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1. IIEJTM OCBOEHUSI I CLIUILJIMHBI (MOY.JI5T)

11 ]_leJH: npenoaaBaHus AUCHUIIIINHBI:

1.2|dopmupoBanne y 00y4aromuXxcsl eCTECTBEHHOHAYYHOT'O MUPOBO33PEHHST; HAYYHOTO MBIIUICHHUS; LEIOCTHOTO
MIPEJCTABICHUS O PU3MUECKHUX 3aKOHAX OKPYKAFOIIET0 MUPA B UX €JMHCTBE U B3aUMOCBS3U; HABBIKOB IIPUMECHEHHSI
NOJIOXKeHUH QyHIaMEeHTaIbHON (HU3UKH MIPU PEIeHNH KOHKPETHBIX MPeIMETHO-TIPOGHIBHBIX 33/1a4; TEOPETHUSCKOH U
MPAKTUYECKOH 0a3bl U1 yCIIEIIHOTO OCBOCHUSI MMH CIICIHAIbHBIX AUCIMILIHH.

1.3|3amaun qUCIUIIIHNHEL:

1.4|— ocBoeHHE 00YYAIOMIUMIUCS 3HAHUI 00 OCHOBHBIX (PU3UUSCKHX SBICHUAX H MPOIECCAX, OCHOBHBIX (DM3MYCCKUX BEIUINHAX
U QU3MIECKUX KOHCTAHTaX, OCHOBHBIX (PU3MUYECKHUX 3aKOHAX M IPAHUIAX HX IPHUMCHHUMOCTH, (YHIaMEHTAIBHBIX
(bU3UYECKUX IKCIIEPUMEHTAX U MX POJIU B PA3BUTUH HAYKH, HA3HAYCHUH U MPUHIUINAX JSHCTBUS BXKHEHIINX QUIHUSCKUX
pubOpOB;

1.5|— mpuobpereHne 00y4arOMUMHCT YMEHHI OOBSICHUTH OCHOBHBIC HAOIIOJAEMbIC TIPUPO/IHBIC U TEXHOTCHHBIC SIBICHHS 1
3¢ dexThl Ha 0a3e 3aKOHOB KJIACCHYECKON M COBPEMEHHOH (PHU3HKH;

1.6|— mpuoOpereHne 00y4YarOMUMHUC YMEHHI 1 HABBIKOB HCIIOJIB30BaHMSI METOAUKH (QU3NUECKUX U3MEpEeHHH H 00paboTKH
9KCHEPUMEHTAIIBHBIX JAHHBIX, UCIIOJIB30BAHUS METOJIOB (PU3NUECKOTO MOJICITUPOBAHUS JUIS PELICHUS] KOHKPETHBIX
€CTECTBCHHOHAYUYHBIX U TEXHUYECKUX 3371a4;

1.7|— npuoOpeTeHne 00y4aroUMHUCS HABBIKOB 3KCILUTyaTallii OCHOBHBIX IPHOOPOB U 000PYIOBAHUS COBPEMEHHOM
bm3uyeckoii mabopaTopuu, 00pabOTKH U HHTEPIPETHPOBAHUS PE3yIbTATOB IKCIIEPUMEHTA.

2. MECTO JUCHHATIJIMHBI (MOAYJISI) B CTPYKTYPE OBPA30OBATEJIBHOM ITPOT'PAMMBI

Lk (pasaen) OIT: [51.0.08

3. KOMIIETEHIIMHX OBYYAIOIETI'OCs, @OPMUPYEMBIE B PE3YJIBTATE OCBOEHUSA JUCITUIIJINHBI
MOAYJIA)

OIIK-1 Crioco6eH periath HHKEHEPHBIC 3a/1a41 B TIPO(eCCHOHAIBHOI IESITETPHOCTH C UCTIOJIb30BAHUEM METOJIOB €CTECTBEHHBIX
HayK, MaTeMaTH4YeCKOT0 aHAJIN3a ¥ MOJICIIUPOBAHUS

OIIK-1.2 IIpuMeHsieT OCHOBHbIE IIOHATHUS U 3aKOHBI €CTECTBEHHBIX HAYK IS PELICHHS MPeAMETHO-IPOQUIBHBIX 3a/1a4

OIIK-1.3 IIpuMeHsieT ecTeCTBEHHOHAYYHBIE METOIBI TCOPETUIECKOT0 M SKCIEPHUMEHTAIBHOTO UCCIIEA0BAHMS O0OBEKTOB, IPOLIECCOB,
SIBJIEHUI; IPOBOJUT SKCIEPUMEHTHI 110 33laHHOM METOAUKE U aHAIU3UPYET Pe3yIbTaThl

B pe3yabTarte ocBOEHMS AMCHUTIIMHBI (MOAYJIS) 00y4AIOIIMIACS T0JKEH

3.1|3uartk:

3.1.1|ocHOBHBIEC TOHATHSI ¥ 3aKOHBI KIIACCHYECKON U COBPEMEHHOMN (DU3MKHU U UX POJIb B PEIICHUHU MTPEIMETHO-IPOPHIBHBIX 33124,

3.1.2|MeTo/IbI TEOPETUUECKOTO U IKCIIEPUMEHTAIBLHOTO UCCIIEAOBAHUS DHU3UISCKUX O0OBEKTOB, MPOLIECCOB U ABJICHUMN, METOAUKY
MPOBE/ICHUSI U 00pa0OTKH PE3yJIbTATOB PU3MUYECKOTO IKCIIEPUMEHTA

3.2|Ymersn:

