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1. IEJTA OCBOEHMSI 1M CLIUIIJIMHBI (MOYJIST)

1.1| Ilens mpenogaBaHus AUCLUILIMHBL:

1.2 | dopmupoBanne y 00yJaromuXcsl €CTEeCTBEHHOHAYIHOTO MAPOBO33PEHHMS; HAYTHOTO MBIIUICHHS; IIETIOCTHOTO
IPEACTAaBICHUS O (PH3UUECKUX 3aKOHAX OKPYXKAIOIIEr0 MUPa B X €AMHCTBE U B3aHMOCBSI3H; HABBIKOB ITPUMEHEHHUS
TIOJNIOXKEHUH (PYHIAMEHTAIBHOMN (DM3UKU IIPH PEIICHHH KOHKPETHBIX MPEIMETHO-IIPOMIIBHBIX 331a4; TCOPETUICCKOH U
MIPAaKTHYIECKOH 0a3bl ISl YCIEITHOTO OCBOCHHS IMHU CIIEIIHATBHBIX THCIIUITIHH.

1.3 | 3apaun TUCLIUTUINHEL:

14— OCBOEHME O0YJaIOIMMUCS 3HaHUH 00 OCHOBHBIX (DM3MYECKHX SIBICHHSAX M IPOLECcCax, OCHOBHBIX (PU3MUECKUX
BENMYMHAX U (PU3NYECKUX KOHCTAHTaX, OCHOBHBIX (DM3MYECKUX 3aKOHAX M TPAHUIIAX UX IPHIMEHUMOCTH,
(byHIaMEHTANBHBIX (GU3WIECKUX SKCIIEPUMEHTAX M MX POJIM B Pa3BUTHN HAYKH, HA3HAUCHNH W NPHUHIUIIAX JICHCTBHS
BaXXHEUIINX (PU3NUYECKUX PHOOPOB;

1.5 npuobpereHre 00yJaroIMMUC YMEHHH OOBSCHUTH OCHOBHBIE HAaONIOAaeMble IPUPOAHBIC W TEXHOTCHHEIC
SBJIEHMS U 3G eKThl Ha 0a3e 3aKOHOB KJIACCHYECKON U COBPEMEHHOH (DH3MKH;

1.6 |— npuoOpeTeHre 00yJarOMIUMUC YMEHUH U HAaBBIKOB HCIIOIB30BAHUS METOTUKH (PH3MUECKHX HU3MEPEHHUN H
00pabOTKH KCIEPUMEHTANIBHBIX JAHHBIX, HCIIOIB30BAHMUS METO0B (DH3MIECKOr0 MOJICIIMPOBAHMS IS PEILCHUS
KOHKPETHBIX €CTeCTBEHHOHAYYHBIX M TEXHHIECKUX 3a]1a4;

1.7]|- pHOOPETeHUE 00YYAIOMIMMHUCS HABBIKOB IKCILTYaTAllMH OCHOBHBIX IPHOOPOB M 00OPYNOBAaHHS COBPEMEHHOH
¢dm3myeckoit mabopaTopnu, 00pabOTKH U HHTEPIIPETUPOBAHNS PE3YIBTATOB SKCIIEPUMEHTA.

1.8

2. MECTO JUCHUIIJIMHBI (MOAYJIA) B CTPYKTYPE OBPA3OBATEJIbHOU ITPOI'PAMMBbBI

Hukn (pazapen) OIT: | b1.0.10

3. KOMIIETEHIIH OBYYAIOIIETOCSI, POPMUPYEMBIE B PE3YJIbTATE OCBOEHMSI JUCLIUILINHEI
(MOJLYJIST)

OIIK-1 CrocobeH pemaTs HHKEHEPHbIE 331a4U B IPO(ECCHOHATBHOM JeATEIFHOCTH C UCIIOIb30BAHUEM METOA0B €CTECTBEHHBIX
HayK, MaTeMaTHYECKOr0 aHalIN3a M MOZEINPOBaHUS

