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1. IEJTA OCBOEHUSI JUCLUTIIMHBI (MO1Y.J151)

1.1| Ilens npenogaBaHus OUCLHUILINHBL

1.2 | dopmupoBaHze y 00yHAIONIMXCS €CTECTBEHHOHAYYHOTO MUPOBO33PCHHMS; HAYIHOTO MBIIIICHHS; IIEJIOCTHOTO
IIPE/ICTAaBICHNS O (DIBUIECKUX 3aKOHAX OKPYXKAIOMIETO MUPA B MX SIMHCTBE W B3aMMOCBS3H; HABBIKOB TPUMEHCHUS
MOJIOKEHUH (PYHIAMEHTATFHON (DU3UKU TP PEIICHUH KOHKPETHBIX MPEeIMETHO-MPOGUIBHBIX 3a/1a4; TEOPETHUECKON U
MIPAKTUYECKOW 0a3bl JJIsI YCIICITHOTO OCBOCHHS MU CICIHATIBHBIX JUCIMIUINH.

1.3 | 3amayu QUCHUTUINHEL:

14— OCBOEHHE O0YJAIONMMHUCS 3HaHWI 00 OCHOBHBIX (DM3MYECKUX SBJICHUSAX W IPOIECCaX, OCHOBHBIX (DH3MIECKUX
BEJIMUMHAX U (PU3MUECKIX KOHCTAHTAX, OCHOBHBIX (PM3MYECKUX 3aKOHAX U FPAHUIIAX UX IPUMEHUMOCTH,
(byHIaMeHTaIbHBIX (PU3UUECKNX SKCIEPUMEHTaX U MX POJIM B Pa3BUTHH HAYKH, HA3HAYEHUH U NPUHIMIAX AeicTBUS
BaXHEHUIINX (PH3UIECKUX TTPHOOPOB;

1.5]|- nprobpeTeHne 00yJalomUMICs YMEHHI 0OBSICHUTh OCHOBHBIC HAONIOZAaeMble MPUPOAHBIC U TEXHOTCHHbBIC
SIBTICHUS ¥ 9 EKTHI Ha 6a3e 3aKOHOB KITACCHYECKON M COBPEMEHHOH (hM3HKH;

1.6 |- pruoOpeTeHne 0O0YJAIONMMHUCS YMEHHH U HaBBIKOB HCIOJIB30BAHUSA METOIUKU (DH3HICCKUX H3MEPeHUI W
00pabOTKN SKCTIEPUMEHTATBHBIX JTaHHBIX, UCTIOJIE30BaHISI METOA0B (PHU3UUECKOTO MOJIEIIUPOBAHUS JJIsl PEIICHHS
KOHKPETHBIX €CTECTBCHHOHAYYHbBIX M TEXHUYCCKUX 3a/1a4;

1.7]— npuoOpereHne 00yJaroNIMUCA HABBIKOB JKCILTyaTaIllid OCHOBHBIX MPHOOPOB M 00OPYAOBAHUS COBPEMEHHOU
¢duznueckoit mabopaTopuu, 00pabOTKH U HHTEPIIPETUPOBAHUS PE3YIbTATOB IKCIIEPHUMEHTA.

1.8

2. MECTO JUCIUMIIVIMHBI MOAYJIAA) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOI'PAMMBbI

ukn (pa3men) OIT: | b1.0.09

3. KOMIIETEHIIMHA OBYYAIOIETOCSI, POPMUPYEMBIE B PE3YJIbTATE OCBOEHUS INCIUIIINHBI
(MOAYJISA)

OIIK-1 Cniocoben peliaTbh MHXXCHCPHBIC 3a/la4YU B HpO(l)eCCPIOHaJ'IBHOﬁ JACATCIIBHOCTH C UCITOJIB30BAHUEM METOJO0B €CTCCTBCHHBIX
HayK, MATEMAaTUYCCKOTO aHalIn3a U MOJACINPOBAHU A

OIIK-1.2 HpI/IMCHHCT OCHOBHBIC ITOHATHS U 3aKOHBI €CTCCTBCHHBIX HAYK IJIA PCIICHUA HpeZ[MeTHO-HpO(I)I/IHLHLIX 3a1a4

OIIK-1.3 [IpuMeHseT ecTeCTBEHHOHAYIHBIE METO/IB TEOPETHYECKOTO U SKCIIEPHMEHTAIFHOTO HCCIIETOBAHMUS 00BEKTOB, IPOIIECCOB,
SIBJICHUH; IPOBOAMT 3KCIIEPHMEHTSI 10 3aJaHHOM METOJUKE U aHATU3UPYET PE3yIIbTaThl

B pe3yabTaTe ocBOeHUsI AMCUMIIJIMHBI (MOAYJIs1) 00y4YAIOIINIACS A0JIKEH

3.1 |3naTh:

3.1.1 | ocHOBHBIE TOHATHS M 3aKOHBI KITACCHYECKOW M COBPEMEHHOM (DM3UKU M WX POJH B PEHICHUH IPEIMETHO-TTPOPHIBHBIX
3a1ad4;

3.1.2 | METOIbI TEOPETHYECKOTO U SKCIIEPHUMEHTATIBHOTO HCCIENOBAHUS (PU3UUECKUX OOBEKTOB, IPOIIECCOB M SBICHUM,
METOIUKY IPOBEACHUS U 00pabOTKH pe3yabTaTOB (PU3NIECKOTO IKCIICPHMEHTA

3.2 | YmeTh:

