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1. IEJTA OCBOEHMSI 1M CLIUIIJIMHBI (MOYJIST)

1.1| Ilens mpenogaBaHus AUCLUIIIMHBL

1.2 | dopmupoBanne y 00yJalOMNXCs €CTEeCTBEHHOHAYIHOTO MUPOBO33PEHHS; HAYTHOTO MBIIUICHHS; IIETIOCTHOTO
IPEACTaBICHUS 0 (GU3UIECKUX 3aKOHAX OKPYKAIOIIETro MUpPa B UX €IUHCTBE U B3aUMOCBS3U; HABBIKOB IPUMEHEHHS
MIOJNIOXKEHUH (PYHIAMCHTAIBHOM (DPM3HUKHU MPH PEIICHUU KOHKPETHBIX MPEAMETHO-TIPOPHIBHBIX 33139, TCOPCTUUECKON 1
MIPAaKTHYIECKOH 0a3bl ISl YCIEITHOTO OCBOSHHS MU CHIEIINATBHBIX THCIUITIHH.

1.3 | 3apaun TUCLIUTUINHEL:

14— OCBOCHHE O0YJaIOIIMMUCS 3HAHUH 00 OCHOBHBIX (DM3MYECKHX SIBICHHSX M IPOLECcCax, OCHOBHBIX (PU3MUYECKUX
BEJIMYMHAX U (PU3NIECKUX KOHCTAHTaX, OCHOBHBIX (DM3MYECKUX 3aKOHAX M TPAHUIIAX UX IPHMEHUMOCTH,
(dyHIaAMEHTATBHBIX (U3MIECKIX SKCIIEPUMEHTAX W MX POJIM B PA3BUTHHU HAYKW, HA3HAYCHUH U IPUHINIAX JCHCTBHSA
BaXHEHIINX (PU3NIECKUX MPUOOPOB;

1.5 npuobpereHre 00yJaroIMMUC YMEHHH OOBSCHUTH OCHOBHBIE HAaONIOaeMble IPUPOAHBIC W TEXHOTCHHEIC
SBJIEHUS 1 3¢ QeKTHl Ha Oa3e 3aKOHOB KIIACCUUECKOI U COBPEMCHHOH (DM3UKH;

1.6 |— npuoOpeTeHre 00yJaroMIUMUC YMEHUH U HAaBBIKOB HCIIOIB30BAHMUS METOTUKH (PH3MUECKHX HU3MEPEHHUN H
00pabOTKH AKCIEPUMEHTANIBHBIX JAHHBIX, NCIIONB30BAHMS METOJ0B (PM3NUECKOr0 MOJCINPOBAHUS IS PeIICHHs
KOHKPETHBIX €CTeCTBEHHOHAYYHBIX M TEXHUIECKHX 3a]1a4;

1.7]|- IpHOOPETeHNE 00YYAIOMIMMHUCS HABBIKOB IKCILTYaTAllMM OCHOBHBIX IPHOOPOB M 00OPYNOBAaHHS COBPEMEHHOH
¢dm3uyeckoit mabopaTopnu, 00paObOTKH U HHTEPIPETUPOBAHNUS PE3YIBTATOB YKCIICPUMEHTA.

1.8

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

Hukn (pazapen) OIT: | b1.0.08

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

OIIK-1 CrocobeH pemaTs HHKEHEPHbIE 331a4i B PO ECCHOHANBHON NeATeTbHOCTH C UCTIOIb30BAHUEM METON0B €CTECTBEHHBIX
HayK, MaTeMaTHYECKOT0 aHallN3a U MOAEIUPOBAHHS

OIIK-1.2 ITpuMeHsIeT OCHOBHBIEC OHATHS U 3aKOHBI €CTECTBEHHBIX HAYK JUIS PEIICHHS IIPEAMETHO-IIPODIIIBHEIX 3a1a4

OIIK-1.3 HpI/IMCH}ICT €CTECTBECHHOHAYYHBIC METOAbI TCOPETUUCCKOI'O U SKCIEPUMCHTAIBHOT'O UCCIICAOBAHUA O6L€KTOB, IIponeccoB,
S[BJ'ICHPIfI; OPOBOAUT SKCIICPUMCHTEI 110 SaHaHHOﬁ MCTOAUKE U aHAJIU3UPYET PE3YJIbTAThI

B pe3ysbTaTe ocBOeHUsI AMCUHUIIMHBI (MOAYJIs1) 00Y4YAKOUIUICS T0KEH

3.1 |3HaTh:

3.1.1 | ocHOBHBIE MOHATHSI U 3aKOHBI KITACCUUECKON U COBPEMEHHOM (DPM3UKU U UX POJIb B PELLICHUU TPEAMETHO-IPOPHIBHBIX
3a71a4;

3.1.2 | MeTOABI TEOPETUUECKOTO U IKCIEPUMEHTANIBHOTO UCCIIEA0BaHNS (PU3UIECKUX OOBEKTOB, IIPOLIECCOB U SABICHHH,
METOJMKY IIPOBEIICHNS U 00Pa0OTKU pe3yNIbTaTOB (PU3NIECKOro SKCIIEPUMEHTA

