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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 | 3amaun AUCLUTUINHEL:

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: | b1.0.11

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 | HaBBIKaM¥ IIPUMEHEHHUS] OCHOBHBIX IIOHATHH 1 3aKOHOB KIIaCCHYECKOH U COBPEMEHHOHN (DM3MKH JUTS pELICHNS PEIMETHO-
IpOQHIBHBIX 33/1aY;

3.3.2 | HaBabIKaMU NPHUMEHEHHUSI METOI0B TEOPETUUECKOTO M SKCIICPUMEHTAILHOTO HCCIIEI0BaHNS (QH3HIECKIX 0OBEKTOB,
IIPOIIECCOB U SBJICHUH, HAaBBIKAMH IIPOBEICHIS (QI3HUCCKAX IKCIIEPUMEHTOB I10 3aJJaHHOH METOANKE i 00pabOTKH NX

pe3ybTaToB
4. CTPYKTYPA U COAEP’ KAHME JUCHUIIJIUHBI (MO AYJIS)
Kox HaumeHnoBanue pa3jiejioB U TeM /BUJ 3aHATHS/ Cemectp | YacoB | IIpumeyanue
3aHATHSA / Kype

Paznen 1. PUZNYECKHUE OCHOBBI MEXAHUKHA




1.1

KNHEMATHUKA MATEPUAJIBHOU TOUKU IIpenmer u
MeTOo/bl MEXaHHKU. Mojenu MaTepuanbHOI TOUKU U TBepaoro Tena. [lonstue
CHCTEMBI OTCUeTa. BEKTOpHOE ¥ KOOPJUHATHOE ONIUCAHUE JIBUXKEHUS
MaTepuaibHOi Toukr. OCHOBHBIE KHHEMATHYECKUE XapaKTePUCTUKU
MaTepUaJIbHOM TOUKU: Painyc-BEKTOp, IIEpEeMEILIEHUE, TPONUICHHBIH MyTh,
CpeIHsIs U MTHOBEHHAs CKOPOCTb, CpE/THEE U MTHOBEHHOE YCKOPEHHE,
TaHTCHLIUAJILHOE U HOPMaJIbHOE ycKopeHue. BpamarensHoe nBUXKeHNE
MaTepUallbHOU TOYKU. BEKTOpBI yrila I0BOPOTA, YIIIOBOM CKOPOCTHU U YIJIOBOTO
yckopeHusi. CBsi3b MEX/Ly yIJIOBBIMH M JINHSHHBIMU BelTmuuHaMu. /JIex/

1.2

OrnpezieneHye MIOTHOCTH TBEPAOTO Tella MPABUIIbHON FeOMETPUUYECKOM
¢dopwmsr. /Cp/

1.3

Kunemartnka marepuansHoif Touxu /I1p/

1.4

OCHOBbBI JMHAMUKHU [TOCTYITATEJIBHOT'O ABVXXEHIM S TEJIA
ITocrynarensHoe nrxeHue. [leprrit 3akon Hetorona. [Tonsitre nHepTHOM
Maccel Tena. Bropoii 3akon Hetorona u nonsitue cuisl. Tperuil 3akon Herorona.
Bugst cun. Cuita TSKeCTH, CHIa BCEMHPHOTO TSTOTEHHS, CUJIA YIPYrOCTH, CHIIa
Tpenus. HenmHepumaneHble cucTeMbl oTcueTa. L{eHTpoOeKHbIe CHIIBI HHEPLUH U
cuisl Kopronmnca. /JIex/

