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1. IEJTA OCBOEHMSI 1M CLIUIIJIMHBI (MOYJIST)

1.1| Lens npenogaBaHusi JUCLUILIAHBL

1.2 | bopMupoBaHue y 00y9IaIOMNXCsl €CTECTBEHHOHAYYHOTO MUPOBO33PEHUS; HAYIHOTO MBIIICHHUS; IEIOCTHOTO
TIPEACTABICHHS O (PU3NIECKUX 3aKOHAX OKPYXKAIOIIEro MUpa B HX €AWHCTBE U B3aNMOCBS3HM; HAaBHIKOB TPHMEHEHHS
MONOXKEHUH (hyHIAMEHTaIbHOH (DU3UKU NIPU PEIICHUH KOHKPETHBIX MPEeIMETHO-IIPOGHIBHBIX 3324, TEOPETHUECKOH U
MIPAKTUYECKON 6a3bl I YCHELTHOr0 OCBOSHHSI UMH CHIELMATIbHBIX AUCLMILIMH.

1.3 | 3amaun AUCLIUIUIMHEL:

1.4 | — ocBOeHHE 00YJAIOIIUMHUCS 3HAHHUH 00 OCHOBHBIX (PM3NYECKUX SBICHUIX M IIPOIECCaX, OCHOBHBIX (hH3MIECKUX
BEJINUMHAX U (PU3NUECKUX KOHCTAHTaX, OCHOBHBIX (PM3NYECKUX 3aKOHAX U IPaHUIAX WX IPUMEHHMOCTH,
(byHAaMEHTaIbHBIX (PU3NUECKUX SKCIIEPUMEHTAX U UX POJIM B PA3BUTHU HAYKH, HA3HAUCHUH M IIPUHINIIAX ICHCTBUA
BaXHEHWIINX (HH3HMUECKUX TPHOOPOB;

1.5 | — mpuobpeTteHne 00y4aroIMMUCT YMEHHIT O0BSICHUTH OCHOBHBIC HAOIIOAaeMbIe IPUPOJHBIC ¥ TEXHOI'CHHBIC SBICHHS U
3¢ dekTs! Ha 0a3e 3aKOHOB KJIACCHYECKOH M COBPEMEHHOH (DH3HUKH;

1.6 | — mproOpeTeHIe 00yJIalOMUMICS YMEHHUI W HABBIKOB MCIIONB30BAHMS METOIUKH (DHU3MUECKAX U3MEPECHUH U 00pabOTKH
IKCIIEPUMEHTAIILHBIX JAHHBIX, UCTIONBE30BAHMUS METOZIOB (PH3HMUYECKOTO MOJCITHUPOBAHIS JUTSI PEIICHUS] KOHKPETHBIX
€CTCCTBCHHOHAYYHBIX U TEXHHYCCKUX 3a/1a4;

1.7 | — npuobpeTeHne 00yqarOIUMHUCS HaBBIKOB SKCIUIyaTallll OCHOBHBIX IIPHOOPOB U 000PyIOBaHHS COBPEMEHHON
¢buzndeckoii 1abopaTopuu, 00pabOTKU U UHTEPIPETUPOBAHUS PE3YIBTATOB SKCIIEPUMEHTA.

2. MECTO JUCHHUIIJINHBI (MOAYJIA) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOI'PAMMBbI

Iuxn (paszen) OIL: | F1.0.11

3. KOMIETEHIIMU OB VYAIOIIETOCSsl, §OPMHUPYEMBIE B PE3YJIbTATE OCBOEHMSI JUCLIUILJINHbBI
(MOYJIST)

OIIK-1 CriocobeH aHaIM3UpOBATh 3aJa9H IPo(ECCHOHATBHON JeITeIPHOCTH Ha OCHOBE MTOIOXKEHHUH, 3aKOHOB U METOJIOB B
00J1aCTH €CTECTBEHHBIX HAYK U MaTeMaTHUKH

OIIK-1.2 [TpuMeHsIeT OCHOBHBIE IIOHATHS M 3aKOHBI €CTECTBEHHBIX HAYK JUIS PEIICHNUS TPEAMETHO-TIPOPIIBHBIX 33129

OIIK-1.3 IlpumeHseT ecTeCTBEHHOHAYYHbIE METObI TEOPETUUECKOTO M SKCIIEPUMEHTAILHOTO UCCIIEA0BaHUS OO BEKTOB, IPOLIECCOB,
SIBJICHUH, ITPOBOIUT SKCIIEPUMEHTHI 110 33JaHHON METO/IMKE U aHAIIM3UPYET PE3yIbTAThI

B pe3yabTaTe ocBoeHHs THCHUTLUIHHBI (MOAYJIS) 00yJAIOMINIiCs T0JIKEH

3.1 |3naTh:

3.1.1 | OCHOBHBIE IOHATHS U 3aKOHBI KJIACCHUECKON M COBPEMEHHOH (DM3UKH M UX PONb B PELICHHH IPeIMETHO-IPOPIIBHBIX
3a1a4;

3.1.2 | MeTOaBI TEOPETUUECKOTO M HKCIIEPUMEHTABHOTO UCCIeI0BaHuUs (PU3NUECKHX OOBEKTOB, MPOLIECCOB U SIBICHUH, METOJUKY
IpOBeICHUs 1 00pabOTKN Pe3yIbTaToB (PU3UUECKOTO KCIIEPUMEHTa