3.2 | YMeTh:

3.2.1 | ucroIb30BaTh OCHOBHBIC ITOHITHS U 3aKOHBI (I)I/I3I/IKI/I JJIA peIICHU Hpe}.‘lMCTHO-HpOtl)I/IJ'IBHLIX 3aja4,

3.2.2 | IpUMEHATH METO/Ibl TEOPETUYECKOTO M SKCIIEPUMEHTAILHOTO UCCIIEA0BAHUS PU3MUECKIX OOBEKTOB, IPOLIECCOB U
SIBJICHUH, TIPOBOANTD (PU3UUECCKHUE SKCIIEPUMEHTHI 110 331aHHOI METOIMKE ¥ 00pabaThIBaTh UX Pe3yIbTaThl

3.3 | Baragern:

3.3.1 | HaBBIKaMH IPUMEHCHHUS OCHOBHBIX ITOHSITHI U 3aKOHOB KIIACCUYECKOI U COBPEMEHHOM (DU3UKH AJIs PELICHHS IPEIMETHO-
poMITEHBIX 3a/1a4;

3.3.2 | HaBabIKaM¥ IPIMEHEHHUSI METO/IOB TEOPETHYECKOTO U SKCIICPHUMEHTAIBHOTO UCCIIEIOBaHMS (PU3NUECKUX OOBEKTOB,
TIPOLIECCOB U SIBIICHUH, HABBIKAMH MIPOBEICHUS (U3MIECKIX SKCIIEPUMEHTOB I10 3aITaHHOH METOIMKE M 00pabOTKH X

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

KMHEMATHUKA MATEPUAJIBHOM TOYKH IIpenmer u
METO/bl MeXaHUKU. MoJienu MaTepuanbHoi Touky U TBepaoro tena. I[lonsarue
CHCTEMBI OTCUeTa. BEKTOpHOE M KOOPAMHATHOE OIUCAHUE IBUKEHUS
MaTepruanbHOH Toukd. OCHOBHBIC KHHEMATHUECKHUE XapaKTePUCTUKI
MaTepuaJbHON TOUKH: paJuyCc-BEKTOp, IEpEMEIICHHE, IPOHIEHHBIN MTYTh,
Cpe/iHss 1 MTHOBEHHAs! CKOPOCTh, CPEIHEE U MTHOBEHHOE YCKOPEHHE,
TaHIreHIMaIbHOE U HOPMAIIbHOE YCKOpeHUe. BpalaTenpHoe IBIKEHNE
MaTepUalbHOI TOYKHU. BEKTOpHI yrila I0oBOpOTa, YrJIOBOM CKOPOCTU U YIIIOBOIO
yckopeHus1. CBsI3b MEX/y YIJIOBBIMU U JIMHEWHBIMHU BeTMYMHaMHU. /JIex/

1.2

OrmpeziesieHre TIIOTHOCTH TBEPAOTO TENa MPABHILHON reOMETPUIECKON
¢dhopmer. /J1a6/

1.3

KunemaTnka MaTepuansHoif Touku /IIp/

1.4

OCHOBbBI AMHAMMUMKU TTOCTVYITATEJIBHOI'O IBM>XXEHN S TEJIA
ITocrynarensHoe nuxenue. [lepsoiit 3akoH Hetotona. [ToHsTHE MHEPTHOM
Macchl Tena. Bropoii 3akoH HetoToHa u nonstue cuiel. Tperuit 3akoH HetoToHa.
Bugst cun. Cuina TSKecTH, CHIa BCEeMUPHOT'O TSTOTEHHSI, CHIa YIIPYTOCTH, CHJIa
TpeHus. HenHepmagpHble CUCTEMBI 0TCUeTa. L{eHTpOOSIKHBIC CHIIBI HHEPIIMU U
cmisl Kopromnca. /Jlex/

1.5

OCHOBBI JAHAMHUKHA TOCTYNATECIIbHOT'O JIBHXKCHUA TCIIa /Hp/

1.6

W3yueHue 3aKOHOB MOCTYMATELHOTO ABMKEHHS ¢ TIOMOIIBIO MAITHHBI
ATtByna. /JIa6/

1.7

3AKOHBI UBMEHEHUA 1 COXPAHEHUMA UMITYJIBCA, SHEPTYN U
MOMEHTA UMITYJIbCA Wmmynse
MaTepUaIbHOM TOUKH U MEXaHUYIECKOH CHCTEMBI, 3aKOH €r0 M3MEHEeHUS U
coxpaHeHus. LIeHTp Macc MEXaHUYECKOH CHCTEMBI M ypaBHEHHE €T0 JIBHKEHUSL.
Kunetnueckast sHeprus u 3aKoH ee U3MeHeHns1. KoHcepBaTHBHEIE U
HEKOHCepBaTHUBHEIE CIUIBL. [loTeHIMansHas sHeprus. CBA3b MEeXIY
MOTEHIMATBHON SHEPTUel U CUIION. 3aKOH U3MEHEHUS U COXPaHEHUsI TTOJTHOM
MeXaHW4eCKOH SHepPruM CUCTeMbl. MOMEHT UMITYJIbCa MaTEpUAIbHON TOYKH 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 COXpaHEHUs UMITYJIbCA U SHEPTUH NP coynapeHuu tei /J1ad/

