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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
TIPE/ICTAaBICHNS O (PM3UIECKUX 3aKOHAX OKPY)KAIOMIET0 MUpa B MX CIMHCTBE U B3aNMOCBS3H; HABBIKOB TPUMEHCHUS
MOJIOKEHUH (pyHIaMEeHTaTbHON (DU3UKHU MIPU PELIEHHNH KOHKPETHBIX PEIMETHO-IIPOQUIBHBIX 3a1a4; TEOPETUIECKOH U
MIPaKTU4ECKON 0a3bl Ui YCIIEIIHOTO OCBOSHUSI UMU CIIEUATBHBIX JUCLUILIHH.

1.3 | 3amaun AUCLUTUINHEL:

14— OCBOEHHE O0YJAIONIMMHUCA 3HAHMI 00 OCHOBHBIX (DM3WYECKHX SBJICHHUSX M IPOIECCAaX, OCHOBHBIX (PH3NYECKUX
BEJIMUMHAX U (PU3HUECKUX KOHCTAHTaX, OCHOBHBIX (PU3MUECKUX 3aKOHAX U TPAHUIAX UX IPUMEHUMOCTH,
(byHIaMEHTaIbHBIX (PU3UUECKUX IKCIIEPUMEHTAX M UX POJIM B Pa3BUTUH HAyKH, HA3HAYCHUH M IPUHINIIAX JACHCTBUS
BaXHEHUIINX (PH3UICCKUX PHOOPOB;

1.5]|- nprobpeTeHne 00yJalomUMICs YMEHHI 0OBSICHUTh OCHOBHBIC HAONIOZAaeMble MPUPOAHBIC U TEXHOTCHHbBIC
SIBTICHUS ¥ 9 PeKTH Ha 0a3e 3aKOHOB KITACCHYECKOH M COBPEMEHHOH (pr3MKH;

1.6 |- pruoOpeTeHne 0O0YJAIONMMHUCS YMEHHAH M HaBBIKOB HCIOJIG30BAHUSA METOIUKA (DH3MICCKUX H3MEPeHUI W
00pabOTKH DKCIIEPUMEHTANBHBIX TAHHBIX, HCIIOJIH30BAHUS METOIOB (PU3MIECKOTO MOJICITUPOBAHNS JIJISI PEIICHHUS
KOHKPETHBIX €CTCCTBCHHOHAYYHBIX U TEXHHYCCKHX 33/1a4;

1.7]— npuoOpereHne 00yJaroNIMUCA HABBIKOB JKCILTyaTaI[ OCHOBHBIX MPHOOPOB M 00OPYAOBAHUS COBPEMEHHOU
¢$uznueckoit 1aboparopun, 00pabOTKU 1 HHTEPIPETUPOBAHUS PE3YABTATOB HKCIIEPUMEHTA.

1.8

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

ukn (paznen) OIT: | b1.0.11

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, MAaTEMaTUYCCKOTO aHaJIN3a 1 MOJACIINPOBAHUA

OIIK-1.2 HpI/IMCHHCT OCHOBHBIC ITIOHATHSA Y 3aKOHBbI €CTCCTBCHHBIX HAYK IJIS pECIICHHUSA HpeZ[MeTHO-HpO(bI/IJ'ILHBIX 3a1a4

OIIK-1.3 [IpuMeHseT ecTeCTBEHHOHAYIHBIC METO/IBI TEOPETHYECKOTO W 3KCIIEPUMEHTAIIBHOTO MCCISIOBAHHUS 00BEKTOB, IIPOIIECCOB,
SIBJICHUH, IPOBOAUT SKCIIEPUMEHTHI 110 3aJaHHOM METOUKE U aHATU3HPYET PE3yIIbTaThl

B pe3yabTaTe ocBOeHUsI AMCUMIIJIMHBI (MOAYJIs1) 00y4YAIOIINIACS A0JIKEH

3.1 |3naTh:

3.1.1 | ocHOBHBIE IOHATHSA M 3aKOHBI KJIACCHYECKON M COBPEMEHHOM (DM3HKU M MIX POJIb B PEIICHHUH IIPESIMETHO-TIPO(HITEHBIX
3a1ad4;

3.1.2 | METOIbI TEOPETUYECKOTO M IKCIIEPUMEHTAIBHOTO UCCIICIOBAHUS (PU3UUECKUX OOBEKTOB, IPOIIECCOB U SBJICHUH,
METOIUKY IIPOBEICHUS U 00pabOTKH Pe3ynbTaToB (PU3HUECKOTO SKCIICPIMEHTA

3.2 | YmeTh:

3.2.1 | ucrionp30BaTh OCHOBHBIE OHATHS M 3aKOHBI (PU3MKH JJIS PEIIeHHs IPEIMETHO-PO(HUIBEHBIX 3a/1aY;

3.2.2 | IpUMEHATH METO/Ibl TEOPETHYECKOTO M AKCIIEPHMEHTAIBLHOTO HCCIEA0BaHUS (PU3HUECKUX 0OBEKTOB, IIPOLIECCOB
SIBJICHUH, TPOBOANUTH (PHU3MUECKIE SKCIIEPUMEHTEHI 10 33JaHHOI METOIMKE 1 00pabaTHIBaTh MX PE3YIIbTATHI

3.3 | Bnagern:

3.3.1 | HaBBIKAMH MIPUMCHCHUSA OCHOBHBIX TMOHATHUH U 3aKOHOB KJIACCUYECKOH 1 COBpCMeHHOfI (1)I/ISI/IKI/I JIA peIICHUA NPpEAMETHO-
HpO(i)I/IJIBHBIX 3aJla4, HaBbIKaMH

3.3.2 | npuMeHeHNsI METOZIOB TEOPETHIECKOTO 1 SKCIIEPUMEHTAILHOTO HCCIIeIOBaHUS (PH3UIECKIX 00BEKTOB, IIPOLECCOB U
SIBTICHUH, HABBIKAMH TIPOBEICHNS (PU3MIECKUX 3KCIIEPUMEHTOB I10 3aJJaHHON METOANKE U 00pabOTKH MX pe3y/IbTaToB

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. MoJienu MaTepualbHON TOUKH U TBeproro Tena. [lonarue
CHCTEMBI OTCUETa. BEKTOpHOE U KOOPAUHATHOE OIIMCAHUE JBHKCHUS
MaTepuanbHoi Toukd. OCHOBHbIE KUHEMAaTHUYECKHE XapaKTePUCTUKH
MaTepUabHON TOUKU: PaJUyc-BEKTOP, IEPEMEILIEHHE, IPOHAECHHBIH MyTh,
CpEeZHssl U MTHOBEHHAs CKOPOCTb, CPEJHEE U MTHOBEHHOE YCKOPEHHUE,
TaHTeHIIMAIbHOE U HOpPMalIbHOE YCKOpeHHUe. BpalarensHoe qBHxkeHHe
MaTepuaibHON TOUKH. BEKTOpHI yriia moBopoTa, YIJI0BOH CKOPOCTH U YIIIOBOTO
yckopeHus. CBA3b MEXIy YIJIOBBIMHU W IMHEHHBIMHU BennanHaMu. /JIex/




1.2

OmnpejesneHue MIOTHOCTH TBEPIOTO Tela IMPaBHIbHON TeOMETPUYECKOM
¢dopmbl. /J1ab/

1.3

Kunemaruka MatepuansHoi Touku /TIp/

1.4

OCHOBBI JUHAMUKU TTIOCTYITATEJIbBHOI'O ABUXXEHUA TEJIA
IToctynarensHoe aBuxenue. Ilepsblit 3akoH Hetorona. [lonsTHE HHEPTHOMN
Maccsl Tena. Bropoit 3akon HetoroHa n nonsatue cuisl. Tperuii 3akoH HeroroHa.
Bunst cun. Cuna TsKeCcTH, CHila BCEeMUPHOTO TATOTEHUS, CUJIA YIIPYrOCTH, CHIIa
Tpenus. HemnepuunanbHeie cucteMsl otcuera. L{eHTpoOeKHbIe CHITBI HHEPIIUU 1
cuisl Kopuosuca. /JIex/

1.5

OCHOBEBI JAVMHaMHWKHA MOCTYIATCIbHOI'O JABMXKCHUA TCJIa /Hp/

1.6

W3ydeHne 3aKOHOB MOCTYNATENBFHOTO IBHKEHHS C IOMOIIIBIO MaIIMHE
AtByna. /J1a6/

1.7

3AKOHBI UBMEHEHUA U COXPAHEHUWA UMITYJIBCA, SQHEPTMU U
MOMEHTA UMITYJIbCA Nmmynbe
MaTepUAIbHOW TOUKHM U MEXAHUYECKOW CHUCTEMBI, 3aKOH €r0 U3MEHEHUS U
coxpaHeHus. [{eHTp Macc MEXaHUYECKOM CUCTEMbI U YPABHEHUE €0 JBUXKCHUS.
Kunernueckast sHeprus 1 3akoH ee usMeHeHus. KoHcepBaTHBHBIE U
HEKOHCepBaTUBHbIE cUiIbl. [loTeHanbHast sHeprusi. CBs3b MEXIY
MOTEHIMAIBHOM dHEprueil U cuaoi. 3aKOH U3MEHEHMS U COXPAHEHH S TOJIHOU
MEXaHUYECKOU SHEpruu cucTeMbl. MOMEHT UMITYJIbCAa MaTEpUAIbHON TOUKU U
MEXaHHYECKOM CHCTEMBI, 3aKOH €TI0 U3MEHEHHUS U coXpaHeHus. /JIex/

1.8

3aKOHBI H3MCHEHHS U COXPAHCHUS HMITYJIbCa, SHEPIUH 1 MOMEHTa
nmryneca /I1p/

1.9

IIpoBepka 3aKOHOB COXpaHEHUS UMITYJIbCA ¥ SHEPTHUH NIPH coyaapeHun Tex /J1ab/

1.10

JNHAMUKA BPAILATEJIbHOI'O IBMJKEHIWA TBEPIOI'O TEJIA
OCHOBHOM 3aKOH BPAaIaTEILHOTO JIBUKEHUS TBEPJIOTO Tela BOKPYT
HEMOoABWKHOU och. MOMeHT uHepuuu. Brruncnenne MOMEHTOB HHEPLUU
OJIHOPOJHBIX CUMMETpUUHBIX Ted. Teopema IllTelinepa u ee npuMeHeHue.