3.2 | YMeTh:

3.2.1 | ucrionbp30BaTh OCHOBHBIE MOHATHS U 3aKOHBI (DU3KKHU AJIS peIIeHHs TPEIMETHO-NIPOGMIBHBIX 3a1a4;

3.2.2 | mpUMEHATh METOMBI TEOPETUIECKOTr0 U SKCIEPUMEHTAIBHOI0 UCCIEIOBAHUS (PU3HUCCKUX 00BEKTOB, IPOLIECCOB U
SIBJICHUH, IPOBOANTH (PU3MUECKHE SKCIIEPUMEHTHI 10 331aHHOI METOJIMKE M 00padaThIBaTh UX PE3yIbTATHI

3.3 | Bragern:

3.3.1 | HaBbIKaMH TPUMEHEHUS! OCHOBHBIX MIOHATHI U 3aKOHOB KJIaCCUYECKON M COBPEMEHHOH (DU3MKU AT pelieHHs MpeIMeTHO-
pOQHIBHBIX 331a4;

3.3.2 | HaBBIKAMH OPUMCHCHHA METOAOB TCOPCTUICCKOI'O U OKCIIECPUMCHTAJIBHOI'O HCCIICAOBAHUA (I)I/ISI/I‘{6CKI/IX O6’L€KTOB,
IIpOnECCOB U ﬂBHeHHﬁ, HaBbIKaMH ITPOBCACHUA (1)H3PI‘I€CKI/IX 9KCIICPUMECHTOB I10 3aJITaHHOW METOJIUKE U O6pa6OTKPI ux

pe3yIbTaTOB
4. CTPYKTYPA U COAEP KAHUE JUCIUIIJIUHBI (MOAYJIS)
Kon HaumeHoBaHue pa3ae/10B ¥ TeM /BU] 3aHATHS/ Cemectp | Yacos | Ilpumeuanue
3aHATUSA / Kype

Pazpen 1. DU3NYECKHUE OCHOBbI MEXAHUKH

1.1 KMHEMATUKA MATEPMAJIBHOU TOYKH Ipenmer u 1 2
MeTO/bl MexaHuKu. Mozenu MaTepuanbHOM TOUKU U TBEpAOro Tena. [lonstue
CHCTEMBI OTCcYeTa. BeKTopHOE 1 KOOPJUHATHOE OMUCAHHE JABIKCHUS
MaTepuanbHoi Toukl. OCHOBHbIE KHHEMATHUECKHE XapaKTEPUCTUKH
MaTepUAIIbHOM TOUKH: PayC-BEKTOP, IEPEMEIICHUE, IPOUJEHHBIN IyTh,
CPEIHss U MTHOBEHHAs! CKOPOCTh, CPEJHEE U MTHOBEHHOE YCKOPEHHUE,
TaHTEeHIMAIbHOE U HOPMaJIbHOE yCKOpeHHe. BparaTensHoe IBIKEHUE
MaTepuanbHON TOUKH. BEKTOpPHI yria NoBopoTa, yrioBOH CKOPOCTH M YII0BOTO
yckopeHus. CBS3b MEXy YIJIOBBIME U JIMHCHHBIMU BeTManHaMI. /JIex/




1.2

OmnpeeneHne MIOTHOCTH TBEPOrO Tea MPABUIILHON T€OMETPUICCKOM
¢dopmel. /J1a6/

1.3

OCHOBbI JMHAMUMKH ITOCTVYITATEJIBHOT'O JIBUJKEHW A TEJIA
IToctynarensHoe nBuxenue. Ilepssiit 3axoH Herotona. IlonsTHe nHEpTHOMN
Maccsl Tena. Bropoii 3akon HerotoHa u nonsitue cuibl. Tperuil 3akon HeroToHa.
Bugst cun. Cuna TS)KeCTH, CHla BCEMHPHOTO TATOTEHUS, CHJIa YIPYTOCTH, CUla
TpeHns. HemHeprmanbHble CUCTEMBI oTcdeTa. LIeHTpoOeKHBIe CHITBI HHEPITHH H
cmis! Kopromnca. /JIex/

1.4

W3yueHre 3aKOHOB MIOCTYITATEIBHOIO ABUKEHHS C TOMOIIBIO MAIIIHHBI
ATtByna. /J1a6/

1.5

3AKOHBI UBMEHEHMA 1 COXPAHEHI A NUMITYJIBCA, SHEPIT N 1
MOMEHTA UMITVJIbCA Wmnynsc
MaTepUaIbHOM TOUKH U MEXAHUYECKOM CUCTEMBI, 3aKOH €0 U3MEHEHUS U
coxpaHeHus. LIeHTp Macc MEXaHHUECKOH CUCTEMBI U YpaBHEHHE €T0 JBHKCHUS.
Kunetnueckas sHeprus 1 3akoH ee n3MeHeHus. KoncepBatusHble 1
HEKOHCEpBaTUBHBIE CUIbL. [loTeHnManbHas 3Heprus. CBsi3b MEXIY
MIOTEHIMAIBHOM Heprueil u cunoif. 3aKoH H3MEHEHUS U COXPaHEHHs TIOJTHOH
MeXaHW4eCKOH YHepPruy cUCTeMbl. MOMEHT UMITYJIbCa MaTepHAIbHON TOUKU U
MEXaHWYECKOH CHCTEMBI, 3aKOH €0 M3MEHEeHNUS U coxpaHeHus. /JIex/

