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1. IEJTA OCBOEHUSI JUCLUTIIMHBI (MO1Y.J151)

1.1| Ilens npenogaBaHus OUCLHUILINHBL

1.2 | bopmupoBaHue y 00yJaromuxcsi €CTECTBEHHOHAYIHOTO MHPOBO33PEHNUS; HAYIHOTO MBIIUICHHS; IIEJIOCTHOTO
IIPEACTaBICHNA O (PH3UIECKUX 3aKOHAX OKPYXKAIOIIEr0 MUPa B UX CIUHCTBE U B3aUMOCBSI3H; HABBIKOB IIPHMEHEHHS
MOJIOKEHHH (pyHIaMEHTaIbHOW (DM3MKHU MPH PEIICHUH KOHKPETHBIX MPEAMETHO-PO(UIEHBIX 3a/1a4; TEOPETUUCCKOM U
MIPAaKTHYECKOH 0a3bI IS YCIICITHOTO OCBOCHHS MU CHEIIMATIBHBIX JUCIHILINH.

1.3 | 3amaun AUCIUTUINHEL:

14— OCBOCHHE O0ydJarolMMUCsl 3HAHUH 00 OCHOBHBIX (DM3MYECKUX SIBICHHUSAX M MPOLECCax, OCHOBHBIX (PU3MUECKHX
BEJIMYMHAX U (PU3MUECKUX KOHCTAaHTAX, OCHOBHBIX (DM3WYECKHUX 3aKOHAX M TPaHUIAX WX NPUMEHUMOCTH,
(yHIaMEHTABHBIX (PU3NIECKUX IKCIICPIMEHTAX M UX POJIH B Pa3BUTHUH HAYKH, HA3HAYCHUH U IPUHINIAX JEHCTBUSL
BaXHEHIINX (PU3NUECKUX TPUOOPOB;

1.5 npuoOpereHne 00yJaroNMMUCA YMEHHH OOBACHUTH OCHOBHBIC HAaOIOMaeMble IPUPOTHBIC H TEXHOTEHHEIE
sBiIeHNs 1 3P QeKTH Ha Oa3e 3aKOHOB KIACCHYECKON U COBPEMEHHOH (QU3HKY;

1.6 |— npuobpereHre 00yJaromuMICs YMEHUI U HAaBBIKOB HCIIOJB30BAHHUS METOIUKU (PU3MUYECKUX H3MEPEHUH H
00pabOTKH KCIEPUMEHTAIBHBIX JaHHBIX, HCIOIB30BAaHUS METOZ0B (PU3HYECKOTO MOJCINPOBAHMUS IS PEILICHHS
KOHKPETHBIX €CTECTBEHHOHAYIHBIX ¥ TEXHUIECKHX 3a]1ad;

1.7]|- nproOpeTeHne 00yJaloMUMUC HAaBBIKOB IKCILUTYaTAllMH OCHOBHBIX IPHOOPOB M 000PYIOBAaHMS COBPEMEHHOI
¢dm3nyeckoit maboparopun, 00pabOTKN M MHTEPIIPETHPOBAHUS PE3yIbTATOB 3KCIICPUMEHTA.

1.8

2. MECTO JUCHHAIIVIMHBI MOAYJISA) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOI'PAMMBI

Hukn (paznen) OIT: | b1.0.09

3. KOMIETEHLIMU OBYYAIOLIETOCSI, ©OPMHUPYEMBIE B PE3VJIbTATE OCBOEHHUS JUCLIUTLTNHBI
(MOZYJISA)

OIIK-1 CrocobeH pemaTs HHKEHEPHBIE 331a41 B IPO(eCCHOHAIBHOHN JeATeTbHOCTH C UCTIONB30BaHIEM METOJI0B €CTECTBEHHBIX
HayK, MaTeMaTHYECKOTO aHaIN3a U MOACIUPOBaHUS

OIIK-1.2 ITpuMeHsieT OCHOBHEIE HOHATHUS U 3aKOHBI €CTECTBEHHBIX HAYK JJIS PEIICHHS IPEAMETHO-IPO(UIBHBIX 33124

OIIK-1.3 HpHMeHHCT €CTCCTBCHHOHAYYHbIC METOAbI TCOPECTUICCKOTO U DKCIICPUMEHTAJIBHOI'O NUCCICAOBaHNA O6LCKTOB, IIpOLECCOB,
S[BJ'IeHPIﬁ; MMPOBOAUT SKCIICPUMECHTHI 11O BaHaHHOﬁ MCTOAMKE U aHAJIM3UPYCT PE3YJIIbTAThI

B pe3ysbTaTe ocBOeHUsI AMCUHUIIMHBI (MOAYJIs1) 00Y4YAKOUIUICS T0KEH

3.1 |3HaTh:

3.1.1 | ocHOBHBIE OHATHSI U 3aKOHBI KJIIACCUYECKOM U COBPEMEHHOH (PU3MKU U UX POJIb B PELICHUH MPEIMETHO-IPOPHIBHBIX
3aj1a4;

3.1.2 METOABbI TCOPETUYCCKOI'0O U OKCIEPUMCHTAJIBHOI'O UCCIICAOBAHUA (I)I/BI/I‘ICCKI/IX 06’B€KTOB, IpoLeCCOB U ﬂBJ'ICHPIfI,
MCTOAUKY MPOBCACHUSA U 06pa60TKI/I PE3YILTATOB (bHBI/ILIeCKOFO OKCIICPUMEHTA

