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1. LIEJTM OCBOEHMS JVCIMIUIAHBI (MO Y JIST)

1.1

]_IEIII: nperiofiaBaHuA JUCLIUITIMHBI:

1.2

¢opmupoBaHue y 00yUaroIMXCsl eCTeCTBeHHOHAYYHOTO0 MUPOBO33DEHMST; HAyYHOT'O MBIILUIEHUST; LIeJIOCTHOTO TIPe/CTaB/IeHHUs O
(hr3rYecKrX 3aKOHAX OKPY’KaroIllero Mypa B UX eIMHCTBE M B3aMMOCBSI3U; HAaBBIKOB IPUMEHeHHs TI0I0KeHUH (HyHIaMeHTaIbHOU
(hu3MKK TIPY pellleHNH KOHKPETHBIX TIpeJMeTHO-TTPO(UIBHBIX 3a/jau; TeOPeTUYeCKON U IPAKTHUeCKoi 0a3bl AJIsl yCIeLHOro
OCBOEHHsI UMH ClIeL{Ua/IbHbIX AUCLIUIIUH.

1.3

3a/iaud AUCITUTIIMHBL:

1.4

— 0CBOeHHe 00yUarOIMMHCS 3HAHUM 00 OCHOBHBIX (DM3UUECKUX SIBJIEHUSIX U MTPOLIECCAX, OCHOBHBIX (PM3UUECKUX BEITUUMHAX U
(bu3MUecKrX KOHCTAHTaX, OCHOBHBIX (PM3UYeCKUX 3aKOHAX U IPaHHUIIax UX NPUMEeHUMOCTH, (hyHAaMeHTabHbIX (HU3NUeCKUX
9KCITIEPUMEHTAaX U WX POJIM B Pa3BUTHU HayKW, HAa3HAUEHWH U TIPUHLIUIAX JAHCTBUS BaXKHEHIINX (U3NIECKUX TPHUOOPOB;

1.5

— nproOpeTeHKe 00yUarOLIUMICS YMeHH 0OBSICHUTD OCHOBHBIE Hab/TI0/jaeMble TIPUPOJHbIE I TEXHOTeHHbIe SIBIIeHUs ¥ 3P deKThI
Ha 0a3e 3aKOHOB K/IaCCHUYeCKOH ¥ COBPEMEHHOM (U3HKH;

1.6

— nprobpeTeHre 0OYYAOIIUMUICS YMEHHH 1 HABBIKOB UCIIO/Ib30BaHUs METOAUKY (U3HUECKUX U3MePeHHH 1 00paboTKu
9KCITePUMEHTATbHBIX IaHHBIX, UCIOIb30BaHUSI METOZOB (PU3HMUeCKOTO MOZETMPOBAHMS /ISl PEIIeHNs] KOHKPETHBIX
€CTeCTBEHHOHAYYHBIX ¥ TEXHMUYECKUX 3aJa4;

1.7

— nprobpeTeHre 00yUarOIIMMICS HaBBIKOB KCILTyaTalldl OCHOBHBIX PUOOPOB M 000PyI0BaHMsI COBPEMEHHOU (QU3nUecKon
naboparopun, 06pabOTKU 1 MHTEPIIPETUPOBAHUS Pe3y/IbTaTOB IKCIIEPUMEHTA.

1.8

2. MECTO JUCHUIUIVHBI (MOYJifl) B CTPYKTYPE OGPA30BATE/ILHOU ITPOT PAMMBI

Hukn (pasgen) OIT: |B1.0.11

3. KOMIIETEHIII OBYYAROIIIEI' OCS1, ®OPMUPYEMBIE B PE3YJ/IBTATE OCBOEHUSA JUCIITUIIIMHBI (MOYJIfA)

OIIK-1 CriocobeH pelaTh WHXeHepHbIe 3a/1aui B IPOGheCCHOHATLHOM [IeSITeTBHOCTH C UCTI0/Ib30BaHUEM METO/[OB eCTECTBEHHBIX HayK,
MaTeMaTHuyeCKOro aHa/in3a ¥ MOJie/TMPOBaHUs

OITK-1.2 TIpuMeHsieT OCHOBHBIE TOHSATHS 1 3aKOHBI €CTeCTBEHHBIX HAYK [Jisl PeIIeHUs MpeMeTHO-TPO(UIbHBIX 3a/au

OIIK-1.3 TIpuMeHsieT ecTeCTBeHHOHAYUYHbIE METO/IbI TEOPETHUECKOTO U SKCIIEPUMEHTaIbHOTO UCCIe/[0BaHNsT 0OBEKTOB, TIPOLIECCOB,

SBJIEHUI;

MPOBOJMT 3KCIIEPUMEHTHI 110 BHAaHHOﬁ METOJHWKEe U aHa/IM3UPYET pe3y/ibTaThbl

B pe3ysibTaTe 0CBOEHHUS AUCLUIUTMHBI (MOJYJ/IA) 00yUaIOIIMIiCA A0/DKeH

3.1

3HaTh:

3.1.1

OCHOBHBI€e TIOHSTUSI U 3aKOHbI KJIaCCUYeCKOM U COBpeMeHHOM (hM3UKY U UX POJib B pellleHU! NpeJMeTHO-NIPO(UIbHBIX 3aay;

