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1. IEJTA OCBOEHUSI JUCLUTIIMHBI (MO1Y.J151)

1.1| Ilens npenogaBaHus OUCLHUILINHBL

1.2 | dopmupoBaHze y 00yHAIONIMXCS €CTECTBEHHOHAYYHOTO MUPOBO33PCHHMS; HAYIHOTO MBIIIICHHS; IIEJIOCTHOTO
IIPE/ICTABICHHS O (DM3HIECKIX 3aKOHAX OKPY)KAIOIIEro MIpa B MX €AWHCTBE U B3aHMOCBSI3H; HABBIKOB IPHUMEHCHHUS
MOJ0KEHUH (PyHIaMEeHTaTbHON (PU3UKHU MPU PEIICHUH KOHKPETHBIX MPEeIMETHO-MPO(UIBHBIX 3a1a4; TEOPETUUECKOH U
MIPaKTUYECKOI 6a3bl AJIS YCHELIHOTO OCBOCHUS MU CIIELUAIbHBIX AUCLMILIMH.

1.3 | 3amaun AUCLUTUINHEL:

14— OCBOEHHE O0YJaIONIMMHUCA 3HaHUI 00 OCHOBHBIX (DM3MYECKHX SBJICHUSIX M IPOIECCAX, OCHOBHBIX (PH3NIECKUX
BEJIMUMHAX U (PU3MUECKUX KOHCTAHTAX, OCHOBHBIX (PM3MYECKHUX 3aKOHAX U TPAHUIAX UX HIPUMEHUMOCTH,
(byHIaMEHTaIbHBIX (PU3UUECKUX IKCIIEPUMEHTaX M X POJIM B Pa3BUTHUH HAyKH, HA3HAUYCHUH M IIPUHIINIIAX JACHCTBUS
BaXHEHUIINX (PH3UIECKHUX TPHOOPOB;

1.5|- puoOpeTeHne OOYJAIONIMMUCS YMEHHH OOBSICHUTH OCHOBHBIC HaONIOMaeMble PHUPOIHBIC H TEXHOTCHHEIC
siBIIeHUS ¥ 9(h(eKThl Ha 6a3e 3aKOHOB KJIACCHYECKOW U COBPEMEHHOM (hU3UKH;

1.6 |- pruoOpeTeHne 0O0YJAIONMMHUCS YMEHHH M HaBBIKOB MCIOJIG30BAHUSA METOIUKH (DH3HICCKIX H3MEPeHUI U
00pabOTKM SKCIEPUMEHTAIBHBIX JAHHBIX, UCTIONB30BaHHU METOJI0B (PU3UIECKOTO MOJICITUPOBAHUS JIJISI PEIICHUS
KOHKPETHBIX €CTECTBEHHOHAYYHBIX U TEXHUYCCKHX 33/1a4;

1.7]— npuoOpereHne 00yJaoNIMUCA HABBIKOB KCIITyaTallMH OCHOBHBIX MPHOOPOB M 00OPYAOBAHUS COBPEMEHHON
¢duznueckoii naboparopuu, 06pabOTKH ¥ HHTEPIIPETUPOBAHUS PE3YNTATOB IKCIIEPUMEHTA.

1.8

2. MECTO JUCIUMIIVIMHBI MOAYJIAA) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOI'PAMMBbI

wukn (pazmen) OIT: | b1.0.09

3. KOMIIETEHIIMHA OBYYAIOIETOCSI, POPMUPYEMBIE B PE3YJIbTATE OCBOEHUS INCIUIIINHBI
(MOAYJISA)

OIIK-1 Cniocoben peliaTbh MHXXCHCPHBIC 3a/la4YU B HpO(l)eCCPIOHaJ'IBHOﬁ JACATCIIBHOCTH C UCITOJIB30BAHUEM METOJO0B €CTCCTBCHHBIX
HayK, MaTeMaTUICCKOI0 aHaJIn3a U MOACIINPOBAHUA

OIIK-1.2 HpI/IMCHHCT OCHOBHBIC ITIOHATHSA U 3aKOHBI €CCTCCTBCHHBIX HAYK JJIA PCIICHUA HpeZ[MeTHO-HpO(bI/IJ'ILHBIX 3a1a4

OIIK-1.3 [IpuMeHseT ecTeCTBEHHOHAYIHBIE METOIBI TEOPETHYECKOTO M AKCIICPHMEHTAIEHOTO NCCIIEAOBAHUSA 00BEKTOB, IPOIIECCOB,
SIBJICHUH; IPOBOAMT 3KCIIEPUMEHTBI 110 3aJaHHOI METOJUKE U aHATU3HPYET PE3yIIbTaThl

B pe3yabTaTe ocBOeHUsI AMCUMIIJIMHBI (MOAYJIs1) 00y4YAIOIINIACS A0JIKEH

3.1 |3naTh:

3.1.1 [ ocHOBHBIE TOHATHS M 3aKOHBI KIIACCHYECKOH W COBPEMEHHOW (DM3HKH M UX POJIb B PEIICHAH HPEIMETHO-TTPOPIIBHBIX
3a1ad4;

