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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma 1o ¢u3uKe Ha ypOBHE CPEAHEro 00IIero oopazoBaHus pa3paboTaHa Ha OCHOBE
MOJIOKEHUH U TpeOOBaHUI 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
opramm3anusax Poccuiickoit  ®eaepanuu, peamu3yiONIMX OCHOBHBIE  00pa3oBaTEIIbHBIE
IPOrPaMMBI.

[Iporpamma 1o ¢Qusuke ompegenser o0sA3aTeIbHOE IPEIMETHOE COAEp)KaHUE,
YCTAQHABJIMBACT PEKOMEHYEMYIO IIOCIIEAOBATEIFHOCT M3YYCHHS TEM M Ppa3fesioB y4eOHOro
npeaMeTa ¢ y4€TOM MEKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKH Y4eOHOT 0 Ipolecca,
BO3paCTHBIX 0cOOeHHOCTEH oOyuaromuxcs. [Iporpamma no gusuke gaét npeacTapiecHUE O UEsIX,
coJiep>kaHuu, o01el cTpateruy o0ydeHus, BOCHUTAHUS U Pa3BUTHS OOYUaIOLIUXCS CPEICTBAMU
yaeOHoro npeamera «Pus3uka» Ha yriiyOaEHHOM YPOBHE.

N3yuenne kypca Qu3MKK yrIyOJEHHOTO YPOBHS IO3BOJISIET pEANM30BaTh 3a/aud
npodecCHOHANBHOM OpPHEHTAllMU, HANpPaBICHO Ha CO3JaHHME YCIOBUW JUIsl MPOSBICHUS CBOUX
WHTEJJICKTYadTbHBIX W TBOPUYECKHUX CIOCOOHOCTEH KaXIbIM OOYYarolIMMCS, KOTOpbIE
HEOOXOAUMBI Il TPOJOJDKEHUST O00pa3oBaHMs B  OpPraHU3alUsaX MNpoQecCHOHATHLHOTO
00pa30oBaHUs MO PA3IUYHBIM (PU3MKO-TEXHUUECKUM U MH)XEHEPHBIM CHEIL[UAIBHOCTSIM.

B mporpamme mo ¢usmke ompenensroTcs IUIaHUPyeMble pe3ylbTaThl OCBOCHUS Kypca
¢bu3KKYM Ha YpOBHE CPEAHEr0 00IIero 00pa30BaHUs: IUYHOCTHBIE, METAIIPEIMETHBIE, IPEIMETHBIC
(Ha yrny6néHHOM ypoBHE). HaydHO-METOM0I0OrHYeCcKOi OCHOBOM IS pa3paboTKu TpeOOBaHUH K
JMYHOCTHBIM, METANPEJIMETHBIM U IIPEIMETHBIM pe3yJbTaTaM OO0YyYarolIMXCs, OCBOMBIIMX
nporpaMmy mo (U3MKE Ha YpOBHE CpeJHEro o0Iiero oopa3oBaHus Ha YrIyOJIEHHOM YpPOBHE,
SBIISIETCS. CUCTEMHO-/1€ATEIbHOCTHBIN MOAXO/I.

[Tporpamma no (pu3nKe BKIIOYAET:

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

coJiepkaHue yueOHoro npeamera «Pu3uKay 1mo rogaM o0ydeHus.

[IporpamMa 1o Qu3MKe HMEeT NPUMEpPHBIH XapakTep W MOXKET ObITh HCIOJIb30BaHA
YUUTEISIMU (PU3UKU [T COCTABIEHUSI CBOUX PabOUUX MPOTrpaMM.

[IporpaMmmMa 10 (u3MKE HE CKOBBIBAET TBOPYECKYIO HWHUILMATUBY YUWUTEIeH U
IIPEIOCTABIAET BO3MOXHOCTH JUISl pEaju3alud pPA3IMYHBIX METOJMYECKHUX TOIXOIO0B K
IpenoiaBaHuio (PU3UKM Ha YrITyOJIEHHOM YpOBHE IIPU YCIOBUHU COXpPAHEHUs 00s13aTeIbHON YacTh
coJiep’KaHus Kypca.

®du3nka Kak HayKa 0 HanboJiee 00IMX 3aKOHAX MPUPOJIBI, BBICTYIIAs B KAU€CTBE YIEOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYLIECTBEHHBIH BKJIaJ B CHCTEMY 3HaHUH 00 OKpy’KarolleM MUpe.
[IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SBJICHUH, U3y4aeMbIX
XuMmHel, ouonoruel, ¢usmdeckoit reorpadueir u acrponomueit. Mcnonp3oBaHue W akTHUBHOE
npUMeHeHne (U3NYECKUX 3HAHUM OMpeAensio XapakTep M OypHOe pa3BUTHE pazHOOOpa3HBIX
TEXHOJIOTUH B cdepe D3HEpPreTHKH, TPAaHCIOPTa, OCBOEHHUS KOCMOCA, IOJyYeHHsS HOBBIX
MaTepuaioB C 3aJaHHBIMU cBoWcTBaMU. WM3yuyeHue (UMK BHOCUT OCHOBHOW BKJaa B
(dbopMHpOBaHNE €CTECTBEHHO-HAYYHON KapTHHBI MUpa 00y4aroiierocs, B popMUpoBaHUE YMEHUI
IPUMEHSATh HAyYHBIH METOJI TO3HAHUS MPH BBHITIOJIHEHUN UMHU YU€OHBIX UCCIICIOBAHUM.

B ocHOBY Kkypca (HU3UKH Ha yPOBHE CPEAHEro OOIIEro oOpa3oBaHMs MOJIOKEH PSAA UACH,
KOTOpBIE MOKHO paccCMaTpUBaTh KaK MPUHIUIIBI €r0 TOCTPOEHUSI.



Hoesn yenocmnocmu. B cOOTBETCTBUU C HEM KypC SIBJISIETCS JIOTHYECKU 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3fesioB (PM3UKH, BKIIOYACT KaK BOMPOCHI KIACCHUECKOW, TaK U
COBPEMEHHOM (DU3UKH.

Hoes zenepanuzayuu. B cooTBeTCTBUY C HEMl MaTepuall Kypca GU3MKH 00beIMHEH BOKPYT
¢usnueckux Tteopuil. Beaymum B kypce sBusercs (GOpMHpPOBaHHME IPEACTaBIECHUH O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BEIECTBE U IOJIE.

Hoea cymanumapuzayuu. EE peanuzanus npeanosaraet UCIoJib30BaHUE r'yMaHUTapHOTO
noTeHIuana (GU3NYecKoi HayKH, OCMBICICHHUE CBSI3U Pa3BUTHUS (PU3MKH C pa3BUTHEM OOIIECTBA, a
TaKXe ¢ MUPOBO33PEHUYECKUMU, HPABCTBEHHBIMHU M 9KOJIOTUYECKUMU NPOOIIEMaMH.

Hoesn npuxnaonou nanpasnennocmu. Kypc pusuku yriryon€HHOro ypoBHS mpernoaaraet
3HAKOMCTBO C IIUPOKAM KPYTOM TEXHHUYECKUX M TEXHOJOTMUYECKHX NPUIOKEHUN H3y4EHHBIX
Teopuil M 3akoHOB. Ilpm 3TOM paccMaTpuBarOTCs Ha YypOBHE OOIIMX HPEACTaBICHUH H
COBPEMEHHbIE TEXHUYECKUE YCTPOUCTBA, U TEXHOJIOTHH.

Hoea 3Konocuszayuu peanusyercs IOCPEICTBOM BBEACHUS 3JIEMEHTOB COJIEp)KaHuUs,
NOCBANIEHHBIX JKOJIOTMYECKHM MpoOJIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKke 00CyXAeHus Mpo0IeM palMOHaIbHOTO IPUPOJIONIOIB30BAHUS U
9KOJIOTHYECKOI 0€30MMacHOCTH.

OcBoeHue conepKaHus MPOrpaMMBbl 10 (PU3UKE TOJHKHO OBITH MOCTPOSHO HA MPUHITUIIAX
CHCTEMHO-/IEATEIBHOCTHOTO moaxoa. s pu3uKky peanuzanus 3TUX MPUHIUIIOB Oa3upyeTcs Ha
UCIOJIb30BAaHUU CaMOCTOSTEIBHOTO AKCIEPUMEHTa KaK IMOCTOSIHHO JeWCTByoLEero (akropa
yuebHoro nporecca. i yrinyOoaéHHOTro ypoBHS — 3TO CUCTEMA CAMOCTOSITEIIbHOI'O YUEHUUECKOTO
OKCIEPUMEHTA, BKJIIOYAIOUICTO (DPOHTAIBHBIE YYEHHUYECKHE OIBITHI NMPH H3YyYEeHHH HOBOTO
Mmarepuaia, JadopaTopHbie paboThl U pabOThI MpakTHKyMa. [Ipy 3TOM BO3MOXHBI /iBa crioco0a
peanu3anuy GU3NIECKOro MpakTUkyMa. B nepBom ciydae npakTHKyM IIPOBOAUTCS MO0 B KOHIIE
10 u 11 xaccoB, MO0 MOCTE MEPBOro U BTOPOTO MOIYTOAMM B KaXI0M U3 3TUX Ki1accoB. Bropoit
crocod — 3TO MHTErpauus padoT NPaKTHUKyMa B CHUCTEMY J1a0OpaTOPHBIX pabOT, KOTOpbIE
IPOBOASATCS B Mpolecce M3ydeHus pasnena (temsl). Ilpu sToM mox paboTamu mpakTHKyMma
IIOHUMAETCs CaMOCTOATEIbHOE HCCIEIOBaHME, KOTOpPOE MPOBOJUTCS IO PYKOBOJCTBY
CBEPHYTOr0, 0000IIEHHOTO BUa O€3 MOIIaroBOil HHCTPYKIMH.

B mporpamMme no ¢usnke cuctemMa yueHHYECKOTo SKCIIEPUMEHTA, JIaDopaTOPHBIX paboT u
NpaKTUKyMa MPEJICTaBIeHA €NHBIM MTepeYHeM. BBIOOp TeMaTHKH JUTsl 3TUX BHIIOB YICHUYECKHX
NPAaKTUYECKUX PabOT OCYLIECTBISETCS Y4aCTHHKaMM 0Opa3oBaTeIbHOIO Ipoliecca UCXOls U3
0COOEHHOCTEH MOYpOYHOIro IUIAHUPOBAHMS M OCHalleHWs KabuHeta ¢usuku. Ilpu sTOM
o0ecrieynBaeTcsl OBNAJICHUE OOYYAIOUIMMHUCS YMEHUSMH IPOBOJUTH TIPSIMBbIE M KOCBEHHBIE
U3MEpPEHUs, MCCICIOBAaHUS 3aBHUCHUMOCTEH (M3NYECKHX BEIMYMH M TIOCTAHOBKY OMBITOB IIO
IPOBEPKE MPEUI0KEHHBIX THUITOTES.

Bonbiioe BHUMaHuE yAenseTcs peleHHI0 pacuéTHBIX U KadecTBEHHBIX 3aj1ad. Ilpu sTom
JUIsL pacu€THBIX 3a7lad MPUOPUTETOM SIBIISIFOTCS 3a/1ayl C SBHO 3aJaHHOM M HESIBHO 3aJaHHOMN
bu3nYeCKO MO/IENBIO, TIO3BOJISIONINE TPUMEHATh U3yUYE€HHbIE 3aKOHBI U 3aKOHOMEPHOCTH KakK U3
OJTHOTO pazjiesia Kypca, TaK W MHTErpUpys MpUMEHEHHE 3HAHMM W3 pa3HbIX pasnenos. s
Ka4eCTBEHHBIX 3a/ay IMPHOPUTETOM SBJSIIOTCA 3aJaHuss Ha OOBsICHEHUe/MpeacKa3aHue
npoTeKkaHus (U3NYECKUX SIBICHUI U MPOIECCOB B OKpY’KaIOLIEH >KM3HM, Tpedyrolue BhIOOpa
buznyecKoil MoAenu Al CUTYalluu MPaKTUKO-OpPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpeboBanmsamMu PI'OC COO K MaTepHalbHO-TEXHUYECKOMY
o0ecreyeHnI0 y4eOHOro mpouecca Kypc (Gpu3MKH yriayOl€HHOrO ypOBHS Ha YPOBHE CpEIHEro
oOuiero oOpa3oBaHMs JTOJDKEH HM3y4daThCsl B YCJIOBUSX MpeAMETHOro kKabuHeTa. B kabunere
(bu3HKH T0JKHO OBITH HEOOXOMMOE JTa00paTOpHOE 000PYAOBAHUE IS BHIIOJTHEHUS YKa3aHHBIX



B MporpaMMe Mo (PU3MKEe yYEHWUYECKHX OIBITOB, JJAOOPATOPHBIX PabOT M pabOT MpakTHKyma, a
TaKXe JJIeMOHCTPAIlMOHHOE 000pyI0BaHHE.

JlemoHCTpanoHHOE 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUUM C MPHHLIUIIOM
MUHUMAJIBHON JOCTaTOYHOCTU M 00ECHeUMBAaET MOCTAHOBKY MEPEUYHCIECHHBIX B IpOrpamme Io
¢bu3MKe KIIOYEBBIX JEMOHCTpAIUil AJisi HUCCIIEOBaHMS HM3y4aeMbIX SIBJICHHI M IPOIIECCOB,
IMIUPUUYECKUX U (PYHIAMEHTATBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHUH.

JlaGopaTtopHoe 00OpYyZOBaHUE ISl YYCHHMUYECKHX IMPAKTHUECKUX paboT (Gopmupyercs B
BUJIC TEMaTHYECKHX KOMIUIEKTOB M oOecreunBaeTcs B pacyére OJHOTO KOMIUJIEKTa Ha JBYX
oOyuaromuxcs. Temarnyeckue KOMIUIEKTHI JaOOPaTOpPHOrO OOOPYAOBAaHMS JOJKHBI OBITH
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IU(PPOBBIX MPHOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTEIIBHBIX CUCTEM B BUJIE LM(POBBIX JIAOOPATOPHIi.

