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1. IEJTA OCBOEHMSI 1M CLIUIIJIMHBI (MOYJIST)

1.1| Lenp npenogaBaHus TUCHUIUIUHBI:

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 TUCLIUIUINHEL:

14— OCBOCHHE O0YJaIOIIMMHUCS 3HAHWI 00 OCHOBHBIX (DM3MUYECKUX SBJICHUSIX WM IPOIECCAX, OCHOBHBIX (PH3MIECKUX
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|- puodpeTeHne 00yJarOIMMUC YMEHHH OOBSICHUTH OCHOBHBIC HAaONIIOZaeMbIe IPHUPOAHBIC H TEXHOTCHHEIC
siBIeHHS ¥ 9 (HeKThl Ha 6a3e 3aKOHOB KIIACCHYECKOM U COBPEMEHHOU (DU3UKHY;

1.6 |- pruoOpeTeHne 00yJarOIIMMUC YMEHHH M HaBBIKOB HCIIONB30BAaHUS METOAWKH (DM3MUYCCKUX M3MEPEHHH W
00pabOTKH SKCIIEPUMEHTATBFHBIX JAHHBIX, UCTIONE30BaHUS METOIOB (PU3UIECKOTO MOJICITHPOBAHHUS JIJISI PEIICHIS
KOHKPETHBIX €CTECTBCHHOHAYYHBIX M TEXHUYECKHX 3a1ad;

1.7]— npuobpereHne 00yJaroIMMUCS HABBIKOB IKCILIyaTalldH OCHOBHBIX MPHOOPOB M 0OOPYAOBAHUS COBPEMEHHOM
¢buzndeckoii 1abopaTopuu, 00pabOTKU U UHTEPIPETUPOBAHUS PE3YIBTATOB SKCIIEPUMEHTA.

1.8

2. MECTO JUCIAIIJINHBI (MOAYJISA) B CTPYKTYPE OGPA30BATEJIbBHOU ITPOI'PAMMBbI

uxn (paznmen) OI1: | b1.0.09

3. KOMIETEHIIMY OBYYAIOLETOCSI, POPMUPYEMBIE B PE3YJIbTATE OCBOEHMS JUCIHUATIINHBI
(MOJYJIST)

OIIK-3 CriocoOeH MpIMEHSTh COOTBETCTBYIOITHI (PH3NKO-MAaTeMaTHICCKHIH aImapar, METObI aHAII3a U MOJCTHPOBAHHS,
TEOPETHUECKOTO U IKCIIEPUMEHTAIHLHOTO UCCIISIOBAHS ITPH PEIICHUH MPOPECCUOHANBHBIX 3a1ad

OIIK-3.2 I/ICHOHBSYGT OCHOBHBIC ITOHATHUA U 3aKOHBI CCTCCTBCHHBIX HAYK IJIs PCIICHUS HpC,Z[MeTHO-HpO(I)I/IHLHLIX 3a1a4

OIIK-3.3 [IpuMeHsIeT eCTeCTBEHHOHAYYHBIE METO/IBI TEOPETHIECKOT0 U SKCIEPHMEHTAIFHOTO HCCIIEIOBAHUS 00BEKTOB, IIPOIIECCOB,
SIBJICHUI; IIPOBOJUT 3KCIIEPUMEHTSI 10 33JaHHOM METOAMKE U aHAIU3UPYET Pe3yabTaThl

B pe3yabTaTe ocBOeHUs IMCHUNIMHBI (MO1YJIs1) 00yUYaromMiics 10/13KeH

3.1 |3naTh:

3.1.1 | OCHOBHBIE TTOHATHS W 3aKOHBI KJIACCHYECKON M COBPEMEHHOW (DM3UKH M UX POJIb B PELICHHH IIPEIMETHO-IPODIITHHBIX
3ajad;

3.1.2 | METOIBI TEOPETUIECKOTO M AKCIIEPUMEHTAILHOTO UCCIIEIOBAHUS (PU3HUECKIX OOBEKTOB, IPOIECCOB U SIBICHUIA,
METOIMKY IPOBEICHUS U 00pabOTKU pe3yabTaToOB (hH3UIECKOr0 HKCIIEPUMEHTA

3.2 | YmeTh:

3.2.1 [ ncTIoap30BaTh OCHOBHBIE TTOHATHS M 3aKOHBI (PU3UKH JJIS PELISHHS IPeIMEeTHO-IPOMMIBHBIX 3a/1a4;

3.2.2 | IpUMEHATH METO/IbI TEOPETUYECKOr0 ¥ HKCIIEPUMEHTAIIBHOIO UCCIICIOBAaHUS (PU3MUECKUX OOBEKTOB, IIPOLIECCOB U
SIBIICHUH, TTPOBOINUTH (PU3MUECKHE SKCIIEPUMEHTHI 110 33/IaHHOH METOIMKE U 00padaThIBaTh UX PE3yIIbTATHI

3.3 | Bnagern:

3.3.1 | HaBBIKaMH MIPUMCHCHHA OCHOBHBIX TIOHSITHH Y 3aKOHOB KJIACCUYECKOU U COBpeMeHHOfI (1)I/I3I/IKI/I AT pCICHUA ITPEAMETHO-
HpO(bI/IHBHI)IX 3aJla4, HaBbIKaMH

