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1. IEJTA OCBOEHMSI 1M CLIUIIJIMHBI (MOYJIST)

1.1| Lenp npenogaBaHus TUCIUILINHBL:

1.2 | dbopmupoBaHue y 00yJaroIIXcs €CTECTBEHHOHAYYHOTO MHPOBO33PEHHST; HAYTHOT'O MBIILICHHS; IIETIOCTHOTO
IPEACTABICHHS O (PU3NIECKHIX 3aKOHAX OKPYXKAIOLIEro MUpa B UX €ANHCTBE U B3aUMOCBSI3H; HABBIKOB IIPHMEHEHUS
MOJNIOXKEHHUH (PYHIAMEHTAIBHOM (DPM3HUKHU MPH PEIICHUN KOHKPETHBIX MTPEAMETHO-IPOPHIIBHBIX 33/1a4; TEOPETHUCCKON U
MIPAaKTHIECKOH 0a3bl IS YCHENTHOIO OCBOCHUS HMH CTICIIHATBHBIX JUCIIATUINH.

1.3 | 3apaun TUCLIUTUINHEL:

14— OCBOCHHE O0Y4aIOIMMUCS 3HaHUH 00 OCHOBHBIX (DM3MYECKHX SIBICHHSIX W IPOLECCaX, OCHOBHBIX (DPU3MYECKHX
BEJTMYMHAX M (PU3MUCCKUX KOHCTAHTAaX, OCHOBHBIX (DM3MYECKHIX 3aKOHAX M TPAHHUIAX X MPUMEHIMOCTH,
(yHIAMEHTAIBHBIX (PU3NIECKHUX HKCIICPUMEHTAX U UX POJIH B PA3BUTHHU HAYKW, HA3HAYCHUH U IPUHINIAX JCHCTBUSL
Ba)KHEHIINX (PU3NUECKUX MPHUOOPOB;

1.5 npuobpeTeHrne 00yJaroIMMUC YMEHHH OOBSCHUTH OCHOBHBIC HAOIIIOZaeMble IPHPOAHBIC W TEXHOTCHHEIE
sByeHUs ¥ 3P deKThl Ha 6a3e 3aKOHOB KJIACCHYECKOH M COBPEMEHHOM (DU3HKH;

1.6 |— npuoOpeTeHre 00yJaroIUMUC YMEHUH W HAaBBIKOB MCIIOIb30BAHHUS METOTUKH (PH3MUECKHX HU3MEPEHHUN H
00pabOTKH AKCIIEPUMEHTAIIbHBIX JaHHBIX, HCIOIb30BaHUS METOOB (DPH3MIECKOr0 MOJIEIHPOBAHUS TS PELICHHS
KOHKPETHBIX €CTECTBCHHOHAYYHBIX U TEXHHYECCKUX 3a]1a4;

1.7]|- pHOOpeTeHNE 00YYAIOMIMMUCS HABBIKOB SKCILUTYaTAllMM OCHOBHBIX NPHOOPOB W 0OOPYNOBAaHUS COBPEMCHHON
¢m3uyeckoit m1abopaTopun, 00paObOTKH N HHTEPIPETHPOBAHMS PE3yIbTaTOB KCIIEPHMEHTA.

1.8

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

Hukn (pazapen) OIT: | b1.0.11

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

OIIK-1 CrocobeH pemaTs HHKEHEPHBIE 331a4U B IPOPECCHOHAIBHON AESITEIBHOCTH C UCTIONb30BAaHUEM METOJOB €CTECTBEHHBIX
HayK, MaTeMaTHYECKOT0 aHalM3a U MOAEIUPOBAHUS

OIIK-1.2 ITpuMeHsIeT OCHOBHBIE IIOHATHS 1 3aKOHBI €CTECTBEHHBIX HAYK IS PELICHUS IPEAMETHO-IPO(UITBHBIX 33124

OIIK-1.3 HpI/IMCH}ICT €CTECCTBEHHOHAYYHBIC MCTOAbI TCOPECTUICCKOI'O U SKCIICPUMECHTAJIBHOI'O NCCIICAOBAHU 06”beKTOB, IponeccoB,
ﬂBHeHHﬁ; MIPOBOAUT SKCIICPUMECHTEI 110 3alIaHHOﬁ MCTOAHUKE U aHAJIU3UPYCT PE3YJIbTAThI

B pe3ysbTaTe ocBOeHUsI AMCUHUIIMHBI (MOAYJIs1) 00Y4YAKOUIUICS T0KEH

3.1 |3HaTh:

3.1.1 | ocHOBHBIE OHATHSA U 3aKOHBI KIIACCHYECKON U COBPEMEHHON (PU3UKH U HX POJIb B PEIICHUH MPEIMETHO-TIPOMMIBHBIX
3a71a4;

3.1.2 | MeTOmBI TEOPETUUECKOTO U IKCIIEPUMEHTAIBHOTO UCCIIEA0BAaHUS (PU3NUECKUX OOBEKTOB, MPOLECCOB U SIBICHUH,
METOJHMKY IIPOBEJCHUSA U 00paObOTKH Pe3yabTaTOB (PH3HMICCKOTO IKCIICPUMEHTa

3.2 | YMeTh:

3.2.1 | ucrosb30BaTh OCHOBHBIE IIOHATHS ¥ 3aKOHBI (1)I/I3I/II(I/I T peIICHUA HpCI[MeTHO-HpO(I)I/IJ'ILHLIX 3az1a4,

3.2.2 | IpUMEHATH METOJIbl TEOPETUYECKOrO U SKCIIEPUMEHTAILHOTO UCCIIeI0BaHMsI (PU3NIECKUX 00BEKTOB, IPOLIECCOB U
SIBJICHUH, TPOBOUTH (PU3MUIECKHE SKCIIEPUMEHTSI 110 33/laHHOH METOUKE U 00padaThIBaTh UX PE3yIIbTATHI

3.3 | Baragern:

3.3.1 | HaBBIKAMH TIPIMEHEHUSI OCHOBHBIX TIOHSATHI M 3aKOHOB KITACCHYECKOI U COBPEMEHHOM (DU3UKHU IS PEIICHHS IIPSIMETHO-
poMIIBHBIX 3a/1a4;

3.3.2 | HaBabIKaMH IPUMEHEHUSI METOJIOB TEOPETUYECKOT0 M AKCIIEPUMEHTAILHOTO HCCIEN0BaHNS (PH3HIECKUX OOBEKTOB,
IIPOLIECCOB M SIBJICHUH, HABBIKAMH TIPOBEACHIS (DU3MUECKUX SKCIEPHMEHTOB I10 3aIaHHON METOIUKE U 00pabOTKH UX

pe3yNnbTaToOB
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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
METO/bI MEXaHUKU. MoJienu MaTepualbHOH TOUKH U TBepaoro tena. Ilonsarue
CHCTEMBI OTCUEeTa. BEKTOpHOE ¥ KOOPAMHATHOE OIUCAHUE JIBHXKEHUS
MaTepruarbHOH Toukd. OCHOBHBIE KHHEMATHYECKUE XapaKTEPHCTHKA
MaTepuaJbHON TOUKH: paJlyc-BEKTOp, IepeMEILEHUE, POHICHHBIN MyTh,
Cpe/iHss U MTHOBEHHAs CKOPOCTb, CPEJTHEE U MTHOBEHHOE YCKOPEHUE,
TaHIreHIMaIbHOE U HOPMAIbHOE yCKOpeHue. BpalaTenbHoe JBUKEHNE
MaTepUallbHOI TOYKH. BEKTOpHI yrila IoBopoTa, yriloBOM CKOPOCTH U YTJII0BOIO
yckopeHus. CBsi3b MEXy YIJIOBBIMH U JTMHEHHBIMH BeIM4UHAMU. /JIex/

1.2

OrmpeziesieHre TIIOTHOCTH TBEP/IOTO TeJia MPaBUIIbHON F€OMETPHUYECKOM
¢dhopmer. /J1a6/

1.3

KunemaTnka MatepuansHoit Touku /I1p/

1.4

OCHOBbI ANMHAMUMKMU ITOCTVYITATEJIBHOI'O ABVDXEHW A TEJIA
ITocrynarensHoe nBuxenue. [lepseiii 3akoH HetoToHa. [ToHsTHE HHEPTHOM
Macchl Tena. Bropoii 3akoH HbtoToHa u nonstue cuiel. Tpetuit 3akoH HetoToHa.
Bugst cun. Cuita TSKeCTH, CHIa BCEMHPHOTO TATOTEHHS, CHJIA YIIPYTOCTH, CHJIa
TpeHus. HenHepmagpHble CUCTEMBI 0TCUeTa. L{eHTpOOSIKHBIC CHIIBI HHEPIIMU U
cmisl Kopromnca. /Jlex/

1.5

OCHOBBI JAWHAMHWKHU TOCTYNATCIBHOIO IBUKCHUA TEJIA /Hp/

1.6

HW3yueHue 3aKOHOB TIOCTYIATEIHHOTO IBHKEHHUS C TOMOMIBIO MAIITHHBI
ATtByna. /J1a6/

1.7

3AKOHBI UBMEHEHUA U COXPAHEHMA UMITYJIBCA, SHEPTMU U
MOMEHTA UMITYJIbCA Nmmynse
MaTepUaIbHOM TOUKH U MEXaHUYIECKOIl CHCTEMBI, 3aKOH €0 H3MEHEHUS U
coxpaHeHus. LleHTp Macc MEXaHHUECKON CUCTEMBI M YpaBHEHHE €TI0 JBUKEHHUS.
Kunetnueckast sHeprus U 3aKoH ee M3MeHeHNsA. KoHCepBaTHBHEIE U
HEKOHCEpBaTUBHBIE CHIIBL. [loTeHnmanbsHas sHeprus. CBsI3b MEXIY
MOTEHIMATBHON SHEPTUel U CUIION. 3aKOH U3MEHEHUS U COXPAHEHHsI MTOTHOM
MEXaHWYECKOH PHEPIHU CUCTEMBI. MOMEHT UMITYJIbCa MaTEPUATLHON TOUKH U
MEXaHUYECKON CUCTEMBI, 3aKOH €T0 U3MEHEHUS U coXpaHeHus. /JIex/