1.5

OCHOBEI AWHAMHWKA IMOCTYMMATCIIBHOTO JABMXKCHUA TEJIa /Hp/

1.6

W3yyeHre 3aK0HOB MOCTYMATENHLHOTO JBHKEHHUSI C TOMOIIBIO MAIITMHBI
ATtByna. /J1a6/

1.7

3AKOHBI UIBMEHEHUA 1 COXPAHEHUWA UMITYJIBCA, SHEPTUU U
MOMEHTA UMITYJIbCA Wmrrymnsc
MaTepUaIbHOI TOUKMA U MEXAHUUECKOH CHCTEMBI, 3aKOH €T0 H3MEHEHHUS
coxpaHeHus. LIeHTp Macc MEXaHHUECKON CUCTEMBI U ypaBHEHHE €TI0 JBHKECHHS.
Kunerndeckast SHEpTust ¥ 3aKOH ee N3MeHeHns. KoHcepBaTHBHEIC 1
HEKOHCEPBATUBHbIE CUIbL. [loTeHnmansHas sHeprust. CBA3b MEXIY
MOTEHIMAJILHON SHEpruei u cuiaoi. 3aKoH U3MEHEHUS U COXPaHEHHUs TIOTHOM
MeXaHW4ECKOH SHEPTUH CHCTeMbl. MOMEHT UMITyNIbCa MaTE€pUAIbHOM TOYKU U
MEXaHUYECKOH CUCTEMBI, 3aKOH €ro M3MEHEeHHUs 1 coxpaHenus. /Cp/

1.8

ITpoBepka 3aKOHOB COXpaHEHHS HMITYIIbca M SHEPTUH IpH coynapeHun tein /Cp/

1.9

JUHAMUKA BPAILIATEJIBHOI'O ABWXEHM S TBEPOI'O TEJIA
OCHOBHOM 3aKOH BpalaTeIbHOTO JIBUKEHHUS TBEPJIOTO TEIa BOKPYT
HEeMOoABWKHOU ocu. MOMeHT uHepuuu. Brruncnenne MOMEHTOB HHEPLUU
OJIHOPOJHBIX CUMMETpUUHBIX Ted. Teopema IllTelinepa u ee npuMeHeHue.

Kunernueckast s3HEprust BpaIaTeNbHOTO IBUKEHHS TBEPIOTO TENa.
/Cp/

1.10

I/I3yquI/Ie AWHAMHWKA BpaIgaTeIbHOTO ABUKCHUA C IIOMOMIBIO MassTHHUKA
Ob6epoexa. /Cp/

Masitauk Maxcsemia. OnpeielieHie MOMEHTa HHEPIIUK TET U MPOBEPKA 3aKOHA
coxpaHeHus sHepruu. /J1ad/

1.12

MEXAHNYECKUE KOJIEBAHIA

Onpenenenne koiaeOaHuil. XapakTepUCTUKH TAPMOHUIECKAX KOJICOAHMIMA.
dopmyna CIoKeHHsI IBYX rapMOHUYECKHX Kosiebanuil. [Tpumepsr
KOJICOATENTPHBIX CUCTEM: TIPY)KHHHBIA, MATeMAaTHYCCKUH U (PU3NIECKUI
MasTHUKA. Y paBHEHHE 3aTyXalOMNX KOJIeOaHUH 1 ero pemeHune.
XapaKTepUCTHKH 3aTyXaroMuX KoebaHui. Y paBHEHHE BRIHYKICHHBIX
KosieOaHui o AefCTBUEM rApPMOHUYECKU U3MEHSIOLIEHCSl BHEIIIHEH CUIIBI U €T0
pelenue. SBnenue pe3oHaHca.

/Cp/

1.13

OmnpeneneHne yCKOpeHHs: CBOOOTHOTO MaJICHUS MIPU IIOMOIIM MaTeMaTHIeCKOTo
masitHuka. /Cp/

1.14

OHpCZ[eHCHI/IC MOy cABUTA C IIOMOLIBIO ITPYKUHHOTO MasiTHUKA. /Cp/

Pazgen 2. TEPMOJUHAMUKA U MOJIEKYJISIPHAA ®U3UKA

2.1

OJIEMEHTBI TEPMOAVNHAMMKU OcHOBHBIE
olpeieNIeHHs U MOHATUS TepMOAHaMUKU. HyneBoe Hauano TepMOJUHAMUKY U
MOHATHE TeMIiepaTypbl. TepMmoauHaMudeckue GyHKIMU cocTosiHusL. [lepBoe
Hayaso TepMoauHaMuku. Ternoemkocts. M3onporeccel. Bropoe Hauasno
TEpPMOAVHAMUKH B Pa3UYHBIX GOpMyITUpoBKax. [IOHATHE TEIIOBOW MAIIMHBI.
KIIJ] Tenmooii mammasl. [uxn Kaprao u reopema Kapno. HepaseHctso
Knaysmyca. Outponus. Tperbe Haganmo TepmoauHaMuku. /Cp/




2.2

Omnpenenenne k03(h(UnneHTa BI3KOCTH KUAKOCTH 110 MeToxy Croxca. /Cp/
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SJIEMEHTBI CTATUCTUYECKOU ®U3UKH.

