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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJIOXKEHHM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUSA
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 @enepaniuu, peaqu3yomux OCHOBHbIE 00pa30BaTeIbHbIE IPOTPAMMBI.

[Iporpamma no ¢usuke onpeaenseT o0a3aTeIbHOE NPEIMETHOE COIEpIKAHUE,
YCTaHABJIMBAET PEKOMEHYEMYIO MOCIE0BATENbHOCTh U3YUYECHUSI TEM U PA3/EIIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXIPEIMETHBIX UM BHYTPHUIIPEAMETHBIX CBS3EH,
JOTUKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEH OO0YyYaroUIUXCH.
[TporpamMMa mo ¢u3uke Aa€T MpeACTaBICHHE O LEIAX, COAEpKaHMM, OOIIeil
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOIIMXCA CPEICTBAMHU
yueOHoro npeamera « Pu3nkay Ha yriiyoJIEHHOM YPOBHE.

N3ydenne kypca (Qu3MKd yriiyOJEHHOTO YPOBHSI TMO3BOJISIET pPEaM30BaATh
3aJja4i MPOPECCUOHANBHON OPUEHTAIMH, HAMPABICHO HAa CO3JaHUE YCIOBHM NS
IPOSIBJICHUS] CBOMX HHTEIUICKTYaJbHBIX U TBOPYECKUX CHOCOOHOCTEH KaxAbIM
oOy4Jaronmcsi, KOTOpble HEOOXOAUMBI i1 MPOAODKEHHS OOpa3oBaHUs B
OpraHu3anusx Nnpo(ecCHOHATBLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (DU3UKO-
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). HayuHno-
METO/I0JIOTUYECKON OCHOBOWM il pa3pabOTKuM TpeOOBaHU K JUYHOCTHBIM,
METanpeMETHBIM U TPEAMETHBIM pe3yJbTaTaM OOy4YaroluXCsl, OCBOMBIIMX
nporpammy 1o (pu3uke Ha YpOBHE CPEIHETO O0IIero 00pa3oBaHus Ha yTIITyOJIEHHOM
YPOBHE, SBJISIETCS] CUCTEMHO-AEATEIbHOCTHBIN MOAXO.

[Iporpamma 1o gpu3rke 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.

[TporpaMma no ¢u3nke HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUUTENEH U
IPENOCTABIICT BO3MOXHOCTH [UISl pEaju3alMd  Pa3IMYHbIX METOJUYECKHX
MOJIXOJOB K MpenoAaBaHui0 (U3UKH HAa YriIyOJEHHOM YypOBHE NpPU YCIOBUU
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



3HaHu 00 okpykatoieM mupe. LLIkonpHbIN Kype HU3HKH — CHCTEMOOOpa3yoIuii
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 ONpEeNeIuiio XapakTep W 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
oOyyaronierocsi, B popMHUpOBaHUE YMEHUI NMPUMEHATh HayYHBIA METOJ MMO3HAHMS
IPU BBIIOJHEHUH UMHU YUYEOHBIX MCCIIE0BAHUM.

B ocHOBY Kypca (pu3uku Ha ypOBHE CpEJHEr0 001IEero 00pa3oBaHus MOJI0XKEH
pSA UIEH, KOTOPhIE MOKHO paccMaTpUBaTh KaK MPUHLMUIIBI €T0 MTOCTPOEHUSI.

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 cenepanuzayuu. B cOOTBETCTBUM C HEW MaTepuall Kypca (HDU3UKH
o0ObeAMHEH BOKPYr (u3nyeckux Teopud. BegymmM B Kypce sBIseTCS
(dbopMUpOBaHUE MPEICTABICHUN O CTPYKTYpPHBIX YPOBHSIX MAaT€pHM, BELIECTBE U
oJIe.

Hoea zymanumapuzayuu. EE peanuzanus OpeAnoiara€T MCIOJb30BAHUE
I'YMAaHUTAPHOTO TNOTEHIMAa (PU3UYECKON HAyKH, OCMBICIICHHE CBS3M pPa3BUTHUSA
(GU3MKH ¢ pa3BUTHEM OOILECTBA, a TAKXKE C MUPOBO33PEHUYECKUMH, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MpoOIeMamMH.

Hoea npuxnaonoii nanpaenennocmu. Kypc dbusuku yriryoi€HHOTO ypOBHS
MPEANoaraeT 3HakOMCTBO C ITMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTMYECKHUX
IIPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipm aTOM paccmarpuBaroTrcst Ha
ypOBHE OOMIMX NPEICTaBICHUA W COBPEMEHHBbIE TEXHHYECKHE YCTpOICTBa, U
TE€XHOJIOTHH.

Hoea 3xonocuzayuu peanusyercss MOCPEACTBOM BBEIACHHUS JJIEMEHTOB
COJlepKaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM TNpobiieMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C Pa3BUTHEM TEXHUKUA M TEXHOJIOTHM, a Takke 00CYX IACHHS
npo6JieM pallOHAIBHOTO MPUPOOTIOIB30BAHUS U HKOJIOTHYECKOM 0€3011acHOCTH.

OcBoeHue coaepKaHusi MPOrpamMmbl MO (PU3UKE AOHKHO OBITH OCTPOEHO Ha
NPUHIIMIIAX CUCTEMHO-JEATEIbHOCTHOrO nmoaxoaa. s gu3nuku peanusaius 3TUX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCMOJIb30BAHUM CAMOCTOSTEILHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIomEero ¢akropa ydeOHoro mporecca. [l yrayOn€HHOTO
YPOBHS — 3TO CHCTEMAa CaMOCTOSITENBHOTO YYEHHMYECKOrO0 3SKCIEPHUMEHTA,
BKJIIOYAIOLIETO (PpOHTAIbHBIE YYEHHUECKHE OIBITHl TP HU3YYEHUH HOBOTO
MaTtepuaina, JabopaTopHble paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOKHBI



nBa crioco0a peanu3anuu GU3NIECcKoro npakTukyma. B mepBom ciyyae npakTukym
npoBoauTcs 6o B koHIE 10 m 11 kimaccoB, mubO TOCIEe MEPBOTO W BTOPOTO
MOJIyTOIUH B KaXKIOM M3 3TUX KjaccoB. BTopoii cmocod — 310 mHTErpanus padbot
IPAaKTUKyMa B CHCTEMY J1a0OpaTOPHBIX pabOT, KOTOpPhIE MPOBOAATCSA B IpoLiEcce
u3ydyeHus paszaena (temsl). IIpu 3ToM mox paboTamMu NpakTHMKyMa MOHHUMAETCs
CaMOCTOSITENIbHOE ~ MCCIIEJIOBAHHE, KOTOPOE TMPOBOJAUTCS MO PYKOBOJACTBY
cBEPHYTOTr0, 00001IEHHOTO BH/Ia O€3 MOIIaroBO HHCTPYKIIUH.

B nporpamme 1o (¢usnke cHUCTEMa YYEHHUYECKOIO OSKCIIEPUMEHTA,
71a00paTOpHBIX pabOT M IMpaKTUKyMa IpPECTaBICHA €IMHBIM NepedHeM. Bribop
TEMaTUKU U1 3TUX BUJOB YUYEHHUYECKUX MPAKTUYECKUX PadOT OCYIIECTBISETCS
YYaCTHHKaMHU 00pa30oBaTEIbHOrO MPOIEcca UCXOI1 U3 OCOOEHHOCTEN OYPOUYHOTO
IUIAHUPOBAHMUSI W OCHalleHusi KabuHeta (u3uku. [Ipm sTomM obecneunBaeTcs
OBJIQZICHUE OOYyYarolIMMHCS YMEHUSIMH NPOBOJAMUTH IMPSIMBIE U KOCBEHHBIE
U3MEPEHMs], HUCCIIEIOBAaHUS 3aBUCUMOCTEN (DPU3MUYECKUX BEJIUYUH 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 MOJIEIbIO, MO3BOJISIOINE TPUMEHSITh N3yUEHHbIE
3aKOHbl W 3aKOHOMEpPHOCTH KaK W3 OJIHOTO pazliena Kypca, TaK M HUHTETpUpYs
MPUMEHEHNE 3HaHUH U3 pa3HbIX pa3aenoB. i1 KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM
ABJIAIOTCS 3aJaHus Ha OOBSCHEHHE/NPENCKA3aHUE NPOTEKAHUS (PUINYECKHUX
SIBJICHUW M TIPOIIECCOB B OKPY KAIOIICH KU3HH, TPEOYIOIIMEe BhIOOpa (HU3NUSCKOM
MOJIEH JUJIsl CUTyallK MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpedboBanusimu @I'OC COO k MaTepuanbHO-TEXHUUECKOMY
oOecreyeHunto yueOHoro npouecca Kype Gu3uku yriyOosEHHOrO YpOBHS HAa YPOBHE
cpeaHero oOiero oO0pa30BaHUsS JOJMKEH HM3y4aThbCS B YCJIOBHUSAX MPEIMETHOTO
kabuHeTa. B kabuHere (M3UMKM JOIDKHO OBITH HEOOXOIHMMOE JIabopaTOpHOE
000pyIOBaHUE IS BHIMOJIHEHUS YKa3aHHBIX B IpOrpaMMe 1o pu3nKe y4eHU4eCKux
OTBITOB, TAOOPATOPHBIX PaOOT U padOT MPAKTUKYMa, a TAKKE JEMOHCTPALIMOHHOE
o0opy1oBaHME.

JemoHCcTpanoHHoe oOopyaoBaHue (opmMupyercs B COOTBETCTBUH C
OPUHLKAIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH M  OOECHEeYMBAaeT IOCTAHOBKY
NEPEYUCIICHHbIX B TMporpamMme Mo (U3MKEe KIIOYEBBIX JEMOHCTpalMid s
UCCIICIOBAaHMSI  W3yYaeMbIX SIBJICHUA W  TPOIECCOB, OMIUPHUECKHX U
(yH1aMEHTaJIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHUH.

JlaGopatopHoe o0OOpyAOBaHHE [JIsl YUYEHHYECKHUX MPAKTUYECKUX pPadoT
dbopMupyeTcss B BHIE€ TEMAaTUYECKUX KOMIUIEKTOB M 0O€CleYrBaeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydamomuxcs. TemaTMueckue KOMIUIEKTHI
71a00paTOpHOTO O0OPYAOBAHUS JIOJKHBI OBITh IOCTPOEHBI Ha KOMIUIEKCHOM



UCIIOJIb30BaHUU AHAJOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX JTa0OpaTOPHUH.

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

dbopMHpOBaHHE HWHTEpeca M CTpeMJieHUsT oOydYarouuxcs K HaydHOMY
U3YUYEHUIO TPUPOJBI, PA3BUTHE HUX HHTEIUICKTyalIbHBIX U  TBOPYECKHUX
CIIOCOOHOCTEI;

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

dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHMS KaK pe3yJibTaTa MU3yuyeHUs] OCHOB
CTPOEHMSI MAaTEPUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKHY;

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

(dopMUpOBaHUE NPEACTABICHUNH O POJAM (U3MKK [ Pa3BUTHUS JIPYTHX
€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTUH;

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

JlocTrxeHne 3TUX Lened o0ecreynBaeTCsl pelieHeM CIIeAyIONMX 3a1ad B
Iporiecce u3yueHus Kypca (GU3UKH Ha YPOBHE CpEIHET0 00IIero oopa3oBaHus:

NpUOOpPETEHNE CUCTEMBI 3HAaHUN 00 OOIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpUAX,  BKIIOYAas  MEXaHUKY,  MOJEKYJSIpHYlO  (U3HKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPOPU3UKH;

(dopMUpOBaHHE YMEHUIN MPUMEHITh TEOPETUUECKUE 3HAHUS JIs1 OOBICHEHUS
bu3znyecKux SIBICHUH B MPUPOAE U JUIsl NMPUHATUS NPAKTHUUECKUX PELICHUH B
MMOBCEHEBHOM JKU3HMU;

OCBOEHHE CIIOCOOOB PEIICHUSI PA3IMYHbIX 33]1a4 C ABHO 33JJaHHON (hHU3MUeCKOit
MOJIEJIbIO, 3a/lay, MOJpa3yMEBAIOIIMX CaMOCTOATEIbHOE cO3JaHue (HU3NMUECKON
MOJIENI, AJEKBaTHOW YCJIOBHMSM 3aJladyd, B TOM YHCIE 3aJa4 HHKEHEPHOIO
XapaKkTepa;

NOHMMaHue (U3MUYECKMX OCHOB M TMPUHLHUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTUYECKHUX MPOLIECCOB, UX BIMSIHUS HA OKPYXKAIOLIYIO CPEY;

OBJIAJICHUE METOJAaMHU CaMOCTOSITENIBHOTO IUIAHUPOBAaHUA W IPOBEICHHUS
¢u3nyeCKuX IKCIEPUMEHTOB, aHajdu3a M HMHTEpOpeTaluud HHpOpMaIuH,
OTpEENIeHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJIbTaTa;

CO37aHUE YCJOBUM [JIsl pa3BUTUS YMEHHI MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOU IEATENBHOCTH;

pa3BuTHE UHTEpeca K chepam mpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
¢ pU3UKOM.



B cootBerctBun ¢ TpeboBanmsmu PI'OC COO yriyOonéHHBIA YpPOBEHb
u3ydyeHus yuyeOHoro mpeamera «®Dusukay Ha YpOBHE CPEAHETO OOMIETo
oOpa3oBaHMsI BBIOMpaeTcs OOYUYaIOUIUMUCS, IUIAHUPYIOIIUMHU TPOJODKEHUE
o0pa30oBaHus MO CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha usyuenne pusuxu (yriayOnéHHBIM YpPOBEHB) Ha YPOBHE CPEIHETO OOIIEro
oOpazoBanus orBoautcs 340 gacoB: B 10 kiracce — 170 wacoB (5 4acoB B HENEII0),
B 11 kmacce — 170 gacoB (5 4acoB B HEACIIO).

[Ipennaraempiii B mporpamMme 1O (QU3MKE TMepedeHb JIabOpaTOPHBIX M
MPaKTUYECKUX pabOT SABISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JENaeT BHIOOP
IPOBEJCHUS J1a0OpAaTOPHBIX PAOOT MU ONBITOB C YYETOM HMHIMBUIYAJIBHBIX
O0COOEHHOCTEHN 00yJarouXCsl.