1.8

3aKOHBI I3MEHEHUS U COXPAHEHHS HMITYIIbCa, SHEPTUH U MOMEHTA
umnyneca /IIp/

1.9

IIpoBepka 3aKOHOB COXPAaHEHHUS UMITYJIbCA M SHEPTHH MPU coyaapeHun Tei /J1ad/

1.10

JANHAMUKA BPAIIATEJIBHOI'O JIBVMXXEHUA TBEPAOI'O TEJIA
OCHOBHOIi 3aKOH BpaIaTebHOTO JBIYKSHHUS TBEPIOTO TEIa BOKPYT
HEIOJBMKHOM ocu. MoMeHT uHepiuu. BeruncieHrue MOMEHTOB HHEPLIUU
OJTHOPOAHBIX CUMMETpUYHBIX TeJl. Teopema llltelinepa u ee mpuMeHeHHe.

Kunernueckast sHeprus BpalaTeaIbHOrO JBAKEHHS TBEPIOTO TEJA.
/JIex/

JluHaMuKa BpalaTeabHOro ABMKEHUs TBepAoro Tena /I1p/

I/I3yquHe JAVMHAaMHUKHW BpaIaTCIIbHOIO ABUXKCHUS C IIOMOIIIBIO MassTHUKaA
Ob6ep0Oexa. /J1ab/

1.13

Masthuk Maxkcsemuta. OnpeiesieHle MOMEHTa MHEPLIMHK TeJl M IPOBepKa 3aKOHa
coxpaHeHust sHepruu. /J1a6/

1.14

MEXAHMNYECKHE KOJIEBAHIA

OnpenencHue koeOannii. XapakTepUCTHKU TAPMOHUIECKUX KOJICOaHHI.
@Dopmyna croKeHHs IBYX TapMOHNYECKHUX Konebanuid. [Ipumepst
KonebaTeNbHBIX CUCTEM: NIPYKUHHBIN, MaTeMaTHYecKuid 1 pru3ndeckuit
MAasTHUKH. YpaBHEHHE 3aTyXaloIUX KoneOaHni U ero pelieHue.
XapaKTepHUCTHKH 3aTyXarONUX KOIeOaHUH. YpaBHEHHE BRIHYXICHHBIX
KoneOaHuH Mox AeficTBHEM rapMOHUYECKH M3MEHSIONIEHCS BHEIITHEH CHIIBI H €T0
peuienue. SIBnenue pe3oHaHca.

/JTex/

1.15

Mexanwnueckue konebanus /TIp/

1.16

OmnpeaencHue yCKOPEHUsT CBOOOTHOTO MaACHHS IIPH MOMOIIM MATEMATHYECKOrO
MmastHuKa. (OnpesenieHrue MOIYJIs CIBUTA C MOMOIIBIO MTPYKHHHOTO
MasiTHHKA.) /J1a6/

Pazpen 2. QJIEMEHTBI CIIELIIUAJIBHOU TEOPUUN
OTHOCHUTEJIBHOCTH




2.1

IMocTynaTs! criennanabHOW TEOPUU OTHOCUTENIBHOCTH. [Ipeobpa3oBanus
Jlopentia. CreactBus u3 npeodpazoanuii Jlopenia. HTepBat Mex Iy
coOBITHSIMHU. VIMITYITBC B CTIEIIANBHOM TEOPHH OTHOCUTENEHOCTH. OCHOBHOM
3aKOH PENSTUBHCTCKON ANHAMUKH MaTepHaIbHON TOUKH. DHEPIHs B
CHeLUXaNbHONH TEOPUH OTHOCUTENBbHOCTH. /Cp/

14

Pazpen 3. TEPMOJANHAMMWKA 1 MOJIEKYJIAPHAS ®U3UKA

3.1

OJIEMEHTBI TEPMOJIMHAMUKN OcCHOBHBIE
oIpeneNeHNs U NOHATUS TepMonuHaMuku. Hynepoe Hauao TepMOAMHAMUKY U
NoHsATHE TeMnepaTypbl. TepmoauHamudeckue QyHKiK cocrosHus. [lepsoe
Hauayio TepMoarHaMuky. TemmoemkocTs. M3onponeccsl. Bropoe Hadano
TEePMOAMHAMUKH B PA3IHYHBIX (hopMynnpoBkax. [ToHATHE TETIIOBON MAaIIHEIL.
KITJ TennoBoit mamunsl. Lukn Kapho u Teopema Kapro. HepaseHcTBo
Kiaysuyca. Ontponust. TpeTbe Hauaio TepMOfUHAMUKH. /JIek/

32

Onpenencnue ko3 UIMEHTa BI3KOCTH KUIKOCTH 1o MeToay Ctokca. /J1ab/

33

OJIEMEHTHI CTATUCTUYECKOU ®U3UKN.

