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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/ICTABICHNS O (DI3UIECKIX 3aKOHAX OKPYKAOIIEro MUPa B X €IMHCTBE M B3aUMOCBS3H; HABBIKOB ITPUMEHECHUS
MOJ0KEHUH (PyHIaMEeHTaTbHON (PU3UKHU MPH PEIICHUH KOHKPETHBIX PEIMETHO-MIPO(UIBHBIX 3a/1a4; TEOPETUUECKOH U
[IPaKTUYECKOI 6a3bl AJIS YCHELIHOIO OCBOCHUS UMU CIIELUAIbHBIX TUCLUTUIMH.

1.3 | 3amaun AUCLUTUINHEL:

14— OCBOEHHE O0YJaIONIMMHUCA 3HaHUI 00 OCHOBHBIX (DM3MYECKHX SBJICHHUSIX M IPOIECCAaX, OCHOBHBIX (PH3NIECKUX
BEJIMUMHAX U (PU3MUCCKUX KOHCTAHTAX, OCHOBHBIX (PU3MUECKUX 3aKOHAX U TPAaHMUIAX X IPUMEHUMOCTH,
(byHIaMeHTaNbHBIX (PU3NUECKUX KCIIEPHMEHTaX U X PONIU B Pa3BUTHU HAayKH, HA3HAUEHUU U TIPHHIUINAX AeicTBUA
BaKHEHUIINX (PU3NIECKUX PHOOPOB;

1.5|- npuoOpeTeHne OOYJAIONIMMUCS YMEHUH OOBSICHUTH OCHOBHBIC HaONIOmaeMble PHUPOIHBIC H TEXHOTCHHBIC
siBIIeHUS ¥ 9(h(eKThl Ha 6a3e 3aKOHOB KJIACCHYECKOW U COBPEMEHHOM (hU3UKH;

1.6 |- pruoOpeTeHne 0O0YJAIONMMHUCS YMEHHH M HaBBIKOB MCIOJIG30BAHUSA METOIUKH (DH3HICCKIX H3MEPeHUI U
00pabOTKM SKCIIEPUMEHTAIBHBIX JaHHBIX, UCIIOJE30BAHHS METOIOB (PU3MUECKOTO MOICITHPOBAHUS JUIS PEIICHUS
KOHKPETHBIX €CTECTBCHHOHAYYHBIX M TEXHUUECKUX 32124,

1.7]— npuoOpereHne 00yJaoNIMUCA HABBIKOB KCIITyaTallMH OCHOBHBIX MPHOOPOB M 00OPYAOBAHUS COBPEMEHHON
¢duznueckoii naboparopuu, 06pabOTKH ¥ HHTEPIIPETUPOBAHUS PE3YNTATOB IKCIIEPUMEHTA.

1.8

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

wukn (pazmen) OIT: | b1.0.12

3. KOMIIETEHIIMHA OBYYAIOIETOCSI, POPMUPYEMBIE B PE3YJIbTATE OCBOEHUS INCIUIIINHBI
(MOAYJISA)

OIIK-1 CriocobeH mpUMEHSATh €CTECTBEHHOHAYIHBIC U OOIIEHHKECHEPHBIC 3HAHHS, METOIbI MATEMAaTHUECKOTO aHaIH3a H
MOJICITUPOBAHUS B IPOPECCHOHATLHON IESATENFHOCTH;

OIIK-1.2 HpI/IMeHHCT €CTCCTBCHHOHAYYHBIC METOAbI TCOPETHUCCKOTO U OKCIICPUMEHTAJIBHOT'O UCCIICIOBAHUA O6LGKTOB, IIpOoLECCOB,
SIBHCHI/Iﬁ, MMPOBOAUT DKCIICPUMCHTHI 110 SaHaHHOﬁ MCTOAMKE U aHAJIM3UPYCT PE3YIIbTAThI

OIIK-1.3 HpHMeHHeT OCHOBHBIC IOHATHSA U 3aKOHBI €CTECTBCHHBIX HAYK JJIS1 PEHICHUA Hpe,[[MeTHO-HpO(bI/IJILHLIX 3aJ1a4

B pe3yabTaTe ocBOeHUs IMCHUNIMHBI (MO1YJIs1) 00yUYaromMiics 10/13KeH

3.1 |3naTh:

3.1.1 [ METOIBI TEOPETHYECKOTO B IKCIIEPIMEHTAIFHOTO UCCIIETOBAHUS (PU3MUECKUX OOBEKTOB, IIPOIIECCOB U SIBICHUM,
METOIUKY IPOBEACHHS  00pPaObOTKH Pe3yIbTaTOB (PH3NIECKOTO HKCIICPUMEHTA;

3.1.2 | ocHOBHBIC TOHATHS M 3aKOHBI KIIACCHYECKOH W COBPEMEHHOW (DM3HKU M X POJIb B PEICHUH IPEIMETHO-TTPOPHUIBHBIX
3a1a4

3.2 | YmeTh:

3.2.1 | mpUMEHSTH METOABI TEOPETHIECKOTO 1 SKCIEPUMEHTAIBHOTO HCCIeI0BAHUSA (PH3UIECKIX 00BEKTOB, IIPOIIECCOB U
SIBICHHUH, IPOBOJUTH (Ppr3HUecKre SIKCIIEPUMEHTHI 0 3alaHHOH MeTOJUKe H 00pabaThIBaTh X PE3yNbTATHI;