COAEPKAHUE OBYUYEHUA
11 KJIACC

Paznea 4. JaekTpoanHamMuka.

Tema 4. Macnummnoe noJe.

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

MarnutHoe 1oJie MPOBOAHUKA ¢ TOKOM (TIPSIMOIO MPOBOJHHUKA, KATYIIKU 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 BemecTBe. GeppoMarHeTHKy, rapa- U JuaMarHeTUKH.

TexHuyecknue yCTpOHCTBA M TEXHOJOTHUYECKUE IPOLIECCHl: MPUMEHEHHE

MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TEeCTep-MYJIbTUMETD,
AIEKTPOABUTATEND SIKOOU, YCKOPUTEH 3JIEMEHTAPHBIX YACTHII.
Jemoncmpayuu.

KaptHa  nuHUA  WHAYKIUM  MAarHUTHOTO  MOJS  IOJIOCOBOTO |
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MarHUTOB.

KaptrHa nMHUI MarHMTHOM MHIYKIHUH MOJIA IJIMHHOTO MPSIMOT0 TPOBOJIHUKA
Y 3AMKHYTOT'O KOJIBLIEBOTO IMPOBOJHUKA, KATYIIKHA C TOKOM.

B3anmonenicTBrue 1ByX NPOBOJIHUKOB C TOKOM.

Cunia Amnepa.

JevictBrue cumbl JIopeH1a Ha HOHBI JJIEKTPOJIUTA.

HabGnronenue nBm>XeHus My4yka 3JEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMTT JNEUCTBUSA BIIEKTPOU3MEPHUTEIBHOTO npubdopa
MAarHATO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyM.

HccenenoBanre MarHUTHOTO MOJISA TOCTOSTHHBIX MAarHUTOB.

HccnenoBanuie CBOMCTB (peppOMarHeTHKOB.

HccnenoBanne neCTBUSI MOCTOSSHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMmriepa.

N3yuyeHue 3aBUCUMOCTH CHJIbI AMIIEpA OT CHJIBI TOKA.

OnpeneneHne MarHUTHOW MHyKIIMA Ha OCHOBE U3MEPEHUS CUIIbI AMITepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IlOTOK BeKkTOpa MarHUTHOMU
uHaykuun. OJIC uHaykuuu. 3akoH 3JIEKTpOMarHuTHoM wuHaykuuu Oapanes.
Buxpesoe anektpuueckoe noise. Toku Dyko.



O/1C umHOyKuMM B TPOBOJHUKE, ABMKYIIEMCS B OJHOPOJAHOM MAarHUTHOM
ToJIE.

[IpaBuiio Jlenna.

NunykTtuBHOCTE. KaTynika HMHIYKTMBHOCTM B ILENHM IOCTOSHHOTO TOKAa.
SAsnenue camonHaykuyuu. 9J1C caMOMHIYKIIMH.

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€
3eMIIH.

Jemoncmpayuu.

HabGnronenue siBjaeHus 3JIEKTPOMAarHUTHOW UHYKLHUU.

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

[IpaBuiio Jlenna.

[TameHre MarHuTa B allOMUHUEBOM (MEIHOM) TpyOe.

SIBneHue caMOMHIYKIIHH.

HccnenoBanne 3aBucumMoctd DJ{C caMOMHIYKIHMU OT CKOPOCTH MU3MEHEHHS
CHJIBI TOKA B LIEMN.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHTYKIUU.

Onpenenenne MHAYKIMU BUXPEBOIO MAarHUTHOTO TTOJISL.

HccnenoBanue sIBICHUS CAMOMHIYKIIMH.

CO6opka MoJIeIH 3JIEKTPOMAarHUTHOTO T'eHEPATOpa.

Paszgea S. KoJsieOanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koiedanus.

KonebatenbHas cuctema. CBoOOIHBIE KOJIEOAHNUS.

["apmonnueckue konebanusi. Kunematnueckoe M AMHAMUYECKOE OIMUCAHHE.
DHepreTUYecKoe ONnucaHue (3aKOH COXPAHEHHS MEXaHW4ecKO sHepruu). BriBoj
JUHAMUAYECKOT0 OMUCAHUs TapPMOHUYECKUX KOJIeOAaHUM U3 UX DHEPreTUYECKOro 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
MaTEMaTUYECKOro MasTHUKa. Ilepros cBOOOJHBIX KOJEOAHUH NPYKMHHOIO
MasTHHUKA.

[TonsiTue o 3aryxaromux kKoneOaHusx. Beinyxnennsie konedanus. Pezonanc.
Pe3sonancHass kpuBasd. BimsHue 3aryxaHWss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJICOaHUSI.



TexHuyeckne ycTpoucTBa U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaIbHBIC MHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3anuch K0Jie0aTeIbHOTO IBUKEHUS.

HaOmroienre He3aBUCMMOCTH TIeproia MallbIX KOoJeOaHUuW Ipy3a Ha HUTH OT
aAMILTATYIBI.

HccnenoBanne 3aTyXaromux KoiaeOaHui 1 3aBUCUMOCTH Teproaa CBOOOTHBIX
KOJIeOaHUM OT COMPOTUBJICHUSI.

UccnenoBanne KojeOaHWi TIpy3a Ha MAacCCHBHOM TIPY)KHUHE C IIEJIBIO
dbopmupoBaHus NpeACTaBICHUIN 00 UAcAIbHON MOENU MPY>KUHHOTO MasgTHHUKA.

3aKOH COXpaHEHUs SHEPIUU NP KOJIEOAHUAX Tpy3a Ha MPYKUHE.

HccnenoBanrie BEIHYKICHHBIX KOJIEOAHUIM.

HabGmronenue pezonanca.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npaKMUKYM.

N3mepenne mnepuona CBOOOIHBIX KOJICOAHWM HUTSHOTO W TPY>KUHHOTO
MasiTHUKOB.

N3ydeHne 3aKOHOB JIBUKEHUS TeJIa B XOJI€ KOJeOaHU Ha yIIpyroM MojBece.

N3ydeHnne NBUKEHUSI HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUN B MPYKMHHOM MasTHHUKE.

HccnenoBanrie yObIBaHMS aMILTUTYAbI 3aTyXalOIIUX KOJICOAHUA.

HccnenoBanrie BEIHYXICHHBIX KOJIEOAHUIM.

Tema 2. InexkmpomazHumnsle Koebanus.

Konebarenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
ujeabHOM KosieOaTenbHOM KOHType. ®Dopmyna Tomcona. CBsA3b aMILTUTYIbI
3apsiia KOHASHCATOPA C aMIUIUTYI0M CUJIBI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpaHEHUS SHEPIUU B HJICaIbHOM KoJie0aTeIbHOM KOHTYpE.

3aTyxaronme AJIIEKTPOMArHUTHBIE KOJICOaHMsI. BrinyxeHHbIE
AJIEKTPOMATrHUTHBIC KOJICOAHUS.

[lepemenHbII TOK. MOIIHOCTh TEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JNEUCTBYIOIEE 3HAUYCHUE CHJIbl TOKA W HANPSOKCHUS TPU  pa3audHoil ¢opme
3aBUCUMOCTH MEPEMEHHOTO TOKA OT BPEMEHH.

CuHycouJlalnbHbIi TIEPEMEHHBIA TOK. Pe3uCTOp, KOHJIEHCATOp M KaTyIlKa
WHJIYKTUBHOCTH B LIEMH CUHYCOWJAIBHOTO MEPEMEHHOIO0 TOKAa. PE30HAHC TOKOB.
Pe3oHaHc HanpsiKeHui.

Nneanvubiii  Tpanchopmarop. IlpowsBojctBo, mepegada u moTpebieHHE
ANEKTPUYECKOU SJHEPTUH.

DKOJIOTUYECKHE PHUCKU TMPU MPOU3BOACTBE 3JieKTpodHepruu. KynbTypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.



TexHuyeckre yCTpPOMCTBA U TEXHOJOTHMUECKHE MPOLECCHI: DIIEKTPUUYECKUI
3BOHOK, T€HEPATOP NEPEMEHHOIO TOKA, TUHUU JIEKTpOIepeaay.

Jemoncmpayuu.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOOHBIX KOJIEOAHUHN OT UHIyKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuuinorpaMMbl SJIEKTPOMArHUTHBIX KOJIEOaHUH.

['eneparop He3aTyXalOIUX JIEKTPOMArHUTHBIX KOJIEOaHU.

Mopenb 3JIeKTpOMarHuTHOTO TEHEPATOPA.

BoiHyX/IeHHbIE CHHYCOUJATbHBIE KOJICOaHUSI.

Pe3ucrop, kaTyiika MHIYKTUBHOCTU M KOHJCHCATOpP B MU MEPEMEHHOIO
TOKaA.

Pe3oHaHCc mpu MOCIENOBATEIBHOM COEAMHEHUHU PpPE3UCTOpa, KATYIIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Y eTpoiicTBO U IpUHLIUI IEUCTBUS TpaHCcPopmaTopa.

Mopnenb TMHUY 3JIEKTpONEpeIayu.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

N3yuenue tpancpopmaropa.

HccnenoBanre MEpEeMEHHOTO TOKAa 4epe3 MOCIEA0BATEIbHO COEIUHEHHbBIC
KOHJIEHCATOp, KaTylIKy W PE3UCTOP.

HabGnrogenue 31eKTpoOMarHiTHOIO PE30HaHCa.

HccnenoBanre paboThl HCTOYHUKOB CBETA B IIETH MIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 3,1eKmpOMAHUNIHbBLE G0JIHDI.

MexaHnueckue BOJIHBI, YCIOBUA HUX pacnpocTpaHeHusi. llomepeuHbie u
MpOJOJbHbIE BOJHBL. llepuon, CKOpOCTh pacmpoCTpaHEHUs W JJIMHA BOJIHBI.
CBoiicTBa MEXaHMUYECKUX BOJIH: OTpa)Ke€HUe, NpesioMJIeHHe, WHTep(epeHIus u
nudpakims.

3Byk. CkopocTh 3ByKa. ' poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

[IIymoBoe 3arps3HEHUE OKPY KaIOIEl Cpeibl.

DJIEKTPOMArHUTHBIC BOJHBI. Y CJIOBUS U3IIyYEHUS DJICKTPOMArHUTHBIX BOJIH.
B3aumnast oprieHTaIMs BEKTOPOB B DJIEKTPOMAarHUTHON BOJIHE.

CBoiicTBa  DJIGKTPOMAarHUTHBIX  BOJH:  OTPa)XX€HHE,  IPEJIOMIICHHE,
noJisipu3anys, HHTepdepeHus u qudpaKius.

[IIxana >eKTPOMArHUTHBIX BOJIH. [IprMeHEeHuEe 3JIeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLMTBI paaUOCBSI3U U TeNeBUAeHUS. Pannonokanusi.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKArOLIEl Cpe.ibl.



TexHHuYecKue YCTpONCTBa M MNPAKTUUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIC
UHCTPYMEHTBHI, pajiap, paJuonpuéMHIK, TeIEeBU30p, aHTeHHA, Tenaedon, CBY-neun,
yJIbTPa3BYyKOBasl JUArHOCTHUKA B TEXHUKE U MEIULIMHE.

Hemoncmpauuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEUYHBIX U MPOJOIbHBIX BOJIH.

KoneoGmromeecs Teno Kak HCTOUYHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOaHU.

HabmroieHue oTpakeHus U NpeoMIICHUSI MEXaHUYECKHUX BOJIH.

Habmronenue nareppepeHnnu u 1udpakiuy MEXaHUYECKUX BOJIH.

AKYCTUYECKHI 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.

Oo6Hapy:xeHue nHPpaKpacHOTO U yJIbTPAPUOTIETOBOTO U3ITYUCHUM.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3yuyenue pacnpoCTpaHEeHHsI 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMOIMHENHOE pacHpOCTpaHEHHE CBETA B OJHOPOIHOM cpene. Jlyu cera.
To4euyHbIll HICTOYHUK CBETA.

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

[IpenomieHue cBeTa. 3aKOHBI MPEIOMIICHUS CBETa. AOCOIIOTHBIN MMOKa3aTelNb
nperaomiieHus. OTHOCUTENBHBIN MTOKA3aTelb npesioMieHus. [10cToSHCTBO 4aCTOTHI
CBETa M COOTHOIIEHUE JUIMH BOJIH ITPH MTEPEXOJE MOHOXPOMATHUYECKOTO CBETA YEPE3
I'PaHHUIly pa3zelia JByX ONTUYECKUX CPEN.

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

ITomHOe BHyTpeHHee oTpaxeHue. [IpenenpHblii yroy MmojJHOro BHYTPEHHETO
OTpaXKEHUS.

Cobupatomuiue 1 paccenBarolue JMH3bL. ToHkas nuH3a. DokycHoe paccTosiHue
Y ONTHUYECKAs] CUJIa TOHKOM JIMH3bI. 3aBUCUMOCTh (DOKYCHOTO PACCTOSIHUSI TOHKOMN
cpepuyeckoil JMH3BI OT €€ TEOMETPUM U OTHOCUTEJIBHOTO IOKa3aTejs
PEJIIOMIIEHUS.

@opmyJiia TOHKOW JUH3BL. Y BEIMYEHUE, TABAEMOE JIMH30M.



Xop nyda, NpOLIEAIIEro JIMH3Y IOJ MPOHU3BOJIBHBIM YIJIOM K €€ TJaBHOU
ontudyeckoir ocu. IlocTpoeHune wu300pakeHWd TOYKM M OTpe3Ka MPSAMON B
cOoOMpAaroIMX U PACCEUBAIOIIMX JIMH3aX U UX CUCTEMAX.

OnTuueckue npudopsl. Paspemaromast cnocodHocTh. a3 kak onTuueckas
CUCTEMA.

[Ipenensl NpUMEHUMOCTH TEOMETPUIYECKON ONITUKH.

BonnoBas ontuka. WHTepdepenius cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBusa HaOMIOAEHUST MaKCUMyMOB M MHUHUMYMOB B MHTEPEPEHLUOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HCTOYHHUKOB. IIpuMepsl KIIaCCHYECKHX
UHTEP(PEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakuuoHHas pemeéTka. YcCaoBUE HAOMIOACHUS
[JIABHBIX ~MAKCUMyMOB TIpH  MaJE€HUM MOHOXPOMAaTHYECKOrO0 CBETa Ha
TUQPPAKIUOHHYIO PEHIETKY.