OCHOBHBIMU EJIIMU U3Y4YeHUsI PU3UKU B 00IIIEM 00pa30BaHUU SBISIOTCS:

dbopMupoOBaHUE UHTEPECA U CTPEMIICHUS 00YYAIOIINXCS K HAYYHOMY U3YUYE€HHUIO IPUPOIBL,
pa3BUTHE UX WHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

pa3BUTHE TPEACTABICHHH O HAYYHOM METOA€ TMO3HaHUs U (HOPMHUpPOBAHHE
HCCJIEIOBATENLCKOTO OTHOIICHHUS K OKPYXKAIOIIUM SIBJICHUSM;

dbopMUpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3ylbTaTa HM3y4YeHUsS OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (PU3UKH,

dopmupoBaHre YMEHHI OOBSICHATH SIBICHUS C UCIOJIB30BaHUEM (DU3MYECKHX 3HAHUU H
HAYYHBIX JI0Ka3aTEIbCTB;

dbopMupoBaHUe MPEACTABICHUHN O posid (PUUKH AJIs1 Pa3BUTH JPYTUX €CTECTBEHHBIX HAYK,
TEXHHUKHU ¥ TEXHOJIOTHI;

pa3BUTHE TIPEACTABICHWH O BO3MOXKHBIX cepax Oyaymed mnpodeccHoHaIbHON
NESTENIbHOCTH, CBSI3aHHBIX C (U3MKOH, MOArOTOBKAa K JalbHEWIIEMY OOYYEHHIO B 3TOM
HaIpaBICHUU.

Jloctuxenune 3TUX Iieliell oOecriedrBaeTcsl pelIeHHeM CIeAYIOUMX 3aJad B Ipoliecce
n3y4deHus Kypca (U3NKU Ha YPOBHE CPEIHETO 0011Iero 00pa3oBaHus:

npuoOpeTeHne cucTeMbl 3HaHHH 00 oO0HmMX (PU3MYECKUX 3aKOHOMEPHOCTSX, 3aKOHaXx,
TEOPUSX, BKIIIOUAsi MEXaHUKY, MOJIEKYJISIPHYIO GU3HKY, SJIEKTPOAMHAMHKY, KBAHTOBYIO (DU3UKY U
AIIEMEHTHI acTPOYU3UKH;

dbopMHpoBaHUE YMEHUI PUMEHAITHh TEOPETUIECKNE 3HAHUS JJIs1 OOBSICHEHUS! (PU3NIECKUX
SBIICHUY B TIPUPOJIE U JUISI IPUHATHS MPAKTUYECKUX PEIICHUI B IOBCETHEBHOM KU3HU;

OCBOCHME CIIOCOOOB pEIIEHUs Pa3IMYHbIX 3a/1a4 C SBHO 33JaHHOW (U3UUECKOM MOJENbIo,
3a/1a4, TOAPAa3yMEBAIOIIUX CAMOCTOATEIbHOE CO3JaHhe (PU3NYECKOW MOJENH, aJeKBAaTHOM
YCIIOBHSIM 33J1a9¥, B TOM YHCJIE 33]1a4 MH)KEHEPHOTO XapaKTepa;

MOHMMaHWe (PU3UYECKHX OCHOB M TPUHIIUIOB JEHCTBUS TEXHUYECKUX YCTPOWUCTB U
TEXHOJIOTUYECKUX MPOLECCOB, UX BIUSHUS Ha OKPYXKAIOIIYIO CPENy;

OBIIQJICHUE METOJaMH CaMOCTOSITETHHOTO ITUTAHUPOBAHHS W TPOBEACHUS (DU3MIECKHX
OKCTIEPUMEHTOB, aHallM3a ¥ WHTEpHpeTalud WHPOPMALUHU, ONPEACICHUS JTOCTOBEPHOCTH
MOJTyYEHHOTO PE3yNIbTaTa;

CO3/IaHUE YCIIOBHM JUIsl pa3BUTUS YMEHHH NPOEKTHO-UCCIEI0BATENLCKOM, TBOPYECKOM
NeSITeTTHHOCTH,

pa3BUTHE UHTEPEca K chepam mpodhecCHOHATBFHON ASSITEIPHOCTH, CBSI3aHHOM C (PU3HKOM.

B cootercTBum ¢ TpedoBanusmu @I'OC COO yrinyOnéHHbIN ypOBEHb U3YUSHHS yUeOHOTO
npeamera «Pu3nka» Ha ypoBHE CpelHero oOIero oOpa3oBaHusi BEIOUpPAETCs 00Yy4aroUMMHCS,
TUTAHUPYIOIIMMH  TIPOJIOJDKCHNE O0pa3oBaHMs 10 CIENUATBHOCTAM  (DU3UKO-TEXHUIECKOTO
npodus.



Ha n3yuenue usuku (yriyOnEHHBIM YPOBEHB) HA YPOBHE CPEHETO 00IIeT0 00pa3oBaHMs
otBoauTcs 340 yacoB: B 10 kimacce — 170 gacoB (5 wacoB B Henento), B 11 kmacce — 170 gacos (5
4acoB B HEJIEIIIO).

[Ipennaraemslii B mporpamme mno Gusnke nepeyeHsb Jad0paTOPHBIX U MPAKTUYECKUX paboT
ABIIIETCS. PEKOMEH/IOBAaHHBIM, YUYMTEIb JeJlaeT BBIOOpP MIpOBeJeHHs 1a00paTOpHBIX padboT U
OTIBITOB C YU4ETOM UHIUBUAYATHHBIX OCOOCHHOCTEH 00yUJaOITUXCS.

COJEP)KAHUE OBYYEHUA
11 KJIACC

Pa3nen 4. DaekTpoanHaMuka.

Tema 4. Maznummnoe none.

B3auMopeiicTBuEe NOCTOSHHBIX MAarHUTOB U IMPOBOJHHUKOB C TOKOM. MarHuTHoe IoOJe€.
Bekrop marauTHOM MHAYKIMU. [IpMHIMI Cynieprio3unuy MarHUTHBIX ITOJIEH. JIMHUKM MarHUTHOM
WHIYKIUU.

MarautHoe 1ojie IPOBOJHUKA C TOKOM (IIPSIMOTO MPOBOJHHMKA, KATYIIKU U KPYTOBOTO
BUTKa). OmbIT Opcrena.

Cwita Amriepa, e€ HanpaBJICHUE U MOYJIb.

Cuwia Jlopenna, e€ HampaBlieHWE€ W MOJIYJb. JIBHKEHUE 3apsHKEHHON 4YacTHUIbI B
OJIHOPOJAHOM MarHuTHoM mnose. Pabora cuiel Jlopenna.

MarnuTHoe nosje B BeuiecTBe. @eppoMarHeTHKy, napa- U JUaMarHeTUKH.

TexHuueckue ycTpoMcCTBa M TEXHOJIOIMUECKHUE IPOLIECChl: INPUMEHEHUE IOCTOSHHBIX
MarHuToB, 3JIEKTPOMAarHUTOB, TECTEP-MYJIbTUMETP, 3JIEKTpoJABHUraTesb SAKkoOu, yCKOpUTEIn
3JI€EMEHTapHBIX YaCTHII.

Hemoncmpayuu.

KaptuHa nuHMA WHAYKIMM MarHUTHOTO IO TOJOCOBOTO M MOAKOBOOOPa3HOIO
MOCTOSTHHBIX MarHuTOB.

KaptuHa nuHUN MarHUTHOM MHIYKIUM TOJS JJIUHHOTO MPSMOrO IPOBOJHUKA U
3aMKHYTOT'O KOJIBLIEBOTO IIPOBOJIHUKA, KATYILIKH C TOKOM.

B3aumopeicTBue 1ByX MPOBOJHUKOB C TOKOM.

Cuta Amriepa.

HerictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

HaOnronenue nBUkKeHUs MydKa 3J1€KTPOHOB B MArHUTHOM IIOJIE.

[TpuHIMN AeiCTBUS SEKTPOM3MEPUTENFHOTO TPUOOPAa MAarHUTOAIEKTPHUUECKONH CHCTEMBI.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie padomel, npakmuxym.

HccnenoBanre MarHUTHOTO TOJISl HOCTOSTHHBIX MArHUTOB.

HccnenoBanue cBOWCTB (heppOMarHeTHKOB.

HccnenoBanue JeNCTBUS IOCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.

N3mepenne cuiibl Amiepa.

N3ydenune 3aBUCUMOCTH CUJIbI AMITepa OT CUJIbI TOKA.

OmnpeneneHne MarHUTHON MHYKIIMU HA OCHOBE NU3MEPEHUS CHIIbI AMIIEpa.

Tema 5. dnexkmpomaznumnan uHOYKYUs.

SIBneHne snexTpoMarHUTHOM MHAYKUMU. [loTOK BekTOpa MarHWTHOM MHAYKIUU. D/C
WHIYKIWW. 3aKOH 3JIeKTpoMarauTHo nHaykuu @apazes. Buxpesoe anexkrpruueckoe nomue. Tokn
dyxo.

O/1C nHAYKIMK B IPOBOAHMKE, IBHKYILIEMCS B OJTHOPOJAHOM MarHUTHOM IIOJIE.

ITpaBuio Jlenna.



NupyktnBHOCTh. KaTyllka MHAYKTUBHOCTM B LENH IIOCTOSHHOTO TOKa. SIBieHme
camounAykiuu. 3J1C caMOMHIyKIUU.

OHeprus MarHUTHOT'O TOJISl KaTyIIKU C TOKOM.

DIEKTPOMAarHuTHOE IOJIE.

TexHHUYEeCKHEe yCTPOMCTBA U TEXHOIOIMYECKHUE ITPOLECCHI: HHAYKLIIMOHHAS 11€4Yb, COJICHOM,
3allUTa OT JIEKTPU3ALUU TeJl IPU JBUKEHUHU B MArHUTHOM I10JI€ 3E€MIIH.

Hemoncmpayuu.

HaOnronenue siBeHus 371€KTPOMAarHUTHON MHTKIIMH.

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

IIpaBuno Jlenna.

[Tanenue MaruuTa B aJllOMUHUEBON (MEHOM) TpyOe.

SIBieHME CAaMOMHIYKIIUH.

Hccnenosanue 3aBucumoctu J/IC caMOMHAYKIMU OT CKOPOCTH M3MEHEHMs CHJIbI TOKA B
LEMH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HccnenoBanue ABJIEHUS JIEKTPOMATHUTHONW MHAYKIIHH.

Onpenenenne NHAYKIMHA BUXPEBOTO MarHUTHOT'O TIOJIS.

HccnenoBaHue siBI€HUS CAMOUHTYKIUH.

COopka MOemH IEKTPOMAarHUTHOTO TeHEepaTopa.

Pa3pgean 5. Kojie0anus 1 BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

KonebarenbHas cucrema. CBOOOIHBIE KOTEOAHMS.

['apmonnueckue  konebanus. KuHemaTmueckoe M JAMHAMHUYECKOE  ONMCAHUE.
OHepreTUyecKkoe oNnucaHue (3aKOH COXpaHEHHs MEXaHWYEeCKOM SHeprun). BeiBox TuHaMHU4YecKoro
OIKCaHMsI FTApMOHUYECKHUX KOJIeOaHUH U3 UX SIHEPreTUUECKOro U KHHEMAaTHYEeCKOTO OIMCAHUS.

AmMmmtyaa u ¢aza koneOaHui. CBsi3b aMIUIMTY/ABI KOJeOaHUI MCXOJHON BEIMYUHBI C
aMIUIUTYIaMU Kojie0aHui €€ CKOPOCTU U YCKOPEHHS.

[Tepuon u yacrora konebanuit. Ilepuoa Manbix cBOOOAHBIX KOIeOaHUH MaTEMAaTHYECKOTO
MasTHUKA. [leprnos cBOGOAHBIX KOJIEOAHUH NPYKUHHOTO MAasTHUKA.

[TonsiTue o 3aryxaromux Kojaedanusax. BeinyxneHHble konebanus. Pesonanc. PesonancHas
KpuBas. BiusiHue 3aTyxaHus Ha BUJ pe30HAHCHOM KPUBOM. ABTOKOJI€0aHUS!.

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

Hemoncmpayuu.

3anuch Kojae0aTenbHOro ABMKECHHUS.

HaGnronenue He3aBUCUMOCTH NEPHOA MAJIBIX KOJIeOaHU rpy3a Ha HUTHU OT aMILTUTY/IbI.

HccnenoBanue 3aTyxaromux KoJeOaHUH U 3aBUCUMOCTHU MEPHOAa CBOOOJHBIX KOJIeOaHUi
OT COMPOTHUBIICHUS.

HccnenoBanune konebaHWil Tpy3a Ha MAacCUBHOM IMpPYXHHE C IeJbI0 (OPMUPOBAHUS
npezcTaBiIeHuit 00 ueanbHONU MOJIENTH MPYKMHHOTO MasiTHUKA.

3aKOH COXpaHEHUs PHEPTUH MPH KOJIeOaHUAX Ipy3a Ha IPYKUHE.

WccnenoBanue BRIHYKIEHHBIX KOJIEOaHUH.

Hab6nronenue pezonanca.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npakmuxym.

N3mepenue neproaa cBOOOIHBIX KoJIeOaHUH HUTSHOTO U MPY>KUHHOTO MasTHUKOB.

W3ydeHne 3aKOHOB JBM)KEHHUS Tela B X0/Ie KoJIeOaHU Ha yIIpyroM MojiBece.

W3ydeHue ABMKEHUS HUTSHOTO MasTHUKA.

[TpeoOpazoBaHne F3HEPTHH B IPYKUHHOM MasiTHUKE.



HccnenoBanue yObIBaHUS aMILIUTY/IbI 3aTyXaOMIMX KOJeOaHU.

HccnenoBanne BEIHYKCHHBIX KOJICOAHUH.

Tema 2. Inexkmpomaznumnsle Koiedanus.

Konebarenbubiii koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHbIE KOJEOAaHUS B HUACATBHOM
kosiebarenbHoM KoHType. Dopmyna Tomcona. CBsi3p aMIUIUTYABI 3apsia KOHAEHcCAToOpa ¢
aMILTUTYAOH CUJIBI TOKA B KOJIeOaTeIbHOM KOHTYpE.

3aKOH COXpaHEHUs PDHEPTUH B UICATHLHOM KOJIe0aTeIbHOM KOHTYpE.

3aryxarolye 3JIEKTPOMAarHuTHbIE KoJieOaHus. BbIHYXJAEHHBIE 3JIEKTPOMArHUTHBIE
KoJie0aHusl.

