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INOACHUTEJIBHASA 3AIINCKA

[Tporpamma 1o ¢usrke 6a30BOr0 ypoBHsI Ha YPOBHE CpeIHETO 0011Iero oOpa3oBanus pa3paboTaHa Ha
OCHOBE TIOJIOXKEHUH W TpeOOBaHUN K pe3ysbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeIbHON MPOTpPaMMBI,
npencrasieHHbx B PI'OC COO, a takxe ¢ yuéroMm denepaabHoi paboueit mporpaMmbl BOCIUTAHUS U
KOHIICTIMM TpernoAaBaHusi y4yeOHoro mpeamera «®Pusnka» B 00pa3oBaTeIbHBIX OpPraHU3AIUAX
Poccuiickoii @enepaiun, peain3yoluXx OCHOBHbIE 00pa30BaTeIbHbIE IPOIPAMMBL.

Conepkanue mnporpamMmbl 10 (U3MKE HANpPaBIeHO Ha (OPMHUPOBAHHME €CTECTBEHHO-HAYYHOH
KapTUHBI Mupa obOydatomuxcst 10-11 kmaccoB npu oOyueHuH ux (usnke Ha 6a30BOM YpOBHE Ha OCHOBE
CHCTEMHO-/IeATEIbHOCTHOTO Toxoaa. [IporpamMma no ¢usuke coorsercTByeT TpedoBanusim OI'OC COO k
TUTAHUPYEMBIM JIMYHOCTHBIM, TIPEJAMETHBIM W METalpeJMETHBIM pe3yjbTaraM OOydYeHHs, a TaKkxke
YUUTBIBAET HEOOXOAMMOCTb pean3allui MEXIPEIMETHbIX CBs3ed (DU3MKM C €CTEeCTBEHHO-HAy4YHBIMU
y4eOHbIMM TpeAMeTaMH. B Hell ompenensitoTcss OCHOBHBIE LIENTH M3yueHHUsl (U3UKU Ha YPOBHE CPEIHETrO
obmero oOpa3oBaHMs, IUIAHUPYEMBIE pE3yJbTaThl OCBOCGHUS  Kypca (U3UKU: JIMYHOCTHBIE,
MeTarpeMETHBIC, TPeAMETHBIC (Ha 0a30BOM ypOBHE).

[Iporpamma 1o ¢u3HKe BKIFOYACT:

® [UIaHMpYEMble pe3yJbTaThl OCBOEHUS Kypca (u3MKM Ha 0a30BOM YpOBHE, B TOM 4YHCIE

NPeMETHBIEC PE3YJIbTAThI IO TO/1aM O0YUYCHHUS;

® cozaepxanue yueOHOro npeamera « Pu3uKay 1o rogaM o0ydeHHS.

du3nka Kak Hayka o HanOoJiee 00X 3aKOHAX IPUPO/bI, BHICTYIIAs B Ka4eCTBE y4eOHOro npeamera
B LIKOJIE, BHOCUT CYIIECTBEHHBIH BKJIaJ B CHCTeMY 3HaHUH 00 okpykatomeM mupe. lIkonbHbIH Kypc
¢$u3MKN — cUCTEMOOOPA3YIOUIHIA Il €CTECTBEHHO-HAYYHBIX YUEOHBIX MTPEIMETOB, IIOCKOJIBKY (PU3NYECKHE
3aKOHBI JIXKAT B OCHOBE TPOIIECCOB U SIBJICHUH, M3y4aeMbIX XUMHUEH, Ononoruel, pusmueckoii reorpadueit
u actpoHoMmuel. Mcronb30oBaHue U aKTUBHOE NMpUMEHeHUe (U3NYECKUX 3HAHUN OMNpeJeliseT XapakTep U
pa3BUTHE PAa3HOOOPA3HBIX TEXHOJIOTUH B c(epe SHEPreTHKH, TPAHCIIOPTa, OCBOEHUS KOCMOCA, MOJTyYSHHS
HOBBIX MAaTEpUaJIOB C 3a/laHHBIMU CBOWCTBaAMH M Apyrux. V3ydyenue (U3MKU BHOCHT OCHOBHOM BKJIAJ B
(dopMHpOBaHHE €CTECTBEHHO-HAYYHOM KapTHHBI MHpa OO0ydJaomuxcs, B (OPMHpPOBaHHE YMEHHU
MIPUMEHSTh Hay4HbII METO/1 MO3HAHUS TPY BHIMOJHEHUH UMHU YU4EOHBIX HCCIIET0BaHUM.

B ocHOBY Kkypca ¢u3uku 11 ypoBHsI CpeJHEro o0Iero oopa3oBaHus MOJI0XKEH Pl UAeH, KOTopble
MO’KHO pacCMaTpUBATh KaK MPUHIUIIBI €0 IOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUU € HEN KypC SIBISIETCS JIOTUYECKU 3aBEPUIEHHBIM, OH COAEPKHUT
MaTepuai U3 BCeX pa3fesioB GU3MKH, BKIIIOUAET KaK BOIPOCHI KJIACCUYECKON, TAK M COBPEMEHHON (U3HKH.

Hoes cenepanuzayuu. B cooTBeTcTBUM C Hell Martepuan Kypca (QU3MKHM OOBEAMHEH BOKPYT
¢usnueckux Tteopuil. Benymmm B Kypce sBiseTcss (OpMHUpPOBaHHE MPEACTaBIEHUH O CTPYKTYPHBIX
YPOBHSIX MaT€puH, BEIIECTBE U MOJIE.

Hoea eymanumapuszayuu. EE peanuzanuss nOpeanojiaraeT MCHOJb30BaHHE T'yMaHUTapHOTO
noTeHuana GU3NIEeCKoil HayKu, OCMBICICHUE CBSI3M Pa3BUTUS (PU3MKM C pa3BUTHEM OOIIECTBA, a TAKXKE C
MHUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U 9KOJIOTHYECKUMU MpoOIeMaMu.

Hoes npuknaonoii nanpasrennocmu. Kypc ¢pusuku mpeanonaraet 3HaKOMCTBO C ITUPOKUM KPyTroM
TEXHUUYECKUX U TEXHOJOTUUYECKUX MPUIIOKEHUN N3yUYEHHBIX TEOPHUIl U 3aKOHOB.

Hoes skonozuzayuu peann3yercsl MOCPEACTBOM BBEICHHUS 3JIEMEHTOB COJCpPXKaHMS, MMOCBSILIEHHBIX
HKOJIOTHUECKUM MPOoOIeMaM COBPEMEHHOCTH, KOTOpPbIE CBsI3aHbl C Pa3BUTHEM TEXHMKH M TEXHOJIOTHH, a
TaKxke 00CyKIeHUs IPOOIeM PallMOHAIBHOTO MPUPOIOTIONB30BAHUS U HKOJIOTHYECKON 0e301MacHOCTH.

Crep>KHEBBIMHU dJIEMEHTaMH Kypca (U3MKH Ha ypOBHE CpEJHEro oOIiero odopa3oBaHuUs SBISIOTCS
¢buznueckue Teopun (GopMHUpPOBaHUE MPEACTABICHUHN O CTPYKTYpE MOCTPOEHUsI (PU3MUECKON TEOPHH, POJIU
(GyHIaMEHTAJIbHBIX 3aKOHOB M INPUHIMIIOB B COBPEMEHHBIX IPEACTABICHUSAX O MPHUPOJE, TpaHUIAX
IIPUMEHUMOCTH TEOPUH, IJIs1 OTIUCAHUS ECTECTBEHHO-HAYYHBIX SIBJICHUI U MPOLIECCOB).

CucTeMHO-JIeSATENIbHOCTHBIN TMOAX0A B Kypce (GU3UKM pealn3yeTcsi Mpexae BCero 3a Cuér
OpraHu3alM SKCIECPUMEHTAIbHON JIeATeNbHOCTH o0y4darommxcs. i 6a30Boro ypoBHs Kypca QpU3UKH —
3TO UCIMOJIb30BaHUE CUCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX SKCHEPUMEHTOB U JIAOOPATOPHBIX padoT,



KOTOpbIe B MporpaMMe no ¢uszuke oObeAMHEHBbI B OOLIMI CIUCOK YYEHHYECKHUX MPAKTHUYECKUX padoT.
Brinenenne B yKa3aHHOM TNiepedHe JabopaTOpHBIX pabOT, MPOBOJUMBIX JJSI KOHTPOJS U OICHKH,
OCYIIECTBIISIETCS YYaCTHUKAMHU 00pa30BaTeNIbHOTO IMpoliecca UCX0J U3 0COOEHHOCTEW IUIAHMPOBAHUS U
ocHameHusi kabuHeta ¢u3uku. [Ipu sTOoM oOecreunBaeTcs OBJAJeHUE OOYYAIOUIUMUCS YMEHUSIMH
IPOBOJUTh KOCBEHHBIE M3MEPEHMs, UCCIIEIOBAHUS 3aBUCUMOCTEH (PU3MUECKUX BEJIMYHMH U IMOCTAHOBKY
OIIBITOB T10 MIPOBEPKE MPEATIOKEHHBIX TUIIOTE3.

Bonbiioe BHUMaHHE YIENsSeTCsl PEUICHWI0 PAacdYETHBIX M KAaueCTBEHHBIX 3amad. [lpm atom uis
pacuéTHBIX 3a]1a4 MPUOPUTETOM SIBIIAIOTCS 3aJa4u C SBHO 3aJJaHHOW (PU3NUECKON MOJIEIBIO, TO3BOJIAIONINE
MPUMEHSTh M3yYeHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJIHOTO pa3fesia Kypca, TaK U HUHTETpUpys
3HAHUS U3 Pa3HBIX pa3nenoB. i KaueCTBEHHBIX 33/1a4 MPHOPUTETOM SIBIISIIOTCS 3a/laHUs HA 0OBSCHEHHE
MPOTEeKaHUs (PU3MUYECKUX SBJICHUN W TPOIIECCOB B OKPY KAIOMIEH KHU3HH, TpeOyrome BIOOpa pusmueckon
MOJIETIH JIJIsl CUTYalH MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpeboBanusmu PI'OC COO k MarepHalbHO-TEXHHUYECKOMY OOECIICUEHUIO
y4eOHOro mpoiiecca 0a30BbIil YPOBEHb Kypca ()M3UKH Ha YPOBHE CpPEIHEro o0IIero oOpa3oBaHus JAOKEH
M3y4aThCsl B YCJIOBHUSIX MPEIMETHOTO KabWHeTa (PM3MKH WM B YCJIOBUSX HMHTETPHPOBAHHOTO KaOWHeTa
MPEAMETOB  €CTECTBEHHO-HAYYHOTO IHMKIa. B kaOuHere (QU3MKKM JOMKHO OBITH HEOOXOIUMOE
nabopatopHoe OOOpyHOBAaHUE AJsl BBIMNOJIHEHHS YKa3aHHBIX B MporpamMme Mo (U3HKE YYEHHYECKHX
NPAaKTUYECKUX paboT U AEMOHCTPALMOHHOE 000pYIOBaHHUE.

JlemoHCTpanmoHHOe 000pynOBaHHE (OPMHUPYETCS B COOTBETCTBUU C MPUHIUIIOM MHUHUMAIBLHOU
JIOCTaTOYHOCTH M OOeclneynBaeT IMOCTAaHOBKY IEPEYUCICHHBIX B IMporpamMme Mo (U3MKE KIIOYEBBIX
JEMOHCTpalMii  JUIsi  WCCJIENOBAaHUS  HM3yYaeMbIX SBJICHHMM W TPOIECCOB, HOMIUPUYECKUX U
(byHIaMEHTAIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHHIA.

JlaGopaTtopHoe 00OOpyIOBaHME [UISI YYECHHUYECKHX TPAKTHUYECKUX pPabOT (GopMHpyeTcsi B BHUJE
TEMaTUYECKUX KOMIUIEKTOB M oOecreuyuBaeTcs B pacdy€ére OJHOTO0 KOMIUIEKTa Ha JBYX OOYyYarolUXCS.
TemaTnueckue KOMIUIEKTHI Ja0OpaTOpHOTO O00OpYyHOBaHUS JOJKHBI OBITh MOCTPOEHBI HA KOMILUIEKCHOM
MCTIOJIb30BAaHUH AHAJIOTOBBIX U LU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX U3MEPHUTEIBHBIX CHCTEM B
BUIe TU(PPOBBIX JTaOOPATOPHIA.

OCHOBHBIMU 1EJIIMU U3Yy4€HHUS (PU3UKHU B 00IIEM 00pa30BaHUU SIBIISIFOTCS:

* (opMupoBaHHME HHTEpeca U CTpemJieHUS OOydalolmUXCsl K HAYYHOMY H3YYEHHUIO MPUPOIBI,

pa3BUTHE UX MHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
® pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIe TIO3HAHUS M (POPMUPOBAHHE HCCIEIOBATEIHCKOTO
OTHOIIECHHS K OKPY>KAIOIIIM SIBIICHHSIM;

* (hopMUpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yIbTaTa U3yuyeHUs] OCHOB CTPOEHUSI MaTepUU U
(byHIaMEHTaIbHBIX 3aKOHOB (DU3HKHU;

* (GopMHpOBaHUE YMEHHUI OOBACHATH SIBICHUS C HCIOJIb30BAaHHEM (PU3MUYECKUX 3HAHUIN M HAyUHBIX
JI0Ka3aTeNbCTB;

* (opMupoBaHHME MPEACTABICHUN O POIM (PUIUKU Uil PAa3BUTHUA OPYTHMX ECTECTBEHHBIX HayK,
TE€XHUKU U TEXHOJIOTUH.

JlocTikenne 3THX Leiel oOecreyrBaeTcsl pelleHHeM CIEAYIOUIMX 3a/7ad B MIpolecce H3ydeHUs
Kypca (pu3MKu Ha YpOBHE CpelHEro oOuiero o0pa3oBaHus:

® npuoOpeTeHHe CUCTEMbl 3HAHUI 00 O0mMX (PU3MUECKHX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSIX,

BKIJIIOYAsT MEXaHHKY, MOJEKYISpHYI0 (HU3UKY, ODIEKTPOJWHAMHUKY, KBAaHTOBYIO (U3UKY U
3JIEMEHTHI aCTPOPUUKH;
* (QopMHpOBaHHWE YMEHHUH TPHUMEHSATh TEOPETHUYECKHE 3HAHUS Ui OOBACHEHHS (U3NIECCKUX
SIBJIGHUH B TIPUPOJIE U JUISl IPUHSATHUS MPAKTUYECKUX PEIICHUN B TOBCEIHEBHOM JKU3HH;

® OCBOCHHE CIIOCOOOB PELIeHUs pa3IMYHbIX 3334 C SBHO 33JaHHONM (U3MUECKOM MOEIbIO, 3ajad,
M0JIPa3yMEBAIOIINX CAMOCTOATENBHOE CO3/1aHue (DU3MYECKONW MOMAETH, aJeKBATHOM YCIOBUSAM
3aJ1a4u;

® qpoHMMaHHE (U3MYECKHX OCHOB U TPUHLHUIOB JACUCTBUA TEXHUYECKUX YCTPOWCTB U

TEXHOJIOTUYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPY’KAIOIIYIO Cpeay;



® OBJaJEHUE METOJaMH CaMOCTOSITEJIbHOIO IUIAHUPOBAHMA U  MPOBEACHUS  (U3NYECKUX
OKCIICPUMCHTOB, aHaJIM3a W UWHTCPIIPETAUN I/IH(bOpMaI_II/II/I, OMPCACIICHUA OOCTOBCPHOCTU
MIOJTYYSHHOTO PE3yJIbTaTa;
® CO3JjaHH€ YCJIOBUM [JII Pa3BUTUA YMEHHH TMPOEKTHO-UCCIEI0BATEIbCKONM, TBOPYECKOU
JesITebHOCTH.
Ha u3yuenue ¢pusuku (0a30BbIli ypOBEHB) Ha yPOBHE CpeHEro obiiero oopazoBanus orBoautcs 136
yacoB: B 10 kiacce — 68 yacoB (2 gaca B Hezeno), B 11 kitacce — 68 yacoB (2 yaca B HEZIETIO).
[Ipennaraemslii B mporpaMMe 1o (u3uke nepeueHb J1a00paTOPHbIX U MPAKTUYECKUX padoT SBIISETCS
PEKOMEHIOBAaHHBIM, YYHUTENb J€1aeT BBIOOp MPOBEACHHUS IIa0OpaTOpPHBIX PabOT U OMBITOB C YYETOM
MH/IMBUIYAIbHBIX OCOOCHHOCTEH 00yYaromuXcs.



