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1. HEJIX OCBOEHUA JUCHHUIIJIMHBI (MOAYJIS)

1.1

L[eJII: IpeTrIogaBaHus TUCHOUILINHBI:

1.2

(bopmupoBaHre y 00yJaIOMUXCs €CTECTBEHHOHAYYHOT'0 MUPOBO33PEHHST; HAYTHOT'O MBIIICHHUS; IEIOCTHOTO MPEACTABICHUS O
(bM3UYeCKUX 3aKOHAX OKPY)KAIOIIET0 MUPA B UX €IMHCTBE M B3aNMOCBS3H; HABBIKOB IPMMEHEHHS IOJIOKEHUH (hyHIaMEeHTaIbHOH
(M3HKY IPH PEIICHNN KOHKPETHBIX MPEAMETHO-TIPOMIIIBHBIX 33139, TEOPETUIECKOM U MPaKTHYECKOW 0a3bl TS YCIEIIHOTO
OCBOCHHS UMM CIIELUATIBHBIX JUCIUIIIHH.

1.3

3a1aun JUCIUILUINHEI:

1.4

— OCBOCHHUE 00YJaIOIUMUCS 3HaHUH 00 OCHOBHBIX (DM3MYECKUX SIBICHUSX U MPOLECCAX, OCHOBHBIX (PU3UUECKUX BEITUUMHAX U
(bU3UYeCKUX KOHCTAaHTaX, OCHOBHBIX (PH3HUECKHX 3aKOHAX M TPAHHULAX X MPUMEHHUMOCTH, QyHIaMEHTaIbHbIX (PU3HUECKUX
HKCIIEPUMEHTAX U UX POJIM B Pa3BUTHH HAyKH, HA3HAYECHUU M NPUHIUINAX AeHCTBUA BaKHEHIINX (pru3nueckux npubopos;

1.5

— nproOpeTeHre 00yJarOIMMHUCS YMEHUH 00BCHUTH OCHOBHBIC HAOIIOIaeMbIe TPUPOTHBIC U TEXHOTCHHBIC SIBJICHUS U 3(P(EKThI
Ha 0a3e 3aKOHOB KJIACCUYECKOW U COBPEMEHHOW (DU3UKH;

1.6

— npuoOpeTeHne 00yJaIOIIUMHUCS YMEHUI U HABBIKOB UCIIOJIb30BAHUS METOIUKH (PU3HMUYECKUX U3MEPEHUI U 00paboTKH
OKCIIEPUMCHTAJIbHBIX JAaHHBIX, UCIIOJIb30BAHUA METO0B q)I/ISI/I‘{eCKOFO MOJCINPOBAaHUA I PCIICHUSA KOHKPETHBIX
€CTECTBEHHOHAYYHBIX M TEXHHIECKHX 3a/1a4;

1.7

— nprobpeTeHre 00yYarOIMMHUCS HABBIKOB SKCILTyaTallud OCHOBHBIX PHOOPOB U 000PYI0BAHUS COBPEMEHHOM (HU3MUECKON
nabopaTtopuu, 00pabOTKH U UHTEPIIPETUPOBAHUS PE3yIbTATOB IKCIICPUMEHTA.

1.8

2. MECTO JUCIHUATIIJIMHBI (MOAY.JII) B CTPYKTYPE OBPA3OBATEJILHOM ITPOT'PAMMBbI

Lk (pazgen) OIT: [51.0.09

3. KOMIIETEHIIMHX OBYYAIOIIEI'OCs, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHMA JUCHUIIJIMHBI (MOY JIS)

OIIK-1 Cnoco6eH periath MHKECHEPHBIC 33/1a4H B TPO(ECCHOHATBHOI ESITEBHOCTH C UCTIOJIb30BAHUEM METOJIOB €CTECTBEHHBIX HAYK,
MaTeMaTHYECKOTO aHAITN3a U MOJIEITHPOBAHUS

OIIK-1.2 HpI/IMeHHeT OCHOBHBIC IMOHATHSA U 3aKOHbI €CTCCTBCHHBIX HAYK JJIs1 pCIICHUSA Hpe)lMeTHO-HpOCbI/IJ'ILHLIX 3ajJ1a4

OIIK-1.3 IIpuMeHsieT ecTeCTBEHHOHAYYHBIE METO/IBI TECOPETUIECKOI0 U 3KCIIEPUMEHTAILHOTO HCCIIEI0BaHNUS OOBEKTOB, IIPOIIECCOB,

SIBJICHHI;

MIPOBOJUT IKCIIEPUMEHTBHI 110 3aJJaHHOW METOIMKE U aHATIM3UPYET Pe3yIIbTaThl

B pesyabTaTe ocBOeHHSI JHCUHMILIHHBI (MOY.151) 00yUYarOLIUIiCs J0/KEeH

3.1

3HaTh:

3.1.1

OCHOBHBIE NOHSTHUS U 3aKOHbI KITACCUYECKON U COBPEMEHHOM (DM3MKHU U UX POJIb B PEIIECHUHU NIPEAMETHO-IPOGHIBHBIX 33a4;

3.12

METO/IBI TEOPETHYCCKOTO U HKCIICPUMEHTAIIBHOTO HCCIICNOBAHUS (PU3UUCCKUX OOBEKTOB, IIPOLIECCOB H SIBJICHHUMN, METOHKY
MPOBEICHUS U 00pabOTKH Pe3yJIbTaTOB (PU3MUECKOTO IKCIIEPUMEHTA

