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1. IEJTA OCBOEHUSI JUCLUTIIMHBI (MO1Y.J151)

1.1| Lenp npenoaaBaHus AUCLMIIIMHBL

1.2 | dopmupoBaHze y 00yHAIONIMXCS €CTECTBEHHOHAYYHOTO MUPOBO33PCHHMS; HAYIHOTO MBIIIICHHS; IIEJIOCTHOTO
IIPE/ICTABICHHS O (DM3UUCCKIX 3aKOHAX OKPY)KAIOIIEr0 MUpa B MX CIWHCTBE U B3aHMMOCBS3H; HABBIKOB IIPHMEHEHHS
MOJ0KEHUH (PyHIaMEeHTaTbHON (PU3UKHU MPU PEIICHUH KOHKPETHBIX MPEeIMETHO-MPO(UIBHBIX 3a1a4; TEOPETUUECKOH U
MIPaKTUYECKOI 6a3bl AJIS YCHELIHOTO OCBOCHUS MU CIIELUAIbHBIX AUCLMILIMH.

1.3 | 3amauum JUCLUIUINHEL:

1.4 | — ocBOeHHE 00YJArOMNUMHUCS 3HAHUH 00 OCHOBHBIX (DM3HYECKUX SBICHHSX U IIPOIECCAaX, 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 | — mpuobpereHre 00yJarOLMMUCS YMEHUH 0OBACHUTE OCHOBHBIC HAOMIOAAaEMbIC IPUPOTHBIC ¥ TEXHOTCHHBIC SBICHUSA U
3¢ dexTs Ha 6a3e 3aKOHOB KJIACCHYECKOH M COBPEMEHHOH (DH3UKH;

1.6 | — mproOpeTeHne 00YJarOINMHICS YMEHHH M HABBIKOB MCIIOIB30BaHUS METOANKH (PU3HUECKUX U3MEpEHHH 1 00paboTKH
9KCHEPUMEHTAIBHBIX JAHHBIX, UCTIONB30BaHIS METOZ0B (PU3UUECKOTO MOJICTHUPOBAHUS JIJIsl PEIICHNs] KOHKPETHBIX
€CTCCTBEHHOHAYYHBIX U TEXHUYCCKHX 33]1a4;

1.7 | — mpuobpeTerne 00yIarOMIMUCS HABBIKOB 3KCILTyaTalli OCHOBHBIX IIPUOOPOB U 000PYIOBaHHS COBPEMEHHOIT
¢duznueckoii naboparopuu, 06pabOTKH ¥ HHTEPIIPETUPOBAHUS PE3YNTATOB IKCIIEPUMEHTA.

2. MECTO JUCHUIIIMHBI MOAYJISA) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOI'PAMMBI

Iuxn (paszmen) OIT: | F1.0.11

3. KOMIIETEHI[UY OB YYAIOIIETOCSl, §OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCLIATIINHBI
(MOJYJIST)

OIIK-1 Ciocoben aHaMH3UPOBATh 331291 NPOGECCHOHATBHON ESITETbHOCTH HAa OCHOBE ITOJIOKEHHUH, 3aKOHOB M METOJIOB B
00J1aCTH €CTECTBEHHBIX HAyK U MaTeMaTHKH

OIIK-1.2 [IpuMeHsIeT OCHOBHBIEC IOHATHS M 3aKOHBI €CTECTBEHHBIX HAYK JJIS PEIICHHS IPEIMETHO-IPO(UIBHBIX 33124

OIIK-1.3 IIpuMeHsieT ecTeCTBEHHOHAYYHBIE METOIbl TEOPETUYECKOTO U DKCIIEPUMEHTANBHOTO UCCIEOBaHUS 00BEKTOB, POILIECCOB,
SIBJICHUH, TPOBOJUT SKCIIEPUMEHTSHI 10 3aJaHHOH METOJIMKE U aHAIIM3UPYET Pe3yIbTaThl

B pe3yabTaTe ocBoeHHs THCHUTLUIHHBI (MOAYJIS) 00yJAIOMINIiCs T0JIKEH

3.1 |3naTh:

3.1.1 [ ocHOBHBIC MOHATHS U 3aKOHBI KIIACCHYECKOH U COBPEMEHHOM (hH3UKU U UX POJb B PEIICHUH MPEIMETHO-TIPOGHIBHBIX
3a1ad4;

3.1.2 | MeTOIbI TEOPETUUECKOTO M AKCIEPUMEHTAIBLHOTO HCCIIeI0BaHMS (PU3NUECKUX O0BEKTOB, IPOLIECCOB U SIBICHUNA, METOUKY
IIPOBEJICHHS 1 00pabOTKH Pe3yNbTaTOB (PU3MIECKOTO SKCIICPHUMEHTA

3.2 | YMeTh:

3.2.1 | ucnoaIB30BaTh OCHOBHBIE TIOHATHS U 3aKOHBI (PU3UKU AJIS peIlICHHs PEAMETHO-NIPO(UIBHBIX 3a/1a4;

3.2.2 | mpUMEHSTh METOAbI TEOPETUIECKOTO U IKCIEPUMEHTAIBHOTO HCCIeI0BAaHHS (DH3UIECKIX 00BEKTOB, IIPOLECCOB U
SIBJICHUH, TPOBOAUTH (PU3MIECKHE HKCIIEPUMEHTHI 10 3a/JaHHOM METOANKE U 00pabaThiBaTh X PE3yIbTATHI

