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1. LIEJIM OCBOEHMWS AUCLUILINHBI (MOIYJIST)
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HEJ'H: npenoaaBaHuA JUCHHUITIINHBI:

1.2

(hopMupoBaHHe y 00y4arOMKXCsl €CTECTBEHHOHAYYHOTO MUPOBO33PEHHS; HAyYHOTO MBIIUICHHUS; IEIOCTHOTO
MpeCTaBICHUs 0 PU3MYECKUX 3aKOHAX OKPY)KAIOLIET0 MHpa B UX €MHCTBE U B3aMMOCBSI3H; HABBIKOB IPUMEHCHHS
TIOJIOKEHUH (yHIaMEHTATbHON (GU3MKH MPHU PELIEHHH KOHKPETHBIX MPEIMETHO-IPOGIIBHBIX 3a1aY; TEOPETUIECKOH U
MPAaKTUYECKON 0a3bl I YCHEITHOTO OCBOCHUS UMH CHEIMAIbHBIX TUCIUIUINH.

1.3

3agaun TUCIUTIIINHBI:

1.4

— OCBOEHHE 00YJAIOIIIMICS 3HAHHI 00 OCHOBHBIX (DM3MYECKHX SBICHUSAX U IPOIIECCaX, OCHOBHBIX (DH3NYECKUX BEIMIHHAX
U (pu3nuecKUX KOHCTAHTaX, OCHOBHBIX (DU3MYECKUX 3aKOHAX U FPaHUIAX UX IPUMEHUMOCTH, (PyHAaMEHTAIbHBIX
(M3HUUeCKUX SKCTIEPIMEHTaX M UX POIH B Pa3BUTHH HAYKH, HA3HAUCHUH M IPUHIUINAX JEHCTBHSA BaXKHEHIITHX (HH3UUECKUX
npuOopoOB;
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— nprobpeTeHne 00yJaroMNMUCS YMEHHI 0OBsCHATh OCHOBHBIC HAOMIOJaeMble IPUPOAHBIE H TEXHOTCHHBIE SBICHHS U
3¢ dexTs! Ha 6a3e 3aKOHOB KJIACCUYECKOI U COBPEMEHHOU (pU3UKY;

1.6

— npuoOpeTeHue 00yJaroIUMUCS yMEHUI U HaBBIKOB UCIOIb30BAHUS METOUKH (PU3UIECKUX U3MEpEeHUil U 00paboTku
9KCIIEPUMEHTANIBHBIX JaHHBIX, HCHIOIB30BAHHS METOJ0B (DH3MIECKOTO MOIESIUPOBAHMS AJISI PEIICHHs KOHKPETHBIX
€CTEeCTBCHHOHAYUHBIX U TEXHUUECKUX 3371a4;

1.7

— npuobpereHne 00yJaroIMMHCS HABBIKOB IKCIUTyaTallil OCHOBHBIX IPUOOPOB 1 000PYAOBaHHs COBPEMEHHOIT
¢usnyeckoit 1aboparopuu, 00pabOTKH U UHTEPIPETUPOBAHUS PE3YIbTATOB SKCIEPUMEHTA.

1.8

2. MECTO JUCHUIIJIMHBI (MOAYJIsI) B CTPYKTYPE OBPA3OBATEJIbHOM ITPOT'PAMMBbI

uk (paszern) OI: [B1.0.11

3. KOMIIETEHIIMHX OBYYAIOIIEI'OCs, @OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCITUIIJINHbI

(MOAY.JIsI)

OIIK-1 Crocoben peuaTh NHXKXCHCPHBIC 3a/1a4 B HpO(l)CCCHOHaHLHOIZ JCATCIIbHOCTHU C UCII0JIb30BAHUEM MCTO/J0B €CTCCTBCHHBIX
HayK, MAaTEMaTUYCCKOro aHaJIM3a U MOACIIUPOBAHUA

OIIK-1.2 HpI/IMeHHeT OCHOBHBIC ITOHATHA U 3dKOHBI €CCTECTBECHHBIX HAYK JJI PECIICHUA HpeZ[MeTHO-HpO(i)I/IHLHLIX 3aaa4

OIIK-1.3 IIpuMeHseT eCTeCTBEHHOHAYYHBIE METO/bl TEOPETHUECKOTO U SKCIEPUMEHTAILHOTO UCCIIEA0BAHS 00BEKTOB, IPOLIECCOB,
SIBJICHHI; TIPOBOJUT SKCIIEPUMEHTHI 110 33laHHON METOAUKE U aHAIU3UPYET PE3yIbTaThl

B pe3yabTaTte ocBOeHHS JMCHUILINHEI (MOIYJIs1) 00y4YalomMiics T0JIKeH

3.1

3HaTb:
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OCHOBHBIE IOHATHS U 3aKOHBI KJIACCUYECKON U COBPEMEHHOH (DM3UKHU U UX POJIb B PEIICHUHU IPEIMETHO-IPOGUIBLHBIX 3344,

3.1.2

METOJIBl TEOPETHIECKOTO U SKCIIEPUMEHTAIBHOTO UCCIIEIOBaHU QU3HIECKUX OOBEKTOB, TPOLIECCOB U SBICHUH, METOIHNKY
MpoBeieHUs U 00pabOTKU Pe3ysIbTaTOB (PU3HMYECKOTO IKCIIEPUMEHTA