3.1.2 | METOIbI TEOPETUYECKOTO M AKCIIEPUMEHTAILHOTO HCCIIEIOBaHMS (PU3NIECKUX OOBEKTOB, IPOIIECCOB U SBIICHUH,
METOJIUKY IPOBEAEHHUS M 00pabOTKH Pe3yIbTaTOB (PH3UIECKOTO SKCIEPUMEHTA

3.2 | YmeTh:

3.2.1 [ ncrionp30BaTh OCHOBHBIE OHATHS M 3aKOHBI (DM3HUKH JUTS PEIICHHUS MTPEAMETHO-IPOGMIBHBIX 3a1a4;

3.2.2 | IpUMEHATH METO/Ibl TEOPETHYECKOTO ¥ SKCIEPUMEHTAILHOTO UCCIICOBaHUS (PU3NUECKUX 00BEKTOB, IPOLIECCOB U
SIBIICHUH, TPOBOANTH (DPU3MUECKUE IKCIICPHMEHTHI 110 3aJaHHOW METOANKE M 00padaThIBaTh UX PE3yIIbTATHI

3.3 | Bnagern:

3.3.1 | HaBBIKAMU MIPUMCHCHUSA OCHOBHBIX TMOHATHUH M 3aKOHOB KJIACCUYECKOH U COBpeMeHHOfI (1)H31/IKI/I JIA peIICHU IPEAMETHO-
HpO(i)I/IJIBHLIX 3aJla4, HaBbBIKAMH

3.3.2 | npuMeHeHns METOZI0B TEOPETHIECKOTO M 3KCIIEPUMEHTAIBHOTO MCCICAOBAHMS (PU3NUECKUX 0OBEKTOB, IIPOLIECCOB U
SIBTICHUH, HABBIKAMH IPOBEACHNS (PU3NIECKHUX HKCIIEPUMEHTOB I10 33JaHHOH METOIMKE U 00PaOOTKH UX Pe3yIbTaTOB

4. CTPYKTYPA 1 COAEP KAHME JTUCIUIITIMHBI (MO YJIS)

Kon HaumeHoBaHue pa3je/ioB U TeM /BUA 3aHATHS/ Cemectp | Yacos | Ilpumeuanue
3aHATHS / Kype

Pazgen 1. DU3NYECKHUE OCHOBbBI MEXAHUKH

1.1 KNHEMATHUKA MATEPUAJIBHOU TOYKH IIpenmer u 1 2
METOJbl MEXaHUKU. Mozienu MaTepuaibHOI TOUKU U TBepaoro Tena. Ilonsatue
CHCTEMBI OTCUETa. BEKTOPHOE U KOOPAUHATHOE ONUCAHUE JIBUKEHUS
MaTepuanbHoi Toukd. OCHOBHBIE KUHEMATUYECKHE XapaKTEPUCTUKU
MaTepUaIbHON TOUKH: pasilyc-BEKTOP, IEPEMELIEHUE, IPOIIEHHBIH MTYyTh,
CpEeZHss U MTHOBEHHAs! CKOPOCTb, CPEJIHEE U MTHOBEHHOE YCKOPEHUE,
TaHTeHIIMAIbHOE U HOpPMAaIIbHOE YCKOpeHue. BpaaTenbHoe IBIKEHUE
MaTepuaibHON TOUKH. BEeKTops! yria moBopoTa, yriioBoil CKOPOCTH H YTIIOBOTO
yckopeHus. CBs3b MEX/Y YIIIOBEIMU M JIMHEHHBIMI BelTMInHaMH. /JIex/




1.2

OmnpejesieHre MIOTHOCTH TBEPIOTO TENa MPABUILHON TeOMETPHUYCCKOM
¢dopmsr. /Cp/

1.3

Kunemaruka marepuanbHoit Touku /T1p/

1.4

OCHOBbBI JUHAMUKU ITOCTVYITATEJIBHOI'O ABM>XKEHU A TEJIA
IloctynarensHoe nBukenue. Ilepsrlii 3akoH Hptorona. [lonsTie nHEpTHOM
Maccsl Tena. Bropoit 3akon Hetorona u nonsitue cunel. Tpetuit 3akoH Herorona.
Bunst cun. Cuna TsKeCcTH, CHila BCEeMUPHOTO TATOTEHUS, CUJIA YIIPYrOCTH, CHIIa
Tpenus. HemnepuunanbHeie cucteMsl otcuera. L{eHTpoOeKHbIe CHITBI HHEPIIUU 1
cusl Kopuosuca. /JIex/

1.5

OCHOBEBI JAVMHAaMHUKH IOCTYNATCIbHOIO ABUXKXCHUA TCIa /Hp/

1.6

V3zydeHne 3aKOHOB ITOCTYIATENEHOTO JBIKEHHS C TOMOIIIBIO MaIIIMHEI
AtByna. /J1a6/

1.7

3AKOHBI UBMEHEHUA U COXPAHEHUW A UMITYIIBCA, DHEPTUN U
MOMEHTA UMITVJIbCA Nmrtynbe
MaTepUaIbHOW TOUKH U MEXaHUYECKOH CUCTEMBI, 3aKOH €r0 U3MEHEHUS U
coxpaHeHus. [{eHTp Macc MEXaHUYECKOW CUCTEMBI U YPAaBHEHUE €0 JIBUXKCHUS.
Kunernueckas sHeprus 1 3aKOH ee U3MeHeHHs1. KoHcepBaTUBHBIE U
HEKOHCepBaTUBHbIE CHIIbL. [loTeHInanbHas sHeprus. CBs3b MEXIY
NOTEHIMAIBHOM dHEprueil U cuaoi. 3aKOH U3MEHEHHS U COXPAHEHUS MOJIHOM
MEXaHUYECKOM dHEPruu cucTeMbl. MOMEHT UMITYJIbCa MaTEPUAILHON TOUKH U
MEXaHHYECKOM CHCTEMBI, 3aKOH €ro M3MEeHEeHHs 1 coxpaHeHus. /Cp/