COJEP)KAHUE OBYYEHUA
11 KJIACC

Pa3znea 4. diiekTpoauHaAaMUKA

Tema 3. Maznummnoe none. InNeKmpoMacHUMHAA UHOYKUUS

IlocTrositHHbIE MarHuThl. B3aumonelcTBHE IOCTOSHHBIX MAarHuTOB. MarnutHoe 1mosie. Bektop
MarHuTHOM WHAYKUMHU. [IpuHIMI Cynepno3uiuy MarHUTHBIX IOJIeW. JIMHMM MarHUTHOM WHIYKIUU.
KapTuna mMHUI MarHUTHOW MHAYKLMH ITOJIA TOCTOSIHHBIX MarHUTOB.

MarauTtHoe nose NpoBOAHMKA C TOKOM. KapTuHa NMHMN MHAYKIMM MarHUTHOTO MOJS JJIMHHOIO
MPsIMOTO TPOBOJHMKA M 3aMKHYTOI'O KOJBLEBOIO IPOBOJHMKA, KaTyIIKH ¢ TokoM. OmnelT Opcrena.
B3anmopeiicTBre NpOBOJIHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ Monynb W HampasieHHE. [[BHKEHHE 3apsHKEHHOM YacTHLBI B OJHOPOAHOM
MarHuTHOM noje. Pabota cuisl Jlopenna.

SIBneHue 371eKTpOMarHuTHOM MHAYyKUKU. [ToTOK BekTOpa MarHUTHOM MHAYKUIUU. DIEKTPOABUKYIIAst
CUJIa MHIYKIMU. 3aKOH 3JIEKTPOMArHUTHON MHAYKIMK Dapazes.

BuxpeBoe anekTpuueckoe noje. IIEKTPOABUKYIIAsl CHJIAa UHAYKIUU B IIPOBOJAHMKE, JBMKYILIEMCSA
IIOCTYIATEJIBHO B OAHOPOJHOM MarHUTHOM IIOJIE.

[IpaBuiio Jlenna.

WNHayKTUBHOCTG. SIBIIEHHE CAaMOMHAYKINN. DIEKTPOABIKYIIAsL CHIA CAMOUHAYKIIHH.

OHeprus MarHUTHOT'O TI0JIS1 KaTYIIKHU C TOKOM.

DNEKTPOMarHuTHOE I0JIE.

TexHuueckue yCTpOMCTBA U MPAKTUYECKOE IIPUMEHEHHUE: IMIOCTOSHHBIE MAarHUThI, 3JIEKTPOMAarHUTHI,
3JIEKTPOJIBUIaTeNb, YCKOPUTEH 3JIEMEHTAPHBIX YAaCTUL, MHAYKI[MOHHAS T€Yb.

Jlemoncmpayuu

OmneIT OpcTena.

OTKJIOHEHHUE 3JIEKTPOHHOTO MMyYKa MarHUTHBIM I10JIEM.

JIMHUM WHIYKIIMY MarHUTHOTO TOJIS.

B3aumoneiicTBue 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuiibl JIopeHIla Ha MOHBI JJIEKTPOJIUTA.

SIBneHue ANEeKTPOMArHUTHON MHAYKIUH.

[IpaBuio Jlenma.

3aBUCHUMOCTB 3JIEKTPOJBIKYIIEN CHIIBI UHAYKIMH OT CKOPOCTH U3MEHEHNSI MarHUTHOT'O TIOTOKA.

SIBrieHME CAMOMHTYKIIU Y.

Yuenuueckuii sxcnepumenm, nabopamopmvle pabomol

W3ydeHre MarHUTHOTO NOJIS KaTYIIKHA C TOKOM.

HccnenoBanue AeCTBUSA TOCTOSIHHOIO MAarHATA HA PaMKYy C TOKOM.

HccnenoBanue sBiIeHUs 3J1€KTPOMAarHUTHOM MHIYKIUU.

Pa3pean 5. Kojie6anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoOMAZHUMHbIE KOIEOAHUSA

Konebarenprast cuctema. CBOOOIHBIE MeXaHWYECKHE KoyieOaHUs. ['apMoHHMUYEcKHe KOJICOAHMS.
[lepuon, wactora, ammmuryna u (asa xonebanmii. [IpykuHHBIH MasTHUK. MaTeMaTUYeCKH MasTHUK.
VYpaBHeHue rapMoHHUeckux kosnebanuil. [IpeBpaiienue sHepruu Npu rapMOHUYECKUX KOIeOaHUsX.

Konebarenbubliit koHTYyp. CBOOOAHBIE SJIEKTPOMArHUTHBIE KOJeOaHUsl B UEAIBHOM KOJeOaTeTbHOM
KOHTYpe. AHAJOTHS MEXKIy MEXaHHYECKUMHU M DJIEKTPOMAarHUTHBIMU Kojebanusmu. @opmyna TomcoHa.
3aKOH COXpaHEHMsI SHEPTUU B UI€aJIbHOM K0Je0aTeIbHOM KOHTYPE.

[IpencraBienue o 3aTyxaromux KojleOaHUsX. BeIHy X /IeHHbIe MexaHHueckue konebanusi. Pezonanc.
BrIHyKI€HHBIE 2IEKTPOMAarHUTHBIE KOJIeOaHUsI.



[lepemennbiii  Tok. CHHyCOMAQIBbHBIA NEPEMEHHBbIM TOK. MOIIHOCTh NEPEMEHHOTO TOKa.
AMIUTUTYAHOE U JEHCTBYIOIIEE 3HAUCHUE CUJIbI TOKA U HAIIPSKEHUSI.

Tpanchopmarop. IlpomsBojacTtBo, mepenadya ¢ MOTPEOJIGHHE  DICKTPUYECKON  DHEPrHUH.
DKOJIOTMYECKUE PUCKH IIPU MPOU3BOJICTBE AIEKTPOIHEpTrun. KynbTypa UCHIOIB30BaHUs 3JEKTPOIHEPTUU B
MOBCEHEBHOM KU3HHU.

TexHuueckue yCTpPOWCTBA M MPAKTUYECKOE IPUMEHEHHE: HIIEKTPUUYECKUN 3BOHOK, T'€HEpaTop
MEPEMEHHOTO TOKA, JIMHUH JIEKTpOoIepeaay.

Jlemoncmpayuu

HccnenoBanue mapameTpoB KosieOaTeNbHOM cucTeMbl (IPYKUHHBIN UM MaTeMaTHYECKUN MasiTHUK).

HaGmronenue 3aTyxaronmx KoiaeOaHui.

HccrnenoBanue cBOMCTB BBIHYKICHHBIX KOJICOAHUH.

Hab6monenue pe3onanca.

CB0OOIHBIE ANEKTPOMATHUTHBIE KOJIeOaHus.

OcuumiorpaMmsl (3aBUCUMOCTH CHJIBI TOKA W HAIPSKEHUsT OT BPEMEHH) ISl 3JIEKTPOMArHUTHBIX
KOJIeOaHMil.

Pe3onanc mnpu 1mocCieOBaTEIbHOM COECIMHEHHWH PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTH U
KOHJIEHCATOopa.

Mogeinb TUHUU 3IEKTPOIepeauH.

Yuenuueckuii sxcnepumenm, nabopamopule pabomol

HccnenoBanue 3aBUCHMOCTH MEPUOJIa MAJIbIX KOJIEOAHUM rpy3a Ha HUTU OT JAJUHBI HUTU U MacChl
rpysa.

UccnenoBanue mnepeMeHHOrO TOKa B LIEMM M3 IMOCIEIOBATEIbHO COEIMHEHHBIX KOHAEHCATOpa,
KaTYIIKUA U PE3UCTOPA.

Tema 2. Mexanuueckue u In1eKmpomMazHuUmHbvle 60JIHb

MexaHnuyeckue BOJIHBI, yciaoBUs pacnpoctpaHeHus. [lepuon. CkopocTe pacnpocTpaHEHuUs U JIMHA
BoTHEL. [lonepeunsie U poaoabHBIE BOMHBEL. HTEpdepentus u nudpakiius MEXaHHYeCKUX BOJH.

3Byk. CkopocTb 3ByKa. I poMKocTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DNeKTPOMarHUTHBIE BOHBI. Y CJIIOBHSI M3JIYyUEHUS DJIEKTPOMAarHUTHRIX BOJIH. B3auMHass opueHTamms
BekTopoB E, B, V B snekrpomarHuTHO#l BosiHE. CBOMCTBAa 3JEKTPOMATHUTHBIX BOJIH: OTpa)K€HHE,
MpeoMIIeHUE, Mosipu3anus, Judpakius, uarepdeperius. CKOpoCTh YEKTPOMArHUTHBIX BOJH.

[Ikana 371eKTpOMarHUTHBIX BOJH. [I[pUMEHEHHE AIIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.

[TpunIMIIBI pagnoCBA3U U TeneBuAeHuA. Pagnonokanus.

DIEKTPOMarHUTHOE 3arpsA3HEHUE OKPYIKAIOIIEH Cpebl.

TexHuueckue yCTpOWCTBA UM  MPAKTHUYECKOE MNPUMEHEHHUE: MY3bIKalbHblE HHCTPYMEHTHI,
yIbTPa3BYyKOBask JIMarHOCTHMKA B TEXHUKE W MEIUIMHE, pajap, PaAuONpPUEMHUK, TEJIEBU30p, AHTEHHA,
tenedon, CBU-neus.

Jlemoncmpayuu

OO6pazoBaHue U pacIpOCTPaHEHUE TOMEPEUHBIX U MPOIOJIBbHBIX BOJH.

Konebmomeecs Teno Kak HCTOYHHK 3BYKa.

HabGmronenue oTpaykeHus U MPETOMIICHUS MEXaHUYECKUX BOJH.

Habmonenue unrepdepeHunu u AuQpakiini MEXaHMYECKUX BOJIH.

3BYKOBOM pE30HAHC.

HaGmroienue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMITUTYIOW U 9aCTOTON KOJICOaHMIA.

UccnenoBanue CBOWCTB SJEKTPOMArHUTHBIX BOJH: OTPaXXE€HWE, MPEJIOMIICHUE, MOJIIpU3aIlus,
nudpaknys, nHTepdepeHIns.

Tema 3. Onmuxa

I'eomerprueckass ontuka. IIpsMonuHENHOE pacHpoCTpaHEHUE CBETa B OAHOpPOAHOU cpene. Jlyu
cBeTa. ToueuHbIli HICTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoeHne n300pakeHN B IMIIOCKOM 3epKalie.



IIpenomienne cBera. 3aKOHBI MNPEJIOMIICHUS CBeTa. AOCONIOTHBIA MOKa3aTeib IPETOMIICHHUS.
[TonHoe BHyTpeHHee oTpaxeHue. IIpenenbHbIi yroil MoJMHOro BHyTPEHHETO0 OTPasKCHMUS.

Hucnepcus cseta. CiioxHbIi cocTaB 6enoro cera. L{ser.

Colwuparorue u paccenBaromuye JUH3bI. ToHKas auH3a. DOKYCHOE PACCTOSHUE W ONTHYECKas Chja
TOHKOHM JuH3bI. [locTpoenne n3o0paxkeHUH B cOOMPAIOIIMX U paccenBaIONIMX JHH3aX. DopMysa TOHKOM
JMH3BL. Y BEIMUYEHUE, 1aBAEMOE JIMH30M.

[Ipenensr TPpUMEHUMOCTH TEOMETPUYECKON ONTUKH.

BomnoBas ontuka. MaTepdepenmms cBera. KorepeHTHbIE WCTOYHHKH. Y CJIOBHUS HAOMIOACHUS
MaKCUMyMOB ¥ MHUHUMYMOB B HWHTEp(EpPEHIIMOHHON KapTHHE OT JBYX CHH(A3HBIX KOTEPEHTHBIX
HCTOYHUKOB.

Hudpaxius ceera. [Iudpakunonnas pemiérka. YciaoBue HAONIONEHUS TJIABHBIX MAaKCHMyMOB TpU
MaJieHU MOHOXPOMATHYECKOI0 CBeTa Ha TU(PAKIIMOHHYIO PEIIETKY .

[Honspuszanus ceera.

TexHuueckue ycTpoicTBa U MpakTUYECKOe NPUMEHEHHE: OUKH, JIyna, (hoToanmapar, mpoeKIUOHHBINA
anmnapar, MUKpPOCKOII, TEJIECKOII, BOJIOKOHHAs ONTUKA, AU(PPaKIIMOHHAS pEeUIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpsmonuHeitHOE pacnipocTpaHeHHe, OTPAKEHHE U TpeToMiieHre cBeTa. OnTHdeckue mpruoopshl.

ITonHoe BHyTpeHHee oTpaxkeHue. Mozeib CBeTOBOA.

HccnenoBanue cBOWCTB M300paKeHUM B TMH3aX.

Moenu MUKpPOCKOIIA, TEJIECKOA.

HabGmonenue natepdepeHImu ceera.

Habmonenue nudpakuuu ceera.

HabGmonenue aucnepcun ceTa.

[TosydyeHue cnekTpa ¢ HOMOIIbIO MPU3MBI.

[TonydeHnue cnekTpa ¢ MOMOUIbIO AUPPAKIIMOHHON PEIIETKH.

HabmroneHue nonspusauu cBeTa.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomsoi

N3mepenue nokaszaresns NpeaoMIIEHUS CTEKIIA.

HccnenoBanue cBOWCTB N300paKeHH B TMH3aX.

Habmonenue nucnepcuu cBeTa.

Pazgen 6. OcHOBBI crienMaJIbLHOW TEOPUU OTHOCHTEJILHOCTH
I'panunel  OpPUMEHUMOCTH — KJIacCMYeckol  MexaHukd. [locTymaTel  chenuanbHOW — TEOpHUH
OTHOCUTEJIbHOCTU: HMHBAapUAHTHOCTb MOJYJS CKOPOCTH CBE€Ta B BaKyyme, HNPHUHIMI OTHOCHTEIbHOCTH
DWHIIITEHHA.
OTHOCUTENHHOCTh OJJHOBPEMEHHOCTH. 3aMEJJICHIE BPEMEHHU M COKPAIIICHUE JUTHHBI.
DHeprus U UMIYJIbC PEISITUBUCTCKON YaCTHIIBI.
CBs13b Macchl ¢ FHEPTUEN U UMITYJILCOM PEISATUBUCTCKOMN YaCTULIbl. DHEPIUs OKOSI.

