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1. IIEJTM OCBOEHMSI TMCLUILIMHBI (MOLY.JIST)

1.1 | Lenp mpenogaBaHus AUCIHUILIMHBIL:

1.2 | bopmupoBaHue y 00y4arOUIMXCsl €CTECTBEHHOHAYYHOTO MUPOBO33PEHUSI; HAYYHOTO MBIIIUICHHS; LIEJIOCTHOTO
MIPEJCTaBICHUS 0 PU3MYECKHUX 3aKOHAX OKPYXKAIOLIEr0 MUPa B UX SAMHCTBE U B3aMMOCBSI3U; HABBIKOB IIPUMEHEHHS
TIOJIOKeHUH (hyHAaMEHTaIbHON (QU3UKH NIPU PeLIeHNH KOHKPETHBIX MPeAMETHO-IPOGMIBHBIX 33aa4; TEOPETHIECKON U
MIPAKTHIECKOH 6a3bl VISl YCIIEITHOTO OCBOCHHSI MMH CHEIUATbHBIX AUCIIUILIHH.

1.3 | 3amaun AMCLMIUIMHEL:

1.4 | — ocBoeHme 00yJArOIMMHUCS 3HAHUI 00 OCHOBHBIX (PM3MUYECKHX SIBICHHUSX U TPOIIECCaX, OCHOBHBIX (PH3MUCCKUX
BEJIMYMHAX U QU3NUECKUX KOHCTAHTaX, OCHOBHBIX (DU3MUYECKUX 3aKOHAX U IPAHMIAX UX MPHUMEHUMOCTH,
(byHIaMEHTaNbHBIX (PU3MIECKUX IKCIIEPUMEHTAX U UX POJIH B PA3BUTUH HAYKH, HA3HAYCHUH U MIPUHIIUTIAX ACHCTBUS
Ba)KHEHIIUX (PU3MYIECKUX NIPUOOPOB;

1.5 | — npuobperenue oOyuaromuMucs yMeHUH 00bCHUTh OCHOBHbIE HA0JII01aeMble IPUPOIHbIE U TEXHOICHHbIE
siBTIeHUs U 3G PeKTh! Ha 0a3e 3aKOHOB KJIACCUYECKON U COBPEMEHHON (GU3UKY;

1.6 | — nproOpeTenure 00yJarONUMUCA YMEHUH W HABBIKOB MCIIOJIb30BaHHSI METOAUKH (DU3UUECKUX U3MEPCHUHN U
00pabOTKU SKCIIEPUMEHTATIBHBIX JaHHBIX, HCIIOJIb30BAHUS METOIOB (DPH3MICCKOTO MOJICTUPOBAHUS ISl PELICHUS
KOHKPETHBIX €CTECTBEHHOHAYYHBIX U TEXHHYESCKUX 3a/1ad;

1.7 | — nproOpeTeHue 00yJarONIMMUCS HABBIKOB IKCILTyaTallud OCHOBHBIX PHOOPOB U 000PYAOBAHUSI COBPEMEHHOI
(dusnueckoii taboparopun, 00pabOTKH U UHTEPIPETUPOBAHHS PE3YIbTATOB AKCIIEPUMEHTA.

1.8

2. MECTO JUCLUILJIMHBI (MOAYJIsI) B CTPYKTYPE OBPA3OBATEJILHOM ITPOT'PAMMBbI

Huxn (pazgen) OIT: | F1.0.10

3. KOMIIETEHL[AY OBYYAIOIIETOCSI, ®°OPMUPYEMBIE B PE3YJIbTATE OCBOEHMSI JUCLMILTAHBI
(MOZYJIS)

OIIK-1 Cnoco6eH pemiats HHXECHEPHBIC 33/1a41 B IPO(eCCHOHATBLHOM eSTEIBHOCTH C UCTIOJIb30BAaHUEM METO/IOB €CTECTBEHHBIX
HayK, MaTeMaTHYECKOr0 aHali3a U MOJCIUPOBAHUS

OIIK-1.2 HpI/IMeHHCT OCHOBHBIC ITOHATHUSA U 3aKOHBI €CTCCTBEHHBIX HAYK JJI PCIICHUSA Hpe,[[MeTHO-HpO(l)I/IJ'II)HLIX 3ajaqu

OIIK-1.3 TIpuMeHseT eCTEeCTBEHHOHAYYHBIE METO/IbI TEOPETHUYECKOTO U IKCIIEPUMEHTAIBHOTO UCCIICIOBAHUS 00BEKTOB, IPOLIECCOB,
SIBJICHUI; TIPOBOINT SKCIIEPUMEHTBHI 0 3aJaHHON METOIUKE U aHATTM3UPYET Pe3yIbTaThI

B pe3yabTaTe ocBOeHUs AMCHUILTUHBI (MOIYJIs1) 00y4Yalommiicst 10JKeH

3.1|3narn:

3.1.1 | ocHOBHBIE MOHATHUS U 3aKOHBI KJIACCUYECKON M COBPEMEHHOM (DU3UKU U UX POJIb B PELIEHUH NPEIMETHO-IPOGHIBHBIX
3a/1ay;

3.1.2 | MeTO1bI TEOPETHYECKOTO U SKCIEPUMEHTAILHOTO UCCIIEA0BaHUS (GU3NIECKUX OOBEKTOB, IPOLIECCOB U SBICHUH,
METOANKY MIPOBEICHUS 1 00PaOOTKH Pe3ynbTaTOB (PH3HIECKOTO SKCIIEPHMECHTA