3.2

YMeTh:

321

HCII0JIb30BAaTh OCHOBHBLIC ITOHATUA U 3aKOHBI (1)I/I3I/IKI/I JUISL pCIICHUA Hpe)lMeTHO-HpO(l)I/IJ'ILHI)IX 3ajJa4d,

322

MMPUMEHATHb METOJABI TCOPETHUUCCKOI'O U SKCIIEPUMCHTAJIBHOI'O UCCIICIOBaHU (I)I/ISI/I‘{CCKI/IX O6T>€KTOB, IpoueccoB u HBHGHHﬁ,
MIpOBOAUTH (I)I/I3I/I‘IGCKI/16 OKCIIEPHUMCEHTHI 110 SaﬂaHHOﬁ METOJUKE U O6pa6aTI>IBaTI> UX pe3yJIbTaThbl

33

Baagern:

3.3.1

HaBBIKAMH ITPUMEHEHHUS] OCHOBHBIX TIOHATHI M 3aKOHOB KJIACCUIECKOH U COBpEeMEHHON (PH3UKH ISl pelIeH s IIpeIMeTHO-
npoduIbHBIX 3a7a4;

332

HaBablKaMH IIPUMEHCHHUS METOJA0B TCOPETUUCCKOI'0O U SIKCIIEPUMCHTAJIbHOI'O UCCIICIOBAHUSL (I)I/I3I/I'-IGCKI/IX 06T)eKTOB, IIPOLECCOB U
SIBHCHI/IfI, HaBbIKaMH IIPOBEACHUSA (bI/I3I/I‘IeCKI/IX OKCIIEPUMEHTOB IO 3aﬂaHHOﬁ MCTOIUKE U 06pa60TKI/I HX pE3yJIbTaTOB

4. CTPYKTYPA U COAEP KAHUE JTUCHUIIJIMHBI (MOAYJISA)

Kon

3aHATUSA Kypc

HaumeHoBaHue pa3/ie10B U TeM /BU] 3aHATUS/ Cemectp / | Yaco | IIpumeuyanue

Pazpen 1. PUBUIYECKHUE OCHOBbI MEXAHHUKH




1.1

KUHEMATUKA MATEPUAJIbHOU TOUKU [Ipenmer u MmeTombBI
MexaHWKU. Monenn MaTepuaibHON TOYKH U TBepaoro Tena. [lonsTre cuctemsl
orcuera. BekTopHOe ¥ KOOpIMHATHOE ONMCAHKE ABIKEHUS MaTePUAIbHON TOUKH.
OCHOBHBIE KHHEMATHYECKUE XapAKTEPUCTHKU MaTePHAILHON TOUKH: PaInyC-BEKTOP,
nepeMelleHNe, IPOIIeHHbIN MyTh, CPEHSS. U MTHOBEHHAsl CKOPOCTb, CPEAHEE U
MI'HOBEHHOE YCKOpEHHE, TaHT€HIIHaJIbHOE U HOpMaJIbHOE YCKOpeHHe. BpaiatensHoe
JIBIKEHHE MaTepUaIbHON TOUKH. BekTopsI yriza moBopoTa, yriioBoi CKOPOCTH U
YIJIOBOTO yCKOpeHUs. CBsI3b My yIJIOBBIMH U IMHEHHBIMH BeTMUMHAMU. /JIek/

1.2

OmnpenesneHue IWIOTHOCTH TBEPIOTO Tella MPaBUIIBHOM reoMeTpuaeckoit popmet. /Cp/

Kunemarnka mMatepuanbHoi Touku /IIp/

1.4

OCHOBbBI JMHAMUKMU ITOCTYITATEJIBHOI'O AIBMXEHM S TEJIA
IToctynarensHoe neuxenue. Ilepsolil 3akoH HerotoHa. [loHsTHE HHEPTHON MacChI
tena. Bropoii 3akon Hetotona u nonsrtue cuisl. Tpertuit 3akon Hetotona. Buner cuin.
Cuna TsDKeCTH, Crila BCEMUPHOTO TATOTEHUS, CHIIa YIPYTOCTH, CHJIa TPEHUSI.
HeunepuuanbHeie cucteMbl oTcueTa. [{eHTpoOeKHbIE CHITBI MHEPIUK U CHJTBI
Kopnosnuca. /Jlex/

1.5

OCHOBHI JAVMHAMHUKHA [IOCTYNATCJIbHOI'O ABUIKCHUS TEJIa /Hp/

1.6

M3yueHne 3aKOHOB MOCTYATEILHOTO JABUXKEHHUS ¢ IOMOIIbIO MalliiHbl ATByAa. /J1a6/

1.7

3AKOHBI UBSMEHEHU A 1 COXPAHEHU S UMITYJIBCA, DHEPTUUN 1
MOMEHTA UMITYJIbCA Nmrrynibc maTepuanbpHOM
TOYKH M MEXaHNYECKOM CHCTEMBI, 3aKOH €0 M3MEHEHUs U coxpaHeHus. LlenTp macc
MEXaHUYECKON CUCTEMBI U ypaBHEHHE €ro NBIKEeHHs. KiHeTnueckas sHeprus u
3aKOH ee M3MeHeHus. KoHcepBaTHBHBIE N HEKOHCEPBAaTHBHBIE CHITBL. [loTeHITaNbHAS
sHeprus. CBs3b MKy MOTCHIIMATBHOM SHEPTUeH U CUIION. 3aKOH M3MEHEHHS U
COXPaHEeHUS MOJTHOW MEXaHMYECKOW SHEPTUH CHCTEMbl. MOMEHT UMITYJTbCa
MaTCpI/Ia.]'[BHOﬁ TOYKH ¥ MEXaHUYECKON CHUCTEMBI, 3aKOH €ro UBMCHCHUA U
coxpanenus. /Cp/