Paszpnen 7. KBanToBas puszuka

Tema 1. Dnemenmut K6AHMOBOU ONMUKU

®oronsl. opmyna [Inanka cBs3u sSHEpruu GOTOHA C €r0 YaCTOTOW. DHEPTUs U UMITYJIbC POTOHA.

OtkpoiTe U wuccienoBanue ¢orodddexra. Ombitel A. I'. CromeroBa. 3akoHbl (oTodPdeKTa.
VYpasuenue DitnmreitHa ais Gorodddexra. «Kpacnas rpanumay gororddexra.

JaBnenue cBera. OnbiTel [1. H. JIeOGenena.

XUMHUYECKOE IEMCTBUE CBETA.

TexHuYecKkue yCTpOMCTBA M MPAKTHYECKOE MPUMEHEHHE: (OTORIEMEHT, (HOTOJATUMK, COITHEUHAs
OaTapesi, CBETOIUO/.

Jlemoncmpayuu

@010 peKT Ha YCTAaHOBKE C IMHKOBOH MIIACTHHOM.



HccnenoBanue 3ak0HOB BHEIIHETo ¢porodddexra.
Ceeronuon.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mogens atroma Tomcona. Omnbitel Pezepdopna mo paccessHuto o -yactuil. Ilnanerapnas monens
atoma. [loctynatel bopa. M3nyuenue n mornomeHne (GOTOHOB IMpH MEPEXOE aToMa C OJHOTO YPOBHS
SHEpruu Ha apyroi. Buasl cnextpoB. CriekTp ypoBHEH SHEPrUM aToMa BOJIOPO/a.

BousiHoBBI€ cBOMcTBa yacTull. Bomuel ge bpoinsa. KoprycKyisipHO-BOJIHOBOM JTyaau3M.

CrioHTaHHOE U BBIHYKJIEHHOE U3JTyYEHUE.

TexHnyeckue ycTpoHCTBAa M INPAKTUYECKOE NPUMEHEHME: CIEKTPAJIbHBIN aHamu3 (CHEKTPOCKOIN),
Ja3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopaenb onbiTa Pesepdopaa.

OrnpenenieHne JIMHBI BOJIHBI Jla3epa.

HabGmronenne nuHeH4aThIX CIEKTPOB U3TyUCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomol

HabmioneHue nuHeiuaToro crnekrpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTHI, JOKA3bIBAIOIINE CI0KHOCTh CTPOCHHUS spa. OTKPBITHE PaAMOAKTUBHOCTH. OMBITHI
Pezepdopna mo ompeneneHuro coctaBa paanOaKkTUBHOrO u3nydeHus. CBoiicTBa anbda-, Oera-, ramma-
u3iydeHus. Bausinue pagoakTUBHOCTH Ha )KMBBIE OPTaHU3MBI.

OtkpbiTe TpoTOHa U HeWTpoHa. HykionHas moznens sapa ['eitsenOepra—lBanenko. 3apsin sapa.
Maccooe uncino sapa. U3oTomnsl.

Anbda-pacnian. DJIEKTPOHHBIA M  TMO3UTPOHHBIM  Oeta-pacnan. ['amma-w3nydeHue. 3aKkoH
pPaaMoOaKTUBHOIO pacnaja.

DHeprust CBA3M HYKJIOHOB B sizipe. SnepHbie cuitbl. JledekT Macchl spa.

SAnepusle peakunu. JleneHne U CUHTES SAEp.

SAnepupiii peaktop. TepmosimepHbiii cuHTe3. [IpoOGnemMbl M TEPCHEKTHBBI SIEPHON SHEPIETHKHU.
DKOJIOTUYECKHE ACIIEKTHI SIIEPHON YHEPTETHKH.

OnemeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

MeTto1p1 HaOMIIOIEHUS U PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHUL.

@OyHIaMeHTalbHbIe B3auMOIeHCTBUS. EquHCTBO (pr3nueckoit KapTHHBI MUpA.

TexHUUeCKUe YCTPOWCTBA U MPAKTHUECKOE MPUMEHEHHE: TO3MMETp, KaMepa BuibcoHa, saepHBIN
peakTop, aToMHasi 6om0a.

Jlemoncmpayuu

CY€TunK MOHU3UPYIOIINX YaCTHULL.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
HccnenoBanue TpekoB 4acTHIl (110 TOTOBBIM (hoTorpadusim).

Pa3znea 8. JiieMeHTBI ACTPOHOMHUM U ACTPOPUBUKH

Otanbl pa3zBuTHs acTpoHoMUH. [IpukinazHoe 1 MUPOBO33PEHUYECKOE 3HAUYEHUE ACTPOHOMUMU.

Bupn 3Bé3nn0r0 HebOa. Co3Be3nus, sipKue 3BE3/1bl, MIAHETHI, UX BUJIUMOE JBUKCHUE.

CoyHeyHas cucTeMa.

Comsnne. ConHeuHass akTUBHOCTh. Mctounmk sHeprum CosiHIa M 3BE31. 3BE3IbI, UX OCHOBHBIC
XapakTepUCTUKU.  J(MarpamMmma  «CHEKTpaJibHBIM  KJdacC —  CBETUMOCTb».  3BE31bl  TJIaBHOU
MOCJIEIOBATEABHOCTH. 3aBUCUMOCTh «Macca — CBETHMOCTBY» JJIS 3BE3] TJIaBHOM I10CJIE0BATEIILHOCTH.

Bnytpennee ctpoenue 3B€31. COBpeMEHHbBIE MPEICTABICHUS O MPOUCXOXKICHUHU U dBoonnu CoiHIa U
3BE37. DTanbl )KU3HHU 3BE3I.



Mneunsiii Ilyte — nama T'anaktuka. Ilomoxenume m nBwxkenue ConnHua B [Mamaktuke. Tumbl
rajaktuk. Paguoranaktuky U kBazapsl. UEpHbIE ABIPHI B sAPax TAAKTHK.

Bcenennas. Pacmmmpenue Bceenennoil. 3axkon XaO6na. Pasberanue ramaktuk. Teopus bombiioro
B3pbIBa. PenmkToBOE M3itydeHue.

MacmtaOHas cTpykTypa Beenennoil. Meraranaktuka.

Hepeménusie mpoOieMbl aCTpPOHOMUH.

Yuenuueckue nabnrooenus

HaGmroneHnss HEBOOPYXKEHHBIM TIJIa30M C HCIOJIB30BAHUEM KOMIBIOTEPHBIX NPWIOKEHUN 1JIs
OTIpeJIeNIeHUs] TIOJI0KEeHUsI HeOeCHBIX OOBEKTOB Ha KOHKPETHYIO JlaTy: OCHOBHBbIE co3Be3qust CeBepHOro
MIOJTyLIAPUS U SIPKUE 3BE3/BI.

Hab6monenus B reneckon Jlynsl, mutaner, Mieunoro [TyTu.

Oo0o0maree NnoBTOpeHne

Ponp pu3MKM M acTpOHOMHM B 3KOHOMHYECKOH, TEXHOJIOIMYECKOW, COLMAIbHOM M ATHYECKOU
cdepax AeATENIbHOCTH YEJIOBEKa, POJIb M MECTO (DU3UKH M aCTPOHOMHH B COBPEMEHHON HAayYyHOW KapTHHE
MHpa, poiib GU3NIECKO Teopuu B (POPMHUPOBAHNHU TPEACTABICHUN O (pU3MUYECKON KapTHHE MHpA, MECTO
(Gu3n4eckoil KapTHMHBI MUpa B OOLIEM psly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IPEICTABICHUNA O
IPUPOJIE.

MesknpeamMeTHbie CBSI3H

Nzydenue kypca ¢puzuku 6a30Boro ypoBHs B 11 Kitacce oCyIIeCTBIIETCS C YIETOM COJePKATEITBHBIX
MEXIIPEIMETHBIX CBS3EH C KypcaMu MaTeMaTHKH, OMOJIOTUH, XMMUH, Freorpaduu U TEXHOJIOTHH.

Mesicnpeomemnuvie nonsimus, CBA3aHHbIE C W3yYEHUEM METOJIOB HAy4YHOIO IO3HAHUS: SIBJICHUE,
Hay4HBIM (akT, TUMOTe3a, (QU3NYEeCKas BeJIMYMHA, 3aKOH, TEOpHs, HAOIIOACHHE, SKCIEPHUMEHT,
MOJICJINPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUH, TPUTOHOMETpUYECKHE (YHKIMH: CHHYC, KOCHHYC,
TAQHI'€HC, KOTAHIE€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKIECTBO, BEKTOPBI M MX HPOEKLIHUH Ha OCHU
KOOp/IMHAT, CJOXEHHWE BEKTOpPOB, IPOM3BOJAHBIC JJEMEHTApHBIX (QYHKUUH, MNpU3HAKK MOA00OUS
TPEYTOJILHUKOB, OTIPEIeICHUE TJIOUIAIU TIIOCKUX (Uryp u 00bEMa Tel.

buonocus: »nekrpudeckue SBIEHUS B JKUBOM mpHpone, KojedaTelabHble MABMKEHUS B >KUBOM
IIPUPOJIE, ONITUYECKUE SBJICHUS B )KUBOU MIPUPOJE, ACUCTBHE PaJlUallii HA JKUBBIE OPTaHU3MBI.

Xumus: CTPOGHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKAst CTPYKTypa TBEPIBIX TEJ, MEXaHU3MBI
00pa30BaHMs KPUCTAIUIMYECKON PEHIETKH, CTIEKTPATbHBIN aHAJIH3.

l'eocpagpua: MarHuTHBIE TIONIOCAa 3€MJIM, 3alle)KM MAarHUTHBIX pyad, (QOTOChEMKAa 3E€MHOI
IIOBEPXHOCTH, NPEACKA3aHUE 3€MIICTPSCEHUM.

Texnonocus: JVHUM DIIEKTpOIlepenad, TIEHEpaTop IIEPEMEHHOIO TOKA, DJJIEKTPOABUIATEIb,
UHIYKIIMOHHAS TIeYb, pajap, paAuoNpuéMHHK, TEIEBU30p, aHTeHHA, Tenedon, CBY-neub, MpOeKIIMOHHBIN
anmnapart, BOJJOKOHHas ONTHKA, COJIHEUHas OaTapes.



IIVTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA INTPOT'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA3OBAHMUA

OcBoenne yuyeOHoro npeamera «@dusuka» Ha ypoBHE cpeaHero oOiiero obpaszoBaHus (0a30BbII
ypOBeHB) JOJDKHO 00ecIeYuThb JOCTUIKCHUC CIICAYIOIHNX JIUYHOCTHBIX, MCTAIIPCAMCTHBIX U NPCAMCTHBIX
o0pa30BaTeNbHBIX PE3YIbTATOB.

JIMUHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pe3yibTaThl OCBOCHHS yueOHOro npeamera «Pu3nka» JOKHBI OTpaXkaTh TOTOBHOCTD
U CIIOCOOHOCTh OOYYaroIIUXCsl PyKOBOJACTBOBATHCA CPOPMUPOBAHHOW BHYTPEHHEH MO3MLIMEH JTMYHOCTH,
CHUCTEMOHN IIEHHOCTHBIX OpHEHTAllUi, TIO3UTUBHBIX BHYTPEHHUX YOEXKIEHUN, COOTBETCTBYIOIIUX
TPaJMLIMOHHBIM IIEHHOCTSIM POCCUICKOro OOIIeCTBa, pPACIIMPEHHUE >KU3HEHHOTO OIbITa U OIbITa
JIeATEIbHOCTH B IPOLIECCE pealn3alld OCHOBHBIX HAIIPaBJICHUM BOCHUTATEIBHOM NEATEIBHOCTH, B TOM
YUCJIE B YACTHU:

1) rpaskaaHCcKOro BOCIIUTAHUS:

c(OPMUPOBAHHOCTh TPAXKJAHCKON MO3MIMHU O0YyYaromerocsi Kak aKTHUBHOIO U OTBETCTBEHHOI'O
YJIeHa POCCUIICKOro 00111ecTBa;

MPUHSITHE TPATUIIMOHHBIX 00IEYeTOBEUeCKUX TYMAaHUCTHUECKUX U IEMOKPATUIECKUX IEHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JIEITEIFHOCTh B HHTEpECaX IpakJaHCKOTo 00IIeCTBa, y4acTBOBATh B
camMOympaBJieHUH B 00pa30BaTeIbHON OpraHU3alliH;

yMEHHE B3aUMOJEHCTBOBATh C COIMAIBHBIMH MHCTHUTYTaMH B COOTBETCTBUU C MX (PyHKUHUAMU H
Ha3HA4YCHHEM;

TOTOBHOCTh K TYMAHUTAPHON U BOJOHTEPCKOW IEATEIIBHOCTH;

2) NaTPMOTHYECKOT0 BOCIIMTAHMS:

c(hOpPMUPOBAHHOCTh POCCUNCKOMN TPakIaHCKON HUIEHTUYHOCTH, MaTPHUOTU3MA;

LIEHHOCTHOE OTHOUIEHUE K TOCYAapCTBEHHBIM CHUMBOJIAM, JOCTUKEHHUSM POCCUUCKUX YUYEHBIX B
obnactu (GU3WKHU U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBEICHUS;

CIIOCOOHOCTh OILIGHHMBATh CUTYallMI0 W MPHUHUMATh OCO3HAHHBIE PEIIEHUs, OPUEHTHPYICh Ha
MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B IEITEIILHOCTH YUYEHOTO;

OCO3HAaHUE JINYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUNBOIO OyAyLIEro;

4) 3cTeTHYECKOIr0 BOCIIUTAHMSL:

ACTETUYECKOE OTHOIIEHHE K MHUpPY, BKIIOUYas JCTETUKY HAYYHOTO TBOPYECTBA, IPHUCYIIETO
¢u3nueckoil Hayke;

5) TpyA0BOIro BOCIMTAHMSA:

MHTEpEC K pa3iuyHbIM chepam NpodecCHOHATBHONU NEeSTENbHOCTH, B TOM YHCIIE CBS3aHHBIM C
(GbU3MKON U TEXHUKOH, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOP Oynymiel mpodeccuu U peann3oBhIBaTh
COOCTBEHHBIC KI3HEHHBIC TUTAHBI;

TOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHUIO M CaMO0OOpa30BaHUIO B 00IACTH (PU3UKH HA TPOTSHKECHUN
BCEH KHU3HMU;

6) 3K0JI0rH4eCcKOro BOCIIUTAHMS

c(hOPMHUPOBAHHOCTH IKOJIOTHUECKON KYIbTYPBI, OCO3HAHUE TII00ATBFHOTO XapaKTepa dKOIOTHUECKUX
po0em;

IJIAHUPOBAHUE W OCYUIIECTBIICHUE JCHCTBUH B OKpPY’)KAIOUIEH Cpelle Ha OCHOBE 3HAHUA Iesei
YCTOMYMBOTO pa3BUTHUS YEIOBEUECTBA;

pacUIMpEeHHE OMbITa ACATEILHOCTH 3KOJIOTMUECKOM HAMPABIEHHOCTH Ha OCHOBE MMEIOIIMXCS 3HAHUN
1o (u3MKe;

7) 1EHHOCTH HAYYHOT0 TO3HAHMS:



c(OPMHPOBAHHOCTE MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Ppa3BUTHUS
¢bu3nveckoii HayKH;

OCO3HaHHE LEHHOCTH HAyYHOH JAEATeNBHOCTH, TOTOBHOCTH B TMIpoLecce HW3ydeHHsS (U3NKU
OCYIIECTBIISATH TPOCKTHYIO U HCCIICAOBATENBCKYIO JCITEIILHOCTh MHIUBHUYaTbHO U B TPYIIIE.