1.10

JANHAMUKA BPAIIIATEJIBHOI'O IBMXKEHW A TBEPIOI'O TEJIA
OCHOBHOI1 3aKOH BpalIaTeIbHOIO IBUYKEHUS TBEPIOTO TeJIa BOKPYT
HEINOJBMXHOI ocu. MOMEHT HHepLIMU. Bpruncienre MOMEHTOB HHEPLIMU
OJTHOPOAHBIX cUMMeTpUuHBIX Tell. Teopema IlITeiiHepa u ee npuMeHeHue.

Kunernueckast 3Heprus BpaIarebHOrO IBIKSHHUSI TBEPIOTrO Teia.
/JIex/

JluHaMuKa BpalaTeaIbHOro ABMKeHus TBepaoro Tena /IIp/

I/I3yquHe JAVMHAMHUKH BpaaTCJIbHOI'O ABMKCHUS C ITIOMOIIBIO MasiTHUKA
Ob6ep0exa. /J1ab/

1.13

MasitHuk MakcBesa. Onpe/iesieHre MOMEHTa HHEPLMHU TeJl U IIPOBepKa 3aKOHa
coxpaHeHus sHepruu. /J1a6/

1.14

MEXAHUWYECKHE KOJIEBAHIA

OnpenencHue koneOannii. XapakTepUCTHKA TAPMOHUYCSCKHUX KOJCOaHUA.
Dopmyna croxeHHs AByX TapMOHHYIecKuX Konebanuit. [Tpumepst
KoNebaTeNbHBIX CUCTEM: MPYKUHHBIH, MaTeMaTHYECKUIA U PpU3nyecKuit
MAasTHUKH. YpaBHEHHUE 3aTyXaloLIMX KOoJIeOaHUH U ero perieHue.
XapaKTepHUCTHKH 3aTyXaIONINX KojeOaHni. YpaBHEHNE BEIHYKICHHBIX
KoneOaHui Mo AefiCTBHEM rapMOHUYIECKH N3MEHSIOIIEHCs BHEIIHEH CUIIBI U €T0
peuienue. SIBnenue pe3oHaHca.

/JTex/

1.15

Mexanndeckue konebanus /T1p/

1.16

OmnpeneneHue yCKOPEHUsT CBOOOIHOrO MAJCHUSI IIPU MOMOIIY MATEMATHYECKOTO
MmastHuKa. (OnpeseneHne MOt CIBUTa C TIOMOIIBIO TIPYKUHHOTO
MasiTHHKA.) /J1a6/

Pazpen 2. QJIEMEHTBI CIIELIIUAJIBHOU TEOPUUN
OTHOCHUTEJIBHOCTH




2.1

IMoctynaTs! criennanabHOR TEOPUU OTHOCUTENIBHOCTH. [Ipeobpa3oBanus
Jlopentia. CneactBus u3 npeodpasosanuii Jlopenna. MHTepBan MexIy
coOBITHsIMU. VIMITYITBC B CTIEITHATBHOI TEOPHH OTHOCUTENEHOCTH. OCHOBHOM
3aKOH PENSTUBUCTCKOM AMHAMUKH MaTepUATbHON TOUKH. DHEPIHs B
CHeLUXaNbHONH TEOPUH OTHOCUTENBbHOCTH. /Cp/

14

Pazpen 3. TEPMOJANHAMMWKA 1 MOJIEKYJIAPHAS ®U3UKA

3.1

OJIEMEHTBI TEPMOIVMHAMUWKU OcHOBHbIE
ompeneNeHus U NoHATUs TepMonuHaMuku. HyneBoe Hauano TepMOJMHAMUKY U
noHsATHE TeMnepatypbl. TepmoauHamuyeckue GpyHkun cocrosHus. [lepoe
Hauayio TepMoarHaMuky. TemnoemkocTs. M3onponeccsl. Bropoe Hauano
TEPMOAMHAMUKH B Pa3TNIHBIX (GOpMyIHpOoBKax. [IoHATHE TEIIOBOI MAIIHHEL.
KITJ TennoBoit mamunel. [ukn Kapuo u Teopema Kapro. HepaBencTso
Kiaysuyca. Ontponust. TpeTbe Hauano TepMofuHAMUKH. /JIex/

32

Onpenencuue ko3 dUIMeHTa BI3KOCTH XKUIKOCTH Mo Metony Ctokca. /J1ab/

33

OJIEMEHTBI CTATUCTUYECKOU ®U3UNKUN.

