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1. IIEJTM OCBOEHUSI I CLIUIIJIMHBI (MOLY.J15T)

1.1

]_leHB npenojgaBaHrud JUCHUITIINHBI:

1.2

(hopMupoBaHHe y 00yUYaAFOLIHXCSl €CTECTBEHHOHAYYHOTO MHPOBO33PEHUS; HAYYHOTO MBIIIEHHST; IIEJIOCTHOTO
MPECTaBICHUS 0 PU3MUYECKHX 3aKOHAX OKPYKAIOLIEro MUPa B UX €MHCTBE U B3aMMOCBS3H; HABBIKOB IIPUMEHEHHS
NOJIOKeHUH QyHAaMEeHTaIbHON (U3NKH ITPU PeIeHNH KOHKPETHBIX MPEAMETHO-IPOQHIBHBIX 33/1a9; TEOPETHUECKOH U
MPAaKTUYECKOM 0a3bl U1 yCIEIIHOTO OCBOCHUS MMHU CIICIIHUATIBHBIX AUCIHUILIHH.

1.3

3a/:[alm JUCHUILINHBIL

1.4

— OCBOCHHE 00YYAIOIIUMUCS 3HAHUI 00 OCHOBHBIX (DU3MUECKUX SIBICHUSX U MTPOLIECCAX, OCHOBHBIX (PU3NUECKHUX BETUUMHAX
U QU3MYECKUX KOHCTAHTaX, OCHOBHBIX (PU3MUYECKHUX 3aKOHAX M 'PAHUIAX MX IPHMEHHUMOCTH, (BYHIAMEHTAIBHBIX
(hU3MYECKUX IKCIIEPUMEHTAX M UX POJIM B PA3BUTHU HAYKU, HA3HAYCHUU U PUHIHIAX ASHCTBUS BOKHEHIINX QU3NUSCKUX
pubOpoB;

1.5

— IpUoOpeTeHne 00YJAIOIUMUCS YMEHHUH 00BSICHUTH OCHOBHBIC HAOMIOIaeMbIe IPHUPOIHBIC U TEXHOTCHHBIC SBICHHS H
3¢ dexThl Ha 0a3e 3aKOHOB KJIACCHYECKOH M COBPEMEHHOHN (HM3HKH;

1.6

— nproOpeTeHne 00yJalOIUMUCS YMEHHI W HABBIKOB UCIIOJb30BAHUS METOIUKH (GH3HIECKUX H3MEPEHNI U 00padOTKH
HKCHEPUMEHTAIBHBIX JaHHBIX, UCIIOJIB30BAHUS METOJIOB (PU3NUECKOT0 MOJCITUPOBAHUS /ISl PELICHUS! KOHKPETHBIX
€CTECTBCHHOHAYYHBIX U TEXHUYECKUX 3a71a4;

1.7

— npuoOpereHre 00y4arOLUIMMUCS HABBIKOB DKCILTyaTallud OCHOBHBIX NPUOOPOB U 000PYAOBaHHS COBPEMEHHOM
(usnyeckoii 1adoparopuu, 00pabOTKU U HHTEPIPETHPOBAHMUS PE3YIIHTATOB IKCIIEPHMEHTA.

1.8

2. MECTO JUCHUILJIMHBI (MOAYJISI) B CTPYKTYPE OBPA3OBATEJIBbHOM ITPOI'PAMMbI

Huka (pazaen) OIT: |BI.O.11

3. KOMIIETEHIIMHN OBYYAIOIIETI'OCs, @OPMHUPYEMBIE B PE3YJIbTATE OCBOEHUSA JTUCITUIIJINHbBI

(MOJY.JIST)

OIIK-1 Crioco6eH periaTh HHKEHEPHBIC 33/1a41 B TIPO(eCCHOHATBLHOM IESTEIbHOCTH C UCTIONIB30BAHHEM METOJIOB €CTECTBEHHBIX
HayK, MaTeMaTU4eCKOT0 aHaJIM3a U MOJICITUPOBAHUS

OIIK-1.2 TIpMeHsieT OCHOBHBIC MOHSATHS U 3aKOHBI €CTECTBEHHBIX HAYK VIS PELICHUS MPEIMETHO-IPOQUIbHBIX 3a/1a4

OIIK-1.3 [IpiMeHseT eCTeCTBEHHOHAYYHbIE METO/Ibl TEOPETUYECKOTO U IKCIIEPUMEHTAIBHOTO UCCIIEIOBAHNS OOBEKTOB, MPOLIECCOB,
SIBIICHUI; IPOBOAUT 3KCIIEPUMEHTBI 110 33JaHHON METOJUKE U aHATU3UPYET Pe3yIbTaThl

B pe3yabTarte 0cBOCHMS AMCHUTNIIMHBI (MOIYJIS) 00y4AIOIIMIACH T0JKEH

3.1

3HaTh:

3.1.1

OCHOBHBIE TIOHATHS U 3aKOHBI KJIACCHYECKOM M COBPEMEHHOH (DM3HUKU U UX POJIb B PELICHUH [TPEAMETHO-IPOGHUIBHBIX 3a1a4;