METAINPEJMETHBIE PE3YJIBTATHI

Ilo3naBaTebHBbIE YHUBeEPCAJIbHbIE YUeOHbIE el CTBUS
Ba3oBble JJornueckue neiicTBUA:

CaMOCTOSITENLHO (POPMYTUPOBATH U AKTYaIHU3UPOBATh IPOOIIEMY, pacCMaTpUBATh €€ BCECTOPOHHE;

ONpEIEATh LU IeATeIbHOCTH, 33]1aBaTh [MapaMeTPhl U KPUTEPUHU UX IOCTHKECHUS;

BBISIBIIATh 3aKOHOMEPHOCTH U MTPOTHBOPEYHS B PACCMATPUBAEMBIX (PM3NUECKUX SBJICHHSIX;

pa3pabarbhiBaTh IUIAH pELICHUS MpOoOJeMbl € YYETOM aHalu3a HMMEIOIIMXCS MaTepHalbHBIX H
HEMaTepHUaIbHbIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JI€ATEIbHOCTb, OLICHUBATH COOTBETCTBUE PE3YyJbTATOB LIEJSIM, OLICHUBATh
PHUCKH TOCTEACTBUMN JACATEIHHOCTH,

KOOPJMHHUPOBATH U BBINOJIHATH PabOTy B YCIOBUSAX peajgbHOr0, BUPTYaIbHOIO U KOMOMHHUPOBAHHOTO
B3aUMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIILICHUE MPU PEIICHUH KU3HEHHBIX TIPOOIIEM.

Ba3oBble uccienoBare/ibCKue AeiCTBUSA:

BJIa/I€Th HAYYHOUW TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHATHAMHI U MeTo1aMU (PU3MUYECKOI HAyKH;

BIIa/IETh HABBIKAMH Y4YEOHO-HCCIEAOBATEIBCKON M MPOEKTHON AEsITeNbHOCTH B 001IacTH (U3UKH,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITENILHOMY IOWCKY METOJOB pPEIIeHUs 3anad (U3NIECKOTO
coJiepKaHusl, IPUMEHEHHUIO Pa3TUYHBIX METO/I0B ITO3HAHMS;

BJIQJ€Th BHJAMHU JESITENBHOCTH IO TOJYYEHHUIO HOBOIO 3HAHMS, €ro HHTEpIpeTaluH,
peoOpa3OBaHUIO U IPUMEHEHHIO B PA3IMYHBIX YUEOHBIX CUTYaIlUAX, B TOM YHCIIE IPU CO3JaHUH Y4eOHBIX
MIPOEKTOB B 00J1aCTH (PU3HKH;

BBISIBIIATh TPUYMHHO-CJICICTBEHHBIC CBSI3M M AKTyaJIM3UPOBATh 3a7ady, BBIIBUTATh THUIOTE3y €&
pellleHrs, HAaXOOUTh apryMEHTHhI MJs JOKa3aTelbCTBa CBOMX YTBEP)KIEHUH, 3ajaBaTh HapaMeTpbl U
KPUTEPUU PELICHUS;

aHAIM3UPOBATh IMOJYYEHHbIE B XOJE PEIICHHs 3a/ladyd pe3yjbTaThl, KPUTHUYECKH OLEHUBATH UX
JIOCTOBEPHOCTD, TPOTHO3UPOBATH U3MEHEHHE B HOBBIX yCIIOBUSX;

CTaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHON NEATEIBHOCTH, B TOM YHCIIE
[pU U3YYCHUH (PU3UKU;

JIaBaTh OLICHKY HOBBIM CUTYAIlMsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

YMETh MEPEHOCUTH 3HAHUS 10 (PU3UKE B IPAKTHUECKYIO 001aCTh KUZHEACATCILHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX yUEOHBIX MPEAMETOB;

BBIIBUTATh HOBBIE UJI€U, TIPe/IaraTh OPUTHHATbHbBIC TIOJXObl U PEIICHHUS,

CTaBUTH MPOOJIEMBI U 337a4H, TOMYCKAIOIINE ATbTePHATHBHBIC PEIICHUS.

Pa6ora ¢ unopmanmueii:

BJIQJICTh HABBIKAMHU TIOMyYeHMsI MH(pOpMaIuu (U3HUECKOTO COACP)KAHUS W3 MUCTOUYHHUKOB PaA3HBIX
TUIIOB, CAMOCTOSITENIbHO OCYIIECTBIISATH MOUCK, aHAIHN3, CUCTEMATHU3AIMI0O U UHTEPIPETAINI0 HH(OpMAaLIUN
Pa3IMYHBIX BUJOB U (POPM MpeICTABICHHUS;

OIICHUBATH JJOCTOBEPHOCTH HH(POPMAIIHH;

WCIIONIB30BaTh CpeACcTBa HMH(GOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJOTUA B PEHICHUH
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OpPTraHU3allMOHHBIX 3aJ]a4 ¢ COOI0eHHEM TpeOOBaHH I)PrOHOMHKH,
TEXHUKU O€30MacHOCTH, TUTHEHBI, pecypcocOepekeHus, NPaBOBBIX U JTHUYECKUX HOPM, HOPM
WH(POPMAITMOHHOK 0€30MMaCHOCTH;

CO37aBaTh TEKCThI (PU3MUECKOTO COJAEpkKaHUS B PA3NMMYHBIX ¢Gopmarax ¢ y4ETOM Ha3HAYCHUS
nH(pOpMalMHU U 1IeNIeBOI ayAUTOPHUH, BEIOUpas ONTUMANIbHYIO (hOpPMY MPEICTABICHUS U BU3YATHU3AIIIH.



KoMMyHUKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIEe TeiCTBUS:

OCYIIECTBIISAITH OOIIECHHE HAa YpOKaX (PU3UKH U BO BHEYPOUHOH JIEATEITHHOCTH,

pacro3HaBaTh MPEANOCHITKA KOHMIMKTHBIX CUTYAIlMid U CMATYATh KOH(IUKTHI;

pa3BEPHYTO ¥ TOTUYHO M3JIAraTh CBOIO TOUKY 3PEHUS C UCTIOIH30BAHUEM SI3BIKOBBIX CPEICTB;

MMOHUMATh U UCTIOJIH30BaTh MPEUMYIIESCTBA KOMAHHON ¥ WHIUBUAYaTbHONU PaOOTHI;

BHIOMPAaTh TEMAaTHKy W METOJIbl COBMECTHBIX JCWCTBUH ¢ YYETOM OONIMX WHTEPECOB U
BO3MOYKHOCTEH Ka)KI0TO YICHA KOJUICKTUBA;

MPUHUMATH [ETH COBMECTHOU JESATEIbHOCTH, OPTaHU30BBIBATh U KOOPAMHHUPOBATH EHCTBUS 1O €&
JIOCTIIKEHUIO: COCTABIIATH TUIAH IEHCTBUH, paclpeiesaTh POJIH ¢ YIETOM MHEHHUH YYaCTHHKOB, 00CYXIaTh
pe3yabTaThl COBMECTHOW pabOTHI;

OLICHMBATh KAYeCTBO CBOETO BKJIAJAa W KAXKIOTO y4YaCTHHKAa KOMaHJbI B OOIIMH pe3yJbTaT o
pa3pabOTaHHBIM KPUTEPHUSIM;

mpemiaraTb HOBBIE TIPOCKTBI, OICHWUBATh HACH C TIO3UIMH HOBH3HBI, OPHUTHHAIBHOCTH,
MPAKTUYECKOM 3HAYMMOCTH;

OCYILECTBIISATh TO3UTHBHOE CTPATETMYECKOE TIOBEJCHUE B PA3JIMYHBIX CUTYaIUSIX, IPOSIBIISATH
TBOPUYECTBO U BOOOpakeHUE, ObITh MHUIIUATUBHBIM.

PeryasiTuBHbIe yHUBepPcaJIbHbIE YUeOHbIE elicTBUSA
Camoopranm3anus:

CaMOCTOSITENILHO OCYIIECTBIISTH MMO3HABATENBHYIO ACSITEILHOCTh B 001acTH (PU3UKU U aCTPOHOMHUH,
BEISIBJISTH MPOOJIEMBI, CTABUTH U (HOPMYJIMPOBATH COOCTBEHHEIC 3a/1a4H;

CaMOCTOSITEJIbHO COCTABJISITh IUIAH PEIICHUS PACYETHBIX M KAUECTBEHHBIX 3a]1a4, IJIAH BBITIOJHEHUS
MPAKTUYECKON pabOThHI C YUETOM UMEIOIIUXCS PECYpCOB, COOCTBEHHBIX BOZMOKHOCTEH U MPEANOUYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYAaIIUsIM;

pacimpsaTh paMKH y9e0HOTO MPeMeTa Ha OCHOBE JIMYHBIX MPEAMIOYTCHUN;

JleJaTh OCO3HAHHBIN BHIOOP, apTyMEHTHPOBATh €r0, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a PEIICHUE;

OLIGHHUBATh MIPUOOPETEHHBIN OTIBIT;

croco0cTBOBaTh (POPMHUPOBAHUIO U TPOSBICHUIO DPYAULIHUA B 001MacTH (U3MUKH, TOCTOSIHHO
MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, IMOIIUOHAIbHbI MHTE/VIEKT:

JIaBaTh OLICHKY HOBBIM CHUTYyalUsIM, BHOCUTh KOPPEKTUBHI B JAESITEIBHOCTh, OLIEHUBATh COOTBETCTBUE
pE3yIbTATOB LIEJISIM;

BIIQJICTh HAaBBIKAMU II03HABATEIbHOW pPEQIICKCHMM KaK OCO3HAHHUS COBEpIIACMBIX JCUCTBUU U
MBICJIUTEIIBHBIX MPOIECCOB, MX PE3YyIHTATOB M OCHOBAHMUIA,

UCIIOJIb30BaTh NIPUEMBI peIeKCUU TS OLIEHKH CUTYallud, BbIOOpa BEPHOTO PEILICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PEIICHUS 110 UX CHIXKEHUIO;

MIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX MPU aHATIU3€ PE3YIbTATOB JIEITEIbHOCTH;

MPUHUMATH Cce0s1, TOHNUMAasi CBOM HEAOCTATKH M JIOCTOMHCTBA;

MIPUHUMATh MOTUBBI U ApTyMEHTBI IPYTUX IPU aHAJIU3€ PE3YIbTATOB JIEATEIbHOCTH;

MpHU3HABaTh CBOE MPaBO U MPABO APYTUX HA OMIHUOKH.

B mpouecce nocTHKEHHS] THYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS MPOTPAMMEBI TIO (pHU3UKE IJiT YPOBHS
cpenHero o0mero oOpa3oBaHHs y OOYYaIOIIMXCS COBEPIICHCTBYETCS SMOIMOHAIBHBIA WHTEJUICKT,
Ipeoararonuii copMUpPOBAHHOCTE:

CaMOCO3HaHUsl, BKIIIOUYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE DMOIMOHAIBLHOE COCTOSIHHE, BHIETH
HATPaBIICHUS Pa3BUTHUS COOCTBEHHON AMOLIMOHAILHOM cephl, OBITH YBEpEHHBIM B ce0€;

CaMOPETYJIMPOBAHUS, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE TPUHUMATh OTBETCTBEHHOCTH 3a CBOE
MOBE/ICHNE, CIIOCOOHOCTh aJaNTHPOBATHCS K SMOLMOHAIBHBIM U3MEHEHUSM U MPOSBISATH TMOKOCTH, OBITH
OTKPBITBIM HOBOMY;



BHYTPEHHEH MOTHUBALIMM, BKJIIOYAIOIIEH CTPEMIICHHE K JOCTHIKEHUIO LIEJIM U YCIEXY, ONTUMU3M,
MHULMATUBHOCTh, YMEHHUE JENCTBOBATh NCXO/s U3 CBOMX BO3MOKHOCTEH;

OMIIATUH, BKJIIOYAIOUIEH CIIOCOOHOCTh MOHMMATh AMOLMOHAIBHOE COCTOSHHE JPYTHMX, YYHUTBHIBATH
€ro MpH OCYIIECTBIECHUH OOILIECHHS, CIIOCOOHOCTh K COUYBCTBHIO U CONEPEKUBAHUIO;

COLIMAJIHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BBHICTPAUBATh OTHOIICHUS C JPYTMMH JIOJbMH,
3a00TUTBHCA, IPOSBIATH HHTEPEC U pa3peliaTh KOHPIUKTHI.

HPEIMETHBIE PE3YJIbTATHI

K konmy oOyuenus B 11 KJjacce mpeaMeTHbIE pe3ysibTaTbl Ha 0a30BOM YpPOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCA YMEHUM:

JEMOHCTPUPOBaTh Ha MpUMEpax pojb M MecTo (QU3UKU B (QOPMUPOBAHUU
COBPEMEHHOW HAy4YHOM KapTUHBI MUPA, B Pa3BUTHM COBPEMEHHON TEXHUKH U TEXHOJIOTUH,
B TPAKTUYECKON JEATEITbHOCTH JIFOACH, LEIOCTHOCTh M €AUHCTBO (PU3UYCCKONM KapTHHBI
MUpa;

YYUTHIBATh TPAHUIBI MPUMEHEHUS HU3YUYEHHBIX (PU3MUECKUX MOJENICH: TOYCUHBIH
DNEKTPUYECKUM 3apsfl, JIyd CBETA, TOUYECUHBIM HCTOYHHUK CBETA, ANEPHAsl MOJEIb aToOMa,
HYKJIOHHAsI MOJIEJTb aTOMHOTO s/Ipa MPU PEIICHUHN (PU3MUECKHUX 3a/1ay;

pacno3HaBath (pu3MYecKue SBICHUS (ITPOLIECCHI) U OOBSICHATH UX Ha OCHOBE 3aKOHOB
ANEKTPOJMHAMUKM M KBAaHTOBOM (DU3MKHU: JIIEKTpUUYECKash MPOBOAMMOCTb, TEIJIOBOE,
CBETOBOE, XHUMHUYECKOE, MAarHuTHOE JCHCTBUSA TOKa, B3aMMOJIEHCTBHE MArHUTOB,
AIIEKTPOMArHUTHAas WHAYKLMS, ACHCTBUE MArHUTHOIO MOJS HAa NPOBOJHUK C TOKOM U
JIBWKYIIANUCS — 3apsijl, DJJICKTPOMAarHUTHBIE KOJI€OAHWS ¥ BOJIHBI, MPSMOJMHEHHOE
pacnpocTpaHEeHUE CBETa, OTpaXKEHHe, IMpeoMieHue, uHTtepdepenHuus, aubpakuus u
MoJIsIpU3alivsl  CBeTa, Jaucrepcust cBera, doroanexktpuyeckuit 3ddext (dhororddexr),
CBETOBOE JIABJICHUE, BOSHUKHOBEHHUE JINHEMYATOTO CIIEKTpa aTOMa BOJIOPO/1a, €CTECTBEHHAS
Y UCKYCCTBEHHAs paIMOAKTUBHOCTb;

