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1. HEJIA OCBOEHUS JUCHHUIIJIMHBI (MOJY JIsT)

1.1|Llens npenonaBaHus AUCHUILINHBL

1.2| dopmupoBanue y 00y4aroIHxcst €CTeCTBCHHOHAYYHOTO MUPOBO33PEHHMS; HAYYHOTO MBILIICHHS; LIEJIOCTHOTO MPEACTABICHUS 0 (PU3MUECKUX 3aKOHAX OKPYKAIOLIETO
MHpa B HX €IMHCTBE U B3aUMOCBS3H; HABBIKOB IPUMCHEHHS TOJIOKECHUH (DYHIaMEHTAIbHON (DU3UKM NPH PELICHUN KOHKPETHBIX MPEAMETHO-IPO(UIBHBIX 3a/1a4;
TEOPETHYECKON U IPAKTHUECKON 06a3bl JUIA YCIIELIHOIO OCBOCHUS UMH CIECLUANIBHBIX JUCIUILIMH.

1.3|3anaun AUCHUIIIHHBL:

1.4|— ocBoeHHE 00yUaOIUMHUCS 3HAHHIT 00 OCHOBHBIX (PU3HUECKUX SIBICHUSX M NPOLIECCAX, OCHOBHBIX (PU3NUYECKUX BEJIMYMHAX U (PU3UUECKUX KOHCTAHTAX, OCHOBHBIX
(hHU3MYECKMX 3aKOHAX U TPAaHHIAX UX IPUMEHHUMOCTH, QYHIaMEHTAIBHBIX (PU3NUECKUX SKCIEPHMEHTaX U HX POJIU B Pa3BUTUH HAyKH, HA3HAYCHUH U IIPHHLIUIIAX
JieficTBUsT BakHEHINX (u3nueckux npudopos;

1.5|— npuoGperenne 00yyaromUMUCs yMEHHIT 00BSCHUTH OCHOBHBIE HAOII0[aCMbIe IPUPOJIHBIE U TEXHOTCHHbIC SBICHUS U 3()(EeKThl Ha 6a3e 3aKOHOB KJIACCHYECKON 1
COBPEMEHHOH (QH3UKH;

1.6|— npuobperenue 00y4arOmMUMHCS yMEHHUI U HABBIKOB MCIIOJIb30BaHHUS METOAUKU (DU3UUECKUX H3MEPEHUH U 00pabOTKM SKCIICPUMEHTANIBHBIX JaHHbIX,
HUCIIO/IB30BAHMS METOI0B (PM3MUECKOTO MOJICIUPOBAHMS JUIS PEIICHNS KOHKPETHBIX €CTECTBEHHOHAYUYHBIX H TEXHHUECKUX 3a]1ay;

1.7|— npuobperenne 00y4yalONMMUCS HABBIKOB YKCILTyaTalluH OCHOBHBIX MPHOOPOB 1 000pyI0BaHUsI COBPEMEHHOM (usnueckoii taboparopuu, 00paboTku 1
MHTEPIPETHPOBAHHS PE3y/IbTaTOB YKCIIEPUMEHTA.

1.8

2. MECTO JUCHHUILTAHBI (MOJYJIsI) B CTPYKTYPE OBPA3OBATEJIBHOW PO PAMMBI

uxn (paszgen) OIT: b1.0.10

3. KOMIIETEHIIMA OBYYAIOIIET OCs1, ®°OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCHUIIJIMHBI (MOYJISA)

OIIK-1 Cnocoben pemaTe HH)KCHEPHBIC 3a1a4U B l'IpO(beCCP[OHaHLHOFI JACATEIIBHOCTH C UCITOJIb30BaHUEM METOJ0B €CTECTBEHHBIX HaYK, MAaTEMaTHYECKOI'0 aHaInu3a u
MOJCIIMPOBAaHUS

OIIK-1.2 [IpuMeHseT OCHOBHBIC MOHSTHS ¥ 3aKOHBI €CTECTBEHHBIX HAYK JUISl PEIICHUS PEIMETHO-IPOGHIBHBIX 33124

OIIK-1.3 anMeHﬂeT €CTECTBCHHOHAYYHBIC METOABI TCOPETHICCKOTI'O U SKCIICPUMEHTAJIBHOT'O NCCIICTOBaHUA OGLQKTOB, TIpOIIECCOB, SIBJICHUI; TIPOBOAUT OKCIIEPUMEHTEI 110
3aJJaHHOW METOJIMKE U AHAJIM3UPYET PE3YyIbTaThl