3.2.2 | ucrionp30BaTh OCHOBHBIE HOHATHUS M 3aKOHBI (DM3UKHU JUTS PEIICHUS IPEAMETHO-IPOMIIBHBIX 3a1a4

3.3 | Bnagern:

3.3.1 | HaBabIKaM1 MPUMEHEHUS] METOZOB TEOPETHIECKOTO M SKCIIEPHMEHTAIBHOTO HCCIEA0BAHUS (PU3HUECKUX OOBEKTOB,
IIPOIIECCOB U SBJICHUH, HaBBIKAMH IIPOBEICHNS (PU3NIECKUX AKCIICPIMEHTOB IO 3aJaHHOH METONKe 1 00pabOTKH MX
PE3YIbTATOB;

3.3.2 | HaBBIKAaMHU IPUMEHEHHSI OCHOBHBIX ITOHATHI M 3aKOHOB KIIACCHIECKOH M COBPEMEHHOM (DM3UKH JUIS PEIICHUS TPEAMETHO-
npoMIBHBIX 33724

4. CTPYKTYPA U COJEPKAHUE JUCHUIIIMHBI (MOAY.JIS)

Kon HaumenoBaHue pa3aesioB u TeM /BU/l 3aHATHs1/ Cemectp | YacoB | IIpumeuanue
3aHATHS / Kypc

Paznea 1. PUSNYECKHUE OCHOBbI MEXAHUKHN

1.1 KNHEMATUKA MATEPUAJIBHON TOUYKI IIpeamer u 2 4
METO/Ibl MEXaHUKU. Mozenu MaTepralbHON TOUKHM U TBepaoro Tena. [lonsatue
CHCTEMBI 0TcUeTa. BeKTopHOE U KOOpANHATHOE OMHMCAHUE ABHKEHHS
MaTepualbHONU TOUKH. OCHOBHBIE KUHEMATUYECKUE XapaKTEPUCTUKU
MaTEpUAIIbHOU TOUYKU: pafilyC-BEKTOP, IEPEMELICHUE, IPOILIEHHBIH IYTh,
CpeIHsIs U MTHOBEHHAs! CKOPOCTb, CPEIHEE 1 MTHOBEHHOE YCKOPEHHE,
TaHTEeHIIMAIbHOE U HOPMAIIbHOE YCKOpeHue. BpamaTenbHoe IBIKEHUE
MaTepUallbHONW TOYKHU. BEKTOpEI yrila IOBOPOTA, YIIIOBOU CKOPOCTH U YIJIOBOIO
yckopeHus. CBs3b MEX/IY YIIIOBBIMU U JIMHEHHBIMU BennanHaMu. /JIex/




1.2

OmnpejesieHre MIOTHOCTH TBEPIOTO TENa MPABUILHON TeOMETPHUYCCKOM
¢dopmbl. /J1ab/

1.3

Kunemaruka marepuanbHoit Touku /T1p/

1.4

OCHOBBI JUHAMUKU TTIOCTYITATEJIbBHOI'O ABUXXEHUA TEJIA
IloctynarensHoe nBukenue. Ilepsrlii 3akoH Hptorona. [lonsTie nHEpTHOM
Maccsl Tena. Bropoit 3akon Hetorona u nonsitue cunel. Tpetuit 3akoH Herorona.
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 JAVMHAaMHUKH IOCTYNATCIbHOIO ABUXKXCHUA TCIa /Hp/

1.6

V3zydeHne 3aKOHOB ITOCTYIATENEHOTO JBIKEHHS C TOMOIIIBIO MaIIIMHEI
AtByna. /J1a6/

1.7

3AKOHBI UBMEHEHUA U COXPAHEHUWA UMITYJIBCA, SQHEPTMU U
MOMEHTA UMITYJIbCA Nmmynbe
MaTEepUaAIbHOW TOUKH U MEXAHUYECKOM CUCTEMBI, 3aKOH €T0 U3MEHEHUS U
coxpaHeHus. LleHTp Macc MEXaHUYECKOM CUCTEMbI U YPABHEHUE €0 JBUXKCHUS.
Kunernueckas sHeprus 1 3aKOH ee U3MeHeHHs1. KoHcepBaTUBHBIE U
HEKOHCepBaTUBHbIE CHIIbL. [loTeHInanbHas sHeprus. CBs3b MEXIY
NOTEHIMAIBHOM dHEprueil U cuaoi. 3aKOH U3MEHEHHS U COXPAHEHU MTOJIHOH
MEXaHMYECKOH dHEpruH cucTeMbl. MOMEHT UMITylbca MaTepUaIbHOU TOUKU U
MEXaHHYECKOH CUCTEMBI, 3aKOH €ro H3MEHEHHS ¥ COXpaHeHusL. /JIek/

1.8

3aKOHBI I3MEHCHUS I COXPAHCHUS UMITYIbCa, SHCPTHH K MOMEHTA
nmryneca /I1p/

1.9

ITpoBepka 3aKOHOB COXpaHEHHS HMITyIbca M SHEPTUH IIPH coynapeHun tei /J1a6/

1.10

JNHAMUKA BPAILATEJIbHOI'O IBMJKEHIWA TBEPIOI'O TEJIA
OCHOBHOM 3aKOH BpalllaTeIbHOTO JABMKEHUS TBEPAOTO Tella BOKPYT
HEMOoABWKHOU och. MOMeHT uHepuuu. Brruncnenne MOMEHTOB HHEPLUU
OJIHOPOJHBIX CUMMeETpUYHBIX Tel. Teopema IlItelinepa u ee mpumeHeHue.