ONMCHIBATh  W3YYEHHBIE CBOMCTBA BEUIECTBA  (DJIEKTPUYECKUE, MATHUTHBIE,
ONTUYECKHUE, DJICKTPUUYECKYI0 MPOBOAUMOCTb PA3IUYHBIX CpEll) M DJIECKTPOMArHUTHBIE
ABJIeHUs (ITPOLIECCHI), UCIOJIb3Ysl (PU3MYECKHE BETUYMHBI: AJIEKTPUUECKUI 3apsij, cuiia
TOKA, JJEKTPUYECKOE  HANpPSDKEHWE,  DJIEKTPUYECKOE  CONPOTHBIIEHUE,  PA3HOCTH
MOTEHITMAJIOB, JICKTPOABMXKYIAs Cuia, paboTa TOoKa, MHIYKIUS MarHUTHOTO TOJIS, CHUJIa
Awmnepa, cuna JlopeHlla, WHIYKTUBHOCTh KaTYyIIKW, BHEPrUs DSIIEKTPUUYECKOTO U
MarHUTHOTO TOJIEH, MEepUoA M YacToTa KoJeOaHWW B KOJeOaTelIbHOM KOHTYpE, 3apsl U
CWJIa TOKa B TIPOLIECCE TapMOHMYECKMX 3JEKTPOMArHUTHBIX KoyieOaHul, (oKycHOe
paccTosHUE M ONTHYECKAas CUJIa JIMH3BI, PU ONMKUCAHUU TPABUIBLHO TPAKTOBATHh (PHU3UUIECKHI
CMBICIT HWCIIOJIb3YEMBIX BEIWYWH, MX OOO3HAYCHHS M CJAWHHIIBI, yKa3bIBaTh (POPMYIIHI,
CBSI3BIBAIONIUE JAHHYIO (PU3UUYECKYIO BEJIMUMHY C IPYTUMHU BEIMYUHAMU;

ONMKCHIBATh M3YUYECHHBIC KBAHTOBBIC SIBJICHUS W MPOLIECCHI, UCHOJIb3Yys (U3UUECKUE
BEJIMYMHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJH, JUIMHA BOJHBI M YacTOTa CBETA, SHEPTHUS U
UMIyJIbC (POTOHA, MEPHOJ MONIypaclaja, dHEPrHsl CBA3M aTOMHBIX sIE€p, MpPU OMUCAHHUH
MPaBUIBLHO TPAKTOBATh (PU3MYECKUN CMBICI MCIOJb3YEeMbIX BEJIMYWH, UX 00O03HAUCHUS U
CAMHUIIBI, YKa3bIBaTh (HOPMYJIbI, CBSI3BIBAIOIIME JIAHHYIO (PU3UYECKYI0 BEIMYHUHY C
APYTUMU BEIUYMHAMHU, BBIYUCISATH 3HaUEHUE (PU3UUECKON BEIMYUHBI;



aHANMM3UPOBATh (PU3NYECKHUE MPOIIECCHI U SBJICHUS, UCTIONB3YS (PU3NUECKHUE 3aKOHBI U
NpUHLUNBL: 3aK0OH OMa, 3aKOHBI MOCIEIOBATEIBHOTO W MApaUIENIbHOTO COEIUHEHHS
IIPOBOJXHUKOB, 3aKkoH JDxoyis—JIeHna, 3aKoH JJIEKTPOMATHUTHOW HHAYKLUWH, 3aKOH
NPSMOJIMHEMHOTO  paclpOCTPAHEHUsS CBETa, 3aKOHbl OTPAKEHHUSI CBETa, 3aKOHBI
MpEJIOMJICHUSI CBETa, ypaBHeHWE OWHITEWHa s (oToddderra, 3aKOH COXpaHEHUS
DHEPIUH, 3aKOH COXPAHEHUS UMITYJIbCA, 3aKOH COXPAHEHUs IEKTPUUYECKOTO 3aps/ia, 3aKOH
COXpPaHEHHUSI MacCOBOrO YHWCIA, MOCTyJIaThl bopa, 3aKOH paJuOaKTUBHOIO pacraja, Ipu
ATOM pa3jinyaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MAaT€MaTHUYECKOE BBIPAKEHHUE U
ycioBus (IpaHuIlbl, 0071aCTH) TPUMEHUMOCTH;

ONpEeNeNATh HaNpaBJICHUWE BEKTOpa WHAYKIUM MAarHUTHOTO TOJISI TPOBOJHHUKA C
TOKOM, CHJIbI AMIiepa u cuiibl JIopeH1a;

CTPOUTb M OINUCHIBATh H300pa)KEHUE, CO3/1aBa€MOE€ IIJIOCKUM 3€pKajioM, TOHKOH
JIMH30M;

BBITIOJHATH AKCIIEPUMEHTHI M0 UCCIEIOBAHUIO (PU3UUECKHUX SIBICHUNH M MPOIECCOB C
WCIIOJIb30BAHUEM TIPSIMBIX M KOCBEHHBIX M3MEpPEHUW: TpPH OSTOM (POPMYyIHPOBATH
npoOiemy/3aadyy M TUIOTE3Y YYEOHOro OJKCIIEPUMEHTa, COOMpaTh YCTAHOBKY W3
MPEeAI0KEHHOT0 000pYyA0BAHMS, TPOBOJAUTH OMBIT U (POPMYJIUPOBATH BHIBOBL;

OCYUIECTBJISATh NMPSMbIE U KOCBEHHBIE HU3MEPEHUS (PU3NYECKUX BEIUYUH, MPU 3TOM
BBIOMPATHh ONTHUMAIILHBIN CIIOCOO0 M3MEPEHHS U MCIOJIh30BAaTh W3BECTHBIC METOMBI OIICHKU
MOrPEIHOCTEN U3MEPEHU;

UCCJIEeIOBATh 3aBUCUMOCTH (DU3MYECKUX BEIMYUH C HCIIOJIB30BAHUEM MPSIMBIX
M3MEPEHUI: IPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCUPOBATH PE3YyJIbTAThl OJTYYEHHOU
3aBUCUMOCTH (DU3UYECKUX BEJIMYMH B BHUJAE TaOJIULl U TpaUKOB, JAEIaTh BBIBOJABI I10
pe3yiibTaTaMm UCCIIEAOBaHNUS;

coOJI0/IaTh MpaBMiIa 0E30MacHOTO TPyJAa MPHU MPOBEICHUU HCCIEIOBAHUNA B pamMKax
y4eOHOro 3KCHEpUMEHTa, Y4yeOHO-UCCIEOBATEeIbCKOM U MPOEKTHOM JAESTENbHOCTU C
UCIIOJIb30BAaHUEM M3MEPUTEILHBIX YCTPOUCTB U J1a00PAaTOPHOTO 000PYI0BAHUS;

pemats pacy€THhIE 33JaYd C SBHO 3aJaHHOW (U3UYECKOM MOMAENbI0, UCIOIb3YS
dbu3nYecKue 3aKOHBl W TPUHIUIBI, HAa OCHOBE aHalM3a YCJIOBHUS 3aJa4d BBIOWpATh
(bU3UYECKYI0 MOJIEIb, BHIACIATH (PU3UUECKUE BETUYUHBI U OPMYJIbI, HEOOXOAUMBIE JIJIS €€
pelieHusl, MNPOBOAUTH PACUETHI M OLIEHUBATh PEAJbHOCTh IMOJYYEHHOTO 3HAaYeHUs
(bU3MYECKON BETUYHHBI,

pelmaTh KauyeCTBEHHbIE 3aJayd: BBICTPAMBATh JIOTUYECKH HEMPOTUBOPEUUBYIO
LENOYKY pacCyXJI€HUI C ONMOpPOil Ha W3y4YEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKHE
SABJICHUS;

UCIIOJI30BaTh NPH pEUIeHUH Y4YEOHBIX 3aJad COBpPEMEHHbIE HH(POPMAIIMOHHbIE
TEXHOJIOTUH JIJISl IOMCKA, CTPYKTYPUPOBAHMS, HHTEPIIPETALMU U NIPEICTABICHUS YUEOHOU U
HAyYHO-TIOMYJISIPHOM MH(POPMAIIUH, TTOTYYEHHON U3 Pa3IMYHBIX UCTOYHUKOB, KPUTUUECKU
aHAJIM3UPOBATh MOJyYyaeMyIo HH(POpMaIIHIO;

OOBSICHATh TPUHLMUIBI JACHCTBHUS MaIllMH, MPUOOPOB M TEXHUUYECKUX YCTPOMCTB,
pasnuyaTh yCJI0BHUS UX 0€30MaCHOI0 UCIIOIb30BAaHUS B IOBCEIHEBHOW KU3HH;



NPUBOJUTH TMPUMEPHI BKJIAaJa POCCUUCKUX H 3apyOeKHBIX YYEHBIX-(DH3UKOB B
pa3BUTHE HAYKH, B OOBSICHEHHE IMPOIIECCOB OKPYKAIOIIErO0 MHUpA, B Pa3BUTHE TEXHUKU U
TEXHOJIOT UM,

UCIIOJIb30BaTh TEOPETUYCCKUE 3HAHHWS 10 (PH3UKE B ITOBCEIHCBHOW >KH3HH IS
oOecrieueHuss 0€30MacHOCTH TIpU  OOpamieHnd ¢ nOpudopaMu W TEXHHUYECKUMU
YCTPOWCTBaMH, IS COXPAHEHHS 3JI0pPOBbS W COONIOJACHHUS HOPM DKOJIOTHYECKOTO
MOBEJICHUS B OKPYXKAIOIICH cpejie;

paboTaTh B TPYIIE C BBITOJHEHUEM Pa3IMYHBIX COIMAJILHBIX POJICH, MJIAHUPOBATH
paboTy TpYIIIBI, pallMOHATIBHO PacHpeeNIATh 00S3aHHOCTH U INIAHUPOBATH JCSITCILHOCTD B
HECTAHJIAPTHBIX CUTYAIUsIX, aJICKBAaTHO OICHUBATh BKJIA]] KKIOTO U3 YIACTHUKOB TPYIIITHI
B PEIICHUE pacCMaTPUBAEMOU TIPOOIIEMBI.
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Hroro no pazgeny 24
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Hroro no pazgeny 4
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7
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1 BIAHMONCHCTBHE . ATHHTHOE Hoie 1 https://m.edso0.ru/4DMOYTING
BexkTop MarHuTHON MHAYKIMU. JInHUK 02.09.2026
MarHUTHOW WHIYKIIMH
MarsuTtHO€ 10J1€ IPOBOJHUKA C TOKOM.

2 OmnbiT OpcTena. BzaumoaencTaue 1 https://m.edsoo.ru/1L5CT47FX

petel A 07.09.2026 .

MIPOBOJTHUKOB C TOKOM
JIab o 41

3 abOpaTopHas pabota «VIsyHcHHe 1 1 https://m.edsoo.ru/HGHXINLRZ
MarHUTHOTO TOJIS KaTYIIKH C TOKOM» 09.09.2026
JlelicTBME MAarHUTHOTO TOJIS1 HA MPOBOJHUK

.C A . JIab

4 © TOKOM. HI4 AMIIEPa. San0patopras 1 1 https://m.edsoo.ri/UVHDISEX4
pabota «VccnenoBanue qeiCTBUS 14.09.2026
MOCTOSIHHOTO MarHuTa Ha paMKy ¢ TOKOM»
JleficTBMEe MarHUTHOTO MOJIS Ha

5 JIBIDKYIIYIOCS 3apsKEHHYI0 yacTuily. Cuia 1 16.09.2026 https://m.edsoo.ru/7ABZQGQC9
Jlopenua. PaGora cuiel Jlopenna T
DnekTpoMarHuTHast uHAyKIus. [ToTok

eKTOpa Ma oM .OJ1C

6 BEKTOpa MarHUTHOM MHIYKIHH. S]] . 1 https://m.edsoo.ru/VA26C9C3J
WHIYKIWN. 3aKOH 3JIEKTPOMAarHuTHOM 21.09.2026
nHaykiuu Papanes
Jlaboparopnas padora «ccienoBanne

7 paTopraz pabot VH AOBAHH 1 1 https://m.edsoo.ru/XZSSMQCBU
SBJICHUS 3JIEKTPOMArHUTHON MHAYKLIUN» 23.09.2026
NHayKTUBHOCTG. SIBIEHIE CaMOMHAYKIIUU.
DJ1C .0

8 JIC cavonmay ki, JHeprits 1 https://m.edsoo.rW/EOTONSAEA
MarHMTHOT'O MOJIS KaTYIIKH C TOKOM. 28.09.2026
DJIEKTPOMArHUTHOE TOJIe
T o

9 CREFTCCIAE YOTPOHCTRA 1 X 1 https://m.edsoo.ru/UWNLFA9L6
IIPUMEHEHHUE: TIOCTOSIHHBIE MATHUTHI, 30.09.2026
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SJICKTPOMAIrHUTEI, 3JICKTPOABUI'ATCIIb,
YCKOPHUTCIIA 3JICMCHTAPHBIX YaCTHII,
HHAYKOWOHHAA IICYb

10

O6o06maromuii ypok «MarHuTHoe moJie.
DJeKTpOMarHuTHas UHAYKIHSD»

05.10.2026

https://m.edsoo.ru/COBOSBGMC

11

KonTponbaas pabota mo Teme « MarHuTHOE
noJjie. DIEKTPOMAarHUTHAs UHIYKIUSD)

07.10.2026

https://m.edsoo.ru/8X637ELEU

12

CBoOOIHBIE MEXaHHUECKHE KOoIeOaHusl.
I"apmonnueckue konebaHus. Y paBHEeHUE
rapMOHHYECKUX KonieOanwmid. [TpeBparieHue
SHEPTUU

12.10.2026

https://m.eds00.ri/9Y6GYWEVP

13

JlaGopatopHas pabota «lccnenoBanue
3aBUCUMOCTH [IEPHUO/Ia MaJIBIX KOJeOaHHi
rpy3a Ha HUTH OT JUIMHBI HUTH U MaccChl

rpy3a»

14.10.2026

https://m.edsoo.ru/DPZ8KR61C

14

Konebarenpubin KoHTYp. CBOOOIHBIC
3JIEKTPOMAarHUTHbIE KoJeOaHus B
uieabHOM Kojie0aTeIbHOM KOHTYpe.
AHasorus MexJry MEXaHU4E€CKUMHU U
AIIEKTPOMArHUTHBIMH KOJIEOaHUSAMU

19.10.2026

https://m.edsoo.ru/H6JCO5SBAD

15

®opmyna ToMcoHa. 3aKOH COXpaHEHUS
SHEPrUH B UJICATHHOM KOJIe0aTeIbHOM
KOHTYypE

21.10.2026

https://m.edsoo.ru/MHNWD2I HU

16

IIpeacraBnenue o0 3aTyxarmux
KosieOaHusAX. BbIHyX/1eHHbIE
MexaHuueckue kojedanus. PezoHaHc.
BbIHyXIeHHbIE 3JIEKTPOMAarHUTHBIE
KoseOaHus

09.11.2026

https://m.edsoo.ru/FMBDWPPG4

17

[TepemenHbIH TOK. CUHYCOUITAITBHBIT
NEPEMEHHBIN TOK. MOIITHOCTb
NEPEMEHHOT0 TOKa. AMIUIUTYIHOE U
JICUCTBYIOIIEE 3HAYCHUE CUITBI TOKA

11.11.2026

https://m.edsoo.rui/VDEYXRVUI
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HAIPS’)KCHUA

Tpancdopmarop. [IponsBoactBo, nepemnaya

18 https://m.edso0.ru/1ZWZULSQK
1 IOTpeOJICHUE DIICKTPUUECKONU SHEPTUH 16.11.2026
YCTpONCTBO U MPAKTUUECKOE IPUMEHEHNE

19 AIEKTPUYECKOI0 3BOHKA, TEHEPATOPA 13.11.2026 https://m.eds00.ru/93Z12W4QQ
HIEpEMEHHOT0 TOKa, JINHUI JIEKTpoIepeay o
OKOJIOTUYECKUE PUCKHU IIPU IPOU3BOJICTBE
JJIEKTPOIHE K a

20 JICIIPOSHEpIHH. BYIBTYP https://m.edsoo.ru/3IDUNYKWNO
UCIIOJIb30BaHHUs DJIEKTPOIHEPTUU B 23.11.2026
NOBCE/THEBHOM KH3HU
MexaHnyeckue BOJIHBI, yCIOBUS

Nl .C

21 PACTPOCTPAHCHI. LIepHOA. LKOPOCTD https://m.edsoo.ru/W2XBOR3HJ
pacnpocTpaHEHUs U JUIMHA BOJIHBI. 25.11.2026
[Tonepeunblie ¥ MPOIOILHBIE BOJTHBI
3ByK. CKOpOCTh 3ByKa. [ pOMKOCTB 3BYyKa.