3.2 | YMeTh:

3.2.1 | ucnoJIb30BaTh OCHOBHBIC MIOHATHS M 3aKOHBI (bl/ISI/IKI/I JJI pCIICHU S HpeZ[MeTHO-HpO(bI/IJ'ILHBIX 3a1a4;

3.2.2 | IpUMEHATh METObl TEOPETHYECKOTO U IKCIIEPUMEHTATIBHOTO UCCIENOBaHUS (PU3MUECKUX 00BEKTOB, IPOLIECCOB U
SIBJICHUH, TPOBOAUTH (PU3MIECKHE SKCIIEPUMEHTHI 10 3a/JaHHON METOANKE U 00pabaThIBaTh X PE3YIbTATHI

3.3 | Baragern:

3.3.1 | HABBIKAMH NTPUMCHEHUS OCHOBHBIX MOHATHI M 3aKOHOB KITACCUYECKON U COBPEMEHHOW (DH3HKU JUTS PEIICHUS IPEAMETHO-
pOQHIBHBIX 33/1aY;

3.3.2 | HaBaBIKaMu MMPUMEHCHUA METOAO0B TCOPECTUICCKOI'0O U SKCIIECPUMEHTAJIBHOI'O UCCIICAOBAHUS q)HSPI‘{GCKI/IX O6LGKTOB,
IpoLIeCcCoB U ﬂBHCHI/Iﬁ, HaBbIKaMU IIPOBCACHUSA (I)I/I3I/I‘ICCKI/IX SKCIICPUMCHTOB I10 SaZ[aHHOﬁ MCTOAUKE U O6pa6OTKI/I nx

pe3yIbTaToOB
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4. CTPYKTYPA 1 COAEP KAHME TUCIUIITIMHBI (MO A YJIS)
Kon HaumeHoBaHue pa3jie/ioB U TeM /BUA 3aHATHS/ Cemectp | Yacos | Ilpumeuanue
3aHATHSA / Kype

Pazgen 1. PU3NYECKHUE OCHOBbBI MEXAHUKH




1.1

KNHEMATHUKA MATEPUAJIBHOU TOYKHU IIpeamer u
METO/bl MEXaHUKH. MoJIelT MaTepuanbHoil ToukH U TBepaoro Tena. [lonsaTue
CHCTEMBI OTCUETa. BEKTOPHOE U KOOPIUHATHOE ONIUCAHUE JIBUXKEHUS
MaTepuanbHOi Touky. OCHOBHBIC KHWHEMATHIECKHE XapaKTePUCTUKU
MaTepUaJIbHOM TOUKHU: paJuyCc-BEKTOP, IEpEMEIIEHUE, TPOUIEHHBIN NYTh,
CpelHsIs U MTHOBEHHAs! CKOPOCTb, CPEIHEE U MTHOBEHHOE YCKOPEHHE,
TaHTCHLIUAJILHOE U HOPMaJIbHOE YCKOpeHue. BpamaTtensHoe qBmkeHne
MaTepUallbHON TOYKHU. BEKTOpBI yrila I0BOPOTA, YIIIOBOK CKOPOCTH U YIIIOBOIO
yckopenus. CBsi3b MEX/y YITIOBBIMHU U JIMHEHHBIMH BeJTMYUHAMH. /JIex/

1.2

Ormpezienenye MIOTHOCTH TBEPAOTO Tela MPaBUIIbHOM reOMeTpUYECKON
¢dhopmbr. /J1ab/

1.3

Kunemartnka matepransHoit Touku /T1p/

1.4

OCHOBbBI JMHAMUKHU [TOCTYITATEJIBHOT' O JIBMXKEHV A TEJIA
IToctynarensHoe arxeHue. [lepBrrit 3akoH HptoroHa. [TonsiTHEe nHEPTHOM
Maccel Tena. Bropoii 3axon Hetorona u nonsitue cunsl. Tpetuii 3akon Herorona.
Bugst cun. Cuita TSKeCTH, CHIa BCEMHPHOTO TSTOTEHHS, CUJIA YIPYrOCTH, CHIIa
Tpenus. HenmHepumaneHble cucTeMbl oTcueTa. L{eHTpoOeKHbIe CHIIBI HHEPLUH U
cuisl Kopronuca. /Jlex/

1.5

OCHOBEI AWHAMHWKH TOCTYNATEIIbHOTO IBUKCHUA TEJIa /Hp/

1.6

W3yyeHre 3aKOHOB MOCTYIIATENEHOTO ABIKEHHS C TOMOIIIBIO MAIITHHBI
ATtByna. /J1a6/

1.7

3AKOHBI UIBMEHEHUA 1 COXPAHEHHWA UMITYIIBCA, SHEPTU 1
MOMEHTA UMIIVYJIbCA Wmmymnsc
MaTepUalbHON TOUKH U MEXaHUYIECKON CUCTEMBI, 3aKOH €r0 U3MEHEHUS U
coxpaHeHus. LIeHTp Macc MEXaHUUECKOH CHCTEMBI M YpaBHEHHE €0 JBUKEHHUSI.
Kunerndeckas sHeprHs U 3aKOH ee M3MeHeHHs. KoHcepBaTHBHEIE U
HEKOHCepBaTHBHBIC CIUIBL. [ToTeHIanbpHas sHeprus. CBA3b MEXIY
MOTEHIMAJILHON SHEprueil u cuiaoi. 3aKOH U3MEHEHUSI U COXPaHEHUS MOJIHOM
MeXaHWYECKOH YHEPIHU CUCTEMBL. MOMEHT MMIYIbCca MaTEPHAIBEHON TOUKU U
MEXaHUIECKOW CHCTEMBI, 3aKOH €r0 H3MEHEHHUS U coxpaHeHwus. /JIek/