3.1.2

METO/IbI TEOPETHUECKOTO U FKCIIEPUMEHTATBHOTO UCC/IeI0BaHuUsI (PU3UUECKUX OOBEKTOB, TIPOLIECCOB U SIBJIEHUH, METOJUKY
TIpOBeZieHUsT U 06pabOTKH pe3y/ibTaToB (PU3NUECKOTO FKCIIEPUMEHTA

3.2

YMmeThb:

3.2.1

HCII0/Ib30BaTh OCHOBHBIE TTOHATHSA U 3aKOHBI CI)I/IBI/IKI/I AJId perneHus Hpe,[[METHO-HpOCI)I/I]'ILHLIX 3a/1a4,

3.2.2

TIPUMEHSTH METOZbI TEOPETUUECKOTO U SKCTIEPUMEHTAILHOTO UCC/IeJOBaHUs (PU3NUECKUX 00BEKTOB, TTPOLIECCOB U SBIEHUH,
MIPOBOAUTD (PU3UUECKHEe SKCIIEPUMEHTHI 10 3alaHHOI MeTO/IUKe 1 00pabaThIBaTh UX PE3YJ/IbTAThI

3.3

Bnagers:

3.3.1

HaBbIKaMU MTPHMeHeHHUs] OCHOBHbIX MOHATHH U 3aKOHOB K/1aCCUYeCKOW ¥ COBpeMeHHOH (PU3UKH JJ1s1 pellieHus TIpeiMeTHO-
npouIbHbIX 3a7ay;

3.3.2

HaBabIKaMW TIPUMEHEHUsI MeTO/IOB TEOPETHUECKOTO M SKCIIePUMEHTAILHOTO UCCIeA0BaHUS (HU3MUeCKHUX 00BEKTOB, TIPOLIECCOB U
SIBJIHU#, HABbIKAMU MPOBe/IeHNsT (HH3NUECKUX IKCIIEPUMEHTOB 110 33/IaHHOMN MeTO/IMKe 1 06pabOTKU UX pe3y/IbTaToB

4. CTPYKTYPA 1 COAEP)KAHME JUCITATI/IMHBI (MO/LY J1sT)

Kog

3aHATHA Kypc

HaumeHnoBanue pa3fesioB U TeM /BHJ, 3aHATHA/ Cemectp / | Hacos | IIpumeuanue

Pazpen 1. PUBNYECKUE OCHOBbI MEXAHUKHW




1.1

KWHEMATUKA MATEPUAJIBHOM TOUKU IIpegmet 1 MeTO/BI
MeXaHUKU. Mogiein MaTepuaibHON TOUKH U TBepZoro Tesa. [IoHsATHe cucTeMbl
orcyeTta. BekTopHOE 1 KOOpJMHATHOE OMMCaHKe JBIKEHUsI MaTepUalbHOU TOUKHU.
OcHOBHbIe KMHeMaTHYeCKre XapaKTepUCTUKHA MaTepUanbHOW TOUKU: paJjuyC-BeKTOp,
riepeMelL{eHNe, TPOIeHHbIH My Th, CPeHss 1 MTHOBEHHAst CKOPOCTh, CpeiHee U’
MIHOBEHHOEe yCKOpeHHe, TaHreHL[Ma/IbHOe 1 HOpMaslbHOe yCKopeHHe. BpaiiaressHoe
JIBIKEHHe MaTepuaIbHON TOUKU. BeKTopk! yriia MoBopoTa, yI/IoBOM CKOPOCTU U
yra0BOro yckopeHust. CBsi3b MeXXy YIJIOBBIMU U TMHEHHBIMU BelTMYMHaMH. /JIek/

1.2

OnpepienieHye MJIOTHOCTH TBEP/IOTO TeJla MPABUIBHOM reoMeTpuueckoit popmbl. /Cp/

1.3

Kunemaruka MatepuanbHo Touku /I1p/

1.4

OCHOBBI AIMHAMUKU TTIOCTYIIATEJIBHOT'O ABWKEHWSA TEJTA
IToctynaTensHoe gBuKeHue. ITepBoiii 3akoH HbtoToHa. [ToHsTHE MHEPTHOM MacChl
Tena. Bropoii 3akoH HeroToHa 1 moHsiTHe cubl. TpeTtuii 3akoH HetoToHA. Bujipl cuit.
Curna TsKecTd, Crja BCeMUPHOTO TATOTeHUs], CUila YIIPYTroCTH, CHJla TPeHHsI.
HeunepriyanbHele cucTeMbl 0TcueTa. LleHTpoOe)KHbIe CHUIbI MHEPLIUU U CHJTBI
Kopnonuca. /Jlex/

1.5

OCHOBBI JMHAMUKH TIOCTYTATe/bHOIO ABKeHus Tena /I1p/

1.6

M3yueHue 3aKOHOB MOCTYIATETBLHOTO IBM)KEHHUS C TIOMOII[bI0 MalllMHbI ATBY/Za. /J1ab/

1.7

3AKOHBI UBMEHEHNSA 1 COXPAHEHWA UMITYJIBCA, DHEPTUN U
MOMEHTA NMITYJIBCA Wmnynbc MaTepranbHON
TOUKH Y MeXaHUUEeCKON CHCTeMbI, 3aKOH ero W3MeHeHHs1 U coxpaHeHus1. LleHTp macc
MeXxaHUUeCKOW CUCTeMBI U ypaBHeHHe ero JBiKeHus. KuHeTrnyeckasi sHeprus u
3aKOH ee U3MeHeHUs1. KoHcepBaTHBHbIe M HEKOHCepBaTHBHbIE CUibL. IloTeHIManbHas
sHeprusi. CBsI3b MeX/[y TIOTeHLIMaJbHOW SHeprueld 1 CUIol. 3aKOH U3MeHeHUs U
COXpaHeHUs1 T0JIHOWM MeXaHW4YeCKOM SHepruu cucreMel. MOMeHT UMITy/IbCa
MaTepHaTbHOM TOUKHM U MeXaHUUeCKON CHCTeMbI, 3aKOH er0 W3MeHeHHUs 1
coxpanenust. /Cp/

