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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/ICTABICHNS O (DM3UIECKHIX 3aKOHAX OKPYKAOIIETO MUPA B X €IMHCTBE M B3aMMOCBSI3H; HABBIKOB IPUMEHCHII
MOJ0XKEHUH (PyHIaMEeHTaTbHON (PU3UKHU MIPU PEIICHUH KOHKPETHBIX IPEAMETHO-IPO(UIBHBIX 3a/1a4; TEOPETHUECKON U
[IPAKTUYECKOM 6a3bl 111 YCIEIIHOTO OCBOSHHS UMH CHELUAIbHBIX TUCLUIUINH.

1.3 | 3amayu QUCHUTUINHEL:

14— OCBOEHHE O0YJAIONIMMHUCA 3HAHMI 00 OCHOBHBIX (DM3WYECKHX SBJICHHUSX M IPOIECCAaX, OCHOBHBIX (PH3MUECKHX
BEJIMYMHAX U (PU3NUECKUX KOHCTAHTaX, OCHOBHBIX (PU3MUECKUX 3aKOHAX M TPaHUNAX UX MPUMEHUMOCTH,
(byHIaMEHTaIbHBIX (PU3UYECKUX IKCIIEPUMEHTAX U UX POJIU B Pa3BUTHU HayKH, HA3HAYECHUH W IIPUHIMIIAX JEHCTBHS
BaXHEHUIINX (PH3UIECKHUX ITPHOOPOB;

1.5|- puoOpeTeHne OOYJAIONIMMUCS YMEHHH OOBSICHUTH OCHOBHBIC HaONIOMaeMble PHUPOIHBIC H TEXHOTCHHEIC
siBIIeHHS ¥ 9(h(HeKThl Ha 0a3e 3aKOHOB KIIACCHYECKON M COBPEMEHHON (DM3HKH;

1.6 |- pruoOpeTeHne 0O0YJAIONMMHUCS YMEHHH M HaBBIKOB MCIOJIG30BAHUSA METOIUKH (DH3MICCKUX H3MEPeHUI U
00pabOTKH YKCTIEPUMEHTAIBHBIX TaHHBIX, UCIIOIE30BAHHS METOIOB (PU3MUECKOTO MOJICIUPOBAHUS [UIST PEIICHHS
KOHKPETHBIX €CTECTBCHHOHAYYHBIX M TEXHUUCCKUX 32124,

1.7]— npuoOpereHne 00yJaroNIMUCA HABBIKOB KCIUTyaTAallMH OCHOBHBIX MPHOOPOB M 00OPYAOBAHUS COBPEMEHHOU
¢duznueckoit 1aboparopuu, 06pabOTKH U MHTEPIPETUPOBAHUS PEIYIBTATOB IKCIIEPUMEHTA.

1.8

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

Huk (pazmoen) 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 aHaJIn3a U MOJCINPOBAHU A

OIIK-1.2 HpI/IMCHHCT OCHOBHBIC ITOHATHSA U 3aKOHBI €CTCCTBCHHBIX HAYK IJIA pCIICHUA Hpe,Z[MeTHO-HpO(bI/IJ'ILHBIX 3a1a4

OIIK-1.3 [IpuMeHseT ecTeCTBEHHOHAYIHBIE METO/IB TEOPETHYECKOTO M 3KCIIEPUMEHTAILHOTO MCCIICIOBAHIS 0OBEKTOB, IPOIIECCOB,
SIBJICHUH; IPOBOAMT 3KCIEPUMEHTBI 110 3aJAHHOM METOAMKE U aHAIU3UPYET PE3YIbTAThI

B pe3yabTaTe ocBOeHUsI AMCUMIIJIMHBI (MOAYJIs1) 00y4YAIOIINIACS A0JIKEH

3.1 |3naTh:

3.1.1 [ ocHOBHBIE IOHATHS M 3aKOHBI KIIACCHUECKOW M COBPEMEHHOH (PU3UKH U UX POJIb B PEIICHUH ITPEAMETHO-TIPO(IIIBHBIX
3a1ad4;

3.1.2 | METOIbI TEOPETHYECKOTO M IKCIIEPUMEHTAIBHOTO UCCIIEIOBAHUS (PU3MUECKHX OOBEKTOB, IIPOIECCOB U SIBIICHHIA,
METOIUKY IPOBEACHUS H 00pabOTKU pe3yabTaTOB (PU3UUECKOTO IKCIEPUMEHTA

3.2 | YmeTh:

3.2.1 | ucrionp30BaTh OCHOBHBIE OHATHS M 3aKOHBI (PU3NKH JUIS pENIeHHS IPeIMETHO-ITPOQHUIBHBIX 3a1a4;

322 NPUMCHATDH METOAbI TCOPETHUCCKOTO U SKCIICPHUMEHTAJIBHOTO UCCIICAOBAHUS (1)H3I/I‘{eCKI/IX 06LCKTOB, mpoueccoB 1
HBJ’IGHPIf/i, IpOBOAUTH (bl/ISI/IquKI/Ie OKCIICPUMCHTHI 110 SaZ[aHHOfI METOOUKE U O6pa6aTBIBaTB HX pE3YIIbTAaThl