IlepemeHHbIIT TOK. MOIIHOCT NEPEMEHHOrO0 TOKAa. AMIUIMTYJHOE U JIEHCTBYIOILEE
3HAYCHHUE CHJIbI TOKA U HAIPSDKEHUS TPU PA3IUYHON (POopMe 3aBUCUMOCTH TIEPEMEHHOTO TOKa OT
BPEMCHH.

CuHyconJaIbHBIN IEPEMEHHBIN TOK. Pe3ucTop, KOHIAEHCATOP U KaTyllKa UHIYKTUBHOCTU
B LIENI CHHYCOMIAJIBHOIO IIEPEMEHHOI0 TOKa. Pe30HaHC TOKOB. Pe3oHaHC HanpsKeHU.

Wneansubiii Tpanchopmatop. [Ipon3BoacTBO, mepeaada U mOTpeOICHUE IIEKTPUICCKON
JHEPruu.

OKOJIOTUYECKME PHUCKHU IIPU INPOU3BOJCTBE 3JIEKTpOoIHEepruu. KynbTypa MCHoiab30BaHUsA
AJIEKTPO3HEPTUU B TOBCEIHEBHOM JKHU3HU.

TexHu4yeckue yCTPOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: AJIEKTPUYECKUN 3BOHOK,
TEHEpaTOp IEPEMEHHOr0 TOKA, JINHUU 3JIEKTpoIiepeiay.

Hemoncmpayuu.

CB0OOIHBIE IEKTPOMArHUTHbIE KOJIeOaHusI.

3aBHCHUMOCTh YaCTOTHI CBOOOJHBIX KOJIEOaHNUH OT HHIYKTUBHOCTU M €MKOCTH KOHTYpA.

OcumsuiorpaMMsbl 31€KTPOMAarHUTHBIX KOJIeOaHUH.

['enepaTop He3aTyXaroIKX 3JIEKTPOMAarHUTHBIX KOJIeOaHUH.

Monenb 31eKTpOMarHUTHOTO TeHepaTopa.

BoiHyX1€HHBIE CHHYCOHMIaTIbHBIE KOJIeOaHN .

Pe3ucrop, kaTylka HHIYKTUBHOCTU ¥ KOHJIEHCATOP B LIETIH IEPEMEHHOIO TOKA.

Pe3oHaHC mpu mocienoBaTeIbHOM COEIMHEHUHN PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTH U
KOH/JIEHCATOopa.

VYCeTpoicTBO M MPUHIIUIL JeHCTBUS TpaHchopmaTopa.

Mogenb TMHUY 3IIEKTPOIIEpEIadH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomul, npaKmuKym.

N3yuenune tpanchopmaropa.

HccenenoBanue nmepeMEHHOrO0 TOKA 4epe3 IMOCIEA0BATENIBHO COCIMHEHHBIE KOHAECHCATOp,
KaTyILIKYy ¥ PE3UCTOP.

HaOGnroeHue 31eKTpOMarHUTHOTO Pe30HaHca.

Hccnenoanue paboThl HCTOYHUKOB CBETA B 1IETIH [IEPEMEHHOI0 TOKA.

Tema 3. Mexanuueckue u 31eKmpOMAZHUMHbLE 60JIHbL.

MexaHuueckue BOJIHBI, YCIOBHA HX pacnpocTpaHeHus. [lonepeuynsle W IpoOAObHBIE
BOJIHBL. Ilepuon, ckopocTs pacnpocTpaHeHMs M AjduHA BOJIHBL. CBOMCTBA MEXAHUYECKUX BOJIH:
OTpakeHHe, IpeJoMiieHue, HTeppepeHus U TudpaKius.

3Byk. CxopocTb 3ByKa. ' poMKkocTh 3Byka. BeicoTa ToHa. TeMOp 3ByKa.

[IymoBoOe 3arpsi3HEHNE OKPYXKAIOIIEH Cpeibl.

ONEKTPOMAarHUTHHIE BOJHBI. YCJIOBHS M3Iy4EHHUsS JJIEKTPOMAarHUTHBIX BOJIH. B3anmuas
OpHUEHTAIs BEKTOPOB B 2JIEKTPOMAarHUTHON BOJIHE.

CBolicTBa  2JEKTPOMarHUTHBIX BOJH: OTpPaK€HHE, MpEIOMJIEHHE, MOJISIpU3aLNs,
uHTepdepeHus 1 Tudpaxus.



[IIkama 3JIEKTPOMAarHUTHBIX BOJIH. [IpMEHEHHE 3IEKTPOMAarHUTHBIX BOJH B TEXHUKE U
ObITY.

IIpuHIMIIBI paqnOCBA3U U TeleBuaeHUs. Pagnonokanusi.

DIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYXKAIOIIEH CPEIbI.

TexHHYEeCKHE YCTPOMCTBA M INPAKTUYECKOE NPUMEHEHHE: MY3BIKAJIBHBIE MHCTPYMEHTSI,
pamap, paguonpuéMHHK, TeleBH30p, aHTeHHa, Tenepon, CBY-meub, yabTpa3zByKoBas
JMArHOCTHKA B TEXHUKE U MEJIULIUHE.

Hemoncmpayuu.

OO0pa3zoBaHue 1 paclpoOCTPAaHEHHUE NONIEPEUHBIX U MPOJOIBHBIX BOJIH.

Kounebmomnieecst Te0 Kak HCTOYHHK 3BYKA.

3aBUCUMOCTbH JUTMHBI BOJIHBI OT YaCTOTHI KOJIeOaHHIA.

HaOnronenue oTpakeHus U MpeJoMIIeHNs MEXaHMYECKUX BOJIH.

HaGnronenue unrepdepeHunn u Audpakuuy MEXaHH4eCKUX BOJIH.

AKyCTHYECKUI1 pe30HaHC.

CBolicTBa yabTpa3ByKa U €ro NpUMEHEHHUE.

HaOnronenue cBSI3M TI'POMKOCTH 3ByKa M BBICOTBI TOHa C aMIUIMTYJOM M 4acTOTOM
KoJie0aHui.

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

OO6HapyxeHue HHPPaKpaCHOTo U YIbTPa(pHOIETOBOIO U3ITy4EHH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

M3yuyenue napameTpoB 3ByKOBO! BOJIHBI.

N3yuyenue pacupocTpaHeHus 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

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

Otpaxkenue cBeTa. 3aKOHbI OTpaxxeHHs cBeTa. [locTpoeHune H300pa’keHUN B IJIOCKOM
3epkane. Chepuueckue 3epkaia.

[Ipenomnenue cBeta. 3akOHBI MpeIOMIEHHs cBeTa. AOCONMIOTHBIA IOKa3aTesb
npenomiieHuss. OTHOCUTENbHBIN IMOKa3aTenab mnpesnomieHus. [1oCTOSHCTBO 4acTOThl CBeTa M
COOTHOUIEHHUE JUIMH BOJIH IPH IEPEX0JEe MOHOXPOMATHYECKOTO CBETA 4YEpe3 IpaHuUIly pasjena
JIBYX ONITUYECKUX CPEZ.

Xon nyueit B npusme. ucnepcus csera. ClioxxHBIH cocTaB Oenoro cera. Liger.

ITonHoe BHyTpeHHEE oTpaxeHue. IIpeenpHbIil yroil OJHOr0 BHYTPEHHETO OTPAKEHHUS.

Cobuparoniue M pacceuBarouiye JHH3bL. ToHKas JuH3a. POKYyCHOE pacCcTOsSHUE U
ONTHYECKasl CHUJa TOHKOM JIMH3bI. 3aBUCUMOCTb (DOKYCHOTO PACCTOSHUS TOHKOH cepudeckoi
JIMH3BI OT €€ TEOMETPUH U OTHOCUTEIIBHOTO IT0KA3aTeNs IPEIOMIICHUS.

@dopMyna TOHKOM JIMH3BL. Y BEIUYEHHE, TaBAEMOE JTUH3OM.

Xox ny4a, IpOUIEANIEro JIMH3Y M0/ TPOU3BOJIBHBIM YIVIOM K €€ IVIABHOW ONTHUYECKOW OCH.
[TocTpoenne n300pa>keHU TOUKU U OTpE3Ka MPSAMON B COOMPAIOIINX U PACCEUBAOLINX JIMH3AX U
UX CHCTEMaX.

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

[Ipenensl IPUMEHUMOCTH TEOMETPUYECKOU ONTHKH.

BonnoBast ontuka. Wutepdepenuus cera. KorepeHTHbIE MCTOYHHUKH. Y CIOBUS
HaOJI0IeHNSI MAKCHMYMOB U MUHUMYMOB B UHTEP(EPEHIIMOHHON KapTUHE OT JIBYX KOTE€PEHTHBIX
UCTOYHUKOB. [IprMepsl kaccuueckux HHTEPGEPEHIIMOHHBIX CXEM.

Hudpaxkimus ceera. [udpaxuuonnas pemérka. VYcioBue HaOMIOACHHUS TJIaBHBIX
MaKCHMYMOB IIpH Ma/IEHUH MOHOXPOMAaTUYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEIIETKY.



[Tonsipuzanus ceera.

TexHuueckne YCTpPONCTBA M TEXHOJIOTMYECKHE IIPOLECCHl: OYKH, JyIa, IEepPUCKOI,
doroamnmapar, MUKpPOCKOII, IPOSKIIMOHHBIH anmapar, IpOCBETICHUE ONITUKH, BOJIOKOHHAS ONTHKA,
JU(pPaKLMOHHAS pelIETKa.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBaHue peioMIIEHUs CBETA.

HaOGnroneHue nosHoOro BHyTpeHHEro oTpakeHus. Mojiens cBeToBoJa.

HccnenoBanue Xx0/1a CBETOBBIX ITYYKOB Ye€PE3 IIOCKONAPAIIENIBHYIO IUIACTUHY U IIPU3MY.

HccnenoBanue CBOWCTB M300paKECHUH B JIMH3AX.

Mopenu MUKpPOCKOIIA, TEIECKOIIA.

Hab6nronenue naTepdEepeHIInm CBeTa.

HaOnroneHnue 1BeTOB TOHKHX TUIEHOK.

Habmonenne nudpaxnuu cera.

N3yuenne qudpakinOHHON PEIIETKH.

HaGnronenue nudpakiimOHHOTO CIIEKTPA.

HaOnronenue nucnepcuu cBeTa.

Habumronenue nonsipusanuu cBera.

[TpumeHeHre NoaIpOUI0B JUIsl U3yUEHHUS] MEXaHUYECKUX HAIPSKEHUH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie pabomul, npaKmuKym.

M3mepeHnue nokasaress npeaoMIIeHUs CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOT'O PACCTOSTHUS OT BELIECTBA (HA IPUMEPE KUJKHUX
JIUH3).

N3mepenue poKyCHOTro pacCTOSIHUS PACCEHBAIOILUX JIMH3.

[Tony4yenne n3o0paxeHus: B CUCTEME U3 IUIOCKOTO 3epKaa U JIMH3bI.

[TonryueHnue n300paxeHus B CUCTEME U3 JIBYX JIMH3.

KoHcTpyrnpoBaHue TeIecKOMMYECKUX CHCTEM.

HaGnronenue nudpakunu, MHTEpHEpEeHIUN U TOJSpU3aIuK CBETA.

W3y4eHne noyasipu3anuy CBETa, OTPaXKEHHOIO OT MOBEPXHOCTU AUAJIEKTPHKA.

N3ydenne naTepdepeHIIny J1a3epHOro U3JIy4EeHUs Ha ABYX LIEISIX.

Hab6mronenue nucniepcum.

HaGnronenue u uccnenoBanue AUPppakHOHHOTO CIEKTpa.

W3MmepeHue UIMHBI CBETOBOM BOJIHBI.

[TonryueHue ciekTpa U3My4eHUs! CBETOAMO/1a IPY OMOIIH TU(PAKIIMOHHON pPEIIETKH.

Pa3nes 6. OcHOBBI cielUAJIbLHOM T€OPUU OTHOCUTEIbHOCTH.

I'paHuipl NPUMEHMMOCTH KJacCHMUeCcKOM MexaHuku. [locTymarel cnenmaneHOW Teopun
OTHOCHUTEJIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBai. IIpeoOpazoBanus  Jlopenua.  VYcioBue
NPUYUHHOCTU. OTHOCHUTENBHOCTh OJIHOBPEMEHHOCTH. 3amelJieHHEe BPEMEHH U COKpalleHue
JUIMHBI.

OHeprus U UMIYJIbC PEIATUBUCTCKON YaCTHIIBI.

CBs13b MacCChI ¢ PHEPTUEN U UMITYJIbCOM PEISTUBUCTCKOMN YaCTUIIBI. DHEPIHS MOKOSI.

TexHuuyeckue YCTpPONCTBA M TEXHOJOTHYECKHE IPOLIECCHl: CIYTHUKOBBIE MPUEMHUKH,
YCKOPUTENHN 3apsSKEHHBIX YaCTHLI.

YyeHnueckuit HKCIIepUMEHT, 1abopaTOpHbIE pabOThI, TPAKTUKYM.

Onpenenenne UMIyabca U SHEPTUU PEISITUBUCTCKUX 4YacTUIl (1Mo gororpadusmM TpeKoB
3apsKEHHBIX YaCTHI] B MArHUTHOM II0JIE).

Pazgen 7. KBanTtoBas pusuka.



Tema 1. KopnycKyasapHuo-601H06011 Oyanu3m.

PaBHOBecHOE TeIIOBOE H3IydeHHE (M3NydyeHHE aOCOIIOTHO 4YEPHOrO Tena). 3aKoH
cMemenust Buna. ['unoresa [lnanka o kBaHTax.

®DOoTOHBI. DHEPTH U UMITYJIbC (HOTOHA.

®dotorpdexrt. OnmpiThl A. I'. CtoneroBa. 3akonsl Gororddexra. YpaBHeHue DHIITEHHA
s poroaddexra. «Kpacnas rpanuna» hororddexra.

JlaBnenune cBera (B 4YacTHOCTH, MJaBJICHHE CBeTa Ha aOCOJIIOTHO TOIJIOUIAIOIIYIO U
a0COJIIOTHO OTpakaroIyto moBepxHocTh). OnbiTel [1. H. JIebenena.

