3HeHue
OKPYKaIOILEH Cpebl

bubnuoteka L{OK https://m.edsoo.ru/738003¢

57

Pemenne 3agau

bubmuoreka L{OK https://m.edsoo.ru/cfd918hb

58

BJ'IGKTpOMaI‘HI/ITHBIe
BOJIHBI. I/I3nyquI/Ie
QJICKTPOMAaruauTHBIX
BOJIH

bubmuoreka [{OK https://m.edsoo.ru/714e5dk

59

OHeprus
3JICKTPOMArHUTHBIX
BoJiH. CBOIiCTBA
AIIEKTPOMArHUTHBIX
BOJIH

bubmuoteka [{OK https://m.edsoo.ru/d01b81¢

60

IMxana
AIEKTPOMATHUTHBIX
BOJH. [Ipumenenune
ANEKTPOMATrHUTHBIX
BOJIH B TEXHHUKE U OBITY

bubmuoreka [{OK https://m.edsoo.ru/49belf9

61

[IpuHUMIIBI paTuOCBs3U
U TEJICBUICHHUS.
Panuonoxanms.
DIIEKTPOMarHuTHOE
3arpsA3HEHUE
OKpYKaroIlei cpebl

bubnmoreka [{OK https://m.edsoo.ru/9f96f1f¢

62

KonTposbnas padora
Ne2 mo Teme
"Kojiebanus u
BOJIHBI"

bubnmoreka [{OK https://m.edsoo.ru/4f7985a

63

Cser. 3akoH
IIPSAMOJIMHEMHOTO
pacIpoCcTpaHeHus CBETa

bubmuoreka I{OK https://m.edsoo.ru/f95664C



https://m.edsoo.ru/7cab59f8
https://m.edsoo.ru/401024a9
https://m.edsoo.ru/a58e109f
https://m.edsoo.ru/d9ae1000
https://m.edsoo.ru/138b6f09
https://m.edsoo.ru/7380038f
https://m.edsoo.ru/cfd918bf
https://m.edsoo.ru/714e5db1
https://m.edsoo.ru/d01b818c
https://m.edsoo.ru/49be1f9e
https://m.edsoo.ru/9f96f1f8
https://m.edsoo.ru/4f7985a0
https://m.edsoo.ru/f9566406

64

Pemenue 3anayu Ha
MIPUMEHEHNE 3aKOHA
IIPSIMOJIMHEMHOTO
pacrpocTpaHEHHs CBETA

bubnmoreka [{OK https://m.edsoo.ru/ea32d4~

65

OtpaxkeHue cBera.
ITimockoe 3epkaiio.
Cdepuueckoe 3epkaio

bubnmoreka [{OK https://m.edsoo.ru/a005d2k

66

[Ipenomnenue cpera.
AOCOTIOTHBIN U
OTHOCHUTEIIbHBIN
[I0Ka3aTeb
npesnomiuenus. Ilonnoe
BHYTPEHHEE OTpa)KE€HUE.
[IpenenpHbIl yroa
MIOJIHOT'O BHYTPEHHETO
OTpaKE€HUs

bubnmoreka [{OK https://m.edsoo.ru/bc2e55¢

67

Pemenne 3amau Ha
MPUMEHEHNE 3aKOHOB
OTpaXeHUs U
MpEJIOMJICHUS CBETa

bubmuoreka [{OK https://m.edsoo.ru/49d830z

68

Xox JIy4eil B Ipu3Me.
Hucniepcus ceera.
C10XKHBIN COCTaB
Oenoro ceera. Llser

bubmuoreka [{OK https://m.edsoo.ru/d8elc3k

69

JInnzel. DokycHoe
paccTosiHue u
ONTHYECKasl CUJja JINH3BI

bubnuoteka [{OK https://m.edsoo.ru/604413t

70

IToctpoenue
M300paKeHHI B JIMH3aX
U X CHUCTEMaX.
YBenuueHue JIUH3bI

bubnuoteka [{OK https://m.edsoo.ru/bb53bic

71

Pemenue 3agad na
MIOCTPOECHUE
N300paxKeHui,
MOJTYy4YaeMBbIX C
IIOMOILBIO JIHUH3

bubnuoteka [{OK https://m.edsoo.ru/5a868f0

72

I'na3 xak onrnueckas
cucremMa

bubmuoteka [{OK https://m.edsoo.ru/ecd480a

73

Pemenue 3amau.
[Ipenenst
MIPUMEHUMOCTH
reOMETPUYECKOMN
OIITHUKHU

bubmuoteka [{OK https://m.edsoo.ru/cd174al

74

IlIpomesicymounasn
KOHmponvHas paboma



https://m.edsoo.ru/ea32d455
https://m.edsoo.ru/a005d2bb
https://m.edsoo.ru/bc2e55cd
https://m.edsoo.ru/49d830a9
https://m.edsoo.ru/d8e1c3be
https://m.edsoo.ru/60441359
https://m.edsoo.ru/bb53b1d5
https://m.edsoo.ru/5a868f09
https://m.edsoo.ru/ecd480a2
https://m.edsoo.ru/cd174a10

