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INOACHUTEJIBHAA 3AIINCKA

[Tporpamma 1o ¢u3uKe Ha ypOBHE CPEAHEro 00IIero oopazoBaHus pa3padoTaHa Ha OCHOBE
MOJIOKEHUH U TpeOOBaHUIl K pe3ylbTaTaM OCBOEHHUS OCHOBHOI 00pa30BaTeIbHOM MpOrpammbl,
npeacraBieHHblx B PI'OC COO, a Ttakke ¢ yuérom denepanbHOW pabodeid MporpaMmbl
BocriuTanus u Konnenuuu npenonaBanust yueOHoro npeamera «®dusnka» B 00pa3oBaTeIbHBIX
opranmzanusx  Poccuiickoit  ®enepanuu, peaM3yONIMX OCHOBHBIE  00pa3oBaTelIbHbBIC
IPOrPaMMBI.

[Iporpamma 1o ¢Qusuke ompegenser o0sA3aTeIbHOE IPEIMETHOE COAEp)KaHUE,
YCTAQHABJIMBACT PEKOMEHYEMYIO IIOCIIEAOBATEIFHOCT M3YYCHHS TEM M Ppa3fesioB y4eOHOro
npeaMeTa ¢ ya€TOM MEKIPEAMETHBIX U BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTUKH Y4eOHOT 0 Ipolecca,
BO3paCTHBIX 0cOOeHHOCTeH oOyuaromuxcs. [Iporpamma o pusuke 1aét npeacraBieHue o HENsX,
coJiep>kaHuu, o01el cTpateruy o0ydeHus, BOCHUTAHUS U Pa3BUTHS OOYUaIOLIUXCS CPEICTBAMU
yaeOHoro npeamera «Pus3uka» Ha yriiyOaEHHOM YPOBHE.

N3yuenne kypca ¢(usuku yriayOa€HHOrO YpOBHSI IO3BOJIIET pea30BaTh 3ajauud
npoecCHOHANBHOM OpPHEHTAllMU, HANpPaBICHO Ha CO3JAHHE YCIOBUW JUIsl MPOSBICHUS CBOUX
WHTEJJICKTYadTbHBIX W TBOPUYECKHUX CIOCOOHOCTEH KaXIbIM OOYYaroIIMMCS, KOTOpPbIE
HEOOXOAWMBI Ui TPOJOJDKEHUsT OO0pa3oBaHHMsl B OpPraHM3alusAX MpOo(hecCHOHATBLHOTO
00pa30BaHus MO Pa3IMYHBIM (PU3UKO-TEXHUIECKUM U HHKCHEPHBIM CIICIIUATIEHOCTSIM.

B mporpamme mo ¢usmke ompenensroTcs IUIaHUPyeMble pe3ylbTaThl OCBOCHUS Kypca
¢bu3KKYM Ha YpOBHE CPEHEr0 00IIero 00pa3oBaHUsl: IMYHOCTHBIE, METAIIPEIMETHBIC, TPEAMETHbBIE
(Ha yrny6néHHOM ypoBHE). HaydHO-METOM0I0OrHYeCKOi OCHOBOM IS pa3paboTKu TpeOOBaHUH K
JUYHOCTHBIM, METANPEJIMETHBIM U IPEIMETHBIM pe3yJbTaTaM OO0YyYarolMXCs, OCBOMBIIMX
nporpaMmy mo (U3MKE Ha YpOBHE CpeJHEro o0Iiero oopa3oBaHus Ha YrIyOJIEHHOM YpPOBHE,
SBIISIETCS. CUCTEMHO-/1€ATEIbHOCTHBIN MOAXO/I.

[Tporpamma o (usmke BKIIOYAET:

IUTAaHUPYEMBbIE PEe3yJIbTaThl OCBOECHUS Kypca (U3UKH Ha YIITyOJIEHHOM YpPOBHE, B TOM YHCIIE
IpeIMETHBIE PE3YIbTAThI IO roj1aM O0yUEHUs;

coJiepkaHue yueOHoro npeamera «Pu3uKay o rogaM o0ydeHus.

[TporpamMa mo Qu3uKe HMMEeT MPUMEPHBIM XapakTep M MOXET ObITh HCIOJIb30BaHA
YUUTEISIMU (PU3UKU [T COCTABIEHUSI CBOUX PabOUUX MPOTrpaMM.

[IporpaMmmMa 10 (u3MKE HE CKOBBIBAET TBOPYECKYIO HWHUILMATUBY YUWUTEIeH U
IIPEIOCTABIAET BO3MOXHOCTH JUIsl pEau3alud PAa3IMYHBIX METOJMYECKHUX TOAXOIO0B K
npenoiaBaHuio (HU3UKK Ha YrITyOJE€HHOM YpOBHE IIPU YCIOBUHM COXpaHEHUs 00s3aTeNbHOM yacTu
coJiep’KaHus Kypca.

®du3nka Kak HayKa 0 HanboJiee 00X 3aKOHAX MPUPOJIBI, BBICTYIIAs B KAUe€CTBE YUEOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYILECTBEHHBIM BKJIAJ B CHCTEMY 3HAHUN 00 OKpY’KaloIleM MHpe.
[IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Ui €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
MIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SBJIECHUH, U3y4aeMbIX
XumHel, ouonoruel, usmdeckoit reorpadueir u acrponomueit. Mcnonp3oBaHue W akTHUBHOE
npUMeHeHHe (U3UYECKUX 3HAHUM OMpeAesHsio XapakTep M OypHOe pa3BUTHE Pa3HOOOpPa3HBIX
TEXHOJIOTUH B cdepe D3HEpPreTHKH, TPAHCIOPTa, OCBOEHHS KOCMOCA, IOJyYeHHsS HOBBIX
MaTepuajoB C 3aJaHHBIMU cBoWcTBaMu. WM3yuyeHue (UMK BHOCUT OCHOBHOW BKJaa B
(dbopMUpOBaHNE €CTECTBEHHO-HAYYHON KapTUHBI MUpa 00y4aroierocs, B popMUpOBaHUE YMEHUIN
IPUMEHATh HAyYHBIH METO]I TTO3HAHUS MIPH BHITIOJIHEHUN UMHU YU€OHBIX UCCIICIOBAHHIM.



B ocHOBy kypca ¢u3nKK Ha YpOBHE CPEIHEr0 OOIero oO0pa3oBaHMs TOJOXKEH PsIl UIEH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €70 IOCTPOEHUSI.

Hoen yenocmuocmu. B cOOTBETCTBUM € HEN KypC SABISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJEPKUT MaTepuall U3 BCEX pa3fesioB (PM3UKH, BKIIOYACT KaK BONPOCHI KJIACCHYECKOW, TaK U
COBPEMEHHOU (PU3HKH.

Hoes zenepanuzayuu. B cooTBETCTBUU C HEMl MaTepuall Kypca Gpu3nku 00beIuHEH BOKPYT
¢usnueckux Teopwil. Beaymumm B Kypce sBisiercs (OPMHpPOBAHHE TPEACTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BELIECTBE U I0JIE.

Hoea cymanumapuzayuu. EE peanuszanys npeanogaraeT UCIoiIb30BaHUE T'yMaHUTapHOTO
noTeHnuana GU3NIeckoi HayKu, OCMBICIICHUE CBSI3U Pa3BUTHS QU3UKH C pa3BUTHEM OOIIECTBa, a
TaK)K€ C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU U 3KOJIOIMUYECKUMHU ITPOOIIEMaMHu.

Hoesa npuxnaonoi nanpagnennocmu. Kypc Gusuku yriay6aE€HHOrO ypoBHS Npeaoaaraet
3HAaKOMCTBO C IIUPOKUM KPYrOM TEXHMUYECKMX M TEXHOJIOI'MYECKHX MNPUIOKEHUH H3ydEeHHbIX
Teopuil M 3akoHOB. llpu 3TOM paccmarpuBaroTCs Ha YypOBHE OOIIMX IIPEICTaBICHUA U
COBPEMEHHBIE TEXHUUECKHUE YCTPONUCTBA, U TEXHOJIOTUU.

Hoea »3xonocuzayuu peanusyercs MNOCPEICTBOM BBEACHUS HJIEMEHTOB COJEpKaHMs,
HOCBALIEHHBIX 3KOJIOIMYECKMM MpoOjeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbI C pa3BUTHEM
TEXHUKHU U TEXHOJIOTUH, a TakKe 00CYKIEHHs MPoOJIeM palliOHAILHOTO MPUPOIOII0JIb30BAHUS U
HKOJIOTHYECKOM OE30MaCHOCTH.

OcBoeHue cozepkaHusl IPOrpaMmbl M0 (PU3UKE TOJKHO ObITh MOCTPOCHO HA MPUHIUIAX
CHUCTEMHO-/IEATEIbHOCTHOTrO noxo/a. s pU3uKu peann3anus 3TUX MPUHLIUIIOB Oa3upyeTrcs Ha
UCTIOJIb30BAaHUM CaMOCTOSITEILHOTO JKCIEPUMEHTa KaK IMOCTOSIHHO ICHWCTBYMOMIETo (hakropa
yuebHoro nporecca. J{is1 yriny0i€HHOTro ypoBHS — 3TO CUCTEMA CAMOCTOSTEILHOTO YYEHUUECKOT O
9KCHEPUMEHTA, BKJIIOYAIOLIET0 (POHTANbHbIE YUYEHHUYECKHME OIbBITHI IPU H3Y4YEHHUH HOBOTO
Mmarepuaia, JabopaTopHble paboThl U paboThl npakTHKyMma. [Ipy 3TOM BO3MOXHBI /1Ba crioco0a
peanuzanuu GpU3NIEeCKOro NpakTUKyMma. B iepBoM citydae mpakTUKyM MPOBOJUTCS JTUOO B KOHIIE
10 u 11 xnaccoB, 1100 TIOCIIe IEPBOTO M BTOPOTO MOJTYTOJAMM B KA I0M U3 3TUX Ki1accoB. Bropoii
croco0 — 3TO HHTerpauus paboT NpPaKTUKyMa B CHUCTEMY JIaDOpaTOPHBIX paldoT, KOTOpbIE
IOpOBOJATCS B Mpolecce u3ydeHus paszaena (temsl). Ilpu 3Tom mox paGoTtamu mpakTHKyMa
MOHMMAETCS CAMOCTOATEIBbHOE HCCIEOBAHUE, KOTOpPO€ TMPOBOJUTCS IO PYKOBOJICTBY
CBEPHYTOro, 00001IEHHOT0 B11a O€3 MOIIAaroBOil MHCTPYKIIMH.

B nporpamme no ¢usuke cucremMa yueHHUECKOTo IKCIEPUMEHTa, J1a00paTOpHbIX paboT U
NPaKTUKyMa Mpe/ICTaBlIeHa €INHBIM ITepedHeM. BbIOOp TeMaTuku JUIst 3TUX BUJIOB YUYEHUYECKUX
MPAKTUYECKUX PabOT OCYIIECTBISETCS y4YaCTHHUKaMU 00pa3oBaTENILHOTO Ipoliecca MUCXOAs M3
O0COOEHHOCTEHl MOYPOYHOrO IUIAHUPOBAHMUS M OCHauleHus: kaOuHeta ¢usuku. Ilpu sToM
oOecrieynBaeTcsi OBJAJIEHUE OOYYAIOUIMMHCA YMEHUSMHU IPOBOAUTH TMpPSMbIE M KOCBEHHbBIE
U3MEpPEHUs, MCCIeIOBaHUs 3aBHUCUMOCTEH (M3NYECKUX BEIMYMH M TOCTAaHOBKY OIIBITOB IO
MIPOBEPKE MPEIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHKE yAeNseTCs PEeIIEHUI0 pacu€THBIX M KaueCTBEHHbIX 3an1ad. [Ipu aTom
JUIsL pacu€THBIX 3a7jad IMPUOPUTETOM SIBIISIFOTCS 3a/ladl C SBHO 33JaHHOM M HEABHO 3aJaHHOM
(bu3nUecKoil Mo1eNbI0, TO3BOJISIONIME TPUMEHATh U3yUEHHBIE 3aKOHBI M 3aKOHOMEPHOCTHU KakK U3
OJIHOTO pazjliena Kypca, TaK M MHTErpUpysd NPUMEHEHHE 3HAaHUW M3 pa3HbIX pa3fenoB. s
KaueCTBEHHBIX 3aJjady IMPUOPUTETOM SIBIAIOTCS 3aJaHusl Ha OOBsICHEHHE/NpelCcKa3aHue
NpOTEeKaHUs (PU3UYECKUX SBJICHUH U MPOLIECCOB B OKPYXKAIOLIEH >KU3HU, TpeOyromue BbIOOpa
(bu3nUecKoil Moenu Ui CUTyalluu MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.



B coorBerctBun ¢ TpebdoBaHusmu DPI'OC COO k MarepuaabHO-TEXHHYECKOMY
o0ecrieyeHnI0 y4eOHOro mpouecca Kype (pu3uku yriayOi€HHOrO ypOBHS Ha YPOBHE CpEIHEro
obmiero oOpa3oBaHHs JTOJDKEH HM3ydaThCs B YCIOBHUSX IMPEAMETHOTO KaOmHera. B kaOunere
(GU3UKHU TOJDKHO OBITh HEOOXOAUMOE JIA00OPaTOPHOE 00OPYIOBAHUE JUTSI BBITIOTHEHUS YKa3aHHBIX
B IIporpamMMe 1o (pu3MKe YYeHHYECKUX OIBITOB, Ja0OpATOPHBIX PadOT M paboOT MpPaKTUKyMa, a
TaKXe JJeMOHCTPAIIMOHHOE 000pyI0BaHHE.

JleMoHCTpanoHHOE 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUUM C MPHHLIUIIOM
MUHHMAaJIbHON JOCTATOYHOCTH U OOECIICUMBACT IMOCTAHOBKY IEPEUMCIICHHBIX B MPOrpaMMe 10
(GU3nKe KIFOYEBBIX JEMOHCTPAIMH JUIsI MCCIEIOBAaHUS HM3y4YaeMbIX SIBJICHHUH M IPOIECCOB,
OIMIUPHYECKUX U (PYHIAaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHCHHIA.

JlaGopaTtopHoe 00OpyZOBaHUE IS YYCHHMUYECKHX IMPAKTHUECKHX paboT (Gopmupyercs B
BUJIC TEMaTHYECKUX KOMILUICKTOB M OOECIeYMBAcTCs B pacyére OIHOTO KOMIUIEKTa Ha JIBYX
oOyuaromuxcsi. Temarndeckue KOMIUICKTHI JIAOOpaTOPHOro OO0OpyIOBaHHS JIOJKHBI OBITH
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IIU(PPOBBIX MPHOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTEIIEHBIX CHCTEM B BUJIE U(POBBIX JIAOOPATOPHIA.

OCHOBHBIMU IEJIAMU U3Y4YeHHsI PU3UKU B 001IIEM 00pa30BaHUU SBISIOTCS:

dbopMHpOBaHUE UHTEPECA U CTPEMIICHHUST 00YUAIOIIUXCSl K HAYYHOMY U3YUCHHUIO TIPUPOJIBI,
pa3BUTHE WX WHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

pa3BUTHE TPEACTABICHHH O HAYYHOM METOA€ TMO3HaHUs W (HOPMHUpPOBAHHE
UCCIIEIOBATEILCKOTO OTHOIIECHHS K OKPY)KAOIIUM SIBIICHHSIM;

(dbopMHpOBaHHE HAYYHOTO MHPOBO33PCHHS KaK pe3yjbTaTa M3yYCHHS OCHOB CTPOCHUS
MaTepuu U GyHAAMEHTAIBHBIX 3aKOHOB (PH3HKH;

dopmupoBaHuEe YMEHHI OOBSICHATH SIBICHUS C UCIOJIB30BaHUEM (DU3MYECKHX 3HAHUU H
HAYYHBIX JI0Ka3aTeJIbCTB;

(dbopMHpOBaHUE MPEICTABICHHUH O POJIM (PU3HMKH ISl pa3BUTHSI APYTHMX €CTECTBECHHBIX HAYK,
TEXHUKU U TEXHOJIOTHUH;

pa3BUTHE TPEJCTABIEHUH O BO3MOXKHBIX cdepax Oyaymeil mnpodeccnoHanbHOM
NeSITeIbHOCTH, CBS3aHHBIX C (DU3MKOM, MOArOTOBKA K JaibHeilleMy OOyYeHHIO B 3TOM
HaTpaBlIECHUH.

