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1. IEJTA OCBOEHUSI JUCLUTIIMHBI (MO1Y.J151)

1.1| Ilens npenogaBaHus OUCLHUILINHBL

1.2 | dopmupoBaHze y 00yHAIONIMXCSl €CTECTBEHHOHAYYHOTO MHPOBO33PEHNS; HAYTHOTO MBIIIICHHS; IIETIOCTHOTO
TIPE/ICTAaBICHNS O (PM3UIECKUX 3aKOHAX OKPYKAIOMIETO MUpA B MX EIWHCTBE U B3aHMOCBS3H; HABBIKOB TPUMEHCHNUS
MOJ0KEHUH (PyHIaMEeHTaTbHON (PU3UKHU MIPU PEIIEHNH KOHKPETHBIX MPeIMETHO-NPOGIIBHBIX 3aa4; TCOPETUIECKOil u
MIPAKTUYECKON 6a3bl ISl YCIEIIHOTO OCBOCHHS UMH CHIELUAIbHBIX JUCLUIUIHH.

1.3 | 3amayu QUCHUTUINHEL:

14— OCBOEHHE O0YJaIONIIMHUCA 3HAHMI 00 OCHOBHBIX (DM3WYECKHX SBJICHHUSX M IPOIECCaX, OCHOBHBIX (PH3MYECKHX
BEJIMYMHAX U (PU3MUECKUX KOHCTAHTaX, OCHOBHBIX (DM3UYECKHUX 3aKOHAX M TPAHUIIAX UX IPUMEHUMOCTH,
(byHIaMeHTaIbHBIX (PU3MUECKHX SKCIIEPUMEHTAX U MX POJIH B PA3BUTUH HAYKH, HA3HAUCHUH M IIPUHINIIAX JICHCTBHS
BaKHEHUIINX (PU3NIECKUX IPHOOPOB;

1.5|- npuoOpeTeHne OOYJAIONIMMUCS YMEHUH OOBSICHUTH OCHOBHBIC HaONIOmaeMble PHUPOIHBIC H TEXHOTCHHBIC
siBIIeHHS ¥ 9(h(HeKThl Ha 0a3e 3aKOHOB KITACCHUECKON M COBPEMEHHOHN (DH3HKH;

1.6 |- pruoOpeTeHne 0O0YJAIONMMHUCS YMEHHH M HaBBIKOB MCIOJIB30BAHUSA METOIUKH (DH3MICCKUX M3MEPeHUI U
00pabOTKH KCTIEPUMEHTATBHBIX TAHHBIX, HCIIOJIB30BAHUS METOIOB (PU3NIECKOTO MOIETUPOBAHHUS IS PEIICHHUS
KOHKPETHBIX €CTECTBCHHOHAYYHBIX U TEXHHUYCCKHUX 33/a4;

1.7]— npuoOpereHne 00yJaONIMUCA HABBIKOB KCIUTyaTaIllMH OCHOBHBIX MPHOOPOB M 00OPYAOBAHUS COBPEMEHHON
¢duznueckoit 1aboparopuu, 00pabOTKH U MHTEPIPETUPOBAHUS PE3YABTATOB SKCIIEPUMEHTA.

1.8

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

ukn (pasmoen) 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, MATEMaTUYCCKOTO aHaJIn3a U MOJCINPOBAHU

OIIK-1.2 HpI/IMCHHCT OCHOBHBIC ITIOHATHSA 1 3aKOHBI €CTCCTBCHHBIX HAYK IJIA PECIICHUA HpeHMCTHO-HpO(i)I/IIIBHBIX 3a1a4

OIIK-1.3 [IpuMeHseT ecTeCTBEHHOHAYIHBIE METO/IB TEOPETHYECKOTO M 3KCIIEPUMEHTAILHOTO HCCIISIOBAaHIS 00BEKTOB, IPOIIECCOB,
SIBJICHUH; IPOBOAMT 3KCIEPUMEHTBI 110 3aJaHHOM METOAMKE U aHAIU3UPYET PE3YAbTAThI

B pe3yabTaTe ocBOeHUsI AMCUMIIJIMHBI (MOAYJIs1) 00y4YAIOIINIACS A0JIKEH

3.1 |3naTh:

3.1.1 | ocHOBHBIE IOHATHS M 3aKOHBI KJIACCHYECKOH M COBPEMEHHOH (DU3UKH M UX POJIb B PEIICHUH MPEIMETHO-TIPODIIIBHBIX
3a1ad4;

3.1.2 | METOIbI TEOPETUYECKOTO M DKCIIEPUMEHTATBHOTO UCCIIEIOBAHUS (PU3MUECKUX OOBEKTOB, IPOIIECCOB U SBJICHUH,
METOIUKY IPOBEACHUS H 00pabOTKU pe3yabTaTOB (PU3NUECKOTO IKCIEPUMEHTA

