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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHO 00pa3oBartesibHON TporpaMmsl, peictaBieHHbIXx B DI'OC COO, a Takxe
c yu€toMm (enepasbHON paboueir mporpamMmbl BocnuTaHus W KoHmenmuw
npenojiaBanus yueOHoro npenmera «duszuka» B 00pa3zoBaTEIbHBIX OPTaHU3AIUAX
Poccuiickoit @enepanuu, peaausyomnux OCHOBHbIE 00pa30BaTeIbHbIEC TPOTPAMMBI.

[Iporpamma no ¢usuke onpeaenseT o0a3aTeIbHOE NPEIMETHOE COIEpIKAHUE,
YCTaHABJIMBAET PEKOMEHIYEMYIO MOCIEI0BATEIbHOCTh U3YUYECHHSI TEM U PA3LEIIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXKNPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3EH,
JOTMKMA y4eOHOro Ipolecca, BO3PACTHBIX OCOOCHHOCTEM OOydaromuxcs.
[TporpamMMa mo ¢u3uke Aa€T MpeACTaBICHHE O LEIAX, COAEpKaHMM, OOIIeil
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOIIMXCA CPEICTBAMHU
yueOHoro npeamera « Pu3nkay Ha yriryOJIEHHOM ypOBHE.

N3ydenne kypca (Qu3MKd yriyOJIEHHOTO YPOBHSI IMO3BOJSIET PEaIn30BaTh
3aJja4i MPOPECCUOHANBHON OPUEHTAIMH, HAMPABICHO HAa CO3JaHUE YCIOBHM NS
IPOSIBJICHUS] CBOMX HHTEIUIEKTYaJIbHBIX U TBOPYECKUX CHOCOOHOCTEH Ka)abIM
oOy4JaronMmcsi, KOTOpble HEOOXOAUMBI I MPOJOJKEHHs O00pa3oBaHUs B
OopraHu3anusx Nnpo(ecCHOHAIBLHOTO O00pa30BaHUA MO Pa3IMYHBIM  (PU3UKO-
TEXHUYECKUM U MHKEHEPHBIM CIIELUAIBbHOCTSIM.

B nporpamme no pusmke onpenenstoTcs iIaHupyeMble pe3yIbTaThl OCBOCHUS
Kypca ¢U3NKM Ha YpPOBHE CpeaHero oOmiero oOpa3oBaHUs: JWYHOCTHBIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOnéHHoM  ypoBHe). Haydno-
METO/I0JIOTUYECKON OCHOBOWM il pa3pabOTKuM TpeOOBaHU K JUYHOCTHBIM,
METanpeMETHBIM U TPEAMETHBIM pe3yJbTaTaM OOy4YaroluXCsl, OCBOMBIIMX
nmporpaMmy 1o (pu3HKe Ha YPOBHE CpeAHEro 0011Iero oopa3oBaHus Ha yriTyOJa€HHOM
YPOBHE, SBJISIETCS] CHCTEMHO-AEATEIbHOCTHBIN MOAXO.

[Iporpamma 1o gpu3rkKe BKIIOYAET:

IJIaHUPYEMBbIE Pe3yJIbTaThl OCBOCHHS Kypca (PU3UKHU Ha YIITyOJIEHHOM YPOBHE,
B TOM YHCJIE IPEIMETHBIE PE3YIIbTAaThl IO TOJaM 00yUYECHHUS;

coJepkanue yuyeOHoro npeamera «@usukay» 1o rogam 00ydeHuUs.

[Iporpamma 1o @u3uKe HMEET NPUMEPHBIA XapakTep U MOXKET ObITh
UCIOJIb30BaHA YUUTENSIMU (DU3UKHU ISl COCTABIIEHUSI CBOMX pabOUUX MPOrPAMM.

[TporpamMMa no ¢pu3nke HE CKOBBHIBAET TBOPUECKYIO MHUIIMATUBY YUUTENEH U
IPENOCTABISIET BO3MOXHOCTH JUISl pEaju3alMi  Pa3IMYHbIX METOIUYECKHX
NOJXOJOB K NpenoAaBaHuio (U3UKK Ha YriyOJEHHOM YypOBHE MpPH YCJIOBUHU
coxXpaHeHus1 00s3aTeIbHOM YaCTH COJIep KaHus Kypca.

®du3rka Kak Hayka O HamOoJiee OOUIMX 3aKOHAaX MPUPOAbI, BBICTyIas B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY



3HaHuU 00 okpy»katoieM mupe. LLkonpHbINH Kype (U3HKH — CHCTEMOOOpa3yoIInii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB W SBICHWW, HW3y4aeMbIX XHUMHEH, OMOJOTHEH,
dbuznyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUW ONpEeNeInio XapakTep U OypHOE pa3BUTHE
pa3zHO0Opa3HBIX TEXHOJIOTHI B cpepe SHEPreTHKHU, TPAHCTIOPTA, OCBOCHHS KOCMOCA,
MOJTyuYEHHUs HOBBIX MaTEepUalOB C 3aJaHHBIMH cBOWcTBaMu. M3ydenue usuku
BHOCUT OCHOBHOM BKJIaJ B (POPMHUPOBAHUE €CTECTBEHHO-HAYYHOU KapTHUHBI MHpa
oOyuaromierocsi, B GOpMHUpPOBAHUE YMEHUN MPUMEHSITh HAYYHBIM METOJ MO3HAHUS
IIPU BBIMOJTHEHUU UMU YUE€OHBIX UCCIIETOBAHUM.

B ocHOBY Kypca (pu3uku Ha ypOBHE CpEJHEr0 001IEero 00pa3oBaHus MOJI0XKEH
pSA UIEH, KOTOPbIE MOKHO pacCcMaTpUBaTh KaK MPUHLHUIIBI €r0 TOCTPOEHHUS.

Hoea wuenocmmnocmu. B COOTBETCTBHUM C HEW KypC SIBISETCS JIOTHYECKH
3aBEpUIEHHBIM, OH COAEPKUT MaTepuaj U3 BCEX pa3lesioB (PU3MKH, BKIIOUYAET KaK
BOIIPOCHI KJITACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (pU3uKd
oObeaMHEH BOKPYr (Qu3nyeckux Teopuid. Benymmm B Kypce sBisieTCS
(GbopMHUpOBaHUE MPEICTABICHUN O CTPYKTYpPHBIX YPOBHSIX MAaT€pHM, BELIECTBE U
oJIE.

Hoea zymanumapuzayuu. EE peanuzanus OpeAnoiara€T MCIOJb30BAHUE
I'YMAaHUTAPHOTO TNOTEHIHMAIa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
(GU3MKY ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUECKIUMH, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MpoOIeMamMH.

Hoea npuxnaonoii nanpaenennocmu. Kypc dbusuku yriryoi€HHOTO ypOBHS
MPEANoaraeT 3HakOMCTBO C ITMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTMYECKHUX
MPUJIOKEHUN W3YYECHHBIX TEOPUM M 3aKOHOB. [Ipm 3TOM paccMmaTpHuBarOTCsS Ha
ypOBHE OOIIMX NPEICTaBICHUA W COBPEMEHHBbIE TEXHHYECKHE YCTpOICTBa, U
TE€XHOJIOTHH.

Hoea 3xonocuzayuu peanusyercss MOCPEACTBOM BBEIACHHUS JJIEMEHTOB
COJlepKaHMs, TMOCBAIIEHHBIX HKOJOTMYECKUM TMpoljemMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C Pa3BUTHEM TEXHUKHU U TEXHOJIOTHMM, a Takxke OO0CYXICHUS
npo6JieM pallOHAIBHOTO MPUPOOTIOIB30BAHUS U HKOJIOTHYECKOM 0€3011acHOCTH.

OcBoeHue coaepKaHusi MPOrpamMmbl MO (PU3UKE AOHKHO OBITH OCTPOEHO Ha
MPUHIIMIIAX CUCTEMHO-JEATEIbHOCTHOrO noaxona. s gusuku peanuzanust 3TuxX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCMOJIb30BAHUM CAMOCTOSTEIBHOTO KCIIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIoMEro ¢akropa ydeOHoro mporecca. [lms yrayOn€HHOTO
YPOBHS — 3TO CHCTEMAa CaMOCTOSITENIBHOTO YYEHMYECKOIO0 3SKCIEPHUMEHTA,
BKJIIOYAIOLIETO (PPOHTANbHBIE YYEHHYECKHE OIBITHl MPH H3YYEHHUH HOBOTO
MaTtepuaina, JabopaTopHble paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOKHBI



nBa crioco0a peanu3anuu GU3NYeCcKoro npakTukyma. B mepBom ciyyae npakTukym
npoBoauTcs 6o B koHIE 10 m 11 kimaccoB, mubO TOCIEe MEPBOTO W BTOPOTO
MOJYTOANN B KaXKJIOM U3 3THUX KJIacCOoB. BTopoil cnoco0 — 310 uHTerpaius padot
IPAaKTUKyMa B CHCTEMY J1a0OpaTOPHBIX pabOT, KOTOpPhIE MPOBOAATCSA B IpoLiEcce
u3ydyeHus paszaena (temsl). IIpu 3ToM mox paboTamMu NpakTHMKyMa MOHHUMAETCs
CaMOCTOSITENIFHOE ~ MCCIIEZIOBAaHUE, KOTOPOE TMPOBOAMUTCA IO PYKOBOJCTBY
CBEPHYTOr0, 0000IMIEHHOrO BUIA 0€3 MOIIaroBOM MHCTPYKIIHMH.

B nporpamme 1o (¢usnke cHUCTEMa YYEHHUYECKOIO OSKCIIEPUMEHTA,
71a00paTOpHBIX pabOT M IMpaKTUKyMa IpPECTaBICHA €IMHBIM NepedHeM. Bribop
TEMaTUKU U1 3TUX BUJOB YYEHHUYECKUX MPAKTHUUYECKUX PabOT OCYILIECTBISIETCA
y4acTHUKaMU 00pa30BaTEeIBLHOTO MPOIEcca UCXOIS U3 OCOOCHHOCTEH OYPOYHOTO
IUIAHUPOBAHMUSI W OCHalleHusi KabuHeta (u3uku. [Ipm sTomM obecneunBaeTcs
OBJIQZICHUE OOYyYarolIMMHCS YMEHUSIMH NPOBOJAMUTH IMPSIMBIE U KOCBEHHBIE
U3MEPEHUs], UCCIIEIOBAaHUS 3aBUCUMOCTEN (DM3MUECKUX BEJIWYUH U IMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

Bonbiroe BHUMaHUE yIeseTCs PEIICHUIO0 PACUETHRIX M KAYeCTBEHHBIX 3a]1ad.
[Tpu 5TOM A5t pacu€THBIX 33724 MPUOPUTETOM SIBIISIOTCA 3a/1a4H C SIBHO 3aJaHHOMN
Y HESBHO 33JJaHHOW (PU3NYECKOW MOJEIIbIO, TIO3BOJISIOUINE IPUMEHSATh U3YUCHHbIE
3aKOHbl U 3aKOHOMEpPHOCTH KaK W3 OJIHOTO pazjiena Kypca, TaK U HHTETpUpys
MPUMEHEHNE 3HaHUH U3 pa3HbIX pa3aenoB. i1 KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM
ABJIAIOTCS 3aJaHus Ha OOBSCHEHHE/NPENCKA3aHUE NPOTEKAHUS (PUINYECKHUX
SIBJICHUH M TIPOIIECCOB B OKpY’Karollel JKU3HU, TpeOyromue BbiOopa (HU3nIecKou
MOJIEH JUJIsl CUTyallK MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpedboBanusimu @I'OC COO k MaTepuanbHO-TEXHUUECKOMY
oOecreyeHunto yueOHoro npouecca Kype Gu3uku yriyOosEHHOrO YpOBHS HAa YPOBHE
cpenHero oOmero oOpa3oBaHUs AOJKEH H3Y4yaTbCAd B YCIOBHUSAX IMPEAMETHOTO
kabuHeta. B kaOunHere (U3MKM JOIDKHO OBITH HEOOXOIHMMOE JIabopaTOpHOE
000py10BaHUE IS BBIMOJIHEHNS YKa3aHHBIX B IpOrpaMMe 1o pu3nKe y4eHUYeCKux
OTBITOB, TJAOOPATOPHBIX PA0OT U padOT MPAKTUKYMa, a TAKXKe JEMOHCTPALIMOHHOE
o0opy1oBaHME.

JemoHCcTpanioHHoe o0OopyaoBaHue (opmupyercs B COOTBETCTBHUH C
OPUHLKAIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH M  OOECHEeYMBAaeT IOCTAHOBKY
NEPEYUCIICHHbIX B TMporpamMme Mo (U3MKEe KIIOYEBBIX JEMOHCTpalMid s
UCCIICIOBAaHMSI  U3yYaeMbIX SIBJICHUA M  TPOIECCOB, OMIUPHUYECKUX U
(dbyHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX MMPUMEHEHHIA.

