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ans obyuatomxest 10 — 11 knaccos

Vipa 2023




IHHOACHUTEJIBHASA 3ATIINCKA

[Iporpamma mo ¢u3uke Ha ypoBHe cpenHero oOmero oOpas3oBaHus pazpaboTaHa Ha OCHOBE
MOJIOKEHUH M TpeOOBaHUU K pe3yslbTaTaM OCBOEHHUS OCHOBHOM 00pa30BaTENIbHON INpPOrpaMMbl,
npencrasieHHbix B ®I'OC COO, a Taxke ¢ yuéToMm QenepanbHoi paboyeil mporpaMMbl BOCITUTAHHS
n Konnenuuu npenopaBanusi yuebnoro mpeamera «®@usmka» B 00pa30BaTENbHBIX OpPraHU3AIUAX
Poccuiickoit @enepanuu, peaan3yonX OCHOBHbIE 00pa30BaTeIbHbIC TPOTPAMMBI.

[Iporpamma 1o ¢QusuKe ompenenser o0s3aTeNbHOE TPEAMETHOE COICp)KaHHE, YCTaHABIMBACT
PEKOMEHyeMYIO TIOCIIEIOBATEIILHOCTh M3YUEHHsS] TEM M Pa3/esioB Y4eOHOTO MpeaMera ¢ y4€ToM
MEXIPEIMETHBIX W BHYTPUIPEIMETHBIX CBSI3€H, JIOTMKH y4eOHOTO Tmpolecca, BO3PACTHBIX
ocobeHHocTel oOyuatonmxcs. [IporpamMma no ¢usuke ma€r mpencTaBiieHHE O HENSX, COJCPKAHUH,
oOmield cTpaTeruy OOydYeHHs, BOCIUTAHUS M Pa3BUTHS OOYYAIOMIMXCS CpPEACTBaMHU y4eOHOTO
npenMera «Pu3nka» Ha yriyOJa€HHOM ypOBHE.

N3yuenue kypca pus3uku yriryoa€HHOTo ypOBHS MO3BOJIIET PEaTU30BaTh 337a4d NpodecCHOHATbHON
OpHEHTAINH, HANpPaBJICHO Ha CO3JAaHHE YCIOBUH ISl TMPOSBICHUS CBOWX HWHTEJUICKTYalIbHBIX WU
TBOPUYECKUX CIOCOOHOCTEH KaXabIM OOy4arouIuMmcsi, KOTOpble HEOOXOIUMBI Ui IPOJOJIKEHUS
o0Opa3oBaHusi B OpraHu3alysx NPO(PECCHOHATBHOTO O0pa3oBaHUS 10 Pa3IMYHBIM  (PH3UKO-
TEXHUYECKUM ¥ HHKCHEPHBIM CIICIIHATBHOCTSIM.

B mporpamme mo ¢usMKe OmpeneNSrOTCS TUIAHUPYEMBIE PE3ylbTaThl OCBOSHHS Kypca (DM3MKH Ha
YpOBHE cpemHero oOmero oOpa30BaHUS: JIMYHOCTHBIC, METalpeIMETHBIC, TpeJIMETHbIE (Ha
yriyos€HHOM ypoBHE). Hay4HO-MeTOI0JIOTHYecKO OCHOBOW Ui pa3pabdOTKH TpeOOBaHHWM K
JUYHOCTHBIM, METalPeIMETHBIM W TPEIMETHBIM pe3yabTaraM OOy4aroImuXcs, OCBOWBIINX
mporpaMMmy 1o (u3MKEe Ha YpPOBHE CpeAHero ooOuiero obOpa3oBaHHs Ha YIIyOIEHHOM YpOBHE,
SIBIISICTCSI CHCTEMHO-ICSITEITHbHOCTHBIH ITOIXO].

[IporpamMma no gu3suke BKIIOYAET:

IUTAHUPYEMbIE PEe3yJabTaThl OCBOEGHUSA Kypca (HU3MKM Ha yriIyOJE€HHOM YypOBHE, B TOM YHCIE
IIPEIMETHBIE PE3YJIBTAThI IO TOAaM OOyUEeHHUS;

coJiepkaHue yueOHoro npeamera «Pu3ukay 1o rogaM oOy4eHus.

IIporpamma mno ¢u3uke MMeeT HNPUMEpPHBIM XapakTep M MOXKeET ObITh HCIOJb30BAHA YUUTEISIMU
(bMBUKH IS COCTABJICHHS CBOMX PA00UYUX MPOTPAMM.

IIporpamma mo ¢Qu3MKe He CKOBBIBACT TBOPYECKYK) HMHHULUMATHBY YYMTENEH U TNPEAOCTABISAET
BO3MO’KHOCTH JJISl peau3ally pa3iIuyHbIX METOJUYECKUX MOJXOJO0B K MPENoAaBaHUI0 (PU3MKHU Ha
yri1yO6aEéHHOM ypOBHE NP YCIOBUH COXPaHEHHs 00s3aTeNbHOM YacTu CoJepKaHus Kypca.

dusnka Kak Hayka o HarOoJiee 00IUX 3aKOHaX MPUPOIbI, BHICTyIIAsl B KAUeCTBE y4eOHOro MpeMeTa B
IIKOJIE, BHOCUT CYILIECTBEHHBIH BKJIaJ B CUCTEMY 3HaHUI 00 okpyxkatomeM mupe. IlkonbHbII Kype
¢u3uKn — CcUCTEeMOOOpa3yloUIMil Uil eCTECTBEHHO-HAyYHBIX YYEOHBIX IPEIMETOB, IMOCKOJIbKY
¢u3nyeckue 3aKOHBI JIS)KaT B OCHOBE IPOLIECCOB U SBICHMM, M3ydaeMbIX XUMHEH, OuoJioruei,
¢usnyeckoil reorpadueil u actpoHomueil. Vcnonb3oBaHue M aKTUBHOE NPUMEHEHHE (PU3MYECKHX
3HaHUH ONpPENeNIo XapakTep U OypHOE pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTUN B Chepe SHEPreTUKH,
TPAHCIOPTAa, OCBOEHHMS KOCMOCA, IOJIyYEHHs] HOBBIX MAaTepUalloB C 3aJaHHBIMH CBOMCTBaMH.
N3yuenue ¢pu3uKu BHOCUT OCHOBHOM BKJIaJ B (POPMUPOBAHUE €CTECTBEHHO-HAYYHOW KapTHHBI MHpa
oOyyaromerocsi, B GOpMHUpPOBAHNE YMEHUHN NMPUMEHATh HAyYHBIH METOJ MO3HAHUS IIPU BBIOJHEHUN
UMH Y4eOHBIX UCCIIeI0BAaHUM.

B ocHOBY Kkypca (u3uku Ha ypoBHE cpeaHero oOiiero oOpa3oBaHMs MOJIOXKEH psii HjeHd, KOTopble
MO’KHO paccMaTpUBaTh KaK MPUHIUIIBI €r0 OCTPOSHHUS.

Hoea uyenocmnocmu. B coOTBETCTBUU € HEH KypC SIBJISETCS JJOTMUYECKH 3aBEPIIEHHBIM, OH COJICPKHT
MaTepuall U3 BCeX pa3lesoB (PU3MKH, BKIIOUAET KaK BOIPOCHI KJIACCHUYECKOM, TaK M COBPEMEHHOM
¢bu3uKu.

Hoea zenepanuzayuu. B cooTBeTcTBUM C Hel MaTepuan Kypca (QU3MKH OOBEIUHEH BOKPYT
¢usnueckux Teopuid. Benymum B Kypce siBisieTcsi GOpMUpOBaHUE MPEACTABICHUNA O CTPYKTYPHBIX
YPOBHSIX MaTe€pHH, BEIIECTBE U MOJIE.

Hoea cymanumapuzayuu. EE peanuzauus mnpeanojaraeT HCHOJIb30BaHUE T'yMaHUTapHOTO
noTeHIana (pU3NYECKOW HayKH, OCMBICIIEHUE CBSI3U Pa3BUTHS (U3UKU C Pa3BUTHEM OOIIECTBA, a
TaKXe ¢ MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMHU M HKOJIOTHUYECKUMH MPOOIIEMaMH.



Hoea npuknaonon mnanpasenennocmu. Kypc ¢usuku yrioyOn€HHOTO ypOBHSA —Ipenojaraet
3HaKOMCTBO C IIMPOKUM KPYrOM TEXHHUYECKUX U TEXHOJOTUYECKUX MPHIIOKEHUH H3y4eHHBIX TEOPU
u 3akoHOB. Ilpu 3TOM paccmaTpuBarOTCS Ha YPOBHE OOIIMX MPEICTABICHHUA M COBPEMEHHBIC
TEXHUYECKUE YCTPOMCTBA, M TEXHOJIOTHUH.

Hoea rkonozuzayuu peanu3yercss MOCPEICTBOM BBEICHMS 3JIEMEHTOB COIEpPXaHUS, MOCBSIIEHHBIX
HKOJIOTUYECKUM TpoOJIeMaM COBPEMEHHOCTH, KOTOpPBIE CBSI3aHBI C DPAa3BUTHEM TEXHUKH U
TEXHOJIOTHH, a Takke OOCYKICHHs NpoOJeM palMOHAIBHOTO MPUPOAOTIONB30BAHUS |
HKOJIOTUIECKOH 0€301MacHOCTH.

OcBoeHue cofep)aHus MPOTpaMMbI 10 (PU3HUKE JOJDKHO OBITH MOCTPOSHO HA MPHUHIIMIIAX CUCTEMHO-
NeATeNbHOCTHOTO Toaxona. Jns ¢u3uku peanm3anys O3TUX TNPUHOMANOB Oasupyercs Ha
WCTIOJIb30BAHUU  CAMOCTOSITEIIBHOTO AKCIIEPUMEHTa KaKk MOCTOSHHO JeicTByromero (akropa
yuebHoro mnpouecca. st yriryOn€HHOTO YpOBHS — 3TO CHCTEMa CaMOCTOSTEILHOTO YUEHHYECKOTO
OKCTIEPUMEHTA, BKJIIOYAIOMIETO (PPOHTANbHBIE YYCHWYECKHE ONBITHI MpPU H3YYCHHH HOBOTO
Marepuaina, JiabopaTopHble pabOoThl M pabOThl mpakThkyMa. [Ipu 3TOoM BO3MOXKHBI J1Ba criocoda
peanu3anyu GU3NIECKOTO MPaKTUKyMa. B mepBoM ciydae mpakTHKyM MPOBOAMTCS OO0 B KoHIE 10
n 11 xiaccoB, MO0 Mocie MEPBOTO M BTOPOrO MOJYTOAMM B Ka)XJA0M U3 3TUX KiaccoB. Bropoii
croco0 — 3TO MHTErpaIys padboT MPaKTHKyMa B CHCTEMY JIA0OPATOPHBIX PabOT, KOTOPBIE IPOBOISATCS
B TIpolriecce m3ydeHHUs pasnena (temsl). [Ipm 3TomM mox paboTamu TpaKTHKyMa MOHUMAETCS
CaMOCTOSITENIbHOE UCCIIEI0BAaHUE, KOTOPOE MPOBOAUTCS MO PYKOBOJCTBY CBEPHYTOr0, 000OIIEHHOTO
BH/1a 0€3 MOMIaroBO WHCTPYKITHH.

B nporpamme no ¢gusuke cucrtemMa ydeHUUECKOTO IKCIEPUMEHTA, TaO0OPaTOpHBIX paboT U MpaKTHKyMa
MpEJCTaBICHa CIUHBIM MEepeYyHeM. BBIOOp TeMaTHKHU UI STHX BHIOB YYCHHMUYECKHX MPAKTHYECKHX
paboT OCYIIECTBISIETCS YYaCTHHUKaMH OOpa30BaTEIBHOTO TMpoIlecca HCXOMs W3 OCOOCHHOCTEH
MOYPOYHOTO TUTAHMPOBAHUS U OCHAIeHHs kKabuHera (usuku. [Tpu 3TOM oOecrieunBaeTcst OBlaIeHUE
oOyJaromUMHUCsT YMEHUSIMH TPOBOJIUTH TpPSIMbIE ¥ KOCBCHHBIC W3MEPEHHs, WCCICIOBAHUS
3aBUCHUMOCTEH (PU3NYECKUX BEJIMYMH U TIOCTAHOBKY OTBITOB IO MTPOBEPKE MPEI0KEHHBIX THIIOTE3.

bonbinoe BHHMaHuEe ynensieTcs PpEIIeHUI0 pacdyE€THBIX M KadecTBEHHbIX 3anad. Ilpu stom s
pacuéTHBIX 3a]a4 MPUOPUTETOM SIBIISIFOTCS 337a4U C SIBHO 3aJJaHHOW U HESBHO 3aJaHHON (hr3HuecKoit
MOJEJbIO, TTO3BOJISIFOIINE TPUMEHSATh U3YUEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJTHOTO pa3jeia
Kypca, TaKk M WHTErpupys NMpUMEHEHHE 3HAHUW U3 pas3HbIX pa3aenaoB. (s kauecTBEHHBIX 3a1ay
MIPUOPUTETOM SIBIISIIOTCS 3a/1aHusl HAa OOBbsICHEHHe/TIpeickazaHue MIPOTeKaHus (PU3MUECKUX SIBJICHUM U
MIPOLIECCOB B OKpyXKarouleil ku3Hu, TpeOyromue BbiOOpa (U3MUECKOH MOAENU [UId CHUTyaluH
MIPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpedoBanusmMu PI'OC COO K MarepuaqbHO-TEXHUYECKOMY OOECIECYCHHIO
y4eOHOTro Tporecca Kypc Gpu3uku yriayoa€HHOTO YPOBHS Ha YPOBHE CPEAHETO OOIIero oopa3oBaHus
JOJKEH HU3ydaThCsi B YCIOBHUSIX MpeIMeTHOro kabuHera. B kabuHere (QU3MKU JOJDKHO OBITh
HeobOxouMoe TabopatopHoe 00OpyI0OBaHUE Ui BHIMIOJHEHHUS YKa3aHHBIX B Mporpamme mno ¢usuke
YUYEHUYECKHX OIBITOB, JJA0OPATOPHBIX PabOT M pabOT MpaKTHKyMa, a TaKkKe JEMOHCTPAI[MOHHOE
obopynoBaHue.

JlemoHcTpalmoHHOe 000pyAoBaHue (HOPMUPYETCS B COOTBETCTBUU C MPUHIUIOM MHUHUMAIbHON
JOCTaTOYHOCTH M OOECIEeUrBAET MOCTAHOBKY MEPEUYHCIECHHBIX B MporpamMme Mo (hU3HUKe KIFOYEBBIX
JNEeMOHCTpAlMid Ui UCCIIEJIOBAHMUSI H3Yy4aeMbIX SBJICHHM W TPOIECCOB, SMIUPUYECKUX H
(GbyHIaMEHTAIbHBIX 3aKOHOB, X TEXHUYECKUX TPUMEHEHHIA.

