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1. IIEJTA OCBOEHUSI IMCLUILIMHBI (MOY.JI5T)

1.1

I.Iem; nperoaaBaHuA JUCIUIIIINHBI:

1.2

(hopmupoBaHue y 00y4alOMIKXCsl €CTECTBEHHOHAYYHOTO MUPOBO33PEHUS; HAYYHOTO MBIIIUICHHS; LEJIOCTHOTO
HPEICTABICHHS O (PU3NIECKHUX 3aKOHAX OKPY’)KAIOIETr0 MUPA B UX €IMHCTBE M B3aNMOCBS3H; HABBIKOB IIPUMEHEHUS
M0JIOKEHUH QyHIaMEHTaNbHON (PU3UKHU NPH PELIEHUH KOHKPETHBIX MPEIMETHO-IPOQUIBHBIX 33/1a4; TEOPETUYECKON U
MPaKTUIECKOH 0a3bl JUIsl YCTICITHOTO OCBOEGHHS MU CHIEIUAIbHBIX JUCIMIUINH.

1.3

3a/:[alm JAUCIHUILINHBIL

1.4

— OCBOCHHUE 00YYAIOIIUMUCS 3HAHUH 00 OCHOBHBIX (DH3MYECKUX SIBJICHUSX U MPOLIECCaX, OCHOBHBIX (PU3NYCCKHUX BETHYMHAX
U (DM3UYECKUX KOHCTAaHTaX, OCHOBHBIX (PU3MYECKHX 3aKOHAX M TPAHUIIAX MX IPHUMEHHUMOCTH, (yHIAMEHTAIbHBIX
(bU3HYEeCKUX IKCIEPUMEHTAaX M UX POJIH B Pa3BUTHU HAYKHU, HA3HAYCHUH W IPHHIUIAX JASHCTBHS BOXKHEHIINX GU3NUSCKUX
npubopOB;

1.5

— npuoOpeTeHne 00yJaIOIUMUCS YMEHUI 00BSICHUTH OCHOBHBIC HAOMIOAaeMble TIPHPOIHBIC U TEXHOTCHHBIC SBICHUS H
3¢ dexThl Ha 0a3e 3aKOHOB KJIACCHYECKOW 1 COBPEMEHHOU (DHU3HKH;

1.6

— npuoOpereHre 00y4aroUMUCST YMEHUIH 1 HABBIKOB UCIOJIb30BaHHS METOAUKH (PU3UUECKUX U3MEPCHUN 1 00pabOTKH
9KCIIEPUMEHTAJIBHBIX JaHHBIX, UCIIOJIb30BAHUS METOIOB (DH3UIECKOTO MOJSITUPOBAHUS ISl PEIICHUS] KOHKPETHBIX
€CTECTBEHHOHAYYHBIX M TEXHHYCCKHX 3124

1.7

— npuoOpeTeHne 00YJaIOIMMUCS HABBIKOB SKCILTYaTalliid OCHOBHBIX MPUOOPOB 1 000PYIOBAHUS COBPEMEHHON
(uznyeckoii maboparopun, 00pabOTKH U HHTEPIPETUPOBAHUS PE3YIIBTATOB DKCIIEPUMEHTA.

1.8

2. MECTO JUCHUIIJIMHBI (MOAY.JIsI) B CTPYKTYPE OBPA3OBATEJIBHOM MPOT'PAMMBI

Lukx (pasaen) OIT: [B1.0.11

3. KOMIIETEHIINN OBYYAIOIEI'OCs, @OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSA JTUCITUIIJINHBI

(MOZY.JIs)

OIIK-1 CnocoGeH pemiath HHXEHEPHBIC 337124k B IPOPECCHOHAIBLHOMN IEATEIBHOCTH C UCIIOIB30BaHHEM METOJIOB €CTECTBEHHBIX
HayK, MaTeMaTH4eCKOTO aHaJIn3a 1 MOJICIIUPOBAHUS

OI1K-1.2 TIpuMeHsIeT OCHOBHBIEC MOHATHUS U 3aKOHBI €CTECTBEHHBIX HAYK JUIS PELICHUS MPEIMETHO-TTPOGHIBHBIX 33134

OI1K-1.3 IIpumeHseT ecTeCTBEHHOHAYYHbIE METO/Ibl TEOPETHUECKOTO M IKCIIEPUMEHTAIIBHOTO UCCIIEI0BaHUs 0OBEKTOB, POIIECCOB,

SIBJICHU;

IPOBOAUT SKCIICPUMEHTHI 11O 33HaHHOI71 METOAUKE U aHAJIU3UPYET PE3YJIbTAThI

B pe3yabTaTte 0cBOEHHMS AUCHUIIIMHBI (MOAYJIS) 00y4aIOLIMIiCsH T0KeH

31

3HaTh:

3.1.1

OCHOBHBIE TIOHATHS U 3aKOHBI KJIACCHYECKOM M COBPEMEHHOH (DM3UKU U UX POJIb B PELICHUHN IIPEAMETHO-IPOQHIBHBIX 3a1a4;

3.12

METOJIbI TEOPETHYECKOTO M IKCIIEPHUMEHTAILHOTO HCCIIEIOBAaHHS (PU3NUECKHX OOBEKTOB, POLECCOB U SIBICHUI, METOAUKY
NpoBeeHHUs U 00pabOTKH Pe3ysIbTaTOB PU3MIECKOTO IKCIIEPUMEHTA