3.2.1 [ ncrionp30BaTh OCHOBHBIE OHATHS M 3aKOHBI (PU3UKH JUTS PEIISHHUS IPEIMETHO-TIPOQIIBHEIX 3a1a4;

3.2.2 | IpUMEHATH METO/Ibl TEOPETHUECKOTO U SKCIIEPUMEHTAIIBHOTO UCCIIEOBaHMUS (PU3NUECKUX 0OBEKTOB, TPOLIECCOB 1
SIBJICHUH, IPOBOANTH (PU3MUECKHE SKCIICPHMEHTHI 110 3aJaHHOW METOINKEe M 00padaThIBaTh UX PE3yAbTATHI

3.3 | Bnagern:

3.3.1 | HaBBIKAaMU MIPUMCHCHUA OCHOBHBIX MOHATHUH M 3aKOHOB KIIaCCUYECKOM U COBpCMeHHOﬁ (l)I/ISI/IKI/I JJI pCIICHU IPCAMETHO-
HpO(i)I/IJIBHBIX 3aJla4, HaBbIKaMHU

3.3.2 | npuMeHeHHs! METOJI0B TEOPETHUYECKOTO U IKCIIEPUMEHTAIBHOTO UCCIIEA0BAHMS (PU3HUECKUX 0OBEKTOB, TPOLIECCOB U
SIBTICHUH, HABBIKAMH ITPOBECHUS (PHU3MIECKUX HKCIEPUMEHTOB 10 3aJaHHOH METOANKE 1 00pabOTKN HX Pe3ylIbTaTOB

4. CTPYKTYPA 1 COAEP KAHME JTUCIUIITIMHBI (MO YJIS)

Kon HaumeHoBaHue pa3je/ioB U TeM /BUA 3aHATHS/ Cemectp | Yacos | Ilpumeuanue
3aHATHS / Kype

Pazgen 1. DU3NYECKHUE OCHOBbBI MEXAHUKH

1.1 KNHEMATHUKA MATEPUAJIBHOU TOYKH IIpenmer u 1 4
METOJbI MEXaHUKH. MoJenn MaTepualbHON TOUKU U TBepAoro Tena. IlonsaTtue
CHCTEMBI OTCUETa. BEKTOpHOE ¥ KOOPJUHATHOE ONIUCAHUE JIBUIKEHHS
MaTepuanbHoi Touku. OCHOBHbIE KHHEMATUYECKUE XapaKTePUCTUKU
MaTepUaIbHON TOUKU: paJuyCc-BEKTOD, IIEPEMEILEHHE, IPOUIEHHBIN IIyTh,
CpEeZHss U MTHOBEHHAs! CKOPOCTh, CPEAHEE U MTHOBEHHOE YCKOPEHUE,
TaHTeHIIMAIbHOE U HOpMalIbHOE YCKOpeHHe. BpalatenbHoe ABMXKEHNE
MaTepuanbHON TOYKU. BEKTOpHI yria moBOpoTa, YIIIOBOM CKOPOCTH U YIIIOBOTO
yckopeHus. CBSA3b MEXXTy YITIOBBIMH U TMHSHHBIMH BelTIHHAMH. /JIex/




1.2

OmnpejesneHie MIOTHOCTH TBEPIOTO Tea MPaBUIbHON reOMETPHUYECKOM
¢dopmbl. /J1ab/

1.3

Kunemartuka MaTepuanbHoi Touku /I1p/

1.4

OCHOBBI JUHAMUKU TTIOCTYITATEJIbBHOI'O ABUXXEHUA TEJIA
IloctynarensHoe nBuxenue. Ilepsolit 3akoH Hetorona. [ToHsiTve nHEpTHOM
Maccsl Tena. Bropoit 3akon HetoroHa u onsitue cuisl. Tpernii 3akon HeioTona.
Bunst cun. Cuna TsKeCcTH, CHila BCEeMUPHOTO TATOTEHUS, CUJIA YIIPYrOCTH, CHIIa
Tpenus. HemnepuunanbHeie cucteMsl otcuera. L{eHTpoOeKHbIe CHITBI HHEPIIUU 1
cuisl Kopuosuca. /Jlex/

1.5

OCHOBEBI JAVMHAMHWKH IMOCTYNATCIbHOTO ABMXKCHUA TEIIa /Hp/

1.6

W3ydeHne 3akOHOB TIOCTYIATENIHFHOTO ABIDKEHHUS C TIOMOIIBIO MAIITHHBI
AtByna. /J1a6/

1.7

3AKOHBI USMEHEHI 1 COXPAHEHUWA UMITYJIbCA, SQHEPITU 1
MOMEHTA UMITYJIbCA Nmmynbe
MaTEepUaAIbHOW TOUKU M MEXaHUYECKOM CUCTEMBI, 3aKOH €r0 U3MEHEHUS U
coxpaHeHus. [{eHTp Macc MEXaHUYECKOH CUCTEMBL U YPABHEHUE €T0 ABHKCHUS.
Kunernueckas 3Heprust ¥ 3akoH ee U3MeHeHUs. KoHcepBaTUBHBIE U
HEKOHcepBaTUBHBIE cuiibl. [loTeHManbHas sHeprust. CBA3b MEXIY
MOTEHIMAIBHOM dHEprueil U cuaoi. 3aKOH U3MEHEHUS] U COXPAHEHUS IIOJIHOH
MEXaHUYECKON IHEPTUU cUcTeMbl. MOMEHT UMITyJbCa MAaTEPUAIIBHON TOUKU U
MEXaHHYECKOH CHCTEMBI, 3aKOH €ro M3MEHEeHUs ¥ coxpaHeHus. /JIex/