OCHOBHBIE 110JI0’KEHUS KUHETUUECKOW TEOPUU UJICATIbHOIO ra3a. Y paBHEHUS
COCTOSIHUS MJ€AJIbHOTO U PEAIbHOTO ra3a. Y paBHEHUE KUHETUUECKOH TeOpUH
ra3oB Juis faBrneHus. @azoBoe mpoctpaHcTBO. DYHKIMSA pacipeeNeHus.
Knaccnueckas v kBaHTOBas cTaTHCTHKA. Pacripenenenne Makcsenna.
Bapomerpuueckas popmyna. Pacnpenenenue bonbrmana. [Torstue o
KBaHTOBOM cTatuctuke bose-Ditnmreiina u ®epmu-upaka. CBsi3b SHTPOIUU C
TEpMOANHAMUYECKON BEPOSTHOCTBIO. SIBIEHHS IIepeHoca.

/Cp/

2.4

OrmpeneneHre OTHOIMIEHNUS TEMIIOEMKOCTEHN ra3a METOJOM a1iabaTHIECKOTO
pacumpenus. /Cp/

Pazgen 3. QJJIEKTPHYECTBO U MATHETHU3M

3.1

OJIEKTPOCTATUYECKOE IIOJIE B BAKYYME

DJeKTpUYeCcKUuil 3apsa] U JIEKTPOCTaTudecKoe nose. Hanps»eHHOCTh U
MOTEHIUAT HIEeKTPOCTATUIECKOTO 1oJisi. CBOMCTBO CYNEpHO3UIHHU IS
ANEKTPOCTATUYECKUX MoJIel. CBsI3b MEXK Y HANPSKEHHOCTBIO
3JIEKTPOCTATHYECKOTO TOJIsI U ToTeHIuanoM. II0Tok Bekropa HalpsKeHHOCTU
3JIEKTPUYECKOTO OJIS Uepe3 IOBEPXHOCTh U TeopeMa ['aycca. IIpumenenue
TeopeMsl ['aycca K pacyeTy 3JIeKTpoCcTaTUUECKUX noJiel. Teopema o HUPKyNALUU
JUI BEKTOpa HANPSKEHHOCTH JIEKTPUYECKOTO MOJIS.

/J1ex/
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OJIEKTPOCTATHUYECKOE ITOJIE B ITPOBOJJHUKAX U INSJIEKTPUKAX
DNEKTPUIECKUI TUTIOINb U 3JIEKTPUYECKUI TUTIOJIbHBIN MOMEHT. JIUnoabHbIe
MOMEHTBI MOJIEKYJT Iu3JeKTpuKa. [loisspHbIe ¥ HeNMoJISIpHBIE TUAJIEKTPUKH.
Ionspuszanus nusnexrpuxos. Bexrop nonspuzanuu. Teopema [Maycca mis
BEKTOPa MOJISpU3alUK. BEKTOp 2eKTpuyeckoro cMelieHus. Y cIoBUs Ha

TPaHUIE JIBYX TUAJIEKTPUKOB. [I[pOBOIHUKH B 3JIEKTPOCTATHYECKOM ITOJIE.
DNEKTPOEMKOCTh YEAMHEHHOTO NMpoBoHUKA. KoHaeHcaTOphl. DHEprusi cucTeMbI
3apsAJI0B U JIEKTPUUECKOTO HOJIS.

/Cp/

33

DekTpocTaTHIECKOE T0JIe B BaKyyme H Bemiectse /I1p/

34

HccnenoBanne sekrpocraTuueckux nomei. (M3ydenue 3akona Oma.) /J1ab/

3.5

MOCTOAHHBIN JIEKTPUYECKNU TOK

VYcnoBust CyliecTBOBaHUS MMOCTOSTHHOTO AJIEKTpHUYecKoro Toka. Cuna u
IUTOTHOCTH TOKa. Y paBHEHHE HETIPEePLIBHOCTH. 3akoH OMa IS OTHOPOIHOTO
ydacTka Lenu. DIeKTPOABIKYINAs CHIa U HanpsbkeHue. 3akoH Oma 11
HEOAHOPOAHOTO yuacTka 1enu. [Ipasuna Kupxroda. [Ipumeps! pacuera
Pa3BETBIICHHBIX AJIEKTPUUECKIX Iereil ¢ moMomrsro npasmit Kupxroda. Pabora n
MOIIHOCTh TOKa. 3akoH [[xoymns-Jlenuna.