Kunernyeckast SHEPIHs BpAIATEILHOTO ABHXKEHHS TBEPIOIO TEIa.
/Jlex/

JlmHaMuKa BpalaTelbHOTO ABMKECHUS TBepaoro Tena /I1p/

1.12

W3yyeHre TMHAMHUKY BPALIATENHLHOTO JBIKEHUS C TOMOIIIBIO MAsSTHHKA
Oo6epOeka. /J1ab/

1.13

Masruuk MakcBesuia. OnipezieieHre MOMEHTa WHEPIIUHU Tell ¥ IPOBEPKa 3aKOHA
coxpaHeHus sHepruu. /J1ab/

MEXAHWYECKHUE KOJIEBAHUA

Onpenenenne koynebanuil. XapakTepUCTHKA TaPMOHHUYECKUX KOJIeOaHUH.
@opmyrna ciioxeHns IByX rapMOHHYECKHUX Konebanuit. [Ipumepsr
KoJIeOaTEeNBHBIX CHCTEM: MIPYKUHHBIN, MAaTEMATHUSCKAH U (pU3NIECKUit
MAasTHUKH. YPaBHEHUE 3aTYXAIONIX KOJIeOaHUIl U eTo pelIeHHe.
XapaKTepUCTHUKHU 3aTyXaloMuX KojaeOaHuil. YpaBHEHUE BBIHYKIECHHBIX
KoJreOaHUH 10T IeHCTBHEM rapMOHNYECKH H3MEHSIOMISHCS BHETITHEH CHIIBI M €TO
pelenue. SIBienue pe3oHaHca.

/JTex/

Mexannueckue koniebanus /TIp/

OmnpeiesieHre YCKOPEHUs CBOOOIHOTO MAICHHS IIPH TOMOIIM MaTeMaTHIECKOTO
masaTtHuKa. /JIab/

Onpenenenne MOIYIS CIBUTA C IOMOIIBIO MIPYKUHHOTO MasiTHUKA. /J1ab/

Pazpnen 2. TEPMOJUHAMMUKA U MOJIEKYJIAPHAS ®U3UKA

2.1

OJIEMEHTBI TEPMOJVUHAMUWUKNA OcHOBHBIE
ompeeNieHNs U MOHATHS TepMOAMHaMUKU. HyneBoe Hauano TepMOAMHAMUKH U
MOHATHE TemIiepaTypsl. TepMoaguHaMUYecKre QyHKIMK cocTostHuL. [lepBoe
Hayayo TepMoanHaMuKkHd. TemmnmoemkocTts. M3onponeccsl. Bropoe Hauano
TEPMOJIMHAMUKH B pa3IHIHBIX (OopMyTUpoBKax. [[oHATHE TEIUIOBOW MAIIUHEIL.
KIIJ] Tennooii mammuel. [ukin KapHo u Teopema KapHo. HepaBeHcTBo
Knay3suyca. Outponus. Tperbe Hadao TepMoIuHAMUKH. /JIex/

2.2

OnemenTH TepMoanHaMuky /T1p/

23

Omnpenenerue K03 GUITHEHTA BI3KOCTH )XUAKOCTH o Metoay Ctokca. /J1ad/




24

OJIEMEHTBI CTATUCTUYECKOU ®U3UKN.

OCHOBHBIE N10JIOXKEHHS KUHETUIECKON TEOPUH UI€AIBHOTO ra3a. Y paBHEHUs
COCTOSTHUS HI€ATbHOTO U PEaibHOTO Ta3a. Y paBHEHNE KHHETHYECKON TeoOpruun
ra3oB 1 nasneHus. @azoBoe npocrpancTBo. OyHKIMS pacnpeneseHus.
Krnaccuueckas u kBaHTOBas cratucTuka. Pacnpenenenue Makcsena.
Bapometpuueckas popmyna. Pacnpenenenne bonbimMana. [Tonstue o
KBaHTOBOU cratuctuke boze-OitHmreitHa u ®epmu-/upaka. CBsi3b SHTPOIIUHU C
TEpPMOJIUHAMUYECKOHN BEPOATHOCTBIO. SIBIIeHU IIEpEHOCA.