3.3 | Bnagern:

3.3.1 | HaBBIKAMH MMPUMEHCHUA OCHOBHBIX MOHATUNA U 3aKOHOB KJIACCUYECKOM U COBpeMeHHOfI (I)I/ISI/II(I/I T pCIICHUS TPEAMETHO-
HpO(i)I/IJIBHBIX 3aJla4, HaBbIKaMH

3.3.2 | npuMeHeHHsI METOJI0B TEOPETHIECKOTO M SKCIIEPIMEHTAIBHOTO HCCIEA0BaHNs (PU3MIECKUX 0OBEKTOB, IIPOIIECCOB
SIBTICHUH, HABBIKAMH TIPOBEICHNS (PU3NIECKHUX HKCIIEPHMEHTOB TI0 33JaHHOH METOMKE B 00pabOTKH UX PE3yNbTaTOB

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 2
METOJbl MEXaHUKU. MoJienn MaTepruanbHOM TOUKU U TBepAoro tena. [lonsartue
CHCTEMBI OTCUETa. BEKTOPHOE U KOOPJMHATHOE ONUCAHUE JIBUIKEHUS
MaTepuanbHoi Touki. OCHOBHBIE KHHEMATUUECKUE XapAKTEPUCTHKU
MaTepUaIbHON TOUKH: paJuyc-BEKTOP, IEpEMEILEHNE, IPOHIEHHBIN IyTh,
CpEZHss U MTHOBEHHAs CKOPOCTb, CPEJIHEE U MTHOBEHHOE YCKOPEHUE,
TaHTeHIIMAIbHOE U HOpPMalIbHOE YCKOpeHue. BpamaTensHoe IBIKEHUE
MaTepuaibHON TOYKH. BeKTOpHI yriia NoBopoTa, YIIIOBOH CKOPOCTH U YITIOBOTO
yckopeHus. CBS3b MEX/Iy YIJIOBEIMU M JIMHEHHBIMU BeTHInHAMH. /JIex/




1.2

OmnpejesieHre MIOTHOCTH TBEPIOTO TENa MPABUILHON TreOMETPHUYCCKON
¢dopmsr. /Cp/

1.3

Kunemaruka matepuansHoii Touku /T1p/

1.4

OCHOBBI JUHAMUKU TTIOCTYITATEJIbBHOI'O ABUXXEHUA TEJIA
IToctynarensHoe aBuxenue. Ilepsblit 3akoH Hbtorona. [loHsTHE HHEPTHOM
Maccsl Tena. Bropoii 3akon HeiotoHa v monsitue cunsl. TpeTuil 3akoH HeroroHa.
Bunst cun. Cuna TsKeCcTH, CHila BCEeMUPHOTO TATOTEHUS, CUJIA YIIPYrOCTH, CHIIa
Tpenus. HemnepuunanbHeie cucteMsl otcuera. L{eHTpoOeKHbIe CHITBI HHEPIIUU 1
cusl Kopuosuca. /JIex/

1.5

OCHOBEBI JAVMHAaMHUKHU MMOCTYIATCIIbHOI'O ABUXKCHUA TCIa /Hp/

1.6

W3ydenne 3aKOHOB MOCTYNATEIFHOTO ABMKEHHS C IOMOIIIBIO MaIITIHE
AtByna. /J1a6/

1.7

3AKOHbBI USMEHEHI A 1 COXPAHEHHWA UMITVJIBCA, SHEPTUU 1
MOMEHTA UMITYJIbCA Nmmynbe
MaTepUaIbHOW TOYKH U MEXAHUYECKOM CHCTEMBI, 3aKOH €TI0 U3MEHEHUS U
coxpaHeHus. [{eHTp Macc MEXaHUYECKOW CUCTEMBI U YPABHEHUE €0 JIBUXKCHUS.
Kunernueckast 3Heprus 1 3akoH ee u3MeHeHus. KoncepBaTuBHBbIE U
HEKOHCEepBaTHBHbIE CUIbL. [loTeHInanbHast sHeprusi. CBsi3b MEXIY
NOTEHIMAIBHOM dHEprueil U CUIoi. 3aKOH U3MEHEHUS U COXPAaHCHHUS IIOJIHON
MEXaHUYECKOM dHEepruH cucTeMbl. MOMEHT UMITylbca MaTeprUaIbHOW TOUKU U
MEXaHHYECKOH CUCTEMBI, 3aKOH €ro H3MEHEHHs K coxpaHeHust. /Cp/

1.8

IIpoBepka 3aKOHOB COXPaHEHHUS HMITYJIbCa U SHEPTHHU NPH coynapeHud ten /Cp/

1.9

JUHAMUKA BPAITATEJIBHOI'O ABM>KEHIA TBEPJOI'O TEJIA
OCHOBHO 3aKOH BpalaTeTbHOTO ABUKEHUS TBEPAOTO TeTa BOKPYT
HEMOJABUKHON ocu. MOMEHT nHepLuH. BeruncieHne MOMEHTOB HHEPLMU
OJTHOPOJHBIX CUMMETpUYHBIX Tell. Teopema IllTeliHepa u ee mpUMeHEHUE.
Kunerudeckas 3Heprus BpalaTelbHOIO ABUKEHUS TBEPLOTO Tela.