KuHeTnuecKkas SHEPrUs BPAILATENbHOIO IBUKEHHS TBEPIOTO TEA.
/Jlex/

JlmHaMuKa BpalaTeabsHOTO IBHKEHHS TBepaoro tena /I1p/

1.12

W3yyeHre IMHAMHUKY BPAIIATELHOTO JBHKEHUSI C TOMOIIBIO MasiTHUKA
Oo6epbOexa. /J1a6/

1.13

Masruuk Makcserna. OrpeienieHne MOMEHTa HHEPIUH TeJ U TPOBEpKa 3aKOHA
coxpaHeHHs dHeprud. /J1ad/

MEXAHWYECKHUE KOJIEBAHUA

Onpenenenne konebaHni. XapaKTepUCTUKH FAPMOHUUECKUX KOJIeOaHuH.
@opmyrna croxeHns IByX rapMOHHUYECKHX Kosebanuil. [Tpumepst
KOJIeOaTeNBHBIX CHCTEM: IPYKHHHBII, MaTeMaTHIECKHH 1 (HU3MICCKIH
MAasTHUKH. Y paBHEHHUE 3aTyXaIONIUX KoJeOaHuil U ero perieHue.
XapaKTepUCTUKH 3aTyXaIOIHX KoJleOaHUi. Y paBHEHHE BBIHYKAECHHBIX
KoneGaHuH 1Mo IeWCTBHEM TapMOHIYECKH N3MEHSIOMIeHCsl BHEITHEH CHITBI M €T0
pelenue. SIBienue pe3oHaHca.

/Jlex/

Mexanuueckue kosiebanus /TIp/

OmnpeiesieHre YCKOPEHHs: CBOOOTHOTO MaCHHMS IPH TIOMOIIH MATEMATHIECKOTO
MasaTHHKa. /J1ab/

Onpenenenne MOIYIS CIBUTA C IOMOIIBIO MPYXKUHHOTO MasiTHUKA. /J1ab/

Paznen 2. TEPMOJUHAMUKA U MOJIEKYJIAAPHAS ®U3UKA

2.1

OJIEMEHTBI TEPMOJVUHAMUWUKNA OcHOBHBIE
olpeeNieHHs U MOHATHS TepMOJMHaMuKH. HymeBoe Hayaio TepMOAMHAMUKA U
moHsATHE TemIiepatypsl. TepmoauHamudeckre QyHKIuu cocrosiHus. [lepBoe
Havayo TepMoanHaMuku. TemmoemkocTs. M3omnpoueccsl. Bropoe nauano
TEPMOJIMHAMUKY B PA3IMYHBIX (OpMYTUpoBKax. [ToHITHE TEIIOBON MAIIUHEIL.
KIIJ] Tenmooii mammusl. [ukn Kapao u reopema KapHo. HepaBeHcTBo
Knay3uyca. Dutponus. Tperbe Hagamo TepMoauHaMuky. /JIex/

2.2

OnemeHTH TepMoanHaMuk /T1p/

23

Omnpenenenue ko3dduimenTta BI3KOCTH KUAKOCTH 1o MeToxy Ctokca. /J1ad/
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OJIEMEHTBI CTATUCTUYECKOU ®U3UKN.

OCHOBHBIE N10JI0’KEHHS KUHETUUECKON TEOPUH UIEaIbHOTO ra3a. Y paBHEHUS
COCTOSIHUS UJIEATIbHOTO U PEAIBHOTO ra3a. Y paBHEHUE KUHETUYECKON TEOpUU
ra3oB Ais nasieHus. ®a3osoe npocTpaHcTBO. DYHKIUA paclpeneIeHHUs.
Krnaccuueckas u kBaHTOBas craTucTuka. Pacnpenenenue Makcsenna.
Bapomerpuueckas popmyna. Pacnpenenenue bonbimana. [TonsTre o
KBaHTOBOH craTucTHKE bo3e-Olinmreiina n ®@epmu-/upaka. CBa3b SHTPOIIUU C
TEpPMOIMHAMUYECKON BEPOSITHOCTBIO. SIBICHUS IIEPEHOCA.

/Jlex/

2.5

OrnpesieneHre OTHOIICHUSI TEINIOEMKOCTEH ra3a METOI0M aanabaTHuecKoro
pacmupenwst. /J1a6/

2.6

OnemeHTHI cTatucTHaeckoi ¢usnku /I1p/

Pazgen 3. QJJIEKTPHYECTBO U MATHETHU3M

3.1

OJIEKTPOCTATUYECKOE IIOJIE B BAKYYME

DneKkTpudecKuil 3apsaa U 31eKTpocTaTudeckoe nose. HanpsxeHHOCTh U
MOTEHIUAT MEeKTPOCTaTHYECKOro mojst. CBONCTBO CyNEpHO3UIIMU JUIs
INEKTPOCTaTHYECKHX MoJel. CBA3b MEXIy HAIIPSKEHHOCTBIO
3JIEKTPOCTATUUECKOTO 1I0JIS ¥ MOTEHIMAIoM. [I0TOK BEKTOpa HaNpsHKEHHOCTU
JJIEKTPUYECKOTO T10JIs Yepe3 OBEPXHOCTh U TeopeMa ['aycca. Ilpumenenue
TeopeMsl ['aycca k pacueTy anekTpocTaTHdecKux nojeil. Teopema o nupKynsauu
U1 BEKTOPA HaNPSDKEHHOCTH AJIEKTPUUECKOTO MOJIS.