JIaGopaTtopHoe OOOpydOBaHME Uil YYEHHYECKHX IMpPAaKTUYeCKHX paboT QopMupyercs B BHIE
TEMaTHUYECKHX KOMIUIEKTOB U 00€CIeyrBaeTcsi B pacuéTe 0JJHOr0 KOMILJIEKTa Ha ABYX 0Oy4YaroIIuXCsl.
Temartuueckne KOMILIEKTBI JIaOOpPAaTOPHOIO OOOpYJIOBAaHUS JOJDKHBI OBITh IMOCTPOEHBI Ha
KOMIUIEKCHOM HCIIOJIb30BAaHUM QAHAJIOTOBBIX M HU(POBBIX NPUOOPOB, a TaKKE KOMIBIOTEPHBIX
U3MEPUTENbHBIX CUCTEM B BUJE LIU(POBBIX JIaOOpaTOpHil.

OCHOBHBIMU 1IENIAMH U3y4eHHsI (PU3UKH B 00111eM 00pa30BaHUM SIBIISIOTCS:

(dbopMupoBaHHe WHTEpECa U CTPEeMJIEHUsI O0yJarolMUXcs K HAyYHOMY M3YUEHHIO MPUPOIbI, pa3BUTHE
UX UHTEJUIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEHH;

pa3BUTHE TMPEJICTaBICHUM O HAYyYHOM METOJe IMO3HAaHUS M (OPMHUPOBAHHME HCCIEIOBATEIHCKOTO
OTHOIIEHHSI K OKPYKAIOIIHUM SIBJICHUSM;

(dbopMupoBaHHE HAYYHOI'O MHPOBO33PEHUS] KaK pe3ylbTaTa M3y4eHHs OCHOB CTPOEHHs MaTepuu M
(byHaMEHTAJIBHBIX 3aKOHOB (PH3UKY;



dbopMupoBaHHEe yMEHUU OOBSCHATH SBICHHS C HMCIOJIH30BAaHUEM (PU3UYECKHX 3HAHUN M HaydHBIX
JI0Ka3aTeNbCTB;

(dhopMHUpOBaHKE MIPEACTABICHUHN O POIM (PU3UKHU I PA3BUTHUS JPYTUX €CTECTBCHHBIX HAYK, TEXHUKU U
TEXHOJIOT Ui,

pa3BUTHE TMPEICTABICHUH O BO3MOXHBIX cdepax Oyaymeid npodeccHOHaNbHOW esITeIbHOCTH,
CBSI3aHHBIX C (PU3UKOM, TOJArOTOBKA K AaJbHEHUIIIEMY 0OYUEHHIO B 3TOM HaIpaBJICHUU.

JlocTIDKeHHe 3TUX LeJel 00ecreunBaeTcsl peuIeHneM CIIeIYIONINX 3aa4 B MpoIlecce N3yueHHs Kypca
¢u3nKK Ha ypOBHE CpeaHETo 00IIero 00pa3oBaHus:

npuoOpeTeHne CHCTEeMbl 3HAaHMKH 00 OOmMX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAaX, TEOPHSX,
BKJIFOUYAsi MEXaHUKY, MOJICKYJSIPHYIO (DU3UKY, AJICKTPOJAMHAMHUKY, KBAHTOBYIO (DM3UKY M IJIEMCHTBI
actpodusukm;

(dhopMHUpOBaHHE YMEHUU MPUMEHSATh TCOPETHUSCKUE 3HAHUS JIsl OOBSICHCHUS (DU3MUSCKUX SIBIICHUN B
MIPUPOJIC U JJIs IPUHATHS TPAKTHYCCKUX PEIICHUH B IIOBCSTHEBHOM KU3HU;

OCBOEHHE CIIOCOOOB PEIICHUs Pa3IMYHBIX 33aJad C SBHO 3aJaHHON (DU3MYecKod Mojenblo, 3ajad,
MOJIPa3yMEBAIOIINX CAMOCTOSTENIEHOE CO3JaHHe (U3UIECKOM MOJIENN, aJeKBaTHOM YCIOBHSAM
3aJauu, B TOM YHCJIE 3a/1a4 WH)XEHEPHOTO XapaKTepa;

MOHUMaHWe QU3NICCKUX OCHOB W MPUHITUTIOB JACUCTBUS TEXHUYECKUX YCTPOMCTB U TEXHOJOTHICCKHX
MIPOIIECCOB, UX BIUSHUS HA OKPYKAIOLIYIO CPELY;

OBJIAZICHUE METOJaMHU CaMOCTOSATEIBHOTO TIAHMPOBAHUS U MTPOBEACHUS (PU3NIECKUX IKCIIEPHUMEHTOB,
aHaJM3a ¥ HHTepIpeTayi HHPOPMAIIUH, OTIPEICICHUS TOCTOBEPHOCTH MOJTYIEHHOTO PEe3yibTaTa;

CO3/IaHUE YCIOBHIA ISl pa3BUTHSI YMEHHUN IPOSKTHO-MICCIIEIOBATEIHCKON, TBOPUECKON ACATEIHHOCTH;

pa3BuUTHE HHTEpeca K chepaM npoPecCHOHATHHOM NeSITeTbHOCTH, CBA3aHHON C (PU3HKOH.

B cootBerctBuu ¢ TpedoBanusmMu @I'OC COO yrnyOnéHHBIN ypOBEHb H3y4EHUS y4eOHOTO MpeaMeTa
«Du3uka» Ha ypOBHE cpeAHero ooOmero oOpa3oBaHHMS  BBIOMpaeTcs  OOydYarOIMIMMHUCH,
TUTAHUPYIOIIAMH TIPOJIOJDKEHUE 00pa30BaHMS MO CIEIUATBHOCTIM (PU3UKO -TEXHHUECKOTO PO U

Ha usydenne pusuku (yriyOn€HHBIN yPOBEHb) HAa YPOBHE CPEIHETO 00IIero 00pa3oBaHUs OTBOIUTCS
340 vacoB: B 10 xmacce — 170 gacoB (5 wacoB B Henemo), B 11 kmacce — 170 gacoB (5 4acoB B
HEJIEIIO).

[Ipennaraemsplii B mporpamme no Qu3uke nepedeHb JadopaTOPHBIX M MPAKTUYECKUX pabOT sBISETCS
PEKOMEHI0BaHHBIM, YYUTEIb JIeJIaeT BHIOOP MpOBeAeHUS J1a00pPaTOPHBIX pabOT U OMBITOB C YYETOM
WHIMBHUIYAIBHBIX 0COOCHHOCTEHN 00yUJaromuxcsl.



COJAEPKAHUE OBYYEHUA
11 KJIACC

Pasnen 4. DiiekTpoamHaMuka.

Tema 4. Maznummnoe none.

B3anmopneicTBue MNOCTOSIHHBIX MAarHUTOB WM IMPOBOJHUKOB C TOKOM. MarHutHoe mnoJie. Bektop
MAarHuTHOM UHAYKIMHU. [I[puHIMI cynepno3suumyu MarHuTHBIX 1oJIel. JIMHUM MarHUTHOW MHTyKIUU.
MarnuTtHO€E 1moJie TPOBOJHUKA C TOKOM (IMPSAMOTO MPOBOJIHMKA, KATYIIKH H KPYroBOTO BUTKA). OIBIT

Opcrena.

Cuna Amriepa, e€ HanpaBJICHUE U MOTYJIb.

Cuna Jlopenma, e€ HampaBlieHHME M MOJIYJb. JIBH)KEHHE 3apsHKEHHOM 4YacTUIBI B OJHOPOIHOM
MarHutHoM noJie. Pabota cunel Jlopeniia.

MarnuTHoe noJie B BemecTse. DeppoMarHeTHKH, mapa- U JuaMarHeTUKH.

TexHuueckre yCTpOWCTBA M TEXHOJOTHYECKHE TPOIECCHI: MPUMEHEHHUE TOCTOSHHBIX MarHUTOB,
AJIEKTPOMArHUTOB, TECTEP-MYAbTUMETP, JJIEKTPOJBHUrareiab SKOOH, YCKOPHUTEIM 3SJIEMEHTapHBIX
YaCTHII.

Jemoncmpayuu.

Kaptuna nuHMI WHAYKIMM MarHUTHOTO TIOJISA TOJOCOBOTO M TOJKOBOOOPA3HOTO TOCTOSIHHBIX
MarHuTOB.

Kaptuna nuHMII MarHUTHOW WHIYKIIMW TIOJS JUIMHHOTO TIPSMOTO TPOBOJHUKA W 3aMKHYTOTO
KOJIBIIEBOTO MPOBOJHUKA, KATYIIIKH C TOKOM.

B3anmMopelicTBre 1ByX MPOBOJAHUKOB C TOKOM.

Cuna Amrepa.

HevictBue cuiibl JIopeHIa Ha MOHBI SJIEKTPOJIUTA.

Habmonenue ABM>KEeHUS My4YKa JIEKTPOHOB B MATHUTHOM TIOJIE.

[TpuHIMNI AEHCTBUS 3EKTPOU3MEPUTEIBHOTO IPUOOPa MAarHUTOIIEKTPUYECKO N CUCTEMBI.

Yuenuueckuit sxkcnepumenm, nadbopamopmuvie pabomot, npaKmuKym.

HccnegoBanne MarHUTHOTO MOJISL HOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBONCTB (peppOMarHeTUKOB.

WccnepoBanue AeCTBUS MOCTOSIHHOIO MAarHATa HA PAMKY C TOKOM.

N3mepenue cumbsl Ammepa.

N3yuenue 3aBUCMMOCTH CHIIBI AMIIEpa OT CHJIbI TOKA.

OrnpeneneHre MAarHUTHOM MHAYKIIMM HA OCHOBE U3MEPEHUS CUJIbI AMIIepa.

Tema 5. Inekmpomaznumnan uHOyKUuA.

SIBrienne anexkTpoMarHUTHOW WHAYKIUHU. [loTok BekTOopa MarHMTHOM WMHAyKuMH. DJC MHIyKUMU.
3aKoH 3JIeKTpoMarHuTHOM nHaykuuu Papanes. BuxpeBoe anexkrpuueckoe nosie. Toku Dyko.

O/J1C uHayKUIUH B TPOBOJHUKE, IBUKYILEMCS B OJTHOPOTHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NunyktuBHOCTh. KaTynika HHIYKTUBHOCTH B LIENH MOCTOSIHHOTO TOKa. SBiieHne camonHaykiuu. J/1C
CaMOMHIYKIIMH.

DHeprusi MarHuTHOTO TOJI KaTYIIKU C TOKOM.

DIEeKTPOMarHuTHOE IOJI€.

TexHnueckre ycTpoHuCTBAa U TEXHOJOTUUECKHE MPOLIECChl: MHAYKIIMOHHAS T€4b, COJIEHOM I, 3alIUTa OT
ANEKTPU3aLUU TeJl IPU JIBHKEHUHM B MAarHUTHOM T10JI€ 3E€MJIH.

Jemoncmpayuu.

Habmronenue sSBiaeHMS 3J€KTPOMAarHUTHOW MHTYKITHH.

Uccnenoanue 3aucumoct I1C HHIYKIIMU OT CKOPOCTH U3MEHEHHUSI MAarHUTHOTO MOTOKA.

IIpasuiio Jlenna.

[Tagenne MarauTa B amOMUHUEBOH (MeAHOM) TpyOe.

SIBneHne caMOMHIYKIUH.

Uccnenoanue 3aBucumoct 1C caMOMHIYKIIMKM OT CKOPOCTH U3MEHEHHUSI CHIIbI TOKA B LIEMH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKmuxym.



HccnenoBanue sIBICHUS AIEKTPOMArHUTHOW WHIYKIIUU.

Ornpezenenre UHIYKIMKA BUXPEBOTO MATHUTHOTO TOJISL.

HccnenoBanue sBICHUS CAaMOUHIYKIIUH.

COopka MoieTH SNIEKTPOMArHUTHOTO TeHepaTopa.

Paznen 5. KosieGanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Konebanus.

Konebarenpnas cucrema. CBOOOJHBIE KOJICOAHMSI.

lapmonnueckue konebanus. KuHemaTndeckoe W JUHAMHYECKOE OMHCAHUE. DHEPreTHYECKOE
OonuCaHUEe (3aKOH COXpaHEHUS] MEXaHMYEeCKOW »sHepruu). BbIBOI JAMHAMUYECKOTO OIHMCAHUS
FapMOHHYECKHUX KOJICOaHUM U3 UX IHEPreTUYECKOTO U KHHEMATHYECKOTO OTIMCAHMUS.

Ammuaryna u ¢daza xonebanuii. CBsI3b aMIUIUTY/IbI KOJICOAHUH MCXOMHOUW BEIUYHHBI C aMILUTUTYIaMU
KoJie0aHU €€ CKOPOCTH U YCKOPEHHS.

[Tepron u wactora xosebanuii. [lepron Manbix cBOOOHBIX KOJICOAHUN MAaTEeMaTHYSCKOTO MAsTHHUKA.
[lepron cBOOOIHBIX KOI€OAHUI NPYKUHHOTO MATHHKA.

[TonsTie o 3aryxamomux kojiebaHusXx. BeiHyxJeHHbIe KojeOaHus. Pezonanc. PezonaHcHast kpuBas.
Bnusinue 3aTyxaHus Ha BUJI p€30HAHCHOM KpUBON. ABTOKOJI€0aHuSI.

TexHuueckre yCTPOMCTBA M TEXHOJOTHYECKUE IMPOIECCHl: METPOHOM, Yachl, Kadyelld, My3bIKaJbHbIE
MHCTPYMEHTBHI, ceiicmorpad.

Jemoncmpayuu.

3anuce K0ae0aTeIbHOro ABIKEHHUS.

Halnronenne He3aBUCHMOCTH TIEPHO/Ia MAJTBIX KOJIEOAaHWN Tpy3a Ha HUTH OT aMIUTUTY/IbI.

UccnenoBanme 3aryxawmux KOJCOAHWH H 3aBUCHMOCTH TIEPHOJa CBOOOJTHBIX KOJEOAHHWH OT
COTIPOTHBIICHHUS.

UccnenoBanue konebanuii Tpy3a Ha MacCCUBHOM MPYKHUHE C TENIbI0 (POPMUPOBAHUS TIPEICTABICHUM 00
UJIeATHHOM MOJIEITN IPY>KMHHOTO MasiTHUKA.

3aKOH COXpaHEeHMsI SHEPTUU IpU KojleOaHUsIX rpy3a Ha IPYKUHE.

HccnenoBanue BEIHYKJICHHBIX KOJICOAHUH.

Ha6nronenue pezonanca.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomel, npakmuxym.