3.2.1|ucronb30BaTh OCHOBHBIC MOHATHS M 3aKOHBI (PU3UKH IJIs pEIICHHS PEAMETHO-TIPO(QUIBHBIX 3a/1a4;

3.2.2|npUMEHSTh METOIBI TEOPETHYECKOTO M IKCIIEPUMEHTAIEHOTO UCCIIEA0BAHMS (DH3HIECKUX 00BEKTOB, TPOLIECCOB U SBICHHH,
MIPOBOJUTDH (PU3UUECKUE FIKCIIEPUMEHTHI 110 3aJaHHOI METOAMKE U 00pabaThIBaTh UX Pe3yIbTaTh

3.3|Baagern:

3.3.1|HaBBIKaMH IPUMEHEHHS] OCHOBHBIX IIOHATHIT U 3aKOHOB KITACCHYECKOI M COBPEMEHHO (DM3MKH IS PeIICHHS IIPEIMETHO-
npoduIbHBIX 3a1a4;

3.3.2|HaBbIKaMK IPUMEHEHHSI METOZOB TEOPETUIECKOTO U IKCIIEPUMEHTAIIBHOTO UCCIICIOBAHUS (PU3HUYECKIX 0OBEKTOB,
MPOLIECCOB U SIBJICHHI, HABBIKAMHU MPOBEICHUS HU3NUSCKUX IKCIICPUMEHTOB M0 3aJaHHON METOIUKE U 00pabOTKU HX

4. CTPYKTYPA U COAEPKAHUE JUCIUIIJINHBI (MOAYJIS)

Kon HaumeHoBaHMe pa3/iesioB U TeM /BUJA 3aHATHSA/ Cemectp / | Yacos | Ilpumeuanue
3aHATHA Kypc

Pazpea 1. PUSHYECKHUE OCHOBbI MEXAHUKH

11 KUHEMATHUKA MATEPHUAJIBHOM TOUKH 1 4
[Ipenmer u MeToabI MeXaHUKH. Mozenn MaTepuanbHOW TOYKH U TBEPJIOTO Tea.
[TonsTHe cucteMsbl oTcueTa. BekToOpHOE U KOOPAMHATHOE ONHMCAHKUE ABHIKCHHUS
MaTepHaabHOM Touku. OCHOBHbIE KHHEMAaTHYECKHE XapaKTEPUCTHKH
MaTepUaIbHOM TOUKHU: PaJNyC-BEKTOpP, IEPEMEIICHHE, IPOIICHHBIN MTyTh,
CpEeHsAsS U MCHOBEHHAsl CKOPOCTb, CpE/IHEe 1 MTHOBEHHOE YCKOPEHHE,
TaHreHIMAIBHOE U HOpMAIIbHOE YCKOpeHue. BpaiaTenbHoe JBUKEHHE
MaTepHaIbHOI TOukU. BeKTOpHI yriia moBopoTa, yriioBOi CKOPOCTH U YIIIOBOTO
yckopeHusi. CBsi3b MEXK]y YIIIOBBIMH U JIMHEHHBIMU BeJTHUMHAMU. /JIex/




1.2

OHpeZ[eJ'ICHI/IC IJIOTHOCTHU TBEPAOT'O TEJIa l'[paBPIJ'II;HOfI FeOMeTpH‘IeCKOﬁ d)OpMBI.
/J1ab/

13

Kunemarnka marepuansHoit Touku /TIp/

1.4

OCHOBbBI IMHAMUKU TTOCTYITATEJIBHOI'O IBMKEHUA TEJIA
Ilocrynarensnoe nBmxenue. [lepsebiil 3akon HeroToHa. [loHsTHE HHEPTHOM MacChl
tena. Bropoii 3akon HelotoHa u nonsitue cuibl. Tpetuit 3akoH HeroToHa. Buibl
cuit. Cujia TSOKECTH, CHJIa BCEMHPHOTO TATOTEHHUS, CHIa YIIPYTOCTH, CUJIa TPEHHUS.
HewunepuuanbHeie cucteMbl oTcyeTa. [{eHTpoOeKHbIE CHITBI HHEPIUH U CHJITBI
Kopuomuca. /Jlex/

1.5

OCHOBEBI JAWMHAMHUKH IIOCTYyNAaTCJIbHOI'O IBUKCHU TEJIa /Hp/

1.6

V3yueHue 3aKOHOB IIOCTYIIATEILHOTO IBHXKEHHS ¢ IIOMOILBIO MAIlMHEl ATBY/Ia.
/J1a6/

1.7

3AKOHBI UISMEHEHUWA 1 COXPAHEHUS UMITYJIBCA, DHEPTU U
MOMEHTA UMITVJIBCA

Nmiynbc MaTepuanbHON TOUKH U MEXaHUYECKOM CHCTEMBI, 3aKOH €T0 U3MEHEHUS
u coxpaneHus. LleHTp Macc MexaHU9IeCKOW CUCTEMEI H ypaBHEHUE €TO TBUKCHUS.
Kunerndeckas sHeprus u 3akoH ee uzMeHeHus. KoncepBatupHble U
HeKOHCepBaTHUBHEIE crIIbl. [loTeHmansHas sueprus. CBSI3b MEXKIY
MOTEHUUANBHOM 3Heprueit u cuioi. 3aKoH U3MEHEHUs U COXPAaHEHUs TIOJTHON
MEXaHWIECKOM SHEPruu cucTeMbl. MOMEHT UMITYJIbca MaTepHUaIbHONH TOUKH 1
MEXaHMYECKON CUCTEMBI, 3aKOH €ro U3MEHEeHHUs U coxpaHeHus. /JIex/