1.8

3aKOHBI H3MEHCHYS M COXPAaHEHUS UMITYIIbCa, SHSPTHH 1 MOMEHTA
nmryneca /I1p/

1.9

IIpoBepka 3aKOHOB COXpaHEHHS HMITYIIbCcA M SHEPTUH P coynapeHuu tei /J1ad/

1.10

JNHAMUKA BPAILATEJIbHOI'O IBMJKEHIWA TBEPIOI'O TEJIA
OCHOBHOM 3aKOH BpalaTeIbHOTO JIBUKEHHUS TBEPJIOTO TEIa BOKPYT
HEMOoABWKHOU och. MOMeHT uHepuuu. Brruncnenne MOMEHTOB HHEPLUU
OJIHOPOJHBIX CUMMETpUUHBIX Ted. Teopema IllTelinepa u ee npuMeHeHue.

KuHeTuueckas SHEprus BpalaTeabHOTO ABUKEHHS TBEPIOTO TENa.
/Jlex/

JlnHaMuKa BpamaTeIbHOTO IBIKEHHS TBepaoro Tena /T1p/

1.12

W3yyeHre TMHAMHUKY BPAIATEIHLHOTO IBUYKEHHS C TIOMOII[BIO MasiTHUKA
Oo6ep6Oexa. /J1ab/

1.13

Masruuk Makcema. OnpeneneHre MOMEHTa HHEPIIMU TeJl U IIPOBEpKa 3aKOHa
coxpaHeHHs dHeprud. /J1ad/

MEXAHWYECKHUE KOJIEBAHUA

Onpenenenne kojaebaHu. XapakTepUCTUKN FAPMOHUYECKUX KOJICOAHHM.
@opmyra cioxeHus IByX rapMOHMYECKUX KosebaHuil. [Ipumepst
KOJIe0AaTETFHBIX CHCTEM: TIPYKUHHBIH, MAaTeMaTHICCKUI 1 (PU3NIECKUH
MAasTHUKU. YpaBHEHHE 3aTyXalOMIUX KOIeOaHUH U ero pelIeHue.
XapaKTepUCTHKH 3aTyXaoIUX KoseOaHui. Y paBHECHUE BBIHYKIICHHBIX
KoJIeOaHUH MO IeHCTBIEM TapMOHWYIECKN H3MEHSIOMICHCS BHETITHEH CHIIBI U €T0
pelenue. SIBienue pe3oHaHca.

/Jlex/

Mexanuueckue konebanus /TIp/

OmnpeiesieHre YCKOpeHus: CBOOOTHOTO MaICHHUS IIPU TIOMOIIH MaTEMaTHIECKOTO
MmasTHHKa. /JIaG/

Omnpenenennie MOIYIS CIBUTA C IOMOIIBIO MPYKUHHOTO MasiTHUKA. /JIab/

Paznen 2. TEPMOJUHAMUKA U MOJIEKYJIAAPHAS ®U3UKA

2.1

OJIEMEHTBI TEPMOJVUHAMUWUKNA OcHOBHBIE
olnpeeNieHHs U MOHATHS TepMOAMHaMUKU. HyneBoe Hauano TepMOJUHAMUKA U
MOHATHE TeMItepaTypbl. TepMoarnHaMudeckue GyHKIMU cocTosiHus. [IepBoe
Hayayo TepMmoanHaMuku. Termnoemkocts. M3omporeccsl. Bropoe Hauano
TEPMOJIMHAMUKH B PA3INYHBIX QOPMYIHPOBKaX. [IOHATHE TEIIIOBOM MAIIMHBIL.
KIIJ] Tenmooii mammusl. [{ukn Kaprao u reopema Kapno. HepaseHcTBo
Knaysuyca. Dutponus. Tperbe Hadamo TepMoIuHaAMUKH. /JIex/

2.2

OnemenTH TepMoanHamukw /T1p/
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Omnpenenenue k03 (UnKeHTa BAZKOCTH XXUAKOCTU 110 MeToxy Croxca. /J1ab/
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OJIEMEHTBI CTATUCTUYECKOUN ®U3UKHU.

OCHOBHBIE 110JIOKEHUS KUHETHYECKOH TEOPUHU UJICaIbHOTO ra3a. Y paBHEHUS
COCTOSIHUS MJIEATIBHOTO U PEATBHOTO ra3a. Y paBHEHUE KUHETUUECKOH TeopHH
ra3oB Ais gasineHus. ®a3osoe npocTpaHcTBO. DyHKIMS paCIPEACICHUS.
Krnaccuueckast 1 kBaHTOBasi craTucTuka. Pacnpenenenne Makcsena.
Bapomerpuueckas ¢popmyna. Pacnpenenenue bonbimana. [Tonstre o
KBaHTOBOM cTatuctuke bose-Ditnmrelina u ®epmu-Jlupaka. CBsi3b SHTPONUU C
TEpPMOIMHAMUYECKON BEPOATHOCTBIO. SIBIIEHUS NIepeHoca.