1.8

IIpoBepka 3aKOHOB COXpaHEHHsI UMITYJIbCA U DHEPTUH NpU coynapenuu Ten /Cp/

1.9

JMHAMUKA BPAIIATEJIBHOI'O ABMXXEHW S TBEPZIOT'O TEJIA

OCHOBHOM 3aKOH BpaIlaTEIbHOTO JBHXEHHS TBEPJOTO TeJla BOKPYT HETIOABIKHOM
ocu. MoMeHT nHepiyy. Beryucienne MOMEHTOB HHEPLIMU OJAHOPOIHBIX
cummeTpuuHbIX Ten. Teopema LlTeitHepa u ee mpumenenue. Kunernueckas sneprust

BpAIATEeIbHOTO [BH)KEHHUSI TBEPIOTO TeIa.
/Cp/

1.10

W3y4yenue AMHAMUKH BpaIaTENbHOTO JBHXKEHHS C TOMOIIBI0 MasiTHUKa ObepoOeka.
/Cp/

Masrtark MakcBema. OnpezeneHie MOMEHTa HHEPIMHU Tl i POBEpKa 3aKOHa
coxpaHeHus sHepruu. /J1a6/

1.12

MEXAHNYECKUE KOJIEBAHU A

Omnpenenenue Koiaedanuid. XapakTepUCTUKU FapMOHNYECKHUX Konebanuil. @opmyna
CJIOXKEHUS IBYX TapMOHHYIECKHUX KoyreOaHui. [[puMepsl Koae0aTeTbHbIX CHCTEM:
MIPYKUHHbBIN, MaTeMaTHYECKUN ¥ (PU3NIECKUN MASTHUKH. Y PaBHEHHUE 3aTyXArOIINX
konebaHuil u ero peuieHue. XapakTepUCTUKY 3aTyXalOIUX KoneOaHui. YpaBHeHHe
BBIHYKJICHHBIX KOJle0aHUH 1Mo/ AeHCTBUEM rapMOHNYECKN U3MEHSIOIIEHCS BHEIIHEH
CHJIBI U €TO pellieHue. SIBneHne pe3oHaHca.

/Cp/

OrmpenienieHie yCKOPEHHs: CBOOOJHOTO MaCHHS IPU TOMOIH MaTEMaTHIECKOTO
masitHuka. /Cp/

1.14

Onpenenenue MOJyJIsl CIBUra ¢ IOMOLIBIO MPYXKUHHOTO MasiTHUKA. /Cp/

Pazpen 2. TEPMOJNHAMMUKA U MOJIEKYJISAPHASA ®U3ZUKA

2.1

SJIEMEHTBI TEPMOJINHAMUWKUN OCHOBHBIE OIpeIeNeHUs
U IIOHATHS TepMoAnHaMuKH. HyneBoe Hayano TepMOANHAMUKY U ITOHATHE
Temnepatypsl. TepmoanHamudeckrne QyHKINH cocTosHUS. [IepBoe Hagao
TepMoauHAMHUKH. TeroeMkocThb. M3ompoueccel. Bropoe Hayano TepMoaiHAMUKH B
pa3nuuHbIX GopMynupoBkax. [Tonstue TennoBoil Mamuael. KITJ[ TerioBoi MamuHeL.
Iuxn Kapuo u reopema Kapno. Hepasencrso Knaysuyca. Ourponus. Tperse Hauano
TepMoauHamuki. /Cp/




2.2

Onpenenenue ko3 duimerTa BI3KOCTH KUAKOCTH 110 meToy Ctokca. /Cp/

2.3

SJIEMEHTBI CTATUCTUYECKOU ®U3UKU.

OCHOBHBIE MTOJIOKEHUSI KHHETUYECKOH TEOPUH UIICaTIbHOTO ra3a. Y paBHEHUS
COCTOSTHUSI HIICATHHOTO U PEalbHOTO ra3a. Y paBHEHHE KHHETHIECKOW TEOPHH Ta30B
st naBinenus. @azosoe npoctpancTBo. Oynkius pacnpenenenus. Kimaccnyeckas u
KBaHTOBas cTaTUCTHKA. Pacmipenenenne MakcBemta. bapomerpuueckas Gpopmyona.
Pacnipenenenne bonpnmana. [lonsiTie o kBaHTOBO# cratncTiKe bo3e-DitHmTeitHa 1
®epmu-/lupaka. CBA3b SHTPONHHU C TEPMOJUHAMUYECKON BEPOSITHOCTHIO. SIBICHUS
TepeHoca.