1.8

TIpoBepka 3aKOHOB COXpaHeHWs! UMITyJ/IbCa M SHePruu npu coyaapenuu ten /Cp/

1.9

JVHAMUKA BPAIIATEJIBHOI'O IBVOKEHWA TBEPIOT'O TEJIA

OCHOBHO}# 3aKOH BpalllaTe/IbHOTO [IBM)KEeHHs TBEP/OT0 Tejla BOKPYT Helo/JBI>KHOU
ocy. MoMeHT nHepLMY. BrrurcieHue MOMEHTOB UHEPLIMM OJHOPOJHbIX
cuMMeTpryHbIX Tesl. Teopema IlITeiiHepa u ee puMeHeHue. KuHeTHuecKasi SHeprust
Bpall[aTe/IbHOTO JBYKEHUSI TBEPIOTO TeJa.

/Cp/

1.10

V3yueHue TUHaMHKU BpaI[aTeLHOTO JABKEHMS C TIOMOIIbI0 MasTHUKa Obepbeka.
/Cp/

1.11

MastHuk Makcsenia. OnpefiesieHrie MOMeHTa MHEpLMU TeJl U NIPOBepKa 3aKOHa
COXpaHeHus SHepruu. /J1ab/

1.12

MEXAHNYECKUE KOJIEBAHUA

Ormpeenenue KonedaHui. XapaKTepUCTUKH FApMOHUYECKHX Kosiebanuii. @opmysia
CJI0KeHHs ABYX rapMOHUYeCKUX KosiebaHui. [IpuMepsl Kosie0aTe/TbHbIX CUCTEM:
NIPY’KUHHBIM, MaTeMaTH4ecKUi U GU3NUeCKU MassTHUKU. Y paBHEHHe 3aTyXaroluxX
KosiebaHuW 1 ero pelieHre. XapaKTePUCTUKH 3aTyXalOIIKX KonebaHid. Y paBHeHNe
BBIHY>K/IEHHBIX K0JieOaHHI MO JeCTBHEM FapPMOHUYECKH U3MEHSIIOIIEICs BHeIIHeH
CWUJIBI U €ro pellleHUe. fIBjieHue pe30oHaHCca.

/Cp/

OripesiesieHre YCKOpPeHUsl CBOOOJHOTO Ma/ieHus IPY ITOMOILM MaTeMaTHYeCKOoro
MasTHuKa. /Cp/

1.14

OrnpefienieHrie MOZAYJISI CABATA C ITOMOLBIO MIPY>KUHHOIO MasiTHUKa. /Cp/

Paszpen 2. TEPMOJMHAMMKA 1 MOJIEKYJ/IAIPHAS ®PN3UKA

2.1

SJIEMEHTBI TEPMOJVHAMUKU OCHOBHBIe OTpe/ieNleHust
Y TIOHATHS TepMOiHaMUKH. Hy/ieBoe Hauaio TepMOAVHAMUKY U MIOHSATHE
TemriepaTypbl. TepmoguHamMudeckue GyHKIMU cocTosiHYSA. [TepBoe Hauano
TepMoAuHaMUKU. TeroeMKocThb. M3onporieccsl. Bropoe Hauano TepMoguHaMUKK B
pa3MuHbIX GopMymupoBKax. [ToHsiTHe TeryioBoi MarHbL. K11 TernmaoBoi MalivHbL.
Lukn KapHo u Teopema KapHo. HepaBenctBo Knay3uyca. Surponusi. TpeTbe Hauasio
TepMoAuHaMUKHU. /Cp/




2.2

Onpepenenve ko3 duieHTa BI3KOCTH XXUAKOCTH 1o Metoy Ctokca. /Cp/

2.3

3JIEMEHTBI CTATUCTUYECKON ®U3UKU.

OCHOBHBIE T10/10)KEeHUsI KHHETUYeCKOW TeOPHH UJeaIbHOTO ra3a. Y paBHeHHs
COCTOSIHMS W/lea/lbHOTO 1 peasbHOro rasa. ¥ paBHeHHe KUHeTH4YeCKOW Teopry rasos
Ind pasnenus. @azosoe npocTpaHcTBo. PyHKIMA pacnpefenenus. Knaccryeckas u
KBaHTOBAsI CTaTUCTHKA. PacripesieneHre MakcBenia. Bapomerpuueckast popmyria.
Pacripesienenue BosbrimaHa. IToHsITHe 0 KBAaHTOBO cTaTUCTHKe bo3e-DiiHILTelHa 1
®epmu-/lrpaka. CBsi3b SHTPOMNUHY C TEPMOJJUHAMUUECKOW BEPOSITHOCTHIO. SIB/IeHUs
repeHoca.