/Cp/

3.6

INOCTOAHHOE MATHUTHOE IIOJIE B BAKYYME U BEIIIECTBE
MaruutHas naaykuus. 3akoH buo-Casapa-Jlamiaca, MarHuTHOE 10JI€
JBIDKYILErocs 3apsja, cuia Jlopenua, 3akoH Amnepa. TeopeMa 0 HUPKYIISUH
JUTsl BEKTOpa MarHUTHOM MHAYKIMY U ee mpuMeHenue. Teopema ["aycca aiis
MarHUTHOTO TMOJIA.

MarHuTHble MOMEHTBI aTOMOB U MOJIEKY/L. BEKTOp HaMarHM4EeHHOCTH BEIIECTBA.
Teopema 0 LMPKY/ISILMU 1Sl BEKTOPa HAMArHUYEHHOCTH. MaraurHas
BOCIPUUMYHMBOCTh U MarHUTHAs IPOHUIIAEMOCTD BellecTBa. HampsikeHHOCTh
MarHuTHOTro noJis. Teopema o HUPKYIALUY U1l BEKTOPBI HANIPSHKEHHOCTH
MAarHUTHOTIO NOJISL. Y CJIOBUSL UL MATHUTHOTO IIOJISl HA TPAaHULIE pa3iesia ABYyX
cpen. Jluamarneruxu, napamaraetuku. deppomarseTkd. MarHuTHbIH
rucrepesuc. Temneparypa Kropu. [Ipupona ¢peppomarnerusma.

/Cp/
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3.7

OrmpenieneHre OTHOIICHUSI 3apsiia JJIEKTPOHA K €0 Macce MeTOJI0M MarHeTpOHa.
(Ompenenenne rOpU30HTATIBHOM COCTABIISIONICH WHIYKIIUH MATHUTHOTO TIOJIS
3emnn) /Cp/

3.8

Omnpenernenre padOTHI BBIX0/IA IEKTPOHOB U3 Metainta. /Cp/




3.9

SJIEKTPOJJUHAMUKA

3akoH 3eKTpoMarHuTHOH nHAykuu. ITpasuno Jlenna. Cioco6s! H3MEHEHUs
MarHUTHOTO MOTOKa. [Iprposa 3/ieKTpoMarHuTHON HHAYKINH. SIBIIeHNe
camouHnykuuu. MHaykruBHOCTh. B3aumuas nnnykuus. Bzaumnas
WHIYKTUBHOCTbH. Teopema B3auMHocTU. Tok cMmenieHus. Teopema o HUPKyIIALAN
MarHUTHOTO MOJIs B Coydae MPUCYTCTBUS IEPEMEHHBIX JIIEKTPUYECKIX MOJIEH.
YpapHenust MaxkcBenia B HHTErpaisHOU Gopme. /JIex/

3.10

Wzyaenne sBnenns B3auMHol nHAykud. (CHATHE KpHBOW HAMarHWIUBaHUS U
MIeTJIU THCTepe3Kca ¢ MoMoIbio ociuiuiorpada.) /Cp/

Pazgen 4. KOJTIEBAHUS 1 BOJIHBI

4.1

SJIEKTPUYECKUE KOJIEBAHU A

Konebarensubiit KoHTYp. CBOOOIHBIE HE3aTyXAIOMINE U 3aTYXAIOIIHE
rapMOHHUYECKHE KoJiebaHus B kojebaTenbHOM KoHType. Dopmyrna ass nepuona
KoJIcOaHUH. BRIHYX/ICHHBIC TApMOHUYECKIE KOJIcOaHHs B KOJIEOATEITLHOM
KOHTYype. SIBenue pezoHaHca. [lepeMeHHbIN TOK. AKTUBHOE, UHAYKTHBHOE U
€MKOCTHOE COIPOTHUBIICHHUE B LIETIX IIEPEMEHHOTO ToKa. PaboTa 1 MOIIHOCTS B
LIeNH epEMEHHOr0 ToKa. JlefCTByoIIee 3HAUeHUE TOKA M HAIIPSKESHUSL.