75

CkopocTh cBeTa U
METO/IbI €€ U3MEPEHUs
Hucniepcus ceera

bubnmoreka [{OK https://m.edsoo.ru/lel6cct

76

WnTepdepenmus ceera

bubnmoreka [{OK https://m.edsoo.ru/5fc0c63

77

Korepenrtnsie
HCTOYHUKH. Y CIIOBUSA
HaAOJIFOIEHUS
MaKCUMYyMOB H
MUHUMYMOB

bu6mmoreka [IOK https://m.edsoo.ru/c6416d-

78

Pentenue 3anau

bu6mmoreka LIOK https://m.edsoo.ru/3061de:

79

IIpumeHenue
UHTEpEpEeHINH

bubnmoreka [{OK https://m.edsoo.ru/668edhc

80

Hudpakmaus ceera

bu6mmoreka LIOK https://m.edsoo.ru/12ed04t

81

Hudpakiuonnas
pelmérka. YcinoBue
HAOII0/IEHUS TTIAaBHBIX
MaKCUMYyMOB

bubmuoreka [{OK https://m.edsoo.ru/f998d9¢

82

Pemenne 3amau

bu6mmoreka LIOK https://m.edsoo.ru/d58c41!

83

ITonepeunocts
CBETOBBIX BOJIH.
[Tonspuzanus ceera

bubnuoteka L{OK https://m.edsoo.ru/e9890fe

84

Pemenne 3agau

bubmuoreka [{OK https://m.edsoo.ru/c56¢81%

85

CBeTOBBIE SIBJICHHS B
npupojie

bubnuoteka L{OK https://m.edsoo.ru/0b3636:

86

0O0001eHue u

cUCTeMaTHu3alus 3HaHUHU

o teme "Omrrrka"

bu6mmoreka IIOK https://m.edso0o.ru/8al474¢

87

KonTposbnas padora

Ne3 o reme «OnTuka»

bubmuoreka [{OK https://m.edsoo.ru/82315d(c

88

I'panunbr
MPUMEHUMOCTHU
KJIAaCCMYECKOMU
MEXaHUKH. 3aKOHEI
ANEKTPOIMHAMUKHU 1
MIPUHITATT
OTHOCHUTEIBLHOCTH

bubmuoreka [{OK https://m.edsoo.ru/c9bd77¢

89

ITocTynatsl
ClIelIMaIbHON TEOPUU
OTHOCHUTEJIbHOCTH

bubmuoteka [{OK https://m.edsoo.ru/c56f05¢

90

[IpocTpancTBEHHO-
BPEMEHHOU MHTEpBAJl.
[IpeobpazoBanus
Jlopenua. YcnoBue
NPUYHHHOCTH.
OTHOCUTETHHOCTH

bu6mmoreka IIOK https://m.edsoo.ru/d83742t



https://m.edsoo.ru/1e16cc6e
https://m.edsoo.ru/5fc0c638
https://m.edsoo.ru/c6416d48
https://m.edsoo.ru/3061de2b
https://m.edsoo.ru/668edbc8
https://m.edsoo.ru/12ed04b5
https://m.edsoo.ru/f998d964
https://m.edsoo.ru/d58c411a
https://m.edsoo.ru/e9890fe9
https://m.edsoo.ru/c56c8158
https://m.edsoo.ru/0b36363d
https://m.edsoo.ru/8a14748b
https://m.edsoo.ru/82315dd4
https://m.edsoo.ru/c9bd77cb
https://m.edsoo.ru/c56f05cb
https://m.edsoo.ru/d83742bb

OJHOBPEMEHHOCTH.
3aMmeyIeHHe BpEMEHU U
COKpalllCHUC OJINHBI

91

OHeprus U UMILYJbC
PENATUBUCTCKOMN
YaCTHULIbI

bubnmoreka [{OK https://m.edsoo.ru/853a64f

92

CBs13b Macchl ¢
SHEPIrueu U UMIYIbCOM
PENATUBUCTCKOMN
Y4aCcTULbI. DHEPIHUs
MOKOS

bubnmoreka [{OK https://m.edsoo.ru/b6258ff

93

PaBHOBecHOE TemoBoe
U3Iy4EeHUE

bu6mmoreka LIOK https://m.edsoo.ru/f54035a

94

3akoH cMeneHus Buna

bubmuoreka [{OK https://m.edsoo.ru/1c5ff75.