3.2 | Ymern:

3.2.1 | ucrionb30BaTh OCHOBHBIE MOHATHS M 3aKOHBI (PU3MKU [UIS pELICHUs IIPeIMETHO-IPOGUIbHBIX 331a4;

3.2.2 OPUMEHATH METOABI TCOPETUICCKOT'O U SKCIIEPUMCEHTAJIBHOTO UCCIICAOBAHUA (1)H3H‘IGCKI/IX O6’beKTOB, IpoueccoB U
HBHGHI/Iﬁ, MMPOBOAUTH CI)I/I3I/I‘-IGCKI/I€ OKCIIEPHUMCEHTHI 110 SaﬂaHHOﬁ MCTOJUKE U O6pa6aTLIBaTL HX pE3yJIbTaThl

3.3| Baagers:

3.3.1 | HaBBIKAMH IPUMEHEHNS OCHOBHBIX MOHATHI U 3aKOHOB KIIACCHYECKON M COBPEMEHHOH (DM3HUKH IS PeIIeHHs IPeAMETHO-
npoUIbHBIX 331a4;

3.3.2 | HaBabIKaMHK NPUMCHEHUS METOAOB TCOPETUICCKOTO U SKCIIEPUMEHTAJIBHOTO UCCICAOBAHUA (I)I/I3I/I‘ICCKI/IX O6’b€KTOB,
npoueccoB U ﬂBJ'IeHPIfI, HaBbIKaMU NIPOBEACHU A (‘J[)I/I3I/I‘-ICCKI/IX OKCIICPUMECHTOB I10 BaHaHHOfI METOOUKE U O6pa60TKI/I nux

pE3yJIbTaTOB
3.3.3
4. CTPYKTYPA H COJEP KAHUE JUCHUIIJIMHBI (MOLY JIA)
Kox HaumenoBanmue pa3zesioB U TeM /BUJ 3aHATUS/ Cemectp / | Yacos | Ilpumeuanue
3aHATUS Kypc

Pazpen 1. PU3BUYECKHUE OCHOBbI MEXAHHUKH
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KUHEMATUKA MATEPUAJIBHOM TOUYKU

IIpeamer u

METO/bl MeXaHUKH. Mojienu MaTepraibHOM TOUKH U TBepaoro tena. [onsarue

CHCTEMBI OTCUeTa. BEKTOpHOE U KOOPJMHATHOE OIMCAHHUE JABHKECHUS

MaTepHajIbHOU TOUKH. OCHOBHBIE KHHEMATHYECKUE XapaKTePUCTUKU

MaTepHUaIbHON TOUKH: PaiyCc-BEKTOp, IepeMeNIeHne, MPOUICHHBIN MyTh,

CpeHAs U MTHOBEHHAsl CKOPOCTb, CPEIHEE U MTHOBEHHOE YCKOPEHHE,

TaHTeHIIMAIbHOE U HOpMaJIbHOE YCKOpeHue. BpamarensHoe qBrkeHne

MaTepHuadbHON TOYKU. BeKTOpHI yrita moBopoTa, yriioBOW CKOPOCTH U YTIOBOTO
o .

LIT L

1.2

OmnpenerneHue IOTHOCTH TBEPIOTO Tela MPABUIIBHON TeOMETPHIESCKON
dhopwmsbl. /J1a6/

13

Kunemaruka marepuanbsHoit Touku /I1p/

1.4

OCHOBbBI AMHAMUKU ITOCTVYIIATEJIBHOI'O IBUXKEHU A TEJIA
IocrynarensHoe nsrkenue. Ilepsolii 3akon Herotona. [loHsATHE HHEPTHON
Macchl Tena. Bropoif 3akoH HeroToHa n nonsitue cumsl. TpeTtuii 3akoH HeroToHa.
Bunst cun. Cuna TspKecTH, cuila BCeMHPHOTO TATOTEHUS, CHIla YIPYTOCTH, CHila
TpeHus. HemHnepuuansHble cUCTEMBI 0TcdeTa. LIeHTpoOekHbIe CHIIB HHEPIIUHU U
cuiel Kopuosuca. /JIex/

15

OCHOBBI IMHAMHUKH NOCTYTIATEIBHOTO IBIDKEHUS Tena /I1p/

1.6

W3ydeHne 3aKOHOB TOCTYIATEILHOTO ABHKEHHS C TOMOIIBIO MAITHHBI
ATtByna. /J1a6/

1.7

3AKOHBI UBMEHEHN S 1 COXPAHEHI S UMITYJIBCA, DHEPT'M 1

MOMEHTA NMITVJIbCA

NMmnynsc

MaTepUaabHOU TOUKH U MEXaHUYECKOH CUCTEMBI, 3aKOH €r0 U3MEHEHUS U

coxpaneHus. LIeHTp Macc MeXaHMYECKOH CUCTEMBI U YpaBHEHHE €T0 JIBUKEHU.