1.8

3aKOHBI H3MEHEHHUS M COXPAHCHUS HMITYJIbCa, JHEPTUH ¥ MOMEHTA
umnynsca /TIp/

1.9

IIpoBepka 3aKOHOB COXpaHEHHs HMITYJIbCA M SHEPTUH NP coyaapeHuu tei /J1ad/

1.10

JANHAMUKA BPAILIATEJIBHOT'O IBMXEHWA TBEPIOI'O TEJIA
OCHOBHOH 3aKOH BpamaTeIbHOTO IBMKEHHS TBEPAOTO Tella BOKPYT
HENOoABWKHOU ocl. MOMEHT uHepuuu. BeruncieHue MOMEHTOB HHEPLIUU
OJIHOPOJHBIX CUMMETpUYHBIX Tejl. Teopema [lITelinepa u ee nmpumeHeHue.
Kunernueckas sHeprust BpaIaTeabHOTO ABMKEHUS TBEPIOTO Tela.

/JIex/

JuHaMuKa BpalaTelbHOTO ABWKEHUS TBepaoro Tena /I1p/

I/I3yquI/Ie JAVMHAMHWUKU BpalIaTCJIbHOTO ABHKCHHU C MIOMOIIBIO MasiTHHUKA
Ob6epOexa. /J1ab/

1.13

MasitHuk MakcBenta. OnpezeneHie MOMeHTa HHEPLUH TeJl U IIPOBEepKa 3aKoHa
coxpaHeHus sHepruu. /J1a6/

1.14

MEXAHMHWYECKHE KOJIEBAHUA

Onpenenenue koyieOanuii. XapaKTepUCTHKHA TAPMOHIYECKHX KOJICOaHH.
Dopmyna CIIOKEHUS ABYX TapMOHUUYECKUX KojebaHuil. IIprmMepsr
KoJe0aTenbHbIX CUCTEM: IPYKUHHBIN, MaTeMaTHUeCKUi 1 pru3ndeckuit
MAasiTHUKH. YpaBHEHHUE 3aTyXaloIUX K0JIeOaHuil U ero peleHue.
XapaKTepUCTHKH 3aTyXaloMuX KojeOaHnil. YpaBHEHNE BEIHYKICHHBIX
KosiebaHui oA AecTBHEM rapMOHNYECKH H3MEHSIOMICHCS BHEIITHEH CHIIBI U €TO
pelienue. SIBneHne pe3oHaHca.

/JTex/

1.15

Mexannueckue konebanus /IIp/

1.16

OmnpefesnieHre yCKOPEHUs CBOOOAHOTO MAaACHHS P MOMOIIH MaTEMaTHYECKOTO
mastHrKa. (OnpeaeneHie MOy CBUTA C TOMOIIBIO MTPYKHHHOTO
MasiTHHKA.) /J1ab/

Paspen 2. JIEMEHTBI CIIEHUAJIBHOU TEOPUUN
OTHOCHUTEJBHOCTH




2.1

IMocTynats! crienuanbHO# Teopun oTHOCHTENbHOCTH. [Ipeobpa3oBanus
Jlopenna. CneacrBus u3 npeodpazoBanuii Jlopenua. aTepBan mexmy
COOBITHAMH. VIMITYIIBC B CIIENMANBEHON TEOPHH OTHOCUTENEHOCTH. OCHOBHOM
3aKOH PENTATHBUCTCKON TMHAMUKH MaTepUAIbHOMN TOUKH. DHEPIUs B
CreUUaIbHON TeOpUU OTHOCUTENbHOCTH. /Cp/

14

Pazgen 3. TEPMOJINHAMMWKA 1 MOJIEKYJIAPHASA ®U3UKA

3.1

OJIEMEHTBI TEPMOAMHAMMWKI OcCHOBHEBIE
oTpeneNieHHs U MOHATHS TepMOAMHAMUKKU. HyneBoe Hauano TepMOANHAMUKH U
MOHATHE TemIiepaTypbl. TepMoguHAMUYecKHe QYHKIMU cocTOsHUL. [lepBoe
Havayo TepMoanHaMuku. Termoemkocts. M3onporeccsl. Bropoe Hauano
TEPMOJIMHAMHKH B Pa3IHIHBIX HopMymupoBKax. [IOHATHE TEIIIOBOI MAIIHBL.
KIIJI Tennosoi mammunsl. Hukin KapHo u Teopema KapHo. HepaBencTso
Knay3uyca. Dutponus. TpeTbe Hadamo TepMOIUHAMUKH. /JIek/

32

Onpenenenue ko3 duIreHTa BI3KOCTH XUAKOCTH 1o MeToay Ctokca. /J1ab/

33

OJIEMEHTBI CTATUCTUYECKOU OU3UKU.