3.3.2 | npuMeHeHHsT METOIOB TEOPETHIECKOTO U SKCIIEPUMEHTAIBHOTO HCCIEA0BaHUS (PH3NIECKUX 00BEKTOB, POLIECCOB U
SIBTICHUH, HABBIKAMH TIPOBECHUS (PU3HUSCKUX HKCIIEPUMEHTOB 10 3aJJaHHOH METOANKE M 00Pa0OTKH 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 KNMHEMATUKA MATEPMAJIBHOU TOYKH Ipenmer u 1 2
MeTO/bl MexaHuKu. Mozaenu MaTepuanbHOM TOUKU U TBepAoro teina. [lonsatue
CHCTEMBI OTCcYeTa. BeKTopHOE 1 KOOPJUHATHOE OMUCAHHE JABIKCHHUS
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 TOYKH. BEKTOpPHI yria NoBopoTa, yrioBOH CKOPOCTH M YII0BOTO
yckopeHus. CBS3b MEXy YIJIOBBIMH U JIMHCHHBIMU BeTManHaMI. /JIex/




1.2

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

1.3

Kunematnka MatepuanbHoi Touku /I1p/

1.4

OCHOBbBI JUHAMUKU TTIOCTYITATEJIBHOI'O AIBMKEHU S TEJIA
IloctynatensHoe nBuxenue. Ilepsoiii 3akon HetoroHa. [loHsTHE HHEPTHON
Maccsl Tena. Bropoit 3akon HetoToHa 1 monsitue cuiibl. Tpetuit 3akoH HeroToHa.
Bunst cun. Cuna TskecTH, crila BCeMUPHOTO TATOTEHHS, CHJla YIIPYTOCTH, CHJIa
Tpenus. HemnepunanbHbie cucteMbl oTcdeTa. L{eHTpoOe HbIe CHUITbI HHEPIUH U
cunel Kopronuca. /JIex/

1.5

OCHOBBI TMHAMHKH MOCTYNATCIbHOI'O ABMXKCHUA TCIa /Hp/

1.6

H3yueHue 3aKOHOB MOCTYIATEILHOTO IBHKEHHS C TIOMOII[BIO MAILIHBI
Atsyna. /J1a6/

1.7

[IpakTrnyeckoe npumeHeHue 3akoHoB HetotoHa /Cp/

1.8

3AKOHBI UIBMEHEHUA U COXPAHEHMA UMITYJIBCA, SHEPT YN U
MOMEHTA UMITYJIbCA Nwmmynsc
MaTepuanbHOU TOUKH U MEXaHUYIECKOH CUCTEMBI, 3aKOH €r0 H3MEHEHUS U
coxpaHeHus. LIeHTp Macc MEXaHHUUYECKOH CHCTEMBI M YPaBHEHHE €T0 JBHKCHHUS.
Kunernueckas sHeprus u 3akoH ee n3MeHeHHs. KoHcepBaTHBHEIE U
HEKOHcepBaTUBHbIEC CHibL. [loTeHnmansHas sHeprus. CBA3b MEXIY
MOTEHLIUAIBHON SHEPrHel U CUIIONH. 3aKOH U3MEHEHUS U COXPaHEHUsI TTOJTHOM
MeXaHW4YeCKOH YHEPruH CUCTeMBI. MOMEHT UMITYJIbCa MaTEpUAIbHON TOYKH 1
MEXaHUIECKOW CHCTEMBI, 3aKOH €r0 N3MEHEHHS U coxpaHeHus. /JIek/

1.9

3aKOHBI U3MEHECHHUS U COXPAHEHHS UMITYIIbCa, SJHEPTUU U MOMEHTa
umnyneca /IIp/

1.10

IIpoBepka 3aKOHOB COXPaHCHUS UMITYJIbCA U SHEPTUH MIPU coyaapeHuu Tei /J1ad/

JUHAMUKA BPAIITATEJIBHOI'O IBIXXEHIM A TBEPIOI'O TEJIA
OCHOBHOI 3aKOH BPAIIaTeIBHOTO ABHKEHHS TBEPOTO TEIa BOKPYT
HENOABWXHOM ocu. MoMEHT MHepLuuU. BluKcieHue MOMEHTOB HHEPLUH
OJHOPOJHBIX CUMMETpUYHBIX Tenl. Teopema IlITelinepa u ee npuMeHeHUE.

Kunetnueckast 3Heprus BpaareaIbHOr0 JBHKCHUS TBEPIOTO TEa.
/JIex/

1.12

JuHaMuKa BpalaTeaIbHOro ABMXeHus TBepaoro tena /Ip/

1.13

I/I3yquHe JAVMHAMHUKHU BpallaTCIbHOI'O ABUKCHUS C ITIOMOIIBIO MasiTHUKA
Ob6ep0exa. /J1ab/

1.14

Masitark Makcgeiuia. OnpeesicHie MOMEHTA HHEPIHH TE U [IPOBEPKa 3aKOHA
coxpaHeHus sHepruu. /J1ad/

MEXAHWYECKUE KOJIEBAHU A

OnpenencHue koneOaHnit. XapakTepUCTHKHA TAPMOHIICSCKUX KOJICOaHUH.
Dopmyna croXKeHHs ABYX TapMOHHYIECKUX Konebanuit. [Tpumepst
KoJeOaTeNIbHBIX CUCTEM: IPYKUHHBIH, MaTeMaTUYeCKuil ¥ prsndeckuit
MasTHHKH. YpaBHCHHUE 3aTyXaOIINX KOIEOAHUH U €ro pelicHHe.
XapaKTepUCTHKH 3aTyXaIOMUX KoleOaHui. YpaBHEHNE BEIHYKICHHBIX
KoJleOaHui moj NeiCTBUEM rapMOHIUYECKH U3MEHSIOMICHCS BHEIIHEH CHUIIBI U €T0
pelenue. SIBneHue pe3oHaHca.

