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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: | F1.0.10

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
¢dopmbr. /J1ab/

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
MEXaHUIECKOH CUCTEMBI, 3aKOH €r0 M3MEHEeHUs M coxpaHeHus. /JIex/

1.8

3aKOHBI I3MEHEHHS U COXPaHEHUS MMITYIbCa, SHEPIUH 1 MOMEHTA
umnynsca /TIp/

1.9

IIpoBepka 3aKOHOB COXpPaHEHHsI IMITYJIbCa M SHEPTUH P coyaapeHuu tein /J1ad/

1.10

JANHAMUKA BPAILIATEJIBHOT'O AIBMXEHM S TBEPAOI'O TEJIA
OCHOBHOH 3aKOH BpalIaTeIbHOTO ABHXEHUS TBEPIOTO TeTa BOKPYT
HENOoABWKHOU ocl. MOMEHT uHepuuu. BeruncieHue MOMEHTOB HHEPLIUU
OJIHOPOJHBIX CUMMETpUYHBIX Tejl. Teopema [lITelinepa u ee nmpumeHeHue.

Kunerndeckast sHeprus BpallaTeIbHOIO IBUXKEHUSI TBEPAOIO TEa.
/JTex/

JuHaMuKa BpamaTeabHOTO OBIKEHHS TBepaoro tena /I1p/

I/I3yquI/Ie JAVMHAaMHWKH BpallaTCIbHOIO ABUXKCHUA C ITIOMOIIbIO MasiTHUKA
Ob6epOexa. /J1ab/

1.13

MasitHuk MaxcBemta. OnpezeneHie MOMeHTa HHEPLUH TeJl M IPOBEepKa 3aKOHa
coxpaHeHus sHepruu. /J1a6/

1.14

MEXAHMWYECKHE KOJIEBAHUA

Omnpenenenne koyebannil. XapakTePHCTHKN FAPMOHUIECKUX KOJIcOaHMH.
Dopmyna CIIOKEHUS ABYX TApPMOHUYECKIX KoJieOaHuil. [IprmMeps!
KoJieOaTeNbHBIX CHCTEM: IPYKUHHBIN, MAaTEMaTHUECKUH U HU3NUECKUN
MasiTHUKH. YpaBHEHHE 3aTyXalOMUX KoJIeOaHUH U €ro pelleHue.
XapaKTepUCTUKH 3aTyXaIOMUX KojeOaHui. Y paBHEHHE BBIHYKICHHBIX
KoJe0aHuH nox JefiCTBIEM TapMOHUYIECKU U3MEHSIONMIEHCS BHEIIHEH CUIIBI U €0
pelienue. SIBneHne pe3oHaHca.

/JTex/

1.15

Mexanunueckue konebanust /TIp/

1.16

Omnpejesnenne yCKopeHus: cBOOOJHOTO MaICHUS [IPU IIOMOIIY MATEeMAaTHIECKOTO
masTHuKa. /J1ab/

OmnpeneneHne MO CABHUTA C IOMOIIBIO IPY)KHHHOTO MasiTHUKA. /J1ab/

Paspen 2. TEPMOJNHAMUKA U MOJIEKYJISAPHAA ®U3UKA




2.1

OJIEMEHTBI TEPMOANHAMMKU OcHOBHBIE
olnpeeNieHHs U MOHATHS TepMOAMHaMUKU. HyneBoe Hauano TepMOJUHAMUKY U
MOHATHE TeMIiepaTypbl. TepMmoauHaMudeckrue GyHKIHU cocTosiHL. [TepBoe
Hayaso TepMoauHaMuku. Ternoemkocts. M3onporeccsl. Bropoe Hauasno
TEpPMOJIMHAMUKH B PA3IMYHBIX GOpMYyIHpoBKaX. IIOHATHE TEIIIOBOM MAIIMHBIL.
KIIJ] Tennmooii mammusl. [ukn Kaprao u reopema Kapno. HepaseHcTBo
Knaysmyca. Outponus. Tperbe Hadamo TepMoIuHaMuKH. /JIex/

2.2

OnemenTs TepMoanHamuku /T1p/
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Omnpenenenre ko3 GunrenTa BI3KOCTH XUIKOCTU 1o Metony Crokca. /J1ad/

2.4

OJIEMEHTHI CTATUCTUYECKOU OU3UKU.