/Cp/

1.10

W3yyeHre IMHAMHUKY BPAIIATENHHOTO IBHXKEHHUS C TOMOIIBIO MAsITHIKA
Ob6epbexa. /Cp/

Masruuk Makcsenna. OnpeneneHrie MOMEHTa MHEPIIUH Te U MTPOBEpKa 3aKOHa
coxpaHeHus dHepruu. /J1a6/

1.12

MEXAHWYECKUWE KOJIEBAHUA

Omnpenernenne konedaHuid. XapaKTePUCTHKU FAPMOHUYECKHX KoJIeOaHui.
Dopmyna CIIOKEHUS ABYX TApPMOHUYECKUX KostebaHui. [Ipumepst
KoJIeOaTeNbHBIX CUCTEM: MPY)KUHHBIN, MaTeMaTHUECKUH U (pusuaeckuii
MasITHUKH. YpaBHEHHUE 3aTyXaIOMUX KoJeOaHUH 1 ero pelieHue.
XapaKTepHUCTHUKH 3aTYXaFOINX KOIeOaH!H. Y paBHEHUE BEIHYKICHHBIX
KoJIe0aHUH 1O/ JeWCTBIEM TapMOHUYIECKH H3MEHSIONIEHCSl BHEIITHEH CHITBI U €TO
peleHue. SIBneHne pe3oHaHca.

/Cp/

1.13

OrnpeneneHre ycKOPeHHs: CBOOOIHOTO MaACHHUS IPU MOMOIIK MaTEMATHYECKOTO
masitHuka. /Cp/

OmnpeneneHne MOIYIIS CABHTA C IOMOIIBIO MPYKHHHOTO MasiTHUKA. /Cp/

Paznen 2. TEPMOJUHAMUMKA U MOJIEKYJISAPHAS ®U3UKA

2.1

QJIEMEHTBI TEPMOJUHAMUWKN OCHOBHBIE
oTIpeneNieHHs U MOHITUS TepMOArHAMUKK. HyneBoe Hayano TepMoIMHAMUKA U
MOHSATHE TeMIepaTypbl. TepmoanHamuueckue GyHKUMU cocTosiHus. [lepBoe
Havayo TepmoanHaMuku. Termoemkocts. M3omnpoueccsl. Bropoe nauano
TEPMOJIMHAMUKH B Pa3IHIHBIX (OPMYTUpPOBKaX. [[oHATHE TEIUIOBOW MAITUHEIL.
KIIJI TennoBoi mamussl. Lukin Kapao u reopema Kapno. HepaBeHncTBo
Knay3uyca. Dutponus. Tperbe Havyano TepMoauHaMuku. /Cp/

2.2

Onpenenenne ko3 duimenta BI3KOCTH KUIKOCTH 110 Metony Ctokca. /Cp/
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OJIEMEHTBI CTATUCTUYECKOU ®N3NKU.

OCHOBHBIE N10JIOKEHHS KWHETUYECKOW TEOPUHU UICAIbHOTO ra3a. Y paBHEHHS
COCTOSTHUS HI€ATbHOTO U PEaIbHOTO Ta3a. Y paBHEHNE KHHETUYECKOU TEOPUH
ra3oB 1 nasneHus. @azoBoe npocrpancTBo. OyHKLMA pacnpeneneHus.
Krnaccuueckas u kBaHTOBast craTucTUKa. Pacnipenenenne Makcsenia.
Bapometpuueckas popmyna. Pacnpenenenue bonbpumMana. [Tonstue o
KBaHTOBOH cratuctuke boze-Oitnmreitna n ®epmu-/upaka. CBA3b SJHTPOIUH C
TEpPMOIMHAMUYECKOM BEPOSATHOCTHIO. SIBIICHUS IIEpEHOCa.

/Cp/
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OrnpesieneHre OTHOIICHUSI TEINIOEMKOCTEH ra3a METO/I0M anabaTH4eckoro
pacmpenus. /Cp/

Paznen 3. JJIEKTPUYECTBO U MATHETU3M

3.1

SJIEKTPOCTATHYECKOE ITIOJIE B BAKYYME

OneKTpHYECKUi 3apsAz U dNEKTpoCcTaTHYeCKOoe noie. HampskeHHOCTD 1
MOTEHIMAJ 3JIEKTPOCTATUYECKOTO 10J1s1. CBOMCTBO CyNEepHO3ULUY JJIs
ANIEKTPOCTATHUYECKUX MOJIeH. CBsI3b MKy HANPSHKEHHOCTHIO
INEKTPOCTATHYECKOTO MOJIS U MOTeHIHanoM. [IoTok BekTopa Halps»KeHHOCTH
JNIEKTPHYECKOTO MOJIs Yepe3 MOBEPXHOCT U TeopeMa I'aycca. [Ipumenenne
TeopeMsl ['aycca k pacueTy aneKTpocTaTHueckux noJeid. Teopema o nupKynsauuu
JUISL BEKTOPA HAIIPSXKEHHOCTH AIIEKTPUIECKOTO MOJISL.