/Cp/
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OrmpesienieHIe OTHOIICHHS TEIFIOEMKOCTEH ra3a METOJ0M aHabaTHIecKOro
pacuupenus. /Cp/

Pa3zpen 3. QJIEKTPUYECTBO U MAT'HETU3M

3.1

DJIEKTPOCTATHUYECKOE ITIOJIE B BAKYYME

DNEeKTPUUYECKUH 3apsil ¥ dIEKTpOCTaTHIecKoe mojie. HanpspkeHHOCTh U OTeHIrAa
3JIEKTPOCTATHUECKOTO MoJIst. CBOWCTBO CYNEPHO3UIIUH IS 3JIEKTPOCTATUYECKUX
mosiedt. CBsA3b MEXIy HANPSDKEHHOCTBIO 3IEKTPOCTATHYECKOTO TIOJISl M TIOTEHIIHAIOM.
TToTok BekTOpa HANPSHKEHHOCTH JIEKTPHYECKOTO T0JIs Yepe3 MOBEPXHOCTh U TeopeMa
T"aycca. [Ipumenenue Teopemsl ["'aycca k pacdeTy 3JIeKTpOCTaTUYECKUX MOJICH.
TeopeMa 0 IUPKYJISIUK AJISI BEKTOPa HANPSDKEHHOCTH SIEKTPHUYECKOTO OIS,

/JTex/
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DJIEKTPOCTATHUYECKOE ITIOJIE B ITPOBOJJHUKAX U ANDJIEKTPUKAX
DNEeKTPUUYECKUH AUTIOND U DJEKTPUUECKUHN TUTIONBHBIA MOMEHT. J{UTOTbHBIE
MOMEHTBI MOJIEKYJI udJieKTpuKa. [lonspHbIe 1 HENONApHbIE JUAIEKTPUKH.
Tonspuzanus audnekTpukoB. Bexrop nonspusanuu. Teopema ["aycca mis Bekropa
MOJISIPU3AMU. BEKTOp AIIEKTPUYECKOro CMELIeH s, Y CIIOBHSI Ha TPaHUIIe IBYX
JIU3JIEKTPUKOB. [IpOBOHUKY B 3JIEKTPOCTATHUYECKOM I10JIE. DIEKTPOEMKOCTh
YEeOUHEHHOTO MPOoBOAHNKA. KoHIeHcaTOpBl. DHEPrHs CUCTEMBI 3apsii0B U

JIIEKTPUYECKOTO TOJIS.
/Cp/

33

DIEeKTPOCTATHUECKOE TI0JIe B BaKyyme U Bemiectse /I1p/

34

Hccnenoanue snekrpocrarnieckux nosieid. (Mzyuenue 3akona Oma.) /J1a6/

3.5

TTOCTOSHHBIN DJIEKTPUYECKHN TOK

VYcnoBus CylIecTBOBaHHS IIOCTOSIHHOTO SJICKTPUYECKOro Toka. Chila M IIIOTHOCTb
TOKa. YpaBHEHHE HENPEPhIBHOCTH. 3akoH OMa /Il OTHOPOAHOIO y4acTKa IEHH.
ONeKTpOABIKYIIAs CHJIa M HATpshKkeHne. 3akoH OMa Juts HEOHOPOAHOTO y4acTKa
nenu. [Ipasuna Kupxroga. [Tpumepst pacuera pa3BeTBICHHBIX 3JICKTPHUCCKHX LICTICH
¢ nomobio npasui Kupxroda. Pabora n momHocTs Toka. 3akoH Jxoynsa-JIenna.
/Cp/

3.6

INTOCTOAHHOE MATHUTHOE ITIOJIE B BAKYYME U BEIIIECTBE
MarsuTHas uaaykuus. 3akoH buo-Casapa-Jlannaca, MarHUTHOE 110JIE JBHXKYILETOCS
3apsna, cuia Jlopenuna, 3akoH Ammnepa. Teopema o IUPKYISIIUM I BEKTOPa
MarHuTHOM MHIYKIMU U ee TpuMeHeHue. TeopeMma ["aycca a1 MarHUTHOrO MoJIs.
MarHuTHbIE MOMEHTBI aTOMOB U MOJIEKYJ. BEKTOp HAMarHM4EeHHOCTH BEILECTBA.
Teopema 0 LIUPKYJISLUY [l BEKTOpa HAMarHUIEHHOCTH. MarautHas
BOCIPUMMYKBOCTb U MarHUTHAs IPOHUIIAEMOCTH BelliecTBa. HanpspxkeHHOCTD
MarHuTHOTO 1ojisl. TeopeMa 0 HMPKYISIINY I BEKTOPBI HAPSKEHHOCTH
MAarHUTHOTO TOJIS. Y CI0BHS Al MATHUTHOTO I10JIS Ha IPaHUIle pa3zena JIBYX Cpesl.
JuamarneTuku, napaMaraetuky. deppomMarueTuky. MarHuTHbII rUCTEpE3uUC.
Temmnepatypa Kropu. [Ipupona ¢peppomaraerisma.