OIIK-1.2 ITpuMeHsIeT OCHOBHBIE MOHATHS U 3aKOHBI €CTECTBCHHBIX HAyK AT PEIICHHS IPeIMETHO-IPOMMIBHBIX 3a1a4

OIIK-1.3 HpI/IMCH}ICT €CTCCTBCHHOHAYYHBIC METOAbI TCOPETUUECCKOI'O U SKCIEPUMEHTAJIBHOI'O UCCJICAOBAHUA 06’BCKTOB, IIponeccoB,
ﬂBHeHHﬁ; MIPOBOAUT SKCIICPHUMCHTHI 110 Sa)IaHHOﬁ MCTOAUKE U aHAJIU3UPYCT PE3YJIbTAaThl

B pe3ysbTaTe ocBOeHUsI AMCUHUIIMHBI (MOAYJIs1) 00Y4YAKOUIUICS T0KEH

3.1 |3HaTh:

3.1.1 | ocHOBHBIE MOHATHS U 3aKOHBI KIIACCUUECKON U COBPEMEHHOM (DU3HKHU U UX POJIb B PEIICHUH MPEIMETHO-NIPOPUIEHBIX
3a71a4;

3.1.2 | MeTOmBI TEOPETUUECKOTO U IKCIEPUMEHTAIBHOTO HCCIe0BaHHs (HH3UMUECKUX OOBEKTOB, IPOLIECCOB U SIBICHUIL,
METOJMKY IIPOBENICHNS H 00PaOOTKH pe3yNIbTaTOB (PH3NIECKOro IKCIEPHMEHTA

3.2 | YMeTh:

3.2.1 | ucrosb30BaTh OCHOBHBIC ITOHATHS U 3aKOHBI (I)I/ISI/IKI/I T pCICHUA Hpe,I[MeTHO-HpO(I)I/IHLHBIX 3a1aa4;

3.2.2 | IpUMEHATH METO/bl TEOPETUYECKOTO M SKCIIEPUMEHTAILHOTO UCCIIEAOBaHUs (PU3NUECKUX OOBEKTOB, IPOLIECCOB U
SIBJICHUH, TIPOBOJNTH (PM3NUECKUE SKCIIEPUMEHTHI 10 33JJaHHOH METOAMKE M 00pabaThIBaTh X PE3YIbTaTh

3.3 | Baragern:

3.3.1 | HaBBIKaMU MIPUMEHCHUS OCHOBHBIX IMOHATHI M 3aKOHOB KITACCHYECKOI U COBPEMEHHOMN (PU3UKH IJIsl PELICHHS PEIMETHO-
poMITEHBIX 3a/1a4;

3.3.2 | HaBabIKaMH OPUMCHCHHA MCTOAOB TCOPETHUUYCCKOI0 M S3KCIICPUMEHTAJIBHOI'O UCCIICTOBAHU A (I)I/ISI/I‘{CCKI/IX 06T>GI(TOB,
IponecCoB U ﬂBHCHI/Iﬁ, HaBbIKaMH ITPOBCIACHUS (1)I/ISI/I‘wIeCKI/IX SKCIICPUMCHTOB I10 SaﬂaHHOﬁ METOIUKE 1 O6pa6OTKI/I nux

pe3yNnbTaToOB
333
4. CTPYKTYPA U COAEP KAHUE JUCIUIIJIUHBI (MOAYJIS)
Kon HaumeHoBaHue pa3jie/ioB U TeM /BUA 3aHATHS/ Cemectp | Yacos | IIpumeuanue
3aHATHSA / Kype

Pazpen 1. DU3NYECKHUE OCHOBbI MEXAHUKHN




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
MmastHuKa. (OnpeeneHne MOIYIsl CIBUTa C TIOMOIIIO TIPYKUHHOTO
MasiTHHKA.) /J1a6/

Pazpen 2. QJIEMEHTBI CIIELIIUAJIBHOU TEOPUUN
OTHOCHUTEJIBHOCTH




2.1

IMocTynaTs! criennanbHOM TEOPUU OTHOCUTENBHOCTH. [Ipeobpa3oBanus
Jlopentia. CieactBus U3 npeodpasoBanuii Jlopernna. MHTepBaT MEXIY
cOOBITHSIMU. VIMITYITBC B CIIEIIATBHON TEOPHH OTHOCUTENEHOCTH. OCHOBHOIM
3aKOH PENSTUBUCTCKOM AMHAMUKHI MaTepUATbHON TOUKH. DHEPrHus B
CHeLUXaNbHONH TEOPUH OTHOCUTENBbHOCTH. /Cp/