1.8

[IpoBepka 3aKOHOB COXpaHEHHS HMITYIIbCA M SHEPTUH NpH coyrapeHnu tei /Cp/

1.9

JUHAMUKA BPAITATEJIBHOI'O ABM>KEHIA TBEPJOI'O TEJIA
OCHOBHO 3aKOH BpalaTeIbHOTO IBHKEHHS TBEPJOr0 TelIa BOKPYT
HEMOJABUKHON ocu. MOMEHT nHepLuH. BeruncieHne MOMEHTOB HHEPLMU
OJTHOPOJHBIX CUMMETpUYHBIX Tell. Teopema IllTeliHepa u ee mpUMeHEHUE.
Kunernyeckas 3Heprus BpallaTelbHOIO ABUKEHUS TBEPIOrO Teja.

/Cp/

1.10

W3yyeHre IMHAMHUKY BPALIATENLHOTO JABIKEHUS C MOMOIIBIO MAsSTHHKA
Ob6epbexa. /Cp/

Masaruuk Makcgemia. OnpeneneHie MOMEHTa HHEPLIMHU Tell ¥ MPOBEpKa 3aKOHA
coxpaHeHus dHepruu. /J1a6/

1.12

MEXAHWYECKUWE KOJIEBAHUA

Omnpenernenne koineOaHui. XapaKTePHCTHKA TapMOHHYECKUX KOICOaHHH.
Dopmyna CIIoKEeHUS ABYX TapMOHHYECKNX KojieOaHuil. [IprmMepsr
KoJIeOaTEeNbHBIX CHCTEM: MIPYKUHHBINA, MAaTEMaTHUECKUI U (HU3UIECKHIH
MasITHUKH. YpaBHEHHUE 3aTyXalOUX KOJIEeOaHUH U ero pelieHue.
XapaKTepHUCTHKH 3aTyXaloMuX KojeOaHnil. YpaBHEHNE BEIHYKICHHBIX
KoJe0aHui O] IEHCTBIEM TapMOHHYECKH U3MEHSIONIEICS BHETITHEN CHIIBI B €10
peleHue. SIBneHne pe3oHaHca.

/Cp/

1.13

Ornpenenexre ycKOPeHHst CBOOOAHOTO MAICHHS TPU TOMOIIN MaTeMaTHIECKOTO
masitHuka. /Cp/

OmpeneneHre MOIYIIS CABHTA C IOMOIIBIO PY)KUHHOTO MasiTHUKA. /Cp/

Paznen 2. TEPMOJUHAMUMKA U MOJIEKYJISAPHAS ®U3UKA

2.1

OJIEMEHTBI TEPMOAMHAMMWKIN OcHOBHEBIE
oTpeneNieHHs U MOHATHS TepMOAMHAMUKHU. HyneBoe Hauano TepMOANHAMUKH U
MOHATHE TeMrepaTypbl. TepMmoauHaMudeckue GYHKIMKU cocTosHu. [TepBoe
Havayo TepMoanHaMuk. Termoemkocts. M3onporneccsl. Bropoe Hauano
TEPMOJIMHAMHKH B pa3IHIHBIX HOpMyITupoBKax. [IOHATHE TEIIIOBOI MAIIAHBL.
KIIJI TennoBoi mamussl. Hukin KapHo u Teopema KapHo. HepaBeHncTBo
Knay3uyca. Dutponus. Tperbe Havamo trepmoauHamMuku. /Cp/

2.2

Onpenenenue ko3GPUIMEHTa BI3KOCTH XUAKOCTH o MeToay Crokca. /Cp/
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OJIEMEHTBI CTATUCTUYECKOU ®U3UKN.

OCHOBHBIE 10JIOKEHUS KHHETUYECKOM TEOPUHU HJI€alIbHOTO Tra3a. YpaBHEHUs
COCTOSTHUS HI€ATbHOTO U PEaIbHOTO Ta3a. YpaBHEHHUE KHHETHYECKOW TEOpUH
ra3oB 1 nasneHus. @azoBoe npocrpancTBo. OyHKIMS pacnpeneseHus.
Krnaccuueckas u kBaHTOBas cratucTuka. Pacnpenenenue Makcsena.
Bapometpuueckas popmyna. Pacnpenenenne bonbimMana. [Tonstue o
KBaHTOBOU cratuctuke boze-OitHmreitHa u ®epmu-/upaka. CBsi3b SHTPOIIUHU C
TEpPMOJIUHAMUYECKOHN BEPOATHOCTBIO. SIBIIeHU IIEpEHOCA.