/JTex/

2.5

OrnpenieneHrie OTHOIICHUS TEMJIOEMKOCTEH ra3a METOIOM auabaTHuecKoro
pacmupenwst. /J1a6/

2.6

OnemeHTHI cTaTicTHYecKor Gusnku /TIp/

Pazgen 3. JJIEKTPUYECTBO U MATHETHU3M

3.1

OJIEKTPOCTATUYECKOE IIOJIE B BAKYYME

DNeKTpUUECKUH 3aps]l U JIEKTpocTaTHueckoe nose. HanpsxeHHOCTh U
MOTEHIUAT AEeKTPOCTATHUECKOTO 1oisi. CBOMCTBO CYMEpIO3UIINH ATs
INEKTPOCTATHUECKUX ToJIeH. CBsI3b MEXK Ty HANPSKEHHOCTBIO
3JEKTPOCTATUYECKOTO NOJI U NoTeHIuanoM. IIoTok BeKTopa HanpsKEeHHOCTH
3JIEKTPUYECKOTO IOJIS Yepe3 II0BEPXHOCTh U TeopeMa ['aycca. [IpuMenenue
TeopeMsl ['aycca k pacueTy anekTpocTaTHueckux nosei. Teopema o HUPKYISALINU

JJIs1 BCKTOpa HaHpH)KCHHOCTI/I BHCKTpI/IquKOFO I10JI4.
/JTex/
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SJIEKTPOCTATUYECKOE ITIOJIE B TIPOBOAHUKAX 1 JUDJIEKTPUKAX
ONEKTPUYECKUH TUIMOIb ¥ DIIEKTPHYESCKUI JUIONBHBIH MOMEHT. J{uIonbHbIe
MOMCHTBI MOJICKYJI JUDJICKTPHKA. HOJ’[HPHHG 1 HCHIOJIAPHBIC JUIJICKTPHUKH.
Ionspuszanus nusnextpukos. Bekrop nonspusanuu. Teopema 'aycca mist
BEKTOpa MOJIIpU3aLi. BEeKTOp 31eKTpHuecKoro cMenieHns. Y CIoBUs Ha
TPaHULIE ABYX AUDIIEKTPHKOB. [IpOBOAHUKN B 3JIEKTPOCTATHYECKOM IIOJIE.
DNEeKTPOEMKOCTh YEAMHEHHOTO NMPOBOIHNKA. KoHIeHCAaTOPBI. DHEPTHs CHCTEMBI
3apsAA0B U DJICKTPUICCKOT'O T10JIA.

/JTex/

33

DnexTpocTaTUyeckoe moje B Bakyyme u Berectse /I1p/

34

HccnenoBanune snekrpoctarndeckux noneid. (M3ydenue 3akona Oma.) /J1a6/

3.5

MOCTOAHHBIN DJIEKTPUMYECKHUHN TOK

VYcnoBust CyliecTBOBaHUS MOCTOSHHOTO 3JIeKTpruueckoro Toka. Cuna u
IUTOTHOCTH TOKAa. Y paBHEHNE HENPEPHIBHOCTH. 3akoH OMa AJIsl OTHOPOJHOTO
ydacTKa IemH. DIeKTPOABIKYINAS CUlIa U HampshkeHue. 3akoH Oma ams
HeoHOpoHOTO ydacTka nend. [Ipasuna Kupxroda. Ilpumepsr pacuera
Pa3BETBIICHHBIX AJICKTPUYECKHX IIeTel ¢ moMomrso nmpasmi Kupxroda. Padorta n
MOILHOCTb TOKa. 3akoH Jlxoyns-JleHna.

/JTex/

3.6

TTocTostHHBIH dMIeKTpU4ecKuit Tox /I1p/

3.7

ITOCTOAHHOE MAT'HUTHOE TIOJIE B BAKYYME U BEIIECTBE
MarunutHas naaykius. 3akoH bro-Casapa-Jlamiaca, MarHUTHOE TIOJIE
JBIDKYILIErocs 3apsja, cuia Jlopenua, 3akon Amnepa. Teopema o HHPKYISLIUH
Ul BEKTOpa MarHUTHOM HHAYKLIUY U ee npuMeHenue. Teopema ['aycca mist
MAarHUTHOTO TOJIS.

MarHuTHble MOMEHTBI aTOMOB M MOJIEKYJ. BEKTOp HAMarHMYeHHOCTH BEIIECTBA.
Teopema 0 HUPKYISALUY U1 BEKTOPa HAMarHU4eHHOCTH. MaruutHas
BOCIIPUUMYHUBOCTb U MarHUTHAas MPOHHUIIAEMOCThH BelecTBa. HampspkeHHOCTh
MarHuTHOTO noJjs. Teopema o0 HUPKYISALNU 1)1 BEKTOPHI HAPSKEHHOCTH
MAarHUTHOTO MOJIs. Y CIOBUSI U1 MAarHUTHOTO TIOJISl HA TPaHUIle pa3lielna ABYX
cpen. Jlnamarneruku, napaMaraeTuku. @eppoMarseTuky. MarHuTHbIN
ructepesnc. Temneparypa Kiopu. [Tpupona deppomarnernszma.

/JTex/

3.8

ITocrostHHOE MarHUTHOE MoJie B Bakyyme U Beuiectse /I1p/

3.9

OmnpenerneHre OTHOIICHNUS 3apsiia JIEKTPOHA K ero Macce METOJ0M MarHeTpoHa.
(Ompenenenne ropu30HTALHON COCTABIISIONIEH MHIYKIIMA MAaTrHUTHOTO TOJIS
3emun) /J1a6/