B pe3yibTaTe ocBOeHHS AUCHUILIMHBI (MOAY.151) 00y4aIOLIMIiCs J0JIKEeH

3.1|3nats:
3.1.1|ocHOBHBIE HOHATHS M 3aKOHBI KJIACCHYECKOW M COBPEMEHHON (DM3MKH M UX POJIb B PELICHNH NPeIMETHO-IIPOQUILHBIX 3a/1a4;
3.1.2| MeTo/IbI TEOPETHYECKOTO U AKCIIEPUMEHTATBEHOTO NCCIICA0BAHNUS (PU3HIECKUX OOBEKTOB, IPOLIECCOB M SIBIICHUH, METOUKY NPOBEJCHUS U 00pabOTKU pe3yIbTaToB
(hU3MYECKOro SKCIIEPHMEHTA
3.2 Ymern:
3.2.1|ucnonb30BaTh OCHOBHBIC MOHATHS U 3aKOHBI (PU3UKH JUTS PELICHHs TIPEAMETHO-MPO(UIIBHBIX 33/1a4;
3.2.2| npuMEHATH METO/Ibl TEOPETHUECKOTO M IKCIIEPUMEHTAJILHOTO HCCIIE/IOBaHHs (PU3HUECKUX 00BEKTOB, IPOLIECCOB U SBJIECHUH, IIPOBOJNTH (PU3UUECKUE IKCIIEPUMEHTBI
T10 33/1aHHON MeTO/IMKe U 00padaTBIBATh MX PE3yIbTATHI
3.3|Baagets:
3.3.1|HaBbIKaM¥ IPUMEHEHHUSI OCHOBHBIX ITOHSTHII ¥ 3aKOHOB KJIACCHYECKOI  COBPEMEHHOM (BU3HMKH JJIsl PEIICHHS IPEAMETHO- TPO(QUIBHBIX 3aa4;
3.3.2| HaBabIKaMH IIPUMEHEHHS METOI0B TEOPETUYECKOTO U IKCIIEPUMEHTAIIBHOIO UCCIIE0BAHNS (PU3NUECKUX OOBEKTOB, IPOLIECCOB U ABJICHHH, HABBIKAMH IIPOBEICHUS
(H3MYECKHX HKCTIEPUMEHTOB I10 33/IaHHOH METOJIMKE U 00pabOTKHU UX PE3yNIbTaTOB
4. CTPYKTYPA U COAEP)KAHUE JUCIHHUILIMHBI (MOY JIs)
Kon 3ansitus HaunmeHoBaHue pa3jesioB U TeM /BH/ 3aHATHS/ Cemectp / Yacos IIpumeyanue

Kypc

Pazznen 1. PUSHYECKHUE OCHOBbI MEXAHUKHA




KUHEMATHUKA MATEPUAJIBHOM TOUKU IIpenmer u MeTo1bI MeXaHUKU. Moenn
MaTtepuaabHON TOUKH M TBepJoro Tena. ITonsTie cucTeMsl otcyeTa. BekTopHOe M KOOPAMHATHOE ONMHCAHUE
JIBUKEHHS MaTepuanbHON Toukd. OCHOBHBIE KWHEMAaTHYECKHUE XapaKTEPHCTUKK MaTepPUaTbHON TOUKH:
pajiyc-BEKTOP, MEPeMEILCHUE, TIPOCHHBIIl ITyTh, CPEIHsA U MTHOBEHHAsl CKOPOCTh, CPEAHEE U
MIHOBEHHOE YCKOPEHHE, TAHI'€HIMAIbHOE N HOPMAJIbHOE yCKOpeHHe. BpamarensHoe JiBrxKeHHE
MaTepuasbHOI TOUKH. BeKTOpHI yriia moBopoTa, yriioBoit CKOPOCTH M YIJIOBOTO yCKOpeHHUs. CBsA3b MEXKITY
YTJIOBBIMH ¥ JIMHEHHBIMH BeTmuuHaMH. /JIex/

OmnpenerneHre IIOTHOCTH TBEPJOTo Tejla MPaBHIbHOM reoMeTprudeckoi dpopmel. /Cp/

Kunemarnka marepuansroit Touku /I1p/

OCHOBbBI JUHAMUKH ITIOCTYITATEJIBHOI'O ABMXXEHN S TEJIA IloctynarenbHOe IBUKEHHE.
Ilepselii 3akon HetoToHa. ITonsTre nHepTHOM Maccel Tena. Bropoit 3akon HproToHa U NOHATHE CHIIBI.
Tpernit 3axon HeloTona. Bujtel cuit. CHita TSDKECTH, CHIIa BCEMHPHOTO TATOTEHHS, CHJIa YIIPYTOCTH, CHIIa
Tpenns. HennepiuanbHbie cucteMsl otcuera. LIeHTpoOexkHbIe cuitbl HHepLuu 1 ciibl Kopuomuca. /JIex/

OCHOBBI JMHAMUKU TIOCTYNATCIIbHOTO ABMIKCHUA TEJIa /Hp/

V3yueHue 3aKOHOB MOCTYHATENIBHOTO ABHKCHHS C TIOMOIIBIO MalIHHbI ATBYy 1. /J1a6/

3AKOHBI UISMEHEHU S U COXPAHEHMS UMITYJIBCA, SQHEPTMHM U MOMEHTA UMITYJIBCA
Vmnynse MaTepuanbHOI TOUKH M MEXaHHUECKOH CHCTEMBI, 3aKOH €ro U3MEHEeHHs U coxpaHenus. Llentp
MAacC MEXaHHYECKOI CUCTEMbI U YPaBHEHHE €ro IBIDKeHHs. KuHeTnueckas SHEprus v 3aKOH ee H3MECHEHHS.
KoncepBaruBHbIe 1 HEKOHCEpBAaTUBHBIE CHIbL. [loTeHIManbHas sHeprus. CBsI3b MEXIY OTEHIIHAIBLHON
SHeprueil U CHiIoi. 3aKOH M3MEHEHHUS M COXPAHEHHSI MIOJTHOI MEXaHHYECKO# SHEPIUH CHCTEMbl. MOMEHT
HMITyJIbCa MaTePHAIbHON TOYKM M MEXAHHYECKOH CHCTEMBI, 3aKOH €ro U3MEHEHHs U coxpaHeHus. /Cp/