JlocTikeHne STHX Ienel o0ecrieyrBaeTcsl PelIeHHeM CIIEAYIONIMX 3afad B IpoIecce
M3y4eHus Kypca (U3HKU Ha YPOBHE CPEAHETO 00IIEero 00pa3oBaHusI:

npuoOpeTeHne cucTeMbl 3HaHHH 00 oO0mMX (U3MYECKUX 3aKOHOMEPHOCTSX, 3aKOHaXx,
TEOPHSIX, BKJIIOYAsi MEXaHUKY, MOJIEKYIIAPHYIO (GU3UKY, SJIEKTPOJANHAMUKY, KBAHTOBYIO (DPU3HKY U
AIIEMEHTHI acTPOYU3UKY;

dbopmupoBaHUE YMEHUI NPUMEHSATHh TEOPETHUECKUE 3HAHUS ISl OOBSICHEHHS (PU3UIECKUX
SBJICHUN B TIPUPOJIE U JUIS IPUHATHUS MPAKTHUECKUX PELICHUH B MOBCEIHEBHON XKU3HU;

OCBOCHME CIIOCOOOB pEIIEHUs Pa3IMYHbIX 3a/1a4 C SBHO 33JaHHOW (U3UUECKON MOJENbIO,
3ajad, IOAPa3yMEBAIONINX CaMOCTOSITEIIEHOE CO3/aHue (U3MYECKOW MOJIENH, aJIeKBaTHOU
YCIIOBHSIM 3aJ1a9¥, B TOM YHCJIE 33]1a4 MH)KEHEPHOTO XapaKTepa;

NOHMMaHHe (PU3UYECKHMX OCHOB M TPHHLUIOB JEHCTBUA TEXHUYECKUX YCTPOWCTB U
TEXHOJIOTHYECKUX MPOLECCOB, X BIUSHUS Ha OKPYXKAIOIIYIO CPENY;

OBJIQJICHUE METOJaMH CaMOCTOSITEFHOTO IUTAHUPOBAHUS W TPOBEACHUS (DU3MIECKUX
OKCTIEPUMEHTOB, aHaJlM3a ¥ WHTEpHpeTald WHPOPMALUU, ONPEACICHUS JTOCTOBEPHOCTH
MOJIy4EHHOTO pe3ysbTara;

CO3/IaHUE YCIIOBHM JUIsl pa3BUTUS YMEHHH NPOEKTHO-UCCIEI0BATENBLCKOM, TBOPYECKOM
NeSITeTTbHOCTH;



pa3BuUTHE MHTEpeca K chepam npodecCHOHaTBEHON ACITEIBHOCTH, CBSI3aHHOMN ¢ (DU3UKOH.

B cootercTBum ¢ TpedoBanusmu @I'OC COO yrinyOnéHHbIN ypOBEHD U3YUCHHS yUeOHOTO
npeamera «Pu3nKa» Ha ypOBHE CpelHEro odmero o0pa3oBaHusi BEIOUPACTCS 00Y4arONMMHUCS,
IUTAHUPYIOIIMMHU  TIPOJIOJDKCHUE O00pa30BaHUS IO CHEHHUATBHOCTSIM (DU3HKO-TEXHUYECKOTO
npodus.

Ha usydenne pusuku (yriyOnéHHBIN ypOBEHB) HA YPOBHE CPEAHETO OOIIEro 00pa3oBaHus
otBoautcs B 11 knmacce — 136 yacos (4 yaca B HE/IEIIO).

[Ipenyaraemslii B mporpamMmme 1o (Gpu3MKe nepeueHb J1ab0paTOPHBIX U MPAKTUIECKUX PadoOT
SIBIISICTCS. PEKOMEHIOBAaHHBIM, YYHTEJb JIeaeT BBIOOp MpPOBEACHUsS 1a0OpaTOpHBIX paboT u
OTIBITOB C YU4ETOM UHIUBUAYATHHBIX OCOOCHHOCTEH 00yUJaOIUXCS.



COJAEP)KAHUE OBYYEHUA
11 KUIIACC

Pasznea 4. JiekTpoauHaMuKAa.

Tema 4. Maznummnoe none.

BzaumopaeicTBue NOCTOSSHHBIX MAarHUTOB W MPOBOJHUKOB C TOKOM. MarHuTHoOe IMoOJe.
Bekrop MaruuTHON MHAYKIMU. [[pUHIUIT CynIeprio3uiMi MarHUTHBIX Tojei. JIMHUM MarHUTHOU
UHIYKIHUU.

MaruautHoe 1ojie IPOBOJHUKA C TOKOM (IIPSIMOTrO MPOBOJHHMKA, KAaTyIIKU U KPYTOBOTO
BUTKA). OnbIT Dpcrena.

Cuna Amnepa, e€ HanpaBJIEHUE U MOIYJIb.

Cwia JlopeHua, e€ HampaBieHUE M MOAYJb. JIBUKEHUE 3apsHKEHHOM 4YacTULbl B
OJIHOPOJAHOM MarHuTHoM mnose. Pabora cuibl Jlopenna.

MaruauTHoe nosie B BemecTse. PeppOMarHeTUKH, Mapa- U JHaMarHeTUKU.

TexHuuecKkrne yCTpOWCTBA M TEXHOJOTHMYECKHE IPOLECCHI: MPUMEHEHUE MOCTOSHHBIX
MarHuTOB, 3JIEKTPOMAarHUTOB, TECTEP-MYIbTUMETP, AJIEKTPOJABHUraTeslb SKoOU, YCKOpPUTEIU
3JI€EMEHTapHBIX YaCTHII.

Hemoncmpayuu.

Kaptuna nuHUN WHAYKIUKA MAarHATHOTO TIOJIS TIOJIOCOBOTO M MOJKOBOOOpPa3HOTO
MOCTOSIHHBIX MarHUTOB.

KaprtuHa nuHHMA MarHWUTHOM HWHIYKUMHM TMOJS JUIMHHOTO NPSIMOrO IPOBOJHUKA U
3aMKHYTOT'0 KOJIBLIEBOTO IMPOBOJIHUKA, KATYIIKH C TOKOM.

B3anmopeiicTBre 1ByX IPOBOAHUKOB C TOKOM.

Cuita Amnepa.

[erictBue cuiibl JIopeHIa Ha HOHBI JJIEKTPOJIUTA.

HabGmronenue nBrKeHUS MyvKa JIEKTPOHOB B MATHUTHOM TIOJIE.

[TpuHIUTT AEHCTBUS SIEKTPOU3IMEPUTEIHHOTO MPUOOpPa MAarHUTODIIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmuKym.

HccnenoBanre MarHUTHOTO MOJISl TOCTOSSHHBIX MarHUTOB.

HccnenoBanue cBONCTB (heppOMarHeTUKOB.

Uccnenoanue neicTBUs MOCTOSHHOTO MAarHATA HA PAMKY C TOKOM.

N3mepenne cuiibl Ammepa.

N3yuenune 3aBUCUMOCTH CHIIBI AMIIEpa OT CUJIbI TOKA.

OrnpezenieHre MAarHUTHON WHAYKITUU HA OCHOBE U3MEPEHUS CHUIIBI AMIiepa.

Tema 5. Inexkmpomaznumnan uHOYKYuUs.

SBnenue snekTpoMarHUTHOM MHAYKIMH. [loTOK BekTOpa MarHuTHOM MHAYKuuu. DC
WHIYKIWU. 3aKOH 3JIeKTpoMarauTHo nnaykiuu @apazges. Buxpesoe anexkrpuueckoe nojue. Toku
dyxo.

OJIC nHAYKIIMY B IPOBOJIHUKE, TBHXKYIIEMCS] B OJJHOPOJIHOM MarHMTHOM ITOJIE.

IIpaBuno Jlenna.

NunyktuBHocTh. Karylika HMHAYKTUBHOCTM B II€NM IOCTOSHHOTO TOKa. SIBieHue
camouHaykiuu. IJ1C caMOMHAYKIWH.

DHeprusi MarHuTHOTO TIOJISI KATYIIIKHA C TOKOM.

DIIEKTPOMarHuTHOE TOJIE.



TexHHUYECKHE yCTPOMCTBA U TEXHOIOTMYECKHUE IIPOLECCHI: HHAYKIIMOHHAS [1€4Yb, COJICHOM,
3alUTa OT AJIEKTPU3ALUU TeJl IPU JBUKEHUHM B MAarHUTHOM T10JI€ 3E€MIIH.

Hemoncmpayuu.

HaOnroneHue siBeHus 371€KTPOMAarHUTHON MHTKIIMH.

Hccnenosanue 3asucumoctd DJIC HHAYKINN OT CKOPOCTH U3MEHEHHUSI MArHUTHOT'O IIOTOKA.

IIpaBuno Jlenna.

[Tanenue MaruuTa B aJllOMUHUEBOU (MEHOM) TpyOe.

SIBieHME CAMOMHIYKIIMH.

Hccnenosanne 3aBucumoctu J/1C caMOMHIYKIIMU OT CKOPOCTH M3MEHEHHS CHJIbI TOKA B
LEMH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HccnenoBanue sABJICHUS JIEKTPOMATHUTHON MHAYKIIHH.

Onpenenenne NHAYKIMA BUXPEBOTO MarHUTHOT'O T1OJIS.

HccnenoBaHue sBJI€HUS CAMOUHYKIUH.

COopka MOEmH IEKTPOMAarHUTHOTO TeHepaTopa.

Pa3gen 5. Kojie0anus 1 BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

KonebarenbHas cucrema. CBOOOIHBIE KOTEOAHMS.

['apmonnueckue  konebanus. KuHemaTnueckoe U JAMHAMHUYECKOE  ONMCAHUE.
OHepreTUyecKoe ONUCcCaHKe (3aKOH COXPaHEHHsI MEXaHUYECKOM SHepIrun). BeIBoI TMHAMHUYECKOTO
OIKCaHMsI FTApMOHUYECKHUX KOJI€OAHUH U3 UX IHEPTeTUUECKOro U KHHEMAaTHYEeCKOTO OIMCAHUS.

Ammuntyna u (asza konebanmii. CBsI3b aMIUIMTYAbI KOJEOAHHH MCXOAHOM BEITMYMHBI C
aMIUIUTY/IaMU KojieOaHuM €€ CKOPOCTU U YCKOPEHHUS.

[Tepuon n yacrora konebanuil. Ileprnos Manbix cBOOOIHBIX KOJIEOAHUN MaTEMAaTHUYECKOTO
MasTHUKA. [lepuos cBOGOAHBIX KOJIEOAHUH PYKUHHOTO MAasITHUKA.

[TonsiTue o 3aryxaromux Kojaedanusax. BeinyxneHHble konebanus. Pesonanc. PesonancHas
KpuBas. BiusiHue 3aTyxaHus Ha BUJ pe30HAHCHOW KpUBOil. ABTOKOJIE0aHUs.

TexHnueckue yCTpOHCTBA M TEXHOJOTMYECKHE IPOLIECCHI: METPOHOM, Yachl, Kayelld,
MY3bIKaJIbHblE HHCTPYMEHTHI, ceficMorpad.

Hemoncmpayuu.

3anuch Kojae0aTenbHOro ABMKECHHUS.

HaGnronenue He3aBUCUMOCTH MEPHOa MAJIbIX KOJIeOaHUH rpy3a Ha HUTH OT aMIUIUTY/IbL.

HccnenoBanue 3aTyxaomuxX KoJeOaHUH U 3aBUCUMOCTHU MepHOa CBOOOTHBIX KOJIeOaHUM
OT COMPOTHUBIICHUS.

HccnenoBanune koiiebaHWil Tpy3a HAa MAcCUBHOM IMpPYXHHE C IO (OPMUPOBaHUS
npezcTaBiIeHuit 00 ueaqbHONU MOJIENU MPYKMHHOTO MasiTHUKA.

3aKOH COXpaHEHUs PHEPTUM MPH KoJaeOaHUIX rpy3a Ha MpY>KUHE.

UccnenoBanue BRIHYKIEHHBIX KOJIEOaHUH.

Ha6nronenue pezonanca.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npakmuxym.

N3mepenue neproaa cBOOOIHBIX KoJIeOaHUH HUTSHOTO U MPY>KUHHOTO MasTHUKOB.

W3ydeHre 3aKOHOB JBM)KEHHUS TeNa B X0/ KoseOaHHil Ha ypyrom IMojBece.

W3ydeHre ABMKEHUS HUTSHOTO MasTHUKA.

[TpeoOpa3oBanue SHEPTUH B IPYKUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMILTUTY/IbI 3aTyXaIOMIMX KOJIEeOaHUA.

WccnenoBanue BRIHYKIEHHBIX KOJIEOaHUH.



Tema 2. Dnexmpomaznummnsple Koiedanus.

Konebarenbuplii koHTYp. CBOOOIHBIE 3IIEKTPOMAarHUTHBIE KOJEOAHUS B UACATHHOM
KosiebarenbHOM KoHType. @opmyna Tomcona. CBsi3b aMIUTUTYABI 3apsga KOHIEHcATOpa ¢
aMIUTUTYAOH CUJIBI TOKA B KOJIEOATEIbHOM KOHTYpE.

3aKOH COXpaHEHUs SHEPTUH B UJEATBHOM K0Je0aTeIbHOM KOHTYpeE.

3aryxaromue JJIEKTPOMAarHuUTHBIE KoJeOaHus. BbIHYXJEHHBIE 3IIEKTPOMArHUTHBIE
KoJIeOaHusl.

[lepemenHbi TOK. MOIIHOCTh NEPEMEHHOrO TOKA. AMIUIUTYAHOE U JICHCTBYIOIIECE
3HA4YEeHUE CUJIbl TOKAa M HAIPSKEHMsSI IPH pa3IMuHON (hopMe 3aBUCUMOCTH IIEPEMEHHOIO TOKa OT
BPEMEHU.

CuHycouJaJIbHBIN NIEpEMEHHBIN TOK. Pe3nucTop, KOHAEHCATOp U KaTyIIKa UHIYKTUBHOCTU
B LIENIM CUHYCOUJAJIBHOTIO IIEPEMEHHOI0 TOKa. Pe3oHaHC TOKOB. Pe3oHaHc HanpsKeHUi.

WneanbHblii Tpanchopmarop. IIponsBoncTBo, nepenada U norpeOieHue 3IeKTPUYECKOR
SHEPIHUHU.

OKOJIOTUYECKHE PHUCKHU IPU IMPOU3BOJCTBE 3JeKTposHepruu. KynbTypa ucnosb3oBaHus
3JIEKTPOIHEPI MU B IOBCEAHEBHOM XKU3HU.

TexHuueckue yCTpPONCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: JJIEKTPUYECKHH 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, JINHUU 3JIEKTpoIiepeiay.

Hemoncmpayuu.

CB00OOAHBIE IEKTPOMArHUTHbBIE KOJIEOaHMs.

3aBUCUMOCTb YaCTOThI CBOOOJHBIX KOJI€OaHUN OT MHIYKTUBHOCTU U EMKOCTH KOHTYpA.

OcuuiorpaMMbl 3J1IEKTPOMAarHUTHBIX KOJIEOAHUH.

['enepaTop He3aTyXarIUX 3JIEKTPOMArHUTHBIX KOJIEOaHUH.

Mogenb 37€KTpOMarHUTHOTO T€HEpaTopa.

BbIHYX1€eHHbIE CHHYCOMIAJIbHbIE KOJIEOaHNUS.

Pesucrop, karymika UHIYKTUBHOCTH U KOH/AEHCATOP B IIENH EPEMEHHOI0 TOKa.

Pe3onanc npu mociiejoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKH WHIYKTUBHOCTU U
KOHJIEHCATOPA.

VYcTpoiicTBO M MPUHIMIT AEUCTBHS TpaHCchopMaTopa.

Monenb TMHUY 37IEKTpoIIepeiadH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomoi, nPAKMUKYM.

N3yuenue Tpanchopmaropa.

HccnenoBanne NEPEMEHHOIO TOKA YEpe3 IOCIIEN0BATEIBHO COEAMHEHHBIE KOHIEHCATOD,
KaTyILKY U PE3UCTOD.

Habumroienne 351eKTpoMarHuTHOTO pe30HaHca.

HccnenoBanue paboThl HCTOYHUKOB CBETA B IIENH EPEMEHHOT0 TOKA.

Tema 3. Mexanuueckue u 31eKmpoMacHUMHbBIE 60IHbL.

MexaHnueckue BOJIHBI, YCIOBUS HX pacrpocTpaHeHus. [lomepedynsle u mpoAOJbHBIE
BoJIHBI. [lepuon, ckopocTs pacnpocTpaHeHHs M AJuHA BOJHBI. CBOMCTBa MEXaHWYECKUX BOJIH:
OTpakeHHe, peioMIIeHUe, UHTephepeHIs U AU(paKIIHsL.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. BeicoTa Tona. TemOp 3ByKa.

[ITymoBoOe€ 3arpsisHEHUE OKPYKAIOIIEH CPEBI.

ONEeKTPOMarHUTHBIE BOJHBI. YCJIOBHSI M3ITy4EHHUS 3JEKTPOMAarHUTHBIX BOJIH. B3anmuas
OpHUEHTAILMs BEKTOPOB B 3JIEKTPOMAarHUTHOM BOJIHE.

CBolicTBa  JJEKTPOMarHUTHBIX  BOJIH:  OTPaXEHHWE, NPEIOMIIEHUE, MOJSpHU3aLys,
uHTepdepeHus 1 Tudpaxus.



[IIkama 3JIEKTPOMAarHUTHBIX BOJIH. [IprMeHEHME JJIEKTPOMAarHUTHBIX BOJIH B TEXHUKE U
ObITY.

IIpuHIMIIBI paqnOCBA3U U TeleBuaeHUs. Pagnonokanusi.

DIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYXKAIOIIEH CPEIbI.

TexHHUYeCKne yCTpOMCTBA M INPAKTUYECKOE IPUMEHEHUE: MY3bIKaJIbHbIE MHCTPYMEHTHI,
pamap, paguonpuéMHHK, TeleBH30p, aHTeHHa, Tenepon, CBY-meub, yabTpa3zByKoBas
JMArHOCTHKA B TEXHUKE U MEJIULIUHE.