BosHoBbie cBoiicTBa yactull. Bonuel ne bpoitns. Jlnuna BosHbl 1e bpoinga u pazmepsl
00J1aCTH JTOKATU3aIMK ABIDKYIIecsa yacTulbl. KopmyckynspHo-BOIHOBOM AyanusM. Judpakuus
AJIEKTPOHOB HA KpUCTaJLIaxX.

Crnenuduka uzmepenuii B Mukpomupe. CooTHOIIEHUs HeonpenenéunocTe [ efizendepra.

TexHuuyeckue ycTpocTBa M TEXHOJIOTMYECKUE IMPOLECCHI: CIIEKTPOMETP, (POTOIIEMEHT,
dboToIaTYNK, TYHHEJIBHBIA MUKPOCKOII, COJIHEUHAst OaTapesi, CBETOIUO.

Hemoncmpayuu.

®otod(deKT Ha YCTAaHOBKE C IIMHKOBOU TIACTUHOM.

HccnenoBanue 3akoHOB BHemHero Gotodddexra.

WccnenoBanue 3aBUCHMOCTH COMTPOTUBIICHUSI TIOTYTIPOBOJHUKOB OT OCBEIIEHHOCTH.

Cseroauo.

Conneuynas 6arapes.

Yuenuueckuit 3xcnepumenm, nabopamopnsie padomul, nPAKMUKYM.

HccnenoBanue porope3ucropa.

W3mepenue noctossHHOM [Imanka Ha ocHOBe rccnenoBanus hotodddekra.

HccnenoBanue 3aBUCIMOCTHU CHIIBI TOKA Yepe3 CBETOIMO/ OT HaIPSHKCHHUS.

Tema 2. @usuka amoma.

OMBITHI 110 UCCIIEIOBAHMIO CTpOoeHUs atoma. [imanerapuast mojens atoma Pesepdopra.

[Toctynatel bopa. U3nyuenue u mornomieHrne GOTOHOB MPHU TMEPEXOe aToMa C OJHOTO
YPOBHSI SHEPTUU Ha APYTOH.

Bunbl cnexktpoB. CrieKTp ypOBHEM 3HEPTUU aTOMa BOJOPOA.

CrnioHTaHHOE W BBIHYXKJIEHHOE U3TyueHue ceera. Jlazep.

TexHuuUecKkne YCTPOHMCTBA W TEXHOJIOTMYECKHE TMPOUECCHl: CHEKTPAIbHBIA aHAIN3
(cTIeKTpOCKOI), J1a3ep, KBAHTOBBIM KOMITBIOTED.

Hemoncmpayuu.

Mogens omnbiTa Pezepdopaa.

Habmronenne nuHelyaThIX CIIEKTPOB.

YCTpOoKCTBO U AEMCTBUE CUETUNKA HOHU3UPYIOLIUX YACTHIL.

Ornpeznenenne IJIMHBI BOJIHBI JIA3EPHOTO U3ITYYEHUSI.

Yuenuueckuit sxcnepumenm, nabopamopnsvie padomel, nPAKMUKym.

Hab6nronenue nuHEHYaToro crekrpa.

HccnenoBanue cnekTpa pa3pekKeHHOr0 aTOMAapHOIO BOJIOPOJa U U3MEPEHHE MOCTOSHHON
Pun6epra.

Tema 3. Quszuka amomHozo A0pa u 31eMEHMAPHBIX YACHUY,.

Hyxnonnast monens sinpa ['eitzenOepra—MBanenko. 3apsan sapa. MaccoBoe ducio spa.
N3oTomnsl.

PagnoaktuBHOCT. Anb(a-pacnan. DIEKTPOHHBIA M MO3UTPOHHBIN Oera-pacman. ['amma-
U3JIy4eHue.



3akOH paJuoaKTUBHOrO pacnaaa. PaanoakTuBHbIE u30TONBI B mpupone. CpoiicTBa
MOHU3HUPYIOUIETO U3NIyYeHUs. BiausiHue painoakTUBHOCTH Ha KUBbIE OpraHu3Mbl. EcTecTBEeHHBIN
¢don m3nydenus. Jlozumerpus.

DHeprus CBS3U HYKJIOHOB B sifpe. SnepHblie cuibl. JlegekT Macchl sapa.

Snepuble peaknuu. Jlenenue wu cuHTe3 sxep. SnepHbie peakTopbl. [IpoGiemsl
YOPABJISIEMOTO TEPMOSIIEPHOTO CHUHTE3a. JKOJOTMYECKHE aCMEKThl pPa3BUTUS  SJECPHOU
SHEPTeTUKHU.

MeTtonbl perucTpauuu U UCCIEI0BAHUS JIEMEHTAPHbIX YaCTHUL.

@yHIaMEeHTAIbHbIE B3aUMOJEUCTBUA. bapnoHsl, Me30HbI U JentoHsl. [IpencraBnenue o
CranpaptHoit mosienu. KBapk-ritooHHas MOJCIb aJpOHOB.

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

EnunctBo dpuznyueckoil KapTUHBI MUpA.

TexHu4eckue yCcTpoHWCTBa M TEXHOJOTMYECKUE MPOLECCHI: JO3UMETP, Kamepa Buibcona,
SJICPHBIA  PEAKTOp, TEPMOSACPHBI peakTop, aroMHas Oom0a, MAarHUTHO-PE30HAHCHAsS
Tomorpadus.

Yuenuueckuit sxkcnepumenm, nabopamopusvie padbomot, npaKmukKym.

HccnenoBanue TpekoB YacTuil (110 TOTOBBIM (oTorpadusam).

WccnenoBanue pagnoakTUBHOTO (pOHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yuenue nornomenus 6eTa-4yacTUI] ATFOMUHUEM.

Pa3nen 8. DiieMeHTBHI ACTPOHOMUM U ACTPOPU3UKH.

Otansl pa3BUTHA acTpoHOMUU. [IpuKinagHOe 1 MUPOBO33PEHUECKOE 3HAUEHUE ACTPOHOMUH.
[TpruMEeHUMOCTH 3aKOHOB (PU3UKHU JJIs1 O0BSICHEHUS MPUPOIBI KOCMUIECKIX O0BEKTOB.

Mertoasl actpoHOMHUYECKUX HccienoBaHuii. COBpPEeMEHHBIE OINTUYECKHE TEJIECKOIIbI,
paznoTeNeCKOMbl, BHeaTMOCc(hepHasi acTpOHOMHUSL.

Bun 38310010 Heba. Co3Be3aus, spKue 3BE3/1bI, JIAHEThI, UX BUIUMOE JBUKCHHUE.

ConneyHas cucrema.

Comnne. ConHeunast akTHBHOCTh. McTounuk sHepruu ComnHIla v 3BE31.

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU. J{narpamma «CeKTpaibHbIA KJIACC — CBETUMOCTBY.
3BE3/1bI TJIABHOW MOCIEA0BATENIBHOCTU. 3ABUCUMOCTh «Macca — CBETUMOCTh» JJIs 3BE3/ TJIABHOU
MocJIeIoBaTeIbHOCTH. BHyTpenHnee cTpoenue 3BE3n. CoBpeMEHHBIE TMPEACTABICHUS O
MPOUCXOKACHUH U BoJtoNMK CoJTHIIA U 3BE3/T. DTaIbl )KU3HU 3BE3]T.

Mneunsiii [1yts — Hamia ["anaktuka. [lonoxxenne u neuxenue Conuua B ['anaktuke. Turbl
ranakTuk. Paguoranaktuku u kBazapbl. YEpHbIE AbIPHI B sAPax TANAKTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon XaO6ma. Paz6eranue ramaktuk. Teopus
Bonwmoro B3peiBa. PennkroBoe u3nyyeHue.

Macmra6Has ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue naonrooenus.

Hab6nronenus 38€31H0T0 HEOAa HEBOOPYKEHHBIM IJ1a30M C UCIIOIH30BAHUEM KOMITBIOTEPHBIX
MPHUIIOKEHUH JUTS OTIpeIeTICHHsI TIOJIOKEHUST HEOECHBIX 00hEKTOB Ha KOHKPETHYIO AaTy: OCHOBHBIE
co3Be3ausi CeBEpHOro MoMymapus 1 sipkue 3BE3/bI.

Hab6nronenus B Teneckon JIyHbI, MIIaHET, TYMAHHOCTEH U 3BE3HBIX CKOTUICHHH.

Du3n4ecKuil MPaKTUKYM.

CriocoObl u3MepeHust GU3NUECKUX BEJIHMYUH C MCIOIH30BAaHUEM aHAIOTOBBIX U IH(PPOBBIX
W3MEPUTENbHBIX TMPUOOPOB H  KOMIBIOTEPHBIX JAaTYMKOBBIX CHUCTEM. AOCOIIOTHBIE U
OTHOCHUTEIIbHBIE  TIOTPEITHOCTH  HW3MepeHud  dusmyeckux BenuuuH. OleHKa TpaHUIl
MIOTPEUIHOCTEM.



[IpoBeneHNEe KOCBEHHBIX U3MEPEHUH, HCCIICIOBAHUN 3aBUCUMOCTEH (PU3MUECKUX BEITUYHH,
MPOBEpPKa MPEAIOKEHHBIX THIMOTE3 (BHIOOP M3 pabOT, OMMCAHHBIX B TEMATHYECKUX pa3Jenax
«YYeHUYECKHI SKCIIEPUMEHT, 1a00paTOpHBIC PAOOTHI, TPAKTHKYM)).

Oo6o0maronee NoBTOpeHNe.

O6o0menne W cucTeMaru3alusl coiepXaHus paszzneioB kypca «MexaHukay,
«Monekynsipaast GU3HKa U TEPMOJUHAMHKAY», «IIEKTpoauHaAMUKay», «KoneOGaHUsS M BOJHEI,
«OCHOBBI  CIIEIMANIBHON TEOpPUHM OTHOCHTENbHOCTHY», «KBaHTOBas Qu3uka», «IIEMEHTHI
ACTPOHOMHUU U aCTPOPUIUKI.

Ponp ¢u3uku U acTpOHOMHUHM B SKOHOMHYECKOH, TEXHOJOTHYECKOW, COIHMAIBbHON U
ATHYECKOH chepax AeaTeIbHOCTH YeJIOBEKa, POJIb U MECTO (PU3MKH M aCTPOHOMUHU B COBPEMEHHON
HAyYHOW KapTHHE MHpa, 3HAYCHHE OIMUCATEIIbHOM, CHCTEMAaTU3UPYIONIeH, OOBICHUTEIILHON U
MpOrHocTu4Yecko PpyHKUUN Pu3ndeckor Teopuu, poib GU3NYECKON Teopuu B GOPMUPOBAHUU
MpeJICTaBICHUI 0 GU3NYECKOM KapTHHE MUPA, MECTO (PU3MUECKON KapTHHBI MUpPa B 001EM PsIy
COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX NPEACTABICHUIN O IPUPOJIE.

Me:xnpeameTHblie CBSI3H.

Wzyuenue kypca ¢usuku yrinyon€HHoro ypoBHs B 11 kiacce ocyiiecTBisieTcsl ¢ yu4€ToM
COJIEp)KATENbHBIX MEXIIPEIMETHBIX CBA3€H C KypcamMu MaTeMaTUKH, OWOJIOTHUH, XHMHUH,
reorpaduu U TEXHOJIOTHH.

Mesicnpeomemnole nOHAMUA, C6A3AHHBIE C UZYUEHUEM MEMO008 HAYYHO20 NO3ZHAHUA:
sBIICHUE, Hay4yHbIH (akT, rumore3a, Qu3uyeckas BeJIMYMHA, 3aKOH, TEOpHs, HaOIOJeHHE,
3KCHEPUMEHT, MOJEIUPOBAHUE, MOJEIb, U3MEPEHUE, TOTPEIIHOCTH U3MEPEHUI, U3MEPUTEIIbHBIC
npubopsl, nudpoBas 1adopaTopusi.

Mamemamuka: pemieHre CUCTEMbI ypaBHeHUH. TpuroHomerpuueckue QyHKIUH: CHHYC,
KOCHUHYC, TAHI€HC, KOTAHT€HC, OCHOBHOE TPHUTOHOMETPHUUECKOE TOKIECTBO. BekTopsl u Hx
MPOEKIIMA HAa OCU KOOpAMHAT, CIOKEeHUE BEKTOpOB. [Ipou3BonHbIE 31eMEHTapHBIX (DYHKUIUM.
[Tpu3Haku no100us TPEYroabHUKOB, ONPEEICHNE TUIOIAIU TUIOCKUX GUryp U 00bEMa Tel.

buonozua: >nexTpudeckue sIBICHUS B )KUBOU PUPOJIE, KoJieOaTeIbHbIE TBUKEHUS B )KUBOI
NpPUPOJE, SKOJOTUYECKHE PUCKA TPU MPOU3BOACTBE BJIEKTPOIHEPrUH, 3JIEKTPOMArHUTHOE
3arps3HEHUE OKPYKAIOIIEH Cpenbl, yJIbTPa3BYKOBash JIMArHOCTHMKA B MEIUIMHE, ONTHYECKUE
SIBJICHUS B YKUBOW MPUPOJIE.

Xumusa: CTpoeHHE aTOMOB M MOJIEKYJ, KpUCTaJJIM4YecKas CTPYKTypa TBEPABIX Tell,
MEXaHHU3MBbI 00pa30BaHUS KPUCTATUIMUECKOM PEIIETKY, CIIEKTPAIbHBIN aHAIHN3.

T'eozpaghusa: marHuTHBIE TIOMIOCA 3E€MIIH, 3aJIe)KU MArHUTHBIX Py, POTOChEMKA 3eMHOMN
MOBEPXHOCTH, ceiicmorpad.

Texnonozusa: NpuMEHEHNE MOCTOSHHBIX MarHUTOB, AJIEKTPOMAarHUTOB, IEKTPOABUTATENb
Sxobu, reHepaTop TMEPEeMEHHOTO TOKa, HWHAYKIMOHHAs Tiedb, JIMHHH DSJeKTpoliepenad,
AIIEKTPOJIBUTATENb, pajap, pPaauONPUEMHUK, TeleBU30p, aHTeHHa, TeiedoH, CBU-neus,
VIBTPAa3BYKOBas JMArHOCTHMKAa B TEXHHWKE, MPOCKIIMOHHBIA ammapar, BOJOKOHHAs ONTHKA,
COJIHEUHas Oarapes, CITyTHUKOBBIC IPUEMHUKH, sIJICPHAS YHEPTeTUKA U SKOJIOTUUECKHUE aCTIEeKThI
€€ pa3BUTHS.

IINIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pe3y/IbTaThbl OCBOCHUS yueOHOro npeamera «DOHU3MKa» JOIKHBI OTpaXkaTh
TOTOBHOCTb M CIIOCOOHOCTH OOYYaIOLIMXCS PYKOBOJCTBOBATHCS CPOPMHUPOBAHHONW BHYTPEHHEH



MO3UIMEH JIMYHOCTH, CHCTEMON IIEHHOCTHBIX OpPHEHTAlMil, MO3UTHUBHBIX BHYTPEHHUX
yOeXKIeHUI, COOTBETCTBYIOIIMX TPAIUIMOHHBIM IIEHHOCTSM  POCCHIICKOro  0OIIecTBa,
paclIupeHre KU3HEHHOI'O OIbITa U ONbITA AESITEIBHOCTH B IIPOLIECCE PEATU3ALUN OCHOBHBIX
HAIpPAaBJIEHUN BOCIIUTATEIBHOMN I€ATEIHLHOCTH, B TOM YHCJIE B YACTH:

rpa:kIaHCKOr0 BOCIIMTAHHUS:

e CchOPMHUPOBAHHOCTh TPAXKIAHCKOW MO3MLIMU OOYYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOT0 00IIEeCTBA;

® [PUHATHE TPAJUIMOHHBIX OOIIEYETOBEYECKUX I'YMAaHHUCTUUYECKUX U IEMOKPATHYECKHX
IICHHOCTEI;

® TOTOBHOCTb BECTH COBMECTHYIO JIESITEIBHOCTh B MHTEpECaX IPaKIaHCKOTO OOIIECTBa,
y4acTBOBATh B CaMOYIPABJICHUU B 00pa30BaTEIbHOIN OpraHu3alny;

® yMEHHME B3aMMOJEICTBOBATH C COLMAIbHBIMU MHCTUTYTAaMH B COOTBETCTBUM C HX
GYHKIUSMU ¥ HA3HAUYCHUEM;

® TOTOBHOCTh K T'YMAHUTApPHOU U BOJIOHTEPCKOM J1€ATEIBHOCTH.

NATPHOTHYECKOT0 BOCIIUTAHUS:

¢ chopMHPOBAHHOCTH POCCUHUCKON IPaskJaHCKON UICHTUYHOCTH, TATPUOTH3MA;

® [ICHHOCTHOE OTHOILIEHUE K IOCYAapCTBEHHBIM CHUMBOJIaM, JIOCTHIKEHUSM POCCHUHCKUX
y4€HBIX B 001aCTH (PU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

¢ chopMHpPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STHUYECKOTO TOBEICHUS;

® CIIOCOOHOCTB OLEHUBAThH CUTYAIMIO U IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTHPYSICh
Ha MOpaJIbHO-HPABCTBEHHbBIE HOPMBI U LIECHHOCTH, B TOM YHUCJIE B IEATEIbHOCTH YUEHOTO;

® OCO3HaHHE JUYHOTO BKJIAJa B IOCTPOCHHE YCTOWYMBOTO Oy IyILIEroO.

ICTETUYECKOT0 BOCTIMTAHMSA:

® OCTETUYECKOE OTHOUIEHHE K MHUpY, BKJIIOYas JCTETUKY HAay4yHOro TBOPYECTBA,

npucyuiero Gpu3nyeckon Hayke.
TPYAOBOI0 BOCIIUTAHMA:

e UHTEpeC K pa3nyHbIM cdepaM NpoPecCHOHANbHONU IESTENbHOCTH, B TOM YHUCIIE
CBSI3aHHBIM C (DU3MKON U TEXHUKOW, yMEHHE COBEPILATh OCO3HAHHBIM BHIOOP Oymymieit
npodeccuu 1 peanu3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBI;

® TOTOBHOCTH M CIIOCOOHOCTH K 00Opa30BaHUIO U caMOOOpa30BaHHIO B 00JaCTH (U3UKU Ha
MPOTSKEHUH BCEH KU3HU.

IKOJIOTHYECKOr0 BOCTIMTAHUSA:

e c(hOPMHUPOBAHHOCTb HKOJIOTHUECKOM KYNbTYphl, OCO3HaHME TIJI00AJBHOTO XapakTepa
HKOJIOTHUECKUX MPobIIeMm;

® [UIAHUPOBAaHUE M OCYLIECTBIICHUE JECHCTBUN B OKPYXKAIOIIEH Cpelle Ha OCHOBE 3HAHMS
1LieJIed yCTOMYMBOIO Pa3BUTHS YEIOBEUECTBA;

® pacIIMpEeHHE ONbITa JAEATEIbHOCTH JKOJOTMYECKOW HANpPABIEHHOCTH HAa OCHOBE
UMEIOIMXCs 3HAaHUM 10 (pU3HKe.

HeHHOCTH HAYYHOI'0 NO3HAHHUSA:

e cOpMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS (HU3NUECKOI HAYKU;

® OCO3HaHHWE I[EHHOCTH HAy4YHOH JAESTeIbHOCTH, TOTOBHOCTh B TMpOIIECCE€ H3YYEHHUS
GU3MKM  OCYHIECTBISATH  NPOEKTHYIO U HMCCIEAOBATENbCKYIO  JEATENbHOCTh
WH/IMBUIYAILHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATBI



Ilo3naBaTebHBbIE YHHBePCAJIbHbIE YUeOHbIe JeiCTBUS
Ba3oBble JJoruueckue geiicTBUA:

CaMOCTOSITeNIbHO (OPMYIIMPOBATh U aKTyaJIU3UpPOBaATh MpoOieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPEeIIATh LENH NeSTeIbHOCTH, 3a/]aBaTh MapaMeTPhl U KPUTEPUH UX TOCTHIKEHUS,
BBISIBJISITH 3aKOHOMEPHOCTH U TPOTHBOpPEYMS B paccMaTpUBaeMbIX (PU3MUECKHX
SIBJICHUSIX;

pa3zpabaTeiBaTh IUIAaH peHIeHHs NOpoOJieMbl C y4€TOM aHalIM3a UMEIOUINXCS
MaTepUaIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JE€ATEIbHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB IIEIISAM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITETbHOCTH;

KOOPJMHHUPOBATh M BBIOJHATH PabOTy B YCIOBHUSIX PEaTbHOrO, BUPTYAJIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIILJICHUE MPU PELICHUH KU3HEHHBIX TPOOIIEeM.

Ba3oBLlIe uccienoBaTelLCKUeE AeiiCTBHSA .

BJIa/IETh HAYYHOW TEPMUHOJIOTHEH, KIIFOUEBBIMH MOHATHIMH U MeTOAaMH (DU3HUECKO
HAYKH;

BJIQJICTh HABBIKAMH YI€OHO-HCCIIEIOBATEILCKON U MPOCKTHON ACSITEILHOCTH B 00J1aCTH
Gu3MKM, CHOCOOHOCTHIO U TOTOBHOCTBIO K CaMOCTOSITENIbBHOMY IOMCKY METOJIOB
pemieHus 3aaad  (PU3MYECKOTO COJNEPIKAHUS, MPUMCHCHHIO PAa3JIMIHBIX METOJOB
MTO3HAHUS,;

BJIQJIETh BUJAAMU JIEATEIHHOCTH IO MOJYUYEHUIO HOBOTO 3HAHMSI, €r0 WHTEPIIPETALUH,
peoOpa3OBaHUIO U MPUMEHCHHIO B PA3JIMYHBIX YUEOHBIX CUTYAIUSX, B TOM YHCIIE TIPU
CO3aHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJISITH TTPUUMHHO-CJICICTBEHHBIC CBSI3U M aKTyallU3UpOBaTh 3aJady, BbIIBUTaTh
TUNOTE3Y €€ pelIeHus, HAXOIUTh apryMEHTHI IJIs I0Ka3aTeIbCTBA CBOMX YTBEPKICHHIH,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

AHAIM3UPOBATh TIONYYCHHBIC B XOJE pCIICHUS 3a7]add Pe3yabTaThl, KPUTHUYSCKU
OIICHUBATH UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHUSX;
CTaBUTh U (POPMYIIUPOBATH COOCTBEHHBIE 3a7]a4 B 00pa30BaTEIbHOMN NeATEIHLHOCTH, B
TOM YHUCJIC TIPH U3yUCHUH (PU3UKH;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OIICHUBATh TPHUOOPETEHHBIN OITBIT;

YMETh MMePEHOCUTH 3HAHUS 10 (PU3MKE B IPAKTHUYECKYIO 00JIaCTh KU3HEACATCILHOCTH,
YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00JIacTeH;

BBIIBUTATh HOBBIE HJIEH, Ipe/IaraTh OPUTHHANBHBIE MTOIXOAbl U PEIICHHUS,

CTaBUTH MPOOIEMBI U 33]]a4H, TOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUSI.

Pabora ¢ nnopmanmeii:

BJIQ/ICTh HABBIKAMU MOTYYCHUSI MHPOPMAITUHU (PU3HUECKOTO COJIEPKaHUs U3 UCTOUYHUKOB
pa3HBIX THUIIOB, CAMOCTOSITENIbHO OCYIIECTBISATH MOUCK, aHAJIN3, CUCTEMATHU3AINI0 U
MHTEPIIPETANNIO MHPOPMAIINK Pa3INYHbIX BUIOB U (POPM MpeacTaBICHUS;

OIICHUBAThH JJOCTOBEPHOCTH HH(OPMAIIHH;

HCIIONIb30BaTh CPEJCTBA HH(POPMAIIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJOTHUH B
peIIeHNHd KOTHUTHBHBIX, KOMMYHHMKATHBHBIX W OPTaHU3AIMOHHBIX 3aJa4 C
cobmonenneM TpeOOBaHM JPrOHOMHUKH, TEXHUKA O€30MacCHOCTH, THUTHEHBI,



pecypcocOepekeHrsl, TPABOBBIX M OJTHYECKUX HOPM, HOPM HH(DOPMAIMOHHON
0e30IMacHOCTH;

CO3/1aBaTh TEKCThl (DPU3MYECKOTO COJCpKAaHUS B DPA3IUYHBIX (popmarax ¢ ydéTom
Ha3HAuYeHUs MHPOPMALMU U IEIEBOM ayIWTOPUH, BBHIOMpAs ONTUMAIbHYIO (Gopmy
IpEeCTaBICHNS U BU3yaIH3allHH.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

OCYILECTBIISATH OOIIEHHE HA YPOKaX (PU3UKH U BO BHEYPOUHOM NEATEIHHOCTH;
pacro3HaBaTh MPEANOCHIIKA KOHMIUKTHBIX CUTYAllM U CMSATYaTh KOH(IUKTHI;
pa3BEPHYTO U JIOTMUHO H3JIaraTh CBOIO TOYKY 3PEHHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB;

MOHMMATh U UCTOJIb30BaTh MPEUMYLIECTBA KOMAaHIHON U MHAUBUAYAIbHON pabOTHI,
BbIOMpaTh TEMAaTUKY U METOJIbI COBMECTHBIX JIEHCTBUM C yU€TOM OOIIUX MUHTEPECOB U
BO3MO>KHOCTEM Ka)KJI0T0 UleHa KOJUIEKTHBA,

NPUHUMATH 1€ COBMECTHOW JESTENIbHOCTH, OPraHMW30BBIBATH U KOOPIWHUPOBATH
IeiCcTBUS MO €€ JOCTM)KEHUIO: COCTAaBIATH IUIAH JACUCTBUM, paclpeneisTh POy C
y4€TOM MHEHUN YYaCTHUKOB, 00CYXaTh Pe3yIbTaThl COBMECTHOM pabOTHI;

OLICHMBATh KA4eCTBO CBOETO BKJAJa M KaXKJOTO YyJYacCTHUKA KOMaHIBI B OOIIWI
pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeJiaraTb HOBbIE MTPOEKTHI, OLEHUBATh UJIEU C NO3UIMH HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYHMMOCTH;

OCYIIECTBJISATh MO3UTUBHOE CTPATETMYECKOE ITOBEACHHME B PA3IMYHBIX CUTYyalMsX,
IPOSBIISATH TBOPYECTBO U BOOOpAKEHUE, ObITh MHUIIMATHBHBIM.

PerynsiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE /1eiiCTBUSA
Camoopranu3anus:

CaMOCTOSITENIbHO OCYIIECTBIISATH MO3HABATEIBHYIO JIEATEIHHOCTh B 001acTH (PU3UKU U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U ()OPMYITHUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOATENIBHO COCTABJIATH IUIAH PELICHUsI PACUETHBIX U KAUECTBEHHBIX 3a/ay, IJIaH
BBITIOJTHEHUS MIPAKTUYECKOW PabOThl C YyUETOM HMMEIOIIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOYTEHN;

JlaBaTh OLIEHKY HOBBIM CUTYallHUsIM;

pacupsaTh paMKi y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEANOUYTCHUN;

JIeNIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
peLIeHuE;

OILICHUBATh MMPUOOPETEHHBIN OTIBIT;

croco6cTBOBaTh (HOPMHUPOBAHHUIO U TPOSIBICHUIO JPYAUINH B 00IACTH (PHU3UKH,
MOCTOSTHHO TMOBBIIIATH CBOW 00pa30BaTeNbHbIN U KyJIbTYPHBIN YPOBEHbD.

CﬂMOKOHTpOJ’Ib, AMOLMOHAIbHBIA HHTEJLJIEKT:

JIaBaTh OLEHKY HOBBIM CHUTYalllsIM, BHOCUTb KOPPEKTUBBI B ACATEIBHOCTh, OLIEHUBATH
COOTBETCTBUE PE3YJILTATOB LIEISIM;

BJIQJIETh HABbIKAMHU II03HABATENbHOM peQIeKCUM KaKk OCO3HAHUS COBEPIIAEMbBIX
JIEMCTBUM U MBICIUTENIBHBIX IIPOLECCOB, UX PE3YIbTATOB U OCHOBAHUN;

MCIIOJIb30BaTh PUEMBI peIeKCUU 1711 OLIEHKH CUTYallld, BEIOOpa BEPHOTO PELICHMUS;
YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO ITPUHUMATh PELICHHUS 110 UX CHIXKEHHUIO;
IIPUHUMATh MOTUBBI U apIyMEHTBI APYIUX IIPU aHAIU3€ PE3YJIbTATOB IEATEIBHOCTH;
NpUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U JIOCTOMHCTBA,;

IIPUHUMATh MOTUBBI U apI'yMEHTBI APYIUX IIPU aHAIU3€ PE3YJIbTATOB IEATEIBHOCTH;



pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIUOKH.