Kunernueckas sHeprus u 3akoH ee usMeHeHus. KoHcepBaTHBHEIE U

HEeKOHcepBaTUBHbIE CUibL. IloTeHnManbHas sHeprust. CBA3b MEX Iy

HOTEHIMAIBHOH SHeprueil u cunoi. 3aKoH U3MEHEHUS U COXPaHEHHsI IOJIHOM

MEXaHMYECKON dHEPrUU CUCTEMBI. MOMEHT UMITyJIbCa MaTEPUAILHON TOUKU U
< o

1.8

3aKOHBI I3MEHEHHSI M COXPAHEHHs] IMITYJIbCA, SJHEPTUH U MOMEHTa uMITyibca /IIp/

1.9

IIpoBepka 3aKOHOB COXpaHEHHs UMITYJIbCa U SHEPTUU IIpH coyaapeHun ten /J1ad/

1.10

JMHAMUKA BPAIIATEJIBHOI'O ABMKEHUA TBEPZIOI'O TEJIA
OCHOBHO# 3aKOH BpaIllaTeIbHOTO ABUKEHUS TBEPJIOTO TeJla BOKPYT
HENOJBIKHON OcH. MOMEHT MHepuH. Berancienrne MOMEHTOB HHEPLIUHI
OJHOPOJHBIX CUMMETPUYHBIX Tell. Teopema LllTeliHepa U ee MpUMEHEHUE.

KuneTtnueckasi 3HEprust BpaulaTeIbHOro IBHXKEHUS TBEPIOrO Tea.
/JIex/

111

JliHamMuKa BpalaTeabHOTO JBMKEHHs TBeporo tena /TIp/

1.12

I/ISy‘{CHI/IC JAVMHAMHUKH BpaliaTCJIbHOI'0 ABMKCHHUS C ITIOMOIIBIO MassiTHUKA
Ob6epOexa. /J1a6/

1.13

Masitauk MakcBemia. OnpezneneHne MOMEHTa HHEPLIMH TEN M IPOBEpKa 3aKOHA
coXpaHeHus sHepruu. /J1ad/

1.14

MEXAHWYECKUE KOJIEBAHU A

Ormpenenenue konebanuit. XapaKTepUCTHKH FAPMOHHIECKUX KOJICOaHIH.
dopmya cioxKeHHs JBYX TapMOHHIECKHX Konebanui. [IprmMeps! konebaTenbHbIX
CHCTEM: NIPY>KUHHBIN, MaTeMaTHYECKUil U pu3nueckuil MassTHUKY. Y paBHEHHUE
3aTyXaloIUX KOIeOaHU U eTo peleHne. XapakTepUCTHKU 3aTyXaloInX
KoneOaHui. YpaBHEHHE BBIHYKCHHBIX KONeOaHH o] IeHcTBIEM
rapMOHHYECKH U3MEHSIOLIEICA BHEITHEH CHIIBI M €0 peleHue. SIBienue

pesoHaHca.
/JIex/

1.15

Mexanunueckue konedbanus /TIp/

1.16

Omnpenernenue yCKOPEHHs CBOOOTHOTO MaACHUS IPH MOMOIINA MaTEMATHIECKOTO
MmasTHHKa. (OnpeaeneHne MOy CIBUra ¢ IIOMOLIBIO MPYKUHHOTO
MasiTHHUKA.) /J1ab/

Pazzexn 2. DJEMEHTHI CIEIIMAJIBHOW TEOPUU
OTHOCHUTEJBHOCTH

2.1

IToctynatsl cnenuanbHON TeOpuu OTHOCHTENBbHOCTH. [IpeoOpazoBanus JlopeHua.
Cnencteus u3 npeodpazopanuii JlopeHnua. iHTEepBan Mex 1y COOBITHIMHU.
Mmnynse B crienuanbHOM TeOpuK OTHOCUTENBHOCTU. OCHOBHOMU 3aKOH
PETSITUBUCTCKON TUHAMUKH MaTepUAIbHON TOUKU. DHEPrusl B CHENUAIbHON
TEOpUH OTHOCHTENBHOCTH. /Cp/

14




Paznen 3. TEPMOJUHAMMKA U MOJIEKYJISAPHASI ®U3UKA

3.1

OJIEMEHTBI TEPMOJINHAMUKHA OcHoBHBIE
OTIpe/ICIICHHs ¥ TIOHSTHUSI TepMOANHaMUKH. HyeBoe HaYaio TepMOANHAMUKH U
MOHSTHE TeMepaTypbl. TepMoauHaMuueckue GpyHKIUM coctostHus. [lepBoe

Hayasno TepMouHaMuKH. TermmoeMkocTs. M3omporecchl. BTopoe Havano
TEPMOAVHAMUKH B Pa3NNYHBIX GpopMynupoBkax. [IoHATHE TEIIOBOH MAIINHEL.

KIIJ] Termooit mammusl. Lukn Kapro u reopema Kapro. Hepasenctso

Knaysuyca. DuTponus. TpeTbe HaYaao TepMoArMHAMHKH. /JIek/

3.2

Omnpenenenue K03 PUIIHEHTa BA3KOCTU KUIKOCTU 10 MeToay Crokca. /JIab/

3.3

OJIEMEHTBI CTATUCTHYECKOU OU3UKU.