/Jlex/

2.5

OrnpenieneHre OTHOIICHUS TEMIIOEMKOCTEH ra3a METOI0M aIHadaTHIECKOTro
pacmupenwst. /J1a6/

2.6

OnemeHTHI cTaTicTHYecKo dusuxu /TIp/

Pazgen 3. 9JIEMEHTbBI CIEHUAJIBHOU TEOPUHA
OTHOCHUTEJBHOCTH

3.1

[MocTynatsl criennanbHOM TeopuH OTHOCHTENBHOCTH. [IpeobpasoBanms
Jlopernna. Ciencrsus u3 npeodpa3osanuii Jloperma. MIHTepBan Mexy
COOBITHSIMU. VIMITyNbC B ClIEMATBHON TEOPUH OTHOCUTENBHOCTH. OCHOBHOM
3aKOH PENSTUBUCTCKON TUHAMUKU MaTePHAIbHON TOUKH. DHEPIus B
CTICIMATEHON TeopHn OTHOCHTENbHOCTH. /Cp/

Paznen 4. JJIEKTPUYECTBO U MATHETU3M

4.1

SJIEKTPOCTATUYECKOE IIOJIE B BAKYYME

OnexTpudecKkuil 3apsa] 1 2JIEKTpocTaTHYECKOE Noje. HanpsskeHHOCTh 1
MOTEHIMAJ 3JIEKTPOCTaTUUECKOTrO N0l CBOMCTBO CyNEpIO3ULUM 11
AIIEKTPOCTATUYECKUX MOJIeH. CBsI3b MKy HANPSHKEHHOCTHIO
ANIEKTPOCTATUYECKOTO MOJI U MOTeHIManoM. IToTok BeKTOpa HanpsKeHHOCTU
JIIEKTPUYECKOTO MOJIS Yepe3 NOBEPXHOCTh U Teopema 'aycca. [Ipumenenne
TeopeMsl ['aycca k pacuery aneKkrpocTaTuueckux nouei. Teopema 0 HUPKYIAUY
JUISL BEKTOpA HATIPSKEHHOCTH 3JIEKTPUYECKOTO TOJS.

/Jlex/

4.2

OJIEKTPOCTATHUYECKOE ITOJIE B ITPOBOJHUKAX U INSJIEKTPUKAX
DNEKTPUUECKUI TUTIOJIb U 3JIEKTPUYECKUI TUOJIbHBIN MOMEHT. JIUnosbHbIe
MOMEHTBI MOJIEKYJT AUAJIEKTpHKA. [1oNspHbIe U HEMOJSPHBIE TUIIEKTPUKH.
Tlonspuzanus nauanexktpukoB. Bexrop nonsipuzanuu. Teopema ['aycca qist
BEKTOPa NoJsipu3alun. Bekrop anekrpuyeckoro cMemieHus. Y cioBus Ha
TpaHULE IBYX IUAIEKTPUKOB. II[pOBOTHUKH B 3JIEKTPOCTaTUUYECKOM IIOJIE.
DJEeKTPOEMKOCTh YEAMHEHHOTO MpoBoAHMKA. KOHIeHCaTOPbl. DHEprust CUCTEMBI
3apsI0B U IEKTPHUUECKOrO MOJISL.

/Jlex/

4.3

DJeKkTpocTaTHUECcKOe ToJie B BaKyyme U Bemectse /I1p/
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HccnenoBanue sekTpocTaTHueckux nojei. (M3yuenue 3akona Oma.) /J1a6/

4.5

MNOCTOAHHBIN JIEKTPMYECKNU TOK

VYcnoBus CyIIeCTBOBAHUS MOCTOSHHOTO 3IEKTPHUYECKOTO Toka. Cuia u
IUIOTHOCTH TOKA. Y paBHEHUE HETIPEPBIBHOCTH. 3akoH OMa 111 OTHOPOAHOTO
y4acTKa LEeNU. DIIEKTPOBIDKYILAs CUIa U HanpsbkeHue. 3akoH OMa asis
HEOJAHOPOIHOTO ydacTka menu. [Ipasuna Kupxroda. [Ipumeps! pacuera
Pa3BETBIICHHBIX JIEKTPUUECKUX Lienel ¢ moMoIkio mpaBui Kupxroda. Pabora u
MOIIHOCTh TOKa. 3akoH J[xoys-Jlenma.

/Jlex/

4.6

IMocTosHHBIN 31eKTpHdecKkuii Tok /IIp/

4.7

INOCTOAHHOE MATHUTHOE IIOJIE B BAKYYME U BEIIIECTBE
MarunutHas uHaykuus. 3akoH buo-Casapa-Jlamiaca, MarHUTHOE 110J1€
JBIDKYILErocs 3apsja, cuia Jlopenua, 3akoH AMnepa. TeopeMa 0 HUPKYISALUU
JUTsl BEKTOpa MarHUTHOM MHAYKUMY U ee mpuMeHeHue. Teopema ["aycca nis
MarHUTHOTO MOJIS.

MarHuTHble MOMEHTBI aTOMOB U MOJIEKY/L. BEKTOp HaMarHU4eHHOCTH BEIIECTBA.
Teopema 0 HMPKY/ISILMU 711 BEKTOPa HAMArHUYEHHOCTH. MaraurHas
BOCIPUUMYHMBOCTh U MarHUTHAs IPOHUIIAEMOCTD BellecTBa. HampsikeHHOCTh
MarHuTHOIro noJis. Teopema o HUPKYIALUUY Il BEKTOPB! HANIPSHKEHHOCTH
MAarHUTHOTIO NOJIS. Y CJIOBUSL UL MATHUTHOTO IIOJISl HA TPAHULIE pa3ieia AByX
cpen. Jluamarneruxu, napamaraetuku. deppomarseTkd. MarHuTHbIH
rucrepesuc. Temneparypa Kropu. [Ipupona ¢peppomarnerisma.

