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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/

18

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

Omnpenenenre K03 GUIMEHTA BIA3KOCTH KUAKOCTH 110 MeToay CTokca.
(Onpenenenue OTHOLICHUS TEIUIOEMKOCTEH ra3a METOJI0OM aiadaTHIECKOro
pacuupenus). /J1a6/

34

OJIEMEHTBI CTATUCTUYECKOU ®U3UKUN.

OCHOBHBIE T10JIOKEHHUS KHHETUYIECKOH TEOPHH UACATLHOTO Ta3a. Y paBHEHUs
COCTOSIHUS MJIEATIBHOTO U PEATIBHOTO r'a3a. Y paBHEHUE KMHETUUECKOH TeopuH
ra3oB Ais nasieHust. @a3osoe mpocTpaHcTBO. OyHKIUS paclpeneIeHHUs.
Krnaccuueckas u kBaHTOBas cratucTuka. Pacnpenenenue Makcsena.
Bapometpuueckas popmyna. Pacnpenenenue boabimMana. [Toustue o
KBaHTOBOU craructuke boze-OitHmreitna u @epmu-lupaka. CBa3b SHTPOIIUU C
TEpPMOIMHAMUYECKOH BEPOATHOCTBIO. SIBIIEHUS IEpEHOCA.

/Cp/

11

Pazgen 4. JJIEKTPUYECTBO U MAT'HETHU3M

4.1

SJIEKTPOCTATUYECKOE ITIOJIE B BAKYYME

ONeKTpHUecKuii 3apsa/ U 3IEeKTpocTaTHIeckoe noie. HampspkeHHOCTS
MOTEHIUAN JIEKTPOCTATHIECKOTO 1oJ1st. CBOWCTBO CyNEpHO3ULIUH TS
AIIEKTPOCTATHYECKUX TTOJIeH. CBSI3b MKy HAIPSKEHHOCTHIO
AIIEKTPOCTATHYECKOTO TI0JIS ¥ TOTEHIIMANOM. [I0TOK BeKTOpa HANPsHKEHHOCTH
9JIEKTPUYECKOTO MOJIS Yepe3 MOBEPXHOCTh U Teopema ['aycca. [Ipumenenue
TeopeMbl ['aycca K pacueTy 3IeKTpocTaTHIecKuX nojeil. Teopema o MUPKyISuU

JJIs1 BCKTOpa HaHpSI)KCHHOCTI/I BHGKTpI/I‘{eCKOFO T10JIA.
/JIex/

4.2

SJIEKTPOCTATHYECKOE ITIOJIE B ITPOBOJHUKAX U TUDJIEKTPUKAX
OneKTpUUYECKUil AUMOb U ANEKTPHUECKUH IUMOABHBINA MOMEHT. JIUnoabHbIe
MOMEHTBI MOJIEKYI IU3JeKTpHKa. [1ospHble M HEMOSIPHBIE JUIEKTPUKH.
Ionspuszanus nusnexrpukos. Bekrop nomstpusanuu. Teopema 'aycca mist
BEKTOPA MOJIspU3auu. BeKTOp 2MeKTPUYECKOro cMelleH . Y CIOBUS Ha
TpaHuIle ABYX AUDIEKTPUKOB. [[pOBOTHHUKHU B 3JIEKTPOCTATHYECKOM TIOJIE.
DIEKTPOEMKOCTh YEAUHEHHOTO NTpoBoAHUKA. KoHneHcaTophl. DHEPrusi CUCTEMBI
3aps/I0B U MIEKTPUYECKOTO MOJIA.

