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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; IPOBOAMT 3KCIIEPUMEHTHI 110 33JaHHOW METOAUKE U aHAIIU3UPYET PE3yIbTaThl

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 | HaBBIKaMHU IPUMEHEHHUS] OCHOBHBIX NOHATHH M 3aKOHOB KJIACCHYECKOM M COBPEMEHHO! (DM3MKH AT PELIESHHUS IIPEIMETHO-
IpOQHIBHBIX 33/1aY;

3.3.2 | HaBabIKaMy TPUMEHEHNS METOZO0B TEOPETHIECKOTO U SKCIIEPUMEHTAIILHOTO UCCIIEIOBaHUS (PH3NIECKIX 00BEKTOB,
TIPOIIECCOB U SBJICHUH, HaBBIKAMHU NIPOBEICHUS (PU3MUESCKUX SKCIIEPUMEHTOB I10 33JaHHOI METOUKe 1 00paboTKH HX

pe3ybTaToB
4. CTPYKTYPA U COAEP’ KAHME JUCHUIIJIUHBI (MO AYJIS)
Kox HaumeHnoBanue pa3jiejioB U TeM /BUJ 3aHATHS/ Cemectp | YacoB | IIpumeyanue
3aHATHSA / Kype

Paznen 1. PUZNYECKHUE OCHOBBI MEXAHUKHA




1.1

KNHEMATHUKA MATEPUAJIBHOU TOYKHU IIpeamer u
MeTOo/bl MeXaHUKU. MoJieny MaTepraabHOM TOUKU U TBeporo Tena. [lonsrue
CHCTEMBI OTCUeTa. BEKTOpHOE ¥ KOOPAMHATHOE OIIMCAHUE JBHKEHUS
MaTepuaibHOi Touku. OCHOBHbBIC KHHEMAaTHUECKHE XapaKTePUCTHKH
MaTepUaJIbHOM TOUKU: paauyc-BEKTOp, IEpeEMELICHHUE, IPOAEHHBIN MTyTh,
CpelHsIsl U MTHOBEHHAs CKOPOCTh, CPEIHEE U MTHOBEHHOE YCKOPEHUE,
TaHTeHLIUAJILHOE U HOPMaJIbHOE YCKOpEHHE. BpalarensHoe ABUKEHUE
MaTepUallbHOM TOYKU. BEKTOPEI yria NoBOpOTa, yIII0BOM CKOPOCTH U YIJIOBOIO
yckopeHHst. CBsI3b MEXy YIJIIOBBIMH ¥ JIMHEHHBIMU BelMurHaMu. /JIex/

1.2

Ornpezienenre MIOTHOCTH TBEPAOTO Tella MPABUIIbHON reOMEeTPHUUYECKO
¢dopwmsr. /Cp/

1.3

Kunemartnka matepuansHoit Toukn /T1p/

1.4

OCHOBbBI IMHAMUKU IIOCTYIIATEJIBHOT'O IBMXKEHU S TEJIA
IToctynarensHoe aBrxenue. [leprrit 3akoH HetoroHa. [ToHsiTHe nHEPTHOM
Maccel Tena. Bropoii 3akon HerotoHa u nonsarue cuisl. Tpetuil 3akoH HeroToHa.
Bugst cun. Cuita TSKeCTH, CHIa BCEMHPHOTO TSTOTEHHS, CUJIA YIPYrOCTH, CHIIa
Tpenus. HenmHepumaneHble cucTeMbl oTcueTa. L{eHTpoOeKHbIe CHIIBI HHEPLUH U
cuisl Kopronmnca. /JIex/