3.2

YMeTh:
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HCII0JIb30BaTh OCHOBHBIC ITOHATUA U 3aKOHBI q)I/I3I/IKI/I JUISL pCIICHUA HpeﬂMeTHO-HpO(l)I/IJ'IbH])IX 3aja4q,

3.2.2

MPUMEHATH METOAbI TEOPETUICCKOI'0 U SKCIICPUMEHTAJIBHOT'O UCCIICTOBAHUSA (1)H31/I‘IQCKI/IX 06’beKTOB, IpoueccoB n ﬂBJ’IeHHfI,
MpOBOAUTH (I)I/I3I/I‘ICCKI/IG OKCIICPHUMEHTBHI 110 SaJIaHHOﬁ MCTOJUKE U O6pa6aTBIBaTB HX PE3YJIbTaThI

3.3

Baagertn:

3.3.1

HaBBIKAMH ITPUMEHEHHUS] OCHOBHBIX MOHSATHI U 3aKOHOB KJIACCUYECKOM U COBPEMEHHOW (DPU3UKH LI PEUICHUS MPEIMETHO-
npodHIbHBIX 33/1a4;

3.3.2

HaBablKaMM IIPUMEHEHHs METOJ0B TEOPETHUECKOTO M SKCIEPHUMEHTAILHOTO UCCIIEA0BaHUs (PU3MUECKUX OOBEKTOB,
MPOLIECCOB U SBIECHNUH, HABBIKAMH MIPOBEICHHUS (HU3UIECKUX SKCIEPUMEHTOB I10 33JaHHOH MEeTOUKe U 00pabOTKH UX
pe3yNbTaToOB

3.33
4. CTPYKTYPA U COAEP)KAHUE JUCIHUIIJIMHBI (MOAYJIS)
Kon HaumenoBaHue pa3nesoB u TeM /BUA 3aHATHUS/ Cemectp / | Yacos | IIpumeuanue
3aHATUSA Kype

Paznea 1. PUBUIYECKHUE OCHOBbI MEXAHUKH
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KUHEMATUKA MATEPHUAJIBHON TOUKHU

[Ipenmer u MeToAbI MEXaHUKU. MOAETN MaTepHaIbHOM TOUYKH U TBEPIAOTO TEla.
[TonsTHe cucteMbl OTCUeTa. BEKTOpHOE U KOOPAMHATHOE ONMCAHHUE JIABHKCHUS
MaTepuanbHON TOUKH. OCHOBHBIE KWHEMATHIECKHE XapaKTePUCTUKH
MaTepHaJIbHOM TOYKHU: pajinyc-BEKTOP, NepeMEelCHUE, PO ICHHBINH Y Th,
CpeAHssl 1 MTHOBEHHAs! CKOPOCTb, CPeJHEE U MTHOBEHHOE YCKOPEHHE,
TaHTeHIIMaIbHOE U HOPMAJIbHOE YCKOpeHHe. BpamaTenbHoe JBUKEHHE
MaTepHaIbHON TOYKU. BEeKTOpHI yriia moBopoTa, yriioBOi CKOPOCTH U YTIIOBOTO
yckopeHusi. CBA3b MEX/y YITIOBBIMH U JINHEWHBIMHU BeJTMUMHaMU. /JIex/

1.2

Onpez[eneHI/Ie IUIOTHOCTHU TBEPAOTO TEJIa HpaBHJ’ILHOﬁ FeOMeTpH‘-IeCKOfI (bOpMLI.
/J1ab/

1.3

Kunemaruka marepuansHoi Touku /TIp/

1.4

OCHOBBI JUHAMUKU ITOCTYITATEJBHOI'O ABMXXEHW A TEJIA
[ToctynarensHoe nBmwxkenue. [lepBrrii 3akon Hetotona. [loHsATHE HHEPTHOM MacCh
tena. Bropoit 3akon HetoToHa u nonsitue cuibl. Tpernii 3akoH HeroToHa. Buasl
cwt. Cuia TSHKECTH, CHJIa BCEeMUPHOTO TSATOTEHHS, CHIa YIIPYTOCTH, CHJIa TPEHHS.
HewnnepuuanbHbie CHCTEMbI 0TcueTa. [[eHTpOoOeKHBIC CHITBI HHEPIIUK U CUJTBI
Kopuomnuca. /JIex/

1.5

OCHOBEI JAVUHaAMHUKU MMOCTYIIAaTCJIbHOTO ABMKCHUSA TEJIa /Hp/

1.6

H3ydeHne 3aKOHOB TTOCTYIIATEIFHOTO BIKEHNUS C TOMOIIBI0 MAITMHEI ATBYTIa.
/J1ab/

1.7

3AKOHBI UBMEHEHUS U COXPAHEHU S UMITYJIBCA, DHEPT U 1
MOMEHTA UMIIYJIbCA

Hmnynbc MaTepuanbHONW TOYKH M MEXaHUYECKOW CHCTEMBI, 3aKOH €r0 H3MECHEHHS
u coxpaneHus. LleHTp Macc MexaHUIeCKOi CHCTEMBI U ypaBHEHHUE €r0 ABIKECHUSI.
Kunernyeckas sHeprus 1 3aKoH ee u3MeHeHus. KoHcepBaTuBHBIE U
HEKOHCEepBaTHBHBIC CHIIBL. [loTeHIanbHas s3Heprust. CBA3b MEXITY
MMOTeHINATBHOMN dHEPTrrel U CUION. 3aKOH H3MEHEHHS U COXPaHEHUS TIOJTHON
MEXaHWYECKON FHEPTUuM cucTeMbl. MOMEHT UMITyJIbca MaTepUaIbHON TOUKHU U
MEXaHHUUECKON CHCTEMBI, 3aKOH €ro M3MEHEHHS U coxpaHeHus. /JIex/