OCHOBHBIE N10JI0’KEHNSI KHHETUYECKOH TEOPUH UI€aTIbHOTO Ta3a. Y paBHEHUS
COCTOSIHUS U/I€AJILHOTO M PEAJIbHOTO Ia3a. Y paBHEHUE KMHETUYECKOH TEOpUH
ras3os Ui napiaeHus. daszosoe npoctpancTBo. OyHKIMA pacnpeaeIeHus.
Knaccuueckas u kBaHTOBas craTucTuka. Pacnpenenenne Makcaenia.
Bbapomerpuueckas popmyna. Pacnpenenenue bonbimana. [Tonstue 0 KBaHTOBOM
cratuctuke boze-Oinmreiina u ®epmu-upaka. CBA3b SHTPOIUU C
TEPMOJMHAMUYECKOH BEPOSTHOCTBIO. SIBIIEHUS IIEepeHoca.

/JTex/

3.4

OrmpesienieHie OTHOIICHHS TEITIOEMKOCTEH Ta3a METOIOM aIrnabaTuIeckoro
pacummpenus. /J1a6/

3.5

DNeMEHTBI CTAaTUCTHUECKON (PU3UKH. DIeMeHThI TepMoauHaMuku /I1p/

Pasznen 4. SJIEKTPUYECTBO U MAI'HETHU3M

4.1

DJIEKTPOCTATHUYECKOE ITOJIE B BAKYYME

DIIEKTPUYECKUI 3apsi/] U DIEKTPOCTaTHIECKOE 110J1e. HanpsukeHHOCTE U
HOTEHIKA SJIEKTPOCTATHYECKOTO 110J1st. CBOWCTBO CYINEPIIO3UIIAH ISt
AIEKTPOCTATUYECKUX MTOJIei. CBA3b MEXKIY HAIIPSKEHHOCTHIO
3JIIEKTPOCTATUYECKOTO MOJIA U MOTEeHIMaIoM. [I0TOK BeKTOpa HAPSKEHHOCTH
3IEKTPHUYECKOTO TI0JIs Yepe3 MOBEPXHOCTh U TeopeMa ['aycca. [Ipumenenue
TeopeMsl ['aycca K pacdeTy 3IeKTpOCTaTHIECKUX mojieil. TeopeMa 0 IUPKYIIAIuU
JUISl BEKTOPA HAIIPSHKEHHOCTH DJIEKTPUYECKOTO TIOJIS.

/JIex/

4.2

OJIEKTPOCTATHUYECKOE ITOJIE B ITPOBOJJHUKAX 1 TNUSJIEKTPUKAX
DNEKTPUUYECKHUHA AUIIOIb U JIIEKTPUUECKUI TUITOILHBIA MOMEHT. JIUIoyIbHbIE
MOMEHTBI MOJIEKYJI TU3JIeKTpHKa. [TonsipHbIe M HeTOJIApHBIE AUANEKTPUKH.
Tlonspuzamus nquanekTpukoB. Bextop nomstpusanuu. Teopema [aycca s
BEKTOpa MOJSPU3aIU. BEeKTOp a51eKTpruieckoro cMeneHus. Y cI0BHs Ha TpaHuIe
JIBYX TU3JIEKTPUKOB. [IpOBOHUKH B 3JIEKTPOCTATHUECKOM TIOJIE.
DJEKTPOEMKOCTh YEIMHEHHOTO POBOAHNKA. KoHeHcaTophl. DHEPTUsl CUCTEMBI
3apsIOB U 3JIEKTPUYECKOTO MOJISL.

/Cp/

4.3

DnexTpocTaTHyecKoe ToJie B BaKyyMme U Berectse /I1p/

4.4

HWccnenoranue snekrpocrarndeckux nojei. (M3yuenue 3akona Oma.) /J1a6/

45

TMOCTOSHHBIN PIEKTPUYECKUU TOK

VYcnoBus CyniecTBOBaHUS MMOCTOSIHHOTO AJIEKTPU4ecKoro Toka. Cuiia U MIIOTHOCTh
TOKa. YpaBHEHHE HENPEPBIBHOCTH. 3akoH OMa J1s1 OJTHOPOTHOTO Y4aCTKa LIEIH.
DNEeKTPOABIKYIAS CHiIa U HampspkeHue. 3akoH OMa i1l HEOZHOPOIHOTO
yuactka tend. [Ipasuna Kupxroga. [Tpumepsl pacdyera pa3BeTBICHHBIX
3NIEKTPUYECKHX LIETei ¢ momoInbko npasui Kupxroda. Pabora 1 MOITHOCTH TOKA.
3akon Ixxoynsa-Jlenna.

/JIex/

4.6

IocTosHHBII anexTpryeckuil Tok /IIp/

4.7

TTOCTOAHHOE MATHUTHOE I1OJIE B BAKYYME U BEHIECTBE
Marunutnas uaaykuus. 3akoH buo-Casapa-Jlamninaca, MarHuTHOE 1oJie
JBIKYIIETOCS 3apsaa, cuia Jlopenia, 3akon Ammnepa. Teopema o HUPKYISIIUH
JUTSI BEKTOpa MarHUTHOM MHIYKINY U ee mpuMeHeHne. Teopema ["aycca nis
MarHUTHOTO TOJIL.