[IpoBepka 3aKOHOB COXPaHEHHs HMITyJIbca U SHEPIHHU NpH coyaapeHuu tei /Cp/

JVHAMMKA BPAIIATEJIBHOI'O IBVDKEHVS TBEPJIOI'O TEJIA

OCHOBHO# 3aKOH BpaIaTeNIbHOTO ABMKEHHUS TBEPJOrO TeNa BOKPYT HEHOABIDKHON ocH. MOMEHT MHEPLUH.
BblunciieHne MOMEHTOB MHEPLIUHU OJHOPOAHBIX CUMMETPUYHBIX Tell. Teopema LlTeiiHepa u ee npuMeHeHuHe.
Kunernyeckast sHeprus BpamaTeIbHOTO JBHKCHHS TBEPIOTO Tea.

/Cp/

3yueHne qUHAMUKN BPAIIATEIbHOTO ABIKCHHUS C TIOMOIIbI0 MasiTHHKa O6epbeka. /Cp/

MasitHuk Makcgeinia. Onpe/ie/ieHie MOMEHTa HHEpPLIMH Tell M IPOBEPKa 3aKOHA COXpaHeHH s SHepruu. /J1ad/

MEXAHUWYECKHE KOJIEBAHI S

Onpenenenne koneGanuid. XapaKTepHUCTUKU FAPMOHMYECKHX KoneOaHuil. DopMyiia CloKeHNS IBYX
rapMoHHUeckux konebanuii. [Ipumeps! ko1ebaTeNbHbIX CUCTEM: IIPYKUHHbBIA, MAaTEeMaTHYCCKUI 1
(u3HYecKUii MAsITHUKU. Y paBHEHHE 3aTYXAIOIMX KOJICOaHHH 1 ero perieHne. XapaKTepuCTHKU
3aTyXaloluX KojaedaHuil. YpaBHEHHE BBIHYKICHHBIX KojlebaHuil Mo JeiicTBHeM rapMOHHYECKH
W3MEHSIOIIEHCS BHENIHEH CHIIBI M €T pelieHue. SIBIenne pe3oHaHca.

/Cp/

OHpCHCHCHI/IC YCKOpE€HUA CBO60Z[HOI‘O ITaACHUS IIPU ITIOMOINKM MaTEMAaTHICCKOTO MasiTHUKA. /Cp/

1.14

OnpenesieHre MOIYJIS CABUra C MMOMOIIBIO PYXUHHOTO MastHuKa. /Cp/

Paznen 2. TEPMOJAMHAMMUKA U MOJIEKYJISIPHASI ®U3UKA

2.1

DJIEMEHTBI TEPMOJVHAMUKIN OCHOBHBIE OIIPE/ICTICHHS U MOHATHS
TepMoanHaMHKH. HyseBoe Hayano TepMOANHAMHKH U MOHATHE TeMIepatypsl. TepMoanHaMudecKue
¢dynkuumu cocrosinus. [lepBoe Havano TepmoanHamMuku. TermoemMkocTs. M3ompoueccsl. Bropoe Hauano
TEPMOJMHAMUKH B pa3IM4YHbIX (popmynupoBkax. [Tonstue remioBoit Mammuel. KI1/] TeroBoit MarimHeL.
uxa Kapro n teopema Kapno. HepaBenctso Kinaysuyca. Ourponus. Tperbe Havaso tepMoaunaMuku. /Cp/




22

Ornpenenenne kodhduumeHTa BsI3KOCTH KujkocTH 1o Meroxy Crokca. /Cp/

23

AJIEMEHTbI CTATUCTUYECKOM ®U3MKU.

OCHOBHBIC TT0JI0XKEHUS] KHHETHYECKOIl TEOPUH MACAIBHOTO Ta3a. Y PaBHEHHs COCTOSHUS HACATIBHOTO U
peanbHOro raza. Y paBHeHUEe KMHETUYECKOH TeOpuH ra3oB Juid fasieHus. Pa3oBoe npoctpaHcTBo. DyHkuus
pacnpenenenus. Knaccuueckas u kBaHTOBast craticTuka. Pacnpenenenne Makcsemna. bapomerpuyueckas
¢dopmyna. Pacnpenenenne bonbimana. [lonsitue o kBanToBO# crarnctike bose-Oitniureiina u depmu-
Jlupaka. CBsI3b SHTPOIIMH C TEPMOJAUHAMUYECKON BEPOSTHOCTBIO. SIBIICHNS IIepeHoca.