OCHOBHBI€ MOJOKEHHS KWHETUYECKOW TEOPUH UAEaTbHOTO raza. YpaBHEHUS
COCTOSIHMSL U/ICJIBHOTO U PEAIBHOIO ra3a. YpaBHEHHE KUHETHUECKOH TeOpUH
ra3oB Juig naBieHus. @asoBoe npoctpaHcTBO. DYHKINS paclipeieIeHHs.
Kiaccuueckas u kBaHTOBas ctatucTuka. Pacnipenenenne Makcgena.
Bapomerpuueckas hopmyna. Pacnipenenenue bonpimMana. ITorsitue o
KBaHTOBOH cratuctrke boze-Oiinmreitna u ®epmu-/{upaka. CBsi3b SJHTPOITUU C
TEPMOJUHAMUYECKON BEPOSTHOCTBIO. SIBIIeHMs IepeHoca.

/JTex/

34

OrmpesienieHre OTHOIICHHUS TEIIOEMKOCTEN ra3a METOJIOM a1HabaTHuecKoro
pacmupenwust. /J1a6/

3.5

DJIeMEHTHI CTaTUCTUYECKOH (I3UKA. DIeMeHTH TepMoanHaMuk /I1p/

Pazpen 4. JJIEKTPUYECTBO U MATT'HETHU3M

4.1

SJIEKTPOCTATHYECKOE IIOJIE B BAKYYME

DNEKTPUUYECKUH 3apsisl ¥ dIIeKTpocTaTndeckoe none. HanpsokeHHOCTH 1
MIOTEHITHAN HJIEKTPOCTATUYECKOro 1ojst. CBOMCTBO CYNEPHIO3UINH IS
INEKTPOCTATHYECKHUX monei. CBsI3b MKy HANPSHKEHHOCTBIO
3JIEKTPOCTATHUECKOr0 OISl U MOoTeHIManoM. I1oTok BekTopa HalpsKEHHOCTH
3JIEKTPUYECKOr0 I0JIS 4epe3 IOBEPXHOCTh U TeopeMa ['aycca. [Ipumenenue
TeopeMbl ['aycca K pacdery eKTpocTaTHuecKux nonei. Teopema o HUpPKyIAIUN

JUISL BEKTOPA HANPSIKEHHOCTH 3JIEKTPUYECKOTO TIOJI.
/J1ex/

4.2

DJIEKTPOCTATUYECKOE TTIOJIE B ITPOBOIHUKAX 1 TUSJIEKTPUKAX
DAEKTPUUYECKHUNA AUTIOND U JIEKTPUUECKUH JUMOIbHBII MOMEHT. J{unonbHbIe
MOMEHTBI MOJICKYJT AMAJIeKTpUKa. [1osipHbIE U HENOJISPHBIE TUAICKTPUKH.
Tonsapuszamus ausnexTpukoB. Bexrop nonspuzanmu. Teopema ["aycca nst
BEKTOpa NOJsIpU3alri. BekTop 3JeKTpUyecKoro cMeleHus. YCIoBUs Ha
TpaHuIe ABYX JUAJIEKTPUKOB. [IpOBOJHHUKM B 3JEKTPOCTATHUECKOM IIOJIE.
DNEKTPOEMKOCTh YeIUHEHHOT0 MPOBOIHNKA. KOHIeHCAaTOphl. DHEPTHs CUCTEMBI
3apsAI0B U 3JEKTPUYECKOTO TIOJS.

/Cp/

43

DJeKTpOoCTaTHUECKOe MoJie B BakyyMme U Beriectse /I1p/

44

HccnienoBanue anekrpoctaTiuueckux mojneit. (M3yuenne 3akona Oma.) /J1a6/

4.5

MNOCTOAHHBIN SJIEKTPUYECKHU TOK

YcioBus cyliecTBOBaHHS MOCTOSIHHOTO 3JIEKTpHUecKoro Toka. Cuia u
IJIOTHOCTh TOKA. YpaBHEHHE HENPEPHIBHOCTH. 3akoH OMa 17151 OTHOPOAHOIO
y4acTKa Leny. DIeKTPOJBHKYILAs CHUIIa U HarpshkeHue. 3akodH Oma i
HEOIHOpPOAHOTo yuacTka 1end. [Ipasuna Kupxroda. Ilpumeps! pacuera
Pa3BETBICHHBIX YJIEKTPUYCCKHX IETIei ¢ moMoIbio nmpasii Kupxroga. Padora u
MOIIHOCTH TOKa. 3akoH J[xoyins-Jlenna.

/JTex/

4.6

[ocTosiHHbIHM nekTpudeckuit Tok /TIp/




4.7

MNOCTOAHHOE MATHUTHOE IIOJIE B BAKYYME 1 BEIIIECTBE
MarnuTHas uaaykuus. 3akon buo-Casapa-Jlannaca, MarHUTHOE mose
JBIDKYIIErocs 3apsna, cuia JlopeHna, 3akoH Ammepa. Teopema o HUPKyIALHT
JUl BEKTOpa MarHUTHOM MHAYKIUU U ee IpuMeHeHue. TeopeMa [aycca i
MarHUTHOTO MOJIS.