OCHOBHBIE ITOJIOXKEHHSI KHHETHUECKOH TEOPHUH UACAIFHOTO ra3a. Y paBHEHHS
COCTOSIHUS MJICAJIbHOTO U PEATbHOTO ra3a. Y paBHEHUE KHHETHUECKOI Teoprn
ra3oB AJs naBieHus. @a3oBoe npocTpaHcTBO. DYHKIMS pacpeaeacHusl.
Krnaccuueckast u kBanTOBasi cratuctuka. Pacnpenenenne Makcsena.
Bapomerpuueckas ¢popmyna. Pacnpenenenue bonsimana. [Tonsitue o
KBaHTOBOM craTuctuke bo3e-OitHmreitna u @epmu-Jlupaka. CBs3b SHTPOIHH C
TEpPMOIMHAMUYECKON BEPOSTHOCTBIO. SIBIEHUS NIepeHoca.

/Cp/

2.5

OmnpejesieHre OTHOIICHHUS TEIJIOEMKOCTEH ra3a METOI0M aaradaTHIECKOTO
pacupenus. /J1a6/

2.6

DJeMeHThI cTaTucTHYeckor Gusukw /TIp/

Paznen 3. JJIEKTPUYECTBO U MATHETU3M

3.1

SJIEKTPOCTATUYECKOE IIOJIE B BAKYYME

OnexTpudecKkuil 3apaj 1 2JIeKTpocTaTHYECKOe Noje. HanpsskeHHOCTh 1
MOTEHIMAJ 3JEKTPOCTaTUUECKOTrO N0l CBOMCTBO CyNEpIO3ULUM 11
AIIEKTPOCTATUYECKUX MOJIeH. CBsI3b MEXTy HANPSHKEHHOCTHIO
ANIEKTPOCTATUYECKOTO MOJI U MOTeHIManoM. IToTok BeKTOpa HampsKEHHOCTU
JIIEKTPUYECKOTO TOJIS Yepe3 NOBEPXHOCTh U Teopema I'aycca. IIpumenenne
TeopeMsl ['aycca k pacuery anekrpocratudeckux noieil. Teopema o nupKynanuu
JUISL BEKTOpA HATIPSKEHHOCTH 3JIEKTPUYECKOTO TOJS.

/JTex/
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OJIEKTPOCTATHUYECKOE ITOJIE B I[TIPOBOJHUKAX U INSJIEKTPUKAX
DNEKTPUUECKUI TUTIOJb U 3JIEKTPUYECKUI TUOJIbHBIN MOMEHT. JIUnosbHbIe
MOMEHTBI MOJIEKYJT AUAJIEKTpHKA. [1oNspHbIe U HENMOJSPHBIE TUIEKTPUKH.
Tlonspuzanus ausnexrpukoB. Bexrop nonsipuzanuu. Teopema [Maycca nnst
BEKTOpPa NoJsipu3alun. Bekrop anekrpuyeckoro cMemieHus. Y cioBus Ha
TpaHULE IBYX IUAIEKTPUKOB. I[pOBOTHUKH B 3JIEKTPOCTaTUUYECKOM IIOJIE.
DJEeKTPOEMKOCTh YEAMHEHHOTO MpoBoAHMKA. KOHIeHCaTOPbl. DHEprust CUCTEMBI
3apsI0B U IEKTPHUUECKOrO MOJISL.