/Jlex/
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OJIEKTPOCTATHUYECKOE IIOJIE B ITPOBO/JJHUKAX 1 JUDJIEKTPUKAX
ONEeKTPUYECKUNA JUIOIb U 3IEKTPUUECKUN AUTTOIBHBIA MOMEHT. /lunonpHble
MOMEHTBI MOJIEKYJ JU3JIeKTpHKa. [1oJsipHbIe U HETIOJIIPHbIE AUAIEKTPUKU.
Honspuzauus nusnexTpukos. Bextop nonspuzauuu. Teopema "aycca niis
BEKTOpa noJisipu3anuu. Bekrop 31eKTpuuecKoro cMeleHus. Y cloBus Ha
TpaHule IBYX IUIEKTPUKOB. [IpOBOJHUKY B 3JIEKTPOCTATUYECKOM IIOJIE.
DNEeKTPOEMKOCTb YeIMHEHHOTO NpoBoJHHUKA. KOoHIeHCaTOPbl. DHEprusi CUCTEMBI
3apsI0B U IEKTPUUECKOTO TIOJISL.

/Cp/

33

DIEeKTPOCTaTHIECKOE TOJIe B BakyyMe U BemecTse /I1p/

34

HccnenoBanue siekTpocTaTnieckux nojei. (M3ydenue 3akona Oma.) /J1a6/

3.5

MNOCTOAHHBIN DJIEKTPMYECKUU TOK

YcnoBus CyIecTBOBAHUS TOCTOSHHOTO 3IIEKTPUYECKOro Toka. Cuna u
IUIOTHOCTh TOKA. YpaBHEHHE HENPEPHIBHOCTHU. 3akoH OMa 151 0THOPOJAHOTO
y4acTKa LenH. DIEeKTPOABIKYIIas CUila U HanpsbkeHue. 3akoH OMa aiis
HEOAHOPOIHOTO ydacTka renu. I[Tpasuma Kupxroda. IIpumepsr pacuera
Pa3BETBIICHHBIX JIEKTPUUYECKUX Lienel ¢ moMoIkio mpaBui Kupxroda. Pabora u
MOIIHOCTh TOKa. 3akoH J[xoyus-Jlenmna.

/Cp/

3.6

MNOCTOAHHOE MATHUTHOE ITOJIE B BAKYYME U BEILIECTBE
MarunutHas naaykius. 3akon buo-Casapa-Jlamnaca, MarHUTHOE 0JIE
JBIDKYILErocs 3apsja, cuia Jlopenua, 3akon Ammnepa. Teopema o LIUPKy/ISILUN
JUI BEKTOpa MarHUTHOM MHAYKIUY U ee IpuMeHeHue. Teopema [aycca s
MarHUTHOTO TIOJIS.

MarHutHble MOMEHTBI aTOMOB M MOJIEKY/. BeKTOp HaMarHH4eHHOCTH BEILECTBa.
Teopema 0 HUPKYISAIUH JIJIs1 BEKTOPA HAMArHU4€HHOCTH. MarHuTHast
BOCHPUUMYHUBOCTb U MarHuTHas MPOHHUIIAEMOCTh BellecTBa. HampskeHHOCTh
MarHuTHOTO moJisl. TeopeMa 0 MUPKYIALUY I BEKTOPHI HAIIPSHKEHHOCTH
MAarHUTHOTO 10JIsl. Y CJIOBUSL U1 MAarHUTHOTO IIOJIsl HA TPaHULIe pa3ienia AByX
cpen. Jluamarneruky, napamaraetuku. deppomarseTuku. MarHuTHbIH
ructepesuc. Temneparypa Kiopu. [Tpupona peppomarnernsma.

/Cp/

12

3.7

Onpenenenyne OTHOLIEHHUS 3apsilia 3JEKTPOHA K €0 Macce METOI0M MarHeTpoHa.
(Omnpenenenre ropu30HTALHON COCTABIISIONCH WHITYKITMH MarHATHOTO TIOJIS

3emun) /Cp/

3.8

Omnpenenenue paboThI BBIX0O/A 3IEKTPOHOB U3 MeTama. /Cp/




3.9

SJIEKTPOJUHAMUKA

3aK0H UeKTpOMarHuTHOH uHAyKuun. [Ipapmio Jlenna. CiocoObl H3MEHEHHS
MarHUTHOTO NOTOKa. [Ipupoaa s1eKTpoMarHuTHOM HHAYKIUH. SIBieHue
caMOMHIyKUMU. MHIykTUBHOCTh. B3aumHuast nunaykius. Bzaumuas
UHIOYKTUBHOCTB. TeopeMa B3auMHOCTH. Tok cMmelieHus. Teopema 0 HUPKYIALUU
MAarHUTHOTO I0JISl B CIydae MPUCYTCTBUSI IEPEMEHHBIX IEKTPUUYECKUX OJIEH.
YpaBHenus MaxkcBesuia B UHTerpanbHoi (popme. /JIek/