JlaGopaTopHoe 000OpyIOBaHME I YYCHUYECKHX TMPAKTHYECKUX pPaboT
dopMupyeTcss B BUJIE€ TEMAaTUYECKUX KOMIUIEKTOB M OOecredrBaeTcsi B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydamomuxcs. TemaTMueckue KOMIUIEKTHI
71a00paToOpHOTO O00OpPYAOBAHUS JOJDKHBI OBITh IOCTPOEHBI Ha KOMILIEKCHOM



UCIIOJIb30BaHUU AHAJOTOBBIX U IHU(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
WU3MEPUTETHLHBIX CHUCTEM B BHJIC TU(PPOBBIX TaOOpaTOPHUH.

OCHOBHBIMU HENSIMU U3Y4€HUS (PU3UKHU B 0OIIEM 00pa30BaHUU SBISIFOTCS:

dbopMHpOBaHUE HWHTEpeca M CTPEeMJICHUS OOydYarouuxcss K Hay4dHOMY
U3YUYEHUIO TPUPOJBI, PA3BUTHE HUX HHTEIUICKTyalIbHBIX U  TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE TPEACTABICHUN O HAYYHOM METOJAE MO3HaHWUS U (HOPMUPOBAHHE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSM;

dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHHUSI KAK pe3yjbTaTa U3yUEHHs] OCHOB
CTpOEHHUS MaTepuu U PyHIAMEHTAJIbHBIX 3aKOHOB (DU3HKU;

dbopmMupoBaHUE YMEHUN OOBACHSTH SIBJICHUS C UCIOJIb30BaHUEM (DU3UUYECKHUX
3HAHWI U HAYYHBIX J10KA3aTEIbCTB;

(GopMUpOBaHHE NPEACTABICHUA O pPOIM (PUMKK AJIL Pa3sBUTHS JIPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTU;

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cepax  Oyaymiei
npodeCCUOHAIBHOW  JIESITEIbHOCTH, CBSI3aHHBIX C (U3UKOW, TMOJATOTOBKA K
JanbHeeMy 0Oy4eHUIO B 3TOM HalPaBJICHHH.

JlocTrxeHre 3TUX Lened 00ecreynBaeTCsl pelieHneM CIEIyIoMMX 3ajad B
npouecce U3yyeHus Kypca GU3MKU Ha ypPOBHE CPEHETo 00111ero oopa3oBaHus:

NpUOOpPETEHNE CUCTEMBI 3HAaHUN 00 OOIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpUAX,  BKIIOYAas  MEXaHUKY,  MOJEKYJSIpHYlO  (U3HKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPO(PU3UKY;

(dbopMUpOBaHNHE YMEHUHN MPUMEHATh TECOPETUUECKUE 3HAHUS ISl OOBSICHEHUS
bu3znyecKux SIBICHUH B MPUPOAE U JUIsl NMPUHATUS NPAKTHUUECKUX PELICHUH B
MMOBCEHEBHOM JKU3HMU;

OCBOEHHE CIIOCOOOB PEIICHUSI PA3IMYHbIX 33]1a4 C ABHO 3aJJaHHOU (hU3MUECKOit
MOJIEJIbIO, 3a/lay, MOJpa3yMEBAIOIIMX CaMOCTOSATEIbHOE CO3JaHue (U3HUECKON
MOJICNI, AJEKBaTHOW YCJOBHMSAM 3a/adyd, B TOM YMCIE 3aJad HHKEHEPHOIO
XapaKkTepa;

NOHMMaHue (U3MUYECKMX OCHOB M TMPUHLHUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTUYECKHUX MPOLIECCOB, UX BIMSHUS Ha OKPYKAIOLIYIO CPEy;

OBJIAJICHUE METOJAMHU CaMOCTOSITENIBHOTO IUIAHUPOBAaHUSA M IPOBEACHUS
¢u3nyeCKuX IKCIEPUMEHTOB, aHajdu3a M HMHTEpOpeTaluud HHpOpMaIuH,
OTpEENIeHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJIbTaTa;

CO3JaHUe YCJOBHM [JIsi pa3BUTUS YMEHHI MPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPUYECKOU JIESITETbHOCTH;

pa3BuUTHE HHTEpeca K chepam npodeccuoHaIbHON NeSTEIIbHOCTH, CBSI3aHHOM
¢ pU3UKOM.



B cootBerctBun ¢ TpeboBanmsmu PI'OC COO yriyOonéHHBIA YpPOBEHb
u3ydyeHus yuyeOHoro mpeamera «®Dusukay Ha YpOBHE CPEAHETO OOMIETo
oOpa3oBaHMsI BBIOMpAETCS OOYUYAIOIIUMUCS, TUIAHUPYIOUIMMH TMPOIOJDKEHHUE
00pa30BaHMsI 10 CIEHUATBLHOCTAM (GPU3HKO-TEXHHYECKOTO TPOQHIISL.

Ha usyuenne pusuxu (yriayOnéHHBIM YpPOBEHB) Ha YPOBHE CPEIHETO OOIIEro
oOpazoBanus otBoauTcs B 11 kimacce — 102 wacos (3 gaca B HEEIO).

[Ipennaraemeiii B mporpamMmme mo (¢U3MKE MepeueHb JabopaTOpHBIX U
NPAKTHYECKUX paboOT SBISAETCA PEKOMEHIOBAaHHBIM, YYHUTETh JeJIaeT BBIOOP
NPOBEJICHUS JTA0OPATOPHBIX PAOOT M OMBITOB C YYETOM HMHIWBUIYAITBHBIX
O0COOCHHOCTEH 00yJaroNuXCsl.



COIAEPKAHHUE YYEBHOI'O IPEJIMETA
11 KIIACC

Paznea 1. daexkrpoamnamuka.

Tema 1. Maznummnoe noae.

B3anmoneiicTBUE TOCTOSHHBIX MAarHUTOB W MPOBOJHHUKOB C TOKOM.
MarnutHoe mone. Bexkrop MarHuTHONM WHAYKUWH. [IpuHOMN Cyneprio3niuu
MArHUTHBIX NOJIeH. JIMHUM MarHUTHON MHIYKIWH.

MarnutHoe 1oJjie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKH U
KpyroBoro BuTka). OneIT Jpcrena.

Cuiia Amnepa, €€ HanpaBJIE€HUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYIb. JIBH>KEHHE 3apsHKEHHOW YaCTHULIBI
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuibl Jlopenia.

MarunutHoe 1nose B BellecTBe. @eppoOMarHeTUKy, napa- U JuaMarHeTUKH.

TexHuyeckne yCTpOHCTBA M TEXHOJOTUYECKUE IPOLIECCH: MNPUMEHECHHE

MTOCTOSTHHBIX MAarHuToB, 3JIEKTPOMAarHUTOB, TECTEP-MYJIbTUMETD,
ANEKTPOABUTATEND SIKOOU, YCKOPUTEH 3JIEMEHTAPHBIX YACTHII.
Jemoncmpayuu.

KaptiHa  7uHUMA  WHAYKOMM ~ MarHATHOTO  TOJISL  MOJIOCOBOTO U
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MarHUTOB.

KaptrHa nMHUI MarHMTHOW MHIYKIIMU TIOJIST JJIMHHOTO MIPSIMOTO MPOBOIHUKA
Y 3AMKHYTOT'O KOJIBLIEBOTO IMPOBOJHUKA, KATYIIKHA C TOKOM.

B3anmonenicTBrue 1ByX NPOBOJIHUKOB C TOKOM.

Cunia Amnepa.

JevictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnrogenue nBM>KeHUs My4yKa 3JEKTPOHOB B MAarHUTHOM TIOJIE.

[TpunMn JNEUCTBUS DJIEKTPOU3MEPUTEIBLHOTO npudopa
MAarHATO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyM.

HccenenoBanre MarHUTHOTO MOJISA TOCTOSIHHBIX MAarHUTOB.

HccnenoBanuie CBOMCTB (peppOMarHeTHKOB.

HccnenoBanne NeMCTBUS NOCTOSHHOTO MarHUTa Ha PpaMKy C TOKOM.

N3mepenue cuiibl AMmriepa.

N3yuyeHune 3aBUCUMOCTH CHJIbI AMIIEpA OT CHJIBI TOKA.

OnpeneneHne MarHUTHOW MHyKIIMA Ha OCHOBE U3MEPEHUS CUIIBI AMITepa.

Tema 2. InekmpomazHumnan UHOYKYUs.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IlOTOK BeKkTOpa MarHUTHOMU
uHaykuun. OJIC uHaykuuu. 3aKOH 3JIEKTPOMArHUTHOM HHAYKIMU PDapanes.
Buxpesoe anektpuueckoe noise. Toku Dyko.



O/1C umHOyKuMM B NPOBOJHUKE, ABMKYILIEMCS B OJHOPOJAHOM MAarHUTHOM
ToJIE.

[IpaBuiio Jlenna.

NunykTtuBHOCTE. KaTynika HMHIYKTMBHOCTM B ILENHM IOCTOSHHOTO TOKAa.
SAsnenue camonHaykuuu. 91C caMOMHIYKIIUH.

DHeprusi MAarHUTHOTO MOJISI KaTYIIKH C TOKOM.

DNEeKTPOMarHUTHOE TOJIE.

TexHUYecKue yCTpPOMCTBA M TEXHOJIOTMYECKHE IPOLECCHl: MHAYKIMOHHAS
11e4b, COJICHOU], 3aIlUTa OT 3JIEKTPU3ALNH TeJl IPU JIB)KCHUU B MAarHUTHOM I10JI€
3emun.

Jemoncmpayuu.

HabGnronenue siBjaeHus 3JIEKTPOMAarHUTHOW UHYKLHUU.

Hccnenoanne 3aBucumoct JOJIC MHAYKIUMM OT CKOPOCTH HW3MEHEHHS
MarHUTHOT'O MOTOKA.

[IpaBuiio Jlenna.

[TameHre MmarauTa B aTlOMUHUEBOM (MEIHOMN) TpyOe.

SIBneHue caMOMHIYKIIHH.

HccnenoBanne 3aBucuMoctd DJIC CaMOMHIYKIMA OT CKOPOCTH HW3MEHEHUS
CHJIBI TOKA B LIEIIN.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHTYKIUU.

Omnpenenenne MHAYKIMU BUXPEBOTO MArHUTHOTO TOJIS.

HccnenoBanue sIBICHUS CAMOMHIYKIIMH.

CO6opka MosieH 3JIEKTPOMAarHUTHOTO TeHEpaTopa.

Pa3nen 2. Kosiebanusi 4 BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KonebatenbHas cuctema. CBOOOIHBIE KOJIEOAHUS.

["apmonnueckue konebanusi. Kunematnueckoe M JTMHAMUYECKOE OMHMCAHUE.
DHepreTUYecKoe ONnucaHue (3aKOH COXPAHEHHS MEXaHW4ecKO sHepruu). BriBoj
JUHAMUAYECKOT0 OMUCAHUs FapMOHUYECKUX KOJIeOAHUM U3 UX HHEPreTUYECKOro U
KMHEMaTHU4E€CKOTO OMUCAHMUS.

Amrmtyga u ¢aza konebanuil. CBs3b aMIUTUTYIbl KOJEOAHUI HCXOTHOU
BEJIMYMHBI C aMIUTMUTyAaMH KoJieOaHUN €€ CKOPOCTU U YCKOPEHHUSL.

[lepron u yactora kojebanuid. Ilepuon Manabix CBOOOJHBIX KoJieOAHUIMA
MaTeMaTU4YecKoro MadtHuka. llepuon cBOOOAHBIX KOJIEOAHUN TPYKUHHOTO
MasTHHKA.

[TonsiTue o 3atyxaromux kKoneOaHusx. BeiHykneHHble konebanus. Pezonanc.
PesonancHass kpuBasd. BimsHue 3aryxaHus Ha BHJ PE30HAHCHOM KPHBOW.
ABTOKOJICOaHUSI.



TexHuyeckue ycTpoucTBa U TEXHOJOTMYECKUE MPOILIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaIbHBIC MHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3anuck K01edaTeIbHOTO ABUKCHHUS.

HabGnrogenne He3aBUCUMOCTH TIEpUOJIa MaIbIX KOJieOaHUil rpy3a Ha HUTU OT
aAMILTATYIbI.

HccnenoBanne 3aTyXaromux KoiaeOaHui 1 3aBUCUMOCTH Teproaa CBOOOTHBIX
KOJICOAHMI OT COMPOTUBIICHHUS.

UccnenoBanne koyiebaHUM Tpy3a Ha MACCUBHOM TMpPYKUHE C LEJbIO
dbopmupoBaHus NMpeACTaBICHUIN 00 UAeaIbHON MOJIENN IPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHUs SHEPIUU MIPU KOJEOAHUAX Tpy3a Ha PY>KUHE.

HccnenoBanrie BEIHYKICHHBIX KOJIEOAHUIM.

HabGmronenue pezonanca.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npaKMUKYM.

N3mepenne mnepuojia CBOOOJIHBIX KOJICOAHUM HUTSAHOTO W MPYNKUHHOTO
MasiTHUKOB.

N3ydeHne 3aK0OHOB JIBUKEHUS TeJIa B X0/ KoJIeOaHUM Ha YIIPYyTrOM MOJIBECE.

N3ydeHne NBUKEHUS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B PYKMHHOM MAasTHHUKE.