OCHOBHBIE MOJIOKEHHSI KHHETUYECKOH TEOPUHU HCabHOrO ra3a. YpaBHEHUS
COCTOSIHMS U/I€JIBHOTIO U PEAIBHOIO ra3a. YpaBHEHHE KHHETHYECKONH TEOpUU
ra3oB Juis nasieHus. Pa3zoBoe npoctpancTBO. OyHKIUS paclpeneIeHHs.
Kunaccuueckast u kBaHToBast cratucTtika. Pacnpenenenue Makcenia.
Bapometpuueckas popmyna. Pacnipenenenue bonbimMana. ITousitue o
KBaHTOBOH ctatuctuke boze-OitHmreitHa u @epmu-Jupaka. CBs3b SHTPONHUHU C
TEPMOJUHAMUYECKON BEPOATHOCTBIO. SIBIIEHUS NIepeHoca.

/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

DNEeKTpUUYECKUH 3apsi U dJIeKTpocTaThudeckoe noie. HanpsokeHHOCT 1
MOTEHITHAN HJIEKTPOCTATUYECKOro 1ojst. CBOMCTBO CYNEPIIO3UINHN IS
ANEeKTpOCTaTHYECKUX nojel. CBA3b MEXIy HaNpPSXKEHHOCTBIO
3JIEKTPOCTATHUECKOr0 MO U noTeHuanoM. IToTok BekTopa HalpsyKEHHOCTH
3JIEKTPUYECKOr0 I0JIs Yepe3 OBEPXHOCTh U TeopeMa 'aycca. [Ipumenenue
TeopeMbl ['aycca K pacdeTy 1eKTpocTaTH4IeCKUX nonel. TeopeMa o HUPKyIALUU

JUISL BEKTOPA HAMPSYKEHHOCTH 3JIEKTPHIECKOTO 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 nonspuszanuu. Teopema ['aycca nis
BEKTOpa NoJsipu3alvy. BeKTop 3/1eKTpruuecKkoro cMeIieHus. YCiIoB1s Ha
TpaHyIe ABYX IUAJIEKTPUKOB. [IpOBOAHUKHU B 3J1€KTPOCTATHUECKOM IOJIE.
DNEKTPOEMKOCTh YeIMHEHHOT0 PpOoBOAHKUKA. KOHIeHCaTOphl. DHEPrHsi CHCTEMBbI
3apsAI0B U SJIEKTPUUECKOTrO MOJIs.

/Cp/

43

DJEeKTPOCTaTHUECKOE MoJie B Bakyyme U Bemectse /I1p/

44

HccnienoBanue snekrpoctatudeckux nonei. (M3ydenue 3akona Oma.) /J1a6/

4.5

MNOCTOAHHBIN SJIEKTPUYECKHU TOK

YcioBus CyILIECTBOBAHUS MOCTOSHHOTO AJIEKTPUYeCKOro Toka. Cuna u
IJIOTHOCTh TOKA. YpaBHEHUE HENPEPbIBHOCTU. 3akoH OMa Juisl OTHOPOJHOIO
y4acTKa enu. DJIeKTPOJBUKYIas cuila U HanpsbkeHue. 3akoH Oma [ist
HEOIHOpOAHOTro ydacTka uenu. [Ipasuna Kupxroga. [Ipumeps! pacuera
Pa3BETBIICHHBIX AICKTPHYCCKUX LIENeH ¢ moMombio npaBmi Kupxroga. Padora u
MOIIHOCTH TOKa. 3akoH J[xoyins-Jlenna.

/JTex/

4.6

[ocTosiHHBIHM nekTpuyeckuit Tok /I1p/




4.7

MNOCTOAHHOE MATHUTHOE ITIOJIE B BAKYYME U BEHLIECTBE
MarnuTHas nHaykius. 3akoH buo-Casapa-Jlannaca, MarHUTHOE Mose
JBHKyLIerocs 3apsza, cuna Jlopenna, 3akoH Ammnepa. Teopema o DUPKYIIALHN
JUl BEKTOpa MarHUTHOM MHIYKIMY U ee npuMeHenue. Teopema 'aycca nist
MarHUTHOTO MOJIS.

/JTex/

4.8

MarsuTHble MOMEHTBI aTOMOB U MOJIEKYJ1. BekTop HaMarHMUeHHOCTH BELECTBA.
Teopema 0 HUPKyYISLKYU [UIsI BEKTOPa HAMArHUYEHHOCTH. MaruurHast
BOCHPHUMMYUBOCTS 1 MAarHUTHAs IPOHUIIAEMOCTS BellecTBa. HanpspkeHHOCTh
MarHuTHoro nomus. Teopema o HUPKYISALUH ISl BEKTOPBI HAMIPS)KEHHOCTH
MAarHUTHOIO NOJIA. YCJIO0BUS Ul MATHUTHOTO 1I0JIs1 HA TPAHULIE pas3ziena AByX
cped. JluamarseTuky, napaMaraeTuk. GeppomMarneTuky. MaruuTHblil
ructepesuc. Temneparypa Kropu. Ilpupona dpeppomaraerusma.