3.1.2

METO/IbI TEOPETHUECKOTO M AKCIIEPUMEHTAIBLHOTO UCCIIeIOBaHUS PU3HMYECKHX OOBEKTOB, TPOLIECCOB U SBJICHUIN, METOAUKY
poBeAEHUS ¥ 00pabOTKHU Pe3yNIbTaTOB (PH3NIECKOTO IKCIIEPUMEHTA

3.2

YMeTh:

3.2.1

HCIIOJIB30BATh OCHOBHBIC ITOHATHSA U 3aKOHBI (bI/I3I/IKI/I U pCIICHUSA Hpe,HMeTHO-HpO(bI/IHBHBIX 3a4a4,
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MMPUMEHATH METOABI TCOPETUICCKOT'O U SKCIICPUMEHTAJIBHOTO UCCICIOBAHNSA (bPISI/I‘-IeCKI/IX 06'E>eKTOB, IIPOIIECCOB U HBHEHHﬁ,
MIPpOBOAUTH (1)H3H‘IGCKI/IC OKCHOEPUMEHTHI IO 3aJJaHHOW METOJIMKE U 06pa6aTLIBaTI> HX pE3yJIbTaThbl
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Baanernb:

3.3.1

HaBBIKAMU MMPUMEHEHUS] OCHOBHBIX TIOHSTHI U 3aKOHOB KJIACCHYECKON M COBPEMEHHOM (DM3HMKHU JUTS PEILICHHUS TPEAMETHO-
npopHIBHBIX 337134,
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HaBabIKaMH IPUMEHEHHUS] METOJJOB TEOPETHUECKOTO M HKCIIEPUMEHTAIBHOTO HCCIe0BaHus PU3NIECKUX 0OBEKTOB,
MIPOIIECCOB U SIBJICHUH, HABBIKAMHU IPOBEICHUS (HU3NUECKUX IKCIIEPUMEHTOB 110 3aJJaHHOM METOANKe U 00pabOTKU UX
pe3yabTaToB

4. CTPYKTYPA U COJIEPKAHME JUCIUIIJIMHBI (MOIY.JIsT)

Kon

3aHATHHA Kypc

HaunmenoBaHue pa3/iesioB U TeM /BUA 3aHATHS/ Cemectp / | Hacos | IIpumeuanue

Paznen 1. PUSHYECKHUE OCHOBbBI MEXAHUKHN




1.1

KUHEMATUKA MATEPHUAJIBHOM TOUKHU

[Ipenmer 1 MeToAbI MEXaHUKK. MoaeTN MaTepraabHOM TOUYKH U TBEPIOTO TEa.
[TonsTHE cucteMbl oTcueTa. BekTopHOE U KOOPJMHATHOE ONMCAHUE JIBHKCHUS
MaTepuaabHON TOUKU. OCHOBHBIC KHHEMAaTHIECKHE XapaKTePUCTHKU
MaTepHaJIbHOM TOYKHU: pajinyc-BEKTOP, IepeMeIIeHUE, PO IeHHBIH My Th,
CpenHssl 1 MTHOBEHHAs! CKOPOCTb, CPEIIHEE U MTHOBEHHOE YCKOPEHHE,
TaHTeHIMAJIbHOE U HOPMAJIbHOE YCKOpeHHe. BpaiaTenbHoe JBUKEHHE
MaTepuaIbHON TOYKU. BEKTOpHI yriia moBOpoTa, yrioBOM CKOPOCTH M YTIIOBOTO
yckopeHus. CBsi3b MEX/1y YIJIIOBBIMHU U JIMHEHHBIMU BeJIMuuHaMH. /JIex/

1.2

Ornpe/ienenue IIOTHOCTH TBEP/OTO Tejla NPAaBUIbHON reOMETPHIECKOi (OPMBI.
/Cp/

1.3

Kunemaruka marepuansHoid Touku /TIp/

1.4

OCHOBbBI AMHAMUKU ITOCTYITATEJIbHOI'O IBXXEHU A TEJIA
ITocrynarensHoe nBmxenue. [lepseiil 3akoH HeroToHa. [loHATHE MHEPTHONU MacChl
tena. Bropoii 3akoH HetoToHa u monsitue cuibl. Tpetuii 3akoH HeroToHa. Buast
cw1. Cuiia TSKECTH, CHJIa BCEMUPHOTO TATOTEHUSI, CHJIa YIIPYTOCTH, CHJIa TPEHUSL.
HewnnepuuanbHeie cucteMbl oTcyeta. L{eHTpoOeKHbIE CHITBI HHEPLUH U CHITBI
Kopwuonuca. /Jlex/

1.5

OCHOBEBI JAVMHAMHUKH [IOCTYyNaTCJIbHOI'O ABMKCHUA TCJIa /Hp/

1.6

H3yueHune 3aKOHOB TIOCTYIIATENLHOTO IBHXKEHHS ¢ TIOMOILBIO MAIlMHEI ATBY 4.
/J1ab/

1.7

3AKOHbBI UIBMEHEHNS U COXPAHEHUS UMITYJIBCA, DHEPT U 1
MOMEHTA UMITVYJIBCA

Nmnynsc MaTepuanbHOM TOYKK U MEXAHMYECKOW CUCTEMBI, 3aKOH €T0 U3MEHEHUS
U coxpaneHus. L{eHTp Macc MexaHUYeCKOH CHCTEMBI U YpaBHEHHE €r0 ABIKECHUSI.
Kunerndeckas sHeprus v 3akoH ee usMeHeHusi. KoncepBaTuBHbIE U
HEKOHCepBaTHBHEIE chJIbl. [loTeHmansHas sueprus. CBSI3b MEXIY
MOTCHIIUATIBHON dHEPrUer U CUIOW. 3aKOH U3MEHEHHSI U COXPAHEHUS TOJTHON
MEXaHWYECKOHN SHEPTUU CHCTEMBI. MOMEHT MMITYJIbca MaTepUATbHON TOYKU 1
MEXaHMYECKOW CHCTEMBI, 3aKOH €ro U3MEeHeHHs U coxpaHneHus. /Cp/