1.8

3aKOHBI U3MEHEHUS U COXPAHCHUS UMITYJIbCca, SHEPTUU U MOMEHTa uMityibca /I1p/

1.9

IIpoBepka 3aKOHOB COXpaHEHUs UMITYJIbCA U SHEPTUH NIPU coynapeHun ten /J1ad/

1.10

JANHAMUKA BPAILIATEJIbBHOI'O IBWXXEHUA TBEPJJOT'O TEJIA
OCHOBHO¥ 3aKOH BpaIlaTeIbHOTO ABMKEHHUS TBEPOTO TENa BOKPYT
HENOJBMKHON ocu. MOMEHT uHepuuu. Beuncienre MOMEHTOB HHEPIUH
OJIHOPOJIHBIX CUMMETpUUHbIX Te. Teopema llITeliHepa u ee npuMeHeHHE.
Kunerndeckast sHepTHs BpaIaTeIbHOTO IBIKEHHS TBEPAOTO Tela.

/JIex/

111

JlHamuKa BpaiaTeabHOTO JBMKEHHs TBeporo tena /T1p/

112

W3y4yeHue AMHAMUKH BPaIIaTeIbHOTO IBIDKSHUSI C IIOMOIIBIO MasTHAKA
Ob6epOexa. /J1a6/

1.13

Mastauk Makcgenna. OnpeneneHrie MOMEHTa HHEPLIMHU TeJl ¥ TPOBEpKa 3aKOHa
coxpaHeHus SHepruu. /J1ad/

1.14

MEXAHUYECKHUE KOJIEBAHUA

Omnpenenenue konebanuil. XapaKTepUCTUKNA TAPMOHUYECKHUX KOJICOaHHUH.
dopmyna CII0KEHHS IByX rapMOHHYECKUX KoseOaHui. [Ipumepsl konedaTenbHbIX
CHCTEM: NIPYKUHHBIN, MATeMaTHIECCKUH U QU3NUECKNI MAsTHUKH. Y paBHEHHE
3aTyxarolux KojieOaHuii U ero pereHne. XapakTepUCTHKH 3aTyXaroInuX
KosieOaHuil. YpaBHEHHE BBIHYKICHHBIX KOJICOAHHI O] CHCTBHEM
TapMOHHYECKH MU3MEHSIOIIEHCS BHEIIHEH CHIIBI U ero pelieHue. SIpnenue
pe3oHaHca.

/JTex/

1.15

Mexanunueckue konebanus /TIp/

1.16

Ormpeziesiene YCKOPEHHsT CBOOOIHOTO MaeHHUS ITPH MIOMOIIM MaTEMATHIECKOTO
masitHuka. /J1a6/

1.17

Onpez[eneHHe MOOYJIst CABUTA C IMTOMOIBIO IPY>KWMHHOTO MasgATHUKA. /J1a6/

Paznen 2. TEPMOAUHAMMKA 1 MOJIEKYJIAAPHASL ®U3UKA

2.1

SJIEMEHTBI TEPMOJANHAMUKHN

OcHOBHBIE OTpe/ICICHUs U NOHATHA TepMoArHamMuKK. HyseBoe Hadano
TEPMOJIMHAMHUKH ¥ TIOHATHE TeMIlepaTypbl. TepMoauHaMiuecKue QyHKIIUU
coctosiHus. [lepBoe Hauano TepmoanHaMuku. TemnoemMkocTs. M3omnpoueccsl.
Bropoe Hauaio TepMOJMHAMHUKY B pa3iIn4HbIX GopMynrpoBkax. [Tonsrue
ternoBoit mammubl. KITJ] Teriosoit Mmamunuel. [ukn KapHo u Teopema KapHo.
HepasenctBo Knaysuyca. Durponus. Tperbe Hauamo TepMoguHaMuKH. /Jlek/

2.2

OneMeHTbl TepMoauHaMuKH /IIp/




2.3

Omnpenenenne KodpGuLIrEHTa BI3KOCTU XXUAKOCTH 110 MeToay Crokca. /J1ab/

24

SJIEMEHTBI CTATUCTUYECKOM ®U3UKU.

OCHOBHBIE MOJIOKEHHS KUHETUYECKOH TEOPUHU HICANTbHOTO ra3a. Y paBHEHHS
COCTOSIHUS MJICATIbHOTO U PEAJIbHOTO Ta3a. Y paBHEHHE KHHETHYECKOH TeOpruu
ra3oB 1 naBieHus. @azoBoe mpocTpaHcTBO. PYHKIMS pacpeAeIeHUs.
Knaccuueckas u kBanTOBas craTuctuka. Pacnpenenenne Makcsernia.
Bapomerpuueckas ¢popmyna. Pacnpenenenue bonbimana. IIoHsiTHE O KBAHTOBOM
cratuctuke bose-Ditnmreitna u ®epmu-/lupaka. CBsi3p SJHTPOIINHU C
TepMOJUHAMHUUYECKOM BEpOSITHOCTBIO. SIBIEHNUS epeHoca.