/Cp/

2.4

OripesiesieHr e OTHOLLIEHHS TETJIOEMKOCTeH ra3a MeTo/j0M a/jiabaTHuecKkoro
pacupenust. /Cp/

Pa3pen 3. 3JIEKTPUYECTBO 1 MAT'HETHU3M

3.1

SJIEKTPOCTATNUYECKOE I10JIE B BAKYYME

OnekTpuueCcKui 3apsf U 3JIeKTpoCcTaThyecKoe roJie. HanpspkeHHOCTD M OTeHIan
3/1eKTPOCTaTUUeCcKoro rnosisi. CBONUCTBO CyTepro3uLUy AJIs 37IeKTPOCTaTHUeCKUX
riosieii. CBSI3b MEX/y HalpsUKEHHOCTBIO 3/IeKTPOCTAaTUUECKOTO TI0J1s1 U TIOTeHLIMaIoM.
[ToToK BeKTOpa HanpsKEHHOCTH 3/IEKTPUUECKOTO 10J1 Yepe3 NMOBEPXHOCTh U TeopeMa
T'aycca. [IpumeHeHue TeopeMbl ["aycca K pacueTy 3/1eKTPOCTaTHUeCKUX TIOJei.
TeopeMa 0 LIMPKY/IALNY [/11 BEKTOpA HaNPsDKeHHOCTH 3/1eKTPUYeCKOro MoJis.

/JTex/

3.2

SJIEKTPOCTATNYECKOE I10JIE B [TIPOBOJHUKAX N JUSJIEKTPUKAX
DJIeKTpHUeCKUi JUTONb U 3/1eKTPUUeCKUH JUMOIbHBIA MOMEHT. [IUIoIbHEIe
MOMEHTBI MOJIEKY/T AUSIeKTPUKA. IT0/IsIpHBIE 1 HETO/ISIPHbIe [U3/IeKTPUKHL.
[Monsipu3anyis AU3IeKTPUKOB. BekTop monsipusanuu. Teopema I"aycca fyist BeKTopa
TIONAIPU3aLK. BeKTOp 3/1eKTpUdIecKoro CMelrleHysl. Y CJIOBHS Ha IpaHHLie ABYX
[IV3/IEKTPUKOB. I[IPOBOTHUKH B 3/IEKTPOCTATHUECKOM TI0JIe. DIEKTPOEMKOCTD
yeAWHEeHHOT0 NPOBOZHKKA. KoH/jeHcaTophl. DHEprys CUCTEeMBI 3apsifioB U
3JIEKTPAUECKOTO TI0JISL.

/Cp/

3.3

OneKkTpocTaTHyeckoe ToJie B BakyyMe U Beltjectse /I1p/

3.4

VccnepoBaHue 3eKTpocTaTiueckux mosed. (M3yuenue 3akoHa Oma.) /J1a6/

3.5

ITOCTOSIHHBIN SJIEKTPUYECKUI TOK

Yci10BUs Cyl1leCTBOBaHUS MOCTOSIHHOT'O 3/1eKTpUuecKoro Toka. Cr/a 1 NJI0THOCTb
TOKa. YpaBHeHUe HellpepbIBHOCTHU. 3aKOH OMa [IJ1s1 0JHOPOJHOI'0 y4acTKa LieMnHu.
O/NeKTPO/BWKYILasl CUIa U HarpspkeHye. 3akoH OMa /i1 HeOJHOPOJHOI'O y4acTKa
yenu. [TpaBuna Kupxroda. IIpumepsl pacyeTa pa3BeTB/AeHHbIX 371eKTPUUECKUX Liereit
¢ oMotk rpaswui1 Kupxroga. Pabora 11 MomHOCTS ToKa. 3akoH Jkoyss-JIeHIia.
/Cp/

3.6

I[TOCTOAHHOE MATHUTHOE I10JIE B BAKYYME U BEIHIECTBE
MarnutHas nHykuus. 3akoH bruo-CaBapa-Jlamniaca, MarHuTHOe moJjie ABMXKYLLerocs
3aps/a, cuia JlopeHija, 3akoH Amnepa. TeopeMa 0 LIMPKY/IALIMY [/ BeKTOpa
MarHMTHOM MHAYKLMU U ee ipuMeHeHMe. Teopema "aycca Jijis MarHUTHOTO TIOJIA.
MarHuTHble MOMEHTbI aTOMOB U MOJIeKy/1. BeKTOp HamMarHMUeHHOCTH BelljecTBa.
TeopeMa 0 LIUPKY/ISLMU [/ BEKTOpa HaMarHWYeHHOCTH. MarHutHast
BOCIIPUMMYMBOCTb M MarHUTHas1 MPOHUL[aeMOCTh BellecTBa. HanpsokeHHOCT
MarHuTHOrO 1oJ1s. Teopema 0 LIUPKY/IALMU /1 BEKTOPbI HAalPSDKeHHOCTU
MarHMTHOTO NOJIS. Y CJIOBUS AJI1 MArHUTHOT'O 110J151 HA TPaHuLie pasfena AByX Cpe,.
[duamarHeTuky, napamardeTku. @eppomMarHeTMKy. MarHUTHBIN rUCTepesucC.
Temneparypa Kropu. [Tpuposa ¢peppomarsHerusma.