1.5

OCHOBEI AWHAMHWKH NTOCTYNATCIBHOTO ABUKCHU TCIa /Hp/

1.6

W3yyeHre 3aKOHOB MOCTYMATENHHOTO BHKEHHUS C MTOMOIIBIO MAIITMHBI
ATtByna. /J1a6/

1.7

3AKOHBI UIBMEHEHUA 1 COXPAHEHNWA UMITVJIBCA, DHEPTUHN U
MOMEHTA UMITYJIbCA Wmmrymnec
MaTepUaIbHON TOUKH U MEXaHWYECKOH CHCTEMBI, 3aKOH €T0 U3MEHEHHUS
coxpaHeHus. LIeHTp Macc MEXaHHUECKOH CUCTEMBI U YPABHEHUE €r0 JBUXKEHUSL.
Kunernueckast sHeprus 1 3aKoH ee n3MeHeHus. KoHcepBaTHBHEBIE 1
HEKOHCepBaTUBHEIE CHIIBL. [loTeHnMansHas sHeprusi. CBA3b MEXITY
MOTEHIMAJILHON SHEpruei u cuiaoi. 3aKOH U3MEHEHHS U COXPaHEHHsI OJTHON
MeXaHW4ECKOH SHEepruu cucTeMbl. MOMEHT UMITyAbca MAaTEPUAIBHON TOUKH U
MEXaHUYECKOH CUCTEMBI, 3aKOH €ro M3MEeHeHUs U coxpaneHus. /Cp/

1.8

ITpoBepka 3aKOHOB COXpAaHEHUS UMITYNbCa U SHEPTHHU NIpH coynaperuu tein /Cp/

1.9

JANHAMUKA BPAILATEJIBHOI'O IBMJKEHIMA TBEPIOI'O TEJIA
OCHOBHOM 3aKOH BPAaI[aTEILHOTO JIBUKEHUS TBEPJIOTO TeIa BOKPYT
HEeMOoABWKHOU ocu. MOMeHT uHepuuu. Brruncnenne MOMEHTOB HHEPLUU
OJIHOPOJHBIX CUMMETpUUHBIX Ted. Teopema IllTelinepa u ee npuMeHeHue.

KuneTnueckas SHEPrus BpamaTeIbHOTO JBHKEHUS TBEPAOTO TEA.
/Cp/

1.10

I/I3yquI/Ie JAWHAMHWKHU BPpalIaTCIIbHOTO ABMKXCHUSA C TIOMOIIBIO MAaATHUKA
Obepbexa. /Cp/

Masitauk Makcsenna. Onpe/esieHne MOMEHTa HHEPIMHU TeJl U IPOBEPKA 3aKOHA
coxpaHeHus suepruu. /J1ad/

1.12

MEXAHNYECKUE KOJIEBAHU A

Onpenenenne konebaHmii. XapaKTepUCTUKH TAPMOHUYECKUX KOJICOaHUH.
dopmyna crokeHHs ABYX TapMOHUYECKHX KojeGanuid. [Ipumepsl
KOJIeOaTeNBHBIX CUCTEM: IPYKHHHBIH, MaTeMaTHYCCKHIA 1 (DUIHUCCKHINA
MasTHUKH. Y paBHEHHUE 3aTyXaIONINX KOJIeOaHUI 1 €To pelIeHue.
XapaKTepUCTHKH 3aTyXAIOMIX KoJleOaHNH. Y paBHEHHE BEIHYKICHHBIX
KosiebaHul oA AeUCTBUEM rapMOHUYECKH N3MEHSIOIIEHCS BHEIIHEH CHITBI U €70
pelenue. SBnenue pe3oHaHca.

/Cp/

1.13

OmpeneneHne yCKOpeHHs CBOOOTHOTO MaieHUs IIPH TTOMOIIN MAaTEMaTHIECKOTO
masitHuka. /Cp/

1.14

OHpCZ[eHCHI/IC MOAYJIA cABUTA C IOMOLIBIO IIPYKUHHOTO MasiTHUKA. /Cp/

Pazgen 2. TEPMOJUHAMUKA U MOJIEKYJISIPHAA ®U3UKA

2.1

OJIEMEHTBI TEPMOJAVNHAMUWKU OcHOBHBIE
oIpeesieHHs U MOHATUS TepMOoAuHaMuKu. HyneBoe Hauano TepMOAMHAMUKY U
MOHSATHE TeMIiepaTypbl. TepMoguHaMudeckre GYHKIUU cocTostHus. [lepBoe
Hayaso TepMoauHaMuku. TenmoeMmkocTs. M3omnpoueccsl. Bropoe Hauano
TEePMOAMHAMUKH B Pa3IN4HbIX (OPMYITUpOBKaX. [[OHATHE TEIIOBOI MAIIIMHBIL.
KIIJ] Tenmooii mammusl. [ukn Kapro u reopema KapHo. HepaBencTso
Knaysmyca. Outponus. Tperbe Hagano tepmoauHamuku. /Cp/




2.2

Omnpenenenne ko3ddurmenta BI3KOCTH KUAKOCTH 1o MeToxy Crokca. /Cp/
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SJIEMEHTBI CTATUCTUYECKOU ®U3UKHN.