/Cp/
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OrnpenieneHrie OTHOIICHUS TEMJIOEMKOCTEH ra3a METOIOM auabaTHuecKoro
pacmpenus. /Cp/

Paznen 3. JJIEKTPUYECTBO U MATHETU3M

3.1

SJIEKTPOCTATUYECKOE IIOJIE B BAKYYME

OnekTpuueckuil 3apsj U d7IeKTpocTaTndeckoe nojue. HanpsokeHHOCTD 1
MOTEHIMAJ 3JIEKTPOCTATUYECKOr0o Nojsl. CBOMCTBO CYNEPIO3ULIUH IS
NIEKTPOCTATHUECKUX TOJIeH. CBsI3b MKy HANPSKEHHOCTBIO
ANEKTPOCTATHUECKOTO MOJIs U MOTeHIManoM. IToTok BekTopa HanpsyKEHHOCTH
JIIEKTPHYECKOTO TOJIS Yepe3 MOBEPXHOCTh U Teopema ['aycca. IIpumenenne
TeopeMsl ['aycca K pacueTy 3J1eKTpoCTaTHUECKHX MoJeld. Teopema 0 HUPKYIALUN
JUISL BEKTOPA HANIPSXKEHHOCTH AIEKTPHUYECKOTO OIS,

/Jlex/
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OJIEKTPOCTATHUYECKOE ITOJIE B ITPOBOJHUKAX U INDJIEKTPUKAX
DNEKTPUYECKUH TUTIOINb U 3JIEKTPUUECKUH TUIIOIbHBIN MOMEHT. /lunonpHbIe
MOMEHTHI MOJIEKY udJeKTpHKa. [TosspHble 1 HENOJSIpHBIE TUITIEKTPUKH.
Honspuzauus ausnexTpukoB. Bekrop nomsipuzanuu. Teopema 'aycca st
BEKTOpa MOJIIpU3aluU. BEeKTop 351eKTpu4ecKkoro cMelieHus. YCIoBUs Ha
TpaHULE IBYX IUAIEKTPUKOB. [[pOBOHUKH B 3JIEKTPOCTaTUYECKOM IIOJIE.
DJEKTPOEMKOCTh YEAMHEHHOTO MTPOBoAHMKA. KoHieHCcaTOphl. DHEPrHsi CUCTEMBI
3apsiI0B U IEKTPUIECKOTO MOJIS.

/Cp/
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DJeKTpocTaTHIEeCKOe NoJie B Bakyyme  Bemiectse /I1p/

34

HccnenoBanue siekTpocTaTnyeckux nojiei. (M3yuenue 3akona Oma.) /J1a6/

3.5

MNOCTOAHHBIN JIEKTPMYECKHU TOK

VYcnoBus CyIecTBOBAHUS TOCTOSHHOTO 3JIEKTPUYecKoro Toka. Cuia u
IUIOTHOCTh TOKA. YpaBHEHHE HEMPEephIBHOCTU. 3akoH OMa 17151 0THOPOAHOTO
y4acTKa Lenu. DIeKTPOABIIKYILNAs CUila U HanpsbkeHue. 3akoH Oma [uis
HEOJAHOPOIHOTO ydacTka nenu. [IpaBuna Kupxroga. I[Tpumepsr pacuera
Pa3BETBIICHHBIX IEKTPUUYECKUX Lienel ¢ moMolbo mpasui Kupxroga. Pabora u
MOIIHOCTh TOKa. 3akoH J[xoyns-Jlenma.

/Cp/

3.6

MNOCTOAHHOE MATHUTHOE ITOJIE B BAKYYME U BEILIECTBE
MarunutHas naaykius. 3akoH buo-Casapa-Jlamiaca, MarHUTHOE TOJIE
JBIDKYILErocs 3apsja, cuia Jlopenua, 3akoH Ammnepa. Teopema o LHPKYISLIUU
Ul BEKTOpa MarHUTHOM MHAYKLIUU U ee mpuMeHeHue. Teopema ['aycca nist
MarHUTHOTO TIOJIS.

MarHuTHble MOMEHTBI aTOMOB M MOJIEKYJl. BEKTOp HaMarHM4eHHOCTH BEIIECTBA.
Teopema 0 HUPKYISALUY AJIs1 BEKTOpAa HAMarHW4eHHOCTH. MarHuTHas
BOCHPUUMYHUBOCTb U MarHuTHas MPOHHUIIAEMOCTh BellecTBa. HampskeHHOCTh
MarHuTHOTO 1oJisl. TeopeMa o HUPKY/ISILIKU 1715l BEKTOPBI HANPSHKEHHOCTH
MAarHUTHOTO 0JIs. YCIIOBUS Ul MarHUTHOTO NOJISl HAa TPaHULIE pasiena ABYX
cpen. Jluamarneruku, napamMarieTuky. @eppomarseTuky. MarauTHbII
ructepesuc. Temneparypa Kiopu. [Tpupona peppomarnernsma.