3.3 | Baiagern:

3.3.1 | HaBBIKAMH IPUMEHEHUS! OCHOBHBIX MOHITUH M 3aKOHOB KJIACCUYECKOW M COBPEMEHHOW (DPU3UKH [T PELICHUS PEIMETHO-
npoUIbHBIX 3a/1ay;

3.3.2 | HaBBIKAMU OPUMCHCHUSA METOA0B TCOPETUUCCKOT'O U SKCIICPUMEHTAJIBHOTO UCCIICAOBaHUA (1)PI3PI‘{CCKI/IX 06’L€KTOB,
IpOLIECCOB U HBHGHHﬁ, HaBbIKaMU IPOBECACHHUA (l)I/ISI/I‘ICCKI/IX SKCIICPUMEHTOB 110 3aJaHHON METOJIUKE B O6pa6OTKI/I nux

pE3yIbTaToOB
4. CTPYKTYPA 1 COAEP KAHME JTUCIUIIIMHBI (MO YJIS)
Kon HaumeHoBaHue pa3ae/10B ¥ TeM /BU] 3aHATHS/ Cemectp | Yacos | IIpumeuanue
3aHATUSA / Kype

Pazgen 1. DU3NYECKHUE OCHOBbI MEXAHUKH

1.1 KNHEMATHUKA MATEPUAJIBHOU TOYKH IIpenmer u 1 2
METOJbl MEXaHUKU. Mozienu MaTepuaibHOI TOUKU U TBepAoro Tena. Ilonsatue
CHCTEMBI OTcUeTa. BeKTopHOE U KOOpANHATHOE OMHMCAHUE ABUKEHHS
MaTepuanbHoi Toukd. OCHOBHBIE KHHEMATUYECKHE XapaKTEPUCTUKU
MaTEepUaIbHON TOUKH: pajilyc-BEKTOP, EPEMELIEHUE, IIPOIIEHHBIH TYyTh,
CpEeZHss U MTHOBEHHAs! CKOPOCTb, CPEIHEE U MTHOBEHHOE YCKOPEHUE,
TaHTeHIIMAIbHOE U HOpPMAaIIbHOE YCKOpeHue. BpamaTenbHoe IBIKEHUE
MaTepuaibHON TOYKH. BEKTOpHI yriia moBopoTa, yrIoBOil CKOPOCTH H YTIIOBOTO
yckopeHus. CBs3b MEX/Y YIIIOBBIMU W JINHEHHBIMI BenanHaMu. /JIex/




1.2

OmnpejesieHre MIOTHOCTH TBEPIOTO TENa MPABUILHON TeOMETPHUYCCKOM
¢dopmbl. /J1ab/

1.3

OCHOBbBI IMHAMUKH ITOCTYIIATEJIbHOT'O JIBUKEHU A TEJIA
ITocrynarensHoe aBukenue. Ilepseiii 3akoH Hetorona. IloHsTHe nHEPTHO
Macchl Tena. Bropoii 3axon HetoroHna u nonstue cunsl. Tpetuii 3akod Herorona.
Bugst cun. Cuna TsSKeCTH, CHIa BCEMHUPHOTO TSTOTEHHsI, CUJIA YIPYroCTH, CUla
Tpenns. HenmHeprmaneHble cucTeMBbl oTcdeTa. L{eHTpoOekHBIe CHITBI HHEPIUH U
cuisl Kopronmuca. /Jlex/

1.4

W3ydeHne 3aKOHOB MOCTYIATEIFHOTO JBIKCHHS C TOMOIIBIO MAITHHEI
ATtByna. /J1a6/

1.5

3AKOHBI UIBMEHEHUA 1 COXPAHEHHWA UMITVJIBCA, DHEPTUN U
MOMEHTA UMITYJIbCA Wmnynsc
MaTEpUAIbHON TOYKH U MEXaHUYECKOH CUCTEMBI, 3aKOH €r0 U3MEHEHUS U
coxpaHeHus. LIeHTp Macc MEXaHHUECKOH CUCTEMBI M ypaBHEHHE €r0 JBHKEHHUS.
Kunernyeckas sHeprus 1 3aKoH ee H3MeHeHHs1. KoHcepBaTUBHBIE U
HEKOHCEpBaTUBHbIE CUIIbL. IloTeHIMaIbHas sHeprus. CBsi3b MEXIY
MIOTEHIIUATIBHON HEpruel 1 cuiaoil. 3aKOH U3MEHEHUS U COXPaHEHHS IOIHON
MeXaHW4eCKO! YHepruu cucTeMbl. MOMEHT UMMYIbca MaTEPUAIbHON TOUKU U
MEXaHWYECKOH CHCTEMBI, 3aKOH €ro U3MEHEHUS U coXpaHeHus. /JIex/

1.6

IIpoBepka 3aKOHOB COXpaHEHHS MMITYIIbCA M SHEPTUH NP coyrapeHuH tei /J1ad/

1.7

JMHAMUKA BPAIIATEJIBHOI'O ABMXXEHMA TBEPAOI'O TEJIA
OCHOBHOH 3aKOH BpalaTeIbHOTO IBHKEHHS TBEPIOIO TeIa BOKPYT
HENOJBMKHOU ocu. MOMEHT nHepiuu. Brraucinenue MOMEHTOB HHEPLIUU
OJHOPOJHBIX cUMMETpUUHBIX Tell. Teopema IllTeliHepa u ee MpUMEHEHUE.
Kunernueckast SHepIrUs BpalaTelIbHOTO ABHKEHHS TBEPIOTO Tema.