95

T'unore3a M. Ilmanka o
kBaHTax. ®OTOHBI

bu6mmoreka LIOK https://m.edsoo.ru/abffa21

96

DHeprus U UMIYJbC
dboToHa

bubmuoreka L{OK https://m.edsoo.ru/7fb307e

97

®oroaddext. OnbIThI
A.T. Cronerona.
3akonbl poTtorddekra

bubmuoreka [{OK https://m.edsoo.ru/8c68e5k

98

YpaBHeHnue DiHIITEITHA
s hoTodrpdekra.
"Kpacnas rpanuma"

dororddekra

bubmuoreka [{OK https://m.edsoo.ru/01ef455

99

[laBrienue cera.
Omertet I1. H. JIeGeneBa

bubnuoteka [{OK https://m.edsoo.ru/64b4fo€

100

BosHoBEIE cBOWICTBA
YaCTHII

bubnuoteka L{OK https://m.edsoo.ru/f59cfcec

101

Bomnnel ne bpoins.
JlomiHa BOJIHEI 1€
bpoins u pasmepst
o0JacTy JoKalInu3aluu
JIBUKYILIECHCS YaCTULIBI

bubmuoteka [{OK https://m.edsoo.ru/5df8baf

102

KopnyckynsipHo-
BOJIHOBOM Jlyalln3M

bubnmoreka [{OK https://m.edsoo.ru/8ccab62

103

Judpakius 31eKTpOHOB
Ha KpUCTAJUIaxX

bubnmoreka [{OK https://m.edsoo.ru/30dbal¢

104

Crneuunduxa usmepenuit
B MUKpPOMHpE.
CooTHomeHus
HEOIPEIETIEHHOCTEN
I'eiizenGepra

bubmuoteka [{OK https://m.edsoo.ru/65783de

105

Pemenue rpadguuecknx
3aj1a4

bubmuoteka [{OK https://m.edsoo.ru/e70195t



https://m.edsoo.ru/853a64fc
https://m.edsoo.ru/b6258ffa
https://m.edsoo.ru/f54035a5
https://m.edsoo.ru/1c5ff752
https://m.edsoo.ru/a5ffa218
https://m.edsoo.ru/7fb307ec
https://m.edsoo.ru/8c68e5b9
https://m.edsoo.ru/01ef4556
https://m.edsoo.ru/64b4f966
https://m.edsoo.ru/f59cfcec
https://m.edsoo.ru/5df8baf1
https://m.edsoo.ru/8ccab62a
https://m.edsoo.ru/30dba18c
https://m.edsoo.ru/65783dec
https://m.edsoo.ru/e70195bd

106

Pewenne pacu€THbIX
3a1a4y

bubnmoreka [{OK https://m.edsoo.ru/ee9b31€

107

KonTpoasnas padora
Ne4 o Temam:
"OcHnoBbl CTO",
"KopnyckynspHo-
BOJIHOBOM Jtyasin3m"

bubnmoreka [{OK https://m.edsoo.ru/c3de891

108

OnbITHI 11O
UCCIICIOBAaHHIO
CTPOCHUS aTOMa.
IInanerapHas Mozenb
atoma Pesepdopna

bubnmoreka [{OK https://m.edsoo.ru/312b75(

109

IToctynatel bopa

bubnmoreka [{OK https://m.edsoo.ru/404dfa9

110

Bunger ciektpoB. CriekTp
YpOBHEH HEPrUU aTomMa
BOJIOpOa

bubmuoreka [{OK https://m.edsoo.ru/cf74b11

111

CrioHTaHHOE U
BBIHY)KJICHHOC
U3Jy4YCHHUE CBETa

bubmuoreka [{OK https://m.edsoo.ru/f945d85

112

Jlazep

bubnuoteka L{OK https://m.edsoo.ru/2288a0c

113

Hyxnonnas monenb
snpa ['eizenOepra-
WBanenko. 3apsia u
MacCcOBOE YHUCIIO si/Ipa.
N3oTomnbl.
PagnoakTuBHOCTE

bub6mmoreka [{OK https://m.edsoo.ru/34ada

114

3aKOH paIuOAKTUBHOTO
pacmnaga. CBoiicTBa
HOHU3HUPYIOIIETO
n3nydyeHus. Bousaue
pPaauoaKTUBHOCTH Ha
JKUBBIE OpPTraHU3MBI.
Jo3umerpus