/Jlex/

43

DeKTpOoCTaTHYECKOE TI0Ie B BakyyMe U Bemectse /I1p/

44

HccnenoBanne snekTpoctarniaeckux nonei. (M3yuenue 3akona Oma.) /J1a6/

4.5

MNOCTOAHHBIN DJIEKTPUMYECKHU TOK

VYcnoBust CylecTBOBaHUS MOCTOSHHOTO 3JEKTpUUecKoro Toka. Cuna u
IUTOTHOCTH TOKA. Y paBHEHNE HENPEPHIBHOCTH. 3akoH OMa AJIst OTHOPOJHOTO
ydacTKa IemH. DIeKTPOABIKYIIAs CHIa U HanpsbkeHne. 3akoH OMa s
HeoHOpoaHOTO ydacTka nend. [Ipasuna Kupxroda. I[Ipumepst pacuera
Pa3BETBIICHHBIX ICKTPHUECKUX Ienei ¢ moMomisio mpasmwit Kupxroda. Pabora n
MOIITHOCTH TOKa. 3akoH J[xoyms-Jlenna.

/JTex/

4.6

TTocTostHHBIH dNeKTpUIecKuit Tox /I1p/




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

SJIEKTPOJIMUHAMUKA

3axoH 1eKTpoMarauTHOH nHIyKnuu. [Ipasuio Jlenna. CriocoObl n3MeHeHU
MarHMTHOro noroka. Ilpupona 3nekTpoMarHuTHON MHAYKIMHU. SIBIeHHE
camouHayKuuu. MHxykTHBHOCTS. B3aumuas nnnykuus. Bsaumuas
UHIOYKTUBHOCTB. Teopema B3auMHOCTH. ToK cMmeleHus. Teopema 0 HUPKYIALIUuU
MarHUTHOTO MOJS B CIydae MPUCYTCTBUS IEPEMEHHBIX IEKTPUIECKUX MOJICH.
YpaBHenuss MakcBesuia B MHTerpanbHo# hopme. /Jlex/

4.11

OnexkrpoauHamuka /TIp/

4.12

Wzyaenne sBnenns B3auMHOM nHAyKIWN.(CHITHE KPUBOW HAMAarHUIUBAHUS 1
MIeTJIU THCTepe3rca ¢ MOMOIIbIo ocuuiutorpada.) /J1ad/

Pazgen 5. KOJIEBAHUA U BOJIHbBI

5.1

SJIEKTPUYECKUE KOJIEFAHUA

Konebarenpupiit kKoHTYp. CBOOOTHBIE HE3aTYXAIONINE U 3aTyXaOINe
rapMoOHMYecKHe KonebaHus B KonebaTeabHOM KoHType. DopMyna ams nepuoja
KosieOaHui. BeIHY)KI€HHBIC TapMOHNYECKHE KOeOaHus B KoseOaTelbHOM
KOHTYype. SIBneHue pe3oHaHca. [lepeMeHHbI TOK. AKTUBHOE, UHIYKTUBHOE U
€MKOCTHOE COIIPOTHBIICHHE B IIEMTN IEPEMEHHOT0 ToKa. PaboTa 1 MOIIHOCTH B
L[eNU NepeMEHHOT0 ToKa. JlelicTByrolee 3HaYeHHEe TOKa U HAIPSKEHUS.

/JTex/

5.2

DJIEKTPOMATHUTHBIE BOJIHBI

DKCIEPUMEHTABLHOE TIOJIYYEHHE DIIEKTPOMATHUTHBIX BOJH. CyIlleCTBOBaHIE
JIIEKTPOMATHUTHBIX BOJIH KaK CJIEICTBHE ypaBHEHU MakcBela.
JuddepenpansHoe ypaBHEHHE dJIEKTPOMATHUTHON BOJHBL. CBA3b MEXITY
BEKTOPAMH HAIPSHKEHHOCTH DJIEKTPHYECKOTO ¥ MATHUTHOTO TOJIEN B
SIIEKTPOMATHUTHOM BOJIHE. IIpesoMIIeHHE SIEKTPOMATHUTHBIX BOJIH Ha IPAHHUIIE
pasziena JByX cpell. DHEPrus U UMITYIbC SIEKTPOMATHUTHBIX BOJIH.