/Jlex/




4.8

INocTossHHOE MAarHUTHOE TI0JIE B BaKyyMe U Berectse /I1p/

4.9

OmnpenerneHre OTHOIICHNUS 3apsiia JIEKTPOHA K ero Macce METOA0M MarHeTpoHa.
(Ompenenenne rOpu30HTAIEHON COCTABIISIONMIEH WHIYKIIMA MATHATHOTO TIOJIS
3emin) /J1a6/

4.10

Omnpenenenne paboThl BEIXOAA SJIEKTPOHOB U3 MeTasua. /J1ab/

4.11

SJIEKTPOJJUHAMMUKA

3akoH anekrpoMarauTHoi nHIykuu. [Ipasuino Jlenmna. CriocoObl H3MEHEHUs
MarHuTHOro noroka. [Ipuposaa s3nekrpoMarHuTHON MHIYKIUU. SIBIeHHE
camouHAyKuuu. MHAyKTHBHOCTS. B3anmHas naaykius. Bsanmuas
HHIYKTUBHOCTE. Teopema B3anmMHOCTH. Tok cMmemmenns. Teopema o UPKyIAIAN
MarHUTHOTO MOJIS B CIydae MPUCYTCTBUS IEPEMEHHBIX IEKTPHUUECKIX MOJICH.
VYpaBHenus MakcBemia B uHTerpaipHou Gopme. /JIex/

4.12

Onexrpoannamuka /1p/

4.13

Wzyaenne siBnenns B3auMHOM nHAyKuH. (CHATHE KpHBOW HAMarHWIWBAaHUS U
MeTJIM THCTepe3nca ¢ MOMOIIBI0 ocumiorpada.) /J1ad/

Pasnea 5. KOJIEBAHUSA U BOJIHBI

5.1

SJIEKTPUYECKUE KOJIEBAHUA

KonebarensHbri KOHTYp. CBOOOAHBIC HE3aTyXaloOMNe 1 3aTyXaloIHe
rapMOHMYECKUe KonebaHus B kojebaTenbHOM KoHType. PopMyna Ui mepruojia
kosteOaHuil. BoIHyX/IeHHbIE rapMOHHYECKUE KoJIeOaHusl B KosieOaTebHOM
KOHTYpe. SIBnenue pezoHaHca. [lepeMeHHbIN TOK. AKTUBHOE, HHAYKTHBHOE U
€MKOCTHOE COIIPOTHUBIICHHUE B LIETIH IIEPEMEHHOTO TOKa. PaboTa 1 MOIIHOCTE B
L[eNU NIePEeMEHHOT0 ToKa. JIeHCTByroIIee 3HaUeHNE TOKA U HANPSKEHNUS.

/Jlex/

5.2

OJIEKTPOMATHUTHBIE BOJIHBI

OKCIepUMEHTaIbHOE MIOJIy4e€HHE JIEKTPOMArHUTHBIX BOIH. CylllecTBOBaHUE
3JIEKTPOMarHUTHBIX BOJIH KaK CJIE/ICTBUE ypaBHEHUM Makcseia.
Juddepentmanbaoe ypaBHEHHE 3IIEKTPOMAarHUTHON BOJHBL CBS3b MEXIY
BEKTOPAMU HANPSHKEHHOCTU 3JIEKTPUYECKOI0 U MarHUTHOTO HOJIEH B
3JIEKTPOMAarHUTHOM BoJHE. [IpenoMiieHue 3J1eKTPOMarHUTHEIX BOJIH Ha TPaHULIE
pasjena qByX cpell. DHEprusi U UMITY/IbC SIeKTPOMArHUTHBIX BOJTH.

/Jlex/
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Paznea 6. OIITUKA

6.1

TEOMETPHUUYECKA S OIITHUKA.

[TonsiTre cBETOBOTO JTyda. 32aKOH NMPSIMOJMHEHHOTO PACIIPOCTPAHEHUS CBETOBBIX
Jy4ei B OMHOPOJHBIX Cpeiax. 3aKOH OTpa)KeHHsl. 3aKOH MPeTOMIICHUSI.
Ipuniun @epma. [TomHoe oTpaxenue. LIeHTpUPOBaHHBIE ONTHYESCKHE CHCTEMBI.
IIpenomMiieHue CBETOBBIX Jydel Ha MOBEPXHOCTH C(HepHIECKOTO 3epKaa.
[Ipenomienue cBeta Ha cepUIECKOIl MOBEPXHOCTH pa3zeia AByX cpel. ToHKue
nuH3bL. V300paskeHne NpeIMeToB ¢ MOMOILBIO JTHH3. OCHOBHbBIE
(hoToMeTpHUYECKUE BETNIHHBI.

/Jlex/

6.2

OnexTpoMarHuTHeIE KojiebaHus 1 BOJIHBI. ['eomerpudeckas onrtuka /TIp/

6.3

UHTEP®EPEHIINA 1 AUDPPAKLMA CBETA

KorepeHTHOCTh 1 MOHOXPOMATHYHOCTh CBETOBBIX BOJIH. MHTepdepeHIus cBera,
YCIIOBHE MakCHMYOB 1 MEHUMYMOB. OnbIT FOHTa. HTepdepennns cBera B
TOHKUX TUIEHKaX U IuiacTuHkax. Onpenenenue nudpakiauu. [Ipunnun [rolireHca
-®penens. Meton 300 @penens. Judpakius OpeHerst Ha KPYrJIOM OTBEPCTHH U
mucke. udpaxuus payarodepa va onHoi menn. Judpakims Opayrrodepa
Ha TU(PAKIIIOHHON peIIeTKe.