bub6mmoreka [{OK https://m.edsoo.ru/aab98

115

DHeprus CBI3u
HYKJIOHOB B SJIpe.
SAnepusie cunbl. ledexr
Macchl sapa. SnepHeie
peakuuu. SnepHsie
peaktopsl. [Ipobaembl
YIPaBISEMOTrO
TEPMOSIAEPHOTO
CUHTE3a.
DKOJIOTMYECKHE
ACIIEKThI Pa3BUTHS
AIEPHOMN DHEPrEeTUKH

bubnroreka I{OK https://m.edsoo.ru/ff175¢



https://m.edsoo.ru/ee9b3182
https://m.edsoo.ru/c3de891a
https://m.edsoo.ru/312b750a
https://m.edsoo.ru/404dfa9a
https://m.edsoo.ru/cf74b11a
https://m.edsoo.ru/f945d85c
https://m.edsoo.ru/2288a0c4
https://m.edsoo.ru/34ada5de
https://m.edsoo.ru/aab98bef
https://m.edsoo.ru/ff1758d0

116

Mertonbl peructpanuu u
UCCIIEI0BAHNS
AJIEMEHTAPHBIX YaCTHII.
DyH/IaMEHTAJIbHbBIE
B3aUMO/ICHCTBUS.
bapronsl, Me30HBI U
JIENTOHBI.
IIpencrasnenue o
CranpapTHOil MoJIemH.
KBapk-TitooHHas
MOJIEJIb aJPOHOB

bubmmoreka [JOK https://m.edsoo.ru/1ac08

117

®du3suka 3a npeaenamu
CranpapTHO#l MOJIemH.
TémHas Marepus u
TEMHAs DHEPTHUSL.
EnuHCTBO hmznyeckoit
KapTUHBI MUpa

bubmmoreka [ITOK https://m.edsoo.ru/c026f

118

Oransl pa3BUTHA
aCTPOHOMHUHU. JHAUCHHUE
ACTPOHOMHH

bubmmoreka [IOK https://m.edsoo.ru/ad73e

119

[TprMEeHUMOCTH 3aKOHOB
bu3uKy U1t 00BSICHEHUS
MPUPOIBI KOCMUYECKUX
00beKTOB. MeToIbI
ACTPOHOMHUYECKHX
HCCIIEIOBAHU I

bubmumoreka [IOK https://m.edsoo.ru/39c44

120

CoBpeMeHHbIE
OIITHYCCKHE TCICCKOIIBI,
pPaZuOTENEeCKOITBL,
BHeaTMoc]epHas
aACTPOHOMUS

bubmmorexa [{OK https://m.edsoo.ru/4877z

121

Bup 38é31H0r0 HEbAa.
Co3zBe3nusi, spKue
3BE3/1bl, INIAHETHI, UX
BUIVMMOC ABIKCHUE

bub6muoreka [{OK https://m.edsoo.ru/aac58

122

ComHeuHas cucTeMa.
Comnre. ConmHeuHas
aKTUBHOCTE. ICTOUHNK
sHepruu CosHIa U
3BE3]

bubmmorexa [TOK https://m.edso0.ru/2274¢

123

3BE3bI, UX OCHOBHEIC
XapaKTePUCTHUKHU.
Hwnarpamma
"CreKTpaJbHBIN KJlacc —
CBETUMOCTB"

bubmmorexa [JOK https://m.edsoo.ru/4216¢



https://m.edsoo.ru/1ac08a5b
https://m.edsoo.ru/c026fd37
https://m.edsoo.ru/ad73e145
https://m.edsoo.ru/39c44028
https://m.edsoo.ru/4877aa1e
https://m.edsoo.ru/aac588eb
https://m.edsoo.ru/22748eb4
https://m.edsoo.ru/42169944

124

3Be3 a6l TIIaBHOMI
[1OCJIENOBATEIBHOCTHA

bubmmoreka [{OK https://m.edsoo.ru/b3ch7

125

BryTpenHee ctpoeHue
3B&311. COBpEeMEHHbIE
MIPEJICTABICHHUSI O
MIPOUCXOXKICHUU U
sposronuy CoHIa U
3BE3/1. DTAallbl )KU3HU
3BE3

bubnuoreka [IOK https://m.edsoo.ru/d09de

126

Mineunsii [Iyte —
Hama ['anaktuka. Tunsl
rajakTuk. Y€pHslie
JBIPBI B IPAX TaJaKTUK