3.2 | YmeTh:

3.2.1 | ucrionp30BaTh OCHOBHBIE OHATHS M 3aKOHBI (PU3MKH IS PELIEHHS TIPeIMETHO-TTPOQHUIBHBIX 3a/1aY;

3.2.2 | IpUMEHATH METO/Ibl TEOPETHUECKOTO M AKCIIEPUMEHTAIBHOTO UCCICAOBAHMS (PU3HUECKUX OOBEKTOB, IIPOLIECCOB U
SIBJICHUH, TPOBOANTH (PU3MUECKUE SKCIECPUMEHTHI 110 3aJaHHOH METOANKe U 00padaThIBaTh NX PE3yAbTATHI

3.3 | Bnagern:

3.3.1 | HaBBIKAMH IMPUMEHCHUA OCHOBHBIX MOHATHUH U 3aKOHOB KJIACCUYECKON U COBpCMeHHOfI (1)I/I3I/IKI/I T pCIICHUS ITPEAMETHO-
HpO(i)I/IJIBHBIX 3aJ1a4, HaBbIKAMH

3.3.2 | npuMeHeHHs! METOZIOB TEOPETHIECKOTO M SKCIIEPHIMEHTAIBHOTO HCCIIEN0BaHNs (PU3MIECKNX 0OBEKTOB, IIPOLIECCOB U
SIBTICHUH, HABBIKAMH TIPOBE/ICHNS (PU3NIECKUX SKCIEPHMEHTOB 110 3aJaHHOW METOINKE U 00pabOTKH HX pe3yIbTaToOB

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 KNUHEMATHUKA MATEPUAJIbHOU TOYKU IIpenmer u 1 2
METO/IbI MEXaHUKH. MoIeTIN MaTepraabHON TOUKH U TBepaoro Tena. [lonstue
CUCTEMBI OoTcueTa. BekTopHOE M KOOpAMHATHOE ONTUCAHUE JBU)KEHUS
MaTepranbHON TOUKH. OCHOBHBIE KHHEMATHUYECKHE XapaKTEPUCTUKU
MaTepHabHOM TOUKH: paiyc-BeKTOp, IepeMelieHIe, TPOHICHHBIH MMyTh,
CpeIHsS 1 MTHOBEHHAsl CKOPOCTb, CPEIHEE U MTHOBEHHOE YCKOPEHUE,
TaHTeHLIMAIbHOE U HOPMaJIbHOE YCKOpeHHue. BpalarenbHoe qBIKeHNE
MaTepHaibHOM TOUKH. BEeKTOpHI yriia noBopoTa, yriioBO CKOPOCTH U yrJIOBOTO
yckopeHus. CBS3b MEX/y YIJIOBEIMU M JIMHEHHBIMU BeTHInHAMH. /JIex/




1.2

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

1.3

Kunemaruka matepuansHoit Touku /T1p/

1.4

OCHOBBI JUHAMUKU TTIOCTYITATEJIbBHOI'O ABUXXEHUA TEJIA
IToctynarensHoe aBuxenue. Ilepsblit 3akoH Hbtorona. [lonsTHe nHEPTHOM
Maccsl Tena. Bropoii 3akon HerotoHa v monsitre cunsl. Tpetuil 3akoH HeroroHa.
Bunst cun. Cuna TsKeCcTH, CHila BCEeMUPHOTO TATOTEHUS, CUJIA YIIPYrOCTH, CHIIa
Tpenus. HemnepuunanbHeie cucteMsl otcuera. L{eHTpoOeKHbIe CHITBI HHEPIIUU 1
cuisl Kopuosuca. /JIex/

1.5

OCHOBEBI JAVMHAaMHUKHW MOCTYIATCIIbHOI'O ABUXKCHUA TCJ1a /Hp/

1.6

W3ydenne 3aKOHOB MOCTYNATEIFHOTO ABMKEHHS C TIOMOIIIBIO MAIITHHEI
AtByna. /J1a6/

1.7

3AKOHBI USMEHEHI 1 COXPAHEHUWA UMITYJIbCA, SQHEPITU 1
MOMEHTA UMITYJIbCA Nmmynbe
MaTepUaIbHONW TOUKHM U MEXaHUYECKOH CUCTEMBI, 3aKOH €r0 U3MEHEHUS U
coxpaHeHus. LleHTp Macc MEXaHUYECKOM CUCTEMBI U YPABHEHUE €T0 JBHKCHUS.
Kunernueckast sHeprus 1 3akoH ee u3MeHeHus. KoncepBaTUBHBIE U
HEKOHCEepBaTHBHbIE CUIbL. [loTeHInanbHast s3Heprusi. CBsi3b MEXIY
NOTEHIMAIBHOM dHEprueil U CUIoi. 3aKOH U3MEHEHUS U COXPAHEHUS IOIHOM
MEXaHMYECKOU SHEPIUU cUcTeMbl. MOMEHT UMITYJIbCA MaTEpUAIbHON TOUKU U
MEXaHHYIECKOH CHCTEMBI, 3aKOH €T0 N3MEHEHHMs U coxpaHenus. /Cp/