3.10

W3zyaenne sBneHns B3auMHOH HHAYKIHN.(CHATHE KPUBOW HAMarHWIUBaHUS U
MIeTJIU THCTepe3Kca ¢ MoMoIbio ociuiuiorpada.) /Cp/

Pazgen 4. KOJTIEBAHUS 1 BOJIHBI

4.1

SJIEKTPUYECKUE KOJIEFAHUA

Konebarenpupiit KOHTYp. CBOOOIHBIE HE3ATYXAIOIINE 1 3aTyXalOIINe
rapMOHHUYECKHE KoJieOaHus B KosiebaTensHOM KOHType. PopMmyna Juis nepuoa
KoyieOaHMi. BEIHYK/IeHHBIC TAPMOHUYECKHE KOJICOaHHsI B KOJIeOaTEIEHOM
KOHTYpe. SIBnenue pe3oHaHnca. [lepeMeHHbIN TOK. AKTUBHOE, UHIYKTUBHOE U
€MKOCTHOE COIIPOTHBIICHHE B IEITH IEPEMEHHOT0 ToKa. PaboTa 1 MOIIHOCTE B
LIeNH NIepeMeHHoro Toka. JlelicTByromiee 3HaueHe TOKa U HapsHKEHUSL.

/Cp/

4.2

OJIEKTPOMATHUTHBIE BOJIHBI

DKCIeprMEHTAIbHOE MOTyYeHHE ICKTPOMArHUTHBIX BOJIH. CyIlleCTBOBaHIE
SIIEKTPOMATHUTHBIX BOJIH KaK CIIEJICTBHE ypaBHEHU MakcBelua.
InddepeHtmanbHoe ypaBHEHHE HIIEKTPOMATHUTHOW BOJHBL. CBS3b MEKITY
BEKTOpaMH HATIPSHKEHHOCTH DIIEKTPUYECKOTO W MATHUTHOTO TIOJIEH B
SIIEKTPOMArHUTHOU BoJjiHE. [IpenoMiieHre 3JIEKTPOMArHUTHEIX BOJIH HA TPAHUIIE
pasjena IByX cpel. DHEPIHst ¥ UMITYIIbC JIEKTPOMATHUTHBIX BOJIH.

/Cp/

43

HccnenoBanne 3aTyxaromux Konebanui B konedarensHoM KoHType /Cp/

Pazgen 5. OIITUKA

5.1

T'EOMETPUYECKAS OIITHUKA.

IlonsiTue cBeTOBOTO My4a. 3aKOH IPSMOJIUHENHOIO PACIPOCTPAHEHHS CBETOBBIX
Jy4ei B OMHOPOJHBIX CpefiaX. 3aKOH OTPaXKeHUs. 3aKOH MPETOMIICHHS.
Ipunuun ®@epma. I[onnoe orpaxenue. LIeHTpHpOBaHHBIE ONTUYECKHE CUCTEMBI.
IpenomieHne CBETOBBIX Iydeil Ha HOBEPXHOCTU C(HEPUIECKOTO 3epKaa.
IIpenomiuenue cBeta Ha chepudeckoil MOBEPXHOCTH pasjena ABYX cpel. ToHkue
auH3b1. M300paskeHue MpeIMeToB ¢ MOMOIIbIO TMH3. OCHOBHBIC
(oToMeTpUYECKHe BETHINHEI.

/Cp/
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WHTEPO®EPEHIIUA N1 JUDPAKIIUA CBETA

KorepeHTHOCTh 1 MOHOXPOMATHYHOCTb CBETOBBIX BOJH. HTepdepeHIus cBeTa,
YCIIOBHE MakcUMyoB U MUHEMYMOB. OmbiT FOHTa. MHTEpdepenmus ceera B
TOHKHX IICHKaxX ¥ IacTuHKax. Onpenenenne qudpaxmun. [Tpuammn [roifrenca
-®penens. Meton 30u @penenst. JJudpakuus Openens Ha KPyrJioM OTBEPCTHH U
mucke. JTudpakius @payarodepa Ha ogHol menu. Judpakius Opayrarodepa
Ha TU(PaKINOHHOHN perIeTKe.

/Cp/

53

JUCIIEPCHA U TTIOJIAPU3ALINA CBETA

Iucrepenst cBeta. DNEKTPOHHAS TEOPHS TUCTIEPCHHU CBETA. ECTECTBEHHBIH 1
HOJI}IpH?:OB&HHBIﬁ CBCT. Honﬂpmaum{ CBCTA IIPH OTPAXXCHUU U MPCIOMJICHUHU Ha
TpaHULE ABYX AUNEKTPUKOB. [IpoxoxaeHue cBeTa yepe3 aHu30TPOIIHbIE
kpuctabl. [lonspuzanroHHble IPU3MBL U MOJIAPOUABL. 3akoH Maitoca. AHanu3
MOJIIPU30BAHHOTO CBETa. Bpalenue miocKocTH MoNApH3aInH.

