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1. IEJTA OCBOEHMSI 1M CLIUIIJIMHBI (MOYJIST)

1.1| Ilens mpenogaBaHus AUCLUILIMHBL:

1.2 | dopMupoBaHHe y 00y4arOMKXCsl €CTCCTBCHHOHAYYHOI'O MHUPOBO33PEHHST; HAYYHOT'O MBIIIICHHST; IIEJIOCTHOTO
IIPEACTABIICHHUS O (GM3UUECCKUX 3aKOHAX OKPYXKAIOIIEr0 MUPa B X €AWHCTBE W B3aHMMOCBSI3H; HABBIKOB ITPUMECHEHHUS
MONOXKEHUH (hyHIAMEHTAIBHON (DH3UKU IPH PEIICHUN KOHKPETHBIX NMPEeIMETHO-IPOGIIBHBIX 33a4; TEOPETUIECKOH U
MIPaKTU4ECKON 6a3bl I YCIEUTHOr0 OCBOSHHS UMH CHIELIMATIbHBIX AUCLMILIMH.

1.3 | 3amaun TUCLIUIUINHEL:

14— OCBOCHHE 00YyJaIOINMHUCS 3HAHWH 00 OCHOBHBIX (DM3MUYECKUX SBICHUSAX M IPOIECCAX, OCHOBHBIX (PH3NYECKHIX
BEIMYMHAX U (PU3NYECKUX KOHCTAHTAX, OCHOBHBIX (PM3MYECKUX 3aKOHAX M TPAHUIIAX UX MPHUMEHUMOCTH,
(byHAaMEHTAIBHBIX (PM3NYECKUX SKCIICPUMEHTAX ¥ UX PO B PA3BUTUH HAYKH, HA3HAUYCHUH M IPUHIINIAX JACHCTBUS
Ba)KHEHIHX (PU3MUECKUX TPHOOPOB;

1.5|- puodpeTeHrne 00yJarOIUMUC] YMEHHHA OOBSCHUTh OCHOBHBIC HAaONIOIaeMbIe IPUPOAHBIC H TEXHOTCHHBIC
sireHus 1 3 ekt Ha 6a3e 3aKOHOB KIIACCHYESCKOM U COBPEMEHHON (DH3UKH;

1.6 |- pruodpeTeHne 00yJaroIIMUC] YMEHHH U HaBBIKOB MCIONB30BAHMS METOIWKU (DH3MUYCCKUX H3MEPEHHN W
00pabOTKH HKCTIEPUMEHTATLHBIX JAHHBIX, UCTIONE30BAHUS METOJIOB (PM3HMUECKOr0 MOJICITUPOBAHUS IS PEIICHUS
KOHKPETHBIX €CTeCTBCHHOHAYYHBIX M TEXHHYCCKUX 3a/1a4;

1.7]— npuobpereHrne 00yJaroIMMUCS HABBIKOB HKCINTyaTallil OCHOBHBIX MPHOOPOB M 0OOPYAOBAHUS COBPEMCHHOI
¢duzndeckoit 1abopaTopuu, 00pabOTKU U UHTEPIPETUPOBAHUS PE3YJILTATOB SIKCIIEPUMEHTA.

1.8

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

ukn (pazmen) OIT: | F1.0.10

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

OIIK-1 Cnocoben peuiaTh NHXKCHCPHBIC 3a1a41 B HpO(beCCHOHaJ'ILHOﬁ JACATCIBbHOCTH C UCIIOJIB30OBAHUEM METOAOB €CTCCTBCHHBIX
HayK, MaTeMaTU4ICCKOr0 aHaJIn3a U MOJACITNPOBAHUA

OIIK-1.2 HpI/IMeHﬂeT OCHOBHBIC INOHATHUSA U 3aKOHBI €CCTECTBCHHBIX HAYK IJIS PEIICHUA HpeZ[MeTHO-HpO(l)I/IJ'IBHLIX 3a1a4

OIIK-1.3 [IpuMeHseT ecTeCTBEHHOHAYIHBIC METO/IBI TEOPETHIECKOTO U SKCIIEPUMEHTAIIBHOT0 HCCIIEJOBAHUS 00BEKTOB, IIPOIIECCOB,
SIBJICHUI; TIPOBOJUT SKCIIEPUMEHTHI 110 3aJaHHOW METOIUKE U aHATU3UPYET PE3YJIbTAThL

B pe3yabTaTe ocBOeHUsI AMCUMIIJIMHBI (MOAYJIs1) 00y4YAIOIINIACS A0JIKEH

3.1 |3naTh:

3.1.1 | OCHOBHBIE TIOHATHS M 3aKOHBI KJIACCHYECKON M COBPEMEHHON (DM3UKU M MX POJIb B PELICHHH IPEIMETHO-IIPOMIIBHBIX
3ajad;

3.1.2 | METOIBI TEOPETHIECKOTO M HKCTIEPUMEHTAIBHOTO UCCIEOBAHMUS (PU3NUECKUX OOBEKTOB, IPOLIECCOB U SBICHUH,
METOJHKY IPOBEICHUS U 00PaOOTKH Pe3yNIbTaTOB (PU3NIECKOro IKCIEPHMEHTA

3.2 | YmeTh:

3.2.1 | ncTIonp30BaTh OCHOBHBIEC TIOHATHS M 3aKOHBI (DM3HKH JUIS PEIICHUS MTPEAMETHO-TIPOQHIBHBIX 33134,

322 OPUMCHATH METOAbI TCOPCTUYCCKOI'O U OKCIICPUMEHTAJIBHOI'O HCCIICAOBaHHUs (1)H3PI'{CCKI/IX O6’B€KTOB, IMPOLECCOB U
HBHCHHﬁ, MPOBOAUTH (I)I/I3I/I‘-ICCKI/IC OKCIICPUMCHTBI 11O SaZ[aHHOﬁ MCTOJIHUKE N O6pa6aTBIBaTL HX pE3YyJIbTaThbl

3.3 | Bnagern:

3.3.1 | HaBBIKaMHU IPUMEHEHHS] OCHOBHBIX TTOHSTHH 1 3aKOHOB KJIACCHYECKOM U COBPEMEHHOH (DM3MKH JUTS PELIEHHS TPEAMETHO-
PO MIIEHBIX 3a/1a4;

3.3.2 | HaBabIKaMU IIPUMEHEHHS METOZOB TEOPETHUECKOT0 M 3KCIIEPUMEHTAIIBHOTO HCCIIEI0BaHNS (PU3MIECKUX OOBEKTOB,
IIPOIIECCOB U SBJICHUH, HABBIKAMH ITPOBEACHUS (PU3MUECKUX IKCIEPHMEHTOB II0 3aJaHHOH METOANKE U 00pabOTKM UX

pe3yabTaToB
4. CTPYKTYPA U COAEP KAHUE JUCIHHUIIJINHbI (MOAYJIS)
Kox HaumeHnoBanue pa3jiejioB U TeM /BUJ 3aHATHS/ Cemectp | YacoB | IIpumeyanue
3aHATHSA / Kype

Pazpen 1. PUSNYECKHUE OCHOBbI MEXAHHUKH




1.1

KNMHEMATUKA MATEPMAJIBHOU TOUKU IIpenmer u
MeTOobl MeXaHUKU. Mojienu MaTepruaibHOM TOUKH U TBeporo tena. ITonstue
CHCTEMBI OTCUeTa. BEKTOpHOE M KOOPAMHATHOE ONUCAHUE IBUKECHUS
MaTepruarbHOH Toukd. OCHOBHBIC KHHEMATHYECKHUE XapaKTEPUCTUKI
MaTepuaJbHON TOUKH: paJuyc-BEKTOp, IEpeMEICHUE, PO IEHHBIN TyTh,
Cpe/iHssl 1 MTHOBEHHAs! CKOPOCTh, CPEIHEE U MTHOBEHHOE YCKOPEHHE,
TaHIreHIMaIbHOE U HOPMAIIbHOE YCKOpEeHUe. BpalaTenpHoe JBUKEHUE
MaTepUallbHOU TOYKHU. BEKTOpHI yriia IoBOpOTa, YrJIOBOM CKOPOCTU U YIJIOBOTO
yckopeHus. CBsi3b MEX/Ly YIJIOBBIMH H JINHEHHBIMU BennuuHaMu. /JIex/

1.2

OrmpezienieHre TIOTHOCTH TBEPAOIO Teja MPaBHIbHON T€OMETPHIECKON
¢dhopmer. /J1a6/

1.3

KunemaTnka MaTepuansHoif Touku /IIp/

1.4

OCHOBbI ANMHAMUMKMU ITOCTVYITATEJIBHOI'O ABVDXEHW A TEJIA
ITocrynarensHoe nBukeHue. [lepsriii 3akoH HeroToHa. [ToHsITHE MHEPTHOM
Macchl Tena. Bropoii 3akoH HetoToHa u nonstue cuiel. Tperuit 3akoH HetoToHa.
Bugst cun. Cuinta TSHKECTH, CHIa BCeMUPHOTO TSTOTEHUSI, CUIIa YIIPYTOCTH, CHIIa
TpeHus. HenHepimaipHble cucTeMbl oTcueTa. L[eHTpoOe)KHbIe CHIIBI MHEPLIUHU U
cmisl Kopromnca. /Jlex/

1.5

OCHOBBI JAWHAMHWKH TOCTYNATCIIBHOIO JIBUXKCHUS TCIIa /Hp/

1.6

W3ydeHue 3aKOHOB MOCTYNATENHHOTO ABHKCHUSI C TOMOIIBIO MAIITUHEI
ATtByna. /JIab/

1.7

3AKOHBI UBMEHEHUA U COXPAHEHMA UMITYJIBCA, SHEPTMU U
MOMEHTA UMITYJIbCA Nmmynse
MaTepUaIbHOM TOUKH U MEXaHUYIECKOH CHCTEMBI, 3aKOH €r0 M3MEHEeHUS U
coxpaHeHus. LIeHTp Macc MEXaHUYECKOH CUCTEMBI M yPaBHEHHUE €70 IBUKEHHUS.
Kunetnueckast sHeprus 1 3aKoH ee U3MeHeHns1. KoHcepBaTHBHEIE U
HEKOHCepBaTHBHBIC CHIIBL. [loTeHIanbHast SHeprus. CBsI3b MEXITY
MOTEHIMATBHON SHEPTUel U CUIION. 3aKOH U3MEHEHUS U COXPaHEHUsI TTOJTHOM
MEXaHWYECKOH SHEPIUH CUCTeMBI. MOMEHT UMITy/IbCa MaTepUaIbHON TOUKH 1
MEXaHUIECKOH CHCTEMBI, 3aKOH €r0 N3MEHEeHNUs M coxpaHeHus. /JIex/