1.8

IIpoBepka 3aKOHOB COXpaHCHHUS UMITYJIbCa U SHEPTHH TIpH coynaperuu tein /Cp/

1.9

JUHAMUKA BPAITATEJIBHOI'O ABM>KEHIA TBEPJOI'O TEJIA
OCHOBHOM 3aKOH BpalaTeIbHOTO ABUKEHUS TBEPAOTO TeTa BOKPYT
HEMOJABUKHON ocu. MOMEHT nHepLuH. BeruncieHne MOMEHTOB HHEPLMU
OJIHOPOJHBIX CUMMETpUUHBIX Tell. Teopema IlITeliHepa u ee pUMEHEHUE.
Kunernudeckas Heprus BpalaTelbHOIO ABUKEHUS TBEPIOTO Tela.

/Cp/

1.10

W3yyeHre IMHAMHKY BPAIIATENHLHOTO BHXKEHHUS C TOMOIIBIO MAsITHIKA
Ob6epbexa. /Cp/

Masruuk Makcgenna. OnpeneneHre MOMEHTa MHEPIIUH TEI U MTPOBEPKa 3aKOHA
coxpaHeHus sHepruu. /J1a6/

1.12

MEXAHWYECKUWE KOJIEBAHUA

Onpenenenne koyedbanuil. XapakTepUCTUKU FapMOHUYECKUX KOJIeOaHUH.
Dopmyna CIIOKEeHUS IBYX TapMOHIYECKUX KoebaHui. [Tpumepst
KoJIeOaTeNbHBIX CUCTEM: IPYKHHHBII, MaTeMaTHUECKUH U (PU3HUCCKUH
MasITHUKH. YpaBHEHHUE 3aTyXAIOMUX KoJeOaHUH U €ro peleHue.
XapakTepHUCTHUKH 3aTYXAIOMNX KoyieOaHNi. Y paBHEHHE BEIHYKICHHBIX
KoJIe0aHUH 1O/ NeWCTBIEM TApMOHUYIECKH H3MEHSIONIEHCSl BHEIITHEH CHITBI U €TO
peleHue. SIBneHne pe3oHaHca.

/Cp/

1.13

OrnpeneneHre ycKOpeHHs: CBOOOIHOTO MaACHHUS PU MOMOIIK MATEMATHYECKOTO
MasitHuka. /Cp/

OmnpeneneHne MOIYIIS CABHTA C IOMOIIBIO PYKHHHOTO MasiTHUKA. /Cp/

Paznen 2. TEPMOJUHAMUMKA U MOJIEKYJISAPHAS ®U3UKA

2.1

OJIEMEHTBI TEPMOAMHAMMWKIN OcHOBHEBIE
oTIpeneNieHNs U MOHITUS TepMOArMHAMUKK. HyneBoe Hayano TepMoIMHAMUKA U
MOHSATHE TeMIepaTypbl. TepMoauHamMmudeckue QyHKiuu coctosiHus. [leproe
Havayo TepMoanHaMuku. Termoemkocts. M3onporeccrsl. Bropoe Hauasno
TEPMOJIMHAMHKH B Pa3IHYHBIX (GOopMyTUpoBKax. [ToHITHE TEIIOBON MAITUHEI.
KIIJI Tennosoii Mmamussl. [{uxn Kapao u Teopema Kapro. HepasencTBo
Knay3uyca. Dutponus. Tperbe Hadamo TepmoauHamMuku. /Cp/

2.2

Onpenenenne ko3 duimenta BI3KOCTH )KUIKOCTH 1o Metoxy Ctokca. /Cp/
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OJIEMEHTBI CTATUCTUYECKOUN ®U3UKHU.

OCHOBHBIE 110JIOKEHHS KWHETUYECKON TEOPUHU UCATbHOIO ra3a. Y paBHEHUS
COCTOSTHUS HI€ATbHOTO U PEaIbHOTO Ta3a. Y paBHEHNE KHHETUYECKOU TEOPUH
ra3oB [ nasneHus. @azoBoe npocrpancTBo. OyHKLMA pacnpeneneHus.
Krnaccuueckas u kBaHTOBast craTUcTUKA. Pacnipenenenne Makcsesia.
Bapometpuueckas popmyna. Pacnpenenenue bonpumMana. [Tonsrue o
KBaHTOBOH cratuctuke boze-Ditnmreitna u @epmu-Jupaka. CBs3b SHTPOIUH C
TEpPMOIUHAMUYECKOM BEPOSATHOCTBIO. SIBIICHUS IIEpEHOCa.