1.6

IIpoBepka 3aKOHOB COXpaHEHHUS UMITyJIbCa U SHEPTUH MIPH coyaapeHuH Tei /J1ad/

1.7

JMHAMUKA BPAIITATEJIBHOI'O ABVDXKEHI A TBEPIOI'O TEJIA
OCHOBHOI1 3aKOH BpaIIaTeIbHOTO ABUKEHHS TBEPJOrO TeNa BOKPYT
HENOABUXHOM ocu. MOMEHT uHepuuu. Beruncienne MOMEHTOB HHEPLIMH
OJHOPOJHBIX CUMMETpUUHBIX Tell. Teopema IlITelinepa u ee npuMeHEHHUE.
Kunetnueckas 3Heprus BpallaTeIbHOr0 JBHKEHUS TBEPIOro Tena.

/J1ex/

1.8

I/I3yquHe JAVMHAMHUKH BpallaTCJIbHOI'O ABUKCHUS C ITIOMOIIbIO MasiTHUKA
Ob6ep0exa. /J1ab/

1.9

Masitauk Makcsesuia. OnpeziesieHine MOMEHTa HHEPIMHU TEIl ¥ IPOBEPKa 3aKOHA
coxpaHeHus sHepruu. /J1ad/

1.10

MEXAHWYECKUE KOJIEBAHUA

Omnpenenenne koneOanmil. XapaKTepHCTHKHA TAPMOHHIESCKUX KOITCOAHHH.
Dopmyna croXKeHHs ABYX TapMOHHYIECKUX Konebanuit. [Tpumepst
KoJeOaTeNbHBIX CUCTEM: IPYKUHHBIH, MaTeMaTUdecKuil ¥ prusndeckuit
MasTHUKH. /JIex/

YpaBHEHHE 3aTyXalOIUX KOIeOaHUH U ero pemeHne. XapaKTepHCTHKH
3aTyXalonmx KoneOannii. YpaBHeHHE BHIHYKJICHHBIX KOIeOaHUH 1O IeHCTBHEM
TapMOHMYECKU U3MEHSIOLIEHCS BHEILIHEH CUIIBI U €r0 pelleHue. SIBienue
pe3oHaHca.

/Cp/

OmnpenencHne yCKOPEHHsT CBOOOMIHOrO MACHUS IIPU TOMOIIH MAaTEMaTHYCCKOTO
MasiTHHKa. (OmpeaeseHne MOAYIIS CABUra C IIOMOIIBIO IPYKHHHOTO
MasTHHKA). /J1ab/

Paznen 2. TEPMO/IMHAMUMKA U MOJIEKYJIAPHAA ®U3UKA

2.1

OJIEMEHTBI TEPMOAMHAMUMKHA OcHOBHBIE
oIpeneNicHHs U MOHATHS TepMoJrHaMUKU. HyneBoe Hauaio TepMOANHAMUKH U
MOHSTHE TeMIepaTypsl. TepMonuHammdeckue GyHKIIMU cocTosHu. [lepBoe
Hayajo TepMoguHaMuku. TermnoemkocTs. M3ompoueccsl. Bropoe nagano
TEePMOIUHAMUKH B Pa3IHIHBIX (GOpMyaHpoBKax. [IoHATHE TEIIOBOM MAIITHHEL.
KIIJI TerutoBoit mamunbl. [ukin Kaprao u Teopema KapHo. HepaBencTBo
Knaysnyca. DuTponus. Tperse Ha9aI0 TepMOTHHAMUKH. /JIek/

2.2

SJIEMEHTbBI CTATUCTUYECKOU ®U3UKU.

OCHOBHbIE MOJIOKEHUSI KHHETUYECKOW TEOPUH UICabHOrO Ta3a. YpaBHEHUs
COCTOSIHUS MJI€JIEHOTO U PEAIbHOTO ra3a. YpaBHeHHE KHHETHUECKON TeOpHH
rasoB i nasienus. /JIex/

23

®da3zoBoe npoctpancTBo. OyHk1ms pacnpenenenus. Kimaccuueckas M KBaHTOBas
cratuctuka. Pactipenenenne Makcsemna. bapomerpuueckas gpopmyna.
Pacnpenenenue bonpimana. [lonsitue o kBaHTOBOM cTaTHcTUKE bo3e-
Oiinmreiina u ®epmu-/{upaka. CBsi3b SHTPOITUU C TEPMOAMHAMUYECKON
BEpOSATHOCTHIO. SIBJICHMS ITepeHoca.