/Jlex/
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Omnpenernenre paboTH BBIX0/A IEKTPOHOB U3 MeTasuia. (McciaenoBanne
3aTyxarolmux Kouebanuil B konebdarenbHoM KOHTYpe). /J1ab/

Pazngen 6. OIITUKA

6.1

T'EOMETPUYECKAS OIITHUKA.

IlonsiTue cBeTOBOIO Jyda. 3aKOH NPSIMOIMHEHHOIO PaCpOCTPAHEHUS CBETOBBIX
Jy4eil B OMHOPOJHBIX cpefiaX. 3aKOH OTpa)KeHHUs. 3aKOH MPEIOMIICHHUS.
Ipunnun ®epma. [onHoe otpaxenue. LIeHTpHpoOBaHHBIE ONTUYECKHE CUCTEMBI.
IpenomieHne CBETOBBIX Iydeil Ha TIOBEPXHOCTH CEPUIECKOTO 3epKaa.
IIpenomiuenue cBeTa Ha chepudecKoil MOBEPXHOCTH pasjena AByX cpel. ToHkue
nuH3bL. M300paxxeHne NpeaMEeTOB ¢ MOMOILbIO0 TuH3. OCHOBHBIE
(oToMeTpHYEeCKUE BETHIHHEL.

/Cp/

6.2

OnexTpoMarHuTHEIE KojeOaHus 1 BOJHEL ['eomerpudaeckas 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 DJIEMEHTBI ®131MKHU ATOMHOI'O AJIPA 2 9
Jedext Maccel ¥ dHeprus cBs3u sapa. CuH siIpa U €ro MarHUTHBIA MOMEHT.
Snepusie cunbl. Moaenu snpa. PannoakTuBHOE U3Ty4eHUE U €70 BUABL. -
pacnaj. -u3jIydeHue. -u3llydeHue. SaepHble peakliud U UX OCHOBHBIE THIIBI.
Peaxnus nenenus sapa. Llennas peakuus nenenus. Peakuus cuHTe3a aTOMHBIX
sanep.

/Cp/

9.2 OJIEMEHTbBI ®U3UKU 2JIEMEHTAPHBIX HACTUL] 2 9
Knaccel anemMeHTapHBIX YacTHIl U BUIBI X B3auMmojeicTBuid. Knaccudukanus
3JIEMEHTApHBIX YyacTull. [IpMHIUI HEpa3TMUYUMOCTH TOXKIECTBEHHBIX YaCTHII.
CnuH u pyrue KBaHTOBBIE YMCIIA 3JIEMEHTapHBIX. YacTHIIBI M AHTUYACTHIIBI.
Bo3ons! 1 hepMuOHEL. ApoHEI U Me30HB!. JlenToHsl. [Ipomexyrodnbie 0030HEL.
KBapku u TTH0OHBI.

/Cp/

Pazgen 10. CAMOCTOSTEJIBHASA PABOTA

10.1 oaroToBka k aexuusm /Cp/ 1 8

10.2 IMoaroToBka k 1abopaTopubiM pabotam /Cp/ 1 16
10.3 INoaroroska k mpaxTudeckuM 3aHaTasIM /Cp/ 1 16
10.4 BrIinosHeHre KOHTPOIbHOMN padboTh /Cp/ 1 8,6
10.5 IMoarotoBka k jekmusm /Cp/ 2 16
10.6 Ioaroroska k nmpaxTudeckuM 3aHaTusaM /Cp/ 2 32
10.7 IMoaroToBka k 1abopaTopubiM pabotam /Cp/ 2 16
10.8 BrmonHeHne KOHTPOIpHON paboTsl /Cp/ 2 8,6

Pa3nen 11. KoHTaKTHBIE Yachl HA aTTECTAIHIO

11.1 KonrponsHas padora /KA/ 1 0,4
11.2 3auer /KD/ 1 0,25
11.3 KontponsHas pabora /KA/ 2 0,4
11.4 Koncynsramms nepex sx3amenom /K3/ 2 2

11.5 Dx3amed /KD/ 2 0,35

5. OIEHOYHBIE MATEPHAJIbBI

OueHOYHbIe MaTepHabl Ul IPOBEICHHUS IIPOMEXYTOYHON aTTeCTAlMU O0YJaIOMUXCs IPUBEICHBI B IIPHIIOKEHUH K
paboueii mporpaMMe TUCHUILIHHBL.