/Jlex/
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OJIEKTPOCTATHUYECKOE ITOJIE B ITPOBOJJTHUKAX U INSJIEKTPUKAX
DNEKTPUYECKUN JUMOb U SIEKTPUICCKUH TUTIOJIBHBIN MOMEHT. JIunoapHbIe
MOMEHTBI MOJIEKYIT JudJieKTpUKa. [loisspHbIe ¥ HEMOJIIPHBIE IUAICKTPUKH.
Ionspuszanus nusnexrpukos. Bexrop nonspusanuu. Teopema [Maycca s
BEKTOpa MoJIsipu3aluu. BeKTop 21eKTpUIeckoro cMemeHus. Y cloBUs Ha
TPaHUIE IBYX ITUAIEKTPUKOB. [[pOBOHHUKH B 3JIEKTPOCTATUYECKOM TIOJIE.
DNEKTPOEMKOCTh YeTMHEHHOTO MpoBoAHMKa. KoHaeHcaTopbl. DHEprus cucTeMbl
3apsAJI0B U IEKTPUUECKOTO MOJIs.

/JTex/
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DJeKTpOoCTaTHYECKOE MoJie B BakyyMe U Betectse /I1p/

34

HUccnenoBanne snekrpocratudeckux mosel. (M3yaenne 3akona Oma.) /J1a6/

3.5

MOCTOAHHBIN DJIEKTPUMYECKHUHN TOK

VYcnoBust CylliecTBOBaHUS MMOCTOSHHOTO JIEKTpUYeckoro Toka. Cuna n
IUIOTHOCTB TOKA. Y paBHEHHE HETMPEPHIBHOCTH. 3akoH OMa A1 OZHOPOIHOTO
ydacTKa IeMu. DIeKTPOIBIDKYIIAs CUIa U HanpspkeHue. 3akoH Oma ams
HeoAHOpoAHOTO yuacTka uenu. Ilpasuna Kupxroda. ITpumeps! pacuera
Pa3BETBIICHHBIX AIEKTPUIECKHX IIeTel ¢ moMonibio mpasm Kupxroda. Pabora u
MOILHOCTb TOKa. 3akoH [xoyns-JleHna.

/JTex/

3.6

TTocTostHHBIH dNeKTpruyueckuii Tok /T1p/

3.7

INOCTOSHHOE MATHUTHOE IIOJIE B BAKYYME U BEIIIECTBE
MaranTras uaayknus. 3akoH bruo-Casapa-Jlammaca, MarHUTHOE IOJIE
JBIDKyIIErocs 3apsna, cuia Jlopenia, 3akoH Amrnepa. Teopema 0 HUPKYIALUH
Ul BEKTOpa MarHUTHOM MHAYKIMM U ee IpuMeHeHue. Teopema [aycca s
MarHUTHOTIO IOJIAL.

/JTex/

3.8

MarsuTHble MOMEHTBI aTOMOB U MOJIEKYI. BeKTOp HaMarHH4eHHOCTH BEIECTBA.
TeopeMa o HUPKyIIALMHU I BEKTOPa HAMArHUYEHHOCTH. MarHuTHas
BOCIIPUMMYHMBOCTb U MarHUTHAsI IPOHUILIAEMOCTH BellecTBa. HanpskeHHOCTD
MarHuTHOro noiisi. Teopema 0 HUPKYIALUY Ul BEKTOPBI HAIIPSKEHHOCTU
MarHUTHOTO MOJs. Y CIOBHUS JUI MATHUTHOTO TOJIS HA TPaHUIE pasfena AByX
cpen. Jlnamarnetuku, napamaroieTuky. @eppomMardeTuky. MarHuTHbIN
ructepesnc. Temneparypa Kiopu. [Tpupona deppomarnernszma.

/Cp/

3.9

IlocTosiHHOE MarHUTHOE IOJIE B BaKyyM€ U BCILIECTBE /Hp/

3.10

OrmpenienieHre OTHOIICHUS 3apsiia AJIEKTPOHA K €ro Macce METO/I0M MarHeTpoHa.
(Ormpenenenne ropu30HTAIBHOM COCTABIISIONICH MHIYKIIMH MATHUTHOTO MOJISI
3emnn) /J1a6/




3.11

Omnpenenenne paboThI BEIXOA 3JIEKTPOHOB U3 MeTaia. /J1ab/

3.12

SJIEKTPOJJUHAMMUKA

3akoH 3NeKTpoMarHuTHOM nHaykiun. [Ipasuio Jlenna. CriocoObl M3MEHEHHS
MarHuTHOro notoka. IIpupoja 31eKrpoMarHuTHOM UHAYKUMH. SIBIeHnE
camouHaykiuu. MHayKTUBHOCTB. B3anMHuas naaykuus. Bzaumuas
HHAYKTUBHOCTb. Teopema B3auMHocTH. Tok cMmerienus. Teopema o HUPKYIALUH
MarHUTHOTIO N0JIS B CIy4ae IPUCYTCTBUS NEPEMEHHBIX MIEKTPUUECKUX MOJIEH.
YpaBHenus MaxkcBenia B MHTerpajisHoi dpopme. /Jlex/