/Cp/




2.4 Onpexnenenne kodpPUIEHTa BI3KOCTH KUAKOCTH 10 MeToxy CTokca. 2

(Ompenenenre OTHOIICHHS TEINIOEMKOCTEH Ta3a METOJJOM aiInabaTHIecKOro

pacmupenmust.) /J1ab/

Paznen 3. CAMOCTOSTEJIBHASA PABOTA
3.1 Ioaroroska k nekuusim /Cp/ 8
3.2 ITonroroBka k JlabopaTopHbIM padotam /Cp/ 16
33 BrmonaeHne KOHTpOIbHOH pabotsr /Cp/ 8,6

Paznen 4. KonTakTHbIE Yachbl HA aTTECTALIMIO
4.1 Kontponsnas padora /KA/ 0,4
4.2 Koncynpramus nepen sk3amenom /K3/ 2
4.3 Ox3amen /K3/ 0,35

Paznen 5. QJJIEKTPUYECTBO U MATHETU3M
5.1 SJIEKTPOCTATHUYECKOE I1IOJIE B BAKYYME 2

DeKTprUUecKHi 3apsi U dIIEKTpocTaTHIecKkoe nosne. HampsokeHHOCTh 1

MIOTEHIIHAI 3JIEKTPOCTATHYECKOTrO 1oJIsL. CBOXCTBO CYNEpHO3UINH IS

ANIEKTPOCTATUYCCKUX MojIei. CBsI3b MEX/Y HAMPSHKCHHOCTHIO

AIIEKTPOCTATHIECKOr0 TOJIS U IIOTeHIIAIOM. [10TOK BeKTOpa HalpsHKEHHOCTH

IIEKTPHYECKOTO MO 9epe3 TOBEPXHOCTH U TeopeMa ["aycca. [Ipumenenne

TeopeMsl ['aycca Kk pacdeTry aeKTpocTaTuuecKux nosei. Teopema o HUPKYIALUU

JUISL BEKTOpA HATIPSDKCHHOCTH JIEKTPUYECKOTO IOJISL.

/JTex/
52 DJIEKTPOCTATUYECKOE ITTOJIE B ITPOBOAHNKAX 1 TUDJIEKTPUKAX 2

DNEKTPUUECKUHA JUMOb U IIEKTPUIESCKUHN TUTIONBHBIA MOMEHT. [{UIOIbHbIE

MOMEHTBI MOJICKYJT AMAJICKTPHKA. [10IIpHbIC M HETIOISAPHBIEC TUIIICKTPUKH.

[omspuzanus audnexTprukos. Bekrop momspusanum. Teopema aycca mmst

BEKTOpa MOJISAPHU3AIHUU. BEKTOp 3JEKTPHUECKOro CMEIIEHHs. YCIOBHSI Ha

rpaHUIe ABYX AMAIICKTPUKOB. [[POBOMTHHUKH B AJIIEKTPOCTATUYECKOM IIOJIE.

DJeKTPOEMKOCTh YeANHEHHOr'0 IPOBOTHIKA. KOHIEHCATOPEL. DHEPTHs CHCTEMBI

3apsIIOB 1 3JEKTPUIECKOro TOJIS.

/JTex/
53 DJIEeKTPOCTaTHYECKOE ToJIe B BaKyyme U Bemectse /I1p/ 4
54 HccnenoBanue 37eKTPOCTATHUECKUX TToNei. /J1a6/ 2
55 NOCTOAHHBIN DJIEKTPUYECKHMIN TOK 2

VYcnoBust CyliecTBOBaHHS IIOCTOSIHHOT'O dJIEKTpHYecKoro Toka. Cuia u

IUTOTHOCTh TOKa. YpaBHEHHE HETIPEPHIBHOCTH. 3akoH OMa JUTs OXHOPOJHOTO

ydacTka Lienu. DISKTPOABUKYILAs CUIa U HalpspkeHue. 3akoH OMa 1

HEOIHOPOAHOro y4yacTka memnu. [Ipasuna Kupxroda. [Tpumeps! pacuera

Pa3BETBICHHBIX 3JICKTPUYECKUX Lierel ¢ momomipto npasmwit Kupxroda. Pabora n

MOIIIHOCTH TOKA. 3akoH [[xoyns-Jlenma.

/JTex/
5.6 IocrosHubIH 3nexTprdeckuii Tox /I1p/ 2
5.7 Nzyuenwne 3akona Oma. /J1a6/ 2
5.8 MNOCTOAHHOE MATHUTHOE ITOJIE B BAKYYME 1 BEHIECTBE 4

MarnutHas uHaykus. 3akon buo-Casapa-Jlamiaca, MarHuTHOE TOJIe
JIBUOKYILErocs 3apsia, cuia JlopeHna, 3akoH Ammepa. Teopema o HUPKYISIUA
JUTS BEKTOpa MarHUTHOM MHAYKIIMU U ee npuMmeHeHue. Teopema [aycca st
MAarHUTHOTO TOJISI.

MarHuTHble MOMEHTBI aTOMOB U MOJIEKY/1. BEKTOp HaMarHMYeHHOCTH BEIIECTBa.
Teopema o MUPKYJISIIAN JIJISI BEKTOPa HAMAarHHYCHHOCTH. MarHuTHast
BOCIIPHAMYHBOCTh U MarHUTHASI TPOHHUIIAEMOCTH BelecTBa. HanpsmkeHHOCTD
MarHuTHOro nous. Teopema o HUPKYIALUH I BEKTOPHI HAIPSKEHHOCTH
MAarHUTHOTO TOJIsl. YCIIOBUS /i1 MAarHUTHOT'O TIOJIS HA TPaHMIIEe pa3zelia AByX
cpen. JluamaraeTuky, mapaMaraeTike. deppoMarHeTHK. MarHuTHBIH
ructepesuc. Temneparypa Kropu. IIpupona dpeppomaraerusma.