/J1ex/
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DJeKkTpocTaTHUECcKoe ToJie B BaKyyme U Bemectse /I1p/

3.4

HccnenoBanue sekTpocTaTHueckux nojei. (M3ydenue 3akona Oma.) /J1ab/

3.5

MNOCTOAHHBIN JIEKTPMYECKNU TOK

YcnoBus CyIIeCTBOBAHUS OCTOSHHOTO 3JIEKTPHUYECKOTO Toka. Cria u
IUIOTHOCTb TOKA. Y paBHEHUE HETIPEPLIBHOCTH. 3aKkoH OMa AJsl 0THOPOAHOTO
y4acTKa LEeNU. DIIEKTPOJBIDKYILAS CUIa U HallpsbkeHue. 3akoH OMa Juis
HEOJHOPOIHOTO yuacTka menu. [Ipasuna Kupxroda. [Tpumepst pacuera
Pa3BETBIICHHBIX JIEKTPUUECKUX Lienel ¢ moMoInkio mpasui Kupxroda. Pabora u
MOIIHOCTh TOKa. 3akoH [[xoyms-Jlenua.

/JTex/

3.6

IMocTosHHBIN 31eKkTpHdecKkuil Tox /IIp/




3.7

IMOCTOSAHHOE MATHUTHOE IIOJIE B BAKYYME U BEIIIECTBE
MarnunTHas unaykuus. 3akoH buo-Casapa-Jlannaca, MarHuTHOE Tone
JBHKYIIErocs 3apsna, cuia Jlopenna, 3akoH Ammnepa. Teopema 0 HUPKYIIALHN
Ul BEKTOpa MarHUTHOU MHIYKUUU U ee npumeHenue. Teopema [Naycca ais
MarHUTHOTO MOJIS.

MarsuTHble MOMEHTBI aTOMOB M MOJIEKY/. BEKTOp HAMarHMYEHHOCTH BEIIECTBA.
Teopema 0 IMPKY/ISIUU 11 BEKTOPa HAMAarHUYEHHOCTU. MarnutHas
BOCIIPMMMYHMBOCTb U MarHUTHAS IPOHULIAEMOCTH BenlecTBa. HanpsxkeHHOCTD
MarHutHoro nois. Teopema o HUPKyIALUY AJsl BEKTOPBI HAIPSHKEHHOCTH
MAarHUTHOTO NOJIS. Y CJIOBUS U1 MarHUTHOTO IIOJIs HA TPaHUIIEe pa3ielia AByX
cpen. Jluamarneruxy, napamarsetuku. deppomarnervky. MarautHsii

ructepesuc. Temneparypa Kiopu. ITpupona peppomarneruszma.
/J1ex/

3.8

ITocTosiHHOE MarHUTHOE TTOJIE B BaKyyMe U Bemectse /I1p/

39

Omnpe/esieHre OTHOIICHHUS 3apsiia AIEKTPOHA K €ro Macce METOJ0M MarHeTPOHa.
(Onpenenenne rOpU30OHTAIBHOM COCTABIISIONIEH HHAYKIUA MATHUTHOTO MOJIS
3emmn) /J1a6/

3.10

Ompenernenre padOTHI BBIX0/1A 3IEKTPOHOB U3 MeTainia. /J1a6/

3.11

SJIEKTPOJJUHAMUKA

3akoH 3neKkTpoMarHuTHOH nHAykuu. ITpasuno Jlenna. Crioco6s! H3MEHEHUs
MarHuTHOTO MOTOKa. [Iprposa 35IeKTpoMarHuTHON HHAYKINH. SIBIIeHNne
camouHnykuuu. MHaykTuBHOCTE. B3aumuas nnnykuus. Bzaumnas
WHIYKTUBHOCTbH. Teopema B3auMHocTU. Tok cMmenieHus. Teopema o HUPKyIIALAN
MarHUTHOTO MOJIs B Coydae MPUCYTCTBUS MEPEMEHHBIX JNIEKTPUYECKIX MOJIEH.
Ypapuenust MaxkcBeiia B MHTErpaisHOU Gopme. /Jlex/