/JTex/

Mexanmnueckue konedbanus /I1p/

OrmnpezienieHre YCKOPEHHsT CBOOOIHOTO MaCHUsI IIPH TOMOIIH MATEMATHIECKOTO
MasTHUKa. /JIab/

OmpeneneHne MOIYIIA CIBUTA C TIOMOIIBIO IPYKHHHOTO MasiTHUKA. /JIab/

Pazpnen 2. 'maponmHamuka

2.1

Jluauu u TpyOku Toka. HepaspeipBHOCTE cTpyH. YpaBHeHue bepHyIu.
Hcreuenne xuaxoctu u3 orBepctusi. Cuibl BHyTpEeHHETO TpeHus. JlamuuapHoe
U TypOyJIeHTHOE TedueHne. [{BIKeHHE Tell B KHUIKOCTAX U razax. /Cp/

18

Paznen 3. TEPMOJUHAMUKA 1 MOJIEKYJIAPHAS ®U3UKA




3.1

OJIEMEHTBI TEPMOAMHAMUMKIN OcHOBHEBIE
OIpeesICHUs U MOHATHUS TepMoauHaMuKu. HyneBoe Hauasio TepMOANHAMUKY U
MIOHATHE TEMIepaTypsl. TepMonuHamMudeckne GyHKIIMU cocTosHu. [lepBoe
HayaJio TepMoarHaMuku. TemmoemkocTs. M3onpoueccel. Bropoe Hauaso
TEPMOJMHAMUKH B Pa3IMUHBIX PopMynupoBKax. [IoHATHE TETIOBOM MaIIMHBIL.
KIIJI TerutoBoit mamuns. [ukin Kaprao u teopema KapHo. HepaBencTBo
Knaysnyca. DuTponus. TpeTbe Ha9ano TepMoaguHaMuKH. /JIex/

32

OnemenTs TepMonuHamuk /T1p/

33

Omnpenenenne ko3 uIeHTa BI3KOCTH )KUIKOCTH 10 MeToxy CTokca.
(OnpenesneHre OTHOIICHHUSI TEIUIOEMKOCTEH ra3a METOJIOM a11abaTHIECKOro
pacmupenmust). /J1ab/

34

OJIEMEHTBI CTATUCTUYECKOU ®U3NKN.

OcHOBHBIE MOJOKEHHUS] KHHETHYECKOH TEOpHUU HICATBHOrO ra3a. YpaBHEHUs
COCTOSIHUS MJI€JIBHOTO U PEAJIHOIO ra3a. YpaBHEHHE KHHETUUECKON TEOpUH
ra3oB st gasineHusd. ®aszoBoe nmpoctpaHcTBO. DyHKLUSA pacpeieeHusl.
Kiiaccuueckas u kBaHTOBast craTucTrka. Pacipenenenue Makcsena.
Bapomerpuueckas hopmyna. Pacnipenenenue bonpimMana. ITousitue o
KBaHTOBOM cratuctuke boze-Oinimreiina u ®epmu-/lupaka. CBsi3b 3HTPOIIUH C
TEPMOJMHAMUUECKON BEPOATHOCTBIO. SIBIIEHMS IEpeHoca.

/Cp/

11

Pazpen 4. SJIEKTPUYECTBO 1 MAT'HETHU3M

4.1

3JIEKTPOCTATUYECKOE ITIOJIE B BAKYYME

OnexTpruecKuii 3apsi U 3IEKTpocTaTHIecKoe moje. HanpskeHHOCTh U
MOTEHIIHAN YJICKTPOCTATHYECKOTO 1MoJst. CBOWCTBO CYMEPIO3ULIUH IS
AIIEKTPOCTATHICCKHX MMoJIei. CBA3b MEXIY HANPSHKCHHOCTHIO
JIEKTPOCTATUIECKOr0 TOJIS M TOTeHIIaIoM. [10TOK BeKTOpa HaNpsHKEHHOCTH
AIIEKTPHUYECKOrO MOJIS Yepe3 MOBEPXHOCTh U TeopeMa ['aycca. [Ipumenenne
TeopeMbI ['aycca K pacueTy 3JIeKTpOCTaTHYSCKUX ToJiei. Teopema 0 HUPKYIAIIH