/Jex/




59

INocTossHHOE MarHUTHOE TIOJIE B BaKyyMme H Bemectse /I1p/

5.10

OnpezeneHre OTHOLIEHUS 3apsiia JIEKTPOHA K €ro Macce METOAOM MarHeTpoHa.
(Ompenenenne TOpU30HTATFHON COCTABISIONICH HHYKIIHH MarHUTHOTO TTOJIS
3emin.) /J1ab/

5.11

Onpenenenue paboThl BBIXO/A dJIEKTPOHOB U3 MeTasuia. /J1ab/

5.12

SJIEKTPOJJMHAMUKA

3akoH 31eKTpoMarHuTHON HHAYKIMH. [IpaBwio Jlenma. CriocoObl n3MeHEeHuUsT
MarHuTHOro noroka. [Ipupona 3nekTpoMarHuTHON UHIYKIMHU. SIBIeHHE
camouHIyKiuu. MHIyKTHBHOCTS. B3anMHuas unnyknus. Bsanmuas
MHAYKTUBHOCTb. Teopema B3aumMHocTu. Tok cMmeleHus. TeopeMa o LUPKYIALUN
MarHUTHOIO IOJIS B CIy4ae MPUCYTCTBUS IIEPEMEHHBIX MIEKTPUUECKUX MTOJICH.
VYpaBaeHus MakcBesia B HHTErpasibHOM popme. /JIex/

5.13

Onexrpoaunamuka /I1p/

5.14

CHsTHE KPUBOH HAMArHUYMBAHUS 1 TIETIIN THCTEPE3NCa C TOMOIIBI0
octuyorpada. /J1a6/

5.15

Wzyuenue siBneHus B3auMHON nHAyKIuu. /J1ab/

5.16

H3yueHne MarHUTHBIX CBOMCTB (heppoMarHeTukoB. /J1ad/

Pazgen 6. KOJIEBAHUSA U BOJIHBI

6.1

SJIEKTPUYECKHME KOJIEBAHU S

KonebatenbHelit KoHTYp. CBOOOIHBIE HE3aTyXAIOMIME U 3aTYXAIOIIHE
rapMOHHYECKHE KoebaHus B KojebaTelbHOM KoHType. PopMyra [uis nepuoaa
Konebanuil. BeHyK1eHHBIE TapMOHUYECKUE KOneOaHus B KoueOaTeIbHOM
KOHTYype. SIBneHue pe3oHanca. [lepeMeHHbIH TOK. AKTHBHOE, HHIYKTHBHOE U
€MKOCTHOE COIIPOTHBIICHHE B TN IEpEeMEHHOr0 ToKa. PaboTa 1 MomTHOCTS B
L[ETIH TIEPEMEHHOr0 ToKa. JIeHCTByIoIee 3HaUCHNE TOKA U HAIPSKESHHUS.

/JTex/

6.2

OJIEKTPOMATHUTHBIE BOJIHBI

OKCHepUMEHTAITLHOE TTOYYeHHE IEKTPOMAarHUTHBIX BOJH. CyIeCTBOBaHHE
9JIEKTPOMATHUTHBIX BOJIH KaK CIIEACTBHE ypaBHeHMI MakcBena.
JuddepenunansHoe ypaBHEHUE 3IEKTPOMArHUTHOM BOMHBL. CBSI3b MEXKIY
BEKTOpaMHU HAIPSHKEHHOCTH 3JIEKTPUIECKOTr0 M MArHUTHOTO ITOJIEH B
9JIEKTPOMArHUTHOH BoNHE. [IperomMireHne 31eKTpOMarHUTHEIX BOJTH HA TPAHUIIE
paszaena IByX cpeA. DHEprus U UMITYNbC dJIEKTPOMArHUTHBIX BOJIH.

/Cp/

11

6.3

DJeKTpOMarHuTHbIC KojeOaHus U BomHbI /I1p/

6.4

HccnenoBanue 3atyxaromux KojaebaHuil B konebarensHoM KoHType /J1ab/

Paznen 7. CAMOCTOATEJIBHASA PABOTA

7.1

IMonroroka k sekuusm /Cp/

7.2

[oaroroBka Kk MpakTHYECKUM 3aHATHIM /Cp/

16

7.3

ITonroroBka k JlabopaTopHbIM padotam /Cp/

16

Pasznen 8. KoHTakTHBIE Yachl HA aTTECTAIMIO

8.1

3auer /KD/

0,25

Pasznen 9. OIITUKA

9.1

TEOMETPUYECKA OIITUKA.
[onsTHE CBETOBOTrO JIy4a. 3aKOH MPSIMOIMHEHHOTO PaCIIPOCTPAHECHUS CBETOBBIX
Jy4eil B OMHOPOAHBIX cpesiax. 3aKOH OTPaKEHUs. 3aKOH MPEIOMIICHUSI.