N3mepenue neproaa cBOOOAHBIX KOJIEOaHNUN HUTSHOTO U IPY>KUHHOTO MasiTHUKOB.

N3ydeHne 3aKOHOB ABMKEHUS Te€Ja B X0JIe KoJIeOaHUH Ha yIPYroM I0/IBece.

W3ydeHue ABUKEHHS] HUTSHOTO MasiTHUKA.

[IpeoGpa3oBanue SHEPTUH B IPYKUHHOM MaTHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTyXalOMINX KOJIeOaHUI.

HccnenoBanue BBIHYKICHHBIX KOJICOAHUH.

Tema 2. InekmpomazHummnuple Koj1edanus.

Konebarenbubiit koHTYp. CBOOOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHUSI B HICATBHOM KOJeOaTeabHOM
koHType. @opmyna Tomcona. CBsi3b aMIUIUTY/IBI 3apsia KOHJEHCATOPA C aMIUIUTY0M CHJIBI TOKA B
KoJiebaTeIbHOM KOHTYpE.

3aKOH COXpaHEHUS SHEPTUU B HI€ATHbHOM KOJIe0aTeIbHOM KOHTYpE.

3aryxaroiue 3eKTPOMarHuTHbIE KoyieOaHusl. BeIHYKIeHHbIE 2JIEKTPOMAarHUTHBIE KOJIeOaHMsl.

[lepemennbIit TOK. MOIIHOCTh MEPEMEHHOTO TOKa. AMIUTUTYIHOE U JEHCTBYIOIIEe 3HAYCHHUE CUJIBI
TOKa U HAMPsHKEHUS MPU pa3NudHON hopMe 3aBUCUMOCTH MEPEMEHHOTO TOKAa OT BPEMEHH.

CuHycouJanbHbIi MepeMeHHbI TOK. Pe3ncTop, KOHAEHCATOp M KaTylIKa HMHAYKTUBHOCTH B IEMH
CUHYCOMJIAJIbHOTO MEPEMEHHOTO TOKa. Pe3oHaHc TOKOB. Pe30HaHC HanpshKeHUH.

Wneanwsusiii Tpanchopmatop. [IponsBoacTBo, nepenava u moTpedieHue dEKTPHUECKON IHEPTHH.

DKOJIOTUYECKME PHUCKM TpPU  TMPOU3BOJCTBE  3EKTpos3Hepruu. KynbTypa  HMCNOIB30BAHUS
AIIEKTPOIHEPIUH B IOBCEAHEBHOM KU3HHU.

TexHnueckre yCTpPOICTBA W TEXHOJOTMYECKHME TMPOLIECCHl: AJIEKTPUUYECKUH 3BOHOK, T'€HEpaToOp
MIEPEMEHHOTO TOKa, TMHUH JIEKTpoIepeaay.

Jemoncmpayuu.

CBOOOTHBIE IEKTPOMATHUTHBIE KOJIEOAHNUS.

3aBUCUMOCTb YaCTOTHI CBOOOHBIX KOJEOAHUN OT HMHAYKTUBHOCTH U EMKOCTH KOHTYpa.



OcumsuiorpaMMbl 31€KTPOMArHUTHBIX KOJIEOaHUH.

I'eneparop He3aTyXarOMMX IMEKTPOMArHUTHBIX KOJIEOaHHA.

Monenb 31eKTpOMarHUTHOTO TeHepaTopa.

BbIHYXIeHHbIE CHHYCOHMIAJIbHBIE KOJIEOaHMUS.

Pesucrop, karyiika HHIYKTUBHOCTU U KOHJIEHCATOP B LIETIH IEPEMEHHOTO TOKA.

Pe3onanc mnpu mocnenoBaTENbHOM — COEAMHEHUM  PE3UCTOPA, KATyIIKd MHAYKTUBHOCTH U
KOHJIEHCATOPA.

VYCTpoiicTBO M IPUHIMIT ACHCTBUS TpaHchopmaTopa.

Monenb JIMHUY 3JIEKTPOIepelauH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie pabomel, npakmuxym.

Nzydenue tpanchopmaropa.

HccnenoBanue nepeMEHHOTO TOKa Yepe3 IOCIIEOBATENbHO COECIUHEHHBIE KOHJEHCATOP, KaTYIIKy U
pe3ucTop.

Habmronenue 3nekTpoMarHuTHOTO pe30HaHca.

WccnenoBanue paboThl HCTOUHUKOB CBETA B IIENH [IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpoOMacHUMHbBLE 0JIHDL.

MexaHnyeckue BOJIHBI, YCIOBHSI UX pacrnpocTpaHeHus. [lonepeunsie u npoaosabHble BoJHBL. [lepuon,
CKOPOCTh pacHpoCTpaHEHUss U JjauHa BoJIHBL. (CBOWHCTBa MEXaHMYECKUX BOJIH: OTpa)K€HUE,
npesoMiIeHne, HHTephepeHns U AUPpaKIns.

3Byk. CkopocTh 3ByKa. I poMKkocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

[IIlymoBO€ 3arps3HEHUE OKPYKAIOIIEH CPEIbI.

DNeKTpOMarHUTHbIE BOJHBI. Y CJIOBHS HU3JIydEHUS 3JIEKTPOMArHUTHBIX BOJH. B3anmHas opueHTanus
BEKTOPOB B 3JIEKTPOMArHUTHOM BOJIHE.

CBoiicTBa AJIEKTPOMAarHUTHBIX BOJIH: OTpPa)KEHHE, MpPEOMIICHHE, MOJspu3alus, WHTEepPepeHIus U
T paKIus.

[Ikana 3neKTpoMarHUTHBIX BOJIH. [IpMeHeHne 3eKTpOMarHuTHBIX BOJH B TEXHUKE U OBITY.

[IpuHUHKNBI pagroCBA3U U TeNEeBUACHUS. Pagronokanusi.

DJIEKTPOMArHuTHOE 3arpsi3HEHUE OKPYKAIOILEeH Cpeibl.

TexHnueckne yCTpoOWCTBAa W MPAKTHUYECKOE NPUMEHEHHWE: MY3bIKaJbHbIE WHCTPYMEHTHI, pajap,
paguonpuéMHUK, TEJIEeBH30p, aHTeHHa, TenedoH, CBY-meusb, ynpTpa3sByKkoBas IUArHOCTUKA B
TEXHUKE U MEIULIVHE.

Jemoncmpayuu.

O6pa3oBaHue U pacpOCTPaHEHUE MOMEPEUHBIX U MPOJAOIbHBIX BOJH.

Konebmtomieecs Teno kak HICTOYHUK 3BYKa.

3aBUCUMOCTD JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOAHUIA.

Habmonenue orpaxkeHus U IpeaoMIIeHUS MEXaHUYEeCKUX BOJIH.

Habmonenue nntepdepeHnu U Juppakiiui MEXaHHUECKHUX BOJIH.

AKYCTUYECKHI1 pe30HaHC.

CBoiicTBa ynbTpa3ByKa U €ro IpUMEHEHHE.

Habmronenue cBsi3u rpOMKOCTH 3BYKa U BBICOTHI TOHA C aMILIUTYAON U YaCTOTOM KOJIeOaHUIA.

HccnepoBanue CBOMCTB 3JEKTPOMArHUTHBIX BOJH: OTPAXKEHUE, MPEIOMIICHHE, NOJIApU3aLUs,
mudpakuus, HHTepQepeHIIns.

Ob6HapyxeHue HHPPaKpacHOTO U YAbTPA(PHUOIETOBOrO U3ITyUCHHIA.

Yuenuueckuit sxcnepumenm, nadopamopnvie pabomul, npaKkmuKym.

N3y4yeHne napaMeTpoB 3BYKOBOU BOJIHBI.

N3ydeHne pacnipocTpaHEHHs 3BYKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMonMHENHOE pacIpOCTpaHEHUE CBeTa B OAHOpPOAHOM cpene. Jlyd cBera. TouyeuHBI MCTOYHMK
CBeETa.

OTtpaxxeHue cBera. 3aKOHBI OTpakeHHMs cBera. [locTpoeHue H300pakeHHH B IUIOCKOM 3epKalie.
Cdepuueckue 3epkana.



[Ipenomnenue cBeTa. 3aKOHBI MPENOMJICHHS CBeTa. AOCONIOTHBIM IOKa3aTelb MPEJOMIICHUS.
OTHOocuTeNbHBIA TNOKa3aTeNb IMpesoMiieHUs. [10CTOSHCTBO 4YacTOTHI CBETa M COOTHOILIEHUE AJIUH
BOJIH IIpH NIEPEX0J€ MOHOXPOMATHYECKOIO CBETA Yepe3 IPaHUIly pa3/iena IByX ONTHUECKUX CPE.

Xonx nyueit B mpusme. [ucnepcus ceera. CinoxxHslid coctaB 6enoro cera. L{Ber.

ITonHoe BHyTpeHHEE OTpaxkeHue. IIpenenbHblIi yroJl IOJIHOrO BHYTPEHHETO OTPaKEHUS.

Cobuparomue u paccenBaroniie JuH3bl. ToHKas nuH3a. POKYCHOE pacCcTOSHUE M ONTHYECKas CHja
TOHKOH JIMH3BI. 3aBUCUMOCTH (JOKYCHOTO PACCTOSIHUSL TOHKOH C(hepruuecKOil JIMH3HI OT € TeOMETPHU
1 OTHOCHUTEJIBHOTO MOKAa3aTesl IPEJOMIICHUS.

@opMyIia TOHKOU JIMH3BL. Y BEIUYEHHUE, 1aBAEMOE JIMH30M.

Xoa ny4a, TMPOIIEIIEr0 JMH3Y IOJ TPOU3BOJIBHBIM YIJIOM K €€ TJaBHOM ONTHYECKOM OCH.
[TocTpoenue n300pakeHU TOUKH U OTpe3Ka MPsIMOK B COOMpPAIOIIMX U pACCEUBAIOIIMX JIMH3aX U UX
cUCTEMaXx.

OnTnueckue nmpubdopsl. Paspemaronias cnocodHocTh. ['1a3 Kak onTHYeCcKas CUCTEMA.

[Ipenensl TPpUMEHUMOCTH TEOMETPUYECKON ONTHKH.

BonnoBas onrtuka. WuTepdepeniuss cBera. KorepeHTHbIE HUCTOYHMKHU. YCJIOBHUS HaONIOACHUS
MaKCUMYMOB M MHHUMYMOB B MHTE€P(EPEHIIMOHHOW KapTHHE OT JABYX KOTE€PEHTHBIX MCTOYHHUKOB.
[Ipumeps! Knaccuyeckux UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuust ceta. udpakuuonHas pemérka. YciaoBue HaONIOACHUS TJIaBHBIX MAaKCUMYMOB IpU
MaJeHU MOHOXPOMATHYECKOI0 CBeTa Ha TU(PPAKIIMOHHYIO PELIETKY.

[Tonspuzanus ceera.

Texnuueckue ycTpoiicTBa M TEXHOJOTHYECKHE MPOIECCHI: OYKH, JIyma, MepUcKol, ¢oToammnapar,
MHUKPOCKOTI, IPOEKIIMOHHBIN amnmapar, IpOCBETIEHUE ONTUKH, BOJOKOHHAs OINTHKA, AU(paKinoHHAs
peméTKa.

Hemoncmpayuu.

3aKOHBI OTPaKEHUS CBETA.

HccnenoBanue npenoMIICHHs CBETA.

HaGnrogenue motHOro BHYTPEHHETO OTpaykeHus. MoJellb CBETOBO/1A.

HccenenoBanue xo1a CBETOBBIX IIYYKOB 4€pe3 IUIOCKONAPAUICIbHYIO IIIIACTUHY U NIPU3MY.

HccnenoBanue cBONMCTB M300paKeHUH B JIMH3AX.

Moenu MUKpPOCKOIIA, TeJIECKOTA.

Ha6nronenue narepdepeHiiny crera.

HaGnroneHue 1BETOB TOHKUX IUIEHOK.

Ha6mronenue qudpakuuu cBeta.

N3yuenne nudpakiinOHHON PEMIETKH.

HaGnronenue nuppakiinoOHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBerta.

HabGnronenue nossipu3anuu cBeTa.

[IpumeHeHne NoJIApOUIOB s U3YUEHHSI MEXaHUUECKUX HalPSKEHUH.

Yuenuueckuit sxcnepumenm, nadopamopnvie pabomut, npaKkmuKym.

N3mepenue nokaszaTeiis IpeJoMIICHUs CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PacCTOSTHUS OT BEleCTBa (Ha MpUMepe KUAKHUX JIMH3).

N3mepeHune pOKyCHOTO pacCTOSTHUS pacCEeUBAIOIIUX JIMH3.

[TomyyeHne n300paXkeHus B CUCTEME U3 INIOCKOTO 3epKaa U JIMH3BL.

[Tomyyenune n300paXkeHHst B CUCTEME U3 IBYX JIMH3.

KoHcTpyrpoBaHue TENeCKOMNYECKUX CUCTEM.

HaGnronenue nudpakunu, MHTEpPEpeHLINN 1 MOJSPU3aLMU CBETA.

N3ydeHne nossipu3annu cBETa, OTPaXEHHOTO OT MOBEPXHOCTH JUAJIEKTPHKA.

N3yuenue naTepepeHIy Ja3epHOro U3TYYEeHUs Ha IBYX LIEIsX.

HaGnronenue nucnepcum.

HabGnronenue u uccienoBanne quppakiiOHHOTO CIEKTpPa.

W3mepenue 1nuHbI CBETOBO BOJIHBI.

[TonmydeHune criekTpa U3My4eHHs CBETOIMO/Ia IPH OMOIIHU TU(PAKIIMOHHOHN PeIETKY.

Pa3nes 6. OcHOBBI ClIeNMAJILHOM TEOPHH OTHOCHTEIbHOCTH.



I'panuubpl  NPUMEHMMOCTH — KIACCHYECKOM  MexaHuku. llocTymarsl  ciemualbHOM — TEOpUHU
OTHOCUTEJIbHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM uHTepBal. lIpeoOpasoBanus Jlopenma. YcioBue NPUUYUHHOCTH.
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH. 3aM€/JIEHUE BPEMEHU U COKPALLEHHUE JUTUHBI.

OHeprus U UMIYJbC PEIATUBUCTCKON YaCTULIBI.

CBs13p Macchl € SJHEPTUEN U UMITYJIbCOM PEISATUBUCTCKON YaCTULBl. DHEPrUs NOKOSL.

TexHuueckue yCTpOHCTBA M TEXHOJOIMYECKHE IPOLECCHI: CIYTHUKOBBIE NMPUEMHUKU, YCKOPHUTEIU
3apsKEHHBIX YaCTHLI.

Y4eHnuecKui IKCIIEPUMEHT, J1abopaTOpHbIE PabOThI, IPAKTUKYM.