1.8

3aKOHBI I3MEHEHHUS U COXPaHEHHS MMITYIIbCa, SHEPTUN 1 MOMEHTA
umnyneca /IIp/

1.9

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

1.10

JANHAMUKA BPAIIATEJIBHOI'O JIBVMXXEHUA TBEPAOI'O TEJIA
OCHOBHO#1 3aKOH BpalIaTeIbHOrO IBUKEHUS TBEPIOTO TEIa BOKPYT
HEIOJBUXHOM ocu. MOMEHT uHepLuu. Bpluucienne MOMEHTOB MHEPLIUU
OJTHOPOAHBIX cUMMeTpUuHBIX Tell. Teopema IlITeiiHepa u ee npuMeHeHue.

Kunernueckast 3Heprus BpamaTteibHOTO IBIKCHHUS TBEPOTO TEa.
/JIex/

JuHaMuKa BpalaTeabHOro ABMKeHUs TBepaoro Tena /I1p/

I/I3yquHe JAVMHAMHUKH BpallaTCJIbHOIO ABHXKCHUSA C IIOMOIIBIO MassTHHKA
Ob6ep0exa. /J1ab/

1.13

MastHuk Maxkceita. OnpesiesieHie MOMEHTa MHEPLIUH TEJl U IIPOBEPKa 3aKOHa
coxpaHeHus sHepruu. /J1a6/

1.14

MEXAHMNYECKHE KOJIEBAHIA

OnpenencHue koneOannii. XapakTepUCTHKA TAPMOHUYCSCKHUX KOJCOaHUA.
Dopmyna croxxeHHs AByX rapMoHHUYecKuX Konebanuit. [Tpumepst
KonebaTeNbHBIX CUCTEM: MPYKUHHBIN, MATEMAaTHUECKUHA U PU3HUUECKHIA
MAasTHUKH. YpaBHEHHUE 3aTyXalOLIMUX KONeOaHUH U ero peleHue.
XapaKTepHUCTHKH 3aTyXaIONNX KojeOaHnil. YpaBHEHNE BEIHYKICHHBIX
KoneOaHui Mo AefiCTBHEM TapMOHMYIECKH N3MEHSOIIEelica BHEIIHEH CHIIBI U €T
pelienue. SIBneHue pe3oHaHca.

/JTex/

1.15

Mexannueckue konebanwus /IIp/

1.16

OmnpeneneHue yCKOPEHUs: CBOOOAHOrO A JCHUSI IIPU MTOMOIIK MATEeMATHIECKOrO
masTHuKa. /JIab/

OmnpeneneHue MOAYIIS CIBUTA C TIOMOIIBIO TIPY>KHHHOTO MasTHHKa. /JIad/

Pazngen 2. TEPMOJUHAMMKA U MOJIEKVYJIAPHAS ®U3UKA




2.1

OJIEMEHTBI TEPMOJIMHAMUKN OcCHOBHBIE
oIpeneNieHHs U MOHATUS TepMoiuHaMuKu. HyneBoe Hauano TepMOJUHAMUKY U
MOHSATHE TeMIepatypbl. TepMoanHaMudeckue GpyHKIMN cocTostHUS. [lepBoe
HayaJio TepmoanHaMuku. Temmoemkocts. M3onpoueccel. Bropoe Hauasno
TEPMOJMHAMUKH B Pa3INYHbIX GOpMyIHpOBKaxX. [[OHSATHE TEIUIOBOM MAIIMHBIL.
KIIJI TeruoBoii mammnasl. [ukn Kaprao u teopema Kapno. HepaBenctso
Knaysnyca. DuTpomnus. Tperse Hauamo TepMoanHaMHUKH. /JIex/

2.2

OnemenTs! TepmoanHaMukd /T1p/
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Onpenenenne ko3 duimeHTa BI3KOCTH KUAKOCTH 1o MeToxy Ctokca. /J1ab/

2.4

OJIEMEHTHI CTATUCTUYECKOU ®U3UKN.

OCHOBHBIC ITOJIOXKEHUSI KHHETHYECKONH TEOPUH UACAIBHOrO ra3a. YpaBHEHUS
COCTOSIHMSL U/ICAJIBHOTO U PEATbHOIO ra3a. YpaBHEHHE KHHETHYECKOH TEOpUH
ra3oB Ajs naBieHus. @a3oBoe npocTpaHcTBO. DYHKIUS paclpeneneHusl.
Kunaccuueckast u kBanToBast cratuctuka. Pacnpenenenne Maxkcsena.
Bapomerpuueckas popmyna. Pacnpenenenue bonpumana. [Tonstue o
KBaHTOBOW cTaructuke bose-DiHireiiHa u @epmu-/upaka. CBa3b SHTPOIHUH C
TEPMOJMHAMUYECKON BEPOSTHOCTBIO. SIBIEHUS epeHoca.