1.8

[TpoBepka 3aKOHOB COXpaHEHHS UMITYJIbCA U SHEPTUH IpU coynapenuu ten /Cp/

1.9

JMHAMUKA BPAIIATEJIBHOI'O ABMXXEHUS TBEPJOT'O TEJIA
OCHOBHOH 3aKOH BPaIaTEILHOTO IBUKEHUS TBEPJIOTO TeIa BOKPYT
HETIOIBIDKHOM 0cH. MOMEHT MHepIiy. BeraucieHrne MOMEHTOB HHEPLIUH
OTHOPOAHBIX CUMMETPUYHBIX Tel. Teopema llItelinepa u ee mpumeHenue.

Kunernueckast SHEpIusi BpaIaTeIbHOrO ABMKESHHUS TBEPIOTO Tela.
/Cp/

1.10

V3ydeHne AMHAMUKH BPAIATEILHOTO ABIKCHHS C IIOMOIIBIO MasSTHHKA
O6epoexa. /Cp/

MasitHuk MaxkcBeiuta. OnpeesieHrue MOMEHTa HHEPLMHU T U IPOBEepKa 3aKOHA
coxpaHeHus sHeprum. /J1ad/

1.12

MEXAHUYECKUE KOJIEBAHU A

Onpenenenue KoneOaHui. XapakKTePUCTHKU TaPMOHUYESCKUX KOJICOaHUM.
Dopmyna cIoxKeHHs ABYX TapMOHHUYECKUX Konebannii. [Ipumeps! konebaTenbHBIX
CHCTEM: MPY>KUHHBIA, MATEMAaTUICCKHM U (PU3UUCCKUN MAsITHUKK. Y paBHEHUE
3aTyXammux KojaeOaHuil i ero pemeHne. XapakKTepUCTHKH 3aTyXaroIInX
KojieOaHuii. YpaBHEHHE BBIHYKICHHBIX KOJICOAHMIA MO ACHCTBUEM
TapMOHWYECKH W3MEHSIOIIEICS BHEIITHEH CHIIBI U €TO pelieHne. SBnenmne

pe3oHaHca.
/Cp/

1.13

OrmpezenieHre YCKOPEHHsI CBOGOAHOTO ITaICHHUSI P IIOMOLINA MAaTeMaTHYECKOTO
MasitHuka. /Cp/

1.14

OmnpezesneHrne MOJLyJIsl CIIBUTA C TOMOILBIO NPYKHHHOTO MasTHUKa. /Cp/

Paznen 2. TEPMOAUHAMMKA 1 MOJIEKYJIAPHASA ®U3UKA

2.1

DJIEMEHTHI TEPMOAMHAMUKN

OCHOBHBIC OTIPeICIICHHS U IOHATHS TepMoanHaMuku. HyneBoe Havano
TEPMOJIMHAMUKHU U MOHATHE TeMIeparypsl. TepMoIuHaMU4ecKue QyHKIHH
coctosiHus. [lepBoe Hayano TepMoauHaMUKH. TernoemMKkocTs. M3onporiecchl.
Bropoe Hauasio TepMOJMHAMHUKY B pa3In4HbIX GopmynrpoBkax. [Tonsrue
terioBoi mamuHbl. KITJ[ TermnmoBoit mammusl. [ukn Kapuo u Teopema Kapho.
Hepasenctso Knaysuyca. Durponus. Tperbe Hauano tepmoauaaMuku. /Cp/




2.2

Omnpenenenue ko3bPUIEEHTa BA3KOCTH XUAKOCTH 0 MeToay Crokca. /Cp/
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BJIEMEHTbI CTATUCTUYECKOM ®U3UKH.

OCHOBHBIE ITOJIOXKEHUSI KUHETUUECKOH TEOpUH UIealIbHOTO ra3a. Y paBHEHUS
COCTOSIHUSI HACATBHOTO M PEALHOTO Ta3a. Y paBHEHHE KHHETHIECKON TEOpUH
raszoB Ji1s AaBieHus. ®a3zoBoe NpocTpaHcTBO. DyHKIMS pacrpeaesiCHus.
Knaccuyeckas v kBaHTOBasI CTaTHCTHKA. Pactipenenenue Makcseria.
Bapomerpuueckas popmyna. Pacnpenenenue bonbiimana. [ToHsTre 0 KBaHTOBOU
cratuctuke boze-Oinmreiina u @epmu-/upaka. CBs3b SJHTPOITUHU C

TEPMOIMHAMHYECKOI BEPOSTHOCTHIO. SIBIECHHMS HIepeHoca.
/Cp/
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OrmpesienieHIe OTHOIICHUSI TEINIOEMKOCTEH Ta3a METOIOM aAnadaTHIeCcKOro
pacuupenus. /Cp/