/Jlex/

1.8

I/I3yquI/Ie JAVMHAaMHWUKU BpalIaTCJIbHOTO ABHKCHHU C MIOMOIIBIO MasITHHUKA
Ob6epbexa. /J1ab/

1.9

Masitark Makcgeria. OnpeeneHie MOMEHTa HHEPIHK TE U IPOBEPKa 3aKOHA
coxpaHeHus sHepruu. /J1ad/

1.10

MEXAHMWYECKHE KOJIEBAHUA

Onpenenenue koyiebannii. XapaKTepUCTHKHA TAPMOHIMUYECKHX KOJICOaHHH.
Dopmyna CIIOKEHUS ABYX TapMOHUUECKUX KoneOanuil. IIprmMepsr
KoJe0aTenbHbIX CUCTEM: IPYKUHHBIN, MaTeMaTHYeCKUi 1 pu3ndeckuit
MasTHUKH. Y PaBHEHHE 3aTyXarOIMX KOJIEOaHUH 1 €ro pelieHue.
XapaKTepUCTHKH 3aTyXaloMuX KojeOaHnii. Y paBHEHNE BEIHYKICHHBIX
KosiebaHMi oA AefCTBHEM rapMOHNYECKH H3MEHSIOMICHCS BHEIITHE CHIIBI U €TO
pelieHue. SIBneHne pe3oHaHca.

/JTex/

OmnpeiesieHre YCKOPEHUs CBOOOIHOTO MAICHHS [P TOMOIIA MaTeMaTHIECKOTO
masaTtHuKa. /JIab/

1.12

Onpenenenne MOIYIS CIBUTA C IOMOIIBIO MIPYKUHHOTO MasiTHUKA. /J1ab/

Paznen 2. TEPMOJHUHAMMUKA U MOJIEKYJIAPHASA ®U3UKA

2.1

OJIEMEHTBI TEPMOJVUHAMUWUKNU OcHOBHBIE
ompeieNieHNs U MOHATHS TepMOAMHAaMUKKU. HyneBoe Hauano TepMOAMHAMUKH U
MOHATHE TemIiepaTypsl. TepMoaguHaMUYecKre QyHKIMK cocTostHuL. [lepBoe
Hayayo TepMoanHaMuKHd. Temmmoemkoctsb. M3onponeccsl. Bropoe Hauano
TEPMOJIMHAMUKH B pa3IHIHbIX (HopMynupoBKax. [IOHATHE TEI0BOM MAIIMHBL.
KIIJ] Tennooii mammuel. [uki KapHo u Teopema KapHo. HepaBeHcTBo
Knay3zuyca. Outponus. Tperbe Hagamo TepMoIuHAMUKH. /JIek/

2.2

DJIEMEHTBI CTATUCTUYECKOU OU3UKU.

OCHOBHBIC [TOJIOKEHHSI KHHETHICCKON TEOPHUHU UICAITHLHOIO ra3a. Y paBHEeHHS
COCTOSIHUS MIEAJILHOTO U PEajIbHOrO ra3a. Y paBHCHUE KHHETHYECKOM TEOPHH
raszoB s gasieHus. /JIex/

23

®dazoBoe npocrpancTBo. DyHkuus pacnpenenenus. Kiiaccuueckast 1 KBaHTOBas
cratuctuka. Pacripenenenne Makcsemna. bapomerpuueckas ¢popmyna.
Pacnipenenenue bonbumana. Ilonstue o kBaHTOBOM cratucTuke bose-
Oiinmreiina u ®epmu-/upaxa. CBsA3b SHTPONUU C TEPMOAMHAMHYECKOMN
BEPOSITHOCTHIO. SIBIIEHUS TIepeHoca.

/Cp/

24

Onpenenenne ko3 duumenTa BI3KOCTH KUAKOCTH 10 MeToay CTokca.
(OmnpeneneHre OTHOIICHHUS TEIIOEMKOCTEH raza METOJJOM anadaTHnIecKoro
pacmupenws. ) /J1a6/