/Cp/

4.2

OJIEKTPOMATHUTHBIE BOJIHBI

DKCIIePUMEHTAIBHOE MOTYYCHHUE EKTPOMATHUTHBIX BOJH. CyIIIeCTBOBaHUE
SIIEKTPOMArHUTHBIX BOJIH KaK CIIEICTBHE ypaBHEHUH MakcBerua.
JuddepeHtmanbHOe ypaBHEHHE IIEKTPOMATHUTHOM BOHEL CBSI3b MEXIY
BEKTOPAaMH HAIMPSKEHHOCTH 3JIEKTPHIECKOTO M MATHUTHOTO TIOJICH B
SIIEKTPOMArHUTHOM BoJHe. [IpenoMiIeHne 2IEKTPOMArHUTHBIX BOJIH Ha TPAHHUIIE
pasjena IByX cpel. DHEPrust U UMITYIbC SJIEKTPOMATHUTHBIX BOJIH.

/Cp/
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HccnenoBanne 3aTyxarommx KojiebaHuii B koiebaTenbHOM KoHTYpe /Cp/

Pazgen 5. OIITUKA

5.1

T'EOMETPUYECKAS OIITUKA.

IlonsiTue cBETOBOIO Jyda. 3aKOH IPSIMOJIUHENHOTO PACIPOCTPAHEHHS CBETOBBIX
Jy4ei B OMHOPOJHBIX cpefiaX. 3aKOH OTPakeHHs. 3aKOH MPEIOMIICHHUS.
Ipunuun ®@epma. I[onHoe oTpaxenue. LieHTpUpoBaHHBIE ONTHYECKUAE CHCTEMBI.
[IpemomMieHme CBETOBBIX JIydel Ha TOBEPXHOCTH C(hepHIeckoro 3epKana.
IIpenomienue cBeTa Ha chepruueckoi MOBEPXHOCTH pa3ziena AByX cpel. ToHkue
auH3b1. M300paskeHue MpeIMeToB ¢ MOMOIIbIO TMH3. OCHOBHBIC
(hoToMeTpHUYECKIE BETNIHUHBI.

/Cp/
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WHTEPO®EPEHIIUA N1 JUDPAKIIUA CBETA

KorepeHTHOCTh 1 MOHOXPOMATHYHOCTb CBETOBBIX BOJH. HTepdepeHIus cBeTa,
YCIIOBHE MakCHMYOB 1 MEHUMYMOB. OnbIT FOHTa. MHTepdepeHnns ceera B
TOHKHX IUICHKAaX ¥ IuacTuHkax. Onpenencaue audpaknnu. [puamumn [Noirenca
-®Openens. Meton 300 Openens. Judpakiaus OpeHerst Ha KPYTJIOM OTBEPCTUH U
mucke. Jludpaxuus dpayarodepa Ha omHow menn. Judpakims Opayrrodepa
Ha TU(PaKIIMOHHON peIeTKe.

/Cp/

53

JUCIIEPCHA U TTIOJIAPU3SALUA CBETA

Jucriepenst ceta. DIEKTPOHHAS TEOPHS IUCTIEPCHH CBeTa. ECTeCTBEHHBIH 1
HOJI}IpH?:OB&HHBIﬁ CBCT. Honﬂpmaum{ CBCTA IIPH OTPAXXCHUU U MPCIOMJICHUHU Ha
TpaHULE ABYX AUIIEKTPUKOB. [IpoxoxkneHue cBeTa uepe3 aHU30TPOIIHbIE
kpuctauibl. [TonspruzanuoHHbIe NPU3MBI M IOJASPOUIEL. 3akoH Mamtoca. AHanu3
MOJIIPU30BAHHOTO CBETA. BpalieHue MmIoCKOCTH TOSPU3AIHH.