1.8

3aKoHBI K3MEHEHHS ¥ COXPAHECHUS! UMITYJIbCa, SHEPTUU U MOMeHTa umnyibca /T1p/

1.9

ITpoBepka 3aKOHOB COXpaHEHHS UMITYJIbCa U SHEPTHU IPH coyaapenuu e /J1ad/

1.10

JUHAMUKA BPAITATEJIBHOI'O ABMXEHIK A TBEPJIOT'O TEJIA
OCHOBHOH 3aKOH BpaIlaTEIbHOTO JBIXKECHUS TBEPIOTO TEJIa BOKPYT
HEMOJBIKHOM ocl. MoMeHT uHepuuu. BeluncieHre MOMEHTOB HHEPLUH
OJIHOPOJHBIX CUMMETpHUHbIX Tell. Teopema lllteiinepa u ee npuMeHeHMe.
Kunernueckas sHeprus BpallaTelbHOIO JBHKEHHS TBEPIOIO Tela.

/JTex/
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JluHamuKa BpamaTeabHOTo JBMKEHHS TBepaoro tena /TIp/

1.12

W3ydenne TMHAMHUKY BPAIIATEILHOTO JBIKESHUSI C TOMOIIIBIO MasTHHKA
O6epoOeka. /J1a6/

1.13

MastaHuk MaxkcBemna. OnpeeneHne MOMEHTa HHEPIUH TeN U IIPOBEepKa 3aKOHa
coxpaHeHus sHeprud. /J1ad/

1.14

MEXAHWYECKUE KOJIEBAHU S

Ormpenenenne KorebaHmii. XapaKTepUCTHKH TaPMOHUIECKIX KOJICOaHHIHA.
dopmyna CIIOKEHHS IBYX TAPMOHHUYECKHX KosieOaHuit. [Ipumepsl kosiedaTenbHbIX
CHCTEM: MPYKUHHBINA, MATEMaTHIECKHIA N GU3NIECKUI MASTHUKH. Y paBHEHUE
3aTyxawIux KojleOaHui U ero pelieHre. XapakTepUCTHKH 3aTyXaroIuX
kojeOaHuil. Y paBHeHHE BEIHYXICHHBIX KOJIEOaHU TIO]T AeCTBHEM
rapMOHHYECKH U3MEHSIOUIEICs] BHEITHEH CUJIBI M €T0 pelieHue. SIBnenne

pe3oHaHca.
/J1ex/

1.15

Mexanunyeckue konebanus /T1p/

1.16

OrpeienieHre YCKOPEHHst CBOOOIHOTO TA/ICHUS IIPH IIOMOIIM MaTeMaTHYECKOTO
MasTHUKA. (OnpenenaeHre MoayJIst CIBUIa ¢ TIOMOIIBIO PYKUHHOIO MasTHUKA. )
/J1a6/

Pazaen 2. JIEMEHTBI CHELIUAJIbHOW TEOPUH
OTHOCHUTEJIBHOCTH




2.1

IToctynatsl cnenuanbHON Teopuu oTHOCHTENbHOCTH. [IpeoGpazoBanus Jlopenua.
CnenctBus u3 npeodpasopanuii Jlopenua. HTepBan Mexay COOBITHSIMU.
Hmnynbc B crienuaibHOM TEOPUH OTHOCUTEIbHOCTH. OCHOBHOM 3aKOH
PEeNATUBUCTCKON TMHAMHIKN MaTepUAIbHON TOUYKH. DHEPTHUs B CHIEUAIbHON
Teopuu oTHocuTenbHoCTH. /Cp/
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Pazpea 3. TEPMOJUHAMMKA U MOJIEKYJIAPHAS ®U3UKA

3.1

OJIEMEHTBI TEPMOJMHAMUKI

OcHOBHBIE ONpe/IeIeHUs U OHATHA TepMoguHaMKKK. HyneBoe Hadano
TEPMOAMHAMUKH ¥ MOHATHE TeMIepaTypbl. TepMoauHaMudeckie GyHKIUHI
coctosiHus. [lepBoe Havano TepmoarHaMuKH. TemnoeMkocTs. M3omnponeccsl.
Bropoe Hauano TepMOJMHAMUKY B Pa3IUYHBIX hopMyaupoBKax. [loHsTHE
ternoBoi mamuabl. KITJ[ TerutoBoit Mmammasl. [ukin Kapao u reopema KapHo.
HepagsenctBo Knaysuyca. Durponus. Tperbe Hauano TepmoguHaMukH. /Jex/

3.2

Omnpenenenue k03P PUIIHEHTa BI3KOCTU KUIKOCTU 10 MeTony Ctokca. /JIad/

3.3

BJIEMEHTbhI CTATUCTUYECKOU ®GU3UKHU.

OCHOBHBIE MOJIOKEHHSI KHHETUYECKOH TEOPHUHU HJIEabHOTO ra3a. Y paBHeHUS
COCTOSIHUSI HI€aJIbHOTO U PEasibHOTO ra3a. Y paBHEeHHE KHHETHUECKOH TEOpUuu
ra3oB s nasienus. @azoBoe npoctpaHcTBO. YHKIMS pacnpeieeHusI.
Krnaccnueckas u kBanTOBas cratuctuka. Pacnipenenenne Makcsenia.
Bapomerpuueckas popmyna. Pacnpenenenue boabpumana. [Tonsitue o kBaHTOBOM
cratuctuke boze-Oinmreiina n ®epmu-Aupaka. CBSI3b SJHTPOITHH C
TEPMOJIMHAMUYECKOH BEPOSITHOCTHIO. SIBIIEHHS IepeHoca.