OCHOBHBIE NT0JIOKEHUS KWHETUYECKOW TEOPUHU HICaIbHOTO Ta3a. YpaBHEHUS
COCTOSIHUS MJI€AJIHOTO U PEAIbHOTO ra3a. YpaBHEHUE KUHETHYECKOH Teopuu
ra3oB 11 nasneHus. @azoBoe npocrpancTBo. OyHKIMS pacnpeneneHus.
Krnaccuueckas u kBaHTOBas cratucTuka. Pacnpenenenue Makcgena.
Bapometpuueckas popmyna. Pacnpenenenne boabimMana. [Tonstue o
KBaHTOBOU craructuke boze-OitHiureitHa u @epmu-/lupaka. CBsi3b SHTPOIINUHU C
TEpPMOIMHAMUYECKOH BEPOATHOCTBIO. SIBlIeHUS IEpEHOCA.

/JTex/

34

OrmpenieneHrie OTHOIICHUS TEMIOEMKOCTEH ra3a METOIOM auabaTHUecKOro
pacuupenwst. /J1a6/

3.5

DJeMEHTHI CTaTHCTHYECKON (QU3HUKH. DIeMeHTH TepMoanHaMuku /T1p/

Pazgen 4. JJIEKTPHYECTBO U MATHETHU3M

4.1

SJIEKTPOCTATUYECKOE I1OJIE B BAKYYME

OJeKTpUUECKU 3aps]l U JIeKTpocTaTHueckoe nose. HanpsxkeHHOCTh U
MTOTEHIUAT AIEKTPOCTATHUECKOTO 10JIsl. CBOMCTBO CYMEPIIO3UITNH AT
INEKTPOCTATHUECKUX ToseH. CBsI3b MKy HANPSKEHHOCTBIO
3EKTPOCTATUYECKOTO NOJIs U oTeHIuanoM. IIoTok BekTopa HanpsXKeHHOCTH
3EKTPUYECKOTO MOJIS Yepe3 IOBEPXHOCTh U TeopeMa ['aycca. IIpumeneHue
TeopeMsl ['aycca Kk pacdery a5eKTpocTaTHUecKuX nosiei. Teopema o IUPKYIAUU

JUISL BEKTOPA HANPSHKEHHOCTH 3JIEKTPHYECKOTO TIOJIS.
/Jlex/

4.2

DJIEKTPOCTATUYECKOE I10OJIE B [TPOBOJJHUKAX U TUDJIEKTPUKAX
DAEKTPUYECKUNA AUTIOND U DJIEKTPUUYECKUI TUIONBbHBI MOMEHT. J{unoIbHbIe
MOMEHTBI MOJIEKYIT TUAJIEKTpHKa. [[oIspHbIE U HEMOSPHBIE TUAIIEKTPUKH.
Tonspuzanus qusnextpukoB. Bextop nonspuzanuu. Teopema [Maycca nist
BEKTOpa Nojsipu3aluu. BekTop 31ekTpudeckoro cMelieHus. YCiIoBus Ha
TpaHMLIe ABYX AUIIEKTPUKOB. [I[POBOAHUKH B 3JEKTPOCTATUIECKOM IIOJIE.
DNEKTPOEMKOCTh YEAMHEHHOTO NMPOBOIHUKA. KOHIeHCATOPBI. DHEPTHS CHCTEMBI
3apAI0B U AIEKTPUIECKOTO TOJIS.

/Cp/

43

DJeKTpocTaThiecKoe noje B Bakyyme u Bemectse /I1p/

44

HccnenoBanwne sekTpocTatnieckux nomiei. (M3yuenue 3akona Oma.) /J1a6/

4.5

MNOCTOAHHBIN JIEKTPMYECKHNU TOK

YcoBUs CYIIECTBOBAHUS IOCTOSIHHOTO 3JIEKTpHUecKoro Toka. Cuna u
IJIOTHOCTh TOKA. YpaBHEHHE HENPEPHIBHOCTU. 3akoH OMa 17151 OAHOPOIHOIO
y4dacTka Ienu. DIeKTPOABIKYIIAsl Cuila U HanpspbkeHue. 3akoH Oma jyis
HeoTHOpoAHOro ydyacTtka 1enu. [Ipasuna Kupxroda. Ilpumeps! pacuera
Pa3BETBICHHBIX 3JICKTPUYECKHX LeTel ¢ moMonipko npaBmi Kupxroda. Pabora u
MOUIHOCTh TOKa. 3akoH [[xoymns-Jlenmna.

/JTex/

4.6

IocrostHHBI dnekTpudecKuil Tox /I1p/




4.7

MNOCTOAHHOE MATHUTHOE ITOJIE B BAKYYME U BEIIIECTBE
MarnunTHas unaykuus. 3akoH buo-Caapa-Jlannaca, MarHuTHOE Tone
JBIKYIIErocs 3apsna, cuia Jlopenna, 3akoH Amnepa. Teopema o DUpKyisaun
JUI BEKTOpAa MarHUTHOM MHAyKIUU U ee npumeHenue. Teopema 'aycca nist
MarHUTHOTO MOJIS.