/JTex/

2.5

OrpeienieHre OTHOIICHHUSI TEINIOEMKOCTEH Ta3a METOIOM anabaTHIEeCKOTo
pacumpenus. /J1a6/

2.6

OneMeHThI cTaTucTHYeckor Gusnku /Tlp/

Paznen 3. JIEMEHTBI CIELIUAJIBHOW TEOPUM
OTHOCHUTEJBHOCTH

3.1

[MocTynatel cienuanbHON TEOPUH OTHOCHTENILHOCTH. [IpeoOpa3oBanus Jlopenna.
CrnenctBust u3 npeodpazosanuii Jlopenua. lHTepBan Mexay cOOBITHSIMU.
Nmiynbe B cienuanbHON TEOPHH OTHOCUTENbHOCTH. OCHOBHOM 3aKOH
PENIATUBUCTCKON IMHAMHUKH MaT€pPUAIbHOW TOYKH. DHEPrys B CIIEUAIBLHON
TEeOopHH OTHOCUTENbHOCTHU. /Cp/

Pazgen 4. JIEKTPUYECTBO U MAI'HETU3M

4.1

BJIEKTPOCTATUYECKOE ITOJIE B BAKYYME

DIeKTPUUECKU 3apsi1 U dNIEKTpocTaTHIecKoe moie. HanpsokeHHOCTh 1
MTOTEHIIMAN AJIEKTPOCTATHYECKOT0 1oJist. CBOWCTBO CYNEPIO3UIUH ISt
NIEKTPOCTATHIECKHUX MoJiel. CBA3b MKy HalPSHKEHHOCTHIO
3JIEKTPOCTATHUECKOTO OIS U MOoTeHIHaIoM. [I0oTok BeKTopa HalpsyKEHHOCTH
JIEKTPUYECKOTO TI0JIS Yepe3 MOBEpXHOCTh M Teopema ["aycca. [IpumeHenue
TeopeMsbl ['aycca Kk pacueTy 3JeKTpOCTaTH4ecKuX nojei. Teopema o HUPKYISIIH
JUTSL BEKTOPA HANPSHKEHHOCTH AJIEKTPHIECKOTO OIS,

/JTex/

4.2

BJIEKTPOCTATUYECKOE ITIOJIE B ITPOBOAHNKAX 1 ANDJIEKTPUKAX
DNeKTPUYECKUN JUIIONb U JIEKTPHYECKAN JUITONBHBIN MOMEHT. JIUITonpHEBIE
MOMEHTBI MOJIEKYJI IndJIeKTpuKa. [1oNsipHbIe M HEMOIAPHBIE JUAIEKTPUKH.
[Homspuzarus nudnexTpukoB. Bexrop nomspuzanuu. Teopema ["aycca mist
BEKTOpa MOJISIpU3alii. BEKTOp A/IeKTpUYecKoro cMelieHHs. Y CJIOBUS Ha TPaHUIe
JIBYX AUDJIEKTPUKOB. [IpOBOTHUKH B 3JIEKTPOCTATUUECKOM TI0JIE. DIIEKTPOEMKOCTh
YEIMHEHHOT0 IpoBOIHMKA. KoHIeHCaTOphl. DHEPrusi CUCTEMBI 3apsiJIOB U
JIIEKTPHYECKOTO TIOJISL.

/JTex/

4.3

DJekTpocTaTHuecKoe NoJie B Bakyyme u Bemiectse /I1p/

4.4

HccnenoBanue 3iekTpocTatnueckux nojiei. (M3yuenne 3akona Oma.) /J1a6/

4.5

ITOCTOSTHHBIN DJIEKTPUYECKUI TOK

YcnoBus CyIecTBOBaHUS ITOCTOSTHHOTO 3JIEKTPUUECKOro Toka. Cuia U MiIoTHOCTb
TOKa. YpaBHEHHE HETIPEPHIBHOCTHU. 3akoH OMa Il OTHOPOIHOTO Y4aCTKa eI .
DINEeKTPOABIKYIIAs CHJIa U HanpsbkeHue. 3akoH OMa A1 HEOAHOPOIHOTO yJacTKa
uenu. [Ipasuna Kupxroga. [Ipumepst pacuera pa3BeTBICHHBIX JEKTPHUECKUX
nerreit ¢ momouipto paemwit Kupxroda. PaboTa 1 MOIIHOCTE ToKa. 3aKOH
Jxoyna-Jlenna.

/J1ex/

4.6

[MocrosiHHBIN 3nekTpruecKuii Tok /TIp/




4.7

ITOCTOAHHOE MATHUTHOE ITOJIE B BAKYYME U BEHIECTBE
Marnntnas uaayknus. 3akoH buo-Casapa-Jlamnaca, marHuTHOE TI0JI€
JBIDKYyILErocs 3apsia, cuna JlopeHna, 3akon AMnepa. Teopema 0 HUPKYJIALUN
JUTSI BEKTOpa MarHUTHOM MHIYKIIUH U ee mpuMeHenne. Teopema ["aycca mist
MarHuTHOTO T10JISI.

MarHuTHbIE MOMEHTBI aTOMOB U MOJIEKYJI. BEKTOp HAMarHM4eHHOCTH BEIIECTBA.
Teopema 0 UIMPKYJISLUY JUIS BEKTOPa HAMarHUYeHHOCTH. MarHuTHas
BOCIIPMMMYMBOCTh M MarHUTHAs IIPOHUIIAEMOCTh BelllecTBa. HanpskeHHOCTh
MarHuTHOro noJjst. Teopema 0 HMPKYJISALUH U1 BEKTOPbI HAPSKEHHOCTH
MarHUTHOTO MOJIs. Y CIOBHS Al MArHUTHOT'O NOJIS HAa TPaHHUIIE pasJiena AByX
cpen. JlnamarneTuku, napamarieTuku. deppoMarHeTuku. MaruuTHbIi
ructepesnc. Temneparypa Kropu. IIpupona dpeppomaraeTnzma.

