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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
IIPE/ICTABICHHS O (DM3HIECKIX 3aKOHAX OKPY)KAIOIIEro MIpa B MX €AWHCTBE U B3aHMOCBSI3H; HABBIKOB IPHUMEHCHHUS
MOJ0KEHUH (PyHIaMEeHTaTbHON (PU3UKHU MPU PEIICHUH KOHKPETHBIX MPEeIMETHO-MPO(UIBHBIX 3a1a4; TEOPETUUECKOH U
MIPaKTUYECKOI 6a3bl AJIS YCHELIHOTO OCBOCHUS MU CIIELUAIbHBIX AUCLMILIMH.

1.3 | 3amaun AUCLUTUINHEL:

14— OCBOEHHE O0YJaIONIMMHUCA 3HaHUI 00 OCHOBHBIX (DM3MYECKHX SBJICHUSIX M IPOIECCAX, 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|- puoOpeTeHne OOYJAIONIMMUCS YMEHHH OOBSICHUTH OCHOBHBIC HaONIOMaeMble PHUPOIHBIC H TEXHOTCHHEIC
siBIIeHUS ¥ 9(h(eKThl Ha 6a3e 3aKOHOB KJIACCHYECKOW U COBPEMEHHOM (hU3UKH;

1.6 |- pruoOpeTeHne 0O0YJAIONMMHUCS YMEHHH M HaBBIKOB MCIOJIG30BAHUSA METOIUKH (DH3HICCKIX H3MEPeHUI U
00pabOTKM SKCIEPUMEHTAIBHBIX JAHHBIX, UCTIONB30BaHHU METOJI0B (PU3UIECKOTO MOJICITUPOBAHUS JIJISI PEIICHUS
KOHKPETHBIX €CTECTBEHHOHAYYHBIX U TEXHUYCCKHX 33/1a4;

1.7]— npuoOpereHne 00yJaoNIMUCA HABBIKOB KCIITyaTallMH OCHOBHBIX MPHOOPOB M 00OPYAOBAHUS COBPEMEHHON
¢duznueckoii naboparopuu, 06pabOTKH ¥ HHTEPIIPETUPOBAHUS PE3YNTATOB IKCIIEPUMEHTA.

1.8

2. MECTO JUCIUMIIVIMHBI MOAYJIAA) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOI'PAMMBbI

wukn (pazmen) OIT: | b1.0.09

3. KOMIIETEHIIMHA OBYYAIOIETOCSI, POPMUPYEMBIE B PE3YJIbTATE OCBOEHUS INCIUIIINHBI
(MOAYJISA)

OIIK-3 CriocoO6eH NpUMEHSATh COOTBETCTBYIONIHMIA (PU3UKO-MATEeMATHUSCKHH amliapaT, METOIbl aHAJIN3a U MOJICITUPOBAHHUSI,
TEOPETUIECKOTO U IKCIIEPUMEHTATLHOTO UCCIIEIOBaHUS MIPH PEIICHUH MPO(HECCHOHATBHBIX 33124

OIIK-3.2 I/ICHOHBSYGT OCHOBHBIC MOHATHA U 3aKOHBI CCTCCTBCHHBIX HAYK IJIsI PCIICHUSA HpeﬂMeTHO-HpO(I)I/IJ'ILHLIX 3a1a4

OIIK-3.3 I[IpuMeHseT ecTeCTBEHHOHAYIHBIE METO/IBI TEOPETHYECKOTO W AKCIICPHMEHTAIEHOTO NCCIIEAOBAHUSA 00BEKTOB, IIPOIIECCOB,
SIBJICHUH; IPOBOAMT 3KCIIEPUMEHTBI 110 3aJaHHOI METOJUKE U aHATU3HPYET PE3yIIbTaThl

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

3.1 |3naTh:

3.1.1 [ ocHOBHBIE TOHATHS M 3aKOHBI KIIACCHYECKOH W COBPEMEHHOW (DM3HKH M UX POJIb B PEIICHAH HPEIMETHO-TTPOPIIBHBIX
3a1ad4;

3.1.2 | METOIbI TEOPETUYECKOTO M AKCIIEPUMEHTAILHOTO HCCIIEIOBaHMS (PU3NIECKUX OOBEKTOB, IPOIIECCOB U SBIICHUH,
METOJIUKY IPOBEAEHHUS M 00pabOTKH Pe3yIbTaTOB (PH3UIECKOTO SKCIEPUMEHTA

3.2 | YmeTh:

3.2.1 [ ncrionp30BaTh OCHOBHBIE OHATHS M 3aKOHBI (DM3HUKH JUTS PEIICHHUS MTPEAMETHO-IPOGMIBHBIX 3a1a4;

3.2.2 | IpUMEHATH METO/Ibl TEOPETHYECKOTO ¥ SKCIEPUMEHTAILHOTO UCCIICOBaHUS (PU3NUECKUX 00BEKTOB, IPOLIECCOB U
SIBIICHUH, TPOBOANTH (DPU3MUECKUE IKCIICPHMEHTHI 110 3aJaHHOW METOANKE M 00padaThIBaTh UX PE3yIIbTATHI

3.3 | Bnagern:

3.3.1 | HaBBIKAMU MIPUMCHCHUSA OCHOBHBIX TMOHATHUH M 3aKOHOB KJIACCUYECKOH U COBpeMeHHOfI (1)H31/IKI/I JIA peIICHU IPEAMETHO-
HpO(i)I/IJIBHLIX 3aJla4, HaBbBIKAMH