/Jlex/

4.8

MarHuTHble MOMEHTBI aTOMOB M MOJIEKYJ. BEKTOp HaMarHMYeHHOCTH BELIECTBA.
Teopema 0 HMPKYJISIUY Ul BEKTOPA HAMarHUYeHHOCTU. MarnutHas
BOCIPUUMYHMBOCTh U MAaTHUTHAs IPOHUIIAEMOCTD BellecTBa. HampskeHHOCTD
MarHutHoro nois. Teopema o HUPKYISALMU U1 BEKTOPBI HAIPSHKEHHOCTH
MAarHUTHOTI'O N0JIs. YCJIOBUS JUI MarHUTHOTO NOJISl HAa TPAHULIE pa3ziena ABYX
cpen. Jluamarneruku, napaMarieTuky. @eppomarseTuky. MarauTHbIi
rucrepesuc. Temneparypa Kropu. [Ipupona ¢peppomarnerisma.

/Cp/

4.9

ITocrostHHOE MarHUTHOE MMOJIe B Bakyyme U Beriectse /I1p/

4.10

OmnpejiesieHre OTHOIICHHUS 3apsiia AIEKTPOHA K €ro Macce METOJ0M MarHeTPOHa.
(Onpenenenne ropu30HTAIBHOM COCTABIISIONICH HHAYKIIMH MArHUTHOTO TTOJISI
3emmn) /J1a6/

4.11

Omnpenernenne pabOTH BBIX0/1A IEKTPOHOB U3 MeTasIa. /J1ab/

4.12

OJIEKTPOAMHAMUKA

3aKoH 37eKTpoMarHuTHON uHAyKIuHU. [IpaBuio Jlenma. CriocoObl H3MEHEHUS
MarHUTHOTO MOTOKa. [Iprpo/ia 3eKTpOMarHUTHON HHAYKIIUU. SIBIIeHHE
caMoMHIyKUUU. MHIyKTHBHOCTD. B3aumHas unnykuus. Bzaumuas
WHAYKTUBHOCTB. Teopema B3auMHOCTH. Tok cMeleHus. Teopema o HUPKY/ISILUN
MarHUTHOTO TOJIS B CIydae MPUCYTCTBHSI IEPEMEHHBIX AIEKTPHICCKUX MOJICH.
VYpasHenust MakcBeiuia B MHTErpansHoi opme. /Jlex/

4.13

Onexrpoamaamuka /T1p/

4.14

W3yuenue sinenust B3auMaON HHAYKIUH.(CHITHE KPHBOW HAMATHUYIHUBAHUS U
MIETIIU THCTEepe3rca ¢ MOMOIIBI0 ocimiutorpada.) /J1ad/

Pazgen S. KOJIEBAHUS 1 BOJIHbBI

5.1

SJIEKTPUYECKUE KOJIEBAHUA

Konebatenbusblii kKoHTYp. CBOOOJHEIE HE3aTYXAIOMINE U 3aTyXaloIIe
TrapMOHMYECKHE KoJeOaHus B KoebaTeTbHOM KOoHType. PopMyrna 1 neproia
xosiebaHuil. BEIHYXIeHHBIE rTapMOHHYIECKHE KOJIEOaHUs B KOJIeOaTeIbHOM
KOHTYype. SIBienue pe3oHaHca. [lepeMeHHbI TOK. AKTUBHOE, HHIYKTUBHOE U
€MKOCTHOE CONPOTHBIICHUE B LIETIH IIEPEMEHHOT0 ToKa. PaboTa 1 MOIIHOCTS B
LIETIM TIEPEMEHHOT0 ToKa. JleiicTByroIIee 3HaUeHNEe TOKA U HAIPSDKEHUSI.

/JTex/

52

SJIEKTPOMAT'HUTHBIE BOJIHBI

DKCIIEpUMEHTAIBHOE TI0JIydeHHE JICKTPOMarHuTHBIX BOsIH. CyliecTBOBaHHE
3JIEKTPOMAarHUTHBIX BOJIH KaK CJIEACTBUE ypaBHEHUN Makcaena.
JuddepenimanbHoe ypaBHEHHE HIEKTPOMArHUTHON BOTHBL CBSI3b MEXKITY
BEKTOpPaMH HaIPSHKEHHOCTH 3JIEKTPHYECKOTO M MAarHUTHOTO T10JIeH B
AIIEKTPOMarHUTHOH BosHe. [IpenomieHue 3JeKTpOMarHUTHEIX BOJTH Ha TPaHUIIe
pa3zerna IBYX cpeA. DHeprus U HMILYJIbC 3JeKTPOMAaTHUTHBIX BOJH.

/Cp/

Pazgen 6. OIITUKA

6.1

T'EOMETPUYECKAS OIITHUKA.

INonsTHE CBETOBOTO JTy4a. 3aKOH MPSIMOIMHEHHOTO PacIpOCTPAaHEHHS CBETOBBIX
Jydelt B OTHOPOAHBIX cpefax. 3aKOH OTpaxKeHHs. 3aKOH MPETOMICHUS.
IIpunnun ®@epma. IlonHoe oTpaxenue. LleHTpUpOBaHHBIE ONTUYECKUE CUCTEMBI.
IpenomieHne CBETOBBIX Iydeil Ha TIOBEPXHOCTH CEPUIECKOTO 3epKaa.
[Ipenomienue cBeta Ha cepUUECKON TOBEPXHOCTH pasiena AByX cpea. ToHkue
nuH3bL. M300paskeH1e peIMeToB ¢ MOMOIIbIO THH3. OCHOBHBIE
(oToMeTpHUIEeCKIE BETHIUHEL.