/Cp/
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OrnpesieneHre OTHOIICHUSI TEINIOEMKOCTEH ra3a METO/IOM anabaTHIecKoro
pacmpenus. /Cp/

Paznen 3. JJIEKTPUYECTBO U MATHETU3M

3.1

SJIEKTPOCTATUYECKOE IIOJIE B BAKYYME

OneKTpHUECKUii 3apsf U dNEKTpocTaTHYeCKoe noJie. HanmpskeHHOCTh 1
MOTEHIMAJ 3JIEKTPOCTATUUECKOrO 10J1s1. CBOMCTBO CYNEepHo3uLUy IJIs
ANIEKTPOCTATHUECKHUX MoJiel. CBA3b MEXIy HAPSKEHHOCTBIO
INEKTPOCTATUYECKOTO MOJIS U MOTeHnuanoM. [IoTok BekTopa Hanps:KeHHOCTH
JIIEKTPHYECKOTO MOJIs Yepe3 MOBEPXHOCTh M TeopeMa ['aycca. [Tpumenenue
TeopeMsl ['aycca k pacueTy anekTpocraTudeckux nouei. Teopema o LUpKy/sILuu
JUISL BEKTOPA HAIPSXKEHHOCTH MIEKTPUUECKOTO MOJISL.

/Jlex/
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OJIEKTPOCTATHUYECKOE ITOJIE B ITPOBOJHUKAX U INDJIEKTPUKAX
ONEKTPUYECKUH JTUTOIb U 3JEKTPUUECKUN AUTONBHBIA MOMEHT. JlunonbHbie
MOMEHTBI MOJIEKYJ JU3JIeKTpuKa. [1osipHbIe U HETOJIIPHbIE AUIIEKTPUKH.
Honspuzauus nusnexTpukos. Bextop nonspusanuu. Teopema ["aycca ais
BEKTOpa MoJisipu3anuu. BekTop 31eKTpruuecKoro cMeleHus. Y clIoBus Ha
TpaHule IBYX TUAJIEKTPUKOB. [IpOBOJHUKH B 3J1€KTPOCTaTUYECKOM TIOJIE.
DIEeKTPOEMKOCTh YeAUHEHHOTO MPOoBoJHNKa. KoHIeHCcaTOpbl. DHEPrUs CUCTEMbI
3apsI0B U IEKTPUUECKOTO TOJISL.

/Cp/

33

OnexTpocTaTHUYECKOE IoJIe B BakyyMme u BemecTse /IIp/

34

HccnenoBanue siekTpocTatnieckux monei. (M3yuenne 3akona Oma.) /J1a6/

3.5

INOCTOSAHHBIU SJIEKTPUYECKUU TOK

YcnoBus CyIecTBOBAHUS TOCTOSHHOTO 3IIEKTPUYECcKOoro Toka. Cuna u
IUIOTHOCTh TOKA. YpaBHEHHE HENPEPHIBHOCTHU. 3akoH OMa 17151 0THOPOAHOTO
y4acTKa LenH. DIEKTPOABIKYILas Cuila U HanpsbkeHue. 3akoH Oma s
HEOAHOPOIHOTO ydacTka enu. [Ipasmna Kupxroda. [Tpumepst pacdaera
Pa3BETBIICHHBIX NEKTPUUECKHUX 1IeTiel ¢ momouibio npaBui Kupxroga. Pabora u
MONIHOCTh TOKa. 3akoH [[xoyns-Jlenma.

/Cp/

3.6

MNOCTOAHHOE MATHUTHOE ITOJIE B BAKYYME U BEILIECTBE
MarunutHas naaykius. 3akon buo-Casapa-Jlamiaca, MarHUTHOE TIOJIE
JBIDKYILErocs 3apsja, cuia Jlopenua, 3akon Ammnepa. Teopema o LUPKy/ISILAN
JUl BEKTOpa MarHUTHOM MHAYKIUY U €€ IpuMeHeHue. TeopeMa [aycca s
MarHUTHOTO TIOJIS.