14

Pazpen 3. TEPMOJANHAMMWKA 1 MOJIEKYJIAPHAS ®U3UKA

3.1

OJIEMEHTBI TEPMOJIMHAMUKN OcCHOBHbIE
ompeneNeHus U NOoHATUs TepMonuHaMuku. HyneBoe Hauano TepMOJUHAMUKYA U
noHsATHE TeMnepatypbl. TepmoauHamuyeckue GpyHkun cocrosHus. [lepsoe
Hauayio TepMoarHaMuky. TemnoemkocTs. M3onponeccsl. Bropoe Hauano
TEPMOIMHAMUKH B Pa3INUHBIX (popMynrpoBKax. [I0HATHE TEMIOBOH MAIINHEL.
KITJ TeruioBoit mamunel. [Hukn Kaprao u Teopema Kapro. HepaBenctso
Kiaysuyca. Ontponust. TpeTbe Hauano TepMofuHAMUKH. /JIex/

32

Onpenencnue ko3 uIeHTa BI3KOCTH KUAKOCTH 1o MeTony Ctokca. /J1ab/

33

OJIEMEHTHI CTATUCTUYECKOU ®U3UKN.

OCHOBHBIE MTOJIOKEHUSI KHHETHYECKOH TEOPUU HICATBbHOrO ra3a. YpaBHEHUS
COCTOSIHMS U/I€AJIBHOIO U PEAIbHOIO ra3a. YpaBHEHHE KHHETHYECKOH TEOpUH
ra3oB Juis nasieHus. @azoBoe npoctpaHcTBO. OyHKIUS pacipeneeHus.
Kiaccuueckas u kBaHToBast cratuctika. Pacnpenenenne Makcsena.
Bapometpuueckas popmyna. Pacnipenenenue bonbimMana. ITousitue o
KBaHTOBOM ctaructuke boze-DitHinreiina u @epmu-/upaka. CBs3b SHTPONHH C
TEPMOJUHAMUYECKON BEPOSTHOCTBIO. SIBIEHUS epeHoca.

/JTex/

34

OrmpesienieHre OTHOIICHHUS TEINIOEMKOCTEN ra3a METOJIOM a1HabaTHuecKoro
pacmupenwust. /J1a6/

3.5

DJeMEHTHI CTAaTUCTUYECKOH (I3UKA. DIeMeHTH! TepMoauHaMuk /I1p/

Pazpen 4. JJIEKTPUYECTBO U MATT'HETHU3M

4.1

SJIEKTPOCTATHYECKOE IIOJIE B BAKYYME

DNeKTpUUYECKUH 3apsi U dJIeKTpocTaTuyeckoe noie. HanpsokeHHOCTs 1
MOTEHIIHAN HJIEKTPOCTATUYECKOro 1ojst. CBOMCTBO CYHEPIIO3UIINH AT
ANEeKTpOCTaTHYECKUX noael. CBA3b MeXy HaNPsKEHHOCTBIO
3JIEKTPOCTATHUECKOr0 MO U noTeHuanoM. IToTok BekTopa Halps>KeHHOCTH
3JIEKTPUYECKOr0 I0JIs 4epe3 IOBEPXHOCTh U TeopeMa I'aycca. IIpumenenue
TeopeMbl ['aycca K pacdeTy 1eKTpocTaTH4IeCKUX nonel. TeopeMa o HUPKyIALUU

JUISL BEKTOPA HAMPSKEHHOCTH DIEKTPHUYECKOrO MOJIS.
/J1ex/

4.2

DJIEKTPOCTATUYECKOE TTIOJIE B ITPOBOIHUKAX 1 TUSJIEKTPUKAX
DAEKTPUUECKHUIA AUIIONb U IIEKTPUUECKUI JTUMONBHBIN MOMEHT. J{UIONbHbIE
MOMEHTBI MOJICKYJT AM3JIeKTpUKa. [1osipHbIE U HENMOISIPHBIE TUAJICKTPHKH.
Tonspuzamus nusnexTpukoB. Bexrop monsipuszanuu. Teopema ["aycca mmst
BEKTOpa MoJsipu3aluu. BekTop 35eKTpuueckoro cMemieHus. YCIoBUs Ha
rpaHyIe ABYX IUAJIEKTPUKOB. [[pOBOTHHUKH B 3JIEKTPOCTATUUECKOM TIOJIE.
DNEKTPOEMKOCTh YeIUHEHHOT0 poBOAHKUKA. KOHIeHCcaTOpBl. DHEPTHsl CHCTEMBI
3apAJI0B U AJIEKTPUUECKOTrO MOJIS.