/Cp/

12

3.7

OrnpefeneHye OTHOLLEHUS 3apsi/ia 3J1eKTPOHA K ero Macce MeTO/|0M MarHeTpoHa.
(OripesienieHre TOpPU30HTAILHON COCTAaBJISIIOLLE MHAYKIIMA MarHUTHOTO 0/t 3eMJIH)
/Cp/

3.8

OrnpefeneHue paboThl BBIXO/A 3/IEKTPOHOB U3 MeTasuia. /Cp/




3.9

SJIEKTPOAMMHAMUKA

3aKO0H 3/IeKTPOMarHUTHOM MHAYKIMH. [1paBuio JleHia. CriocoObI H3MeHeHust
MarHUTHOTO TIOTOKA. IIprpofa 3/1eKTPOMarHUTHON MHAYKLUH. fIB/ieHue
CaMOMHAYKLMY. UHAYKTHBHOCTE. B3auMHast MHAYKLUMs. B3arMHasi UHAYKTUBHOCTb.
Teopema B3auMHOCTH. TOK cMelrieHust. TeopemMa 0 IUPKYJISALMYA MarHUTHOTO TIOJIST B
CJlyyae TPUCYTCTBUS TlepeMeHHBIX 3/IeKTPUUeCKUX 110/ield. Y paBHeHUs1 MakcBesia B
WHTerpanabHou dopme. /J1ex/

3.10

W3yuenue siBneHust B3auMHON UHAYKLUH.(CHSITHe KPYBOW HaMarHWYMBaHUs U TIET/IA
rUcTepesyca C IoMOIIIbI0 ocuuiorpada.) /Cp/

Pa3pen 4. KOJIEBAHHMSA 1 BOJ/IHBI

4.1

SJIEKTPMUECKUME KOJIEBAHUA

KonebarensHeii KOHTYP. CBOOOJHBIE He3aTyXaroI[He U 3aTyXaroll[ie TapMOHIUeCKHe
KoJiebaHus1 B KonebarebHOM KOHTYpe. Popmyiia /st mepro/ia KoaebaHuit.
BrIHY>K/|eHHbIe rapMOHIUecKHe KojieOaHus B KoebaTeTbHOM KOHTYpe. SIBiieHne
pe3oHaHca. [lepeMeHHBIN TOK. AKTUBHOe, HHAYKTUBHOE U eMKOCTHO€e COTIPOTHUBJIEHHe
B LIeTY [TepeMeHHOro ToKa. PaboTa ¥ MOIIIHOCTh B LIETTH NepeMeHHOr0 TOKa.
[HelicTBylOllee 3HaUeHHe TOKA U HallpsDKeHMYSI.

/Cp/

4.2

SJIEKTPOMAT'HUTHBIE BOJIHBI

JKcriepuMeHTa/bHOe MoJTyueHHe 3/1eKTPOMarHuTHbIX BojH. CyliiecTBOBaHHE
3/IeKTPOMarHUTHBIX BOJTH KakK C/IefICTBUe ypaBHeHUI MakcBeria.
JuddepeHiyanbHoe ypaBHeHNe 371eKTPOMarHUTHOM BOJHBL. CBSI3b MeXXAY
BEKTOPaMHU HarpsDKEHHOCTH 3JIEKTPUYEeCKOT0 U MarHUTHOTO T10J1el B
3/IeKTPOMarHuTHOM BosiHe. IIpesiomsieHre 3/1eKTPOMarHUTHBIX BOJTH Ha TPaHULE
paszena AByX cpefi. JHeprus U UMIYJbC 3JIEKTPOMarHUTHBIX BOJTH.

/Cp/

4.3

VccnemoBaHue 3aTyXamomux KoebaHuil B KojaebarebHOM KoHType /Cp/

Pa3pen 5. OIITUKA

5.1

T'EOMETPUYECKASA OIITUKA.

IToHsITHe CBETOBOTrO Jlyya. 3aKOH NPSIMOJIMHENHOTO PaclIpOCTPaHEeHHsI CBETOBBIX
Jiyyell B OZHOPOJHBIX CpeZiax. 3aKOH OTpa)keHHsl. 3aKOH Tipesiom/ieHus. [IpuHLUT
®epmMa. ITonHoe oTpakeHue. LleHTprpoBaHHbIe onTUUeCKUe cucTeMsl. [Ipestomienue
CBETOBBIX JIyuell Ha IOBepXHOCTH cepruueckoro 3epkana. [IpesomneHue cBeta Ha
ceprueckoii MOBepXHOCTH pasfena JByX cpefi. ToHKue HH3bL. 300pakeHue
TIpeIMETOB C TTOMOLIIbIO JIMH3. OCHOBHBIE (OTOMeTpHUUeCKHe Be/TMIKHbI.

/Cp/

5.2

MHTEPO®EPEHIINA U JUDPAKIVA CBETA

KorepeHTHOCTb 1 MOHOXPOMAaTHUUHOCTb CBETOBBIX BOJIH. VIHTepdepeHLus CBeTa,
yCI0BUe MaKCUMYyOB X MUHUMYMOB. OnbIT FOHra. MIHTepdepeH1Iys cBeTa B TOHKUX
TJIeHKAX U I1acTuHKax. Onpegenenue audpaxuyu. punimn ['roiireHca- ®penestsi.
Mertoz 301 ®penens. Judpakuus PpeHesist HA KPYTJIOM OTBEPCTHU U [TUCKE.
Hudpakuusa ®payHrodepa Ha opgHoH wenu. Judpakuus ©payHrodepa Ha
IUGPaKIUOHHOMN pelleTKe.