3.10

Omnpenernenre padOTHI BBIXOJIA IEKTPOHOB U3 MeTasa. /J1ad/




3.11

SJIEKTPOJJUHAMUKA

3akoH aneKTpoMarunTHO! nHIyKIuH. [Ipasuio Jlenma. CriocoObl H3MEHEHUS
MarHUTHOTO TOTOKa. [Iprposa 31eKTpoMarHUTHON HHAYKINH. SIBIeHHe
caMouHIyKUMU. MHIyKTHBHOCTD. B3aumHas unnykuus. Bzaumuas
WHIOYKTUBHOCTB. Teopema B3auMHOCTH. ToK cMmeleHus. Teopema 0 HUPKYISALUuU
MarHUTHOTO MOJIs B CIy4ae MPUCYTCTBUS NEPEMEHHBIX IIEKTPUIECKHUX MOJEH.
VYpasHeHns Makcseiuta B HHTeTpansHOit hopme. /Jlex/

3.12

Onexrpoamaamuka /T1p/

3.13

W3yuenue siBnenust B3anMuon nHAyKIun.(CHITHE KPHBOW HAMATHUYIUBAHUS U
MIETIIU THCTEepe3rca ¢ MOMOIIBIo ocuiutorpada.) /J1ad/

Pazgen 4. KOJIEBAHUS 1 BOJIHBI

4.1

SJIEKTPUYECKUE KOJIEBAHUA

KonebarenbHblit koHTYp. CBOOOIHBIE HE3ATYXAKOIINE U 3aTyXaOIIHE
rapMOHMYECKHE KoJleOaHus B KoebaTeTbHOM KoHType. Dopmyra 1 neproia
kosiebaHui. BEIHYXIeHHBIE TapMOHHYIECKHE KOJIEOaHUs B KOJIeOaTEeIEHOM
KOHTYype. SIBienue pe3oHaHca. [lepeMeHHbII TOK. AKTUBHOE, MHIYKTUBHOE U
€MKOCTHOE CONPOTHBIICHUE B LIETIH IIEPEMEHHOT0 ToKa. PaboTa 1 MOIHOCTb B
IIeTIN TTIePEeMEHHOTO ToKa. JleficTByromee 3HaYeHIE TOKa U HAIPSDKEHHUS.

/JTex/

4.2

SJIEKTPOMAT'HUTHBIE BOJIHBI

DKCIIEpUMEHTAIBHOE TTOJIydeHHE JICKTPOMAarHUTHBIX BOJH. CyIiecTBOBaHHE
9JIEKTPOMAaTrHUTHBIX BOJIH KaK CIIE/ICTBHE ypaBHEHHI MaxkcBeria.
JuddepennuanpHoe ypaBHECHHE HIEKTPOMATHUTHON BOTHBL CBSI3b MEXKITY
BEKTOPaMH HaIPSHKEHHOCTH 3JIEKTPHYECKOTO M MAarHUTHOTO T10JIeH B
AIIEKTPOMAarHUTHOH BoHe. [IpermoMieHue 3JeKTpOMarHUTHBIX BOJTH HA TPaHHIE
paszerna IByX cpe. DHepTHus U HMITYJIbC SIEKTPOMATHUTHEBIX BOJIH.

/JTex/

43

HccenenoBanue 3aTyxaronux Koyebanuii B kosebaTensHOM KOHTYpe /J1ab/

Pazgen 5. OIITUKA

5.1

T'EOMETPUYECKA S OIITUKA.

IonsTHE CBETOBOTIO Jy4a. 3aKOH MPAMOIMHEHHOTO pacpOCTPaHEHH s CBETOBBIX
JTyded B OTHOPOJIHBIX CpefiaXx. 3aKOH OTPakKeHUs. 3aKOH MPETOMIICHHS.
IIpunnun ®@epma. IHonHoe oTpaxeHue. LleHTpUPOBaHHBIE ONTUYECKUE CUCTEMBI.
IIpenomieHne CBETOBBIX JIyuel Ha MOBEPXHOCTH C(HEPUUECKOTO 3epKaa.
IpenomineHue cBera Ha chepUIeCcKOi ITOBEPXHOCTH paszena AByX cpexl. ToHkue
TUH3BL. 1300paxkeHHe IPEAMETOB ¢ ITOMOIIBI0 TNH3. OCHOBHBIE
(hoToMeTpuUIeCKIe BETUIUHEL.

/JTex/
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DekTpoMarHuTHbIe KojiebaHus 1 BoJHBI. ['eomerpudeckas onrtuka /I1p/

53

WHTEPO®EPEHIIVA N1 JUDPAKINS CBETA

KorepeHTHOCTh 1 MOHOXPOMATHYHOCTh CBETOBBIX BOJIH. HTepdepeHus ceeTa,
YCIOBHE MakCUMYOB U MUHUMYMOB. OnbIT FOHTa. HTEepdepeHnus caera B
TOHKHX IICHKaX W IacTHHKax. Onpenenenne qudpakmun. [Ipuamumn [roirenca
-®penemnsa. Meron 30 @penens. udpaknus Operens Ha KPYTJIOM OTBEPCTHH U
nucke. udpakius Opaynrodepa Ha oanoi menn. Judpakuns Opaynrodepa
Ha AU(PaKIHOHHON pEIIeTKe.

/JTex/
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JUCIIEPCHA U ITIOJIAPU3ALINS CBETA

Jucnepcust cBeta. DneKTpoHHAs TeOpUs Aucnepcur csera. EctecTBeHHBIN U
MOJISIpU30BaHHbIN cBeT. [Tonspusanus cBeTa Npu OTPaKEHUU U IPETOMIICHUH Ha
TpaHMILE IBYX AUNIEKTPUKOB. [IpoxoxaeHuE cBETa Yepe3 aHU30TPOIIHBIE
KkpucTausl. [lonspu3annoHHbIe IPU3MBI U TOIApouabl. 3akoH Maroca. AHamU3
MOJISIPU30BAHHOTO CBETA. BpallieHne miockocTy NoIIpU3aliH.