[Tonspur3anus ceera.

TexHu4yeckrue yCTpOMCTBA M TEXHOJOTMYECKHE ITPOLIECCHI: OYKH, JYIIa,
nepuckon, Qoroanmnapar, MUKPOCKOI, MPOEKIMOHHBIN anmnapar, NpOCBETICHUE
OINTHKH, BOJIOKOHHAsI ONTHKA, TU(PPAKINOHHAS PEIIETKA.

Hemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanne npeioMIIEHHs CBETA.

Hab6nrogenue noaHoro BHyTPEHHETo OTpakeHus. Mozenb CBETOBOA.

HccnenoBanre Xo0Ja CBETOBBIX IIYYKOB 4Ye€pe3  IUIOCKOINAPAJUIEIbHYIO
IUTACTUHY U IPU3MY.

HccnenoBanre CBOMCTB H300paKEHUH B JIMH3AX.

Mopenu MuKkpockona, TeJIeCKona.

HaOmronenune natepdepeHinm ceera.

Habmtoienue 1BeTOB TOHKUX TJIEHOK.

Hab6mronenune nudpakxium crera.

N3yuenue nudppakiinoOHHON perETKY.

HaGmronenne nudpakiimiOHHOTO CIIEKTpA.

HaGmronenue nucnepcuu cBera.

Habmronenue nosisipuzanuu cBeTa.

[IpumeHeHne noJIIpOUI0B ISl U3YUYEHHS] MEXAaHUYECKUX HaIIPSIKEHUH.

Yuenuueckuit saxkcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

M3mepenne rnokasaTesns NpeJoOMIICHUs CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (DOKYCHOTO pAcCTOSTHUSI OT BemiecTBa (Ha
IpUMEPE KUJKHUX JIHH3).

H3mepenne poKyCHOTo pacCTOSHUS PACCEUBAIOIINX JIMH3.

[Tosrydyenne n300pakeHus: B CUCTEME U3 INIOCKOTO 3€pKajla U JIMH3bI.



[Tomyuenue n300paxeHusi B CHCTEME U3 JIBYX JIUH3.

KoHcTpynpoBaHue TENECKOMUYECKUX CUCTEM.

Habmonenue nudpakuuu, nHTepdEpEeHIINN U TOISIPU3AINHA CBETA.

N3ydenne noyisipu3alny CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

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
PEIIETKMY.

Pa3zges 6. OcHOBBI cIeiHAJIBbHOM TEOPUU OTHOCHUTEIbHOCTH.

[ paHuIBI IPUMEHNMOCTH KJIACCHYECKON MeXaHUKHU. [locTymaTe! criennanbHOM
TEOPHUH OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBai.  [IpeoOpazoBanusi  Jlopenna.
YcnoBue npruMHHOCTH. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTU. 3aMeEJJIEHUE
BPEMEHU U COKPAILICHUE JIIMHBI.

OHEPrUsi U UMITYJIbC PEIATUBACTCKON YaCTHULBI.

CBs13b Macchl € HHEPruel U UMILYJbCOM PEISTUBUCTCKOW YaCTHUIIbI. DHEPTHS
IIOKOSI.

TexHuuecKkue yCTpOWCTBA M TEXHOJOTMYECKHE MPOLIECChl: CIYTHUKOBBIE
NPUEMHUKH, YCKOPUTEIHN 3aPSKEHHBIX YaCTHUL.

YyeHndyeckuii SKCIIEPUMEHT, JIa00paTOpPHBIC PaOOTHI, MPAKTUKYM.

OmnpeneneHne UMIyJIbca M SHEPrUU  PENATUBUCTCKUX — 4acTHll (1O
dboTorpadusiM TPEKOB 3apPsHKEHHBIX YACTHUI] B MATHUTHOM I10JI€).

Paznen 7. KBantoBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBecHOE TEIUIOBOE H3NTydyeHHUE (M3JIydeHHEe aOCONIOTHO YEPHOTO Teia).
3akoH cmemnienus: Buna. 'unore3a [lnanka o kBaHTax.

@DOTOHBI. DHEPrUsi U UMITYJIbC (POTOHA.

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

JlaBnenue cBeta (B 4YaCTHOCTH, JaBJIEHHE CBeTa Ha aOCOJIOTHO
MOTJIOMIAIONIYI0 ¥ a0COJIFOTHO OTpaXKarollyr MoBepxHocTh). Ombiter I1. H.
JleOenena.

BomnHoBsie cBolicTBa yactull. Bomusl ne bpoins. JnuHa BosiHb! ne bpouis u
pazMepbl o0JacTH JIOKAIWM3alMKd JBUXKYyLIeics yactuipl. KopmyckymispHo-
BOJIHOBOM yanu3m. Judpakius 37eKTpOHOB Ha KpUCTAIIax.

Crnenuguka nsmepenuit B Mukpomupe. COOTHOILIEHUSI HEONpeaenEéHHOCTEeN
['eitzendepra.



TexHn4eckrue YCTPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTodnemMeHT, (HOTOMATUYMK, TYHHEIBHBIM MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOUO/.

Hemoncmpauuu.

®doTo3(PdeKT Ha YCTAaHOBKE ¢ [IMHKOBOM IJIACTUHOM.

HccnenoBanue 3aKk0OHOB BHEHTHETO (POTOIPPEKTA.

HUccnenoBanne  3aBUCHMOCTHM  CONPOTUBJICHUS  MOJYNPOBOJHUKOB  OT
OCBEIIIEHHOCTH.

CeTonuon.

Conneunas Oarapest.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnenoBanne Gporopesucropa.

N3mepenne nocrosiHHoM [Inanka Ha ocHOBE uccienoBanus Gporodddekra.

HccnenoBanrie 3aBUCUMOCTH CUJIbI TOKA YEPE3 CBETOIUO OT HAMPSIHKEHUSL.

Tema 2. @u3zuka amoma.

OnbITHl MO KCCIENOBAaHMUIO CTPOCHUsS aroma. lInmaHerapHas monenb aTtoma
Pezepdopaa.

[Toctynater bopa. M3nyuenue u nornomieHrue GOTOHOB MPU MEPEXOE aTOMA C
OJIHOTO YPOBHS SHEPTUHU Ha JIPYTOM.

Buapl ciektpoB. CIEKTp ypOBHEN SJHEPTUH ATOMA BOJOPOAA.

CnoHTaHHOE U BBIHYXJCHHOE U3JlyueHHe cBeTa. Jlazep.

TexHudeckrue yCTpOMCTBA M TEXHOJOTMYECKUE MPOLECCHI: CIIEKTPaJIbHbIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITbIOTED.

Hemoncmpauuu.

Mopens onbita Pezepdopaa.

HaOmronenue mMHENYaThIX CIIEKTPOB.

YCTpOUCTBO U IEVCTBUE CYETUYNKA HOHU3UPYIOIIUX YACTHII.

OmnpeneneHue JUIMHBI BOJIHBI JJa3€pPHOTO U3TYUYCHHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HaOmronenue muHe4aToro crekTpa.

HccnenoBanne CrieKTpa pa3peKEHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHON Punbepra.

Tema 3. Dusuka amomHO20 A0PaA U I1EMEHMAPHBIX YACMUY,

Hyxknonnast monens snapa [elizenOepra—MBanenko. 3apsa sapa. MaccoBoe
qucio sapa. M30Tomnsl.

PagnoaktuBHOCTh. Asbda-pacnaa. DNEKTPOHHBIH M TO3UTPOHHBIN OeTa-
pacnaj. ['amma-u3nydeHue.



3aKOH paJUOAKTUBHOIO pacnajna. PaguoakTUBHBIE H30TOIBI B MPHUPOJIE.
CBoiicTBa MOHU3HUPYIOLIEr0 W3JIy4YeHHs. BiusHue paguoakTHBHOCTA Ha >KUBBIE
opranu3mbl. EctecTBenHbIi poH u3mydenus. Jozumerpusi.

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

SAnepubie peakuuu. [enenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPABJISIEMOTO TEPMOSIEPHOTO CHHTE3a. ODKOJIOTMUECKHE AaCHeKThl pPa3BUTHUSA
AJIEPHON DHEPIETUKH.

Metozasl perucTpaluy U UCCIIEI0BaHUS SJIEMEHTAPHBIX YACTHII.

@DyHIaMEHTaJIbHbIE B3aUMOJCHUCTBUS. bapHOHBI, ME30HBI W JENTOHBI.
[IpencraBnenne o CranmapTHONW Mozenn. KBapK-TJIFOOHHAs MOJENb aIPOHOB.

®usuka 3a npeaenamu CrtaHgaptHol Mojenu. TéMHas marepust U TEMHas
DHEPIUsl.

EnnHcTBO pM3znyeckoil KApTUHBI MUpA.

TexHuyeckue yCTpoucTBa U TEXHOJIOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
BuiibcoHa, a/1epHblil peakTop, TEPMOSAEPHBIN peaKTop, aTOMHasi 00MOa, MarHUTHO-
pe30HaHCHas ToMorpagusi.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

HccnenoBanne TpekoB 4acTHIl (TI0 TOTOBBIM (GoTOrpadusim).

HccnenoBanue paanoakTUBHOTO (JOHA C UCMOIb30BAHUEM JI03UMETPA.

N3yuyenue noriouieHus 6eTa-4acTull aTlOMUHUEM.

Pa3zgea 8. DieMeHTHI ACTPOHOMUM U aCTPOGU3UKH.

Oraribl pa3BUTHs aCTPOHOMUHM. [IpHKiIagHOE 1 MUPOBO33PEHUYECKOE 3HAUCHHE
acTpoHOMUHU. [IpUMEHMMOCTh 3aKOHOB (U3UKH i1 OOBSICHEHHS] MPUPOJIBI
KOCMUYECKHX 00BEKTOB.

Metonbl acTpoHOMUYECKHX HCcaenoBaHUNA. (COBpPEMEHHBIE ONTUYECKUE
TEJIECKOIbI, PaANOTEIECKOIbI, BHEATMOC(EpHAst ACTPOHOMHMSI.

Bun 3Bé3mHoro neba. Co3Be3aus, spKue 3BE3JBI, IUIAHETHI, MX BHUIUMOC
JIBU)KCHUE.

ConHeuHas cucrtema.

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

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTHUKHU. J[MarpamMmmMa «CIeKTpaabHbIN KJIacc —
CBETUMOCTBY». 3BE3bl IJIaBHOM NOCIEI0BATENBHOCTH. 3aBUCHMOCTh «Macca —
CBETHUMOCTBY» IS 3BE3J TJIABHOW IIOCIIENOBATENBHOCTH. BHyTpeHHee cTpoeHue
3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Boounu CoJHIa U
3BE3/1. DTanbl )KU3HU 3BE3]I.

Mneunsiii Iyt — Hama [Namaktuka. ITonoxenue n aBukenue ConHia B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky m xBazapsl. UEpHBIE ABIPHI B SApax
rajgakTHK.



Bcenennas. Pacimupenne Beenennoit. 3akon Xa00a. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukroBoe n3inydeHue.

Macmrabnas ctpykrypa Beenennoid. MeraranakTuka.

Hepewénnbie npo6sieMbl aCTPOHOMUM.

Yuenuueckue navnwoenus.

Habmronenust 38€31H0T0 HEOa HEBOOPYXKEHHBIM TJIA30M C HCIOJIb30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHUMN JJIs1 ONPEIEICHUS MOJIOKEHUS HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3aus (CeBEepHOro moJlymapus U SpKue
3BE3ILI.

HabGmonenuss B Teneckon JlyHbl, MJIaHeT, TyMaHHOCTEH U 3BE3AHBIX
CKOILJICHHM.

Pu3nvecKuil MPaAKTUKYM.

Crioco0b! n3MepeHust GU3NYECKUX BETUUMH C UCIIOJIb30BaHUEM aHAJIOTOBBIX U
IU(GPOBBIX HW3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATUMKOBBIX CHCTEM.
AOCOJIIOTHBIE U OTHOCUTEBHBIE MOTPEUTHOCTH U3MEPEHHUI (PU3NYECKUX BEIUYHUH.
OneHKa rpaHull MOTrPENTHOCTEM.

[IpoBeneHHE  KOCBEHHBIX W3MEPEHUW, MCCIENOBAaHUWA  3aBUCHMOCTEU
bu3MYecKuX BETUYHMH, TNPOBEpPKA MPEMJIOKEHHBIX THUMoTe3 (BbIOOp H3 pador,
ONMCAHHBIX B  TEMAaTUYECKHUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYMY).

Oo6o0maoiee MOBTOPEHUE.

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

Ponp ¢usuku uW acTpOHOMUHM B DKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COLIMAJIbHON M ATHUECKOM cpepax AesITeIbHOCTH YETIOBEKa, POJIb U MECTO (PU3UKH U
aACTPOHOMHM B COBPEMEHHOM HAyYHOW KAPTUHE MUPA, 3HAYECHHE ONMUCATEIBHOU,
CUCTEMATU3UPYIOLIEH,  OOBSICHUTENBHOM W  MPOTHOCTUYECKOM  (PyHKUUMN
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 ocyniecTBiasieTcs
C y4E€TOM COJEPKATEIbHBIX MEXKIIPEIMETHBIX CBSI3€M C KypcaMU MATEMAaTHKH,
OMONOTHH, XUMHH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemmnole nonamus, C6A3AHHbIE C USYUEHUEM MEMO0068 HAYUHO20
no3HanuA: SIBICHUE, Hay4yHBIH (hakT, TUIOTE3a, (pU3NYECKas BEIMYMHA, 3aKOH,



Teopusi, HAOIIOACHHE, ODKCIEPUMEHT, MOJCIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHH, N3MEPUTENIbHBIE MTPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: pelUIeHUE CUCTEMbl YpPAaBHEHHW. TpPUTOHOMETPUYECKHE
(YHKIUM: CUHYC, KOCUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXJECTBO. BEKTOpBI M HMX IPOEKIUU HAa OCH KOOPIMHAT, CIOKEHUE BEKTOPOB.
[TpousBogubie 3nemMeHTapHBIX (yHKuudA. [Ipu3Haku mOHO0US TPEYTOJHLHUKOB,
OTpe/ieNICHUE MIOMAAN IJIOCKUX QUTyp 1 00bEMA Tell.