/Cp/

2.5

OmnpeencHue OTHOMICHUS TEITIOEMKOCTEH ra3a METO0M a1iadaTHUeCKOro
pacmupenus. /J1a6/

2.6

DeMeHThI cTaTucTHIecKor Gusuku /TIp/

Paznen 3. JJIEKTPUYECTBO U MATT'HETHU3M

3.1

SJIEKTPOCTATHYECKOE IIOJIE B BAKYYME

OnekTpuyYecKuil 3aps U dIeKTpocTaTuueckoe noine. HampskeHHOCTD 1
MOTEHIIMAN MIEKTPOCTaTUYECKOro NoJis. CBOMCTBO CyNEepHIO3UIIUY IS
ANIEKTPOCTATUYIECKUX moael. CBA3b MeXTy HAPsHKEHHOCTBIO
INIEKTPOCTATHYECKOro MO U MoTeHuuanoM. I1oTok BeKkTopa Halps)KEeHHOCTH
JIIEKTPHYECKOr0 MOJIA Yepe3 MOBEPXHOCTh U TeopeMa "aycca. IIpuMenenne
TeopeMsl ['aycca K pacueTy 371eKTpocTaTHUeCKuX nosel. Teopema o HUpKy/sILuu
JUISL BEKTOpA HAIPSHKEHHOCTH 3IEKTPUUECKOro MOJIs.

/JIex/
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SJIEKTPOCTATUYECKOE TIOJIE B ITPOBOAHUKAX 1 JUDJIEKTPUKAX
DNEeKTPUUYECKUH AUIIOND U IJIEKTPUYECKUI TUTIOIbHBIA MOMEHT. JunonsHbie
MOMEHTHI MOJIEKYJI ANANIEKTpUKa. [ToNspHbIe M HENONAPHBIE JUITICKTPHKH.
Honspuzanus aqusnexrpukoB. Bekrop nomsipuzanuu. Teopema 'aycca amst
BEKTOpa MOJSIpU3aluU. BEKTOp 31€KTpUUECKOro cMeleHysl. YCIoBUs Ha
TpaHULe ABYX JUAIEKTPUKOB. I[pOBOAHUKY B 3JI€KTPOCTaTUYECKOM IOJIE.
DIEeKTPOEeMKOCTh YeIUHEHHOI0 MPOBOAHNKA. KoHeHcaTopbl. DHEprusi CUCTeMbI
3apsiI0B U BJIEKTPUUECKOTO MOJISL.

/J1ex/
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DJeKTpocTaTHIECKOe MoJie B BakyyMe 1 BemecTse /I1p/

3.4

HccnenoBanue snekTpocTatuieckux nonei. (M3ydenue 3akona Oma.) /J1a6/

3.5

MNOCTOAHHBIN SJIEKTPUYECKHU TOK

VYcnoBus CyIIECTBOBAHUS TOCTOSHHOTO 3IEKTpUIecKoro Toka. Cuna u
IJIOTHOCTh TOKA. YpaBHEHHE HENPEPHIBHOCTU. 3akoH OMa 1151 OJHOPOIHOIO
ydJacTka Lienu. DIEKTPOABIIKYIIAs CUjla U HanpsbkeHue. 3akoH OMa i
HEOIHOPOAHOro yyacTka memnu. Ipasmna Kupxroda. [Ipumepst pacuera
Pa3BETBIEHHBIX JIEKTPUUECKUX 1ienel ¢ momolnbto npasui Kupxroda. Pabora u
MOIIHOCTH TOKa. 3akoH [[xoyns-Jlenua.

/JTex/

3.6

IMoctosuusIi nexTpudeckuii Tox /I1p/




3.7

MNOCTOAHHOE MATHUTHOE IIOJIE B BAKYYME 1 BEIIIECTBE
MarnuTHas uaaykuus. 3akon buo-Casapa-Jlamiaca, MarHUTHOE Mone
JBIKYLIErocs 3apsaa, cuna Jlopenna, 3akoH Amnepa. Teopema 0 DUPKYIAIUH
JUl BEKTOpa MarHUTHOM MHIYKIWHU U ee npuMeHeHue. Teopema 'aycca nis
MarHUTHOTO MOJIS.

MarHuTHbIE MOMEHTBI aTOMOB M MOJIEKYJl. BEeKTOp HaMarHMYEeHHOCTH BEIECTBA.
Teopema 0 HUPKYISIKU [UIsI BEKTOPA HAMArHUYEHHOCTU. MaruutHas
BOCIIPMMMYHMBOCTb U MAarHUTHAS IIPOHULIAEMOCTH BelecTBa. HanpsskeHHOCTh
MarHutHoro nosus. Teopema o HUPKyISLUK AJIs1 BEKTOPB! HAPSKEHHOCTH
MarHUTHOTO NOJA. YCJIO0BMSI U1 MarHUTHOIO NOJIs1 HAa TPaHULIE pa3zena AByX
cped. JluamarseTuky, napaMaraeTuky. deppomMarneTuky. MaroautHsii

rucrepesuc. Temneparypa Kropu. [Ipupona ¢peppomarnerusma.
/JTex/

3.8

ITocTossHHOE MarHUTHOE TOJIe B Bakyyme U BemecTse /T1p/
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OmnpeaencHue OTHOMICHUS 3apsia YICKTPOHA K €ro MacCe METOJ[0M MarHeTPOHa.
(OnpenesneHre ropu30HTAIBHON COCTABISFONIEH HHAYKIIMA MATHUTHOTO TIOJIS
3emun) /J1a6/