/Cp/

43

DJeKTpoCcTaTHUECKoe Mojie B BakyyMme U BemecTse /I1p/

44

HccnienoBanne snekTpoctatuieckux nonei. (M3ydenue 3akona Oma.) /J1a6/

4.5

MNOCTOAHHBIN SJIEKTPUYECKHU TOK

YcoBus CyILECTBOBAHHUS IOCTOSIHHOTO JIEKTpUYecKoro Toka. Cumna u
IJIOTHOCTh TOKA. YpaBHEHUE HENPEPHIBHOCTU. 3aKoH OMa /17151 OTHOPOJIHOTO
y4acTKa Lenu. DIeKTPOIBIXKYIIAs crjla U HanpsbkeHue. 3akoH Oma st
HeoIHOpoAHOTro ydacTka uenu. [Ipasuna Kupxroga. [Ipumeps! pacuera
Pa3BETBIICHHBIX AIEKTPHYECKUX IIETIeH ¢ moMoIIbio mpaBmi Kupxroda. Pabora u
MOIIIHOCTh TOKa. 3akoH [[xoyns-Jlenua.

/JTex/

4.6

[ocTosiHHBIHM nekTpuyeckuit Tok /I1p/




4.7

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.

/JTex/

4.8

MarHuTHblE MOMEHTBI aTOMOB U MOJIEKYJ. BEKTOp HAMarHH4YEHHOCTH BEILECTBA.
Teopema 0 HUPKyYISILKU 1Sl BEKTOPA HAMATHUYEHHOCTU. MaruurHas
BOCHPHUHMYHBOCTD M MarHUTHAas IIPOHUIIAEMOCTH BelecTBa. HanpskeHHOCTD
MarHutHoro nomus. Teopema o IUPKyISLUK AJIs1 BEKTOPB! HANPSKEHHOCTH
MAarHUTHOIO NOJIA. YCJI0BHS U1 MarHUTHOLO NOJIs1 HAa TPaHHUIIE pa3zena ByX
cped. JluamarueTuky, napaMaraeTuky. deppomMarneTuky. MaruutHsii
ructepesuc. Temneparypa Kropu. Ilpupona dpeppomaraerusma.

/Cp/

4.9

ITocTostHHOE MarHUTHOE TOJIEe B BakyyMme U BemecTse /T1p/

4.10

OmnpeneneHue OTHOMICHUS 3apsiia JICKTPOHA K €ro MacCe METOJ[0M MarHeTpOHa.
(OnpenesneHre ropu30HTAIBHON COCTABISIFONIEH HHAYKIIMA MATHUTHOTO TIOJIS
3emun) /J1a6/

4.11

Ompenenenne pabOTH BEIXOA HICKTPOHOB U3 MeTasIa. /J1ab/

4.12

OJIEKTPOJJUHAMUKA

3aKoH 3JIeKTpOMarHuTHOHM nHayknuu. [IpaBuio Jlenna. CiocoOsl H3MEHEHUS
MarHuTHOTO ToToKa. [Ipupoa 31eKTpOMarHuTHOW UHITYKITUH. SIBIIeHNE
camouHayKuuu. MHaykTuBHOCTh. B3auMmuas nnaykuus. Bzaumuas
HHAYKTUBHOCTB. Teopema B3auMHocTU. Tok cmemenus. Teopema o UPKYIALUN
MarHUTHOTO TIOJIS B CJTy94ae MPUCYTCTBUS MEPEMEHHBIX JICKTPUICCKUX TOJICH.
VYpaBHeHus MakcBeiuia B MHTETpanbHOi hopme. /JIex/

4.13

OnexrpoguHamuka /I1p/

4.14

W3yuenue siBneHus B3anMHOM HHAYKIMA.(CHATHE KPUBOW HAMATHUYHUBAHUS U
MIETIIN TUCTEPEe3rca ¢ MOMONIbI0 ocimuniorpada.) /J1ab/