OmnpeneneHne UMITYJIbCa U YHEPTUU PEIATUBUCTCKHUX 4YacTull (1Mo (oTorpadusM TPEKOB 3apsKEHHBIX
YaCTHI] B MArHUTHOM TIOJIE).

Pazgen 7. KBanroBas pusuka.

Tema 1. Kopnyckynapno-60nnoeoit oyanusm.

PaBHOBecHOE TemoBoe u3mydeHue (u3aydeHue abCoMOTHO Y€pPHOro Teja). 3akoH cMmenleHus Buna.
I'mnoresa [1naHka o KBaHTax.

@®oTOHBI. DHEPrus U UMIYNbC (POTOHA.

®orordpdext. Omnbitel A. I'. CronetoBa. 3akoHbl (Qorodpdexra. YpaBHeHHEe OHHIUTEHHA s
¢doTorddexra. «Kpacnas rpanunay potosaddekra.

JlaBnenue cBeta (B YacTHOCTH, JaBJICHUE CBEeTa Ha aOCOJIIOTHO TOIJIOMIAIONIYI0 U aOCOJIOTHO
oTpaxaroiryto nosepxHocts). OnbiTsl I1. H. Jlebenena.

BomnoBeie cBoiictBa wactuil. Bomuer ne bpoiuma. [{nwHa BosmHbel ne bpoins um pasmepbl o0nacTu
JIOKaNM3alK ABMKYILEHcs YacTUlbl. KopmycKkyasspHO-BOJIHOBOM Iyanu3M. Judpakius 37eKTpOHOB
Ha KpUCTaJlIax.

Crienn¢uka n3mepenuit B Mukpomupe. CooTHOIIeHUs HeonpeaenénHocteil 'eiizendepra.

Texnuueckue ycTpoHCTBa U TEXHOJOTUYECKHE MPOIIECCHI: CIIEKTPOMETP, (POTOAIEMEHT, GOTOAATUHK,
TYHHEJIbHBIN MUKPOCKOTI, COJIHEYHAas 0aTapes, CBETOIMO/I.

Hemoncmpayuu.

®doTo3(hPexT Ha yCTaHOBKE C IIMHKOBOU TIJIACTHHOM.

HccnenoBanue 3akoHOB BHEMIHETO GhoTodhdexTa.

HccnenoBanue 3aBUCMMOCTH COITPOTHUBIIEHUS TOJIYTIPOBOJHUKOB OT OCBEIIEHHOCTH.

CBeTOIHOI.

Conneunas 6arapes.

Yuenuueckuit sxkcnepumenm, nadbopamopuvie pabomot, npaKmuKym.

Uccnenosanue dporopesucropa.

N3mepenue nocrossHuo# [1nanka Ha ocHoBe uccienoBanus Gotospdekra.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA Y€pPE3 CBETOIMO/ OT HAIPSKEHMUSL.

Tema 2. @uzuka amoma.

OnbITHI IO UCCIEAOBAHUIO CTpOeHUs aToMa. [Tnanerapuas moaens atoma Pesepdopaa.

[Toctynatet bopa. Wznydyenune u morjouieHue (OTOHOB IMPH MEPEXoJie aroMa C OJHOTO YpPOBHS
SHEPruM Ha JPYroil.

Bunbl ciektpoB. CriekTp ypOBHEH 3HEpruu aTomMa BoJI0poJa.

CnoHTaHHOE U BBIHYXJCHHOE U3IydeHue cBera. Jlazep.

Texnuueckune ycTpoiicTBa M TEXHOJIOTHUECKHE IPOILIECCHI: CHEKTPAIbHBIM aHaINU3 (CIEKTPOCKOII),
J1a3ep, KBAHTOBBIN KOMIIBIOTED.

Hemoncmpayuu.

Mopnens onbita Pesepdopra.

HaGnronenue nuHeyaThIX CIIEKTPOB.

YCTpoKCTBO U ACUCTBUE CUETUNKA HOHU3UPYIOIIUX YACTHLL.

Onpenenenne QJIMHBI BOJIHBI JIA3EPHOTO U3IY4EHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie pabomel, npaKkmuKym.

Habnronenue nuHeuaToro crnekrpa.

HccnenoBanue criekTpa pa3peXeHHOro aTOMapHOTO BOIOPOIa M U3MEPEHHeE TOCTOsIHHOU Punbepra.

Tema 3. Duszuka amomnozo A0pa u 31eMeHMAPHBIX YACMULY,.



Hyknonnas monens siapa ['eitsen0epra—MBanenxo. 3apsn sapa. MaccoBoe uncio siapa. M3otomnsl.

PagnoaktuBHOCTB. Anb(a-pacnan. DNeKTPOHHBINA U MO3UTPOHHBIN OeTa-pacnai. ['amma-u3nydenue.

3aKoH paJuMOaKTUBHOrO pacnajna. PagmoakTuBHbIE M30TONBI B Ipupoje. CBOWCTBa MOHU3HUPYIOLIETO
U3ITy4YeHus. BnusHue pajnoakTHBHOCTH Ha XUBBIE OpraHu3Mbl. ECTeCTBEHHBIH (OH H3IIydeHHUS.
Jo3umerpusi.

DHeprus CBA3M HYyKJIOHOB B sijipe. SnepHbie cuiibl. JleekT Macch sapa.

SAnepusie peakmuu. Jlenenne u cuHTE3 sAep. SnepHbie peakTophl. [IpoOiemsl yrpaBiIsieMOro
TEPMOSIIEPHOTO CUHTE3a. DKOJIOTMYECKUE aCTIEKThl Pa3BUTHUS SIAE€PHOM SHEPTETHKY.

MeTo1bl perucTpaluuy U UCCIEAOBaHMs 3JIEMEHTAPHbBIX YACTHII.

dyHaMeHTalIbHbIE B3auMoAelcTBUsI. baproHsbl, Me30HbI U jentoHsbl. [IpeacraBnenue o CtanaapTHON
Mozenu. KBapk-TiatooHHast MOJIENb aAPOHOB.

®dusuka 3a npeaenamu CtanaaptHod mojenu. TémHas Matepus U TEMHAs SHEPIHsL.

EnuncTBO (hmznveckoit KapTHHBI MHpA.

TexHnueckne ycTpoWCTBa M TEXHOJOTHYECKHE IMPOLECCHI: TO3UMETp, Kamepa BuibCcoHa, saepHbII
peakTop, TEPMOSJIEPHBIA PEaKTOpP, aTOMHAass 00M0Oa, MArHUTHO-PE30HAHCHAsI TOMOTpadusi.

Yuenuueckuit sxcnepumenm, nabopamopnsvie pabomel, npakmuxym.

HccnenoBanue TpekoB 4acTull (10 TOTOBBIM (oTorpapusim).

HccnenoBanue paguoakTUBHOTO (DOHA C MCIOJB30BaHUEM J03HMETpA.

N3yuenue moryomieHus: 6eTa-4yacTull aTFOMHUHHEM.

Paspen 8. DiieMeHTBI ACTPOHOMMH U ACTPOPHU3UKH.

Otanbl  pa3BuTUsA acTpoHoMHH. [IpukiagHOE W MHMPOBO33PEHYECKOE 3HAYEHHWE AaCTPOHOMMH.
[IpuMeHUMOCTh 3aKOHOB (PU3UKHU 11 00BSICHEHUS PUPOIbl KOCMUYECKUX OOBEKTOB.

MeTo 11 acTpoOHOMHUYECKHX HcciaenoBaHuil. COBpeMEHHbIE ONTUYECKUE TeNIECKOIIbl, PaAUOTENIECKOIIbI,
BHEaTMOC(epHas aCTPOHOMHSL.

Bun 3B€3anoro Heba. Co3Be3ausi, spKue 3BE3/1bl, IIIAHEThI, X BUAUMOE JABHKEHUE.

Conneunas cucrema.

Counnie. ConHeyHas akTUBHOCTh. Mictounuk 3Heprun CoHIa U 3BE3 .

3BE3/bI, KX OCHOBHBIE XapaKTEPUCTUKHU. JlMarpaMma «CHEeKTpalbHBIA KIAaCC — CBETUMOCTBY. 3BE3/bI
[JIABHOM MOCJENOBATEIBbHOCTH. 3aBUCHUMOCTh «Macca — CBETHUMOCTBbY» Ui 3BE37 IJIABHOM
MOCJEN0BATENHOCTH.  BHyTpenHee  cTpoeHune  3BE€34. COBpEeMEHHbBIE  NPEACTABICHHUS O
MIPOUCXOXKACHUH U 3BoJIroIMH COJIHLIA U 3BE3]. DTanbl )KU3HU 3BE3].

Mineunsiit [lyrs — Hama [Namaktuka. [lonoxenne n nqemwkenne ConHna B ['amaktuke. THUIBI TaTaKTHK.
Pannoranaktuku u kBazapel. UEpHbIE ObIPHI B siApax rajJakTHK.

Bcenennas. Pacmmpenue Bceenennoi. 3akon XaO6ma. Pazberanue ramaktuk. Teopwusi Bosbiioro
B3pbIBa. PelMKTOBOE H3IIyueHHE.

Macmrabnas ctpykrypa BeenenHoii. MeraranakTuka.

Hepeménnpie npo0ieMbl aCTPOHOMUHU.

Yuenuueckue nabnrooenus.

HabGmionenust 3BE3qHOro HebGa HEBOOPYKEHHBIM TIJ1a30M C  HCIOJIB30BAHUEM KOMIIBIOTEPHBIX
MIPUJIOKEHUN NJIS1 ONpEeeNieHUs] MOJOXKEHUsI HEOECHBIX O0OBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIE
co3Be3ausi CeBepHOro MoMyIIapust U sIPKUe 3BE3/bL.

Habmonenus B Teneckon JIyHbl, IUIaHET, TYMAHHOCTEH U 3BE3IHBIX CKOTUICHUM.

Du3uvecKnii MPAKTUKYM.

CrnocoObl  u3MepeHHsT (PU3MYECKMX BEJIWYMH C MCIOJIb30BAaHUEM aHAJIOTOBBIX U IUPPOBBIX
U3MEPUTENbHBIX TPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CUCTEM. AOCOIIOTHBIE U OTHOCHUTENbHBIE
MOTPEUTHOCTH U3MEepeHuH pu3nueckux BennyuH. OleHKa IpaHuIl HOrPEIIHOCTEN.

[IpoBenieHNEe KOCBEHHBIX MU3MEpPEHH, UCCIeI0BaHUN 3aBUCUMOCTEH (prU3MUYecCKUX BEJIMYMH, IMPOBEpPKa
MPEUIOKEHHBIX TUIOTE3 (BBIOOP M3 PabOT, OMHUCAHHBIX B TEMATHMUYECKHX paszzenax «YueHH4ecKuu
HKCIIEPUMEHT, JJabOpaTOpHbIE PAOOTHI, MPAKTHUKYM).

O0o0marniee noBTopeHne.

O06o00uIeHne U cucTeMaTH3alMs CoJIepKaHus pa3ziesioB Kypca «MexaHukay, «MomekymspHas (usnka
U TePMOJMHAMUKaY, «DJeKTpoanHamuka», «Konebanus u BoNHb, «OCHOBBI CHELHUATBHON TEOPHH
OTHOCHUTENIbHOCTIY, «KBaHTOBas Ppusnka», « INeMEHTH aCTPOHOMUU U aCTPOPUIUKI.



Ponb Gu3MKK M aCTPOHOMHHU B SKOHOMHUYECKON, TEXHOJIOTUYECKOH, COIMAIbHON U 3THUECKOM cdepax
JeATEIbHOCTH Y€JIOBEKa, POJb U MECTO (PM3MKH M aCTPOHOMHH B COBPEMEHHON HAayYHOW KapTHHE
MHUpa, 3HAUCHHE OINHUCATEIbHOH, CUCTEeMAaTHU3UPYIOLIEH, OOBSCHUTENBHOM W TMPOTHOCTHYECKOU
¢byHkuuit  pusnueckoil Teopuu, posib (HU3MUECKOW Teopuu B (DOPMUPOBAHHMU MPEICTABICHUH O
¢u3nveckoil KapTHHE MHpa, MECTO (U3NYECKOM KapTUHBI MHpa B OOIIEM psaAy COBPEMEHHBIX
€CTECTBEHHO-HAYUYHBIX IIPEJACTaBICHUMN O IIPUPOJIE.

MexnpeameTHble CBSI3H.

W3yuenne kypca ¢usuku yriuyOonéHHoro ypoBHs B 11 kjacce ocyiiecTBiseTcss ¢ y4€ToM
COJIepKATEIbHBIX MEXKIIPEIMETHBIX CBSI3€H ¢ KypcaMu MaTeMaTHKH, OMOJIOTHH, XUMHH, Teorpadguu u
TEXHOJIOTUH.

Mesxcnpeomemmnvie nOHAmMUA, C6A3AHHbBIE C U3YUCHUEM MENO006 HAYYHO20 NO3ZHAHUA:@ SIBICHUE,
Hay4HbIH (akT, THmores3a, QU3MUECKas BEIWYMHA, 3aKOH, TEOpHs, HAOIIOJEHUE, SKCIEPHMEHT,
MOJENIUPOBAaHUE, MOJEIb, H3MEPEHHE, IOrPEUIHOCTH W3MEPEHUH, H3MEpPUTENbHbIE PUOOPHI,
nudposas 1aboparopusi.

Mamemamuka: pelieHUe CUCTEMbl ypaBHEHUU. TpuroHomerpuueckue (yHKIMHU: CUHYC, KOCHHYC,
TaHI€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJAECTBO. BEKTOPHI M UX MPOEKIMH HA OCH
KOOpJMHAT, cJo)KeHue BeKTopoB. [IpomsBonHble aneMeHTapHbIX (QyHKUuN. [lpusHaku mnomobus
TPEYroJbHUKOB, OIIPE/IeICeHNE IJI0LaIN IUIOCKUX QUryp u o0bEMa Ted.

Buonozua: >nextpuueckue sIBICHUS B )KMBOW MPUPOJE, KoJebaTenbHbIE IBUKEHHS B AKUBOU MPUPOE,
9KOJIOTUYECKHE PHUCKA TPU MPOU3BOACTBE JJIEKTPOIHEPIUH, DSJIEKTPOMArHUTHOE 3arpsi3HEHHE
OKpY)Karolllel cpenpl, yIbTpa3ByKoBas JUArHOCTUKA B MEIUIIMHE, ONTHYECKUE SIBICHUS B >KMBOMU
MIPUPOJIE.

Xumua: CTpOCHHWE aTOMOB W MOJIEKYJ, KPUCTAJUIMYECKass CTPYKTypa TBEPABIX TEN, MEXAHU3MBI
00pa3oBaHUs KPUCTATUINYECKOMN PEMIETKH, CIEKTPAIbHBIN aHAIN3.