/Cp/

2.4

OHpCHCHeHI/IC OTHOUICHUSI TEIIOEMKOCTEH Ta3a METOJ0M auHaGaanecxoro paciIupeHus. /Cp/

Pazpnen 3. 9JIEKTPHYECTBO U MAT'HETU3M

3.1

OJIEKTPOCTATHYECKOE IT1OJIE B BAKYYME

OneKTpHYecKuii 3apsA1 U AJeKTpocTaTieckoe nose. HanpsykeHHOCTh M MOTEHIHAN JIEKTPOCTaTHYECKOTO
no7s1. CBOWCTBO CyNepHO3UIUH AT 3IEKTPOCTaTHIECKUX Hosiel. CBA3b MEXKy HAIPSKEHHOCTBIO
9NIEKTPOCTATHYECKOTO OIS M MOTEeHIHaIoM. [TOTOK BEKTOpa HAIMPSDKEHHOCTH 3JIEKTPUYECKOTO MOJIS Yepes3
MOBEPXHOCTh U TeopeMa ["aycca. [Ipumenenue teopemsl ['aycca Kk pacueTy 2/1eKTpoCTaTHYECKUX MOJIeH.
Teopema 0 UMPKYJISILUHU 171 BEKTOPA HAIPSKEHHOCTH JIEKTPHUYECKOTO OIS,

/Jex/

32

DJIEKTPOCTATUYECKOE ITOJIE B [TIPOBOAHUKAX U JUDJIEKTPUKAX

DNeKTPUIECKHI TUIONb U 3ICKTPHUESCKUN AUMOIBHBII MOMEHT. /IUMOIbHBIE MOMEHTBI MOJIEKYJT
nudiekTpuka. [TossipHbIe ¥ HeMOJSIPHbIE AUAIEKTPHKH. T1ospH3anus AMIEKTPUKOB. BekTop nossipusanun.
Teopema I"aycca i BekTOpa HONIspU3aluy. BekTop 21eKTpudecKoro cMeleHus. Y clIoBHs Ha IPaHuIe IBYX
JIMDIIEKTPUKOB. TIPOBOHUKH B DJIEKTPOCTATUYECKOM I10JIe. DIEKTPOEMKOCTh YEANHEHHOTO POBO/HHUKA.
KonpeHcaropsl. DHEprusi CUCTEMBI 3aps0B U AJICKTPUYECKOTO TIOJISL.

/Cp/

3.3

DJIeKTpocTaTHIECKOE MoJIe B BaKyyMe | BemnecTse /IIp/

3.4

HccnenoBanne anekrpocrarudeckux moseid. (M3yuenue 3akona Oma.) /JTa6/

3.5

[TOCTOSIHHBINM DJIEKTPUYECKUN TOK

YcnoBus cymiecTBOBaHHs IOCTOSHHOTO MIEKTPHUECKOro Toka. Cuiia U IIIOTHOCTh TOKa. YpaBHEHUE
HETIIPEPBIBHOCTH. 3akoH Oma JUIAL OJHOPOIHOT'O yJacTKa LCIH. SHGKTpOHBH)KyH_Iaﬂ CHJIa U HaIIpsHKCHUE.
3akon OMa Ju1s HeOZHOPOAHOTO yuacTka 1enu. [Ipasuia Kupxroga. ITpumepsl pacueTa pa3sBeTBICHHBIX
9NEKTPUYECKHX Liereii ¢ moMosio npasuia Kupxroda. Pabora u MomHoCcTs ToKa. 3akoH Jxoyis-JIeHna.
/Cp/

3.6

TIOCTOAHHOE MAT'HWUTHOE ITIOJIE B BAKYYME U BEIIECTBE

MarnutHas uHAykuus. 3akon buo-Casapa-Jlamnaca, MarHUTHOE IOJIe IBIKYIErocs 3apsiaa, cuina JlopeHia,
3akoH Amriepa. Teopema o UPKyYJIAINH JUIs BEKTOpa MarHUTHOM MHIYKLMHK U ee npuMeHenue. Teopema
T'aycca j1s MarHUTHOTO TIOJISL.

MarHuTHBIE MOMEHTBI aTOMOB M MOJIEKYJI. BekTOp HaMarHU4eHHOCTH BelecTBa. TeopeMa 0 HUPKyIANH
JUIsl BEKTOpAa HAMarHMYEHHOCTH. MarauTHas BOCIIPUMMYMBOCTD 1 MATHUTHAS! IPOHULIAEMOCTh BEIECTBA.
Hanpsoxennocts MarauTHOTO nosist. Teopema o HUPKYJISALNK 1Sl BEKTOPbI HANIPS)KEHHOCTH MarHMTHOTO
nosisi. YCI0BUs Il MArHUTHOT'O T0JIs HA TPaHuUIIE pas3jiena AByX cpell. JnaMaraeTuku, napaMarHeTuKH.
®eppomarnerukn. Maruuthslit rucrepesuc. Temneparypa Kiopu. TIpupona deppomarnernsma.