/Cp/

54

Wnrepdepenmus ceera. Onsit IOHTA. (M3MepeHne JITMHHBI CBETOBOH BOJIHEI C
MIOMOIIBIO TU(PaKIMOHHON pemieTkn). (OnpeneneHue noka3aTesst MpeaoMIeHHUs
CTeKIIa C MOMOIIIBbI0 MUKpockona). /Cp/

5.5

IIpoBepka 3akoHa Maoca. (Onpenencane ko3 duImenTa moriomeHus
npo3paunbix Ten). (Onpenenenue yria moxHo# nonspusanun). /Cp/

Paspen 6. JIEMEHTBI CIIEHUMAJIBHOU TEOPUU
OTHOCHUTEJBHOCTH




6.1

IMocTynats! crienuanbHO# Teopun oTHOCHTENbHOCTH. [Ipeobpa3oBanus
Jlopenna. CneacrBus u3 npeodpaszopanuii Jlopenua. MaTepsan Mexay
COOBITHAMH. VIMITYIIBC B CIIENMANBEHON TEOPHH OTHOCUTENEHOCTH. OCHOBHOM
3aKOH PENSTUBUCTCKON TUHAMUKA MaTepPHANBHON TOUKH. DHEPIus B
CreUUaIbHON TeOpUU OTHOCUTENbHOCTH. /Cp/

12

Pazgen 7. KBAHTOBASA ®U3UKA

7.1

KBAHTOBAS OIITUKA

TemtoBoe u3TydeHne U ero XxapakrepucTuki. 3akoH Kupxroda. 3akoHbl
Credana - Bonbimana u cmenienust Buna. @opmyiet Penesi-/xxunca u [Tnanka.
T'unotesa [Tnanka. ®otonbl. ®oTodddekT. YpaBHeHHEe DHHINTSHHA IS
BHemIHero (orodddekra. DHeprus u UMIynse GpoToHa. J[aBIeHME CBETA.
S¢dexr KomnToHa u ero aneMentapHast Teopust. ETHHCTBO KOPITyCKYISIPHBIX U
BOJIHOBBIX CBOMCTB 3/I€KTPOMArHUTHOTO U3Iy4EHHs.

/JTex/

7.2

KganToBas ontuxka /ITp/

7.3

OJIEMEHTBI KBAHTOBOU MEXAHUKU 1 ATOMHOU ®U3UKU
CriexTpbl aTOMOB U MoJiekyl. CriekTp atoma Bogopoaa. Teopust aroma Bogopoaa
no bopy. I'nnoresa ne bpoiins. CeoiictBa BosiH ae bpoitnsa. CootHomienue
HeonpenenenHocreil I'eisen6epra. BonHoBas GyHKIUS 1 ee BepOSATHOCTHAS
unTepnperanus. Habmonaemble BeIMUMHBI B KBAHTOBOM MEXaHUKE U UX
n3mepenust. O6mee ypasaenne Llpexanarepa. CrammioHapHOE ypaBHEHHE
Ipemunrepa. J{Bmxkenue cB0OOOIHON YacTHIIBL. J[BHKEHUE B TIOTEHIIMAIBHOM
sime. [ToTeHumaneHbli 0apbep. 'apMOHMYECKH OCUMIIISTOP. ATOM BOAOPOZa B
KBaHTOBOM MexaHuke. CriuH 3nekrpoHa. ClIMHOBOE KBaHTOBOE 4nciio. IlpuHimn
HEepa3IMIUMOCTH TOXKIECTBEHHBIX YacTUIl. DepMHOHBI 1 0030HEI.
Ilepnoauueckas cucrema 3eMeHTOB MeHieneesa.

/Cp/

12

7.4

OrnpezeneHye TeMIEpaTypHON 3aBUCHMOCTH HHTEHCHBHOCTHU U3JY4CHHUS HUTH
Jamiibl HakaiauBanust.(M3ydeHue 3akOHOB TEIIOBOTO U3ITyYSHUsI C IOMOIIBIO
SIPKOCTHOTO ITpomerpa.) /Cp/

7.5

Dotorddexr. (CHATHE BOTBTAMIIEPHOHN, TIOKCAMIIEPHON U CIIEKTPANIbHOMN
XapaKTepUCTUK (POTORIEMEHTA U OTIPEAE/ICHIE padOThI BBIXOa
anekTpona). /J1ab/

Pazgen 8. DUSUKA ATOMHOTI'O AAPA U SJIEMEHTAPHbBIX YACTHULL

8.1

OJIEMEHTHBI ®U3UKU ATOMHOT O SAIPA

Jedekr Macchl ¥ Heprust cBs3u sapa. CIMH sapa ¥ €r0 MATHUTHBIA MOMEHT.
H,E[CpHI)Ie CHIJIBI. MOI[GJII/I sapa. PaIII/IoaKTI/IBHOC H3JIy4CHUC U €TO BUABI. -
pacnaq. -u3JIYy4YCHHUEC. -U3TYyICHUC. HuepHHe peaKkuru 1 uX OCHOBHBIC TUIIBI.
Peakuus nenenus sapa. Llennas peaxius aeneHus. Peakius CHHTe3a aTOMHBIX
amep.