IIpunnun ®@epma. Ionnoe orpaxkenue. LieHTpUpOBaHHbIE ONTUYECKUE CUCTEMBI.

IpenomieHne CBETOBBIX JIy4eil Ha IIOBEPXHOCTH c(HEePHIECKOro 3epKaa.
IMpenomienne cBera Ha chepUIECKOH ITOBEPXHOCTH pa3ena AByX cpel. ToHnkue
nuH3BL. M300paskeHne MpeaMeToB ¢ TOMOIIbI0 THH3. OCHOBHBIC
(hoToMeTpUUIECKUE BETUUUHEL.

/JTex/




9.2

I'eomerpuueckas ontuka /IIp/

9.3

WHTEPOEPEHILIMA U JUDPAKIIUA CBETA

KorepeHTHOCTh 1 MOHOXPOMAaTHYHOCTH CBETOBBIX BOJNH. MHTepdepeHnns cera,
yCJI0BHE MakcUMyoB U MUHUMYMOB. OmbIT FOHTa. HTEpdhepernus ceera B
TOHKHUX IUICHKAX ¥ IacTuHkax. Onpenenenue qudpaxunu. [Tpuniun [oiirenca
-®penens. Meton 300 @penens. Andpakus Openens Ha KPYTIIOM OTBEPCTHH U
mucke. udpaxuus @payrrodpepa Ha ogHoi menn. Audpaxums Opayrropepa
Ha IU(PaKLIUOHHOHN peleTKe.

/JTex/

9.4

Wnrepdepentus u qudpakmust ceera /Tp/

9.5

JUCIIEPCUSA U TIOJIAPU3ALIA CBETA

Hucnepcus cBeTa. DIEKTPOHHAs TEOpUs JUcCIepcuu cBeTa. EcTecTBeHHBIH 1
nossipu3oBaHHbI cBeT. [longpuszanus cBeTa Npu OTPAKEHUU U IPETIOMICHUN Ha
IpaHULIE ABYX JUAJIEKTPUKOB. [IpoXokaeHUE CBETA Yepe3 aHU30TPOIHBIE
kpucTamisl. [TonsapusanuonHble IPU3MBI M TOMAPOUIbL. 3akoH Mamtoca. AHanu3
MONSAPU30BaHHOTO CBETA. BpallleHre MIocKocTH NOoNsApU3alku.

/JTex/

9.6

Jucnepus n nomspuzanus cseta /I1p/

Pazaen 10. JIEMEHTBI CHEIITMAJIBHOU TEOPUU
OTHOCHUTEJBHOCTH

10.1

IMocrynats! crenuanbHOM TeOpuH OTHOCHTENbHOCTH. [Ipeobpa3oBanns
Jlopenma. CrienctBus u3 npeodpaszosanuii Jloperna. MaTEpBam MexIy
coObITHAMU. MIMITYNIBC B CTIEIIMANBHOM TEOPUU OTHOCUTEIBHOCTH. OCHOBHOI
3aKOH PENATUBUCTCKON AUHAMUKHI MaTepUaIbHON TOYKH. DHEPIHUs B
CTICIIAIBHOIN TEOPHH OTHOCUTEIBHOCTH. /JIex/

Pa3zgen 11. KBAHTOBASI ®PU3UKA

KBAHTOBAA OIITUKA

TennoBoe u3iTydeHne u ero xapakTepucTuky. 3akoH Kupxroda. 3akoHsl
Crecdana - bonprimana n cmemenns Buna. ®opmyist Penes-[xumca u [Tnanka.
I'unoresa [Tnanka. ®oronsl. @otoaddexT. YpaBHeHHEe DHHIITEIHA U1
BHelHero ¢orodddexra. Dueprust U umItyibe Gporona. JlaBneHue ceera.

B¢ dext Komnrona u ero snemeHTapHas Teopusi. ETHHCTBO KOPITyCKYISPHBIX U
BOJTHOBBIX CBOMCTB AJICKTPOMAarHUTHOTO M3ITydeHHSI.

/Jex/

11.2

KsanToBast ontuka /I1p/

11.3

SJIEMEHTBI KBAHTOBOU MEXAHUKHN 1 ATOMHOU ®U3NUKU
CnexTpsl aToMOB 1 MoneKy. CekTp aToMa Bojopozaa. Teopust aToMa BoJopozaa
o bopy. I'mnote3a ae bpoitns. CeoiictBa BonH e bpoins. CooTHomeHune
HeomnpenenenHocteil ['eiizenOepra. BonHoBast GpyHKIUS U ee BEpOITHOCTHAS
nHTepnpeTanys. HabmroaeMble BeTMIMHBI B KBAHTOBOH MEXaHUKE U UX

n3mepenus. Obmee ypasHenue lllpenunrepa.
/JTex/

11.4

CrannonapHoe ypasHenue lllpeaunrepa. J[BikeHne cBOOOIHOM YaCTHIIBI.
JIBmxeHme B MOTEHIMANBHOH siMe. [loTeHnmanbHeIi Gaprep. ['apMoHNIecKuit
OCIIMJIISATOP. ATOM BOZOpOAA B KBAaHTOBOH MexaHUKe. CIIHH 3JIEKTPOHA.
CnuHoBoe KBaHTOBOE uKcio. [IpuHINI HEPa3NUYUMOCTH TOKAECTBEHHBIX
yactull. @epMuoHbl 1 6030HbI. [lepuoauueckas cucTeMa 3JeMEHTOB
Meunneneesa. /Cp/