OCHOBHBIE 110JI0’KEHUS KUHETUUECKON TEOPUH UIEaIbHOIO ra3a. Y paBHEHUS
COCTOSIHUS UJEATIbHOTO U PEAJIBHOTO ra3a. Y paBHEHUE KUHETUYECKON TEOpUU
ra3oB [uis faBrneHus. @azoBoe mpocTpaHcTBO. DYHKIMS pacpeeaeHHs.
Knaccrnueckast 1 kBaHTOBas cTaTucTUKA. Pacnipenenenne Makcsenna.
Bapomerpuueckas popmyna. Pacnpenenenue bonsnmana. [Torstre o
KBaHTOBOH craTucTHke bo3ze-OiHiuTeiina 1 @epmu-Aupaka. CBA3b SHTPOIIUH €
TEpMOANHAMUYECKOH BEPOATHOCTHIO. SIBIIEHUS MepeHoca.

/Cp/

2.4

OrmpenieneHre OTHOIIECHHUS TEIIIOEMKOCTEH Ta3a METOI0M aanadaTHIECKOTO
pacumpenus. /Cp/

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.

/Cp/

33

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.

/Cp/

3.6

INOCTOAHHOE MATHUTHOE IIOJIE B BAKYYME U BEIIIECTBE
MarunutHas uHaykuus. 3akoH buo-Capapa-Jlamnaca, MarHuTHO€ 1oJie
JBIDKYILErocs 3apsaja, cuia Jlopenua, 3akon Ammepa. TeopeMa 0 HUPKyILUU
JUIsl BEKTOpAa MarHUTHOM MHIYKIMU U ee npuMeHeHue. Teopema ["aycca mist
MarHUTHOTO TMOJIA.

MarsHuTHble MOMEHTBI aTOMOB M MOJIEKYJ. BEKTOp HaMarHMUeHHOCTHU BELLECTBA.
Teopema 0 IMPKYISALUMU AJI BEKTOpAa HAMAarHUYEHHOCTH. MarnuTtHas
BOCIPUUMYHMBOCTh U MarHUTHAs IPOHUIIAEMOCTD BellecTBa. HampsikeHHOCTh
MarHuTHOro nois. Teopema o HUPKYISALUY JUIs BEKTOPBI HAIIPSPKEHHOCTU
MAarHUTHOTIO NOJISL. Y CJIOBUSL UL MATHUTHOTO IIOJISl HA TPAaHULIE pa3iesia ABYyX
cpen. JluamarneTuku, napamarieTuku. @eppoMaraeTuku. MarHuTHbII
rucrepesuc. Temneparypa Kropu. [Ipupona ¢peppomarnerusma.

/Cp/
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3.7

OrmpeneneHre OTHOIICHUS 3apsia JIEKTPOHA K ero Macce METOI0M MarHeTpoHa.
(Ompenenenne ropu30HTAIBHOM COCTABIISIONICH HHIYKIIMH MATHUTHOTO MOJISI
3emnn) /Cp/

3.8

Omnpenernenre padOTHI BBIX0/1a 3IEKTPOHOB U3 Metaia. /Cp/




3.9

SJIEKTPOJJUHAMUKA

3akoH anekTpoMarHuTHOH nHAyKuny. [Ipasuio Jlenna. CiocoObl H3MEHEHUs
MarHuTHOTO NoTOoKa. [Ipupoa 3meKTpoMarHnTHOH HHAYKINH. SIBIeHHe
camMouHAyKuuy. MIHaykTHBHOCTD. B3auMHuas unaykuus. Bzaumuas
MHIOYKTUBHOCTB. Teopema B3auMHOCTH. Tok cMerieHus. TeopeMa o LUPKYISLUN
MarHMTHOTO MOJIs B CIy4ae MPUCYTCTBUS NEPEMEHHBIX DIIEKTPUUECKUX TONEH.
YpapHenuss MakcBemia B HTerpasHOU Gopme. /Jlex/

3.10

Wzyaenne sBnenns B3auMHo#H nHAYKIWH.(CHIATHE KpUBOH HAMATHUYNBAHAS H
MIeTJIU THCTepe3Kca ¢ MoMoIbio ociuiuiorpada.) /Cp/