HccnenoBanrie yObIBaHMS aMILTUTYAbI 3aTyXalOIIUX KOJICOAHUA.

HccnenoBanrie BEIHYXICHHBIX KOJIEOAHUIM.

Tema 2. InexkmpomazHumnsle Koebanus.

Konebarenbubiii  koHTYp. CBOOOJHBIE JJIEKTPOMArHUTHBIE KOJEOaHUS B
ujeabHOM KosieOaTenbHOM KOHType. ®Dopmyna Tomcona. CBsA3b aMILTUTYIbI
3apsiia KOHAEHCATOPA C aMIUTUTYI0M CUJTBI TOKA B K0JIEOATEIbBHOM KOHTYpE.

3aKOH COXpaHEHUS SHEPIUU B UJICaIbHOM KoJie0aTeTbHOM KOHTYpE.

3aTtyxaronme AJIIEKTPOMArHUTHBIE KoJieOaHusl. BriHyX1€eHHbBIE
AIIEKTPOMATrHUTHBIE KOJICOAHUSI.

[lepemenHbII TOK. MOIIHOCTh TEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOIEE 3HAUYCHHE CHJIbl TOKA W HaNpsDKCHUS MpH pasindHou  (opme
3aBUCUMOCTH MEPEMEHHOTO TOKA OT BPEMEHH.

CuHycouJlanbHbIi TIEPEMEHHBIM TOK. Pe3ucTOp, KOHJIEHCATOp M KaTylIKa
WHJIYKTUBHOCTH B LIEMH CUHYCOWJAIBHOTO MEPEMEHHOIO0 TOKAa. PE30HAHC TOKOB.
Pe3oHaHc HanpsiKeHui.

Uneansubiii  Tpancopmatop. IlpomsBoacTBo, mnepeaadya W NOTpeOsIeHHE
AIEKTPUYECKON IHEPTUU.

DKOJIOTUYECKHE PHUCKU TMPU MPOU3BOACTBE IEKTpodHepruu. KymnbTypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.



TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCHI: JIEKTPUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTI0 TOKA, IMHUM JJIEKTpOnepeaay.

Jemoncmpayuu.

CB0OOOIHBIE AIEKTPOMAarHUTHBIE KOJICOAHUSI.

3aBUCUMOCTh YaCTOThI CBOOOHBIX KOJIEOAHUHN OT UHIyKTUBHOCTU U EMKOCTH
KOHTYDa.

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHHIA.

['eneparop He3aTyXalOIUX JIEKTPOMArHUTHBIX KOJIEOaHU.

Mopenb 3JIeKTPOMarHuTHOTO T€HEPATOopa.

BoiHyX/IeHHbIE CUHYCOUIAbHBIE KOJICOaHUsI.

Pe3nucTtop, kaTymka MHIYKTHUBHOCTH M KOHJEHCATOP B LENU MEPEMEHHOTO
TOKA.

Pe3oHanc mnpu 1oOcCiIenoBaTENbHOM COCAWHEHUHU PE3UCTOpPA, KaTyLIKU
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Y cTpoiicTBO U pUHLIUI IEUCTBUS TpaHcPopmarTopa.

Mopens THHUYN IEKTPONEPEAAUH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

N3yuenue tpancpopmaropa.

HccenenoBanre INEpEMEHHOIO TOKAa 4epe3 IIOCIEAOBATEIbHO COCAUHEHHBIE
KOHJICHCATOP, KATYILIKY U PE3UCTOP.

HabGnrogenue 351eKTpOMarHiTHOTO PE30HaHCa.

HccnenoBanre paboThl HCTOYHHUKOB CBETA B IIEMU IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 3,1eKmpOMAHUNIHbBLE G0JIHDI.

Mexanuyeckue BOJHBI, YCIOBUSL HMX pacnpocrpaHeHus. l[lonepeunsie u
MIPONOJbHBIE BOJHBL. [lepuon, CKOpOCTh pacnpocTpaHEHWs W JUJIMHA BOJIHBL.
CBoiicTBa MEXaHMYECKHUX BOJIH: OTpPa)XCHHUE, MpeloMJIeHUEe, UHTepPepeHLus Hu
nudpakxims.

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

[ITymOBO€ 3arpsiI3HEHUE OKPYKAOLIEH CPELBI.

DJIEKTPOMAarHUTHBIC BOJHBI. Y CJIOBUS U3JIYUYECHUS JICKTPOMArHUTHBIX BOJIH.
B3anmnas oprieHTalMs BEKTOPOB B AJIEKTPOMAarHUTHOW BOJIHE.

CBoiicTBa  DJIGKTPOMArHUTHBIX  BOJH:  OTPaX€HHE,  IPEJIOMIICHHUE,
noJisipu3anys, HHTepdepeHus u qudpaKius.

[ITkana 3n€KTpOMArHUTHBIX BOJH. [IprMeHEHHE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLMTBI paguOCBSI3U U TeNeBUACHUS. Painonokanusi.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPY KAKOIIEH CpeJIbl.



TexHU4ecKHue YCTPONCTBa M MPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
UHCTPYMEHTBHI, pajiap, paJuonpuéMHIK, TeIEeBU30p, aHTeHHA, Tenaedon, CBY-neun,
yJIbTPa3BYyKOBasl JUArHOCTHUKA B TEXHUKE U MEIULIMHE.

Hemoncmpauuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEUYHBIX U MPOI0JIBHBIX BOJIH.

KoneoGmromeecs Teno Kak HCTOUYHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOaHU.

HabmroieHue oTpakeHus U NpeoMIICHUSI MEXaHUYECKHUX BOJIH.

Habmronenue nareppepeHnnu u 1udpakiuy MEXaHUYECKUX BOJIH.

AKyCTHUYECKHI pE30HAHC.

CBoiiCcTBa yabTpa3ByKa U €ro NpUMEHEHNE.

Habnrogenue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTON KoseOaHUil.

HccenenoBanye CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, IIPETIOMIICHUE,
noJisipu3anus, IMPpakuus, UHTEpPEpeHIIHS.

O6HapyxeHue nHppakpacHOro U yiabTpadhruoIETOBOIO U3ITYUCHUM.

Yuenuueckuit saxkcnepumenm, nabopamopnoie padomol, nPAKMUKYM.

M3yuyeHnue napameTpoB 3ByKOBOM BOJIHBI.

W3yuyeHue pacpoCcTpaHEeHHsI 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMOIMHENHOE pacHpOCTpaHEHHE CBETA B OJHOPOIHOM cpene. Jlyu cera.
ToueuHbIli HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHue n3oOpaxeHuil B
iockoM 3epkane. Cepudeckue 3epkana.

[IpenomieHue cBeTa. 3aKOHBI MPEJIOMIIEHUS CBeTa. AOCOMIOTHBIN MOKa3aTeNb
npenomiieHus. OTHOCUTENBHBIN MMOKA3aTelb NpesioMIIeHHs . [10CTOSHCTBO 4acTOTHI
CBETa M COOTHOIIEHHE JUIMH BOJIH IIPU MTEPEXOJE MOHOXPOMATHYECKOTO CBETA YEPE3
I'PaHHUILly pa3zelia JByX ONTHYECKUX CPEN.

Xon nyueit B npusme. ducnepcusi cera. CioxHbIA cocTaB 0€Ioro cBeTa.
IIBer.

ITomHoe BHyTpeHHee oTpakeHue. lIpenenpHblii yros MoJHOr0 BHYTPEHHETO
OTpaXKEHUS.

Cobupatomuiue 1 paccenBarolue JMH3bL. ToHkas nuH3a. DokycHoe paccTosiHue
Y ONTHUYECKAs] CUJIa TOHKOM JIMH3bI. 3aBUCUMOCTh (DOKYCHOTO PACCTOSIHUSI TOHKOMN
chepuueckoil JMH3BI OT €€ TEOMETPUM M OTHOCHUTEIBHOIO MOKa3aTess
IPEJIOMIICHUS.

®opMyJiia TOHKOU JIMH3BL. Y BEIMYECHUE, 1aBAEMOE JIMH30M.



Xop nyda, NpOLIEAIIEro JIMH3Y IOJ MPOHU3BOJIBHBIM YIJOM K €€ TJIaBHOU
ontudyeckoir ocu. IlocTpoeHune wu300pakeHWd TOYKM M OTpe3Ka MPSAMON B
cOOMpAaroIMX U PACCEUBAIOIIMX JMH3aX U UX CUCTEMAX.

OnTuyeckue npubopsl. Paspemaromas crnocoOHOCTh. [1a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonnoBass ontmka. HWurepdepenmus cBera. KorepeHTHbIE HWCTOYHHKH.
VYcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B UHTEP(PEPEHIIMOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. Ilpumepsl KiacCMYECKHX
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakiuoHHas pemérka. YclIoBUE HAOIIOICHUS
[JIABHBIX ~MAKCUMyMOB TIpH  MaJE€HUM MOHOXPOMAaTHYECKOrO0 CBETa Ha
TUQPPAKIUOHHYIO PEHIETKY.

[Tonspur3anus ceera.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTMYECKHE ITPOLIECCHI: OYKH, JyIa,
nepuckon, Qoroanmnapar, MUKPOCKOI, MPOEKIMOHHBIN ammapar, NpOCBETICHUE
OINTHKH, BOJIOKOHHAsI ONTHKA, TU(PPAKINOHHAS PEIIETKA.

Hemoncmpauuu.

3aKOHBI OTPAKEHHUS CBETA.

HccnenoBanne npeioMIIEHHs CBETA.

Hab6nrogenue noaHoro BHyTPEHHETo OTpakeHus. Mozenb CBETOBOA.

HccnenoBaHnre XO0Ja CBETOBBIX IYYKOB 4YE€pe3  IUIOCKONAPALIEIBbHYIO
IJIACTUHY U MIPU3MY.

HccnenoBanre CBOMCTB H300paKEHUH B JIMH3AX.

Mopenu MuKkpockona, TeJIeCKona.

HaGmonenune natepdepeHnn cBera.

Habmroienue 1BeTOB TOHKUX IIJIEHOK.

Hab6mronenune nudpakium ceera.

N3yuenue nudppakiinoOHHON perETKY.

HaGmronenne nudpakiimiOHHOTO CIIEKTpA.

HaGmronenue nucnepcuu cBera.

Habmronenue nosisipuzanuu cBeTa.

[IpuMeHeHue NoISIPOUIOB JIJIsl U3YUEHUS] MEXaHUYECKUX HAIPSKEHU.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

W3MmepeHne nokasaress npesioMJIEHNs CTEKIIA.

HccnenoBanue 3aBUCMMOCTH (POKYCHOTO pAacCTOSHUSI OT BellecTBa (Ha
pUMepe KUJIKUX JTUH3).

H3mepenne poKyCHOTo pacCTOSHUS PACCEUBAIOIINX JIMH3.

[Tomy4yenue n300paxkeHusi B CUCTEME U3 IUTIOCKOTO 3epKalia U JIMH3BI.



[Tomy4yenune n300pakeHUsI B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TeIeCKOMUYECKUX CUCTEM.

Hab6mronenune nudpaxium, nHTepdEpEHITNN 1 TTOJIPU3AINH CBETA.

N3ydenne noyisipu3alyy CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHKA.

N3yuenue nHTEpPEpEeHIINH JIA3EPHOTO U3ITyUYCHUS HA IBYX IIETISX.

Habmronenue nucnepcun.

Habmronenue u uccienoBanue auppakiimoOHHOTO CIEKTpA.

N3mepeHne JIuHbI CBETOBOW BOJIHBI.

[ToydyeHue crekTpa U3IMy4YEHHUS! CBETOJAMO/Aa MPU MOMOIIN AUGPAKIUMOHHOM
PEIIETKMU.

Pa3nen 3. OcHOBBI cHIEIHAJIBLHON TEOPUH OTHOCHTEIbHOCTH.

['paHuLIBI HPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [locTynaTel criermanbHOM
TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBai.  [IpeoOpazoBanusi  Jlopenna.
YcnoBue npruMHHOCTH. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeEJJICHUE
BPEMEHU U COKpAICHUE JJTUHBI.

OHEPrUsi U UMITYJIbC PEIATUBACTCKON YaCTHULBI.

CBs13b MaccChl C SHEPrUed U UMITYJILCOM PEISTUBUCTCKON YaCTHUIIbI. JHEPruUs
MTOKOS.

TexHuyecknue YCTpOMCTBA M TEXHOJOTHYECKHE MPOIECChl: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHIL.

YyeHn4yeckuii IKCIIEPUMEHT, JIa00paTOpHbIE PAOOTHI, MPAKTUKYM.

Onpenenenne WMIYyJIbca W DHEPTUM  PEISTUBUCTCKUX dYacTuil (10
dboTorpadusiM TPEKOB 3apPsHKEHHBIX YACTHUI] B MATHUTHOM I10JI€).

Pa3znen 4. KBanToBasi pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaausm.

PaBHOBECHOE TeIIOBOE M3JIydeHHE (U3ITydeHHE aOCOIIOTHO YEPHOTO TeEla).
3akoH cmemnienus: Buna. 'unore3a [1nanka o KBaHTax.