/JTex/

3.4

OrmpesienieHie OTHOIICHHS TEITIOEMKOCTEH Ta3a METOIOM aIinabaTuIeckoro
pacmmpenus. /J1a6/

3.5

DneMeHTBI CTaTUCTUUECKOM GU3UKU. D1eMeHTs! TepMoarHaMuky /T1p/

Paznen 4. SJIEKTPUYECTBO U MAI'HETHU3M

4.1

OJIEKTPOCTATUYECKOE ITOJIE B BAKYYME

DnexTpuuecKuil 3aps ] U 3IeKTpocTaTudeckoe nosie. HanpspkeHHOCTS U
MOTEHIHAI 3JIEKTPOCTAaTHYECKOTO 10Jis. CBOMCTBO CYNEprno3UIMU JUIs
3NEKTPOCTATHUECKUX NoJIeH. CBsI3b MEX/ly HAPSHKEHHOCTBIO
3JIEKTPOCTATUYECKOTO OIS U MOTeHIMaIoM. [I0ToK BeKTopa HaINpsHKEHHOCTH
3NIEKTPUUECKOTO TOJIS Yepe3 MOBEPXHOCTh U TeopeMa ['aycca. [Ipumenenune
TeopeMmsbl ["aycca k pacueTy 31eKTpocTaTudeckux nojei. Teopema o HUPKyIAUH

JUISL BEKTOPA HAMPSKEHHOCTH 3JIEKTPUYECKOTO TIOJISL.
/JIex/

4.2

SJIEKTPOCTATHYECKOE IIOJIE B ITIPOBOJJHUKAX 1 INSJIEKTPUKAX
ONEeKTPUUECKUH AUIOIb U JIEKTPUYECKUI TUTIONBHBI MOMEHT. JIUTONbHbIE
MOMEHTBI MOJIEKYJI TU3NIEKTpUKa. IToJspHbIe U HENOAPHBIE AUIIEKTPUKU.
Tlonsipuzanus nusnexTprkoB. Bekrop nonspuzauuu. Teopema ["aycca qs
BEKTOpa MOJIApU3aHU. BEKTOp 3J€KTPUUECKOro CMeIIeHHs. Y CIIOBUSI Ha TPAHULIE
JIBYX AMAJIEKTPUKOB. [IpOBOJHUKH B 3JIEKTPOCTATUYECKOM T0OJIE. DIEKTPOEMKOCTh
YEOUHEHHOro NpoBoAHNKa. KonneHcaTopsl. OHeprus CUCTEMBI 3apsioB U
3IEKTPUYECKOTO MOJIS.

/Cp/

4.3

DnexTpocTaTHYeCcKoe ToJIe B BaKyyMme U BerecTse /I1p/

4.4

HWccnenoBanue snekrpocrarndeckux noseit. (M3ydenue 3akona Oma.) /J1a6/
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TTOCTOSIHHBIN DJIEKTPUYECKUN TOK

YciioBus CyIIeCTBOBaHUS MMOCTOSIHHOTO 3JIEKTPHUYECKOro Toka. Cria 1 INIOTHOCTh
TOKa. YpaBHEHHE HENPEPBIBHOCTH. 3akOH OMa 17151 OJTHOPOJTHOTO Y4aCTKa LIEIH.
DNeKTPOABIKYIIAs CUIa U HanpsbkeHne. 3akoH OMa JU1s HeOTHOPOHOTO y4acTKa
uenu. [Ipasuna Kupxroga. [Ipumepsl pacyera pa3BeTBICHHBIX 3JCKTPHUECKUX
nerneit ¢ nomouisto npasui Kupxroga. Pabota n MomHocTs ToKa. 3aKoH
Jxoyns-Jlenna.

/JTex/

4.6

IMocrosiHHbIN nekTpuueckuii Tok /TIp/




4.7

[NOCTOSAHHOE MATHUTHOE ITOJIE B BAKYYME 1 BEHHIECTBE
Marnutnas naaykuus. 3akoH buo-Casapa-Jlamnaca, marauTHOE ToJie
JBIDKYLIErocs 3apsiaa, cuia JlopeHna, 3akoH Ammnepa. Teopema o HUPKyYISIIH
JUTS BEKTOpa MarHUTHOM MHAYKIINH U ee mpuMeHeHne. Teopema ["aycca mist

MarHUTHOTO IOJIS.
/J1ex/

4.8

MarauTHbIE MOMEHTHI aTOMOB ¥ MOJIEKYJI. BEKTOp HaMarHN4eHHOCTH BEILleCTBa.
Teopema 0 IUPKYJISILUY JUTS BEKTOpa HAMarHMYeHHOCTH. MarHuTHas
BOCIPUMMYMBOCTD M MarHUTHAsI IPOHHUIIAEMOCTD BenlecTBa. HanpspkeHHOCTD
MarHuTHOTO NoJjis. Teopema o UMPKYIALUH I BEKTOPHI HAPSHKEHHOCTH
MarHUTHOTO TOJIS. Y CIIOBHSL AJIsI MATHUTHOTO TIOJIST HA TPAHHUIIE pasziena IBYX
cpen. Jluamarneruku, mapamaraetuku. GeppomarneTnku. MarHuTHBII
rucrepesuc. Temmneparypa Kropu. [lpupona ¢peppomarnernsma.