3.3.2 | npuMeHeHns METOZI0B TEOPETHIECKOTO M 3KCIIEPUMEHTAIBHOTO MCCICAOBAHMS (PU3NUECKUX 0OBEKTOB, IIPOLIECCOB U
SIBTICHUH, HABBIKAMH IPOBEACHNS (PU3NIECKHUX HKCIIEPUMEHTOB I10 33JaHHOH METOIMKE U 00PaOOTKH UX Pe3yIbTaTOB

4. CTPYKTYPA 1 COAEP KAHME JTUCIUIITIMHBI (MO YJIS)

Kon HaumeHoBaHue pa3ae/10B ¥ TeM /BU] 3aHATHS/ Cemectp | Yacos | IIpumeuanue
3aHATUSA / Kype

Pazgen 1. DU3NYECKHUE OCHOBbI MEXAHUKH

1.1 KNHEMATHUKA MATEPUAJIBHON 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
MaTepUaIbHONW TOUKH: pajilyc-BEKTOP, NEPEMELIEHUE, IIPOIICHHBIH TYTh,
CpEeZHss U MTHOBEHHAs! CKOPOCTb, CPEIHEE U MTHOBEHHOE YCKOPEHUE,
TaHTeHIIMAIbHOE U HOpPMAaIIbHOE yCKOpeHue. BpamaTenbHoe IBIKEHUE
MaTepuaibHON TOYKH. BEKTOpsI yria moBopoTa, yriIoBoil CKOPOCTH H YTIIOBOTO
yckopeHus. CBs3b MEX/Y YIIIOBBIMU W JINHEHHBIMU BenanHaMu. /JIex/




1.2

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

1.3

Kunemaruka marepuanbHoit Touku /T1p/

1.4

OCHOBBI JUHAMUKU TTIOCTYITATEJIbBHOI'O ABUXXEHUA TEJIA
IloctynarensHoe nBukenue. Ilepsrlii 3akoH Hptorona. [lonsTie nHEpTHOM
Maccsl Tena. Bropoit 3akon Hetorona u nonsitue cunel. Tpetuit 3akoH Herorona.
Bunst cun. Cuna TsKeCcTH, CHila BCEeMUPHOTO TATOTEHUS, CUJIA YIIPYrOCTH, CHIIa
Tpenus. HemnepuunanbHeie cucteMsl otcuera. L{eHTpoOeKHbIe CHITBI HHEPIIUU 1
cusl Kopuosuca. /JIex/

1.5

OCHOBEBI JAVMHAaMHUKH IOCTYNATCIbHOIO ABUXKXCHUA TCIa /Hp/

1.6

V3zydeHne 3aKOHOB ITOCTYIATENEHOTO JBIKEHHS C TOMOIIIBIO MaIIIMHEI
AtByna. /J1a6/

1.7

[IpakTuyeckoe npuMeHenue 3akoHoB Hetorona /Cp/

1.8

3AKOHbBI UIBMEHEHIA 1 COXPAHEHNWA UMITVJIBCA, DHEPTUUN 1
MOMEHTA UMITYJIbCA Wmmymnec
MaTepUalbHON TOUKH U MEXaHUYECKON CUCTEMBI, 3aKOH €r0 U3MEHEHUS U
coxpaHeHus. LIeHTp Macc MEXaHNYECKOH CHCTEMBI M YpaBHEHHE €0 JBHKEHHUSI.
Kunerndeckas sHeprHs U 3aKOH ee M3MeHeHHs. KoHcepBaTHBHEIE U
HEeKOHcepBaTHBHBIC CHIIBL. [ToTeHIanbpHas sHeprus. CBA3b MEXIY
MOTEHIMAJILHON SHEprueil u cuiaoi. 3aKOH U3MEHEHUSI U COXPaHEHUS MOJIHOM
MeXaHWYECKOH SHEPIHU CUCTEMBL. MOMEHT MMIYIbCca MaTEPHAIBHON TOUKU U
MEXaHUYECKOW CHCTEMBI, 3aKOH €r0 H3MEHEHUsS U coxpaHeHwus. /JIek/

1.9

3aKOoHBI HI3MCHEHHUS M COXPAHCHUS HMITYJIbCa, SHEPTUH ¥ MOMEHTA
umnynsca /TIp/

1.10

IIpoBepka 3aKOHOB COXpaHEHHs HMITYJIbCA M SHEPTUH NP coyaapeHuu tei /J1ad/

JNHAMUKA BPAIIIATEJIBHOI'O IBMXXEHMA TBEPIOT'O TEJIA
OCHOBHOH 3aKOH BpamaTeIbHOTO IBMKEHHS TBEPAOTO TeJla BOKPYT
HEMOABIKHON 0cH. MOMEHT HHepIMH. BrarcieHne MOMEHTOB HHEPIIUU
OJTHOPOJTHBIX CUMMETPUIHBIX Tell. Teopema IllTeiiHepa 1 ee mMpUMEHEHHE.
Kunerndeckast sHeprys BpallaTeIbHOTO ABMKSHUS TBEPIOTO Tema.