/JTex/

4.8

ITocrostHHOE MarHUTHOE T0JIe B Bakyyme U Beuiectse /I1p/

4.9

OnpeneneHue OTHOICHUS 3apsa/a MEKTPOHA K €ro Macce METO/I0M MarHeTpoHa.
(OmnpeneneHne rTOpU30HTAIBHON COCTABIISIONICH MHAYKIIUH MATHUTHOTO MOJIS
3emin) /J1a6/

4.10

Onpenenenue paboThl BEIXO/a HJIEKTPOHOB U3 MeTasua. /J1ab/
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QJIEKTPOJJUHAMUKA

3akoH anekTpoMarHuTHOM uHaykuu. [IpaBuio Jlenna. CriocoObl H3MEHEHHUs
MarHuTHOTro notoka. [Ipuposaa sanexTpoMarHnTHON UHAYKIUH. SIBIeHNe
camouHaykiuu. UuaykTuBHOCTh. B3aumuas nnaykuus. B3aumuas
UHAYKTHBHOCTB. Teopema B3aumMHOCTU. TOK cMemeHus. Teopema o HUPKYIIALIH
MarHuTHOTO TOJIS B CIy4ae MPUCYTCTBHS IEPEMEHHBIX AIEKTPUUIECKHUX HOJeH.
VYpaBuenuss MakcBesuia B MHTerpanbHoi ¢popme. /JIex/

4.12

Onexrpoaunamuxa /Ip/

4.13

U3yuenue sBnenus B3auMHoN nHAyKuun.(CHSITHE KPHBOW HAMAarHUYUBAHUS U
METIIHN FHCTEpEe3nca ¢ OMOIIbIo ocimniorpada.) /J1ad/

Pazgen 5. KOJIEBAHUSA U BOJIHBI

51

DJIEKTPUYECKUE KOJIEBAHU A

Konebarenbhbiii KOHTYp. CBOOOIHBIC HE3aTYXAIOIIUE U 3aTyXAIOIINE
rapMOHHMYECKHE KoJeOaHus B KoyiebaTeIbHOM KOHType. PopMyna uts meproia
KoneOanuii. BeIHYKICHHBIC TAPMOHUYECKHE KOJieOaHHs B KOJICOATETbHOM
KOHTYpe. SIBienue pe3oHanca. [lepeMeHHbIH TOK. AKTHBHOE, HHIYKTHBHOE H
€MKOCTHOE COITPOTHBIICHHE B IIETTH IEPEMEHHOr0 ToKa. PaboTa 1 MOIIHOCTH B
[[ENTH IEPEMEHHOTO ToKa. J[eficTByIolIee 3HAUCHIE TOKA U HATIPSDKCHUSL.

/JTex/

52

OJIEKTPOMATHUTHBIE BOJIHBI

OKCIIepUMEHTAIbHOE TIOTy4YEHHE JIEKTPOMAarHUTHBIX BOJH. CylliecTBOBaHUE
AJIEKTPOMArHUTHBIX BOJIH KaK CJIEJCTBUE ypaBHeHHH MakcBera.
JduddepennpmansHoe ypaBHEHHE 3JI€KTPOMArHUTHOHN BOJTHEL CBSI3b MEXITY
BEKTOpPaMHU HAIPSDKEHHOCTH JIEKTPHUUECKOT0 M MAarHUTHOTO MOJIeH B
3JIEKTPOMAarHUTHOW BoJHe. [IpesioMieHne 311eKTpOMarHuTHBIX BOJIH Ha IPaHMLE

paszaena qByX cpell. DHEPrHs U UMITYJIbC JJIEKTPOMATHUTHBIX BOJTH.
/J1ex/

53

HccnenoBanue 3aTyXaromux KoieOaHuil B KosiebaTeibHOM KOHTYpe /J1a6/

Paznen 6. OIITUKA

6.1

TEOMETPUYECKAS OIITHUKA.

TTonarue cBeTOBOrO Jy4a. 3aKOH NPSMOJIMHEHHOTO PaclpoOCTPaHEHHUS CBETOBBIX
Jydeil B OHOPOAHBIX cpenax. 3aKOH OTpaKeHHUs. 3aKOH MpeoMieHus. [IpruHImn
®epwma. [lonHoe orpakenue. LleHTpUpoBaHHBIEC ONTUYECKUE CUCTEMBI.
IIpenoMieHre CBETOBBIX JIydyell Ha TIOBEPXHOCTH CHEPUUECKOTO 3epKaa.
IIpenomnenue cBeTa Ha chepUIeCKOil MOBEPXHOCTH pa3jesna AByX cpel. ToHkue
nuH3bL. V300paXkeHrne npeMeToB ¢ MOMOLIbI0 JTUH3. OCHOBHBIE
(hoTOMEeTpHYECKHE BETMYHHBL.

/Jex/

6.2

DneKkTpoMarHuTHEIC KoJeOaHus 1 BONMHEL. ['eomerpuueckas ontuka /Ip/




6.3

WHTEPOEPEHINMA U JJUDOPAKIIA CBETA

KorepeHTHOCTE 1 MOHOXPOMATHYHOCTH CBETOBBIX BOJH. MHTepdepeHuns cera,
ycloBHe MakcuMyoB 1 MUHUMYMOB. OnbIT FOHra. MHTepdepennus ceeta B
TOHKHX IUICHKaX U mactuHkax. Onpenenenue nudpakuuu. [puaimn [oiiresca-
Openens. Meron 300 @penens. Audppakuns Openens Ha KPyIriioM OTBEPCTHH U
mucke. [ludppakuns @paynrodepa Ha onHou menu. Judpaknus OpayHrodepa Ha
TU(paKIMOHHOH peleTke.