Buonozua: >nextpuueckue sBICHHUS B KUBOM NIpHUpojie, KoseOaTelbHbIE
JIBIWKEHUS B JKMBOM IPUPOJE, DKOJOTHYECKHE PHUCKUM IIPH INPOU3BOJCTBE
JIEKTPOSHEPTHUH,  DJIEKTPOMAarHUTHOE  3arpsA3HEHHE  OKPY)KAIOIIEW  Cpensl,
yIbTPa3BYyKOBasl JMArHOCTMKAa B MEJIULIMHE, ONTUYECKHE SBIEHUS B >KUBOU
IIPUPOJIE.

Xumua: CTpoOEHUE aTOMOB U 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: TPUMEHEHUE TIOCTOSHHBIX MAarHUTOB, JJIEKTPOMArHUTOB,
3JIEKTpoJIBUTaTeNb SIKOOM, reHepaTtop MEepeMEHHOTO TOKA, MHIYKIUOHHAs Ieyb,
JIMHUM 3JIEKTPONEpeay, 3JIEKTPOJBUraTelb, paaap, paluonpuEMHHIK, TEJIEBU30D,
aHTeHHa, TtenedoH, CBY-meub, yabTpPa3ByKOBas JUArHOCTUKA B TEXHHKE,
MPOEKIIMOHHBIN anmnapaT, BOJOKOHHAs ONTHKA, COJIHEUHas OaTapesi, CIIyTHUKOBbIE
NPUEMHUKH, IIEpHAsi SHEPreTUKA U DKOJIOTMYECKUE aCIIEKTHI €€ pa3BUTHS.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIIMYHOCTHBIE
PE3VYJIbTATEI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yabTaTbhl OCBOCHUS YyuyeOHoro mnpeamera «Duzukay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTalM{, TMO3UTHBHBIX BHYTPEHHUX  YOEXKIEHUH, COOTBETCTBYIOIIMX
TPaJULIMOHHBIM IEHHOCTSM POCCHUHCKOTO OOUIECTBa, pPACIIMPEHHUE >KU3HEHHOI'O
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATENBHOU JESITENBHOCTH, B TOM YHCIIE B YACTH:

IrPa’KIAHCKOI0 BOCIIMTAHMSA:

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

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;

e TOTOBHOCTH BECTH COBMECTHYIO ACSATEIBHOCTh B MHTEPECAX IPakAaHCKOTO
oOIecTBa, Yy4yacTBOBaTh B CaMOYIpaBlIE€HWH B  00pa30BaTEIbLHOM
OpraHu3aluu;

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

e TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPHOTHYECKOr0 BOCIIMTAHUSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

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

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e c(hOpPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITHUECKOTO MOBEICHNUS;

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

e 0OCO3HAHHUE JUYHOIO BKJIA/Ia B IOCTPOECHUE YCTOMYMBOIO Oy IylIETO.

ICTETHYECKOI0 BOCIIUTAHMSA

e DOCTETMYECKOE OTHOIIEHHWE K MHPY, BKIKOYAs OCTETUKY HAyYHOTO

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



MHTEpEC K pa3nuyHbIM chepam nmpopecCHOHATBHON AEITETbHOCTH, B TOM
YHCIIe CBSI3aHHBIM C (PU3UKOM U TEXHUKOM, yMEHUE COBEPIIATh OCO3ZHAHHBIN
BBIOOp Oyaylel Npoeccuu U peam30BbIBATh COOCTBEHHBIE KU3HEHHBIE
IUIaHBL;

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

IKOJOINYECKOI'0 BOCIIMTAHUSA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpbI, OCO3HAaHUE TJI00AIBHOIO
XapaKkTepa SKOJOTUYECKUX MPoOIIeM;

IJIAHUPOBAHUE M OCYIIECTBICHUE JIEWCTBUU B OKpY KAlOIIEW cpene Ha
OCHOBE 3HAHUS 1eJIel YCTONYMBOIO Pa3BUTHSI UEJIOBEUECTBA;

pacuIMpeHre OmbITa AESATEILHOCTH IKOJOTUYECKON HampaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3HUKeE.

HEHHOCTH HAYYHOI'O MO3HAHUA:

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

OCO3HAHWE IEHHOCTH HAYYHOW JEATEIbHOCTH, TOTOBHOCTH B IIPOIECCE
U3y4eHUs1 (PU3MKH OCYIIECTBISATH TMPOEKTHYIO M HUCCIEI0BATEIHCKYIO
JESATENbHOCTh UHANBUYAJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA
Bba3oBbie Jjornueckue 1eiicTBUA:

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

ONpEeAEATh eI AEATEIBHOCTH, 3aJ1aBaTh MapaMeTpbl U KPUTEPUH HUX
JIOCTUXKCHUS,

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaCCMATPUBAEMBIX
bU3HYECKUX SIBICHUSIX;

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

BHOCUTHh KOPPEKTHUBBI B JI€STEJIBHOCTh, OILIEHUBATh COOTBETCTBUE
pPEe3yJIbTATOB LIESM, OLIEHUBATh PUCKU ITOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBATh M BBIMOJHATH PabOTy B YCJIOBHUSX peajbHOTO,
BUPTYAJIBHOTO 1 KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS,

pa3BUBATh KPEATHBHOE MBIIICHUE MTPU PELICHUH KU3HEHHBIX MPOOIIEM.

Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.

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



BJIaJIeTh  HaBBIKAMU  Y4€OHO-MCCIENOBATENbCKOW M MPOEKTHOU
JESTEIbHOCTH B 00JIacTH (PU3UKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIFHOMY TIOMCKY METOJOB pEIIeHUs 3a1ad  (HU3HUECcKOro
COJIEpKaHUsl, MPUMEHEHHIO Pa3IMIHBIX METOI0B TTO3HAHWS,

BJIQJICTh BUAAMH JACSITEILHOCTH TIO TIOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETALNU, TPEOOPa30BAHNIO U MPUMEHEHHUIO B PA3TUYHBIX YUEOHBIX
CUTyalusiX, B TOM YHUCJI€ MPH CO3/JaHUU Y4YEOHBIX MPOEKTOB B 00JaCTU
bu3uKy;

BBISIBJISITH TIPUYUHHO-CIICICTBEHHBIC CBS3W U aKTyaJH3WpOBaTh 3ajady,
BBIIBUTaTh TUIOTE3y €€ pelIeHus, HaxOAuTb AapryMEHThl JIs
JI0Ka3aTeNbCTBA CBOMX YTBEP)KICHHM, 3a/1aBaTh MapameTpbl U KPUTEPUU
peIlIeHNUS;

aHaAJIM3UpPOBAaTh IOJYYEHHbIE B XOJ€ pEIICHUS 3aJaddl pe3yJbTaThl,
KPUTHYECKH OLIEHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATh U3MEHEHHUE B
HOBBIX YCJIOBHUSX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
JESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;
yMETh TIEPEHOCUTh 3HaHMS 1O (U3NKE B TMPAKTHYECKYIO O00JIacTh
KHU3HEICSITSIbHOCTH;

yMETh MHTETPUPOBATh 3HAHUSA W3 Pa3HbIX MPEIMETHBIX 00IacTei;
BBIIBUTaTh HOBBIE UJIEH, MPEJIaraTh OPUTHHAIbHBIE TOAXO0/AbI U PEIICHNUS;
CTaBUTh NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHbBIC PELICHHUS.

Pa6ora c nundopmanueii:

BJIAJ€Th HaBbIKAMU MOTy4YeHUsI THOPMALIMK (PU3NUECKOTO COAEPKAHUS U3
MCTOYHUKOB Pa3HbIX THIIOB, CAMOCTOSITEJIbHO OCYLIECTBIIATh ITOMCK,
aHalli3, CHCTEMAaTH3allMi0 M UHTEPIPEeTalni0 UHPOPMAIUU Pa3IMUHBIX
BUJIOB U (DOpM IIpe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJI30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJOTMA B  PENIEHWH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U
OpPraHM3allMOHHBIX 3a/lady C COOJII0JICHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PecypcocOepeKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOIO COJIEPKAHUS B Pa3IMUHBIX (popMaTax ¢
y4€TOM Ha3Ha4yeHHs WHGOpPMAlMU M LEJNEBOW ayJUTOPHH, BBIOMpAs
ONTUMAaJIbHYIO0 (POPMY IPEICTABICHUS U BU3YyaTH3AIIH.

KoMMmyHMKaTHBHBIE YHMBEpPCAJIbHbIE Y4eOHbIe 1elCTBHA:



OCYIIECTBIISITh OOIIEHHE Ha Yypokax (U3UKK U BO BHEYPOUYHOMH
JeSITEIIbHOCTH;

pacmo3HaBaTh NPEANOCHUIKM KOH(MIMKTHBIX CHUTyallMid M CMAr4aTh
KOH(JIMKTHI;

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

MOHMMATh M UCIOJIb30BaTh MPEUMYIIECTBa KOMAHIHOW U MHIUBUIYaTIbHOU
paboTHI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX JAECUCTBUUA C yuy€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEH KaXK/10TO YJieHa KOJUIEKTHBA,

OPUHUMATh 111 COBMECTHOM JI€ATEIBHOCTH, OPraHU30BHIBAaTh U
KOOPAMHHUPOBATh JEHCTBUS MO €€ JOCTHIKCHHMIO: COCTABJIATH IUIaH
JEHCTBUM, pacpeaensaTh pojid ¢ y4éTOM MHEHUH YYaCTHUKOB, O0CYXAaTh
pe3yNbTaThl COBMECTHOU PadOTHI;

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

npejiaraTb HOBBIE MPOEKTHI, OLIEHWBATHh HJAEU C TO3UIMH HOBHU3HBI,
OpPUTMHAJILHOCTH, MPAKTUYECKOI 3HAUUMOCTH;

OCYIIECTBIISATh TO3UTUBHOE CTPATETMUYECKOE IOBEIEHUE B Pa3IMYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpakeHHe, ObITh MHUITMATHBHBIM.

PeryasiTuBHbIC yHUBEpPCAJbHbIC YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIISATh I03HABATEIbHYIO JESATEIILHOCTh B 001aCTH
(GU3UKK U aCTPOHOMMUH, BBISIBIISATH TPOOJIEMBI, CTAaBUTh U (hOPMYITHPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOSITENTHO COCTABIISITH IUIAH PEHICHHs pacYETHBIX U KaueCTBEHHBIX
3a]a4, TUIaH BBIMOJIHEHUS MPAKTHUYECKOH pabOThl ¢ YUYETOM UMEIOUINXCS
peCypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOYTEHUM;

JlaBaTh OLIEHKY HOBBIM CHUTYaIUsIM;

pacImpsTh paMKH y9eOHOTO MpeIMeTa Ha OCHOBE JIMUHBIX TPEAOUTEHHH;
JenaTb OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTH 3a PEIICHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

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

CaMOKOHTpOJII), IMOIMOHAJIbHbINA HHTEJLJIEKT:

AaBaTb OLICHKY HOBBIM CHUTYAllUAM, BHOCUTb KOPPCKTUBLI B ACATCIILHOCTD,
OLCHHUBATb COOTBCTCTBUC PC3YJILTATOB LCIIAM,



e BJIAJCTh HAaBBIKAMH TIO3HABATEIBbHON pEQIEKCMH KaK OCO3HAHUSA
COBEpIIIAEMbIX ACHCTBUI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIBTATOB U
OCHOBAHHUII;

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

e yMETh OILICHUBATh PUCKH M CBOEBPEMEHHO MPUHUMATH PEUICHHS MO HUX
CHIDKEHHUIO;

e IPUHMMATh MOTHUBBI M apryMEHTBl JAPYTUX IpPU AHAIU3E PE3yIbTaTOB
NESTEIIbHOCTH;

e IPUHHUMATH ceOsl, MOHUMAsI CBOU HEJOCTATKU U IOCTOMHCTBA;

e TMPUHMMATh MOTHUBBI M apTyMEHTHl JAPYTUX MPH aHaIu3e Ppe3ybTaToB
JeSITEIbHOCTH;

e IIpU3HABaTh CBOE MIPABO U MPABO JAPYTUX HA OLIMOKU.