DOoTOHBI. DHEPTUSI U UMITYJIHC (POTOHA.

dotoadpdext. OnbiTel A. I'. Ctoneroa. 3akonsl ¢oTodddexra. YpaBHeHUE
Outamreitna s porodddexra. «KpacHas rpanuinay gotodrddekra.

JlaBnenue cBera (B YACTHOCTH, [aBJIICHME CBETa Ha aOCOJIOTHO
MOTJIOMIAIONIYI0O ¥ a0COJIOTHO OTpaXkawlryr moBepxHOcTh). Ombiter II. H.
JleOenena.

Bomnnossie cBolicTBa yactull. Bomusl ne bpoiins. nuHa BonHbl ne bpouis u
pasMepbl 00JacTH JIOKAIW3aIluu JABWXKYyIIeWcs dactuiibl. KopmyckymspHo-
BOJTHOBOU Jyanu3Mm. [udpakius 31eKTpoHOB Ha KpUCTAIIIaX.

Crnenuguka nsmepenuit B Mukpomupe. COOTHOILIEHUSI HEONpeaenEéHHOCTEeN
['eitzendepra.



TexHn4eckre YCTpPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTodnemMeHT, (HOTOMATUYMK, TYHHEIBHBIM MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOMO/.

Hemoncmpauuu.

®doTo3(ddeKT Ha YCTaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3aKk0OHOB BHEHTHETO (POTOIPPEKTA.

HUccnenoBanne  3aBUCHMOCTHM  CONPOTUBJICHUS  MOJYNPOBOJHUKOB  OT
OCBEIIIEHHOCTH.

CeTonuon.

Conneunas Oarapest.

Yuenuueckuii skcnepumenm, nabopamopnsie padomaol, npaKmuKym.

HccnenoBanne Gporopesucropa.

N3mepenne nocrostHHoi [Inanka Ha ocHOBeE uccienoBanus Gporodddekra.

HccnenoBanrie 3aBUCUMOCTH CUJIbI TOKA YEPE3 CBETOIUO OT HAMPSIHKEHUSL.

Tema 2. @u3zuka amoma.

OnbITBHl MO KCCIEAOBAaHMUIO CTPOCHUS aroma. lInaHerapHas mopens aroma
Pezepdopaa.

[Toctynatel bopa. M3nyuenue u nornomieHrne GOTOHOB MpU MEPEXOE aTOMA C
OJIHOTO YPOBHSI 3HEPTUHU HA JIPYTOM.

Buapl ciektpoB. CIEKTp ypOBHEN SJHEPTUH ATOMA BOJOPOAA.

CnoHTaHHOE U BBIHYXJCHHOE U3JlyueHHe cBeTa. Jlazep.

TexHndeckre yCTPOMCTBA M TEXHOJOTMYECKUE MPOLECCHI: CIIEKTPaJbHbINA
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Hemoncmpauuu.

Mopens onbita Pezepdopaa.

HabGnronenue IMHEHYaThIX CIIEKTPOB.

YCTpOUCTBO U IEUCTBUE CYETUYMKA NOHU3UPYIOIIUX YACTHII.

OmnpeneneHue JJIMHBI BOJIHBI JJa3€pPHOTO U3TYUYCHHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HaOmronenue nuHeyaToro crekTpa.

HccnenoBanne CrieKTpa pa3peKEHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHON Punbepra.

Tema 3. Dusuka amomHO20 A0PaA U I1EMEHMAPHBIX YACMUY,

Hyxknonnast moaens snapa [eiizenOepra—MBanenko. 3apsa sapa. MaccoBoe
qucio sapa. M30Tonsl.

PamnoaktuBHOCTE. Aub(da-pacnaj. DJNEKTPOHHBIH M TIO3WTPOHHBIN OeTa-
pacnaz. ['amma-u3imydeHue.



3aKOH pPaJAUMOAKTUBHOTO pacnaga. PagnoakTUBHBIE HM30TOMNBI B MPHUPOJE.
CBoiicTBa MOHMU3UPYIOUIETO HM3Ty4YeHUs. BiusHUE paguoakTUBHOCTH Ha KUBbBIC
opranu3mbl. EctecTBenHslil o u3nydenus. Jlozumerpusi.

DHeprus CBA3U HYKJIOHOB B sjipe. Saepubie cuibl. Jlepekt Macchl sapa.

SAnepubie peakuuu. [enenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YIPaBIsEMOT0 TEPMOSIIEPHOTO CHUHTE3a. OJKOJOTUYECKHUE AaCHEKThl Pa3BUTHUSA
AJIEPHON DHEPIETUKH.

Metozapl perucTpalyy U UCCIIEI0BAHUS DIEMEHTAPHBIX YaCTHII.

@DyHIaMEHTaJIbHbIE B3aUMOJCHUCTBUS. bapHOHBI, ME30HBI W JENTOHBI.
[IpencraBnenne o CtangapTHO Moaenu. KBapk-TirooHHAs MOAENb aApPOHOB.

®usuka 3a npeaenamu CTaHIapTHOW Monenu. TEéMmHas Marepuss U TEMHas
SHEprusl.

EauncTBO Qusnueckoi KapTUHBI MHPA.

TexHn4ecKre yCTpOUCTBA U TEXHOJIOTMUYECKHUE MPOLIECCHL: JO3UMETP, KaMepa
BuiibcoHa, a/1epHblil peakTop, TEPMOSAEPHBIN peaKTop, aTOMHasi 00MOa, MarHUTHO-
pe30HaHCHas ToMorpagusi.

Yuenuueckuii skcnepumenm, nadopamopmnsie padomuol, npaKmuKym.

HccnenoBanrie TpeKOB YacTHIL (110 TOTOBBIM (oTOrpadusim).

HccnenoBanue paguoakTUBHOTO (DOHA C UCTIOJIB30BAaHUEM JI03UMETPA.

N3ydenne noriomeHus: 6eTa-4acTUll aTFOMUHUEM.

Pa3nen 5. DjieMeHTbI aCTPOHOMMH M aCTPOPUZUKH.

Otanbl pa3BUTHS acTpoHOMUU. [IpUKIIaniHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE
actpoHoMuu. [IpuMEHHMOCTh 3aKOHOB (UBUKUA IS OOBACHEHHS TMPUPOIBI
KOCMUYECKHX 00BEKTOB.

Metonbl acTpoHOMUYECKHX HCcaenoBaHUNA. (COBpPEMEHHBIE ONTUYECKUE
TEJIECKOTIbI, PAIUOTEIECKOIIbI, BHEATMOC(EpHAs: aCTPOHOMHUSI.

Bun 3B&3mHoro neba. Co3Be3ausi, spkye 3BE3JBI, IUIAHETHI, MX BHJIMMOE
JIBUKCHHUE.

CoJsiHeuHas cucTema.

Counnue. ConHeuHasi akTUBHOCTb. MicTouHuk sHeprun CostHIA U 3BE3 .

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTHUKHU. J[MarpamMmmMa «CIeKTpaabHbIN KJIacc —
CBETHMOCTBY». 3BE3/Ibl TJIaBHOW MOCIEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIbHOCTU. BHyTpeHHEe CTpoeHue
3BE31. COBpEMEHHBIC MPEJACTABICHUSI O MPOUCXOXKACHUU U 3Botonu CoHIa U
3BE31. DTanbl )KU3HH 3BE3I.

Mneunsiit [lyts — nHama [Nanaktuka. Ilonoxkenne u nBuxenue CoJiHIIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B siApax
raJaKTHK.



Bcenennas. Pacmupenne Beenennoit. 3akon Xa06ma. Pazberanue rajmakTuk.
Teopus bonpmoro B3peiBa. PenukroBoe n3inydeHue.

Macmrabnas ctpykrypa Beenennoid. MeraranakTuka.

Hepewénnbie npo6sieMbl aCTPOHOMUM.

Yuenuueckue navnwoenus.

Habmonenust 3B€31H0T0 HEOa HEBOOPYKEHHBIM TJIA30M C HCIIOJIB30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHUMN JJIs1 ONPEIEICHUS MOJIOKEHUS HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3aus (CeBEepHOro moJlymapus U SpKue
3BE3ILI.

HaGmiogenuss B Teneckon JlyHbI, TUJIaHET, TYMaHHOCTEH U 3BE3AHBIX
CKOILJICHHM.

Pu3nvecKuil MPaAKTUKYM.

Crioco0b! n3MepeHust GU3NYECKUX BETUUMH C UCIIOJIb30BaHUEM aHAJIOTOBBIX U
IU(GPOBBIX HW3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATUMKOBBIX CHCTEM.
AOCOIIOTHBIE U OTHOCUTENBHBIE MOTPEUIHOCTH U3MEPEHHUI (PU3NYECKUX BEIHYHMH.
OneHka rpaHull MOrPENIHOCTEM.

[IpoBeneHHE  KOCBEHHBIX W3MEPEHUW, MCCIENOBAaHUWA  3aBUCHMOCTEU
¢u3nyecKux BEJIMYUH, NPOBEpPKA MPEAJIOKEHHBIX THNOTE3 (BBIOOp U3 pador,
ONMCAHHBIX B  TEMAaTUYECKUX  pazlenax «YUEHHYECKHH  IKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYMY).

Oo6o0maoiee NOBTOPEHUE.

O0o01eHne U cucTeMaTH3alus Coep KaHUsl pa3iesoB Kypca «MexaHukay,
«MonekymsipHas pU3MKa U TEPMOJAUHAMUKAY, « DNEKTPOAUHAMUKAY, «Konebanus u
BOJIHBDY, «OCHOBBI CHENUAIBHOW TEOPHUM OTHOCHUTEJIBHOCTH», «KBaHTOBas
busnka», «IEMEHTbl ACTPOHOMHUH U ACTPOPUZUKIY.

Ponp Qu3uku u acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIbHON M ATUUECKOM cpepax AesITEeIbHOCTU YEJIOBEKA, POJIb U MECTO (PU3UKU U
aCTPOHOMHM B COBPEMEHHOM HAyYHOU KAPTHUHE MUpPA, 3HAYECHHE ONMUCATEIBHOU,
CUCTEMATU3UPYIOUIEH, OOBSICHUTENIBHOM M  MPOTHOCTHUYECKOW  (DyHKIIMA
bu3nyeckoil Teopuu, poiib GU3NIECKON TEOpUU B (POPMUPOBAHUM MPEACTABICHUMA
0 (u3MUYeCKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KAPTUHBI MUpa B OOILEM psAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHUI O IPUPOJE.

MesknpeaMeTHbIE CBSI3H.

N3yuenue kypca pusuku yriyoaéHHoro ypoBHs B 11 kiacce ocymiecTBisieTcs
C y4€TOM COJEpKaTEIbHBIX MEXIPEIMETHBIX CBSI3€M C KypcaMu MAaTeMaTHKH,
Ouonoruu, XMMHUM, reorpaduu U TEXHOJIOTHH.

Mesicnpeomemmnole nonamus, C6A3AHHbIE C USYUEHUEM MEMO0068 HAYUHO20
no3HanuA: SIBICHUE, Hay4YHBIH (hakT, TUIIOTe3a, (PU3MYEcKas BEIUYMHA, 3aKOH,



Teopusi, HAOIIOACHHUE, DKCIEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHH, N3MEPUTENIbHBIE MTPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: peUIEHUE CUCTEMBl YpAaBHEHHW. TPUTOHOMETPUYECKHE
(YHKIUHM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO. BEKTOpBI M HMX IPOEKIUU HAa OCH KOOPIMHAT, CIOKEHUE BEKTOPOB.
[TpousBogubie 3nemMeHTapHBIX (yHKuudA. [Ipu3Haku mOHO0US TPEYTOJHLHUKOB,
OTpeeNieHUE MIOMAAH MIOCKUX (QUTYp U 00bEMa Tell.

Buonozua: >nexktpuueckue SBICHHUS B JKUBOM IpUpoJie, KoieOaTelbHbIE
JIBIWKEHUS B JKMBOM IPUPOJE, DKOJOTHYECKHE PHUCKUM IIPH INPOU3BOJCTBE
JIEKTPOIHEPTHUH,  DIEKTPOMAarHUTHOE  3arpsA3HEHHE  OKPYJKAIOIIEW  Cpensl,
yIbTPa3BYKOBasi JMAarHOCTHMKAa B MEJIWLMHE, OINTUYECKHE SIBJICHUS B >KUBOU
IIPUPOJIE.

Xumua: CTpOEHUE aTOMOB ¥ MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTypa TBEPABIX
TEJ, MEXaHU3Mbl 00PAa30BaHMsI KPUCTAINIMUECKON PEIIETKH, CIIEKTPaIbHbIN aHAIU3.

T'eocpachua: wmarauTHple 1OMIOCA 3€MIIM, 3QJIEKHM MAarHUTHBIX DY,
dboTochEMKa 3eMHOM MOBEPXHOCTH, cericmorpad.