MarHutHble MOMEHTBI aTOMOB M MOJIEKYJ. BeKTOp HaMarHM4eHHOCTH BEILECTBa.
Teopema 0 HUPKYASAIUH [IJIs1 BEKTOPA HAMArHUUYEHHOCTH. MarHuTHas
BOCHPUUMYHUBOCTb U MarHuTHas MPOHHUIIAEMOCTh BellecTBa. HampskeHHOCTh
MarHuTHOTO 1oJisl. 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

Onpenenenye OTHOLIEHUS 3apsilia 3JEKTPOHA K €r0 Macce METOI0M MarHeTpoHa.
(Omnpenenenre ropu30HTALHON COCTABIISIONCH WHITYKIIMA MarHUTHOTO TIOJIS

3emun) /Cp/

3.8

Omnpenenerue paboThI BBIX01a SIEKTPOHOB U3 Metamia. /Cp/




3.9

QJIEKTPOJUHAMUKA

3aKOH AIEKTPOMAarHuTHOM MHAYKIuH. [IpaBuno Jlenuna. CriocoObl H3MEHEHHS
MarHUTHOTO NOoTOKa. [Ipupoaa 31eKTpoMarHuTHOM HHAYKIUH. SIBIIeHue
caMOMHIyKUMHU. MHaykTUBHOCTh. B3aumuas nnaykius. Bzaumuas
UHAYKTUBHOCTB. TeopeMa B3auMHOCTH. Tok cMenieHus. Teopema 0 HUPKYIALUI
MAarHUTHOTO I10JISl B CIydae MPUCYTCTBUSI IEPEMEHHBIX JIEKTPUUECKHX MOJIEH.
YpapHenus MaxkcBesia B UHTerpanbHoi ¢popme. /JIek/

3.10

W3zyuaenne sBnenns B3auMHOH HHAYKIHU.(CHATHE KPUBOW HAMarHWIWBaHUS U
MIeTJIU THCTepe3Kca ¢ MoMoIbio ociuiuiorpada.) /Cp/

Pazgen 4. KOJTIEBAHUS 1 BOJIHBI

4.1

SJIEKTPUYECKUE KOJIEBAHUA

Konebarensupiii KOHTYp. CBOOOJHBIE HE3ATYXAOIINE U 3aTyXaIOIHe
rapMOHHUYECKHEe KoJieOaHus B KoJiebaTenbHOM KoHType. DopMyna i nepruoja
KosieOaHuil. BEIHYX/IEHHBIE TAPMOHUYECKHE KOJICOAHHS B KOJICOATEITEHOM
KOHTYpe. SIBnenue pe3oHanca. [lepeMeHHbINH TOK. AKTUBHOE, HHIYKTUBHOE U
€MKOCTHOE COIIPOTHBIICHHE B IIEMTH MEPEMEHHOT0 ToKa. PaboTa 1 MOIIHOCTE B
LIeNH NIepeMEeHHOro Toka. JlelicTByroliee 3HaueHne TOKa U HampsHKEHUSL.

/Cp/

4.2

OJIEKTPOMATHUTHBIE BOJIHbI

DKcIepruMEHTanbHOE TOTyIeHHE DIEKTPOMArHUTHBIX BOJIH. CyIlecTBOBaHIE
SIIEKTPOMATHUTHBIX BOJIH KaK CIIEICTBHE ypaBHEHUH MakcBesa.
JnddepeHtmanbHoe ypaBHEHHE IIEKTPOMATHUTHOW BOJHBL. CBS3b MEKITY
BEKTOpaMH HATIPSKCHHOCTH DIIEKTPUYECKOTO M MATHUTHOTO TIOJICH B
SIIEKTPOMArHUTHOU BOJIHE. [IpenoMiieHue 3JIEKTPOMATHUTHBIX BOJIH HA TPAHULIE
pasjena IByX cpell. DHEPTHst ¥ UMITYIIbC JIEKTPOMATHUTHBIX BOJIH.

/Cp/
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HccnenoBanne 3aTyxaromux kojiebanuii B konedatensHOM KoHTYpe /Cp/

Pazgen 5. OIITUKA

5.1

T'EOMETPUYECKAS OIITHUKA.

IlonsiTue cBeTOBOTO My4a. 3aKOH IPSIMOJIUHENHOIO PACIPOCTPAHEHUS CBETOBBIX
Jy4eil B OMHOPOJHBIX cpeniaxX. 3aKoH OTpa)keHHsl. 3aKOH MPEIOMIICHHUS.
Ipunuun ®@epma. Ionnoe orpaxenue. LIeHTpHpOBaHHBIE ONTUYECKHE CHCTEMBI.
IpenomieHne CBETOBBIX Ty4ei Ha IIOBEPXHOCTH CHEPHUIECKOTO 3EpKaa.
IIpenomienue cBeTa Ha chepudeckoil MOBEPXHOCTH pa3zena AByX cpea. ToHkue
auH3b1. M300paskeHue MpeIMeToB ¢ MOMOIIbIO TMH3. OCHOBHBIC
(oToMeTpUYECKHe BETHINHEI.