/JTex/

4.8

MarHuTHbIE MOMEHTBI aTOMOB U MOJIEKYJ. BEKTOp HaMarHMUEeHHOCTH BELIECTBA.
Teopema 0 HUPKyY/ISLUYU ISl BEKTOpPAa HAMArHUYEHHOCTH. MaruurHast
BOCIIPHMMYHUBOCTh ¥ MarHUTHAS IIPOHUIIAEMOCTh BelllecTBa. HanpskeHHOCTD
MarHuTHoro nomus. Teopema o HUPKYISLUH 111 BEKTOPBI HAIPSHKEHHOCTU
MAarHUTHOIO NOJIA. YCJIOBUS AJIS1 MArHUTHOI'O IOJISI HA TPAaHULIE pasjiena AByX
cped. JluamarseTuky, napaMaraeTuky. GeppoMarneTuky. MarHuTHbIN
ructepesuc. Temneparypa Kropu. Ilpupona dpeppomaraerusma.

/Cp/

4.9

ITocTostHHOE MarHUTHOE TOJIe B BakyyMe H BetmecTse /T1p/

4.10

OmnpeneneHue OTHOMICHUS 3apsia JICKTPOHA K €ro MacCe METOJI0M MarHeTPOHa.
(OnpeneneHre ropu30HTAIBHON COCTABIISIOIICH HHIYKIIMH MATHUTHOTO OIS
3emun) /J1a6/

4.11

Ompenenenne pabOTH BEIXOA 3JIEKTPOHOB U3 MeTaiuia. /J1ad/

4.12

OJIEKTPOJJUHAMUKA

3aKO0H AJIEKTPpOMAarHuTHOH nHaAykuuu. [TpaBuito Jlenna. CriocoObl H3MEHEHHS
MarHuTHOro notoka. [Ipupona 3neKTpoMarHuTHON MHIYKIMH. SIBIIeHNE
camouHayKiuu. UHaykTuBHOCT. B3aumHuas unnykuus. Bzaumnas
WHAYKTUBHOCTb. Teopema B3auMHOCTH. Tok cMmenieHus. TeopeMa 0 LIUPKYISLIUU
MarHUTHOTO TIOJIS B CTydae MPUCYTCTBUS TIEPEMEHHBIX JJICKTPUICCKUX TIOJIEH.
VYpaBHeHuss MakcBenia B HHTErpaibHoi (Gopme. /Jlex/

4.13

OnexrponuHamuka /I1p/

4.14

W3yuenue sipierns B3auMHON nHykiun.(CHATHE KPUBOM HAMATHHYMBAHUS U
MIETIIN TUCTEPEe3rca ¢ MOMONIbI0 ocimuniorpada.) /J1ab/

Pazpen 5. KOJIEBAHUSA U BOJIHBI

5.1

SJIEKTPUYECKUE KOJIEBAHIMA

Konebatenbhslii KoHTYp. CBOOOAHBIE HE3aTyXaIOMIME 1 3aTYXAIOIIHE
rapMOHHYECKHE KojiebaHus B KoebaTeIsHOM KoHType. DopMyrta 11 neproaa
KoneOaHuH. BEIHY)ICHHBIE TapMOHUYECKHE KOJIcOaHNs B KOIeOaTeITbHOM
KOHType. SIBnenue pe3onanca. [lepeMeHHbI TOK. AKTUBHOE, HHIYKTHBHOE U
€MKOCTHOE COIIPOTHBIICHHUE B IIENIH IIEPEMEHHOr0 ToKa. PaboTa 1 MomHoCTh B
LIETI TIEPEMEHHOr0 TOKa. J{elicTByroIIee 3HaueHNe TOKa U HaIPsHKEHUS.

/Jex/

52

SJIEKTPOMAT'HUTHBIE BOJIHBI

DKCIIEpUMEHTAIBHOE TTOTy4eHHE 3IIEKTPOMArHUTHBIX BOJIH. CyIliecTBOBaHUE
3JIEKTPOMArHUTHBIX BOJIH KaK CJIEACTBUE ypaBHEHUN MakcBeia.
JuddepennuansHoe ypaBHEHHE HIEKTPOMAarHUTHOM BONHBL. CBA3b MEXKITY
BEKTOpaMH HaNpsHKEHHOCTH 3JIEKTPHYECKOTrO U MAarHUTHOTO TIOJIeH B
AIIEKTPOMAarHUTHOH BoJHE. [IpenoMiieHre 371eKTpOMarHUTHBIX BOJTH Ha TPaHUIIe
pa3zena IByX cpeA. DHEeprus ¥ UMITYJIbC 3IeKTPOMAarHUTHBIX BOJIH.

/Cp/

Paszgen 6. OIITUKA

6.1

T'EOMETPUYECKAS OIITHKA.

IonsTHe cBeTOBOro Jryda. 3aKOH NPSIMOIMHEHHOTO PACIIPOCTPAHEHUS CBETOBBIX
Tydel B OJHOPOIHBIX cpefax. 3aKOH OTPakKeHUs. 3aKOH MPETOMIICHUS.
IIpunnun ®@epma. Ilonnoe orpaxenue. LleHTpupoBaHHbBIE ONTHYECKUE CHCTEMBI.
IpenomieHne CBETOBBIX JIydel Ha MOBEPXHOCTH CHEPUIECKOTO 3epKaja.
IIpenomiienue cBeta Ha ceprUecKol TOBEPXHOCTH pa3jiena AByX cpel. ToHkue
nuH3bL. M300paxkeHne mpeMeToB ¢ IOMOIIbI0 JIMH3. OCHOBHBIC
(oToMeTprUeCKIe BETHINHEL.