B mporiecce MOCTHKEHHs JTHYHOCTHBIX PE3yJbTaTOB OCBOCHHUS IMPOTPaMMbl MO (hu3mke st
YPOBHS CpeaHEro o01ero oopa3oBaHus y 00yUJarOIIUXCS COBEPIICHCTBYETCS dIMOIMOHATBHBIN
UHTEJUICKT, MPEANoJaranui choOpMHUPOBAHHOCTS:

CaMOCO3HaHUs, BKIIOYAIOMIETO CIOCOOHOCTh IOHMMAaTh CBOE SMOIMOHAIBHOE
COCTOSTHUE, BUJICTh HAIIPABIICHUS PA3BUTUS COOCTBEHHOW 3MOIIMOHATILHOU Cephl, OBITh
YBEPEHHBIM B cebe;

CaMOpPETYJIMPOBAaHUs,  BKIIOYAIOMIETO  CAMOKOHTPOJIb,  yYMEHUE  NPUHUMATH
OTBETCTBEHHOCTH 3a CBOE IMOBE/ICHUE, CIIOCOOHOCTh aIalTHPOBATHCS K IMOIIMOHAILHBIM
U3MEHEHHSM U MPOSIBISITh THOKOCTD, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIINH, BKIIOYAIOMICH CTPEMIICHHE K TOCTHXKEHHUIO IICNIU U YCIEXY,
ONTHUMH3M, HHUITMATUBHOCTh, YMEHHUE JICHCTBOBATh, UCXO/ISI U3 CBOMX BO3MOXKHOCTEH;
OIMIATHH, BKIIOYAIOIICH CIIOCOOHOCTh MOHUMATh 3MOIMOHALHOE COCTOSIHHE JIPYTHX,
VUUTBIBATh €0 TIPU OCYIIECTBICHUU OOIICHUS, CIIOCOOHOCTh K COYYBCTBUIO U
COTEePESIKUBAHUIO;

COLMAIBHBIX HABBIKOB, BKJIFOYAIOIIMX CIIOCOOHOCTh BBICTPAWBaTh OTHOILICHUS C
JIPYTHMH JIFOJIbMU, 3a00TUTHCS, MIPOSIBJIATh HHTEPEC U pa3peniaTh KOH(IUKTHL.

INPEJIMETHBIE PE3YJIBTATDBI

K xonny oOyuenust B 11 knacce npeIMETHbIE pe3yJabTaThl Ha YIIyOJIEHHOM YPOBHE JIOJIKHBI
oTpaxarb chOPMUPOBAHHOCTD y O0YUAIOIINXCSI YMEHUM:

MOHUMATh POJb (U3UKH B DKOHOMHUYCCKOW, TEXHOJIOTHYECKOH, COIUAIBHOH U
ATHYECKON cdepax IesTeIBbHOCTH YeNOBEKa, POJb U MEeCTO (PU3MKH B COBPEMEHHOMN
Hay4YHOU KapTHHE MHUPA, POJIb ACTPOHOMHH B IPAKTUYECKON JESITEIBHOCTH YEI0BEKa U
JalbHEHIIEM  HAYYHO-TEXHUYECKOM  Pa3BUTHHM,  3HAYCHHE  OIMCATEIBHOM,
CHCTEMaTU3UPYIOLIEH, OOBSICHUTENBHOM M MPOrHOCTUYECKOM (PYyHKIMH (uzndeckoit
TEOPUM — DIJIEKTPOJMHAMHKH, CIHELUAIBHOM TEOPHUM OTHOCUTEIBHOCTH, KBaHTOBOW
¢u3uku, ponb GU3NYECKON TEOpUH B (GOPMUPOBAHUU TMpPEACTaBICHUN 0 (U3HUECKOi
KapTHHE MHUpPa, MeCTO (u3MyecKol KapTHHBI MHpa B OOILEM psy COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX MPEJICTABICHUN O IIPUPOJE;

pa3auyaTh yCIOBUS MPUMEHUMOCTU MoJienel (PU3HMUeCKUX TeJl U MPOLEeCCOB (SBICHUI):
OJIHOPOJIHOE JJIEKTPUYECKOE U OJHOPOJHOE MArHUTHOE II0Js, TapMOHUYECKHE
KojeOaHusl, MaTeMaTUYeCKUH MAasTHUK, WACaJIbHBIA MPYXUHHBIH  MAasTHUK,
rapMOHUYECKHE BOJIHBI, HJI€aNIbHBIA KOJIeOaTeIbHBIH KOHTYp, TOHKas JIMH3a, MoJiesei
aToma, aTOMHOTO s1Ipa U KBAaHTOBOM MOJIEIIU CBETA;

paznuyaTh ycinoBUs (TpaHMIlBl, OOJACTH) NPUMEHHUMOCTH (PU3WYECKHX 3aKOHOB,
NOHUMAaTh BCEOOIIMH XapakTep (yHJaMEHTAJIbHBIX 3aKOHOB M OIPaHUYEHHOCTh
WCITOJIb30BAaHUsl YaCTHBIX 3aKOHOB;

AQHAIU3UPOBATh U OOBSACHATH SJIEKTPOMArHUTHBIE IMPOLIECCHl U SIBJICHMSI, UCIOJb3Ys
OCHOBHBIE TIOJIO)KEHHMSI W 3aKOHBl DJIEKTPOAVMHAMUKM M CHEUUAIbHOM TEOopuu
OTHOCHUTENIbHOCTH (3aKOH COXPAaHEHHs 3JEKTPUUECKOTo 3apsia, cujia AmIiepa, cuiia
JlopeHnia, 3akOH 3JIEKTPOMAarHMTHOM HMHAYKIMM, npaswiao Jlenma, cBs3zp JOC
CaMOMHYKIUU B 3JIEMEHTE MIEKTPUYECKOM LIENIH CO CKOPOCTHIO U3MEHEHUS CUIIBI TOKA,
MOCTYJIaThl CIIEUATbHON TEOPUH OTHOCUTEIBHOCTH DHHIITENHHA);



AQHAIU3UPOBATh U OOBACHATH KBAHTOBBIE MTPOLIECCHI U SIBICHUS, UCTIONb3YS MOJI0KEHUS
KBaHTOBOW (u3uku (ypaBHeHHe OiHITEHHA 11 doTodPderra, mepBelii U BTOPOU
nocTysatel bopa, MpUHIKIT COOTHOIIEHUsT HeonpeaenéHHocTel ['ei3eHOepra, 3aKOHbI
COXpaHEHHs 3apsAI0BOTO M MAaCCOBOTO YHCEN M SHEPTHH B SIICPHBIX PEAKIHMAX, 3aKOH
pPaZo0aKTUBHOIO pacmaja);

ONKCHIBATh (PU3NUECKHE MPOIIECCHI U SIBICHUS, UCIIOJIb3YS BEIMYMHBI: HAMPSKEHHOCTh
AIEKTPUYECKOTO MOJISA, TOTEHIIHAI SJEKTPOCTATUYECKOTO MOJIs, PA3HOCTh MOTEHIINAJIOB,
ANEKTPOABIDKYILAs CHJIa, WHIAYKIMS MAarHUTHOTO TIIOJIsl, MAarHUTHBIA IOTOK, CHIIA
AwMriepa, WHAYKTUBHOCTb, OJJICKTPOJBIDKYIAS CHJIA CAMOWHAYKIUU, DSHEPrus
MarHUTHOTO TIOJISl TIPOBOJIHUKA C TOKOM, PEIISTUBUCTCKUN UMITYIbC, MOJTHAS SHEPTHUS,
SHEPrusi MOKOs CBOOOAHON YaCTHUIIbl, SHEPTHsI U UMIYJILC (OTOHA, MACCOBOE YUCIIO U
3apsij sipa, SHEPTUs CBS3U Apa;

OOBSICHATE OCOOEHHOCTH TPOTEKaHHUS (PU3MUYECKUX SBICHUH: 3JICKTPOMArHUTHAS
WHAYKINS, CAMOUHIYKIIUS, pe30HaHC, nHTepdepeHIs BOIH, TUpaKIus, TUCHepCus,
MIOJTHOE BHYTPEHHEE OTpaxkeHue, hotornekrpuueckuii apdexTt (poroaddekr), anpda- u
Oera-pacmansl saep, raMMa-u3IIydeHue suep, (Gu3ndecKue MPUHIMIBI CIIEKTPAIHLHOTO
aHainu3a 1 paboThl J1azepa;

OTIpEe/IeNIATh HANpaBlI€HUE MHIYKIIMM MArHUTHOTO TMOJI MPOBOJAHHMKA C TOKOM, CHJIBI
Awmriepa u cuibl JlopeHna;

CTPOUTHh H300pa)KeHHEe, CO37aBaeMOE€ IUJIOCKUM 3€pPKajoM, TOHKOW JIMH30H, |
pPacCcUUTHIBATh €r0 XapaKTePUCTHUKHU;

NPUMEHSITh OCHOBOIOJIATAlOIINEe aCTPOHOMHUYECKHE TMOHITHS, TEOPHHA W 3aKOHBI IS
aHayM3a U 00bsICHEHHS (PU3UUECKHX MPOIIECCOB, MPOUCXOASIINX B 3BE3/1aX, B 3BE3THBIX
cHCTEeMaX, B MEKTaJaKTHUECKOU Cpesie; ABIKEHHUS HEOSCHBIX TeJl, SBOJIOIUU 3BE3] U
Bcenennoii;

MPOBOJNTH HCCIIEOBAaHHE 3aBUCHUMOCTEH (U3NYECKUX BEIUYMH C HUCIOJIH30BAHUEM
MPSIMBIX U3MEPESHHM, TIPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DUKCHPOBATH Pe3yIbTaThI
MOJyYEHHOW 3aBUCHUMOCTH (PH3UYECKMX BEIMYMH B BHAE TpaduKOB C Y4ETOM
a0CONIOTHBIX ~TOTPEIIHOCTeH HM3MEpPEeHMi, JlenaTh BBIBOABI IO  pe3ylbTaTaM
UCCIIE/IOBAHMS,

MPOBOJNTH KOCBCHHBIC HM3MEPCHUsS (PU3NICCKUX BEIMYWH, TMPH ITOM BBIOMPATH
ONTUMAIIGHBIA METOJ] HM3MEpPEHHs, OIICHWBaTh AaOCOJIOTHBIE ¥ OTHOCHUTEIHHBIC
MOTPEIIHOCTH MPSMBIX ¥ KOCBEHHBIX U3MEPEHUIA;

MIPOBOJMTH OIIBITHI 11O MTPOBEPKE MPEI0KEHHOMN TMIOTE3bI: TIAHUPOBATH IKCIIEPUMEHT,
coOupaTh HIKCIIEPUMEHTATIBLHYIO YCTAHOBKY, AaHATTU3UPOBATh MOJIyUYEHHBIE PE3yIbTaThl U
JIeNIaTh BBIBOJI O CTaTyce MPEIOKEHHON THITOTE3HI,

OIMCHIBATH METOJIBI TIOJyUEHUS HAYIHBIX ACTPOHOMHUYECKHX 3HAHU;

coOnrofarh mpaBuia 0e30MacHOro TpyJa IpH MPOBEIECHUU HUCCIECIOBAHHMA B paMKax
y4eOHOr0 SKCIIEPUMEHTA, MPAKTUKyMa U Yy4eOHO-HCCIEIOBATENbCKOW W TPOEKTHOM
NeSITETHHOCTH C HWCIOJh30BAHUEM HM3MEPUTEIBHBIX YCTPOWCTB M JIaOOPaTOPHOTO
000pyI0BaHNS;

peliaTh pacuéTHBIC 337a4H C IBHO 3aJJaHHOW U HESIBHO 33JaHHON (PH3UYIECKON MOAEIBIO:
Ha OCHOBAaHWHW aHalM3a YCIOBHS BBHIOMpATh (U3NUYECKHE MOJIENH, OTBEYAIOIINE
TpeOOBaHUSAM 3a/la4y¥, MPUMEHATh (POPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJAThI
(bU3MYECKUX TEOPH MPU UCTOIH30BAHUU MATEeMATUYECKUX METOJOB pEIIeHUs 3a1ad,
MIPOBOJIMTH PACUYETH HA OCHOBAHMH UMEIOITNXCS JIAHHBIX, aHATTM3UPOBAThH PE3YJIbTATHI U
KOPPEKTHPOBATH METO/IbI PEIICHHSI C YIETOM MOTyUYEHHBIX PE3YIIbTAaTOB;



pelaTh KauecTBEHHBIE 3a7auu, TpeOyromre MpUMEHEHUs 3HAaHUI U3 Pa3HbIX pa3/IesioB
Kypca (U3MKH, a TakKe MHTEerpaluy 3HaHWM W3 JPYIHX HpPEeIMETOB €CTECTBEHHO-
HAay4YHOTO IMKJIA: BBICTPAMBATh JIOTMYECKYIO ILIEMOYKY PACCYXKJICHHH C ONOpOW Ha
U3y4CHHBIC 3aKOHBI, 3aKOHOMEPHOCTHU U (pU3HUYECKHE SIBICHUS;

HCIIOJIb30BaTh TEOPETUUECKHE 3HAHUS JUIsl O0BSCHEHUSI OCHOBHBIX MPUHIIUIIOB PaOOThHI
WU3MEPUTEIIbHBIX TPHOOPOB, TEXHUIECKUX YCTPOUCTB U TEXHOJIIOTHUYECKUX MPOIIECCOB;
MPUBOIUTH MPUMEPHI BKIIA1a POCCUNUCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKd, B OOBSCHEHHE IPOLECCOB OKPYXKAIOIIETO0 MHUpPA, B PA3BUTHE TEXHUKH U
TEXHOJIOTHI;