3.13

Onexrpoannamuka /TIp/

3.14

W3y4enue siBnenust B3auMHOW HHAYKIHK.(CHATHE KPUBON HAMATHUYUBAHHS 1
MIETIIH THCTEepe3nca ¢ MOMOIIBI0 ocnmniorpada.) /J1ad/

Pazgen 4. KOJIEBAHUSA 1 BOJIHBI

4.1

SJIEKTPUYECKUE KOJIEBAHUA

KonebarensHbrif KOHTYp. CBOOOIHEIE HE3aTyXAIONINE U 3aTyXaIOMIHe
rapMOHMYECKHE KojiebaHus B kKoJaebaTenbHOM KoHType. DopMyna s nepuoja
KoJeOaHui. BIHyX/IeHHbIE TApMOHUYECKHE KOJIeOaHUs B Kosie0aTelbHOM
KOHTYpe. SIBnenue pesonanca. [lepeMeHHbIN TOK. AKTUBHOE, UHAYKTUBHOE U
€MKOCTHOE COIPOTHBIICHHE B IIENH IEPEMEHHOT0 TOKa. PaboTa 1 MOIITHOCTS B
L[eTU TIepeMEHHOT0 ToKa. JleiicTByroliee 3HaueHNe TOKA 1 HaMPsDKEHUS.

/Jlex/

4.2

SJIEKTPOMATHHUTHBIE BOJIHBI

OKCIEPUMEHTAIILHOE IOJIy4EHUE JIEKTPOMATHUTHBIX BOJIH. CylLlIECTBOBaHUE
9JIEKTPOMATrHUTHBIX BOJIH KaK CIIEACTBHE ypaBHEHUH MakcBenia.
Junddepennmansaoe ypaBHEHHE JIEKTPOMATHUTHOH BOJHBIL. CBSI3b MEXLY
BEKTOpPaMHM HaNpPSKEHHOCTH JIEKTPUUECKOT0 U MarHUTHOTO IOJIEH B
3JIEKTPOMAarHUTHOH BoJHE. [IpenoMieHne 31eKTpOMarHuTHEIX BOJIH Ha TPAHUIIE
pasjena AByX cpell. DHEpTHsl U UMITYNbC IEKTPOMATHUTHBIX BOJH.

/Cp/

43

HccnenoBaHne 3aTyxaromux KoyebaHuit B kojaedaTenpHOM KOHTYpe /J1ad/

Pazgen 5. OIITUKA

5.1

TEOMETPUYECKAS OIITUKA.

ITonsiTue cBeTOBOTO Jyda. 3aKOH IPSIMOJIIMHEHHOTO PACIPOCTPAHEHUSI CBETOBBIX
Jydei B OMHOPOJHBIX cpeiaX. 3aKOH OTpaKeHHs. 3aKOH MPETOMIICHHS.
puaunn ®epma. [onHoe otpaxenue. LIeHTpHPOBaHHBIE ONTUYECKHAE CHCTEMBI.
IIpenomMiieHue CBETOBBIX Jydel Ha MOBEPXHOCTH C(HEPUIECKOTO 3epKaa.
IIpenomienue cBeta Ha chepUIECKON TTOBEPXHOCTH pasjienia IByX cpea. ToHkue
nuH3bL. V300paskeHne NpeIMeToB ¢ MOMOILBIO JTHH3. OCHOBHBIE
(oToMeTpHYeCcKHe BETUINHEL.

/JTex/

5.2

OexTpoMarHuTHEIE KOeOaHus U BOJHEL [ eomeTprueckas onruka /T1p/
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UHTEP®EPEHIINA 1 ANDPPAKLMA CBETA

KorepeHTHOCTh 1 MOHOXPOMATHYHOCTE CBETOBBIX BOJH. MIHTEphepeHIus cBeTa,
yCcIIoBHE MakcUMyoB ¥ MUHUMYMOB. OmeiT FOHTa. VHTepdepentus ceeta B
TOHKHX IUICEHKaX U miactuHkax. Onpenenenue qudpakuun. [Ipunnun [rolireHca
-®penens. Metoj 300 Openens. Judpakius OpeHens Ha KPYrJioM OTBEPCTHH U
mucke. Tudpaxus @paynrodepa Ha ognoit menu. Judpakuus Opayarodpepa
Ha TU(PaKIHOHHON pereTke.

/TTex/

5.4

JUCIEPCHUA U ITOJIAPU3ALUA CBETA

Jucnepcust cBeTa. DiEeKTpOHHAs TEOpUs AUcrepcuu cBeTa. EcrecTBeHHbI n
NOJIIpU30BaHHbIN cBeT. [lonsapusanus cBeTa Ipu OTPAXKEHUU U IIPEIOMIICHUN HA
TpaHuIle ABYX AUAIEKTPUKOB. [IpoxoxIeHue cBeTa dyepe3 aHu30TPOIHbIE
kpucTamibl. [ToaspusanuoHHble TPU3MBL U oIsipouabl. 3akoH Maitoca. AHanu3
NIOJIIPU30BAHHOIO CBETA. BpallieHne niIockocT noJisipu3anuy.