/JIex/

6.2

OnexTpoMarHUTHBIE KonebaHus U BOMHEL ['eomeTpuueckas onrtuka /I1p/




6.3

WHTEPOEPEHIIVA 1 AUDPAKIINA CBETA

KorepeHTHOCT 1 MOHOXPOMAaTHYHOCTh CBETOBBIX BOJH. VIHTepdepeHiys ceera,
YCIIOBHE MakCUMYyoB I MUHUMYMOB. OmbiT FOHTa. MHTepdhepenius crera B
TOHKHX IUICHKAX ¥ IacTuHkax. Onpenenenue audpaknuu. [Ipunanun [oirenca
-®Openens. Merop 308 @penens. Judpakius Openens Ha KPYTiIoM OTBEPCTHH U
mucke. Jlndpakuus payarodepa Ha ogaoi menu. Judpakius Opaynrodepa
Ha MU(PaKIINOHHON pelIeTKe.

/JTex/

6.4

JUCIIEPCUA U TIOJIAPU3ALIA CBETA

Jucnepcus cBeTa. DIEKTPOHHAs TEOPHs IUCTIEPCHH CBeTa. ECcTecTBEHHBIN 1
NoJsIpU30BaHHbIH cBeT. [longpusanus cBera pu OTPAKEHUU U IIPETOMIICHUN HA
rpaHuLe ABYX AUAIEKTPUKOB. IIpoxokaeHue cBeTa 4yepe3 aHU30TPOIIHbIE
kpucTamisl. [longpusanonHsle MpU3Mbl M TOMSAPOUIbL. 3akoH Mamtoca. AHanu3
MONPU30BaHHOrO CBETa. BpalleHne MiockocTH NonspU3auy.

/Cp/

6.5

Bonnosas ontuka /Ip/

6.6

Wnrepdepenuns ceera. Onbit FOHra. (M3MepeHre UIMHHBI CBETOBOH BOITHEI C
TTOMOIIBIO TUPPAKITHOHHON penieTkn). (OnpeneneHue mokazaTels IpeIOMICHUS
CTEKJIa ¢ IOMOIIBI0 MUKpOCcKoma). /J1a6/

6.7

ITposepka 3akona Mamroca. (Onpenenenue koddduieHTa nornomeHus
mpo3payHbIx Ten). (OnpeneneHue yriia moixHoH nonspusanun). /J1ao/

Paznen 7. KBAHTOBASA ®U3UKA

7.1

KBAHTOBAA OIITUKA

TemnoBoe n3MydeHUe U ero XxapakTepucTuku. 3akoH Kupxroga. 3akoHs!
Credana - bonbiimana u cmenierus Buna. ®opmynel Penes-/xunca u [lnanka.
T'unoresa [Tnanka. @oronsl. DoTodddekT. YpaBHeHUE DWHIITEHHA IS
BHeITHEro (oTod(dexra. DHeprus u UMIynsc (oToHa. /laBneHne ceTa.

D¢ dexr Komnrona u ero aneMeHTapHast Teopus. EAMHCTBO KOPITYCKYIISIPHBIX U
BOJIHOBBIX CBOMCTB 3JI€KTPOMAarHUTHOTO M3Iy4eHUSI.

/JTex/

7.2

KsanToBast ontuxka /ITp/

7.3

OJIEMEHTBI KBAHTOBOM MEXAHUKU 1 ATOMHOU ®N31KU
CrexTpsl aTOMOB U MoJiekynl. CrekTp aroMa Bojopoza. Teopus aToMa BOAopoza
no bopy. I'mnoresa ne bpoitns. CeoiictBa BonH ae bpoiinsa. CooTHotenue
Heonpenenennocteit ['eiizendepra. BomHoBast GyHKIMS U ee BEpOATHOCTHAS
uHTeppeTanus. HabmomaeMble BeIMYHHBI B KBAHTOBOH MEXaHHUKE U UX
n3mepenns. Obmee ypasHenue llpenunarepa. CraruonapHoe ypaBHEHHE
penunrepa. [BmxeHne cBOOOAHON YacTHIIBI. J{BUKEHUE B TOTCHIUATBHOM
sime. TloTennanbHblil 6apeep. 'apMoHHUECKH OCIIIATOP. ATOM BOAOPOJA B
KBaHTOBOH MexaHuke. CiuH au1ekTpoHa. CiMHOBOE KBaHTOBOE uucio. ITpunimn
HEPa3TMINMOCTH TOXKJIECTBEHHBIX YacThll. DepMUOHBI 1 OO30HEL.
Ilepnoauueckas cucrema aneMeHToB MeHaeneesa.