Pazgen 3. CAMOCTOSATEJIBHAS PABOTA

3.1

IMoaroToBka k jekuusm /Cp/

32

Ioaroroska k nmaboparopHeM padotam /Cp/

18

33

BrinonHeHne KOHTPOJIbHOU padoTer /Cp/

8,6

Paznen 4. KoHTakTHBIE Yachl HA ATTECTAIMIO

4.1

Konrponsnas padora /KA/

0,4

4.2

Koncynpramus nepen sx3amerom /K9/

43

Ox3amen /KD/

0,35

Paznen 5. 9JIEKTPUYECTBO U MAT'HETHU3M

5.1

DJIEKTPOCTATHUYECKOE I1IOJIE B BAKYYME

OnexTpuueckuil 3aps U 3IeKTpocTaTudeckoe nojue. HanpsskeHHOCTD U
MOTEHIUAN JIIEKTPOCTATHIECKOTO 10Js. CBOMCTBO CYNEPHO3ULIUM IS
3JT€KTp0CTaTI/I‘{eCKHX noneﬁ. CBHSL Me)K)Iy Hal'lpﬂ)KeHHOCTLIO
SHGKTpOCTaTI/I‘-IeCKOFO I10JIA U IIOTCHIIUAJIOM. HOTOK BeKTOpa HaHpH)KeHHOCTI/I
SIIEKTPUYECKOTO MOJIs Yepe3 IOBEPXHOCTE U Teopema Iaycca. [pumenenue
TeopeMsl ['aycca K pacuery 3JIeKTPOCTaTUUECKUX moJiei. TeopeMa o HUPKYIALMA
JJIs1 BeKTOpa HaHpSI)KeHHOCTI/I BHeKTpI/I‘{eCKOFO T10JI4.

/Jlex/

52

SJIEKTPOCTATUYECKOE ITIOJIE B TIPOBOAHNUKAX 1 JUDJIEKTPUKAX
OnexTpuuecKuil JUMOIb U SNEKTPUUECKUI TUITOIBHBIA MOMEHT. J[UMnonbHbIe
MOMEHTBI MOJIEKYI IU3JIeKTpHKa. [1osipHbIE M HEMOISIPHBIE JUIEKTPUKH.
Ionspuszanus nusnexrpukos. Bekrop nomspusanuu. Teopema 'aycca mist
BEKTOPA MOJIsIpU3auu. BeKTop aMeKTpUYecKoro cMelleHus. Y CIOBUS Ha
TpaHUIle ABYX AUDIEKTPUKOB. [[pOBOTHHUKHU B 3JIEKTPOCTATHYECKOM TIOJIE.
DIEeKTPOEMKOCTh YEAMHEHHOTO ITpoBoAHUKA. KoHneHcaTopsl. DHEprust CUCTEMBI
3apsI0B U ANIEKTPHUECKOTO OIS

/Jlex/

53

DnexTpocTaTHuecKkoe Noje B Bakyyme u erectse /I1p/

54

HccnenoBanne 31eKTpocTaTndeckux nomuei. /J1ad/

5.5

TTocTostHHBIH dMIeKTpUYecKuit Tox /I1p/

5.6

[NOCTOSAHHBIN SJIEKTPUYECKUM TOK

YcnoBus CyIIecTBOBAHUS TOCTOSHHOTO 3JIEKTPpUYecKoro Toka. Cuima u
IUIOTHOCTh TOKA. Y paBHEHHE HENPEphIBHOCTU. 3akoH OMa AJIsl OTHOPOAHOTO
y4acTKa Lenu. DIeKTPOABIDKYILAs CUila U HanpsbkeHue. 3akoH Oma Juis
HEOJHOPOIHOTO ydacTka nend. [Ipasuna Kupxroga. I[Ipumepsr pacuera
Pa3BETBIECHHBIX 3JIEKTPUUECKUX LIeTNel ¢ moMoibo npasui Kupxroga. Pabora u
MOUIHOCTh TOKa. 3akoH [[xoymns-Jlenna.

/JTex/

5.7

Wzyaenne 3akona Oma. /J1ab/

5.8

INOCTOAHHOE MATHUTHOE IIOJIE B BAKYYME U BEIIIECTBE
MaruunTHas unaykuus. 3akoH buo-Caapa-Jlannaca, MarHuTHOE Hone
JBIKYILETOCS 3apsana, cuia Jlopenna, 3akon Amrepa. Teopema 0 HUPKYISALUN
UL BEKTOpAa MAarHUTHOM MHAyKIUU U ee npumenenue. Teopema 'aycca nist
MarHUTHOTO MOJA.

MarHuTHble MOMEHTBI aTOMOB U MOJIEKYJ. BEKTOp HAaMarHMYeHHOCTH BELIECTBA.
Teopema 0 HMPKYJISUUY Ul BEKTOPa HAMarHUYeHHOCTU. MarnutHas
BOCIIPUUMYHMBOCTh U MAaTHUTHAs IPOHUIIAEMOCTD BellecTBa. HampsikeHHOCTh
MarHutHoro nois. Teopema o HUPKYISALMU U1 BEKTOPBI HAIPSHKEHHOCTH
MAarHUTHOTIO NOJIS. Y CJIOBUS U1 MATHUTHOTO II0JISl HA TPAaHUIIE pa3iena ABYX
cpen. Jluamarneruku, napaMarieTuky. @eppomaruneTuky. MarauTHbIi
rucrepesuc. Temneparypa Kropu. [Ipupona ¢peppomarnerisma.