3.10

Ompenenenne pabOTH BEIXOa HJICKTPOHOB U3 MeTasIa. /J1ab/

3.11

DJIEKTPOJUHAMUKA

3aKoH aneKTpoMaruuTHoi naaykuuu. [Ipasuio Jlenna. CiocoGbl M3MEHEHUS
MarHuTHOro roroka. [Ipupona anekrpoMarHuTHOW MHAYKIMH. SIBlIeHUE
camouHAyKiuu. MHaykTuBHOCTH. B3auMmuas nnaykuus. Bzaumuas
UHAOYKTUBHOCTB. Teopema B3anMHocTu. Tok cMmenienus. Teopema o UMPKYIAUI
MarHUTHOTO HOJS B CIIy4ae NPUCYTCTBUS IEPEMEHHBIX AJIEKTPUUECKUX MONEH.
YpaBHenust MakcBeiuia B MHTETpalibHOM (opme. /JIex/

3.12

OnexrpoguHamuka /I1p/

3.13

W3yuenue siBeHus B3anMHOM UHAYKIHMHA.(CHATHE KPUBOW HAMATHUYUBAHUS U
MIETJIM TUCTEPE3rca ¢ MOMOIIbIO ociuniorpada.) /J1ab/

Paznen 4. KOJIEBAHUSA U BOJIHBI

4.1

DJIEKTPUYECKHUE KOJIEBAHU A

Konebarenbupiit KoHTYp. CBOOOIHBIE HE3aTYXAIOLINE U 3aTyXaOLIHe
rapMOHHYECKHE KolieOaHus B KoaeOaTelbHOM KoHType. PopMmyra 1uis mepruosa
KoneOaHui. BEIHYX/IeHHBIE TapMOHHYECKHE KOINeOaH!s B KoJleOaTeTbHOM
KOHType. SIBnenue pezonanca. [lepeMeHHbII TOK. AKTUBHOE, HHIYKTHBHOE U
€MKOCTHOE COIIPOTUBIIEHHUE B LIENH NEPEMEHHOI0 TOKa. PaboTa 1 MOIHOCTD B
LIETIM TIEPEMEHHOr0 TOKa. J[eficTByolIee 3HaUeHNE TOKA U HANIPSHKCHUS.

/Jex/

4.2

SJIEKTPOMATHHUTHBIE BOJIHBI

OKCIIepUMEHTAIBHOE TTOTy4eHHE IIEKTPOMArHUTHBIX BOJH. CyIllecTBOBaHHUE
QIIEKTPOMArHUTHBIX BOJH KaK CIIEACTBHE ypaBHEHHH MakcBea.
Juddepennuansaoe ypaBHEHHE 3IEKTPOMArHUTHOW BOIHBI. CBA3b MEXKIY
BEKTOPaMHM HANPSHKEHHOCTHU JICKTPUUECKOr0 M MarHUTHOTO MOJIEH B
3JIEKTPOMArHUTHOH BoMHE. [IpeoMiieHne 31eKTpOMarHUTHBIX BOJIH Ha TPAHUIIE
pa3zena IByX cpell. JHepTHs U HMITYJIbC 3JIEKTPOMArHUTHBIX BOJH.

/Jex/
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HccnenoBanue 3aTyxaromux kojaeOaHuii B konedarenbHoM KoHType /J1ab/

Pa3pen 5. OIITUKA

5.1

T'EOMETPUYECKAS OIITHUKA.

IonsTHE cBEeTOBOrO Tyya. 3aKOH MPAMOIUHEHHOTO PaCHPOCTPAHEHHsI CBETOBBIX
Jydel B OMHOPOAHBIX CpeliaX. 3aKOH OTPayKEHUs. 3aKOH MPEITOMIICHHS.
IIpunnun ®@epma. IonHoe orpaxenue. LleHTpUPOBaHHBIE ONTUYECKUE CUCTEMBI.
IIpenomreHne cBETOBBIX JIydell Ha MOBEPXHOCTH CHEepUIecKOro 3epKana.
IpenomieHne cBera Ha cheprUuecKOil MOBEPXHOCTH paszeina AByX cpel. ToHkne
nH3BL 300pakeHre IpeMeToB ¢ IIOMOIIbI0 JINH3. OCHOBHEIC
(hoToMeTpHUeCKIe BETNINHEL.

/JTex/

52

DJeKTpOMarHuTHEIC KomeOaHus M BOMHBIL. ['eomerpudeckas onruka /I1p/
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WHTEPOEPEHIIVA 1 AUDPAKIINA CBETA

KorepeHTHOCTh 1 MOHOXPOMAaTHYHOCTb CBETOBBIX BOJIH. MIHTEpdepeHuus cera,
yCIIOBHE MakcHMyoB 1 MUHUMYMOB. OmeiT FOHTa. IHTepdepentms ceera B
TOHKHX IUIEHKaX U miacTuHkax. Onpenencane qudpaxmun. [Tpuammn [rolireHca
-®Openens. Meron 308 @penens. JJudpakius OpeHens Ha KPYTiioM OTBEPCTHH U
mucke. [lndpakuus payrrodepa Ha oguoi menu. Judpakius Opaynrodepa
Ha MU(PaKIIMOHHON pelIeTKe.