Pazgen 4. KOJTIEBAHUS 1 BOJIHBI

4.1

SJIEKTPUYECKUE KOJIEBAHUA

Konebarenpubiit KOHTYp. CBOOOIHBIE HE3ATYXAIOIINE U 3aTyXAIOIIIE
rapMOHHUYECKHe KoJiebaHus B KojebaTeabHoM KoHType. Dopmyna amns nepuoa
KonebaHui. BeIHYK/IeHHBIC FapMOHUYECKHE KOJIeOaHUs B KOJICOaTEIbHOM
KOHTYpe. SIBnenue pe3onanca. [lepeMeHHBIN TOK. AKTUBHOE, UHAYKTUBHOE U
€MKOCTHOE COIPOTUBIICHUE B IIEMH NEPEMEHHOro Toka. PaboTa 1 MOIITHOCTS B
Leny NepeMEeHHOro Toka. /leficTByroliee 3HaYeHNE TOKa U HAIIPSKEHHUS.

/Cp/

4.2

OJIEKTPOMATHUTHBIE BOJIHbI

DKCIeprMEHTAIbHOE MOTyYeHIE JIEKTPOMATHUTHBIX BOJIH. CyIlecTBOBaHIE
SIIEKTPOMATHUTHBIX BOJIH KaK CIIEACTBHE YpaBHEHUH MakcBeua.
IuddepeHtmanbHoe ypaBHEHHE IIEKTPOMATHUTHON BOJHBIL. CBA3b MEKITY
BEKTOPaMH HATPSKCHHOCTH DIIEKTPUYCCKOTO U MATHUTHOTO TIOJICH B
SIIEKTPOMATHUTHON BoJIHE. [IpenoMIIeHHE 3JIEKTPOMArHUTHBIX BOJIH HA TPAHUIIE
pasjena IByX cpell. DHEPrUst B UMITYIIbC SJIEKTPOMATHUTHBIX BOJIH.

/Cp/

43

HccnenoBanne 3aTyxaromux koyiedaHnuii B konedaTensHOM KoHTYpe /Cp/

Pazgen 5. OIITUKA

5.1

T'EOMETPUYECKAS OIITHUKA.

IlonsiTue cBeTOBOIO JNyda. 3aKOH MPSIMOJIMHEHHOTO PACIPOCTPAHEHUSI CBETOBBIX
Jy4ei B OMHOPOJHBIX cpesiaX. 3aKOH OTpakeHHs. 3aKOH MPETOMIICHHS.
Ipunuun ®@epma. Ionnoe orpaxenue. LIeHTpHpOBaHHBIE ONTUYECKUE CHCTEMBI.
IpenomieHne CBETOBBIX Iydeil Ha HOBEPXHOCTU C(HEPUIECKOTO 3epKaa.
IIpenomienue cBeTa Ha chepudeckoi MOBEPXHOCTH paszena ABYX cpeld. ToHkue
auH3b1. M300paskeHue MpeIMeToB ¢ MOMOIIbIO TMH3. OCHOBHBIC
(oToMerpuyecKre BeTHINHEL.

/Cp/
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WHTEPO®EPEHIIUA N1 JUDPAKIIUA CBETA

KorepeHTHOCTh 1 MOHOXPOMATHYHOCTb CBETOBBIX BOJH. HTepdepeHIus cBeTa,
ycIoBHe MakcuMyoB U MUHHMYMOB. OmeiT FOHTa. UHTepdepenius ceeta B
TOHKUX IIEHKaX 1 IiacTuHKax. Onpenenenue audpaknnu. [Ipunamnumn [olirenca
-®penens. Metog 30 Openens. Judpakuus OpeHens Ha KPyriioM OTBEPCTHH U
mucke. Tudpaxius @paynrodepa Ha oot menu. Judpaknus Opayarodpepa
Ha TU(pPaKIHOHHON pereTke.