/Cp/

4.9

ITocTossHHOE MarHUTHOE TIOJIe B Bakyyme U Bemiectse /I1p/

4.10

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

4.11

Ompenenenne paboOTH BEIXOa AIIEKTPOHOB M3 MeTama. /J1ab/

4.12

OJIEKTPOJJUHAMUKA

3aKoH 3JIeKTpOMarHuTHOHM nHaykuuu. [IpaBuno Jlenna. CriocoObsl H3MEHEHUS
MarHuTHOro ToToka. [Tpupoia sneKTpoMarHuTHOW UHITYKITUH. SIBIeHNE
camouHayKuuu. MHaykTuBHOCTh. B3anMuas nnaykuus. Bzaumuas
UHAYKTUBHOCTB. Teopema B3aumHocTH. Tok cmemeHus. Teopema o UPKYIALUU
MarHUTHOTO TIOJIS B CITy9ae MPUCYTCTBHSI TEPEMEHHBIX dJICKTPUISCKUX TIOJICH.
VYpaBHeHHs MakcBeiia B HHTETpabHOH opme. /JIex/

4.13

OnexrpoguHamuka /I1p/

4.14

W3yuenue siBreHus B3auMHOM HHAYKIMHU.(CHATHE KPUBOW HAMATHUYIHUBAHUS U
MIETIIN TUCTEPEe3rca ¢ MOMONIbI0 ocimuniorpada.) /J1ab/

Pazpen 5. KOJIEBAHUSA U BOJIHBI

5.1

SJIEKTPUYECKUE KOJIEBAHIMA

Kone6arenbHblit koHTYp. CBOOOIHBIC HE3aTYXAIOIINE U 3aTYXaIOIIUE
rapMOHHYECKHE KolleOaHMs B KoneOaTeTbHOM KoHType. DopMyma 11 eprosa
KoneOaHui. BEIHYX/I€HHBIE TapMOHUYECKHE KOJIeOaHNs B KOJIeOaTeIbHOM
KOHType. SIBnenue pe3onanca. [lepeMeHHbII TOK. AKTHBHOE, UHAYKTUBHOE U
€MKOCTHOE COIPOTHBIICHHE B I[ENN ITIEPEMEHHOro ToKa. PaboTa M MOIIHOCTE B
LIETI TIEPEMEHHOr0 TOKa. J{eficTByIolee 3HaU€HHE TOKA U HaIPsHKEHUSI.

/JTex/

52

SJIEKTPOMATHUTHBIE BOJIHBI

DKCIIEPUMEHTAIBHOE TTOTy4E€HHE IIEKTPOMArHUTHBIX BOMH. CylllecTBOBaHHE
3JIEKTPOMArHUTHBIX BOJIH KaK CJI€ACTBUE ypaBHeHUI Makcpea.
JuddepennuanbHoe ypaBHCHNE IEKTPOMATHUTHON BOMHBIL. CBSI3b MEXIY
BEKTOPaMH HANPSHKEHHOCTH 3JIEKTPHYECKOr0 U MAarHUTHOT'O TI0JIeH B
AIIEKTPOMAarHUTHOH BoJHE. [IpeoMiteHIe 3JIeKTpOMarHiTHBIX BOJIH Ha TPaHHMIIE
pa3zena IByX cpell. DHEpPTUsl U HMITYIIbC JIEKTPOMAarHUTHBIX BOJH.

/Cp/

Paszgen 6. OIITUKA

6.1

I'EOMETPUYECKAA OIITUKA.

INonsTHe cBETOBOTO JTyda. 3aKOH NPSMOIHHEITHOIO PACIPOCTPAHCHUS CBETOBBIX
Tydyel B OMHOPOAHBIX CpeliaX. 3aKOH OTpaXKeHUsI. 3aKOH MPETOMIICHHUS.
IIpunnun ®@epma. IlonHoe orpaxenue. LleHTpUpOBaHHbBIE ONTUYECKUE CUCTEMBI.
IpenomieHne CBETOBBIX Tydeil Ha HOBEPXHOCTH CPEPUIECKOro 3epKaa.
IIpenomiienue cBeTa Ha chepuIecKoil MOBEPXHOCTH paszienia IByX cpel. ToHKue
nuH3bL. M300pakeHHe MpeMeToB ¢ MOMOIIbIO THH3. OCHOBHBIC
(oToMeTprUeCcKre BETHINHEIL.

/JIex/

6.2

OnexTpoMarHUTHbIE KonebaHus 1 BoMHBL 'eomerpuueckas onrtuka /I1p/




6.3

WHTEPOEPEHIIVA 1 AUDPAKIINA CBETA

KorepeHTHOCTb 1 MOHOXPOMAaTHYHOCTh CBETOBBIX BOJIH. MHTEpdepenmus ceera,
yCIIOBHE MakcuMyoB U MUHUMYMOB. OmeiT FOHTa. MHTEpdepeHnns ceera B
TOHKHX IUIEHKaX U miacTuHkax. Onpenencane qudpaxmun. [Tpuammn [rolireHca
-®penens. Metoa 30u Openens. Audpaxius OpeHenst Ha KPYrJIoM OTBEPCTHH U
mucke. [lndpakuus payrrodepa Ha oguoi menu. Judpakius Opaynrodepa
Ha MU(PaKIIMOHHON pelIeTKe.