Texnonocusn: TPUMEHEHHE IIOCTOSHHBIX MArHHUTOB, JJIEKTPOMAarHuTOB,
3JIEKTpOJIBUTaTeNb SIKOOM, reHepaTtop MEpEeMEHHOrO0 TOKA, MHIYKIUOHHAs Ieyb,
JIMHUM 3JIEKTPONEpeay, 3J1€KTPOBUraTelb, paaap, paluonpuEMHHIK, TEIEBU30D,
aHTeHHa, TenedoH, CBY-meub, yabTpPa3ByKOBas JUArHOCTUKA B TEXHHKE,
MPOEKIIMOHHBIN anmnapar, BOJOKOHHAsI ONTUKA, COJIHEYHas OaTtapes, CIyTHUKOBBIE
NPUEMHUKH, IIEpHAsi SHEPreTUKA U DKOJIOTMYECKUE aCIIEKTHI €€ pa3BUTHS.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJHEI'O OBIIET'O
OBPA3OBAHUAJIMYHOCTHBIE PE3YJIbTATHBI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yabTaTbhl OCBOCHUS YyuyeOHoro mnpeamera «Duzukay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUN, COOTBETCTBYIOLIUX
TPaJULIMOHHBIM IEHHOCTSM POCCHUHCKOTO OOUIECTBa, pPACIIMPEHHUE >KU3HEHHOI'O
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATENBHOMN NESATENBHOCTH, B TOM YUCJIE B HACTH:

IrPa’KIAHCKOI0 BOCIIMTAHMSA:

e c(hopMUPOBAHHOCTH I'PAXKAAHCKOMN MO3ULIUN 00YUYAIOIIETOCs KaK aKTUBHOTO
Y OTBETCTBEHHOTO YJI€HA POCCUMCKOIO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;

e TOTOBHOCTH BECTH COBMECTHYIO ACATEIBHOCTh B MHTEPECAX IPAKIAHCKOTO
oOIecTBa, Yy4yacTBOBaTh B CaMOYIPaBICHUU B  00pa3oBaTEIbHOU
OpraHu3aluu;

e YMEHHME B3aUMOJICUCTBOBATH C  COLUMAIBHBIMM HWHCTUTYTAMH B
COOTBETCTBHUHM C UX (PYHKLIMUSIMHU U HA3HAYEHUEM;

e TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPHUOTHYECKOr0 BOCIIMTAHUSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
NaTPpUOTU3MA;

e IICHHOCTHOE OTHOUIEHWE K TOCYAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1acTU (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e c(hOpPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUUYECKOTO TOBEICHUS;

e CIOCOOHOCTH OLEHWBATH CUTYalMIO U IPUHUMATh OCO3HAHHBIE pELICHUS,
OPHUEHTHUPYSACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM
YUCIIE B JEATEIBHOCTH YYEHOTO;

e OCO3HAaHHE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTONUMBOTO OYyAyLIEro.

ICTETHYECKOI0 BOCIIMTAHMSA:

e DOCTETHMYECKOE OTHOIIEHWE K MHPY, BKIKOYAs OCTETUKY HAy4HOTO

TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.
TPYAOBOI'0 BOCIIUTAHMSA:



UHTEpEC K pa3uyHbIM chepam npopecCHOHATbHON AEITETbHOCTH, B TOM
YHCIIe CBSI3aHHBIM C (PU3UKON U TEXHUKOM, yMEHHE COBEPIIATh OCO3ZHAHHBIHI
BbIOOD Oynymielt mpodeccuu M peann30BbIBaTh COOCTBEHHBIC KU3HECHHBIC
IUIaHBL;

TOTOBHOCTB U CIIOCOOHOCTB K 00pa30BaHMIO M CaMO0Opa30BaHuUIO B 001aCTH
(bu3MKYN Ha IPOTSKEHUH BCEH KU3HU.

IKOJOINYECKOI'0 BOCIIMTAHUSA

c(hOpPMHPOBAHHOCTh IKOJOTUYECKON KYJIBTYpbI, OCO3HAHUE TJI0OAIBHOIO
XapaKkTepa SKOJOTUYECKUX MPoOIieM;

IUIAaHUPOBAHUE M OCYUIIECTBJICHHUE ACHCTBUN B OKpyXKalolled cpene Ha
OCHOBE 3HAHUS 1eJIel YCTONYMBOIO Pa3BUTHSI UEJIOBEUECTBA;

pacuIMpeHre OmbITa AESATEILHOCTH IKOJOTUYECKON HampaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 (PU3HMKeE.

HEHHOCTH HAYYHOI'O TIO3HAHMUA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS (PU3UUECKON HAYKH;

OCO3HAHUE IIEHHOCTH HAYYHOW JESITEIBbHOCTH, TOTOBHOCTH B IIPOIIECCE
U3y4YeHUs1 (PU3MKU OCYIIECTBISATh TMPOEKTHYIO U HCCIEIOBATEIbCKYIO
JEATEIIbHOCTh MHANBUIYaJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA
Bba3oBbie Jjornueckue 1eiicTBUA:

CaMOCTOATENbHO  (OopMyNIHUpOBaTh M aKTyaJIH3UpOBaTh  MpoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPEAEHATh LENU ACATCIBbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUU HX
JIOCTHXKCHUS,

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaCCMATPUBAEMBIX
bU3HYECKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEMICHHS MPOOJIEMBI ¢ YIETOM aHATN3a UMEIONTUXCS
MaTE€pHUaJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pPEe3yJIbTATOB LIESM, OLIEHUBATh PUCKU ITOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B  YCIOBUSAX PEATBHOTO,
BUPTYAJIBHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TP PEIICHUH )KU3HEHHBIX MTPOOJIEM.

Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.

BJIa/I€Th HAy4YHON TEPMUHOJIOTHEN, KIIFOUEBBIMHU MOHATUSMU U METOJAMHU
buznueckoil HayKu;



BJIAJETh HAaBBIKAMH  y49€OHO-MCCIICIOBATEIILCKOH | MIPOEKTHOU
NEeATETLHOCTH B 00JacTH (PU3KUKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIIOMCKY METOJOB peIIeHUs 3amad  (pU3NIECKOro
COJIEpKaHMsl, IPUMEHEHHIO PA3JIMYHbIX METOJIOB ITO3HAHNS,

BJIAJICTh BHUAAMHU JACSATEIBHOCTU II0 TOJYYEHUIO HOBOTO 3HAHUS, €r0
WHTEPIPETANN, TPEOOPA30BAHKUIO U MPUMEHECHUIO B PA3IMYHBIX YICOHBIX
CUTyalllsIX, B TOM YHCJIIC TPU CO3JIaHWW YYEOHBIX MPOEKTOB B 00JIaCTH
bu3uKy;

BBISIBJISITh MPUYUHHO-CIICICTBEHHBIE CBSI3M W aKTyaJUu3UpOBATh 3ajady,
BBIIBUTAaTh TUIIOTE3y €€ PpEIICHUS, HaXOAUThb ApPTryMEHThl A
JIOKA3aTeIbCTBA CBOMX YTBEPIKICHUM, 3aJaBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

aHaJU3UPOBAaTh IIOJYYECHHBIE B XOJI€ pPEILICHHS 3aJaud pe3yJIbTaThbl,
KPUTHYECKHU OLIEHUBATh UX JOCTOBEPHOCTh, MPOTHO3UPOBATH UBMEHEHUE B
HOBBIX YCIJIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3a/layd B 0Opa30BaTEIbHOM
JEATEIIbHOCTH, B TOM YUCJIC NPU U3YUYCHUH (PU3UKH;

JaBaTh OIIEHKY HOBBIM CUTYaIlUsM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;
yMETh TIEPEHOCUTh 3HaHMS 1O (U3NKE B TMPAKTUYECKYIO 00JIacTh
KU3HEICSTEIbHOCTH;

yMETh UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JacTel;
BBIJIBUTAaTh HOBBIEC UJIEH, MIPEJIaraTh OpPUTMHAIBHBIC MOJXO0/IbI U PEIICHUS;
CTaBUTH MPOOJIEMBI U 3a/1a4H, JOITYCKAIOIINE aTbTEPHATHUBHBIC PEIIICHUS.

Pa6ora c nundopmanueii:

BJIAJ€Th HaBbIKAMU MOTy4YeHUsI THOPMALIMK (PU3NUECKOTO COAEPKAHUS U3
MCTOYHHUKOB PA3HBIX THIIOB, CAMOCTOSITENIbBHO OCYIIECTBIIATH TOUCK,
aHalln3, CHCTEMAaTU3allMi0 M HHTEPIpeTalni0 MHPOPMAlUU pa3iIHMuHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJI30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTUA B  PEIIEHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady € COOJIoJIeHuEM TpeOOBaHUI HSPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PecypcocOepeKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJAEPKAHMS B Pa3IMUHBIX (popMmaTax c
y4€TOM Ha3HayeHus: WHGOpMalMU M IeJIEBOM ayAUTOpUHU, BHIOMpas
ONTUMAaJIbHYIO (POPMY IPEACTABICHUS U BU3YyATH3ALIH.

KoMMmyHMKaTHBHBIE YHMBEpPCAJIbHbIE Y4eOHbIe 1elCTBHA:



OCYIIECTBISATh OOIIEHWE Ha YpoKax (U3UKM U BO BHE-YPOUHOMH
JeSITEIIbHOCTH;

pacmo3HaBaTh NPEANOCHUIKM KOH(MDIUKTHBIX CHTyalllii W CMsr4aTh
KOH(JIMKTHI;

Pa3BEPHYTO U JIOTMYHO M3J1araThb CBOIO TOYKY 3PEHMSI C MCIIOIb30BAaHUEM
S3BIKOBBIX CPEJICTB;

MOHMMATh M UCIOJIb30BaTh MPEUMYIIECTBa KOMAHIHOW U MHIUBUIYaTIbHOU
paboTHI;

BbIOMpaTh TEMATHUKYy U METOJbl COBMECTHBIX ACHCTBHHA C y4€TOM OOLIMX
MHTEPECOB U BO3MOKHOCTEHN KaXK/10TO YJ€Ha KOJUIEKTHBA,

OPUHUMATh 111 COBMECTHOM JI€ATEIBHOCTH, OPraHU30BHIBAaTh U
KOOPAMHHUPOBATh JEHCTBUS MO €€ JOCTHIKCHHMIO: COCTABJIATH IUIaH
NEHCTBUM, pacpeensaTh pojid ¢ y46TOM MHEHUM YYaCTHUKOB, 00CYX/1aTh
pe3yJbTaThl COBMECTHON PabOTHI;

OLICHMBATh KadyeCTBO CBOETO BKJAJa M KaXJOT0 YYacTHHKA KOMAaHJIbI B
o0l pe3yJIbTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejiaraTb HOBBIE MPOEKTHI, OLIEHWBATHh HJAEU C TO3UIMH HOBHU3HBI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIATh IO3UTUBHOE CTPATETUYECKOE IIOBEIEHUE B Pa3IMYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpakeHHe, ObITh MHUITMATHBHBIM.

PeryasiTuBHbIC yHUBEpPCAJbHbIC YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIISATh IO3HABATEIbHYIO JEATEIBHOCTh B 001aCTH
(GU3UKY U aCTPOHOMMH, BBISIBIIATH MIPOOJIEMBbI, CTAaBUTh U (HOPMYTUPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOATENIbHO COCTaBJIATH IUIAH PEIICHUS] PACUETHBIX U KAYECTBEHHBIX
3a/lay, IJIaH BBITIOJHEHUS MPAKTUYECKONH padOThl ¢ YUYETOM HMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEATOYTCHUM;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacumMpsITh paMKH Y4E€OHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;
JeJaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO JSPYAMIMH B 00JIacTU
(GU3UKK, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIA U KYyJIbTYPHBIN
YPOBEHb.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

AaBaTb OLICHKY HOBBIM CHUTYAllUAM, BHOCUTb KOPPCKTUBLI B ACATCIILHOCTD,
OLCHHUBATb COOTBCTCTBUC PC3YJIbTATOB LCIISAM;



e BJIAJACTh HaBbIKAMH IIO3HABATEIbHON peQeKCHH KaK OCO3HAaHMS
COBEpIIIAEMbIX ACHCTBUI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIBTATOB U
OCHOBAHHUII;

e HCIOJIB30BaTh NPUEMBI peIEKCUH AJIs1 OUEHKU CUTYyalluH, BBIOOpa BEPHOT'O
pelIeHNUS;

e yMETh OILICHHBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUS MO X
CHIDKEHHUIO;

e IPUHMMATh MOTHUBBI M apryMEHTBl JAPYTUX IpPU AHAIU3E PE3yIbTaTOB
NESTEIIbHOCTH;

e IIPUHMUMATH CeOsl, MOHUMAsI CBOU HEJOCTATKU U IOCTOMHCTBA;

e TMPUHMMATh MOTHUBBI M apTyMEHTHl JAPYTUX MPH aHaIu3e Ppe3ybTaToB
JeSITEIbHOCTH;

e IIpU3HABaTh CBOE IIPABO U MPABO JAPYTUX HA OLIMOKH.