Pazpen 5. KOJIEBAHUSA U BOJIHBI

5.1

SJIEKTPUYECKUE KOJIEBAHIMA

Konebatenbusiit koHTyp. CBOOOIHBIC HE3ATYXAIOIIME U 3aTyXaloIINe
rapMOHHYECKHE KojiebaHns B KoaeOaTebHOM KoHType. PopMmyra 1uis repruosa
KoneOaHui. BEIHYXIeHHbIE TapMOHHYECKIE KONeOaHHs B KolleOaTeTbHOM
KOHType. SIBnenue pezonanca. [lepeMeHHbII TOK. AKTUBHOE, HHIYKTHBHOE U
€MKOCTHOE COIIPOTHBIICHHE B LIETIN NIEPEMEHHOTO TOKa. PaboTa 1 MOIIHOCTS B
LIETIM TIEPEMEHHOr0 TOKa. JeficTByolee 3HaUeHNE TOKA U HANIPSKCHUS.

/Jex/

52

SJIEKTPOMAT'HUTHBIE BOJIHBI

DKCIIEPUMEHTAIBHOE TTOTy4€HHE IIEKTPOMArHUTHBIX BOJH. CyIIleCTBOBaHHUE
3JIEKTPOMArHUTHBIX BOJIH KaK CIIE€JCTBHE YpaBHEHUN MakcBena.
Juddepennuanbaoe ypaBHEHHE 3I€KTPOMArHUTHOH BOIHBI. CBA3b MEXKIY
BEKTOPaMH HANPSHKEHHOCTH IEKTPUUECKOr0 M MarHUTHOTO MOJIEH B
AIIEKTPOMAarHUTHOH BoNHE. [IperoMieHue 3IeKTpOMarHUTHEIX BOJIH Ha TPaHHLE
paszena IByX cpe. JHEpTHsl U HMITYJIbC 3JIEKTPOMArHUTHBIX BOJH.

/Cp/

Paszgen 6. OIITUKA

6.1

T'EOMETPUYECKAS OIITHKA.

IMonsTie cBeToOBOrO Myda. 3aKOH MPSAMOIMHEHHOTO PaCIPOCTPAHEHHS CBETOBBIX
Ty4yel B OMHOPOAHBIX CpeliaX. 3aKOH OTpaXKeHUsl. 3aKOH MPETOMIICHHUS.
IIpunnun ®@epma. IlonHoe orpaxenue. L{eHTpUpOBaHHBIE ONTUYECKUE CUCTEMBI.
IpenomieHne CBETOBBIX Jydel Ha MOBEPXHOCTH C(EPUIECKOro 3epKaja.
IIpenomiienue cBeTa Ha chepryecKoi MOBEPXHOCTH pasena AByX cpel. ToHkue
nuH3bL. M300paxkeHne mpeMeToB ¢ OMOIIEI0 THH3. OCHOBHBIE
(oToMeTprUeCcKre BETHINHEI.

/JIex/

6.2

OnexTpoMarHUTHBIE KonebaHus 1 BoNHBL ['eomerpudeckas ontuka /I1p/




6.3

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/

6.4

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.

/Cp/

6.5

Bonnosas ontuka /TIp/

6.6

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

6.7

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

Paznen 7. KBAHTOBASA ®U3UKA

7.1

KBAHTOBAA OIITUKA

TemnoBoe u3MydeHne U €ro XapakTepucTuky. 3akoH Kupxroda. 3akoHsl
Credana - bonbiimana u cmeterns Buna. ®opmyinel Penes-/xunca u [Tnanka.
T'umoresa [Tnanka. @oronsr. DoTodddexT. YpaBHeHHE DIHHINTEHHA TS
BHemrHero (horoddexra. DHeprus u UMITyIsC (hoToHA. /laBneHue cBeTa.

B¢ dexr Komnrona u ero aneMeHTapHast Teopust. EAMHCTBO KOPITYCKY/ISIPHBIX U
BOJTHOBBIX CBOMCTB 3JIEKTPOMArHUTHOI'O H3ITy4eHHS.