/JIex/

1.12

JuHaMuKa BpallaTenbHOrO ABWKEHUS TBepaoro Tena /I1p/

1.13

I/I3yquI/Ie JAVMHAMHWKHU BpalIaTCJIbHOTO ABHKCHHUA C MIOMOIIBIO MasITHHUKA
Ob6epbexa. /J1ab/

1.14

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

MEXAHHWYECKHE KOJIEBAHUA

Onpenenenue koyiebannii. XapaKTepUCTHKHA TAPMOHIMUECKHX KOJICOaHHH.
Dopmyna CIIOKEHUS ABYX TapMOHUUYECKUX KojeOaHuil. IIprmMepsr
KoJ1e0aTeNnbHbIX CUCTEM: IPYKUHHBIN, MaTeMaTHUeCKUil 1 pu3ndeckuit
MasTHUKH. Y PaBHEHHE 3aTyXarOIMX KOJIEOaHUH 1 €ro pelleHue.
XapaKTepUCTHKH 3aTyXaloMuX KojeOaHnil. Y paBHEHNE BEIHYKICHHBIX
KosiebaHMi oA AeCTBHEM rapMOHNYECKH H3MEHSIOMCHCS BHEIITHE CHIIBI U €TO
pelieHue. SIBneHne pe3oHaHca.

/JTex/

Mexannueckue konebanus /I1p/

Ormnpenenenre yCKOPEHHs: CBOGOAHOTO MAIeHHs! TPU TOMOIIH MaTEMAaTHYECKOTO
MasTHuKa. /J1a6/

OmnpenerneHre MOy CIBHTA C IOMOIIBIO IPY)KHHHOTO MasiTHUKA. /JIad/

Paszpnen 2. I'maponnnamuka

2.1

Jlunauu 1 Tpyoku Toka. HepaspbihBHOCTH cTpyH. YpaBHeHne bepaymin.
Hcreuyenue xunkoctu u3 orBepctusi. CUilbl BHYTPEHHETO TpeHUs. JlaMuHapHOe
U TypOyIeHTHOE TeueHHe. [[BIkeHne Tel B XKUAKOCTAX U razax. /Cp/
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Pazaen 3. TEPMO/JUHAMUKA U MOJIEKYJIIPHAS ®U3NKA




3.1

SJIEMEHTBI TEPMOJHAMMUWKN OcHOBHBIE
olpeieNieHHs U MOHATHS TepMOAHAaMUKKU. HyneBoe Hauano TepMOAMHAMUKH U
MOHSATHE TeMIIepaTypbl. TepMoauHaMudeckie QYHKIMHA COCTOsHIL. [TepBoe
Hayasio TepMoauHaMuku. Temnoemkocts. M3onporneccsl. Bropoe Hauano
TEPMOJMHAMUKH B pa3IHyHbIX (hopMynupoBKax. [IoHATHE TEMI0BOM MAIIKHBL.
KIIJ] Tennooii mammasl. [uki KapHo u Teopema KapHo. HepaBencTso
Knaysuyca. OuTponus. TpeTbe Hawano TepMoIuHaMUKH. /JIek/

32

OnemeHTs! TepMoauHaMuk /I1p/

33

Omnpenernenne KO3 GUIHEHTa BI3KOCTH XUAKOCTH Mo Metoay Ctokca. /J1ad/

34

OJIEMEHTBI CTATUCTUYECKOU ®UN3UKUN.

OCHOBHBIE ITOJIOXKEHHSI KHHETHIECKOH TEOPHH HAEAITBHOTO ra3a. Y paBHEHHS
COCTOSIHUS MJICATIbHOTO U PEATBHOTO ra3a. Y paBHEHUE KMHETHYECKOH TeopHH
ra3oB Ajs naBieHus. @a3oBoe mpocTpaHcTBO. OyHKIUS paclpeneaeHUs.
Knaccuueckas u kBaHTOBas cratucTuka. Pacnpenenenue Makcena.
Bapomerpuueckas popmyna. Pacnpenenenne bonsumana. [Tonsitue o
KBaHTOBOU cratuctuke boze-DitHmreitna u ®epmu-/lupaka. CBs3b SHTPOIIUU C
TEpPMOIMHAMUYECKOH BEPOATHOCTBIO. SIBIIEHUS NIEpEHOCa.

/JTex/

3.5

OmnpejenieHre OTHOIICHHUS TEIMIIOEMKOCTEH ra3a METOIOM anabaTuIecKoro
pacupenus. /J1ad/

3.6

DreMeHTHI cTaTuCTHIecKo# dusuku /TIp/

Pasnen 4. JJIEKTPUYECTBO U MATHETHU3M

4.1

SJIEKTPOCTATHYECKOE ITIOJIE B BAKYYME

OneKTpUUECKUil 3apsa] U 2IeKTpocTaTuiecKoe none. HanpsskeHHOCTh 1
MOTEHIMAJ 3JEKTPOCTATUYECKOro Nojsl. CBOMCTBO CYNEPIO3ULIUH JJIS
NIEKTPOCTATHUECKUX TOJIeH. CBsI3b MKy HANPSKEHHOCTBIO
ANEKTPOCTATHUECKOTO M0JIs U MOTeHIManoM. IToTok BekTopa HanpsyKeHHOCTH
JIIEKTPHYECKOTO TOJIS YepPe3 MOBEPXHOCTh U Teopema ['aycca. IIpumenenne
TeopeMsl ['aycca K pacueTy 3J1eKTpocTaTHUECKHX Moeld. Teopema 0 HUPKYIALUN
JUISL BEKTOPA HAMIPSXKEHHOCTH AIEKTPHUECKOTO OIS,