/JTex/

59

ITocrostHHOE MarHUTHOE MOJIe B Bakyyme U Beniectse /I1p/




5.10

OmnpejesnieHre OTHOIICHHUS 3apsiia AIEKTPOHA K €ro Macce METOI0M
MarueTpoHa. /J1a6/

5.11

OrmnpeiesieHre rOPU30HTAIBHON COCTABIISIOMIECH HHAYKIIUM MArHUTHOTO T10JISt
3emmu. /J1ab/

5.12

Omnpenernenre pabOTH BBIX0/A IEKTPOHOB U3 MeTasIa. /J1ab/

5.13

SJIEKTPOJNUHAMUKA

3aKkoH 3neKTpoMarHuTHON uHAyKIMH. [IpaBuio Jlenmna. CriocoObl H3MEHEHUS
MarHUTHOIO NOTOKA. [Ipupoa 3neKTpOMarHuTHON MHAYKLIUU. SIBlIeHue
caMoMHIyKUuU. MIHIyKTHBHOCTD. B3aumHas unnykuus. Bzaumuas
HHAYKTUBHOCTB. Teopema B3auMHOCTH. Tok cMmeleHus. Teopema o HUPKY/ISILUN
MarHUTHOTO TOJIS B CIIydae MPHUCYTCTBHUS MIEPEMEHHBIX IIEKTPHICCKIX ITOJICH.
VYpaBHeHHs MakcBemia B HHTETpanbsHOil popme. /Jlex/

5.14

Onexrpoaunamuka /I1p/

5.15

CHsiTHE KPUBOW HAMATHUYHBAHUS M TIETIH THCTEPE3UCA C TIOMOIIBIO
ocworpada. /J1ad/

5.16

W3zydaenne sBineHns B3aUMHOM HHAYKIMN. /J1ab/

5.17

W3ydyeHnue MarHuTHBIX CBOMCTB (eppomMardeTukos. /J1ab/

Pazgen 6. KOJIEBAHUS 1 BOJIHBI

6.1

SJIEKTPUYECKUE KOJIEBAHUA

Konebarensupiit kKoHTYp. CBOOOIHBIE HE3aTYXaIOLIME U 3aTyXaloIue
rapMOHHYECKHe KoaeOaHus B KonebaTelbHOM KoHType. Popmyia Juist meproia
KosiebaHuii. BEIHYXIeHHBIE TapMOHHYIECKHE KOJICOaHUs B KOJIEOaTEeIbHOM
KOHTYype. SIBieHue pe3oHaHca. [lepeMeHHbIH TOK. AKTUBHOE, HHIYKTUBHOE U
€MKOCTHOE CONPOTHBIICHUE B LIETIH IIEPEMEHHOT0 ToKa. PaboTa 1 MOIHOCTb B
IIeTIN TTIePEeMEHHOTO ToKa. JleficTByromee 3Ha4eHIe TOKa U HAIPSHKEHHUS.

/JTex/

6.2

SJIEKTPOMATHWUTHBIE BOJIHBI

DKCIIepUMEHTAIBHOE TTOJIydeHHE ICKTPOMAarHuTHBIX BosiH. CylecTBoBaHNE
QIIEKTPOMAaTHUTHBIX BOJIH KaK CJI/ICTBHE ypaBHEHHH MakcBema.
JuddepennmanpHoe ypaBHEHHE HIEKTPOMATHUTHON BOTHBL CBSI3b MEXKITY
BEKTOpPaMH HaIIPSHKEHHOCTH 3JIEKTPHYECKOTO M MAarHUTHOTO I10JICH B
3JIEKTPOMAarHUTHOH BoJHE. [IpenoMieHne 31eKTpOMAarHUTHBIX BOJH HA TPaHULE
pa3zerna IByX cpeA. DHeprus U UMITYJIbC 3JeKTPOMAarHUTHBIX BOJH.

/JTex/

6.3

DJneKTpoMarHuTHbIEe Kosiebanust 1 BoJHbI /I1p/

6.4

VccnenoBaHne 3aTyxaromux KojxeObaHui B KoebaTeTbHOM KOoHTYpe /J1ab/

Pazgesn 7. CAMOCTOSATEJIBHAS PABOTA

7.1

IToaroToBka k jexuusm /Cp/

7.2

IMoaroToBka k mpakTudeckuM 3ausatusM /Cp/

18

7.3

IoaroroBka k nadoparopubiM padotam /Cp/

18

7.4

IMoaroTroBka k 3adery /Cp/

8,75

Pa3znen 8. KoHTakTHBIE Yachl HA aTTECTAIMIO

8.1

3auyer /KA/

0,25

Paznen 9. OIITUKA

9.1

TEOMETPUYECKAS OIITHUKA.
[oHsATHE CBETOBOTO JTy4a. 3aKOH MPSIMOJIMHEHHOTO PacpOCTPaHEHHS CBETOBBIX
Jyded B OTHOPOAHBIX cpefax. 3aKOH OTPaKeHHsI. 3aKOH MPEIIOMIICHUS.

IIpunnun ®epma. [TonHoe oTpaxkenue. LleHTpupOBaHHbBIE ONTUYECKUE CUCTEMBI.

[TpenomieHne CBETOBBIX JIydeil Ha TTOBEPXHOCTH CEpPUUCCKOTO 3epKaa.
IMpenomneHne cBera Ha chepUIECKON ITOBEPXHOCTHU pasjena IByX cped. ToHKHe
nuH3bL. M300paxkeHre IPEAMETOB ¢ MOMOIIbI0 JINH3. OCHOBHBIE
(oTOMeTpUYECKHE BEITHMINHEI.