@DOpMBI M BHIBI TEKYIIETO KOHTPOJII IO AUCIUILINHE (MOMIYIIO), BHIBI 3aJJaHUH, KPUTEPHUH X OI[CHUBAHUS,
pacoperneneHue 6aIoB IO BUAAM TEKYIIET0 KOHTPOIIA pa3padaThIBAIOTCS MpenofaBaTelieM AUCIUILTHHEL C yIeTOM €€ CIIeIU(UKH U
JOBOZATCS JI0 CBEJICHHS 00yJaromuXcsl Ha IEPBOM y4EOHOM 3aHSTHH.

Tekymuii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBIICTCS MIPENoAaBaTeIeM JUCIUILIAHBI (MOAYIIA), KaK MpaBHIo, C
ucronp3oBanreM DMOC umn myTeM npoBepKH MHCBMEHHBIX PadoT, IPEIyCMOTPEHHBIX PA00OYHMH IPOTrpaMMaMHy AUCIUILTIH B
paMKax KOHTaKTHOH pabOThl M CaMOCTOSITENBbHOUN paboThl oOydaromuxcs. s GpukcupoBaHus pe3ynbTaTOB TEKYLIETO KOHTPOJIS
MoxeT ucnomnbsoBaTbes DMOC.

6. YAEBHO-METOAUWYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUME JUCHUIIJIMHBI (MO YJISA)

6.1. Pexomenayemast 1ureparypa

6.1.1. OcHoBHas JMTepaTypa

ABTOpBL, COCTaBUTENU 3armaBue W3natensc Om. agpec
TBO, TOJ
JI1.1 |Cagennes 1. B. Kypc o6meit pusuku. T. 3. KBaHTOBas ontrka. ATOMHAs CaHKT- //e.lanbook.com/book/10)
¢usnka. dusnka TBepaOTO Tena. U3MKa ATOMHOTO Spa U [etepOyp
9JIEMEHTAPHBIX YaCTHUI: ydeOHOe mocooue r: Jlans,

2018




ABTOPBI, COCTaBUTEITH 3arnaBue Wsnatensc Omn. agpec
TBO, I'OJ1
JI1.2 | CasenbeB 1. B. Kypc o6meit dpusukn. T. 2. DIeKTpUIECTBO K MATHETU3M. CaHKT- ://e.lanbook.com/book/9
Bomnbl. OnTrka: yaeoHOe mocoone [etepOyp
r: Jlans,
2018
JI1.3 [Cagennes U. B. Kypc obmeit ¢pmsuxn. T. 1. Mexanuka. MosekymsipHas CaHKT- //e.Janbook.com/book/11
¢uzmka: yaebHoe mocobue [etepOyp
r: JlaHp,
2019
JI1.4 [YeptoB AT, Oobmas pusnka MockBa:  //www.book.ru/book/933
BopobreB A.A., KnoPyc,
Maxapos E.®., 2020
Oszepos P. I1., Xpomos
B.N.
6.1.2. JlonoiHUTeIbHAS JIUTEPATYpa
ABTOpBI, COCTaBUTENN 3ariaBue Wznatensc Oin. aapec
TBO, TOJ
JI2.1 |IHanxapun N.IL., O6mas pusuka. COOpHUK 3a1a4 MockBa:  //www.book.ru/book/933
Kupwsinos A.IL., KuoPyc,
Kybapes C.H., 2019
PazunoBa C.M.
JI2.2 | BopoObeB A.A., 3amavyHuK 10 pU3UKE Mocksa: //www.book.ru/book/92(
YeproB A.T. KuoPyc,
2017

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

EctecTBeHHOHAYUHBIN 00pa3oBaTebHbIN mopTai: http://en.edu.ru/

6222

MexayHapoaHas npodeccuoHanbpHas 0a3a qaHHBIX «SpringerMaterials»: https://materials.springer.com/