/JTex/

54

JUCIIEPCUA U TIOJIAPU3ALIA CBETA

Jucnepcus cBeTa. DNEKTPOHHAs TEOPHs AUCTIEPCUM cBeTa. EcTecTBeHHBIN 1
NoJsIpU30BaHHbIN cBeT. [lomspusanus cBera Ipyu OTPAXKEHUU U IPEIOMIECHUH Ha
rpaHULe ABYX AUAIEKTPUKOB. IIpoxoikaeHue cBeTa uepe3 aHUu30TPOIIHbBIE
kpucTaiisl. [TongapusanonHsle IpU3MbI M TOMSAPoUIbl. 3akoH Mantoca. AHanu3
MONAPHU30BaHHOTO CBETA. BpallieHne rmiockoCTH Moaspu3aiH.

/J1ex/

5.5

Bonnosas ontuka /TIp/

5.6

Wnrepdepenius ceera. Onpit FOHra. (V3MepeHne IIMHHBI CBETOBOM BOJHBI €
MOMOIIBIO TU(PaKIHOHHOM penieTkr). (OnpeaeneHne moKkazaTess mpeioMICHHs
CTEKJIa ¢ IOMOIIBI0 MUKpOCcKoma). /J1ab/

5.7

ITposepka 3axona Maintoca. (OnpenencHue ko3 GHIUeHTa TOTIOMICHU
mpo3pauHbIx Ten). (OnpeaeneHne yriia mojJHoN noispusaiun). /J1ad/

Paznen 6. 9JIEMEHTBI CIIEHIMAJIBHOU TEOPUHN
OTHOCHUTEJIBHOCTH

6.1

IMocTynaTs! criennanbHON TEOPHN OTHOCHTENBHOCTH. [Ipeodpa3oBanns
Jlopenna. CrnenctBus u3 mpeodpasosanuii Jlopernna. MHTepBan Mexmy
coObITHSIMU. VIMITyJIbC B CrIeIMaIbHOM TE€OPUH OTHOCUTENEHOCTH. OCHOBHON
3aKOH PENSTHBUCTCKON AMHAMUKH MaTepUATBHOW TOUKH. DHEPTHS B
CHeNHANTBHON TEOPUH OTHOCUTENbHOCTH. /Cp/

Paznen 7. KBAHTOBAS ®U3UKA

7.1

KBAHTOBAA OIITUKA

TeruoBoe M3MydeHNE U €T0 XapaKTepUCTHKH. 3akoH Kupxroda. 3akoHEI
Credana - borpmana u cmemenns Buna. @opmyns! Penest-Jxunca u [Tnanka.
T'unoresa [Tnanka. @orousl. Dorodddext. YpaBHeHHe DUHIITEHHA TS
BHeIIHero Gorodddexta. IHEprus U UMITYNIbC GoToHa. J[aBiIeHUE cBeTa.
O¢dext Komnrona u ero sneMeHTapHast TeOpHst. EAMHCTBO KOPITYCKY/ISIPHBIX 1
BOJHOBBIX CBOMCTB 3JIEKTPOMAarHUTHOTO H3IIydeHHS.

/JTex/

7.2

KsanroBas ontuka /I1p/
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OJIEMEHTBI KBAHTOBOM MEXAHUKN 1 ATOMHOU ®N31KN
CriexTpsl aTOMOB 1 Monekyi. CriekTp aroMma Bogopoaa. Teopus aroma Boropoaa
nio bopy. ['unoresa ne bpoitns. Coiictea BonH e bpoiins. CooTHoteHune
HeonpeneneHHocteil ['eiisendepra. BomHoBast GyHKIHNS 1 ee BEPOSTHOCTHAS
uHTepnpeTanus. HabmogaeMblie BeIMYUHBI B KBAHTOBOM MEXaHUKE U UX
n3Mepenus. O6mee ypasaenue Llpenunrepa. CranuoHapHOe ypaBHEHHE
penunrepa. JIBrkeHre CBOOOTHON YaCTHIIL. J[BUKEHUE B MOTECHIIMATBHON
sive. [TorenmmanbeHbIi 6apbep. ['apMoHMUECKH OCIIIILIATOP. ATOM BOZOPOA B
KBaHTOBOU MexaHuke. CriuH anekTpoHa. CIMHOBOE KBaHTOBOE YHCO0. [IpuHImm
HEePa3IMINMOCTH TOXKJICCTBCHHBIX YacTUIl. DepMUOHEI 1 GO30HHI.
Ilepuonuueckas cucrema 3J1eMEHTOB MeHzeneeBa.

/Jex/

7.4

OneMeHTHI KBAHTOBOH MEXaHUKH U aTOMHOH (usuku /TIp/

7.5

OrmpezienieHue TeMIIEpaTypHOH 3aBUCHMOCTH HHTEHCUBHOCTH NU3JTy4CHUS] HUTH
naMnsl HakanuBaHuL. (V3ydeHne 3aK0HOB TETIIIOBOTO M3IYYSHHMS C TIOMOIIIBIO
SIPKOCTHOTO TIpoMeTpa.) /J1ab/

7.6

®otodddext. (CHATHE BOTBTAMIIEPHOI, JTIOKCAMIIEPHON M CHIEKTPAIbHOM
XapaKTEePUCTHK (OTORIIEMEHTA U ONpEeAEIeHNne paboThl BBIX0A
aneKkTpona). /J1ab/

Paznen 8. PU3UKA ATOMHOI'O AJAPA U DJIEMEHTAPHbBIX YACTHUIY




8.1 OJIEMEHTBI ®U3UKN ATOMHOI'O SAJIPA 2

Hedext Maccel 1 3HEprHs CBsi3H sapa. CIIUH AApa ¥ €ro MarHUTHBIH MOMEHT.