/Cp/

3.7

OrnpeziesieHie OTHOLICHHS 3apsijia AEKTPOHA K ero Macce MeToJloM MaruerpoHa. (Onpenesnenue
TOPU30HTAIBHOW COCTABIISIONICH HHIYKIMH MarHUTHOTO T1oJist 3emin) /Cp/

3.8

Onpenenenne paboThl BEIXOAA IEKTPOHOB U3 MeTauta. /Cp/




3.9

DJIEKTPOAMHAMUKA

3aKoH 31eKTpoMarHuTHOM nHAyKuuu. [Ipasuio Jlenma. CriocoOsl MI3MEHEHUSI MArHUTHOTO MoTOKa. [Ipupona
9JIEKTPOMArHUTHOM MHAyKIHH. SIBIeHHe caMOMHAYKIMH. HIyKTHBHOCTD. B3anmHuas nuuaykius. Baanmuas
MHIYyKTHBHOCTB. Teopema B3anmuocTu. Tok cMmemieHust. Teopema o HUPKYISIIUKA MATHUTHOTO HOJIS B Cllydae
MPUCYTCTBHUS IEPEMEHHBIX NIEKTPUUECKUX MOJel. YpaBHeHUs: MakcBeslia B MHTErpasibHoi opme. /Jlex/

3.10 M3y4enue siBieHus: B3auMHON MHIYKIHU.(CHATHE KPUBOW HAMAarHMYMBAHUS U METIIN THCTEPE3Uca ¢
noMoliko ocriorpada.) /Cp/
Paznen 4. KOJIEBAHUSA Y BOJIHbBI

4.1 DJIEKTPMYECKUE KOJIEBAHU A
KonebarenbHsblit koHTYp. CBOOOAHbBIEC HE3aTyXAIOLINE U 3aTyXaIOIMe FTapMOHUYECKHE KOJIeOaHus B
KoJe0aTenbHOM KOHTYpe. PopMyiia uist epuojia Kosebanuii. BelHyKIeHHbIE TapMOHUYECKHE KOIeOaHus B
KoJIeOaTeIbHOM KOHTYpe. SIBlIeHHe pe3oHaHca. [lepeMeHHbIH TOK. AKTHBHOE, HHIyKTHBHOE W EMKOCTHOE
CONpPOTHUBIICHHE B LIENH NIEPEMEHHOT0 TOKa. PaGoTa M MOIHOCT B LIEMH NEPEMEHHOT0 ToKa. JlelicTByomiee
3HAYCHHE TOKA U HATIPSKCHUS.
/Cp/

42 DJIEKTPOMATHUTHBIE BOJIHBI
DKCHEePUMEHTAIBHOE MOIyYCHHE JIEKTPOMArHUTHBIX BOJIH. CyIIECTBOBAHUE 3JIEKTPOMArHUTHBIX BOJIH KaK
crnefcTBUe ypaBHeHuit Makcsenna. JluddepeHunansHoe ypaBHEHHE IEKTPOMarHUTHOH BOJIHBL. CBsI3b
MEXIy BEKTOpaMH HAIPSHKEHHOCTH 3JIEKTPUUECKOT0 M MATHUTHOTO HOJICH B 2JISKTPOMarHUTHOM BOJIHE.
TIpesioMiIeHHE JIEKTPOMArHUTHBIX BOJIH HA IPaHMIIC Pas3/elia IByX CPei. DHEPrus U UMITYJIbC
9JIEKTPOMArHUTHBIX BOJIH.
/Cp/

43 Hccnenosanue 3aryxarommx Kojaebanuii B konebarensHoM KoHType /Cp/
Pa3nen 5. OITUKA

5.1 TEOMETPUYECKAS OIITUKA.
TToHsiTHE CBETOBOTO JIy4a. 3aKOH MPSMOJIMHEHHOTrO PaCpOCTPAHEHHUsI CBETOBBIX JIyYeil B OXHOPOIHBIX
cpenax. 3akoH oTpakeHHs. 3akoH mpenomienus. [Tpunmmn depma. [onHoe otpaxkenue. LieHTprupoBaHHbBIE
onTu4eckre cucTeMsl. [IpesloMIIeHHE CBETOBBIX Jiyueil Ha IOBEPXHOCTH C(EPHUECKOTo 3epKaa.
TIpenomiienne cBeta Ha cheprIEcKOil MOBEPXHOCTHU paszeia AByxX cpei. ToHkue auH3bl. M3o00paxenne
MPEIMETOB € MOMOIIIBIO JIMH3. OCHOBHBIC (HOTOMETPUICCKHE BETMUHHBI.
/Cp/

52 MHTEP®EPEHIUA 1 JUDPPAKLIVIA CBETA
KorepeHTHOCTh 1 MOHOXPOMAaTHYHOCTb CBETOBBIX BOJIH. MIHTEpdepeHLus cBeTa, yCIoBUEe MAKCHMYOB 1
MuHUMYMOB. OmbiT FOHra. MHTEephepeHIms cBeTa B TOHKHX IUICHKaX M IUlacTHHKax. OnpenerneHue
audpaxiuu. Hpunnun Iofirenca- @penens. Merox 301 @penens. Judpaxius OpeHens Ha KPyrioMm
otBepctun u gucke. Judpaxuus Opaynrodepa Ha oguoit wenn. Judppaxius Opayrrodepa na
T PAKIMOHHOM pereTke.
/Cp/