JUISL BEKTOPA HATIPSHKEHHOCTH 3JIEKTPHIECKOTO OIS,
/JIex/

4.2

SJIEKTPOCTATUYECKOE IIOJIE B ITPOBOJJHUKAX 1 INDJIEKTPUKAX
OnexTpuUYeCcKuil JUMONb U ANEKTPUUYECKUI TUITONbHBII MOMEHT. J{umnonbHbIe
MOMEHTBI MOJIEKYJ AUIEKTPUKA. [1oNspHble U HENONSPHBIE TUIEKTPUKY.
Ionsapuzanus qusnekrpukos. Bekrop nomspusanuu. Teopema 'aycea nis
BEKTOpa MoNspu3anuu. BekTop 371eKTpUUecKoro cMeIeHus. YCIoBys Ha
IpaHuILe ABYX AMANIEKTPUKOB. IIpOBOTHHUKHM B 3JI€KTPOCTATUYECKOM MOJIE.
OEeKTPOEMKOCTb YEIUHEHHOIO NPOBOAHKKA. KoHeHCaTOpbl. DHEPrHsl CUCTEMBI
3apsI0B U DIEKTPUUECKOrO MO,

/J1ex/
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DIIeKTpOCTaTHIECKOE MoIe B BaKyyMe H BeniecTse /I1p/

44

HUccnenoBanue snexkrpocratmyeckux mnoneit. (M3yaenue 3akona Oma.) /J1a6/

4.5

INOCTOAHHBIN SJIEKTPUYECKHNU TOK

VYcnoBus cyliecTBOBaHHS IOCTOSTHHOTO dJIEKTpHYecKoro Toka. Cuia u
IUTOTHOCTH TOKa. YPaBHEHHE HETIPEPHIBHOCTH. 3akoH OMa I OXHOPOJHOTO
yJacTKa Iemu. DIeKTPOABIIKYINAs CUIa U HanpsbkeHue. 3akoH OMa st
HEOJHOPOIHOro yyacTka uemnu. [Ipasuna Kupxroda. [Tpumeps! pacuera
Pa3BETBICHHBIX AJICKTPHUYECCKUX IIeTel ¢ momMontsio mpasmi Kupxroga. Pabora n
MOIIHOCTB TOKa. 3akoH J[xoyns-JIeHna.

/JTex/

4.6

ITocTostHHBIH deKkTprdeckuii Tok /I1p/




4.7

MNOCTOAHHOE MATHUTHOE IIOJIE B BAKYYME 1 BEIIIECTBE
MarnuTHas uaaykuus. 3akoH buo-Capapa-Jlannaca, MarHuTHOe mone
JBHKyIIerocs 3apsja, cuna JlopeHna, 3akoH Amrepa. Teopema o HUPKYIALHN
JUl BEKTOpa MarHUTHOM MHAYKLMU U ee npuMeHenue. Teopema I'aycca nist
MarHUTHOTO MOJIL.

MarsuTHbIE MOMEHTBI aTOMOB U MOJIEKYJl. BeKTop HaMarHH4EeHHOCTH BELIECTBA.
Teopema 0 HUPKYJSLMU AJ1s1 BEKTOPA HAMATHUYEHHOCTH. MarnutHast
BOCIIPUUMYHBOCTb U MarHUTHAs IPOHULIAEMOCTD BelllecTBa. HanpskeHHOCTD
MarHuTHoro nojs. Teopema o HUPKYISALUH ISl BEKTOPBI HAPSKEHHOCTH
MarHUTHOrO NOJIsA. YCIOBHA AJI1 MArHUTHOI'O IOJIs HA TPAaHULIEe pa3ziena AByX
cped. JluamarseTuky, napaMaraeTuk. GeppoMarneTuky. MarauTHsIi
rucrepesuc. Temneparypa Kiopu. Ilpupona dpeppomaruernsma.

/JTex/

4.8

ITocTossHHOE MarHUTHOE TIOJIE B BakyyMe | BerecTse /T1p/

4.9

OmnpeencHue OTHOLICHUS 3apsi/ia JJICKTPOHA K €ro MacCe METOOM MAarHETPOHA.
(OnpeneneHre ropu30HTAIBHON COCTABIISIONICH HHIYKIIMH MATHUTHOTO MOJIS
3emun) /J1a6/

4.10

OJIEKTPOJJMHAMUKA

3aKoH 31eKTpoMarHuTHOH NHAYKIKH. [Ipasmino Jlenna. CriocoObI M3MEHEHN S
MarHuTHOro noroka. IIpupona 3nekTpoMarHuTHON UHIYKIMHU. SIBIeHME
caMOMHIYKUMH. UHIyKkTHBHOCTE. B3auMHuas unaykuus. Bzanmuas
WHIYKTUBHOCTH. Teopema B3auMHOCTH. Tok cMerieHus. Teopema o HUPKYISIIUN
MarHUTHOIO IOJIS B CIy4ae NPUCYTCTBUS IIEPEMEHHBIX JIEKTPUYECKUX MTOJICH.
VYpaBHenus MakcBesia B HHTerpanbHol dopme. /Jlex/

4.11

Onexkrponunamuka /TIp/

4.12

W3zydenne siBneHns B3auMHON HHAYKINH. (CHATHE KPHBOH HAMarHUIUBAaHUS U
MeTJIU TUCTEpEe3nca ¢ MOMOIIbI0 ocrmuiorpada.) /J1ad/