/JTex/

5.5

Boxnosas onruka /Ip/

5.6

Wnrepdepennus csera. Oneit IOHTa. (M3MepeHne JIHHHBI CBETOBOM BOJIHBI C
MIOMOIIBIO TU(pakuoHHO# pemerkn). (OnpeneneHue moKasaTens MpeIOMICHUS
CTeKJIa ¢ TIOMOIIBI0 MUKpOcKora). /J1ab/

5.7

IIpoBepka 3akona Manroca. (Onpenenenne ko3 HUIIEHTA TOTIIOIIECHHS
mpo3paunsix Ten). (OnpeneneHye yria MoHON nonaspusanuu). /J1a6/




Pazgesn 6. KBAHTOBAS ®U3UKA

6.1

KBAHTOBAZ OIITHUKA

TeruroBoe U3ITydeHne U €ro0 XapaKTepUCTHKH. 3akoH Kupxroga. 3akoHbI
Cretana - Bonpiimana u cmemnienns Buna. @opmyner Penes-/xxunca u I1nanka.
T'unoresa Inanka. ®@oronsl. PoTodhdhekt. YpaBHeHHe DtHINTEHHA TS
BHemHero (otodddexra. JHeprus U uMITynsc GoToHa. /laBaeHue cBeTa.
S¢dext KomnroHa u ero aneMeHTapHas Teopus. EANHCTBO KOPIyCKYISIPHBIX U
BOJTHOBBIX CBOIICTB 2JIEKTPOMAarHUTHOTO U3ITy4eHHUS.

/Jlex/

6.2

KsanToBas ontuka /TIp/

6.3

OJIEMEHTBI KBAHTOBOU MEXAHUKU 1 ATOMHOU ®U3UKU
CriekTpbl aTOMOB U MoJiekyi. CriekTp aToMa Bogopoaa. Teopus aToma BoAopoaa
o bopy. I'mnoresa ne bpoitnsa. CpoiictBa BoisiH ae bpoiinsa. CooTHomeHue
HeonpenenenHocteil ['eizendepra. BomHoBas GhyHKINS U ee BEpOSTHOCTHAS
unTepnperanus. Habmonaemple BeTMYMHBI B KBAHTOBOI MEXaHUKE U X
n3mepenust. O6imee ypapaenune llpennnrepa. CtanioHapHOE ypaBHEHHE
penuarepa. JIBnxeHue cBOOOTHON YaCTHIIBL. J[BHKEHUE B TIOTCHIINAIBHOM
sive. [ToTennuanbHbIil 6apsep. ' apMOHHYIECKHH OCIMIIIATOP. ATOM BOJOPOIA B
KBaHTOBON MexaHuke. CriuH 31ekTpoHa. CIIMHOBOE KBAaHTOBOE 4nciio. [IpuHimmn
HEepa3IMINMOCTH TOXKIECTBEHHBIX YacTHIl. DepMHOHEI U O030HEI.
Ilepuonuueckas cucrema 371eMeHTOB MeHzeneeBsa.

/JTex/

6.4

DJeMeHThl KBAHTOBOW MEXaHUKU M aTOMHOM ¢uzuku /Ip/

6.5

Omnpenernenre TeMIepaTypHOH 3aBHCUMOCTH HHTEHCHBHOCTH W3ITyICHHS HATH
naMisl HakanuBaHus.(M3ydeHne 3aK0OHOB TEIIOBOTO U3TY4E€HHS C TOMOIIBIO
SIPKOCTHOTO TIpoMeTpa.) /J1ab/

6.6

doTtordhpekt. (CHATHE BOIBTAMITEPHOM, JIIOKCAMITIEPHOM U CIIEKTPaTbHOM
XapaKTepUCTHK (OTOdTIeMEHTa U OIpeieNIeHHe paOOTHI BEIX0/1a
anekTpoHa). /J1ab/

Pasznen 7. PU3UKA ATOMHOI'O AJAPA U DJIEMEHTAPHbBIX YACTHUI]

7.1

OJIEMEHTbBI ®U31MKU ATOMHOI'O APA

Jedext maccel v dHeprus cBs3u siapa. CruH siIpa U €ro MarHUTHBIA MOMEHT.
Snepusbie cunbl. Moaenu snpa. PannoakTuBHoe U3Ty4eHUE U €T0 BUABL. -
pacnaj. -u3IydeHHe. -u3nydeHue. SaepHble peaklui U UX OCHOBHBIE THIIBL.
Peaxnus nenenus siapa. Llennas peakuus aenenus. Peakuus cuHTe3a aTOMHBIX
sanep.