/Cp/
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WHTEPO®EPEHIIUA N1 JUDPAKIIUA CBETA

KorepeHTHOCTh 1 MOHOXPOMATHYHOCTh CBETOBBIX BOJIH. HTepdepeHIus cBeTa,
yCIIOBHE MakcUMyoB 1 MUHHUMYMOB. Ombit FOHTa. MHTEpdhepenius crera B
TOHKHX IDIEHKaX U ImacTuHKax. Onpenenenue audpaknnu. [Ipuamnumn [olirenca
-®penens. Metog 30 Openens. Judpakuus Openens Ha KPYTJIOM OTBEPCTUH U
mucke. JTudpakius @payarodepa Ha ogHol menu. Judpakius PpayHrodepa
Ha TU(PaKINOHHOHN perIeTke.

/Cp/

53

JUCIIEPCHA U TTIOJIAPU3ALINA CBETA

Iucrepenst cBeta. DIEKTPOHHAS TEOPHS TUCTIEPCHU CBETA. ECTeCTBEHHBIN 1
HOJI}IpH?:OB&HHBIﬁ CBCT. Honﬂpmaum{ CBCTA IIPH OTPAXXCHUU U MPCIOMJICHUHU Ha
TpaHULE ABYX AUNIEKTPUKOB. ITpoxokeHue cBeTa yepe3 aHu30TPOIIHbIE
Kkpuctaibl. [lonspusanroHHbIe IPU3MBL U MOJIAPOUABL. 3akoH Mantoca. AHanu3
MOJIIPU30BAHHOTO CBETA. BpalieHue miocKoCTH MONAPH3AIIiH.

/Cp/
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Wnrepdepenmus ceera. Onsit IOHTA. (M3MepeHne JITMHHBI CBETOBOH BOJIHEI C
MOMOIIBIO T PaKINOHHON perteTkn). (Onpenenenre nokasaTess MpeIoMIeHUs
CTeKJIa ¢ IOMOIIbI0 MUKpockoma). /Cp/

5.5

IIposepka 3akoHa Maitoca. (Onpezaenenue ko3 PHUIMEHTa TOTIONICHUS
npo3paunbix Ten). (Onpenenenue yria moyHoi nonspusaiun). /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 PEJIATHBUCTCKON TUHAMHIKH MAaTEPHATBHON TOUKU. DHEPTHs B
CreUUaIbHON TeOpUU OTHOCUTENbHOCTH. /Cp/
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Pazgen 7. KBAHTOBASA ®U3UKA

7.1

KBAHTOBAS OIITUKA

TemtoBoe U3ITydeHne U €r0 XapaKTePUCTHKU. 3akoH Kupxroda. 3axoHbI
Credana - Bonpiimana u cmenienus Buna. ®opmyner Penes-/xunca u [1nanka.
T'unoresa I[nanka. ®@otonbl. ®oToddGekT. YpaBHeHNE DWHIITEHHA 15
BHeMIHero (otodddekra. JHeprus 1 UMITyIsC (oToHA. [laBIeHHe cBeTa.
S¢dexr Komnrona u ero anemeHTapHas reopus. EANHCTBO KOPIYCKYIAPHBIX U

BOJIHOBBIX CBOMCTB 3JIEKTPOMATHUTHOTO U3IIy4eHHs.
/Jlex/

7.2

KsanToBas ontuka /IIp/

7.3

OJIEMEHTBI KBAHTOBOU MEXAHWKNU 1 ATOMHOU ®U3NKHN
CriexTpsl aTOMOB U MoJjiekyi. CriekTp atoma Bogopoaa. Teopust aroma Bogopoaa
no bopy. I'mnoresa ne bpoitna. CeotictBa BosH ae bpoiinsa. CooTHomeHue
HeonpenenenHocreil ['eiizenOepra. BomHoBast GyHKIUS U ee BEpOSITHOCTHAS
unTepnperanus. Habmonaemble BeIMUMHBI B KBAHTOBOM MEXaHHUKE U UX
n3mepenust. O6mee ypasaenne Llpexanarepa. CrammioHapHOE ypaBHEHHE
Ipemunrepa. J{Bmxkenue cB0OOOIHON YacTHIIBL. J[BHKEHUE B TIOTEHIIMAIBHOM
sime. [ToTeHumanpHbli 0apbep. 'apMoHHYECKUi oCUMIIATOP. ATOM BOJOPOJa B
KBaHTOBOM MexaHuke. CriuH a1ekTpoHa. CIMHOBOE KBaHTOBOE uucio. [IpuHuun
HEepa3IMIUMOCTH TOK/IECTBEHHBIX YacTHI. PepMHOHEI U OO30HEI.
Ilepnoauueckas cucrema ayeMeHTOB MeHeneena.