/Cp/
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3.7

Onpenenenye OTHOLIEHUS 3apsilia 3JEKTPOHA K €r0 Macce METOJ0M MarHeTpoHa.
(Omnpenenenre ropu30HTAILHON COCTABIISIONIECH WHIIYKITHA MAaTHUTHOTO TOJIS

3emmn) /Cp/

3.8

Omnpenenenne pabOTHI BBIX0a 3MEKTPOHOB U3 MeTama. /Cp/




3.9

QJIEKTPOJUHAMUKA

3aKoH ANeKTpoMarHuTHOM MHAYKIuK. [IpaBmio Jlenna. CiocoObl H3MEHEHHS
MarHuTHOTO NoToKa. [Ipupoa 3nekTpoMarHuTHON MHAYKIWU. SIBIICHHE
caMouHIyKUMU. MHIyKTHBHOCTD. B3aumHas unnykuus. Bzaumuas
WHIOYKTUBHOCTB. Teopema B3auMHOCTH. ToK cMmeleHus. Teopema 0 HUPKYISALUuU
MAarHUTHOTO I10JISl B CIydae MIPUCYTCTBUSI IEPEMEHHBIX ANEKTPUUYECKUX MOJIEH.
YpaBHenust MakcBeiuia B MHTErpajibHOM popme. /JIex/

3.10

W3zyaenne sBnenns B3auMHOM nHAyKImN.(CHITHE KPUBOW HAMAarHUIUBAHUS 1
MIeTJIU THCTepe3Kca ¢ MoMoIbio ociuiuiorpada.) /Cp/

Pazgen 4. KOJTIEBAHUS 1 BOJIHBI

4.1

SJIEKTPUYECKUE KOJIEBAHUA

Konebarenpupiit kKoHTYp. CBOOOTHBIE HE3aTYXAIONINE U 3aTyXaOIINe
rapMOHHYECKHE KoieOaHus B KojebaTeIbHOM KOHTYype. Popmyra Ui meproaa
KosieOaHuil. BEIHYXIEHHBIE rapMOHHYECKHE KOJICOaHUS B KOJICOATEIIEHOM
KOHTYype. SIBneHue pe3oHaHca. [lepeMeHHbI TOK. AKTUBHOE, UHIYKTUBHOE U
€MKOCTHOE COIIPOTHUBIICHHE B IIEMTN IEPEMEHHOT0 ToKa. PaboTa 1 MOIIHOCTH B
LIeNH NIepeMEeHHOro Toka. JleiicTBytoliee 3HaueHUEe TOKa M HAIIPSKECHUSI.

/Cp/

4.2

OJIEKTPOMATHUTHBIE BOJIHbI

DKCHEePHUMEHTATBHOE TTOIYICHHE HIICKTPOMATHUTHBIX BOMH. CyIIeCTBOBaHHE
SIIEKTPOMATHUTHBIX BOJIH KaK CJIEICTBUE YPaBHEHHH MakcBesa.
JnddepeHtmanbHoe ypaBHEHHE IIEKTPOMATHUTHOM BOJTHBL. CBSI3b MEXITY
BEKTOpaMH HATIPSDKEHHOCTH SIICKTPHIECKOTO M MATHUTHOTO TIOJIeH B
SIIEKTPOMATHUTHOM BOJIHE. IIpeoMIIeH e DIEKTPOMATHUTHBIX BOJIH Ha IPAHHUIIE
paszena JIByX cpell. DHEPIUst B HMITYIIbC SIIEKTPOMATHUTHBIX BOJIH.

/Cp/
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HccnenoBanne 3aTyxaromux Kojebanuii B koaedaTeabHOM KOHTYpe /Cp/

Pazgen 5. OIITUKA

5.1

T'EOMETPUYECKAS OIITHUKA.

IlonsiTue cBeTOBOTO JMyda. 3aKOH NPSMOIMHEHHOIO PaCIPOCTPAHEHUS CBETOBBIX
Jy4ei B OMHOPOJHBIX cpefiaX. 3aKOH OTpa)KeHHUsl. 3aKOH IPEIOMIICHHUS.
IIpunuun ®epma. [onHoe orpaxenue. LIeHTpHpOBaHHBIE ONTUYECKHE CUCTEMBI.
IpenomieHne CBETOBBIX Tydeil Ha TIOBEPXHOCTH ChEpPUIECKOTO 3epKaa.
IIpenomiuenue cBeTa Ha chepudecKoil MOBEPXHOCTH pasjena AByX cpel. ToHkue
auH3b1. M300paskeHue MpeIMeToB ¢ MOMOIIbIO TMH3. OCHOBHBIC
(oToMeTpHUIeCKIe BETHINHEL.

/Cp/

52

WHTEPO®EPEHIIUA N1 JUDPAKIIUA CBETA

KorepeHTHOCTh 1 MOHOXPOMATHYHOCTb CBETOBBIX BOJH. HTepdepeHIus cBeTa,
YCIIOBHE MakCUMyoB 1 MUHIMYMOB. OnbiT FOHra. HTepdepernus cBera B
TOHKHUX TUICHKAaX ¥ IacTuHkax. Onpenenenne qudpaxunu. [Ipunamnun [olirenca
-®Openens. Meton 30 @penens. JJudpakuus Openens Ha KPYrJIOM OTBEPCTUH U
mucke. Jlubpakuus Opayrrodepa Ha oxHow menu. JJudpakius payarodepa
Ha TU(PaKINOHHON pemIeTKe.