DeMeHTHI KBAHTOBOH MEXaHWKU M aTOMHOU (usuku /T1p/

Pasnea 12. ®U3UKA ATOMHOT O SIIPA U DJIEMEHTAPHBIX
YACTHI]

12.1

OJIEMEHTbBI ®U31UK1 ATOMHOI'O SA1PA

Jedext macchl 1 sHeprus cBs3u siapa. CIUH spa U €ro MarHUTHBI MOMEHT.
Snepubie cuibl. Monenu sipa. PannoakTHBHOE U3JTy4EHHUE U €r0 BUJIBL. -
pacnaj. -u3jIydeHue. -u3ydeHue. SepHble peakiuu 1 UX OCHOBHBIC THIIBI.
Peaxuus nenenus sapa. Llennas peakius nenenus. Peakius cuHTE3a aTOMHBIX
sep.

/JIex/

12.2

DneMeHThl pu3uKK aToMHOro siapa. /TIp/




12.3 SJIEMEHTBI ®U3UKHN SJIEMEHTAPHBIX HACTUL] 3 7
Kitacchl aimeMeHTapHbIX 9acTHIl ¥ BUABI MX B3auMozeHcTBrH. Kitaccudukanus
9JIEMEHTAPHBIX 9acTHIl. [[pHHINI Hepa3THINMOCTH TOXKIECTBCHHBIX YaCTHII.
CnuH 1 Apyrue KBaHTOBBIC YHCIIA SIEMEHTAPHBIX. YaCTHIIBI M aHTUYACTHUIIBL.
Bozons! u pepmMuoHbl. AIpoHBI 1 Me30HBI. JlenTonbl. IIpoMesxyTouHbIE GO30HBI.
KBapku ¥ TIIF0OHBI.

/Cp/

Paznen 13. CAMOCTOSATEJIBHASA PABOTA

13.1 IToaroroska K sekuusam /Cp/ 3 8
13.2 [oxroroBka K mpakTHyeckuM 3aHsaTusM /Cp/ 3 16
133 BrmonaeHne KOHTpoIbHOH pabotsr /Cp/ 3 8,6

Pa3nen 14. KoHTakTHBIE Yachl HA aTTECTALMIO

14.1 KonTponsHas pabora /KA/ 3 0,4
14.2 Koncynprarms nepen sx3amenom /KD/ 3 2
14.3 Ox3amen /KD/ 3 0,35

5. OHEHOYHBIE MATEPHAJIBI

OueHOoYHBIE MaTepHaIbl JUIS MIPOBEICHHS IPOMEKYTOUHOH aTTeCTalluy OOYYarONIMXCsl IPUBEICHBI B IPHIOKEHHUH K
paboueii mporpaMMe TUCTIUTUTAHBL.

@DOopMBI U BHIBI TEKYIIETO KOHTPOJIS MO AUCHUILIHHE (MOXYINIO), BUABI 3aaHUH, KPUTEPUH UX OLICHUBAHMS,
pacnpezeneHue 6aIoB 110 BUAAM TEKYILET0 KOHTPOJIS pa3padaThIBalOTCs MPENoAaBaTeIeM UCUUILIMHBI C Y4€TOM ee CIeU(PHUKU 1
JIOBOZIATCS IO CBEACHHS O0YJaIOIINXCs Ha TIEPBOM YIeOHOM 3aHSTHH.

Texymmii KOHTPOIb YCIIEBAEMOCTH OCYIIECTBIISCTCS MpEerofaBaTesieM AUCIHUILIMHBI (MOXYIIs) B PaAMKaX KOHTAKTHOM
paboThl M caMOCTOSITENbHON paboThl o0y4atomumxcs. s pukcupoBaHus pe3yabTaTOB TEKYIIEr0 KOHTPOJISE MOKET HCIIONb30BaThCS
BUOC.

6. YAEBHO-METOJIUYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJIMHBI (MOXYJIA)

6.1. Pexomenayemasi iureparypa

6.1.1. OcHoBHasi IMTEpaTypa

ABTOpBI, COCTABUTEIIH 3arnasue W3pnarensc On. aapec
TBO, TOJL
JI1.1 [Cagennes U. B. Kypc obmett pusukn. T. 3. KBantoas ontrka. AToMHas CankTt- //e.]lanbook.com/book/10)
¢uznka. duznka TBepaoro Tena. Pu3znka aTOMHOTO Aapa U [etepOyp
JIEMEHTapHBIX YacTHI: yueOHoe 1ocobue r: Jlans,
2018
JI1.2 | Cagennes U. B. Kypc obmeit ¢pusukn. T. 1. Mexannka. MonexymnspHas CankTt- //e.lanbook.com/book/11
¢uzuka: yauebHOE mocodue [etepOyp
r: JIaus,
2019
JI1.3 [Yeptos A.T"., O6mas ¢usnka Mocksa:  //www.book.ru/book/933
Bopobnes A.A., KnoPyc,
Makapos E.®., 2020
Oszepos P. I1., Xpomos
B..