/Cp/

53

JUCIIEPCHA U TTIOJIAPU3BALINA CBETA

Iucrepenst cBeta. DIEKTPOHHAS TEOPHS TUCTIEPCHHU CBETA. ECTECTBEHHBIH 1
HOJI}IpH?:OB&HHBIﬁ CBCT. Honﬂpmaum{ CBCTA IIPH OTPAXXCHUU U MPCIOMJICHUHU Ha
IpaHULE IBYX AUIIEKTPUKOB. IIpoXoxkaeHue cBETa Uepe3 aHM30TPOIIHbIE
kpuctaiibl. [lonspusanroHHbIe TPU3MBL U TOJISIPOUABL. 3akoH Mastoca. AHanu3
MOJIIPU30BAHHOTO CBETA. BpalieHue miocKoCTH MONISpU3aIiiH.

/Cp/

54

Wnrepdepenmus ceera. Onsit IOHTA. (M3MepeHne JITMHHBI CBETOBOH BOJIHEI C
MIOMOIIBIO T PAaKUMOHHOM perieTkH). (OnpeaeneHue nokasarens IpeloMIeHHs
CTeKJIa C MOMOIIbI0 MUKpockomna). /Cp/

5.5

IIpoBepka 3akona Maitoca. (Onpenenenre ko3 GHUIHEHTA 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 PEJIITUBUCTCKOI JMHAMHUKI MaTEPUAIbHON TOUKH. DHEPIUs B
CreUUaIbHON TeOpUU OTHOCUTENbHOCTH. /Cp/

12

Pazgen 7. KBAHTOBASA ®U3UKA

7.1

KBAHTOBAS OIITUKA

TemnoBoe u3rydeHne u ero xapakrepucTuku. 3akoH Kupxroda. 3akoHs!
Credana - Bonbiimana u cmenienns Buna. ®opmyner Penes-/xunca u [1nanka.
T'unoresa I[Tnanka. ®@otonbl. ®oTodddekt. YpaBHeHNE DWHIITEHHA 115
BHemIHero (otodddekra. DHeprus U UMITYIIsC (oToHA. J[aBieHHe cBeTa.
S¢dexr Komnrona u ero anemeHTapHas Teopus. EAMHCTBO KOPITYCKYIISIPHBIX U
BOJIHOBBIX CBOMCTB 3JIEKTPOMAarHUTHOTO U3JTy4EHUsI.

/JTex/

7.2

KsanToBas ontuka /I1p/

7.3

SJIEMEHTBI KBAHTOBOU MEXAHUKU 1 ATOMHOU ®U3UKN
CriexTpsl aTOMOB U MoJjieKynl. CekTp aroma Bojopoja. Teopust aToMa BoJI0poJia
no bopy. I'mnoresa ne bpoitna. CeotictBa BosH ae bpoiinsa. CooTHomeHue
HeonpenenenHocreil ['eiizenOepra. BomHoBast QyHKIUS U ee BepOSTHOCTHAS
unTepnperanus. Habmonaemble BeIMUMHBI B KBAHTOBOW MEXaHHUKE U UX
n3mepenust. O6mee ypasaenne Llpexanarepa. CrammioHapHOE ypaBHEHHE
Ipemunrepa. J{Bmxkenue cB0OOOIHON YacTHIIBL. J[BHKEHUE B TIOTEHIIMAIBHOM
sime. [ToTeHnmaneHbIi 0apbep. 'apMOHUYECKH OCHMIIISATOP. ATOM BOAOPOZa B
KBaHTOBOM MexaHuke. CriuH anekTpoHa. CnuHOBOe KBaHTOBOE uncio. [Tpunnun
HEepa3IMIUMOCTH TOXKIECTBEHHBIX YacTUIl. DepMHOHBI 1 0030HEI.
Ilepuoauueckas cucrema 3neMeHToB MeHieneesa.

/Cp/
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7.4

OrnpezeneHye TeMIEpaTypHON 3aBUCHMOCTH HHTEHCHBHOCTHU U3JY4CHHUS HUTH
samibl HakanuBaHus.(M3ydeHne 3aKOHOB TEMJIOBOTO M3JIy4EHHUS C TOMOIIIBIO
SIPKOCTHOTO mupomerpa.) /Cp/

7.5

Dotorddexr. (CHATHE BOTBTAMIIEPHOMH, TFOKCAMIEPHOH U CIIEKTPAIBHOI
XapaKTepUCTHK (OTO3IEMEHTa U OIpe/ielieHHe PaboThl BHIXOAA
anekTpona). /J1ab/