/JTex/
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DJIeMEHTHI KBAHTOBON MEXaHUKHU M aTOMHOM (usuku /I1p/

7.5

OmnpenencHue TeMIIepaTypHON 3aBUCUMOCTH WHTEHCUBHOCTH U3JTyICHHS HUTH
Jamribl HakanuBanust.(V3ydeHue 3aKOHOB TEIIOBOIO U3IYYEHHSI C TOMOIIIBIO
SIPKOCTHOTO THpomeTpa.) /J1ab/

7.6

®oroaddext. (CHATHE BOIBTAMITEPHOH, JIFOKCAMIICPHOH M CHIEKTPATEHOH
XapaKTepHCTHK (POTOIEMEHTA U ONpeeTICHHe PabOThI BEIXOAA
anekTpona). /J1ab/

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

8.1

OJIEMEHTBI ®U3UKU ATOMHOI'O AJIPA

JedexT Maccsl 1 3HEprHs cBs3u sapa. CIMH sIpa ¥ er0 MarHUTHBII MOMEHT.
Snepusbie cuibl. Monenu spa. PanroakTUBHOE U3ITy4eHHE U €r0 BUJBL. -
pacnaj. -u3IydeHHe. -u3nydeHue. SiepHble peakiu U UX OCHOBHBIE TUIIBI.
Peaxuusa nenenus sapa. Llennas peakuus neneHus. Peakiyst cuHTe3a aTOMHBIX
saep.

/Cp/




8.2 BJEMEHTBI ®U3UKU SJIEMEHTAPHBIX HACTHUI] 2 6

Kraccel a11eMeHTapHBIX YacTHII ¥ BHIBI HX B3anMoJercTBui. Kiaccuduxkanms

3JIEMEHTAPHBIX YacTHIl. [IpHHIUIT HEePa3THINMOCTH TOKIECTBEHHBIX YaCTHII,

ChvH ¥ Apyrre KBAHTOBBIC YMCIIA DIIEMEHTAPHBIX. UaCTHIB M aHTUYACTHUIIBL.

Bozonsl 1 pepmuonbl. AnpoHs! 1 Me30HBL. JlenTonsl. [Ipomesxyrodnbie 6030HBI.

KBapku ¥ TIIFOOHBL.

/Cp/

Pazaen 9. CAMOCTOSITEJIBHAS PABOTA
9.1 IToxaroroBka k jekimsam /Cp/ 1 16
9.2 ITonroroka k mabopatopHbIM padotam /Cp/ 1 16
9.3 IMoaroroBka k mpakTU4ecKuM 3aHATHIM /Cp/ 1 16
9.4 BrinonHeHne KOHTPOIbHOH paboTh /Cp/ 1 8,6
9.5 IMoxroroeka x nexmmsm /Cp/ 2 8
9.6 IToaroroBka K mpakTudeckuM 3aHsTusaM /Cp/ 2 16
9.7 IToxroroka k mabopatopHsiM padotam /Cp/ 2 16

Pa3nen 10. KontakTHble 4achl Ha ATTeCTALUIO
10.1 KontponbsHas padora /KA/ 1 0,4
10.2 3auer /KD/ 1 0,15
10.3 Koncynbrarus nepen sx3ameHom /K3/ 2 2
10.4 Ox3amed /KD/ 2 0,3

5. OHEHOYHBIE MATEPHAJIBI

O1eHOYHbIC MaTcpuaJIbl U1 MMPOBECACHUA HpOMe)KyI‘O‘IHOﬁ aTTeCTaluu 06yqa}01uchsl NOPUBCACHBI B IIPHUIIOKCHUU K

paboueii mporpaMme TUCTIUTUTAHBL.

DOpMBI U BHIBI TEKYIIETO KOHTPOJS MO AUCLUILIMHE (MOMYIIO), BUIBI 3aJJaHUN, KPUTEPUH UX OLCHUBAHMUS,
pacnpenesieHie 6aJuIoB MO BUaM TEKYIIET0 KOHTPOJIS pa3pabaThIBAIOTCs MpernoaaBaTeieM JUCIUILTHHBI ¢ yIeTOM €€ CIIeU(BUKH U

JOBOOATCA 1O CBCACHUS 06yqa101u1/1xc;1 Ha ICpBOM y‘IC6HOM 3aHATHH.

OHOC.

Texymuii KOHTPOIb YCIIEBAEMOCTH OCYIIECTBIISETCS MpPEHofaBaTeNieM AUCIHUILIMHBI (MOIYINs) B paMKaxX KOHTaKTHOM
paboThl U CaMOCTOATENBHOM paboThl 0Oyyaromuxcs. s GuKCUpoBaHUs Pe3yAbTaTOB TEKYLIETO KOHTPOJIS MOXKET HCIIOIb30BaThCs

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

6.1. Pexomenayemas Jureparypa

6.1.1. OcHoBHasi IMTEpaTypa

ABTOpBI, COCTaBUTENN 3arnasue W3patensc On. agpec
TBO, TOI1
JI1.1 {YeproB A.T"., Oobmas ¢puznka Mocksa: | http://www.book.ru/bool
Bopobses A A., KnoPyc,
Makapos E.®., 2020
Oszepos P. I1., XpomoB
B.J.
JI1.2 [ Cagsenses 1. B. Kypc obmeit ¢pusukn. T. 3. KBanToBas ontuka. AToMHas Cankr- https://e.lanbook.com/bq
¢uznka. Guzuka TBepAOro Tena. Pu3uka aTOMHOrO sApa u [etepOyp
JIEMEHTapHBIX YacTHIL: y4eOHOe Iocodue r: Jlans,