/Cp/

54

Wnrepdepenmus ceera. Onsit IOHTA. (M3MepeHne JITMHHBI CBETOBOH BOJIHEI C
MOMOIIBIO T PaKINOHHOM peteTkn). (Onpenenenre nokasaTess NpeIoMIeHUs
CTeKJIa ¢ OMOIIbI0 MUKpockoma). /Cp/

5.5

IIpoBepka 3akoHa Maitoca. (OnpezaeneHre KodpPUIneHTa MOTIOMICHUS
npo3paunbix Ten). (Onpenenenue yria moxHo# nonspusanun). /Cp/

Paspen 6. JIEMEHTBI CIIEHUMAJIBHOU TEOPUU
OTHOCHUTEJBHOCTH




6.1

IMocTynats! crienuanbHO# Teopun oTHOCHTENbHOCTH. [Ipeobpa3oBanus
Jlopenna. CneacrBus u3 npeodpazoBanuii Jlopenua. aTepBan mexmy
COOBITHAMH. VIMITYIIBC B CIIENMANBEHON TEOPHH OTHOCUTENEHOCTH. OCHOBHOM
3aKOH PEJITHBUCTCKON TUHAMHIKH MAaTEPHATBHON TOUKU. DHEPrHs B
CreUUaIbHON TeOpUU OTHOCUTENbHOCTH. /Cp/
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Pazgen 7. KBAHTOBASA ®U3UKA

7.1

KBAHTOBAS OIITUKA

TemtoBoe u3TydeHne U ero XxapakTepucTukd. 3akoH Kupxroda. 3akoHs!
Credana - Bonpiimana u cmenienus Buna. ®opmyner Penes-/xunca u [1nanka.
T'unoresa ITnanka. ®@oronsl. @oTodhdekT. YpaBHeHHE DHHIITEHHA TS
BHemIHero (otodddekra. JHeprus U UMITYIIsC (oToHA. J[aBIeHHe cBeTa.
Sddexr KomnToHa u ero anemeHTapHas Teopusi. ETHHCTBO KOPITYCKYIISIPHBIX U

BOJIHOBBIX CBOMCTB 3JIEKTPOMATHUTHOTO U3JTyYeHHS.
/Jlex/

7.2

KsanToBas ontuka /IIp/

7.3

OJIEMEHTBI KBAHTOBOU MEXAHNKU 1 ATOMHOU ®U3NKU
CriexTpsl aTOMOB U MoJiekyi. CriekTp atoma Bogopoza. Teopust atoma Bogopoaa
no bopy. I'mnoresa ne bpoitna. CeotictBa BosH ae bpoiinsa. CooTHomeHue
HeonpenenenHocreil ['eiizenOepra. BomHoBast GyHKIUS U ee BEpOSITHOCTHAS
unTepnperanus. Habmonaemble BeIMYMHBI B KBAHTOBOM MEXaHUKE U UX
n3mepenust. O6mee ypasaenne Llpexanarepa. CrammioHapHOE ypaBHEHHE
Ipemunrepa. J{Bmxkenue cB0OOOIHON YacTHIIBL. J[BHKEHUE B TIOTEHIIMAIBHOM
sime. [ToTenumanpHbli Oapbep. 'apMoHnUecKuil ocumisTop. ATOM BOJOPO/a B
KBaHTOBOM MexaHuke. CriuH 31ekTpoHa. CIMHOBOE KBaHTOBOE yucio. [IpuHuun
HEepa3IMIUMOCTH TOXKIECTBEHHBIX YacTUIl. DepMHOHBI 1 0030HEI.
Ilepnoauueckas cucrema ayeMeHTOB MeHeneesa.

/Cp/
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7.4

Ormpenenenre TeMIepaTypHO# 3aBUCMMOCTH HHTEHCUBHOCTH M3Ty4IEHUS HUTH
JIaMIIbI HaKaHI/IBaHI/Iﬂ.(I/I?;y‘ICHI/IC 3aKOHOB TCIJIOBOT'O U3JIYUCHUSA C TIOMOIIBIO
SIPKOCTHOTO TIpomMeTpa.) /Cp/

7.5

Dotorddext. (CHATHE BOIBTAMIEPHOMH, TFOKCAMIICPHOH U CIIEKTPaIbHON
XapaKTEePUCTHK (OTOIIEMEHTA U OIpe/ieliecHHe PaboThl BHIXOAA
anektpoHa). /J1ab/

Pazgen 8. DUSUKA ATOMHOTI'O AAPA U SJIEMEHTAPHbBIX YACTHULL

8.1

OJIEMEHTBI ®U3NKN ATOMHOTI'O SAJIPA

Hedekt Maccsl U 9Heprus cBsasu sapa. CIUH A1pa U ero MarHUTHBIA MOMEHT.
H,E[CpHI)Ie CHIJIBI. MOI[GJII/I sapa. PaIII/IoaKTI/IBHOC H3JIYy4CHUC U €TI0 BUJBI. -
pacnaq. -u3JIYy4YCHHUEC. -U3TYyICHUC. HuepHHe peakuuu U X OCHOBHBIC TUIIBI.
Peakuust nenenus sapa. Ienuas peakuus aenaeHus. Peakius cuHTe3a aTOMHBIX
amep.