/Cp/

53

JUCIIEPCHA U TTIOJIAPU3BALINA CBETA

Iucrepenst cBeta. DIEKTPOHHAS TEOPHS TUCIIEPCHHU CBETA. ECTECTBEHHBIH 1
HOJI}IpH?:OB&HHBIﬁ CBCT. Honﬂpmaum{ CBCTA IIPH OTPAXXCHUU U MPCIOMJICHUHU Ha
TpaHMILE IBYX AUIIEKTPUKOB. [IpoxoxkneHue cBeTa uepe3 aHU30TPOIIHbIE
kpuctaisl. [lonspusanoHHble TPU3MBL U ONAPOUAbL. 3aKoH Mamtoca. AHanu3
MOJIIPU30BAHHOTO CBETa. Bpalienue miocKoCTH mospH3aIuH.

/Cp/

54

Wnrepdepenmus ceera. Onsit IOHTA. (M3MepeHne JITMHHBI CBETOBOH BOJIHEI C
MOMOIIBIO U PaKIUOHHOM pemieTkn). (OnpeneneHne NoKa3aTens IpeloMIeHHs
CTeKJIa ¢ TIOMOIIBI0 MUKpOckora). /Cp/

5.5

IIpoBepka 3akona Maunroca. (Onpenenenne ko3¢ HUITEHTA TOTIOICHHS
npo3paunbix Ten). (Onpenenenue yria moxHo# nonspusanun). /Cp/

Paspen 6. JIEMEHTBI CIIEHUMAJIBHOU TEOPUU
OTHOCHUTEJBHOCTH




6.1

IMocTynats! crienuanbHO# Teopun oTHOCHTENbHOCTH. [Ipeobpa3oBanus
Jlopenna. CneacrBus u3 npeodpazoBanuii Jlopenua. aTepBan mexmy
COOBITHAMH. VIMITYIIBC B CIIENMANBEHON TEOPHH OTHOCUTENEHOCTH. OCHOBHOM
3aKOH PENTATHBUCTCKON TMHAMUKH MaTepUAIbHOMN TOUKH. DHEPIUs B
CreUUaIbHON TeOpUU OTHOCUTENbHOCTH. /Cp/
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Pazgen 7. KBAHTOBASA ®U3UKA

7.1

KBAHTOBAS OIITUKA

TemtoBoe u3rydeHne u ero xapakrepuctuky. 3akoH Kupxroda. 3axoHs!
Credana - Bonpiimana u cmenienus Buna. ®opmyner Penes-/[xunca u [1nanka.
I'unoresa I[Tnanka. ®@oronsl. @otodddhekt. YpaBHeHHEe DHHIITEHHA TS
BHeTIHero (otodddexra. DHeprus U uMIynsc GoToHa. /lapiaeHne cBeTa.
S¢dext Komnrona u ero aneMeHTapHas Teopusa. EAMHCTBO KOPITyCKYISIPHBIX U

BOJIHOBBIX CBOMCTB 3JIEKTPOMATHUTHOTO U3JIyYeHHS.
/Jlex/

7.2

KganToBas ontuka /T1p/

7.3

SJIEMEHTBI KBAHTOBOU MEXAHUKU 1 ATOMHOU ®U3UKN
CriexTpbl aTOMOB U MoJiekyia. CriekTp aToMa Bogopoja. Teopus aToma Bogopoaa
no bopy. I'mnoresa ne bpoitna. CeotictBa BosH ae bpoiinsa. CooTHomeHue
HeonpenenenHocreil I'eiizenOepra. BomHoBast GpyHKIMS U ee BEpOSTHOCTHAS
nnTepnperauus. Habmonaemble BeIMUMHBI B KBAHTOBOM MEXaHHUKE U X
n3mepenust. O6mee ypasaenne Llpexanarepa. CrammioHapHOE ypaBHEHHE
Ipemunrepa. J{Bmxkenue cB0OOOIHON YacTHIIBL. J[BHKEHUE B TIOTEHIIMAIBHOM
sime. [ToTeHumaneHbli Oapbep. I'apMoHnYecKkuii ocuuIATOp. ATOM BOJOPOJA B
KBaHTOBOH MexaHuke. CMH 31ekTpoHa. CIIMHOBOE KBaHTOBOE uncio. [Tpuniun
HEepa3IMIUMOCTH TOXKIECTBEHHBIX YacTUIl. DepMHOHBI 1 0030HEI.
Ileproauueckas cucrema neMeHTOB MeHieneeBa.

/Cp/
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7.4

OrnpezeneHye TeMIEpaTypHON 3aBUCHMOCTH HHTEHCHBHOCTHU U3JY4CHHUS HUTH
Jamibl HakanuaHus.(M3ydeHne 3aK0HOB TEIIOBOTO U3ITyYeHHsI C TOMOIIBIO
SIPKOCTHOTO TIpomeTpa.) /Cp/

7.5

Dotorddext. (CHATHE BONBTAMIIEPHOI, JIFOKCAMIIEPHON H CIIEKTPaIBHOI
XapaKTEepUCTHK (OTORIEMEHTA U ONpeAesicHIe paboThI BBIXO1a
anekTpoHa). /J1ad/

Pazgen 8. DUSUKA ATOMHOTI'O AAPA U SJIEMEHTAPHbBIX YACTHULL

8.1

OJIEMEHTHBI ®U3MKNU ATOMHOTI O S/IPA

Jedekt Macchl 1 9Heprus cBs3u sapa. CIUH Sapa U €ro MArHUTHBIH MOMEHT.
H,E[CpHI)Ie CHIJIBI. MOI[GJII/I sapa. PaIII/IoaKTI/IBHOC H3JIy4CHUC U €TI0 BUABI. -
pacnaq. -u3JIYy4YCHHUEC. -U3TYyICHUC. HuepHHe peaknun U X OCHOBHBIC THUIIBI.
Peakrus nenenns sapa. IemHas peakius AeneHns. Peakis CHHTE3a aTOMHBIX
amep.