TI'eozpagpua: maruuTHbIE MOTIOCA 3€MJIH, 3aJI€KU MAarHUTHBIX Py, GOTOCHEMKA 3€MHOM TTOBEPXHOCTH,
cericmorpad.

Texnonozua: NpUMEHEHHE IOCTOSHHBIX MAarHUTOB, 3JIEKTPOMArHUTOB, 3JIEKTPOJABHUrarenb Skoow,
TEHEPAaTOp MEPEMEHHOI0 TOKA, WHAYKIMOHHASA II€4Yb, JIMHUM IEKTPOIEpenad, dJICKTPOIBUIATEb,
panap, paaguonpuéMHIK, TeIEeBU30p, aHTeHHa, TesedoH, CBU-neus, ynbTpa3ByKkoBas AMAarHOCTHUKA B
TEeXHUKE, NPOCKIHOHHBIA ammapar, BOJIOKOHHAs OITHKA, COJIHEYHas Oarapes, CIYTHUKOBBIE
MPUEMHMKHY, SIEPHAS DHEPTEeTUKA U SKOJIOTUYECKHE aCIIEKThI €€ Pa3BUTHSL.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUAJIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIE pe3yabTaThl OCBOCHHS YueOHOTO mpeamera « DU3uKa» TOJKHBI OTPaKaTh TOTOBHOCTh
U CIOCOOHOCTh OOYYarOIIMXCSl PYKOBOJACTBOBATHCA C(HOPMHPOBAHHOW BHYTPEHHEH MO3UIUEH
JUYHOCTH, CHCTEMOM LIEHHOCTHBIX OpHEHTalui, MO3UTUBHBIX BHYTPEHHUX YOEKIEHUH,
COOTBETCTBYIOIINX TPAJUIIMOHHBIM IIEHHOCTSM POCCHHCKOTO OOIIEeCcTBa, paclIMpeHHe >KM3HEHHOTO
OIBITA U ONBITA JECATEIBHOCTH B IPOLECCE PEATU3ALMU OCHOBHBIX HAIPABICHUH BOCIHTATEIBLHON
NEATEIBHOCTH, B TOM YHUCJIE B YACTHU:

IrPa’XKAaHCKOI0 BOCIIMTAHUSA:

¢Cc(hOPMUPOBAHHOCTD I'PAKIAHCKON MO3UIMK 00YJArOIIErocsi Kak aKTUBHOTO U OTBETCTBEHHOTO YJIeHA
POCCHUICKOTO 00111eCTBA;

®[IPUHSATHE TPAJAULIUOHHBIX 00I[€YEIOBEYECKUX I'YMAaHUCTUUECKUX U IEMOKPATUYECKUX LIEHHOCTEH;

®OTOBHOCTb BECTH COBMECTHYIO JE€ATEIbHOCTh B MHTEpECaX rpa’kJaHCKOT0 OOIIecTBa, y4acTBOBAThH B
camMoOyInpaBJieHUH B 00pa30BaTeIbHOW OpraHu3aluy;

eyMEHHME B3aMMOJCICTBOBATh C COIMAJIBHBIMM MHCTUTYTaMU B COOTBETCTBMU C UX (YHKIUSIMHU U
Ha3HA4YCHUEM;

®TOTOBHOCTh K T'YMaHUTAapPHOM U BOJIOHTEPCKOU JIEATEIbHOCTH.

NATPUOTHYECKOT0 BOCIIUTAHUA:

¢c(hOpMHPOBAHHOCTH POCCUICKON IpaXKAaHCKOW UACHTUYHOCTH, TATPUOTHU3MA,

®[ICHHOCTHOE OTHOIIEHHE K TOCYAAPCTBEHHBIM CHMBOJIAM, JIOCTHKEHUSM POCCHHCKUX YYEHBIX B
o6sacTu (UMUK U TEXHUKE.

JAYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

¢Cc(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBEICHNUS;

®CIIOCOOHOCTh OIICHMBAaTh CHUTYallUI0O M IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh Ha
MOPAJIBHO-HPaBCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHUCJIE B JEATCIBHOCTH YYEHOTO;

®0CO3HaHME JMYHOIO BKJIa/la B IOCTPOCHUE YCTONUNBOTO OyIyIIEro.

3CTETHYECKOI0 BOCIIMTAHUA:

®OCTCTHYECKOE OTHOIIEHHWE K MHPY, BKJIIOYas OCTETHKY HAy4yHOIO TBOPYECTBA, IPUCYHIETO
(hu3UIeCcKOil HayKe.

TPYAOBOI0 BOCIIMTAHMA:

eUHTEpPEC K pa3IM4yHbIM cdepamM NpodecCHOHATBHON AEATENbHOCTH, B TOM YHCJIE CBA3aHHBIM C
Gu3MKON M TEXHUKOH, YMEHHE COBepIlaTh OCO3HAHHBIM BbIOOP Oynymied mnpodeccun u
peann30BbIBaTH COOCTBEHHBIEC )KU3HEHHBIE IJIaHbI;

®I'OTOBHOCTb U CIIOCOOHOCTH K 00pPa30BaHUIO U CAaMOOOPa30BaHUIO B 00JaCTH (PU3MKU HA IPOTSHKEHUN
BCEH KU3HU.

JKOJIOTHYeCKOr0 BOCIIMTAHMA:

¢Cc(hOPMUPOBAHHOCTh KOJIOTHYECKOM KYJIBTYphl, OCO3HAHHE INI00ATBHOIO XapakTepa 3KOJOTHYECKUX
npooJeM;

®IIJJAHUPOBAHUE M OCYILIECTBICHUE [CHCTBUH B OKDPY)KAIOWIEH Cpele Ha OCHOBE 3HAHMS LEIeH
YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA;

®PaCIINPEHNE OIBITA AECATEIBHOCTH SKOJIOIMUYECKON HAIIPABIEHHOCTH HAa OCHOBE MMEIOIIUXCS 3HAHUM
no (usuke.

HEHHOCTH HAYYHOIO MO3HAHHUSA:

¢Cc(OPMUPOBAHHOCTb MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
¢u3nveckoil HayKu;

®0CO3HAaHHE IIEHHOCTH HAay4yHOW JAEATENIbHOCTH, TOTOBHOCTh B TIpoliecCe U3y4eHHUs (U3UKU
OCYILECTBIIATH IPOEKTHYIO U UCCIIEI0BATENBCKYIO JESITENbHOCTh HHIMBUIYAIIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

ITo3naBaTenbHBIC YHHBEPCcaIbHbIE Y4eOHbIE JeHCTBUSA



ba3oBble joruyeckue 1ecTBUsA:

©CaMOCTOATEIHHO (POPMYIUPOBATH U aKTyaTHM3UPOBATH MPOOJIEMY, pacCCMATPUBATh €€ BCECTOPOHHE;

®OIpECIIATh 1NN JeATEIBLHOCTH, 3a/1aBaTh TapaMETPhbl U KPUTEPUH UX JOCTHKEHUS,

®BEBISIBIISITH 3aKOHOMEPHOCTH U TIPOTHBOPEYHSI B PACCMATPUBAEMBIX (PU3HUYECKUX SBIICHUSX,

epa3pabaThiBaTh IUIAH PENICHHUS TPOOJIEMbl ¢ Y4ETOM aHaIM3a HMMCIOIMIUXCS MAaTepPHAbHBIX H
HEMaTepHUaJIbHBIX PECYPCOB;

®BHOCHUTH KOPPEKTUBBI B JIEATEIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB IIEJISIM, OLIEHUBATh
PHUCKH MOCTEACTBUMN JIEATEIHHOCTH,

®KOOPAMHUPOBATH U BHITIOJHITH PAOOTy B YCIOBUSIX PEaTbHOTO, BAPTYAIBHOTO U KOMOMHHUPOBAHHOTO
B3aUMOJICHCTBHS,

®Pa3BUBATh KPEATUBHOE MBIIIUICHHUE MPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

Ba3oBble ncciienoBare/ibCKue 1eiCTBUA:

®BIIAJICTh HAYYHOU TEPMUHOJIOTHUEH, KITFOUEBBIMH TIOHATUSAMU U METOaMH (PH3MYECKON HAYKH;

®BJIaJIETh HABBIKAMH Y4€OHO-HCCIEAOBATEIBCKONM U MPOCKTHOM MEATEILHOCTH B 00MacTu (PU3MKH,
CIIOCOOHOCTBIO ¥ TOTOBHOCTBIO K CAMOCTOSITEILHOMY TIOMCKY METOJOB pelIeHUs 3aa4 (PU3UIECKOTO
COJIEpXKaHUs, TPUMEHEHHUIO PA3JIMYHBIX METOI0B ITO3HAHMS;

®BJIAJIETh BUJIAMU JCSITEIBHOCTH TIO TIOJYYEHHIO HOBOTO 3HAHHS, €ro HWHTEPHpPETaINH,
MpeoOpa30BaHUIO0 M MPUMEHEHHUIO B PA3JIMUHBIX yU4EOHBIX CUTYyaIUsAX, B TOM YHUCIIE TIPU CO3JIaHUU
y4€OHBIX MPOEKTOB B 001aCTH (PU3UKH;

®BLISIBJISITH NMPUYNHHO-CIICJICTBEHHBIE CBSI3M M aKTYAIM3UpPOBATh 3a7ady, BBIJIBUTATh TUIOTE3Y €€
perieHus, HaXOoAUTh apTYMEHTHI ISl TOKA3aTelIbCTBA CBOMX YTBEPKIECHUMU, 3aaBaTh MapaMeTphl U
KPUTEPUH PEIICHHUS;

®AHAIM3UPOBATH TOJYYCHHBIC B XOJ€ PEIICHUs 3a7a4d Pe3yJIbTaThl, KPUTHYECKH OIICHUBATH HX
JIOCTOBEPHOCTH, TPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSIX;

eCTaBUTh U (POPMYyTUPOBATH COOCTBEHHBIC 33a/1a4M B 0Opa30BaTEIBHOM NEATEITLHOCTH, B TOM YHCIIC
MIPU U3YYCHUH (PUBHKH;

®1aBaTh OLIEHKY HOBBIM CUTYAaIlUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

eyMEeTh NEPEHOCUTH 3HAHUS N0 (PU3UKE B MPAKTHUECKYIO 00JIaCTh KU3HEAEATEIbHOCTH;

eyMeTh MHTEPUPOBATH 3HAHUS U3 PA3HBIX IPEIMETHBIX 00JIacTeil;

®BbIJIBUTATh HOBBIE UCH, IPEIaraTh OPUTMHAIbHbIE TIOJXOAbI U PEIICHHUS;

®CTaBUTH IPOOJIEMBI U 3a/1a4H, JOMYCKAIOIINE aJbTepHATUBHBIC PEIICHHUS.

Pa6ora ¢ undopmanmeii:

®BIIAJICTh HABBIKAMHU MOJy4YeHHUs] HHPOpManuu (U3UYECKOTO COACPKAHMSI U3 HMCTOYHUKOB Pa3HbBIX
TUIOB, CAMOCTOSITEJIbHO OCYILECTBISATh IIOWUCK, aHAIMW3, CUCTEeMAaTH3alMI0 M HHTEPIPETAINI0
nH(OPMAaLIUU PA3IUYHBIX BUIOB U (GOPM IPEICTABICHUS;

®OIICHUBATh JIOCTOBEPHOCTH MHPOPMAIUH;

®CIIOJIb30BAaTh CPEACTBA HMH(DOPMALMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJIOTHI B pEUICHUH
KOTHUTHBHBIX, KOMMYHHUKATUBHBIX M OPraHH3aI[MOHHBIX 3a4a4 C COOMIoIeHHeM TpeOoBaHMiA
SPrOHOMUKH, TEXHUKU 0€30MaCHOCTH, TUTUEHBI, PECYpCOCOepEeKEeHHsI, IPABOBBIX U ITUYECKUX HOPM,
HOPM HMH(GOPMAIIMOHHON 0E30MaCHOCTH;

eCO3/1aBaTh TEKCThl (DU3UYECKOTO COJEP)KAHUS B PA3NUUYHBIX (opMarax Cc ydy€TOM Ha3HAYCHHUS
uHpopMallMd ¥ 1ENeBOM ayauTopuu, BHIOMpAas ONTHUMAIbHYIO (OpMYy TMPEACTaBICHHUS H
BU3yaJIM3alUH.

KoMMyHHKaTHUBHBIEC YHUBEPCAJIbHbIEC yUeOHbIE 1eiiCTBUS:

®OCYIIIECTBIIATH O0OIIEHNE HAa YPOKaxX (PU3UKU U BO BHEYPOUHOU AEATEIHHOCTH;

epacMo3HaBaTh MPEAMOCHUTKA KOHMIUKTHBIX CUTYAIlMi U CMSATYATh KOHQIHUKTHI;

®pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIIOIb30BAHUEM SI3BIKOBBIX CPE/ICTB;

®[IOHMMATh U UCIOJIF30BATh MPEUMYIIIECTBA KOMAaHAHON ¥ MHIUBUIYAIbHOMN paboTHI,

®BBIONPATh TEMATHKY U METObI COBMECTHBIX JEHCTBHM C yU€TOM OOIIMX WHTEPECOB U BO3MOKHOCTEH
Ka)XJIOTO WIeHA KOJIJIEKTHUBA;

®[IPUHUMATh LEIH COBMECTHOU AESTENbHOCTU, OPTaHU30BbIBATh U KOOPAUHUPOBATh ACUCTBUA MO €€
JOCTH>KEHHMIO: COCTAaBIIATh IUIAH JEWCTBUH, PaclpenessiTh POJd C Y4ETOM MHEHUN YYaCTHHKOB,
00CY)KJaTh pe3ylIbTaThl COBMECTHOU paboThI;



®OIICHMBATh Ka4yeCTBO CBOETO BKJIAJa M KaKJOTO YYaCTHHKA KOMaHAbI B OOLIMI pe3yapTar 1o
pa3paboTaHHBIM KPUTEPHUSIM;

e[Ipe/IaraTb HOBbIE POEKTHI, OLIEHUBATH UJEU C MO3ULIMHU HOBU3HBI, OPUTMHAIBHOCTH, IPAKTUYECKON
3HAYUMOCTH;

®OCYIIECTBIIATh ITIO3UTUBHOE CTPATErMUECKOE IIOBEACHUE B PA3IMYHBIX CUTYalUsX, MPOSBISATH
TBOPUYECTBO M BOOOpakeHUE, OBITh HHUIIUATUBHBIM.