Hemoncmpayuu.

OO0pa3zoBaHue 1 paclpoCTPAHEHHUE NONEPEUHBIX U MPOJOIBHBIX BOJIH.

Kounebmromieecst Teo Kak HCTOYHHK 3BYKA.

3aBUCUMOCTbH JUTMHBI BOJIHBI OT YaCTOTHI KOJIeOaHHIA.

HaOnronenue oTpakeHus U MpeJoMIIeHNs MEXaHMYECKUX BOJIH.

HaGnronenue unrepdepeHunn u Audpakuuy MEXaHH4eCKUX BOJIH.

AKYCTHUYECKHI1 pe30HaHC.

CBolicTBa yabTpa3ByKa U €ro NpUMEHEHHUE.

HaOnronenue CBsI3M I'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYJOW M YacTOTOH
KoJie0aHui.

HccenenoBanue  CBOMCTB — JIGKTPOMArHUTHBIX — BOJIH:  OTPAXXEHWE, IPEIOMIICHUE,
noJsipu3anus, Tudpakuus, tHTepdepeHIus.

OO6Hapy:xeHue UH(PPaKpacHOro U YIbTPa(HUOIETOBOIO U3IIy4EHHH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie pabomul, npaKmuKym.

M3yuyenue napameTpoB 3ByKOBO! BOJIHBI.

N3yuyenue pacupocTpaHeHus 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMonuHeitHOE paclpoCTpaHEHUE CBETa B OJHOPOJHOM cpene. Jlyu cBera. ToueuHsblit
VCTOYHHK CBETA.

Otpaxkenue cBeTa. 3aKoHBl OTpaxkeHHs cBeTa. [locTpoeHune H300pa’keHUN B IJIOCKOM
3epkane. Chepuueckue 3epkaia.

[Ipenomnenue cBeTa. 3akOHBI MpeIOMJECHHsS cBeTa. AOCOMIOTHBIA IOKa3aTellb
npenomiieHusi. OTHOCUTENBHBIN IMOKa3aTenab mnpenomieHus. [1ocTOSHCTBO 4acTOThl CBeTa U
COOTHOUIEHHUE JUIMH BOJIH IIPH IEPEXOJE MOHOXPOMATHYECKOTO CBETA YEpE3 I'PaHHUIly pasneia
JIBYX OINTUYECKUX CPEl.

Xon nyueit B npusme. ucnepcus csera. ClioxkHbIN coctaB Oenoro ceera. L[Ber.

ITonHoe BHyTpeHHEE oTpaxeHue. IIpeenpHbIil yroil OJHOr0 BHYTPEHHETO OTPAKEHHUS.

Cobuparoniue u paccewBaronive JHH3bL. ToHKas JuH3a. DOKYyCHOE pacCcTOsSHUE U
ONTHYECKasl CHUJa TOHKOM JIMH3bI. 3aBUCUMOCTb (DOKYCHOTO PACCTOSHUS TOHKOH cepudeckoi
JIMH3BI OT €€ TEOMETPUH U OTHOCUTEIIBHOTO IOKA3aTeIsl IPEIOMIICHUS.

@dopMyna TOHKOM JIMH3BL. Y BEIUYEHHE, TaBAEMOE JTUH3OM.

Xox ny4a, IpOLIEANIEro JMH3Y M0/ TPOU3BOIBHBIM YIVIOM K €€ IVIABHOW ONTHUYECKOW OCH.
[TocTpoenne n300pa>keHU TOUKU U OTpE3Ka MPSAMON B COOMPAIOIINX U PACCEUBAOLINX JIMH3AX U
UX CHCTEMAX.

OnTuueckue npubdopsl. Pazpemaromias ciocoOHocTh. ['11a3 Kak onTudeckas cucrema.

[Ipenensl IPUMEHUMOCTH TEOMETPUYECKOU ONTHKH.

BonnoBast ontuka. Wutepdepenuus cpera. KorepeHTHbIE MCTOYHHMKH. Y CIOBUS
HaOJII01eHUSI MAKCUMYMOB 1 MUHUMYMOB B UHTEP(EPEHIIMOHHON KapTHHE OT IBYX KOT'€PEHTHBIX
UCTOYHUKOB. [IprMepsl kiaccuueckux HHTEPGEPEHIIMOHHBIX CXEM.



Hudpakaus  cera. Judpakmuonnas pemérka. YcinoBue HaOMIOIECHUS TJIABHBIX
MaKCHUMYMOB IpH MaIeHUU MOHOXPOMATHYECKOTO CBETa Ha AU(PAKIIMOHHYIO PEHIETKY.

ITonspuszanus ceera.

TexHu4yeckue yCTpOMCTBA W TEXHOJOTMYECKHE IPOLECChl: OYKH, JyIa, IEepPUCKOIl,
doroanmnapat, MUKPOCKOII, TPOEKIIMOHHBIH anmapar, IpOoCBETICHUE ONTUKH, BOJJOKOHHAs ONTHKA,
TU(paKIMOHHAS peIIETKa.

Hemoncmpayuu.

3aKOHBI OTPAXKEHUSI CBETA.

HccenenoBanue npesoMiIeHUs CBETA.

Haburoienne noaHoro BHYTpeHHEro oTpaxkeHus. Mojienb cBeToBoa.

HccnenoBaHue x0/1a CBETOBBIX ITYYKOB YEPE3 INIOCKONAPAIIIEIbHYIO IIJIACTUHY U IIPU3MY.

HccnenoBanue CBOMCTB N300paKCHHUM B JIMH3AX.

Mopenu MUKPOCKOIIA, TEIECKONa.

Habmonenue narepdepeHnm crera.

HabumtoneHre 1BeTOB TOHKUX MJIEHOK.

Hab6nronenue nudpakuuu cBera.

W3ydenue AU paKkIIMOHHON PEIIETKH.

Habmonenne nudpakiioHHOTO CIIEKTpa.

HabGmronenue qucnepcuu certa.

Habmroenue nomisipuszanuu cBera.

[IpuMeHeHre noNsIPONI0B IJIs U3YyUEHUSI MEXaHUYECKUX HaIPsHKEHUH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3mepenue nokasaresns NpeaoMIICHHUs CTEKIIa.

Hccnenoanue 3aBUCUMOCTH (DOKYCHOT'O PAcCTOSHUSL OT BEILECTBA (Ha MPUMEpPE KHUIKHX
JIUH3).

H3mepeHne poKyCHOro pacCTOSIHUS PaCCEUBAIOIINX JIMH3.

[Toryuenue n300pakeHNs B CUCTEME U3 INIOCKOTO 3epKajla U JIMH3bI.

[TonydyeHnue n3o0paxeHus B CUCTEME U3 JIBYX JIMH3.

KoHcTpyrpoBaHHue TEIECKOMMYECKUX CUCTEM.

Hab6monenne nudpakumu, uaTepdEepeHINN U NOASpU3aLH CBETA.

W3ydeHne nonasipu3aluu CBeTa, OTPaXXKEHHOTO OT MOBEPXHOCTHU JUAJIEKTPHKA.

N3yuenne naTephepeHIM Ja3epHOro N3IyYeHUs Ha BYX LIEIAX.

Habmtonenue nucnepcuu.

Hab6monenue u uccienoBanue 1upakiimoOHHOTO CIIEKTpa.

N3Mmepenne 1iMHbI CBETOBOM BOJIHBI.

[Tony4yeHue criekTpa U3MydeHHs CBETOAMOAA IPU MOMOIIH U (PAKIIMOHHOMN peIETKY.

Pa3nes 6. OcHOBBI cieUAJIbLHOH TEOPHH OTHOCHUTEIbHOCTH.

['paHunbl MPUMEHUMOCTH KJIACCHYECKONM MeXaHWKH. [locTymarsl cnenuanibHON TEOpUH
OTHOCHUTEJIbHOCTH.

[IpoctpancTBeHHO-BpeMeHHONH — uHTepBasl.  [IpeoOpasoBanust  Jlopenua.  YcioBue
IPUYUHHOCTA. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMENJIEHHME BPEMEHU U COKpAalllEHUE
JUTUHBI.

OHeprusi ¥ UMITYJIbC PENSATUBUCTCKON YaCTHUIIBI.

CBs13b Macchl C SHEPTUEN U UMITYJILCOM PEIATUBUCTCKOMN YaCTUIbl. DHEPIHUs TOKOSI.

TexHuueckue yCTpPONCTBA M TEXHOJOTMYECKHE IPOLIECCHI: CIYTHUKOBBIE NPUEMHUKH,
YCKOPUTENH 3apsSKEHHBIX YaCTHII.



YyeHnueckuil SKCIIEpUMEHT, J1abopaTOpHbIE PadOThI, MPAKTUKYM.

Onpenenenre UMIyabCa W SHEPTUU PEISITUBUCTCKUX YacTHUIl (M0 ¢oTorpadusM TPEeKoB
3apsKEHHBIX YaCTUIl B MATHUTHOM I10JIE).

Pazgean 7. KBantoBas pusuka.

Tema 1. KopnycKyasapHo-601H06011 Oyanu3m.

PaBHOBecHOE TerIOBOE u3NydeHHE (M3IydeHHEe aOCONMIOTHO UYEPHOro Tena). 3aKOH
cMemienust Buna. ['unoresa [lnanka o kBaHTax.

®DOoTOHBI. DHEPTH U UMITYJILC (POTOHA.

®dotoapdext. OnmpiThl A. I'. CroneroBa. 3akonsl Gororddexra. YpaBHeHue DHIITCHHA
s poroaddexra. «Kpacnas rpanuna» Gororddexra.

JlaBnenue cBera (B YacTHOCTH, IaBJICHHE CBeTa Ha aOCOJIOTHO TOIJIOUIAIOIIYI0 U
a0COJIIOTHO OTpakarolIyto moBepxHocTh). OnbiTel [1. H. JIeOenena.

BosHoBbie cBoiicTBa yactull. Bonubl ae bpoins. Jlnuna BonHbl 1e bpoiisis u pa3mepsl
00J1aCTH JIOKATU3aIMK ABIDKYIIEca yacTulbl. KopmyckynsipHo-BOIHOBOM AyanusMm. Judpakuus
AJIEKTPOHOB Ha KPUCTAJLIAX.

Crneuunduka usmepenuit B Mukpomupe. CooTHoleHHs Heonpenenénnoctei ['eitzendepra.

TexHuyeckue ycTpoicTBa M TEXHOJIOTMYECKUE IMPOLECCH: CIEKTPOMETP, (POTOITIEMEHT,
dboToIaTYNK, TYHHEJIBHBIA MUKPOCKOII, COJIHEUHAst OaTapesi, CBETOIUOI.

Hemoncmpayuu.

®otod(deKT Ha YCTAaHOBKE C IMHKOBOH MJIACTHHOM.

HccnenoBanue 3akoHOB BHemHero Gotodddexra.

HccnenoBanune 3aBUCUMOCTH COMTPOTUBIICHUSI TIOTYTIPOBOAHUKOB OT OCBEIIEHHOCTH.

Cseroauo.

Conneuynas 6arapes.

Yuenuueckuit 3xcnepumenm, nabopamopnsie padomul, nPAKMUKYM.

Hccnenosanue poropesucropa.

N3mepenne nocrosinuoi [lnanka Ha ocHOBe uccnenoBanus porodddexra.

HccnenoBanue 3aBUCUMOCTH CUJTbI TOKA YE€PE3 CBETOAUO/ OT HAPSHKEHHUS.

Tema 2. @usuka amoma.

OMBITHI 110 UCCIIEIOBAHMIO CTpOeHUs atoma. [imanerapuast moaens atoma Pesepdopra.

[Toctynarel bopa. M3nyyenue u norjouieHue (OTOHOB MPH MEPEXOJe aromMa C OIAHOIO
YPOBHSI SHEPTUU Ha APYTOH.

Bunbl cnexktpoB. CrieKTp ypOBHEHM 3HEpruu aToMa BOJIOPOJa.

CrnioHTaHHOE W BBIHYXKJIEHHOE U3yueHue ceera. Jlazep.

TexHuuUecKkrne YCTPOHMCTBA W TEXHOJIOTMYECKHE TMPOUECCHl: CHEKTPAIbHBIA aHAIN3
(CTIEKTPOCKOIT), J1a3ep, KBAHTOBBI KOMITBIOTED.

Hemoncmpayuu.

Mopenb oneiTa Pezepdopaa.

HabGnronenue nuHEHvaThIX CIIEKTPOB.

YCTpOUCTBO U IEUCTBUE CYETYMKA HOHUZUPYIOLIUX YACTHULL.

Ornpezenenne IJIMHBI BOJHBI JIA3EPHOTO U3ITYYEHUSI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomel, npakmuxym.

Hab6nronenue nuHENYaToro crekrpa.

HccnenoBanue cnekTpa pa3pekKeHHOT0 aTOMapHOI0 BOJIOPOJA U U3MEPEHHE MOCTOSHHON
Punbepra.

Tema 3. Quszuka amomnozo A0pa u 31eMEeHMAPHBIX YACHUY,.



Hyxnonnas monens sinpa I'eiizenOepra—MBanenko. 3apsn sapa. MaccoBoe 4uciio sipa.
N3oTomnsl.

PagnoaktuBHOCTB. Alnb(a-pacmnan. DIEKTPOHHBIA M MO3UTPOHHBIN Oera-pacman. ['amma-
U3JIy4CHHE.

3aKOH paJuOaKTUBHOro pacnana. PagumoakTuBHbIe H30TONBI B mpupone. CBoicTBa
MOHM3UPYIOLIETO U3JIy4eHUs. BiausHue paauoakTHBHOCTH HA XKUBbIE OpraHu3Mbl. ECTeCTBEHHBIN
¢don m3nydenus. Jlozumerpus.

DHeprus CBS3U HYKIOHOB B siape. AnepHbie cuiibl. JlegekT Maccsl sapa.

Snepuble peakmuu. Jlenenue wu cuHTe3 sxep. SnmepHbie peakTopbl. [IpoGiemsl
YIOPaBIsSEMOro TEPMOSAECPHOTO CHHTE3a. OKOJIOIMYECKME AaCIEKThl pa3BUTUS  sIEPHOM
SHEPreTUKHU.

MeTtonbl peructpauuu U UCCIEI0BAaHUS JIEMEHTAPHBIX YaCTHL.

@dyHIaMEeHTANIbHbIE B3aUMOJECUCTBUSA. bapnoHsl, Me30HbI U JentoHsl. [IpencraBinenue o
CranpaptHoit mosienu. KBapk-ritooHHas MOJEIb a[pOHOB.

®usuka 3a npeaenamu CtannapTHol Mojenu. TEMHast MaTepust U TEMHAs SHEPIHUsL.

EnunctBO dusnyeckoil KapTUHBI MUpA.

TexHuueckue ycTpoHWCTBa U TEXHOJOTMYECKHUE MPOLECCHl: JO3UMETP, Kamepa Buibcona,
SOCPHBIA  PEaKTOp, TEPMOSIIEPHBIM peakTop, aroMHas Oom0a, MAarHUTHO-PE30HAHCHAs
Tomorpadus.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

HccnenoBanue TpekoB vacTuil (110 rTOTOBBIM oTorpadusim).

HccnenoBanue pailnoakTUBHOTO (JOHA C UCIIOIb30BAaHUEM JI03UMETPA.

N3yuenue nornomenus 6eTa-4acTUI] ATFOMUHUEM.

Du3n4ecKuil MPaAKTUKYM.

CniocoObl u3Mepenust (U3MUECKUX BETUYUH C UCTOIH30BAHUEM aHAIOTOBBIX M IIU(POBBIX
U3MEPUTENIbHBIX TNPUOOPOB M KOMIBIOTEPHBIX JAaTYMKOBBIX CUCTEM. AOCONIOTHBIE U
OTHOCHUTEIIbHBIE  IOTPEIIHOCTH  M3MepeHud  ¢u3nueckux BeauyuH. OleHKa TIpaHUI]
MO PELIHOCTEM.

[TpoBeneHue KOCBEHHBIX U3MEPEHUH, NCCIIEIOBAaHUM 3aBUCUMOCTEH (PU3NYECKUX BETUYHMH,
IIPOBEPKa MPENJIOKEHHBIX T'MIOTE3 (BBIOOP M3 pabOT, OMUCAHHBIX B TEMAaTHYECKUX pa3enax
«Y4YeHNYECKHI SKCTIEPUMEHT, 1a00paTOpHbIe paObOThI, TPAKTHUKYM)).

O0o0maroniee noBTOpPeHUE.

OO6oOuieHne W cUCTeMaTH3alMs  CoJAep)KaHMs — pas3zieloB  Kypca  «MexaHHKay,
«MonekymnsipHas Qu3nka U TEPMOIUHAMHUKAY, «DIEKTpoauHaMukay, «KomebaHus M BOJHBIDY,
«OCHOBBI clielnaIbHONW TEOPUU OTHOCUTEIBHOCTI Y, «KBaHTOBas pU3UKay.