/Jlex/

7.2

SJIEMEHTBI ®U3UKU DJIEMEHTAPHBIX YACTHL]

Kiaccpl a51eMeHTapHBIX YacTHI] U BUABI X B3auMoaercTBuid. Knaccuduxarus
9JIEMEHTapHBIX YacTUIl. [IpHHITNIT Hepa3THIMMOCTH TOX/ICCTBEHHBIX YaCTHII.
ChuH u Apyrue KBaHTOBBIC YHCIIA 3JIEMEHTAPHBIX. YaCTHIBI 1 aHTUYACTHUIIBL.
Bozons! u hepMuonsl. AapoHsl U Me30HbI. JlenTonbl. [Ipomexyrounbie 0030HBL.
KBapxu ¥ TIII00HBL

/Cp/
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OneMeHTHI (PU3UKH aTOMHOTO SApa U MJIeMeHTapHbIX actull. /TIp/

Pazgesn 8. CAMOCTOSATEJIBHAS PABOTA

8.1

IMoaroroBka k aekmusm /Cp/

18

8.2

Ioaroroska k naboparopHsM pabotam /Cp/

18

83

IoaroroBka k nmpakTudeckuM 3aHaTHsM /Cp/

18

8.4

Brmonaenne KOHTpOIbHOH padboTsl /Cp/

8,6

8.5

IToxaroToBka k 3adetry /Cp/

8,75

8.6

IMoaroroBka k aekmusm /Cp/

8.7

IMoaroToBka k mpakTuyeckuM 3aHatusM /Cp/

18

8.8

IMoaroToBka k 1abopaTopHbM pabotam /Cp/

18




8.9 BrimonHeHne KOHTPOIbHOU paboTsl /Cp/ 3 8,6
Pa3gen 9. KoHTakTHBIE Yachl HA aTTECTALUIO

9.1 Konrponsnas padora /KA/ 2 0,4

9.2 3ayer /KA/ 2 0,25

9.3 Konrponsnas pabora /KA/ 3 0,4

9.4 Koncynpramus nepex sxzamenom /K9/ 3 2

9.5 Dx3amen /KD/ 3 0,35

5. OIEHOYHBIE MATEPHAJIBI

OLeHOYHbIE MaTepHabl JUIsl POBEICHHUS IIPOMEXYTOYHON aTTECTAlMU OO0YJAIOMUXCS IPHUBEICHBI B IPHIOKEHUN K
paboueii mporpaMme AUCIUTUIHHBL

@DOpMBI ¥ BHIBI TEKYIIETO KOHTPOJIA [0 AUCHUIUINHE (MOIYIIO), BHIBI 3aJJaHUH, KPUTEPUH X OICHUBAHUS,
pacnpezenenye 6auioB 10 BHJaM TEKYIIEro KOHTPOJIs pa3padaThIBatoTCs MPerojaBaTeneM AUCHHUILUIMHBL C YIeTOM ee ClIeM(PHUKU 1
JOBOZATCS JI0 CBEJICHHS 00ydJaroIiXcsl Ha IEPBOM Y4eOHOM 3aHSTHH.

Texymuii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBIIETCS IIPENoAaBaTeNeM NUCIUILIAHBI (MOIYIIA), KaK IMpPaBHIIo, C
ucnonb3oBanreM DMOC unu myTeM MpoBepKH MUCHMEHHBIX PaboT, IPeIyCMOTPEHHBIX Pab0YNMH IpOrpaMMaMy AUCIUIIIHH B
paMKax KOHTaKTHOM pabOTBI M caMOCTOSITENILHON paboThl o0ydatonmxcst. Jist GPUKCHpOBaHUS PE3Y/IbTATOB TEKYIIEro KOHTPOJIIS
MokeT ucnoibzoBatbhes DUOC.

6. YA EBHO-METOAUWYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHHME JUCHUIIJIMHBI (MO YJISA)

6.1. Pexomenayemast 1uteparypa

6.1.1. OcHoBHAas1 IUTepaTypa

ABTOpBI, COCTaBUTENHU 3armaBue W3parensc On. agpec
TBO, TOJL
JI1.1 |Cagennes U. B. Kypc obmeit ¢pmsuxu. T. 3. KBanTOBas ontnka. AToMHas CaHKT- //e.Janbook.com/book/1
¢uzuka. duznka TBepaoTO Tena. GU3MKa ATOMHOTO spa U [etepOyp
9JIEMEHTapHBIX YaCTHUIl: yyeOHOe oco0ue r: JIans,
2018
JI1.2 | Cagennes U. B. Kypc obmeit ¢pmsuxwn. T. 2. DIeKTpHIecTBO 1 MarHETH3M. CaHKT- ://e.Janbook.com/book/9
Bomansl. OnTrka: yaebHOe mocodue [etepOyp
r: JlaHp,
2018
JI1.3 [Cagennes U. B. Kypc obmeit ¢pmuxn. T. 1. Mexannka. MosekynsapHas CaHKT- //e.]lanbook.com/book/11
¢uzmka: yauebHoe mocobue [etepOyp
r: JlaHp,
2019
JI1.4 [YeptoB AT, Oobmas ¢usnka MockBa:  //www.book.ru/book/933
Bopo6neB A.A., KuoPyc,
Makapos E.®., 2020
Oszepos P. I1., Xpomos
B.1.
6.1.2. JlonoJHHUTENbHAS JIATEPATYpPa
ABTOpBIL, COCTaBUTENU 3arnaBue W3natensc On. agpec
TBO, TOJL