bubmuoreka [{OK https://m.edsoo.ru/7cd1C

127

Bcenennas.
Pacmmpenue
Bceenennoii. 3akoH
Xab6ma. Teopus
Bosbioro B3peiBa.
PenukroBoe nznyueHue

bub6mmoreka [{OK https://m.edsoo.ru/3dbdf

128

MacmrabHasi CTpykTypa
Bcenennoi.
MerarajakTuka

bub6mmoreka [{OK https://m.edsoo.ru/ce234

129

Hepeménnsie mpodiembl
ACTPOHOMHH

bubmmoreka [{OK https://m.edsoo.ru/d37d¢

130

Pu3n4eCcKul IPAKTUKYM
o teme "HccnegoBanue
MAarHuTHOTO IOJIS
MOCTOSSHHBIX MarHUTOB"
i "UccnenoBanne
CBOICTB
beppomMaruHeTHKoB" UIu
"UccnenoBanne
JICUCTBHUS MOCTOSHHOTO
MarHuTa Ha paMKy C
TOKOM"

bubmmoreka [{OK https://m.edsoo.ru/67361

131

Pu3nuecKuil NPaKTUKYM
no teme "N3mepenue
cuibl Amnepa" uinm
"N3ydenue
3aBHCHUMOCTH CHJIBI
Amriepa OT cuiibl ToKa"
iy "Onpenenexnue
MarHUTHOM MHIyKIIUH
Ha OCHOBE U3MEPEHHUS
cuibl Ammnepa”

bubmoreka [IOK https://m.edsoo.ru/fcae9:



https://m.edsoo.ru/b3cb766c
https://m.edsoo.ru/d09da494
https://m.edsoo.ru/7cd10a0a
https://m.edsoo.ru/3dbdf0d2
https://m.edsoo.ru/ce234633
https://m.edsoo.ru/d37d9ffe
https://m.edsoo.ru/67361aef
https://m.edsoo.ru/fcae91e9

132

Pu3n4ecKuil IPaKTUKYM
o TeMme "Mccaenosanue
SIBJICHUS
3JIEKTPOMArHUTHOMN
WHAYKIUU'" WK
"Onpenenenue
WHIYKIIUA BUXPEBOTO
MarHMTHOTO moisa"

https://m.edsoo.ru/c36658da

133

DuU3nYeCKui MPaKTUKYM
o teme "HccaeqoBanue
SBIICHUS
CaMOUHAYKIUU" UK
"Cbopka Moienu
AJIIEKTPOMATHUTHOTO
reHeparopa"

bubmmoreka [TOK https://m.edsoo.ru/b8fb6

134

Ou3nyecKkuil MPakTUKyM
o teme "U3mepenue
neproa CBOOOTHBIX
KOJIEOAHMI HATSHOTO U
MPYKHHHOTO
MasATHHUKOB"

bubmmoreka [IOK https://m.edsoo.ru/5d15¢

135

Pu3n4ecKuil NPAKTUKYM
10 TeMe
"[IpeoOpazoBanue
SHEPTUU B MPY>KUHHOM
MasiTHUKE"

bubmmoreka [IOK https://m.edsoo.ru/a2802

136

Pu3nYecKuil TPAKTUKYM
no teme "HccnenoBanue
MEPEMEHHOT0 TOKa
qyepes MOCIeA0BaATENbHO
COCIMHEHHBIE
KOHJEHCATOP, KaTyLIKy
U pe3ucTop” win
"UccnenoBanue paboThl
MCTOYHUKOB CBETA B
L[N [IEPEMEHHOTO
TOKa"

bubmuoreka IIOK https://m.edsoo.ru/89dc?

137

Du3nuecKuil IPaKTUKyM
o teme "N3yuenue
MapaMeTpoOB 3BYKOBOM
BOJIHBI"

bubmmoreka [IOK https://m.edsoo.ru/b100¢

138

Pu3nUeCcKuil IPAKTUKYM
no teme "N3mepenue
MoKazarens
npesomiieHus crexna”
nun "[lonyyenue
M300pakeHHS B CHCTEME

bubmmoreka [TOK https://m.edsoo.ru/4256¢



https://m.edsoo.ru/c36658da
https://m.edsoo.ru/b8fb6391
https://m.edsoo.ru/5d159d35
https://m.edsoo.ru/a28026bd
https://m.edsoo.ru/89dc2d90
https://m.edsoo.ru/b100661a
https://m.edsoo.ru/42569ea1