/Cp/
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3.7

Ornpe/ienieHre OTHOIICHHS 3apsi/ia SJIEKTPOHA K €r0 MAacCe METO0M MarHeTpPOHa.
(Omnpenesnenre ropu30HTAIBHOM COCTABIISIONICH HHIYKIIMHA MarHUTHOTO TOJIsT 3eMJIN)
/Cp/

3.8

Onpenenenue paboThI BHIXO/A AJIEKTPOHOB 13 MeTaiua. /Cp/




3.9

DJIEKTPOJJUHAMUKA

3akoH 3ekTpoMarHuTHOW HHAYKIuu. [IpaBuio Jlenna. CriocoObl n3MeHEHUs
MarHuTHOro notoka. Ilpuposa 31ekTpoMarHuTHON UHIYKIUY. SIBIeHue
camouHayKuuu. UHaykTuBHOCTS. B3anmuas nnaykuus. B3anMHast ”HIyKTHBHOCTb.
Teopema B3aumHocTH. Tok cMmemenus. TeopeMa 0 HIUPKYISLIMK MarHUTHOT'O NOJIS B
cllydae NPUCYTCTBUSI IEPEMEHHBIX HJIEKTPUUECKUX Mojael. YpaBHeHHss MakcBeia B
HUHTErpanbHoOl dopme. /Jek/

3.10

VI3ydeHue siBIeHUs B3aUMHOI HHAYKIH.(CHATHE KPUBOI HAMarHUYMBAHUS U HETIIH
THCTepe3nca ¢ IOMOIIbIo ocrmmiorpada.) /Cp/

Pazpen 4. KOJIEBAHUS 1 BOJIHBI

4.1

SJIEKTPUYECKUE KOJIEBAHU

KoneGarenbHblil KoHTYp. CBOOOJHBIE HE3aTyXalOIHE U 3aTyXarolie TapMOHUYECKUE
KosieOaHus B KosebarenbHOM KOHType. DopMyiia i eproia KoJieOaHuii.
BrIHyXIeHHBIE TAPMOHNYECKHE KOIeOaHHs B KoyiebaTeIbHOM KOHTYpe. SIBneHne
pe3oHaHca. [lepeMeHHBIIT TOK. AKTHBHOE, HHIYKTHBHOE 1 eMKOCTHOE COIPOTUBIICHHE
B IIETIH IEPEMEHHOT0 TOKa. PaboTa 1 MOITHOCTH B IENHU IEPEMEHHOTO TOKA.
JelicTByrolee 3HaU€HHE TOKA M HATIPSKEHUSL.

/Cp/

4.2

SJIEKTPOMATHUTHBIE BOJIHBI

BKCHepI/IMeHTaJ'[BHOC TMOJTYUYCHUEC DJICKTPOMArHUTHBIX BOJIH. CyIHeCTBOBaHI/IC
9JIEKTPOMArHUTHBIX BOJIH KaK CJIEJCTBHE YpaBHEHUI MakcBea.
JuddepeninanpHoe ypaBHEHHE dJIEKTPOMATHUTHOM BOJIHBL. CBSI3b MEKIY
BEKTOpPaMHU HAIPSDKEHHOCTH 3JIEKTPHUECKOT0 M MAarHUTHOTO TOJIeH B
3JIEKTPOMAarHUTHOU BoJHE. [IpenoMiieHne 31eKTpOMarHuTHBIX BOJIH Ha TPaHUIE
paszaena qByx cpell. DHEprHs U MMITYJIbC JJIEKTPOMATHUTHBIX BOJIH.

/Cp/
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Hccnenoranue 3aTyXxaronmx konebanuii B konedarenbHoM KoHType /Cp/

Pa3pnen 5. OIITUKA

5.1

TEOMETPUYECKAS OIITUKA.

Ilonsarue cBeTOBOrO JTyya. 3aKOH NPSMOJIMHEHHOTO PacpoOCTPaHEHHs CBETOBBIX
Jy4el B OZIHOPOJHBIX Cpeiax. 3aKOH OTpaKeHHs. 3aKOH npesomiieHus. [IpuHun
®epma. [Tonnoe orpakenue. LlenTpupoBanHble onTuyeckue cucteMsl. [Ipenomnenue
CBETOBBIX JIy4eil Ha HOBEpXHOCTHU chepruueckoro 3epkana. [Ipenomienue cBera Ha
cepudeckoi TOBEPXHOCTH pasjelia IByX cpell. ToHkue JTUH3bL. M300pakeHne
MIPEAMETOB C MOMOMIBIO JINH3. OCHOBHBIE ()OTOMETPUUECKHE BETHINHEL.

/Cp/

52

MHTEPOEPEHINMA U JUDOPAKINA CBETA

KorepeHTHOCTh 1 MOHOXPOMATHYHOCTH CBETOBBIX BOJH. MIHTepdepeHnus caera,
yCI0BHE MAaKCUMYOB U MUHUMYMOB. OnbIT FOHra. IHTEpdepeHiys cBeTa B TOHKUX
IUIeHKaxX U miactuHkax. Onpenenenue nudpaxuuu. Ipunnun I'toiirenca- @penens.
Merton 30u @penens. Audpaxuus Openenst Ha KPyrJioM OTBEPCTHH U IUCKE.
Hudpaxuus @paynrodepa Ha ognoit menu. Judpakuus Opaynrodepa Ha
T(PaKIMOHHON peleTKe.