/JTex/

6.2

OnexTpoMarHuTHbIe KojebaHus 1 BONHBL. ['eomerpudeckas ontuka /I1p/




6.3

WHTEPO®EPEHIIUA N JUDPAKIIUA CBETA

KorepeHTHOCTb 1 MOHOXPOMAaTHYHOCTh CBETOBBIX BOJH. HTepdepennns caera,
yCIIOBHE MakcUMyoB 1 MUHIMYMOB. OnbiT FOHra. HTepdepernus crera B
TOHKUX TIICHKAaX ¥ acTuHkax. Onpenenenne qudpaxnnu. [Ipunanun [olirenca
-®Openens. Meton 300 @penens. Judpakuus Openens Ha KPYJIOM OTBEPCTUH U
mucke. Jlubpakuus Opayrrodepa Ha omHow mend. Judpakuus Opayrarodepa
Ha TU(PaKINOHHON pemIeTKe.

/JTex/

6.4

JUCIEPCHUA U ITOJIAPU3ALINA CBETA

Jucnepcust cBeTa. DNeKTpOHHAs TEOPHs AUCIIEPCHH CBeTa. EcTecTBeHHBIN 1
10JIIpU30BaHHbIN cBeT. [lospu3anust cBeTa Npu OTPAKEHUU U IIPEIOMIICHUN Ha
TpaHMLE ABYX AUINIEKTPUKOB. [IpoxoxkaeHue cBeTa uepe3 aHU30TPOIIHbIE
kpHcTamisl. [lonspu3annoHHble IPU3MBI U IOISApOUIbL. 3aKoH Mantoca. AHaU3
MOJISIPU30BaHHOTO CBETA. BpallieHne miockocTH NOIIpH3alHH.

/Cp/

6.5

Boxnosas ontuka /IIp/

6.6

Wnreppepennus ceera. Onbit FOHTa. (M3MepeHne JTMHHBI CBETOBON BOJIHBI C
MTOMOTIBIO TU(PPAKIIMOHHO pemerkn). (OnpeneeHre moKa3aTeNs MpeToMICHHS
CTeKJIa ¢ IOMOIIBI0 MUKpOcKoma). /J1ab/

6.7

ITpoBepka 3akona Mamtoca. (Onpenenenue koddduienTa noromeHus
mpo3pavHbiX Tend). (OnpezneneHne yriia NoMHON moysipu3anun). /J1ao/

Paznen 7. KBAHTOBASA ®U3UKA

7.1

KBAHTOBAS OIITUKA

TemtoBoe u3TydeHne u ero xapakrepuctuku. 3akoH Kupxroda. 3axoHs!
Credana - bonpiMana u cMmenienus Buna. ®opmyiner Penes-/xumca u [Tnanka.
I'umoresa [Tnanka. ®@oronsl. @otodddhekt. YpaBHeHHE DHHIITEHHA TS
BHemIHero (oro3ddexra. DHeprus U uMITynsc GoToHa. /laBIeHne cBeTa.

D¢ dexr KomnroHa u ero 31eMeHTapHas Teopus. EAMHCTBO KOPITYCKY/SIPHBIX H
BOJIHOBBIX CBOMCTB 3JIEKTPOMArHUTHOTO U3Ty4EHHS.

/JTex/

7.2

KganToBas ontuka /TIp/

7.3

OJIEMEHTBI KBAHTOBOU MEXAHWKU 1 ATOMHOU ®U3UKN
CriexTpbl aTOMOB U MoJiekyin. CriekTp aToMa Bogopoja. Teopus atoma Bogopoaa
no bopy. I'mnoresa ne bpoitnsa. CeoiictBa BosH ae bpoitnsa. CootHomeHue
HeomnpenenenHocreit ['eiizenbepra. BoiaHoBas QyHKLUS U ee BEPOSTHOCTHAS
uHTepnperarys. HabmronaemMple BeTMYHHBI B KBAHTOBOW MEXaHHUKE U UX
n3mepenust. O6mee ypasaenne lpexnarepa. CrammoHapHOe ypaBHEHHE
Mpenunrepa. J{BuxkeHne cBOOOTHON YacTHIIBL. J|BHKEeHUE B TIOTEHIINAIBHOM
sime. [ToTeHuuanpHbIN 6apbep. [[apMOHUYECKHI OCIIMILIATOP. ATOM BOJIOpOJa B
KBaHTOBOM MexaHukKe. CuH 31ekTpoHa. CIIMHOBOE KBaHTOBOE uncio. ITpuniun
HEepa3INIUMOCTH TOXK/IECTBEHHBIX YacTUIl. DepMHOHBI 1 0030HEI.
Ilepnoauueckas cucrema aneMeHToB MeHpeneeBa.