/Cp/

4.9

[TocrostHHOE MarHUTHOE T10JIe B BakyyMme u BemecTse /I1p/

4.10

OrmpezenieHie OTHOIICHHUS 3apsiaa JIEKTPOHa K ero Macce METOJIOM MarHeTPOHa.
(Onpenenenne ropu30HTAIBHON COCTABISIFONICH MHAYKIIMHA MAarHUTHOTO TIOJIS
3emin) /J1ab/
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Omnpenenenne pabOThI BEIX0/a AIEKTPOHOB M3 MeTaua. /J1ab/

412

DJIEKTPOJUHAMUKA

3akoH 31ekTpoMarHuTHOM MHIYKIMU. [IpaBuio Jlenua. CriocoObl H3MEHEHHS
MarHuTHOTO moToka. [Ipupoaa anekTpoMarauTHOM HHAYKIWH. SIBIeHHE
caMOMHIYKIMU. THAYKTUBHOCTH. B3anmuas uHnykuus. Bzanumuas
WHAYKTHBHOCTH. Teopema B3auMHOCTH. Tok cMmemeHus. Teopema o upKyIsIun
MarHUTHOTO TOJIS B CIIy4ae MPUCYTCTBUS IIEPEMEHHBIX 3JIEKTPHUECKHX TTOJICH.
VYpaBHenus MakcBesuia B nHTerpanbHoi Gpopme. /JIek/

4.13

DnekrpoauHamuka /TIp/

4.14

Wzydenwne sinenus B3auMHoU HHAYKIWHU.(CHATHE KPUBOW HAMAarHUIUBAHUS 1
METITH TUCTEpEe3nca ¢ IOMOUIbI0 ocuuiorpada.) /J1ad/

Pazgen 5. KOJIEBAHUSA U BOJIHBI

5.1

OJIEKTPUYECKHUE KOJIEBAHUA

Kone6arenpublii koHTYp. CBOOOJHBIE HE3aTyXAIOIIHE U 3aTyXaloIHe
rapMOHHYECKHe KolebaHus B KonebaTeTbHOM KoHType. DopMyra Juis meproaa
koneGaHuil. BeIHYXZIeHHbIE TapMOHIUYECKUE KOJIeOaHus B KOJIeOaTeIbHOM
KOHTYpe. SIBneHne pezoHaHca. [IlepeMeHHBII TOK. AKTHBHOE, HHAYKTHBHOE U
€MKOCTHOE COIIPOTUBJICHUE B IIEMH IIEPEMEHHOr0 Toka. PaboTa 1 MOIHOCTE B
eI TIePEeMEHHOT0 ToKa. [leficTByroliee 3HaYeHHE TOKA 1 HAIIPSDKCHUS.

/JTex/

5.2

3JIEKTPOMAT'HUTHBIE BOJIHBI

OKCIIeprIMEHTANBHOE TTOYYeHHE 3IeKTPOMAarHUTHBIX BOJH. CyIecTBOBaHHE
2JIEKTPOMArHUTHBIX BOJIH KaK CIIEICTBHE ypaBHEeHHH MakcBeuia.
JubdepennyanbHoe ypaBHEHHE 3J€KTPOMAarHUTHON BOJIHBL. CBsI3b MEXKAY
BEKTOPaMM HANPSHKEHHOCTH DJIEKTPUIECKOTO ¥ MarHUTHOTO I0JIeH B
3JIEKTPOMArHUTHOU BoJHE. IIpenomMileHue 3J1eKTPOMArHUTHBIX BOJIH Ha TPaHULIE

paszena AByX cpei. DHEprus U UMITYJIbC HJIEKTPOMArHUTHBIX BOJIH.
/Cp/

Paznen 6. OIITUKA

6.1

TF'EOMETPUYECKAS OIITUKA.

[TonsTHE CBETOBOTO JTyya. 3aKOH MPSMOJIMHEHHOTO PacpOCTPAHEHHSI CBETOBBIX
Jydel B OJJHOPOJHBIX Cpeax. 3aKOH OTpakeHHs. 3aKoH npeiomiieHus. [IpuHunn
®epma. [TonHoe otpakenue. L{eHTpupoBaHHBIE ONTUYECKUE CUCTEMBI.
[penoMiieHre CBETOBBIX JIydel Ha IIOBEPXHOCTH CHEPHIECKOTO 3epKaa.
[IpenomneHnue cBeTa Ha cepUvecKoil MOBEPXHOCTH pasJielia IByX cpel. ToHkue
nuH3bl. M300paskeHne npeMeToB C MOMOIIBI0 JIMH3. OCHOBHBIE
(boToMeTpHYECKHE BETUIHNHEI.

/JTex/

6.2

SHCKTPOMaFHI/ITHHe KOJIcOAHUS U BOJIHBL. FeOMeTpH‘IeCKaﬂ OIITUKaA /Hp/




6.3

MHTEPO®EPEHINA U JUOPAKIIUA CBETA

KorepeHTHOCTS 1 MOHOXPOMAaTHYHOCTH CBETOBBIX BOJH. VIHTEpdepeHus cBera,
yCI0BHE MaKCUMYyOB U MUHMMYMOB. OnbIT FOHra. InTepdepenuus cera B
TOHKHX IUICHKaX U mactuHkax. Onpenenenue audpakuuu. [Tpunimn IolireHca-
Openens. Meron 308 @penenst. Judpaxuus OpeHens Ha KpyriioM OTBEPCTUH U
mucke. [ludppakuus @paynrodepa Ha oxHoi menu. Judpaxius OpayHrodepa Ha
JU(PaKIIUOHHON peleTKe.