ABTOPBI, COCTaBUTEITH 3arnaBue Wsnatensc Om. agpec
TBO, I'OJ1
JI2.1 | lankapwun WU.I1., Oo6mas puszuka. COOpHUK 3a1a4 Mocksa: //www.book.ru/book/933
Kupbsnos A.I1., KuoPyc,
Kybapes C.H., 2019
Pasunosa C.M.
JI2.2 [BopobOneB A.A., 3agagHuK 10 Gr3nKe MockBa:  [//www.book.ru/book/92
UYepros AT KuoPyc,
2017

6.2 UndopManMoOHHbIE TEXHOJIOTHHU, HCIIOJIb3yeMble P OCyIIeCTBJIEHNU 00Pa30BaTeILHOI0 Mpouecca 1o JUCHUIIHHE
(Mony.ir0)

6.2.1 IlepeyeHb JUIEH3HOHHOTO U CBOOOHO PACIIPOCTPAHSEMOI0 IPOrPAMMHOI0 o0ecneyeHus

6.2.1.1 | MS Office

6.2.2 Hepeqem, l'lpO(l)eCCl/IOHa.]'Il)HLIX 0a3 JaHHBIX U I/IH(l)OpMalII/IOHH])IX CIIPAaBOYHBIX CUCTEM

6.2.2.1 | EctecTBeHHOHAYy49HBIIT 00pa3oBaTenbHEIN mopTai: http://en.edu.ru/

6.2.2.2 | MexnayHapoHas nmpodeccnoHaabHas 0a3a JaHHbIX «SpringerMaterialsy: https://materials.springer.com/

6.2.2.3 | KoHCynbTaHT IITIOC

6.2.2.4 | T'apantr ACIINXKT

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJIMHBI (MO YJIA)

7.1| VYwueGHbIe ayquTOpHUH IS IPOBEACHUS 3aHATHH JICKIIMOHHOTO THUIA, YKOMILUIEKTOBAaHHBIE CHEIUATH3HPOBAHHON
MeOeNbI0 U TEXHUYECKUMH CPEICTBAMH 00YdEHHMs: MYJIbTHMEIUIHOE 000pYJOBaHHUE JUIs TPEOCTABICHUS YHeOHON
nH(popManuu 600N ayUTOPUH 1/WIH 3BYKOYCHIIMBAroIee 000pynoBaHNe (CTAMOHAPHOE WM HEPEHOCHOE).

7.2| YueOHBIE aymUTOPUH AJI IPOBEICHUS 3aHIATHH CEMUHAPCKOTO THIIA, TPYHITOBBIX ¥ MHIWBHYAJIbHBIX KOHCYIIBTAINH,
TEKYIIETO KOHTPOJISA M IPOMEXYTOUHOH aTTEeCTAaINH, YKOMIUIEKTOBAHHBIE CIIEIHATI3HPOBAaHHONW MeOEeNbIo 1
TEeXHUYIECKHIMU CPEACTBAMHU 00ydeHHUs: MyIbTHMEIUIHOE 000pyI0BaHUE U/UIH 3BYKOYCUINBAIOIIee 000PyIOBaHNE
(cranimoHapHOE WK TIEPEHOCHOE)

7.3 | IlomemeHus Al cCaMOCTOATENBHONM PabOThI, OCHAILIEHHBIE KOMITBIOTEPHON TEXHUKOM € BO3MOKHOCTBIO OJKITIOYEHUS K
cetr "UHTepHET" U 0OECIICUeHUEM TOCTYIA B 3JICKTPOHHYIO HHPOPMAIIMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCHUTETA.

7.4 | TlomemnieHus A XpaHEHUS U MPODUIAKTHISCKOTO OOCITY)KUBaHUS yIeOHOTO 000pyIOBaHHS

7.5| JlabopaTopuu, OCHAIIEHHbIE CIICNINAIBHBIM JJAO0OPATOPHEIM 000PYIOBAaHHEM:

7.6 | JlabGopaTopus MeXaHUKH, BKIOUAromIas: 6JI0K 3aekTpoHHbid ®M1/1, Mammua AtByna @M1 1, MasTHEK MakcBemia
®M12, yauBepcanbHBIA MasTHIK @M 13, MasaTHrK Obepbexa DM 14, moayns FOHra n Moxyms capura ®M 19,
coynapenue mapos ®M17;

7.7 | JlabopaTopus 3JIeKTpUYeCcTBa X MarHeTH3Ma, BKITtodaromast: creHasl TKO amexTpraecTBa 1 MarHeTH3Ma, B TOM YHCIIe
ociutorpadsr C1-94, reHepaTopsl CHTHANOB HU3KoYacTOTHBIE ['3-118, HCTOYHUKY MUTaHKSA, Mara3UHbI CONPOTUBIICHUI],
Habop moaysei OI1I;

7.8 | JlabGopatopusi ONTHKH, BKIIOYAIOLIAs KOMIUIEKT onTH4Yeckoro obopyaosanust PMC, B Tom umcie: 6a3bl ONTHUECKON
CKaMbH, NOIYHPOBOHUKOBBIC JIa3€Phl C FOCTUPOBOYHBIM MOZYIEM, (DOTONPHEMHHUKH, HAOOP JIMH3, SKPaHbl C MACIITAOHOH
ceTkoi; aBroTpancopmartop ogaodasusiit JIATP-2,5; koMIutekT Gosuuii.