B nponecce AOCTMXKEHHS 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

HMOLIMOHAIBHOE COCTOSIHUE, BUJIETh HAMpPABJICHUs Pa3BUTHsI COOCTBEHHOU
AMOILIMOHAIILHOM c(epbl, ObITh YBEPEHHBIM B CE0€;

e CAMOPETYJIMPOBAHUS, BKIIOYAIOMIETO CAMOKOHTPOJIb, YMEHNE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE MOBEIEHUE, CIHOCOOHOCTh aJalTHPOBATHCS K
HYMOLIMOHAIBHBIM M3MEHEHUSIM U MPOSBIATH T'MOKOCTh, OBITH OTKPHITHIM
HOBOMY;

e BHYTPEHHEH MOTHBALIMH, BKIIOYAIOUIEN CTPEMIIEHUE K TOCTHKEHHIO LIENH
U yclexy, ONTUMU3M, HHUIIUATUBHOCTh, YMEHUE JEHCTBOBATh, UCXO/S U3
CBOMX BO3MO>KHOCTEH;

e OMIATHM, BKJIIOYAIOMIEH CIOCOOHOCTh TOHUMAaTh 3MOLUOHAIBHOE
COCTOSIHUE JAPYTHX, YUYWUTHIBATh €ro MpPH OCYIIECTBICHUM OOILECHUS,
CIIOCOOHOCTH K COUYBCTBHIO M COTIEPEKUBAHUIO;

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

[TPEAMETHBIE PE3VJIbTATDBI

K xoniy o06ydenus B 11 knacce npeMETHBIE Pe3yIbTaThl HA YTITyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAOIINXCS YMEHUM:



MOHUMATD POJIb (PU3UKU B IKOHOMUYECKOM, TEXHOJIOTHUECKOM, COIIMAaTbHON
U 3TUYECKOHN cdepax NesATeIbHOCTH YeJOBEKa, pOJib U MECTO (DHU3HKHU B
COBPEMEHHOU HAYYHOU KapTUHE MHUPA, POJIb ACTPOHOMHUHU B IIPAKTUYECKOU
NEATEIIBHOCTH YEJIOBEKA U JaJbHEUIIEM Hay4YHO-TEXHUYECKOM pPa3BUTHH,
3HAYEHUE ONUCATEIbHOM, CUCTEMATH3UPYIOUIEH, OOBSICHUTEIBHOU U
IPOTHOCTUYECKON (PyHKUMN (PU3NUYECKOW TEeOpuru — SICKTPOAMHAMUKH,
CHCIMAbHOM TEOpUHM OTHOCUTENIbHOCTH, KBAaHTOBOM (DM3HMKH, pOJIb
¢uznyeckoil Teopu B (OPMUPOBAHUU MPEACTABICHUN O (PU3HUECKON
KapTUHE MHpa, MECTO (PU3MYECKOW KapTUHBI MHpa B O0OLIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPOLIE;
pasinyaTh yCIOBUS IPUMEHUMOCTH MOJIENeH (PU3MUECKUX TEN U TPOLIECCOB
(s1BJI€HUI): OHOPOJHOE AIEKTPUUECKOE U OJHOPOAHOE MArHUTHOE OIS,
rapMOHMYECKHUE KOJEOAaHHs, MaTeMaTUYEeCKHN MasTHUK, WACaIbHBINA
IIPYKUHHBIN MAasTHUK, TapMOHUYECKUE BOJIHBI, UJ1eaabHbIN
K0JIeOaTeNbHbI KOHTYp, TOHKAs JIMH3a, MOJIEJIEl aTOMa, aTOMHOTO SApa U
KBAHTOBOM MOJIC/IH CBETA;

paznuyath yCIOBUS (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, TOHMMAaTh BCEOOIIMH XapakTep (PyHIaMEHTAJIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCIOJIb30BAHNS YACTHBIX 3AKOHOB;

aHANIM3UPOBAaTh U OOBICHATH DJEKTPOMArHUTHBIE MPOLECCHl U SBIICHHUS,
UCIIOJNIB3Yysl OCHOBHBIE IIOJOKEHUS M 3aKOHBI JJIEKTPOJAMHAMUKH U
CHELMAIbHOM ~ TEOpUHM  OTHOCUTENIBHOCTH  (3aKOH  COXpaHEHUs
NIEKTPUYECKOro  3apsaa, cuina  Awmmepa, cwia JlopeHna, 3akoH
ANEKTPOMAarHUTHOM  WHAYKUuMH, TnpaBuio Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B DJJIEMEHTE OJJIEKTPUYECKOM LEMU CO CKOPOCTBIO
W3MEHEHHUS CUJIbI TOKA, TOCTYJIATHI CIIELIUAIBHON TEOPUU OTHOCUTEIBHOCTH
OWHIITEITHA);

aHaJIM3UPOBATh U OOBSICHATh KBAHTOBBIE MPOIIECCHI U SBJICHUS, UCTIOIb3YS
MOJIOKEHUS! ~ KBAaHTOBOM  (u3uku  (ypaBHEHHME  ODHHIITEHHA  IJIs
dboTorpdexra, mepBblit U BTOpOM NoCTyNAaThl bopa, MpUHIMI COOTHOIIEHUS
HeonpenenéHHocte ['elizeHOepra, 3aKOHbI COXpPAHEHHUs 3apsiOBOr0 H
MacCOBOT'0 YHMCEN ¥ SHEPTUH B SIIEPHBIX PEAKLIMAX, 3aKOH PAJUOAKTUBHOTO
pacraja);

ONMKCHIBATh (PU3NYECKUE TMPOLIECCHl U SIBICHUS, HMCHOJb3YysS BEITUYUHBI:
HaIPsHKEHHOCTD JJIEKTPUYECKOIO IMOJIsA, MOTEHIUA 3JIEKTPOCTATUYECKOIO
IIOJIs, PA3HOCTh ITOTEHUUAJIOB, DJIEKTPOJABWXKYILNAs CUJA, WHIYKIUA
MarHUTHOTO TOJISl, MAarHUTHBIA MOTOK, CHia AMIepa, UHAYKTHBHOCTD,
ANEKTPOABMKYIAs CUJIAa CAMOMHIYKLIMM, DHEPrus MArHUTHOTO I10JIA
IIPOBOJHUKA C TOKOM, PEIATUBUCTCKUI UMITYJIbC, IIOJIHASI DHEPIUs, DHEPTUs



MOKOSI CBOOOJTHOM YaCTHIIbI, SHEPTHS U UMITYJIbC (POTOHA, MACCOBOE YMCIIO
¥ 3apsia Aapa, SHEPTHsl CBSI3U S/1Pa;

OOBSICHATH ~ OCOOGHHOCTH  NPOTEKAaHUS  (UINYECKUX  SBICHUM:
AJIEKTPOMAarHuTHasi MHAYKLUS, CAMOMHIYKIUS, PE30HAHC, UHTEpPEpEeHLIUs
BOJIH, Ju(dpakuus, [IUCIEPCHUs, TIOJHOE BHYTPEHHEE OTpPaXECHHE,
doTornextpuaeckuii 3pdekt (hotorddexr), anpba- u 6eTa-pacmaisl aaep,
raMmma-u3JIydeHue siep, Gu3ndeckre NPUHIUIBI CIIEKTPATbHOTO aHATTN3a U
paboThI azepa;

OINPENENATh HANpPABICHUE WHAYKIMM MarHUTHOTO TOJS IMPOBOJHHKA C
TOKOM, cuiibl Amnepa u cuiibl Jlopeniia;

CTPOUTH N300pakeHHE, CO3]aBAEMOE TNIOCKUM 3€pKaJioM, TOHKOM JTHH301,
Y PaCCUUTHIBATH €TO XaPAKTEPUCTUKU;

IPUMEHATH OCHOBOIIOJIAralOIINE AaCTPOHOMHUYECKHUE IOHATHS, TEOPUU U
3aKOHBl JUId aHanu3a M OOBSCHEHMs] (U3NYECKUX  IPOLECCOB,
MPOUCXOASIINX B 3BE3/1aX, B 3BE3HBIX CHCTEMAaX, B MEKTaJaKTUIECKOU
cpejie; ABUKEHUSI HEOECHBIX Tel, IBOIIOLUHU 3BE31] U BCelleHHOI;
IPOBOANTH HCCIEAOBAHME 3aBUCHUMOCTEH (M3MUECKUX BEIHMYUH C
UCIIOJIb30BaHUEM TMPSAMBIX HM3MEPEHMH, IMpU 3TOM KOHCTPYHMPOBATH
YCTaHOBKY, (PUKCHUpOBaTh pe3ysbTaThl IOJYYEHHOM 3aBHCHUMOCTH
¢u3MUecKuX BEIMYMH B BHUAE TIpadukoB ¢ YYETOM aOCOIIOTHBIX
MOTPEIIHOCTe  M3MEPEeHUH, JenaTb BBIBOABI 1O  pe3yibTaraM
UCCIIEIOBaHMUS;

IPOBOANTH KOCBEHHbIE M3MEpPEHUs (PU3MUECKUX BEIMYUH, NPU HTOM
BbIOMpaTh ONTHUMAJBHBIA METOJ M3MEpPEHUs, OLICHUBATh AOCOJIOTHBIE U
OTHOCHTEIbHBIC TMTOTPEIIHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHHUI;
MIPOBOMUTH OTBITHI IO TMPOBEPKE MPEIOKESHHON THIIOTE3bI: MIIAHUPOBATH
HKCIIEPUMEHT, COOMpATh IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAJIU3UPOBAThH
NOJlyuYE€HHBIE pE3yJIbTaThl W JeNlaTh BBIBOJ O CTaTyce MpeIIoKEeHHON
TUITOTE3HI,

OTKCHIBaTh METOBI TIOTYUEHHUS HAYIHBIX aCTPOHOMHUYECKHX 3HAHUH;
co0JTr0IaTh MpaBmiia 0€30MacHOT0 TPy/Aa MPY MPOBEACHUN UCCIICIOBAHNN B
pamMKax  y4yeOHOro  OSKCIEpUMEHTa,  MpakTUKymMa U  y4eOHo-
UCCIIEIOBATENIbCKOM M TMPOEKTHOM JIeATEIbHOCTH C HCIOJIb30BAHUEM
U3MEPUTETBHBIX YCTPOUCTB U 1a00PaTOPHOro 000pYAOBAHMUS;

pemars pacy€THbIE 3aJayd C SIBHO 3aJaHHOW M HESABHO 3a/laHHOM
¢u3znyecKkoil MOJeNnbl0: Ha OCHOBAaHWM AaHaNIM3a YCJIOBHUS BBIOMpATH
¢usznyeckue MoJeNnd, OTBEYarolhe TPeOOBaHUAM 3aJaud, MPUMEHSTH
(bopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJAThl (PU3NYECKUX TEOPU
OpU HCIOJNb30BAaHMM MaTEMATUYECKUX METOJOB pEUICHHUs 3ajady,



IPOBOJUTH PACUETHI HA OCHOBAHWU UMEIOIINXCS JaHHBIX, AHAIU3UPOBATH
pe3yNbTaThl U KOPPEKTUPOBATh METOABI PEIICHUSI C YUETOM TMOIYYCHHBIX
pE3ybTaTOB;

pelath KayeCTBEHHbIE 3a7aud, TPEOyIOLIUMEe NPUMEHEHHUs 3HaHWM U3
Pa3HBIX pa3lieloB Kypca GU3MKH, a TaKK€ UHTErpalluy 3HaHUM U3 Ipyrux
NPEIMETOB €CTECTBEHHO-HAYYHOIO IMKJIA: BBICTPAMBATh JIOTHYECKYIO
LEMOYKY pacCy>XJI€HUI ¢ ONOPOIl HA N3yUYECHHbBIE 3AKOHBI, 3aKOHOMEPHOCTH
U pU3NYECKUE SIBICHMUS;

UCIIOJIb30BaTh TEOPETUYECKHUE 3HAHUS I OOBSICHEHHS OCHOBHBIX
IPUHLIAIIOB pabOThl U3MEPUTEIBHBIX IPUOOPOB, TEXHUUECKUX YCTPONUCTB U
TEXHOJIOTHYECKHUX MPOLIECCOB;

MPUBOIUTH TPUMEPHI BKJIA1a POCCUICKUX U 3apyOSKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAyKHU, B OOBSICHEHHE IPOLECCOB OKPYKAIOIIETO MHpa, B
pa3BUTHE TEXHUKH U TEXHOJIOTHA;

aHANIM3UPOBAaTh U OLIEHUBATH MOCIEACTBUS OBITOBOM U MPOU3BOJICTBEHHON
NESATEIbHOCTH 4YEJIOBEKa, CBA3AHHOM C (PU3MYECKMMHU NPOLECCaMHU, C
MO3UIINHI SKOJIOTHUUECKON O€30MacCHOCTH, MPEICTABICHUN O palliOHaIbHOM
IPUPOJIOTIOIB30BAaHUM, a TAK)KE Pa3yMHOM HCIOJb30BaHUU JOCTHXKEHUN
HAyKd M TEXHOJOTMH JUIs JaJbHEHIIEro pa3BUTHUA YeJIOBEYECKOIrO
00IIIeCTBA;

NPUMEHSATh pa3IuyHble CrOcOoObl paboThl ¢ MHpOpMaLUEH (PU3UYECKOTO
COJEpKaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, IPU 3TOM HCHOJIb30BaTh COBPEMEHHbIE HH(OPMAIMOHHBIE
TEXHOJOTMM JJi1 TIOMCKA, NepepadOTKU U MPEbsBICHUS Y4YeOHOH u
HAYYHO-TIOMYJISIPHON MH(OpMAaIMK, CTPYKTYPUPOBAHUS M WHTEPIIPETALIUN
uHPOpMAIIMK, TOJYUYCHHOW U3 Ppa3IUYHBIX HCTOYHHKOB, KPUTHUYECKU
aHAJIM3UpOBaTh  MOJy4aeMyl0  HMHQOpMalMIO M OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCSA 3HAHUM, TaK U Ha OCHOBE
aHaJIKM3a UCTOYHUKA MHPOpMALIUK;

MIPOSIBIISATH OpTraHU3aIMOHHBIC " NO03HaBaTeIbHbIC YMCHHS
CaMOCTOATENLHOTO MPUOOPETEHUSI HOBBIX 3HAHUM B TIPOLIECCE BHITIOJHEHUS
MIPOCKTHBIX M YU4EOHO-HUCCIEA0BATEIbCKUX PadoT;

paboTaTh B TpyMNE C HCIOJIHEHHWEM pa3IMYHBIX COLMAJIBHBIX pPOJEH,
IJIAaHUPOBATH PabOTy TPYMIbl, PALIMOHATIBLHO PACIPENEATh AeTEIbHOCTD
B HECTaHJApPTHBIX CHUTyalMsIX, aJleKBaTHO OLICHWBATh BKIJIAJ Ka)XJO0r0 U3
YYaCTHUKOB TPYMIIBI B PEHICHHE pacCCMAaTPUBAEMO MTPOOIEMBI;

IPOSIBIISATE MOTUBALMIO K OyAyIiiei mpodeccnoHanbHOM AeSITENbHOCTH IO
CHELMATBHOCTAM (PU3UKO-TEXHHUUECKOTO PO UIIs.