/Cp/

10

8.2

OJIEMEHTBI ®N3UKHN SJIEMEHTAPHBIX YACTUL]

Knaccel anemeHTapHBIX 4acTHIl U BUIBI X B3aumojeicTBuil. Knaccudukanus
3JIEMEHTapHBIX YyacTull. [IpMHIUI HEpa3TMUYUMOCTH TOXKAECTBEHHBIX YAaCTHILI.
CriuH 1 Ipyrrie KBaHTOBBIE YHCIIA dJIEMEHTApHBIX. YacTHIIBI 1 aHTHYACTHUIIBL.
Bo3ons! 1 hepMuOHBL. ATpoHEI U Me30HB!. JlenToHsl. [IpomexyTrodnbie 0030HEL.
KBapku 1 TJTH0OHBI.

/Cp/

Pazgen 9. CAMOCTOSATEJIBHASA PABOTA

9.1

HoaroToBka k aexuusm /Cp/

9.2

IMoaroToBka k abopaTopHbiM pabotam /Cp/

9.3

IMoaroToBka k mpakTudeckuM 3aasatusM /Cp/

9.4

BeinonHeH#e 1ByX KOHTPOJIBHBIX padoT /Cp/

17,2

Pasznen 10. KonTakTHbIe Yachl HA AaTTECTALMIO

10.1

Konrpomnsnsie padotsr /KA/

0,8

10.2

3auger /KD/

0,25




10.3 Koncynpramus nepex sx3amerom /K3/ 1 2

10.4 Ox3amen /KD/ 1 0,35

5. OIEHOYHBIE MATEPHAJIBI

OLeHOYHbIe MaTepHaIbl Ul IPOBEICHNS IIPOMEXYTOYHON aTTECTAlMU OO0YJAIOMUXCsl TIPUBEICHBI B IIPHIIOKEHUN K
paboueii mporpaMme AUCIUTUIHHBL

@DOopMBI ¥ BHIBI TEKYIIETO KOHTPOJIA IO AUCIUILINHE (MOMIYIIO), BHIBI 3aJJaHUH, KPUTEPUH X OICHUBAHUS,
pacnpezenenye 6auioB 10 BHAaM TEKYIEro KOHTPOJIsL pa3pabaThIBatoTCs PerojaBaTeneM AUCIUILUIMHBL C YIeTOM ee CIIeM(PUKU 1
JOBOZATCS JIO CBEJICHHS 00yJaromUXcsl Ha IEPBOM yIEOHOM 3aHSTHH.

Tekymuii KOHTPOJb YCIIEBAEMOCTH OCYIIECTBIISETCS IIPENoAaBaTeNeM NUCIUILIAHBI (MOIYIIA), KaK IpPaBHio, C
ucnonb3oBanreM DMOC mim myTeM MpoBepKH MUCHMEHHBIX PadoT, IPeXyCMOTPEHHBIX PabOYNMH IIPOTPaMMaMH JUCIHUILUINH B
paMKax KOHTaKTHOI pabOThl M CaMOCTOATENBHOH paboThl oOydarommxcs. s GpukcnpoBaHus pe3ynbTaToB TEKYLIEro KOHTPOJIS
MokeT ucnoibzoBatbes JUOC.

6. YAEBHO-METOAUYECKOE U TH®OPMALIMOHHOE OBECIIEYEHME JUCHUIIJIMHBI (MO YJISA)

6.1. Pexomenayemasi iuTepatypa

6.1.1. OcHoBHAas1 JIUTEpaTypa

ABTOpBI, COCTaBUTENHU 3armaBue W3narensc On. agpec
TBO, TOJ
JI1.1 |Cagennes 1. B. Kypc o6meit ¢pusukn. T. 3. KBanTOBas ontrka. ATOMHAsS CaHKT- https://e.lanbook.com/bg
¢uzuka. duznka TBepaOTO Tena. U3MKa AaTOMHOTO spa U [etepOyp
9JIEMEHTapHBIX YacTHILl: yueOHOe ocoOue r: JIans,
2018
JI1.2 [ Cagennes U. B. Kypc obmeit ¢pumsuxwn. T. 2. DIeKTpHYEcTBO B MarHEeTH3M. CaHKT- https://e.lanbook.com/bq
Bonnbl. OnTrka: yaedHOe mocodue [etepOyp
r: JlaHp,
2018
JI1.3 | Casennes 1. B. Kypc o6meit ¢usukn. T. 1. Mexanuka. MonekynspHas CaHKT- https://e.lanbook.com/bg
¢uzmka: yaebHoe mocobue [etepOyp
r: JlaHp,
2019
JI1.4 [YeptoB AT, Oobmas pusnka Mocksa: | http://www.book.ru/bool
BopobreB A A., KnoPyc,
Maxkapos E.®., 2020
Oszepos P. I1., Xpomos
B..