Ponp (u3MKM M acTpOHOMHHM B SKOHOMHYECKOH, TEXHOJOTMUECKOW, COLMAIbHON U
TUYECKOH chepax AedaTeIbHOCTH YelIOBeKa, pOJib U MECTO (PU3UKH M aCTPOHOMHUU B COBPEMEHHOM
HAay4YHOW KapTHHE MHpa, 3HAYCHHE OIMMCATEIbHON, CHCTeMAaTU3UPYIONIeH, OOBSICHUTEIBHON U
porHoctTudyeckor GpyHKuui Gusmdeckoi Teopuu, posib PU3NYECKOW Teopuu B GOPMUPOBAHUU
npecTaBiIeHu 0 PU3MYECKON KapTUHE MUPa, MECTO (PU3UUECKOM KapTHHBI MUpa B 00LIEeM psiay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NPEACTABIEHUN O IPUPOJIE.

MexnpeameTHblie CBA3H.

Nzyuenue kypca ¢usuku yriyOonaéHHoro ypoBHs B 11 kiacce ocymiecTBisieTcs ¢ y4€TOM
COJIepKATeNbHbIX MEXIIPEIMETHBIX CBSi3ed C KypcaMd MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.



Mesxicnpeomemmusvie noOHAmMUSA, C6A3AHHbBIE C U3YUEHUEM MEMO008 HAYUHO20 NO3ZHAHUA:
sBIICHUE, HAY4YHBIH (DakT, rumore3a, (Qu3MUeckas BEIUYWHA, 3aKOH, TEOpHs, HAOIIOACHUE,
IKCIIEPUMEHT, MOJICTTUPOBAHHUE, MOJICIh, H3MEPEHHE, TTOTPEIIHOCTH U3MEPEHUH, H3MEPUTEITHHBIC
npuOopsI, UdpoBas 1adopaTopHsl.

Mamemamuka: peuieHre cucteMbl ypaBHeHUI. Tpuronomerpuueckue QyHKIMH: CUHYC,
KOCUHYC, TaHTCHC, KOTAHTE€HC, OCHOBHOE TPHTOHOMETPHYECKOE TOXKIECTBO. BEKTOpHI M WX
MPOSKIIMA HAa OCU KOOPIHMHAT, CIOKEHUE BEKTOPOB. [IpoM3BOMHBIC 3IIEMEHTApHBIX (DYHKIIUU.
[Tpu3naku mo100us TPEYroIbHUKOB, OIPEIEICHUE TUIOMIAIU TUIOCKUX GUryp U o0bEMa Tel.

Buonozua: >nekTpudeckue sIBICHUS B )KUBOU NPUPOJE, KoJiebaTeabHbIe TBUKEHUS B )KUBOI
NPHUPOJIC, SKOJIOTHYECKHE PUCKH TIPU TPOU3BOJCTBE DJICKTPOIHEPTUH, DIIEKTPOMATHUTHOE
3arpsi3HEHUE OKPYKAIOIICH Cpeibl, yIbTPa3ByKOBas AMATHOCTHKA B MEAMIIMHE, ONTHYECKUE
SBJICHUS B )KUBOU MIPHUPOJIE.

Xumusa: CTpOeHHE aTOMOB M MOJIEKYJ, KpPUCTAIMYECKas CTPYKTypa TBEPIBIX Tell,
MeXaHU3MBbI 00pPa30BaHUs KPUCTAIUIMYECKON PEIIETKHU, CIIEKTPAIbHBIN aHAIN3.

T'eozpaghusa: MarHuTHBIC TIOMIOCA 3E€MITH, 3aJIC)KW MArHUTHBIX Py, POTOCHEMKA 3eMHOMN
MOBEPXHOCTH, cericMorpad.

Texnonozusa: npuMeHEeHNE MOCTOSHHBIX MarHUTOB, AJIEKTPOMArHUTOB, AIEKTPOABUTATENb
Sxobm, reHepaTop TEPEeMEHHOTO TOKAa, WHAYKIIMOHHAS TIeYb, JIMHHUH 3JIEKTpoIiepenad,
QJICKTPOJIBUTATENIb, pPajap, pPaauONPUEMHUK, TEIIEBU30p, aHTeHHa, TeinedoHn, CBU-neus,
yIbTPa3ByKOBasi IMArHOCTUKA B TEXHUKE, MPOCKIMOHHBINM armapar, BOJIOKOHHAs OITHKA,
conHe4Has Oarapesi, CIyTHUKOBbIE MPUEMHUKH, S/IEPHAsi JHEPTeTUKA U IKOJIOTMUECKUE aCTIEKThI
€€ pa3BUTHSL.



I[TNTAHUPYEMBIE PE3VJIbTATBI OCBOEHWM A ITPOI' PAMMBI T10 ®U3UKE HA YPOBHE
CPEJJHEI'O OBIIEI'O OBPA3OBAHUAJINMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE pe3yJabTaThl OCBOCHHS yueOHOTro mpeamera «DHU3UKay J0KHBI OTpaxarhb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOUIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTPEHHEU
HO3ULIMEH JIMYHOCTH, CHCTEMOM LIEHHOCTHBIX OpHEHTAlMi, IO3UTUBHBIX BHYTPEHHMX
yOeXJeHUM, COOTBETCTBYIOILMX TPAJULHOHHBIM IIEHHOCTAM pOCCHilcKoro oOIiecTna,
pacuMpeHre XU3HEHHOTO OIbITa U OMNbITA JESITEIbHOCTH B IPOLECCE Pealu3allid OCHOBHBIX
HaIpPaBJIEHUN BOCIIUTATEIbHOM I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

rpakIaHCKOr0 BOCIIUTAHMA:

e CchOPMHUPOBAHHOCTh TPAXKIAHCKOW MO3MLIMU OOYYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I1eCTBa;

® [PUHATHE TPAJUIMOHHBIX OOIIEYETOBEYECKUX I'YMAaHHUCTUIECKUX U IEMOKPATHYECKHX
IIEHHOCTEM;

® TOTOBHOCTH BECTH COBMECTHYIO JICSITEIHHOCTh B MHTEpECaX TPaKIAHCKOTO OOIIECTBA,
y4acTBOBaTh B CaMOYIPABJICHUU B 00pa30oBaTeIbHON OpraHu3aluu;

e yMEHHE B3aWMOJICHCTBOBATh C COIUAIBLHBIMA WHCTHTYTaMH B COOTBETCTBHHU C HX
(GYHKLIUSAMU ¥ Ha3HAUEHUEM;

® TOTOBHOCTb K T'YMaHUTapHOH U BOJIOHTEPCKOM EATETBLHOCTH.

NATPHOTHYECKOr0 BOCIIMTAHUS:

e c(hOpMHUPOBAHHOCTb POCCUMCKOM IPaykAaHCKOM NIACHTUYHOCTH, TATPUOTU3MA;

® [ICHHOCTHOE OTHOILIEHUE K IOCYAapCTBEHHBIM CHUMBOJIaM, JIOCTHIKEHUSM POCCHUHCKUX
yu€HBIX B 007acTH (PU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS:

e c(hOpMHUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO TIOBEICHHUS;

e CrocOOHOCTH OLIEHUWBATh CUTYALIMIO U IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYSCh
Ha MOPaJIbHO-HPABCTBEHHbIE HOPMBI M IIEGHHOCTH, B TOM YHCJIE B IEATEILHOCTH YYEHOTO;

® 0CO3HaHME JMYHOIO BKJaJa B IOCTPOEHUE YCTOHUNBOrO OYyIyIIEro.

ICTETHYECKOr0 BOCTIMTAHMA:

® OCTETUYECKOE OTHOUIEHWE K MHUpY, BKJIIOYas JCTETUKY HAayyHOrO TBOPUYECTBA,

npuCyIIero Gpusnvyeckon HayKe.
TPYAOBOI'0 BOCIIMTAHMSA:

e UHTEpeC K pa3nyHbIM cdepaM NpoPecCHOHANbHONU IESTENbHOCTH, B TOM YHUCIE
CBSI3aHHBIM C (PU3UKOI U TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOP OyayIIeit
npodeccuu 1 peaqTn30BbIBaTh COOCTBEHHbBIE )KU3HEHHBIE TJIaHbI;

® TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO U caMO0Opa3oBaHMIO B 00JacTH (U3UKU Ha
IPOTSKEHUH BCEH JKU3HU.

IKOJIOTHYECKOr0 BOCTIMTAHUSA:

e c(hOPMHUPOBAHHOCTb HKOJOTHUYECKOM KYJIbTYphl, OCO3HaHME TJI00AJLHOTO XapakTepa
9KOJIOTHYECKUX MPooIIeMm;

® [UIAHUPOBAHHE U OCYIIECTBJICHUE JCHCTBHI B OKpY’Karolllel cpejie Ha OCHOBE 3HAHUS
1eJel YCTOMYMBOTO Pa3BUTHSI YETIOBEYECTBA;



paclIMpeHHe OmbITa JEATEIbHOCTH 3KOJIOTHYECKON HAMpaBIIEHHOCTH Ha OCHOBE
MMEIOIINXCS 3HAaHUH 10 Pu3nKe.

IHMEHHOCTU HAYYHOI'0O ITO3HAHUSA:

Cc(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;
OCO3HAaHUE IEHHOCTH HAY4YHOW MAEATeNbHOCTH, TOTOBHOCTh B IIPOIIECCE H3YUYCHUS
(GU3UKKM  OCYIECTBIIATh  MPOEKTHYIO M HMCCIIEJOBATENIBCKYIO  JESTEIBHOCTD
WH/IMBUYAJIHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBbIE YHUBeEPCcAIbHbIE YUeOHbIe 1eiCTBUS
Ba3oBble JJoruueckue geiicTBUA:

CaMOCTOSITENIEHO (DOPMYITUPOBATh M AKTyaJH3UPOBATH MPOOJIEMY, pacCMaTpUBaTh €&
BCECTOPOHHE;

OIPENENATh eI AEITEIBHOCTH, 331aBaTh IIAPAMETPhl U KPUTEPUU UX JTOCTUKEHUS;
BBISIBIISITh  3aKOHOMEPHOCTH M TPOTHBOPEYHS B pacCMaTpUBAEMBIX (pU3HUECKUX
ABJICHUSX;

pa3pabarbiBaTh IUIaH pEHICHUS N[poOJIeMbl C y4ETOM aHaiuM3a HMEIOIIUXCS
MaTepHaIbHBIX U HEMAaTEPHUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JACATEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIEIISAM,
OLICHUBATh PUCKU IOCJIEACTBUN JEATEIBHOCTH;

KOOPJWHUPOBATh W BBINOJIHATH PabOTy B YCIOBHSIX pPEATBHOTO, BUPTYaJbHOTO H
KOMOHMHUPOBAaHHOT'O B3aUMOJCHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIJICHUE MPU PELLIEHUH )KU3HEHHBIX TPOOJIEM.

Ba3oBbie nccienoBaTenLCKHe AeliCTBUA.

BJIQ/IETh HAYYHOW TEPMUHOJIOTHEH, KITFOUEBBIMU MOHATUSAMHU U METOJaMH (pU3nvecKon
HaYKU;

BJIa/IETh HABBIKAMH Y4€OHO-HCCIIEI0BATENBCKON U MPOSKTHOU AESITENFHOCTH B 001aCTH
¢bu3KMKHM, CHOCOOHOCTHIO U TOTOBHOCTHIO K CaMOCTOSITENIFHOMY TIOMCKY METOJIOB
pemieHnus 3aaad  (PU3MYECKOTO COJIEP)KaHUs, MPUMEHCHHUIO Pa3JIMYHBIX METOJIOB
[MO3HAHUS,

BJIQJICTh BUJIAMH JICATEIHHOCTH IO TOJYUYECHUIO HOBOTO 3HAHMSI, €T0 WHTCPIIPETAIIHH,
peoOpa3OBaHUIO0 U MPUMEHEHHIO B PA3IMYHBIX YUYEOHBIX CUTYAlUsIX, B TOM YUCIIE PU
CO3aHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJISITH MTPUUMHHO-CJIEICTBEHHBIE CBSI3M M aKTyalM3HpOBaTh 3aJlady, BBIABUTaTh
TUIOTE3Y €€ pelIeHus, HAXOIUTh apTYMEHTHI IS I0Ka3aTebCTBA CBOUX YTBEPKICHHIH,
3aJ1aBaTh MapaMeTPhl K KPUTEPHUH PEIICHUS,

AHAIM3UPOBATh TOJYYCHHBIE B XOJ€ pEIICHUS 3a7aud pPe3ylbTaTbl, KPUTUYECKU
OIICHUBATh UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH N3MEHECHNE B HOBBIX YCIIOBHUSX;
CTaBUTH U POPMYIHPOBATH COOCTBEHHBIE 33]a4i B 00pa30BATEIbHON NESTENLHOCTH, B
TOM YHUCJIC TIPH U3yICHUH (PH3UKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT,

YMETh MEPEHOCUTH 3HAHUS 10 (PHU3HKE B MPAKTUYECKYIO 00JIaCTh KU3HEIEATEILHOCTH,
YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;



BBIZIBUT'aTbh HOBBIC UICHU, IPCJIaraTb OpUTrnHAaJIbHBIC TOAXOAbI U PCILICHU,
CTaBUThb HpO6JI€MBI " 3a1a4u, JOIMYyCKAIHNEC AJIbTCPHATUBHBIC PCIICHUA.

PatGora ¢ undopmanmeii:

BJIQ/ICTh HABBIKAMU MMOTYYCHHS HHPOPMAITUHU (PU3HUECKOTO COICPIKAHUS U3 UCTOUHUKOB
pa3HbIX THIIOB, CAMOCTOSTEIILHO OCYIIECTBIATh IMOUCK, aHAJIM3, CUCTEMATH3AlMI0 U
HMHTEPIIPETALMIO HH(POPMALIMK Pa3IMYHbIX BUIAOB U (hOPM IIPEICTABICHHUS,

OIICHHBATh JJOCTOBEPHOCTh HH(OPMAIIWH;

HCIIOJIb30BaTh CPEJCTBA HH(POPMAIIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJOTHUH B
pCIICHNH KOTHUTHBHBIX, KOMMYHHMKATHBHBIX W OPTraHU3AlMOHHBIX 3aJa4 ¢
coOnrofecHreM TpeOOBaHWUN APrOHOMUKH, TEXHUKH O€30MacHOCTH, THUTHUEHBI,
pecypcocOepexeHusi, TPaBOBBIX M JTUYECKUX HOPM, HOPM HH(OPMAMOHHON
0€30I1aCHOCTH;

CO3/aBaTh TEKCTHl (DM3MUYECKOTO COJEp)KAaHUS B pa3IMYHBIX (opmarax ¢ y4éTom
Ha3HAUYCHUS MHPOPMALMU U IEIECBOW ayIUTOPUH, BBIOMpAs ONTUMAIbHYIO (GopMy
NPECTABICHUS U BU3yaTH3allHU.

KOMMyHHKaTI/IBHI)Ie YHUBEpPCAJIbHBIC y‘-leﬁl—[l)le JaelcTBUA:

OCYIIECTBIISITH OOIICHHE HA ypoKaX (DU3UKHU U BO BHE-YPOUHOIl 1€ATEIbHOCTH;
pacro3HaBaTh NPEANOCHIIKA KOHMIUKTHBIX CUTYAIlM U CMSATYATh KOH(IUKTHI;
pPa3BEPHYTO U JIOTUYHO M3Jaratb CBOKO TOYKY 3PEHHS C MCIOJIb30BAHUEM SI3bIKOBBIX
CPENCTB;

MOHUMATh U UCTOJIH30BaTh MPEUMYIIECTBA KOMAaHIHOW U MHANBUAYAIbHON pabOTHI,
BbIOMpATh TEMAaTUKY U METOJIbI COBMECTHBIX JIEHCTBUI C y4€TOM OOLIMX MUHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0r0 4Je€Ha KOJIEKTUBA;

IIPUHUMATh 1I€JIM COBMECTHOM JESATEIbHOCTH, OPraHU30BbIBATH M KOOPAMHHPOBATH
JEUCTBUSA MO €€ JOCTHUKEHUIO: COCTABJATH IUIAH JACHUCTBHUM, pacupenensaTh pOiu ¢
y4€TOM MHEHHM YY4aCTHUKOB, 00CYXIaTh pe3yJbTaThl COBMECTHOM pabOTHI;

OIICHMBATh KayeCTBO CBOEr0 BKJIAJa M KaXJIOTO yYaCTHHUKAa KOMAaHIbl B OOIIUi
pe3yabTaT 1o pa3paboTaHHBIM KPUTEPUSIM;

npeyaraTb HOBbIE MPOEKTHI, OLICHUBATh UAEU C MO3UIHUA HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBJISATh TMO3UTHUBHOE CTPATETHYECKOE IOBEACHUE B PA3JIMYHBIX CHUTYyaIUsX,
MIPOSIBIISITH TBOPUECTBO U BOOOPAKEHHE, OBITH HMHUIIMATHBHBIM.