3.2

YMeThb:

321

HCII0JIB30BaTh OCHOBHBIC ITOHATHA U 3aKOHBI (pI/ISI/IKI/I IS PEIICHUA HpeZ[MeTHO-HpO(bI/IHbHLIX 3amad,

322

MPUMEHATD METOABI TCOPETUICCKOTO U SKCIICPUMEHTAIIBHOTO UCCIIEJOBAHUA (I)I/ISI/I‘IGCKI/IX 06’beKTOB, IIPOIICCCOB U }IBHEHI/Iﬁ,
IIPOBOAUTH (I)I/I3I/I‘ICCKI/I€ OKCIICPHUMECHTHI 110 3aJJAaHHOM METOJUKE U 06pa6aTI>IBaTI) HUX PE3YJIbTAaThl

33

Baagern:

33.1

HaBBIKAMHU MPUMEHEHHS] OCHOBHBIX MOHITHI U 3aKOHOB KJIACCHYECKOW M COBPEMEHHOM (DM3HUKHU IS PEIICHUS TPESAMETHO-
npoHIbHBIX 3a/1a4;

332

HaBablKaMH IIPIMEHEHHS METOJJ0B TEOPETHUECKOTO M IKCIICPUMEHTAIFHOTO UCCIEA0BaHMUS GPU3NUECKUX OOBEKTOB,
MIPOLIECCOB U SIBJICHUH, HABBIKAMH NPOBeJIeHHUS (PU3NUECKUX HKCIIEPUMEHTOB 10 33/IaHHON METOIMKe U 00pabOTKH nX
pe3yJIbTaToB

4. CTPYKTYPA U COJIEPJKAHME JUCIAIIMHBI (MOY.JIsT)

Kon

3aHATHA Kype

HaumenoBaHue pa3iesioB U TeM /BUJ 3aHATHS/ Cemectp / | HacoB | IIpumeuanue

Pazpen 1. PUSUYECKHUE OCHOBbI MEXAHUKH




1.1

KUHEMATUKA MATEPHUAJIBHON TOUKHU

[Ipenmer u MeToabI MEXaHUKU. MoOAETN MaTepHaaIbHOM TOUYKH U TBEPIOTO TENA.
[TonsTHe cuctemsbl oTcueTa. BekTopHOe M KOOpPIMHATHOE ONMCAHKUE ABHKCHUS
MaTepuanbHON TOUKH. OCHOBHBIC KHHEMaTHYECKHE XapaKTePUCTHKU
MaTepHaJIbHOM TOYKHU: paJinyc-BEKTOP, NEpeMELIeHUE, MPOiICHHbIH MyTh,
CpeAHssl U MTHOBEHHAs! CKOPOCTb, CPEJHEE U MTHOBEHHOE YCKOPEHHE,
TaHTeHIIMaIbHOE U HOPMAJIbHOE YCKOpeHHe. BpararensHoe 1BHKeHue
MaTepHaIbHON TOYKU. BeKkTOphI yriia moBopoTa, yrioBoii CKOPOCTH M YTIIOBOTO
yckopenusi. CBsi3b MEXK/ly YIJIOBBIMHU U JIMHEHHBIMU BenurHaMH. /JIex/

1.2

Ornpe/ienenue MIOTHOCTH TBEPOTO Tejla MPAaBHIbHON FeOMETPHIECKOH GOpPMBI.
/Cp/

1.3

Kunemaruka marepuansHoi Touku /IIp/

1.4

OCHOBBI JUHAMUMKU ITIOCTYITATEJIBHOI'O ABM>XXEHW A TEJIA
[Hoctynarensnoe nBmwkenue. [lepsorit 3akon Hetotona. [lonsTie nHepTHOM Macch
tena. Bropoit 3akoH HeroToHa 1 nonstue cunsl. Tpetnii 3akoH HeroToHa. Buast
cm. Cuna TSHKECTH, CUJIa BCEMUPHOTO TATOTSHHS, CUJIA YIIPYTOCTH, CHIIA TPEHUSL.
HewnnepuuanbHbie cucTeMbl oTcueTa. [[eHTpoOeKHbIe CHIIbI HHEPLIUHU U CHIIBI
Kopuomnuca. /JIex/

1.5

OCHOBBI JAVMHaAMHUKU MIOCTYIATCIbHOTO ABMXKCHUS TCJ1a /Hp/

1.6

H3yueHune 3aKOHOB IIOCTYIIATENLHOTO IBMKEHHS C MOMOILBIO MAIlMHEI ATBY1d.
/J1ab/

1.7

3AKOHBI UISMEHEHUA 1 COXPAHEHUA UMITYJIbCA, DHEPT U U
MOMEHTA UMIIVJIbCA

Vmnynbc MaTepuanbHON TOYKH U MEXaHUYECKOHM CHCTEMBI, 3aKOH €ro N3MEHEHUS
u coxpaHeHus. L{eHTp Macc MEXaHHUECKOH CHCTEMBI M YPaBHEHHUE €0 ABH)KECHHUSI.
Kunernyeckas sHeprus 1 3aKoH ee n3MeHeHus1. KoncepBaTuBHbIE U
HEKOHCepBaTHBHbIE CHIIBL. [loTeHIManbHas sHeprus. CBsi3b MEXILy
MMOTEHLINATBHON dHEPTHel M CUIIOW. 3aKOH U3MEHEHHS U COXPAHEHHUS TOTHOU
MEXaHMYECKON 3HEPrHH CUCTEMbl. MOMEHT UMITyJIbCa MaTEPUATbHON TOUKH U
MEXaHUYECKOI CHCTEMBI, 3aKOH €ro N3MeHeHus 1 coxpanenus. /Cp/