/Cp/

10

8.2

OJIEMEHTBI ®N3UKN DJIEMEHTAPHBIX YACTUL]

Knaccel anemMeHTapHBIX YacTUIl ¥ BUABI UX B3auMoseiictuil. Knaccuduxarys
3JIEMEHTapHBIX YyacTull. [IpMHIUI HEpa3TMUYUMOCTH TOXKAECTBEHHBIX YAaCTHILI.
CriuH 1 Ipyrrie KBAaHTOBBIE YKCTIa DIEMEHTapHBIX. YaCTHIIBI U aHTUYACTHIIBL.
Bo3ons! 1 hepMuOHBL. ATpoHEI U Me30HB!. JlenToHsl. [Ipomexxyrounbie 0030HHI.
KBapku 1 r1t00HBI.

/Cp/

Pazgen 9. CAMOCTOSATEJIBHASA PABOTA

9.1

HoaroToska k nexuusam /Cp/

9.2

IToaroToBka k 1abopaTopHbiM pabotam /Cp/

9.3

IMoaroToBka k mpakTHYeckuM 3aHsATHsIM /Cp/

9.4

BrinonHeH#e 1ByX KOHTPOJIBHBIX padot /Cp/

17,2

Pasznen 10. KonTakTHbIe Yachl HA AaTTECTALMIO

10.1

Konrpomnsnsie padotsr /KA/

0,8

10.2

Koncynpramnus nepen sx3ameHoM /KD/




10.3 Dx3amen /KD/ 1 0,35

10.4 3auyer /KD/ 1 0,25

5. OIEHOYHBIE MATEPHAJIBI

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

@DOpMBI ¥ BHIBI TEKYIIETO KOHTPOJS 10 AUCHUIUIHNHE (MOMIYIIO), BHIBI 3aJJaHUH, KPUTEPUN WX OICHUBAHUS,
pacnpezenenue 6auioB IO BHAaM TEKYLIEro KOHTPOJIs pa3padaThiBatoTCs MPErnojaBaTelieM JUCLMIUTMHBI C YIeTOM €€ CIeHU(pHKH 1
JOBOZATCS JIO CBEJICHHS 00yJaromUXcsl Ha IEPBOM yIEOHOM 3aHSTHH.

Texymmii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBIIETCS IIPENoAaBaTeNeM NUCIUILINHEI (MOIYIIA), KaK HPaBHIIO, C
ucnonb3oBanreM DMOC miu myTeM IMpoBEepKH MACEMEHHBIX paboT, MPEeayCMOTPEHHBIX pab0YNMHU IIPOrpaMMaMi JTUCIHUIIINH B
paMKax KOHTaKTHOW pabOThI M CAMOCTOSATEIbHOM paboThl 00ydaromuxcs. s pUKCHpOBaHUS PE3YIbTATOB TEKYIIEr0 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 3armaBue W3narensc On. agpec
TBO, TOJ
JI1.1 |Cagennes 1. B. Kypc o6meit ¢pusuku. T. 3. KBantoBas onTrka. ATOMHAsS CaHKT- https://e.lanbook.com/bg
(uzuka. Ou3uka TBepIOTO Tena. PU3MKa aTOMHOTO S/Ipa U [etepOyp
9JIEMEHTapHBIX YacTHILl: yueOHOe ocoOue r: JIans,
2018
JI1.2 | Cagennes U. B. Kypc obmeit ¢pmsuxu. T. 2. DIeKTpHYEcTBO H MarHETH3M. CaHkr- https://e.lanbook.com/bq
Bomxnbl. OnTrka: yaedbHOE ocooue [etepOyp
r: Jlans,
2018
JI1.3 | Casennes 1. B. Kypc o6meit pusuku. T. 1. Mexannka. MonekynsapHas CaHkT- https://e.lanbook.com/bg
(uzmka: yaebHOE mocoome [etepOyp
r: Jlans,
2019
JI1.4 [YeptoB AT, Oobmas ¢guznka 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 3arnaBue Wsnatensc Om. agpec
TBO, TOJ[
JI2.1 | ankapun W.IIT., O6mas gusuka. COOpHHUK 337124 Mocksa: | http://www.book.ru/bool
Kupbsinos A.I1., KuoPyc,
Kybapes C.H., 2019
Pasunosa C.M.
JI2.2 | BopoObeB A.A., 3amavyHuK 1Mo pusnke Mocksa: | http://www.book.ru/bool
UYepto A.T'. 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