/Jex/

6.4

JUCIIEPCHA U TTOJIIPU3AIINA CBETA

Jucrniepcns cBera. DIeKTPOHHAS TEOPUs AUCTIEpCUH cBeTa. EcTecTBEeHHBIH I
HOJISIpU30BaHHbIN cBeT. [lonspusanus cBeTa Ipu OTPaXKEHUU U IPEIOMICHUH Ha
TpaHHIlEe ABYX AMAIEKTPHUKOB. [IpoxoxeHNe cBeTa Yepe3 aHH30TPOITHbIE
kpucrajuibl. [lonspusanyonsblie MpyU3Mbl U ossipouibl. 3akoH Mantoca. AHanus

MOJISIPU30BAHHOTO CBETA. BpallleHue MI0CKOCTH MMOJISPH3aIlHH.
/JIex/

6.5

Bonnosas ontuka /TIp/

6.6

Wnrepdepennus ceera. Onbit FOHTa. (M3MepeHue JUIMHHEI CBETOBON BOJIHBI €
HOMOIIBI0 TH(paKIHOHHOH pemeTkn). (OnpeneneHne MoKa3aTems IPeTOMICHUS
CTEKJIa C IOMOIIbI0 MUKpOCKoTa). /J1a6/

6.7

IIposepka 3akona Mantoca. (OnpeneneHne koG GUIUeHTa TOTIOMICHUS
npo3paynbix Ten). (OnpeaeneHye yria mojaHo# nomaspusaiun). /J1a6/

Paznen 7. KBAHTOBAS ®U3UKA

7.1

KBAHTOBAJ OIITUKA

TenoBoe U3Iy4eHue u ero xapakrepucTuku. 3akoH Kupxroda. 3axonsr Credana
- bonmpipmana u cmemenust Buna. @opmyner Penes-/xunca u [lnanka. I'nmoresa
[Tnanka. ®oronsl. PoTodddexr. YpaBHeHne DUHIITEIHA 17151 BHEIIHETO
¢dorosddexra. Iueprus u ummybsc Gotona. Jlasnenue ceera. dpdexr Komnrona
U €ro dJIEMEHTapHas TeOpusl. ENMHCTBO KOPIYCKYJISPHBIX U BOJTHOBBIX CBOMCTB

JIEKTPOMATHUTHOTO M3y IE€HHSL.
/JIex/

7.2

KganroBast ontuka /I1p/

7.3

BJIEMEHThI KBAHTOBOM MEXAHUKU I ATOMHOM ®U3UKHU
CriexTpsl aTOMOB U MoJiekyJ1. CriekTp aToma Bojiopoa. Teopust atoma BoJiopoza
o bopy. 'mmotesa ne bpoiins. CeotictBa BonH ne bpotinsa. CooTHomenne
Heomnpenenennocrei ['eiizen6epra. BonHoBast pyHKINS U €€ BEpOATHOCTHAS
nHTepnperanys. Habmaronaemple BeTMYMHBI B KBAHTOBOW MEXaHHUKE M UX
n3Mepenus. O6uee ypasuenue Llpenunrepa. CranpoHapHOe ypaBHEHHE
penunrepa. J[BuxeHnue cBOOOAHOM YacTHIIbL. J[BHKEHHE B TOTCHIIUATBHON SIME.
[orennmanbHelid 6apbep. ['apMoHHYecKHld OCHHILIATOP. ATOM BOAOpPOIA B
KBaHTOBOI MexaHuke. CriuH 3nekTpora. ClinHOBOE KBaHTOBOE 4ucio. [IpuHmmmn
HEPa3IMYUMOCTH TOXKJIECTBEHHBIX YacTHIl. DepMUOHBI U O030HBI.
[lepnonnueckas cucrema 31eMeHTOB MeHieneesa.

/JTex/

7.4

DJeMeHTHI KBaHTOBOI MEXaHUKH U aTOMHOM du3uku /TIp/

7.5

OrmpesienieHe TeMIepaTypHON 3aBUCHMOCTH MHTEHCHBHOCTH U3ITyICHUS HUTH
namItbl HakanuBanust.(M3yueHre 3aKOHOB TEIIOBOTO U3TYUYCHUSI C TIOMOIIBIO
SIPKOCTHOTO TpomeTpa.) /J1ab/

7.6

dotorddexr. (CHATHE BOIBTAMIIEPHOM, JIFOKCAMIIEPHOH M CIIEKTPAIbHOM
XapaKTepUCTUK (HOTORIEMEHTA U ONpe/ieIeHIE pabOThI BEIXO/A SIEKTPOoHa). /JIad/

Paznen 8. DU3UKA ATOMHOI'O SI/IPA U QJIEMEHTAPHBIX YACTHI]