1.8

ITpoBepka 3aKOHOB COXpaHEHHs UMITYJIbCa U SHEPTUU IpH coynapenun Tea /Cp/

1.9

JUHAMUKA BPAIIATEJIBHOI'O ABMXXEHM S TBEPJIOI'O TEJIA
OCHOBHOH 3aKOH BpaIaTEeIbHOTO IBIDKEHUS TBEPAOTO TeIa BOKPYT
HETOABIXHOM ocl. MOMEHT UHepUuH. Bbuucienrne MOMEHTOB HHEPLIMH
OHOPOIHBIX CUMMETPUIHBIX Tel. Teopema llItelinepa u ee nmpuMeHeHwe.

Kunernueckast SHeprust BpalaTeIbHOro ABIKESHHUS TBEPIOrO Tela.
/Cp/

1.10

V3y4eHne AMHAMUKH BPAIIATEIbHOTO ABIKCHHS C IIOMOIIBIO MasiTHUKA
O6epbexa. /Cp/

MasitHuk MakcBesia. OnpezeneHine MOMEHTa HHEPIMHU Tell M IIPOBEpKa 3aKOHa
coxpaHeHus 3ueprun. /J1ab/

1.12

MEXAHUYECKUE KOJEBAHUA

Onpenenenue koie6aHuil. XapaKTePUCTHKH FAPMOHHYECKUX KOJIeOaHUH.
®dopmyia ci10KeHHs IByX rapMOHHUYECKUX KojieOanui. [Ipumepsl kose0aTenbHbIX
CUCTEM: MPYKMHHBIN, MATEMATHUCCKUI U PU3UUYECKHUI MAsITHUKU. Y paBHCHHE
3aTyXarolux KojiebaHui U ero pemeHne. XapakTepHUCTHKH 3aTyXalomnX
KoyieOaHuil. YpaBHEHUE BBIHYKICHHBIX KOJeOaHUN MO/ ACHCTBUEM
rapMOHHYECKHU U3MEHSIOIIEICS BHEIIHEH CHIIBI U €r0 pelieHue. SBjienue
pe3oHaHca.

/Cp/

1.13

OmnpezeneHne yCKOPEH s CBOOOAHOTO ITaICHHUSI IPH IIOMOLIN MaTeMaTHYECKOTO
masitHuka. /Cp/

1.14

OmnpeneneHue MOAYJIS CABUTA C IOMOIIBIO MPY>KUHHOTO MasTHUKA. /Cp/

Paznen 2. TEPMOAUHAMUKA 1 MOJIEKYJIAAPHASL ®U3UKA

2.1

SJIEMEHTbBI TEPMOAMHAMUWKIA

OCHOBHBIE ONpe/IeIeHUs ¥ IOHATHS TepMoauHaMuku. Hynesoe Hayaino
TEPMO/IMHAMUKH ¥ MOHATHE TeMIepaTypbl. TepMoAnHAMUYECKUE QYHKIHH
cocrosiHus. [lepBoe Hagano TepmoaguHaMukH. TemnoemkocTs. M3onporneccsl.
Bropoe Hauasio TepMOJMHAMHUKY B Pa3InuHbIX GpopMynupoBkax. [Tonsrue
terioBoi MmamuHbl. KITJI TeruioBoit mamuns!. [ukn Kapro u Teopema Kapho.
Hepasencrso Knaysuyca. Ourponus. Tperbe Hayano TepmoauHamMuku. /Cp/




2.2

Omnpenenenue K03pGUINEHTA BA3KOCTH XKUAKOCTH 110 MeToay Crokca. /Cp/

2.3

BJIEMEHTbhI CTATUCTUYECKOM ®U3UKU.

OCHOBHBIE M0JIOKEHHSI KHHETUYECKOH TEOPHHU HJICalIbHOTO ra3a. Y paBHEHHS
COCTOSIHUS HJI€aJIbHOTO U PealIbHOTO ra3a. Y paBHEeHHE KHHETHYECKOH Teopun
ra3oB a1 naieHus. @a3oBoe nmpocrpancTBo. OyHKIMS pacnpeaeneHus.
Krnaccnueckas u kBaHTOBas cratuctuka. Pacnpenenenue Makcsenna.
Bapomerpuueckas dopmyna. Pacnpenenenue bonbimana. IlonsiTue o KBaHTOBOM
cratuctuke boze-Oinmreiina n ®epmu-upaka. CBSI3b SJHTPOINH C
TEPMOIMHAMUYECKOH BEPOSITHOCTBIO. SIBIIEHUS IepeHoca.