3.12

Onexrpoannamuka /T1p/

3.13

Wzydenue sBiaenus B3auMHOM nHAYKIMU. (CHITHE KpUBOM HAMAarHU4MBaHUS U
MIETJIU THCTEepe3rca ¢ MOMOIIBIo ocuiutorpada.) /J1ad/

Pazgen 4. KOJIEBAHUS 1 BOJIHbI

4.1

DJIEKTPUYECKUE KOJIEFAHUA

KonebarensHrbiit KoHTYp. CBOOOAHBIE HE3aTYXAIOMIUE U 3aTyXalolI1e
rapMOHMYECKHUE KoleOaHus B KoJiebaTelbHOM KoHTYpe. DopMyna Jutd neproa
KoJieOaHUH. BRIHYX/IeHHBIC TApMOHIYECKIE KOJIeOaHN B KOJIEOATEITbHOM
KOHTYpe. SIBnenue pezonanca. [lepemeHHbIN TOK. AKTUBHOE, UHAYKTHBHOE U
€MKOCTHOE COTIPOTHBIICHUE B LICNH IIEPEMEHHOTO TOKa. PaboTa M MOIIHOCTE B
LIETM TIPEMEHHOT0 TOKa. J{elicTByrolee 3HaUeHHE TOKA U HAIPSKEHUSI.

/JTex/

4.2

SJIEKTPOMATHUTHBIE BOJIHBI

OKCIepUMEHTAIBHOE MOTydeHHUE SIEKTPOMAarHUTHBIX BOJH. CyIecTBOBaHHE
QIIEKTPOMATHUTHBIX BOJIH KaK CJIEACTBHE YpaBHEHUH MakcBera.
Jucdepenimanpaoe ypaBHEHNE HICKTPOMAaTHUTHOH BOJIHBL. CBSA3b MEXIY
BEKTOPaMHU HANPSHKEHHOCTHU JICKTPUYECKOT0 M MAarHUTHOTO TI0JIeH B
3JIEKTPOMArHUTHOM BosHe. [IpenomiieH1e 31eKTpOMarHUTHBIX BOJH HA TPAHULE
pasnena IByX cpell. DHEPTHs M MMITYNbC 3JICKTPOMATHUTHBIX BOJIH.

/JTex/
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HccnenoBanue 3aTyxaromux kojaebaHuii B koiebaTenbHOM KoHTYpe /J1ab/

Pazgen 5. OIITUKA

5.1

I'EOMETPUYECKAS OIITUKA.

IonsTHE cBETOBOIO My4a. 3aKOH MPSMONUHENHOTO PACIPOCTPAHEHHUS CBETOBBIX
Jydell B OTHOPOJHBIX CpefiaX. 3aKOH OTPakeHUs. 3aKOH IPEIOMIICHHUS.
IIpunnun ®@epma. I[HonHoe oTpaxenue. LIeHTpUpOBaHHBIE ONTUYECKHE CUCTEMBI.
[IpenomieHue CBETOBBIX JIyuell Ha HOBEPXHOCTH C(hepuueckoro 3epkana.
IMpenomienue cBera Ha chepUIecKOi TOBEPXHOCTH pa3ziena AByX cpel. ToHkue
TUH3BL 300paxkeHHe IPEAMETOB ¢ ITOMOIIBI0 TNH3. OCHOBHBIE
(dhoTomMeTprUeCKie BEINIHUHBI.

/JTex/
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DJeKTpOMarHUTHBIC KoJicOaHus U BOJHEL. ['eoMerpuueckas onrtuka /I1p/
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WHTEPO®EPEHIIUA N JUDPAKIIUA CBETA

KorepeHTHOCTb 1 MOHOXPOMAaTHYHOCTh CBETOBBIX BOJH. HTepdepennns caera,
YCIIOBHE MakCHMYOB 1 MEHUMYMOB. OnbIT FOHTa. MHTepdepennns ceera B
TOHKHX IUICHKAaX ¥ IuacTuHkax. Onpenencaue audpaknuu. [puamnun Noirenca
-®Openens. Meton 300 @penens. Judpakiaus OpeHesst Ha KPYTIIOM OTBEPCTUH U
mucke. Tudpaxuus dpayarodepa Ha omHow menn. Judpakius Opaynrodepa
Ha TU(PaKIIMOHHON pereTke.