/JTex/

5.5

Bonnosas ontuka /ITp/

5.6

HuTepdepennns cBera. OnbiT IOHTa. (M3MepeHue ITUHHBI CBETOBOM BOJIHBI C
MTOMOMIBIO TP PAKIIUOHHOM perneTkH). (OnpeaeneHue moka3aTeis peToMICHHS
CTeKJIa ¢ MOMOUIBbIO MUKpOCcKoma). /J1ab/




5.7

IIpoBepxa 3akoHa Mamroca. (Onpenenenue K03 GpUITEHTa TOTIOIMCHUS]
npo3paunsix Ten). (Onpenenenue yria mojHo# nosipusaiun). /J1ao/

Paznen 6. JIEMEHTbBI CIIEIIMAJIBHOU TEOPUHN
OTHOCHUTEJBHOCTH

6.1

INocTynats! criennanbHOM Teopuu OTHOCHTENBHOCTH. [Ipeobpa3oBanus
Jlopenna. Crencrsus u3 npeobpasosanuii Jlopenma. MHTepBan Mex 1y
coObITHAMHU. VIMITyIIbC B CIIEIIaNbHOM TEOPUU OTHOCUTENBHOCTH. OCHOBHOIA
3aKOH PEJIATHBUCTCKOI TMHAMHUKH MaTePHAIEHOH TOUKH. DHEPTHUs B
CTeUaILHON TEOpUU OTHOCUTENbHOCTHU. /Cp/

Pazgen 7. KBAHTOBAS ®U3UKA

7.1

KBAHTOBAZ OIITUKA

TerutoBoe M3ITydeHne U ero XxapakTepucTHkd. 3akoH Kupxroda. 3akoHb
Cretana - bonpiimana u cmemnienns Buna. ®@opmyner Penes-/xxunca u [nanka.
T'unoresa ITnanka. @otonbl. DoTo3ddekT. YpaBHeHHe DWHINTEHHA 1715
BHemIHero (otoddpdekra. DHeprrs U UMITYIIbC (poToHA. J[aBieHHe cBeTa.
O¢dexr Komnrona n ero anemeHTapHas Teopus. EANHCTBO KOPITYCKYIISIPHBIX U
BOJIHOBBIX CBOMCTB 3JIEKTPOMAarHUTHOTO U3ITy4eHUSI.

/Jlex/

7.2

KsanToBas onrtuka /I1p/
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OJIEMEHTBI KBAHTOBOU MEXAHUKU 1 ATOMHOU ®U3UKU
CriexTpbl aTOMOB U MOJIeKynn. CrekTp aroma Bojopoja. Teopus aToMa BoJ0opoJia
o bopy. I'mnoresa ne bpoiinsa. CpotictBa BosH ae bpoiinsa. CooTHomeHne
HeonpenenenHocteil ['eiizendepra. BomHoBast GyHKINS 11 ee BepOSTHOCTHAS
unTepnperanus. Habmonaemple BeIMYMHBI B KBAHTOBOW MEXaHHUKE M UX
n3mepenus. O6iee ypapaenue Llpeannrepa. CtanpioHapHOe ypaBHEHHE
penuarepa. JIBuxkeHue cBOOOTHON YaCTHIIBL. J[BHKEHUE B TIOTCHIINAIBLHOM
sive. [ToTeHnuanbHbIi Gapsep. I'apMoHIYECKHH OCIUIIATOP. ATOM BOJOPOIA B
KBaHTOBOM MexaHuke. CriuH anektpoHa. CIUHOBOE KBaHTOBOE uncio. [lpuHimmn
HEepa3IMINMOCTH TOXKIECTBEHHBIX YacTUIl. DepMHOHBI 1 0030HEI.
Ilepuonuueckas cucrema sneMeHTOB MeHeneesa.

/JTex/

7.4

DJeMeHThl KBAaHTOBOM MEXaHUKHU U aTOMHOU ¢uzuku /[Ip/

7.5

Omnpenernenne TeMIepaTypHOH 3aBHCUMOCTH HHTCHCHBHOCTH W3ITyICHHS HUTH
naMibl HakanuBaHuU. (M3ydeHne 3aK0HOB TEIIOBOTO M3IIYUECHUS C TOMOIIBIO
SIPKOCTHOTO UpoMeTpa.) /J1ab/

7.6

Dotoaddexr. (CHATHE BOIBTAMIICPHOM, TFOKCAMIICPHON U CIIEKTPAIIbHOM
XapaKTepUCTHK (HOTOIIEMEHTA U OTIpeeNIcHHEe PabOThI BEIXOAA
anekTpona). /J1ab/

Paznen 8. PU3NKA ATOMHOI'O AJIPA U JIEMEHTAPHBIX YACTUIL]

8.1

OJIEMEHTbBI ®U3MKU ATOMHOI'O AIPA

Jedexrt maccol v sHEepTHs cBsA3M siapa. CIIUH Spa ¥ €r0 MAarHUTHBIN MOMEHT.
Snepusie cunbl. Moaenu anpa. PannoakTuBHOE U3Tyd€HUE U €r0 BUIBL. -
pacnaj. -u3IydeHHUe. -u3inydeHue. SaepHble peakiii U KX OCHOBHBIE THIIBL.
Peaxuus nenenus sapa. Llennas peakuust neneHus. Peaxiusi ciHTe3a aTOMHBIX
sanep.