/TTex/

6.4

JICIIEPCHUA U TTIOJISAPU3AIIUS CBETA

Jlucniepcust cBeTa. DIIEKTPOHHAS TEOPHs TUCIICPCHH CBeTa. ECTeCTBEHHBIN 1
MOJISIPU30BaHHBIN cBeT. [loyspu3aius CBETa PH OTPAXKECHUU U IPSIOMIICHUH HA
IPaHHUIIE ABYX JIHAIICKTPUKOB. [IpOX0XK/IeHIE CBETA Uepe3 aHU30TPOITHBIE
KpucTaiuibl. I1oJsspr3anoHHbIE TPU3MBI M IOJISIPOU L. 3akoH Maitoca. AHanu3
MOJISIPU30BAHHOTO CBETA. BpallleHne MI0CKOCTH MOJISIPU3alHH.

/JIex/




6.5

Bonnosas ontuka /I1p/

6.6

Wnrepdepennus ceera. Onsit OHTa. (M3MepeHne JUTMHHBI CBETOBOH BOJIHBI C
MTOMOTIBIO TUPPAaKIOHHON pemieTkn). (OnpeneneHne moka3aTesst MpeIoMICHH
CTEKIIa C MOMOMIbI0 MUKpOcKoTa). /J1ab/

6.7

IIpoBepka 3akoHa Mamtoca. (Onpenenenue ko3 duiiuenta moriaomeHus
npo3paunsix Ten). (Onpenenenue yria moJHo# nospusaiun). /J1ao/

Paznen 7. KBAHTOBASA ®U3UKA

7.1

KBAHTOBAS OIITUKA

TernaoBoe U3ITydEHUE U €r0 XapakTepucTuku. 3akoH Kupxroda. 3akoHb
Credana - bonpimana u cmerenust Buna. @opmyinsl Penes-/xunca u [lnanka.
T'unoresa ITnanka. ®otoubl. DoTOdPdekT. YpaBHEeHHE DIHINTEHHA TS
BHemIHero ¢oroaddekra. DHeprus ¥ UMIynsc GpoToHa. JaBIeHUE CBeTa.

B¢ dexr KomnToHa u ero aneMeHTapHast Teopusi. EMMHCTBO KOPITyCKYISIPHBIX U
BOJTHOBBIX CBOFCTB 3JIEKTPOMArHUTHOTO M3JTY4CHUS.

/Jlex/

7.2

KganToBas ontuxka /ITp/

7.3

OJIEMEHTBI KBAHTOBOU MEXAHUKN 1 ATOMHOU ®U3NKHN
Crekrpbl aTOMOB M MOJIeKy/1. CriekTp aroma Bojiopofa. Teopust aToMa BOAOpOIa
o bopy. 'umotesa ae bpoiinsa. CeoiictBa BonH ae bpoitsa. CooTHOIIEHHE
HeonpeneneHHocreil ['eiizenOepra. BomHoBast GyHKIMS 1 ee BEpOSATHOCTHAS
uHTepnperanus. Habmonaemple BeTMIUHBI B KBAHTOBOH MEXaHUKE U HX
nm3mepenust. O6mee ypasaenne Llpeannrepa. CrammoHapHoe ypaBHEHHE
peaunrepa. JBuxenue cBOOOTHON YacTHLIBL. J|BHKEeHUE B TIOTEHIINAIBHOM
sMme. [ToTeHUMaBHEIH 6apbep. ['apMOHHYECKUH OCIIIILIATOP. ATOM BOAOpPO/IA B
KBaHTOBOM MexaHuke. CrinH snekrpona. CiMHOBOE KBaHTOBOE yucio. [TpuHnmmn
HEPa3ITMYUMOCTH TOXKIECTBEHHBIX YacTuil. DepMUOHBI 1 OO30HEI.
Ilepuonnueckas cucrema seMeHToB MeHeneesa.

/JTex/

7.4

DJeMeHTHI KBAaHTOBOM MEXaHUKW M aTOMHOH ¢u3uxu /T1p/

7.5

OmnpejesnieHre TeMIepaTypHO 3aBHCUMOCTH HHTCHCUBHOCTH U3TyICHHS HUTH
Jamiibl HakaauBauust.(M3ydeHie 3aKOHOB TEIIOBOTO U3ITyYSHUsI C TIOMOII[BIO
SIPKOCTHOTO mupometpa.) /J1ab/

7.6

dotoappexr. (CHATHE BOIBTAMIIEPHOH, JTFOKCAMITEPHOU U CIIEKTPATLHON
XapaKTepPHUCTHK (POTORIEMEHTA U OIpeieNieHrne paboThl BEIX0Oa
anekTpoHa). /J1a6/

Paznen 8. DU3UKA ATOMHOTI'O A/IPA 1 JIEMEHTAPHBIX YACTHUIL]

8.1

OJIEMEHTBI ®U3UK1 ATOMHOTI'O SIPA

Jedexr maccol 1 Heprus cBs3u sapa. CIuH sapa U €ro MarHUTHBI MOMEHT.
Snepubie cuibl. Moaenu sipa. PainoakruBHOE U3JTydeHHE U €T0 BUJIBL. -
pacnaj. -u3JIydeHHe. -U3JIydeHue. SaepHbie peakiuu 1 UX OCHOBHBIE THITHI.
Peaxuus nenenus sinpa. Lennas peakius nenenus. Peakiys cuHTe3a aTOMHBIX
sep.