Paszpnen 3. DJIEKTPUYECTBO U MATHETHU3M

3.1

QJIEKTPOCTATUYECKOE ITOJIE B BAKYYME

DneKTpUYeCcKUi 3apsi U dIeKTpocTaTndeckoe nose. HanpsoxkeHHOCTh 1
TTOTEHIMAJ AJIEKTPOCTaTHUECKOro Nosist. CBOMCTBO CyNEpHO3ULIUH JUIs
JNEKTPOCTATHUECKUX TOJIeH. CBsI3b MEKY HaNPsHXKEHHOCTHIO
3JIEKTPOCTATUUECKOTrO MO U MOTeHIUaIoM. [T0TOK BEKTOpa Hanps>KeHHOCTH
JNEKTPUUYECKOTO TIOJIS Yepe3 MOBEPXHOCTh U TeopeMa [aycca. [Ipumenenne
TeopeMsl ["aycca k pacueTy 3JeKTpocTaTn4eckux nojei. Teopema o HUPKYIIAUH
JUISL BEKTOPA HAPSHDKEHHOCTH DIIEKTPUIECKOTO MOJISL.

/JTex/
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QJIEKTPOCTATUYECKOE ITIOJIE B ITPOBOJIHUKAX 1 INDJIEKTPUKAX
DNeKTpUYECKUN AUTIOND U JIEKTPUUECKAN AUMONBHBIN MOMEHT. [{UImonbpHbIE
MOMEHTBI MOJIEKYJI IU3JIeKTpUKa. [1oysipHbIe U HEMOJISIPHBIE TUICKTPUKH.
Tonsipuzanus auanextprkoB. Bekrop monspuzanuu. Teopema ["aycca mmnst
BEKTOpa MOJIAPU3ALMH. BEKTOP 3JIEKTPUUIECKOro CMELeHUs. Y CIIOBHSI Ha IPaHULIEe
IBYX IUAJIEKTPUKOB. [IpOBOTHHKH B 2IEKTPOCTATHYECKOM I10JIE. DIEKTPOEMKOCTD
YeIMHEeHHOTr0 IpoBoAHMKA. KoHeHcaTophl. DHEPTusi CUCTEMBI 3apsiioB U
JNEKTPUYECKOTO TIOJIS.

/Cp/
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DJeKTpocTaTu4eckoe moje B Bakyyme u Bemectse /I1p/
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Hccnenoanue anekrpocrarndeckux nodeit. (M3ydenune 3akona Oma.) /J1a6/

3.5

[IOCTOSIHHBIN DJIEKTPUYECKUI TOK

VYcnoBus cymiecTBOBaHUS TIOCTOSTHHOTO 3JIEKTPHUYECKOTo ToKa. CHiia ¥ IIIOTHOCTh
TOKa. YpaBHEHHE HEMPEPLIBHOCTH. 3akoH OMa JJis OTHOPOIHOTO Y4aCTKa IEIH.
DNEeKTPOABIKYIIIAS CHUIIa U HanpsbkeHne. 3akoH OMa J171s1 HEOTHOPOIHOTO yJacTKa
uenu. [Ipasuna Kupxroda. [Tpumeps! pacuera pa3BeTBICHHBIX JIEKTPUICCKIX
neneii ¢ momoripko npasui Kupxroda. Pabora 1 MOIIHOCTE TOKA. 3aKOH
Jxoyns-Jlenia.

/Cp/

3.6

[NOCTOAHHOE MATHUTHOE ITIOJIE B BAKYYME U BEILIECTBE
MarnutHas nagykuus. 3akon buo-Casapa-Jlamiaca, MarHuTHOe 1ojie
JBIDKYIIETOCs 3apsaa, cuia Jlopenia, 3akon Amnepa. Teopema o HUPKyISIUN
JUIS BEKTOpa MarHUTHOM MHIYKIMU U ee npuMeHenue. Teopema [aycca st
MarHuTHOTO TIOJISI.

MarHuTHbIE MOMEHTBI aTOMOB U MOJIEKYJI. BEKTOp HaMarHUYeHHOCTH BELIECTBA.
TeopeMa 0 IUPKYISIIUK 711 BEKTOpAa HAMArHUYEHHOCTH. MarHuTHast
BOCIIPMMMYHMBOCTh 1 MArHUTHAsI IPOHUIIAEMOCTH BelllecTBa. HanpsKeHHOCTh
MarHuTHOTo ToJisl. Teopema 0 NUPKYJISIINH 1Sl BEKTOPBI HANIPSYKEHHOCTH
MarHuTHOTO MOJIS. Y CJIOBHS JUISl MArHUTHOT'O TI0JISL Ha TpaHMILE pa3zaena AByX
cpen. Jnamarueruku, napamaraetuku. @eppomarneTnku. MarHuTHBIN
rucrepesuc. Temneparypa Kropu. [Ipupona ¢peppomarserusma.