/JIex/




4.8

MarsuTHbIE MOMEHTEI aTOMOB U MOJIEKYJI. BeKTOp HaMarHM4eHHOCTH BEIECTBA.
Teopema 0 UMPKYIISLIUY JUI1 BEKTOPA HAMarHU4eHHOCTH. MarnutHas
BOCIIPUMMYMBOCTh U MarHUTHAs IIPOHUIIAEMOCTH BellecTBa. HanpsokeHHOCTh
MarHuTHOTO NoJjst. Teopema 0 HUPKYJISIUY U1l BEKTOPHI HAIPSHKEHHOCTH
MarHUTHOTO MOJIs. Y CJIOBHUS /ISl MArHUTHOTO ITOJISl HA TPAHUIIE pa3Jiena JIByX
cpen. Jnamarneruku, mapamaraetuku. ®eppoMarneTnku. MarHUTHBII
rucrepesuc. Temneparypa Kropu. I[Ipupoaa ¢peppomarsernsma.

/Cp/

4.9

IMocTossHHOE MarHUTHOE T0JIe B BakyyMme 1 Beectse /Tp/

4.10

Omnpenernenue OTHOIIEHHUS 3apsia JIEKTPOHa K €r0 Macce METOI0M MarHeTpOHa.
(OmpenenieHre TOPU3OHTAIBHON COCTABIISIONICH HHAYKIIMH MATHUTHOTO TOJISI
3emin) /J1a6/

411

Onpenenenue paboThI BEIXOA MJIEKTPOHOB U3 MeTasuia. /J1ab/

412

DJIEKTPOJMHAMUKA

3akoH anekrpomarHutHoU nHAYKuuu. [IpaBuio Jlenna. CiocoOb! u3MeHeHHS
MarHATHOTO TOTOKA. [Ipupo/ia 2IeKTpOMarHuTHOW UHIYKIMHY. SIBICHUE
caMOoMHIyKIUH. MHAYKTUBHOCT. B3anmuas nHnykuus. BaanMHuas
WHAYKTUBHOCTH. Teopema B3auMHOCTH. ToK cMmemeHus. Teopema o UpKyISIIun
MAarHATHOTO TIOJIS B CITydae MPHUCYTCTBUS MEPEMEHHBIX DIIEKTPHIECKHUX MOJIEH.
VYpaBHeHnuss MakcBeiia B uHTErpaibHoi Gopme. /Jex/

4.13

Onexrpoaunamuxa /I1p/

4.14

W3ydenue sBieHus B3auMHOW UHAYKIMU.(CHITHE KPUBOW HAMATHUYMBAHUS U
METIIH THCTepe3uca ¢ MoMolbto ocumniorpada.) /J1ad/

Pazpen 5. KOJIEBAHUSA U BOJIHBI

5.1

DJIEKTPUYECKUE KOJIEBAHUA

Konebarenbhbiii KOHTYp. CBOOOIHBIC HE3aTYXAOIIUE U 3aTYXAIOIINE
rapMOHHUECKUE KoJieOaHus B KojebaTelbHOM KOHTYpe. DopMyria Juis nepuoja
KoJieOaHuii. BeIHYX/IeHHbIE TApMOHMUYECKUE KOJIeOaHUs B KOeOaTeIbHOM
KOHTYype. SIBnenue pezonanca. [lepeMeHHbIH TOK. AKTUBHOE, HHAYKTHBHOE U
€MKOCTHOE COTPOTHBIICHHE B 1IETIH IEPEMEHHOTO ToKa. PaboTa U MOITHOCTH B
IeNH IepeMEHHOT0 ToKa. J{eficTByrolIee 3HaUeHIEe TOKa U HaIPsDKSHUSL.

/JTex/

5.2

SJIEKTPOMAT'HUTHBIE BOJIHBI

DKcHepUMEHTAIbHOE MTOTyYEHUE dIEKTPOMArHUTHBIX BOJH. CyIecTBOBaHHE
9JIEKTPOMarHUTHBIX BOJIH KaK CJIEJCTBHE ypaBHEHUIH MakcBesuia.
JuddepennyansHoe ypaBHEHHE 3JI€KTPOMAarHUTHOH BOJHEL CBSI3b MEXAY
BEKTOPAaMH HANPSHKEHHOCTH HJIEKTPUYECKOTO U MATHUTHOTO TIOJICH B
ANEKTPOMArHUTHOH BouiHe. IIpeniomMiIeHHe JIeKTPOMAarHUTHBIX BOJIH Ha MPAHULIC
paszena IByX cpell. DHEprusi U HMITYJIbC AJICKTPOMArHUTHBIX BOJIH.

/Cp/

Pazpnen 6. OIITUKA

6.1

TEOMETPUYECKAS OIITUKA.

INonsTHE CBETOBOTO JTy4a. 3aKOH MPAMOIMHEHHOTO PACTIPOCTPAHEHUS CBETOBBIX
Tydel B OMHOPOJHBIX cpefaX. 3aKOH OTpakeHHUs. 3aKOH mpenomieHus. [IpuHoumm
®epma. [Tonnoe otpakenue. LleHTprpoBaHHbIE ONTHYECKUE CUCTEMBI.
IIpenomieHne CBETOBBIX JIydel Ha IOBEPXHOCTH CHEPUUECKOTO 3epKaa.
IIpenomieHue cBeTa Ha chepUUIeCKOil TOBEPXHOCTH paszena AByX cpea. ToHkue
nuH3BL M300paxeHne IpeIMeToB ¢ MOMOIIBI0 JIHH3. OCHOBHBIE
(oTOMeTpHIeCKHE BETHMINHEL