/JTex/

7.2

Ksanrosast ontuka /T1p/

7.3

OJIEMEHTBI KBAHTOBOM MEXAHUKU 1 ATOMHOU ®N31KU
CnexTpsl aTOMOB U Monekyi. CriekTp aroMa Bozopoja. Teopust aroma Bofopoaa
nio bopy. I'mnoresa ne bpoitns. Coiicta BonH e bpoiins. CooTHotenue
Heonpenenennocteil ['eiizendepra. BonHoBas QpyHKUUS U €€ BEpOSTHOCTHAS
uHTeppeTanys. HabmomaeMble BETHYHHBI B KBAHTOBOH MEXaHUKE U UX
n3mepenns. Oomee ypasHenune llpeanarepa. CtannoHapHOE YpaBHCHHE
penunrepa. [BrkeHne CBOOOIHON YaCTHIIBL. J|BUKEHUE B MOTEHIIUATBHON
sime. TloreHnuanbHbli 6aprep. ['apMoHnyeckuil ocMuIATOp. ATOM BOAOPOJA B
KBaHTOBOW MexaHuke. CnuH 3ekTpoHa. CIIMHOBOE KBaHTOBOE 4Mcio0. IIpuHummn
HEPa3TMUINMOCTH TOXIECTBEHHBIX YacTHIl. DepMHOHBI U O030HEI.
Ilepunoaunueckas cuctema 31eMeHTOB MeHeneeBa.

/JTex/
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DJIeMEHTHI KBAHTOBOM MEXaHUKH U aTOMHON (u3ukw /TIp/

7.5

OmnpenencHue TeMIIepaTypHOM 3aBUCHMOCTHA HHTCHCHBHOCTH M3JIyUCHHST HUTH
namribl HakanuBauus.(M3ydenne 3aKOHOB TEIIOBOr0 H3IyYEHHs C TIOMOII[BIO
SIPKOCTHOTO THpomeTpa.) /J1ab/

7.6

®ororddext. (CHATHE BOIBTaAMIIEPHOH, JTFOKCAMITEPHOH U CIICKTPAIBHOMN
XapaKTepUCTHUK (POTORIIEMEHTA M OIpeIeNICHNEe PadoThI BEIX0O/A
aneKkTpona). /J1ab/

Pazpen 8. DU3NKA ATOMHOI'O SI/IPA 1 QJIEMEHTAPHBIX YACTHI]

8.1

OJIEMEHTBI ®U3UKU ATOMHOI'O AJIPA

Jedext mMaccs! 1 3Heprus cBs3u sAapa. CIIHH AApa ¥ €ro MarHUTHBIA MOMEHT.
S nepusbie cuibl. Monenu siipa. PagroakTUBHOE M3JIy4Y€HUE U €r0 BUBL. -
pacnaj. -u3IydeHHe. -u3lydeHue. SnepHble peakiiui U UX OCHOBHBIE THIIBL.
Peaxnusa nenenus sapa. Liennas peakuus neneHus. Peakiys cuHTe3a aTOMHBIX
saep.

/Cp/




8.2 SJIEMEHTBI ®U3WUKU 3JIEMEHTAPHBIX YACTHI] 2 6
Kitaccel ai1eMeHTapHbIX YacTUIl U BUJIBI X B3anMonencTBuid. Kinaccudukanus
3JIEMEHTAPHBIX YacTHL. [IprHINT Hepa3TMINMOCTH TOKISCTBEHHBIX YaCTHIIL.
CnuH 1 Apyrue KBaHTOBBIC YHCIIA 3JIEMEHTapHBIX. YaCTUIBI ¥ aHTHYACTHIIBL.
Bozonsl 1 pepmuonbl. AnpoHs! 1 Me30HBL. JlenTonsl. [IpoMexyTouHbie 6030HBI.

KBapKku 1 rIIiO0HBL
/Cp/

Paznen 9. CAMOCTOATEJIBHAS PABOTA

9.1 IToaroroBka K siekitusm /Cp/ 1 16
9.2 IToxaroroBka k JtabopaTopHbIM padotam /Cp/ 1 16
9.3 INoaroroBka k nmpakTHyeckuM 3aHstusm /Cp/ 1 16
9.4 BrinonHeHne KOHTPOIbHOM paboTs /Cp/ 1 8,6
9.5 IMoxroroka k sekiusm /Cp/ 2 8

9.6 IToaroroBka K MpakTHYECKUM 3aHATHIM /Cp/ 2 16
9.7 IToxaroroBka k JtabopaTopHbiM padotam /Cp/ 2 16

Pa3pen 10. KoHTaKTHBIE Yachl HA ATTECTALMIO

10.1 KontponbsHas padora /KA/ 1 0,4
10.2 3auer /KD/ 1 0,25
10.3 Komncynbrarus nepen sx3amMenom /KD/ 2 2

10.4 Ox3amen /KD/ 2 0,35

5. OHEHOYHBIE MATEPHAJIBI

OlLieHOYHBIE MaTepHabl IS IPOBEACHHS MPOMEKYTOMHOH aTTeCTAlMH O00YYAIONIMXCS TIPUBEICHBI B MPHIOKEHHUH K
paboueii mporpaMme TUCTIUTUTAHBL.