/Cp/
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3.7

OrmpesienieHIe OTHOIICHUS 3apsiga 3JIEKTPOHA K ero Macce METOI0M MarHeTPOHa.
(OnpeneneHre ropu30HTAIBHON COCTABISIONIECH HHAYKIIMA MATHUTHOTO MOJIS
3emin) /Cp/

3.8

Omnpenenenue padoTHI BBIX0Ja AIEKTPOHOB U3 MeTaiua. /Cp/




3.9

OJIEKTPOJUHAMUKA

3akoH 37eKTpoMarHuTHOM nHAyKimy. [Ipasuio Jlena. CiocoObl H3MEHEHHS
MarHuTHOro notoka. Ilpupona s3nekTpoMarHuTHON UHAYKIUY. SIBIeHue
camonHAyKIuH. UnaykTuBHOCTS. B3anmuast uaaykmus. Bzaumnast
UHIYKTUBHOCTb. Teopema B3auMHoCTH. Tok cMemienus. Teopema o LUPKYIISIUU
MarHuTHOTO TOJIS B CITydae IPHCYTCTBUS IEPEMEHHBIX JIEKTPHUECKUX TOJICH.
VYpaBHeHus MakcBeslia B UHTErpaabHoi dopme. /Jlex/

3.10

W3ydenue sBieHns B3auMHOK UHAYKIHA.(CHATHE KPUBOH HAMArHUIMBaHUS U
METJIM THCTEpEe3nca ¢ IOMOIIIbI0 ocuuiiorpada.) /Cp/

Pazpnen 4. KOJIEBAHUSA Y1 BOJIHBI

4.1

DJIEKTPUUYECKUE KOJEBAHM S

KonebarenbHblit koHTYp. CBOOOIHBIC HE3aTyXAOIIUE U 3aTyXaIOIIUe
rapMOHHYECKHE KOJIeOaHus B KoyeOaTelbHOM KOHType. DopMyna Juis nepruoaa
kojeOaHuil. BeIHyXIeHHBIE TApMOHUYECKHE KOJIeOaHus B KOJIeOaTeIbHOM
KOHType. SIBnenue pe3onanca. [lepeMeHHBIN TOK. AKTHBHOE, HHIyKTUBHOE U
€MKOCTHOE COIPOTUBJICHHE B IIEMHU MIEPEMEHHOT0 TOKa. PaboTa ¥ MOIIIHOCTh B
LeNH MePEMEHHOTr0 ToKa. JIeficTByolIee 3HAaUCHUE TOKA U HAMIPSKCHUS.

/Cp/

4.2

OJIEKTPOMATI'HUTHBIE BOJIHBI

DKCIIEPUMEHTAIBHOE MTOTYYCHHUE TEKTPOMArHUTHBIX BOMH. CyliecTBOBaHHe
9JIEKTPOMArHUTHBIX BOJIH KaK CIIEJCTBHE ypaBHEeHUIH MakcBeruia.
Juddepennuansaoe ypaBHEHHE IIEKTPOMAarHUTHON BOJIHBL. CBS3b MEXIY
BEKTOPaMH HANPSDKEHHOCTH 3JIEKTPUYECKOr0 U MArHUTHOTO TOJIeH B
9NIEKTPOMArHUTHOIT BosHe. [IpesioMiIeHHe 2IeKTPOMarHuTHBIX BOJIH HA TPaHHULIC
paszena IByX cpea. DHEprus 1 UMITYJIbC SIeKTPOMArHUTHBIX BOJIH.

/Cp/
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HccnenoBanue 3aryxaromux KouedaHuil B kosebatensHoM KoHType /Cp/

Paznen 5. OIITUKA

5.1

T'EOMETPUYECKAS OIITUKA.

[ToHsTHE CBETOBOTO JTy4a. 3aKOH MPSAMOJIMHEHHOTO paclpoOCTPAHEHHUS] CBETOBBIX
Jydel B OJTHOPOJHBIX Cpelax. 3aKOH OTpaKeHUs. 3aKOH mpesomiieHus . [IpuHium
®depwma. [Tonroe oTpakeHue. [leHTpUPOBaHHBIC ONITHUECKHUE CUCTEMBI.
[IpenomiieHre CBETOBBIX JIy4el Ha MOBEPXHOCTH CHEPUIECKOro 3epKaa.
IIpenomiieHre cBeTa Ha cepUIecKoi MOBEPXHOCTH pasjelia AByX cpel. ToHkue
nuH3bL. 300paxceHne mpeIMeToB ¢ MOMOIIBIO JTUH3. OCHOBHBIC
(hoToMeTprUYeCKUEe BETUUHHBI.

/Cp/

5.2

WHTEPO®EPEHIINSA U IUDPAKIINSA CBETA

KorepeHTHOCTh 1 MOHOXPOMATHYHOCTH CBETOBEIX BOJH. IHTEpdepeHuns cBeta,
ycloBre MakcuMyoB 1 MUHUMYMOB. OnbIT FOHra. Matepdepennus ceera B
TOHKHUX IUICHKaX ¥ IactuHkax. Onpenenenne qudpakiun. [Ipuanmn [olirenca-
®penens. Meron 30u @penens. J{udpaxius Operens Ha KpyrjioM OTBEPCTHH H
nucke. JIudpakuus @paynrodepa Ha oanoit menn. Jndppakuus Opaynrodepa Ha
TUGPAKIUOHHON pEILIeTKE.