Pazpen 5. KOJIEBAHUSA U BOJIHbBI

5.1

SJIEKTPUYECKUE KOJIEBAHUA

KonebarensHblit KOHTYp. CBOOOAHBIE HE3ATYXAIOIIUE U 3aTYXAIOIINE
rapMOHHUECKHe KonebaHus B konebaTenbHOM KoHType. PopMyrna [uis nepuoaa
KoseOaHnil. BoIHyXIeHHBIC rapMOHMUYECKUE KONeOaHus! B KOJIeOaTenbHOM
KOHTYpe. SIBnenue pe3onanca. [lepeMeHHbIN TOK. AKTUBHOE, UHAYKTUBHOE U
€MKOCTHOE COIIPOTUBIICHUE B IIEMTH IEPEeMEHHOr0 ToKa. PaboTa 1 MOITHOCT B
L[ENHX MIEPEMEHHOro Toka. JlecTByoIee 3HaUeHNEe TOKA U HalpsKEeHHS.

/JTex/

5.2

SDJIEKTPOMATHUTHBLIE BOJIHBI

DKCIEePUMEHTAIBHOE MOTYYCHUE IICKTPOMArHUTHBIX BONH. CyIIECTBOBAHHUE
SIIEKTPOMATHUTHBIX BOJH KaK CJIEACTBHE ypaBHeHH MakcBeJia.
JuddepeHnnanbHOe ypaBHEHUE JIEKTPOMArHUTHON BOJHBL CBSI3b MEKITY
BEKTOPAMU HANPSHKEHHOCTH 3JIEKTPUYECKOr0 M MArHUTHOTO MOJIEH B
SIIEKTPOMATHUTHOU BOJIHE. [IpenoMiieHre 3JIEKTPOMATHUTHBIX BOJIH Ha TPAHHUIIE
paszeina JByX Cpei. DHEPrHs ¥ UMITYJIbC SJIEKTPOMArHUTHBIX BOJIH.

/J1ex/
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Ompenenenne pabOTH BEIX0/A 3IIEKTPOHOB U3 Metainta. (MccnenoBanue
3aTyxalouux Konebanuil B KonebaTensHOM KOHTYpe). /J1ab/

Paszgen 6. OIITUKA

6.1

TEOMETPUYECKAS OIITUKA.

IloHsiTHE CBETOBOTO JIyda. 3aKOH IPSMOIMHENHOIO PaCIpOCTPAHEHUS CBETOBBIX
Jydeil B OMHOPOIHBIX Cpefax. 3aKOH OTPaKeHUs. 3aKOH MPEIOMIICHUS.
Ipunuun ®epma. [onnoe orpaxkenue. LleHTpupoBaHHBIE ONTHYECKUE CHCTEMBI.
IpenomieHne CBETOBBIX JIydeil Ha IIOBEPXHOCTH C(HEPHIECKOTO 3epKaa.
IIpenomnenue cBeTa Ha cheprdecKoil MOBEPXHOCTH pasjena AByX cpen. ToHkue
nuH3bL. M300paskeHne MpeaMeToB ¢ MOMOIbI0 TUH3. OCHOBHBIE
(oToMeTpHUYeCKUE BEITMIHHEL.

/Cp/

6.2

OnexTpoMarHUTHBIE KoJleOaHus 1 BOMHEL [ eomeTprueckas onruka /TIp/




6.3

WHTEPOEPEHIIVA 1 AUDPAKIINA CBETA

KorepeHTHOCTh 1 MOHOXPOMaTHYHOCTh CBETOBBIX BOJIH. VIHTepdepenius ceera,
yCIIOBHE MakcHMyoB 1 MUHEMYMOB. OmeiT FOHTa. MHTepdhepernus cBeta B
TOHKHX IUIEHKaX U mactuHkax. Onpenenenne qudpaxuuu. [puamun [oirenca
-®Openens. Merog 3ou @penenst. JJudpakius Openens Ha KPYriaoM OTBEPCTHH U
mucke. ludpakuus Opayrrodpepa Ha ogHoit menu. Judpakuus Opayrropepa
Ha qu(PaKIHOHHON pelIeTKe.

/Jex/

6.4

JUCTIEPCHUA U ITOJISIPU3 AL CBETA

Jlucnepcus cBeta. DJIEKTPOHHAS TEOPHS TUCIEPCUM CBETA. ECTECTBEHHBIN U
HOIIS[pI/I?)OBaHHBII\/‘I CBCT. HOJISIpI/I?)aHI/I}I CBCTa HpI/I OTpa)KeHI/II/I u HpeHOMJIeHI/II/I Ha
IpaHULE ABYX IUAJIEKTPUKOB. IIpoXokaeHUE CBETA Yepe3 aHU30TPOIHBIE
kpucTaisl. [Tonspu3aiOHHbIE IPU3MBL M IOISPOUALL 3akoH Manroca. AHanu3
MOJIAPM30BAHHOrO CBETA. BpaleHue miIocKOCTH TOJISpU3aLUH.