B nponecce AOCTHMXKEHUS JIMYHOCTHBIX PE3yJbTaTOB OCBOEHMS IPOrpaMMBbl IO
bu3uke s ypOBHA CpeaHero ooOmero oOpa3oBaHud Yy OO0yYarolUXcs

COBEPIIICHCTBYETCS OMOITMOHAIEHBIN WHTEJUICKT, MIPEAOJIarafo A
c(hOpMHUPOBAHHOCT:
e CaMOCO3HaHHUS,  BKJIIOYAIONIETO  CIOCOOHOCTh  TMOHUMATh  CBOE

HMOLIMOHAJIBHOE COCTOSIHUE, BUJIETh HANPABJICHUs Pa3BUTHSI COOCTBEHHOU
AMOILIMOHAIILHOM c(epbl, ObITh YBEPEHHBIM B CE0€;

e CAMOPETYJIMPOBAHUS, BKIIOYAIOMIETO CAMOKOHTPOJIb, YMEHNE NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE MOBEJEHHE, CIOCOOHOCTh aJalTHPOBATHCS K
HYMOLIMOHAJIBHBIM M3MEHEHUSIM U MPOSBISATH T'MOKOCTh, OBITH OTKPHITHIM
HOBOMY;

e BHYTPEHHEH MOTHBALIMH, BKIIOYAIOUIEN CTPEMIIEHUE K TOCTHKEHHIO LIENH
U yclexy, ONTUMU3M, HHUIIMAaTUBHOCTh, YMEHUE JEHCTBOBATh, UCXOS U3
CBOMX BO3MO>KHOCTEH;

e OMIATHM, BKJIIOYAIOIIEH CIOCOOHOCTh IMOHUMATh 3MOLMOHAIBHOE
COCTOSIHUE JpPYTMX, YYWUTBIBaTb €ro IMpH OCYIIECTBICHUH OOIICHMS,
CIIOCOOHOCTH K COUYBCTBHIO M COTIEPEKUBAHUIO;

e COLMAJBHBIX HAaBBIKOB, BKJIOYAIOIIMX CIOCOOHOCTh  BBICTPAMBATh
OTHOILIEHUSI C JAPYTUMHU JIIOJbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U
paspemiaTh KOH(QIUKTHI.

INPEAMETHBIE PE3YJIBTATBI
K xoniy o0yuenus B 11 knacce npeiMETHBIE Pe3yJIbTaThl HA YIITyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y O0OYHAIOIINXCS YMEHUM:
e IIOHMMATH POJIb PU3UKU B IKOHOMUUYECKOU, TEXHOJIOITMUECKOM, COLIMATIbHON
U 3TUYECKOHN cdepax NesTeIbHOCTH YeJOBEKa, pOJib U MECTO (DHU3HKHU B
COBPEMEHHOW HAYYHOU KapTUHE MUPA, POJIb ACTPOHOMHUU B IPAKTHYECKON



NEATEIbHOCTH YEJIOBEKA M JAJbHEUIIEM HAay4YHO-TEXHHUYECKOM Pa3BUTHH,
3HaYCHHE OIUCATENbHON, CHUCTEeMATH3UPYIOIIeH, OOBSICHUTEIBHOU U
NPOTHOCTHYECKON (PyHKIMN (PU3UUECKOW TEeOpuru — SICKTPOAMHAMUKH,
CHEIMaIbHOM TEOPUU OTHOCUTEIBHOCTH, KBAaHTOBOM (DU3MKU, POJIb
busnyeckoil Teopud B (POPMUPOBAHUHU MPEJCTABICHUN O (PU3MUECKOU
KApTUHE MHpaA, MECTO (PU3NYECKOM KapTHHBI MHpa B OOWEM psAIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPOLE;
pasnuyaTh yCJIOBUS MPUMEHUMOCTU MOJIeNIel (PU3NUYECKUX TEN U IPOIECCOB
(s1BJI€HUIT): OTHOPOJHOE AIEKTPUUECKOE U OJHOPOJHOEC MArHUTHOE OIS,
rapMOHUYECKHUE KOJIEOAHUs, MaTEeMaTUUYECKUN MAasTHUK, WJI€aJIbHBIN
PY>KUHHBIN MasTHUK, rapMOHUYECKHE BOJIHBI, UJ1CaJIbHBIN
K0JIeOaTeNbHbIN KOHTYp, TOHKAs JIMH3a, MOJIEJIEl aToMa, aTOMHOT0 sipa 1
KBaHTOBOW MOJIEJIH CBETA;

pasnuyarh ycioBUs (IpaHUIbl, 00JIaCTM) NPUMEHUMOCTH (PU3NYECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTh HCTOJIb30BAHHS YACTHBIX 3AKOHOB;

aHANIM3UPOBaTh U OOBICHATH 3JEKTPOMArHUTHBIE MPOLECCHl U SBIICHHS,
UCIIOJIB3Ysl OCHOBHBIC IIOJIOKEHUS M 3aKOHBl JJIEKTPOAUHAMUKH MU
CHELMAIbHOM ~ TEOpUHM  OTHOCUTEIIBHOCTH  (3aKOH  COXpaHEHUs
AIEKTPUYECKOTO 3apsana, cuina Awmmnepa, cwia JlopeHua, 3akoH
AJIEKTPOMArHUTHOM  WHAYKUMHM, TnpaBwio  Jlenma, cBa3p  JJC
CAMOMHIYKIMM B DJIEMEHTE OJJIEKTPUYECKOM LEeNU CO CKOPOCTHIO
WU3MEHEHMS CUJIBI TOKA, IOCTYJIaThl CIIELUAIBHON TEOPUH OTHOCUTEIBHOCTH
OWHIITETHA);

aHAIM3UPOBATh U OOBSICHITH KBAHTOBBIE MPOLECCHI U SBJICHUS, UCTIOIb3YS
MOJIOKEHUS! ~ KBaHTOBOM  (u3uku  (ypaBHEHHME  ODHHIITEHHA I
doTorddekra, mepBuIit 1 BTOPO MOCTyNaThl bopa, MpUHIINUIT COOTHOIICHHUS
HeonpenenéHHocte [elizeHOepra, 3aKOHBI COXpaHEHHUs 3aps0BOrO H
MacCOBOT'0 YHCEN M SHEPTUU B SIACPHBIX PEAKLHX, 3aKOH PAJUOAKTUBHOTO
pacmajna);

ONMKCHIBATh (PU3MYECKUE TMPOLIECCHl U SIBICHUS, HMCHOJb3Yys BEITUUYUHBI:
HaIPsHKEHHOCTD JJIEKTPUYECKOTO MOJISA, IIOTEHIMAN 3JIEKTPOCTATHYECKOTO
NOJISI, Pa3HOCTh MOTEHLUUAJIOB, AJIEKTPOABIKYINAS CHJIA, HHIYKIHS
MarHUTHOTO TOJISl, MarHUTHBIA MOTOK, cujia AMIEpa, UHAYKTHUBHOCTD,
ANEKTPOABMKYIIAS CUJa CAMOMHIAYKLIHMH, DSHEPrus MArHUTHOTO IOJIA
IIPOBOJHUKA C TOKOM, PEIATUBUCTCKUNA UMITYJIbC, TOJTHAS] SHEPT UL, SHEPT U
MOKOSI CBOOOJTHOM YaCTHIIbl, SHEPTHUS U UMITYJIbC (POTOHA, MACCOBOE YUCIIO
Y 3aps] sIApa, SHEPTUS CBSI3HU s11pa;



OOBSICHATH  OCOOEGHHOCTH  NPOTEKaHUS  (UINYECKUX  SBICHUM:
AJIEKTPOMArHUTHAS WHIYKIWS, CAMOMHIYKITUS, PE30HAHC, HHTep(epeHIIs
BOJIH, Judpakmus, JTUCIEPCHs, TIOJHOE BHYTPEHHEE OTpakKeHHE,
dboTtoanekTpudeckuii 3pdekT (hororddexr), anbda- u 6eTa-pacmnasl sjaep,
raMmma-u3iaydeHue saep, Pu3nyecKue MPUHIUIBI CIEKTPATbHOTO aHaIN3a U
paboTHI N1a3epa;

OTpEENITh HaIlpaBICHUE WHIYKIIMA MArHUTHOTO TOJS TPOBOJHHUKA C
TOKOM, CHJIbI AMTiepa u cuiibl JIopeHa;

CTPOUTH M300pakeHUe, CO3/JTaBaeMOe IJIOCKUM 3€pKajioM, TOHKOM JIMH30M,
U PACCUUTHIBATH €r0 XapaKTEPUCTUKH;

MPUMEHSATH OCHOBOTIOJIATAIOIINE ACTPOHOMHUYECCKUE IOHSATHSA, TCOPHH H
3aKOHBI JJI1 aHalu3a ¢ OOBACHEHUS  (U3NYECKUX MPOIECCOB,
MPOUCXOMSIINUX B 3BE371aX, B 3BE3MNHBIX CUCTEMAaX, B MEKIAIaKTUUYECKOM
cpelie; IBUKEHUs HeOECHBIX TeJ, SBOJIONUHU 3BE3N U BeenenHoii;
MPOBOJIUTh HCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKMX BEIMYHUH C
WCITOJIb30BAaHUEM TIPSIMBIX HW3MEPEHUW, TIPH OSTOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl  IMOJTYYECHHOW  3aBUCHMOCTH
bu3nueckux BeIMYMH B BHUAE TpadukoB ¢ y4ETOM aOCOIIOTHBIX
MOTPENIHOCTe  W3MEpPEHMi, JeliaTb BBIBOABI IO  pe3yjibTaTam
UCCJIeI0BAHNUS;

MPOBOJUTh KOCBEHHBIC HM3MEPEHHS (U3MYECKUX BEIMYHUH, IPU ITOM
BBIOMpPATh ONTHUMAIBHBIA METOJI U3MEPEHHUs, OLICHUBATh aOCOJIIOTHBIC U
OTHOCHUTEJIbHBIC MOTPENTHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
MPOBOJIUTH OTBITHI TIO MPOBEPKE MPEJIOKEHHOM TUIIOTE3bI: TIIAHUPOBATH
AKCIEPUMEHT, COOUPATh AKCIIEPUMEHTAIIbHYIO YCTaHOBKY, aHAJIU3UPOBATh
MOJIyYEHHbIE PEe3yJbTaThl U JIeJIaTh BBIBOJ O CTaTyce MPEaJIOKEHHOU
TUIOTE3bI;

OMMKCHIBATH METO/IbI MOTYUYEHUSI HAYYHBIX ACTPOHOMHUYECKUX 3HAHUM;
coOJII01aTh MpaBuiia 6€30MacHOro Tpy/la PU MIPOBEICHUN UCCIIEI0BAHUI B
paMKax  y4yeOHOro  SKCHepUMEHTa, MpakTUKymMa W  y4yeOHo-
MCCIIEIOBATEIIbCKOW M IIPOEKTHOM JEATEIBHOCTH C MCIOJIb30BAHUEM
WU3MEPUTEITLHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BAHUS;

pelaTth pacy€THBIE 3aJjadd C SBHO 3aJJaHHOM M HESBHO 3aJaHHOM
¢bu3nYecKol MOJIENIbI0: Ha OCHOBAaHWU aHalIM3a YCIOBUS BLIOUPATh
bu3MYeCKue MOJEIN, OTBEYAIONIUE TPEOOBAHUSAM 3aadyH, MPUMEHSTH
dbopMyIIbI, 3aKOHBI, 3aKOHOMEPHOCTU M TOCTYJNAThl (DU3UYECKUX TEOPUU
Opy  HWCIIOJB30BAHUM MAaTEeMaTHYECKUX METOJOB pEIICHUS 3ajad,
MPOBOJIUTH PACUETHl HA OCHOBAHWY UMEIOIINUXCS JaHHBIX, aHAITU3UPOBATH



pe3ynbTaThl U KOPPEKTUPOBATH METOMBI PEIICHUS C YUYETOM TOTyICHHBIX
pE3ybTaTOB;

pemiath KadeCTBEHHBIC 3a/Jauyd, TpeOyIollue MNPUMEHEHHUs 3HAHUNA U3
Pa3HbIX pa3leyoB Kypca (PU3MKH, a TAKXKE UHTETpallui 3HAHUN U3 IPYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOI'O IIMKJIA: BBICTPAMBATh JIOTHUYECKYIO
HENOYKY PacCyKJIECHUI C OMOPOM Ha N3yUYECHHbIE 3aKOHBI, 3aKOHOMEPHOCTHU
U pU3NYECKUE SBICHHUS,

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS JJIg OOBSICHEHUS OCHOBHBIX
MPUHITUIIOB PAOOTHI U3MEPUTENILHBIX TPUOOPOB, TEXHUUECKUX YCTPONCTB U
TEXHOJIOTUYECKHX MPOIIECCOB;

MIPUBOJIUTH TPUMEPHI BKJIaa POCCUUCKUX U 3apYyOCKHBIX YUEHBIX -(DU3HUKOB
B pa3BUTHE HAyKHd, B OOBSICHEHHE MPOIECCOB OKPY)KAIOIIETO MHpa, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

aHAJIM3UPOBATh U OICHUBATH MOCIEACTBUSL OBITOBOW M MIPOU3BOICTBEHHON
JIESITEIbHOCTH YEJIOBEKa, CBSA3aHHON C (PU3MYECKUMH TMpolieccaMu, C
MO3UIINHI FKOJIOTHUUECKON O€30MacCHOCTH, MPEICTABICHUN O palliOHaIbHOM
IPUPOIOTIONH30BAHUH, a TAKXKE Pa3yMHOM HCIOJB30BaHUU JOCTHXKCHUN
HAyKAd W TEXHOJOTUW JUIsl JajJbHEHIIEero pa3BUTHUA YEJIOBEUYECKOTO
00I11eCTBA;