/Cp/
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JUCIIEPCUA U TTOJISIPU3 AL CBETA

Jucnepcus csera. DIeKTpOHHAs TEOPHs JUCIIEpCUH cBeTa. EcTecTBeHHbIN 1
NOJIAPU30BaHHbIHA cBeT. [lonsapu3anus cBeta Npy OTpaKEHUH W IPETOMIICHUH Ha
rpaHMLIe IBYX JAUAIIEKTPUKOB. [IpoxoxaeHue cBeTa yepe3 aHu30TPOIHbIE
kpuctaiisl. [lomaspr3annoHHbe TPU3MBI B TOJISIpOnasl. 3akoH Maioca. AHanus
MOJISIPU30BAHHOTO CBETa. BpallieHne miocKocTH NoJsipU3alyy.

/Cp/
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Unrepdepennms ceera. Onbir FOura. (3MepeHune JIHHHBI CBETOBOM BOJIHBI C
HnoMoIIbIo TudpaknoHHOH pereTky). (OnpeneneHne mokasaTess IPeTOMICHUs
CTEKJIa C MOMOIIBI0 MUKpockomna). /Cp/

5.5

[IpoBepka 3axona Mantoca. (Onpeznenenne Ko3hGHIHEHTa TOTTIOUICHUS
npo3paynbix Ten). (OnpeaeneHue yria noiHou noyspuzauuu). /Cp/

Paznexn 6. JJIEMEHTBI CIIEIIMAJIBHOM TEOPUM
OTHOCHUTEJIBHOCTH




6.1

IMocTynatsl cienuanbHOR Teopud oTHOcCUTENbHOCTH. IIpeoOpazopanus JlopeHna.
CnenctBust u3 npeodpasosanuii Jlopenia. HTepBan Mex1y COOBITHSIMU.
Hmnynbe B cienuanbHON TEOPUU OTHOCUTENBHOCTU. OCHOBHOMU 3aKOH
PeSITUBUCTCKON IMHAMUKHA MaTepUANbHON TOUKH. DHEPIUS B CHIEIUATBHON
Teopuu oTHocuTenbHocTy. /Cp/

12

Pazgen 7. KBAHTOBAS ®U3UKA

7.1

KBAHTOBAA OIITUKA

TenoBoe u3ydeHue U ero xapakrepuctuku. 3akoH Kupxroda. 3akonst Credana
- bonprimana u cmemenust Buna. ®opmyner Penes-/[xunca u [lnanka. 'nnoresa
[Tnanka. ®oronsl. @oTorddexr. YpaBHeHne DUHIITEIHA 17151 BHEIIHETO
¢doroddhdexra. DHeprus u umiyibe poroHa. Jlapnenue ceera. dpdexr Komnrona
U ero 3JIeMeHTapHas Teopys. ENMHCTBO KOPITYyCKYJISIPHBIX M BOJIHOBBIX CBOICTB
9JIEKTPOMArHUTHOTO U3ITy4EHHUs.

/J1ex/

7.2

KganToBas onruka /TIp/
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JIEMEHTBI KBAHTOBOM MEXAHUKU 1 ATOMHOW ®U3UKU
CriekTpbl aTOMOB 1 MoJieKyJl. CekTp aroMa Bojioposa. Teopust aToma Bogopoia
o bopy. 'mnoresa ne Bpoiins. CoiictBa BonH e bpoitns. CooTHoleHue
Heomnpenenennocreii ['elizen6epra. BonHoBas GyHKUMS U ee BEpOATHOCTHAS
uHTepnperanys. HabnronaemMple BeIMUUHBI B KBAHTOBOH MEXaHHUKE M UX
n3mepenus. O6mee ypasaenue Llpenunrepa. CranpoHapHoe ypaBHEHHE
Ipenunrepa. J[BuxxeHue cBOOOAHOM YacTUIbI. JBHXKEHUE B TOTCHIHATIBHOM sIME.
[ToreHumanbHeli 6apbep. ['apMoHMYECKHH OCIIMILIIATOP. ATOM BOAOpPOJa B
KBaHTOBOI1 Mexanuke. CrinH 3nekTpoHa. CIMHOBOE KBaHTOBOE YUCiO. [IpuHImm
HEPa3IMYMMOCTH TOXJIECTBEHHBIX YacTHil. DepMUOHBI 1 O030HBI.
[lepuoauueckas cucrema 21eMeHTOB MeHeneesa.

/Cp/

12
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OrmpezenieHre TeMITePaTypHO 3aBUCHMOCTH HHTEHCUBHOCTH H3JTyYCHHS HUTH
namMibl HakanuBanust.(M3ydeHne 3aKOHOB TEIIOBOTO U3JTYyUYCHHUS C TIOMOIIBIO
sipKocTHOTO mupometpa.) /Cp/

7.5

Doroaddext. (CHATHE BOIBTAMIIEPHOM, JIFOKCAMIIEPHOH M CIIEKTPAIBHOI
XapaKTePUCTHK (HOTORIEMEHTA U OIpe/iesIeHHe PaOOThI BHIXOA SIEKTpoHa). /J1ad/

Paznen 8. PU3UKA ATOMHOI'O SAIAPA U QJIEMEHTAPHBIX YACTHIY

8.1

DJIEMEHTHBI ®U3UKU ATOMHOTO APA

Jledext Maccol u 3HEprus cBsi3u sapa. CIuH spa ¥ ero MarHUTHBIH MOMEHT.