/JTex/

6.2

OnexTpoMarHuTHbIE KojdeOaHus 1 BOJHBL I'eomerpuueckas ontuka /Tlp/

6.3

MHTEPO®EPEHIIA U JUOPAKINS CBETA

KorepeHTHOCTh 1 MOHOXPOMAaTHYHOCTh CBETOBBIX BOJIH. VIHTEpdepeHuus ceera,
yCIOBHE MaKCUMYOB ¥ MUHUMYMOB. OnbIT FOHra. MHTepdepenuns ceera B
TOHKHMX IUIEHKaX U miactuHkax. Onpenenenue nudpakuuu. [Ipunmun Iolirenca-
Openens. Meron 300 @penenst. Audpaxuns Openens Ha KpyriioM OTBEPCTUH U
mucke. [lugppakuus @paynrodepa Ha oxHoii mwenu. Judpaxuus OpayHrodepa Ha
T(PaKIHOHHON peIeTKe.

/JTex/




6.4

JUCIIEPCHUA U TTOJIAPU3ALINA CBETA

Jucnepcus cBeta. DIeKTPOHHAs TEOpHs AUCIEpCHU cBeTa. EcTecTBeHHBIN U
NOJApU30BaHHbIA cBeT. [lomsapu3anus cBeTa Npyu OTPAKEHUH U IPEIOMIICHUN Ha
TpaHHLE ABYX AMUAIIEKTPUKOB. [IpoxokaeHne cBeTa 4yepe3 aHU30TPOIHBIE
kpucTamisl. [lonspusanuoHHble IPU3MBI U NOJIspouabl. 3akoH Mamoca. AHanu3

HOJISIPU30BAHHOTO CBETA. BpaleHue miocKoCTy MoSIpU3aIyu.
/Cp/

6.5

Bonnosas ontuxka /TIp/

6.6

NuTepdepennns ceera. Onbit OHra. (M3MepeHue JTHHHEI CBETOBO BOJIHEI C
HOMOIIbI0 Tu(paKIHOHHO# pemetky). (OnpeneneHne Hoka3aTems NPeJIOMICHUS
CTEKJIa C IOMOIIbI0 MUKpocKkona). /JIa6/

6.7

ITpoepka 3akoHa Mantoca. (Onpenenenue ko3GPpUIIEHTa TOTIOLEHUS
npo3pavnbIx Ten). (OnpeaeseHue yria nojaHoi nonspusaun). /J1ad/

Paznen 7. KBAHTOBAS ®U3UKA

7.1

KBAHTOBAS OIITUKA

TeruioBoe U3llydeHue U ero xapakrepucTuku. 3akoH Kupxroda. 3akons! Credana
- bonmpivana u cmemenust Buna. ®opmyinel Penes-/xunca n [Tnanka. ['unotesa
ITnanka. @otonsl. @oTo3ddexr. YpaBHeHHe DHHINTENHHA 17151 BHELITHETO
doroaddekra. Dueprus u umnyinbe porona. Jlasnenue ceera. dpdext Komnrona
U €ro dJIeMeHTapHas Teopusl. ENMHCTBO KOPIYCKYJIAPHBIX H BOJHOBBIX CBOKUCTB

JIIEKTPOMArHUTHOTO M3/yYECHHUS.
/JIex/

7.2

KsanroBas onruka /ITp/

7.3

BJIEMEHThI KBAHTOBOM MEXAHUKU I ATOMHOW ®U3UKU
Crextpsl aToMOB 1 MoJieKyl. CIieKTp aTromMa Bogopoaa. Teopus atoma BoJopoia
no bopy. 'unotesa ne bpoitns. CeoticTa BonH e bpoiins. CooTHomeHne
HeomnpeaeneHHocreil [eiisendepra. BonHoBas ¢GyHKIMA U ee BepOITHOCTHAsS
uHTepnperanys. HabnmonaeMbie BeUYUHBI B KBAHTOBOW MEXaHHUKE M UX
usMepenust. O0uiee ypaBuenue llpenunrepa. CtanroHapHoe ypaBHEHHE
Ipenunrepa. JIBuxkeHne cBOOOHON YacTHIIbL. J[BHKEHHE B TOTECHIIMATBHON
sme. [ToTeHmanbHbIi 6apbep. ['apMOHHUYECKH OCIHILIATOP. ATOM BOJOPOAA B
KBaHTOBOW MexaHuke. CrimH anektpona. CimHOBOE KBaHTOBOE umcio. [IpuHImmn
HEPa3IMYMMOCTHU TOXJIECTBEHHBIX YacThl. PDepMHOHBI 1 OO30HBI.
Ilepuoanyeckas cuctema s1eMeHTOB MeHzeneesa.