/Cp/
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7.4

Ormpenenenre TeMIepaTypHO# 3aBUCMMOCTH HHTEHCUBHOCTH M3Ty4IEHUS HUTH
JIaMIIbI HaKaHHBaHHH.(HSy‘ICHI/IC 3aKOHOB TCIIJIOBOI'O U3JTY4YCHHS C IOMOIIBIO
SIpPKOCTHOTO TIpomeTpa.) /Cp/

7.5

Dotorddexr. (CHATHE BOIBTAMIEPHOMH, TFIOKCAMIICPHOH U CHIEKTPanbHON
XapaKTepUCTHK (OTOIEMEHTa U OIpeielieHHe paboThl BHIX0AA
anektpoHa). /J1ab/

Pazgen 8. DUSUKA ATOMHOTI'O AAPA U SJIEMEHTAPHbBIX YACTHULL

8.1

OJIEMEHTHBI ®U3UKU ATOMHOI'O SIIPA

Hedekt Maccsl U 9Heprus cBsasu sapa. CITUH AApa U €ro MarHUTHBIA MOMEHT.
H,E[CpHI)Ie CHIJIBI. MOI[GJII/I sapa. PaIII/IoaKTI/IBHOC H3JIy4CHUC U €TI0 BUIBI. -
pacnaq. -u3JIYy4YCHHUEC. -U3TYyICHUC. HuepHHe peakuuu U X OCHOBHBIC THUIIBI.
Peakuust nenenus sapa. Ienuas peakuus aejaeHus. Peakius cCHHTE3a aTOMHBIX
amep.

/Cp/
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8.2

OJIEMEHTBI ®N3UKU SJIEMEHTAPHBIX YACTUL]

Knaccel anemMeHTapHBIX YacTHIl M BUIBI UX B3auMozAencTBuid. Knaccudukanms
3JIEMEHTApHBIX yacTull. [IpMHIUN HEPA3TUUYUMOCTH TOXKIECTBEHHBIX YAaCTHILI.
CriuH 1 Apyrrie KBaHTOBBIC YMCIIA dJIeMEHTApHBIX. YaCTHIIBI U aHTHIACTHUIIBL.
Bo3ons! 1 hepMuOHBL. ATpoHEI U Me30HB!. JlenToHsl. [IpomexyTrodnbie 0030HEL.
KBapku 1 T51H00HBI.

/Cp/

Pazgen 9. CAMOCTOSATEJIBHASA PABOTA

9.1

oaroToBka k nexusim /Cp/

9.2

IMoaroToBka k JlabopaTtopHbIM pabotam /Cp/

9.3

[MoaroToBka k mpakTuueckuM 3aHsTusMm /Cp/

9.4

BrinonHeHe 1BYyX KOHTPOJIBHBIX padot /Cp/

17,2

Pasznen 10. KonTakTHbIe Yachl HA AaTTECTALMIO

10.1

Konrpomnsnsie padotsr /KA/

0,8

10.2

Zauer /KD/

0,25




10.3 Koncynpramus nepex sx3amenom /K3/ 1 2

10.4 Dx3amen /KD/ 1 0,35

5. OIEHOYHBIE MATEPHAJIBI

OLeHOYHbIe MaTepHaIbl Ul IPOBEICHHS IIPOMEXYTOYHON aTTECTAlMU OO0YJAIOMUXCS TPHUBEICHBI B IPHIOKEHUN K
paboueii mporpaMme AUCIUTUIHHBL

@DOpMBI ¥ BHIBI TEKYIIEr0 KOHTPOJIS [0 AUCIUIUINHE (MOMIYIIO), BHIBI 3aJJaHUH, KDUTEPUH MX OICHUBAHUS,
pacnpezenenue 6auioB 10 BHAaM TEKYIETo KOHTPOIIS pa3padaThiBalOTCs PENoAaBaTeNieM JUCIUILIMHEI C yUEeTOM ee CielU(UKH 1
JOBOZIATCS JI0 CBEJICHHS 00ydJaroIiXcsl Ha IEPBOM Y4eOHOM 3aHSTHH.

Tekymuii KOHTPOJIb YCIEBAEMOCTH OCYIIECTBIISETCS IIPENoAaBaTeNeM NUCIUILIAHEI (MOAYIIA), KaK IMPaBHIIO, C
ucnonb3oBanreM DMOC miu myTeM MpOoBEepKH MHCBMEHHBIX PaboT, IPeIyCMOTPEHHBIX PAaOOYHNMH IIPOrPaMMaMH JUCIUIIIHNH B
paMKax KOHTaKTHOH pabOThl U CaMOCTOSTENbHOM paboThl 0Oydaromuxcs. i1 pukcnpoBaHus pe3ylbTaToOB TEKYLIEro KOHTPOJIS
MokeT ucnoibzoBatbes JUOC.