53 JVICIIEPCHS U TIOJIIPU3ALIA CBETA
Jlucniepcus cBeTa. DJICKTPOHHAS TEOPHs TUCHEPCUH CBeTa. ECTECTBEHHBIN 1 MOJSIPH30BAHHBIN CBET.
TMosnsipu3anust CBETa NPU OTPAKEHUN U NPEIOMIICHUN Ha IPAHHLE JIBYX AMAJICKTPUKOB. IIpoXork/eHue cBeTa
4yepe3 aHU30TPOITHBIE KPUCTAILIBI. T10JIsIpU3allHOHHbBIE IPU3MBI U TTONSpon ibl. 3akoH Maitoca. AHanm3
MOJIIPH30BAHHOTO CBETA. BpallieHne I0CKOCTH MOIAPU3ALNH.
/Cp/

54 Nurepdepentms csera. Ombir Oura. (M3Mepenne IIMHHBI CBETOBOM BOJIHBI C ITOMOLIBIO AU(PAKIHOHHON
peuretky). (OnpeneneHue moka3aTesst IPETOMICHHS CTEKIIa ¢ MOMOLIBI0 MUKpockomna). /Cp/

55 TIpoBepka 3akona Mairoca. (Onpezaenerne ko3 GuuneHTa NOrIOMEeH:s po3padHbIx Tei). (Onpenenenue

yri1a mosHoit nossipusauun). /Cp/

Pa3jen 6. JIEMEHTBI CHELIMAJIBHON TEOPUU OTHOCHUTEJABHOCTH




6.1 [Toctynatel criennaibHON Teopun oTHOcHTeNnbHOCTH. [IpeodpasoBanust Jlopenia. CiencTBus u3 12
npeobpazosanuii Jlopenna. MurepBan mexy coObTusiMu. MMmyssc B crienuanbHOM Teopun
OTHOCUTENBHOCTH. OCHOBHOM 3aKOH PENATHBUCTCKON JUHAMMKM MaTe€pHaIbHOM TOUKH. DHEPrus B
CIENUANbHON TeopuH OTHOCUTenbHOCTH. /Cp/
Paznen 7. KBAHTOBAS ®U3UKA
7.1 KBAHTOBAS OIITUKA 2
TenoBoe u3ydeHue 1 ero xapakrepuctuku. 3akoH Kupxroda. 3akonsl Credana - bonbliMana n cMeleHus
Buna. ®opmyist Penesi-/Ixunca u [Tnanka. 'unoresa [Tnanka. ®otonsl. ®otoaddext. YpasHeHne
DiiHiuTeliHa Juist BHelHero Gpotosddexra. DHeprus u ummyise porona. JasneHne ceera. Dpdext
KomnrTona u ero snemMeHTapHas Teopust. EIMHCTBO KOPITYCKYJIAPHBIX U BOJTHOBBIX CBOHCTB
3NEKTPOMArHUTHOTO H3JTy4EeHHSL.
[Tex/
72 KsanToBast onruka /ITp/ 2
7.3 JIEMEHTBI KBAHTOBOW MEXAHUKU M ATOMHOU ®U3VKHI 12
CriexTpbl aTOMOB 1 MoJieKyJ1. CriekTp aroma Bogopoaa. Teopus atoma Bojopona no bopy. I'mmnoresa ne
Bpoiins. Ceoiictsa Bonn e bpoiins. CooTHomenue Heonpenenennocreit I'eiisenbepra. Bonxosas pyHKuus
U ee BEepPOATHOCTHast MHTepnperanus. HabmonaeMble BeINYNHBI B KBAHTOBON MEXaHUKE U HX U3MEPEHHS.
Oouee ypasuenue [lpeannrepa. Crarmonapaoe ypasaenue [lpeaunrepa. JIBmkeHne cBOOOIHON YaCTHIBL.
JIBmkeHne B NIOTEHIMANBHOI siMe. [ToTeHIna bHbIi 6apbep. [apMOHHYECKUIT OCIIMILIATOP. ATOM BOOPOAA
B KBaHTOBOH MexaHuke. CruH s1exTpoHa. ClIMHOBOE KBaHTOBOE YMCII0. TIpHHIMII HEPA3IMYMMOCTH
TOXIECTBEHHBIX yacThIl. Pepmuons! 1 6030HbL. [Teproauueckas cucrema eMeHTOB MeHeneena.
/Cp/
7.4 Onpenenenne TeMIepaTypHOH 3aBUCMMOCTH HHTCHCUBHOCTHU U3JTy4€HHS! HUTH JIAMITbl HAKATUBaHHS. 4
(I3ydeHne 3aKOHOB TEIIOBOTO H3ITy4EHHUsI C IIOMOIIBIO IPKOCTHOTO mpomerpa.) /Cp/
7.5 Dotospdexr. (CHATHE BONBTAMIIEPHOH, TIOKCAMIIEPHON U CHEKTPaIbHOM XapaKTePUCTHK (hOTOINEMEHTA U 2
omnpe/eneHue paboThl BbIX0O/A d1eKTpoHa). /J1ab/
Paznen 8. PUSUKA ATOMHOTI'O SIIPA Y QJIEMEHTAPHBIX YACTHI]
8.1 OJIEMEHTBI ®U3MKHN ATOMHOTI'O SA1PA 10
Jedext maccsl 1 sHEeprus cBsi3u sapa. CHMH sapa i ero MarHUTHBIH MOMEHT. SInepHbie cuibl. Moaenu sipa.
PaanoakTHBHOE H3JTy4EHHE M €0 BUABL. -paclajl. -U3JIyueHHE. -U3ydeHHe. SIaepHble peakiuy U uX
OCHOBHbIE THIIbL. Peakuus nenenus sapa. llenHas peakius nenenus. Peakiys CUHTE3a aTOMHBIX SzI€p.
/Cp/
8.2 OJIEMEHTBI ®U31KH DJIEMEHTAPHBIX YACTHI] 9
Knaccel anemeHTapHBIX 9acTHIT M BUABI UX B3auMoeicTBuil. Knaccudukaius 21eMeHTapHBIX YaCTHIL.
TIpuHnun Hepa3TMYUMOCTH TOKAECTBEHHBIX YacTull. CIIMH U ApyTHe KBAaHTOBbIC YKCIIa 3IEMEHTapHBIX.
YacTuup! 1 aHTHIACTHIBL. BO30HBI 1 (hepMUOHBL. AXPOHBI H Me30HBI. JIenToHbl. [IpomMexyTouHbIe OO30HbL.
KBapku u rito0oHsb!I.
/Cp/
Paznen 9. CAMOCTOSTEJIBHAS PABOTA
9.1 IMoaroroBka k siekuusm /Cp/ 6
92 Toaroroska k nabopatopHsiM pabotam /Cp/ 8
9.3 TloaroToBka K mpakTudeckuM 3austusim /Cp/ 8
9.4 BeinonHenue ByX KOHTpOJIBHBIX pabot /Cp/ 17,2
Pa3znen 10. KoHTakTHBIE Yachl HA ATTECTALMIO
10.1 KonrposbHabie padotst /KA/ 0,8
10.2 Koncynpranus nepen sx3amenom /K3/ 2