6.1.2. lonoTHUTEbHAS JUTEPATYPA

ABTOpBIL, COCTaBUTENN 3arnaBue Wsnatensc Om. agpec
TBO, TOJ[
JI2.1 |Iankapun U.II., O6mas puszuka. COOpHUK 3a1a4 Mocksa: | http://www.book.ru/bool
Kupbsinos A.I1., KuoPyc,
Kybapes C.H., 2019
Pasunosa C.M.
JI2.2 | BopoObeB A.A., 3amavyHuK 10 hU3NKe Mocksa: | http://www.book.ru/bool
UYepros AT KuoPyc,
2017

6.2 UndopmannoHHbIe TEXHOJIOTUH, HCIIOJIb3yeMbIe P 0CYIIEeCTBIEHHH 00Pa30BaTEIbHOIO Mpolecca Mo TUCIHUIINHE

(Mony.10)

6.2.1 IlepeyeHb JINIEH3UOHHOTO M CBOOOTHO PACTIPOCTPAHSIEMOT0 MPOrPAMMHOI0 00ecTedeHust

6.2.1.1 | MS Office

6.2.2 Ilepeyenn npodeccuOHAIBHBIX 023 JaHHBIX U HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM

6.2.2.1

EcrecTBeHHOHAYUHBII 00pa3oBaTeNbHEIN mopTa: http://en.edu.ru/

6222

MexnyHapoaHas npodeccuoHanbHas 0a3a qanHbIX «SpringerMaterials»: https://materials.springer.com/

6.2.2.3

KoncynbraHT miroc

6224

T'apant ACITMXKXT

7. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUWE JUCIUIIJIMHBI (MO YJIA)

7.1

YaeOHbIC ayTUTOPUH VIS IPOBEICHHS 3aHATHI JIEKIIIOHHOTO THIIA, YKOMIUICKTOBAHHEIE CIICIIHAIN3UPOBAHHOM
MeOeNblo U TEXHUUECKUMU CPENICTBAMU O0YUEHUS: MYIbTUMEAUHHOE 000PYIOBaHKE IS TPEIOCTaBICHUS YueOHOM
nHpopManuu GO0 ayUMTOPUH 1/WIH 3BYKOYCHIIMBAroIee 000pynoBaHHe (CTAallMOHAPHOE WM EPEHOCHOE).

7.2

Y4eOHble ayTUTOPUH IJIs IPOBEIACHUS 3aHATHI CEMUHAPCKOTO THIIA, TPYIIOBBIX M WHIMBUAYAIHBIX KOHCYJIbTAIINH,
TEKYIIETO KOHTPOJISA M IPOMEKYTOYHOH aTTEeCTAaIllH, YKOMIUICKTOBAHHBIC CIICIUAIII3HPOBAHHON MeOENbI0 U
TEXHUIECKUMHU CPEICTBAMH 00yIEeHUS: MyITbTUMETUITHOE 000pyI0BaHIE U/IITH 3BYKOYCHIITMBAIOIIEee 000PyI0BaHNE
(cTanoHapHOE WK IIEPEHOCHOE)
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ITomemienust st CaMOCTOSATENBHON paOOTHI, OCHAIIIEHHBIE KOMITBIOTEPHOM TEXHUKOW C BOZMOKHOCTBIO TIOKITIOUEHHSI K
cetu "UHTepHeT" M 0OecneyeHrneM JOCTYNa B 3JIEKTPOHHYIO HHPOPMALMOHHO-00pa30BaTeNIbHYIO CPely YHUBEPCHUTETA.

7.4

IMomemneHus 11t XpaHEHHS U MPOPUIAKTUUECKOTO 0OCTYKHUBaHHS Y4eOHOTO 000pyAOBaHUS

7.5

JlaGopaTopuu, OCHAILCHHBIE CIEIHUAIBLHBIM J1a00paTOPHEIM 000PyTOBaHHEM:

7.6

JlabopaTopust MeXaHUKH, BKIIoUaronas: 0ok saekTponHsiii ®M1/1, mammza Atyna @M1 1, mastHuk MakcBeria
OM12, yauBepcanbubiil MasTHUK @M 13,masTHHK O0epbeka M 14, moayns FOHra u Mmoayns casura ®M 19,
coynapenue mapos GDM17;

1.7

Habop moxyneit OI13;

JlaGopaTopus 3JIeKTpUYeCcTBa U MarHeTH3Ma, BKIItogaromasi: creHasl TKO anexTpryuecTBa 1 MarHeTH3Ma, B TOM YHCIIE
ociutorpadsr C1-94, reHepaTophl CHTHANOB HU3KoYacTOTHBIE ['3-118, HCTOYHUKY MUTaHNS, Mara3uHbI CONPOTUBIICHUI,

7.8

JlabopaTopusi ONTHKH, BKIFOYAIONTAast KOMIUIEKT onTHueckoro obopynoanus PMC, B ToM gucie: 6a3bl ONTHUECKOH
CKaMBbH, NOJIYHPOBOIHUKOBBIE JIa3ephl C IOCTUPOBOYHBIM MOZYIEM, (DOTONPHEMHHUKH, HAOOD JIMH3, SKPaHbl ¢ MACIITAOHOH
ceTkoi; aBToTpancdopmartop oanodasusiii JIATP-2,5; koMIutekT Gosutuii.