/Cp/

53

JUCIIEPCHUS U TOJISIPU3ALINA CBETA

Jucrniepcus cBera. DJIeKTPOHHAs TEOPHUs IUCIIEpCHU cBeTa. EcTecTBeHHBIN 1
HOJISIpU30BaHHBIN cBeT. [lossipu3anus cBeTa Npyu OTPAKEHUH U NPETOMIICHUH Ha
TpaHHULIE IBYX TUAJIIEKTPUKOB. [IpoX0Xk/IeHHE CBETA Yepe3 aHM30TPOITHbIC KPUCTAILIBI.
Tlonspuzanmonnble MPU3MBI ¥ OJSIPOUABL. 3aKkoH Manroca. AHanmm3
MIOJISIPU30BAHHOTO CBETA. BpalieHne miockocTH MOIIpHU3alyy.

/Cp/

5.4

WNutepdepenuns ceera. OnbiT FOHra. (M3MepeHne UIMHHBI CBETOBO# BOJIHBI C
MOMOIIBIO TUPPAKIUOHHON pemeTkr). (OnpeeneHue nmoxkasarens npeioMICHHs
CTeKJIa ¢ IOMOIIbI0 MUKpOcKoma). /Cp/

5.5

IpoBepka 3akoHa Maroca. (Onpenenenne ko3(hGHUIHUSHTA TOTIOMEHHUS MPO3pavHbIX
ten). (Onpenenenue yria noiHou nonspuzanuu). /Cp/

Pa3znen 6. JIEMEHTBI CIIEIIUAJTBHOM TEOPUM OTHOCUTEJIBHOCTH




6.1

IocTynaTel cienuanbHON TeOpuH OTHOCHTENbHOCTH. [Ipeobpa3zoBanus JlopeHna.
CnenctBus u3 npeodpasoBanuii Jlopenia. MarepBan Mmexay coobITusiMu. Vmiynbsc B
CIHEeNUAIbHON TEOPUH OTHOCUTENLHOCTH. OCHOBHOM 3aKOH PENISITUBUCTCKON
JTUHAMUKH MaTepUAIbHON TOUKH. DHEPrusl B CHELUAIBbHONW TEOPUH OTHOCUTEIILHOCTH.
/Cp/

12

Pazpen 7. KBAHTOBASL ®U3UKA

7.1

KBAHTOBAS OIITUKA

TemnoBoe m3nydeHue u ero xapakTepucTuku. 3akoH Kupxroga. 3akons! Credana -
Bonbumana u cmemienusa Buna. ®opmynel Penes-/lxunca u [lnanka. ['unoresza
ITnanka. @orousl. oTo3ddext. YpaBHeHue DiHIITEHHA 115 BHEIITHETO
¢doroaddexra. Jueprus u umnyisc porona. Jlasnenue ceera. dpdexr Komnrona u
€ro d71eMeHTapHas Teopusi. EAMHCTBO KOPIyCKyIApHBIX U BOJIHOBBIX CBOMCTB

3J'leKTp0MaFHI/ITHOFO I/ISJ'ly‘{eHl/Iﬂ.
/J1ex/

72

KsanroBas ontuka /TIp/

73

SJIEMEHTbI KBAHTOBOUM MEXAHUKU U ATOMHOU ®U3UKI

CriexTpsl aTOMOB U MoJieKyJ1. CriekTp aToMa Boziopoja. Teopust aroma BOJOpoAa 1o
Bopy. I'nnoresa ne bpoitna. Ceoiicta BoiH e bpoitns. CootHomenue
HeonpenenenHoctel I'eitsen6epra. BonHoBas QyHKIMS U ee BEpOATHOCTHAS
nHTepnperanus. Habaronaemple BeITMUMHBI B KBAHTOBOM MEXaHHUKE U UX U3MEPEHUSI.
Oo6miee ypasaenue Llpenunrepa. Craunonapaoe ypaBHenue llpenunrepa.
JIBrmxeHune cBOOOMHOM yacTHIlbl. J[BMKEHHE B TOTEHITUAIBLHOM siMe. [loTeHIMaTbHbIH
Oapbep. ['apMOHHUYECKHI OCIMILIATOP. ATOM BOJOPO/a B KBAHTOBOM MexaHuke. CrinH
anektpoHa. CIMHOBOE KBAaHTOBOE YMCIO. [IpHHIUI HEPa3TMIMMOCTH
TOXIECTBEHHBIX yacTull. depMHuoHBI 11 06030HBI. [lepromuueckas cucremMa 3JIeMeHTOB
Menneneesa.

/Cp/

12

7.4

OrmpesienieHie TeMIepaTypHOH 3aBUCHMOCTH HHTEHCHBHOCTH H3JIYYCHUS HUTH JIAMIIbI
HakanuBaHus.(V3y4yeHne 3aKOHOB TEIUIOBOIO M3JIyUSHHS C IIOMOILBIO IPKOCTHOTO
nupomerpa.) /Cp/

7.5

Dotodddekt. (CHITHE BOTBTAMIIEPHOH, JIIOKCAMIIEPHOH U CHIEKTPaTbHOM
XapaKTepUCTHK (POTOIIEMEHTA U ONpeiesICHUE PaOOThI BEIX0O/A MIEKTpoHa). /J1ab/

Pazpen 8. ®PU3UKA ATOMHOI'O SIJIPA U DJIEMEHTAPHBIX YACTHIL

8.1

SJIEMEHTDBI ®U3UKH ATOMHOI'O SAPA

HedexT maccsl 1 sHEeprus cBs3u aapa. CuH gapa U ero MarHUTHBIH MOMEHT.
Snepnsle cunbl. Monenu sapa. PaguoakTuBHoe U3Iyd4eHHEe U €ro BUIBL. -pacHag. -
U3JIy4YeHUe. -u3lydeHue. SaepHple peakuy 1 X OCHOBHBIE THUIIBL. Peaknus neneHns
anpa. llennas peaknus nenenus. Peakuus cMHTE3a aTOMHBIX SAEP.