DOpMBI U BUBI TEKYIIETO KOHTPOJS MO AUCLUILIMHE (MOMYINIO), BUABI 3aJaHUN, KPUTEPUH UX OLCHUBAHUS,
pacnpezeneHne 6aIoB 10 BHIaM TEKYIIEro KOHTPOJISI pa3pabaThiBAOTCS MPENoIaBaTeeM AUCIHUILIHHEI C YIETOM ee CrelupHKU 1
JOBOIATCA A0 CBECACHUA 06yanOH_[I/IXC$I Ha ICpBOM y‘IC6HOM 3aHATUH.

Texymuii KOHTPOJIb YCIIEBAEMOCTH OCYILECTBISIETCS MPENoJaBarTeileM AUCHUILUTMHBI (MOIYIs) B paMKaxX KOHTaKTHOU
paboThI U CaMOCTOATEIBHOMN paboThl 00yuyaronmxcs. st pUKCHPOBAHUS PE3yAbTATOB TEKYILIETO KOHTPOJISI MOXKET HCIIOIb30BaThCS
BUOC.

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

6.1. Pexomenayemas Jureparypa

6.1.1. OcHoBHasi IMTEpaTypa

ABTOpBI, COCTABUTEIIH 3arnaBue Uznarensc On. agpec
TBO, TO1I
JI1.1 |Cagennes U. B. Kypc obmeit ¢pusukn. T. 3. KBanToBas ontuka. ATOMHast Cankr- https://e.lanbook.com/bq
¢uznka. duzuka TBepaoro Tena. drusnka aTOMHOTO SIIpa U [etepOyp
3JIEMEHTAPHBIX YaCTHIL: yueOHOe oco0me r: JlaHb,
2018
JI1.2 (YeptoB AT, Oobmas ¢pusnka Mocksa: | http://www.book.ru/bool
Bopobres A.A., KnoPyc,
Makapos E.®., 2020
Osepos P. I1., Xpomos
B.J.




ABTOpBI, COCTABUTEIH 3arnmaBue Wznarensc Omn. agpec
TBO, TOJ
JI1.3 | Cagenbes U. B. Kypc obreit ¢pusuku. T. 2. DNeKTpUIECTBO U MarHETU3M. CaHkr- https://e.lanbook.com/bg
Bonnuer. Ontuka: yaebHOE Iocodne [eTepOyp
r: JlaHsp,
2018
JI1.4 |Cagennes U. B. Kypc obmeit pusukn. T. 1. Mexanuka. MonekynspHast CaHkr- https://e.lanbook.com/bq
¢m3mKka: yaebHOe mocobue IMetepOyp
r: JlaHp,
2019
6.1.2. Jlono/iHUTEIbHAS JIUTEPATypa
ABTOpBI, COCTaBUTEIN 3arnaBue Wznarensc 3. agpec
TBO, TOJI
JI2.1 [BopobseB A.A., 3agadHuK 10 (hHU3HUKE Mocksa: | http://www.book.ru/bool
Yepros A.T'. KunoPyc,
2017
JI2.2 | Manxapun W.IL., Oo6mas pusuka. COOpHHK 33124 Mocksa: | http://www.book.ru/bool
Kupsbsnos A.I1., KnoPyc,
Ky6apes C.11., 2019
PazunoBa C.M.