/Jlex/

8.2

SJIEMEHTBI ®U3UKU 3JIEMEHTAPHBIX YACTUL]

Kiacchl a51leMeHTapHBIX YacTHI] U BUABI UX B3auMoaeicTuil. Kinaccudukarms
9IIEMEHTapHBIX YacTHIl. [[pHHINI Hepa3IIIMMOCTH TOXKECTBEHHBIX YaCTHII.
CHuH ¥ Apyrue KBaHTOBBIC YHCIIA YIEMEHTAPHBIX. YaCTHIBI M aHTUYACTHUIIBL.
Bozons! u hepMuonsl. Aaponsl U Me30HbI. JlenTonbl. [Ipomexyrounsie 0030HBL.
KBapxu 1 IITt0OHBI.

/JTex/

8.3

OneMeHTHI (PU3UKHA aTOMHOTO SIpa U dJIeMEHTapHBIX JacTu. /IIp/

Pazgen 9. CAMOCTOSATEJIBHASA PABOTA

9.1

IMoaroroBka k nexmusM /Cp/

9.2

IMoaroroska x 1abopatopHeM pabotam /Cp/

18

9.3

IoaroroBka k mpakTH4eckuM 3aHsaTsM /Cp/

18




9.4 IoaroToBka k 3auety /Cp/ 1 8,75

9.5 IMoaroTtoBka K nekmusm /Cp/ 2 18
9.6 IMoaroroska K mpakTHIecKuM 3aHATHAM /Cp/ 2 18
9.7 IToaroToBka Kk 1adbopaTtopHbIM padoTam /Cp/ 2 18
9.8 BrmosnHenne KOHTpoTbHOM paboTtsl /Cp/ 2 8,6

Pazagen 10. KonrakTHbIE Yachl HA aTTECTALMIO

10.1 3auger /KA/ 1 0,25
10.2 Konrponsnas padora /KA/ 2 0,4
10.3 Koncynprarus nepen sx3amenom /KD/ 2 2

10.4 Ox3amen /K3/ 2 0,35

5. OHEHOYHBIE MATEPHAJIbI

OueHoYHbIe MaTepHabl JUIs MPOBEICHHUS IPOMEXYTOYHON aTTECTAlMU OOYJAIOMNXCsl NPUBEICHBI B IPHIOKECHUU K
paboueii mporpaMme AUCIUILITHHEL.

@DopMbl ¥ BHIBI TEKYILIETO KOHTPOJISL IO AUCLUIUIMHE (MOJYIIO), BUABI 3aJaHUH, KPUTEPUU MX OLCHUBAHUS,
pacnpezenenue 6auioB 10 BHJaM TEKYIEro KOHTPOJIS pa3padaThIBAIOTCS PENoAaBaTeIeM IUCIUIUINHEL C YUETOM €€ CHEeU(UKN 1
JIOBOJIATCS IO CBEACHHS 00YJarOIMXCs Ha IIEPBOM YIEOHOM 3aHSTHH.

Texymuii KOHTPOJIb YCIEBAEMOCTH OCYIIECTBIISICTCS MIPENOoAaBaTeNeM AUCIUILINHBI (MOIYNIA), KaK MPaBHIIO, C
ucnonb3oBanneM SNOC unu myreM NpoBEpKH MUCbMEHHBIX padoT, MPEIYCMOTPEHHBIX pabounMH MpOrpaMMaMy TUCLUIUIMH B
paMKax KOHTAKTHOH pabOThI M CAMOCTOSATENBHO paboTh! 0Oydaromuxcs. s pukcHpoBaHUS pe3yIbTaToOB TEKYIETo KOHTPOIIS
MOXeT ucnoinb3oBaThess DMOC.

6. YAEBHO-METOAUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHME JUCHUIIJIMHBI (MO YJISA)

6.1. Pexomenayemas quteparypa

6.1.1. OcHoBHasi IMTEpaTypa

ABTOpBI, COCTaBUTEIH 3arnaBue W3patensc On. agpec
TBO, IO
JI1.1 |Cagennes U. B. Kypc obmeit ¢pmsuxu. T. 3. KBantoBast ontika. AToMHas CaHkr- https://e.lanbook.com/bq
¢uzuka. Gusmnka TBepaoro Tena. Gusnka aTOMHOTO sIIpa U [etepOyp
3JIEMEHTAPHBIX YacTHIL: yueOHOe ITocobue r: Jlans,
2018
JI1.2 [ Cagennes U. B. Kypc obmeit ¢pmsuxn. T. 2. DIeKTpUdecTBO M MarHETH3M. CaHkr- https://e.lanbook.com/bq
Bomnnsl. Ontuka: yaedbHOe mocobue [etepOyp
r: JlaHp,
2018
JI1.3 | Cagenses 1. B. Kypc o6meit pusuku. T. 1. Mexanuka. MonekynsipHas CaHKkT- https://e.lanbook.com/bg
(uzuka: yueGHOe mocodue [etepOyp
r: JlaHp,
2019




ABTOPBI, COCTaBUTEITH 3arnaBue Wsnatensc Om. agpec
TBO, I'OJ1
JI1.4 |YeptoB A.T., O6mas dusnka Mocksa: | http://www.book.ru/bool
Bopo0OreB A A., KnoPyc,
Makxkapos E.®., 2020
Oszepos P. I1., Xpomos
B.1.
6.1.2. Jlono/iHUTEIbHAS JIUTEPATypa
ABTOpBI, COCTaBUTEIH 3arnaBue Wsnatensc On. agpec
TBO, TOJ
JI2.1 |Ianxapuna W.IT., Oobmas pusnka. COOpHUK 33129 Mocksa: | http://www.book.ru/bool
Kupbsinos A.I1., KuoPyc,
Ky6apes C.1., 2019
Pa3unosa C.M.
JI2.2 [BopobOneB A.A., 3agauHuK 0 usnKe Mocksa: | http://www.book.ru/bool
UeptoB AT KuoPyc,
2017