ABTOpBI, COCTaBUTEIH 3arnaBue W3natensc Omn. agpec
TBO, 0L
JI1.4 | Cagennes 1. B. Kypc ob6re#t ¢pusuku. T. 2. DIeKTpUYECTBO M MATHETH3M. CaHkT- //e.lanbook.com/book/1 1
Bonnuer. Ontuka: yaedbHoe ocodne [eTepOyp
r: JlaHsp,
2019
6.1.2. JlonosiHUTeIbHAS JIUTEPATYpa
ABTOpBI, COCTaBUTEIH 3arnaBue Wznatensc On. aapec
TBO, TO1
JI2.1 |Iankapus W.IT., Oobmas ¢puznka. COOpHUK 3a1aq Mocksa: //www.book.ru/book/933
Kuppsanos A I, KunoPyc,
Ky6apes C.1., 2019
PazunoBa C.M.
JI2.2 |BopoOseB A.A., 3agavHuK M0 (PU3NKe Mocksa:  //www.book.ru/book/92(]
YeproB A.T. KnoPyc,
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

EcrecTBeHHOHAY4HBIN 00pa3oBaTeNbHbIi mopTai: http://en.edu.ru/

6.2.2.2

MexaynaponHas npodeccruoHanbHas 6a3a naHHbIX «SpringerMaterialsy: https://materials.springer.com/

6.2.2.3

KOHCYJ'ILTaHT IJII0C

6.2.2.4

Iapant ACITNXKT

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJIA)

7.1

Y4eOHbIe ayIUTOPHUH JUIS IPOBEICHHS 3aHATUH JICKIIMOHHOTO THIA, YKOMIUIEKTOBAHHBIE CIICIIHAIN3UPOBAaHHOM
MeOeIbI0 M TEXHUYECKUMH CPEACTBaMH O0YUCHUS: MYyIbTUMEINIHHOE 000pyIOBaHHE IS IPEOCTaBICHUS yIeOHOH
nH(popMaIy 60IBIION ayTUTOPUH U/IITH 3ByKOYCHIIMBAIOIIee 000pyLoBaHKE (CTAIIMOHAPHOE MIIH IEPEHOCHOE).

7.2

YaeOHbIe ayAUTOPHH IS IPOBEICHNS 3aHATHI CEMHHAPCKOTO THIIA, TPYIIIOBBIX W HHIAWBUIYAIbHBIX KOHCYIBTAIIIH,
TEKYILETO KOHTPOJSL U TPOMEXKYTOUHOH aTTeCTAlllH, YKOMILUIEKTOBAaHHbIE CIIEI[aTN3UPOBAHHON MeOeNbIo U
TEeXHUYECKUMH CPEICTBAMHU 00y4EHHMs: MyJIbTHMEIMHHOE 000py/I0BaHIE H/MIIH 3BYKOyCHIINBaIOIIee 000py10BaHUEe
(cTanmoHapHOE WM TIEPEHOCHOE)
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HOMGH_ICHI/ISI JUIA CaMOCTOSITEILHOM pa60TLI, OCHaAUICHHbIC KOMHBIOTepHOﬁ TEXHHUKOM C BO3MOKHOCTBIO IIOAKJIFOYCHHUSA K
cetn "MHTEepHET" M 0OecnieueHHEM JIOCTYIIa B SJICKTPOHHYIO HH(OPMAIMOHHO-00Pa30BaTENLHYIO CpEely YHHBEPCUTETA.

7.4

[omemntenus s XpaHEHUS ¥ POMHIIAKTHIESCKOT0 00CITyXKHBaHHS y4eOHOT0 000pyI0BaHHS

1.5

JlabopaTopuu, OCHALIIEHHBIC CIICIHATBHBIM Ja00paTOPHBIM 000PYIOBaHUEM:

7.6

JlabGopatopusi MeXaHHKH, BKIIOUaromast: 6110k 3nektpoHHbrid ®M1/1, mamaa Ateyna @M1 1, masTHrK MakcBemia
®M12, ynusepcanbHblii MasTHUK DM 13, MasTuK O6epOexa @M 14, moxyns FOnra u Mmoxyns cisura ®M 19,
coynapenue mapos ®M17;

7.7

Jlabopatopusi 3JeKTpUYECTBA U MarHeTU3Ma, BKIItodaromas: creHabl TKO anekTpruvecTBa 1 MarHeTu3Ma, B TOM YHCIIE
ocmuniorpader C1-94, reHepaTopbl CUrHAIOB HU3K0YacTOTHBIC ['3-118, HCTOYHUKH MUTAHSI, Mara3uHbl COMPOTHBIICHHUH,
Habop momyneir OI1I;

7.8

JlabGopaTopus ONTHKH, BKIIOYAIOIIask KOMIUIEKT onTHYecKoro odopynoBanus PMC, B ToM gucie: 6a3bl ONTHIECKOH
CKaMbH, [TOTYIPOBOAHUKOBBIC JTa3ePhl C FOCTUPOBOYHBIM MOYNeM, (hOTOIIPUEMHHUKH, HA00Op JIMH3, 3KPaHbI C MacIITaOHOMI
ceTkoit; aBToTpanchopmarop onnodazusiit JIATP-2,5; koMIuIeKT Gommii.