/JTex/

6.4

JUCIIEPCUA U TTOJIAPU3ALINA CBETA

Jucnepcus cBera. DiaeKTpoHHas TeOpus AucIiepcur cBeta. EcTecTBeHHBIHN 1
noJsipu30BaHHbIN cBeT. [lonspusanyst cBeTa Npy OTPaXKEHUH U NPEJIOMIICHUH Ha
TPaHUIe ABYX JHANIEKTPUKOB. [IpoxokIeHue cBeTa 4epes aHu30TPOITHbBIE
Kpuctaiuibl. [Tonspu3anioHHble TPU3MBI U TOJIIPOUIbL. 3aKoH Maitoca. AHanu3
MOJISIPU30BaHHOTO CBeTa. BpaleHne miockocT! MoIsIpHU3alyy.

/Cp/

6.5

BonnoBas ontuka /TIp/

6.6

NuTepdepenuns ceera. OnbiT FOHra. (M3MepeHne IUIMHHBI CBETOBOM BOJIHBI C
MOMOIIBIO TUPPAKITUOHHOM perieTkr). (OnpeieneHue moxkasareis mpeoMICHHS
CTeKJIa ¢ IOMOIIbI0 MUKpOCKoTa). /J1a6/

6.7

TIpoBepka 3akona Manroca. (Onpenenenne KO3 PHUIUEHTa TOTTIOIICHUS
npo3paysbix Ten). (OnpeneneHue yria nojaHoi nonspusanun). /J1ad/

Paznen 7. KBAHTOBAS ®U3UKA

7.1

KBAHTOBAS OIITUKA

TeruioBoe U3lIydeHHe U ero XapakTepucTuku. 3akoH Kupxroga. 3akons! Credana
- bormprivana u cmemenust Buna. @opmyiner Penes-/xunca n [Tnanka. ['umoresa
ITnanka. @oronsl. @oTorddexr. YpaBHeHHEe DUHIITEIHA 17151 BHEIIIHETO
doroaddekra. Dueprus u umnynsc Gortona. JlaBnenue ceera. dpdexr Komnrona
U €ro JIeMeHTapHast Teopust. ENMHCTBO KOPIYCKYJISIPHBIX U BOJHOBBIX CBOHCTB

JIIEKTPOMATHUTHOTO M3/yYECHHUS.
/JIex/

7.2

KsanroBas onruka /ITp/

7.3

SJIEMEHThI KBAHTOBOM MEXAHUKU I ATOMHOW ®U3UKU
CriekTpbl aTOMOB U MoJiekyJ1. CriekTp atoma Bogopoa. Teopust atoma BoiopoJa
o bopy. 'mnotesa ne bpoitns. CeoiictBa BonH e bpoitns. CooTHomeHne
HeonpenenenHocreil ['eiisenOepra. BonHoBas QyHKIMS U €€ BEPOSITHOCTHAS
uHTepnperaiys. Habmogaemple BeTMYUHBI B KBAHTOBOH MEXaHUKE U HX
n3mepenust. O0uiee ypaBuenue lpenunrepa. CraunoHapHoe ypaBHEHUE
Ipenunrepa. JBmkeHne cBOOOAHOM yacTUIbI. J[BHXKCHHE B TIOTCHIIHATILHOM sSIMeE.
Iorenuuanbublil 6apbep. 'apMoHnUecKkuit ocumIIATOp. ATOM BOAOPOIA B
KBaHTOBOW MexaHuke. CiuH 3nekTpoHa. CIIMHOBOE KBaHTOBOE yKcio. [IpuHimn
HEPa3IMYMMOCTH TOXJIECTBEHHBIX YacThl. DepMUOHBI 1 OO30HBI.
Ilepronuueckas cucrema 31eMeHTOB MeHieneesa.

/J1ex/

7.4

DJeMeHTHI KBaHTOBOI MEXaHUKH U aTOMHOM Gu3uku /TIp/

7.5

Omnpenenenue TeMIEpaTypHON 3aBUCHMOCTH HHTCHCHBHOCTH U3JTyICHUS] HUTH
naMm1bl HakamuBaHus. (M3ydeHne 3aKOHOB TEIUTOBOTO M3IyYIEHHsI C TIOMOIIBIO
SIPKOCTHOTO ITUpoMeTpa.) /J1ad/

7.6

Dotoadpexr. (CHITHE BOTBTAMIIEPHOH, JTIOKCAMIIEPHOH U CHIEKTPATbHON
XapaKTepUCTHUK (HOTOIIEMEHTA U OoNpeeeHre paboThl BEIX0OAA JIEKTpoHa). /J1ab/