/Cp/

24

OmnpejieneHye OTHOLICHHS TEIUIOEMKOCTEH ra3a METOAOM a/11abaTH4ecKoro
pacmupenus. /Cp/

Pazpnen 3. JIEKTPHYECTBO U MAT'HETHU3M

3.1

OJIEKTPOCTATUYECKOE ITOJIE B BAKYYME

DNEeKTpUUYECKUH 3apsil U dIIEKTpocTaTHueckoe moie. HanpspkeHHOCTs 1
TTOTEHIMAN JIEKTPOCTaTHUECKOTro 1osist. CBOWCTBO CyNeproO3ULIUH IS
INEKTPOCTATHUECKUX TOJIeH. CBsI3b MEXKy HAIIPSHKEHHOCTHIO
3JIEKTPOCTATUYECKOTO MO U MOTeHIUaIoM. [I0TOK BEKTOpa HaNpsKEHHOCTH
JNEKTPUUYECKOTO TI0JIS Yepe3 MOBEPXHOCTh U TeopeMa ["aycca. [Ipumenenne
TeopeMmsbl ["aycca k pacueTy 3JeKTpocTaTHYeCcKUX 1ojieid. Teopema o HUpKy AU
JUISL BEKTOPA HAPSHDKEHHOCTH DJIEKTPUIECKOTO MOJIS.

/JTex/

32

QJIEKTPOCTATHUYECKOE ITOJIE B [TPOBOJJHUKAX 1 JIUDJIEKTPUKAX
DNEeKTPUYECKUH TUIIONb U DJIEKTPHUUECKUN AUTIONBHBIN MOMEHT. [{UmonbpHbIe
MOMEHTBI MOJIEKYJI AU3JIeKTpUKa. [oysipHbIe U HENOJSPHBIE TUAIICKTPUKH.
Tonspuzanus nuanexTprukoB. Bekrop momspuzanun. Teopema [Maycca mmst
BEKTOpa MOJISAPU3ALMH. BEKTOP 3JIEKTPUYECKOro CMeNeH s, Y CIIOBHs Ha IPpaHuIIe
JBYX IUAJIEKTPUKOB. [IpOBOTHIKH B 3JIEKTPOCTATHYECKOM I10JI€. DIEKTPOEMKOCTb
yeIMHEeHHOro npoBoAHuKa. KoHaeHcaTopbl. DHEPTUsi CUCTEMBI 3aps10B U
JNEKTPUUYECKOTO TOJIS.

/Cp/

33

OneKTpocTaTUUECKOE II0JIE B BaKyyMe U BewlecTse /IIp/

34

Hccnenoanue anekrpocrarudeckux nodei. (M3ydenue 3akona Oma.) /J1a6/

3.5

MTOCTOSTHHBIN DJIEKTPUUECKUI TOK

YcnoBus CyIecTBOBaHHS IIOCTOSHHOTO 3JIEKTPUYECKOro Toka. Cuila ¥ IIIOTHOCTD
TOKa. YpaBHEHUE HENPEphIBHOCTH. 3akoH OMa U1l OJHOPOIHOTO y4YacTKa IIeTH.
DNeKTPOABIKYIIAs CUila U HarpsbkeHue. 3akoH OMa Ju1s HeOTHOPOJHOTO yyacTKa
uenu. [Ipasuna Kupxroga. [Tpumepsl pacyera pa3BeTBICHHBIX dJICKTPUYCCKUX
nenei ¢ nomoinsto npasui Kupxroda. Pabora 1 MomHocTs TOKa. 3aK0oH
Jxoynsa-Jlenna.

/Cp/

3.6

INOCTOAHHOE MATHUTHOE ITIOJIE B BAKYYME U BEHIECTBE
MarnutHas uaaykuus. 3akoH buo-Casapa-Jlamiaca, MarHuTHOE 110J1€
JBUKYIIETocCs 3apsana, cuia Jlopenna, 3akon Amnepa. Teopema o nupKyIsuu
Ul BEKTOpa MarHUTHOM MHIYKIMU U ee npuMeHeHue. Teopema ["aycca s
MAarHuTHOTO TI0JISI.

MarHuTHbIE MOMEHTBI aTOMOB U MOJIEKYJI. BEKTOp HAaMarHHYeHHOCTH BEIIECTBA.
Teopema 0 IMPKYJLSIIUK A1 BEKTOpAa HAMArHUUYCHHOCTH. MarHuTHas
BOCIIPUMMYMBOCTh 1 MAarHUTHAs IIPOHUIIAEMOCTH BellecTBa. HanpshkeHHOCTh
MarHuTHOTO ToJisl. Teopema 0 NUPKYJISIIUK J1s1 BEKTOPBI HANIPSHKEHHOCTH
MarHuTHOTO IOJIs. Y CJIOBHSA JJIsi MArHUTHOTO T10JIS1 HAa TPaHULE pasziera AByX
cpen. Jlnamarueruku, mapamaraetuku. GeppomaraeTnku. MarHuTHBIN
rucrepesuc. Temneparypa Kropu. [Ipupona dheppomarnernsma.