/Cp/

5.3

OUCIIEPCHUA U TTIOJIAPU3ALIVA CBETA

Hucnepcusi cBeTa. DeKTPOHHAsI TeOpHsi AUCIiepcun cBeTa. EcTecTBeHHBIN U
T0/1sIpU30BaHHbIN cBeT. [Tossipy3aliys cBeTa pY OTPaKeHUH U IIPeJIOM/IEHHH Ha
rpaHuLie IBYX JU3JIeKTPUKOB. [IpoXoskzieHre cBeTa yepe3 aHW30TPOIHbIe KPUCTA/UIbL.
[Monsipu3aliioHHbIe TPU3MBI U NOASIpoubl. 3aKoH Mastoca. AHanu3
T0JIIPU30BAHHOrO CBeTa. BpallleHre II0CKOCTH NO/pU3aLvu.

/Cp/

5.4

Wnrepdepeniys cBeta. OnbiT FOHra. (V3MepeHye JJIMHHBI CBETOBOI BOJIHBI C
TOMOIL[bI0 A PaKLMOHHOH perieTKH). (OrpeesieHre roKasaTeJist peJIoM/IeHuUsT
CTeKJ/1a C TIOMOIIIbI0 MUKpockKora). /Cp/

5.5

ITpoBepka 3akoHa Mamoca. (OnpezeneHue Ko3d@uijpeHTa MoroIIeH s MPO3payHbIX
ten). (OnpeiesieHye yriia MoHOW Nossipu3anyn). /Cp/

Pa3pgen 6. 3JIEMEHTBI CIIEIIUAJTbBHON TEOPUM OTHOCUTEJ/IBHOCTU




6.1 TlocTynaThl crieLjanbHON TeOPHUH OTHOCUTETBLHOCTH. IIpeobpa3zoBanust JIopeHIia. 12
Crnenctrs u3 ipeobpa3zoBanuii JlopeHia. IHTepBa Mex[y COOLITHAMHU. VIMITY/IBC B
CrieLiMasbHOM TeOpUH OTHOCUTEbHOCTU. OCHOBHOM 3aKOH pessiTUBUCTCKON
JIMHaMYK{ MaTepralbHOW TOUKHU. DHeprus B Clie[jiaJbHON TeOpUr OTHOCUTEIbHOCTH.
/Cp/
Pa3pen 7. KBAHTOBAS ®U3UKA
7.1 KBAHTOBAS{ OIITUKA 2
TerioBoe U3TyueHHe U ero XapaKTepucTHKY. 3akoH Kupxroga. 3akoHsl CtedaHa -
Bosbimana v cMmerenust Buna. @opmyiisl Penes-/xuHca u I1nanka. I'unoresa
[Tnanka. ®@oTtoHbl. DoTo3dekT. YpaBHeHHe DHHILTENHA /i1 BHELLIHErO
doroaddekra. DHeprus U My bC hotoHa. JapeHue ceeta. Dpdekr KomrnToHa u
€ero sjieMeHTapHasi Teopysl. EJMHCTBO KOPITYCKY/ISIPHBIX 1 BOJIHOBBIX CBOMCTB
3/1EKTPOMarHUTHOT O U3/TyUeHMUs.
/JTex/
7.2 Kganrogas ontuka /I1p/ 2
7.3 3JIEMEHTEI KBAHTOBOM MEXAHUKU I ATOMHOM ®U3NKU 12
CnekTpel aTOMOB ¥ MoJieKyJ1. CriekTp aTroma Bojopoza. Teopust aroMa BOZ0Opo/a 1o
bopy. 'unore3a ge bpotins. CeoiicTBa BosH fie Bpoiinsi. CooTHoIIeHHe
HeorpeziesieHHOCTei [eif3eH6epra. BosHOBast (DyHKLHSI M ee BePOSTHOCTHAS
uHTeprpeTanys. HabogaeMble BeTMUMHBI B KBAHTOBOM MeXaHUKe U UX U3MepeHusl.
Ob6ee ypaBHenue [Ipeaunrepa. CtaipioHapHoe ypaBHeHue IlIpeauHrepa.
JpwxeHre cBOOOJHOM UacTULILI. JJBIKeHHe B TIOTeHLIMAIBHOM siMe. [ToTeHI[MabHBII
6aprep. I'apMoHMUeCKUT OCIUINATOP. ATOM BOZOPOZa B KBAHTOBOW MexaHHUKe. CriMH
snekTpoHa. CIIMHOBOE KBAHTOBOE YKMC/I0. [IpUHLMIT Hepa3muIruMOCTH
TOX/|eCTBEHHBIX uacTull. depmMuoHsl 1 6030HEI. [Tepriofnueckas ccTeMa 3JIeMeHTOB
MeHpeneeBa.
/Cp/
7.4 OrnpefienieHye TeMIepaTypHON 3aBUCUMOCTY UHTEHCUBHOCTU M3/TyUeHUsI HUTH JIaMIIbl 4
HakanviBaHusl. (V3yueHre 3aKOHOB TEIJIOBOTO U3/TyYeHUsI C TIOMOLIbIO0 SPKOCTHOTO
npometpa.) /Cp/
7.5 ®oto3ddekT. (CHATHE BOILTaMITIEPHOM, JIFOKCAaMIIEPHOH U CTIEKTPaTbHOMN 2
XapaKTepUCTHK (OTO3/IeMeHTa ¥ ompe/ieieHre paboThI BBIXO/A 37eKTpoHa). /J1ab/
Pa3pen 8. DU3UKA ATOMHOTI'O SAIPA 1 3JIEMEHTAPHBIX UACTHI],
8.1 SJIEMEHTBI ®13VKN ATOMHOTI'O AIPA 10
Hedekt maccel 1 sHeprus cBsizu sigpa. CrvH siipa ¥ ero MarHUTHBIA MOMEHT.
AnepHble cunbl. Mogenu sigpa. PagyoakTHBHOe HM3/lyyeHUe U ero BUZbL. -pacriaf,.
-U3/lyueHue. -u3yveHue. S1epHble peakli ¥ UX OCHOBHbIE TUIIbI. Peakijus fjeseHus
snpa. LenHas peakius feneHus. Peakiyisi CHTe3a aTOMHBIX sifiep.
/Cp/
8.2 SJIEMEHTBI ®U3NKU SJIEMEHTAPHBIX YACTUL], 9
Kracchl 3/1eMeHTapHbIX UacTUL] M BU/IbI MX B3auMogeicTBui. Kinaccudukarys
3/IeMeHTapHBIX YacTuL]. [IpUHIMIT Hepa3/TMUMMOCTH TOXKAeCTBEHHBIX yacTul]. CriuH 1
JIpyrve KBaHTOBbIE UKC/ia 371eMeHTapHbIX. YacTULbl M aHTUUacTULbl. Bo30HbI 1
(epMUOHBL. AZIDOHBI Y Me30HBI. JIenToHbI. [IpoMeXKyTouHble 6030HbI. KBapku 1
TJIFOOHBI.
/Cp/
Pa3zpen 9. CAMOCTOATE/IBHASA PABOTA
9.1 TToproroska K nexuusam /Cp/ 6
9.2 IMoaroToBKa K 1abopatopHbiM pabotam /Cp/ 8
9.3 [ToaroroBka K mpakTHUUeCKyUM 3aHATHAM /Cp/ 8
9.4 BrinosiHeHe IBYX KOHTPOJIBHBIX pabot /Cp/ 17,2
Pa3pen 10. KoHTakTHBIE Yachl Ha aTTeCTaLHIo
10.1 KontposbHble paboTs! /KA/ 0,8
10.2 Koncynsranus nepep sk3ameHom /K3/ 2