Paznen 8. ®PU3UKA ATOMHOI'O AAPA U DJIEMEHTAPHBIX YACTHUIL

8.1

OJIEMEHTBI ®U3UKHN ATOMHOI'O SAJIPA

Jedext maccsl 1 3Heprus cBsa3u aapa. CIuH sapa U ero MarHUTHBIA MOMEHT.
Snepubie cunbl. Monenu siapa. PaqnoakTHBHOE N3Ty4€HHE M €70 BUABL.  -pacmaf.
-M3JIy4€HHE. -U3IydeHHe. SepHble peakluy U UX OCHOBHbIE THIIBI. Peakuus

nenenus sapa. LenHas peakiust aeneHus. Peakiys cHHTe3a aTOMHBIX sep.
/Cp/




8.2 SJIEMEHTBI ®U3NKHN SJIEMEHTAPHBIX YACTUL] 2 6
Krnacchl aieMeHTapHBIX YacTHIl U BUIBI X B3auMmozencTBuid. Knaccudukarus
3JIEMEHTapHBIX yacTull. [IpUHIMIT Hepa3IMYMMOCTH TOXKIECTBEHHBIX YaCTHUI.
CIiH 1 Apyrye KBaHTOBBIEC YHCIIa HJIEMEHTAapHBIX. YacTHIIBI U aHTHYACTHIIBL.
Bo3zonb! 11 pepmuoHbl. ApoHb! ¥ Me30HBI. JlenToHs!. IIpoMexyTouHbie 6030HBI.
KBapkwu u T1100HBL

/Cp/

Paznen 9. CAMOCTOSATEJIBHASL PABOTA

9.1 IMoaroroBka k nexiusm /Cp/ 1 16
9.2 IMonroroBka k adopaTopHbiM padotam /Cp/ 1 16
9.3 IMonroroBka k npakTudeckuM 3aHsatusm /Cp/ 1 16
9.4 BeinonaHeHue KOHTPOIbHOM paboTsl /Cp/ 1 8,6
9.5 IMoxroroBka k nekiusim /Cp/ 2 8

9.6 IMoxroroBka k npakTudeckuM 3aHstusm /Cp/ 2 16
9.7 [onroroBka k nadopatopubiM padotam /Cp/ 2 16

Pa3nen 10. KoHTaKTHBIE Yachl HA ATTECTAIMIO

10.1 Kontponbnas padora /KA/ 1 0,4
10.2 3auer /KD/ 1 0,15
10.3 Koncynpranus nepen sx3amenom /KD/ 2 2

10.4 Ox3amen /KD/ 2 0,3

5. OHEHOYHBIE MATEPHAJIBI

O1eHOYHBIE MaTepUaIIBl JUTS IIPOBEICHHUS TPOMEKYTOYHOM aTTeCTAlNH 00YJAIOIIMXCS IPUBEICHBI B IPHIIOKEHUH K paboueit
MpOorpaMMe AUCHUIUINHEL.

DopMbI ¥ BUIBI TEKYILETO KOHTPOJIS IO TUCIUIUINHE (MOLYJIIIO), BU/IBI 3a/JaHUH, KPUTEPUHU UX OLIEHUBAHUS, pacrpeiesieHue 6aioB o
BHJIaM TEKYIIEro KOHTPOJISl pa3padaThIBalOTCs MPeroiaBaTesieM JUCIUILIHHEI C YIeTOM €€ CrelM(UKN 1 JJOBOISATCS 10 CBEICHHUS
00y4Jaromuxcst Ha IEPBOM y4eOHOM 3aHSTHH.

Texymuii KOHTPOJIb YCIIEBAEMOCTH OCYIECTBIIAETCS IPENoAaBaTeIeM JUCIUIUINHBI (MOAYIs), KaK IPaBUIIO, C UCIIOIb30BAaHUEM
OUOC wimm myTeM NPOBEPKH MMCEMEHHBIX padoT, MPEAYCMOTPEHHBIX PAa00UYUMH NPOTPaMMaMH AUCIHIUINH B paMKaX KOHTaKTHOM
paboOTHI M CAMOCTOSATENBHOM PaboThl oOyuaronmxcs. s GukcupoBaHus pe3ysbTaTOB TEKYIIEro KOHTPOJIS MOXKET UCIIOJIb30BAThCS
SUOC.

6. YHAEBHO-METO/JMYECKOE H TH®OPMAIIMOHHOE OBECIIEYEHUE JUCIUIIJIMHbBI (MOAY JIST)

6.1. PexomMenayemas qutepatypa

6.1.1. OcHoBHast TMTEpPaTypa

ABTOpBI, COCTaBHTEIH 3arasue Usparernbe O agpec
TBO, TOJl
JI1.1 [Casenbes 1. B. Kypc obmeit pusuku. T. 2. DnekrpudaecTBo u MarHetu3M. |CaHKT- https://e.lanbook.com/b
Bounbl. Ontrka: yaebHoe mocobue IMerep6ypr (00k/98246
: Jlanb,
2018
JI1.2 |Cagennes U. B. Kypc obmuieit ¢pusuku. T. 3. KBantoBas ontuka. AtomHass  |CaHKT- https://e.lanbook.com/b
¢bmuka. Pusnka TBepA0ro Teaa. Pusmka aromHoro siapa U |Iletepbypr |00k/106893
3IIEMEHTAPHBIX YaCTHUIl: yueOHOe mocobue : Jlans,
2018




ABTOpBI, COCTaBUTEIH 3ariaBue Hznarense D5 azgpec
TBO. TOII
JI1.3 |Yepros A.T'., BopoObeB|O6imas ¢pu3uka Mockaa: http://www.book.ru/bo
A.A., Makapos E.®., KuoPyc, 0k/933946
Oszepos P. I1., Xpomor 2020
B.N.
JI1.4 |Casennes U. B. Kypc o6mreit pusuku. T. 1. Mexanuka. MosekyspHast Cankr- https://e.lanbook.com/b
¢du3uka: yueOHOe nocobue IMetepOypr |00k/113944
: Jlans,
2019
6.1.2. lonotHUTEIbHAS JIUTEPATypa
ABTODEI, COCTaBUTEHN 3arnaBue Uznarensc D1. agpec
TBO., TOJT
JI2.1 |BopobseB A.A., 3amauHuK 1Mo GU3UKe Mocksa:  |http://www.book.ru/bo
Yepros A.T. KuoPyc, 0k/920827
2017
JI2.2  |Ulamkapun W.IL., Oo6mast ¢pusnka. COOpHUK 33124 Mockaa: http://www.book.ru/bo
Kupesros A.IL, KuoPyc, 0k/933565
Ky6apes C.11., 2019
Pasunosa C.M.