/Cp/

12

3.7

OrmpesienieHre OTHOIICHHS 3apsiga 3JIEKTPOHA K ero Macce METOI0M MarHeTPOHa.
(OnpeneneHre ropu30HTAIBHON COCTABISIONICH HHAYKIIMA MATHUTHOTO TOJIS
3emimn) /Cp/

3.8

Onpenenenue paboThI BEIXOA AJIEKTPOHOB 13 MeTauia. /Cp/




39

OJIEKTPOJUHAMUKA

3aKoH 37eKTpoMarHuTHOM nHAyKimu. [Ipauio Jleniia. CnocoObl U3MEHEHUS
MarHuTHOro noToka. IIpuposaa 3nekrpoMarHuTHON UHIYKIUY. SIBIeHue
camonHaykiuu. UuaykruBHocTh. B3aumuas naayknus. Bzaumuas
UHIYKTUBHOCTb. TeopeMa B3aumHocTH. Tok cMmemienus. Teopema 0 HUPKYIISALUU
MarHuTHOTO IIOJIS B CITy4Yae IPUCYTCTBUS MIEPEMEHHBIX IEKTPHUECKUX TONIEH.
VYpaBHeHus MakcBesia B UHTErpajlbHOH dopme. /JIex/

3.10

Uzyuenue sBinenus B3auMHoi MHIyKunu.(CHATHE KPUBOWH HAMArHUYMBAHUS U
METIIN FUCTEpe3nca ¢ moMoulbio ocumiorpada.) /Cp/

Paznen 4. KOJIEBAHUS Y1 BOJIHBI

4.1

DJIEKTPUUYECKUE KOJEBAHM S

KonebatenbHbiit koHTYp. CBOOOAHBIC HE3aTYXAIOIIUE U 3aTyXAIOIINe
rapMOHHYECKHE KOJIeOaHUs B KOeOaTeIbHOM KOHTYpe. DopMyna Juis iepuoaa
koseOaHuil. BeIHYXIeHHBIE TapMOHUYECKHE KoJeOaHus B KOJIeOaTeTbHOM
KOHType. SIBnenune pe3onanca. [lepemeHHbI TOK. AKTUBHOE, HHIYKTUBHOE U
€MKOCTHOE COTIPOTHBIICHHE B I[ENH IIEPEMEHHOTO TOKa. PaboTa 1 MOIIIHOCTH B
LIeTH IePEMEHHOT0 TOKa. JIeiicTByoIIIee 3HAUCHHE TOKA U HATTPSDHKEHHUSI.

/Cp/

4.2

DJIEKTPOMATHUTHBIE BOJIHBI

DKCIIEpUMEHTAIBHOE NOJTy4YEeHHUE IEKTPOMArHUTHBIX BOJIH. CyIiecTBOBaHHE
9JICKTPOMAarHUTHBIX BOJIH KaK CJIEJCTBHE ypaBHEHUI MakcBena.
JuddepennunanprHoe ypaBHEHHE JIEKTPOMArHUTHON BOJTHBL. CBSI3b MEKIY
BEKTOpaMHM HAIpPsDKEHHOCTH DJIEKTPUYECKOr0 U MarHUTHOTO T0JIeH B
9JIEKTPOMAarHUTHON BoJHE. [IpenoMmiieHne 3IeKTpOMarHuTHEIX BOJIH Ha TPaHUIIe
pa3zena AByX cpell. DHeprus U UMITYJIbC HJIEKTPOMAarHUTHBIX BOJIH.

/Cp/

43

HccnenoBanue 3aryxaromux konedaHuii B kosebarensHoM KoHType /Cp/

Paznen 5. OIITUKA

5.1

IT'EOMETPUYECKAS OIITHUKA.

[TonsiTre cBeTOBOTO JTy4a. 3aKOH MPSIMOJIMHEWHOTO PACIPOCTPAHEHHS CBETOBBIX
JIy4yei B OJJHOPOJHBIX cpefax. 3aKoH OTpaxKeHus. 3aKkoH npenomieHus. [TpuHnmmn
®epwma. [Tonnoe orpakenue. LleHTpupoBaHHbIE ONITHYECKHE CUCTEMBI.
[IpenoMieHne CBETOBBIX JIydel Ha IMOBEPXHOCTH c(HEepHIECKOro 3epKaa.
[Ipenomnenue cBera Ha chepuUecKOil TOBEPXHOCTH pasJielia IByX cped. ToHkue
nuH3b1. 300paskeHne NpeIMETOB C MOMOIIBIO JIWH3. OCHOBHBIC
(doTromeTpUyeCcKHEe BETHYUHBI.

/Cp/

52

UHTEPOEPEHIINA U AVUOPAKINA CBETA

KorepeHTHOCTh 1 MOHOXPOMAaTHYHOCTH CBETOBBIX BOJH. IHTepdepeHnus cBeta,
yCIIOBHE MakKCUMYyOB 1 MUHUMYMOB. OnibiT FOnra. MHTepdepenuus csera B
TOHKHX IJICHKaxX U mactuHkax. Onpenenenue audpaxuuu. [Ipunnun [Noiirenca-
®penens. Meron 30u Openens. Audpakuus Openesst Ha KPYriioM OTBEPCTHH H
nucke. ndpaxkuus Opaynrodepa Ha ognoit menu. Judpakuus Opaynrodepa Ha
TUPPAKIIUOHHOMN peIlIeTKe.