S nepusle cuiibl. Mogaenu siapa. PaaroakTUBHOE U3IIyYeHUE U €r0 BUABL.  -pachaj.
-U3Ny4YCHHUE. -U3NydeHue. SlnepHple peakiiui U UX OCHOBHBIEC TUIIBI. Peakiius

JACJICHUA sapa. LlenHa;{ peaKkuund ACIICHU. PeaK].[I/IH CHUHTC3a aTOMHBIX AEP.
/Cp/

10

8.2

OJIEMEHTBI ®N3UKU DJIEMEHTAPHbBIX YACTUILL

Knacchl aneMeHTapHBIX YacTUI] M BUIBI X B3auMoeicTeuii. Kinaccuduxanus
3JIEMEHTapHBIX yacTull. [IpuHIMI HEPa3TMYMMOCTH TOXKIECTBEHHBIX YaCTHII.
CIHH ¥ Ipyrye KBaHTOBBIE YHCIIA JJIEMEHTApHBIX. YaCTHIB M aHTHYACTHIIBL.
Bo3zonb! u ¢pepmuoHsl. AnpoHbl U Me30HbI. JlenTonbl. [IpoMexyTouHbIe OO30HBI.
KBapku u TIF00HEL.

/Cp/

Paznen 9. CAMOCTOATEJIBHASI PABOTA

9.1

[onroroska k nexuusm /Cp/

9.2

IMoaroroBka k labopaTopubiM paboram /Cp/

9.3

[MoaroroBka Kk npakTuyeckuM 3ausTusm /Cp/

9.4

BeinonHeHue 1ByX KOHTPOIbHBIX pabot /Cp/

17,2

Pa3nen 10. KoHTaKTHBIE Yachbl HA ATTECTALIUIO

10.1

Kontposnbabie padotst /KA/

0,8

10.2

Koncynbranus nepen sx3amenom /K9/




10.3 Dk3amen /KD/ 1 0,3

10.4 3auget /KD/ 1 0,15

5. OHEHOYHBIE MATEPHAJIbBI

OrneHOYHbIE MaTepHalIbl JJIs IPOBEACHUS IPOMEKYTOYHOH aTTecTallMi 00YYaroMXCsl IPUBECHBI B IPUIIOKEHHH K pabodeit
IIporpaMMe JUCLMILUIMHBL.

@DopMBbI ¥ BU/IBI TEKYIIET0 KOHTPOJIS IO JUCHUIUIMHE (MOJIYJIIO), BUJIBI 3a/IaHUH, KDUTEPUH UX OLIEHUBAHUS, pacpeieieHue 6aaioB 1o
BHJIaM TEKYILET0 KOHTPOJISI pa3padaTHIBAIOTCS MPENoAaBaTeNIeM AUCIUIUINHEL C yUYETOM €€ CIeU(UKH U JOBOIATCS 0 CBEACHHS
00yy4aromuxcs Ha IepBOM Y4eOHOM 3aHATHH.

Texymuii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBISIETCS IPenojaBaTeneM JUCIUILIMHEL (MOYJIs), KaK [IPAaBUIIO, C HCIONB30BaHIEM
OUOC unu myTeM NpoBEpKH MUCHbMEHHBIX Pa0OT, MPEAYCMOTPEHHBIX padOUYMMH NIPOrpaMMaMy JUCLUIUIMH B PAMKAaX KOHTAKTHOW
paboTHI M CaMOCTOSTENEHOM PaboThl 00ydaromuxcs. [ GUKCupoBaHHs pe3yIbTaTOB TEKYIIETO KOHTPOIS MOXKET UCIIOIb30BAThCS
OUOC.

6. YYHEBHO-METOINYECKOE © THOOPMAIIMOHHOE OBECIHEYHEHWE JTUCHUIIJIMHBI (MOAY JISI)

6.1. Pexomenayemas jgureparypa

6.1.1. OcHoBHas TUTepaTypa

ABTOpBI, COCTaBUTEIH 3armaBue Wznarensc 1. anpec
TBO. TOI
JI1.1 |CaBenbeB U. B. Kypc obuieit pusuku. T. 3. KBantoBas ontuka. AtomHas  |CaHKT- https://e.lanbook.com/b
(uzuka. dusuka TBepaoro Tena. Gusuka aromuoro siupa u |[lerepOypr [ook/106893
3JIEMEHTAPHBIX YACTHIl: Y4eOHOe mocodue : Jlann,
2018
JI1.2 |Yepro A.T'., BopoOwer|OOras ¢pusrka Mocksa: http://www.book.ru/bo
A.A., Makapos E.®., KuoPyc, 0k/933946
Ozepos P. I1., XpomoB 2020
B.1.
JI1.3 |CaBennes U. B. Kypc obuieit pusukn. T. 2. DnekTpuuecTBo 1 MarHeTu3M. |CaHKT- https://e.lanbook.com/b
Bounbl. Ontuka: yueoHoe mocobue TTerepOypr |0ok/98246
: Jlanb,
2018
JI1.4 |CagenbeB U. B. Kypc o6uieit pusuku. T. 1. Mexanuka. MosekysipHas CaHkT- https://e.lanbook.com/b
(uzuka: yue6Hoe nmocobue TTerepOypr |ook/113944
: Jlanp,
2019