/JTex/

6.4

JUCIIEPCUA U TIOJIAPU3ALIA CBETA

Jucnepcus cBeTa. DIEKTPOHHAs TEOPHs AUCTIEPCUH cBeTa. EcTecTBeHHBIH 1
NoJsIpu30BaHHbIN cBeT. [lomspusanist cBeTa Ipy OTPaXKEHUU U IPEIIOMIIEHUU Ha
TpaHULE ABYX IUAJIEKTPUKOB. IIpoxokaeHUe cBETa Yepe3 aHU30TPOIIHEIE
kpucTaiisl. [longpusanonHble MPU3MBbI M TOMSAPOUIbL. 3akoH Mantoca. AHanu3
MONAPU30BaHHOTO CBETA. BpallieHne mIocKoCTH MONApH3alHH.

/Cp/

6.5

Bonnosas onrtuka /I1p/

6.6

Wnrepdepenius ceera. Onbit FOHra. (M3mMepeHne AIMHHBI CBETOBOI BOIHBI €
MOMOIIBIO TU(PaKIHOHHOM penieTkr). (OnpeaeneHne moKkazaTess mpeioMICHHs
CTEKJIa ¢ IOMOIIBI0 MUKpOCcKoma). /J1ab/

6.7

ITposepka 3axona Manroca. (Onpenenenue koddduienTa noriomeHus
mpo3pauHbIx Ten). (OnpeaeneHne yriia mojJHoN noispusaiun). /J1ad/

Paznen 7. KBAHTOBASA ®U3UKA

7.1

KBAHTOBAA OIITUKA

TemnoBoe U3MydeHUe U €ro XapakTepucTHkH. 3akoH Kupxroda. 3akoHsl
Credana - bonbiimana u cmenierus Buna. ®opmynel Penes-/xunca u [lnanka.
T'unoresa [Tnanka. @oronsr. DotodddekT. YpaBHeHNE DHHINTEHHA IS
BHemrHero (oroddexra. DHeprus u UMIyIsC (HoToHA. [laBIeHNe CBeTa.

B¢ dexr Komnrona u ero aneMeHTapHast Teopust. EAMHCTBO KOPIYCKYJISPHBIX U
BOJTHOBBIX CBOIMCTB 3JIEKTPOMAarHUTHOTO H3Iy4EHUSI.

/JTex/

7.2

KsanroBas onrtuka /I1p/

7.3

OJIEMEHTBI KBAHTOBOU MEXAHUKHU 1 ATOMHOU ®U3NKU
CnexTpsl aTOMOB U Mosekyi1. CrnekTp aroMa Bopopoza. Teopust atoma Boopoza
no bopy. ['mnoresa ne bpoitns. Ceoiictsa BonH e bpoitns. CooTHomeHue
Heonpenenennocteil ['eiizendepra. BonHoBast GpyHKIUS U ee BEpOSTHOCTHAS
uHTeppeTanys. HabmomaeMble BETHYHHBI B KBAHTOBOH MEXaHHUKE M UX
n3mepenns. Oomee ypasHeHnue llIpeanarepa. CtanmonapHoe ypaBHEHHE
penunrepa. [BmwKkenne cBOOOTHOMN YacTUIIb. [IBIDKEHHE B MTOTEHIHATIBHOM
sime. TloreHnmanbHbiil 6apeep. 'apMOHHUECKH OCHIILIIATOP. ATOM BOIOPOAa B
KBaHTOBOM MexaHuke. CriuH 3nekTpoHa. CIMHOBOE KBaHTOBOE uncio. [IpuHuun
HEePa3ININMOCTH TOXKAECTBEHHBIX YacTUIl. DEepMHIOHBI 1 G030HEI.
Ilepnoaunueckas cuctema 3neMeHToB MeHeneesa.

/JTex/
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DJIeMEHTBI KBAHTOBOW MEXaHHWKH U aTOMHOM (usuxu /TIp/

7.5

OmnpeencHue TeMIIEPaTypHOM 3aBUCHMOCTH HHTEHCHBHOCTU M3JIYUCHUS HUTH
Jamribl HakanuBaHust. (M3yueHne 3aKOHOB TEMIOBOTO M3Ty4IEHHS C TIOMOIIBIO
SIPKOCTHOTO THpomeTpa.) /J1ab/

7.6

®oroaddext. (CHATHE BOIBTaMIIEPHOH, JTFOKCAMITEPHOH M CIICKTPAIBHOM
XapaKTepUCTHUK (POTORIIEMEHTA U OIpe IeNICHNE PadOoThI BEIX0/Ia
aneKkTpona). /J1ab/

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

8.1

OJIEMEHTBI ®U3NK ATOMHOI'O SIIPA

Jedext Maccsl 1 3HEprus cB3H sapa. CIIUH SApa ¥ €ro MArHUTHBIH MOMEHT.
Snepubie cuibl. Monenu sapa. PainoakTuBHOE U3JTy4eHHUE U €TI0 BUJIBL. -
pacnaj. -u3IydeHHe. -u3lydeHue. SnepHble peakiui 1 UX OCHOBHBIE THIIBL.
Peaxnusa nenenus sapa. Liennas peakuus neneHus. Peakiys cuHTe3a aTOMHBIX
saep.