Snepubie cwtbl. Monenu sapa. PamnoakTHBHOE U3ITydSHHE U €70 BUIBI. -

pacmaj. -u3nydeHue. -u3IydeHue. SaepHble peakiui U UX OCHOBHBIE THITHI.

Peaxuus nenenus sapa. Llennas peakuus nenenus. Peakuus cuHTe3a aTOMHBIX

aaep.

/JTex/
8.2 OJIEMEHTBI ®N31KU DJIEMEHTAPHBIX YACTHUIL] 2

Kraccpl aneMeHTapHbIX 4acTHIL M BUIBI UX B3auMmoneicTeuid. Knaccudukarus

3JIEMEHTAPHBIX YacTHL. [IpMHINI HEPA3IMUUMOCTH TOXKIECTBEHHBIX YacTHULL.

CrnuH 1 Ipyrye KBaHTOBBIC YHCIIA DJIEMEHTAPHBIX. YaCTHIIBI 1 aHTUYACTHIIBL.

Bosons! 1 pepMuonbL. AnpoHB! 1 Me30HEL JlenToHb!. IIpomMexyTodHbie 0030HBI.

KBapku u riooHbL.

/JTex/
83 OneMeHTH! (PU3NKH ATOMHOTO S/Ipa M AJIeMEeHTapHBIX gacThil. /I1p/ 2

Paznen 9. CAMOCTOSATEJBHASA PABOTA
9.1 IToxaroroBka k siekiusm /Cp/ 9
9.2 IMonroroBka k tabopaTopHbiM padoram /Cp/ 18
9.3 IToaroroBka K MpakTHYECKUM 3aHATHIM /Cp/ 18
9.4 BrImonHeHne KOHTpoIbHOM paboTsl /Cp/ 8,6
9.5 Ioxroroka k snekuusm /Cp/ 18
9.6 IToaroroBka K MpakTHYECKUM 3aHATHIM /Cp/ 18
9.7 Ioxroroska k mabopaTopHeIM paboram /Cp/ 18
9.8 Ioaroroeka k 3auery /Cp/ 8,75

Paznen 10. KonTtakTHbIE Yachl Ha aTTECTALMIO
10.1 KontponbsHnas padora /KA/ 0,4
10.2 Koncynbramnus nepen sx3ameHom /K3/ 2
10.3 Ox3amen /K3/ 0,35
10.4 3auer /KA/ 0,25

5. OHEHOYHBIE MATEPUAJIbI

OrneHouHbIe MaTepHaNbl A IPOBEACHUS MPOMEKYTOUHON aTTeCTalMK 00yJaroIUXCsl IPUBECHB! B MPUIIOKEHHH K

pabouei mporpaMMe JUCIUILTAHBL.

@DopMBI ¥ BHIBI TEKYIIETO KOHTPOJS IO AUCHUIUTHHE (MOIYIIO), BUIBI 3aaHUH, KPUTEPHUH MX OIICHUBAHMUS,
pacmpeneneHre 6aIoB IO BUAAM TEKYIIETO KOHTPONIS pa3pabaThIBAIOTCS MPENOAaBaTeNIeM JUCIUILINHEI C YUSTOM €€ CIIeIU(DUKH U

JOBOIATCA 1O CBEACHUA o6yqafomnxc;1 Ha I€pBOM y’{€6HOM 3aHATHU.

BUOC.

Texymuii KOHTPOIb YCIIEBAEMOCTH OCYIIECTBISICTCS MIPEoaBaTesieM IUCIUIUIMHBI (MOIYIs) B paMKaxX KOHTaKTHOM
paboTHI 1 caMOCTOATETBHOM paboThl o0ydaronmxcs. st GUKCHpOBaHMS Pe3yabTATOB TEKYIIETO KOHTPOIS MOXKET HCIOIb30BaThCS

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

6.1. Pexomenayemasi iuteparypa




6.1.1. OcHoBHasI TUTepaTypa

ABTOpBI, COCTaBUTEIH 3armaBue Wznarensc Omn. agpec
TBO, FOJ
JI1.1 |Cagennes U. B. Kypc obreit ¢pusuku. T. 2. DIeKTpUIeCTBO U MarHETU3M. CaHkT- https://e.lanbook.com/bg
Bomnbl. Ontrka: yaebHoe mocooue [etepOyp
r: Jlanp,
2018
JI1.2 | Cagenbes U. B. Kypc o6reit ¢pusuku. T. 3. KBantoBast ontika. ATOMHas CaHkr- https://e.lanbook.com/bg
¢uznka. dusuka TBepaoro Tena. drusznka aTOMHOTO SIIpa U [eTepOyp
9JIeMEHTAPHBIX YaCTHII: yieOHOe mocodue r: Jlaus,
2018
JI1.3 |Yepros A.T., O6mas ¢usnka Mocksa: | http://www.book.ru/bool
Bopobser A.A., KnoPyc,
Makapos E.®., 2020
Oszepos P. I1., Xpomon
B.M.
JI1.4 | Casennes U. B. Kypc obmeit ¢pusuku. T. 1. Mexannka. MosekynspHas CaHkT- https://e.lanbook.com/bg
¢m3mKka: yaebHOe mocobue IMetepOyp
r: JlaHp,
2019
6.1.2. Jlono/iHUTE IbHAS JIUTEPATypa
ABTOpBI, COCTABUTEIH 3arnaBue Wznarensc 3. agpec
TBO, TONI
JI2.1 [BopobseB A.A., 3agavHuK 10 (hHU3HUKE Mocksa: | http://www.book.ru/bool
Yepros A.T'. KunoPyc,
2017
JI2.2 | ankapusa W.IT., Oobmas ¢usnka. COOpHUK 33124 Mocksa: | http://www.book.ru/bool
Kupsbsnos A.I1., KnoPyc,
Ky6apes C.1., 2019
Pazunosa C.M.