AQHAIM3UPOBATh U  OLIEHUBATh IIOCJIEJICTBUS OBITOBOM M  MPOU3BOJCTBEHHOU
NEeSTEIbHOCTH 4eJOBeKa, CBS3aHHOW ¢ (U3MUECKUMHU IMpolLleccaMH, C TO3ULUN
IKOJIOTMUYECKOMN 0€30MacHOCTH, IIpeICTaBICHUN 0 paloHaIbHOM
[IPUPOJIONOIb30BAaHUH, A TAKXKE Pa3yMHOM MCIOJIb30BAaHUU JIOCTH)KEHUN HAYKU U
TEXHOJIOTHH JIJIs TalbHEHUIIero pa3BUTHUS Y€JIOBEUECKOT0 00IIIeCTBa;

MPUMEHSTh Pa3IUYHbIe CTIOCOOBI paboThI ¢ HHpOpMAIUEil GU3NYECKOTO COAEPIKAHUS C
UCIIOJIb30BAHUEM  COBPEMEHHBIX HMH()OPMAIIMOHHBIX  TEXHOJIOTUH, TpPU  ITOM
UCIIOJIb30BaTh COBPEMEHHBIE HH(POPMAIIMOHHBIE TEXHOIOTHH I TIOUCKa, TIepepaboTKu
U MIPEAbSBIICHUS YIeOHON U HAYYHO-TIOMYJIIPHOW WH(GOPMAIIUHN, CTPYKTYPHPOBAHUS U
WHTEpIpeTalui WHPOPMAIMU, MOTYYEHHON U3 Pa3IMYHBIX UCTOYHUKOB, KPUTHUECKU
aHAIM3UPOBATh MONydyaeMyl0 MHGOPMAIUIO U OIEHUBATh €€ JTOCTOBEPHOCTh KakK Ha
OCHOBE UMEIOIINXCS 3HAHUMU, TaK ¥ Ha OCHOBE aHallM3a UCTOYHUKA UH(OPMALINK;
MPOSIBJIATh OPraHU3allUOHHBIE M TI03HABATENIbHBIE YMEHHUS CaMOCTOATEIBHOIO
NpUOOpEeTEeHUs HOBBIX 3HAHWW B TPOIECCE BBHIMOTHEHHUS MPOCKTHBIX U y4eOHO-
UCCIIE0BATEIBCKUX pPadoT;

paboTaTh B IpYIIE C HUCIOJHEHUEM Pa3IMYHbIX COIMAIBHBIX pPOJIEH, IUIAaHUPOBATH
paboTy Tpynmbl, palMoOHAIbHO pACHpPENEsaTh JEATENbHOCTh B HECTaHJAPTHBIX
CUTYaIIUsX, aJIEKBAaTHO OIICHUBAThH BKJIAJ KaXJIOTO U3 YUaCTHUKOB TPYIIIHI B PEIICHUE
paccMaTpuBaeMoii MPOOIEMBI;

NpOSBIISATE MOTHBALMI0O K Oynymed mpodecCHOHATbHOM — JIEATENBHOCTH IO
CHEIHNAIBHOCTIM (PU3UKO-TEXHUYECKOTO TPOdUIIS.
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Bexrop MaruutHOM nHAYKuU. IIpuHnun cynepno3unuu

2 MArHUTHBIX MOJeH. JIMHUKY MarHUTHON MHIYKLIMU 1 !
3 MaruuTHO€ 1oJie MPOBOJHUKA ¢ TOKOM. OmbIT DpcTeaa 1 1
4 CrapToBas KOHTpOJIbHAs paboTa 1 1
5 Cuita Amriepa, e€ HamnpaBJICHHE U MOJTYJIb 1 1
6 [Ipumenenue 3akoHa AMriepa. IIEKTPOU3MEPUTENBHBIC TPUOOPHI 1 2
7 Cua Jlopenua, e€ HanpaBiieHHE U MOYJIb. JIBUXKeHUE 1 5
3apsHKCHHON YaCTHUIIBI B OTHOPOJHOM MAarHUTHOM I10JI€
8 Pewenue 3amau 2
9 Pa6ora cuel Jlopenia 2
10 Pewenue 3amau 2
11 MarnuTHoe nosue B Bemectse. PeppoMarHeTUKH, rapa- u 1 3
JIMaMarHeTUKH
12 OcHoBHBIE cBOMCTBa eppoMarHeTukoB. [I[puMeHeHne 1 3
(dbeppoMarHeTUKoOB
13 Pemenue 3amau mo teme "MaruurtHoe moie" 3
14 Pemenue 3amad mo reme "MarautHoe mose" 3
15 SBnenune Bj'IeKTpOMaFHI/ITHOI\/'I unaykuuu. [Totok BekTopa 1 3
MarHMUTHON MHITYKITUN
16 SJ1C uHaYKIUN 1 4
17 3aKoH 3JIEKTpOMarHuTHOW nHAyKuuu dapanes 1 4
18 Buxpesoe anexkrpuueckoe noise. Toku Oyko 1 4
19 OJ1C uHAYKIMH B ABMXKYLIUXCS IPOBOJHUKAX 1 4
20 Pemenue 3amau 1 4
21 [TpaBumno Jlenma 1 5




I/IH[[yKTI/IBHOCTB. KaTymKa HWHAYKTUBHOCTHU B IICTIU ITOCTOAHHOI'O

22
TOKa

23 SBnenne camonuaykiuu. JJ1C caMOUHAYKIIMU

24 DHeprus MarHUTHOTO TIOJISl KATYIIKHA C TOKOM.
DIEeKTPOMArHUTHOE T0JIe

25 Pemenue 3agau

26 O0001IeHre ¥ cucTeEMAaTH3alMs 3HAHUH 110 TEME
"OnexkTpoguHamMuka"

27 KonTponbhas padota no teme "naexkTpoauHamMuka'

28 Komnebarensuas cucrema. CBoOOAHEIE KOJIEOAHUS.
I"apmoHnueckue KoyieOaHus

29 KunemaTnueckoe ¥ THHAMHUYECKOE OIMMCAHUE KOJIE0aTENbHbIX
IBWKECHUH
DHepreTuvecKkoe onrcanne. BoIBO JMHAMUYECKOTO OMUCAHUS

30 rapMOHUYECKUX KOJEOaHHH U3 UX SHEPTeTUIECKOTO U
KHHEMATHYECKOTO OITMCAHUS

31 Ammuintyna u ¢da3za konedbaHuit
[lepuon u yactora xonedanuii. [leproa Manbix cBOOOAHBIX

32 Koje0aHui MaTeMaTuyecKoro MastHuka. [lepruos cBOOOIHBIX
KoJie0aHui MPYKUHHOTO MasTHUKA

33 3aryxaromue konebanus. BeiHyk1eHHbIe KoeOanus. Pe3oHanc

34 ABTOKOIE0AHUS

35 Pemrenne 3agau

36 Ypok-koH(pepeHus "MexaHndeckue KoeOaHus B My3bIKaTbHBIX

HMHCTpyMEHTax"




O0001IeHYE ¥ cucTeMaTU3alus 3HaHUI 10 TeMe "MeXaHuuecKue

37 8
KoJjebanus"

38 DnekTpoMarHuTHeIe Kosebanus. KonebarenbHbIi KOHTYP 8

39 ®opmyna Tomcona. CBsi3b aMILTUTY B 3apsijia KOHAEHCATOpa C 8
aMIUIUTYI0M CUJTBI TOKA B KOJIEOATETbHOM KOHTYpE

40 3aKOH COXpaHEHHUs SHEPTUU B HICAJIbHOM KOJe0aTeIbHOM 8
KOHTYpE

41 3aryxarolue JIeKTpOMarHuTHbIe KoeOaHus. BeiHyX/1eHHbIE 9
ANEKTPOMArHUTHBIEC KoeOaHus

42 IIepemeHnHsbIl TOK. Pe3ucTop u KOHIEHCATOP B LIENU 9
MIEPEMEHHOT0 TOKa

43 Karymika MHIyKTUBHOCTH B 1M IIEPEMEHHOTO TOKA 9

44 3akon OMa i ANEeKTPUIECKOM LIeMH IEPEMEHHOr0 TOKa 9

45 MOomHOCTh MEPEMEHHOT0 TOKA. AMIUTUTYTHOE U IEUCTBYIOIIEE 9
3HAYEHHUE CUJIbI TOKA W HAIPSHKEHUS

46 Pe3onaHc B a51eKTpHUeCcKOU LIeTH 10

47 Pemenue 3agau 10

48 Wneansusbiif Tpancopmatop. [IponsBoactso, nepenaya u 10
noTpediieHne NEeKTPUUECKON YIHEPTHU
DKOJIOTMYECKUE PUCKHU TIPU MPOU3BOJICTBE FINEKTPOIHEPIUH.

49 KynpTypa ncnonb3oBaHus 3J€KTPOIHEPTUU B TOBCEAHEBHOM 10
KU3ZHU

50 Pemienue 3anau 10

51 Pemenue 3amau 11

59 O06o001eHre 1 cucTeMaTH3aIs 3HaHUH 110 TeEMe 1

"DneKTpoMarHuTHbIe Kosebanus"




53 Mexanuyeckue BOIHbL. XapaKTepUCTUKU MEXAHUYECKUX BOJIH 11

54 CBoiicTBa MEXaHUYECKUX BOJH 11

55 3ByK. XapaKTepUCTUKH 3ByKa 11

56 Nudpas3Byk u ynprpasByk. [llymoBoe 3arps3HeHnEe OKpYKaIOIIeH 12
Cpelsl

57 Pemenue 3amau 12

58 DneKTpOMarHuTHbIE BOJIHBL. M31ydeHne aneKTpoMarHuTHhIX 12
BOJIH

59 DHeprus JIeKTPOMArHUTHBIX BOJIH. CBOMCTBA
ANEKTPOMArHUTHBIX BOJH 12

60 [IIxana 3mekTpoMarHuTHeIX BOJH. [IpuMenenue 12
9JIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY

61 [IpuHIUIIBEI pauOCBA3U U TEJIEBUACHUS. Pagronokanus. 13
DNeKTpOMarHuTHOE 3arpsi3HEHNE OKPYKAIOILEN Cpe/ibl

62 Kontponbnas padota nmo teme "Kosebanust u BOJHBI" 13

63 Caer. 3aK0H IPSIMOJIIMHEHHOTO pacIpOCTpaHEHHsI CBETa 13

64 Pemenue 3an1a4y Ha IpUMEHEHNE 3aKOHA MTPSIMOJIMHENHOTO 13
pacnpoCTpaHEHUs CBETA

65 OTtpaxenune ceta. [Lnockoe 3epkano. Chepuueckoe 3epkajio 13
ITpenomnenue ceera. AGCOTIOTHBIN U OTHOCUTENIbHBIN

66 noKasareib npenomieHus. [lonrHoe BHyTpeHHee OTpakeHuUe. 14
[IpenenbHbIN yroi MOJHOTO BHYTPEHHETO OTPaKEHUS

67 Pemenue 3a1a4 Ha IPUMEHEHNUE 3aKOHOB OTPAKEHUSA U 14
IIPEIOMJIEHUS CBETA

68 Xona nyueit B mpusme. Jucnepcus csera. CII0KHBIA COCTAB 14

oenoro ceera. L{Ber




69 JIun3sl. DOKyCHOE PACCTOSIHUE U ONITUYECKAsl CHJIA JIMH3BI 1 14
70 ITocTpoenne n300pakeHHii B IMH3aX U UX CUCTEMAX. 1 14
VYBenuueHue JTMH3bI
71 Pemenue 3a1a4y Ha MOCTPOEHHUE N300PAKEHUM, I10Ty4aEMBIX C 1 15
IIOMOILBIO JIMH3
72 I'na3 kak onrtuyeckas cucrema 1 15
73 Pemenue 3agau. [Ipenenbl npuMEHMMOCTH F€OMETPUUYECKOM 1 15
OITUKHU
74 CkopocTb cBETa U METO/IbI €€ U3MEPEHUS 15
75 Jlucniepcust cBera 15
76 WuTepdepennms ceera 16
77 KorepeHTHbIE HICTOUHUKU. Y CIIOBUS HAOIIOIEHUSI MAKCUMYMOB U 1 16
MUHHMYMOB
78 Pewenue 3amau 16
79 [Tpumenenne uHTEpHEpEeHIINN 16
80 Hudpaxius ceera 16
81 JudpakionHas pemeéTka. Y cioBre HaO01eHNs TTIaBHbIX 1 17
MaKCUMYMOB
82 Pemenue 3amau 1 17
83 [TorrepeuHoCcTh CBETOBBIX BOJH. [lomspu3anms cBeTa 1 17
84 Pemenue 3amau 1 17
85 CBeToBbI€ ABJIEHUS B IPUPOJIE 1 17
86 O6o0mieHne 1 cucTeMaTu3anys 3Hanui no reme "OnTuka” 1 18
87 KonrtponbHas pabora o Teme «ONTHKa» 1 18
38 ['paHHIIBI MPIMEHUMOCTH KIIACCHYECKOW MEXaHUKH. 3aKOHBI 1 18

QJICKTPOAWMHAMHKU U IMTPUHIUIT OTHOCHUTCIBbHOCTH




89 IToctynatsl ciennaabHON TEOPUU OTHOCUTEIBHOCTH 1 18
IIpocTpancTBeHHO-BpeMeHHON HHTepBai. [Ipeobpa3zoBanus

90 Jlopenna. YcnoBue npuudnHHOCTH. OTHOCHTEILHOCTh 1 18
OJTHOBPEMEHHOCTH. 3aMe JICHUE BPEMEHH U COKpAIEHHE JJTNHBI

91 DHEprusi ¥ UMIYJIbC PEIATUBUCTCKON YaCTHIIBI 1 19

92 CBs13b Macchl C 3HEPTUEN U UMITYJIbCOM PEJIATUBUCTCKOMN 1 19
YaCTHUIbl. DHEPTHUs MTOKOS

93 PaBHOBECHOE TEIIIOBOE M3ITyUCHUE 1 19

94 3akoH cmenieHus Buna 1 19

95 I'unote3a M. [1nanka o kBantax. ®OTOHBI 1 19

96 DHeprus 1 UMIyIbC GpoToHa 1 20

97 ®oroaddext. OnbiTe A. I'. CToneroBa. 3akonsl poTtodddekrra 1 20

08 VYpasaenune DitamreitHa 11t poroaddexra. "KpacHas rpanuma” 1 20
dotorddekra

99 Jasnenue ceera. Onbitel I1. H. JIeOenena 20

100 BoiHOBEIE CBOMCTBA YaCTHII 20

101 Bounsl ne bporis. I[m/nja BOJIHBI J1e bpoitnst u pasmepsl o01acTu 1 21
JIOKAJIN3aIMH JBIDKYIIEHCS YaCTUIIBI

102 KopnyckynsapHO-BOITHOBOM Ayaln3m 21

103 Judpakius 3JeKTPOHOB HA KPUCTAILIAX 21

104 Crnenuduka n3mepenuit B Mukpomupe. CooTHOLIEHUS 1 21
HeomnpeaenénHocrel ['elizenOepra

105 Pemenue rpaduyeckux 3anau 21

106 Pemenue pacuéTHbIX 33124 22

107 KontponsHas padora o temam: "OcHoBsl CTO", 1 99

"KopnyckynsipHO-BOJIHOBOM Ayayin3m"