/Cp/




8.2 SJEMEHTHBI ®U3UKU DJIEMEHTAPHBIX YACTUL] 2 6

Kiaccel a11eMeHTapHBIX YacTHII M BUBI UX B3auMopeiicTBuid. Knaccudukarms

AJIEMEHTAPHBIX YaCTHII. [[pUHIINTT HEPA3TMINMOCTH TOXKIECTBEHHBIX YaCTHII.

ChvH ¥ Apyrie KBAHTOBBIC YKCIIA dJIEMCHTAPHBIX. YACTHIIBI U aHTHYACTHIIBL.

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

KBapku H TIFOOHBL

/Cp/

Pazaen 9. CAMOCTOSITEJIBHAS PABOTA
9.1 IToaroroBka K siekiusim /Cp/ 1 16
9.2 IToxaroroBka k 1abopaTopHbIM padotam /Cp/ 1 16
9.3 IMoaroroska k mpakTudeckuM 3aHstusM /Cp/ 1 16
9.4 BrinonHeHne KOHTPOIbHOM paboTs /Cp/ 1 8,6
9.5 IMoxroroka k snekiusim /Cp/ 2 8
9.6 IToaroroBka K mpakTHYeCKuM 3aHsaTHIM /Cp/ 2 16
9.7 ITonroroBka k 1abopaTopHbIM padotam /Cp/ 2 16

Pa3nen 10. KontakTHble 4achl Ha ATTeCTALUIO
10.1 KontponbsHas padora /KA/ 1 0,4
10.2 3ager /KD/ 1 0,25
10.3 Komncynbrarus nepen sx3amMenom /KD/ 2 2
10.4 Ox3amed /KD/ 2 0,35

5. OHEHOYHBIE MATEPHAJIBI

O1eHOYHbIC MaTcpuaIbl U1 MPOBCACHUA HpOMe)KyI‘O‘IHOﬁ aTTeCTaluu 06yqa}01uch;I NOPUBCACHBI B IIPHUIIOKCHUU K

paboueii mporpaMme TUCTIUTUTAHBL.

DOpMBI U BUIIBI TEKYIIETO KOHTPOJS MO AUCLUIUIMHE (MOMYIIO), BUABI 3aJaHUN, KPUTEPHH UX OLICHUBAHUS,
pacnpenesieHie 6auToB MO BUIAM TEKYIIIEro KOHTPOJIS pa3padaThIBAIOTCS MpernoaaBaTeieM TUCIMILIMHEI C YIETOM e¢ CTICITU(PUKHA U

JOBOAATCA 10 CBEACHUS O6y‘-IaIOHH/IXC$I Ha ICpBOM y‘{e6HOM 3aHATHH.

OHOC.

Texymuii KOHTPOIb YCIIEBAEMOCTH OCYIIECTBIICTCS MpPENofaBaTeNieM AUCIHUILIMHBI (MOXYINIs) B PAMKaxX KOHTaKTHOM
paboThI U CaMOCTOSATEIBHON PaboThl 00y4aronmxcs. it pUKCHPOBaHUS PE3yIbTATOB TEKYIIEIO KOHTPOJIS MOXKET UCIIOIb30BATHCS

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

6.1. Pexomenayemas Jureparypa

6.1.1. OcHoBHasi IMTEpaTypa

ABTOpBI, COCTaBUTEIH 3armnasue W3patensc On. agpec
TBO, TO1
JI1.1 |Cagemnses U. B. Kypc obmeit pm3ukn. T. 2. DneKTpHuecTBO B MarHETH3M. Cankr- https://e.lanbook.com/bq
Bonnuel. Ontuka: yuedbHoe mocodue [etepOyp
r: JIaus,
2018
JI1.2 [ Cagenses U. B. Kypc obmeit pusukn. T. 3. KBanToBas ontuka. ATOMHas Cankr- https://e.lanbook.com/bq
¢uznka. Puzuka TBepaoro Tena. dusznka aTOMHOTO Sapa U [etepOyp
JIEMEHTapHBIX YaCTHIL: y4eOHOe ocodue r: Jlans,