13 IIOCKOTO 3epKaja u
JTUH3E"

139

DuU3nYeCKui MPaKTUKYM
no teme "HccnenoBanue
3aBUCUMOCTH
(OKYCHOTO PacCTOSTHUS
OT BellecTBa (Ha
MIpUMeEpPE KUJKUX JTUH3)"
unu "U3mepenue
(hOKYCHOTO pacCcTOSIHUS

paccenBaroUX JUH3"

bubmuoreka [{OK https://m.edsoo.ru/b879f

140

Pu3n4eCcKu IPAKTUKYM
o teMe "HaOmronenue
nudpakuuu,
uHTEephEpEHITUU U
nojsipu3aiuu ceera'

bubmmoreka [TOK https://m.edsoo.ru/8b7ac

141

Pu3n4ecKuil IPAKTUKYM
o Teme "OnpeneneHue
UMITyJIbCa U SHEPTUU
PENATUBUCTCKUX YaCTHUIL
(o dororpadusim
TPEKOB 3apSKEHHBIX
YaCTHUI[ B MArHUTHOM
nosie)"

bub6muoreka ITOK https://m.edso0o.ru/6375¢

142

Pu3nUeCKU IPAKTUKYM
no teMe "U3mepenue
noctostHHOM [Iimanka Ha
OCHOBE HMCCIIEIOBAHUS
dotorddexra" nmm
"HccnenoBanue
3aBUCUMOCTH CHJIBI TOKA
4epe3 CBETOAUOL OT
HanpspkeHus"

bubmuoreka [{OK https://m.edsoo.ru/eb91€

143

Pu3nYecKuil NPAKTUKYM
no teme "HccnenoBanue
CIIEKTpa pa3peKeHHOTO
aTOMapHOIo BOJOPOJA U
MU3MEPEHHE MOCTOSTHHOMN
PunGepra"

bubmmoreka [{OK https://m.edsoo.ru/ec651

144

Du3nuecKuil IPaKTUKYM
no teMe "HccnenoBanue
pamoaKkTUBHOTO (hoHA C
HCII0JIb30BaHUEM
no3uMeTpa’ Hin
"N3y4yeHue noriouieHus
OeTa-4acTuIl
aTIOMHUHHEM"

bubmuoreka [IOK https://m.edsoo.ru/c3dab



https://m.edsoo.ru/b879fb3f
https://m.edsoo.ru/8b7ac737
https://m.edsoo.ru/63756c47
https://m.edsoo.ru/eb916f82
https://m.edsoo.ru/ec651eb8
https://m.edsoo.ru/c3dabe6e

145

Pu3n4ecKuil IPaKTUKYM
o TeMe "HaOmronenus
3BE3HOI0 HEOA
HEBOOPYKEHHBIM
TJIa30M C
HCITOJIb30BaHUEM
KOMIIBIOTEPHBIX
IIPUIOKEHUH I
onpeieeHus
MOJI0KEHHUS HEOECHBIX
00BEKTOB Ha
KOHKPETHYIO JIaTy:
OCHOBHEIE CO3BE3IU
CeBepHOro noJiymapust
U pKue 3BE3/bI" WK
"HabGaronenus B
teneckol JIyHsl,
IJIAHET, TYMAHHOCTEN 1
3BE3IHBIX CKOILICHUH"

bubnuoreka [IOK https://m.edsoo.ru/1072(

146

O06o0061IEHNE U
cHCTEeMaTH3aIHs
3Hanuil. Posb ¢pusuku u
aCTPOHOMHU B
3KOHOMHYCCKOMH,
TEXHOJOTUYECKOH,
COLIMAJIbHOU U
THYECKOU cepax
NesITeIbHOCTH YeJIOBEKa

bubmmoreka [IOK https://m.edsoo.ru/ad6dc

147

0O0001eHne u
CHCTEMaTHU3alus
3HaHuM. Poab 1 MecTo
(bU3UKN U aCTPOHOMHH B
COBPEMEHHOMN HAy4YHOUI
KapTUHE MHPA

bub6nuoreka IIOK https://m.edsoo.ru/18f19

148

Ob6o611eHe u
cucTeMaTH3anus
3HaHuM. Poisb
buznyeckoit Teopun B
dbopMHupOBaHUHI
MPEJCTaBICHUN O
buznyeckoit kKapTuHe
MHpa, MECTO
bu3nuecKoil KapTHHBI
MHpa B 00ILIEM Py
COBPEMEHHBIX
€CTeCTBEHHO-HAYUHBIX

bubmmorexa [TOK https://m.edsoo.ru/e7d4C



https://m.edsoo.ru/1072021e
https://m.edsoo.ru/ad6ddeed
https://m.edsoo.ru/18f19f7c
https://m.edsoo.ru/e7d400f4