10.3 Dx3amen /KD/ 1 0,35

10.4 3auer /KD/ 1 0,25

5. OHEHOYHBIE MATEPHUAJIBL

OweHOYHbIEe MaTepUabl sk IIPOBEICHHS IPOMEKYTOYHOM aTTecTali 00yJaroMnXCs IPHBE/ICHBI B IPHIOKEHNH K pabodyeil mporpaMme JUCIUILIHHEL.

@DOopMBI U BHIbI TEKYILIET0 KOHTPOJIS 10 ANCLIMIUINHE (MOIYJIIO0), BUbI 3a/IaHHil, KPHTEPHH UX OLCHUBAHMS, paclpee/icHre OaJuIoB [0 BUAAM TEKYILEro KOHTPOJIS
pa3palbaThIBalOTCs MPETo/iaBaTesieM IUCHUILUIMHBI C yIETOM ee CIIeHM(BUKH U TOBOISATCS 0 CBEICHUS O0YYAIOIIMXCs Ha IEPBOM y4eOHOM 3aHATHH.

Teky1uuil KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBIAETCS IPENOIaBaTeNIeM AUCIMILIMHBI (MOIyJIsl), KaK MPABUIIO, ¢ Hcroib3oBanineM DMOC Wi yTeM MPOBEPKU MHCbMEHHBIX
paboT, MpeyCMOTPEHHBIX PA0OYMMH IIPOrpaMMaMH TUCLMILUTHH B PAMKaX KOHTAKTHOW paboThl M CaMOCTOSITENIbHON paboThl oOyuaromumxcst. st pukcupoBaHus pe3yibTaToB
TEKYIIero KOHTPOJIs MOXKeT ucrob3oBatbes DMOC.

6. YHEBHO-METOJUYECKOE 1 HTH®OPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJIMHBI (MOY JIS)

6.1. Pexomenayemasi iuTepaTypa

6.1.1. OcHoBHas JIUTEpPaTYypa

ABTOpBI, COCTABUTEIN 3arnaBue Wznatensc O aapec
TBO, O]
JI1.1  |Casenses 1. B. Kypc obmeit ¢pusuku. T. 3. KBantoBast ontuka. ATomHast pusuka. dusmka Cankr- https://e.lanbook.com/b
TBepAoro tena. Pu3nKa aTOMHOTO si/Apa U HIEMEHTAPHbIX YaCTHIL yueOHOe TlerepOypr: |ook/106893
nocobue Jlans, 2018
JI1.2  |Casenses . B. Kypc obmeit pusuku. T. 2. DaekTpuuecTBo 1 MaraetH3M. Bomusl. OnTuka: CaHkT- https://e.lanbook.com/b
yuebHOe mocobue TlerepOypr: |0ok/98246
Jlanb, 2018
JI1.3  |Casenses 1. B. Kypc obmeit pusuku. T. 1. Mexanuka. MonekynsapHas ¢usuka: yue6Hoe nocobue |CaHKT- https://e.lanbook.com/b
TlerepOypr: |ook/113944
Jlans, 2019
JI1.4 |YeproB A.T., BopooseB A.A., |O6mmas ¢pusuka Mocksa: http://www.book.ru/bo
Makapos E.®., Ozepos P. I1., KuoPyc, 2020 |0k/933946
Xpomos B.1.