PeryasiTuBHbIe YHHBepCaJbHbIE yUeOHbIe IeiicTBUS
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIIATh MO3HABATENIBHYIO JEATEIbHOCTh B 00JaCTH (DPU3UKU U
ACTPOHOMMH, BBISBIIATH IPOOJIEMBI, CTAaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 3a/1auH;
CaMOCTOATENIBHO COCTABJIATH IUIAH PEIICHMS PaCYETHBIX U KAYECTBEHHBIX 3a/ad, IJ1aH
BBITMIOJTHEHUSI MTPAKTUYECKOW pabOThl C yUETOM HMMEIOLIUXCSI PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAITOYTECHHIA;

JIaBaTh OLEHKY HOBBIM CUTYaIlHsIM;

pacuIMpsATh paMKH Y4eOHOTr0 IpeMeTa Ha OCHOBE JIMUHBIX MPEANOUTCHUH;

JienaTh OCO3HAHHBINA BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTD 3a
peleHune;

OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;



CHOCOOCTBOBaTh (POPMHUPOBAHUIO M MPOSBICHUIO 3PYAULUU B o0jactu (U3MKH,
MTOCTOSTHHO TTOBBIIIIATh CBOW 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, 3MOUUOHAJIBHBIA HHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTh KOPPEKTHUBBI B JI€ATEIbHOCTb, OLICHUBATD
COOTBETCTBUE PE3YNIbTATOB LEIIAM;

BJIAJCTh HABbIKAMU II03HABATEIbHOM pPE(IEKCMM KaK OCO3HAaHHUS COBEPIIAEMBIX
JIEHCTBUM U MBICIIMTENIBHBIX IIPOLECCOB, UX PE3YyJIbTATOB U OCHOBAHUN;

UCIIOJIb30BaTh MPUEMBI pe(uUIEKCUU TSl OLICHKH CUTYallH, BEIOOpa BEPHOIO PEIICHUS;
YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATD PEIICHUS 10 UX CHIKEHUIO;
IIPUHUMATH MOTHUBBI U apIYMEHTBI JPYTHUX IIPHU aHAJIA3€E PE3YJIbTATOB AEATEIbHOCTH;
NPUHUMATD ce0s, TOHUMast CBOM HEJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apIyMEHTBI PYIUX IIPY aHAIU3€ PE3YJIBTATOB IEATEIBHOCTH;
IIPU3HABaTh CBOE IIPABO U IIPABO APYTUX HA OLIMOKH.

B nmponecce AOCTHUIKCHUA JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHA IIPOTpaMMBbI 110 (1)I/I3I/IK€ JJIA

YPOBH:A CPEOAHETO O6IJ_[CFO O6pa30BaHI/IH y O6y‘IaIOIJ_[I/IXCH COBCPHICHCTBYCTCA SMOIMOHAILHBIN
HHTCIICKT, npez[nonaralomnﬁ C(i)OpMPIpOBaHHOCTBZ

CaMOCO3HAHUS, BKJIIOYAIOUIETO CIIOCOOHOCTh MOHMMAaTh CBOE 3MOLMOHAIBHOE
COCTOSIHUE, BUACTh HAIIPABIICHHUS PAa3BUTHUSI COOCTBEHHOM AMOIIMOHAIBHOM cepsl, OBITh
YBEPEHHBIM B ce0e;

CaMOpPETYJIMPOBAaHUs,  BKIIOYAIOMIETO  CAMOKOHTPOJIb,  YMEHHE  NPUHUMATH
OTBETCTBEHHOCTD 32 CBOE IMOBEICHUE, CIIOCOOHOCTh aIalTHPOBATHCS K IMOIIMOHAIEHBIM
U3MEHEHHSIM H MIPOSIBIISITH THOKOCTD, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBALMM, BKIOYAIOUICH CTPEMIICHUE K JOCTHXKCHMIO LIEJIH U YCHEXY,
OINITUMHU3M, HHUIIMATUBHOCTh, YMEHHE JICHCTBOBATH, UCXO/IS U3 CBOUX BO3MOXKHOCTEH;
OMIIaTuH, BKHIO‘I&IOIIIC?I CHOCOOHOCTH MOHUMAThH OSMOIHOHAJIIBHOC COCTOSIHUEC IPYTUX,
YUUTBIBATh €r0 IpPH OCYIIECTBICHUU OOILEHUs, CIHOCOOHOCTh K COYYBCTBHUIO U
COIIEPEKMBAHHUIO;

COLMAJIbHBIX HAaBBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh BBICTPAWBaTh OTHOIIEHUS C
JIPYTUMH JHOJbMU, 3a00TUTHCS, IPOSIBIIATH HHTEPEC U pa3peliaTh KOH(IUKTHL.

I[TPEAMETHBIE PE3YJIbTATBI

K xonny oOyuenus B 11 knacce npeIMeTHbIE pe3ylbTaThl Ha YIIIYOJEHHOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

MOHUMATh pPOJIb (U3UKH B DKOHOMHYECKOW, TEXHOJOTHYECKOW, COIHUAIBLHON U
TUYECKON cdepax IesTeIbHOCTH YeJOBEKa, POJib U MeCTO (PU3MKH B COBPEMEHHOMN
Hay4YyHOW KapTUHE MUPA, POJIb aCTPOHOMUHU B NMPAKTUYECKOU EATEIBHOCTH YEJIOBEKA U
MalbHEWIIEM  HAyYHO-TEXHHUYECKOM  pa3BHUTHUH, 3HaYeHHe  ONMCATEIbHOM,
CUCTEMATHU3UPYIOIIEeH, OOBSCHUTENBHON M MPOTHOCTHYECKON (QYHKIMH (u3nueckoit
TEOPUU — DIIEKTPOJAMHAMUKH, CHEIUAIBHON TEOpPUU OTHOCUTEIBHOCTH, KBAHTOBOU
¢u3uku, ponb Gpu3MUEcKol Teopuu B (POPMUPOBAHUM MPEACTABICHUN O (PU3NUECKOM
KapTUHE MHUpa, MecTO (PU3MYEeCKOM KapTUHBI MHUpa B 0OIIEM psy COBPEMEHHBIX
€CTECTBEHHO-HAY4YHBIX MPEACTABIECHUIN O IPUPOJIE;



pas3nyaTh YCIOBHs MPUMEHUMOCTU MO/Ieel (PU3NYECKHX TN U MPOLECCOB (SIBICHUIN):
OIIHOPOAHOE DJIEKTPUYECKOE M OJHOPOAHOE MAarHUTHOE IIOJIA, TapMOHHUYECKHE
KoJIeOaHUsl, MaTeMaTWYeCKHil MAasTHHUK, WICAIbHBIA TPYKWHHBIH  MasTHUK,
rapMOHUYECKHUE BOJHBI, HJICAIbHBIA KOJICOATENbHBIA KOHTYp, TOHKAs JIMH3a, MOJIENIeiH
aTOMa, aTOMHOT0 s1Ipa U KBAaHTOBOW MOJIEJIH CBETA;

pa3nuyarh YCJIOBUS (TpaHHIBI, OOJACTH) NPUMEHHUMOCTH (U3UUYECKUX 3aKOHOB,
IIOHUMaTh BCEOOIIMH XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB M OIPAaHUYEHHOCTh
MICII0JIb30BaHUS YaCTHBIX 3aKOHOB;

aHAJIM3UPOBaTh U OOBACHATH JIEKTPOMArHUTHBIE MPOLECCHI U SIBICHUS, UCIONIb3Ys
OCHOBHBIC TIIOJOXEHUS M 3aKOHBl JJIEKTPOAMHAMUKM M CIIELHUAJIbHONW TEOpUU
OTHOCHUTEJIBHOCTH (3aKOH COXPAHEHHUs 3JIEKTPUUECKOTo 3apsia, cuia Amiepa, cuia
JlopeHnia, 3akoH 3JEKTPOMArHUTHOM WHAYKIWH, mpaBwio Jlenua, cBszp JJC
CaMOMHJIYKLIMH B YJIEMEHTE 2JIEKTPUUECKOH LIENIN CO CKOPOCTHIO U3MEHEHMSI CUJIBI TOKA,
HOCTYJIaThl CIIELHATIbHON TEOPUU OTHOCUTENLHOCTH DUHINTENHHA);

aHAJIM3UPOBATh U OOBSCHATH KBAHTOBBIE MPOLIECCHI U ABJICHUS, UCIOb3Ys IOJ0KEHUS
KBaHTOBOH (m3ukm (ypaBHeHWe DiHIITEHHA a1 HoTOd(dEeKTa, MEepBBId U BTOPOM
nocTynaTel bopa, MpUHIMI COOTHOIICHUS HeompeaenéHHocten ['eiizenOepra, 3aKOHBI
COXPaHEHHUs 3aps0BOTO M MacCOBOTO YMCEN M YHEPIUU B AJEPHBIX PEaKLUAX, 3aKOH
palMOaKTUBHOTO pacraja);

OIHUCBIBATh (PU3MUECKHUE MPOLECCH! U SBJICHHS, UCIOb3Ysl BEIMUUHBL: HANPSHKEHHOCTh
JNEKTPUYECKOTO I10JISA, TOTEHIMAI 3JIEKTPOCTATUUECKOTO 10JISA, PAa3HOCTh TOTEHIIMAJIOB,
AJIEKTPOJBIIKYILAS CHUJIA, MHAYKLIMS MAarHUTHOTO IIOJI, MarHUTHBIA IOTOK, CHJIA
AmMriepa, HMHAYKTUBHOCTb, OJJIEKTPOJBMJKYIIAs CHJIa CaMOMHAYKLUHU, DSHEprus
MarHMTHOT'O TOJIS IMPOBOJHUKA C TOKOM, PEIATUBUCTCKUN UMITYJIbC, ITOJIHAS DHEPTHUS,
SHEprus MOKos CBOOOJHOM YacTHUIIbl, SHEPTUsl U UMITYJIbC (POTOHA, MACCOBOE YUCIO U
3apsiz A1pa, SHEPrus CBA3M SApa;

OOBSICHATE OCOOEHHOCTH TPOTEKaHUs (PU3MUYECKUX SBJICHUH: 3JIEKTPOMarHUTHAs
MHAYKIINS, CAMOUHIYKIIHS, pe30HaHC, UHTep(hEpEeHIMs BOIH, JUPPAKIM, JUCTEPCUs,
MIOJIHOE BHYTPEHHEE OTpaxkeHue, pororiekrpudeckuii 3pdext (pororddexr), anbda- u
Oera-pacnajsl saep, raMMa-u3iydeHue sjep, (pu3nyeckue NPUHIMIEI CIIEKTPaIbHOTO
aHanmu3a ¥ paboThI J1a3epa;

ONpEAEIATh HAIpPaBJIECHUE MHIYKIUU MAarHUTHOTO IOJIA MPOBOJHHMKA C TOKOM, CHUJIBI
Awmriepa u cuinbl JlopeHna;

CTpPOUTH U300paKEHHE, CO37aBaeMOe IUIOCKUM 3€pKajoM, TOHKOW JIMH30H, U
paccUnTHIBaTh €r0 XapaKTePUCTUKU;

IIPUMEHATH OCHOBOIIOJIAralolIe aCTPOHOMHUYECKHE TOHATUS, TEOPUU W 3aKOHBI JJIA
aHayM3a U 00bsICHEHUS (PU3NUYECKUX TPOIIECCOB, MPOUCXOASIINX B 3BE3/1aX, B 3BE3AHBIX
CUCTEMaX, B MEKTaJIaKTUUECKOI cpesie; NBUKEHHUSI HEOECHBIX Tell, 3BOJIIOLUM 3BE3N U
Bcenennolii;

IIPOBOJMTH HCCIIEIOBaHUE 3aBUCUMOCTEH (U3NYECKUX BEIUYHMH C HCIOJIb30BAaHUEM
OPSMBIX U3MEPEHUHl, IPU 3TOM KOHCTPYUPOBATh YCTaHOBKY, (PUKCUPOBATH PE3YIbTATHI
NOJYYeHHOM 3aBUCUMOCTH (M3WYECKMX BEJIMYMH B BHUAE TpaduKoB C y4ETom
aOCOIOTHBIX ~MOTPEIIHOCTe M3MEPEeHUH, JenaTh BBIBOABI IO  pe3ysibTaTaM
WCCJIEI0BAHMS;



MPOBOANTh KOCBEHHBIC HM3MEpPEHUs (PU3NYSCKUX BEIWYUH, TPH 3TOM BBIOHpATH
ONTUMAJBHBIA METOJ W3MEPEHHUs, OLEHUBaTh aOCOJIOTHBIE M OTHOCHUTEJIbHBIC
MOTPEITHOCTH MPSAMBIX U KOCBEHHBIX U3MEPECHHUI;

IIPOBOJIUTH OMBITHI ITO MTPOBEPKE MPEIIOKEHHON TMIIOTE3bI: INIAHUPOBATh SKCIIEPUMEHT,
coOMpaTh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAJIM3UPOBATH MMOTYUECHHBIE PE3YIbTaThl U
JienaTh BBIBOJI O CTaTyce MPEAJIOKEHHON TUIIOTE3bI;

OMUCHIBATh METO/IbI MOJYYEHHSI HAYYHBIX aCTPOHOMHUYECKUX 3HAHUM;

coOnrofarh mpaBuia 0e30macHOro TpyJa HpU MPOBEIECHUU HUCCIEIOBAHUNA B paMKax
y4e0HOr0 SKCIIEPUMEHTA, MPAKTUKyMa U Yy4eOHO-HCCIEIOBATEIBCKOW W TPOEKTHOM
JESTENIbBHOCTH C HCIOJIb30BAaHUEM HW3MEPHUTEIBHBIX YCTPOMCTB M JIaDOpaTOPHOTO
000opyI0BaHNS;

pelaTh pacu€THbIC 337a4H C SIBHO 33JJaHHON U HESIBHO 33JaHHOMN (PU3MUECKON MOIETIBIO:
HAa OCHOBAaHMU aHajdu3a YCJIOBUSA BBIOUPATh (U3NYECKUE MOJETH, OTBEYaIOIIUe
TpeOOBaHUAM 3a7auu, IPUMEHITh (POPMYJIIbI, 3aKOHBI, 3AKOHOMEPHOCTU M TOCTYJIATHI
($U3HYECKUX TECOPUH MPHU UCIOIH30BAHUM MATEMAaTHYECKUX METOJIOB pEelICHUs 3aj1ad,
IIPOBOJIUTH PACUETHI HA OCHOBAHUM UMEIOIIUXCS JAHHBIX, AaHAJTU3UPOBATh PE3YyJIbTaThl U
KOPPEKTUPOBATh METO/IbI PELIEHUS C YUETOM MOJIYYEHHBIX PE3YJIbTATOB;

pelaTh KauecTBEHHBIE 3a7auu, TpeOyrole NpUMEeHEeHUsl 3HaHUM U3 Pa3HbIX pa3JieioB
Kypca (U3MKH, a TakKe HHTETrpalMd 3HAHUW U3 JPYTUX MPEIMETOB €CTECTBEHHO-
HAay4YHOTO IMKJIA: BBICTPAMBATh JIOTMYECKYIO IIEMOYKY PACCYXKJICHHH C ONOpOW Ha
W3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SIBIICHHUS,

HCIIOJIb30BaTh TEOPETUUECKUE 3HAHUSA JJI1 OOBSICHEHUSI OCHOBHBIX MPUHIIUIIOB pabOTHI
M3MEPUTENIbHBIX TPUOOPOB, TEXHUYECKUX YCTPONUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;
MIPUBOIUTH TIPUMEPHI BKJIAIa POCCUUCKHX U 3aPYOCIKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, B OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO MHpA, B Pa3BUTHE TEXHHUKU U
TEXHOJIOTHIA;

AHAIM3UPOBATh U  OLIGHUBATh TMOCIEJACTBUS OBITOBO U  MPOU3BOACTBEHHOMN
NEeSTEIbHOCTH YeJIOBeKa, CBS3aHHOW ¢ (U3MUECKUMHU TMPOILIeCCaMH, C TO3UIUN
HKOJIOTUYECKON 0€30MacHOCTH, MIPEACTABICHHI 0 panoHaIbHOM
MPUPOJIOTIONB30BAHNH, a TAaKXKE€ Pa3yMHOM UCIIOJIb30BAHUU JOCTIKCHUM HAayKd U
TEXHOJIOTHH JIJIs TaTbHEHUIIero pa3BUTHS YEI0BEYECKOTO O0IIECTBa;

MPUMEHSATH Pa3JINYHbIE CIOCOOBI paboThl ¢ MH(POPMAIHEH HU3UIECKOTO COAEPKAHUS C
UCIIONIb30BAHUEM  COBPEMEHHBIX HMH()OPMAIIMOHHBIX  TEXHOJIOTUH, TpU  ITOM
HCIIOJIb30BaTh COBPEMEHHBIE MH(POPMAIIMOHHBIE TEXHOJIOTHH I TTOUCKa, IepepaboTKu
Y TPEIbSBICHUS YU€OHON U HAYYHO-TIOMYJISIPHON UH(POPMALIUU, CTPYKTYPUPOBAHUS U
WHTEpIpeTauy WHPOpMaIUH, MOJTYYEHHON U3 Pa3TUYHBIX UCTOYHUKOB, KPUTHUYECKU
AHATM3UPOBATh TONy4yaeMyl0 MH(POPMAIUIO U OICHHBATh €€ JOCTOBEPHOCTh KakK Ha
OCHOBE UMEIONINXCS 3HAHUMN, TaK ¥ HA OCHOBE aHAJIN3a UCTOYHUKA WH(OPMAIINK;
MpOSIBJIATh OpPraHU3allMOHHBIE M [IO3HABATENIbHBIE YMEHHUS CaMOCTOATEIBbHOIO
MpuoOpeTeHUsT HOBBIX 3HAHUN B TIPOIIECCE BBITIOJIHEHHUS TPOEKTHBIX M Y4eOHO-
HCCIIeI0BATEbCKUX padoT;

paboTaTh B TPYIIE C WCIOTHEHHUEM DA3JIMYHBIX COIMATBHBIX POJICH, TUIAHUPOBATH
paboTy Tpymmbl, PAMOHATBHO PACIPEACNITh JEATeTbHOCTh B HECTaHIAPTHBIX
CUTYaIUAX, aJIeKBAaTHO OLIEHUBATh BKJIAJ KaXJOTO U3 YYaCTHUKOB IPYIIIbl B PEUICHUE
paccMaTpuBaeMoii MPOOIEMBI;



® [POSBIATH MOTHBAIMIO K Oyaymedl npodeccHOHaNbHOM — AEATENbHOCTH  T10
CIIEIUATLHOCTSM (PU3UKO-TEXHHUECKOTO MPODHUIISL.