NPUMEHSATh pa3iuyHble COCOObl paboThl ¢ MHpOpMaLUEH (PU3UYECKOTO
COJEp)KaHUSI C WCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTHU, TPU 3TOM HCIOJIb30BaTh COBPEMEHHbIE WH(MOPMAIIMOHHbBIE
TEXHOJIOTUM JUIsI TIOMCKA, TEPepadOTKH U TpPEeAbsIBICHUS Y4eOHOU U
HAyYHO-TIOMYJISIPHOM WH(GOPMAIUH, CTPYKTYPUPOBAHUSI M UHTEPIPETALINH
uH(OpMAIUH, TONYYCHHOW W3 Pa3JUYHBIX HCTOYHHKOB, KPUTHYECKH
aHAIM3UPOBaTh  TOJy4YaeMyr0  HMHPOpPMAIMI0O W  OIECHWBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJM3a UICTOYHUKA MHPOPMAIINU;

MIPOSIBIISATH OpTraHU3aIMOHHBIC " NO03HaBaTeIbHbIC YMCHHS
CaMOCTOSITETLHOTO MPHUOOPETEHHUST HOBBIX 3HAHUH B MPOIIECCE BBHITTOIHEHUS
MPOEKTHBIX U Y4eOHO-HCCIIET0BATENhCKUX PaboT;

paboTaTh B TpPyNIe C HWCIOJIHCHUEM pPa3IMYHBIX COIMAIBHBIX POJIEH,
MJIAHUPOBATH PA0OTy TPYMIIBI, PAIIMOHATIBLHO PACIPEACIIATh AESTEIHLHOCTD
B HECTaHIAPTHBIX CUTYAIlMsIX, aJIeKBAaTHO OIICHUBATh BKIJIAJ] KaXXJAOTO U3
YYaCTHUKOB TPYMIBI B PEIICHUE pacCCMaTPUBAEMOU MPOOIEMBI;

IPOSIBIISATE MOTUBALMIO K Oyaymiei nmpohecCHOHATBHON AESITETbHOCTH 10
CHEIHUAIBHOCTIM (hPU3UKO-TEXHUYSCKOTO TIPOQHIIS.



TEMATHYECKOE IINTAHUPOBAHUE
11 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM uupoBbIe
Ne n/m P Konrpoabnbsie IIpakTHyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Paznea 1. JIEKTPOANHAMUKA
11 MarsuTHoOE 1oJje 10 bubmorexa LHOK
https://m.edso0.ru
bubmuorexa [JOK
1.2 9 1
DNeKTpOMarHuTHas UHAYKIIHS https://m.edsoo.ru
Hroro no pazneny 19
Pa3nen 2. KOJIEBAHUS U BOJIHbBI
2.1 MexaHndeckue KoJieOaHus 8 bubmmorexa [TOK
https://m.edso0.ru
2.2 DNeKTpOMarHuTHBIE KoJieOaHus 8 bubmmorexa LOK
https://m.edso0.ru
2.3 MexaHnyeckue 1 3JeKTPOMarHUTHbIE BOJTHBI 8 1 brbmmorexa LTOK
https://m.edsoo0.ru
2.4 Onrrka 13 1 bubmorexa IOK
https://m.edsoo0.ru
HToro mo pazueny 37

Pasznen 3. OCHOBBI CIEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH

3.1 OcuoBer CTO

4 1

but6mmoreka [IOK
https://m.edsoo0.ru



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/

Hroro no pasgeny 4

Pa3znea 4. KBAHTOBAS ®PU3UKA

4.1 KopryckyaapHO-BOJIHOBON AVAIN3M 8 bubmorexa LIOK
' PIHYCKYJIAP y https://m.edsoo.ru
4.2 dusuka atoma 4 bubmorexa HOK

https://m.edsoo.ru
43 ®u3nka aTOMHOTO S1/Ipa U JIEMEHTAPHBIX 4 bubnmoreka [JOK
' YacTHIL https://m.edsoo.ru
Hroro no pazneny 16

Paspea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKH

5.1 DNeMEeHTHI aCTPOHOMUU U acTPOPHU3UKU 8

Hroro nmo pazneny 8

Paszen 6. PUSUMUYECKHUN MPAKTUKYM

bubnnoreka IIOK
https://m.edsoo.ru

6.1 Du3nvYecKuil MPaKTUKyM 10 10 brbmmorexa LIOK
https://m.eds00.ru
Hroro no pasneny 10
Pazgen 7. OBOBIIAIOLIEE IIOBTOPEHHUE
Cuctemartu3zanus 1 0000IIeHIE TPEIMETHOTO
71 COZEPIKAHUS U OIBITA AEATEIIBHOCTH, 8 bubmuorexa [JOK
' NpUOOPETEHHOTO PU U3YYSHUH Kypca https://m.edso0.ru
¢uzuku 10 — 11 kmaccoB
HToro mo pazueny 8
OBIIEE KOJIMYECTBO YACOB 11O 102 10

IMPOI'PAMME



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/

KAJVIEHAAPHO-TEMATHYECKOE IINTAHUPOBAHUE

11 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne Hara uudposbie
n/n Tewa ypoka Bcero Kontpoaeusie — Ipakrueckue U3y4eHusi o0pa3oBaTebHbIC
padoThI padoThI pecypenr
B3aumoieiicTBuE MOCTOSIHHBIX MarHUTOB
1 Y IIPOBOJIHUKOB C TOKOM. MarautHoe 1
nosie. ['unoresa Amnepa
BexTop marauTtHoM nnaykuuu. [Tpunnumn
2 CYTNEPHO3UIIMH MarHUTHBIX Moyied. JIunun 1
MarHMTHON HHIyKIIUU
3 MarauTtHoe 1nosje NpoBOJHUKA C TOKOM. 1
OnbIT OpcTena
4 Cunia AMriepa, e€ HarpaBJICHUE U MOJTYJIb 1
5 IIpumenenue 3akoHa Amnepa. 1
DneKTpou3MepHUTeIbHbIE TPUOOPHI
Cuna Jlopenua, e€ HanpaBiieHUE U
6 MOJyJib. JIBUKEHHE 3apSyKEHHON YaCTUIIbI 1
B OJIHOPOJHOM MarHUTHOM I10JIE
7 Pa6ota cunel Jlopeniia 1
8 MarauTtHoe 1ose B BEHIECTBE. 1
deppoMarHeTHKH, nmapa- u JuaMarHeTHKH
9 OcHoBHbIE CBOCTBA (heppOMarHeTUKOB. 1
[Ipumenenue peppomMarHeTUKOB
10 Pemrenue 3anau no reme "MarnuTtHoe 1

mosne"




SIBneHue EKTPOMArHUTHON UHAYKIUU.

1 [ToTok BekTOpa MArHUTHOW MHAYKIIMH

12 O C unaykuuu

13 3aKOH 3JEKTPOMAarHUTHON UHIYKIIUU
®dapanes

14 IIpaBuio Jlenna

15 NunyktuBHOCTh. Karyika
WHIYKTUBHOCTH B IIETIH MTOCTOSIHHOTO TOKa

16 SAsnenue camonnaykiuu. IJC
CaMOUHIYKIIUH

17 DHeprusi MarHuTHOTO TOJISI KaTYIIKH C
TOKOM. DJIEKTPOMAarHuTHOE IOJIe

18 O06o00611eHre U cucTeMaTu3alus 3HaHu#| 110
Teme "DIeKTpoJuHaMuKa"

19 KonTponbhas padbota no teme
"OnexkrpoauHamuka"

20 Koneb6arenbnas cuctema. CBoOO1HBIE
KoJiebanus1. ['apMoHnYecKre KoaeOaHus

21 Kunematnueckoe 1 1TMHAMHYECKOE
OTMCaHNe KOIeOaTeNbHbBIX ABUKCHUM
DHepreTuveckoe onucanue. BeiBos
JUHAMUYECKOTO ONMCAHUS

22 rapMOHUYECKUX KOoJIeOaHUH U3 ux
SHEPTreTUYECKOr0 U KHHEMATUYECKOTO
O CaHUS

23 Awmruutyaa u aza konebanuit

24 [Tepuon u yactota xonedanwuii. [lepros

MAaJIBIX CBOOOHBIX KOIeOaHuMI




MaTeMaTHYeCKOro MasTHHKA. [lepuon
CBOOOJTHBIX KOJICOAHUH TIPYKUHHOTO
MasiTHHKA

3aryxatomume Konebanus. BelHyK1eHHbIC

25
Konebanus. Pezonanc
Ypok-koHpepenuus "MexaHUYECKHE

26 KoJIeOaHUsI B MY3bIKJIBHBIX
UHCTpyMeHTax"

97 O06o00611eHre U cucTeMaTu3alus 3HaHu#| 110
teMe "Mexanuueckue koneOaHus"

28 DNeKTpOMarHuTHBIE KOJICOaHusI.
KonebaTenbHbli KOHTYD

29 3aKOH COXpaHEeHHsI SHEPTUU B UI€aTbHOM
K0J1e0aTeIbHOM KOHTYpe

30 Karymika MHIyKTUBHOCTHU B LIEMTH
NEPEMEHHOT0 TOKa

31 3axon OMa Ui IEeKTPUYECKON Lienn
MIEPEMEHHOTO TOKa

32 Pe3oHaHC B 351€KTpUYECKOH 1ETH
Nneansubiif Tpancdopmatop.

33 [IpousBocTBO, TIepenaya u moTpedieHne
ANEKTPUYECKON SHEPTUU
DKOJIOTUYECKHE PUCKH TIPU TIPOU3BOJICTBE

34 anekTposneprun. Kynerypa
WCTIOJIH30BAHUS JJIEKTPOIHEPTUH B
MOBCEHEBHOW KU3HU

35 O060061eHre U cucTeMaTU3alus 3HaHUuH 110

TeMme "DIeKTpOMarHuTHbIe KojebaHus"




Mexanndeckue BOIHbL. XapaKTepUCTUKHU

3 MEXaHUYECKUX BOJH

37 CBoiicTBa MEXaHUYECKUX BOJIH

38 3ByK. XapaKTepUCTUKH 3ByKa

39 Wudpassyk u yasrpassyk. LllymoBoe
3arpsiI3HEHUE OKPYIKaIoLIE cpebl

40 DHeprus MeKTPOMarHuTHBIX BOJIH.
CBoiicTBa 31IEKTPOMAarHUTHBIX BOJH
[lIxana 3eKTpOMarHUTHBIX BOJIH.

41 [IpuMeHeHue IeKTPOMAarHuTHBIX BOJH B
TEXHHUKE U ObITY
[IpuHUHMIIBI paIUOCBSA3U U TEIICBUICHHUS.

42 Panuonokanus. DneKTpOMarHuTHOE
3arpsI3HEHUE OKPYKAIOILIEH CpeJibl

43 KonTponbhas padota no teme
"Konebanus u BoaHBI"

m CaerT. 3aKOH NPSIMOJIMHENHOTO
pacnpocTpaHEHHUs CBETa

45 OTtpaxenune ceta. [Lmockoe 3epkaio.
Cdepuueckoe 3epkaio
[Ipenomnenue cBeTa. AGCOMIOTHBIN U
OTHOCHUTEJbHBIN MMOKA3aTEeIIb

46 npenomiieHus. [lonHoe BHyTpeHHee
oTpaxkeHue. [IpenenbHbIil yroa noaHoro
BHYTPEHHETO OTPaKCHHUSI

47 JInna3pl. @OKYCHOE PACCTOSIHUE U

OIITHYECKas CHJia JIMH3bI




[TocTpoenne n300paKeHMI B TNH3AX U UX

48 cUCTeMax. Y BeMYCHHE JTMH3bI

49 CkopocTb cBeTa U METO/IbI €€ U3MEPEHUS

50 Jucniepcust cBera

o1 WuTepdepennus ceera

52 KorepeHTHble HCTOUHUKHU. Y CIIOBHS
Ha0JI0/IeHUsI MAKCUMYMOB 1 MUHUMYMOB

53 Hudpakmus cBeTa

54 [Tonepe4HOCTH CBETOBBIX BOJIH.
[Tonapuzanus cera

55 O0600611eHre U cucTeMaTu3alus 3HaHu#| 10
teme "Ontuka"

56 KonTponbHas padota no teme «OnTrka»
['paHuIBl MPUMEHUMOCTH KJIaCCUYECKOM

57 MEXaHHUKH. 3aKOHBI ANEKTPOTUHAMUKH U
MIPUHIIAIT OTHOCUTEIBHOCTH
[IpocTpaHCTBEHHO-BPEMEHHON HHTEPBAJ.
ITpeoOpaszoBanus Jlopenna. Ycnosue

58 MIPUYUHHOCTH. OTHOCHUTENBHOCTD
OJTHOBPEMEHHOCTH. 3aMe JIeHHEe BPEMEHH
U COKpalleHHEe JJTUHBI

59 DHeprus U UMMYJIbC PEISITUBUCTCKOM
YaCTHUIIBI
CBs13b MacChlI ¢ PHEPTUEH U UMITYJIbCOM

60 PEISATHBUCTCKON YaCTHIIBI. DHEPTUS
TTOKOS

61 PaBHOBeCHOE TEIJIOBOE U3TyUEHHE

62 3axoH cMmeneHns Bunaa




63

DHeprust U UMITyJIbC (OTOHA

dororddext. OnbiTer A. I'. CToneTona.