/JTex/




9.2

I'eomerpuyeckas onrtuxa /IIp/

9.3

WHTEP®EPEHLIMA N JUDOPAKIUSA CBETA

KorepeHTHOCTS 1 MOHOXPOMATHYHOCT CBETOBBIX BOJH. MIHTEp(hepeHIs caeTa,
ycIoBUe MakcuMyoB U MUHHMYMOB. OmnbiT FOnra. MaTepdepernus crera B
TOHKHX IUICHKaX U ractuHkax. Onpenenenue qudpaxunu. [Tpunmun [olirenca
-®penemns. Meron 300 Openens. Iudpakuus OperHens Ha KPYrJIOM OTBEPCTHH U
mucke. Judppakuus Opayrrodepa va onHoit menu. Judpakuus @payarodepa
Ha 1u(PaKIMOHHON peleTKe.

/Jlex/

9.4

Wnrepdepennms u audpakims ceera /I1p/

9.5

JUCITEPCUS U TIOJIIPU3ALINA CBETA

Jucnepeus cBeTa. DNEKTPOHHAS TEOPUS IMCIIEPCUH CBETa. ECTeCTBEHHbIN 1
MOJIIPU30BaHHbIHA cBeT. [lossgpu3anus CBeTa pU OTPAXKEHUH U NPETOMIEHHU HA
IPaHMUIIE JBYX JIMJIEKTPUKOB. [IpOXOXKIEHHE CBETA UEpPE3 aHU3OTPOITHBIE
kpuctauisl. [1ospu3anuOHHbIE TPU3MBI U MOJSIPOHIBL. 3aKoH Matoca. AHaus3
MOJIIPU30BAHHOIO CBETA. BpallleHue MI0CKOCTH MOIAPHU3aIuM.

/Jlex/

9.6

Jucnepns u nossapuzarms cseta /T1p/

Pazgen 10. SJIEMEHTBI CIIEHUAJIBHOU TEOPUHN
OTHOCHUTEJBHOCTH

10.1

IMocrynats! cnenuansHOM TeOpuH oTHOCUTENbHOCTH. [IpeoOpa3zoBanns
Jlopenna. Ciencrsus u3 nmpeodpa3osanuit Jlopenma. MHTepBan Mexty
coObITusAMU. VIMITyNbC B CHIEMUANBHON TEOPUH OTHOCUTENBHOCTH. OCHOBHOM
3aKOH PENATHBUCTCKON TMHAMHUKH MaTepUabHOM TOUKH. DHEPrus B
CTICIHATEHON TEOPHH OTHOCHUTENBEHOCTH. /JIex/

Pasnen 11. KBAHTOBAS ®U3UKA

KBAHTOBAZ OIITUKA

TennoBoe u3nmydeHue u ero xapakrepucTuky. 3akoH Kupxroga. 3akoHsl
Credana - Bonerimana n cmenenns Buna. @opmyner Penes-/[xunca u [Tnanka.
I'unotesa IInanka. @oronsl. @oTorddekt. YpaBHeHHe DUHIITEHHA A1
BHelHero GpoTtodddexra. DHeprus 1 UMIyIbC poToHa. [laBieHue cBera.
S¢dext KomnroHa u ero 31eMeHTapHas TeopHs. EANHCTBO KOPITYCKYIISPHBIX U
BOJIHOBBIX CBOHCTB 3JIEKTPOMArHATHOTO M3ITy4CHHS.

/JTex/

11.2

KsanroBas ontuka /I1p/

11.3

3JIEMEHTBI KBAHTOBOM MEXAHUKU 1 ATOMHOU ®U3UKIN
Cnextpsl aToMOB 1 Mojekyll. CriekTp atoMa Bogopoa. Teopus atoma Bogopoaa
o bopy. I'unotesa ae bpoiinsa. CoiictBa BonH ae bpoitnsa. CooTHoIIeHe
HeompeneneHHocTel ['elizenOepra. BonHoBast GyHKINS 1 ee BEPOSITHOCTHAS
nHTepnperarys. HabmonaemMple BeTMYIHEI B KBAHTOBOW MEXaHHUKE U UX
n3mepenus. Obmee ypasHenue Llpenunrepa.

/Jlex/

11.4

CraunonapHoe ypaBHenue lIpenunrepa. JIBuxkeHne cBOGOHOM 4aCTUIBI.
JIBmxeHne B HOTeHITHAIBHON siMe. [ToTeHImanpHeIi Gaprep. [apMoHIIecKmit
OCIHJUIATOP. ATOM BOAOPOJIa B KBaHTOBOII MexaHuke. CIIMH 37IeKTPOHA.
CrnrHOBOE KBaHTOBOE YMCNO. [IpUHIMIT HEPa3NTUYUMOCTHU TOXKAECTBEHHBIX
gactull. @epMuoHEI 1 6030HEL [leprnoaudeckas ciucTeMa JIeMEHTOB
Menneneesa. /Cp/

DJeMeHThl KBAHTOBOW MEXaHHUKH U aTOMHOU (usuku /T1p/

Pasnea 12. ®DU3UKA ATOMHOT O SIAPA 1 DJIEMEHTAPHBIX
YACTHI]

12.1

SOJIEMEHTBI ®U3NKN ATOMHOI'O AIPA

Hedext maccel u oHEprus cBssu siapa. CuH siIpa U ero MarHUTHBIA MOMEHT.
Snepubie cunbl. Moaenu snpa. PaqnoakTHBHOE U3ITy4eHUE U €T0 BUABL. -
pacnaj. -u3inydeHue. -u3nydeHne. SaepHpie peakiii U UX OCHOBHBIE THITBI.
Peaxmus nenenus sapa. Llennas peakuus nenenus. Peakuus cuHTe3a aTOMHBIX
sep.