2018




ABTOpBI, COCTaBUTEIIN 3arnaBue Wznarensc Omn. agpec
TBO, IOl
JI1.3 | Cagennes U. B. Kypc obre#t ¢pusnku. T. 2. DIeKTpUIECTBO K MATHETH3M. CaHkr- https://e.lanbook.com/bg
Bonnaer. Ontuka: yuebHOe ocodne [eTepOyp
r: JlaHsp,
2018
JI1.4 |[Cagennes 1. B. Kypc obmeit pusukn. T. 1. Mexanuka. MonekynspHas CaHkr- https://e.lanbook.com/bq
¢mu3mKka: yaeOHOe mocobue IMetepOyp
r: JlaHp,
2019
6.1.2. Jlono/iHUTEIbHAS JIUTEPATypa
ABTOpBI, COCTaBUTEIIH 3arnaBue Wznarensc 3. agpec
TBO, TOJT
JI2.1 [BopoOseB A.A., 3agavHuK 10 (hHU3HUKEe Mocksa: | http://www.book.ru/bool
Yepros AT KunoPyc,
2017
JI2.2 | Manxapuu W.IL., Oo6mas pusuka. COOpHHK 33724 Mocksa: | http://www.book.ru/bool
Kupsbsnos A.IL., KnoPyc,
Ky6apes C.1., 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

EctecTBeHHOHAYUHBIN 00pa3oBaTeIbHbIN mopTai: http://en.edu.ru/

6222

MexyHaponHas mpodeccrHoHanbHas 6a3a TaHHBIX «SpringerMaterials»: 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 ayqIUTOPHU AJISl IPOBEIECHUSI 3aHATHH JEKINOHHOTO THIIA, YKOMIUIEKTOBAHHBIE CIIEUATU3UPOBAHHOMI
MeOeTbI0 U TEXHHYECKHMHU CPEICTBAMU OOYUCHHUS: MYJIbTHMEIHNIHOE 000pYI0BaHUE IS TIPEAOCTABICHHS yIeOHOM
“HpOpMAIK OONBIION ayIUTOPHU W/HITH 3BYKOYCHJIMBAIOIIee 000pyI0BaHUE (CTAIIMOHAPHOE HITH MIEPEHOCHOE).

72

YdaeOHBIe ayAUTOPUH IS IPOBEIICHUS 3aHATHH CEMHHAPCKOTO THIIA, TPYITIOBBIX U HHAWBHYaIbHBIX KOHCYIbTAIINH,
TEKYIIETO KOHTPOJIS U MIPOMEKYTOUHON aTTeCTallly, YKOMIUIEKTOBAHHbIC CIICIIHATN3NPOBAHHON MEOEIBIO 1
TEXHUYECKUMH CPEICTBaMU 00yUeHUs: MyAbTUMEAUHHOE 000PYIOBaHHE W/UIIK 3BYKOYCHIIMBAIOIee 000pyJOBaHNE
(cTanmoHapHOE WM TIEPEHOCHOE)

7.3

TomenieHus 11 CaMOCTOSTENBHOM PabOThI, OCHAIICHHBIC KOMITBIOTEPHON TEXHHKON ¢ BO3MOXKHOCTBIO MOAKIFOYCHUS K
cetn "MHTEpHET" M 00ECIICUCHUEM JIOCTYIIA B 3JICKTPOHHYIO HH(OPMAIOHHO-00pa30BaTENIFHYIO CPEly YHUBEPCUTETA.

7.4

[omenteHus 1u1s XxpaHeHHs ¥ MPOGUIAKTHIECKOTO 00CITY)KUBaHUS yIeOHOT0 000pYIOBaHUS




7.5

JlaGopaTopun, OCHAIIEHHbIE CIIEIHATBHBIM J1a00paTOPHBIM 000PYI0BAHUEM:!

7.6

JlaGopaTopust MEXaHHKH, BKITIOYaomIas: 0ok »nekTporHslii ®M1/1, mammHa AtByna ®PM11, mastauk Makcseruia
®M12, ynusepcanbHbiii MasTHUK DM 13, masTarK O6epbexa @M 14, moxyns FOrra u Mmomyns casura ®M 19,
coynapenue mapos ®M17;

7.7

Jlabopatopusi 3JEKTPUYECTBA U MarHeTH3Ma, BKItovaromas: crenabl TKO anekTpudecTBa 1 MarHETH3Ma, B TOM YHCIIC
ociuniorpader C1-94, reHepaTopbl CUTHAIOB HU3KOYACTOTHBIC ['3-118, HCTOUHUKM MTUTAHUS, MAra3uHbI COMPOTUBIICHHIH,
Habop momynenr OI1I;

7.8

JlaGopatopust ONTHKH, BKIFOUAIOIIast KOMIUIEKT ONTHIecKoro obopynosanus PMC, B ToM grcie: 0236l ONTHIECKOH
CKaMbH, MOIYIPOBOXHUKOBBIE JIa3ephI C FOCTHPOBOYHBIM MOJYJIEM, (pOTONPHEMHIKH, HAOOp JTMH3, SKPaHbI ¢ MACIITAOHON
ceTkoit; aBToTpancdopmarop ognodaszuelii JIATP-2,5; KOMIUIEKT (OIITHA.