/Jlex/
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DJeMEeHThI KBAHTOBOW MEXaHHUKH U aTOMHO# (usuku /TIp/

7.5

OmnpejiesnieHre TeMIEepaTypHO 3aBHCUMOCTH HHTCHCHBHOCTH U3TyICHHS HUTH
Jamiibl HakanuaHus.(M3ydeHne 3aK0HOB TEIIOBOTO U3ITyYEHUsI C IOMOII[BIO
SIPKOCTHOTO mHpoMeTpa.) /J1ab/

7.6

Dotoarddext. (CHATHE BONBTAMIIEPHOI, JIFOKCAMITIEPHON H CIIEKTPAIBHOM
XapaKTepUCTUK (pOTOAIEMEHTA 1 OTpe/eNieHre paObOThHI BEIX0OAA
anekTpoHa). /J1ab/

Pazgen 8. DU3UKA ATOMHOI'O SAJIPA U QJIEMEHTAPHBIX YACTHI]

8.1

OJIEMEHTBI ®N3UK1 ATOMHOTI'O SJIPA

Jedext Maccs! 1 3Heprust CBs13H sAApa. CIMH S1pa U €T0 MaTHUTHBII MOMECHT.
Snepuseie cuibl. Monenu anpa. PaqnoakTuBHOE U3ITy4€HUE U €T0 BUABL. -
pacnaj. -u3IydeHHe. -U3IydeHue. SepHble peakui U UX OCHOBHBIE THIIBL.
Peaknus nenenus snpa. llennas peakuus nenenus. Peakiys cuHTe3a aTOMHBIX
saep.

/Cp/




8.2 SJIEMEHTBI ®U3UKU 3JIEMEHTAPHBIX YACTUL] 2 6
Kracchl a51eMeHTapHBIX YacTHI] U BUABI UX B3auMoaeiicTuii. Kinaccudukanus
9JIEMEHTapHBIX YacTHIl. [[pHHINI Hepa3IIIIMMOCTH TOXKECTBEHHBIX YaCTHII.
CHuH u Apyrue KBaHTOBBIC YHCIIA SJIEMEHTAPHBIX. YaCTHIBI M aHTHYACTHIIHL.
Bozons! u hepMuonsl. Aaponsl U Me30HbI. JlenTonbl. IIpomexyrounbie 0030HBL.
KBapxu ¥ TIII0OHBL.

/Cp/

Pasznen 9. CAMOCTOSTEJIBHAA PABOTA

9.1 IToaroToBka k jexuusm /Cp/ 1 16
9.2 IMoxaroToBka k mabopaTopubM pabotam /Cp/ 1 16
9.3 IMoaroroBka k nmpaxTudeckuM 3aHaTusM /Cp/ 1 16
9.4 BeinosHeHue KOHTPOabHOH padboTsl /Cp/ 1 8,6
9.5 MoaroToBka k aexuusim /Cp/ 2 8

9.6 IToaroToBka K MpakTUYeCKUM 3aHATHAM /Cp/ 2 16
9.7 IMoaroToBka k abopaTopubM pabotam /Cp/ 2 16

Pazagen 10. KonrakTHbIE Yachl HA aTTECTALMIO

10.1 Kourtponsnas pabora /KA/ 1 0,4
10.2 3auer /KD/ 1 0,25
10.3 Koncynprarus nepen sx3amerom /KD/ 2 2

10.4 Ox3amen /KD/ 2 0,35

5. OHEHOYHBIE MATEPHAJIbI

OueHoYHbIe MaTepHabl JUIs MPOBEICHHUS IIPOMEXYTOYHON aTTECTAllMU OOYJaIOMNXCs NPUBEICHBI B IPHIOKECHUU K
paboueit mporpaMme AUCIUIITHHEL.

@DopMbl ¥ BHABI TEKYLIEr0 KOHTPOJIS 110 AUCLUIUIMHE (MOJYIIO), BUABI 3aJaHUH, KPUTEPUH MX OLCHUBAHUS,
pacnpezenenue 6aioB 10 BHAaM TEKYIEro KOHTPOJISL pa3pabaThIBatoTCs! MPerojaBaTeneM AUCIUILUINHBL C YIETOM €€ CIEU(PHUKU 1
JIOBOJIATCS IO CBEACHHS 00YJarOIMXCs Ha IIEPBOM YIEOHOM 3aHITHH.

Texymuil KOHTPOIb YCIEBAEMOCTH OCYIIECTBIISETCS MIPENOAaBaTeNeM AUCIUILINHBI (MOIYNIA), KaK MPaBHIIO, C
ucnonb3oBanueM SMOC unm myreM NpoBEPKH MUCHbMEHHBIX PadoT, MPeTyCMOTPEHHBIX pab0YMMHU POTpaMMaMU AUCLIUILIMH B
paMKax KOHTaKTHOI pabOThI M CaMOCTOSATENBHOH paboThl oOydaromuxcs. st GpukcupoBaHus pe3ynbTaToB TEKYIIEr0 KOHTPOJIS
MOXeT ucnoinb3oBaThess DMOC.

6. YAEBHO-METOAUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHME JUCHUIIJIMHBI (MO YJISA)

6.1. Pexomenayemasi quteparypa

6.1.1. OcHoBHasi 1MTEpaTypa

ABTOpBI, COCTaBUTEIH 3arnaBue W3natensc On. agpec
TBO, IOl
JI1.1 |Cagennes U. B. Kypc obmeit ¢pmsuxu. T. 3. KBanTOBas ontnka. AToMHas CaHKT- https://e.lanbook.com/bq
¢usnka. dusnka TBepaoro Tena. PU3rKa aTOMHOTO SApa U Ierepbyp
3JIEMEHTAPHBIX YacTHIL: yueOHOe Tocobue r: Jlans,
2018
JI1.2 [ Cagennes U. B. Kypc obmeit ¢pmsuxwn. T. 2. DIeKTpHIecTBO U MarHETH3M. CaHkT- https://e.lanbook.com/bq
Bomnnsl. Ontuka: yaebHoe mocodue [etepOyp
r: JlaHp,
2018