/JTex/
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JUCIEPCHUA U ITOJIAPU3ALINA CBETA

Jucnepcus cBeta. DEKTPOHHAs TEOPUs JUCHepCcUr cBeTa. EcTecTBeHHBIN 1
10JIIpU30BaHHbIN cBeT. [lospu3anust cBeTa Npu OTPAKEHUU U IIPEIOMIICHUN Ha
TpaHULE ABYX AUIIEKTPUKOB. IIpoxoxkneHue cBeTa uepe3 aHU30TPOIIHbIE
kpuctanisl. IlongpusanoHHsle MpU3MBbL U HONAPOUIbL. 3akoH Mantoca. AHamU3
MOJISIPU30BAaHHOTO CBETA. BpallleHne MIoCKOCTH MOJIAPU3aliK.

/J1ex/

5.5

Bonnosas onuxa /I1p/

5.6

Wurepdepenrms ceera. Onbit FOura. (M3MepeHue JIHHHBI CBETOBOM BOJIHBI C
MOMOIIBIO TU(paKIHOHHON perueTkr). (OnpeaeneHie nokasaress MPeToMICHUS
CTEKIIa C MOMOMIbI0 MUKpOCKoTa). /J1ab/

5.7

ITposepxa 3axoHa Maitoca. (Onpenenenne k03 QUIIIEHTa TOTIOMCHUSL
mpo3pavHbiX Ten). (OnpeneneHue yriia NoMHON moysipusanun). /J1ad/

Paznen 6. 9JIEMEHTbBI CIIEIIUAJIBHOU TEOPUHN
OTHOCHUTEJBHOCTH

6.1

IMocTynats! criennanbHOM TeOpHH OTHOCHTENBHOCTH. [Ipeobpa3oBanms
Jlopenna. Crencrus u3 npeodpasosanuii Jlopermna. MuTepBan Mmexty
coObITHAMHU. VIMITyIIbC B ClIELIMANBHOM TEOPHH OTHOCUTENBHOCTH. OCHOBHOI
3aKOH PEIITHBUCTCKON THUHAMUKA MaTePHATBHON TOUKH. DHEPIHUs B
CIeUaILHON TeOpUH OTHOCUTENbHOCTHU. /Cp/

Paznen 7. KBAHTOBAS ®U3UKA

7.1

KBAHTOBAS OIITUKA

TermoBoe U3TydeHUE U €T0 XapakTepucTuki. 3akoH Kupxroda. 3akoHsI
Credana - Bonpiimana u cmenienust Buna. @opmynsr Penest-/[xuHca u [Tnanka.
T'unoresa [Tnanka. ®otoHbl. DoTodddexr. YpaBHeHne DWHIITEHHA 1S
BHeIHero (potodddekra. DHeprus U UMIyIbC GoToHA. [laBlIcHHE CBETa.
S¢dexr KomnTona u ero sneMeHTapHast Teopust. ETHHCTBO KOPITyCKYISPHBIX 1
BOJTHOBBIX CBOMCTB 3JICKTPOMATHUTHOTO H3IYYCHUSL.