TEMATHYECKOE IINTAHUPOBAHHUE

11 KUIIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM undposbIie
Ne ni/m P Kourposbnbie IIpakTHyeckue (1ubp )
NPOrpaMmblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI
pecypchl
Pazgen 1. JIEKTPOJANHAMUKA
11 MaruauTHoe nosie 14
1.2 DJIEeKTpOMarHuTHask UHIYKIUS 13 1
Uroro no pazueny 27
Pazgen 2. KOJIEBAHUS U BOJIHBI
2.1 MexaHnudeckue KojeOaHus 10
2.2 DJeKTpOMarHUTHbIE KOJIeOaHUs 15
53 MexaHu4eckre 1 3IeKTpPOMarHuTHbIE 10 1
BOJIHBI
24 Orntuka 25 1
Hroro no paszneny 60

Pazznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUM OTHOCHUTEJBHOCTH

3.1 OcunoBbel CTO 5 1
Hroro mo pazneny 5
Pa3znen 4. KBAHTOBAS ®U3UKA

4.1 KopmyckynspHo-BOIHOBOH Ayanu3m 15

4.2 ®duznka aToma 5




43 ®du3nKa aTOMHOIO SApa U AIEMEHTaPHbBIX

5
YaCTHII
Hroro no pazaeny 25
Paznen 5. OGOBIIAIOIIEE IOBTOPEHUE
Cucremarusanus 1 00001eHe
71 MPEIMETHOTO COJICP KAHUS U OTIBITA 15
' JESTSIIBHOCTH, PHOOPETEHHOTO MTPU
u3ydyeHuu kypea ¢pusuku 10 — 11 kmaccos
Utoro no pazneny 21

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136




TemaTnyeckoe IIaHMPOBaHUE y4eOHOro MaTepuasia no pusuke B 11 kiacce no yueonuky I'.SI Makumesn, b.b.byxosues, B.M.
Yapyrun. (4 yaca B Hexes1o, Beero 136 yacoB)

Ne Tema ypoka Dy1eMeHTBI CoepKAHUS IIpoBepounbie Jara DJ1eKTPOHHBII
ypokxa padoThI Y4eOHHUK
«OTKpbITast
duzuka 2.5.
Yactp2»
K\p a\p miaH | gakr
1 BsaumogpeiictBue TokoB. MarautHoe mone. Bekrop MarauTtHoe 1oJie. 3aMKHYTHIN KOHTYP C 5.09 MaruuTtHoe
MarHUTHOW MHAYKIUHU. JIMHUKM MarHUTHOU TOKOM B MarHUTHOM Moj€. MarauTHas B3aMMOJICHCTBUE
m.1,2 WHIYKITUH. ctpenka. Hampasnenue BekTopa TOKOB
MAarHATHOU UHOYKUUU. JInHum
MAarHuTHOM MHIyKLIHU. BUXpeBoe none.
2 Mopynp BekTOpa MaruuTHOM unaykuuu. Cuna Mopysnps BEKTOpa MArHUTHOM MHIYKLIUU. 6.09
Awmmepa. DNeKTporu3MepuTeIbHBIE TPUOOPEI. Monyne cuitel AMmiepa. Hanpasienue
n.3-5 I'pomkoroBopurens. cwibl AMniepa. EnnHnna MarHuTHoi
HMHYKIIWH.
3 Pemnrenne 3amau Pemienue 3anay Ha 3aKkoH Amnepa 7.09
4 Cuna Jlopenria. HaGumonenue neiicteust cuibl Jlopeniia. 8.09 Cuna JlopeHniia
JBrxeHue 3apsKEHHOM YacTUIIbI B
.6

OJTHOPOJTHOM MAarHUTHOM TIOJIE.
[Tpumenenue cuisl Jlopenia.



file:///C:/Program%20Files/Physicon/Open%20Physics%202.5%20part%202/content/chapter1/section/paragraph16/theory.html
file:///C:/Program%20Files/Physicon/Open%20Physics%202.5%20part%202/content/chapter1/section/paragraph16/theory.html
file:///C:/Program%20Files/Physicon/Open%20Physics%202.5%20part%202/content/chapter1/section/paragraph16/theory.html
file:///C:/Program%20Files/Physicon/Open%20Physics%202.5%20part%202/content/chapter1/section/paragraph18/theory.html

Ne Tema ypoka DJIeMeHTBI CoAePKAHMUS IIpoBepounbie | Jlata DJIeKTPOHHBIH
ypokxa padoThI Y4eOHHUK
«OTKpbITast
®Pusnka 2.5.
YacTb2»
K\p a\p miaH | ¢akr
5 Pemenwue 3amaua Pemenwne 3amaq Ha GOPMYITY CHITBI 12.09
Jlopenua
6 MarnuTHble CBOHCTBA BEILECTBA. HamaranumnBanue Bewectsa. [ umoresa 13.09
Awmmepa. Temnepatypa Kropu.
m. 7 deppoMarHeTHKH 1 X MPUMEHEHHE.
MarunutHas 3anuck HHQOpMaLuy.
7 Jlaboparophas padota Ne 1 «/leiictBre MarHuTHOrO | JeHiCTBME MarHUTHOTO TOJIS Ha TOK 1 14.09
MOJIS1 HA TOK»
8 Peurenue 3agau Pemrenue 3anau Ha 3akoH Amriepa u 15.09
cuiy Jlopena
9 KonTtpoibHas pabora Ne 1 «MarHuTHoe mose» MaraurtHoe 1oJjie 1 19.09
10 OTKpBITHE JIEKTPOMArHUTHON HHTYKIIUH. OTKpBITHE JIEKTPOMArHUTHOM 20.09 OJIEKTPOMATHUT
MaruuTHBIN TOTOK. UHIYKUUU. MarHuTHbIN DOTOK. Hasi UHAYKIHAS.
n.8,9 IIpasmio Jlenia
11 IIpaBwuito Jlenna. 3akoH 3/I€KTPOMAarHUTHOM BsaumozeiicTBue MHAYKIIMOHHOTO TOKa 21.09 ONEKTPOMAarHuT
WHAYKLINU. BUxpeBoe ayiekTpruueckoe mnouie. ¢ marauToM. [IpaBuno Jlenna. 9/1C Has UHJYKIUS.
m. 10- WHAYKIWAW. 3aKOH 3JIEKTPOMarHuTHOU IIpaBuno Jlenna
12 HHAYKOUK. BuxpeBoe anekTpuueckoe
niosie. IHTyKIIMOHHBIE TOKU B
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Ne Tema ypoka DJIeMeHTBI CoAePKAHMUS IIpoBepounbie | Jlata DJIeKTPOHHBIH
ypokxa padoThI Y4eOHHUK
«OTKpbITast
du3uka 2.5.
YacTn2»
K\p a\p miaH | ¢akr
MACCHBHBIX MPOBOIHHUKaX. [[puMeHeHne
(heppuToB.
12 Jlaboparophas padota Ne 2 «M3ydeHne sBIeHUS WzydeHne sSBIEHUS IIEKTPOMAarHUTHOM 22.09
3JIEKTPOMArHUTHON MHTYKIIHH) HHIAYKIH
13 OJ1C nHAYKIINY B MBIKYIIHXCS TPOBOTHUKAX. O/1C B ABIKYIIUXCS POBOTHUAKAX. 26.09
n.13
14 Pemenue 3amau Pemenue 3amay Ha DJ[C B ABIKYIITUXCS 27.09
MIPOBOIHUKAX
15 OnekrpoauHaMudeckuit Mukpodon. Camonuaykius, | CaMOMHIYKIUS. AHATIOTHS MEXIY 28.09 CaMOUHIYKIHSL.
WHIYKTUBHOCTb. CaMOUHJIYKIIUEH ¥ MHEPIIHEH. OHeprus
14,1 WHIyKTUBHOCTS. MardUTHOI'O
> 10JIs
16 OHeprusi MarHUTHOTO TOJISL. DHeprusi MarHUTHOT'O TOJIA. 29.09 CaMOUHIYKIIHSL.
Bo3HUKHOBEHHE MATHUTHOI'O TIOJISI IPH OHeprus
.16 W3MEHEHUU JIEKTPHUYECKOTO. MarHuTHOTO
DIEeKTPUIECKOE TOJIE. IOJISI
17 Pemenwne 3amauq. Pemenne 3a1a4 mo teme: 3.10

«DNEeKTPOMArHUTHAS MHITYKITUS.
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Ne Tema ypoka DJIeMeHTBI CoAePKAHMUS IIpoBepounbie | Jlata DJIeKTPOHHBIH
ypokxa padoThI Y4eOHHUK
«OTKpbITast
®duzuka 2.5.
Yacrb2»
K\p a\p miaH | ¢akr
18 KonTtponsnas padora Ne 2 o Teme: DneKTpoMarHuTHasI HHYKIIHS 1 4.10
«DNEKTPOMATHUTHAS UHTYKIIHSD.
19 CB0OOHBIE U BHIHYKACHHBIE KOIEOaHMs. Y CIIOBUS CBobOoanbie Konebanus. BeHYXIeHHBIS 5.10
BO3HUKHOBEHUS CBOOOIHBIX KOJIEOAHMUIA. Kkose0anus. Y CinoBUs BOSHUKHOBEHUS
m.18- MarteMaTU4eCKU MasiTHUK. CBOOOIHBIX KOJIEOAHUIA.
20 MaremaTuueckuii MasTHUK.
20 JnHamuka Kone6aTeIbHOTO ABMKCHHS. YpaBHeHUE ABUKCHUS Tela, 6.10
KOJI€OJIFOIIEroCs 01 IeHCTBUEM CHII
n.21 YIPYrocTu. Y paBHEHUE JIBUKEHUS
MaTEMaTHYECKOr0 MasTHHKA.
I'apmMoHmMueckue KoneOaHus.
AMIITUTY/1a KOJIeOaHMIA.
21 I'apmonnyeckue konebanus. Paza KoneOaHUH. Pemenne ypaBHEeHUS IBIKEHHUS, 10.10
ONMCHIBAIOIIETO CBOOOAHBIE KOJIEOaHMSI.
n.22,2 [leproxa 1 yacToTa rapMOHUYECKUX
3

Kosie0aHui. 3aBUCUMOCTh YaCTOTHI U
reproza CBOOOIHBIX KOJIEOaHUH OT
CBOMCTB cucteMbl. Paza KoneOaHui.
IIpencraBnenye rapMOHUYECKUX
KoJe0aHui ¢ MOMOIIBI0 KOCHHYCA.
Casur das.




Ne Tema ypoka DJIeMeHTBI CoAePKAHMUS IIpoBepounbie | Jlata DJIeKTPOHHBIH
ypokxa padoThI Y4eOHHUK
«OTKpbITast
®Pusnka 2.5.
YacTb2»
K\p a\p miaH | ¢akr
22 Pemenue 3amay. Pemenwne 3amaq Ha ypaBHEHUS 11.10
JIBIDKECHUSI, OMTHCBIBAIOIIETO CBOOOTHBIE
KoseOaHus
23 Jlaboparophas padota Ne3 «OmnpeneneHue Onpe/erieHue YCKOPEHUs CBOOOTHOTO 1 12.10
YCKOPEHHUsI CBOOOHOTO NaJIeHHs PU TTOMOIIH MaIeHUs IPH IOMOIIY MasiTHUKA
MasITHHK).
24 [IpeBparenre 3HEPTUN TPU TAPMOHUIECKHIX [IpeBparienne sHeprun B cucreMax 0e3 13.10
KOJIeOaHUSIX. TpeHHs1. 3aTyXaromue KoueOanusl.
m.24
25 Brinyxaenne konebanus. Pezonanc. [Ipumenenue Breinyxaenne konebaHus mapyka, 17.10
pe3oHaHca u 60prda ¢ HUM. MIPUKPEIJICHHOTO K MpyXuHe. Pe3oHanc.
n.25,2 [Ipumenenune pe3oHaHca u 6opbda ¢
6 HHM.
26 CB0OOIHBIC U BEIHYKACHHBIE 3JICKTPOMarHUTHBIC CB0OOIHBIE U BBIHYKICHHBIE 18.10
kosiebanus. KonebarebHBIN KOHTYD. 3JIEKTPOMAarHUTHBIE KOJIeOaHMS.
m.27,2 KonebarenpHsiit kouTyp. [IpeBpamienne
8 SHEPTUH MPH SIIEKTPOMATHUTHBIX
KOJIEOAHUSIX.
27 VYpaBHEHNUE, ONUCHIBAIOLIEE TPOLIECCHI B YpaBHEHHE, ONUCHIBAIOLIEE NTPOLIECCHI B 19.10

K0JIeOATEIIbHOM KOHTYpE. AHAIOTHS MEXTY

KOJIe0aTeIbHOM KOHTYpe. AHAIOTHA
MEXy MEXaHHYECKHMU U




Ne Tema ypoka DJIeMeHTBI CoAePKAHMUS IIpoBepounbie | Jlata DJIeKTPOHHBIH
ypokxa padoThI Y4eOHHUK
«OTKpbITast
®Pusnka 2.5.
YacTb2»
K\p a\p miaH | ¢akr
1m.29,3 | MEXaHWYECKHMH U 3JIEKTPOMAr HUTHBIMH ANIEKTPOMAarHUTHBIMU KOJIEOaHUSAMHU.
0 KOJICOaHUSIML. ®opmyna Tomcona. ["apmornyeckue
KoJieOaHus 3apsijia ¥ TOKa.
28 Pemrenue 3amau. Pemenue 3anau Ha popmymny Tomcona 20.10
29 [lepeMeHHBIH ANMEKTPUIECKAN TOK. [Tomyuenue nmepeMeHHOTO 24.10 [lepeMeHHBIH
ANEKTPUYECKOTO TOKA. TOK
m.31
30 Peienue 3amay. Pemenue 3aa4 Ha IepeMEHHBIH 25.10
BJIEKTPUUECKUHN TOK.
31 AKTUBHOE COTIPOTHBIICHUE B IIETIN MIEPEMEHHOTO Cuuta ToKa B IIETTH C PE3UCTOPOM. 26.10
ToKa. JleficTByIoIIME 3HaUEHNS CUJIbI TOKA U MOIIHOCTH B LIENHU C PE3UCTOPOM.
.32 HaIpsHKCHUSL. JleficTByIOIIME 3HAYCHHS CHIIBI TOKA
HaTpsHKEHUSL.
32 Konznencarop B 1ienu nepeMeHHOro TOKa. Kongencarop B nenu nepeMeHHOro 27.10
TOKA.
m.33
33 Karymika HHAYKTHBHOCTH B LU IIEPEMEHHOTO Karynika HHIYKTUBHOCTH B LIEIH 7.11

n.34

TOKa.