/J1ex/

6.5

Bonnosas ontuka /TIp/

6.6

Wnrteppepennus ceera. Onbit FOura. (M3MepeHue ITHHHBI CBETOBOW BOJHEI C
TTOMOIIBIO TUPPAKITUOHHON pemeTkn). (OmnpeneneHue moka3ares MpenToMICHHS
CTeKJIa ¢ IOMOIIBI0 MUKpOcKoma). /J1ab/

6.7

ITposepka 3axora Mantoca. (Onpenenerne ko3((hUIKEHTa MOTTIOMCHUS]
mpo3pavHbIx Ten). (OnpeneneHue yriia moixHoH nonspusanun). /J1ao/

Paznen 7. 3JIEMEHTBI CIIEHUAJIBHOU TEOPUH
OTHOCHUTEJIBHOCTH

7.1

IMoctymnaTel cenuanbHON TEOpHUH OTHOCHTENBEHOCTH. [IpeobpazoBanus
Jlopenna. CrnenctBus u3 npeodpaszosanuii Jloperna. MHTEpBam MexmIy
coObITHAMU. MIMITyNbC B CIIEIMANbHOM TEOPUN OTHOCUTEIBHOCTH. OCHOBHOI
3aKOH PEJIATHBUCTCKOH TMHAMUKHU MaTepHAbHOW TOUKH. DHEPIHS B
CHeNUANBHON TeoprH OTHOcHTeNbHOCTH. /Cp/

Paznen 8. KBAHTOBAS ®U3UKA

8.1

KBAHTOBAA OIITUKA

TeruroBoe M3MydeHNE U €r0 XapaKTepHCTHKH. 3akoH Kupxroda. 3akoHbI
Crectana - bonpivana u cmemenns Buna. @opmynst Penes-xurca u [Tnanka.
T'unoresa [Tnanka. ®oronsl. Doroaddext. YpaBHeHue DitHIUTeHHA U151
BHeIIHero GotodddexTa. DHeprus U UMIyIsC GoToHa. /laBneHue cBeTa.
Sddext Komnrona u ero anementapHas Teopusi. EXMHCTBO KOPITYCKYISPHBIX U
BOJTHOBBIX CBOMCTB AJICKTPOMAarHUTHOT'O M3ITydeHHUSI.

/JTex/

8.2

KsanToBas ontuka /I1p/

8.3

OJIEMEHTBI KBAHTOBOU MEXAHUKU 1 ATOMHOU ®U31UKN
CriexTpsl aTOMOB U MoJiekyi. CriekTp aroMa Bopopoaa. Teopus aToma Boopoaa
nio bopy. I'mnoresa ae bpoiins. CeoiicTBa BonH ae bpoiinsa. CooTHoteHue
HeonpeneneHHocTei ['eiizendepra. BomHoOBast GyHKINS 1 ee BEpOSTHOCTHAS
unTepnpetanus. Habmogaemble BeTUUMHBI B KBAHTOBON MEXaHUKE M UX
n3Mepenus. O6uee ypasaenue Llpeaunrepa. CraloHapHoOe ypaBHEHHE
penunrepa. [IBmkenne CBOOOTHOMN YacTUIIB. [IBIYKCHHE B MOTCHIIMATBHON
sive. [ToreHnmansHeIi 6apbep. ['apMoHIUIecknit ocuIATOp. ATOM BOJOpOAa B
KBaHTOBOM MexaHuke. CriuH 3ekTpoHa. CIUHOBOE KBaHTOBOE yucio. [TpuHimmn
HEPa3IUUUMOCTH TOXKIECTBEHHBIX YyacTul. PepMUOHBI U OO30HBI.
Ilepuognueckas cucteMa 31eMeHTOB MeHeneena.

/JTex/

8.4

OneMeHTHI KBaHTOBOM MEXaHUKU U aTOMHOH ¢u3uku /IIp/

8.5

OrmpezienieHue TEMIIEPaTYPHOH 3aBHCUMOCTH HHTCHCUBHOCTH W3JTy4CHUS] HUTH
JaMnbl HakanuBaHuL. (V3ydeHne 3aK0HOB TETIOBOIO N3TYIECHHUS C IIOMOIIBI0
SIPKOCTHOTO TIHpoMeTpa.) /J1ab/

8.6

®otoapdext. (CHATHE BOIBTAMIIEPHON, TIOKCAMIIEPHOHN U CTIEKTPaIbHOM
XapaKTEepPUCTHK (POTOIEMEHTA U OIpe/ieNieHre paboThl BEIXOA
aneKkTpona). /J1a6/

Paznen 9. DUBUKA ATOMHOI'O AAPA U SJIEMEHTAPHBIX YACTHIY




9.1 OJIEMEHTBI ®U3MKU ATOMHOT O AJIPA 2 9
Jedext Macchl 1 3HEprHs cBA3H siapa. CIUH sApa U €ro MarHUTHBIA MOMEHT.
Snepubie cuibl. Moaenu siipa. PagroakTHBHOE M3IIyde€HUE U €r0 BUIBL. -
pacnaj. -u3JIydeHHe. -u3ydeHue. SaepHple peakiui U UX OCHOBHBIE THIIbI.
Peaxuus nenenus sapa. Llennas peakuus nenenus. Peakius cuHTE3a aTOMHBIX
sanep.