8.1

SJIEMEHTBI ®U3NKN ATOMHOI'O SAPA

Hedexr maccel u sHeprus cBsi3u sapa. CIuH S1pa U ero MarHUTHBIA MOMEHT.
SnepHsble cuiel. Mogenu sapa. PanrnoakTHBHOE U3Iy4YeHHE U €r0 BUABL.  -paclaf,.
-U3JIy4deHHE. -U3JIydeHue. SnepHble peakiiy U X OCHOBHBIE TUIBI. Peakius

nenenus siupa. llenHas peakiws AeeHns. Peakiys cCHHTe3a aTOMHBIX sep.
/JIex/




8.2 DJIEMEHTbBI ®M31MKU DJIEMEHTAPHBIX HACTHIL] 2 1
Kiaccel anemeHTapHBIX 9aCTHI] U BUIBI UX B3aMMOCHCTBUN.
Knaccudukamnus snemeHTapHbIX yacTuil. [IpuHINT HEpa3TUIUMOCTH
TOXKAECTBEHHBIX yacTull. CIMH U APYrHe KBAHTOBBIC YUCIIA
JJIEeMEHTapHBIX. YaCTHIIBI ¥ aHTUYACTHUIIBL. B030HBI 1 (DepMUOHBL.
Anponsl u Me30HbI. Jlentonsl. [IpoMexyTounbie 6030Hb1. KBapku n
TJIFOOHBI.

8.3 DOneMeHTH! (PU3UKH ATOMHOTO spa U 31eMeHTapHbIX yacTull. /I1p/ 2 2

Paznen 9. CAMOCTOSATEJIBHASA PABOTA

9.1 IMoarororka k nekiusim /Cp/ 1 18
9.2 IMoarororka k nadopatopHeiM padotam /Cp/ 1 18
9.3 IMoaroToBka k mpakTU4decKuUM 3aHATHIM /Cp/ 1 18
9.4 IMoarororka k 3auety /Cp/ 1 8,75
9.5 Monarororka k nexuusim /Cp/ 2 9
9.6 IMoaroToBka k mpakTU4decKuM 3aHATHIM /Cp/ 2 18
9.7 IMoarororka k adopaTopHbiM padotam /Cp/ 2 18
9.8 BrinonHeHne KOHTpoIbHOM padoTsl /Cp/ 2 8,6

Paznen 10. KoHTaKTHBIE Yachl HA ATTECTALMIO

10.1 3auer /KA/ 1 0,25
10.2 Kontponbhas padora /KA/ 2 0,4
10.3 Koncynpranus nepen sx3amenom /K3/ 2 2

10.4 Ox3amen /KD/ 2 0,35

5. OHEHOYHBIE MATEPHAJIBI

O1ieHOYHBIE MaTEPUAIIBI TS TPOBEICHUS MPOMEKYTOTHON aTTECTAllNK 00YYAIONIMXCS PHUBEACHBI B IPUIIOKEHHH K pabodeit
pOrpamMMe JIUCHUIUTAHEL.

DopMBbI ¥ BHIIBI TEKYILETO KOHTPOJIS MO JUCHHUILIAHE (MOYIIIO), BUBI 33 JAHU, KDUTESPHUH UX OIICHUBAHHSI, PACTIPEIC/ICHHE OAILIOB 10
BHJIaM TEKYILETO KOHTPOJIS pa3pabaThIBAIOTCS MPENOAABATENEM AUCHUIUIMHBL C YIETOM €€ CIELU(BHKU U TOBOASATCS 1O CBEICHHS
00yHaIoIMXCs Ha IEPBOM yUEOHOM 3aHSTHH.

Tekymuit KOHTPOJIb YCIIEBAEMOCTH OCYLIECTBISICTCS IIPEMOAABATEIEM AUCIUIUTHHEL (MOMYJIst), KaK IPAaBUIIO, ITyTEeM IIPOBEPKU
NHCHMEHHBIX paboT, MPEIyCMOTPEHHBIX pabOYMMH MPOrpaMMaMy TUCIUILIMH B PaMKax KOHTAaKTHOU

paboThI ¥ CAMOCTOSTENBEHON PaOOTHI 00YYAOIIIMXCS.

6. YAEBHO-METOAUYECKOE I HH®OPMAINIMOHHOE OBECHHEYEHHUE JUCIHUIIJIMHBI (MOY JIS)

6.1. Pexomenayemas JiuTeparypa

6.1.1. OcHoBHas qUTepaTypa

ABTODBI, 3arnaBue W3narensc On. agpec
COCTARWTENN TBO. TOIT
JI1.1 |Casemses U. B. Kypc obmeii dpusuku. T. 3. KBanTOBas onTHka. CaHKT- https://e.lanbook.com/book/106893

AtomHas ¢usuka. dusnka TBepaoro tena. Pusuxa |IlerepOypr
aTOMHOT'O sIpa U 3JEMEHTApHBIX YacTull: yueOHoe |: Jlaus,
nocobme 2018



https://e.lanbook.com/book/106893

ABTOpHI, 3arnaBue W3narensc On. agpec
COCTABUTCIIN TBO. TOJI
JI1.2 |Casemses U. B. Kypc o6imeit ¢pmsukn. T. 2. DIeKTpUIecTBO U Cankr- https://e.lanbook.com/book/98246
MmarHeTu3M. Bonnbl. Onruka: yae6Hoe nocobue IMerepOypr
: Jlanb,
2018
JI1.3 |CasenneB U. B. Kypc o6ieit ¢pmsuku. T. 1. Mexanuka. CaHkT- https://e.lanbook.com/book/113944
MonekynsipHas ¢pusuka: yueOHoe mocodue [etepOypr
: Jlans,
2019
JI1.4 |Yepros AT, O6mas ¢usuxa Mocksa: http://www.book.ru/book/933946
BopoOreB A.A., KnoPyc,
Makapos E.®., 2020
Osepos P. I1.,
Xpomos B.1.
6.1.2. JlonoiHuTeILHAS JUTEpPATypa
ABTODHI, 3arnaBue Wznarensc On. agpec
COCTABUTECIHN TBO. TOII
JI2.1 |Ianxapun W.IL., O6uias ¢puzuka. COOpHHK 3a1a4 Mocksa: http://www.book.ru/book/933565
Kupesnos A.IL., KuoPyc,
Ky6apes C.H., 2019
Pazunosa C.M.
JI2.2 |Bopo0ObeB A.A., 3agaqHuK 1Mo QU3MKE Mocksa: http://www.book.ru/book/920827
Yepros A.T'. KnoPyc,
2017