/Cp/

10

8.2

OJIEMEHTBI ®U31UKU DJIEMEHTAPHBIX YACTUL]

Knaccel anemMeHTapHBIX 4acTHIl U BUIBI X B3aumojeicTBuid. Knaccudukarus
3JIEMEHTapHBIX YyacTull. [IpMHIUI HEpa3TMUYUMOCTH TOXKAECTBEHHBIX YAaCTHILI.
CriuH 1 Apyrrie KBaHTOBBIC YMCIIA 3JIEeMEHTAPHBIX. YacTHIIBI 1 aHTHYACTHUIIHI.
Bo3ons! 1 hepMuOHBL. ATpoHEI U Me30HB!. JlenToHsl. [IpomexyTrodnbie 0030HEL.
KBapku 1 151H00HBI.

/Cp/

Pazgen 9. CAMOCTOSATEJIBHASA PABOTA

9.1

oaroToBka k nexuusim /Cp/

9.2

IMoaroToBka k jabopatopHbiM pabotam /Cp/

9.3

[MoaroToBka k mpakTruueckuM 3aHsATHIM /Cp/

9.4

BeIinosiHeHHe ABYX KOHTPOJIBHBIX pabot /Cp/

17,2

Pasznen 10. KonTakTHbIe Yachl HA AaTTECTALMIO

10.1

Konrpomnsnsie padotsr /KA/

0,8

10.2

3auer /KD/

0,25




10.3 Koncynsramus nepex sx3amerom /K3/ 1 2

10.4 Dx3amen /KD/ 1 0,35

5. OIEHOYHBIE MATEPHAJIBI

OLeHOYHbIe MaTepHaIbl Ul IPOBEICHNS IIPOMEXYTOYHON aTTECTAlMU OO0YJAIOMUXCsl TIPUBEICHBI B IIPHIIOKEHUN K
paboueii mporpaMme AUCIUTUIHHBL

@DOpMBI ¥ BHIBI TEKYIIEr0 KOHTPOJIS IO AUCIUILINHE (MOMIYIIO), BHIBI 3aJJaHUH, KDHTEPHUH X OICHUBAHUS,
pacnpezenenye 6auioB 10 BHAaM TEKYILETo KOHTPOJIS pa3pabaThiBaloTCs NPENoaaBaTelieM JUCIUILIMHBI C yIeTOM ee Crelu(pUKH 1
JOBOZATCS JIO CBEJICHHS 00yJaromUXcsl Ha IEPBOM yIEOHOM 3aHSTHH.

Tekymuii KOHTPOJIb YCIEBAEMOCTH OCYIIECTBIISETCS MIPENoAaBaTeNeM MUCIUIUINHEI (MOIYIIA), KaK IPaBHIIO, C
ucnonb3oBanreM DMOC umn myreM IpoBEepKU MUCBMEHHBIX Pad0T, IPeIyCMOTPEHHBIX Pab0YNMH IpOrpaMMaMHy AUCIUIIINH B
paMKax KOHTaKTHOW pabOTHI U CaMOCTOSITENILHON paboThl 00ydaromuxcs. st GUKCHpOBaHUS PE3yJIbTATOB TEKYIIET'O KOHTPOJIS
MokeT ucnoibzoBathes JUOC.

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

6.1. Pexomenayemasi iuTepatypa

6.1.1. OcHoBHAas1 JIUTEpaTypa

ABTOpBI, COCTaBUTENHU 3arinaBue W3narensc Om1. aapec
TBO, TOJ
JI1.1 |Cagennes 1. B. Kypc o6meit pusuku. T. 3. KBanTOBast ontrka. ATOMHas CaHKT- https://e.lanbook.com/bg
(uzuka. duznka TBeporo Tena. Ou3rKa aTOMHOTO siApa H [etepOyp
9JIEMEHTapHBIX YacTHILl: yueOHOe ocoOue r: JIans,
2018
JI1.2 [ Cagennes U. B. Kypc obmeit ¢pmsuxu. T. 2. DIeKTpU4ecTBO U MaTHETH3M. CaHkr- https://e.lanbook.com/bq
Bonnbl. OnTrka: yaedHOE mocodne [etepOyp
r: JlaHp,
2018
JI1.3 | Casennes 1. B. Kypc o6meit dusuku. T. 1. Mexanuka. MosekyrsipHast CaHkr- https://e.lanbook.com/bg
¢uzmka: yaebHOE TIOCOOHE [etepOyp
r: JlaHp,
2019
JI1.4 [YeptoB AT, Oo6mas ¢usnka Mocksa: | http://www.book.ru/bool
BopobreB A A., KnoPyc,
Maxkapos E.®., 2020
Oszepos P. I1., Xpomos
B..