22 By LAROPOCTE 3BYXA. T POMKOCTL SBYK https://m.eds00.ru/Z827Q6V70
BricoTta Tona. TemOp 3ByKa 30.11.2026

” DJIeKTpOMarHuTHbIE BOJHBI, HX CBOMCTBA U hitps://m.edsoo. i/ SWB57CO6X
ckopocTsb. [IIkana 3J1eKTpOMarHUTHBIX BOIH 02.12.2026
IT aJIMOCBS3 €JIEBUCHUS.

24 PUHIHIIE! PAFIOCBASH 1 TENCBHACHIA https://m.eds00.ru/2WQTSLGLV
PazButue cpeacts cBszu. Pagnonokanus 07.12.2026
KonTponbras pabora «Konebanus u

25 https://m.edsoo.ru/THURONEOB
BOIHBD) 09.12.2026 | oo
[TpsimonuHEHOE pacIpoCTpaHEHHUE CBETa B

26 OJIHOPOAHOM cpefie. ToueuHbIi HCTOYHUK 14.12.2026 https://m.edsoo.ru/HUF74ANDOW
cBeta. JIyd cBeta o
OTtpaxkeHue cBeTa. 3aKOHBI OTPAKEHUS

27 cera. [TocTpoeHune H300paKeHUH B 16.12.2026 https://m.edsoo.ru/IMBKQM227
IJIOCKOM 3epKaje
IIpenomnenue ceera. [lonHoe BHyTpeHHEE

28 orpakenue. [IpeaenbHbIN Yyrol MOJTHOTO 21.12.2026 https://m.edso0.ru/V49RISTRN
BHYTPEHHETO OTPaKCHHSI T

29 JlaGopatopHnas pabora «M3mepenue https://m.edsoo0.ru/JO2EIM1DQ
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MMOKa3aTeid MPECJIOMJICHUA CTCKIIa»

23.12.2026

JIunzel. [loctpoenne n3obpaxxeHuil B

30 nuH3e. PopmyJsia TOHKOM JIMH3HI. https://m.edsoo0.ru/W2MMS9KJC
28.12.2026

VYBenuueHue JIMH3bI
JlaboparopHnas padota «MccnenoBanue

31 Vp TOpHaAp Tv feAOBatH https://m.edso0.1u/Q1ZCMW980
CBOWCTB M300paXCHHU B JINH3AX)» 30.12.2026
Hucnepcus cBera. CiioKHBIA COCTaB

32 6enoro ceera. L[er. JlabopaTopHas pabora 11.01.2027 https://m.edsoo.r/KIOWVKE11
«HabroieHre TUCTIEpCHH CBETa T
Wure e . era.

33 Hrepepenis CBeT? Judppaicuns cpeta https://m.edsoo.ru/C8LCRSEJI
Hudpakuronnas pemerka 13.01.2027
[ToriepeYHOCTH CBETOBBIX BOJIH.

34 https://m.eds00.r/Q2118XYOJ
[Tonsipusanus ceera 18.01.2027 DSILECS00.MU
O 0 i

35 frreckue HpH OpBI 1 YCTPOHCTBa 1 htgps://m.edsoo.ru/MS 127JYGT
yCIIOBHS UX 0€30MacHOT0 IPUMEHEHHUS 20.01.2027
['paHHIIbI TPUMEHUMOCTH KJIACCHYCCKOU

36 MexaHuKu. [TocTynaTel crienuaibHOU 75.01.2007 https://m.edsoo.ru/P8GBIFJISN
TEOPHUH OTHOCUTEIHHOCTH T
OTHOCUTETHHOCTH OJTHOBPEMEHHOCTH.

37 3ameJieHre BpeMEHH U COKpaIleHUe 27.01.2027 https://m.edsoo.ru/OVLMCN6B2
JUTHHBI
DHeprusi 1 UMITYJIbC PEISITHBUCTCKOH

38 qacTHIBl. CBS3b MAaCCHI C SHEPTUCH H 01.02.2027 https://m.edso0.ru/190ZY4BUB
UMITYJI5COM. DHEPrHsl OKOS o
Konrponbnas padora «Ontuka. OcHO

39 HIPOTIbH flp T e HOBBI https://m.edsoo.ru/L. 8689JPLI
CHeHaJIbHON TEOpUH OTHOCUTEIIbHOCTH 03.02.2027
O . D I1 .0

40 OTOHEL “EopMyJIa Lutania. JHEpri v https://m.edsoo.ru/ZL6P16LAO
UMITYJIbC (POTOHA 08.02.2027
OTtkpeiTHE U HccienoBanue Gporodddexra.

41 https://m.edso00.ru/PGL5XXSRO
Omnbitel A. I'. CroneroBa 10.02.2027 RE.ALECR00.H
3ako otoa(dekra. YpaBHe

7)) KOMI OTOIppeKTa. Vpasheie https://m.edsoo.ow/YLCK770GS
OunirenHa i porodddexra. «Kpacnas 15.02.2027
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rpanuna» gorospdexra

JaBnenue cBeta. OmerTel I1. H. JleGenena.

43 XUMHYUECKOE JICHCTBUE CBETa 17.02.2027 hitps://m.edsoo./EGOGZQISA
TexHU4ecKue yCTpONCTBA U MPAKTUYECKOE

44 npuMeHeHue: GoTo3JIeMEHT, (POTOAATUHK, 20.02.2027 https://m.edsoo.ru/UFQDRSL5M
costHeuHas barapesi, CBETOIMOT o

45 PeIICHHE 327124 T10 TEME «IEMEHTI https://m.edsoo.ru/ZE73A67B1
KBAHTOBOU ONTHKM 24.02.2027
Mopenb atoma Tomcona. ONBITHI

46 Peszepdopaa mo paccesHUIO 0-4acTHIL. 01.03.2027 https://m.edsoo.ru/FIC11POHN
[InanerapHast MoJEeIb aTOMa

47 IToctynatel bopa 03.03.2027 https://m.edsoo.ru/6X7GFHZ9X
Wznyuenue u nornouieHue GOoTOHOB MPU

48 Iepexoie aToMa ¢ OJHOI'O YPOBHSA DHEPIUU 10.03.2027 https://m.edsoo.ru/NN8BHZYBE
Ha JApyrou. Buasl ciekTpos
BosHOBBIE CBOKWCTBA YacTHULl. BOJIHBI 1€

49 Bporina. Kopryciy13pHo-BOMHOBOH https://m.edso00.ru/J710TLFCO
nyanu3M. CIIOHTaHHOE ¥ BBIHYKICHHOE 15.03.2027
U3JIy4eHUE
OTKpbITHE PAIMOAKTUBHOCTU. OTBITHI

50 Pesepdopna o onpezaeneHuio cocraBa 17.03.2027 https://m.edsoo.ru/TSIFUU3TP
PaanoOaKTUBHOTO U3TYyUYEHHUS
CeowuctBa anbda-, 6eTa-, ramma-

51 M3JIy4eHHMs. BivsHue paauoakTUBHOCTH HA 9 03.2007 https://m.edsoo.ru/UOIRQS0Z5
JKUBbIE€ OPTraHU3MBbI
OTKpbITHE IPOTOHA U HEUTPOHA. V30TOIBL.

52 Altbpa-pacriaz. SneKTPOHHEIN hitps://m.edsoo.rW/H2XTHOG3E
NO3UTPOHHBIN OeTa-pacnaz. ['amma- 24.03.2027
U3IIy4eHUE

53 JHEPIILS CBH HyKVHOHOB B szpe. Fnepibie https://m.edsoo.ru/CFJYJSSIG
peakuuu. Aaepupin peaktop. [Ipodaemsr, 05.04.2027



https://m.edsoo.ru/EGO6ZQ1SA
https://m.edsoo.ru/UFQDRSL5M
https://m.edsoo.ru/ZE73A67B1
https://m.edsoo.ru/FIC11P0HN
https://m.edsoo.ru/6X7GFHZ9X
https://m.edsoo.ru/NN8BHZYBE
https://m.edsoo.ru/J710TLFCO
https://m.edsoo.ru/TSJFUU3TP
https://m.edsoo.ru/UOIRQS0Z5
https://m.edsoo.ru/H2XIHOG3E
https://m.edsoo.ru/CFJYJSSIG

MEePCHEKTUBBI, SKOJIOTUYECKUE ACTIEKThI
SIICPHOU DHEPTETHUKU

54

OnemeHTapHble yacTUllbl. OTKpPBITHE
Mo3uTpoHa. MeTo bl HaOMIOCHUS U
PETUCTPAIIMH JIEMEHTAPHBIX YaCTHII.
Kpyrislii cton «@yHaaMeHTalIbHbIE
B3aMMOJICHCTBHS. ENUHCTBO (hM3HUeCKON
KapTUHBI MUPa»

07.04.2027

https://m.edsoo.rt/SUC62U40A

55

Drarmsl Pa3sBUTHUA aCTPOHOMUHU.
[TpuknagHOE€ M1 MUPOBO33PEHUYECKOE
3HauYe€HHE acTpoHOMHH. Bu 3B€3aHOTO
Heba. Co3Be3us, IPKUE 3BE3/IbI, IIAHETHI,
ux BuAuMoe aBmkenne. CoaHeyHas
cuctema

12.04.2027

https://m.edsoo.ru/5PXS2I19VY

56

Connue. ConHeuHasi akTUBHOCTb.
HcTounuk sHeprun CosHLA U 3BE3]T

14.04.2027

https://m.edsoo.ru/1JZR54JA0

57

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKH.
3BE3/1bI TITABHOU TTOCIIEI0BATEIILHOCTH.
BHyTpeHHee cTpoeHue 3BE3 .
CoBpemeHHbIe TIPECTABICHUS O
MPOMCXOXKACHUH | dBoJtoIH CoHIA ’
3BE3]1

19.04.2027

https://m.edso00.ru/GGD3W7470

58

Mueunsin [TyTh — Hama ["anakTuka.
[Tonoxenue u auxenue ConHia B
["amakTuke. ["anakTuku. YepHbIe IBIPHI B
AIpax TaJakTUK

21.04.2027

https://m.edsoo.ru/L.2U4S1HU2

59

Bcenennas. Pa3beranue ranaktuk. Teopus

Bosbiioro B3peiBa. PemnkToBOE M3Ty4YEeHUE.

MerTtarainakTuka

26.04.2027

https://m.edso0o0.ru/9TWRLVWNN

60

Hepemennsie npobieMbl aCTpOHOMUU

28.04.2027

https://m.edsoo.ru/LJHNI. 2MCF

61

KonrpomnbHas pabora «DneMeHThI

https://m.edsoo.rt/TXTTCT488
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ACTPOHOMHUU U aCTPOPHUIUKI» 05.05.2027
O6o06matomuii ypok. Pons ¢pusuku u
aCTPOHOMHUH B IKOHOMHYECKOMH,

62 . . 1 https://m.eds00.ru/WNJSCRXYD
TEXHOJIOTHYSCKOM, COITMAJIbHON 1 12.05.2027
THYECKOH cdepax AeaTeIbHOCTH YeTOBeKa
O06o6mraromuii ypok. Pois 1 Mmecto Gpusuku

63 Y aCTPOHOMHUH B COBPEMEHHOUN HAyYHOM 1 17.05.2027 https://m.edsoo.ru/2PFPB28UF
KapTHHE MHpa o
O6o6mmarmuii ypok. Pons ¢pusndeckoii

64 Teopuu B (POPMUPOBAHHUHU TIPEIICTABICHHUIA O 1 19.05.2027 https://m.edso00.ru/Y29SVPCVR
(u3HUecKoli KapTUHE MUpa o
O6o6marmuii ypok. Mecto Gpundeckoi
Ka a B o011e

65 DTHEBL MUPa B ODINEM PAAY 1 https://m.edsoo.ru/LKNUIKHZH
COBPEMEHHBIX €CTECTBEHHO-HAYUYHbBIX 24.05.2027
MPEJCTABICHUI O MIPUPOJIE
PesepBHblil ypok. MaruutHoe nose.

66 1 https://m.edsoo.rt/EVMFIQTP6
DNeKTpOMarHuTHasE UHIYKIHS 26.05.2027
PesepBubIif ypok. Ontuka. OCHOBBI

67 P }:p 1 https://m.edsoo.ri/ESABJRK8L
CHEIHAIbHON T€OpUU OTHOCUTENIbHOCTH
Pesepuniii ypok. KBantoBas ¢usuka.

68 P P ¢ 1 https://m.edsoo.ru/RARQLVO2J]

DJIeMEHTHI aCTPOHOMHUU M aCTPOPHUIUKU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOU ITPOT'PAMMBbBI

11 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsieMble NpeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMBbl CpeiHero o0mero 0opa3oBaHus

JleMoHCTpHUpOBaTh Ha NpUMeEpax pojib U MecTo (GU3UKU B (HOPMUPOBAHUU
COBPEMEHHOM HAy4YHOM KapTHHBI MHUpA, B PAa3BUTUH COBPEMEHHOW TEXHUKH U
TE€XHOJIOTUM, B IIPAKTUYECKON NEATEIIBHOCTHU JIFOAEH, LEIOCTHOCT U €IUHCTBO

(bu3nueckoil KapTUHBI MHpa

11.2

Y4uuTHIBaThH T'paHULIbI IPUMCHCHUS U3YUYCHHBIX (I)I/I?»I/I‘ICCKI/IX MOJIeNIeH: TOYCUHBIN
3J'I€KTpI/I‘ICCKI/II71 3apsan, sAA€pHas MOJACIb aToMa, HYKJIOHHAasA MOJCJIb aTOMHOI'O

S7Ipa IpY PEHICHUH PU3NUECKUX 3a1a4

11.3

Pacnio3znaBate ¢usnyeckue siBieHHUs (IpoLEcChl) U OOBACHATH MX HA OCHOBE
3aKOHOB  JJIGKTPOJMHAMUKM W KBAHTOBOM  (U3UKU:  DIIEKTpHUYECKAst
MIPOBOJIUMOCTh, TEIUIOBOE, CBETOBOE, XUMHUYECKOE, MAarHUTHOE JEHCTBUS TOKa,
B3aMMOJICHICTBME  MAarHUTOB,  JJIEKTPOMAarHuTHas  WHAYKLUMS,  JCiCTBHE
MarHWTHOTO TIOJII HA TPOBOJAHMK C TOKOM W JBIKYIIMHCS — 3apsin,
AJIEKTPOMArHUTHBIE KOJIEOAHWS W BOJHBI, NPSAMOJIMHEHHOE pPacIpOCTpaHEHHE
CBETa, OTpa)KeHHE, MpeIoMIIeHue, HHTephepeHLus, TudpaKkuys U TOIIpU3aIsL
cBeTa, aucnepcus cBeta, Gorornexrpudeckuii addexT (pororddexr), cBeToBOE
JaBlieHNE, BO3HUKHOBEHWE JIMHEHYATOro CIIEKTpa aroMa  BOJAOPOJa,