6.2 Un(popManmoHHbIE TEXHOJIOTHH, HCIIOIb3yeMble NMPH OCYLeCTBJIeHNU 00pPa30BaTeJbLHOI0 Mpouecca no AUCHUNIMHE

(Mony.Ja10)

6.2.1 IlepeyeHb JTULEH3HOHHOTO ¥ CBOOOTHO PACIPOCTPAHIEMOr0 MPOrPAMMHOI0 00ecedeHust

6.2.1.1|Ubunto

6.2.2 Ilepeyens npogeccuoHATBHBIX 023 JAHHBIX U HMH(OPMALMOHHBIX CIPABOYHBIX CHCTEM

6.2.2.1

EcrecTBeHHOHAy4HBIIT 00pa3oBaTenbHbIil moprai: http://en.edu.ru/

6.2.2.2

MexnyHaposHas npodeccroHabHast 0a3a naHHBIX «SpringerMaterialsy»: https://materials.springer.com/

6.2.2.3

Koncynprant miroc

6.2.2.4

lapant ACIINXKT

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCIIUIIJIMHBI (MOY JIs1)



https://e.lanbook.com/book/98246
https://e.lanbook.com/book/113944
http://www.book.ru/book/933946
http://www.book.ru/book/933565
http://www.book.ru/book/920827

7.1

VYueOHble ayAUTOPUH [JIs IPOBEJCHUS 3aHATUH JIEKIIMOHHOIO TUIA, YKOMIIJIEKTOBaHHbIE CLELUATN3UPOBAHHON MeOEIbIO U
TEXHUYECKUMH CPEeICTBAaMU 00yUYeHHUS: MyIbTUMEANITHOEe 000pyJOBaHNEe IS IIPpeAoCTaBIeHUs yueOHoH nHdopmayn
60JIbIION ayIUTOPUU H/WIIU 3BYKOYCUIIUBaOLIee 000pyA0BaHUE (CTALlMOHAPHOE UIIU IEPEHOCHOE).

7.2

V4eOHbIe ayAUTOPHH IS IPOBEIACHMS 3aHATHIH CEMUHAPCKOTO TUIIA, TPYMIOBBIX U HHIUBUIYAIbHBIX KOHCYJIBTALNII,
TEKYIIEro KOHTPOJIS M IPOMEKYTOUHON aTTECTAIMH, YKOMIUIEKTOBAHHBIC CIICIIHATN3UPOBAHHON MEOECIBIO M TEXHUYECKUMH
cpeacTBaMu 00ydeHHs: MyJIbTUMEINHHOE 000pyIOBaHUE W/WIIH 3BYKOYCHUIIMBAIOIIEe 000pyA0BaHKE (CTAIIMOHAPHOE WK
HEPEHOCHOE)

7.3

IMomemenus A1 caMOCTOSITENIBHOI PabOTHI, OCHAIIIEHHbIE KOMIBIOTEPHOI TEXHIKOH C BO3MOKHOCTBIO MOIKIIOYECHHS K
cetu "MHTepHeT" U 0OecneueHeM JOCTyIa B JIEKTPOHHYIO HH(POPMALOHHO-00pa30BaTelbHYIO CPEly YHUBEPCUTETA.

7.4

IMomenienust A1 XpaHeHUs. U NPOGUIAKTUIECKOT0 00CIY)KUBaHUS yueOHOro 000py10BaHUs

7.5

JlaGopaTtopnu, OCHaIlleHHbIE CIIENHATbHBIM JJaO00paTOPHBIM 000PY10BaHUEM:

7.6

JlaGopatopust MexaHUKH, BKIItOYatomas: 0J10k anektpoHHblid @M 1/1, mammza AtByna @M1 1, mastark Makceemia ®M12,
yHHuBepcabHbI MasTHUK @M 13, masaTHrK O6epbexa DM 14, moayns FOura u monyns casura ®M 19, coynapenue mapos
OM17;

7.7

JlaGopaTopust JNIeKTpHYeCTBa M MarHeTH3Ma, BKirogaronias: creHasl TKO anekTpudecTBa M MarHeTH3Ma, B TOM YHCIIE
ocumnorpadst C1-94, reHepaTopbl CUrHAIOB HU3KOYacTOTHBIE ['3-118, HCTOYHNUKM TUTaHKSI, Mara3uHbl COMPOTHBIICHHH,
Habop moxyneit OI1I;

7.8

JlaGopaTopust ONITUKH, BKITIOYAIOIIAs KOMIUIEKT ONTHYecKoro obopynosanus PMC, B ToM dnciie: 6a3bl ONTHYECKOIl CKaMbH,
HOJTYIIPOBOJAHHKOBEIE JIa3epPhI ¢ FOCTHPOBOYHBIM MOIYJIeM, (POTONPHEMHIKH, HA0Op JIMH3, 3KPAaHbI C MACIITA0HOH CeTKOI;
aBTOTpaHchopmarop onHodazuelit JIATP-2,5; koMIuIeKT (oIt