6.1.2. lonoTHUTEIbHAS JIUTEPATYPa

ABTOpBI, COCTaBUTEIN 3arnaBue W3parensc On. agpec
TBO, TOZ
JI2.1  |IHankapun W.I1., Kupesinos Oommas dpusuka. CO0pHUK 337124 Mocksa: http://www.book.ru/bo
AN, Ky6apes C.1., Pasunosa KuoPyc, 2019 |0k/933565
C.M.
J12.2  |BopobbeB A.A., UeproB A.I'.  |3agaunuk no usuke Mocksa: http://www.book.ru/bo

KnoPyc, 2017 |0k/920827

6.2 MHdopMannoHHbIe TEXHOJIOIHH, HCIIOJIb3yeMble MPH 0CYLIECTBIEHHH 00Pa30BaTeILHOTO MPoIlecca Mo JUCHHUILIHHE (MOLY.TI0)

6.2.1 IepeueHs IHIEH3HOHHOTO U CBOOOTHO PACTIPOCTPAHAEMOT0 MPOrPAMMHOIO0 odecnedeHust

6.2.1.1|MS Office

6.2.2 Ilepeuenn npodeccHOHAIBLHBIX 023 JAHHBIX H MH(OPMAIHOHHBIX CIPABOYHBIX CHCTEM

6.2.2.1| EcrecTBeHHOHAY4YHBII 00pa3oBaTesbHbIi nopTait: http://en.edu.ru/

6.2.2.2| Mexnynapoanas npodeccroHanbHas 6a3a gaHHbIX «SpringerMaterialsy: https://materials.springer.com/

6.2.2.3| KoncynpTaHT mioc

6.2.2.4|T'apant ACITKT

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHOUILJIMHBI (MOAYJISI)

7.

—

MEPEHOCHOE).

7.2| YueOHble ay JUTOPHH IS TIPOBEACHUS 3aHATHH CEMHHAPCKOTO THUIIA, TPYIIIOBBIX U HHNBUIYAIBHBIX KOHCYJIBTALNM, TEKYIETO KOHTPOJIS M MPOMEKYTOYHOM
aTTECTAlNH, YKOMIUIEKTOBAHHbIC CIICLUATM3HPOBAHHON MeOEIbIO M TEXHNUECKIMHU CPEACTBAMH 00YUCHHUS: MyJIbTUMEAHHHOE 000PYIOBaHHE H/HIIH
3BYKOYCHIJIHBaoOIiee 060pyaoBaHue (CTALMOHAPHOE WITH IIEPEHOCHOE)

VyeOHbIEC ayIUTOPUN I IPOBEICHHS 3aHATHIT JICKIHOHHOTO THIIA, yKOMIUIEKTOBAHHBIC CHELHAIM3HPOBAHHON MEOEIbIO M TEXHUYECKHMMHU CPEACTBAMH O0yUYCHUS:
MyJIBTHMEANIHOE 000pyI0BaHNUE VIS IPEAOCTaBICHUs YueOHON nHbopManun GOJbIION ay TUTOPHU H/WITH 3BYKOYCHIMBAIOIIee 000py10BaHUE (CTAllMOHAPHOE WK

7.3 | TlomereHus AJ1sl CAMOCTOSITEIbHON paﬁo'rm, OCHAIICHHBIC KOMHB}OTepHOﬁ TEXHUKOH ¢ BO3MOKHOCTBIO MOJIKIIOYEHUS K CETH "I/IH’I‘epHeT" u o0ecrieyeHuEM JocTyna

B IEKTPOHHYIO HHPOPMALMOHHO-00Pa30BaTEIbHYIO CPEly YHUBEPCHTETA.

7.4|omewtenus 11 XpaHEHUs. ¥ POQHUIAKTHYECKOTO 00CITyKHBaHUs y4eOHOr0 000py 10BaHUs

7.5|JIaGoparopuu, OCHAILICHHbIE CIICLUAILHBIM JIA00PATOPHBIM 000PYAOBAHUEM:

7.6|JTaboparopusi MexaHMKH, BKIIFOYaromas: 6;10k anekrponusiid ®M1/1, mammua Atysa PM11, mastauk Makcsemta ®@M12, yHUBepcalbHbIH MasiTHHK
OM13,mastHnk O6epoexa DM 14, moyns FOnra u moxyns casura @M 19, coynapenue mapos PM17;

7.7|JTabopatopust SIeKTpUYECTBa U MarHeTU3Ma, BKitovatomas: crerapl TKO anekrpuyectBa u MarHeTusma, B Tom uncie ocimmiorpadsr C1-94, reHepaTopsl CUTHAIOB

HU3Ko4acToTHBIE ['3-118, MCTOUHMKY MUTaHMS, Mara3uHbl CONPOTUBIICHUI, Habop MoyJeit PI1D;

7.8|JTabopaTopust ONTHKH, BKIIOYAIONIAsk KOMIUIEKT onTHYecKoro obopynosanus PMC, B ToM uncie: 6a3bl ONTHYECKOH CKaMBH, MOJTYTIPOBOAHUKOBBIC JIA3EPHI C
IOCTHPOBOYHBIM MOJLYJIeM, (JOTOIPUEMHUKH, HAOOP JIMH3, SKPaHbI ¢ MacIITabHOl ceTKoM; aBToTpanchopmarop oxHodasublii JJATP-2,5; komiuiekt doumii.