2018




ABTODBI, COCTABUTENN 3arnaBue W3narennc On. aapec
TBO, TOJI
JI1.3 |Yepros A.T",, O6mas ¢usnka Mocksa: | http://www.book.ru/bool
Bopobser A.A., KnoPyc,
Makapos E.®., 2020
Oszepos P. I1., Xpomor
B.1.
JI1.4 | Cagennen 1. B. Kypc obme#t pusuku. T. 1. Mexanuka. MonekynspHas CaHkT- https://e.lanbook.com/bg
¢m3mKka: yaebHOe mocobue IMetepOyp
r: JlaHp,
2019
6.1.2. Jlono/iHUTEIbHAS JIUTEPATypa
ABTOpBI, COCTaBUTEIIN 3arnaBue Wznarensc 3. agpec
TBO, TO11
JI2.1 |ankapusa W.IT., Oobmas ¢usnka. COOpHHK 32124 Mocksa: | http://www.book.ru/bool
Kuppsanos A.IL., KunoPyc,
Kyb6apes C.I., 2019
PazunoBa C.M.
JI2.2 |BopobseB A.A., 3agavHuK 10 (hHU3HUKE Mocksa: | http://www.book.ru/bool
UeptoB AT KnoPyc,
2017

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 Ilepeuens npoeccHOHAIBHBIX 023 TAHHBIX H HH(POPMAIMOHHBIX CIPABOYHBIX CHCTEM
6.2.2.1 | Mesxxaynapoanas mpodeccronanbHas 6a3a gaHHbIX «SpringerMaterialsy: https://materials.springer.com/

6222

KoncynbranT mitoc

6.2.2.3

T'apant ACIIMKT

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI (MO YJISA)

7.1

VYueOHbIe ayIUTOPUH IS TIPOBEICHNUS 3aHATHI JICKIJMOHHOTO THIIA, yKOMIUICKTOBaHHbIE CIICLIUAIN3UPOBAHHOMN
MeOeIBI0 M TEXHUYECKUMH CPEACTBAMH O0YUCHHUS: MyIETHMEINITHOE 000pyI0BaHIE ISl IPETOCTABICHHUS YIeOHOM
nH(pOopMaIH OOIBIION ayIUTOPHU H/HITH 3BYKOYCIIIHBAIOIIee 000pyIoBaHHE (CTAIOHAPHOE WIIN TIEPEHOCHOE).

7.2

YdeOHbIe ayUTOPHH JJIsl IIPOBEICHUS 3aHATHI CEMIHAPCKOTO THIIA, TPYITIOBBIX W WHIUBUIYATEHBIX KOHCYIbTAIUH,
TEKYIIET0 KOHTPOJIS U MPOMEKYTOUHON aTTeCTAllH, YKOMIUIEKTOBAaHHbIE CIIEUATN3UPOBAHHON MeOeNbio U
TEXHHYECKUMH CPEICTBaMH O0YUCHUS: MYIBTHUMEIUIHOE 000pYIOBaHHE H/WITH 3BYKOYCHITHUBAIOIIEE 000pyIOBaHHE
(cTanmoHapHOE WM TIEPEHOCHOR)

7.3

[TomereHust U1 caMOCTOATENbHON pabOThl, OCHALLICHHBIE KOMIIBIOTEPHOI TEXHUKON C BO3MOXKHOCTBIO MOJKIIIOYEHHUS K
cetr "MHTEpHET" M 00ECTIEUSHUEM JIOCTYIIA B AJIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEeIILHYIO CPEly YHUBEPCUTETA.

7.4

IMomerueHus A7 XpaHEHHS ¥ NPOPIIAKTHIECKOTO 00CITY)KUBAHUS YIeOHOT0 000pyTOBAHHS

1.5

Jlabopatopuu, OCHaIICHHBIC CIICIHATBHBIM Ja00pAaTOPHBIM 000PYIOBAaHUEM:




7.6

JlabGopaTopust MEXaHUKH, BKIFOUaromas: 610k 1ekTporHerit ®M1/1, mammaa AtByga @M11, mastauk MakcBeruia
OM12, ynusepcanbHblii MassTHUK @M 13, MasTHIK O6epbeka DM 14, moxyns FOura u mogyns cnisura ®M 19,
coynapenue mapos ®M17;

1.7

JlaGopartopust aJIeKTprYecTBa U MarHeTu3Ma, Britodaromasi: crenasl TKO anekTpuuecTBa M MarHeTU3Ma, B TOM 4HCie
ociuniorpader C1-94, reHepaTophl CUTHAIOB HU3K04YacTOTHBIE [3-118, HCTOYHUKY MUTaHWsI, Mara3uHbI COMPOTHBIICHUH,
Habop moxyneit OIID;

7.8

JlaGopaTopus ONTHKH, BKJIIOYAIONIasi KOMIUIEKT onTHYecKoro odopynosanus PMC, B ToM gucie: 6a3bl ONTHIECKOH
CKaMbH, MOIYIPOBOAHUKOBEIE J1a3ePhl C FOCTUPOBOYHBIM MOAYNEM, (hOTONPUEMHUKH, HA0Op JIMH3, 3KPAaHBI C MacIITaOHOI
CeTKO#; aBToTpancopmaTop oaHodasubiit JIATP-2,5; kommiekT dhomtunii.