/JTex/

7.2

KsanToBas ontuka /ITp/
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OJIEMEHTBI KBAHTOBOU MEXAHUKHN 1 ATOMHOU ®U3NKHU
CnexTpsl aToMOB U MoJieKyll. CriekTp aTomMa Bogopoja. Teopus atoMa BoAopoJa
o bopy. I'nnoresa ne bpoiins. CeoiictBa BouiH ae bpoiinsa. CootHomeHue
HeonpenenenHocteil ['eisen6epra. BomHoBas GyHKINS 1 ee BepOSTHOCTHAS
uHTepnperarys. Habmronaemple BeTHYHHBI B KBAHTOBOI MEXaHUKE U UX
n3mepenus. O6iee ypasuenue llIpenunrepa. CranpoHapHoe ypaBHEHHE
Hlpenunrepa. [IsmxeHne cBoOOOJHOI JacTHITH. [{BIKEHHE B TOTCHIIMATBHON
sive. [ToTeHnanbHbIi Gaphep. 'apMOHIUECKHH OCHUIIATOP. ATOM BOJIOPOA B
KBaHTOBOM MexaHuke. CriuH anekrpoHa. CIHHOBOe KBaHTOBOE 4ucio. ITpuHnun
HEPa3IMYNMOCTH TOXK/ICCTBEHHBIX YacThL]. DepMUOHBI 1 GO30HBI.
Ilepuonuueckas cucrema sneMeHTOB MeHeneesa.

/JTex/

7.4

OneMeHTHI KBAHTOBOM MEXaHUKU U aTOMHOH ¢usuxu /TIp/

7.5

OrmpenieneHue TeMIepaTypHOi 3aBUCHMOCTH HHTCHCUBHOCTH M3Ty4CHUS HUTH
JTaMIbl HakanuBaHMA. (V3ydeHre 3aKOHOB TETUTOBOTO M3ITydeHHUS C TIOMOIIBI0
SIPKOCTHOTO ITpoMeTpa.) /J1ab/

7.6

Dotorppexr. (CHATHE BOIBTAMIIEPHOH, JTIOKCAMIIEPHON U CIIEKTPATIbHON
XapaKTepUCTUK (POTORIEMEHTA U OTIPEAEICHIE PadOThI BBIXOa
anekTpona). /J1ab/

Paznen 8. PU3NKA ATOMHOI'O AJIPA U DJIEMEHTAPHBIX YACTUL




8.1 OJIEMEHTHI ®U3NKU ATOMHOT O SAIPA 2 2
Jedext Macchbl 1 Heprus cBsa3u sapa. CIuH Aapa U €ro MarHUTHBIA MOMEHT.
Snepusie cunbl. Moaenu anpa. PannoakruBHoe H3IydeHHE U €T0 BUIBL. -
pacnaj. -u3JIydeHHe. -u3llydeHue. SaepHple peakiuu U UX OCHOBHBIE THIIBI.
Peaxuus nenenus snapa. Llennas peakuus nenenus. Peakius cuHTe3a aTOMHBIX
sanep.

/J1ex/

8.2 OJIEMEHTHI ®U3UKU SJIEMEHTAPHBIX YACTUL] 2 2
Knaccel anemMeHTapHBIX YacTUIl ¥ BUABI UX B3auMoneiictuil. Knaccuduxarms
3JIEMEHTApHBIX YyacTull. [IpMHIUI HEpa3TMUYUMOCTH TOXKIECTBEHHBIX YaCTHII.
CnuH u 1pyrue KBaHTOBBIE YHCIIa 3JIEMEHTApHBIX. YacTUIIBI U aHTHYACTHUIIBL.
Bo3ons! 1 hepMuOHEL. ATpoHEI U Me30HB!. JlenToHs!. [Ipomexyrounbie O030HHI.
KBapku 1 r1t00HBI.