10.3

Ok3ameH /K3/

0,3

10.4

3auer /K3/

0,15

5. OODEHOYHBIE MATEPHAJIbBI

OLieHOYHbIE MaTepPUaIbI /IS IPOBEEHHs POMEXKYTOUHOM aTTeCTaLMK 00yUaroIuXCsi IPUBE/IEHBI B TIPUIOXKEHHH K paboueit mporpamme
JUCLIUIIIVHBL.
DOopMEBI U BUBI TEKYIIETO KOHTPOJIS TI0 JUCLUIIIMHE (MOZYJII0), BUABI 3a/laHUH, KPUTEPHUHU WX OLIEHWBAHUS, pacripejiesieHre 0aioB o
BH/]AM TeKYIL[ero KOHTPOJIsi pa3pabaThiBatOTCs MPero/jaBaTeieM JUCLIMTUTHEL C YUETOM ee CIIeLU(pUKI U JOBOJATCS 0 CBeAEHUs
00yyJaroImuxcst Ha IepPBOM yueOHOM 3aHSITHH.
TeKyIwuii KOHTPOJIb YCTIEBAaEMOCTH OCYIIIeCTB/ISIETCS TIPero/jaBaresieM JUCLIMIIMHEI (MOZY/Isl) B paMKax KOHTAKTHOM paboThI U
CaMOCTOSATeNEHOM paboThl 06yuaroIuxcs. s pUKCUPOBaHUS Pe3y/IbTaTOB TEKYIIIEr0 KOHTPOJISI MOXKeT HCIob30BaThest JVIOC.

6. YAEBHO-METONYECKOE 1 THO®OPMAIIMOHHOE OBECIIEYEHUME AVCHUII/IMHBI (MO Y JIf)

6.1. PekomeHpyeMas uTeparypa

6.1.1. OcHoBHas uTEepaTypa

ABTOpBI, COCTaBUTETU 3ariiaBue N3parensc On. agpec
TBO. TOJI
JI1.1 |Cagenwes 1. B. Kypc o6ieii dusvku. T. 3. KBaHTOBast onTrKa. ATOMHast CaHKT- https://e.lanbook.com/b
¢usvka. Pusmka TBepOro Tesa. Pusrka aTOMHOTO spa U Ietepbypr |ook/106893
3/IEMEHTaPHBIX YaCTHIL]: yueOHOe Tocobue : JlaHb,
2018
JI1.2 |CaBenbeB 1. B. Kypc o6ieii dpusvku. T. 2. DIeKTpUUECTBO U MarHETU3M. CaHKT- https://e.lanbook.com/b
BosHbl. OniTrKa: yuebHoe mocobue Ietepbypr |ook/98246
: JlaHb,
2018
JI1.3 |CaBenneB 1. B. Kypc o6iieii ¢pusvku. T. 1. Mexanuka. MosekynsipHast ¢pusuka: |CaHKT- https://e.lanbook.com/b
yuebHOe rocobue Ietepbypr |ook/113944
: JlaHb,
2019
JI1.4 |YepToB A.T'., BopobreB |O6ias ¢usmka Mocksa:  |http://www.book.ru/bo
A.A., Makapos E.®., KuoPyc, 0k/933946
O3epos P. I1., XpomoB 2020

B.N.