TEMATHYECKOE IINTAHUPOBAHUE

11 KJIACC
KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
HanMeHoBaHMe pa3/ieioB U TeEM uugpoBbie
Ne i/t P Kontpouabnsie IIpakTnyeckue (ucbp )
NMPOrpaMMblI Bcero odpa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paznen 1. 9JIEKTPOJIUMHAMUKA
bu6mmoreka [IOK
11 Marnutioe roze 14 0 0 https://m.edso00.ru/39859ef1
bubmuoreka [JOK
1.2 DJNIEKTpOMarHuTHas MHIYKIUS 13 1 0 httos://m.edsoo.ru/39859f1
Uroro no pazneny 27
Paznen 2. KOJJEBAHUS U BOJIHBI
bu6nmoreka [JOK
2.1 MexaHn4ecKkue KojieOaHus 10 0 0 https://m.edsoo.ru/39859f1
bu6nmoreka [JOK
2.2 DJEeKTpPOMarHUTHBIC KOJIEOaHUs 15 0 0 https://m.edsoo.ru/39859f1
53 MexaHU4YecKHe U AJIEKTPOMArHUTHBIC 10 1 0 bubnnoreka [JOK
' BOJIHBI https://m.edso00.ru/39859ef1
bu6nmoreka [JOK
2.4 25 1 0
Onrika https://m.edso0.ru/39859ef1
Hroro no pazneny 60

Pa3nen 3. OCHOBBI CIEIIMAJIbHOM TEOPUM OTHOCHUTEJBHOCTH

3.1

Ocuosst CTO

5

1

bu6mmoreka [JOK
https://m.edso00.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
https://m.edsoo.ru/39859ef1

Hroro no pazaeny S)
Pa3znen 4. KBAHTOBASI ®U3UKA
. bubnmoreka [JOK
4.1 KopmyckyisipHo-BOTHOBOH Ayannu3m 15 0 https://m.edsoo.ru/39859f1
bu6mmoreka [IOK
42 m3iia atoma > 0 hitps://m.eds00.ru/39859¢f1
43 ®u3nKa aTOMHOIO S,Apa U AJIEMEHTaPHbBIX 5 0 bubnmoreka [JOK
' YACTHI https://m.eds00.ru/39859¢f1
Wroro mo pazneny 25
Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU
bu6mmoreka [IOK
5.1 DNEeMEHTHI aCTPOHOMUU U acTPOPU3UKU 12 0 https://m.edsoo.ru/39859ef1
Uroro no pazneny 12
Pa3zaen 6. PUSHUYECKUM TIPAKTUKYM
. bubnuotexa [JOK
61 DUSHHECKHH MpAKTHKYM 16 16 https://m.eds00.ru/39859¢f1
Wroro mo pazneny 16
Paznen 7. OBOBIIAIOLIEE IOBTOPEHUE
Cucremaru3zanus 1 000011eHNe
71 IIPEAMETHOTO COAEPKAHUS U OIbITA 15 0 bubnnorexka [JOK
' JESTENILHOCTH, IPHOOPETEHHOTO MTPU https://m.edso0.ru/39859ef1
u3yueHnu kypca ¢usuku 10 — 11 kmaccon
Hroro mo pazaeny 15
PesepBHOE BpeMs 10 0 bubmmorexa [JOK

https://m.edso00.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
https://m.edsoo.ru/39859ef1
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IHOYPOYHOE IIVTAHUPOBAHUE
11 KIIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bcero u3yyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcsl
B3aumoseiicTBue MOCTOSIHHBIX
bubmuorexa [JOK
1 MarHUTOB U TIPOBOJHUKOB C TOKOM. 1 0 0
https://m.eds00.ru/487a8593
MarnutHoe nojue. ['unoreza Ammnepa
BexTop MarHuTHOW MHAYKIIHH.

2 [IpuHIMI cyneprno3unuu 1 0 0 bubnnoreka [JOK
MarHuTHbIX noneu. Jlnnuun https://m.edsoo.ru/4clabcch
MarHuTHON MHIYKIIUH

3 MaruuTHO€ 110JI€ POBOIHUKA C 1 0 0 bubnuorexa [JOK
ToKOM. OnbIT DpcTena https://m.edsoo.ru/d35d5262

4 Cuna Amnepa, e€ HanpaBJIeHUE U 1 0 0 bubnnorexka [JOK
MOZYJIb https://m.edsoo.ru/26d9c5ba

bu6mmoreka [JOK

5 P 1 0 0

CHICHHE sajad https://m.edsoo.ru/a37a0c21

6 [Ipumenenue 3akoHa Amnepa. 1 0 0 bubnuoreka [IOK
DNeKTPOU3MEPUTENHHBIE TPUOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHua, e€ HanpaBiIeHUE U

7 MOAyJib. [IBMKEHHE 3apsKEHHON 1 0 0 bubnuoreka [IOK
YaCTHULIbI B OJJHOPOJHOM MarHuTHOM https://m.edsoo.ru/c97afaal
nosie

bu6mmoreka [JOK
8 P 1 0 0
cHicme safat https://m.edso00.ru/504e98c7



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

bubmuorexa [JOK

9 Pa6 JI
abOTa CTHL Soperta https://m.edsoo.ru/d518be4b
bu6mmoreka [IOK
10 P
ClHeHie sa et https://m.eds00.ru/93617bd9
MarauTHOE I0JIe B BEIICCTBE.
11 deppoMarHeTUKH, apa- u bubmorexa [JOK
PP > ap https://m.eds00.ru/30ff9608
JMaMarHeTUKH
OCHOBHBIC CBOMCTBA
12 dheppomarnetukoB. [Ipumenenmne bubmorexa LHOK
pp P https://m.eds00.ru/0b58190a
(heppoMarHeTHKOB
13 Pemenue 3amaa mo reme bu6mmorexa [IOK
"MarunutHoe noJje" https://m.edso0.ru/5b55¢307
14 Pemenue 3agay mo teme bubmuorexa [JOK
"MaruutHoe noje" https://m.edsoo.ru/41c4ae8a
SIBJIeHHE AJIEKTPOMArHUTHOM
15 unaykiuu. [Totok BekTopa bubmorexa HOK
VIR P https://m.edsoo.ru/b3efa0cl
MarHUTHOW WHYKIIMH
bu6mmoreka [IOK
16
SAC mHayKuAH https://m.edso0.ru/48150bd8
17 3aKOH AIEKTPOMATHUTHON UHAYKITUU bubnuotexa [JOK
Dapanes https://m.edsoo.ru/a6dec188
18 BuxpeBoe anekrpudeckoe noie. bubnuoreka [IOK
Toxu @yko https://m.edsoo.ru/15abe140
19 OJIC uHAYKIMH B ABUKYILIUXCS bubnmnoreka [JOK
MIPOBOJHUKAX https://m.edsoo.ru/0235cc02
20 Pemenue 3amau bubmmorexa [TOK

https://m.edsoo.ru/4dfda618



https://m.edsoo.ru/d518be4b
https://m.edsoo.ru/93617bd9
https://m.edsoo.ru/30ff9608
https://m.edsoo.ru/0b58190a
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

bubmuorexa [JOK

21 I1 JI
PABHIo SeHta https://m.eds00.ru/bbc22726
NunyktuBHOCTh. KaTymka
22 HH HyKTI/IBHOCTI/I B er?n bubmorexa HOK
Y H https://m.edsoo.ru/621eae9d
IMOCTOSIHHOTO TOKa
23 SAsnenue camounaykuu. IJC bubmuoreka [JOK
CaMOWHYKIUHU https://m.edsoo.ru/7ee60ca8
24 DHeprus MarHUTHOTO MOJIS KaTYUIKA bu6mmoreka [IOK
C TOKOM. DJIEKTPOMArHUTHOE T0JIe https://m.edsoo.ru/b3c0ad11l
bubmuorexa [JOK
25 P
CHICHHC sanad https://m.eds00.ru/8869d2b
O000I11IeHNE U CUCTEMATU3AIUS
26 3HAHUI 10 TEME bubnnorexa [IOK
" " https://m.eds00.ru/76484025
DIeKTpoANHAMUKA
97 KonTponbhas pabota mo teme bubnuorexa [JOK
"OnekTpoauHaMuka" https://m.edsoo.ru/8ae09b98
KomnebarennHas cucrema. Eub 10K
nOIMoTeEKa
28 CBo0O §] .
BODOITBIC KOJCHAHIA https://m.edsoo.ru/7c1db385
lMapmonuueckue koyeOaHus
Kunematuueckoe 1 JUHaAMHYECKOE
29 OITHCaHNe KOJIeOaTENbHBIX bubmiorexa LOK
. https://m.eds00.ru/87ce9498
IBUKECHUN
DHepreTudeckoe onrcanue. BoBo
IAHAMHYECKOTO OIHUCAHUS
. bubnmnoreka [JOK
30 TapMOHHYECKHUX KOJICOAaHUH U3 X

OHEPTCTUYCCKOTO U
KHHEMAaTHYCCKOI'O OITMCaHHuA

https://m.edsoo.ru/e3c99692



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
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https://m.edsoo.ru/e3c99692

bubmuorexa [JOK

31 A OaHui
MILIHTY 2 1 (asa Konebanui https://m.edsoo.ru/7a0c439a
[Tepuon u yacTora KoJieOaHUH.
[Tepnoa ManbIx CBOOOIHBIX
32 K0§e6aI1[{HI‘?I MaTeMaTnjeCKoro bubmorexa HOK
https://m.edso00.ru/e0399319
MasTHHKA. [lepro cBOOOTHBIX
KOJIeOaHUM PYKUHHOTO MasiTHUKA
3aTyxaromue KojieOaHusl.
33 BBII}-II K IGLII{HBIC KoJieOaHMs bubmorexa [JOK
S ' https://m.edsoo.ru/72e93d09
Pesonanc
bu6mmoreka [IOK
34 A 0
BTOKOTIEDAMIT https://m.edsoo.ru/6add2644
bubmuorexa [JOK
35 Pemenue 3amaq https://m.edsoo.ru/addeec71
https://m.eds00.ru/756123c5
VYpok-koHpepenuus "Mexannyeckue
36 KOJieOaHUs B My3bIKAJIbHBIX bubmorexa HOK
3’ https://m.edso00.ru/8ef587be
WHCTPYMEHTaxX
O06001IeHre U CUCTEMATU3AIIHS
37 3HaHUU 1o TeMe "MexaHuueckue Bubmmorexa LIOK
. https://m.edsoo.ru/eb84182f
KoJieOaHus
DNeKTpOMarHuTHbIE KOJIeOaHusl. bubnuoreka [IOK
38 .
KonebaTtenbHbIit KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBs3b
39 aMIUIUTYIBI 3apsifa KOHACHCATOpa C bubnnoreka [JOK
aMIUTATYIOM CUJIbI TOKA B https://m.edsoo.ru/093f9afl
KoJe0aTeTbHOM KOHTYpE
40 3aK0oH COXpaHEHUs YHEPTUHU B bubnmuotexa [JOK

uealbHOM KoJie0aTeTbHOM KOHTYpe

https://m.edsoo.ru/d1e2d543
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3aTyxarolue NEKTPOMarHuTHbIE

41 KoJjieOaHus1. BeIHYy K IeHHbBIE bubmmorexa [IOK
] YA https://m.edso00.ru/5e668619
AJEKTPOMarHuTHbIE KoeOaHus
IlepemenHsbIi TOK. Pesucrop u
42 KOHJIGHCATOP B LM MEPEMEHHOTO bubmmorexa [JOK
P P https://m.eds00.ru/84836152
TOKa
43 KaTymika MHAYKTHUBHOCTH B LIETIH bubnnoreka [HOK
MEPEMEHHOTO TOKa https://m.edsoo.ru/cfa307af
44 3axoH OMa 11 2JIEeKTPUYECKON Lienn bubnnorexa [HOK
MEPEMEHHOT0 TOKa https://m.edsoo.ru/8bae38e6
MOomHOCTh IEPEMEHHOTO TOKA.
45 AMIUTMTYAHOE U IEUCTBYIOIIEE bubmorexa LHOK
YA A yrot https://m.edsoo.ru/lcac6c4c
3HAYEHHUE CUIIBI TOKA M HAMPSHKEHUS
46 Pe3oHaHC B 35IeKTpUYECKOH 1eTH bubmorexa LHOK
P t https://m.eds00.ru/087506df
bu6mmoreka [IOK
47 P
CHICHHC sanad https://m.edsoo.ru/a16836a4
Nneansubiif Tpancdopmatop.
48 [IpousBoacTBoO, nepenaya u bu6mmorexa [IOK
MoTpedIeHne YNEKTPUIECKONH https://m.edsoo.ru/f97418ae
SHEPIUU
DKOJIOTrHYeCKHe PUCKU TIpU
MIPOU3BOJICTBE AIEKTPOIHEPTHH.
49 Kynberypa ucnons3oBanmst bubmorexa LHOK
YIRTYP . https://m.edso0.ru/a6f74d93
3JIEKTPOIHEPTUH B TOBCEAHEBHOM
KU3ZHU
b K
50 Pemenue 3amau nomorexa IO

https://m.edsoo.ru/ee6677ed
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bubmuorexa [JOK

51 P
ClicHue sajad https://m.edso0.ru/7cab59f8
O00011IeHIE U CUCTEMATU3AIUS
52 3HAHW 10 TEME bubmorexa LOK
https://m.edsoo.ru/401024a9
"DJIeKTpOMarHuTHEIE KoeOanus "
MexaHudueckue BOJIHEL.
53 XapakTepUCTUKU MEXAHUYECKUX buGnnorexa LIOK
P P https://m.edsoo.ru/a58e109f
BOJIH
54 CBoOICTBa MEXaHUYECKUX BOJIH bubnmorexa LOK
https://m.edsoo.ru/d9ae1000
bu6mmorexa [IOK
55 . X
3BYK. XapakTepHCTHKH 3BYKa https://m.edsoo.ru/138b6f09
56 Wudpassyk u yaprpassyk. LllymoBoe bubnnorexa [JOK
3arpsi3HEHUE OKPYXKAIOLLEH Cpeibl https://m.edso00.ru/7380038f
bu6mmoreka [IOK
57 P
Clietme safat https://m.edsoo.ru/cfd918bf
58 DNeKTPOMarHUTHBHIE BOJHBI. bubnmnoreka [JOK
N3nyyeHune 3J1eKTpOMarHuTHEIX BOJIH https://m.edsoo.ru/714e5dbl
59 OHeprus EeKTPOMarHuTHBIX BOJIH. bubnuoreka [IOK
CBoiicTBa 3JIEKTPOMarHUTHBIX BOJIH https://m.edsoo.ru/d01b818c
[Ikana >neKTPOMarHUTHBIX BOJH.
60 IIpnMeHeHne 31EKTPOMArHUTHBIX bubmmorexa [TOK
p p https://m.edsoo.ru/49bel1f9%e
BOJIH B TEXHHUKE U OBITY
[TpuHIMITBI paTUOCBSI3N U
61 TeneBuaeHus. Pagnosokamust. bu6mmorexa [IOK