/Cp/

53

JUCIIEPCUSA U TTOJIIPU3ALINS CBETA

Jucniepcus cBera. DIeKTpOHHAs TEOPHs AUCIIEPCHH CBeTa. EcTecTBEeHHBIH 1
NOJIAPU30BaHHbIH cBeT. [Tonsgpr3anus cBeTa NpH OTPAKEHUH U MPEIOMIICHHH Ha
rpaHMLe IBYX AUAIEKTPUKOB. [IpoxoskaeHue cBeTa yepe3 aHu30TPOITHbIE
kpuctainisl. [lomsipr3anroHHbie TPU3MBI U TOJIIpouasl. 3akoH Maoca. Axanus
MOJISIPU30BAHHOTO CBeTa. BpalieHue miockocT NoIsipu3aiyu.

/Cp/

54

Uutepdepenuns ceera. OnbiT FOHra. (M3MepeHne IUTMHHBI CBETOBOW BOJIHBI C
MOMOILBIO M PaKIMOHHOHN perieTky). (OnpeneneHne mokazaTess MpeoMICHUs
CTEKJIa C MOMOIIBI0 MUKpOckoma). /Cp/

5.5

[IpoBepka 3axona Manroca. (Onpeznenenue KodhGHULUeHTa TOTTIOLICHUS
npo3pauHbix Ten). (OnpeneneHue yria nojiHou nosspuszanuu). /Cp/

Paznen 6. JJIEMEHTBI CIIEIIMAJIBHOM TEOPUM
OTHOCHUTEJBHOCTH




6.1

[Tocrynatsl cneunanbsHON TE€OpUH oTHOCUTENIbHOCTH. [IpeoGpazoBanus JlopeHua.
CrnencrBust u3 npeodpasosanuii Jlopenua. HTepBan Mex1y cCOOBITHSIMU.
Vmnynbe B crienuaabHOM TEOPUH OTHOCUTENbHOCTH. OCHOBHOW 3aKOH
PEeTSITUBUCTCKON TMHAMUKY MaTepUaTbHON TOYKU. DHEPIUs B CIIEUAIBHOI
Teopuu oTHocuTenbHocTu. /Cp/

12

Paznen 7. KBAHTOBAS ®U3UKA

7.1

KBAHTOBAA OIITUKA

TennoBoe u3nydeHue u ero xapakrepuctuku. 3akoH Kupxroda. 3akons! Credana
- bonprmana u cmemenust Buna. ®opmyinet Penes-/xunca u [lnanka. I'nnoresa
[Tnanka. ®oronsl. PoTosddexr. YpaBHeHHe DUHIITEIHA 17151 BHEIIIHETO
¢dorosddekra. DHeprus u ummyisc porona. Japnenue ceera. dpdexr Komnrona
U ero 3JieMEeHTapHas Teopys. EMMHCTBO KOPITYCKYJISIPHBIX M BOJIHOBBIX CBOICTB
9JIEKTPOMArHUTHOTO U3JIy4eHHUs.

/J1ex/

72

KBanToBas onruka /I1p/

73

BJIEMEHTbI KBAHTOBOU MEXAHUKU 1 ATOMHOW ®U3UKU
CriekTpbl aTOMOB 1 MoJieKyJl. CrekTp aroma Bojgopoaa. Teopus atoMa BoAopojaa
o bopy. ['mmoTtesa ne bpoist. CeotictBa BonH e bpoiinsa. CooTHomenne
Heonpenenennocreii ['elizendepra. BonHoBas GyHKIUS U ee BEpOATHOCTHAS
uHTepnperanys. Habmonaemple BeTMUMHEI B KBAHTOBOH MEXaHHUKE M MX
n3mepenus. Obuee ypasuenue Llpenunrepa. CranroHapHoe ypaBHEHHE
penunrepa. J[BmxeHue cBOOOAHOM YacTUIIbl. [IBHXKEHHE B IIOTCHIIUATIBHOI sIME.
[orennumanpHelii 6apbep. ['apMoHnyeckuii ocUIUIATOP. ATOM BOAOPOAa B
KBaHTOBOI MexaHuke. CrivH 3nekTpona. CIMHOBOE KBaHTOBOE uncio. [lpuHimn
HEPa3IMYMMOCTH TOXKIECTBEHHbIX YacTHll. DepMuoHbI 1 O030HBI.
[lepuonuueckas cucrema 3neMeHTOB MeHeneesa.

/Cp/

12

7.4

OmnpezeneHne TeMIIepaTyPHOil 3aBUCHMOCTH HHTCHCUBHOCTH M3JTyYCHHS HUTH
naMnbl HakanuBauus. (M3ydeHne 3aKOHOB TEIUIOBOTO U3ITYyUYSHHUS C TIOMOIIBIO
sIpKOCcTHOTO mupometpa.) /Cp/

7.5

®Doroadpdext. (CHATHE BOIbTAMIEPHOH, JTIOKCAMIIEPHON M CHIEKTPaIbHON
XapaKTepUCTUK (POTORIEMEHTA U OTIpelielieHHe paOboThI BEIX0/a JIEKTPOHa). /J1ab/

Paznen 8. ®PU3UKA ATOMHOI'O AAPA U DJIEMEHTAPHBIX YACTHUI]