/Cp/

9.2 OJIEMEHTbBI ®U31UKU SJIEMEHTAPHBIX HACTUI] 2 9
Kraccol aneMeHTapHbIX YacTULl M BUABI UX B3auMojercTBuid. Kinaccuduxanus
3JIeMEHTapHBIX YacThll. [[pUHIINTT HEPA3TUYMMOCTH TOXKIECTBEHHBIX YACTHII.
CrvH U Ipyrue KBaHTOBBIE YMCIIa AJIEMEHTapHbIX. YaCTHIIBI M aHTUYACTHIIBL.
Bosons! 1 pepmuonsl. AnpoHs! u Me30HEL JlenTonsl. IIpomMexyTodanbie 6030HBI.
KBapku u ri1t00HBI.

/Cp/

Pazgen 10. CAMOCTOSATEJIBHAS PABOTA

10.1 Ioaroroska k nekuusim /Cp/ 1 8

10.2 TToaroroBka k 1abopaTopHbiM padotam /Cp/ 1 16
10.3 INoxroroBka K mpakTHuecknM 3ausTusM /Cp/ 1 16
10.4 BerlnonHeHre KOHTPOIbHOM paboThl /Cp/ 1 8,6
10.5 IToxroroka k siekuusm /Cp/ 2 16
10.6 INoaroroBka k mpakTHyeckuM 3aHsTusm /Cp/ 2 32
10.7 ITonaroroBka K JlabopaTopHbIM padotam /Cp/ 2 16
10.8 BrmmonaeHne KOHTpOoIbHOH pabotsr /Cp/ 2 8,6

Pa3nen 11. KoHTaKTHBIE Yachl HA aTTECTAIUIO

11.1 KonTponsHas pabora /KA/ 1 0,4
11.2 3auer /KD/ 1 0,25
11.3 KontponbsHas padora /KA/ 2 0,4
11.4 Koncynsramms nepen sx3amenom /KD/ 2 2

11.5 Dx3amen /KD/ 2 0,35

5. OHEHOYHBIE MATEPUAJIbI

OrneHOuHBIE MaTepUaIbl ATl IPOBEICHUS MPOMEXKYTOUHOH aTTecTalMu 00ydaroIUXCs IPUBEACHBI B MPIIIOKEHHH K
paboueil mporpaMMe JUCHUIIINHBL.

@DopMBI B BHIBI TEKYIIETO KOHTPOJS IO AUCHUIUTHHE (MOIYIIO), BHABI 3aaHUH, KPUTEPHH MX OICHUBAHM,
pacmpenenenne 0aIoB IO BUIAM TEKYIIEro KOHTPOIIS pa3pabaThIBAalOTCS MPENOAABATENIeM JUCIUIUIMHEI C YIEeTOM €€ CIICIU(UKH U
JOBOAATCS 10 CBEAEHHsI 00yJalOMIUXCsl Ha IEPBOM yUeOHOM 3aHSATHH.

Texkymmii KOHTPOJIIb YCIIEBAEMOCTH OCYIIECTBIISCTCS IMpErofaBaTesieM TUCIUIUIMHBI (MOIYIs) B paMKaX KOHTAKTHOM
PabOThI M CAMOCTOSTEIEHOH PaboTh! oOydatomuxcs. [ GUKCHPOBaHHS PE3yIIbTaTOB TEKYIIET0 KOHTPOIS MOXKET HCIOJIB30BaThCS
BHUOC.

6. YAEBHO-METOJUYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHUE JUCHHUIIJIMHBI (MOXYJIA)

6.1. Pexomenayemas aureparypa

6.1.1. OcHoBHas1 TUTepaTypa

ABTOpBI, COCTABUTENIU 3arnmaBue W3natensc Omn. agpec
TBO, O
JI1.1 |Cagennes 1. B. Kypc o6re#t ¢pusuku. T. 3. KBaHToBast onTrka. ATOMHast CaHkT- //e.lanbook.com/book/10)
¢usnka. dusnka TBepaoro Tena. du3nka aTOMHOTO Sapa U [etepOyp
AJIEMEHTAPHBIX YaCTHUIl: yueOHOe ocodue r: Jlaus,

2018




ABTOpBI, COCTaBUTEIH 3arnaBue W3natensc Omn. agpec
TBO, TOJL
JI1.2 | CagenneB 1. B. Kypc obreit ¢pusuku. T. 2. DNeKTpUIecTBO K MATHETH3M. CaHkT- ://e.lanbook.com/book/9
Bonnuer. Ontuka: yaedbHoe ocodne [eTepOyp
r: JlaHsp,
2018
JI1.3 [ Cagennes U. B. Kypc obmeit puzuxn. T. 1. Mexaruka. MonekysaspHas CaHkT- //e.Janbook.com/book/11
(uzmka: yaebHOE TOcoOHe [eTepOyp
r: JIaus,
2019
JI1.4 [Yepros A.T"., Oobmas puznka Mocksa:  //www.book.ru/book/933
BopobneB A.A., KnoPyc,
Makapos E.®., 2020
Oszepos P. I1., Xpomo
B.N.
6.1.2. JlonoiHUTeIbHAS JIUTEPATYpa
ABTOpBI, COCTABUTENU 3arnaBue Wznatensc Oin. agpec
TBO, FOXL
JI2.1 [BopoOseB A.A., 3agavHuK M0 (pU3NKe Mocksa:  //www.book.ru/book/92(]
Yepros A.T. KnoPyc,
2017
JI2.2 | Mlankapun W.IL., O6mas pusuka. COOpHUK 3a1a4 Mocksa: //www.book.ru/book/933
Kupbsnos A.I1., KuoPyc,
Ky6apes C.1., 2019
PasunoBa C.M.