6.2 I/IH(l)OpMaIIl/IOHHbIe TEXHOJIOTYMH, UCIIOJb3YyEeMbl€ IPU OCYIIECTBJICHUHA OﬁpaBOBaTe.ﬂLHOFO nmpouecca 1mo IMCuuIJinHe

(Mony.Jio)

6.2.1 TlepeyeHb TMLEH3HOHHOIO U CBOOOIHO PACIIPOCTPAHSIEMOI0 IPOIPAMMHOIO0 00ecneYeHust

6.2.1.1 | MS Office

6.2.2 TlepeueHb MpoecCHOHATBHBIX 023 TaHHBIX H MH(OPMAIMOHHBIX CIPABOYHBIX CHCTEM

6.2.2.1

EcrecTBenHOHAyuHBIN 00pazoBaTenbHbIi mopTai: http://en.edu.ru/

6.2.2.2

MexayHapoaHas npodeccruoHanbHas 6a3a naHHBIX «SpringerMaterialsy: https://materials.springer.com/

6.2.2.3

KoncynbranT miroc

6.2.2.4

T'apant ACITMXKT

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUIIJINHBI (MO YJIA)

7.1

VyeOHble ayqUTOPHH AJIs1 TPOBEACHHUS 3aHATHIA JIGKIMOHHOTO THITA, YKOMIUICKTOBAHHbIC CIICLHATH3UPOBAHHOM
MeOeITbI0 M TEXHUYECKUMH CPEIICTBAMU O0YJIEHHS: MYJIbTHMEINITHOE 000pYIOBaHUE IS ITPEIOCTaBICHUS yaeOHON
nH(GOpManKH OOJIBIION ayTUTOPUH H/HIIH 3BYKOYCIIINBAIOIIEe 000pyIOBaHNE (CTAIIMOHAPHOE WM IIEPEHOCHOE).

7.2

Y4eOHBIe ayTUTOPUH AJIS IPOBEACHHS 3aHATHI CEMIHAPCKOTO THIIA, TPYIIOBRIX W HHANBHYaJIbHBIX KOHCYIBTAIHH,
TEKYIIEro KOHTPOJIS U IPOMEXKYTOTHOH aTTeCTalluy, YKOMIIEKTOBAaHHBIE CIEIUATH3HPOBAHHON MeOEeNbI0 U
TEXHUYECKHUMH CPEACTBAMH O0yUCHUS: MyJIbTUMEANIHOE 000pyI0BaHHE /MM 3ByKOYCHIIMBAIOIIee 000pyI0BaHIEe
(cTanMoHapHOE WM IIEPEHOCHOE)

7.3

[oMermeHus U1 CaMOCTOSITENIBHOM PabOTHI, OCHAILICHHBIE KOMITBIOTEPHOH TEXHUKOH ¢ BOBMOXHOCTBIO ITOIKITIOUCHUS K
cet "MHTEepHET" M 0OeCIIedeHneM JOCTYIIa B AIEKTPOHHYIO HH)OPMAIHOHHO-00pa30BaTeIFHYIO Cpely YHIUBEPCHTETA.

7.4

IMomemnteHust a1 XpaHEeHHsT ¥ IPO(QHUITaKTHIECKOTO 00CTY>KHBaHH yaeOHOTO 000pyI0BaHHS

7.5

JlabopaTopuu, OCHAIIICHHBIE CIIEIUAIBHBIM Ja00PaTOPHBIM 000PYIOBAHUEM:

7.6

JlabopaTopust MeXaHHKH, BKITFOYAIoNIast: 010K amekTpoHHb ®M1/1, mammua AtByna ®M11, mastHuk Makcgeria
®M12, ynusepcambHbIH MasTHUK PM 13, masTHrK O6epbexa ®M14, moxyns FOHTa 1 Moxyns casura ®M 19,
coynapenue mapoB ®M17;

7.7

JlaGopaTopus dJIeKTpUUECTBa U MarHeTH3Ma, BKiItodatomas: creHasl TKO anekTpudecTBa M MarHeTH3Ma, B TOM YHCTIe
ocuutorpagsl C1-94, renepaTopsl CUTHATIOB HU3KOYAacTOTHBIE ['3-118, HCTOYHHUKN MUTAHKS, Mara3uHbl COMPOTHBIICHUIH,
Habop Moynei OI13;




7.8

JlaGopaTopust ONTHKH, BKIIOUAIOIIAs KOMIIIEKT onTudeckoro obopynosanust PMC, B ToM uncie: 6a3bl ONTHYECKON
CKaMbH, MOJIYIPOBOAHUKOBBIE J1a3ephl C FOCTUPOBOYHBIM MOJYJIEM, ()OTONPUEMHHKH, HAOOP JIMH3, 3KPaHbl C MACIITAOHOM
ceTKoit; aBroTpanchopmaTop ogHodasHbiil JIATP-2,5; koMmmiekT Gpoumii.