Tlapant ACITNKT

7. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUWE JUCIUIIJIMHBI (MO YJIA)

7.1

Y4eOHBIC ayTUTOPUH AJIS IPOBEACHHS 3aHATHIH JIEKINOHHOTO THIA, YKOMITICKTOBAaHHBIC CICIIHATH3HPOBAHHON
MeOeNblo U TEXHUUECKUMH CPEACTBAaMH 00ydUeHHsI: MyTbTUMEINITHOe 000pyI0BaHKE AJIs IPEJOCTaBIEeHHs yaeOHOM
nH(popManuu GOJBIION ayIUTOPUH H/WITH 3BYKOYCHIIMBAIOIIee 000pyI0BaHUE (CTAlIMOHAPHOE HIIN NIEPEHOCHOE).

7.2

Y4eOHbIe ayTUTOPUH AJIS TPOBEIACHHS 3aHITHI CEMUHAPCKOTO THIIA, TPYIIIIOBBIX U WHAUBHIYaJIbHBIX KOHCYIbTALNI,
TEKyIIero KOHTPOJIS i IPOMEKYTOYHOH aTTeCTaIllH, YKOMIDICKTOBAHHBIC CIICIIHATN3UPOBAHHON MEOCITBIO 1
TEXHUYIECKUMH CPEJICTBAMHU O0YUeHHUS: MyIbTHMEIUHHOE 000PYI0BaHNE U/WITH 3BYKOYCHIIMBAKOIIEee 000pyI0BaHUe
(cTanoHapHOE WK IIEPEHOCHOE)
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TTomemienust st CaMOCTOSATENFHON paOOThI, OCHAIIIEHHBIE KOMIIBIOTEPHON TEXHUKOM C BOBMOKHOCTBIO IOJKITIOUSHHUS K
cetu "MHTepHeT" M 00ecneyeHrneM JOCTYa B 3JIeKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTeNbHYIO CPEAY YHUBEPCUTETA.

7.4

IMomemeHus 1 XpaHEHHS U IPOPUIAKTHIECKOTO 0OCTYKHUBaHUS YIEOHOTO 000pyROBaHUSL

7.5

JlaGoparopuu, OCHAIICHHbIE CIEIHAILHBIM J1a00paTOPHEIM 000PYIOBAHHEM:

7.6

JlabopaTopust MexXaHUKH, BKIOHaroniast: 6510k snekrponHsid ®M1/1, mammna Atyna @M1 1, mastHuk MakcBeruia
OM12, ynuBepcaibHbii MasTHUK @M 13, MasTHIK O0epoeka DM 14, moaynb FOHTa 1 Moynb ciura ®M 19,
coynapenue mapos GDM17;

1.7

Habop moxyneit OI13;

JlabopaTopust SJIeKTprYeCcTBa M MarHETH3Ma, BKITIoYaroniasi: cTeHapl TKO snekrpudecTBa U MarHeTu3ma, B TOM YUCIie
ocumtorpagsr C1-94, reHepaTOpsl CHTHATIOB HU3KOYAacTOTHBIE ['3-118, HCTOYHUKY MUTaHUS, Mara3uHbI COTIPOTUBIICHHIH,

7.8

JIaGopaTopus ONTHKH, BKIIOYAIONIasi KOMIUIEKT ONTHYECKOTo obopynosanus PMC, B ToM umuciie: 6a3bl ONTHYECKON
CKaMbH, TIOJITPOBOIHUKOBBIE JIa3ePhl C IOCTUPOBOYHBIM MOAYIEM, (DOTONPHEMHHUKH, HA0OP JIMH3, SKPaHbI C MACIITAOHOH
ceTKoit; aBToTpanchopmarop oxnodazubrit JIATP-2,5; koMrutekT ¢oJwid.