ABTOPBI, COCTaBUTEITH 3arnaBue Wsnatensc Om. agpec
TBO, TOJ[
JI1.3 | Casenbes 1. B. Kypc o6meit pusukm. T. 1. Mexanuka. MoJiekynspHas CaHKT- https://e.lanbook.com/bg
¢u3mka: yaebHOe mocobue ITerepbyp
r: Jlans,
2019
JI1.4 |YeptoB A.T., Oo6mas pusznka Mocksa: | http://www.book.ru/bool
Bopo0OreB A A., KnoPyc,
Maxkapos E.®., 2020
Oszepos P. I1., Xpomos
B.1.
6.1.2. Jlono/iHUTEIbHAS JIUTEPATypa
ABTOPBI, COCTABHTEIH 3arnaBue Wznarensc 3. anpec
TBO, IOt
JI2.1 |Ianxapun N.II., Oobmas ¢usznka. COOpHHUK 3a1a4 Mocksa: | http://www.book.ru/bool
Kupbsinos A.I1., KuoPyc,
Ky6apes C.1., 2019
Pasunosa C.M.
JI2.2 [BopobOneB A.A., 3agauHuK 10 pHU3nKe Mocksa: | http://www.book.ru/bool
UeptoB AT KuoPyc,
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 TlepeueHb MpoecCHOHATBHBIX 023 TAHHBIX H MH()OPMAIMOHHBIX CIPABOYHBIX CHCTEM

6.2.2.1

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

6222

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

6.2.2.3

KoncynbranT miroc

6.2.2.4

I'apant ACITMKXT

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUIIJIMHBI (MO YJIA)

7.1

Y4eOHble ayTUTOPUH IJIS IPOBEICHHS 3aHATHI TEKIIHOHHOTO THUIA, YKOMIJIEKTOBAHHBIE CIIEIIUAIN3UPOBAHHOI
MeOeINbI0 M TEXHUYECKUMHU CPEICTBAaMU 00ydeHHsI: MYIIbTUMEIMHHOE 000py/I0BaHUE JUIS IPEAOCTABICHUS yueOHON
nHGOpManKH OOJBIION ayTUTOPHH H/WIH 3BYKOYCHIINBAIOIIee 000pyI0BaHKe (CTAlIHOHAPHOE WM IIEPEHOCHOE).

72

Y4eOHBIe ayTUTOPUH IS TPOBEIACHUS 3aHATHI CEMHHAPCKOTO THIA, TPYIITOBBIX M MHIWBHAYAIEHBIX KOHCYJIbTAINH,
TEKYIIETO KOHTPOJISA M POMEXYTOUHOH aTTEeCTAINH, YKOMIUIEKTOBAaHHBIE CIICIIHATII3HPOBAaHHON MeOeNbio 1
TEXHUYECKUMH CpeACTBaMH 00ydeHUs: MyIbTUMEUITHOe 000pyA0BaHHE U/IIH 3BYKOYCHIIMBAIOIIee 000pyI0BaHUE
(cranimoHapHOE WK TIEPEHOCHOE)

7.3

TToMereHus U1 CAMOCTOSITENIBHO PabOTHI, OCHAIICHHBIC KOMITBIOTEPHOI TEXHUKOH C BO3MOKHOCTBIO OAKITIOYCHHS K
cetd "MHTEepHET" M 00€ECIIeYeHNEM JOCTYIIa B AIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

7.4

IomermeHus i XpaHEHHUS U MTPO(QHIAKTHIECKOTO OOCTY)KUBaHHS Y4COHOTO 000PYAOBAHUS




7.5

JlabopaTopun, OCHAIICHHBIE CIIEIUAIBEHBIM Ja00PaTOPHEIM 000PyIOBAHUEM:

7.6

JlabopaTopust MeXaHHKH, BKIIoJaromas: 010k aekTpoHHsi ®M1/1, mammaa AtByna ®M11, mastaiuk MaxkcBemna
®M12, ynusepcanbublii MasTHUK @M 13, maaTauk Obepbexa ®M 14, moayns FOHra u moxyns capura ®M 19,
coynapenue mapos GM17;

7.7

JIabopaTtopusi 3JeKTpUYECTBA U MarHeTU3Ma, BKtoyaromas: crenabl TKO anexkTpuuecTBa 1 MarHeTU3Ma, B TOM YHCIIE
ocumuiorpagsl C1-94, reHepaTopsl CHTHAIOB HU3K0YacTOTHBIC ['3-118, HCTOYHHMKY MUTaHUS, Mara3HuHbI COMTPOTHBIICHHH,
Habop Momyneit DI13;

7.8

JlaGopaTopust ONTHKH, BKIFOYAIONIast KOMIUIEKT onTiHdeckoro obopynoBanus PMC, B ToM gncite: 6a3bl ONTHYSCKOH
CKaMbH, ITOJIYIIPOBOIHUKOBEIE JIa3ePHI ¢ FOCTHPOBOYHBIM MOIYIIEM, (POTONPHEMHHKH, HAOOP JIMH3, 3KPaHbI C MacIITaOHON
ceTkoi; aBroTpancopmatop oguodazusiit JJATP-2,5; koMruiekT Gosnuil.