/Jlex/

4.2

OJIEKTPOCTATHUYECKOE IIOJIE B ITPOBOJJTHUKAX 1 JUDJIEKTPUKAX
DNEKTPUYECKUI U0 U 3JIEKTPUYECKUI TUTIONIbHBIN MOMEHT. JIUMnosbHbIe
MOMEHTHI MOJIEKYJ OudJieKTpHKa. [1osspHbIe 1 HENOSIPHBIE TUITIEKTPHKH.
Honspuzauus ausnexTpukoB. Bekrop nonsipuzanuu. Teopema 'aycca st
BEKTOpa MoJsipru3auy. BeKTop 31eKTpHIeckoro cMeleHus. Y cIoBus Ha
TpaHULE IBYX IUAIEKTPUKOB. I[pOBOHUKH B 3JIEKTPOCTATUYECKOM IIOJIE.
DJEeKTPOEMKOCTh YEAUHEHHOTO MpoBoAHUKA. KoHneHcaTophl. DHEPrusi CUCTEMbI
3apsiI0B U IEKTPUYECKOTO MOJIS.

/JTex/

4.3

DIEeKTPOCTaTUIECKOE MoJie B Bakyyme u Bemiectse /I1p/

44

HccnenoBanue siekTpocTaTnyeckux nojiei. (M3yuenue 3akona Oma.) /J1a6/

4.5

MNOCTOAHHBIN DJIEKTPMYECKHU TOK

YcnoBus CyIecTBOBAHUS TOCTOSHHOTO 3IEKTpUYeckoro Toka. Cuma u
IUIOTHOCTh TOKA. Y paBHEHHE HENPEPHIBHOCTU. 3akoH OMa AJsl 0THOPOAHOTO
y4acTKa Lenu. DJIEKTPOABIIKYILAs CUIa U HallpsbkeHue. 3akoH Oma 1uis
HEOAHOPOIHOTO ydacTka nenu. [IpaBuna Kupxroda. I[Tpumepsr pacuera
Pa3BETBIICHHBIX IEKTPUUYECKUX Lienel ¢ moMolbo mpasui Kupxroga. Pabora u
MOIIHOCTh TOKa. 3akoH J[xoyns-Jlenma.

/JTex/

4.6

IMocTosHHEIN 31Kk Tpraeckuii Tox /TIp/




4.7

MNOCTOSAHHOE MATHUTHOE ITOJIE B BAKYYME 1 BEIIIECTBE
MarnunTHas unaykuus. 3akoH buo-Caapa-Jlannaca, MarHuTHOE Tone
JBIKYIIErocs 3apsna, cuia Jlopenna, 3akoH Amnepa. Teopema o DUpKyisaun
JUI BEKTOpAa MarHUTHOM MHAyKIUU U ee npumeHenue. Teopema 'aycca nist
MarHUTHOTO MOJIS.

MarHuTHble MOMEHTBI aTOMOB M MOJIEKYI. BEKTOp HAMarHHYEHHOCTH BELIECTBA.
Teopema 0 IMPKYISALIUY Ul BEKTOPA HAMarHM4eHHOCTU. MarnutHas
BOCIIPMMMYHMBOCTb U MarHUTHAS IPOHULIAEMOCTH BenlecTBa. HanpsxkeHHOCTD
MarHutHoro nois. Teopema o HUPKYISALMU U1 BEKTOPBI HAIPSHKEHHOCTH
MAarHUTHOTO NOJIS. Y CJIOBUS U1 MarHUTHOTO IIOJIs HA TPaHUIIEe pa3ielia AByX
cpen. Jluamarneruku, napaMarieTuky. @eppomarseTuky. MarauTHsIi

ructepesuc. Temneparypa Kiopu. ITpupona peppomarneruszma.
/JTex/

4.8

ITocrostHHOE MarHUTHOE TOJIE B Bakyyme U BemiecTse /I1p/

4.9

OmnpejiesieHe OTHOIICHHUS 3apsiia SIEKTPOHA K €ro Macce METOJ0M MarHeTPOHa.
(Onpenenenne ropu30HTAIBHOM COCTABISIONICH HHAYKIIMH MATHUTHOTO TTOJISI
3emin) /J1a6/

4.10

Omnpenernenne pabOTH BBIX0/1A IEKTPOHOB U3 MeTasIa. /J1ad/

4.11

SJIEKTPOJJMHAMUKA

3akoH aneKTpoMarHuTHO nHAykuun. IIpasuno Jlenna. CnocoObl H3MEHEHHs
MarHuTHOTO MOTOKA. [Iprpoaa 31eKTpoMarHUTHON HHAYKINH. SIBIeHHE
caMouHIyKUuU. MHIykTHBHOCTH. B3aumHas unnykuus. Bzanmuas
WHIOYKTUBHOCTB. Teopema B3auMHOCTH. Tok cMmeleHus. Teopema 0 HUPKYISALUU
MarHUTHOTO MOJIs B Coy4ae MPUCYTCTBUS MEPEMEHHBIX NEKTPUUYECKUX MOJIEH.
VYpaBHeHns MakcBeiuta B HHTeTpansHOit hopme. /Jlex/