/Cp/

10

8.2

OJIEMEHTBI ®U31KHU DJIEMEHTAPHBIX YACTHL]

Kracchl aneMeHTapHBIX YaCTHUI] M BUIBI X B3auMojelcTeuit. Kimaccuduxanus
3JIEMEHTApHBIX YacTull. IIpHHIMI HEPa3IUYUMOCTH TOXK/IECTBEHHBIX yacTull. CuH u
Jpyrue KBaHTOBBIE YHCIIA SJIEMEHTApHBIX. YacTUIBI U aHTHYACTHLBL. BO30HBI U
(epMHOHBL. AIpPOHBI U Me30HBI. JlenToHsl. [IpomexyTounsle 6030HbI. KBapku

TJTFOOHBL.
/Cp/

Paznen 9. CAMOCTOSATEJIBHAS PABOTA

9.1

TToxroroska k siekiusiv /Cp/

9.2

ITonroroBka k adopatopubsiM padoram /Cp/

93

ITonroroBka k npakTuyeckuM 3ausaTusm /Cp/

9.4

BeimonHeH#e 1BYX KOHTPOJIBHBIX padot /Cp/

17,2

Paznen 10. KoHTakTHBIE Yachl HA aTTECTAIMIO

10.1

Konrposnbusle padots! /KA/

0,8

10.2

Koncymnpramus nepen sx3amenom /KD/




10.3 Ox3amen /KD/ 1 0,35

10.4 3auer /KD/ 1 0,25

5. OHEHOYHBIE MATEPHUAJIbI

O1eHOYHBIE MaTepUAITBI IS IIPOBENICHHUS TPOMEKYTOYHOH aTTeCTAlMK 00YYAIOIIIXCS IPUBEICHBI B MPUIIOXKEHUH K pabodeit mporpamme
JCIIUTUINHEL.

@DopMBbI U BUJIBI TEKYIIETO KOHTPOJIS 110 TUCHUIUIMHE (MOIYIIO), BU/IbI 3a/1aHH, KPUTEPUH WX OLIEHUBAHUS, paclipeesieHue 0aioB 1o
BUJIaM TEKYILETro KOHTPOJIS pa3padaThIBalOTCS MPEIoIaBaTeNieM JUCIUILIMHBL C YYETOM €€ CIICHU(HKA U JOBOISATCS 10 CBEICHUS
o0yuaromuxcsi Ha NIepBOM y4eOHOM 3aHSITHH.

Texyuuidi KOHTPOJIb YCIIEBAEMOCTH OCYILECTBIISIETCS IPENOAaBaTeNIeM JUCUUIUIMHBI (MOIYJIs), KaK MPaBwiIo, ¢ ucroiszoBanueM DMOC
WY ITyTeM IPOBEPKU MUCEMEHHBIX paboT, MPeAyCMOTPEHHBIX PAaOOYMMU MTPOTrpaMMaMH AUCIUIUIIH B paMKaX KOHTaKTHOH pabOTHI
CaMOCTOSITEIIbHOM paboThl 00y4arommxcs. s pukcupoBaHMs pe3yJIbTaATOB TEKYIIEro KOHTPOJIS MOXeT ucnoib3oBatbesi DMOC.

6. YHEBHO-METOJNYECKOE © THOOPMAIIMOHHOE OBECHHEYEHUE JUCHUIIIUHBI (MOAY JIS)

6.1. Pexomenayemas aureparypa

6.1.1. OcHoBHas IUTEpPaTypa

ABTODBI, COCTABHTEIH 3arnaBue W3znatensc Omn. agpec
TBO. TOJI
JI1.1 |[Cagenbe 1. B. Kypc obmieit pusuku. T. 3. KBantoBas ontuka. AtomHast ¢usuka.|CaHKT- https://e.lanbook.com/b
®dusnka TBepaoro teia. dusnka aToMHOTO siapa u dnemMeHTapHbIX | [TeTepOypr [0ook/106893
YacTHI: yueOHOoe mocodne : Jlanb,
2018
JI1.2 |Cagennes 1. B. Kypc obmuieit ¢pusuku. T. 2. DIEKTpHUUECTBO U MaTHETHU3M. CaHkT- https://e.lanbook.com/b
Bounnel. Ontuka: yue6Hoe nocobue IetepOypr [00k/98246
: JIanp,
2018
JI1.3 |Cagenbes 1. B. Kypc o6mieit puzuku. T. 1. Mexanuka. MonekynsipHas ¢usuka: |CaHKT- https://e.lanbook.com/b
yueOHoe nocobue IetepOypr [ook/113944
: Jlanp,
2019
JI1.4 |YeptoB A.T'., BopoObeB |OGmas gusuka Mocksa:  |http://www.book.ru/bo
A.A., Makapos E.®., KuoPyc, 0k/933946
Oszepos P. I1., Xpomos 2020
B.U.