/J1ex/

7.4

DeMeHThI KBAHTOBON MEXaHUKHU W aTOMHOH (usuku /TIp/

7.5

OrmpezienieHue TeMIepaTypHO 3aBUCHMOCTH HHTEHCHBHOCTH U3ITyYCHHUS] HUTH
namiisl HakaauBanus.(M3ydeHne 3aKOHOB TEIUIOBOTO M3IYYCHHS C TIOMOLIBIO
SIPKOCTHOTO nupometpa.) /J1ab/

7.6

Dotoapdexr. (CHATUE BOILTAMIIEPHOH, JIIOKCAMIIEPHOH U CIIEKTPATbHON
XapaKTePHCTHK (POTOIIEMEHTa U ONIpe/ieNeHne PabOTHI BBIXO/A
aneKTpoHa). /J1ad/

Pazgen 8. DUBUKA ATOMHOI'O S1/IPA U DJIEMEHTAPHBIX YACTHIL

8.1

OJIEMEHTbBI ®1U31MKH1 ATOMHOI'O S/IPA

Jedext macchl 1 sHeprus cBsa3u siapa. CHHH sS1pa U ero MarHUTHBIA MOMEHT.
Snepusie cunbl. Monenu sinpa. PagroakTnBHOE H3ITydeHHE U €r0 BUABL.  -pacmaj.
-U3JIy4YCeHHE. -H3IIydeHue. SiepHble peakny U X OCHOBHBIC TUMHI. Peakius
nenenus siapa. LlenHas peakius nenenus. Peakuus cMHTe3a aTOMHBIX siIEp.

/Cp/

8.2

OJIEMEHTBI ®MU3MKH SJIEMEHTAPHBIX YACTHL]

Kiaccs! ameMeHTapHBIX YacTHI] M BUBI HX B3anMojelcTuil. Kmaccuduxarms
3JIEMEHTapHbIX yacTull. [IpUHIUI HEPa3IMYMMOCTH TOKIECTBEHHBIX YaCTHILI.
CnuH 1 ipyrue KBaHTOBbBIE YHUCIIA JIEMEHTapHbIX. YacTHIIbl ¥ aHTUYACTHUIIBI.
bo3ons! u pepmuonsl. Anpons! 1 Me30HbL. JlenTonsl. [TpomexxyTounbie 0030HEIL.
KBapku u rinrooHs!.

/Cp/

Pazgen 9. CAMOCTOATEJIBHAA PABOTA

9.1

TToxaroroska k nekuusim /Cp/

16

9.2

TToxnroroBka k 1adopaTopHbeiM padotam /Cp/

16

9.3

TToaroroBka k npakTuyeckuM 3anstusm /Cp/

16

9.4

BrinonHeHne koHTposbHON paboTsl /Cp/

8,6

9.5

TToxaroroska k nekuusim /Cp/

(] I I R




9.6 IMonroroBka k npakTudeckuM 3austusm /Cp/ 2 16

N

9.7 IoaroroBka k 1abopaTopHbIM padotam /Cp/ 16

Pa3nen 10. KoHTaKTHBIE Yachl HA aTTECTAIMIO

10.1 KonrpombHas pabota /KA/ 0,4

10.2 3auer /KD/ 0,15

1

1
10.3 Koncynpranus nepep sk3amenom /K9/ 2 2
10.4 Ox3amen /K3/ 2 0,3

5. OHEHOYHBIE MATEPHAJIbI

O1eHOYHBIE MaTEPUAITBI TS IPOBEICHUS MPOMEKYTOTHON aTTeCTAllNK 00YYaIONIUXCS TIPUBEACHBI B IPUIIOKESHHH K

paboueii mporpaMMe JTUCIUIUTAHEL.

DopMbI U BUJIBI TEKYIIETO0 KOHTPOIISI O AUCHHUILTHHE (MOIYJIIIO), BUABI 33IaHHN, KPUTSPHUH HX OIICHHBAHMS,

pacnpejenieHne 6ajuIoB IO BHIaM TEKYIIET0 KOHTPOJIS pa3pabaThIBAIOTCs PETO[aBaTesieM JUCIUTUIMHEI C YIETOM €€ CIICIU(PUKH 1
JIOBOJISITCSI 710 CBEICHHST OOYUAIONIMXCS Ha TIEPBOM YI€OHOM 3aHSATHH.

Tekymwii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBISIETCS TIPEIOaBaTe eM TUCIIUIUIAHBI (MOIYIs), KaK PaBHIIO, C

ucnosib3oBanneM DMOC WK yTeM MPpOBEPKH IMMUCHMEHHBIX PaboT, IPEIyCMOTPEHHBIX pabOYMMH POrpaMMaMi TUCITUIIINH B
paMKax KOHTaKTHOW pabOThI 1 CAMOCTOSATEIBHON paboThl 0Oydatomumxcs. s GUKCHPOBAHUS PE3yIbTATOB TEKYIIETO KOHTPOJIS
MOXKeT ucnonb3oBaTbes DUOC.

6. YHEBHO-METO/IJMYECKOE 1 HTHO®OPMAIIMOHHOE OBECIHIEYEHUWE JTUCHUIIJIMHBI (MOAY JIA)

6.1. Pexomenayemas autepatypa

6.1.1. OcHoBHast 1UTEpPaTYypa

ABTODHI, 3ariaBue Uznartensc D1. ampec
COCTaBHTENN TBO. TOJI
JI1.1 | Cagennes U. B. Kypc o6meii ¢puzuku. T. 3. KBantoBas ontuka. | CaHKT- https://e.lanbook.com/book/106893
ATOMHast IetepOypr
¢dusuka. dusnka TBepaoro Teia. dusnka : Jlams,
aTOMHOTO S/Ipa U 2018
AmeneuTINIITY mosTu vefune nacofue
JI1.2 | Cagenses U. B. Kypc o6mreit pusnkn. T. 2. DIeKTpUIECTBO U Cankr- https://e.lanbook.com/book/98246
MarHeTH3M. IetepOypr
Bounnbl. Ontuka: yaeoHoe mocobue : Jlanb,
2018
JI1.4 | Cagemnses U. B. Kypc o6meit pusukn. T. 1. Mexanuka. Cankr- https://e.lanbook.com/book/113944
MonexynsipHas [TetepOypr
¢dusuka: yueoHoe mocodue : Jlanb,
2019