4.12

OnexkrpoauHamuka /TIp/

4.13

Wzydenue sBnenus B3auMHO#M nHAYKUMU.(CHATHE KPUBON HAMAarHU4KMBaHUS U
MIETJIU THCTEepe3rca ¢ MOMOIIBIo ocuiutorpada.) /J1ad/

Pazgen 5. KOJIEBAHUS 1 BOJIHBI

5.1

SJIEKTPUYECKUE KOJIEBAHUA

Konebarensupiit kKoHTYp. CBOOOIHBIE HE3aTYXaIOLINE U 3aTyXaloIue
rapMOHHYECKHe KoaeOaHus B KonebaTellbHOM KoHType. Popmyia Juist meproia
KosieOaHuii. BEIHYXIeHHBIE TapMOHHYIECKHIE KOJIEOaHUs B KOJIEOaTEIbHOM
KOHTYype. SIBieHnue pe3oHaHca. [lepeMeHHbIH TOK. AKTUBHOE, HHIYKTUBHOE U
€MKOCTHOE CONPOTHBIICHUE B LIETIH IIEPEMEHHOT0 ToKa. PaboTa 1 MOIHOCTb B
IIeTIN TTIePEeMEHHOTO ToKa. JleficTByromee 3Ha4eHIe TOKa U HAIPSDKEHHUS.

/JTex/

52

SJIEKTPOMATHUTHBIE BOJIHBI

OKCIIepUMEHTAIBHOE TTOJYdEHHE IICKTPOMAarHuTHBIX BOJH. CyIiecTBOBaHHE
QIIEKTPOMAaTHUTHBIX BOJIH KaK CJI/ICTBHE ypaBHEHUH MakcBema.
JuddepennuanpHoe ypaBHCHHE HIEKTPOMATHUTHON BOTHBL CBSI3b MEXKITY
BEKTOpPaMH HaIPSHKEHHOCTH 3JIEKTPHYECKOTO M MAarHUTHOTO I10JICH B
3JIEKTPOMAarHUTHOH BoJHE. [IpenoMieHne 31eKTPOMAarHUTHBIX BOJH HA TPaHULE
paszerna IByX cpeA. DHeprusi U HMITY/IbC 3IeKTPOMATHUTHBIX BOJIH.

/JTex/
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HccnenoBanue 3aTyxaromux KojebaHuil B kojaedaTeabHOM KOHTYype /J1a6/

Pazgen 6. OIITUKA

6.1

T'EOMETPUYECKA S OIITHUKA.

IonsTHE CBETOBOTO Jy4a. 3aKOH MPAMOIMHEHHOTO pacpOCTPaHEHH s CBETOBBIX
JTyded B OTHOPOJIHBIX Cpefax. 3aKOH OTPa)KeHHs. 3aKOH MPETOMIICHHUS.
Ipunnun ®@epma. I[onHoe oTpaxeHue. LleHTpUPOBaHHBIE ONTUYECKUE CUCTEMBL.
[IpenomieHHe CBETOBBIX JTyuell Ha MOBEPXHOCTH C(hepruueckoro 3epkana.
IMpenomieHue cBera Ha chepUIECKOM ITIOBEPXHOCTHU pasjena IByX cped. ToHKHe
TUH3BL 300paxkeHHe IPEAMETOB ¢ ITOMOIIBI0 TNH3. OCHOBHBIE
(hoToMeTpHUIECKIE BETHIHUHEL.

/JTex/

6.2

DeKTpOMarHuTHEIC KoJicOaHus U BOJHEL. ['eomerpudeckas ontuka /IIp/




6.3

WHTEPO®EPEHIIUA N JUDPAKIIUA CBETA

KorepeHTHOCTb 1 MOHOXPOMAaTHYHOCTh CBETOBBIX BOJH. HTepdepennns caera,
yCIIOBHE MakcUMyoB 1 MUHIMYMOB. OnbiT FOHra. HTepdepernus crera B
TOHKUX TIICHKAaX ¥ acTuHkax. Onpenenenne qudpaxnnu. [Ipunanun [olirenca
-®Openens. Meton 300 @penens. Judpakuus Openens Ha KPYJIOM OTBEPCTUH U
mucke. Jlubpakuus Opayrrodepa Ha omHow menu. JJudpakius Opayarodepa
Ha TU(PaKINOHHON pemIeTKe.

/JTex/

6.4

JUCIIEPCHUA U ITOJISAPU3ALINA CBETA

Jucniepeust cBeTa. DNEKTPOHHAS TEOPUS AUCIIEPCUH CBETA. ECTECTBEHHBIN U
HOJI}IpH?;OBﬁHHBIﬁ CBCT. HOJ’ISIpI/ISaHI/I}I CBCTa HpI/I OTpa)KeHI/II/I n HpeHOMHeHI/II/I Ha
TpaHMLE ABYX AUINIEKTPUKOB. [IpoxoxkaeHue cBeTa uepe3 aHU30TPOIIHbIE
kpucTamisl. [Togpu3andoHHbIE IPU3MBI U MIOISPOUILL. 3aKoH Maroca. AHanus
MOJISPU30BAHHOTO CBETA. BpallleHue MI0CKOCTH MOJISPHU3aIuM.