Pazgen 8. DUSUKA ATOMHOTI'O AAPA U SJIEMEHTAPHbBIX YACTHULL

8.1

OJIEMEHTHBI ®U3MKNU ATOMHOTI O S/IPA

Hedert Maccsl 1 dHeprus cBsasu sapa. CIHMH AIpa U €r0 MArHUTHBIA MOMEHT.
H,E[CpHI)Ie CHIJIBI. MOI[GJII/I sapa. PaIII/IoaKTI/IBHOC H3JIy4CHUC U €TO0 BUABI. -
pacnaq. -u3JIYy4YCHHUEC. -U3TYyICHUC. HuepHHe peakuuu U nX OCHOBHBIC THUIIBI.
Peakuus nenenns sapa. LenHas peakuus aeieHus. Peakins CHHTE3a aTOMHBIX
amep.

/Cp/

10

8.2

OJIEMEHTBI ®N3UKHN SJIEMEHTAPHBIX YACTUL]

Knaccel anemMeHTapHBIX 4acTHIl U BUIIBI MX B3auMogeicTBuid. Knaccudukarys
3JIEMEHTapHBIX YyacTull. [IpMHIUI HEpa3TMUYUMOCTH TOXKAECTBEHHBIX YAaCTHILI.
CriuH 1 Apyriie KBaHTOBBIE YMCIIa dJIeMEHTapHBIX. YacTHIIBI M aHTHYACTHUIIBL.
Bo3ons! 1 hepMuOHBL. ATpoHEI U Me30HB!. JlenToHsl. [IpomexyTrodnbie 0030HEL.
KBapku 1 T11r00HBI.

/Cp/

Pazgen 9. CAMOCTOSATEJIBHASA PABOTA

9.1

IoaroToBka k nexuusm /Cp/

9.2

IToxaroToBka k madbopatopHbIM padoTam /Cp/

9.3

IMoaroToBka k nmpakTudeckuM 3aasatusm /Cp/

9.4

BrinonHeH#e 1ByX KOHTPOJIBHBIX padot /Cp/

17,2

Pasznen 10. KonTakTHbIe Yachl HA AaTTECTALMIO

10.1

Konrpomnsnsie padotsr /KA/

0,8

10.2

Koncynpramus nepen sx3amerom /KD/




10.3 Dx3amen /KD/ 1 0,35

10.4 3auyer /KD/ 1 0,25

5. OIEHOYHBIE MATEPHAJIBI

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

@DOpMBI ¥ BHIBI TEKYIIET0 KOHTPOIS IO AUCIUILINHE (MOIYIIO), BHIBI 3aJJaHUH, KPUTCPHH WX OICHUBAHUS,
pacnpezenenue 6auioB 10 BHJaM TEKYIEro KOHTPOJIS pa3padaThIBAIOTCS MPENoiaBaTeIeM AUCIUIUINHEL C YYETOM ee CHEeU(UKN 1
JOBOZATCS JIO CBEJICHHS 00yJaromUXcsl Ha IEPBOM yIEOHOM 3aHSTHH.

Tekymuii KOHTPOJIb YCIEBAEMOCTH OCYIIECTBIIETCS IIPENoAaBaTeNeM NUCIUILINHEI (MOAYIIA), KaK IPaBHIIO, C
ucnonb3oBanreM DMOC miu myTeM MpOBEpPKU MUCBMEHHBIX PaboT, IPeIyCMOTPEHHBIX Pab0YNMH IpOrpaMMaMHy AUCIUIIINH B
paMKax KOHTAKTHOHM pabOTHI M CAMOCTOSATENBHOI paboThl 0Oydaromuxcs. s pukcupoBaHus pe3yabTaToB TEKYIEro KOHTPOIIS
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 dpusuku. T. 3. KBanToBas ontika. AToMHast CaHKkT- https://e.lanbook.com/bg
¢uzuka. dusnka TBepaoro Tena. duznka aTOMHOTO SIIpa U [etepOyp
9JIEMEHTapHBIX YacTHILl: yueOHOe ocoOue r: JIans,
2018
JI1.2 [ Cagennes U. B. Kypc obmeii ¢pmsuxu. T. 2. DIeKTpUIecTBO M MarHETH3M. CaHkr- https://e.lanbook.com/bq
Bonnsl. OnTrka: yaedHOe mocobue [etepOyp
r: JlaHp,
2018
JI1.3 | Casennes 1. B. Kypc o6meit pusuku. T. 1. Mexanuka. MosiekynspHas CaHkT- https://e.lanbook.com/bg
(uzmka: yueOHOe ocoOme [etepOyp
r: JlaHp,
2019
JI1.4 [YeptoB AT, Oo6mas ¢usnka 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 |Ilankapun W.II., O6mas gusuka. COOpHUK 33134 Mocksa: | http://www.book.ru/bool
Kupbsinos A.I1., KuoPyc,
Kybapes C.H., 2019
Pasunosa C.M.
JI2.2 | BopoObeB A.A., 3alauHuK 10 (U3UKE 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