6.1.2. lonoTHUTEbHAS JUTEPATYPA

ABTOpBIL, COCTaBUTENN 3armaBue Wsnatensc Omn. agpec
TBO, TOJ[
JI2.1 |Ilankapun WN.II., O6mas pusznka. COOpHUK 33134 Mocksa: | http://www.book.ru/bool
Kupbsinos A.I1., KuoPyc,
Kybapes C.H., 2019
Pasunosa C.M.
JI2.2 | BopoObeB A.A., 3a1auHuK 10 HU3MKE Mocksa: | http://www.book.ru/bool
UYepros AT KuoPyc,
2017

6.2 UndopmannoHHbIe TEXHOJIOTUH, HCIIOJIb3yeMbIe P 0CYIIEeCTBIEHHH 00Pa30BaTEIbHOIO Mpolecca Mo TUCIHUIINHE

(Mony.10)

6.2.1 IlepeyeHb JINIEH3UOHHOTO M CBOOOTHO PACTIPOCTPAHSIEMOT0 MPOrPAMMHOI0 00ecTedeHust

6.2.1.1 | MS Office

6.2.2 Ilepeyenn npodeccuOHAIBHBIX 023 JaHHBIX U HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM

6.2.2.1

EcrecTBeHHOHAYUHBII 00pa3oBaTeNbHEIN mopTa: http://en.edu.ru/

6222

MexnyHapoaHas npodeccuoHanbHas 0a3a qanHbIX «SpringerMaterials»: https://materials.springer.com/

6.2.2.3

KoncynbraHT miroc

6224

T'apant ACITMXKXT

7. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUWE JUCIUIIJIMHBI (MO YJIA)

7.1

Y4eOHBIC ayTUTOPUH AJIS TPOBEACHHS 3aHATHH JIEKIIMOHHOTO THIIA, YKOMIIIEKTOBAaHHBIE CIICIHATI3UPOBAaHHON
MeOeNnblo U TEXHUYECKUMH CPEICTBaMU O0YYeHHUs: MyJIbTUMEANHHOE 000pYyI0BaHUE IS PEAOCTaBICHUS yueOHOU
nHpopManuu 6OIBIION ayMTOPUH 1/WIH 3BYKOYCHIIMBaoIee 000pynoBaHue (CTAHOHAPHOE WITH IIEPEHOCHOE).

7.2

Y4eOHbIe ayTUTOPUH AJIsI IPOBEACHHS 3aHATHI CEMHUHAPCKOTO TUIIA, TPYIIIOBBIX U HHAWBUIYabHBIX KOHCYIIBTAIUIH,
TEKYIIEro KOHTPOJIS M IIPOMEKYTOYHOH aTTeCTalllH, YKOMIUICKTOBaHHBIC CITCIIHAIN3NPOBAHHON MeOETBIO 1
TEXHUIECKUMH CPEICTBAMH O0YyIEHUsSI: MYJIbTUMEINITHOE 000pyI0BaHHE H/HIIH 3BYKOYCHUIIHBAIOIIee 000pyT0BaHIEe
(cTanoHapHOE WK IIEPEHOCHOE)

73

TTomemenus st CaMOCTOSATENFHON paOOThI, OCHAIIIEHHBIE KOMITBIOTEPHOH TEXHUKOW C BO3ZMOKHOCTBIO TOIKITIOUEHHS K
cerd "MHTepHeT" U 0OecredeHreM JOCTYIa B AIEKTPOHHYIO HH(POPMAaLMOHHO-00pa30BaTENbHYIO CPELy YHUBEPCHTETA.

7.4

IomemnieHus 1 XpaHEHUS U POGHUIAKTHUECKOTO 00CTY)KUBaHUS YIeOHOTO 000pyAOBaHUS

7.5

JlaGopaTopuu, OCHAILCHHBIE CIEIHUAIBLHBIM J1a00paTOPHEIM 000PyTOBaHHEM:

7.6

JlabopaTopust MeXaHUKH, BKIIOUarommas: 6J0K annekTpoHHblid @M 1/1, mamuna Atsyna ®M11, mastHuk MakcBeia
OM12, yauBepcaibhblii MasTHUK @M 13,masTHuK Obepoeka DM 14, moaynb FOHra u Moaynb ciBura ®M 19,
coynapenue mapos GDM17;

1.7

Habop moyneit OII3;

JlabopaTopus SJIEKTPUIECTBAa U MarHeTH3Ma, BKiTrodaromas: creHabl TKO anekrprdecTBa 1 MarHeTu3Ma, B TOM YHCIIe
ocumtorpagsr C1-94, reHepaTOpBl CHTHATIOB HU3KOYACTOTHBIE [ 3-118, MICTOUHUKY MUTaHUSI, MaTra3uHbI COTIPOTUBIICHHIH,

7.8

JIabopaTopusi ONTHKH, BKIIOUAIOMIAsi KOMIUIEKT ONTHYecKoro obopynoBanus PMC, B ToM uncie: 6a3sl ONTHYECKOit
CKaMbH, MOJTYIPOBOAHUKOBBIE JIa3ePhl C FOCTUPOBOYHBIM MOAYJIEM, (JOTONPHEMHHKH, HA0OP JIMH3, S9KPaHbl C MAacIITaOHOM
ceTkoit; aBroTpanchopmartop ogrodasusii JIATP-2,5; koMrutekT (osummii.