/Jlex/

6.5

Boxnosas ontuka /IIp/

6.6

Wnreppepennus ceera. Onbit FOHTa. (M3MepeHne JTMHHBI CBETOBON BOJIHBI C
MTOMOTIBIO TU(PPAKIIMOHHO pemerkn). (OnpeneeHre moKa3aTeNs MpeToMICHHS
CTeKJIa ¢ IOMOIIBI0 MUKpOcKoma). /J1ab/

6.7

ITpoBepka 3akona Mamtoca. (Onpenenenue koddduienTa noromeHus
mpo3pavHbiX Tend). (OnpezneneHne yriia NoMHON moysipu3anun). /J1ao/

Paznen 7. 9JIEMEHTBI CHEIIUAJIBHOU TEOPUHN
OTHOCHUTEJBHOCTH

7.1

IMocTynats! criennanbHOM TeOpHH OTHOCHTENBHOCTH. [Ipeobpa3oBanms
Jlopennua. Crencrsus u3 npeodpasosanuii Jlopenmna. HTepBan Mexy
coObITHAMHU. VIMITyIIbC B ClIELIMANBHOM TEOPHH OTHOCUTENBHOCTH. OCHOBHOI
3aKOH PETATHBACTCKON TMHAMUKH MaTEePHAIbHON TOYKH. DHEpPIHs B
CIeUaILHON TeOpUH OTHOCUTENbHOCTHU. /Cp/

Paznesn 8. KBAHTOBAS ®U3UKA

8.1

KBAHTOBAZ OIITUKA

TeruoBoe U3ITydeHne U €ro XapaKTepucTHKH. 3akoH Kupxroda. 3akoHbI
Credana - Bosprimana u cmemenns Buna. @opmyner Penes-/[xunca u [Tnanka.
T'unotesa [Inanka. @otonsl. @otorddext. YpaBHeHne DUHIITEHHA ATIsT
BHelIHero (oTodddekra. DHeprHs U UMITYNIEC poToHA. J[aBieHue cera.
Oddext Komnrona u ero anemenTapHas Teopus. EXMHCTBO KOPITyCKYISPHBIX U
BOJTHOBBIX CBOMCTB 3JI€KTPOMArHUTHOTO U3Ty4€HHS.

/Jlex/

8.2

KBanToBas onrtuka /I1p/

8.3

OJIEMEHTBI KBAHTOBOU MEXAHUWKH 11 ATOMHOU ®U3NUKN
CnexTpsl aToMOB 1 Mojekyn. CriekTp atroMa Bogopoaa. Teopus atoma Bojopoaa
o bopy. I'mnoresa ne bpoitnsa. CpolictBa BoiH ae bpoiinsa. CootHomeHne
HeonpenenenHocteil ['eiizendepra. BomHoBas GhyHKINS U ee BEpOSTHOCTHAS
uHTepnperarys. HabmroqaemMele BeTHYHHEI B KBAHTOBOW MEXaHHUKE U UX
n3mepenus. O6iee ypasuenue llIpenunrepa. CranpoHapHoe ypaBHEHHE
Hlpenunrepa. [IsmxeHne cBoOOOJHOI JacTHITH. [{BIKEHHE B TOTCHIIMATBHON
sive. [ToTeHnmanbHbIi Oapbep. ' apMOHHYIECKHH OCIMIIIATOP. ATOM BOIOPOIA B
KBaHTOBOI MexaHuKke. CriuH anekTpoHa. CriMHOBOE KBaHTOBOE yucio. [IpuHnum
HEPa3IMYNMOCTH TOXK/ICCTBEHHBIX YacThL]. DepMUOHBI 1 GO30HBI.
Ilepuonuueckas cucrema 371eMeHTOB MeHzeneeBa.

/JTex/

8.4

OneMeHThI KBAaHTOBOI MEXaHUKU U aTOMHOU ¢u3uku /IIp/

8.5

OrmpenieneHue TeMIepaTypHOi 3aBUCHMOCTH HHTCHCUBHOCTH M3Ty4CHUS HUTH
TaMibl HakanuBaHus.(V3ydeHne 3aKOHOB TEIUIOBOTO W3TY4E€HHS C TOMOIIBIO
SIPKOCTHOTO THpoMeTpa.) /J1a6/

8.6

®dotorppext. (CHATHE BOTBTAMIIEPHOM, JIFOKCAMIIEPHOU U CIIEKTPaIbHOM
XapaKTEepUCTHK (OTORIEMEHTA U ONpeaelIcHIE paboThI BBIXOa
anekTpoHa). /J1ad/

Pasznen 9. PU3UKA ATOMHOI'O AAPA U DJIEMEHTAPHBIX YACTHUI]




9.1 SJIEMEHTBI ®U3MKN ATOMHOT O SAAPA 2 2

Jedext Macchl 1 3Heprust cBsi3u siapa. CIKH spa U €ro MarHUTHBI MOMEHT.

Snepubie cunbl. Monenu siapa. PaguoakTHBHOE H3ITydeHHE W €T0 BUIBI. -

pacmaj. -u3nydeHue. -u3aydeHue. SaepHble peakiuy 1 UX OCHOBHBIE THIIBI.

Peaxnus nenenus sapa. Llennas peakuus nenenus. Peakuus cuHTe3a aTOMHBIX

aep.

/JTex/
9.2 OJIEMEHTBI ®U3UKU SJIEMEHTAPHBIX YACTHUL] 2 4

Knaccel anemMeHTapHBIX YacTHIl U BUIBI X B3auMmojeicTBuid. Knaccudukanus

9JIEMEHTapHBIX YacTHIl. [[pHHIIUI HePa3THYMMOCTH TOXKICCTBEHHBIX YaCTHII.