C€CTCCTBCHHAA M UCKYCCTBCHHAA PAANOAKTUBHOCTDb

11.4

OnuceIBaTh HN3YYCHHBIC CBOMCTBaA BCIIIECCTBA (BJIGKTpI/I‘-IeCKI/Ie, MAarHuTHBIC,
ONTUYECKUE,  DJIEKTPUYECKYIO  MPOBOJUMOCTb  pa3IMYHbIX  Cpel) H
ANEKTPOMArHUTHBIE SBJICHUS (IIPOLECCHI), UCIMONB3Ys (U3MUECKUE BEIMYUHBI:
ANEKTPUYECKUH 3apsijl, CUJIa TOKA, SJIEKTPUUECKOE HANpsHKEHHUE, FIEKTPUUECKOEe
COTMPOTHUBIIEHUE, pPa3HOCTh noTeHnuanoB, IJC, pabora TOKa, WHAYKIUSI
MarHMTHOIO moJis, cuia Ammnepa, cuia JlopeHna, MHAYKTHUBHOCTh KAaTyIIKH,
SHEPrus IEKTPUYECKOTO U MAarHUTHOTO TOJEH, Iepruoa 1 4acToTa KojeOaHui B
Koje0aTelbHOM KOHTYpe, 3apsiii M CWia TOKa B IMPOIEcCe TapMOHUYECKUX
9JIEKTPOMArHUTHBIX KOJeOaHui, (OKyCHOE pPACCTOSIHUE W ONTHYEeCKas CHiia
JUH3BI, TpPU ONHCAHWU TPABWIBHO TPAKTOBaTh  (PU3MUYECKUH  CMBICI
WCIONIb3YEMBIX BEIUYMH, UX O003HAUYEHMS M €IUHUIIBI, YKa3bIBaThb (OPMYIIBI,

CBA3BIBAIOIINEC TaHHYIO (bI/ISI/I'-IeCKYIO BCJIMYHHY C APYTUMH BEINYNHAMU

11.5

OnuceiBaTh M3y4YEHHBIE KBAaHTOBBIC SIBICHUS U IIPOLECCHI, HCIOIb3Ys
¢u3nUecKkue BEIMYUHBI: CKOPOCTb AJIEKTPOMATHUTHBIX BOJH, JJIMHA BOJHBI U
4acToTa CBETa, SHEPTUs M MMITYJIbC (OTOHA, MEpPHOJ MOJypaclana, dHEPrUs
CBSI3M ATOMHBIX s/iep; NPU OMMCAHMM NPABUIBHO TPAKTOBAaTh (PU3MUECKHIl

CMBICIT HCIIOJIB3YEMBIX BE€IWYHH, HX 0003HaYEHHUS U CAWHUIIBI, YKa3bIBaTb




(GbopMyIbI, CBS3BIBAIONIME JAHHYIO (U3NYECKYI0 BEIMYUHY C JIPYTHMH

BCIIMYHMHAMU, BBIYUCIIATH 3HAUYCHUC q)HSI/I‘leCKOI\/’I BCIIMYHMHBI

11.6

Ananmu3upoBaTh (pU3MUYECKHE MPOIECCHl W SIBICHUS, HCIONB3Ys (U3NUECKUE
3aKOHBI M IPUHIMIBL: 3aKOH OMa, 3aKOHBI ITOCIEA0BATEIBHOTO U AapAJUIEIBLHOTO
COEIMHEHMS IIPOBOJHUKOB, 3aKOH J[oyis — JleHna, 3aKOH 3JIEKTpOMarHUTHOM
WHIAYKOWAH, 3aKOH NPSIMOJMHEWHOIO  PACHPOCTPAHEHUS  CBETA, 3AKOHBI
OTpaKEHUs CBETA, 3aKOHBI INPEJIOMIIEHMs CBETa, ypaBHEHUE OWHIITEHHaA i
¢dorosdexra, 3aKOH COXpaHEHUS HSHEPTUHU, 3aKOH COXPAHEHHUS HMITYJIbCa,
3aKOH COXPAHEHMS DJIEKTPUYECKOrO 3apsna, 3aKOH COXPAaHEHMsS MacCOBOTO
4ucia, IoCTynaTel bopa, 3aK0H paJiMOAKTUBHOTO paclaia; Ipyu 3TOM pa3andaTh
CIIOBECHYIO (OpPMYIHPOBKY 3aKOHA, €ro MaTEeMaTHYeCKOE BBIPAKEHUE W

ycioBuUsl (TpaHUIlbI, 00JIACTH) TPUMEHUMOCTH

11.7

OHpGZ[GJISITB HamnpaBJICHUC BCKTOPA MHAYKIIHUU MArHuTHOI'O ITIOJIA IMPOBOJHUKA C

TOKOM, CHUJIbI AMnepa 1 CHUJIBIL HopeHua

11.8

CTpOI/ITL H OIIMChIBATb I/I306pa)KCHI/Ie, CO31aBacMoOC IMJIOCKHUM 3CPKAJIIOM, TOHKOM

JIMH30U

11.9

BbIMONMHATE  SKCIEPUMEHTHI 1O HCCIENOBAaHUIO (PU3UYECKHX SIBICHUH W
MPOIIECCOB C KCIIOJIb30BAaHUEM TIPSIMBIX W KOCBEHHBIX W3MEPEHUH; MPH ITOM
dbopMypoBath TpoOiieMy (3alady) W THIIOTE3y YYeOHOTO SKCIIEPUMEHTA,
coOUpaTh yCTAaHOBKY W3 MPEIIOKEHHOTO 00OpYAOBaHUsS, MPOBOJUTH OIBIT U

(opMyIHpPOBATH BBIBOBI

11.10

OCYH_ICCTBJ'I}ITB OpsAMBIC U KOCBCHHBIC U3MCPCHUA (I)I/I3I/I‘-ICCKI/IX BCJIMYUH; IIPpU
9TOM BBI6I/IpaTB ONTHMAJIBHBIN CITIOCO0 U3MCPCHUA U HUCIIOJIb30BAaTh M3BCCTHLBIC

METO/IbI OIIEHKHU MOTPEIIHOCTEN N3MEPEHUIN

11.11

HccnenoBaTh 3aBUCUMOCTH (PM3MYECKUX BEIWYHMH C HCIIOJIB30BAHUEM HPSMBIX
W3MEPEHUH; TMPU 3TOM KOHCTPYHPOBATh YCTaHOBKY, (DUKCHPOBAThH pe3yNbTaThI
MOJIYYSHHOH 3aBHCHMOCTH (PU3MUYECKUX BEIMYMH B BUAE TaOiHIl U rpaduKkos,

ACJIaTh BBIBOABI 1O PE3yJIbTaTaM UCCIICAOBAHUA

11.12

CobmoaTe mpaBmiia 6€30aCHOTO TpyJAa MPH NMPOBEACHUHM HMCCIEAOBAHUNA B
pamMKax y4eOHOro 3KCIepUMEHTa, Y4eOHO-UCCIEe0BATEIbCKOM M MPOEKTHOMN
NEATEIbHOCTH € MCIOJIB30BAHMEM  HM3MEPUTEIBHBIX  YCTPOWCTB  H

1a60paTOpHOro 000PYIOBAHUS

11.13

Pematp pacuérHbie 3aaun ¢ SIBHO 33JaHHON (U3NYECKON MOJIENbIO, UCIIONIb3YS
¢u3nyeckue 3aKOHBl M TPHUHIMIIBI, HA OCHOBE aHAIW3a YCIOBHUS 3a7adl
BbIOMPATh (PU3MUECKYIO MOJIEIb, BHIACTATh (PU3NUECKHUE BETUUYMUHBI U (POPMYJIHI,
HeoO0XoauMble Ui €€ pelleHMs], IPOBOJANUTh PACYETHI M OLIEHUBATh PEaIbHOCTh

MIOJIyYE€HHOTO 3HAaUeHUs (PU3NUECKON BEIHUUNHBI

11.14

Pemarh kadecTBeHHbIE 3aJaud: BBHICTPAUBATH JIOTUYECKH HEMPOTHBOPEUHUBYIO
LIETIOYKY PACCYXKJIEHUU C OMOpPON Ha HM3yYECHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U

(busnueckue BICHUSL




11.15

Hcnonb30Bath npu pemieHny yd4eOHBIX 3a/lad COBPEMEHHBbIE MH(POPMAIMOHHBIE
TEXHOJIOTMH AJIs [IOMCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETALIUN U IIPEICTaBICHUS
yueOHOM M HayuyHO-HOIYJISApPHOM HMHGOpMaNUM, MOJYYEHHOH M3 pazIMuHBIX

HMCTOYHUKOB; KpUTHUECKH aHATU3UPOBATH MOTy4yaeMyt0 HHPOPMAIIIO

11.16

OOBACHATH IMPUHIUIIBI HeﬁCTBHﬂ MalllMH, HpI/I60pOB 1 TCXHUYCCKUX YCTPOﬁCTB;

pasiinydaTth yCJIOBUA UX 0€30I1aCHOTO MCITOJIb30BaHUS B HOBCGI[HCBHOﬁ KHN3HHU

[IpuBoauTh pUMEpPHI BKJIAJa POCCUICKUX M 3apyOEKHBIX yUEHBIX-(U3UKOB B

11.17 pa3BUTHE HayKd, B OOBSICHEHHE IPOLIECCOB OKPYXKAIOUIETO MUpPA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTUU
Hcnonp30BaTh TEOpETUYECKHE 3HAHUS MO (PU3UKE B MOBCEIHEBHOW KU3HH JIJIS
1118 obecrieyeHnss 0€30MacCHOCTU NMpHU OOpalleHHMH ¢ NpUOOpaMu M TeXHUYECKUMHU

YCTpOﬁCTBaMH, JJIA COXPaHCHUS 3J0POBbA U CO6J'IIO,Z[€HI/I$I HOPM 3KOJOTHYCCKOIro

MOBE/ICHUS B OKPY’KAIOLIEH cpefie

11.19

PaGoratb B rpynme C BBINOJIHEHHWEM DPA3JIMYHBIX COIMAJBHBIX  POJIEH,
IUIAHUPOBATh PabOTy TPYMIBI, pAIMOHATBHO PpACHpPENesaTh OOS3aHHOCTH H
IJIAaHUPOBATh JIEATEIBHOCTh B HECTAHJIAPTHBIX CUTYAlMsIX, aIEKBATHO OLICHUBATH

BKJIaJ KaXXA0I'0O U3 YUYaCTHHUKOB I'PYIIIBI B PCHICHUC paCCManHBaeMOﬁ Hp06HeMBI




INPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

11 KJIACC
Kon
KoanpoBepsieMmoro 3jieMeHTa IIpoBepsiemble 3J1eMEHTHI COEP:KAHUS
pasaena
4 SJIEKTPOJUHAMUKA
MATHUTHOE ITOJIE. 9JIEKTPOMATHUTHASA MHAYKIUA
ITocTosiHHBIE MarHUTHI. BzaumoneiictBue
43.1 IMOCTOSTHHBIX MAarHUTOB
MaruautHOe moJie. BekTop MarHMTHOW WHIYKIIHH.
[Ipuamun cynepno3uuuu. JIMHMM MarHUTHOU
4.3.2 vHAyKIuu. KapTrHa TMHUNA MarHUTHOW MHAYKIUH
TIOJIS1 TIOCTOSIHHBIX MarHUTOB
MarnuTtHO€e mnoje NpoBOAHUKA ¢ TOKOM. KapTuHa
JUHUAWA TOJIA JUIMHHOTO TPSMOTO TPOBOJHUKA W
433 3aMKHYTOI'O KOJIBLIEBOTO IIPOBOJHUKA, KATYIIKH C
TokoM. OmeiT  Opcrena.  B3aumopeiicTBue
MIPOBOJIHUKOB C TOKOM
434 Cuna Amnepa, €€ MOyJIb U HAaIIPaBIICHUE
Cuna Jlopenma, €€ MOAyJb U HampaBJCHUE.
4.3.5 JIBro>keHue 3apsKEHHOM YacTULBI B OJHOPOJIHOM
473 MarHuTHoM noJjie. Pabora cunel JIopenia
4.3.6 SBneHue 3MEeKTPOMAarHUTHON UHAYKIIUU
4.3.7 [ToTok BeKTOpa MAarHUTHON UHIYKIIMH
OJC wuHayknuu. 3aKOH  3JIEKTPOMArHUTHOU
438 unaykuuu Papaaes
Buxpesoe snekrpuueckoe noise. 3/1C nunaykuuu B
439 MPOBOJIHUKE, JABWXKYIIEMCS TIOCTYNaTeIbHO B
OJIHOPOJTHOM MarHUTHOM I10J1€
4.3.10 [IpaBuio Jlenna
NunyktuBHOCTh. fBienHue camounaykuuu. I/(C
4311 CaMOMHAYKITUH
4.3.12 OHeprus MarHUTHOTO MOJIS KaTYIIKH ¢ TOKOM
43.13 DNEKTPOMArHUTHOE T0JIe
TexHuueckrue yCTpPOMCTBA: MOCTOSIHHBIE MAarHUTHI,
4.3.14 AJIEKTPOMArHUThl, AJIEKTPOJBUraTeilb, YCKOPUTEIU

9JICMCHTAPHBIX YaCTULl, MTHAYKIHUOHHAA IICYb




4.3.15

[Ipaktrueckue paboTel. M3yueHne MarHUTHOTO
MoJIsl KaTylKu ¢ TOKOM. MccnenoBanue nercTBUs
MOCTOSHHOTO MarHuTa Ha paMKy C TOKOM.
UccnenoBanue  sBIEHUS  DJIEKTPOMArHUTHOU

WHIYKIUU

KOJIEBAHUMA 1 BOJIHBI

5.1

MEXAHUYECKUE N ODJIEKTPOMATI'HUTHBIE KOJIEBAHU A

5.1.1

KonebarenvHas cucrema. CBOOOAHBIE KOJIEOAHUS.
I'apmonnueckue koneOanms. I[lepmon, wyacToTa,

amMIuiTy1a u ¢asa KoseOaHuit

[IpyxvHHBINA MasTHUK. MaTeMaTH4ECKUN MAasTHUK

YpaBHeHue rapMOHUYECKUX KOJIeOaHUH.
Kunematnyeckoe ¥ JHMHAaMHMYECKOE ONUCAHUE

K0J1e0aTeIbHOrO JABWKCHUSA

IIpeBpaiienne SHEpruM NpU  TapMOHHYECKUX
koneOaHusix. CBA3b  aMIUIUTYAbl  KosieOaHUM
MCXOJIHOM BEIMYUHBI C AMIUIMTYJAaMH KoJeOaHHi

€€ CKOPOCTH U YCKOPEHUA

KonebarenbHblit KOHTYP. CBobonHBIC
JNIEKTPOMArHUTHBIE KoJeOaHHs B  HJICAJIHHOM
Koe0aTeIbHOM  KOHType. AHANOTHS — MEeXIy
MEXaHUYECKUMHU " ANIEKTPOMArHUTHBIMU

konebanusmu. ®opmyna Tomcona

5.1.6

3aKkoH COXpPAaHCHUA SHECPIrun B nacaJIbHOM

KoJieOaTeIbHOM KOHTYpPC

BeinyxneHHbBIE MEXAHUYECKUE KoJie0aHus.
Pesonanc. Pe3oHancHass kpuBas. BbIHyXIeHHbIE

OJICKTPOMAardHuTHBIC KOJIEOaHHSI.