DNEeKTPOMarHuTHOE 3arpsi3sHEHUE
OKpY’Karollen cpebl

https://m.edso0.ru/9f96f1f8
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62 KonrponsHas pabora o Teme bubmumoreka [IOK
"Konebanus 1 BOIHBI" https://m.edsoo.ru/4f7985a0
63 Cgert. 3aKOH MPSMOJIMHEIHOTO bubnunoreka HOK
pacnpocTpaHeHUs CBETa https://m.eds00.ru/f9566406
Pemenue 3a1au Ha mpuMeHeHNe
64 3aKOHA MPSIMOJIMHEHHOTO bubmorexa LHOK
p https://m.edsoo.ru/ea32d455
pacrpocTpaHeHHUs CBETa
65 Ortpaxenue ceera. [lnockoe bubnnorexa [HOK
3epkaino. Cdepudeckoe 3epkajio https://m.edsoo.ru/a005d2bb
[Ipemomitenue cBeTa. AOGCOTIOTHBIN
U OTHOCHUTEJILHBIN IMOKa3aTelh
66 npenomiieHus. [lomHOe BHyTpeHHEE bubmorera [JOK
p ’ . yIp https://m.edsoo.ru/bc2e55cd
otpaxkenue. [IpenenbHblil yron
MIOJIHOTO BHYTPEHHETO OTPaXKECHHUS
Pemenue 3agau Ha npuMeHEeHNE
67 3aKOHOB OTPAXXCHUS U MIPEIIOMIICHHUS bubmorexa HOK
P p https://m.edso0.ru/49d830a9
cBeTa
Xonx nyuei B mpusme. Jlucnepcus
. bubmuorexa [JOK
68 cBeta. CIIOKHBIN cocTaB O€Ioro
https://m.edsoo.ru/d8elc3be
ceera. LlBer
69 JInn3bl. @OKYCHOE pacCTOsIHUE U bubnnorexka [JOK
ONITHYECKAsl CUJIa JTUH3BI https://m.eds00.ru/60441359
70 [TocTpoenne n300paxeHuit B TMH3aX bubnnoreka [JOK
U UX CUCTEMAX. Y BETMUECHHUE JIMH3BI https://m.edsoo.ru/bb53b1d5
Pemenue 3agau Ha mocTpoeHune
. bubnmoreka [JOK
71 M300paXKeHM, MOTy4aeMbIX €

IIOMOILBIO JTUH3

https://m.edsoo.ru/5a868f09
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bubmuorexa [JOK

12 r
183 KA OITHHACCKas cheTeMa https://m.edsoo.ru/ecd480a2
Pemenue 3amau. IIpenensr
73 I I/IMeHI/IMoIc[TI/I recI))MHe HYECKON bubmorexa LOK
P R https://m.edsoo.ru/cd174al0
OIITHUKU
74 CKopocCTh CBETA U METO/IbI €€ bubnmoreka [JOK
U3MEPEHUS https://m.edsoo.ru/f32aab06
bubmuorexa [JOK
;
> Jlucnepens caera https://m.edsoo.ru/lel6cc6e
bu6mmorexa [IOK
7 u
6 HTepgepenuus cera https://m.edsoo.ru/5fc0c638
KorepeHTHbIE HCTOUHUKH. Y CIIOBUS
77 HaAOJIOIEHNS MAKCUMYMOB U bubnmorexa LOK
y https://m.edsoo.ru/c6416d48
MHUHUMYMOB
bu6mmoreka [IOK
7 P
8 Clietme safat https://m.edsoo.ru/3061de2b
bu6mmoreka [IOK
79 I1
PHMEHEHHE HHTEp(epeHIIn https://m.edsoo.ru/668edbc8
bu6mmoreka [IOK
80
Jladparuis ceeta https://m.edso0o.ru/12ed04b5
81 JudpakimonHas peméTrka. Y cioBue bubnnorexka [JOK
HaOII0/IeHHUs TTIABHBIX MAaKCUMYMOB https://m.edsoo.ru/f998d964
bu6mmoreka [IOK
2 P
8 ClHeHHe 3ajad https://m.edsoo.ru/d58c411a
83 [TonepedHOCTH CBETOBBIX BOJIH. bubnnoreka [JOK
[Tonsapuzanus ceera https://m.edsoo.ru/e9890fe9
84 Pemenue 3agau bubmorexa HOK

https://m.edsoo.ru/c56¢8158
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bubmuorexa [JOK

8 (CBETOBBIC ABIEHIL B NPHPOJE https://m.eds00.ru/0b36363d

86 O06o001IeHre U CUCTEMATU3AIIHS bubmuoreka [JOK
3HaHui o teme "OnTtuka" https://m.edsoo.ru/8a14748b

87 KonrponsHas pabora o Teme bubnuoreka [IOK
«OnTuka» https://m.edso00.ru/82315dd4
['panuIIBI TPUMEHUMOCTH

88 KJIACCUYECKOM MEXAHUKH. 3aKOHBI bubmuorexa [JOK
BJIEKTPOJVHAMUKHN U TPUHLIUIL https://m.edsoo.ru/c9bd77cb
OTHOCUTEILHOCTH

89 [TocTynatel cienuanbHOU TEOPUU bubmuoreka [JOK
OTHOCUTEIBLHOCTU https://m.edso00.ru/c56f05ch
[IpocTpaHCTBEHHO-BPEMEHHOU
uHTepBai. [IpeobpazoBanus

90 Jlopenua. YcioBre NpuUMHHOCTH. bubnuorexa [JOK
OTHOCUTENBHOCTH https://m.edso0.ru/d83742bb
OJIHOBPEMEHHOCTH. 3aMe1JIEHHE
BPEMEHHU U COKPAIICHUE TITUHBI

o1 DHeprusi ¥ UMIYJIbC bubnuoteka [JOK
PEIATUBUCTCKON YaCTHULIbI https://m.edsoo.ru/853a64fc
CBs13b Macchl € 3HEpruen u

92 UMITYJIbCOM PESITUBUCTCKON bubmmorexa [OK

https://m.edsoo.ru/b6258ffa

YaCTHI[bl. DHEPTHUS TTOKOS

93 PaBHOBecHOE TEIIIOBOE M3TYUCHHE bubmmorexa [JOK

https://m.edsoo.ru/f54035a5
94 3axoH cMmeneHns Bunaa bubmmorexa [TOK

https://m.edsoo.ru/1c5ff752
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T'unmoreza M. Ilinanka o kBaHTax.

bubmuorexa [JOK

% doToHEI https://m.edsoo.ru/a5ffa218
bubmuoreka [JOK
% JHeprus u uMIyIILe Gotona https://m.edsoo.ru/7fb307ec
97 ®otordpdext. Onbiter A. T bubnuoreka [IOK
CrouneroBa. 3akoHb! (oTodddexra https://m.edsoo.ru/8c68e5b9
YpaBHeHue DUHIITEHA 1J1sT
98 dbotoaddekra. "KpacHas rpanuma" bubmorexa HOK
- P pari https://m.eds00.ru/01ef4556
dororddekra
99 Jasnenue ceera. Onbitsl [1. H. bu6mmorexa [IOK
JleGenena https://m.edso0.ru/64b4f966
. bubnuorexa [JOK
100 BomHoBbie CBOHCTBA HACTHIL https://m.edsoo.ru/f59cfcec
Bomnnsl ne bpoing. /tnHa BOJIHEL ¢
101 b 0171J1;IIII/I aiMe Bl §6J18.CTI/I ! bubnmorexa LOK
p p p N https://m.edsoo.ru/5df8bafl
TIOKAIU3AINH IBUKYIIEHCS YaCTHIIBI
102 KoprnyckyaapHO-BOITHOBOH AyalIu3M bubmmorexa [TOK
pyCKy AP y https://m.edsoo.ru/8ccab62a
103 Judpakius 3JeKTPOHOB Ha bubnnorexka [HOK
KpHCTaJIax https://m.edsoo.ru/30dbal8c
Cnenudnka n3sMepeHuii B
104 MI/IKHOSI)I/I e COO”II")HOHIGHI/ISI bubmorexa [IOK
POMIP oo https://m.eds00.ru/65783dec
Heonpenenénnoctei [ eiizendepra
bubmuorexa [JOK
105 Pemenue rpagucckux sanat https://m.edsoo.ru/e70195hbd
106 Pemenune pacu€THbIX 3a1a4 bubmmorexa LIOK

https://m.edsoo.ru/ee9h3182
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Konrponbnas pabora no remam:

" . bubmmoreka [JOK
107 OCHOBH“CTO ’ K,'Op HYCRYIHPHO https://m.edsoo.ru/c3de891a
BOJIHOBOI1 JTyaliu3m
OnbITHI 110 UCCIIEAOBAHUIO CTPOEHUS
108 atoMma. [imanerapnas Moien aToMa bubmmorexa [JOK
. P https://m.edso0.ru/312b750a
Pesepdopna
bu6mmoreka [IOK
109 IT b
OCTyJaTRI Bopa https://m.edsoo.ru/404dfa9a
110 Buasl ciektpoB. CriekTp ypoBHE#H bubnnoreka [JOK
SHEpPruU aToMa BOJAOpOAa https://m.edsoo.ru/cf74blla
111 CrioHTaHHOE U BBIHYKJEHHOE bubnuoreka [IOK
M3Ily4eHHUE CBETa https://m.eds00.ru/f945d85c
bu6mmoreka [IOK
112 JI
aep https://m.edsoo.ru/2288a0c4
Hyxnonnas monens siapa
113 I'eiizen6epra-lBanenko. 3apsa u bubnnoreka [JOK
MaccoBO€ 4YKCIIO sAapa. M30Tonsl. https://m.edsoo.ru/34ada5de
PaguoakTuBHOCTH
3aKoH paJiMOaKTUBHOTO pacnaja.
CBoiicTBa HOHU3UPYIOIIETO
114 W3IIy4eHUs BJ‘II/I}I:I)IZG B bubmmorexa [OK
Y ] https://m.edsoo.ru/aab98bef
PaOaKTUBHOCTH Ha )KUBBIE
opranu3msl. Jlo3umeTpus
DHeprus CBS3M HYKIIOHOB B si7pe.
Snepusie cuibl. [{edext maccsl
115 snapa. SnepHsie peakuuu. SnepHbie bubmmorexa [TOK

peaktopsl. [Ipobnemsl
YIPaBIsEMOr0 TEPMOSAIEPHOTO

https://m.edsoo.ru/ff1758d0
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CUHTE3a. DKOJIOTUYECKUE aCTIEKThI
Pa3BUTHUSA AIEPHOMN SHEPTETUKU

Meroasl peructpauuu u
HCCIIEA0BAHUS JIEMEHTAPHBIX
yactul. DyHIaMeHTaIbHbIC

116 B3auMOJCUCTBUA. BapruoHbl, ME30HBI buGnnorexa LIOK
- P ’ https://m.edsoo.ru/1ac08a5h
u nentonsl. [IpencraBnenue o
CrangaptHoit Mmoaenu. Kapk-
TJIFOOHHAs MOJIEITb aJJPOHOB
®usuka 3a npenenamu CtaHiapTHON
117 Moaenu. TéMHas maTtepust U TEMHAs bu6mmorexa [IOK
sHeprus. EnuncTBo pusnveckoit https://m.edso0.ru/c026fd37
KapTUHBI MUpa
118 Oransl pa3BUTUS ACTPOHOMUHU. bubnuoreka [IOK
3HaueHue aCTPOHOMUU https://m.edsoo.ru/ad73e145
[TpuMeHUMOCTh 3aKOHOB (PU3UKHU IS
119 00BSICHEHUS IPUPOJIbI KOCMUYECKHX bubnuoreka [IOK
00BEKTOB. MeToabI https://m.edso0.ru/39c44028
ACTPOHOMHUYECKUX UCCIETOBAHMI
CoBpeMeHHbIE ONTHYECKHE
120 TEJIECKOMBI, PAAUOTEIIECKOMIEI bubmorexa [IOK
P ’ https://m.edsoo.ru/4877aale
BHeaTMoc(epHast aCTpOHOMHUS
Bun 38é3nnoro Heba. Co3Besnus,
121 SIpKHE 3BE3/IbI, INIAHETHI, UX BUIUMOE bubmorexa [TOK
P ’ ’ https://m.edso00.ru/aac588eb
IBIKEHUE
Conneunas cucrema. CoJTHIIE.
bu6mmorexa [IOK
122 CosHeuHast akTUBHOCTE. VICTOYHUK

sHeprun CoJiHLIA U 3BE3]

https://m.edsoo0.ru/22748eb4
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3BE3/bI, UX OCHOBHBIE
XapaKTepUCTHKH. J{narpamma

bubmuorexa [JOK

123
"CHeKTpalIbHBIN KJIacc — https://m.eds00.ru/42169944
CBETUMOCTB"

124 3Be3/1b1 TJIaBHOM bubmuorexa [JOK
IIOCJIEI0BATEIbHOCTH https://m.edsoo.ru/b3ch766¢
BuyTtpennee crpoenue 3BE31.