MPECTaBICHUN O
npupoae

149

0O0001eHue 1
cUCTeMaTHU3alus 3HaHUN
o teme "Kuuemaruka"

bubnuoreka [{OK https://m.edsoo.ru/b032f

150

0O0001EeHuE 1
cucTeMaru3anus 3HaHuil
o teme "Kunemartnka"

bubmmoreka [JOK https://m.edsoo.ru/4e31k

151

0O0001EeHuE 1
cHUCTEeMaTH3aIus 3HAaHUH
o teme "Jlunamuka"

bubmmoreka [JOK https://m.edsoo.ru/2dfba

152

O0o061IeHNE U
cucTeMaTu3aIus 3HaHui
o Teme "Cratuka
TBEpAOro Tena"

bubmmoreka I{OK https://m.edsoo.ru/3ccas

153

O0o061IeHNE U
cucTeMaTH3aIus 3HaHUi
1o TeMe "3aKOHBI
COXpaHEHUS B
MexaHuke"

bubmuoreka IIOK https://m.edsoo.ru/32a4c

154

O0o0061IeHNE U
CHCTEMAaTH3aIus 3HaHUU
o TeMe "OCHOBEI
MOJIEKYJIIPHO-
KMHETU4YeCKOU Teopun”

bubmuoreka IIOK https://m.edsoo.ru/ed44C

155

0O0001eHne u
cHcTeMaTH3amus 3HaHuH
10 TEME
"TepmoIMHAMMUKA.
TenmoBrle MalTuHE"

bub6nuoreka IIOK https://m.edsoo.ru/c63f7

156

0O0001eHne 1
CUCTEMATH3alMsl 3HAaHUH
1o TeMe "ArperaTHbie
COCTOSIHUS BEIIECTBA.
®da30BbIe IEPEXOBI"

bub6muoreka IIOK https://m.edsoo.ru/1d36k

157

O6o06menue u
CUCTEeMAaTH3aIHsI 3HAHHUHA
1o TeMe
"DnekTpuueckoe mnoie"

bubmuoreka [{OK https://m.edsoo.ru/3bf0d

158

0O0001eHne n
CUCTEMAaTH3alMsl 3HAaHUH
no teMe "[locTossHHBII
IIEKTPUYECKUH TOK"

bubmmoreka [{OK https://m.edsoo.ru/7145:

159

0O0001eHne n
CUCTEMATH3aLUs 3HAHUN

bubmmorexa ITOK https://m.edsoo.ru/3d40C



https://m.edsoo.ru/b032fc4b
https://m.edsoo.ru/4e31b507
https://m.edsoo.ru/2dfbafc5
https://m.edsoo.ru/3cca482e
https://m.edsoo.ru/32a4d1a0
https://m.edsoo.ru/ed440ca8
https://m.edsoo.ru/c63f7c10
https://m.edsoo.ru/1d36b5b1
https://m.edsoo.ru/3bf0def9
https://m.edsoo.ru/71453ee6
https://m.edsoo.ru/3d40077a

o TeMe "Toku B
pa3nuyHBIX cpenax”

160

0O0001eHue 1
cucTeMaTu3aIus 3HaHui
o TeMe "MarauTHoe
roje"

bubnuoreka [{OK https://m.edsoo.ru/3b4cC

161

Pe3epBHBIit ypOK.
0O0001EeHuE 1
crucTemMaTu3auurs 3HaHUI
1o TeMe
"DneKTpoMaruuTHas
UHIyKIus"

bubnuoreka [{OK https://m.edsoo.ru/053e2

162

PesepBHBIi ypOK.
O0o0061IeHNE U
CHCTEMAaTH3aIUs 3HaHUU
10 TEME
"MexaHudecKkue
Konebanus"
"DJIeKTpOMarHuTHhIE
Kosnebanus"

bub6mmoreka [{TOK https://m.edsoo.ru/d631(

163

Hmozoeasn
KOHmMpObHasA padboma

164

PesepBHBIi ypOK.
O0o0061IeHNE U
cUCTeMaTH3aIus 3HaHui
10 TeME
"MexaHHYeCcKHE U
ANEKTPOMATrHUTHBIE
BOJIHBI"

bubmmoreka [{OK https://m.edsoo.ru/96a7a

165

PesepBHBIi ypOK.
O06o06mIeHNE U
CHCTEMAaTU3alusl 3HaHUH
o Teme "OnTuka"

bu6muoreka IIOK https://m.edsoo.ru/52ad1

166

PesepBHBIi ypOK.
0O0001eHne u
CHCTeMaTu3alys 3HaHUI
o teme "OcuoBer CTO"