[TepemenHbI TOK. CHHYCOMIAIBHBIN TIEPEMEHHBIN

TOK.

MOIIHOCTh NEPpEMCHHOT'O TOKa. AMHJ'II/ITy,Z[HOe )41

HeﬁCTBYIOHICC 3HAYCHUC CUJIbI TOKA U HAITPAKCHUA

5.1.10

Tpancpopmarop. IlpomsBonacTBo, mnepenaya u
notrpebieHue ANEKTPUYECKOM SHEPTUH.
DKOJIOTMYECKHE  PUCKM  IpU  IPOU3BOJACTBE
ANEKTPUUYECKOM SHEPIHH. KynsTypa

HCIIOJIb30BAHHUA DJICKTPOSHCPIUu B HOBCCHHGBHOﬁ




KHU3HU

5.1.11

Texuunueckue yCTpOiicTBa: ceifcmorpad,

Z-)J'IGI(TpI/I‘leCKI/Iﬁ 3BOHOK, JIMHWUHU 3JICKTPOIICpCaaqd

5.1.12

[TpakTnueckue paboThL. Hccnenosanue
3aBUCUMOCTH TIEPHOJIa MAJIbIX KOJIEOaHUH Ipy3a Ha
HUTH OT JJMHBI HUTH U MacChl Tpys3a.
HccnenoBanue MnepeMEHHOIO0 TOKa B LENU U3
MOCNE0OBATEIbHO COENMHEHHBIX KOHJEHCATOpa,

KaTyIIK{ U pe3ucTopa

5.2

MEXAHUWYECKUE U SJIEKTPOMATI'HUTHBIE BOJIHBI

5.2.1

Mexanuueckue BOJIHBI, YCJIOBUA
pacnpoCcTpaHeHHUS. [Tepuon. CxkopocTthb
pacnpocTpaHeHus U JUIMHA BOJIHBL. [lonepeunbie u

IMPOAOJIbHBIC BOJIHBL

522

WUnTepdepenims u audpakius MEXaHUYECKUX

BOJIH

523

3Byk. CkopocTh 3ByKa. I'poMkocTh 3ByKa. BricoTa

ToHa. TemOp 3ByKa

524

DNEeKTPOMarHUTHBIC BOJHBI. YCIOBUS W3ITyYCHHS
AJIEKTPOMArHUTHBIX BOJIH. B3anmHas opueHTanus
BEKTOpOB E, B 1 U B 3JIEKTPOMarHuTHOM BOJIHE B

BaKyyMe

525

CBoiicTBa AJIEKTPOMArHUTHBIX BOJIH: OTpa)K€HHE,
IIPEIOMIIEHUE, noJisipu3anus, T paKus,
untepdepeniusa. CKOpOCTb 3IEKTPOMATHUTHBIX

BOJIH

5.2.6

Illxana »neKTPOMArHUTHBIX BOJNH. IIpumenenue

SJICKTPOMArdHMTHBIX BOJIH B TCXHUKE U 6BITy

5.2.7

HpI/IHHI/IHI)I pPaanoCBA3U u TCICBUACHUA.
Paunonoxaunﬂ. 3J'ICKTpOMaI‘HI/ITHOC 3arpsA3HCHHUC

OKpYKarollei cpeabl

5.2.8

Texanueckue YCTpOWCTBA: MY3BbIKaJIbHbIE
UHCTPYMEHTBI, YJIbTPAa3ByKOBas JAUArHOCTUKA B
TEXHUKE W MEIWLHHE, DPajap, pPaJIuONPUEMHUK,

TeJeBU30p, aHTeHHa, Tenedon, CBU-neuyn

53

OIITUKA

5.3.1

[IpsMonuHeiiHOe pacnpocTpaHeHHE CBeTa B




OHOPOHOM cpene. JIyu cBeTa

532

OtpaxkeHue cBeTa. 3aKOHBl OTPAaKEHUS CBETa.

Ioctpoenue n300paxeHHil B IIIOCKOM 3epKajie

533

HpeJ'IOM.TICHI/IC cBeTa. 3aKOHBI IPCIOMJICHHA CBCTA.

AOCOTIOTHBIN MTOKa3aTeNb PEIOMICHUS

534

[TonHoe BHyTpeHHEe oTpakeHue. [IpenenbHblii yrou

ITIOJIHOI'O BHYTPCHHETO OTPAXKCHUA

535

Hucnepcus cBera. ClIOXKHBIN cOCTaB 0€I0ro CBeTa.

et

5.3.6

CoOuparolye ¥ pacceuBarolliue JHH3bL. TOHKas
nuH3a. POKYCHOE pacCTOSHHME M ONTHYECKAs CHJIA
ToHKOH JsmH3bL. [locTpoeHme wu300pakeHuit B
COOMpalOIIMX U pacceuBarOIMX JIMH3aX. DPopmyna

TOHKOM JIMH3BI. Y BEeIMUCHUE, TaBacMOe JTUH30M

5.3.7

Hpe):[eﬂbl MMPUMCHUMOCTH T eOMeTqueCKOﬁ OIITUKHU

5.3.8

Nutepdepenmus cera. KorepeHTHbIE NCTOYHHKHU.
YcnoBust HAOMIOCHUS MAKCUMYMOB 1 MUHIMYMOB
B HMHTep(hEpEeHIMOHHOW KapTHHE OT  JBYX

CI/IH(baSHI)IX KOTCPCHTHBIX HCTOYHUKOB

539

Hudpakmust cBeta. Judpakumonnas peméTka.
YcnoBre HaOMOCHUS TJIABHBIX MaKCHMYMOB IIPH
MaJCcHUM  MOHOXPOMATHYECKOTO  CBETa  Ha

TUGPAKIIMOHHYIO PEHIETKY

5.3.10

[Tonsapuzanus cBera

5.3.11

Texnuueckue YCTpOWCTBA: OYKH, ayna,
¢doroanmapar, IIPOCKIIMOHHBIN amnmapar,
MHKpPOCKOII,  TEJECKON, BOJIOKOHHAs  ONTHKA,

TQpakIMoHHas peIéTKa, MOJIPOUI

5.3.12

[IpakTuyeckue paboThl. M3mepeHue mokazarens
MIPEIOMJICHUS. Uccnenosanue CBOMCTB
n3o0pakeHnit B nuH3ax. Halmonenue nucnepcuu

CBE€Ta

3JIEMEHTAI CIIELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'pannns IIPUMEHUMOCTHU KJIACCUYECKOU
MexaHukH. [TocTynatel TeOpun OTHOCHUTENBHOCTH:
MHBAPUAHTHOCTb MOAYJS CKOPOCTM CBETa B

BaKyyMe, IPUHIIMI OTHOCUTEIbHOCTH DUHIITEHHA




6.2

OTHOCUTEIILHOCTD OAHOBPEMCHHOCTH. 3amemicHue

BPEMCHHU U COKpPAIICHUC NJIMHBI

6.3

3Heer51 " UMITYJIbC CBO60HHOﬁ HaCTHUIBI

6.4

CBsI3b MaccChl ¢ BHGPFHeﬁ U UMITYJIbCOM CBO60,Z[HOI>1

YaCTHUIIbl. DHEPTHUs MOKOsI CBOOOTHON YaCTHIIbI

KBAHTOBAA ®U31KA

7.1

BJIEMEHTBI KBAHTOBOI OIITUKH

7.1.1

@®otonbl. @Popmyna Ilmanka cBsS3M dHEpPruu
dboToHa € €ro 4YactoTod. DHEpPTruss U HMITYJIbC

¢dotoHa

OtkpeiThe u uccnegoBanue ¢porodddexra. OnbITh

A.I'. Cronerosa. 3akoHsb! hoTodddexTa

VYpaBuenue DifHmreliHa I8 QoTtoddekra.

«KpacHas rpanuna» potospdexra

7.1.4

Hanerue cBera. OnbiTel [1.H. JIeOGenena

7.1.5

XUMHYECKOE IEUCTBUE CBETA

Texuuueckue YCTpOMCTBA: (hOTOdIEMEHT,

dboTonaTuuk, comHeYHas OaTapesi, CBETOIUO/T

7.2

CTPOEHME ATOMA

7.2.1

Mognens atoma Tomcona. OnbiThl Pesepdopaa mo
HCCIIEI0OBAaHUIO CTpOeHH atoma. [InanerapHas

MOACJIb aTOMa

7.2.2

[Toctynater bopa. M3nydeHwe U DOIVIOLIECHHE
(GOTOHOB IIpU IEpexojie aToMa C OAHOTO YpPOBHS
sHepruu Ha Jpyro. Bunel cnektpoB. Crnektp

YPOBHEW 3HEPTrUH aTOMa BOAOPOJA

7.2.3

BousiHoBbIe cBolicTBa yactuu. Bonnbl e bpoits.
Kopnyckymnsipao-BomtHOBOM ayanusM. Judpaxius

OJICKTPOHOB HAa KpUCTAJIJIaX

7.2.4

CrioHTaHHOE u BBIHYKACHHOC N3JIYUCHHUC.

YCTpoicTBO U IPUHITUTT PAOOTHI Jlazepa

7.2.5

TexHnueckue yCTpOMCTBA: CHEKTPalIbHBIA AHAIN3

(CHCKTpOCKOH), JIas3ep, KBAHTOBBIM KOMIIBIOTCP

7.2.6

[IpakTnueckue paboTHI. Habmtonenue

JINHEMYaToro CIeKTpa

7.3

ATOMHOE A1PO




7.3.1

Metonabl HaOJIFOJEHUS " perucTpanuu

SJICMCHTAPHBIX YaCTUIL]

7.3.2

OtkpeiTe paguoakTuBHOCTH. OnbIThl Pesepdopra
[0  ONpEAEJCHHUI0  COCTaBa  PaJUOAKTHUBHOIO
m3nyuenus. CpoiictBa anbga-, Oera-, ramma-
n3ny4yeHus. BiusHue paguoakTUBHOCTH Ha KUBbIE

OpPraHU3MbI

7.3.3

OTkpbiTHEe TPOTOHA U HeHTpoHa. HykimoHHas
Mozenb siapa leizenbepra — HBanenko. 3apsn

aapa. MaccoBoe 4ucio sapa. M3oTomnbl

7.3.4

Anbda-pacniaz. DIEKTPOHHBIA M TO3UTPOHHBIN
Oera-pacma. ["amma-u3nyueHnue. 3aKoH

PaanuOaKTUBHOI'O pacliiajia

7.3.5

DHeprusi CBA3M HYKJIOHOB B sipe. SInepHbIe CUIIBI.

JledexT maccol sapa

7.3.6

H)lepHBIC pCaKkuu. HCHCHI/IC " CUHTEC3 AACP

7.3.7

Anepubii  peaktop. TepMosiaepHblli  CHUHTES.
[IpoGneMbl U NMEPCNEKTUBBI SACPHON IHEPrETHKH.

OKOJIOTHYECKHUE aCIIEKThI SII[epHOI\/’I 9HCPICTUKU

7.3.8

QHCMGHTapHBIe HqaCTHUILIBI. OTKpBITI/Ie MMO3HUTPOHA.

OyHIaMEHTAIbHBIE B3aUMOJCHCTBUSA

7.3.9

TexHuueckue yCTpoWCTBa: JIO3UMETp, Kamepa

Bunscona, sigepHblil peaktop, aToMHas 6oM0Oa

7.3.10

[Ipaktrueckue pabotel. MccienoBanue TPEKOB

gacTull (110 TOTOBBIM (poTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3nmnoro neba. Co3Be3nus, sipKue 3BE3JBI,

IUTaHETHhI, UX BUANMOC JIBUXKCHUC

8.2

Conneunas cucrtema. IlnaHeTsl 3eMHON TpyMIIbI.
[InaHeTbI-TUraHTbl U HUX CIYTHUKH, KapJIMKOBBIE

wraneTsl. Manbie Testa COMHEYHON CUCTEMBI

8.3

Connne, ¢orochepa u armochepa. ComHedHas

AKTHBHOCTH

8.4

Ucrounuk sHeprun CoJiHIIA U 3BE3NT

8.5

3BE31BI, MX OCHOBHBIE XapaKTEPUCTHKHM: Macca,
CBETUMOCTb, PAJUYC, TEMIIEPATYPa, UX B3aUMOCBS3b.

Jlnarpamma «CHEKTpaJIbHbIA KJ1acC — CBETUMOCTBY.




3BE3bI ITIABHOM OCIIEA0BATEILHOCTH. 3aBUCUMOCTD
«Macca — CBETHMOCTBY» I 3BE3N TJIAaBHOM

IIOCJICJ0BATCIIBHOCTHU

8.6

Buytpennee crpoeHue 3BE3n. CoBpeMEHHbIC
NPEJICTABJICHHS O TIPOUCXOKICHUH U 3BOJroIMK CoJTHIIA

U 3BE31. DTambl )KU3HU 3BE3

8.7

Mneunsiii [lyts — Hama I'anaktuka. CnupanbHas
CTpyKTypa l'anakTuku, pacupeneneHue 3B€37, ra3a
n neuid. Ilonoxenne u nuwxkenue ConHua B
INanaxTuke. [1n0ckas u cdepuyeckas MoACUCTEMBI

TanakTuku

8.8

Tunbl ramaktuk. PaauoramakTuku ©  KBas3apsbl.

UEpHble ObIPHI B AApax rajJakTHK

8.9

Bcenennas. Pacmmpenne BceenenHoi.  3akoH
Xabb6na. Paz0beranue ramaktuk. Bo3pact u pagmyc
Bcenennoii, teopust bosbmioro B3peiBa. Monenb

«ropsiuei Beenennon». PenukroBoe usiaydeHue

8.10

MacmtaOHast CTpYKTypa Bcenennoit.
MeraranakTuka. Hepeménnsie po0IeMbI

ACTPOHOMUU




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

» Ouspuka. 11 kimacc. Msaxuwes I'.41., byxosues b.b., Hapyrun B.M.; nox
penakiueit [TapdpentreBoit H.A. AxuronepHnoe o6miectBo «M3narenbcTBo

«HpOCBGIHGHI/IC»

METOAUYECKHUE MATEPUAJIBI JJISA YUUTEJIA

®dusuka. 11 knacc. ba3oBelil ypoBeHb. MeToanueckoe mocooue

«CoOopnuk 3aga4 o pusuke» A.Il.PeimkeBud, [1.A.PeimkeBuy. MockBa
«IIpocsemenue» 2010r.

«Kontponbabie padbotsl o puszuke 10-11 xmace». A.E.Mapon, E.A.Mapos.
«IIpocsemenne» 2011 1.

TeMaTnueckrue KOHTPOJIbHBIE U CAMOCTOSITENIbHBIEC PA0O0THI 1O (hU3UKE

O.U.I'pomuena 10-11 knace. «9xk3amen» 2012 r.

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCbHI U PECYPCBI CETHU
HMHTEPHET

1. http://www.fizika.ru - s5eKTpoHHBIE YUEeOHUKH IO (PU3HUKE.

2. http://class-fizika.narod.ru - uHTepeCcHBIC MaTepHUAIBI K YPOKaM (PUBHKHU I10
TE€MaM; TeCThI M0 TeMaM; HarJIsIIHbIE M/M ITOCOOUS K YPOKaM.

3. http://fizika-class.narod.ru - BUZCOONBITH HA YPOKaX.

4. http://www.openclass.ru - mudpoBsie 00pa3zoBaTEIbHBIC PECYPCHI.

5. http://www .proshkolu.ru - 6ubnuoreka — Bc€ no npeametry «Du3nka.



®IIOP

Enunas xomnexkmus LIOP
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