SJIEMEHTbBI ®U3NKU 3JIEMEHTAPHBIX YACTUIL]

Knaccel aneMeHTapHBIX YacTHIl U BUJIBI X B3auMoeiicteuil. Kitaccuduxarmst
3J€eMEHTapHbIX YacTull. [ [puHIUI HEpa3TMYUMOCTH TOKIECTBEHHBIX YaCTHULL.
CnuH U Ipyrue KBaHTOBBIC YKCIIa 3JIEMEHTAPHBIX. YacTUIBI U aHTHYACTHIIBI.
Bbo3onbl 1 epMUOHBL. APOHBI ¥ Me30HBI. JlenToHbI. [IpoMexyToYHbIC GO30HbI.
KBapxu U I1I00HBL.

/JIex/

8.2

OneMeHTHI GU3UKKA aTOMHOTO sIIpa U 3JIeMEeHTapHbIX yactul. /[1p/

Pazgen 9. CAMOCTOSATEJIBHASA PABOTA

9.1

oaroToBka k nexuusam /Cp/

18

9.2

IToaroToBka k 1abopaTopHbiM pabotam /Cp/

18

9.3

[MoaroToBka k mpakTHyeckuM 3aHsATHsIM /Cp/

18

9.4

Ioaroroeka k 3auery /Cp/

8,75

9.5

IMoaroToBka k stektmsim /Cp/




9.6 IMoaroroska k npaxrudeckuM 3ansaTusam /Cp/ 2 18

9.7 IToaroToBka k 1abopaTopHbiM pabotam /Cp/ 2 18

9.8 BrmonHeHne KOHTpOoIbHOH paboTsl /Cp/ 2 8,6

Paszngen 10. KoHTaKkTHBIE Yachl HA ATTECTALUIO

10.1 Bauer /KA/ 1 0,25
10.2 Konrponsnas padora /KA/ 2 0,4
10.3 Koncynbramnus nepen sx3ameHoM /KD/ 2 2

10.4 Ox3amen /KD/ 2 0,35

5. OHEHOYHBIE MATEPHAJIbI

OrneHoYHbIe MaTepHaibl U TPOBEICHUST IPOMEXYTOUHON aTTECTAIIMK OOYJaIONIMXCsl MPUBEICHBI B MIPUIOKEHUH K
paboueii mporpaMme AUCIUILTHHEL.

®DOopMBI U BUIIBI TEKYIIIET0 KOHTPOJISA MO JAUCHMIUIMHE (MOIYII0), BUABI 3aJaHUN, KPUTEPUH UX OLICHUBAHUS,
pacrpenenenre 0aIoB Mo BUAAM TEKYIIEro KOHTPOJIS Pa3padaThIBAIOTCS MPENoaBaTeieM TUCIIUIUTHHBI C YIETOM €€ CIICUPUKA U
JIOBOJISITCSL 1O CBE/ICHUSI 00YJAOMMXCsl Ha TIEPBOM YIeOHOM 3aHATHH.

Tekymii KOHTPOJIb YCIICBAEMOCTH OCYILIECTBIISCTCS MPENoAaBaTeieM NUCHUILIAHBI (MOAYISA), KaK IPaBHIIO, C
ucnonb3oBanueM IMOC wiin myTeM MPOBEPKH MHUCbMEHHBIX pa00T, MPEAYCMOTPEHHBIX PaOOYNMH MPOrpaMMaMH TUCIIUTUIAH B
paMKax KOHTAKTHOHM paboThl H CaMOCTOSATEIbHOHN paboThl oOydaronmxcs. [t pukcupoBaHus pe3ybTaTOB TEKYIIETO KOHTPOJIS
MO3KeT ucnonb3osatbes DMOC.

6. YAEBHO-METOINYECKOE U UTHOOPMAIIMOHHOE OBECIIEYEHUE JUCHHUITIJIMHBI (MO YJIS)

6.1. Pexomenayemas tureparypa

6.1.1. OcHoBHasi 1MTEpaTypa

ABTOpBI, COCTaBUTEIH 3arnasue Wznatensc O agpec
TBO, IOl
JI1.1 |Casennes U. B. Kypc obmeit ¢pmsuxu. T. 3. KBanToBas ontuka. ATOMHas CaHkr- https://e.lanbook.com/bq
¢u3uka. duzmka TBeproro Tena. Gusrka AaTOMHOTO SApa U ITerepOyp
AIIEMEHTAPHBIX YacTHUI: yaeOHOoe mocobue r: Jlans,
2018
JI1.2 | Casenses U. B. Kypc obmeit ¢pusuxu. T. 2. DneKTpHuecTBO U MarHETU3M. CaHkr- https://e.lanbook.com/bq
Bounnbl. OnTuka: yuebHoe nocobue [TetepOyp
r: JIanb,
2018
JI1.3 [Casennes U. B. Kypc obmeit ¢pusuxu. T. 1. Mexanuka. MonexynspHast CaHkr- https://e.lanbook.com/bq
(usnka: yaebHOE mocooue ITetepOyp
r: Jlanp,
2019