Y4eOHbIC ayTUTOPUH AJIS IPOBEACHHS 3aHATHH JIEKIIMOHHOTO THIIA, YKOMIUIEKTOBAHHBIE CIICIIHATN3UPOBAHHOMN
MeOeNblo U TEXHHYECKUMH CPEICTBAMHU OOYyUEeHUS: MyAbTUMEINIHOE 000pyIOBaHUE ISl IPEIOCTABICHUS YdeOHOI
nH(popManuu 6OIBLION ay M TOPUH H/WITH 3BYKOYCHIINBAIONIee 000pynoBaHNE (CTAIMOHAPHOE MIIH IIEPEHOCHOE).

7.2

Y4eOHbIe ayTUTOPUH AJIsI IPOBEACHHS 3aHATHI CEMHHAPCKOTO THIIA, TPYIIOBBIX U HHAWBHIYaJIbHBIX KOHCYJIbTAIHH,
TEKYIIEro KOHTPOJIS U IIPOMEKYTOYHOH aTTeCTalluy, YKOMIDIEKTOBAaHHBIC CIICIUAIM3HPOBAHHON MEOECNBI0 U
TEXHUIECKIMH CPEICTBAMH OOyJEHHS: MYIIbTUMENITHOE 000pyIOBaHHE H/HITH 3BYKOYCHITHBAOIIee 000pyIOBaHIEe
(cTanoHapHOE WK IIEPEHOCHOE)
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ITomemienust st CaMOCTOSATENBHON paOOThI, OCHAIIIEHHBIE KOMITBIOTEPHOM TEXHUKOHN ¢ BO3MOKHOCTBIO ITOAKITIOYCHUS K
cetu "MHTepHeT" M 0OecneyeHrneM JOCTYNa B 3JEKTPOHHYIO HH)OPMATHOHHO-00pa30BaTeNbHYIO Cpely YHUBEPCUTETA.

7.4

IomemnieHus 1t XpaHEHUS U MPOPUIAKTHUECKOTO 0OCITy)KUBAHUS y1eOHOTO 000pyNOBAHUS

7.5

JlaGopaTopuu, OCHAILCHHBIE CIEIHUAIBLHBIM J1a00paTOPHEIM 000PyTOBaHHEM:

7.6

JlaGopaTopust MexaHUKH, BKIIodaromas: 610k anekrponHsid ®M1/1, mamunna Atsyna @M1 1, mastHuk MakcBemna
OM12, ynuBepcaibubii MasTHUK DM 13 ,masTHuk O6epOexka DM 14, moxyns FOHra u Mmoayns casura ®M 19,
coynapenue mapos GDM17;

1.7

Habop moxyneit OI13;

JlabopaTopus dJIEKTpUIECTBa U MarHeTH3Ma, BKItodatomas: creH sl TKO ayiekTpudecTBa U MarHeTH3Ma, B TOM YHCIIC
ocumorpagsr C1-94, reHepaTopsl CUTHAIOB HU3KOYAacTOTHBIE ['3-118, HCTOYHNKN MUTaHUS, Mara3uHbl COTIPOTHBIICHUH,

7.8

JIaGopaTopusi ONTHKY, BKIIOYAIOIIAsl KOMILIEKT ONTHYeCKoro obopynosanus PMC, B ToM uncre: 6a3bl OITHYECKOH
CKaMbH, IOYIPOBOIHHKOBBIC JIa3€PhI C FOCTHPOBOYHBIM MOYJIEM, (POTOIIPUEMHHUKH, HAOOP JIUH3, IKPaHBI C MacIITaOHOM
ceTkoit; aBroTpanchopmaTop ogaodasubiii JIATP-2,5; koMmiiekt ¢poyumii.