CriuH 1 ipyriie KBaHTOBBIC YHCIIA dJIEMEHTApHBIX. YacTHIBI M aHTHYACTHUIIBL.

Bo3ons! 1 hepMuOHEL. ApoHEI U Me30HB!. JlenToHsl. [Ipomexyrodnbie 0030HEL.

KBapku u TTH0OHBI.

/Cp/
93 OneMeHTHI (PU3UKH aTOMHOTO SI/Ipa M dJIeMeHTapHBIX yactuil. /T1p/ 2 4

Paznen 10. CAMOCTOSTEJIBHAS PABOTA
10.1 IMoaroToka k jekuusm /Cp/ 1 9
10.2 IoaroroBka k mabopaTopubM paboram /Cp/ 1 18
10.3 IToaroToBKa K MpakTUYECKUM 3aHATHAM /Cp/ 1 18
10.4 BrimonHeHe KOHTPOIBHON padoTsl /Cp/ 1 8,6
10.5 Ioaroroska k 3auery /Cp/ 1 8,75
10.6 IMoaroToBka k jekuusm /Cp/ 2 18
10.7 IToaroroBka k mpaxTudeckuM 3aHaTaaM /Cp/ 2 36
10.8 IToaroToBka k 1abopaTopHbiM pabotam /Cp/ 2 18
10.9 BrmmonHeHne KOHTpoIpHON paboTsl /Cp/ 2 8,6

Pasznen 11. KourtakTHbIe 4achl HA ATTECTALMIO
11.1 KontponsHas pabora /KA/ 1 0,4
11.2 3auer /KA/ 1 0,25
11.3 KonrponsHas pabora /KA/ 2 0,4
11.4 Koncynpramus nepen sx3amerom /KD/ 2 2
11.5 Ox3amen /KD/ 2 0,35

5. OHEHOYHBIE MATEPHAJIbBI

OneHoYHbIe MaTepUaibl Ul MPOBEACHUST POMEXYTOUHON aTTeCTallMy OOYJaIOMIMXCsl MPUBEICHBI B MPUIOKEHUH K
paboueii mporpaMme AUCHUILTHHBL.
®DopMBI U BUIBI TEKYIIETO KOHTPOJIS IO AUCIMIDIHHE (MOIYII0), BUABI 3aJaHHUN, KPUTCPHH WX OLICHHBAHUS,
pacrpenenenre 0aIoB MO BUAAM TEKYIIEro KOHTPOJISI pa3padaThIBAIOTCS MPENoJaBaTeeM JUCIUILIHHEL C YIETOM e Cen(UKU ’
JIOBOZSITCS 10 CBEICHUSI 00yJaromuxcsl Ha MEPBOM YIeOHOM 3aHATHH.
Texylnuii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBIISICTCS MPENoIaBaTeNieM IUCIUILTHHBI (MOIYIIS), KaK MPaBHIIO, C
ucronb3oBanrueM DMOC wiu myTeM MpOBEPKH MUCHBMEHHBIX Pa0dOT, MPEIYCMOTPSHHBIX pab0YUMU MPOrpaMMaMH TUCIHILUIHH B
paMKax KOHTaKTHOW PabOThI M CAaMOCTOSITENBHOM paboThl 0Oydaromuxcs. s GukcupoBaHus pe3ynbTaTOB TEKYIIETO KOHTPOJIS
MOJKeT ucnob3oBatbes DMOC.

6. YAEBHO-METOAUWYECKOE 1 TH®OPMAIIMOHHOE OBECIHEYEHUE JUCIHUIIJIMHBI (MOAYJISA)

6.1. Pexomenayemast 1ureparypa

6.1.1. OcHoBHas JUTEepaTypa

ABTOpBI, COCTaBUTENN 3ariaBue

W3nartennc
TBO, T'OJI

On. anpec




ABTOPBI, COCTaBUTEITH 3arnaBue Wsnatensc Omn. agpec
TBO, I'OJ1
JI1.1 |Cagenbes 1. B. Kypc o6meit pusuku. T. 3. KBanToBas ontruka. ATOMHas CaHKT- //e.lanbook.com/book/1
¢uzuka. duznka TBepaOTO Tena. DU3MKa AaTOMHOTO spa U [etepOyp
3JIEMEHTAPHBIX YaCTHIL: ydeOHOe Tocodue r: JIans,
2018
JI1.2 [ Cagennes U. B. Kypc obmeit ¢pmsuxwn. T. 2. DIEeKTPHYECTBO U MarHETH3M. CaHKT- ://e.Janbook.com/book/9
Bomanbl. OnTrka: yaedHOe mocodue [etepOyp
r: JlaHp,
2018
JI1.3 [Cagennes U. B. Kypc obmeit ¢pmsuxn. T. 1. Mexanuka. MomekymsipHas CaHKT- //e.Janbook.com/book/11
¢u3mka: yaeObHOe mocobue Ierepbyp
r: JlaHp,
2019
JI1.4 [YeptoB AT, Oobmas pusnka MockBa:  //www.book.ru/book/933
Bopo0OseB A.A., KuoPyc,
Makapos E.®., 2020
Oszepos P. I1., Xpomos
B.1.
6.1.2. JlonoJHUTENbHAS JIMTEPATypPa
ABTOpBI, COCTaBUTENN 3arnaBue Wznatensc Om. aapec
TBO, TOJ1
JI2.1 |lanxapun W.IL., O6mas pusuka. COOpHUK 3a71a4 Mocksa: //www.book.ru/book/933
Kuppsinos A.IL., KuoPyc,
Kybapes C.H., 2019
PazunoBa C.M.
JI2.2 | BopoObeB A.A., 3amavHuK M0 (HU3NKE Mocksa: //www.book.ru/book/92(
UYepros AT KuoPyc,
2017