6.2.2.3

KoncynbranT miroc

6224

lapant ACIIVDKT

7. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCIUITIJINHBI (MO YJISA)

7.1

Y4eOHBIe ayTUTOPUH JJIS IPOBEACHHS 3aHATHIH JIEKIIMOHHOTO THIIA, YKOMIICKTOBaHHBIE CIICIIHATH3HPOBAHHON
MeOeIbI0 M TEXHUYECKUMHE CPEICTBAMH O0YUECHUS: MyIbTUMEINITHOE 000pYyI0BaHHE IS IPEIOCTABICHHS YICOHOH
nH(pOopMaKHU OOJBLIOI ayTUTOPUH W/HIH 3BYKOYCHIIMBArOIIee 000pyI0BaHKe (CTAlIMOHAPHOE HIIH IIEPEHOCHOE).

7.2

Y4eOHBIC ayTUTOPUH AJIS IPOBEACHHS 3aHATHI CEMHHAPCKOTO TUIIA, TPYMIIOBBIX U HHIUBUAYAIBHBIX KOHCYIbTaNuii,
TEKYILETro KOHTPOJIS K IPOMEXKYTOYHOM aTTECTAlMK, YKOMILICKTOBAHHbIE CIICHAITU3UPOBAHHON MEOEIbIO U
TEXHUYECKUMH CPECTBAMH 00YUEHHUSI: MyIbTUMEANITHOE 000pYI0BaHHE 1/HIH 3BYKOYCHIIUBAIOLIEE 000PYI0BaHUE
(cTanroHapHOE WK TIEPEHOCHOE)
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ITomemienust st CaMOCTOSATENBHON paOOTHI, OCHAIIIEHHBIE KOMITBIOTEPHOM TEXHUKOW C BO3ZMOKHOCTBIO TIOKITIOUEHHSI K
cetu "UHTepHeT" M 0OecneyeHrneM JOCTYNa B 3JIEKTPOHHYIO HHPOPMALMOHHO-00pa30BaTeNIbHYIO Cpely YHUBEPCHUTETA.

7.4 | IlomemieHus AT XpaHEHUS U TPO(QUIAKTHIECKOTO OOCTy)KUBAHUS y1eOHOTO 000PyIOBAHUS

7.5| JlabopaTopuwu, OCHAIIEHHBIE CIICUAIEHBIM JIAOOPATOPHBIM 000PYIOBAHHUEM:

7.6 | JlabopaTopus MexaHUKH, BKIIIOUAromas: 010k »nekTponnsiii ®M1/1, mammna Ateyga @M1 1, mastHuk MakcBenia
OM12, ynuBepcanbubii MasTHUK @M 13,masTHHK O0epbeka M 14, moayns FOHra u Mmoayns casura ®M 19,
coynapenue mapos GDM17;

7.7 | JlabGopartopus 3JeKTpUYeCcTBa M MarHeTH3Ma, BKItogaromasi: creHabl TKO anexkTpryaecTBa 1 MarHeTH3Ma, B TOM YHCIIE
ocumiorpagsr C1-94, reHepaTopsl CHTHAIOB HU3K0YacTOTHBIE ['3-118, HCTOYHHMKY MUTAaHMUSI, Mara3HHbI CONTPOTHBIICHH,
Habop moxyneit OII3;

7.8 | JlabopaTopus ONTHKH, BKIIOYAIONIAst KOMIUIEKT onTHYeckoro obopynoBanus PMC, B ToM uncie: 6a3bl ONTHUECKOH

CKaMbH, MTOJIYIIPOBOIHUKOBEIC JIa3ePhl C FOCTUPOBOYHBIM MOIYNIeM, (OTONPHEMHHKH, HAOOP JIUH3, SKPaHbI C MAaCIITAOHOU
ceTkoi; aBToTpancdopmartop oauodasusiil JIATP-2,5; koMIutekT Gosutuii.