6.1.2. lonoHUTEIbHAS TUTEPATypa

ABTODHI, 3armaBue Usnarensc D1. agpec
COCTaBHTEIN TBO, TOJl
JI2.1 | BopoObeB A.A., 3amavHuK 1o Gpusnke Mockaa: http://www.book.ru/book/920827
Yepros A.T'. KnoPyc,
2017
JI2.2 | lHankapun WN.IT., O6mas ¢pusuka. COOpHUK 3amad Mockaa: http://www.book.ru/book/933565
Kupssnos A.I1., KnoPyc,
Ky6apes C.H., 2019

Pasunosa C.M.

6.2 UndopManmoHHbIe TEXHOJIOTHH, UCMOJIb3yeMble PH OCYIIECTBIEHHHN 00Pa30BaTeILHOI0 MPoIecca Mo AUCIUIITHHE
(Mony.J10)

6.2.1 Tlepeyens JTULIEH3HOHHOTO U CBOOOIHO PACNIPOCTPAHAEMOI0 IPOrPaMMHOIO0 oGecriedeHust

6.2.1.1 | Microsoft Office

6.2.2 IlepeueHnb npodeccHOHAILHBIX 023 JAHHBIX 1 MH(OPMALMOHHBIX CIIPABOYHBIX CHCTEM

6.2.2.1 | EcrectBeHHOHayuHBIi 00pa3oBaTenpHbIid moprai: http://en.edu.ru/

6.2.2.2 | Mexxnynaponas nmpodeccronanbHas 6asa qmanubix «SpringerMaterialsy: https://materials.springer.com/

6.2.2.3 | OBC FOPAWT https://urait.ru/



https://e.lanbook.com/book/106893
https://e.lanbook.com/book/98246
https://e.lanbook.com/book/113944
http://www.book.ru/book/920827
http://www.book.ru/book/933565

6.2.2.4

OnexrpoHHas 6ubnuorexa Y4eOHO-METOIMYECKOro [IEHTpa 0 00pa30BaHUIO Ha XKEJIEe3HOAOPOKHOM TpaHcnopTe (Db
YMII XKT) https://umczdt.ru/

6.2.2.5

9BC BOOK.RU https://book.ru/

6.2.2.6

Wndopmanmonnas crpasouHas cuctema "Koncynsrant [hiroc" http://www.consultant.ru

6.2.2.7

OUOC "Moodle" http://moodle.nnsamgups.ru/moodle/

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHE JUCIUIIJIMHBI (MOAY JIS)

7.1

Y4eOHble ayUTOPUH IS TPOBEICHHS 3aHATHI JISKIIMOHHOTO THIA, YKOMIUICKTOBAHHBIE CIICIUATM3UPOBAHHON MeOEIbIO
U TeXHHYECKHMH CPEICTBAMH 00yUYCHHS: MYIbTUMEANIHOE 000pyI0BaHHE ISl IIPEAOCTABICHNS yIeOHOM HHpOpMaIUH
OOJBIION ayTUTOPHUN W/WJIHM 3BYKOYCHIIMBaOIee 000pyaoBaHKe (CTAlMOHAPHOE UITH TIEPEHOCHOE).

7.2

VueOHbIe ayAUTOPHH [Tl IPOBEICHHUS 3aHIATHI CEMUHAPCKOTO THUIIA, TPYIIIOBBIX U HHIUBHUIYaJbHBIX KOHCYJIBTAINIA,
TEKYIIEro KOHTPOJIS ¥ MPOMEKYTOYHON aTTeCTAlNH, YKOMIUICKTOBAHHbIC CIICIIHATN3UPOBAHHON MEOEIBIO 1
TEXHHYCCKUMHU CPEICTBAMHU O0YUYCHUSI: MYJIbTHMEIUIHHOE 000PYI0BaHUE ISl IPENOCTABICHHS Y1eOHON HH(POPMAIIUU
OOJIBILION ayTUTOPHUU H/UITH 3BYKOYCHITUBAIOIIEe 000pyI0BaHHE (CTAMOHAPHOE WK MIEPEHOCHOE); YIeOHO-HAT IS THBIMU
HOCOOHAMHU, 00ECIICUNBAOIIMH TEMATHICCKHAE HILTIOCTPALINH, COOTBETCTBYIOLINE IPOrpaMMe y4eOHO# AUCIHUILIHHBI -
KOMILJICKT IUIAKATOB U Mpe3eHTali (XpaHUTCs Ha Kadeape).

7.3

TTomerieHust 111 CAMOCTOSTENLHOW pabOThI, OCHAIIICHHBIE KOMIIBIOTEPHOM TEXHUKON ¢ BO3MOXHOCTBIO TIOKIIFOYCHHUS K
cetu "MHTepHeT" M 0OecnieueHHEM JI0CTyIa B 3JIEKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA.

7.4

IMomerieHust 11 XpaHeHHs U PO(QUITAKTHYECKOTO 00CITY)KHUBaHUS y4eOHOTO 000pyIOBaHUSI.