6.1.2. Jlono/IHUTe/ILHASL JIUTEPaTypa

ABTODBI, COCTABHTEIH 3arnaBue U3znatense Om. anpec
TBO. 'O
JI2.1 [IHanxapun M.IT., O6mas ¢usuka. COOpHUK 3a1a4 Mocksa:  |http://www.book.ru/bo
Kupbsinos A.IT., KuoPyc, 0k/933565
Ky6apes C.I1., 2019
Pazunosa C.M.
JI2.2 |BopoObeB A.A., Uepro|3agauHuk no Gpusmke Mockaa: http://www.book.ru/bo
AT. KuoPyc, 0k/920827
2017

6.2 Un¢opManmoHHbIe TEXHOJIOTHH, HCII0JIb3yeMble NIPH OCylIeCTBJIeHNH 00pa30BaTeJIbHOI0 MpoLecca 1Mo JUCIHUILIHHE

(MonyJar0)

6.2.1 IlepeyeHb JULIIEH3HOHHOI0 U CBOOOHO PACIIPOCTPAHSEMOr0 IPOrpaMMHOI0 00ecneYeHHs

6.2.1.1

[MS Office

6.2.2 [lepeyenb npogeccHOHATBHBIX 023 JAHHBIX U HUH(OPMANMOHHBIX CIPABOYHBIX CHCTEM

6.2.2.1

EctecTBeHHOHayuUHBIN 00pa3oBaTeNbHbIN mopTai: http://en.edu.ru/

6.2.2.2

MexnayHapoHast mpodeccuoHnanbHas 6a3a naHHbIX «SpringerMaterialsy: https://materials.springer.com/

6.2.2.3

KOHCYHBT&HT IIXOC

6.2.2.4

T'apant ACITMXKT

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JTUCIUIIJIMHBI (MOAY JIST)

7.1

VYueOHble ayUTOPUH ISl TPOBEACHUS 3aHATHI JIEKIMOHHOTO TUIIA, YKOMIUIEKTOBaHHbIE CIIEIHAIN3UPOBAHHON MEOENBI0 H
TEXHUYECKUMH CPEACTBaMH 00yUeHHS: MYJIbTUMEINITHOE 000pyIOBaHUE ISl TIPEIOCTABICHUS YUeOHOM HHPOpMAIH
OOJIBILION ayTUTOPHU /WM 3BYKOYCHIIMBAoIee 000pyAoBaHue (CTAMOHAPHOE HIIH IEPEHOCHOE).

7.2

Y4eOHble ayTUTOPUH JUI IPOBEICHUS 3aHATUI CEMUHAPCKOTO THIIA, IPYIIIOBBIX M HHAWBUAYAIBHBIX KOHCYJIbTALUH,
TEKYILEro KOHTPOJIS ¥ IPOMEXYTOUHOH aTTecTaluy, YKOMIUIEKTOBAHHbIE CIICIIHATN3MPOBAaHHON MEOEIIBIO M TEXHUIECKUMU
cpeacTBamMu 00yueHHs: MyJIbTUMEINITHOE 000pyI0BaHUE /WK 3BYKOYCHIIMBaIoLIee 000pyAoBaHHe (CTallMOHAPHOE WIIH
TIEPEeHOCHOE)
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[TomernieHus U1 CaMOCTOATEIBHOM PabOThI, OCHAIIICHHBIE KOMITBIOTEPHON TEXHUKOM ¢ BO3MOXKHOCTBIO MOAKIIOYECHUS K
cet "MHTepHeT" 1 0OecrieueHreM JOCTYIa B JIEKTPOHHYIO HH)OPMAIIMOHHO-00Pa30BaTENbHYIO CPELy YHUBEPCUTETA.

7.4

Iomemenust 1s XpaHeHHsT 1 NPOYUIAKTHIECKOTO 00CTYKHBAHHS YIeOHOTO 000PYTOBAHUS

7.5

.Ha60paT0pI/II/I, OCHAIlICHHBIC CIICIHMaIbHBIM J'Ia60paTOpHI>IM 060pyZ[OBaHI/IeMZ

7.6

JlaGoparopust MexaHUKH, BKIIOYArOIast: OJIOK 3nekTpoHHbiid @M 1/1, mammuaa AtByna ®M11, mastank MakcBemuia ©®M12,
yHHBepcalibHblid MasTHUK @M 13, MasaTHrk O6epOexka DM 14, moayns FOHra u monyns casura ®M 19, coynapenue mapos
DdM17;

1.7

JlaGoparopwus 31eKTpryYecTBa M MarHeTu3Ma, Britovaromas: crelasl TKO anekrpudectBa U MarHeTu3Ma, B TOM YHCIE
ocumuiorpadsr C1-94, reHepaTopsl curHanoB Hu3kodacToTHbIe ['3-118, HCTOUHMKY MTUTaHMS, Mara3uHbl COMPOTUBIICHHIA,
Habop moxaynei OI13;

7.8

JlaGopaTopust ONTUKY, BKJIIOYAIOIAsi KOMILIEKT onTU4eckoro obopynosanus PMC, B ToM uucie: 6a3bl ONTHYECKOH CKaMbH,
MOy TTPOBOIHUKOBBIE JIa3ePhl C FOCTHPOBOYHBIM MOAYJIEM, (POTOMIPHEMHUKH, HA0OD JIMH3, KPAHBI C MACIITAOHOMH CETKOMH;
aBTOoTpaHc(opmarop ogHodasHblil JIATP-2,5; koMIeKT domuii.