6.1.2. lomotHUTeIbHAS INTEPATYPA

ABTODEI, COCTaBUTEIHN 3arnaBue Wznarensc D11 azmpec
TBO. TOJI
JI2.1 |Hlamkapus W.IT., Oo6mas ¢uzuka. COopHUK 3a1a4 Mocksa:  |http://www.book.ru/bo
Kupbsiros A.I1., KuoPyc, 0k/933565
Ky6apes C.U., PazuHosa 2019
CM.
JI2.2 |BopobbeB A.A., UepToB |3agauHuk no pusnke Mocksa:  |http://www.book.ru/bo
AlT. KuoPyc, 0k/920827
2017

6.2 UndopManmoHHbIe TeXHOJIOTHH, HCTOJIb3yeMbIe IIPH OCYINECTBICHHH 06Pa30BaTEILHOTO NMPOoLecca Mo AUCHUILTHHE (MOTYJII0)

6.2.1 IlepeyeHb TMEH3UOHHOTO M CBOOOIHO PACTIPOCTPAHIEMOr0 MPOrPAMMHOI0 odecrevyeHust

6.2.1.1

[MS Office

6.2.2 Ilepeyenb npodeccHOHATBHBIX 023 JAHHBIX U MH(GOPMALHOHHBIX CIPABOYHBIX CHCTEM

6.2.2.1

EctecTBeHHOHayuHBIIT 00pa3oBaTenbHbI mopTai: http://en.edu.ru/

6.2.2.2

MexayHapoaHas nmpodeccuoHaibHast 6a3a qaHHbIxX «SpringerMaterials»: https://materials.springer.com/

6.2.2.3

KoncynpranT mitoc

6224

T'apant ACITMXT

7. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUTIIIMHBI (MOJY JIST)

7.1

VYuebHbIE ayAUTOPHH I IPOBEICHHUS 3aHATHI JTEKI[MOHHOTO THIA, YKOMIIEKTOBAaHHBIE CTIEIMATH3UPOBAHHON MeOeIbio ’
TEeXHUYECKUMHU CPEICTBAMU 00yUYEeHUs: MyIbTUMEAUIHOE 000pyA0BaHUE AT IpeloCTaBIeH s yueOHOH HH(pOpMaIUU OONBIION
ayIUTOPUH W/MIN 3BYKOYCHIIHBAIOIIee 000pyA0oBaHKE (CTAI[HOHAPHOE MM IEPEHOCHOE).

7.2

VueOHble ayIUTOPUH JIJIs TPOBEICHHS 3aHATHI CEMHHAPCKOTO THUIA, IPYIIOBBIX U UHIMBUIYaTbHBIX KOHCYJIBTAIMH, TEKYIIIETO
KOHTPOJIS U [TPOMEKYTOYHOM aTTECTALIMH, YKOMIUICKTOBaHHBIC CIICIHAIN3HPOBAHHON MEOCIIbIO i TEXHHYCCKHMHE CPEACTBAMU
o0y4eHus: MyJIbTUMEUITHOE 000pYI0BaHKHE W/IITH 3BYKOYCHIIMBAtoIee 000py10BaHue (CTAIMOHAPHOE HITH MEPEHOCHOE)

7.3

[TomereHus U1 CaMOCTOSITENBHOM PabOTHI, OCHAIIIEHHBIE KOMIIBFOTEPHOI TEXHUKOW C BO3MOXHOCTBIO TIOJKIIIOYEHHUS K CETH
"NuTepHer" u oOecnieueHHEM JIOCTYIIA B AJIEKTPOHHYO HH()OPMAIIMOHHO-00pa30BaTEIbHYIO CPEy YHUBEPCHUTETA.

7.4

TTomereHus i XpaHeHUs U TPO(UITAKTHIECKOTO 00CITy)KUBaHHS Y4eOHOTO 000pyI0BaHHUS

7.5

Ha60paTopHH, OCHAIICHHBIC CIICIUaIbHBIM HaﬁOpaTOpHLIM 060pyI[OBaHI/ICMI

7.6

JlabGopaTopHst MEXaHUKH, BKJIFOYAIOIIast: OJIOK 31eKTpoHHbI @M 1/1, mammna Ateyna ®M11, mastaiuk MakcBemia @M 12,
yHHBepcaibHblid MasTHUK DM 13, MasTHrk O0epbexa DM 14, moaynes FOura u Mmoayns capura ®M 19, coynapenue mapos
OM17,

1.7

JlaGoparopus 3eKTpuyecTBa U MarHeTU3Ma, BKItodaromas: cteHapl TKO aneKkTpuiecTBa 1 MarHeTu3ma, B TOM YKCIIe
ocumtorpagst C1-94, reHepaTops! CUTHAJIOB HU3KOYacTOTHBIE ['3-118, MCTOYHHMKYM ITHTaHWS, Mara3uHbl COIPOTUBIICHHI, HAOOP
monynei OIID;

7.8

JIabopaTopHs ONTHKH, BKIIIOYAIOMAs KOMIIIEKT OoITHIeckoro obopynosanus PMC, B ToM uncite: 6a3bl ONTHIECKOH CKaMbH,
MOy TIPOBOAHUKOBEIE JIa3€PhI C FOCTHPOBOYHBIM MOIYIIeM, (POTONPHEMHNUKH, HAOOp JIMH3, 3KPaHbI C MACIITAOHOH CETKOIH;
aBToTpaHcpopmarop ogHodasubiil JIATP-2,5; koMmIuiekT (ouiuii.