6.2 UnpopMannoHHbIe TeXHOJIOTHH, HCII0JIb3yeMble P 0CYyLIeCTBJIEHHH 00pa30BaTeIbHOIO0 NMpolecca Mo JUCHHIINHE

(MonyJ10)

6.2.1 Tlepeyens JTULIEH3HOHHOTO U CBOOOIHO PACNIPOCTPAHAEMOI0 IPOrPAMMHOIO0 oGecriedeHust

6.2.1.1

|MS Office

6.2.2 IlepeueHnb npodeccHOHAILHBIX 023 JAHHBIX 1 MH(OPMAILMOHHBIX CIIPABOYHBIX CHCTEM

6.2.2.1

EcrecTBeHHOHAayuHBIH 00pa3oBaTenbHbIH HopTai: http://en.edu.ru/

6.2.2.2

MexnyHapoHas mpodeccronanbHas 6a3a maHHbIx «SpringerMaterialsy: https://materials.springer.com/

6.2.2.3

KOHCYJ'II)T&HT III0C

6.2.2.4

T'apant ACITVDKT

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI (MOY JIs)

7.1

quGHLIC AYOIUTOPUH IJIA IPOBECACHUS 3aHATHI JICKOHUOHHOT'O THIIA, YKOMIUICKTOBAHHBIC Cl'IeL[I/IaJ'lI/I?;I/IpOBaHHOﬁ MC6CHL}O n
TEXHHYECKUMH CPEICTBAMHU O0YUYECHUS: MYIbTHMEIUIHHOE 000pYAOBaHUE IS IPENOCTABICHHS YIeOHOH HH(POPMAIIUU
0OJBIION ayIUTOPHUU W/WJIK 3BYKOYCHIIMBaOIee 000pyI0BaHKHE (CTAllMOHAPHOE WITH TICPEHOCHOE).

7.2

Y4eOHble ayTUTOPUH JUIS NPOBEICHUS 3aHATUH CEMUHAPCKOTO THIIA, IPYIIOBBIX U MHAMBUYAIbHBIX KOHCYJIbTAIIHH,
TEKYIIEro KOHTPOJISA M IPOMEXYTOUHOH aTTecTaluy, yKOMIUIEKTOBAaHHbIE CIIEHUATN3UPOBAaHHON MeOEIbIO M TEXHUIECKUMHU
cpencTBaMu 00y4eHHs: MyJIbTUMEIUITHOE 000pyJ0BaHHE U/WITN 3BYKOYCHIIMBAtOIee 000py10BaHUE (CTALlMOHAPHOE MU
MEPEHOCHOE)

7.3

IMomemmeHus It CaMOCTOSTETBHOI PabOTHI, OCHAIIIEHHBIE KOMIBIOTEPHOH TEXHUKON C BO3MOXKHOCTBIO MOJKITIOYEHHS K
cetu "MuTepHer" 1 obecrneueHHeM JOCTYIA B IEKTPOHHYIO0 HH(OOPMALIMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA.

7.4

Ilomemenus a1 XxpaHeHus: U IpO(UIAKTUYECKOT0 00CIIyKUBaHUS y4eOHOro 000pYyA0BaHUS




7.5|JIaGoparopun, OCHaIllEHHbIE CIIEMAIBHBIM JIAOOPATOPHBIM 000PYIOBaHUEM:

7.6|JIabopaTopust MeXaHUKH, BKIIOYAIONIast: 610K snekTporuslii ®M1/1, mammna Atsyna ®M11, mastauk Makcsemra ®M12,
yHHBepcaibHblid MasTHUK DM 13, MasTHrk O0epbexa PM 14, moayns FOura u moayns capura @M 19, coynapeHue mapos
DdM17;

7.7|JIaGoparopus 31eKTpryYecTBa U MarHeTusMa, Biovaromast: creHasl TKO anexktpudecTBa 1 MarHeTu3mMa, B TOM YUCIie
ocummiorpadsr C1-94, reHepaTopbl CUTHAIOB HU3KOYAacTOTHBIE ['3-118, HCTOYHMKY TTMTaHKS, Mara3uHbI CONPOTUBIICHUH,
Habop Moxaynei OIID;

7.8|JIaGopatopusi ONTHKH, BKIFOYAIOIIAsS KOMIUIEKT ONTHYECKOro obopynoBanus PMC, B ToM umcie: 6a3bl ONTHYECKON CKaMBbH,
TMOJTYIIPOBOTHUKOBBIE JIa3€Phl C FOCTHPOBOYHBIM MOJTYJIeM, (POTOMPUEMHHUKH, HAOOP JIMH3, SKPaHbI C MACIITAOHOW CETKOM;
aBToTpancopmatop onHodaszueid JIATP-2,5; kommuiekT Qouuid.