6.2 I/IH(I)OpMaHl/IOHHbIe TEXHOJI0I'NM, HCIIOJIb3yEeMbI€ IIPU OCYIIECTBJICHUN Oﬁpa30BaTeﬂbH0r0 nmpomecca mo IMCUMIIIMHE

(Mony.110)

6.2.1 IepeyeHb JNIEH3HOHHOIO U CBOOOIHO PACIIPOCTPAHSIEMOT0 IPOrPAMMHOI0 00ecnedeH st

6.2.1.1 | MS Office

6.2.2 Ilepeuenb npodecCHOHAJILHBIX 023 JAHHBIX 1 MH(OPMALMOHHBIX CIIPABOYHBIX CHCTEM

6.2.2.1

EctecTBeHHOHAYYHBIH 00pa3oBaTenbHbIi noptai: http://en.edu.ru/

6222

MexnyHaponHas IpodeccroHanbHas 6a3a TaHHBIX «SpringerMaterialsy: https://materials.springer.com/

6.2.2.3

Koncynbrant mtoc

6224

lapant ACIIMKT

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAYJISA)

7.1

YaeOHBIe ayIUTOPHH IS IPOBEICHNS 3aHATHH JIEKIIMOHHOTO THITA, YKOMIUICKTOBAaHHBIC CIICIIHAIN3HPOBAHHOMN
MeOeIIbI0 M TEXHHUECKUMH CPEACTBAME OOYUECHUS: MYyIbTUMEHNHHOE 000pYyIOBaHKE IS IPEOCTaBICHUS yIeOHOH
nH(popMaIK OOJIBLION ayTUTOPUH U/UITH 3BYKOYCHIIMBAIOIIee 000pyIoBaHue (CTAIIMOHAPHOE HITH [IEPESHOCHOE).

7.2

YaeOHbIe ayAUTOPHH AL IPOBEICHUS 3aHATUI CEMHHAPCKOT0 TUIA, TPYIIIOBBIX U HHAUBUAYAIbHBIX KOHCYIBTAIUH,
TEKYIIEr0 KOHTPOIISI U IPOMEXKYTOYHOM aTTeCTAIlNH, YKOMILICKTOBAHHBIE CIIEIUATM3UPOBAHHON MEOEIbIO 1
TEeXHUYECKUMU CPEICTBAMHU O0YUCHHS: MYJIbTHMEIHIHOE 000pYI0BaHIE H/UIH 3BYKOYCHIIMBAIOIIEe 000pYI0BaHHE
(cTanoHapHOE WK TIEPEHOCHOE)
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ITomereHust I CaMOCTOSATENFHOM paboThl, OCHAIIIEHHBIE KOMIIBIOTEPHOM TEXHIKON ¢ BO3MOXXHOCTBIO TIOAKITIOYESHUS K
cetu "MHTEepHET" M 0OECIIeYeHHEM IOCTYIIA B AIEKTPOHHYIO HH(OPMAIIMOHHO-00Pa30BaTEeIbHYIO CPEy YHHBEPCHUTETA.

7.4 | IlomemmneHus AT XpaHSHUS U MPOGHIAKTHUECKOTO 00CITyKUBAHUS yIeOHOr0 000pyI0BaHUS

7.5| JlabopaTopuu, OCHAIIEHHBIE CTICIIHATLHBIM JIAOOPATOPHBIM 000PYIOBaHUEM:

7.6 | JlabopaTopusi MeXaHUKH, BKIIIOUaromias: 0510k anekrponHsid ®M1/1, mammna Atyna ®M11, mastHuk Makcsesia
OM12, ynuBepcanbHblii MasTHUK @M 13, mastHuK O0epoexa M 14, moayns FOura u Mmoayns casura ®M 19,
coynapenue mapos ®M17;

7.7 | JlaGoparopws 3JIeKTpUYECTBA U MarHeTH3Ma, BKIItogatomas: cteHasl TKO snekrprdecTBa 1 MarHeTH3Ma, B TOM YHCIIE
ocrmutorpagder C1-94, remepaTops! curHaioB Hu3kodacToTHbIe ['3-118, HCTOYHUKY MUTaHUS, Mara3uHbI CONPOTHUBIICHUH,
Habop monyneit OIII;

7.8 | JlabGopaTopus ONTHKH, BKIIOYAIOIIAst KOMILUIEKT ONTHYECKOro obopyaoBanust PMC, B ToM uucie: 6a3bl ONTHIECKOI

CKaMbH, [TOTYIPOBOAHUKOBBIC Ja3ePbl C FOCTHPOBOYHBIM MOMYNEM, (POTOMIPUEMHHUKH, HA0Op JIMH3, SKPaHbI C MaCIITaOHOI
ceTkoit; aBToTpancdopmarop omHodasubiii JIATP-2,5; KOMIUTEKT (OITHIA.