PeryasitTuBHble yHMBepcaJIbHbIe yUeOHblIe NelicTBUS

Camoopranu3anus:

©CaMOCTOATEIbHO OCYIIECTBIIATh [TO3HABATENIbHYIO JESITENbHOCTh B 001acTU (PU3UKU U aCTPOHOMHUH,
BBISBIIATH IPOOJIEMBI, CTABUTH U (POPMYIHPOBATH COOCTBEHHBIE 3a/1a9H;

©CaMOCTOATEIbHO COCTABJIAThH IUIAH PEIIECHUS PACUETHBIX U KaueCTBEHHBIX 3ajay, IUIaH BBIIIOJHEHUS
NPAaKTUYECKOH pabOThl € YY4ETOM HMMEIOUIMXCS PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U
MPEIITOYTEHHUI;

®1aBaTh OLIEHKY HOBBIM CUTYAallUsIM;

epacIIUpATh PaMKH y4E€OHOTO MTpeIMeTa Ha OCHOBE JIMYHBIX NMPEANOUYTEHUN;

eJIeJ1aTh OCO3HAHHBIHN BHIOOP, ApryMEHTUPOBATh €r0, OpaTh Ha ce0sl OTBETCTBEHHOCTD 3a PEIICHHUE;

®OIIEHUBATh NPUOOPETEHHBIN OIBIT;

eCrI0cOOCTBOBaTh (OPMHUPOBAHUIO M MPOSBICHUIO 3PYIUIUU B 00JacCTH (PU3UKH, TOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIN YPOBEHD.

CaMOKOHTPOJIb, IMOLMOHAIbHBIH HHTEJJIEKT:

®1aBaTh OLIEHKY HOBBIM CHUTYal[UsIM, BHOCUTh KOPPEKTUBBI B JIEATEIBHOCTh, OLICHUBATh COOTBETCTBHE
PE3yNbTAaTOB IEJISIM;

®BIAJICTh HaBbIKAMHU I103HABATEIbHON peduIeKCMM KaK OCO3HAHUS COBEpIIAEMbIX JEHCTBUN H
MBICIIUTEIBHBIX MTPOLIECCOB, UX PE3Y/IbTaTOB U OCHOBAHMIA;

®ICITI0JIb30BATh MPUEMBI pe(pIIEKCUU AJIsl OLIEHKH CUTYyalluu, BEIOOpa BEPHOTO PEIICHUS;

®yMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO MPUHUMATDH PEIICHUS M0 UX CHUKEHUIO;

®[IPUHUMATh MOTHBBI U @pTYMEHTHI IPYTUX MPU aHAINU3E PE3yJIbTaTOB ACATEIbHOCTH;

e[IPUHUMATH ce0sl, MTOHUMAasi CBOU HEAOCTAaTKU U IOCTOMHCTBA;

®[IPUHUMATh MOTHBBI U ApTYMEHTHI IPYTUX MPU aHAIHU3E PE3yJIbTaTOB ACATEIbHOCTH;

e[IpU3HABATh CBOE MPaBO U MPABO APYrUX HA OIIUOKH.

B mpouecce AoCTHKEHUS JTUYHOCTHBIX PE3yIbTaTOB OCBOCHUS MPOTPAMMBI 1O (U3UKE ISl YPOBHS
cpenHero oOmiero o0pa3oBaHusl y OOy4yarONIMXCsS COBEPIICHCTBYETCS SMOIMOHAIbHBIA HMHTEIICKT,
MIpenoaralonmi copMrupoBaHHOCTS:

©CaMOCO3HaHUs, BKIIIOYAIOIIETO0 CIIOCOOHOCTh MOHUMATh CBOE SMOIMOHAIILHOE COCTOSHHE, BUICTDH
HaIpaBJICHUS Pa3BUTHUS COOCTBEHHON AIMOLIMOHAIBLHO chephl, ObITH YBEpEHHBIM B ce0€;

®CaMOPETYJIHPOBaHUs, BKIIOYAIOUIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATh OTBETCTBEHHOCTDH 32 CBOE
MOBEJICHHE, CIIOCOOHOCTh aIallTUPOBATHCSA K SMOIMOHATBHBIM W3MEHEHHUSAM U MPOSBIATH THOKOCTD,
OBITh OTKPBITHIM HOBOMY;

®BHYTPEHHEH MOTHBAaIlMHU, BKIIIOYAIOUICH CTpPEeMIJICHHE K JOCTHXKEHHUIO LeNU U YCHeXy, ONTUMH3M,
WHUIMATUBHOCTh, YMEHUE JIEUCTBOBATH, HCXO/I U3 CBOUX BO3ZMOYKHOCTEH;

®5MIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHMMATh 3MOIIMOHATBHOE COCTOSTHUE APYTUX, YYUTHIBATH €T0
MIPH OCYIIECTBICHUU OOLIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COINEPEKUBAHUIO;

®COIMAJIbHBIX HABBIKOB, BKIIIOYAIOIIUX CIIOCOOHOCTh BBICTPAWBATh OTHOLIEHUS C APYTMMHM JIOJbMH,
3a00TUTHCS, IPOSBIATH UHTEPEC U pa3peliaTh KOHPIUKTHI.

I[NPEJAMETHBIE PE3VYJIbTATDBI

K koH1y o0yuenus B 11 knacce npeJMeTHbIE Pe3yJIbTaThl Ha YIIIyOJIEHHOM YPOBHE JIOJDKHBI OTPaXKaTh
c(OPMHUPOBAHHOCTh y OOyHAIOIUXCS YMEHUI:

®[IOHUMATh POJIb (U3UKU B SKOHOMHUYECKOW, TEXHOJOIMYECKOH, COIMAIbHONW M 3THYECKOH cdepax
NeATeIbHOCTH YeJIOBEeKa, POJib U MeCTO (M3UKH B COBPEMEHHOW HaydyHOW KapTHHE MHpa, POJb
aCTPOHOMHUH B TPAKTUYECKOM JESITEIBPHOCTH YEIOBEKAa M JAJIbHEHIIEM Hay4YHO-TEXHHUYECKOM
pa3BUTHH, 3HAUEHHE OINHUCATEIBHOM, CUCTEMATH3HUPYIOUIeH, OObSICHUTENBHOW M IPOTHOCTHYECKOM
GyHKUMH (PU3NYECKON TEOpUH — 3JIEKTPOJUMHAMHUKH, CIEHUAIBHOW TEOPUHM OTHOCUTEIIBHOCTH,



KBAaHTOBOW (PU3HMKH, pOJIb (PU3MUYECKONW TEOPUH B (POPMHUPOBAHUHU MPEACTABICHUNA O (PU3MUECKON
KapTHHE MHUpPa, MECTO (PU3MUYECKOW KApTHHBI MUpPa B OOLIEM pSAAYy COBPEMEHHBIX E€CTECTBEHHO-
Hay4YHBIX NPEACTABICHUN O IPUPOJE;

epa3IMyaTh YCIOBUS MPUMEHUMOCTH MOJEEeH (DPU3MUECKUX Tell U MPOIECCOB (SIBICHUH): OTHOPOTHOE
AIIEKTPUYECKOE U OJHOPOJAHOE MArHUTHOE TNOJsI, TapMOHHUYECKHE KOJIeOaHUs, MaTeMaTHYeCKUn
MasiTHUK, WJCaJbHBIA NPYKUHHBIH MasgTHUK, TAPMOHHYECKHE BOJHBI, MJICAbHBINA KOJeOaTeIbHBIN
KOHTYp, TOHKasl JIMH3a, MOJIeJIEll aTOMa, aTOMHOTO sJIpa U KBAHTOBOM MOJIEJIN CBETA;

epa3IMyaTh yCIOBUS (TPaHUIIBI, 00JIACTH) IPUMEHUMOCTH (PH3MUECKUX 3aKOHOB, TIOHUMATh BCEOOIITHIA
XapakTep (pyHIaMEHTAIBHBIX 3aKOHOB M OTPAHUYEHHOCTh MCIIOJIb30BAHMS YACTHBIX 3aKOHOB;
®aQHAIM3UPOBATh U OOBACHATH 3JIEKTPOMArHUTHBIE MPOLECCHl U SBJIEHUS, HUCIOJb3ys OCHOBHBIE
MIOJIOKEHHUSI W 3aKOHBl DJIEKTPOJMHAMUKHA M CHEIUAJIbHONM TEOPUHM OTHOCUTEIBHOCTU (3aKOH
COXPAaHEHHUsl AUIEKTPUYECKOro 3apsana, cuia Ammepa, cuia JlopeHna, 3aKOoH 3JIEKTpPOMarHUTHOU
UHAyKIuY, npaBuio Jlenna, cBs3p DJIC caMOMHAYKIHMM B DJIEMEHTE SJICKTPUYECKOW IIENU CO
CKOPOCTBIO HM3MEHEHHUS CHJIbI TOKa, IIOCTyJaThl CIEUUAIbHOM TEOPHUH OTHOCUTEJIBHOCTH
OHHIITeHA);

®aHAIM3UPOBATh U OOBSACHATH KBAHTOBBIC MPOILIECCHI U SIBJICHMSI, UCIOJB3Ys MOJIOKEHHS] KBAaHTOBOM
¢u3uku (ypaBHeHHe OHHIITEHHA s QoTo3ddexTa, mepBblil M BTOpoi nocTynarel bopa, npuHImn
COOTHOIIEHUS HeomnpeaenéHHocTed ['eifzeHOepra, 3aKOHBI COXpPAHEHHs 3apsiIOBOTO U MacCOBOIO
YKCell ¥ DHEPTUHU B SJEPHBIX PEAKIMX, 3aKOH PAIMOAKTUBHOTO pacnaa);

®ONUCHIBATh (PU3WYECKHE TMPOLECChl U  SABJIEHUS, HCIOJb3YyS BEJIMYHMHBI: HANpsHKEHHOCTh
ANIEKTPUYECKOTO  TOJS, MOTEHIMAl AJIEKTPOCTaTUYECKOTo MOJs, Pa3HOCTh IOTEHIHAJIOB,
ANIEKTPOJBIDKYILAS CHJIA, MHIYKIMS MAarHUTHOTO TIOJSl, MarHUTHBIM TMOTOK, cujia Awrepa,
MHIYKTUBHOCTD, JEKTPOABIIKYILAs CHJIa CAMOMHAYKIIUU, YHEPrUsl MArHUTHOTO TOJIsI IPOBOJAHUKA C
TOKOM, PENSTUBUCTCKUN UMITYJIbC, IOJIHASL SHEPTHUsl, SHEPTHUS MMOKOSI CBOOOAHOMN YaCTHIIbI, JHEPTHS 1
UMITYJIbC (OTOHA, MACCOBOE YUCIIO U 3apsill Apa, SHEPTUSI CBSI3U s1/1pa;

®00BACHATh OCOOCHHOCTH TMpOTEKaHUs (U3MUECKUX SBICHHUM: DSJIEKTPOMAarHUTHAs WHAYKIUS,
CaMOMHJIyKIIMsI, pe30HaHC, MHTepdepeHlMs] BOJH, AU(PpPaKUMs, IUCIEPCHUs, MOJTHOE BHYTpEHHEE
oTpaxkenue, (orosnekrpuueckuii dpdext (dbotodaddekr), ambda- m Oera-pacmansl saep, ramMma-
U3ITy4eHue saep, pu3ndecKue NPUHIUIBI CIIEKTPaIbHOTO aHaln3a U paboThI Ja3epa;

®OMpEIENIATh HAMpPaBICHUE UHIYKIIUM MarHUTHOTO MOJIS MPOBOJIHUKA C TOKOM, CHJIbI AMIIEpa U CHJIBI
Jlopenua;

®CTPOUTH H300pa)Ke€HHe, CO3JaBacMO€ IJIOCKMM 3€pKajioM, TOHKOW JIMH30M, M PacCUUTHIBATH €ro
XapaKTepPUCTUKH;

®[IPUMEHATH OCHOBOINOJIATalONIMe aCTPOHOMHYECKHUE TMOHATUS, TEOPUM M 3aKOHBI JJIs aHaiu3a u
0OBsICHEHUS! (PU3NYECKUX IPOLECCOB, MPOUCXOASAIIMX B 3BE3/AX, B 3BE3NHBIX CHUCTEMaX, B
MEXTrallaKTU4eCKOU cpeJie; IBMKEeHUS HeOECHBIX Tell, HBOJIIOLNHU 3BE3/ U BeeneHHo;

®[IPOBOJUTH KCCIEJAOBAaHUE 3aBUCUMOCTEH (DU3MUYECKUX BEJIUYMH C HCIOJIb30BAHUEM MPSIMBbIX
U3MEpeHul, TpU HSTOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCUPOBATh pE3YIbTAThl MOJIY4YECHHOM
3aBUCHUMOCTH (DU3MUYECKUX BEJIUYUH B BUJE TpapuKoOB € y4€TOM abOCONIOTHBIX MOTPENIHOCTEH
WU3MEpEeHUH, JIeNaTh BHIBOJIBI 110 Pe3yJIbTaTaM UCCIICOBAHMUS;

®[IPOBOJUTH KOCBEHHBIE U3MEPEHUS (U3NUECKUX BEIMYUH, IIPH ITOM BBIOMPATh ONTHUMAIBHBIA METO
WU3MEpEeHUus, OIEHUBATh AaOCOJIOTHBIE W OTHOCHUTEIbHBIE IOTPEUIHOCTH NPSIMBIX U KOCBEHHBIX
HU3MEPEHUI;

®IIPOBOJIUTH OTBITHI MO MPOBEPKE MPEI0KEHHOW TMIOTE3bl: MIAHUPOBATh SKCIEPUMEHT, cOOUpaTh
SKCIEPUMEHTAJIbHYIO YCTaHOBKY, AHAJIU3UpPOBAaTh IOJIYYEHHbIE DPE3YIbTAThl W JEJaTh BBIBOA O
cTaTryce NpeAN0KEHHON TUIIOTE3b;

®OIIMCBIBATH METO/IbI ITOJIyUYEHUS HAYUYHBIX ACTPOHOMUYECKUX 3HAHUN;

ecoOmolaTh MpaBuia O€30MacHOro TpyJa MpHU NPOBEIEHUHM HCCIEAOBAaHMM B pamMKax y4eOHOTro
HKCMEPUMEHTa, IMpPaKTUKyMa M y4eOHO-MCCIEeI0BATEIbCKOM U IMPOEKTHOW JIEATENBbHOCTH C
MCIOJIb30BAHNEM MU3MEPHUTEIBHBIX YCTPOICTB U 1ab0paTOpHOTO 000PYA0BaAHUS;

epemiaTh pacy€THbIE 3aJauyd C SBHO 3aJaHHOW M HESIBHO 33JaHHOM (M3MYECKOM MOJENbI0: Ha
OCHOBAHMHU aHaJM3a YCJIOBHs BbIOMPATh (U3UUECKHE MOJENH, OTBEYAIOLINe TPeOOBAaHUAM 3ajlauu,
OPUMEHATh (OPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH M TMOCTYJAaThl (U3MYECKHX TEOpHHd MpHU
HCIOJIb30BAHUN MAaTEMaTU4YECKMX METOJOB pPEIICHUs 3a/]ad, IPOBOAUTH pacu€Tbl HAa OCHOBAaHUU