/Jlex/

12.2

DneMeHThl pusuku aToMHoTO siapa. /TIp/




12.3 SJIEMEHTBI ®U3UKU 3JIEMEHTAPHBIX YACTUL] 3 7
Kracchl a51eMeHTapHBIX YacTHI] U BUABI UX B3auMoaeiicTuii. Kinaccudukanus
9JIEMEHTapHBIX YacTHIl. [[pHHINI Hepa3IIIIMMOCTH TOXKECTBEHHBIX YaCTHII.
CHuH u Apyrue KBaHTOBBIC YHCIIA SJIEMEHTAPHBIX. YaCTHIBI M aHTHYACTHIIHL.
Bozons! u hepMuonsl. Aaponsl U Me30HbI. JlenTonbl. IIpomexyrounbie 0030HBL.
KBapxu ¥ TIII0OHBL.

/Cp/

Pasnen 13. CAMOCTOSATEJIBHAS PABOTA

13.1 IToaroToBka k jexuusm /Cp/ 3 8
13.2 IoaroroBka k mpakTH4eckuM 3aHATHAIM /Cp/ 3 16
133 BrimonHeHne KOHTPOIbHOU paboTsl /Cp/ 3 8,6

Pa3nen 14. KoHTaKkTHBIE Yachl HA aTTECTALIMIO

14.1 Konrpomsnas padora /KA/ 3 0,4
14.2 Koncynbrarms nepex sx3ameHoM /K3/ 3 2
14.3 Ox3amed /KD/ 3 0,35

5. OHEHOYHBIE MATEPHAJIbI

OueHoYHbIe MaTepHabl JUIs MPOBEICHHUS IIPOMEXYTOYHON aTTECTAlMU OOYJaIOMNXCsl IPUBEICHBI B IPHIOKECHUHU K
paboueii mporpaMme AUCIUILTHHEL.

@DOpMBI U BHIBI TEKYLIETO KOHTPOJIS [0 AUCUUILIHHE (MOIYNIIO), BUIBI 3aJJaHUH, KPUTEPUH UX OI[CHUBAHUS,
pacnpezenenue 6auIoB 110 BHJaM TEKYIIEro KOHTPOJIsL pa3pabaThIBatoTCs! PErojaBaTeneM AUCHHUILUIMHBL C YIETOM €€ CIIeM(PHUKU 1
JIOBOJIATCS IO CBEACHHS 00YJarOIMXCs Ha TEPBOM YICOHOM 3aHITHH.

Texymuil KOHTPOIb YCIEBAEMOCTH OCYIIECTBIISCTCS MIPENoAaBaTeNeM AUCIHUILINHGI (MOIYNIA), KaK MPaBHIIO, C
ucnonb3oBanueM SNOC uny myreM NpoBEPKH MUCHbMEHHBIX PadoT, MPeTyCMOTPEHHBIX pab0YMMHU POTpaMMaMU AUCLIUILIIMH B
paMKax KOHTaKTHOI pabOThl M CaMOCTOSTENBHOH paboThl oOydarommxcs. st GpukcnpoBanus pe3ynbTaToB TEKYIIEr0 KOHTPOJIS
MOXeT ucnoinb3oBaThess DMOC.

6. YAEBHO-METOAUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHME JUCHUITIJIMHBI (MO YJIA)

6.1. Pexomenayemasi iurepaTypa

6.1.1. OcHoBHas JuTepaTypa

ABTOpBI, COCTaBUTEIIH 3arnaBue W3natensc Ou. agpec
TBO, TOJ[
JI1.1 |Cagennes U. B. Kypc obmeit ¢pmsuxu. T. 3. KBanTOBas ontnka. AToMHas CaHKT- //e.]lanbook.com/book/10)
¢uzuka. duzuka TBepHoro Tena. GU3MKa aTOMHOTO Aapa U [etepOyp
9JIEMEHTAPHBIX YacTHIL: yueOHOe mocobue r: Jlans,
2018
JI1.2 | Cagennes U. B. Kypc obmeit ¢pmsuxun. T. 2. DIeKTpHIecTBO U MarHETH3M. CaHkT- //e.lanbook.com/book/11
Bonansl. OnTuka: yauedHOe mocodue [etepOyp
r: JlaHp,
2019
JI1.3 [Casennes U. B. Kypc obmeit ¢pmsuxu. T. 1. Mexanuka. MonekynspHas CaHKT- //e.lanbook.com/book/11
¢uzuka: yuebHoe nocodue [etepOyp
r: Jlaus,
2019




ABTOPBI, COCTaBUTEITH 3arnaBue Wsnatensc Om. agpec
TBO, TOJ[
JI1.4 |YeptoB A.T., Oo6mas pusznka Mocksa: //www.book.ru/book/933
Bopo0OreB A A., KnoPyc,
Makxkapos E.D., 2020
Oszepos P. I1., Xpomos
B.1.
6.1.2. JlonosiHUTeIbHAS JIUTEPATYpa
ABTOpBI, COCTaBUTEIH 3arnaBue Wznatensc O11. aapec
TBO, TOJ
JI2.1 |IHanxapun N.II., Oobmas ¢usznka. COOpHHUK 3a/1a4 MockBa:  //www.book.ru/book/933
Kupbsnos A.I1., KuoPyc,
Ky6apes C.1., 2019
Pa3unosa C.M.
JI2.2 [Bopob6seB A.A., 3agauHuK IO pU3nKe MockBa:  //www.book.ru/book/92(]
UeptoB AT KunoPyc,
2017