8.1

OJIEMEHTBI ®U3UKN ATOMHOI'O SAJIPA

Jedext macchl u 3Heprus cBsA3u sapa. CIuH sapa v ero MarHUTHBIH MOMEHT.
Snepusie cunbl. Moaenu sigpa. PannoakTuBHOE H3ITydeHNE U €T0 BUABL.  -pacmall.
-M3Iy4eHHe. -H3IydeHne. SaepHble peakiuy U UX OCHOBHbIE THIIBI. Peakuns

nenenus sapa. LlenHas peakiust aeneHus. Peakiys CHHTe3a aTOMHBIX sIAEp.
/Cp/

10

8.2

OJIEMEHTBI ®U3MKHN SJIEMEHTAPHBIX YACTUIL]

Krnaccel aieMeHTapHBIX YaCTUI] M BUIBI X B3auMoJeicTeuil. Kinaccuduxanus
3JIeMEeHTapHbIX yacTull. [IpUHIMIT Hepa3IMYMMOCTH TOXXIECTBEHHbIX YaCTHILI.
CIIMH 1 Apyrue KBaHTOBBIEC YHCIIA JJIEMEHTapHBIX. YaCTHIBI X aHTHIACTHIIBL.
Bo3zonbl u pepmuoHsl. Anponsl U Me30HbI. JlenTonbl. I[IpomexyTouHble 6030HBI.
KBapku v T1100HBEI.

/Cp/

Paznen 9. CAMOCTOATEJIBHASI PABOTA

9.1

[Tonroroska k nexuusim /Cp/

92

[MonroroBka k nmadopatopHsiM padotam /Cp/

9.3

[MonroroBka Kk npakTuyeckuM 3anstusm /Cp/

9.4

BeinonHeHue JByX KOHTPOIbHBIX padot /Cp/

17,2

Pa3nen 10. KoHTaKTHbBIE YaCchbl HA aTTECTALUIO

10.1

Kontpomnbusie padotsr /KA/

0,8

10.2

Koncynpranus nepen sk3amenom /K3/




10.3 Dk3amen /KD/ 1 0,3

10.4 3auer /KD/ 1 0,15

5. OHEHOYHBIE MATEPHAJIbI

O1neHOUHbIE MaTepUabl 17151 IIPOBEICHUS IPOMEXYTOYHOM aTTecTauy 00yyaroIuxcs IpUBeIeHb! B IPUIIOKEHNH K paboueit
IIporpaMMe JTUCLUIUINHBIL.

DopMBI ¥ BU/IBI TEKYIIET0 KOHTPOJIS O TUCUUIUIMHE (MO/IYIIIO0), BUIBI 3a1aHHH, KDUTEPUU UX OLIEHUBAHUS, pacupeaeaeHne 6auioB no
BUJIaM TEKYILETO KOHTPOJI pa3padaTHIBAIOTCS MPEIoaBaTesieM AUCUUIUTIHEI C yYeTOM €€ CIIeU(GUKH U JOBOISITCS 10 CBEACHHS
oOyuaromuxcsi Ha IepBOM y4eOHOM 3aHSTHH.

Texymuii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBISIETCS MPEToaBaTeeM JUCHUIIINHBI (MOAYIS), KaK MPaBHIIO, C HCIIOJIB30BaHHEM
OUOC nnu myTeM NpoBEPKH MUCbMEHHBIX PaboT, MPeIyCMOTPEHHBIX PA0OYMMH MPOrpaMMaMH TUCLUIUINH B PAMKaX KOHTAKTHOM
paboTHl M CAMOCTOATENBHOM PaboThl 00ydaromuxcs. s GUKCHpoBaHUS Pe3yIbTaTOB TEKYLIETO KOHTPOJISI MOXKET MCHONB30BaThCS
OHOC.

6. YHAEBHO-METOANYECKOE U THOOPMAIIMOHHOE OBECIIEYHEHWE JTUCHUIIJIMHBI (MOAY JIS)

6.1. Pexomenayemas qutepatypa

6.1.1. OcHoBHasi TUTepaTypa

ABTOpBI, COCTaBUTEIH 3armnaBue W3natensc On. anpec
TBO. IO
JI1.1 |YeptoB A.T'., BopoObeB|O0mias ¢pusuka Mockaa: http://www.book.ru/bo
A.A., Makapos E.®., KnoPyc, 0k/933946
Ozepos P. I1., Xpomos 2020
B.1.
JI1.2 |CaBenses . B. Kypc obmeit pusukn. T. 2. DnexrpudecTBo u MarHeTu3M.  |CaHKT- https://e.lanbook.com/b
Bonnusl. Onruka: yue6Hoe nocobue [etepOypr [00k/98246
: Jlans,
2018
JI1.3 |CaBenses . B. Kypc obmeit ¢pusuku. T. 3. KBantoBast ontuka. ATomHast  |CaHKT- https://e.lanbook.com/b
¢usuka. Pusuka TBepaoro Tena. Pusznka aromuoro sapa u  |[lerepOypr [ook/106893
3JIEMEHTAPHBIX YaCTHUI: Y4eOHOe mocodue : Jlanb,
2018
JI1.4 |Casennes U. B. Kypc o6eit pusuku. T. 1. Mexanuka. MosekynspHas CaHkr- https://e.lanbook.com/b
¢usuka: yuebHoe nocobue [MerepOypr |ook/113944
: Jlans,
2019




6.1.2. lono/IHUTe/ILHASL JIUTEPATYypa

ABTOPBI, COCTaBUTEIHN 3arnaBue Mznparensc Dn. ampec
TBO. TOJI
JI2.1 |Bopo6beB A.A., Uepros|3anaunuk no ¢pusmke Mocksa:  |http://www.book.ru/bo
AT. KnoPyc, 0k/920827
2017
JI2.2  |llankapun W.IT., O6mas ¢puzuka. COOpHUK 3a1a4 Mocksa:  |http://www.book.ru/bo
Kupbsinos A.I1., KnoPyc, 0k/933565
Kyb6apes C.H., 2019
Pazunosa C.M.