CoBpeMeHHbIE PEACTABICHUS O
125 MIPOUCXOKACHUH U IBOJIOLINH bubmmorexa [JOK
P g . H https://m.edsoo.ru/d09da494
ConHua u 3B€3/1. DTallbl KU3HU
3BE3]
Mnineunsiii [1yTe — Hama ['anaktuka.
126 Tunel ranaktuk. YEpHbIE ABIPHI B bubmmorexa [JOK
- eP AP https://m.edsoo.ru/7cd10a0a
sJipax rajJakTUK
Bcenennas. Pacimupenue

127 Bcenennoii. 3akon Xa66ma. Teopus bubnunoreka [JOK
bosbiioro B3psiBa. PenukroBoe https://m.edsoo.ru/3dbdf0d2
U3JIy4YeHue

128 MacmtaGHast cTpykTypa Beenennoil. bubnnorexka [JOK
MeraranakTuka https://m.edsoo.ru/ce234633
Hepeménnrie mpobiembl bubnnorexka [HOK

129
aCTPOHOMUU https://m.edsoo.ru/d37d9ffe
Pu3NYECKU MPAKTUKYM 110 TEME

130 ""HccnenoBanue AeicTBUS bu6moreka LIOK
MOCTOSIHHOTO MarHMWTa Ha paMKy C https://m.edsoo.ru/67361aef
TOKOM"

131 du3nyeckuil NPakTUKYM 10 TEME bub6nuorexa [IOK

"N3mepenue cuiibl AMiiepa nim

https://m.edsoo.ru/fcae91e9



https://m.edsoo.ru/42169944
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

"N3yuyeHue 3aBUCUMOCTHU CHJIBI
Ammepa oT criibl TOKa"

132

133

134

135

136

137

@uU3NYECKU IPAKTUKYM 110 TEME
"HccnemoBaHue sIBICHUS
3JEKTPOMArHUTHOM MHIYKIUHU"

DU3NYECKUI TPAKTUKYM I10 TEME
"UccnenoBaHue ABJICHUS
camonnaykiuu'" i "Coopka
MOJIEJIN 3JIEKTPOMArHUTHOTO
reHeparopa"

Ou3nyecKkuil MpakTUKyM IO TeMe
"U3mepenue neprojia CBOOOTHBIX
KOJIeOaHUN HUTSHOTO U PYKUHHOTO
MasATHHKOB"

du3nuecKuil MpakTUKyM 110 TeMe
"IIpeoOpa3oBaHue 3HEPruu B
MIPYKUHHOM MasiTHUKE"

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"HccnenoBanue nepeMeHHOro ToKa
4yepes MOCIIE0BATEIbHO
COEIMHEHHBIE KOH/IEHCATOP,
KaTyIIKy U pe3ucTop" miu
"UccnenoBanue paboThl HCTOUHUKOB
CBETa B LIENIH IIEPEMEHHOI0 TOKa"
Pu3NYECKU IPAKTUKYM 110 TEME
"N3yuyeHue napameTpoB 3ByKOBOU
BOJIHBI"

https://m.edsoo.ru/c36658da

bu6mmoreka [IOK
https://m.edsoo.ru/b8fb6391

bubmuorexa [JOK
https://m.eds00.ru/5d159d35

bubmuorexa [JOK
https://m.edsoo.ru/a28026bd

bu6mmoreka [JOK
https://m.edsoo.ru/89dc2d90

bubmuorexa [JOK
https://m.edsoo.ru/b100661a
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138

@uU3NYECKUM IPAKTUKYM 110 TEME
"N3mepenue nokazaresst
npeaomieHus crexkia'

bubmuorexa [JOK
https://m.edsoo.ru/42569eal

139

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenne pOKyCHOTO pacCTOSIHUS
paccenBaronMX JUH3"

bubmuoreka [JOK
https://m.edsoo.ru/b879fb3f

140

141

142

DU3NYECKUI TPAKTUKYM I10 TEME
"HabOmronenue nudpakuuu,
UHTEP(PEPEHITUH U MTOJISIPU3ALTAN
cBeta"

Ou3nyecKkuil MpakTUKyM IO TeMe
"OnpeneneHue UMIyJibca U SHEPTUU
PEIATUBHCTCKHUX YacTHIL (T10
dotorpadusiM TPEKOB 3aPSHKEHHBIX
YaCTHI] B MArHUTHOM 110J1€)"

Du3nYeCcKUil IPAKTUKYM 110 TEME
"N3mepenue nocrostHHoM 1lnanka Ha
OCHOBE HCCIIEZIOBAHUS
dbotorddexra" nnm "Mccnenoranue
3aBHCHMOCTH CHUJIBI TOKA Yepe3
CBETOJMO/T OT HAMPSHKEHUS "

bubmuorexa [JOK
https://m.edsoo.ru/8b7ac737

bubmuorexa [JOK
https://m.eds00.ru/63756c47

bu6mmoreka [JOK
https://m.edsoo.ru/eb916f82

143

@uU3NYECKU NPAKTUKYM 110 TEME
"UccnenoBanue crekTpa
Pa3pe)KEHHOTO aTOMApPHOTO
BOJIOPO/Ia U U3MEPEHUE MTOCTOSTHHOM
PunGepra"

bubmuorexa [JOK
https://m.edsoo.ru/ec651eb8

144

@uU3NYECKUI IPAKTUKYM IO TEME
"UccnenoBanne paiuoakKTHBHOTO
(hoHa ¢ ucnosb30BaHUEM J03UMeTpa"

bu6mmoreka [JOK
https://m.edsoo.ru/c3dabe6e



https://m.edsoo.ru/42569ea1
https://m.edsoo.ru/b879fb3f
https://m.edsoo.ru/8b7ac737
https://m.edsoo.ru/63756c47
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145

146

@uU3NYECKUM IPAKTUKYM 110 TEME
"HaOmronenus 3B€31H0T0 HeOa
HEBOOPYKEHHBIM TJIa30M C
HCIIO0JIb30BAaHUEM KOMIIBIOTEPHBIX
MIPUIIOKEHUHN JISl OTIPEICIICHHS
M0JI0KEHUSI HEOECHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHEIE
co3Be3usi CeBepHOro MoJyIapus u
sIpKue 3BE371b1"

O00011IeHIE U CUCTEMATU3AIUS
3HaHuil. Postb GU3uKK 1 acTpOHOMUH
B DKOHOMHUYECKOM,
TEXHOJIOTHYSCKOM, COIMAIbHON 1
ITUYECKOHN cdepax IesTeTbHOCTH
YyeJioBeKa

bu6mmoreka [IOK
https://m.edso0.ru/1072021e

bubmuorexa [JOK
https://m.edsoo.ru/ad6ddeed

147

O06001eHne U cucTeMaTH3alus
3HaHUU. Posib 1 MecTo pu3nKH 1
ACTPOHOMUH B COBPEMEHHOM
Hay4YHOW KapTHHE MHpa

bu6mmoreka [JOK
https://m.edsoo.ru/18f19f7c

148

O06o011eHne U cucTeMaTU3aIus
3HaHui. Ponb ¢u3nueckoil Teopuu B
(hopMHpOBaHUHU TPE/ICTABICHUH O
(bu3nuecKoil KapTUHE MUpaA, MECTO
(bu3nyecKoil KapTUHBI MUpa B 00IIEM
Py COBPEMEHHBIX ECTECTBEHHO-
HAy4YHBIX IIPEJCTaBICHUN O IPUPOAE

bu6mmoreka [JOK
https://m.edsoo.ru/e7d400f4

149

O0001IeHre 1 cCUCTEMAaTU3aIIHS
3HaHui mo reMe "Kunemartuka"

bubmuorexa [JOK
https://m.edsoo.ru/b032fc4b



https://m.edsoo.ru/1072021e
https://m.edsoo.ru/ad6ddeed
https://m.edsoo.ru/18f19f7c
https://m.edsoo.ru/e7d400f4
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150 O06o001IeHre U cHCTeMaTH3aIus bubnmoreka [JOK
3gagui o treMe "Kunematuka" https://m.edsoo.ru/4e31b507
151 O060011IeHNEe U CUCTEMATU3 AL bubmuorexa [JOK
3HaHu# 1o Teme "J{luHamuka" https://m.edsoo.ru/2dfbafc5
O0001IeHrEe U cUCTEMaTU3 AU
152 3HaHu# 110 Teme "CraTuka TBEpIOro bubmoreka LOK
" P https://m.edsoo.ru/3cca482e
Tena
O00011IeHIE U CUCTEMATU3AIUS
153 3HaHUHU 110 TeMe "3aKOHEI bubmaorexa LIOK
\ https://m.edso00.ru/32a4d1a0
COXPAHEHHUS B MEXaHHKE
O000111eH1E U CUCTEMATHU3ALIMS
154 3HaHU# 110 TeMe "OCHOBBI bu6mmorexa [IOK
MOJIEKYJISIPHO-KUHETUYECKOU https://m.edsoo.ru/ed440ca8
Teopun"
O00011IeHIE U CUCTEMATHU3ALIS
155 3HaHu# 110 Teme "TepmoauHaMuKa Bubmorexa ITOK
P ' https://m.edso0.ru/c63f7c10
TennoBble MalIMHEL
O000I11IeHNE U CUCTEMATU3AIUS
156 3HaHUU 10 TeMe "ArperaTHble bubnuoreka [IOK
coctosHus BemniectBa. @a3oBLIe https://m.edsoo.ru/1d36b5b1
nepexopl"
O000I11IeHIE U CUCTEMATU3AIUS
157 3HAHUH 110 TeMe "DIEKTPUUECKOE Bubmorexa ITOK
" P https://m.edsoo.ru/3bf0def9
noJse
O000I11IeHIE U CUCTEMATHU3ALIUS
N " . bu6mmorexa [IOK
158 3HaHUH 110 TeMe "TlocTOSIHHBIN

AIEKTPUUYECKUN TOK"

https://m.edsoo.ru/71453ee6



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

O0001IeHYE ¥ cCUCTEMATU3 AU

159 3HaHu# 110 TeMe "TOoKH B pa3InyHbIX Bubmorexa ITOK
" P https://m.edso00.ru/3d40077a
cpenax
160 O06001IeHNEe U CUCTEMATU3 AL bubmuorexa [JOK
3HaHU# 110 TeMe "MarautHoe moie" https://m.edsoo.ru/3b4c06ae
PesepsHEIil ypok. O000IIEHNE U
161 CI/ICTIC)MaTI/IBE}l] pI/IiI 3HaHI/II7LIu 10 TEME bubmoreka LOK
: B ! https://m.eds00.ru/05362248
DNeKTPOMArHUTHAS WHYKITHS
PesepsHElil ypok. O0001IIEHNE U
162 CI/ICTI;)MaTI/ISZ pnﬂ 3HaHI/II7LIu 10 TEME bubmmorexa LIOK
1 https://m.eds00.ru/d6310bfd
"Mexannyeckue Konedanus"
PesepBusblil ypok. O0001IIEHIE 1
163 CI/ICTEM&TI/ISZ pml 3HAHUU 110 TEME bubmmorexa LIOK
" B | https://m.edsoo.ru/5e2bb83d
DJIeKTpOMarHUTHbIE KOJIeOaHus
PesepBHeIil ypok. O600ICHHE 1
164 CHCTEMaTHU3allusl 3HAaHUH 110 TeMe bu6mmoreka [IOK
"MexaHn4yecKkue u https://m.edsoo.ru/96a7a2dd
3JE€KTPOMAarHUTHHIE BOJIHBI"
Pesepsusblil ypok. O000IIIEHNE 1
165 CI/ICTEMaTI/I?;ZpI/ISI 3HaHI/H§1II 10 TEME Bubmorexa ITOK
" " B https://m.edso00.ru/52ad1603
Onruka
PesepBusblil ypok. O0001IEHIE 1
P P iﬂ bubmuorexa [JOK
166 cucTeMaTH3Aallis 3HAHUI IO TEME
https://m.edsoo.ru/5beclc65
"OcHoBrl CTO"
PesepBHeiit ypok. O6o01eHre 1
167 CUCTEMaTU3alUs 3HAHUU 110 TEME bubnnoreka [JOK

"KopnyckynspHO-BOJIHOBOMN
nyanu3m"

https://m.edsoo.ru/f7c59d38



https://m.edsoo.ru/3d40077a
https://m.edsoo.ru/3b4c06ae
https://m.edsoo.ru/053e2248
https://m.edsoo.ru/d6310bfd
https://m.edsoo.ru/5e2bb83d
https://m.edsoo.ru/96a7a2dd
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PesepBHelil ypok. O6o0mIeHHE 1

bubmuorexa [JOK

168 ‘(‘:I/ICTCMaTI/IBaHI/If 3HAHUH 110 TEME 1 0 httos://m.edsoo.ru/Lf511654
dusnka atoma
PesepBHelil ypok. O600mICHHE 1
cHUCTeMaTHU3aIvs 3HaHUH 110 TeMe bubmuorexa [JOK
169 1 0
"®du3uKa aTOMHOTO S7pa U https://m.edsoo.ru/905c5ce0
3JIEMEHTAPHBIX YaCTHUIL"
Pesepsubiil ypok. O0001IeHNE U
170 CHCTEMaTmZpHﬂ 3HaHH;IH 10 TEME 1 0 Bubmorexa ITOK
" B " https://m.edsoo.ru/2bffb94c
DeMeHTHI acTpO()U3UKH
OBHIEE KOJIMYECTBO YACOB I10 170 16

[TPOTPAMME



https://m.edsoo.ru/1f511654
https://m.edsoo.ru/905c5ce0
https://m.edsoo.ru/2bffb94c

YUYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOT' O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JId YYEHUKA
VYyeonuk. KacbsiHoB, B. A. ®usnka. ba3ossiii yposenb. 10 kiacc: yueOHUK /
B.A. KacesnoB. — 9-¢ u3z., crepeornmn.-M.: Ipoda, 2020-301 , (3) ¢ : wir.-
(Poccuiickuii yueOHUK)

Yyeonuk KacesiHoB B. A. ®usuka. ba3zossriit ypoBens. 11 kiacc: yueOHUK /
B.A. KacpsH0B.9-¢€ n3n. , ctepeotut. — M.: IIpocsemenne, 2021-288c.:ui

METOANYECKUE MATEPHUAJIBI 1JISA YUUTEJIA
MeTtoauueckoe nmocobue k yueOuuky B.A. KacesinoBa. KacbsiHoB B.A.
®dwusuka. ba3oselil yposenb. 10 knacc: meroanueckoe nocodue /B.A.
KacwsinoB. — M.: lpoda,

Metonunueckoe nmocodue k yueonnky B.A.KacbsiHoBa. KacksHoB B.A.
®dwuszuka. bazoblit ypoBeHsb. 11 kitace: Metoaunueckoe nmocooue /B.A.
KacwsinoB. 2-e uznanue, nepepadorantoe, — M.: JIpoda, 2019
HNunaktuyeckue Matepuaisl kK yueOnukam B.A Kacwssinoa A.E. Mapos,
E.A.MapoH (6a30Bsiii u yriryosieHHbIN ypoBeHb) 10 kimacc MockBsa, Jpoda,
2014

Junaktnyeckue Marepuansl kK yaeOHukam B.A KacesinoBa A.E. Mapos,

E.A.Mapon (6a30BbIii 1 yrityOsieHHBIN ypoBeHb) 11 kimacc Mocksa, [Ipoda,
2014

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbBI CETH
HUHTEPHET

https://m.edsoo.ru/7f416194

https://class-fizika.narod.ru/
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