6.2 I/IH(l)OpMaIIl/IOHHl)Ie TEXHOJIOI'MH, HCIIOJb3yEMbI€ IIPU OCYILIECTBJICHUN 06pa30BaTe.]'ll)H01"0 nmpouecca 1no 1TucCumijinie

(Mony.i10)

6.2.1 TlepeyeHb JIMIIEH3MOHHOI0 H CBOOOIHO PACIIPOCTPAHAEMOr0 IPOrPaMMHOI0 o0ecredeHusl

6.2.1.1

| MS Office

6.2.2 Ilepeyens npogeccHOHATBHBIX 023 TAHHBIX 1 HHQOPMAIMOHHBIX CNIPABOYHBIX CHCTEM

6.2.2.1

EcrecTBeHHOHaY4HBII 00pa3oBaTenbHbIi mopran: http://en.edu.ru/

6.2.2.2

MexayHapoaHas npodeccruoHanbHas 6a3a qaHHBIX «SpringerMaterials»: https://materials.springer.com/

6.2.2.3

KOHCYJ'IBTaHT IIJTIOC

6.2.2.4

Ilapant ACIIVDKT

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJINHBI (MO YJIA)

7.1

Y4eOHble ayIUTOPUH JUIS IPOBEACHUS 3aHATHH JICKIJMOHHOTO TUIA, YKOMIIJIEKTOBAHHbIE CIIELMAIN3HPOBAHHON
MeOeITbI0 M TEXHUIECKUMHE CPEeICTBAMH O0YUECHIS: MyIbTUMEINIHOE 000pyI0BaHHE IS IPEIOCTABICHHS YICOHOH
nH(pOpManuHu 6OIBIION ayTUTOPUH H/UIH 3BYKOYCHIMBAIOIIee 000pyAoBaHKe (CTalIMOHAPHOE WM IIEPEHOCHOE).

7.2

Y4eOHBIC ayTUTOPUH AJIS IPOBEACHHS 3aHATHI CEMHHAPCKOTO THIIA, TPYIIIOBBIX M HHAWBUAYAIEHBIX KOHCYIbTANiA,
TEKYIIEro KOHTPOJISA M MPOMEXYTOUHOH aTTeCTaIllH, YKOMILIEKTOBaHHbIE CIIEIHATH3UPOBAaHHON MeOeNnbio U
TEXHUYECKUMH CPECTBAMH O0y4eHUs: MyIbTUMEANITHOE 000pyIOBaHHE N/HUIIN 3BYKOYCHIIUBAIOLIEE 000py/I0BaHUE
(cTanmoHapHOE WIH TIEPEHOCHOE)

73

HOMGH_ICHI/IH 1A CaMOCTOSITEJILHON pa6OTBI, OCHAaIlICHHBIC KOMHLIOTepHOﬁ TEXHUKOH C BO3MOYKHOCTBIO IIOAKJIFOYECHHU S K
cetn "UnTepHET" M 00ecnieueHneM TOCTYIA B JIEKTPOHHYIO HHPOPMAIIMOHHO-00pa30BaTENbHYIO Cpely YHUBEPCUTETA.

7.4

[Tomemenus i XpaHEHUS U MTPOPHUIAKTHIECKOTO OOCTYXHBaHHS YIeOHOTO 000pYAOBaHUS

1.5

JlabopaTopuu, OCHAIICHHBIE CIIEIHATBEHBIM Ja00PaTOPHBIM 000PYIOBaHUEM:

7.6

JlabopaTopust MeXaHHKH, BKIIOYaromas: 0510k aekTpoHHsid ®M1/1, mammaa AtByna ®M11, mastaik MaxkcBemna
®M12, ynusepcanbublii MasTHUK @M 13, maaTauk Obepbexa ®M 14, monyns FOHra u moxyns capura ®M 19,
coynapenue mapos GDM17;

7.7

JlabopaTtopusi 3JeKTpUYECTBA U MarHeTU3Ma, BKItoyaromasi: crenabl TKO anexktpuuectBa 1 MarHeTu3Ma, B TOM YHCIIE
ocumiorpadsl C1-94, reHepaTOpsl CHTHAIOB HU3K0YacTOTHBIC ['3-118, HCTOYHHMKY MUTAHUS, Mara3HHbI CONTPOTHBIICHHHT,
Habop Momyneit OI13;

7.8

JlaGopaTopust ONTHKH, BKIFOYAIONTast KOMIUIEKT onTHdeckoro obopynoBanus PMC, B Tom gncie: 6a3bl ONTHYECKOH
CKaMbH, ITOJIYIIPOBOIHUKOBEIE JIa3ePHI ¢ FOCTHPOBOYHBIM MOIYNIEM, (POTONPHEMHHKH, HA0OP JIMH3, 3KPaHbI C MacIITaOHON
ceTkoi; aBroTpancopmatop oguodazusiit JJATP-2,5; komruiekT Gosnuil.