HMMEIOLUXCS JAHHBIX, aHAJIM3UPOBATh PE3YJAbTaThl U KOPPEKTUPOBATH METOJbl PELIECHUS C YYETOM
IIOJIyYEHHBIX PE3yJIbTaTOB;

epelllaTh KAaueCTBEHHBbIE 3aJaud, TpeOylollue NPHUMEHEHUs 3HAHMW W3 pas3HbIX pa3lelioB Kypca
¢u3uKK, a TakKe HWHTETpalud 3HAHUM W3 JPYTrUX IMPEIMETOB E€CTECTBEHHO-HAYYHOTO IIHKJIA:
BBICTPAaWBaTh JIOTMYECKYIO LEMNOYKY pacCyKJIEHUH C ONOpod Ha U3yYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKUE SIBIICHHS,;

®UCTIONIH30BATh TEOPETUYECKHE 3HAHMUA JUIS OOBSCHEHHS OCHOBHBIX MPUHLMIOB  pabOTHI
U3MEPUTENBHBIX TPUOOPOB, TEXHUUECKUX YCTPOUCTB U TEXHOJIOTHYECKUX ITPOLIECCOB;

®IIPUBOJNTH NPUMEpPHI BKJIAJa POCCHHCKUX U 3apyOeKHBIX YUEHBIX-(U3HKOB B Pa3BUTHE HAYKH, B
00BSICHEHHUE MTPOIIECCOB OKPYKAIOIIETO MHUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

®aHAIM3UPOBATh U OLIEHUBAThH MOCIEACTBUS OBITOBOM M NMPOU3BOJACTBEHHON JESITEIBHOCTH YEJIOBEKA,
CBSI3aHHOM C (PU3MYECKUMHU MPOIIECCAMH, C TIO3UIUH PKOJIOTHUECKOW 0€30MacCHOCTH, MPEACTaBICHUI
O palMOHAJILHOM NPUPOJOIOJIB30BAHUH, @ TAKXKE Pa3yMHOM HCIOJIb30BaHUU JAOCTMXKEHUHM HAayKH U
TEXHOJIOTUH /17151 JajbHEHILIero pa3BUTUS 4E€JI0BEUECKOTO O0IIECTBA;

SIIPUMEHSTh pPa3IUYHbIe CMOCOObl paboThl ¢ wuHPOpManMer (U3HYECKOTOo COJACpXKAHUA C
WCIOJIb30BAHUEM COBPEMEHHBIX HH(OPMALIMOHHBIX TEXHOJIOTMM, TpHU 3TOM HCIIOJIb30BaTh
COBPEMEHHbIE HH()OPMALIMOHHBIE TEXHOJIOTUH IS [TOUCKA, TepepabOTKU U NPeabsIBICHNS yUeOHON 1
HAayYHO-TIONMYJISIpHOM  MH(pOpMalMK, CTPYKTYpUPOBAHMS M  HMHTEpHpeTanuud  uHGpOpMaluu,
MOJIyYEHHOU M3 Pa3lMYHbIX UCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOIY4aeMyl0 HHPOPMAIUIO U
OIIEHUBaTh €€ JOCTOBEPHOCTh KaK Ha OCHOBE HMEIONIMXCS 3HAHWM, TaK M Ha OCHOBE aHalIM3a
MCTOYHUKA HH(pOpMaLUY;

®IIPOSIBJIATH OPraHU3aIIIOHHBIE U MT03HABATEIbHbIE YMEHHUS CAMOCTOSITEILHOTO MPHOOPETEHUsI HOBBIX
3HAHMUN B MIPOLIECCE BBHIIIOJIHEHUS TPOEKTHBIX U yUeOHO-MCCIIEA0BATEIbCKUX PadoT;

epaboTaTh B TPYIIIE C UCTIOJHEHHUEM Pa3IMYHBIX COIMAIBHBIX pOJIEH, MIIaHUPOBATh PabOTy TPYIIIbI,
palMOHAJIbHO PACHpENeNITh JAEATEIbHOCTh B HECTAHAAPTHBIX CUTYallMsX, a/€KBaTHO OLEHUBATh
BKJIAJ] KQK/I0TO U3 YYACTHUKOB IPYIIIBI B pEIICHUE paccMaTpUBaeMOi poOIeMBl;

®IIPOSIBJIATH MOTUBALIMIO K OyAyIliei nmpodeccuoHanbHOM ASITETbHOCTH M0 CHEUUATBHOCTAM (PU3UKO-
TEXHUYECKOTO MPOQHIISL.



11 KVIACC

Ne
u/n Tema ypoka KosuuecTBO
JacoB

1 B3aumoielicTBrE TIOCTOSTHHBIX MAarHUTOB U TIPOBOJTHUKOB C TOKOM. 1
MarunutHoe noJie. ['unoreza Ammnepa

2 Bexrop maruuTHOM MHAYKIMK. [IpyHIMn cynepno3unuu 1
MAarHUTHBIX NoJiel. JIMHUY MarHUTHOW MHTYKIIUHA

3 MarunuTHO€ 1oJie TPOBOIHUKA ¢ TokoM. OnbIT Dpcrena 1

4 Cuna Amriepa, e€ HanpaBJICHUE U MOTYJb 1

5 Pemenne 3amau 1

6 [Ipumenenue 3akoHa Amnepa. DIeKTpou3MepUTEIbHbIE TPUOOPHI 1

7 Cuna Hopeljma, €€ HalpaBJICHUE U MOAYJb. /[BroKeHUE 1
3apsHKEHHON YaCTUIBI B OJHOPOTHOM MarHUTHOM ITOJIe

8 Pemienne 3amau 1

9 Pa6ora cuiel JlopeHia 1

10 Pemienne 3amau 1

11 MarnuTHoe noJie B Bemectse. PeppoMarHeTukH, rnapa- u 1
JaMarHeETHKH

12 OcHoBHEbIE cBO¥CTBa (peppomarneTukoB. [Ipumenenne 1
(heppoMarHeTHKOB

13 Pemtenue 3amay no teme "MarautHoe 1ose" 1

14 Pemtenue 3amay no teme "MarautHoe 1ose" 1

15 SIBnenue avneKTpOMarHHTHoﬁ uHaykuuu. [loTok BekTopa 1
MAarHUTHOW WHIYKITMH

16 OJIC unayKImMm 1

17 3aKoH AIEKTpOMarHuTHOM uHAyKIu Dapases 1

18 Buxpesoe anekrpudeckoe noje. Toku Oyko 1

19 OJIC uHAYKIUK B ABMOKYIIUXCS IIPOBOTHUKAX 1

20 Pemtenue 3amay 1

21 [TpaBusio Jlenma 1

29 WNunykruBHoCTh. KaTylika HHAYKTUBHOCTH B LIEMH MTOCTOSIHHOTO 1
TOKAa

23 SABnenue camounaykiuu. J/1C camonHaykuuu 1

o4 DHeprus MarHUTHOTO TOJISl KaTYIIKU C TOKOM. DJIeKTPOMAarHuTHOE 1
roJjie

25 Pemenue 3amau 1

26 9606meHHe M CUCTEMaTH3alMs 3HaHUH 110 TEME 1

DNeKTpoaguHaMuUKa"

27 KonTponpHast pabota o Teme "DnekTpoauHaMuKa" 1

28 Konebarenbnas cucrema. CBOOOAHBIE KOJICOAHUS. 1
I"apmonnueckue KoiaebaHus

29 KunemaTnueckoe ¥ ITMHAMHYECKOE OIIMCAHKME KOJIe0aTeIbHbIX 1

JIBIKECHUN




SHGPFGTI/ILIGCKOC OIIMCaHHC. BBIBOI[ JUHaAMHWYCCKOI'O OITMCAaHMUA

30 rapMOHUYECKUX KOJIeOaHUH U3 UX IHEPTETHUECKOTO U 1
KHHEMAaTUYECKOTO OMUCAHUS

31 Awmmuntyna u $asza konebaHui 1
[lepuon m yacrora konebanuid. [Teproa ManbIx CBOOOTHBIX

32 KoJie0aHui MaTeMaTHIecKoro MasiTHUKa. [lepro cBOOOTHBIX 1
KoJieOaHU IPY)KHHHOTO MasiTHUKA

33 3aryxaromue Kojaebanus. BeiHykIeHHbIe Konebanus. PezoHanHc 1

34 ABTOKOICOAHUS 1

35 Pemenue 3amau 1

36 ypOK-KOH(l)GpG:—IHI/Iﬂ "MexaHudeckue KojeOaHusi B My3bIKaIbHBIX 1
WHCTPYMEHTaX

37 O06001eHre u cucTeMaTr3anys 3HaHui 1o TeMe "MexaHndyeckue 1
KojeOaHus"

38 DnekTpoMarHuTHbIC Kosiebanus. KonebaTenpHBINH KOHTYP 1

39 ®opmyna Tomcona. CBs3b aMIUIMTYIBI 3apsijia KOHACHCATOpa C 1
aMIUTATYION CHIIBI TOKA B KOJIEOATSIILHOM KOHTYpE

40 3aK0H COXpaHECHHS SHEPTHH B UACATHLHOM KOJIeOATeIbHOM 1
KOHTYype

a1 3aryxarollye JeKTPOMarHuTHele KosieOaHus. BelHyX1eHHbIE 1
3JIEKTPOMArHUTHBIE KOJieOaHus

42 [Tepemennblii TOK. Pe3ucTop v KOHAEHCATOP B LEMU MEPEMEHHOTO 1
TOKa

43 Karymika WvHIYKTHBHOCTH B IIETIH IIEPEMEHHOTO TOKa 1

44 3akoH OMa 11 SJEKTPUICCKOH TIENMU IEPEMEHHOTO TOKa 1

45 MoOIIHOCTh IEPEMEHHOT0 TOKa. AMILTUTYAHOE U ICHCTBYIOIIEE 1
3HAYEHUE CUJIbI TOKA M HAMPSHKCHUS

46 Pe3oHaHC B 2JIeKTpUUECKOM HIEeTTH 1

47 Pemtenue 3amay 1

48 Wneansubiif Tpancdopmarop. [IponsBoacTo, nepegayda u 1
oTpebIeHNe IEKTPUUECKOW SHEPT U
DKOJOTUYECKHE PUCKU TIPU MTPOU3BOJICTBE IEKTPOIHEPTUH.

49 KynbTypa ncnonb3oBaHus 371€KTPOIHEPTHH B TOBCEIHEBHON 1
KU3ZHU

50 Pemtenue 3amay 1

51 Pemtenue 3amay 1

52 9606meHHe U CHCTEeMAaTHU3allks 3HaHUU TI0 TeEMe 1

DNeKTpOMarHUTHbBIE KoJieOaHus "

53 MexaHn4ecKue BOJIHbBI. XapaKTePUCTUKA MEXaHUUYECKUX BOJTH 1

54 CBoiicTBa MEXaHMYECKUX BOJIH 1

55 3ByK. XapakTEpUCTUKH 3ByKa 1

56 Nudpa3syk u ynpTpassyk. lllymoBoe 3arpsizHeHuE OKpyKaromei 1
cpeabl

57 Pemrenue 3agau 1

58 DNeKTpOMAarHUTHbIE BOJHBL. M3mydeHne 21eKTpOMarHUTHBIX BOJIH 1




DHeprusi MEKTPOMArHUTHBIX BOJIH. CBOMCTBA 3JIEKTPOMArHUTHBIX

59 1
BOJIH

60 [IkaJia 3neKTpOMarHuTHBIX BOJIH. IIpuMeHeHune 1
AJICKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

61 [IpuHIHIIBI paIuOCBA3U U TeIEBUACHUS. Pagronokanusi. 1
DNEeKTPOMarHUTHOE 3arpsi3HEHNE OKPY)KAIOIIEH CpeJibl

62 KonTtposnsHast padota no Teme "KoneGanust u BOJTHBI" 1

63 Caet. 3aKoH MPSAMOJIMHEHHOTO pacpoOCTpaHEHHsI CBETa 1

64 Pemenue 3aga4 Ha NIpUMEHEHHUE 3aKOHA TPSMOJMHENHOTO 1
pacrpocTpaHeHus CBeTa

65 OTtpaxenue cera. [lnockoe 3epkano. Chepuueckoe 3epKajio 1
[Ipenomiienne cBeta. AGCOIOTHBIN U OTHOCUTENIBHBIN TTOKA3aTelb

66 npenomiieHus. [lomHoe BHyTpeHHEe oTpakeHue. [IpenenpHbIii 1
YTOJI IOJTHOTO BHYTPEHHETO OTPasKEHUS