NEPEMCHHOI'O TOKaA.
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Ne Tema ypoka DJIeMeHTBI CoAePKAHMUS IIpoBepounbie | Jlata DJIeKTPOHHBIH
ypokxa padoThI Y4eOHHUK
«OTKpbITast
®Pusnka 2.5.
YacTb2»
K\p a\p miaH | ¢akr
34 Pemenue 3amay. Pemenwne 3amaq Ha IepeMeHHBII 8.11
3IEKTPUUECKHUI TOK.
35 Pesonanc B anexTpuyeckoit nenw. ['eHeparop Ha AMIUIATY1a CHITBI TOKA TIPU pe30HAHCE. 9.11
TpaH3ucTope. ABTOKOJIcOaHMs Hcnonb3oBaHne pe3oHaHca B
n.35,3 paaunocssazu. HeoOxoauMocTh yueTa
6 BO3MOXHOCTH PE30HAHCA B
3JIEKTPUUECKON LEMH.
ABTokosiebarenpHble cucTeMbl. Kak
CO3J1aTh He3aTyXalollre KojaeOaHus B
koHType? Pabora reneparopa Ha
Tpan3uctope. OCHOBHBIE 3JIEMEHTHI
aBTOKOJICOATEIILHONH CHCTEMBL.
[Ipumeps! apyrux aBToKoJIe0ATEIBHBIX
CHCTEM.
36 I'enepupoBaHme 3NEKTPUUIECKON SHEPTUU. I'enepaTop nepeMeHHOro TOKa. 10.11 Tpanchopmarop
TpancdopmaTopsl. Haznauenue tpancdopmaTopos. bl Ilepenaua
n.37.3 YcrpoiicTBo TpaHchopmaropa. DJIEKTPUYECKON
8 TpancdopmaTop Ha X0IOCTOM XOAYy. SHEPIUu
Pabota HarpyxeHHOTO
TpaHcgopmaTopa.
37 IIpousBoacTBO, IEpENaya U UCIOIb30BAHNE IIpou3BOACTBO IIAEKTPOIHEPTUH. 1411 TpancdhopmaTop
ANEKTPUUYECKOH SHEPTHU. Hcnonb3oBanue 31eKTPOIHEPTHH. bl [lepenaua
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Ne Tema ypoka DJIeMeHTBI CoAePKAHMUS IIpoBepounbie | Jlata DJIeKTPOHHBIH
ypokxa padoThI Y4eOHHUK
«OTKpbITast
®Pusnka 2.5.
YacTb2»
K\p a\p miaH | ¢akr
m.39- D¢ddexTrBHOE HICTIONB30BaHNE DIEKTPUIECKON
41 ANEKTPOIHEPTUH. DHEPrUH
38 Pemenue 3anau. Pemenue 3agau no teme: «MexaH. u 15.11
AIIEKTPOMAarHUTHBIE KOJICOAHMUSD).
39 Kontponbsnas padora Ne 3 o teme: «Mexanndeckue | MexaHWYeCcKHe U IIEKTPOMAr. 1 16.11
1 3JICKTPOMAr. KOJICOaHHs». KojieOaHus
40 BonnoBbie srnenus. Paciipoctpanenue Uro Ha3wBaroT BotHOI? [louemy 17.11
MEXaHHMUYECKUX BOJH. J[IMHA U CKOPOCTH BOJTHBI. BO3HMKAIOT BoNHBI? [lomepeunsle u
m.42- MIPOIOJIbHBIE BOJHBL. JHEPIUsl BOJTHBI.
44 PacripocTpaHeHne MEXaHUUECKHUX BOJIH.
JnvHa 1 cKopoCTh BOJIHBI.
41 VYpaBHeHue Oeryiueii BonHbl. BoHbI B cpee. [Tnockas u cepuueckast BOTHBI. 21.11
[Nomepeunsle U MPOJIONBHBIC BOJIHEI B
n.45,4 cpenax
6
42 3BYKOBBIE BOJIHBI 3BYKOBBIE BOJHBI B Pa3IM4HBIX Cpeax. 2211
CkopocTh 3ByKa.
m.47
43 OnekTpoMarauTHas BoiHa. CBolicTBa Kak pacnpoctpanstorcs 23.11 ONEKTPOMAarHuT

OJICKTPOMAarHuTHBIX BOJIH.

AJIEKTPOMArHUTHBIC B3aUMOICHCTBHS.
DneKkTpoMarHuTHas BoiaHa. OTKPBITHINA

HBIC BOJIHBI
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Ne Tema ypoka DJIeMeHTBI CoAePKAHMUS IIpoBepounbie | Jlata DJIeKTPOHHBIH
ypokxa padoThI Y4eOHHUK
«OTKpbITast
®usuka 2.5.
YacTb2»
K\p a\p miaH | ¢akr
n.48,4 KojebaTenbHbI KOHTYp. OmnbiT ['epiia.
9 [lornomenwne, oTpakeHue,
MpeJoMIICHUE, TIONEPEUHOCTh
3JIEKTPOMAarHUTHBIX BOJIH.
44 I110THOCTH MOTOKA 3JEKTPOMArHUTHOTO M3My4eHus. | [[1oTHOCTh MOTOKA M3ITyUeHus OT 2411
PaccTOSIHUS 10 NCTOYHUKA.
.50 3aBUCUMOCTb IJIOTHOCTH TIOTOKA
W3TY4EHUs OT YaCTOTHI.
45 Nzo6perenne pagno A.C.ITomoeM. [TpuHIIUTIED Nzo6perenue pagno A.C.ITomnoBsiM. 28.11
PanuoCBs3H. Pagnorenedonnas cesa3p. Mogymsiuus.
m.51- Herextuposanue. [Ipocreimumit
53 paZuONPHEMHUK.
46 Pacnipoctpanenue paanoBosH. Pagnonokanms. [TonsTue o TeneBuneHuu. Pazputue 29.11
[onsTHE O TENEBUICHUH. cpezcTB cBs3u. PacnipocTpanenue
m.54- panuoBosH. Pagnonokanus.
56
47 Pemnrenne 3amau Pemenue 3amay no teMe: 30.11
«MexaHH4YeCcKHe U 3JIeKTPOMArHUTHbIC
m.57,5

BOJIHBI».




Ne Tema ypoka DJIeMeHTBI CoAePKAHMUS IIpoBepounbie | Jlata DJIeKTPOHHBIH
ypokxa padoThI Y4eOHHUK
«OTKpbITast
®usuka 2.5.
YacTb2»
K\p a\p miaH | ¢akr
48 Kontponbsnas pabora Ne 4 o teme «Mexanndeckne | MexaHWYeCKHe U DIIEKTPOMArHUTHBIC 1 1.12
Y 3JICKTPOMAarHUTHBIE BOJIHBI. BOJIHBI
49 Cxopoctsb cBeta. [Ipuanun [olirerca. 3akoH JIBa croco0a mepenayn BO3eHCTBHSL. 5.12 OCHOBHEIE
OTpaKCHHS CBETA. Koprmyckynsipaast 1 BOIHOBast TEOpUHU 3aKOHbI
1m.59,6 cBeTa. ['eoMeTprueckasl 1 BOJTHOBaA r€OMETPUUECKOU
0 Teopuu cBerta. ['eomerpuyeckas u OIITUKHU
BoJHOBas onrtuka. CKOpPOCTh CBETa.
ACTPOHOMUYECKHUN METOJ] U3MEPEHUS
ckopocTH cBeTa. JlabopaTopHsie
METOIbI I3MEPEHUSI CKOPOCTH CBETA.
[Tpuanmn I'oiireHca. 3aKoH OTpa)KeHUs!.
50 3aKoH IPETOMIICHHS CBETA. Hab6mronenue npenomiieHus CBeTa. 6.12 OCHOBHBIE
BriBOJ 3aK0HA ITPETIOMIICHHS CBETA. 3aKOHbI
n.61 ITokaszarens npenomiuenus. Xox 1ydeil B rE€OMETPUYECKOU
TPEyToJIbHOH MpHU3Me. OIITUKHU
51 IToHOE OTpaKeHNE. ITonHOE OTpaXkenue crera. Permenwne 7.12 OCHOBHBIE
3a]a4 Ha 3aKOHBI IPEJIOMIICHHS U 3aKOHbI
m.62 OTpayKeHHUsI CBETA. reOMETPUYECKON
OIITUKHN
52 Pemenne 3amay. Pemenwne 3amaq Ha 3aKOHBI 8.12

IPECIOMIICHUA U OTPAXKCHUA CBCTA.
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Ne Tema ypoka DJIeMeHTBI CoAePKAHMUS IIpoBepounbie | Jlata DJIeKTPOHHBIH
ypokxa padoThI Y4eOHHUK
«OTKpbITast
®Pusnka 2.5.
YacTb2»
K\p a\p miaH | ¢akr
53 Jlaboparophas padota Ned «M3mepenue mokazarens | M3mepeHue mokasarens MpeloMICHHUS 1 12.12
HPEIIOMIICHHS CTEKIIA» CTeKIa
54 Jlunza. Buns! nun3. Tonkas nuH3a. 13.12
Uzobpakenne B munze. Cobuparoras
.63 nuH3a. PaccenBatolas nuH3a.
55 [MocTpoenune n300paskeHHS B INH3E. [octpoenue B cobupatomieidi u 14.12
pacceuBaroNleil JIMH3ax.
1.64. XapakTepucTHKa H300paKeHHIH,
MOJYYEHHOU C MOMOILIBIO JIMH3HI.
56 ®opMmysa TOHKOH JIMH3BI. Y BETUYEHUE JINH3BI. BriBog popmysibl TOHKOM JIMH3HI. 15.12 ToHkue THH3BI
YBenu4eHUe JINH3bL.
.65
57 Pemtenue 3amauy. Pemenne 3amay mo treme: «JIMH3BI. 19.12
58 Hucnepcus cBera. HTEpdepeHLInsT MEXaHNIECKUX Hucnepcus csera. OnbiT M. HetoToHA 20.12
BOJTH. o jucriepcuu ceta. CiokeHue BOJH.
1.66,6 Untepdepenuns. Y cinoBrue MakCUMyMOB
7

1 MHHUMYMOB. KorepeHTHOCTh BOJIH.
Pacnpenenenvie sHepruu npu
HHTEpPEPEHLINH.
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Ne Tema ypoka DJIeMeHTBI CoAePKAHMUS IIpoBepounbie | Jlata DJIeKTPOHHBIH
ypokxa padoThI Y4eOHHUK
«OTKpbITast
®Pusnka 2.5.
YacTb2»
K\p a\p miaH | ¢akr
59 WnTepdhepennns creta. YcmoBre KOrepeHTHOCTH CBETOBBIX 21.12 UnTepdepenmms
BosiH. IHTepdepeHnns B TOHKUX CBETOBBIX BOJIH
m.68. ménkax. Konsiia Herorona. Jlnuna
CBETOBOH BONHBL. MHTEp(epeHtmst
ANIEKTPOMArHUTHBIX BOJIH.
60 WuTepdhepernns B TEXHUKE. [IpocBeTnenne oNTHKY. 22.12
.69
61 Judpakius MeXaHUISCKUX BOJIH U CBETA. Judpakius MexaHn4ecKux BoJiH. OMbIT 26.12 [udpakims
Judpakronnas pemerka IOnra. Teopus ®penens. cBeTa
n.70- JudpakaroHHbie KapTUHBI OT
72. Ppa3IMYHBIX OpensTcTBUM. ['paHuLbl
MPUMEHUMOCTH I€OMETPUUECKON
CrekTpajbHble
onTuku. Pazpemaroriast ciocoOHOCTb
IpUOOPBI.
MHUKPOCKOIIA, TEJIECKOTIA.
Judpakunonsas
N PaKLINOHHAs PELIEeTKA.
Audppau p pelreTka
62 Pemrenne 3amau. Pemenue 3amay mo teme: 27.12
«/Indpakimonnas pemnieTka
63 JlaGoparophast pabora Ne6 «M3mepeHue ATUHbBI W3mepenne 1uIMHBI CBETOBOM BOJHBI 1 28.12
CBETOBOM BOJIHBD)
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Ne Tema ypoka DJIeMeHTBI CoAePKAHMUS IIpoBepounbie | Jlata DJIeKTPOHHBIH
ypokxa padoThI Y4eOHHUK
«OTKpbITast
®duszuka 2.5.
YacTn2»
K\p a\p I1aH dakr
64 [Tomepednocts cBeToBBIX BONH. [lonsgpusanus cBeta. | OnbITh ¢ TypManuHOM. [lonepeuHocTh 29.12 Honspuszarms
CBETOBBIX BOJIH. MexaHu4ecKas MOJIENIb cBeTa
n.73,7 OTIBITOB C TypManuHOM. [lonsiponiel
4
65 Pemenue 3amau Pemenue 3amaua mo teme: «ONTHKAY. 9.01
66 KonTtponpsHas padora Ne 5 o teme: «OnTHKay. OnTrka 1 10.01
67 3aKOHBI AIEKTPOJUHAMUKH U IPUHLIMI [IpuHUIMI OTHOCUTENBHOCTH B MEXaHUKE 11.01 IToctynatel CTO
oTHOCcHUTENbHOCTH. [locTynarsl Teopuu U 3eKkTpoauHamuke. [loctynaTs
.75,7 OTHOCHUTEILHOCTH. TEOPUHU OTHOCUTENbHOCTH. OTinune
6 [IEPBOTO TIOCTYJIATa TEOPUHU
OTHOCHUTEJIBLHOCTH OT MPUHIIMIIA
OTHOCHUTEILHOCTH B MEXAHUKE.
68 OCHOBHBIE CIIEJICTBUS, BEITEKAIOINNE U3 MTOCTYIaTOB OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH. 12.01 OTHOCHUTEILHOCT
TEOPUHU OTHOCUTEIILHOCTH. OTHOCUTENEHOCTD PACCTOSIHHM. b IPOMEKYTKOB
m.77,7 PensaTuBUCTCKHUI 3aKOH CIIOKEHUS BPEMEHU
8 CKOpPOCTEH.
OTHOCHTEIILHOCT
b PACCTOSHUU
69 3aBUCHMOCTb MacChl OT CKOPOCTH. PendtuBucTckas | 3aBUCUMOCTb MAacChl OT CKOPOCTH. 16.01 OIEMEHTEI
JOUHAMUKa. ITpuniun coorBeTcTBUs. Penienne pPENATUBUCTKON
1n.79

JUHAMUKH



file:///C:/Program%20Files/Physicon/Open%20Physics%202.5%20part%202/content/chapter3/section/paragraph11/theory.html
file:///C:/Program%20Files/Physicon/Open%20Physics%202.5%20part%202/content/chapter3/section/paragraph11/theory.html
file:///C:/Program%20Files/Physicon/Open%20Physics%202.5%20part%202/content/chapter4/section/paragraph1/theory.html
file:///C:/Program%20Files/Physicon/Open%20Physics%202.5%20part%202/content/chapter4/section/paragraph2/theory.html
file:///C:/Program%20Files/Physicon/Open%20Physics%202.5%20part%202/content/chapter4/section/paragraph2/theory.html
file:///C:/Program%20Files/Physicon/Open%20Physics%202.5%20part%202/content/chapter4/section/paragraph2/theory.html
file:///C:/Program%20Files/Physicon/Open%20Physics%202.5%20part%202/content/chapter4/section/paragraph3/theory.html
file:///C:/Program%20Files/Physicon/Open%20Physics%202.5%20part%202/content/chapter4/section/paragraph3/theory.html
file:///C:/Program%20Files/Physicon/Open%20Physics%202.5%20part%202/content/chapter4/section/paragraph5/theory.html
file:///C:/Program%20Files/Physicon/Open%20Physics%202.5%20part%202/content/chapter4/section/paragraph5/theory.html
file:///C:/Program%20Files/Physicon/Open%20Physics%202.5%20part%202/content/chapter4/section/paragraph5/theory.html

Ne Tema ypoka DJIeMeHTBI CoAePKAHMUS IIpoBepounbie | Jlata DJIeKTPOHHBIH
ypokxa padoThI Y4eOHHUK
«OTKpbITast
®Pusnka 2.5.
YacTb2»
K\p a\p miaH | ¢akr
3aga4d. opmyna DUHIITEHHA. DHEPrus
MTOKOSI.
70 Pemenue 3amay. Pemenwne 3amaq Ha popmyiny 17.01
OiHImTeHA
71 Bunbr n3myuenuii. Bugsr cekpos. Ucrounuku ceera. TemmoBoe 18.01
H3y4YeHue. DIeKTPOTIOMUHECIEHITHS.
.80-
82 KaronomroMuHecieHIMS.
X EMUWIIOMHUHECIICHIIN.
®doromoMuHecIieHIuA. Pactipenenenue
SHepruu B cnekTpe. HempepriBHbIE
creKTphl. JIuHeH4aTble CIEKTPHIL.
[Tonocarsie criekTpsl. CrEKTPhI
MOTJIOIEHHS.
72 Crnekrpanbublii ananus. UHppakpacHoe n CrieKTpasbHBIN aHAIN3 U €ro 19.01
yIBTPaUOIETOBOE U3TYUCHHS. npumeHenue. MHdpakpacHoe u
83,8

yIbTpaduOIETOBOE N3TyUCHHSI.