OnbITEI IO HUCCICAOBAaHUIO CTPOCHUS aTOMaA. HnaHeTapHa;I

108 1 22
Mozenb atoma Pesepdopaa

109 [Toctynater bopa 1 22

110 Bunel criektpoB. CieKTp ypoBHEHN 3HEPTUU aToMa BOAOPOa 1 22

111 CrioHTaHHOE W BBIHYXXJCHHOE M3Ty4YeHUE CBETa 1 23

112 Jlazep 1 23

113 Hyxnonnas monens siipa ['eitizenOepra-MBanenko. 3apsia u 1 23
MaccoBoe 4ucio sapa. M3otomnsl. PaanoakTuBHOCTH
3aKOH pa/In0aKTUBHOTO pacnana. CBONCTBAa HOHU3UPYIOIIETO

114 u3ny4deHus. BnusiHue paiunoakTUBHOCTH Ha )KMBBIE OPTaHU3MBI. 1 23
JozumeTpus
DHeprust CBA3M HYKJIOHOB B sizipe. SnepHbie cuibl. Jledekt Macch

115 anpa. Snepusie peakuuu. SAnepusie peaktopsl. [Ipodiaembl 1 23
YIPaBISIEMOTO TEPMOSAIEPHOTO CUHTE3a. DKOJIOTUYECKUE
ACTIEKThI Pa3BUTHUS SACPHON SHEPTeTUKU
MeTobl pEeTuCTpaIiK U UCCIICIOBAHUS DIIEMEHTAPHBIX YaCTHII.

116 dyHaaMeHTaTbHbIe B3aUMOIeiicTBIS. baprnoHbl, ME30HBI 1 1 ”
nentossl. [Ipencrasnenue o CranaapTHoit Moaenu. Kapk-
TJIFOOHHAsE MOJIEIb a/IPOHOB

117 ®usuka 3a npenenamu CtannapTHol Mojenu. TéMHast MaTepus U 1 o4
TéMHas 3Heprus. EqMHCTBO (u3nueckoil KapTHHbBI MUpa

118 Oranel pa3BUTUS aCTPOHOMHUHU. 3HAYEHHE aCTPOHOMUHU 1 24
[TpruMeHNMOCTH 3aKOHOB (PH3HUKH [T OOBSICHEHUS TIPUPOJIBI

119 KOCMHUYECKHX 00BEKTOB. MeTOIbl aCTPOHOMUYECKUX 1 24
HCCIIE0OBAHUMN

120 CoBpeMeHHBIE ONITHYECKHE TEIIECKOTIIBI, PaTHOTEIeCKOTIHI, 1 24

BHeaTMoc(epHast aCTpOHOMHUS




Bun 3Bé3nHoro Heba. Co3Be3ausi, spKkue 3BE3/bI, MIIAHETHI, HX

121 25
BUJIUMOE JIBUKECHUE

122 Conneunas cucrema. Connue. CollHeYHass aKTUBHOCTb. 25
Ncrounuk sHeprun CosHua U 3BE3]1

123 3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTUKHU. JMarpamMma 25
"CreKTpaJbHbIA KIaCC — CBETUMOCTB"

124 3Be3abI ITIaBHOH II0C/IEN0BATEILHOCTH 25
BuytpeHHee cTpoeHue 38€31. COBpEMEHHBIE ITPEACTABICHUS O

125 IIPOUCXOXKACHUHU U 3BoJrouu CoslHLa U 3BE311. DTalbl KU3HU 25
3BE3]T

126 Mnineunsiii [1yte — Hama 'anaktuka. Tunsl ranaktuk. Y€pHbie 26
JBIPBI B IPAX TaJaKTUK

127 Bcenennas. Paciupenue Beenennoii. 3akon Xa66ma. Teopust 26
Bbonpmoro B3peiBa. PenukroBoe usinydeHue

128 MacmrabHas ctpykrypa Beenennoil. Mertaranaktuka 26

129 Hepeménnrie mpo6iieMbl aCTpOHOMUHT 26

130 duznueckuil NpakTUkKyM o reme "MccnenoBanue necTBus 26
MTOCTOSIHHOTO MarHuTa Ha paMKy ¢ TOKOM"

131 dusnyeckuil MpakTUKyM 1o teme "M3ydeHne 3aBUCUMOCTH CHJIBI 97
AmMrniepa oT cuibl ToKa"

132 dusnueckuit mpakTukyM o teme "HccnenoBanue siBIeHUs 97
AJIEKTPOMArHUTHON UHIYKIUU"

133 dusndeckuil npakTukyM 1o teme "MccnenoBaHue siBICHUS 97
caMOMHAYKIUHU"

134 dusndeckuil npakTukyM 1o teme "M3mepenue nepuona 27

CB060,Z[HBIX KoJIeOaHHMI HUTSHOTO U MPYXXUHHOT'O MasTHHKOB'"




dusnueckuii npakTukyM 1o Teme "[IpeobpazoBanue 3Hepruu B

135 | 27
NPY>KUHHOM MasiTHUKE
®dusnyeckuil mpakTukyM 1o teme "MccinenoBanue nepeMeHHOro

136 TOKa 4epe3 MOCIIeJ0BATEIbHO COeTUHEHHBIE KOHIEHCATOP, 28
KaTyILIKy U pe3uctop”

137 ®u3nYecKuil MpakTUKyM 1o TeMe "M3ydueHue napaMmeTpon 28
3BYKOBOM BOJIHBI"

138 dusnyeckuil npakTukyM 1o teme "M3Mmepenue nokasareins 08
MIpeIoMJIEHUs CTeKIa"

139 ®dusnueckuil npakTukym no treme "M3mepenue GokycHoro 28
pacCTOsTHUSL pacCEUBAIOIIECH JTMH3HI"

140 ®dusnueckuil npakTukym no teme "Habmonenue nudpaxiuu, 28
uHTEephEpEeHIH U TOoJIsIpU3aly cBeTa"
duznyeckuil npakTukyM no teme "OnpeneneHue UMITyJIbca U

141 SHEPIUU PEISITUBUCTCKUX YacTHIl (110 (oTorpadusiM TpEeKOB 29
3apsDKEHHBIX YacTUI] B MArHUTHOM T1oj1e)"

142 duznyeckuil npakTukyM o teme "M3mepeHue nocTostHHON 29
[Tnanka Ha ocHOBe uccienoBanus porodrdpdexra”
dusndeckuil npakTukyM 1o teme "HMccnenoBanue criekrpa

143 Pa3peKEHHOT0 aTOMapHOI0 BOJOPOAA U U3MEPEHHUE ITOCTOSHHON 29
Pun6epra"

144 dusnyeckuil npakTukyM no teme "Hccnenosanue 29
PasMoOaKTUBHOTO (pOHA C UCIIOIBb30BaHUEM JJ03UMeTpa"
dusnueckuit mpakTUKyM 1o teme "Halmronenus 38€3mH0TO HEeba

145 HEBOOPYKEHHBIM IJIa30M C HCIIOIb30BAaHHEM KOMITbIOTEPHBIX 29

MIPUJIOKEHUH JJIs OTpeieNIeH s TI0JI0KEeHUSI HeOECHBIX 00BEKTOB
Ha KOHKPETHYIO AaTy: OCHOBHBIE c03Be3/11s CeBEpPHOTO




noJyapus u sipkue 38€3ab1" win "HabmoaeHus B Teneckor
JIyHbl, 1aHeT, TyMaHHOCTEN U 3BE3AHBIX CKOILIIEHUH"

O06o0menre u cucTeMaTu3aiys 3HaHuii. Poib husuku u

aCTPOHOMUH B 3KOHOMHUYECKOM, TEXHOJIOTMYECKOH, COUAIbHON

146 , , 30
Y ITHYECKOH cepax NesTeIbHOCTH YeI0BeKa

147 O06o001menre u cucTeMaTu3anus 3Hanuid. Poibs 1 Mecto hu3uku u 30
aCTPOHOMHUH B COBPEMEHHON HAy4YHOH KapTHHE MUpa
O06o06menne u cuctemMaru3anys 3HaHui. Ponb pusnyeckoit
TEOPHUU B (GOPMHUPOBAHUHU IIPEACTABIEHNN O (DU3HUUECKOI KapTHUHE

148 30
MHUpa, MECTO (PU3MUECKON KapTHHBI MUpPa B O0OIIEM pATY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUN O IPUPOJIe

149 O06006111eHE ¥ cucTeMaTu3anud 3Hanuii no reme "Knnemaruka" 30

150 O000111eH1E U cucTeMaTH3alus 3Hanuii no reme "Kunemaruka" 30

151 O06o061IeHre U cucTeMaTu3anus 3HaHui o reme "Jlunamuka" 31

152 O00011IeH1E U cUcTeEMAaTH3aIus 3HaHui o teme "CraTuka 31
TBEpAoro rTena"

153 O00011IeHIE U CUCTEMATH3AaIMs 3HAHUN 0 TeMe "3aKOHEBI 31
COXpaHEHUs B MeXaHUKe"

154 O000mieHne n cucreMarTu3anus 3Haunii 1o TeMe "OCHOBEI 31
MOJICKYJIIPHO-KUHETUUECKOU TeopHru"

155 O00011IeHE U CUCTEMATH3AIU 3HAHUI 110 TEME a1
"TepmonnHamuka. TeniaoBble MalIMHbI"

156 NTOroBslii KOHTPOJIBHBIN TECT 32

157 O0600611eHre U cucTeMaTu3alus 3HaHu| 1o TeMe "ArperarHbie 32
cocrossHus BeniecTBa. @a3oBbie nepexoas”

158 O060061IeHre U cucTeMaTu3alvs 3HaHU| 10 TeMe "DIeKTPHIecKoe 32

noJe"




0O060011IeHMe ¥ cucTeMaTu3auud 3Hanuil oo teMe "TlocTOSAHHBIN

159 . " 1 32
AIEKTPUUYECKUN TOK

160 O0o001enye 1 cuctreMaTu3anys 3HaHui o TeMe "Toku B 1 32
pa3nuyuHbIX cpenax”
O0001IeHre ¥ cucTeMaTH3alys 3HaHUH 110 TeMe "MarauTHoe

161 " 1 33
oJjie

162 PesepBHeIil ypok. O000IICHHE U CUCTEMATHU3AIHS 3HAHHM 110 1 23
TeMe "DJIeKTpoMarHuTHass HHAYKIUs"

163 PesepBHblil ypok. O600111€HNE U CHCTeMAaTHU3alHs 3HAHUM 110 1 33
TeMe "Mexanndeckue koiedanus"

164 PesepBHblIil ypok. O600111€HHE U CHCTeMAaTHU3alHs 3HAHUM 110 1 33
TeMe "DIeKTpOMarHUTHBIE KosieOaHus"

165 PesepBHEIil ypok. O000IICHHE U CHCTEMATHU3AIHS 3HAHHUM 110 1 33
Teme "MexaHu4ecKre U JIEKTPOMAarHUTHHIE BOJIHBI"

166 PesepBHblil ypok. O600111€HNE U CHCTeMAaTHU3alHs 3HAHUM 110 1 34
Teme "Ontuka"

167 PesepBHeIil ypok. O60011IeHNE U CHCTeMAaTHU3alHs 3HAHUH 110 1 34
teme "OcuoBrr CTO"

168 PesepBubIil ypok. O6001IeHIE U CHCTeMaTH3allsl 3HAHUHN 110 1 34
teMe "KopnyckynsipHO-BOJIHOBOM nyanu3m"

169 PesepBHrIil ypok. O60011IeHNE U CHCTeMAaTHU3alHs 3HAHUM 110 1 34
TeMe "®Pu3uka atoma"

170 PesepBubIil ypok. O60011IeHIE U CHCTEeMAaTH3allusl 3HAHUH 110 1 34
Teme "@u3nKa aTOMHOTO sI/Ipa U 3JIEMEHTAPHBIX YyacTul"

OBHIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 170 16




YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJLHOI'O
MPOLIECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJIS1 YUEHUKA

» Ousuka. Konebanus u Bonnsl, 11 knace/ Msakuiues I'.51., Cunsxos A.3., OO1ecTBO ¢
OTPaHUYEHHOU 0TBETCTBEHHOCTHIO «/[PODAY; AknimonepHoe 001mmecTBo «M3mareascTBo
«ITpocBemenune»

» dusuka. Onruka. KBantoBas ¢usnka, 11 kmacc/ Msakumes I'.4., CunsikoB A.3., O06mecTBo ¢
OTPaHUYEHHOUW OTBETCTBEHHOCTHIO «/[PODA»; AkimonepHoe obmiecTBo «M31aTenscTBo
«IIpocsemenune»

» ®usnka. DnekrpoauHamuka, 10-11 kmacesl/ Msxumes I'.5., CunsikoB A.3., O0miecTBo ¢
OTpaHUYEHHOU 0TBETCTBEHHOCTHIO «/[PODAY; AxuinonepHoe o6mecTBo «M3nareascTBo
«ITpocBemenue»

METOJUYECKHUE MATEPHUAJIBI 1J151 YYUTEJIA
e Bonkos B.A. YHuepcanbHble yueOHbIe pazpadoTku o ¢pusuke: 11 xmacc
e [llaranuna A.B. ®usuka. Yriyonennsiii ypoBeHb. 11 kimace. Meroanueckoe nmocooue
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