6.2 I/IH(l)OpMaIIl/IOHHbIe TEXHOJIOTMH, UCIIOJIb3YyEeMbl€ IPU OCYIIECTBJICHUHA OﬁpaBOBaTe.ﬂLHOFO nmpouecca 1mo IMCUUIJInHe

(Mony.Jio)

6.2.1 TlepeyeHb TULEH3HOHHOIO U CBOOOJHO PACIIPOCTPAHSIEMOI0 IPOIPAMMHOIO0 o0ecneyeHust




6.2.1.1

MS Office

6.2.2 Ilepeyenn npodeccuoHAIBHBIX 023 JaHHBIX U MH(GOPMALMOHHBIX CIIPABOYHBIX CHCTEM

6.2.2.1

EcTecTBeHHOHAYYHBIH 00pa3oBaTeNIbHBIN TopTai: http://en.edu.ru/

6222

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

6.2.2.3

KoncynbranT moc

6224

I'apant ACIIKT

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJISA)

7.1

YdaeOHBIe ayAUTOPUH IS IPOBEICHUS 3aHATHH JISKIIMOHHOTO THIIA, YKOMIUIEKTOBAHHBIC CIICIIHATN3HPOBAHHON
MeOeIIbI0 M TEXHHYECKUMH CPEACTBAMH 00YUCHHUS: MyIbTHMEANITHOE 000pyJOBaHME IS IPEAOCTABICHUS yIeOHOH
rHpopMaIuK OONBIION ayAUTOPUU W/UIIH 3BYKOYCHIIMBarOIee 000pyI0oBaHHE (CTAlMOHAPHOE WIM IEPEHOCHOE).

7.2

YueOHbIe ayAUTOPUH AT IPOBEACHUS 3aHATHH CEMHUHAPCKOTO THIIA, TPYIIOBBIX U WHIUBHIYAIbHBIX KOHCYIBTAIIHI,
TEKYIIEro KOHTPOIISI U MPOMEXKYTOUHOMN aTTeCTAIlHH, YKOMIUIEKTOBAHHbIE CIICIUATN3UPOBAHHON MeOEIbIO 1
TEXHUYECKUMHU CPEACTBAMU OOYUCHHS: MYJIbTUMEANITHOE 000PYI0BaHNE W/UJIH 3BYKOYCHUITUBAIOIIIEEe 000PYy/I0BaHUE
(cranroHapHOE WITH TIEPEHOCHOE)
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[TomemnteHus 111 CaMOCTOSTENBHOM PadOThl, OCHAIICHHBIE KOMITBIOTEPHOI TEXHUKOH ¢ BO3MOKHOCTBIO ITOJKIIIOYEHHS K
cetu "MHTepHET" U 00eCHeUeHHEM NOCTYIIA B HJICKTPOHHYIO HH(POPMAIIHOHHO-00pa30BaTENbHYIO CPENy YHUBEPCHUTETA.

7.4

[omemntenus 11 XpaHEHHUS U MPO(IIIAKTHIECKOT0 00CITyKUBaHHS yaeOHOT0 000pyI0BaHHUS

1.5

Jlabopatopuu, OCHaIICHHBIC CIICIHATBHBIM Ja00pATOPHBIM 000PYIOBAaHUCM:

7.6

JlabGopaTopus MEXaHUKH, BKIIFOUAromas: 610k anektpoHasid ®M1/1, mamuaa AtByna ®M11, mastauk MakcBena
OM12, ynusepcanpHblii MassTHUK PM 13, masTHuK O6epOexa ®PM 14, moayns FOura u moayns casura ®M 19,
coynapenue mapos ®M17;

7.7

JlaGopartopust a5ieKTprdecTBa U MarHeTu3Ma, BKimovatomas: creHasl TKO aekTpruuecTBa 1 MarHeTu3Ma, B TOM YUCiie
ociumiorpader C1-94, reHepaTophl CUTHAIOB HU3K0YacTOTHBIE ['3-118, HCTOYHUKY MATaHUS, Mara3uHbI CONMPOTHBIICHUH,
Habop moxyneit OIID;

7.8

JlaGopaTopus ONTHKH, BKJIIOYAIOIIAs KOMIUIEKT onTH4ecKoro obopynoBanus PMC, B ToMm gucie: 6a3bl ONTHYSCKON
CKaMbH, MOIYIPOBOAHUKOBBIC JTa3ePhl ¢ FOCTHPOBOYHBIM MOIyAeM, (DOTONPHEMHHUKH, HAOOp JIMH3, SKPaHbI C MACIITaOHOM
CeTKO#; aBToTpanchopmaTop oaHodazubiit JTATP-2,5; kommiekT outnii.