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

6.1. Pexomenayemasi iuTepatypa

6.1.1. OcHoBHAas1 JIUTEpaTypa

ABTOpBI, COCTaBUTENHU 3arinaBue W3narensc On. agpec
TBO, TOJ
JI1.1 |Cagennes 1. B. Kypc o6meit dpusuku. T. 3. KBanToBas ontuka. ATOMHas CaHKkT- https://e.lanbook.com/bg
¢uzuka. duzuka TBepaoTO Tena. Ou3MKa AaTOMHOTO SIpa U [etepOyp
9JIEMEHTapHBIX YacTHUIl: yueOHOe mocobue r: JIans,
2018
JI1.2 [ Cagennes U. B. Kypc obmeit ¢pmsuxu. T. 2. DIEKTpUIECTBO U MarHETH3M. CaHkr- https://e.lanbook.com/bq
Bonnbl. OnTrka: yaebHOE mocodne [etepOyp
r: JlaHp,
2018
JI1.3 | Casennes 1. B. Kypc o6meit dusuku. T. 1. Mexanuka. MonekyispHas CaHkT- 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 Om. agpec
TBO, TOJ[
JI2.1 |Ilankapun WN.II., O6mas pusznka. COOpHUK 3a1a4 Mocksa: | http://www.book.ru/bool
Kupbsinos A.I1., KuoPyc,
Kybapes C.H., 2019
Pasunosa C.M.
JI2.2 | BopoObeB A.A., 3aayHuK 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 IPOBEACHHS 3aHATHH JIEKIIMOHHOTO TUIIA, YKOMIUIEKTOBAaHHBIE CHICIINATIM3HPOBAHHON
MeOeNblo U TEXHUYECKUMH CPEICTBAMH OOYUIEeHUS: MyJIbTUMEINITHOE 000pyI0BaHUE ISl TIPEIOCTABICHUS YdeOHOI
nH(popManuu 6OIBLION ayMTOPUH H/WITH 3BYKOYCHIINBaOIee 000pynoBaHKe (CTAOHAPHOE HITH TIEPEHOCHOE).

7.2

Y4eOHbIe ayTUTOPUH AJIsI IPOBEACHHS 3aHATHI CEMHHAPCKOTO THUITA, TPYIIIOBBIX U MHAWBHIYaJIbHBIX KOHCYJbTAIHH,
TEKYIIEro KOHTPOJIS M IIPOMEKYTOYHOH aTTeCTallnH, YKOMIUICKTOBaHHbIE CIICIIHATN3HPOBAaHHON MEOCITBIO U
TEXHUIECKIMHU CPEICTBAMU O0YUEHHS: MYIIbTUMENIHOE 000pyIOBaHHE /U 3BYKOYCHIIHBAIOIIee 000pyI0BaHHE
(cTanoHapHOE WK IIEPEHOCHOE)
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TTomemneHust st CaMOCTOSATENBFHON paOOThI, OCHAIIIEHHBIE KOMITBIOTEPHOM TEXHUKON C BO3MOXXHOCTBIO MTOAKITIOUSHHUS K
cerd "MHTepHeT" U 0OecredeHreM JOCTYIa B AIEKTPOHHYIO HH(POPMaLIMOHHO-00pa30BaTENbHYIO CPEly YHHBEPCHTETA.

7.4

IomemneHus 1t XpaHEHH U MIPOPHUIAKTHUECKOTO 00CTyKUBAaHUS YIeOHOTO 000PyIOBAHUSL

7.5

JlaGopaTopuu, OCHAILCHHBIE CIEIHUAIBLHBIM J1a00paTOPHEIM 000PyTOBaHHEM:

7.6

JlabopaTopust MexaHHKH, BKIIoUaromas: 010k anexkTponnsiid ®M1/1, mammna Atsyna @M1 1, mastHruk MakcBesuia
OM12, ynuBepcaibHblii MasTHUK @M 13,masTHuk Obepoeka DM 14, moaynb FOHra u Mmoaynb cipura ®M 19,
coynapenue mapos GDM17;

1.7

Habop moxyneit OI13;

JlabopaTopus SJIEKTPUIECTBAa U MarHeTH3Ma, BKiIrodaromas: creHabl TKO anekTprdyecTBa U MarHeTu3ma, B TOM YUCIie
ocumtorpagsr C1-94, reHepaTOpBl CHTHAIOB HU3KOYAcTOTHBIE ['3-118, MICTOUHUKY MUTaHUSI, Mara3uHbI COTIPOTUBIICHHIH,

7.8

JIaGopaTopusi ONTHKY, BKIIFOYAIOIIAs KOMIUIEKT onTHYecKoro obopynosanus PMC, B ToM 4ucie: 6a3bl ONTHIECKOH
CKaMbH, OJIYIPOBOIHUKOBBIC JIa3ePhl C FOCTUPOBOYHBIM MOIYIEM, (POTONPHEMHUKH, HA0OD JINH3, KPaHbI C MACIITAOHOM
ceTkoi; aBroTpancopmaTop ogaodasubii JIATP-2,5; komrutekT (oIiwid.