64 3akonbl poTtodddekra
YpaBHeHue DUHIITEHA 11

65 dhotoarddekra. "Kpacnas rpanuma"
dhoTodrddekra

66 JHasnenue ceera. Onbitel I1. H. JIeOeneBa
Bounsl ne bpoiind. /[nuHa BosiHbI 1€

67 Bpoiins u pa3mMepsl 00J1aCTH JIOKATH3AIHH
JBUKYIICHCS YaCTHIIBI

68 KopnyckynspHO-BOTHOBOH Ayanu3m

69 Judpaxius 3JeKTPOHOB Ha KPUCTaILIaxX
Crneuunduka u3mMepeHuit B MUKPOMUDPE.

70 CooTHollIeHHUsT HeonpeAeIEHHOCTEN
Ieiizenbepra
KonrtponbHas pabota o remam: "OCHOBBI

71 CTO", "KopmycKyJIspHO-BOJIHOBOMU
nyanusm"
OnBITHI 110 UCCIIEAOBAHUIO CTPOEHUS

72 aroma. [TmanerapHast Mosieb aToma
Pesepdopna

73 Bunei ciektpoB. CriekTp ypoBHEH
SHEPIUU aToMa BOAOPOIa

74 Jlazep
Hyxmonnas moxaens spa [ etizenOepra-

75 NBanenko. 3apsig 1 MacCOBOE YUCIIO sJIpa.

M3o0Tonkl. PannoaktuBHOCTD




76

3aKoH paJiMOAaKTUBHOIO pacnaja.
CBoiicTBa HOHU3UPYIOLIETO U3ITYUECHUS.
BnusiHue paguoakTUBHOCTH Ha )KUBbIE
opraHusMmsl. Jlozumerpus

7

Oransl pa3BUTHS aCTPOHOMUHU. 3HAUEHUE
aCTPOHOMUU

78

79

CoBpeMeHHbIE ONTUYECKHE TEJIECKOIIbI,
panmoTenecKonsl, BHEATMOC(hepHas
aCTpPOHOMUS

Bun 3Bé31H0T0 HeOa. Co3Be3 s, IpKUE
3BE3/IbI, IJIAHETHI, UX BUAMMOE IBIIKEHUE

80

Comnneunas cuctema. Comnnite. Conneunas
aKTUBHOCTbH. McTounuk sHeprun CoyHIa 1
3BE3]T

81

BnyTtpenHee cTpoeHue 3BE3 .
CoBpeMeHHbIE MPEACTABICHUS O
MIPOUCXOXACHUHU U 3BoJtolnu CosHua u
3BE37. OTalbl )KU3HU 3BE3]

82

83

84

Mneunsiii [1yTe — Hama ['anakTuka.
Tunel ranaktuk. YEpHbIE ABIPHI B SApax
TITAKTUK

Bcenennas. Pacmmpenue BeeneHHOM.
3akoH Xa06mna. Teopust bonbuioro B3psiBa.
PenukToBoe n3nyuenue

Hepemménnsie npo0iaeMbl aCTpOHOMUHU

85

@u3NYeCKUil NPAKTUKYM IO TEME
"N3mepenue cuiibl Amrepa" win
"N3yuyeHue 3aBUCUMOCTHU CHJIbI AMIiepa OT




cuibl Toka" wim "Onpenenenue
MarHUTHON MHIYKLIUU Ha OCHOBE
u3MepeHus cuibl Ammepa”

86

@uU3NYECKUMN IPAKTUKYM 110 TEME
"UccnenoBanue sBJICHUS CAMOUHTyKIIMH"
i "COopKa MOJENN SIEKTPOMArHUTHOTO
reHeparopa"

87

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue neproaa CBOOOTHBIX
KOJ1€0aHUI HUTSIHOTO U MPY>KUHHOTO
MasTHUKOB"

88

89

®dusnyeckuii MPakTUKYM TI0 TEMe
"[Ipeobpa3oBanue SHEPTUU B IPYKUHHOM
MasTHHUKE"

du3nuecKuil MPakTUKyM 110 TeMe
"N3yuyeHne napameTpoB 3ByKOBOU BOJIHBI"

90

91

@uU3NYECKU NPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosiHUA OT BellecTBa (Ha mpumepe
xuakux auH3)" win "M3mepenue
(OKYCHOTO PACCTOSIHUS PACCEUBAOLINX
nuH3"

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"Habmoaenue nudpaxkuuu,
uHTEephEpEeHIINH U TOISIpU3aIK cBeTa"

92

@u3NYeCKUil NPAKTUKYM IO TEME
"N3mepenue nocrostnHoM [lnanka Ha
OCHOBe ucciefoBanus Gporordpdexra” wmm




"HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA
yepes CBETOAMO/ OT HampsiKeHUs "

93

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue crekTpa pa3pekeHHOro
aTOMapHOI'0 BOAOPOJa U U3MEPEHUE
nmoctrosiHHoM Punbepra"

94

DU3NYECKUI TPAKTUKYM I10 TEME
"UccnenoBanue paanoakTUBHOTO (hOHA C
WCIIOJIb30BaHUEM JT03UMETpa HIIn
"N3ydeHue noryiomnieHus: 6era-yacTuil
aTroMUHuEM"

95

96

O06o011ieHne 1 cucTeMaTu3aus 3HaHuH.
Poib 1 MecTO GU3MKK ¥ ACTPOHOMHUH B
COBPEMEHHOM HAYYHOU KapTHHE MUPA

O00011IeHEe ¥ cucTeEMaTU3alus 3HaHUHI 110
Teme "Kunematuka"

97

O0001IeHre 1 cUCTEMaTH3aus 3HAHUH 110
teme "JluHamuka"

98

99

O0001IeHre 1 cUcTeEMaTU3aIUs 3HAHUI 110
teme "Craruka TBepAoro tena'

O06o0011eHne U cucTeMaTu3alys 3HaHuH 110
TeMe "3aKOHBI COXPAHEHHsI B MEXaHUKE"

100

O06001IeHre U cucTEMaTU3aIHs 3HAaHUN 110
teme "Tepmoannamuka. TenoBbie
MaIuHbI"

101

O0600611eHre U cucTeMaTU3alus 3HaHUu#| 110
teMe "[locTosHHBIN 2neKTpuyecKuil ToK"




102 O06001IeHYE ¥ cUCTEMATU3aLU 3HAHUI 10

TeMe "MaruutHoe noie"

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

102

10







YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» ®usuka (B 3 vactax), 10 xkmace/ Yacts 1: lengenmreitn J1.O., uk FO.U; mox
penakuueit Opnosa B.A.; Hacts 2: I'eBnenmureiin JI.9O., Jluk FO.U., nox
penakuuei Opnosa B.A.; Hacte 3: I'ennenireiin J1.J., Komkuna A.B., JIeBues
["M., O6mectBo ¢ orpanndeHHO 0TBeTCTBeHHOCTHIO « MOl MHEMO3MHA»
» ®usuka (B 2 yactax), 11 knace/ Hacte 1: I'eaaenmreitn JI.O., luk FO.W.; nox
penakuueit Opnosa B.A.; Hacts 2: I'enaenmreiin JI.O., Komkuna A.B., JleBues

['.A., ObmmectBO ¢ orpanndeHHO oTBeTCTBeHHOCTHI0O « MOl MHEMO3MHA»

METOANYECKHUE MATEPHUAJIBI J1JISA YUUTEJIA

1. ®usuka. 10 knacc. ba3oBblit 1 yriyOnéHHbINM ypoBHH. MeToandeckoe nmocodue
C YKa3aHHUSAMHU K PELICHUIO 3a7a4 MOBBIIIEHHON TpyaHOCTH / JI.D. ['eHneHITelH,
A.A. bynarosa, A.B. Komkuna, 11.B. Kopauinbees. - M.: BUHOM. Jlabopatopust
3HaHui. 2018. - 368 ¢ : .

2. ®usuka. 11 knacc. ba3oBbiii u yriyonénublid ypoBHH. MeTonndyeckoe mocooue
C YKa3aHUSMH K PEIICHUIO 3a7a4 MOBIICHHON TpyaHoCcTH / JI.O. ['eHnenmTeiiy,
A.A. bynarosa, A.B. Komkuna, 11.B. Kopaunbses. - M.: BUHOM. JlabopaTtopust
3HaHuil. 2018. - 208 ¢ : ui.

3. ®usuka. 10 knacc. YueOHUK a1 00111e00pa3oBaT. opraHu3aiui ¢ mpui.Ha

ANIEKTPOH. HOocHUTeNe: 6a30BbId U npodunbHbIi ypoBHU/ .5, Mskues, b.b.



byxosues, Corckuit H.H./ M.: [IpocBemenue, 2020.

4. Kynepmrreitn }0.C. ®usuka. {uddepenmpoBantbie KOHTPOIbHBIE paOOTHI.7-
1 1xmace.CII6.: U3a. Jom «CenTsi6pby», 2015.

5. ®usuka. «KOHCTPYKTOP» CaMOCTOSITENBHBIX M KOHTPOJIBHBIX padoT. 10 — 11
KJIaCCHI: MocoOue /I yuuTtenei oomeoopaszopart. yupexaeauii/ C.M.
AnnpromeukuH, A.C. CinyxaeBckuil.- M.: [Ipocsemenue, 2018.

6. Coopuuk 3anay no ¢usuke. 10-11 knaccsl (k yueOnukam [.51. Msakurniea
u.ap.) — M.: Dx3amen, 2019.

7. Coopuuk 3aaa4 no ¢usuke a1t 10—11 kmaccwl: mocodue s ydammxcst
oOmeoOpa3oBar. opranu3anuii: 0a30Bbii U poduit. yposHu / H.A.
[TapdenTtseBa.- 5-¢ uza. M .: Ilpoceemenue, 2017 r.

8. ®usuka. 3agaunuk. 10-11 xi.: [Tocobue s 061meoO6pazoBat. yupexaeHuu /
PeivkeBuu A. I1. - M.: [Ipoda, 2019.

9. TeMaTnyeckue caMOCTOSITENIbHBIE U KOHTPOJIbHBIE padoThI IO pu3snke.10
kiacc. / O.W. I'pomuena.- M.: Dk3amen, 2017.

10. A.I1. PeimkeBuu. COopHuk 3a1a4 no ¢puszuke. Mocksa, poda, 2017 r

11. ®ponTansHbie TabOpaTOpHbIE padoThl MO Pu3nke B 7-11 knaccax
o0mieoOpa3zoBarenbHbIX yupexaenusax: Ku. s yuutens / B.A. Bypos, 10.11.
Huxk, b.C. 3Bopsikun u np.; nox pena. B.A. byposa, I'.I'. Hukudoposa. - M.:
[IpocBemenne: Yueo, mut., 2015

12. KogudukaTtop 371eMEHTOB CO/iepKaHusl U TPeOOBaHUI K YPOBHIO MOATOTOBKU

BBIITYCKHUKOB 00111€00pa30BaTEIbHBIX YUpEeKACHUM 715 ipoBeieHus B 2024 roay



€IMHOro rocynapcTBeHHOro sk3amena no ®U3UKE.

13. JI. A. Kupuk. ®uzuka 10. COOpHUK CaMOCTOSITENIbHBIX U KOHTPOJIbHBIX
pabot. MockBa «Mnekca» 2019 r.

14. ®uzuka. 10 kacc: TEXHOJIOTUUECKUE KapThl YPOKOB 10 yueOHUKy ['.51.
Mskumesa, b.b. Byxosuesa, H.H. Corckoro/ aBt.-coct. H.JI. [lenareiiuenko.-
Bousrorpaza: Yuurens. 2019.

15. ®uzuka. 10-11 xnacc. 60 nuarnoctuueckux Bapuantos/ C.A. Cokososa.-M:
N3natensctBO «HanuonansHoe oopazoBanue», 2016.:umn.- (EI'D. Dkcnpecc-
JIMarHOCTHUKA).

16. 3ananus obpazoBaTenbHOro noprana «Peury EI'D»

17. T'.B. Mapkuna ®usuka 10 kiacc. [loypounslie mians mo yueoHuky ..
Mskuinesa, b.b. Byxosuesa. B.: Yuutens, 2020.

18. COOpHHK TECTOBBIX 3aJJaHUM JJI1 TEMAaTUYECKOTO0 U UTOTOBOTO KOHTPOJIS.
®usuka 10 knace. M.: «Murennekr-Lentp», 2019 r.

19. JIetmapeBa H.A. ®usuka 9 -11 knaccel. I1IpoexTHas IeSITENBHOCTD yUaIIUXCA.

B.: Yuurens, 2018

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. bubnuoteka I1OK https://m.edsoo.ru

2. https://resh.edu.ru

3. https:/lyaklass.ru



4. https://edu.skysmart.ru

5. https://urok.apkpro.ru