6.2 I/IH(l)OpMaIlI/IOHHbIe TEXHOJ0I'MH, HCITOJIb3yE€MbI€ IIPH OCYIIECTBJICHUHU 06pa30BaTeJ’ll>HOF0 npouecca mo JTMCUMIJInHEe

(MoayJtio)

6.2.1 IlepeyeHb JIMLIICH3MOHHOI'0 H CBOOOHO PACIPOCTPAHSIEMOr0 IPOrpaMMHOI0 o0ecneyeHus

6.2.1.1

[MS Office

6.2.2 Ilepeyenb npogeccHoOHANBHBIX 023 JAHHBIX U UH(OPMALMOHHBIX CIIPABOYHBIX CHCTEM

6.2.2.1

EctecTBeHHOHAYuHBII 00pa3oBaTenbHbIil mopTai: http://en.edu.ru/

6222

MexayHapoHas npodeccruoHanbHas 6a3a qaHHbIxX «SpringerMaterialsy: https://materials.springer.com/

6223

Koncynprant miroc

6224

I'apant ACITMOKT

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJINHBI (MOAY JIS)

7.1

VueOHble ayANTOPHH ISl IPOBEACHMS 3aHATHIH JCKIMOHHOTO TUIA, YKOMILIEKTOBAHHBIC CIICLHAIM3UPOBAHHON MEOCIBIO U
TEXHHYECKUMHU CPEICTBAMU OOYUCHUS: MYJIbTUMEANITHOE 000pyI0BaHUE TSl TPEAOCTaBICHUS yueOHOH nHdopmaiu
0O0JIBIION ayAUTOPHH W/HIIH 3BYKOYCHIIMBaroIee 000py10BaHUE (CTAIMOHAPHOE HITH IIEPEHOCHOER).

7.2

YueOHbIe ayAUTOPUH 15l TPOBECHHS 3aHATUI CEMUHAPCKOTO THUIA, TPYMIOBBIX U HHIUBHIYAIbHBIX KOHCYJIbTAIIHH,
TEKYILEro KOHTPOJIS M IPOMEKYTOYHOH aTTeCTalii, yKOMILIEKTOBAHHBIC CIICHUATH3UPOBAHHOM MEOCIIBIO U TEXHUYCCKUMHU
cpeAcTBaMU 00YUEHHS: MyJIbTUMEIHIHOE 000PYIOBaHUE 1/WIIH 3BYKOYCHIIMBAOLee 000pyJ0BaHUE (CTAIIMOHAPHOE WITH
MEPEHOCHOE)

7.3

[TomernieHust 111 CAMOCTOSITENBHOM PabOThI, OCHALIIEHHBIE KOMIIBIOTEPHOIM TEXHUKOW C BO3MOYKHOCTBIO ITOJIKITIOYEHHS K
cetu "MHTepHET" M 0OecneueHeM AOCTYIA B JIEKTPOHHYIO HHPOPMAIIMOHHO-00pa30BaTENbHYIO CPEAy YHHBEPCHTETA.

7.4

IMomemenus st XxpaHeHUs: ¥ IPOUIAKTUUECKOT0 00CIYKUBaHUSA yueOHOro 000pyn0BaHUs

7.5

Ha60paT0pm1, OCHAIICHHBIC CIICIKMaIbHbIM na6opaTopH1>1M 060pyZ[OBaHI/I€MI

7.6

JlaGoparopust MeXaHUKH, BKIIOYAIONIast: 0JIOK 35ekTpoHHbrid @M 1/1, mammnaa Atyna @M1 1, mastank MakcBemuia ®M12,
yHHBepcabHbIid MasTHUK @M 13,masaTHrk O6epOeka DM 14, moayns FOHra u Mmonyns casura ®M 19, coynapenue mapos
DdM17;

7.7

JlaGopaTopust 3NeKTpHUUECTBa U MarHeTH3Ma, BKJIrouatomas: creabl TKO a1ekTpruuecTBa M MarHeTH3Ma, B TOM YHCIIe
ocruuiorpader C1-94, renepatopbl cUrHANIOB HU3K04YacTOTHBIC ['3-118, HCTOYHUKY MUTaHWUS, Mara3uHbI COMPOTHBIICHUH,
Habop moxynei OI13;

7.8

JlabopaTopust ONTUKYU, BKIIOYAIOIIAsl KOMILIEKT ONTHYecKoro obopynosanus PMC, B ToM duciie: 6a3bl ONTUYECKOH CKaMbH,
HOJTYyIIPOBOJHHKOBEIE JIa3epPhl C FOCTHPOBOYHBIM MOAYJIEM, (POTOIIPHEMHHUKH, HAOOP JIMH3, SKPAaHBI C MACIITAOHOH CETKOMH;
aBTOTpaHchopmarop onHobas3ublil JIATP-2,5; koMIuleKT (hoIHit.