6.1.2. lono/iHUTe/IbHAA JUTEpaTypa

ABTOpBI, COCTaBUTEN 3arnaBue W3parenbe 3. azpec
TBO. TOI
JI2.1 |Mlankapux W.II., Ob6uas ¢usrka. COOpHUK 3a/jau Mocksa:  |http://www.book.ru/bo
KupbsioB A.II., KHoPyc, 0k/933565
Ky6apes C.W., Pa3uHoBa 2019
C.M.
JI2.2 |BopobbeB A.A., YepToB |3agauHuK 1o ¢usmke Mocksa:  |http://www.book.ru/bo
AT. KnoPyc, 0k/920827
2017

6.2 NIndopmManoHHBIE TEXHO/IOTHH, HCII0/Ib3yeMble IPH 0CYIeCTB/IeHHH 00pa3oBaTeIbHOI0 MpoIiecca 1o JUCHUIUINHE (MOJY.TI0)

6.2.1 ITepeueHsb JIMIEH3NOHHOT'0 M CBO0O/{HO PACIPOCTPAHSIEMOr0 IPOrPaMMHOr0 ofecreyueHust

6.2.1.1

[MS Office

6.2.2 IlepeueHs npodeccHoHaNIBHBIX 0a3 JaHHBIX H MH(GOPMAaI[MOHHBIX CIIPABOYHBIX CHCTEM

6.2.2.1

EcrecTBeHHOHAY4HBIN 00pa3oBaTe/TbHBIN MopTast: http://en.edu.ru/

6.2.2.2

MexayHapojHas mpodeccroHanbHas 6a3a gaHHbIX «SpringerMaterials»: https://materials.springer.com/

6.2.2.3

KOHCYJ'ILTEIHT TUTrOC

6.2.2.4

TapanTt ACITVDKT

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHWE JUCIHWIIINHBI (MOAYJIS)

7.1

YuebHble ayJUTOPUH /1715 TPOBE/IeHHUS 3aHATUH JIEKIIMOHHOTO THIIA, YKOMIUIEKTOBaHHbIE CrIelHaIM3UPOBAHHON MebesTbio 1
TeXHUYeCKUMH CPeJICTBAMH 00yUeHUsl: My/IbTUMeIUiHOe 000pyZOoBaHuUe sl TIpeIoCTaBeH s yueOHOM nHbopMary 60bIIoMN
ayIMTOPUH W/WIK 3ByKOYCH/IHBaroLee 000pyJoBaHKe (CTaLMOHApPHOE UK TePEHOCHOE).

7.2

YuebHble ayAUTOPUH /IS IPOBeAEHUs 3aHATHI CEMHUHAPCKOTO THUIIA, IPYIITIOBBIX ¥ MHAVBUAYAIbHBIX KOHCY/IbTALUM, TEKYIIIero
KOHTPOJIS1 ¥ TPOME)KYTOYHOH aTTeCTalUH, YKOMIIEKTOBAaHHBIE CITeIMaTM3UPOBAaHHON MeOesTbio M TeXHUYeCKUMH CPeCTBaMU
00yueHVs: My/IbTUMeHitHOe 060py/I0BaHNe W/W/Y 3BYKOYCUIHBaOIIee 000pyjoBaHMe (CTalioHapHOe M/ TIEPEeHOCHOE)

7.3

TomertieHus AJIs1 CAMOCTOSITeNTbHON paboThI, OCHAIIleHHbIe KOMITBIOTEPHOUM TEXHUKOW C BO3MOYKHOCTBIO TIOAK/TFOUEHHS K CEeTH
"VIHTepHeT" 1 obecrieyeHreM JOCTYIIa B 371eKTPOHHYI0 HH(OPMALIOHHO-00pa30BaTeNbHY0 Cpefly YHUBEPCUTETA.

7.4

TMoMelweHust 17151 XpaHeHus! ¥ IPOGUIAaKTHUECKOr0 06C/Ty>KMBaHUs yueOHOro 060py10BaHusI

7.5

JlabopaTtopuu, OCHallleHHbIe CieL{HaTbHbIM J1ab0paTOpPHBEIM 000PyJOBaHHEM:

7.6

JlabopaTopusi MeXaHHKH, BK/IIOYaromas: 0710k 37eKTpoHHblil @M 1/1, mamvHa AtByna ®M11, masitHuk MakcBenia ®M12,
yHUBepcabHbIA MassTHUK @M 13,maaTHruK Obepbeka ®M14, moayab FOHra u Mmoayns casura ®M 19, coyaapeHue 111apoB
OM17;

7.7

JlabopaTopus 3/1eKTpUUECTBa U MarHeTU3Ma, BK/rouarolas: creHpl TKO 3/1eKTpUdecTBa U MarHeTH3Ma, B TOM YHC/Ie
ociuinorpadsl C1-94, reHepaTopbl CUTHAIOB HU3KOUACTOTHBIE ['3-118, MCTOUHMKM MTUTAHUS, Mara3uHbl CONPOTUBIEHUH, HAbop
MozyJieit II3;

7.8

JlabopaTopusi ONITUKH, BK/TFOUAOIL[asi KOMIUIEKT ONTUYeCKOTo 06opyqoBanus PMC, B ToM uucsie: 6a3bl ONTHYECKOW CKaMbH,
TIO/TyTIPOBOHHUKOBBIE JIa3ephl C FOCTUPOBOYHBIM MO/ZY/IeM, (pOTONPHEMHHUKH, HAOOP JIMH3, SKPaHbI C MaCIITaOHOM CeTKOMH;
aBTOTpaHc(opmarop ogHodasHbli JIATP-2,5; KoMIUIeKT houii.