6.2 UndopmanuoHHbIe TEXHOJIOTHH, HCIOJb3yeMble MPH OCYIIECTBICHNH 00Pa30BaTeILHOTO MPOIIEcca MO THCHHTLTHHE

(Mony.10)

6.2.1 IlepeyeHb TNIEH3NOHHOTO H CBOOOHO PACITPOCTPAHSIEMOT0 IPOrPAMMHOT0 00ecTedeH s

6.2.1.1 | MS Office

6.2.2 IlepeueHb nNpodecCHOHANILHBIX 023 JAHHBIX 1 MH(OPMALMOHHBIX CIIPABOYHBIX CHCTEM

6.2.2.1

EcrecTBeHHOHAYUHBII 00pa3oBaTeNbHEIN mopTan: http://en.edu.ru/

6222

MexayHnapoanas npodeccuoHanbHast 6a3a naHHBIX «SpringerMaterials»: https://materials.springer.com/

6.2.2.3

KoncynbranT miroc

6224

I'apant ACIINXKT

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJINHBI (MO YJISA)




7.1

Y4eOHBIC ayTUTOPUH AT IPOBEACHHS 3aHATHH JIEKIIHOHHOTO THIIA, YKOMIIIEKTOBAaHHbIE CIICIIUAIN3HPOBAHHON
MeOeNblo U TEXHUUECKUMU CPENICTBAMU O0YUEHHUS: MYIbTUMEAUHHOE 000PYIOBaHKE ISl IPEAOCTABICHUS YueOHOM
nH(popManuy GOIBIION ayIUTOPUH 1/WITH 3BYKOYCHIIMBAIoIee 000pynoBaHHe (CTAMOHAPHOE WM EPEHOCHOE).

7.2

YueOHble ayTUTOPUH AJIs IPOBEIACHUS 3aHITHH CEMUHAPCKOTO THIIA, TPYNIIOBBIX U WHIUBUYaIbHBIX KOHCY/IbTALUH,
TEKYIIETO KOHTPOJIS M IPOMEKYTOUHOH aTTEeCTaIllH, YKOMIUIEKTOBAaHHBIC CIICIHAII3HPOBAaHHON MeOeNbIo 1
TEeXHHYECKUMH CPEACTBAMU 0Oy4eHHs: MyIbTHMEANITHOE 000pyA0BaHNE U/HIIH 3BYKOYCHIMBAoIee 000py0BaHIe
(craroHapHOE WK IIEPEHOCHOE)

7.3

ITomemienust st CaMOCTOSATENBHON pabOThI, OCHAIIIEHHBIE KOMITBIOTEPHOM TEXHUKOW C BOZMOKHOCTBIO TIOKITIOUEHHSI K
cetu "MHTEepHET" M 0OECIIeYeHHEM JOCTYNA B AJICKTPOHHYIO HHPOPMaIlMOHHO-00pa30BaTEIIbHYIO CPEly YHUBEPCHTETA.

7.4

ITomenienust It XpaHEHUS ¥ MPOPUIAKTUIECKOTO 00CITY)KUBaHHsI YI€OHOTO 000PYI0BaHUS

7.5

JIaGopaTopuu, OCHAILIEHHBIE CIEIHAILHBIM J1a00paTOPHEIM 000PyIOBaHHEM:

7.6

JlabopaTopust MeXaHHKH, BKJIIOUArOIIas: 010K 3aekTpoHHbiii ®M1/1, mamuua Atyna ®M1 1, MmasTHrk MakcBesia
®M12, yauBepcanbHBIA MasTHUK @M 13, MasaTarK Obepoexka DM 14, moayns FOHra n Moxyms capura ®M 19,
coynapenue mapos GDM17;

1.7

JlabopaTopus dJIeKTpUIeCTBa U MarHeTu3Ma, BKittoyaroniasi: creHapl TKO anekTpudecTBa M MarHeTH3Ma, B TOM YHCIIC
ocumorpagsr C1-94, reHepaTopsl CHTHAIOB HU3K0YacTOTHBIE ['3-118, HCTOYHHMKY MUTAaHNUs, Mara3uHbI COMTPOTUBIICHHH,
Habop moxyneit OIID;

7.8

JIabopaTopusi ONTHKH, BKIFOYAIONTAs KOMIUIEKT onTHueckoro obopynosBanust PMC, B ToM uucie: 6a3bl ONTHUECKOH
CKaMbH, MTOIYHPOBOJHUKOBBIC JIa3€PhI C IOCTUPOBOYHBIM MOZYIEM, (DOTONPHEMHHUKH, HA0Op JIMH3, SKPaHbl C MaCIITaOHOH
ceTkoi; aBroTpancopmartop oguodasusiit JIATP-2,5; koMrutekT Gosumuii.