6.2 I/IH(l)OpMaIIl/IOHHbIe TEXHOJIOT'YMH, UCIIOJIb3YyEeMbl€ IPU OCYIIECTBJICHUHA OﬁpaBOBaTe.ﬂLHOFO nmpouecca 1o IMCuuIJInHe

(Mony.Ji0)

6.2.1 TlepeyeHb TULEH3HOHHOIO U CBOOOJHO PACIIPOCTPAHSEMOI0 IPOIPAMMHOIO0 o0ecneyeHust

6.2.1.1 | MS Office

6.2.2 TlepeueHb MpoecCHOHATBHBIX 023 TAHHBIX H MH()OPMAIMOHHBIX CIPABOYHBIX CHCTEM

6.2.2.1

EctecTBeHHOHAy4HBII 00pa3zoBaTenbHbIN nopTai: http://en.edu.ru/

6222

MexmyHaponHas mpodeccroHanbHas 6a3a TaHHBIX «SpringerMaterialsy: https://materials.springer.com/

6.2.2.3

KoncynbranT mitoc

6.2.2.4

T'apant ACIIMKT

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI (MO YJISA)

7.1

YueOHble ayqUTOPHH AJISl IPOBEACHUS 3aHATUH JIEKIIMOHHOTO TUIIA, YKOMIUIEKTOBAaHHBIE CIICIIHATH3UPOBAHHOMN
MeOeIbI0 U TEXHUYECKUMHU CPECTBAMY 00YUEHHS: MyJTbTUMEIUIHHOE 000pyI0BaHKE AJIs PETOCTABIICHHS YIeOHOM
rHpOpMaIK OONBIION ayJUTOPHU W/HITH 3BYKOYCHIIHBAIOIEe 000pyI0BaHHE (CTAIMOHAPHOE WITH TIEPEHOCHOE).

72

YdaeOHBIe ayAUTOPUH IS IPOBEICHUS 3aHATHIH CEMHHAPCKOTO THITA, TPYIIIIOBBIX ¥ HHIUBHYaIbHBIX KOHCYJIbTAIHH,
TEKYIIETO KOHTPOJISL ¥ MTPOMEKYTOUHOH aTTeCTallny, YKOMIDIEKTOBAaHHBIC CHEINATII3HPOBAHHON MeOEITbIO U
TEXHUYECKUMU CPeJICTBAMU O0YUEHHS: MYJIbTUMEIUITHOEe 000pyIOBaHNE 1/UITH 3BYKOYCHIIUBAIOIIee 000pyIOBaHUE
(cTanmoHapHOE WM TIEPEHOCHOE)

7.3

TTomemieHus 1711 CaMOCTOSTENBHOM PadOThI, OCHAILICHHBIC KOMITBIOTEPHOM TEXHUKON ¢ BO3MOKHOCTBIO MTOJKITFOUYCHHS K
cetn "MHTepHET" M 00ECIICUCHUEM JIOCTYIIA B JICKTPOHHYIO HHPOPMAIIOHHO-00pa30BaTEIbHYIO CPEAy YHHBEPCHUTETA.

7.4

IomenteHus 11 XpaHEHHUS ¥ MPO(UIAKTHIESCKOTr0 00CITy)KUBaHHS y4eOHOTO 000PYIOBaHUS




7.5

JlaGopaTopuu, OCHAIIIEHHBIE CIIEIHATBHBIM JT1a00pPAaTOPHBIM 000PYIOBAaHUECM:

7.6

JlaGopaTopus MEXaHUKH, BKIIOUAromas: 0110k anekTpoHHsii ®M1/1, mammaa AtByna ®M11, mastaink MaxkcBemna
®M12, ynusepcanpHblil MasTHHK @M 13, masTHIK Obepbexa DM 14, moxyns FOxra 1 Moxyns casura @M 19,
coynapenue mapop ®M17;

7.7

Jlabopatopusi 3JEKTPUYECTBa U MarHeTH3Ma, BKirouaromias: creHasl TKO aektpuuecTBa 1 MarHeTH3Ma, B TOM YHCIIC
ocuniorpader C1-94, reHepaTopbl CUTHAIOB HU3K0YacTOTHBIC ['3-118, HCTOYHUKY MUTaHUS, Mara3uHbI COMPOTHBIICHUH,
Habop momynenr OI1I;

7.8

JlabopaTopust ONTHKH, BKJIIOYAIOIIAsi KOMIUIEKT ONTHYecKoro obopynoBanus PMC, B ToMm gucie: 6a3sl ONTHYSCKON
CKaMbH, MOIYIPOBOAHUKOBBIC JTa3ePhl C FOCTHPOBOYHBIM MOIYyJIEM, (DOTOIMPHEMHHUKHN, HAOOp JIMH3, SKPaHbI C MAaCIITaOHOMH
ceTKoi; aBToTpancopmaTop ogHodaszubiil JTATP-2,5; kommiuekT (omuii.