67 Pemrenune 3a1a4 Ha MpUMEHEHNE 3aKOHOB OTPaXKCHUS U 1
MIPETIOMJICHHUS CBETa

68 Xon nmydeii B nmpusme. ucnepcus csera. CIoKHbINA cocTaB 0e10ro 1
ceera. [[Ber

69 JIuna3el. DOKYCHOE PACCTOSIHUE M ONTHYECKAsT CHJIa JIMH3bI 1

70 [TocTpoenue n300pakeHUH B IMH3aX U UX cUCTEMaX. Y BEIMYEHUE 1
JIUH3bI

71 Pemenne 3a1a4 Ha mocTpoeHre U300paKEHUH, MTOTYyJaeMBbIX C 1
MTOMOIIBIO JIMH3

72 I'na3 kak ontuyeckas cucreMa 1

73 Pemenue 3anau. [Ipeaensl mpuMEeHMMOCTH T€OMETPUUYECKOM 1
ONTHUKHU

74 CKOpOCTb CBETA U METOJIbI €€ U3MEPEHUS 1

75 Jucniepcus cBera 1

76 Hurepdepennus cpeta 1

77 KorepeHnTHble HCTOUHUKHU. Y CIIOBUS HAOTIOACHNUS MAKCUMYMOB 1 1
MHUHHUMYMOB

78 Pemtenue 3amay 1

79 [Ipumenenne naTEephepeHIUN 1

80 Jludpakuus cBeta 1

81 JudpakuronHas peméTka. Y cnoBre HaO0IeHUs TIaBHbBIX 1
MaKCHUMYMOB

82 Pemenue 3amau 1

83 ITonepeuHocTh cBeTOBBIX BOJH. [lonspu3zanus cBeTa 1

84 Pemenue 3amau 1

85 CBeTOoBBI€ SIBIIEHUS B IPUPOJIE 1

86 O6o0061eHne u cucreMaru3anus 3HaHui o teme "Ontuka" 1

87 KonTtposnpHast padota o teme «OnTHKa» 1

88 I'paHuIBl MPUMEHUMOCTH KJIACCUYECKON MEXaHUKU. 3aKOHBI 1

QJICKTPOJAWMHAMUKU U TPUHIUIT OTHOCUTCIIBHOCTU




89 [TocTynatsl crienuaibHOM TEOPHH OTHOCUTEIBHOCTH 1
[IpocTpancTBeHHO-BpeMeHHO uHTepBall. [IpeoOpa3zoBanus
90 Jlopenna. YcnoBue npuduHHOCTH. OTHOCUTEIILHOCTD 1
OJTHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH U COKPAIICHHE JJTHHBI
91 DHeprus U UMIYNbC PEISITUBUCTCKON YaCTULIbI 1
92 CBsi3b MacCChI C PJHEPTHEH U UMITYJIbCOM PEIIITUBUCTCKOM YaCTHIIBI. 1
DHeprust NoKos
93 PaBHOBECHOE TEIJIOBOE M3TYUYCHHE 1
94 3akoH cMmemnieHus: Buna 1
95 I'mmoresa M. ITnanka o kBanTax. ®OTOHBI 1
96 DHeprusi ¥ UMIYIIbC GOTOHA 1
97 ®ororddext. OnbiTel A. I'. CToseToBa. 3akoHsl poTordpdexra 1
98 VYpaBHenue DitHiTeitHa 115 pororddexra. "KpacHas rpanuma” 1
dhoTorddexra
99 Jasnenue cera. Onbitel [1. H. JIeOeneBa 1
100 BosiHOBBIE CBOIICTBA YaCTHIL 1
101 Bounnsl e bpoitis. Jlnmja BOJIHBI Jie bpoiins u pasmepsl o01acTu 1
JTOKATM3AITUH JIBHXKYIIICHCS YaCTHITBI
102 KopnyckynsipHO-BOTHOBOH AyaJiu3M 1
103 Jludpakius >eKTpOHOB Ha KPpUCTAJLIaxX 1
104 Crnenuduka nsmepeHuit B MUKpomupe. COOTHOIIEHUS 1
Heonpeaenénnocrei I eizendepra
105 Pemenne rpaduyeckux 3ama4q 1
106 Pemenne pacy€THbIX 3a1a4 1
107 'I‘<OHTpOJ'IBHaSI pabora 1o TeMam: "OcnoBel CTO", 1
KopnyckynsipHo-BOIHOBOM Ayanu3m"”
108 OnbITHI 0 UCCIEAOBAHUIO CTpOEHUs aToMa. [1nanerapuas Mmoaens 1
atoma Pesepdopna
109 IToctynater bopa 1
110 Bupl ciektpoB. CrieKTp ypoBHEH SHEpruy aTomMa BOJIOPoJia 1
111 CrioHTaHHOE U BBIHYKJCHHOE U3JIy4YCHHE CBETA 1
112 Jlazep 1
113 Hyxnonnas monens siapa ['eitzenOepra-lBanenxo. 3apsg u 1
MaccoBoe yucio siipa. M3otonsl. PanmnoakTuBHOCTH
3aKOH paJi0aKTUBHOTO pacnaaa. CBOHCTBAa HOHU3HUPYIOIIETO
114 n3ny4eHus. BausiHue paguoakTUBHOCTH Ha )KUBBIE OPTaHU3MBI. 1
Jo3umerpus
DHeprus CBS3U HYKJIOHOB B sifipe. AnepHbie cuibl. Jledekt Maccel
115 sanpa. Slnepusie peakuun. SnepHsie peaktopsl. [Ipobremsr 1
YIPaBISEMOTO TEPMOSIIEPHOTO CUHTE3a. DKOJIOTUIECKUE ACTIEKThI
Pa3BUTHUS AJEPHON DHEPTETUKH
MeTo1bl perucTpaiyy U UCCICOBAHMS SJIEMEHTAPHBIX YACTHII.
116 dyHIaMeHTaTbHbIE B3aUMOICHCTBUS. baproHbI, ME30HBI U 1

JICTITOHBEI. Hpe,[[CTaBJ'ICHI/IC (0) CTaHHapTHOﬁ MOACIH. KBapK-
TJIFOOHHAAg MOJCIIb aApOHOB




®dusuka 3a npegenamu CtangaptHoi moaenu. Témuas Marepus u

117 . .
TéMHas 3Heprus. EAMHCTBO GU3HYECKOI KapTHHBI MUPa

118 Oransl pa3BUTHS aCTPOHOMUHU. 3HaYEHHE aCTPOHOMUHU
[IpuMeHUMOCTh 3aKOHOB (PU3UKHU IS OOBSICHEHUS TPUPO/IBI

119 KOCMHYECKUX 00BEKTOB. METO/IbI aCTPOHOMHYECKIX
HCCIIEIOBAHUI

120 CoBpeMeHHbBIE ONTHYECKUE TEIECKOTIBI, PAIUOTEICCKOTIBI,
BHEAaTMOC(EpHast aCTPOHOMHSI

121 Bun 3Bé31H0r0 HeOa. Co3Be3nus, spKue 3BE3/Ibl, TUNIAHETHI, UX
BHUJIMMOE JIBIDKEHUE

122 Conneunas cuctema. Conniie. CosiHeUHas aKTUBHOCTh. ICTOUHMK
sHeprun CoJiHIIA U 3BE3]

123 3BE3/1bI, UX OCHOBHBIE XapakTepUCTUKU. [{uarpamma
"CIIeKTpaNIbHBIN KJIACC — CBETUMOCTH"

124 3Be3 bl TIIaBHOM MOCIIEI0BATEILHOCTHU
Bnyrpennee ctpoenue 38€31. COBpeMEHHBIE ITPEACTABICHUS O

125 MPOUCXOKACHUH ¥ 3BoJforrK COJTHIIA U 3BE3/T. DTaIbl )KU3HU
3BE3]

126 Mneunsiii [Iyre — Hama ["amaktrka. Tunsl ranaktuk. Y€pHbie
JBIPHI B SIIPax TAJIAKTHK

197 Bcenennas. Pacmmpenne Beenennoit. 3akon Xa66ma. Teopus
bosbioro B3peiBa. PennkroBoe uznyyeHue

128 Macmrabnas cTpykrypa Beenennoit. Meraranaktuka

129 Hepewménnpie npoOieMbl acTpPOHOMUU
du3nyecKkui mpakTukyM 1o teme "HccienoBanne MarHUTHOTO

130 OJIA MOCTOSHHEIX MarHuToB" win "MccienoBadue CBOUCTB
dheppomarnerukoB" unu "MccnenoBanue qeHCTBUS TOCTOSTHHOTO
Mar"HuTa Ha paMKy ¢ TOKOM"
®duznyeckui mpakTukyM o reme "M3mepenue cuinbsl Ammepa”

131 uinu "M3ydeHne 3aBUCUMOCTH CUJIbl AMIIepa OT CHJIbI TOKA' WK
"OnpenesneHMe MarHUTHOM MHIYKIIMA HA OCHOBE U3MEPEHUS CUIIbI
Awmmnepa"
duznyeckuil mpakTukym o teme "MccnenoBanue siBIeHUS

132 3JIEKTPOMArHUTHOM MHAYKIUU" win "OnpeaeneHne HHIyKIUU
BUXPEBOTO MAarHUTHOTO TOJIS"
duznyeckuil mpakTukym o teme "MccnenoBanue siBIeHUS

133 camounnaykiuu" win "CO0pka MoIeIHN IEKTPOMAarHUTHOTO
regeparopa"

134 ®uznyeckuil NpakTUKyM 1o teMe "M3mepenue nepuonaa
CBOOOJHBIX KOJICOAHUN HUTSHOTO U MPY>KUHHOTO MasiTHUKOB"

135 duznyeckuii mpaktukym 1o teme "[IpeoOpa3oBanne sHEPTUH B
IPYKUHHOM MasiTHUKe"
®usnueckuil NpakTUKyM 1o teme "MccnenoBanne nepeMeHHOTO
TOKa Yepe3 MOoCIIeJ0BATEIbHO COSAMHEHHBIE KOHIEHCATOP,

136

KaTymky u pesucrop” mnu "HccnenoBanue paboThl HCTOUHHKOB
CBETa B IIENH IEPEMEHHOTO TOKA"




137

®dusnueckuil NpakTUKyM 1o teme "M3yuenue napameTpon
3BYKOBOM BOJIHBI"

138

®duznyeckuil NpakTuKyM 1o teMe "M3mepenue nokasarens
npenomiienus crexna” win "Ilonydenne n300pakeHus B CUCTEME
Y3 TUIOCKOTO 3epKaja v JIWH3bI"

139

®duznyeckuil npakTukyM o teme "MccnenoBanue 3aBUCUMOCTH
(hOKYCHOTO PacCTOSIHUS OT BEIIECTBA (Ha MpUMeEpe KHUIKUX JTHH3)"
i "M3mepenne GOKYCHOTO PacCTOSIHUSI paCCEUBAIONIHX JINH3"

140

dwusnueckuii npakTukyM 1o teme "Habmronenue nudpakuuu,
MHTEp(PEPEeHIINH U MOJISIpU3aluu cBeTa"

141

®duznyeckuil NpakTukyM 1o teme "OnpeneneHre UMIyabca 1
SHEPrUM PEIATUBUCTCKUX YacTull (10 poTorpadusiM TpeKkoB
3apsKEHHBIX YAaCTHI] B MArHUTHOM ToJie)"

142

duznyeckuil NpakTukyM 1o teme "M3mepenue nocTossHHON
[Inanka Ha ocHOBe uccienoBanus porodrddexra" wim
"HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA Y€pPE3 CBETOUO OT
HaIpsKEHUS "

143

®usnueckuil npakTUKyM 1o teme "HcecnenoBanue cekrpa
Pa3pe)EHHOT0 aTOMapHOI0 BOJIOPOJa U U3MEPEHUE MOCTOSTHHON
PunGepra"

144

®dusznueckui mpakTukyM mno teme "MccnenoBanue
paaroaKkTUBHOTO (JOHA C UCIIOIH30BAHUEM JTO3UMETpa" UITH
"N3yueHune moryiomeHus: OeTa-4acTuil aTloOMHUHHEM "

145

dusndeckuit mpakTUKyM 1o Teme "Habmronenus 3BE31HOTO HEOA
HEBOOPYKEHHBIM IJ1a30M C HCIOIb30BaHHUEM KOMITBIOTEPHBIX
MIPUJIOKEHUH T OTIPEIeNIEHNUs TIOJI0KEHUSI HeOEeCHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHBIE co3Be3/1us CeBepHOro
noymmapus 1 sipkue 3BE31bp1" nan "HalmroaeHus B TeecKor
JlyHbI, UIaHET, TYMAHHOCTEW U 3BE3HBIX CKOIIJICHUN"

146

O06o0menre U cucTeMaru3anus 3Hanuid. Pob husuku u
ACTPOHOMHH B IKOHOMHYECKOH, TEXHOJIOTUIECKOH, COIIMATBHON 1
ATHUYECKOU chepax AeaTeIbHOCTH YeJIOBEeKa

147

OO6o0menre 1 cucTeMaru3ays 3HaHui. Poib 1 MecTo Gu3uKu 1
ACTPOHOMHUHU B COBPEMEHHOU Hay4yHOU KapTHHE MHUpa

148

O6o001menue u cucreMarusanus 3HaHuil. Pone ¢usznueckoil Teopun
B (hopmMHpOBaHUM MPEACTABICHUI O (U3UUECKON KapTUHE MUPA,
MecTo (pU3uUecKol KapTHHBI MHpa B 0OIIEM Py COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABICHUI O IPUPOJIe

149

O0001eHre u cucreMarTusanus 3Hauuii no reMme "Kunemaruka"

150

0O0001ueHre u cucreMarTusanus 3Haauii no reMme "Kunemarnka"

151

O06o0meHre u cucTeMaru3alus 3Hanui mo teme "/{uHamuka"

152

O00011eHre U cucTeMaTu3anus 3Haauii no reMme "Crartuka
TBepaoro Tena'"

L

153

O0001IeHrE U cUcTEMATU3aLMs 3HAHUI [0 TeME "3aKOHBI
COXpaHEHHUsl B MeXaHUKe"

154

0O0001eHue U cucreMaTusanus 3Hauuii 1o reMe "OCHOBBI
MOJIEKYJIIPHO-KMHETHYECKOM Teopun"




O0001IeHHE U CUCTEMATU3ALIMS 3HAHUN 10 TEME

155 . " 1
Tepmoaunamuka. TenuoBbie MalTUHBI

156 O06o0061uIeHre U cucTeMaTu3aus 3HaHU| 0 TeMe "ArperaTHbie 1
cocTosiHus BellecTBa. Pa3oBble Nepexo bl

157 O06006muIeHre U cucTeMaTU3aIus 3HAaHUH 110 TeMe "DIEKTPUIEcKoe 1
nose"

158 O06o00611eHrEe ¥ cucTeMaTr3anus 3Hanuii o teme "T1oCTOSIHHBII 1
AIEKTPUUYECKUHN TOK"

159 O0001menue u cucreMaru3anys 3HaHui 1o teMe "Toxku B 1
pa3IuyHbIX cpeaax”

160 O00011eHne U cUcTEMaTH3alMs 3HaHUI 10 TeMe "MarautrHoe 1
nosne"

161 PesepBubIit ypok. O60011IeHNE U CUCTEMATU3AIIMS 3HAHUN TI0 TEME 1
"JJIeKTpOMarHuTHAs UHTYKIUs"

162 PesepBubIit ypok. O6001IeHNEe U CUCTEMAaTH3aIHs 3HAHUN TI0 TEMe 1
"Mexaandeckue Koiaeoanus"

163 PeseprubIit ypok. O6001IeHNE U CHCTEMaTU3aIHs 3HAHUN TI0 TEME 1
"DnekTpoMarHuTHbIe KoneOaHus"

164 PeseprubIit ypok. O6001IeHNEe U CUCTEMAaTH3aIHs 3HAHUN TI0 TEME 1
"MexaHn4eCKHE U ANEKTPOMArHUTHBIE BOJIHBI"
PeseprubIit ypok. O6001IeHNEe U CUCTEMaTH3aIKs 3HAHUN TI0 TEME

165 "Ontuka" 1
PesepBubIit ypok. O6001IeHNEe U CUCTEMAaTH3aIks 3HAHUN TI0 TEME

166 " " 1

OcHaoBrl CTO

167 PeseprubIit ypok. O6001IeHNE U CUCTEMaTH3aIks 3HAHUN TI0 TEME 1
"KopnyckynsipHO-BOJIHOBOM Jayanu3m"

168 PesepBHbIit ypok. O600IIEHNE U CHCTEMaTU3aIKs 3HAHUN 110 TeMe 1
"®du3zuka aroma"

169 PesepBHbIit ypok. O6001IEHNE U CUCTEMaTU3aIKs 3HAHUN 110 TEME 1
"®du3nka aTOMHOTO S/Ipa M JIEMEHTAPHBIX YacTUIl"

170 PesepBHbIit ypok. O6001IEHNE U CHCTEMaTU3aIKs 3HAHUN 110 TEME 1
"DnemMeHTH! acTpou3UKN"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170