bub6nuoreka IIOK https://m.edsoo.ru/5becl

167

Pe3epBHBIN ypOK.
0O0001eHne n
CUCTEMAaTH3alMsl 3HAaHUH
110 TeMe
"KopnyckynspHo-
BOJIHOBOM yanu3m"

bubmuoreka [{OK https://m.edsoo.ru/f7c59

168

Pe3epBHBIN ypOK.
O6o0061uieHne u
CUCTEMAaTH3alMsl 3HAaHUH

bubnunoreka I{OK https://m.edsoo.ru/1f511



https://m.edsoo.ru/3b4c06ae
https://m.edsoo.ru/053e2248
https://m.edsoo.ru/d6310bfd
https://m.edsoo.ru/96a7a2dd
https://m.edsoo.ru/52ad1603
https://m.edsoo.ru/5bec1c65
https://m.edsoo.ru/f7c59d38
https://m.edsoo.ru/1f511654

o teme "dusuka
aroma"

Pe3epBHBIii ypOK.
O060061EeHNE U
cucTeMaTu3alus 3HaHui

169 " bu6mmoreka IHOK https://m.edso0.ru/905cS
1o reme "®usnka

aTOMHOTO si/Ipa U
3JIEMEHTAPHBIX YACTHUIL"

PesepBHBIi ypOK.
O6o6mieHue u

170 CHUCTEMAaTH3AIMs 3HAHHHA bubnrorexa LIOK https://m.edsoo.ru/2bffb
1o Teme "DJIeMEeHTbI

actpoduzuxu"
4 KP
+Bxonmas
OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 170 +[Ipomexyt |16 ®usny. NpakTUKyM
O4YHast
+HToroBas



https://m.edsoo.ru/905c5ce0
https://m.edsoo.ru/2bffb94c

YYEBHO-METOAUYECKOE
OBECNEYEHUE OBPA3OBATE/IbHOIO NMPOLECCA
OBA3ATE/IbHbIE YYEBHbIE MATEPUAJIbI ANA YYEHUKA

o dusmka, 11 Knacc/ Makuwes I.1., byxosues b.6., CoTckuit H.H.; noa, peaakumei
MapdeHTbeBon H.A. AKumMoHepHoe obuiectBo «M3aatenbcTBo «lpocBeleHne»

METOINYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

A.IL.PeimkeBuu 10-11 3agaunuk B.A. BypoB u ap. Hacte 1 .2 Mexanuka. Termnora.
IToco6ue ms yunrtens."IIpocsemenne", 20231

®uszuka Kontponbasie padotsl B HoBoM (hopmate 11 k. MI.B. I'ogosa." UuTenexr-Lentp'
Mocksa, 2020

WNurerpupoBannblie ypoku ¢usuku. 7-11 knacest .M.B. I'opnosa " Bako", Mocksa 2021
[Toypounsie pazpabotku no ¢pusuke ,10-11 ki1 B.A.Bonkos "Bako",Mocksa 2019

[Iporpammel 061Ie00pazoBaTenbHbIX yupexkaenuid. @usuka 10-11 .At.IL1ol". Caenko

LUDPOBbLIE OBPA3OBATEJ/IbHbIE PECYPCbl U PECYPCbl CETU UHTEPHET

http://  school-collection.edu.ru  http:elkin52.napod.ru/  http:// class-fizika.ru/  http://
www.fizika.ru/

https://m.edsoo.ru/ffOc8f6casBanue caiita Anpec caiita

Poccuiickuii 061ieo6pa3oBaTeaIbHbIN http://experiment.edu.ru
rnopran
Ennnas xommekius mudpoBbIx http://school-collection.edu.ru

o0pa3oBaTeIbHBIX PECYPCOB

denepanbHbIN HEHTP UHOOPMAITMOHHO- http://fcior.edu.ru
oOpazoBarenbHbIX pecypcoB (PLIOP)



https://m.edsoo.ru/ff0c8f6c
https://www.google.com/url?q=http://experiment.edu.ru&sa=D&ust=1550527145963000
https://www.google.com/url?q=http://school-collection.edu.ru&sa=D&ust=1550527145964000
https://www.google.com/url?q=http://fcior.edu.ru/catalog/meta/3/mc/discipline%2520OO/mi/17/p/page.html&sa=D&ust=1550527145966000

Caiit ans nmpenojaBaTenei U3k,
y4aIuxcs ¥ UX poauTenen

http://www.fizika.ru

College.ru: ®usnka

http://college.ru/fizika/



https://www.google.com/url?q=http://www.fizika.ru&sa=D&ust=1550527145967000
https://www.google.com/url?q=http://college.ru/fizika/&sa=D&ust=1550527145969000
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