Ne Tema ypoka DJIeMeHTBI CoAePKAHMUS IIpoBepounbie | Jlata DJIeKTPOHHBIH
ypokxa padoThI Y4eOHHUK
«OTKpbITast
®Pusnka 2.5.
YacTb2»
K\p a\p miaH | ¢akr
73 PentrenoBckue myun. [1lkana mekTpoMarHATHBIX OTKpBITHE PEHTTEHOBCKUX JTyUeH. 23.01
U3ITy4YEeHUH. CBoOMiCTBa PEHTI€HOBCKUX JTy4eH.
m.85,8 Hudppaxrms. [Ipumenerne
6 PEHTIC€HOBCKUX JIydel. Y CTpOHUCTBO
peHTreHoBckoi TpyOku. [Ikana
ANIEKTPOMArHUTHBIX H3Ty9eHHH.
74 Jlaboparophas padora Ne 7 «HaGnronenue HaburoieHue CriontHoro u 1 24.01
CIUIOIIHOTO M JITHEHYATOTO CIIEKTPOB) JMHEHYaToro CIIeKTPOB
75 ®doroaddexr. Ha6monenue pororddhexra. 3akoHbI 25.01 doroaddexr.
dhoTorddexra. doToHbI
.87
76 Teopus goroaddexra Teopus poroadhdexra 26.01
.88
77 Pemenne 3anau. Pemenue 3ana4 Ha ypaBHEHUE 30.01
OiiHmreriHa s porodaddexra.
78 ®otonsl. [Ipumenenne Gotosddexra @®oTOHBI. DHEPrUs U UMITYJIbC POTOHA. 31.01 Doro3pdexT.
KopnyckynispHO-BOTHOBOM Ayaln3M. DOTOHBI
n.89,9

l'nmotesa ne bporins.
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Ne Tema ypoka DJIeMeHTBI CoAePKAHMUS IIpoBepounbie | Jlata DJIeKTPOHHBIH
ypokxa padoThI Y4eOHHUK
«OTKpbITast
®Pusnka 2.5.
YacTb2»
K\p a\p miaH | ¢akr
79 Pemenue 3amay. Pemenwne 3amaq Ha ypaBHEHHE 1.02
OviHmTelHa s porodddexTa.
80 JlaBnenue cBeta. XMMHUYECKOE JCHCTBUE CBETA. JlaBrenue cBeta. XMMHYECKOE JCHCTBUC 2.02
ceeta. Dororpadusi.
m.91,9
2
81 Pemenne 3ama4 Ha ypaBHeHHE DUHINTEHA TSI Pemenue 3amay Ha ypaBHEHUE 6.02
doroadpdexra. OnHmTeiHa 11 porodpdexTa.
CamocTosTeNbHas padora.
82 Crpoenue aroma. OneiTel Pesepdopra. Mopnens Tomcona. OmeiTel Pesepdopra. 7.02 OmnbIT
Omnpenenenue pa3MepoB aTOMHOTO S/Ipa. Pesepdopna.
.93 [Inanerapuas Mmoaens aroma. SAnepHas Mozienb
aTroma
83 IToctynater bopa. Moaens atoma Bonopoaa o bopy. | Iloctynarer bopa. Monens atoma 8.02 KBanToBBIE
KBanToBas mexaHuKa. Bonopoza o bopy. [lornomienne ceera. nocrynatel bopa
1n.94,9 Tpynnoctu Teopun bopa. KBantosas
5 MEXAHHKA. ATOM BOJIOpOA.
JIuneituyarele
CIIEKTPbI
84 Pemenne 3amay. Pemenwne 3agaq Ha ypaBHEHNE 9.02

OnHmTeiHa 11 hotodddexTa.
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Ne Tema ypoka DJIeMeHTBI CoAePKAHMUS IIpoBepounbie | Jlata DJIeKTPOHHBIH
ypokxa padoThI Y4eOHHUK
«OTKpbITast
®Pusnka 2.5.
YacTb2»
K\p a\p miaH | ¢akr
85 Jlazepsr. WnnynupoBanHoe uzinydenue. Jlazeps. 13.02 Jlazepbt
CBoliCcTBa J1a3€pHOTO U3TYUYCHUSI.
.96 [TpuHIMI AEHCTBUSA J1a3epPOB.
TpexypoBHEBasl cucteMa. Y CTpOHCTBO
pyOuHOBOTO J1azepa. [pyrue TUibl
nazepoB. [Ipumenenue aa3epos.
86 Metopl HaOIIOACHUS U perucTpalnnun [Mpunnun aericTBus NpuOOPOB IS 14.02
3JIEMEHTAPHBIX YaCTHII. perucTpanry 3JIeMEeHTapHbIX YACTHLI.
n.97 l'azopaspsanbiii cuetuuk ['eitrepa.
Kamepa Bunbcona. I1y3sippkoBast
Kamepa. MeToJ1 TOICTOCIONHBIX
($hoTOIMYIBCHH.
87 OTKpBITHE PaAHOAKTUBHOCTH. OTKpBITHE PaTHOAKTUBHOCTH. 15.02
m.98,9 | Anbda-, Oeta- 1 raMMa- U3Ty4ICHUS. Annda-, 6eTa- 1 raMMa- U3ITYICHUS.
9
88 PannoakTuBHBIE IPEBPALICHMS. [IpaBuno cMmemenus. 16.02
n.100
89 3aKoH paJlnoaKTUBHOTO pacnana. [lepuon 3aKoH pasiMOaKTUBHOIO pachaja. 20.02

noxiypacmnajaa. M30Tonsl.

ITepuon nonypacnana. M3otorsl.



file:///C:/Program%20Files/Physicon/Open%20Physics%202.5%20part%202/content/chapter6/section/paragraph4/theory.html

Ne Tema ypoka DJIeMeHTBI CoAePKAHMUS IIpoBepounbie | Jlata DJIeKTPOHHBIH
ypokxa padoThI Y4eOHHUK
«OTKpbITast
®usuka 2.5.
YacTb2»
K\p Ja\p mian | gakr
m.101,
102
90 Pemenwue 3amaua Pemenwne 3anad Ha 3aK0H 21.02
PaJMOaKTUBHOTO paciiaja
91 OtkpseiTie HEWTpoHa. CTpOSHUE aTOMHOTO S/Apa. HckyccTBeHHOE MpeBpaIieHne aTOMHBIX 22.02
SlnepHble CUIIBL. siaep. [[poToHHO-HENTPOHHAS MOJENb
m.103, siapa. SInepHbie CUIIbL.
104
92 DHeprus CBA3M aTOMHBIX S/IEP. OHeprus CBA3M aTOMHBIX sIZIEP. 27.02 OHeprus cBsi3u
anep
m.105
93 Pemntenne 3amau Pewenue 3anay no teme: «Heprus 28.02
CBSI3M ATOMHBIX SZCP»
94 Snepusle peakuuu. JleneHue siaep ypaHa. S nepHble peakuu. DHEPreTUYeCKui 29.02 PajgnoaktuBHOCT
BBIXOJI SIZIEPHBIX peakiuil. SaepHbie b
n.106, peakuu Ha HeUTpoHax. OTKpBITHE
107 JIeJIeHUs ypaHa. MeXaHu3M JIeJIeHHs AnepHrre
anpa. Mcnyckanue HEUTPOHOB B pearinn
MIPOIIECCE JICICHUSI.
95 LlenHble sAepHBIE peakunu. S aepHbIii peakTop Lemnusie siaepHbie peakuun. M30Toms 1.03

ypana. KosdpunueHT pasMHOKEHHS
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Ne Tema ypoka DJIeMeHTBI CoAePKAHMUS IIpoBepounbie | Jlata DJIeKTPOHHBIH
ypokxa padoThI Y4eOHHUK
«OTKpbITast
®Pusnka 2.5.
YacTb2»
K\p a\p miaH | ¢akr
n.108, HelTpoHOB. OOpa3zoBaHUE TUTYTOHUSI.
109 OCHOBHBIE 3JIEMEHTHI SIEPHOTO
peaktopa. Kputuueckast macca.
PeakTopsl Ha OBICTPBIX HEUTPOHAX.
IIepBble simepHBIE PEAKTOPBL.
96 TepmosinepHsie peakuuu. [Ipumenenue siaepHoit TepmosinepHslie peakuuu. [Ipumenenue 5.03
SHEPrUU. sinepHoi sHepruu. Pa3Butue siaepHoit
n.110, SHEPTETHKH. SnepHoe opyKue.
111
97 IlomyueHne paguoOaKkTUBHBIX H30TONOB U HX ONEMEHTBI, HE CYIIECTBYIOIINE B 6.03
MIPUMEHEHHE. npupose. MeueHble aTOMBI.
m.112 PagnoakTHBHBIE H30TOIBI - MCTOYHUKHU
n3nydeHuid. Ilonydyenue
pPaZnOaKTUBHBIX N30TOIIOB.
PagnoaxkTrBHBIE H30TOMBI B OMOJIOTHH,
MeJIUIIUHE, TIPOMBIIIIEHHOCTH,
CEJIbCKOM XO34HCTBE, apXEOJIOTUH.
98 buonornueckoe neicTBre paarioaKTHBHBIX Buosornueckoe nencraue 7.03
U3IY4YEHHH. pPaavoaKTUBHBIX H3iydeHuil. [lo3a
m113

mnnyueHus. Peatren. 3amura
OPraHu3MOB OT WU3JIYyYEHHUS.




Ne Tema ypoka DJIeMeHTBI CoAePKAHMUS IIpoBepounbie | Jlata DJIeKTPOHHBIH
ypokxa padoThI Y4eOHHUK
«OTKpbITast
®Pusnka 2.5.
YacTb2»
K\p a\p miaH | ¢akr
99 Tpu 3Tana B pa3BUTHU (U3UKH FIEMEHTAPHBIX Ortan niepBbIil. OT JIEKTPOHA 10 12.03 DJieMEHTapHbIC
yactuil. OTKPBITHE TO3UTPOHA. AHTHYACTHIIEI. no3utpona: 1897-1932 rr.  Oran YaCTUIIbI
n.114, BTOpOii. OT MO3UTPOHA 10
115 KkBapkoB:1932-1964. rr.
Ortan Tpetuil. OT runoTe3bl 0 KBapKax
(1964r.) mo Hammx nHed. OTKpHITHE
MO3UTPOHA. AHTUYACTHLIBL.
100 Pewenue 3anay no teme «du3uKa aTOMHOTO AIpay OTpaboTKa HABBIKOB B PEIICHUH 33]1a4 14.03
10 JaHHOU TEME.
101 Kontponbshas padora Ne 6 o teme «KBaHToBas KBanToBas ¢usmuka 1 15.03
¢buznka»
102 Enunas dpusnveckas xaptiuHa mupa. OGuznka u MexaHnyeckasi KapTUHA MUpa. 19.03
HAYYHO-TEXHHUYECKAas PEBOIIOLIHUSI. DJeKTpOMarHuTHAs! KapTHHA MHpa.
m.127 EnuHCTBO cTpOeHHS MaTepuu.
CoBpemenHas Qu3nyeckas KapTuHa
mupa. Hayunoe MupoBo33peHue.
®usuka u actpoHomMus. Ousnka u
ouosnorus.
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Ne Tema ypoka DJIeMeHTBI CoAePKAHMUS IIpoBepounbie | Jlata DJIeKTPOHHBIH
ypokxa padoThI Y4eOHHUK
«OTKpbITast
®Pusnka 2.5.
YacTb2»
K\p a\p miaH | ¢akr
103, IMonroroeka x EI'D mo teme: «Kunemaruka Pazbop u perienne 3amaHuii U3 20.03
BapuaHToB EI'D
104 IMonrororka x EI'D no teme: «Kunemaruka. 3anaun | Pa30op u perenne 3amaHuii u3 21.03
KUHEMATUKI BapuanToB EI'D
105, ITonroroBka xk EI'D no Teme: «/lnHamuka Pazbop u perienne 3amaHuii U3 22.03
BapuanrtoB EI'D
106 IToxroroska x EI'D 1o Teme: Pazbop u perienne 3amaHuii U3 3.04
BapuaHnTtoB EI'D
«JlmHaMuKa. 3a1a9n THHAMUKI)
107, [Toaroroska k EI'D mo Teme: Paz0op u perienue 3amaHuii U3 4.04
BapuaHnTtoB EI'D
«/IBI>KEHNE IO OKPYKHOCTH»
108 IToaroroska k EI'D mo teme: «Tsarotenue Pazbop u permenune 3amaHuil U3 5.04
BapuaHTtoB EI'D
109, IToaroroska x EI'D o teme: Paz0op u perienne 3amaHuit U3 9.04
BapuaHTtoB EI'D
«Cratuka. ['mnpocratukay
110 IToaroroska x EI'D no teme: Pazbop u pemenue 3anaHuil U3 10.04

«3akoH COXpaHCHUS UMITYJIBCAa»

BapuanTtoB EI'D




Ne Tema ypoka DJIeMeHTBI CoAePKAHMUS IIpoBepounbie | Jlata DJIeKTPOHHBIH
ypokxa padoThI Y4eOHHUK
«OTKpbITast
®Pusnka 2.5.
YacTb2»
K\p a\p miaH | ¢akr
111, IMoxrororka x EI'D no Teme: Pazbop u perienne 3amaHuii U3 11.04
BapuaHToB EI'D
«3aKOH COXpaHEHHS SHEPTUHN»
112 IMoxrororka x EI'D no Teme: «MexaHuueckne Pazbop u perienne 3amaHuii U3 12.04
KOJIeOaHUS» BapuanrtoB EI'D
113, [Monroroeka xk EI'D no teme: «/lnHamuka Pazbop u perienne 3amaHuii U3 16.04
BpAIIATEIILHOTO JBUKEHUS» BapuaHToB EI'D
114 IMonrororka x EI'D no teme: «Tepmoaunamuxka. Pa3bop u perienne 3amaHuii U3 17.04
MKT» BapuaHToB EI'D
115, IMoxroroeka k EI'D no Teme: Paz0op u perienue 3amaHuii U3 18.04
BapuaHnTtoB EI'D
«["a30BbIE 3aKOHBI»
116 IToarororka k EI'D o teme: «TepmogmHamuka Pazbop u permenune 3amaHuil U3 19.04
HUJICAJILHOT'O T'a3a BapuaHToB EI'D
117 - | [Toaroroska k EI'D no teme: Paz0op u perienne 3amaHuit U3 23.04
BapuaHTtoB EI'D
«TenoBble TBUTATEII
118 [onroroska k EI'D o teme: «Onextpuueckoe none. | Pa3dop u peuienne 3amanHuii u3 24.04

DIIEKTPOCTATHKAY

BapuanTtoB EI'D




Ne Tema ypoka DJIeMeHTBI CoAePKAHMUS IIpoBepounbie | Jlata DJIeKTPOHHBIH
ypokxa padoThI Y4eOHHUK
«OTKpbITast
®Pusnka 2.5.
YacTb2»
K\p a\p miaH | ¢akr
119 [Monroroeka x EI'D no teme: «llocTossHHBIHI Pazbop u perienne 3amaHuii U3 25.04
ANEKTPUUECKUI TOK» BapuaHToB EI'D
120 IMoxrororka x EI'D no Teme: Pazbop u perienne 3amaHuii U3 26.04
BapuanrtoB EI'D
«Pacy€r aneKTpuUeCcKuX Lenen»
121, IMonrororka x EI'D no Teme: Pazbop u perienne 3amaHuii U3 30.04
BapuaHnTtoB EI'D
«MarHuTHOe 1oJie. DJIeKTPOMarHuTHas! HHIYKLUS
122 IMonrororka x EI'D no Teme: «QneKTpoMarHUTHbIE Pa3bop u perienue 3amaHuii U3 1.05
KoJIeOaHus» BapuaHToB EI'D
123, IMonroroska x EI'D no teme: «llepemeHHbIi Pa3bop u perienne 3amaHuil U3 2.05
ANEKTPUUECKUI TOK BapuaHTtoB EI'D
124 IToaroroska k EI'D no teme: «IlepeMeHHbIH Paz0op u perienne 3amaHuit U3 3.05
UIEKTPUUECKUNA TOK BapuaHTtoB EI'D
125 - IToarororka k EI'D o teme: «OnTraeckue Pa3bop u permenue 3amaHuii U3 7.05
npudopB» BapuaHTtoB EI'D
126 IToaroroska k EI'D no teme: «OnTuueckue Paz0op u perienne 3amaHuit U3 8.05

npudopB

BapuaHTtoB EI'D




Ne Tema ypoka DJIeMeHTBI CoAePKAHMUS IIpoBepounbie | Jlata DJIeKTPOHHBIH
ypokxa padoThI Y4eOHHUK
«OTKpbITast
®usuka 2.5.
YacTb2»
K\p a\p miaH | ¢akr
127 IMoxrororka x EI'D no Teme: Pazbop u perienne 3amaHuii U3 9.05
BapuaHToB EI'D
«BonHoBas onTuka»
128 IMoxrororka x EI'D no Teme: Pazbop u perienne 3amaHuii U3 10.05
BapuanToB EI'D
«BonHoBas onTUKa»
129 - IMoxroroeka k EI'D no Teme: Paz0op u perienue 3amaHuii U3 14.05
BapuaHTtoB EI'D
«Teopust OTHOCUTENBHOCTH
130 IToxaroroska x EI'D 1o Tteme: Paz0op u perienne 3amaHuii U3 15.05
BapuanToB EI'D
«Teopust OTHOCUTENBHOCTH
131 - IMoxroroeka k EI'D no Teme: Paz0op u perienue 3amaHuii U3 16.05
BapuanToB EI'D
«KBanToBas ¢puznka»
132 IToaroroska k EI'D mo teme: Pazbop u permenune 3amaHuil U3 17.05
BapuaHTtoB EI'D
«KBanToBas (huzuka»
133 IToaroroska x EI'D no teme: Pazbop u pemenue 3anaHuil U3 21.05

«ATtomHast pu3rKa»

BapuantoB EI'D




Ne Tema ypoka DJIeMeHTBI CoAePKAHMUS IIpoBepounbie | Jlata DJIeKTPOHHBIH
ypokxa padoThI Y4eOHHUK
«OTKpbITast
®Pusnka 2.5.
YacTb2»
K\p a\p miaH | ¢akr
134 - IMoxrororka x EI'D no Teme: Pazbop u perienne 3amaHuii U3 22.05
BapuaHToB EI'D
«Snepnas puznka»
135 IMoxrororka x EI'D no Teme: Pazbop u perienne 3amaHuii U3 23.05
BapuanToB EI'D
«SnepHas Gpusukar
136 HtoroBoe TecTupoBaHue 24.05
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