ABTOPBI, COCTaBUTEITH 3arnaBue Wsnatensc Om. agpec
TBO, I'OJ1
JI1.4 |YeptoB A.T., Oo6mas ¢usnka Mocksa: | http://www.book.ru/bool
Bopo0OreB A A., KnoPyc,
Makxkapos E.®., 2020
Oszepos P. I1., Xpomos
B.1.
6.1.2. Jlono/iHUTEIbHAS JIUTEPATypa
ABTOpBI, COCTaBUTEIH 3arnaBue Wsnatensc On. agpec
TBO, TOJ
JI2.1 |IHanxapun W.IT., Oobmas ¢us3nka. COOpHUK 3a1a4 Mocksa: | http://www.book.ru/bool
Kupbsinos A.I1., KuoPyc,
Ky6apes C.1., 2019
Pa3unosa C.M.
JI2.2 [BopobOneB A.A., 3a1auHuK 0 (pH3nKe Mocksa: | http://www.book.ru/bool
UeptoB AT KuoPyc,
2017

6.2 I/IH(l)OpMaIIl/IOHHbIe TEXHOJIOTYMH, UCIIOJb3YyEeMbl€ IPU OCYIIECTBJICHUHA OﬁpaBOBaTe.ﬂLHOFO nmpouecca 1mo IMCuuIJinHe

(Mony.Jio)

6.2.1 TlepeyeHb TMLEH3HOHHOIO U CBOOOIHO PACIIPOCTPAHSIEMOI0 IPOIPAMMHOIO0 00ecneYeHust

6.2.1.1 | MS Office

6.2.2 TlepeueHb MpoecCHOHATBHBIX 023 TaHHBIX H MH(OPMAIMOHHBIX CIPABOYHBIX CHCTEM

6.2.2.1

EcrecTBenHOHAyuHBIN 00pazoBaTenbHbIi mopTai: http://en.edu.ru/

6.2.2.2

MexayHapoaHas npodeccuoHanbHas 6a3a qaHHBIX «SpringerMaterials»: https://materials.springer.com/

6.2.2.3

Koncynsrant mmoc https://www.consultant.ru/

6.2.2.4

Tapanr https://www.garant.ru/

6.2.2.5

ACIIMXKT https://www.samgups.ru/lib/elektronnye-resursy/res/baza-dannykh-aspizht/

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUITIJIMHBI (MO YJISA)

7.1

Y4eOHBIC ayTUTOPUH AT IPOBEACHHS 3aHATHH JIEKIMOHHOTO THUIA, YKOMIIIEKTOBAHHBIE CIEIHATH3NPOBAHHON
MeOeNbI0 M TEXHUYECKIMH CPEICTBAMH 00yUCHUSI: MyJIbTUMEANITHOE 000pyn0BaHHE ISl IPEAOCTaBICHHS yaeOHOH
nH(popManuu GOIBIION ayIUTOPUH H/WITH 3BYKOYCIIIHBAIOIIee 000pyI0BaHUE (CTAlIMOHAPHOE HIIN IIEPEHOCHOE).
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YueOHbIe ayTUTOPUH AT IPOBEIACHUS 3aHITHIH CEMUHAPCKOTO THIIA, TPYIIOBBIX U HHAUBHAYAIbHBIX KOHCY/IBTALNH,
TEKYIIero KOHTPOJIS ¥ IPOMEKYTOYHO aTTeCTaINH, YKOMIIEKTOBAHHBIC CIICIIHATN3HPOBAHHON MEOCITBIO 1
TEeXHHYECKUMH CPEJICTBAMH O0YIECHUS: MyIbTUMEANITHOE 000PYJ0BaHHE H/WITH 3BYKOYCIUIMBAOIIEe 000pyAOBaHNE
(cranoHapHOE WK IIEPEHOCHOE)

7.3

TTomemienust st cCaMOCTOSATENBFHON paOOThI, OCHAILIEHHBIE KOMIIBIOTEPHON TEXHUKOM C BOZMOKHOCTBIO IOKITIOUSHHUS K
cetr "MHTepHeT" M 00eCIeUeHNEM TOCTYIA B 3JICKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIbHYIO CPEAY YHHBEPCUTETA.

7.4| TlomemeHus A XpaHeHUs U PO(UITAKTHUECKOTO 00CITYy)KUBAaHUs y1eOHOTO 000PYI0BaHUS
7.5| JlabopaTopuu, OCHAIIEHHbIE CIICNNAIBHBIM JJAO0OPATOPHEIM 000pYyIOBaHHEM:
7.6| JlabGopatopus MexaHUKH, BKIFOUAIOmas: 0JI0K 3iekrpoHHblil ®M1/1, mammna Atyna @M1 1, mastHuk MakcBesuia

®M12, yausepcanbHbI MasTHHK @M 13, MastaHK O6epOexa @M 14, moxyns FOHTa 1 Moaynb casura ®M 19,
coynapenue mapos ®M17;

7.7

JlabopaTopus dJIeKTprYecTBa M MAarHETH3Ma, BKTIo4aromas: cteHapl TKO siekTpuiecTBa 1 MarHeTH3Ma, B TOM YUCIIe
ocumorpagsl C1-94, renepaTopsl CUTHAIOB HU3KOYACTOTHBIE ['3-118, HCTOYHUKN MUTaHMs, Mara3uHbI COTIPOTUBIICHHI,

Habop moaysei OI1I;




7.8

JlaGopaTopusi ONTHKH, BKIIOYAIONIAS KOMIIIEKT ONTHYecKoro obopyaoBanus PMC, B ToM gucie: 6a3sl ONTHYECKOH
CKaMbH, IIOJIyIIPOBOJHUKOBBIC JIa3ePhl C FOCTUPOBOYHBIM MOJIYJIEM, (POTONPHEMHUKH, HAOOD JIMH3, IKPaHBI C MACIITaOHOI
CeTKoit; aBToTpanchopmarop oxHodazubiit JIATP-2,5; koMIutekT HoJLTHi.