/J1ex/

8.3 DeMeHTHl PU3UKH aTOMHOTO sIIpa ¥ AJIEMEHTapHBIX dactull. /TIp/ 2 2

Pazgen 9. CAMOCTOSATEJIBHAS PABOTA

9.1 IToaroToBka Kk siekimsm /Cp/ 1 9
9.2 IMoaroToBka k mabopaTopHbM pabotam /Cp/ 1 18
9.3 IToaroToBKa K mpakTHYECKUM 3aHATHIM /Cp/ 1 18
9.4 BrImosHeHNe KOHTPOJIbHOU paboTsl /Cp/ 1 8,6
9.5 IMoaroroska x nexiusam /Cp/ 2 18
9.6 IToaroToBka K mpakTHYECKUM 3aHATHIM /Cp/ 2 18
9.7 IoaroToBka k mabopatopHbM pabotam /Cp/ 2 18
9.8 Ioaroroeka k 3auery /Cp/ 2 8,75

Pa3zgen 10. KonTakTHbIe Yachbl HA ATTECTALMIO

10.1 Konrponsnas padora /KA/ 1 0,4
10.2 Koncynbramnus nepen sx3ameHoM /KD/ 1 2

10.3 Ox3amen /KD/ 1 0,35
10.4 3ayer /KA/ 2 0,25

5. OIEHOYHBIE MATEPHAJIbBI

OueHOYHbIe MaTepHabl Ul IPOBEICHHUS IIPOMEXYTOYHON aTTeCTAlMU O0YJaIOMUXCs IPUBEICHBI B IIPHIIOKEHUH K
paboueii mporpaMMe TUCHUILIHHBL.

@DOpMBI M BHIBI TEKYIIETO KOHTPOJS IO AUCIHUIUINHE (MOIYIIO), BHIBI 3aJaHUH, KPUTEPUN WX OICHUBAHUS,
pacmperneneHue 6aIoB IO BUIAM TEKYIIEro KOHTPOIIS pa3padaThIBAlOTCS MPEIo1aBaTe/leM JUCIUILUINHEL C yIeTOM €€ CIeH(UKA 1
JOBOZATCS JI0 CBEJICHHS 00yJaromuXcsl Ha IEPBOM y4EOHOM 3aHSTHH.

Texymmii KOHTPOJIb YCIIEBaEMOCTH OCYIIECTBIIETCS IIPENoAaBaTeIeM JUCIUILIAHEI (MOAYIIA), KaK MPaBHIIO, C
ucronp3oBanreM SMOC min myTeM IpoBEepKH MICEMEHHBIX paboT, MPEeayCMOTPEHHBIX pab0YNMHU IIPOrpaMMaMH JIUCIIUIIINH B
paMKax KOHTAKTHOH paboThl U CaMOCTOSTENbHOHN paboThl 0O0ydarommxcs. st pukcupoBaHus pe3yabTaToOB TEKYLLETO KOHTPOJIS
MoxeT ucnomnbsopaTbes DMOC.

6. YAEBHO-METOAUWYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUME JUCHUIIJIMHBI (MO YJISA)

6.1. Pexomenayemasi iuTeparypa




6.1.1. OcHoBHas JIMTepaTypa

ABTOpBIL, COCTaBUTENN 3arnaBue Wsnatensc Om. agpec
TBO, TOJ[
JI1.1 |Cagennes 1. B. Kypc o6meit pusuku. T. 3. KBantoBas onTrka. ATOMHAs CaHkKT- https://e.lanbook.com/bg
(usnka. Ousuka TBepaOTO Tena. PU3nKa aTOMHOTO S/Ipa U [etepOyp
AJIEMEHTAPHBIX YaCcTHUI: ydeOHOe mocodme r: Jlans,
2018
JI1.2 | Cagenbes 1. B. Kypc o6meit pusuku. T. 2. DNeKTpUIECTBO M MATHETHU3M. CaHkT- https://e.lanbook.com/bg
Bounael. Ontuka: yaebHoe mocooue [etepOyp
r: Jlans,
2018
JI1.3 | Casenbes 1. B. Kypc o6meit pusuku. T. 1. Mexanuka. MonekynsapHas CaHkT- https://e.lanbook.com/bg
(usmka: yaebHOe mocoone [etepOyp
r: Jlans,
2019
JI1.4 |YeprtoB A.T., Oo6mas ¢usuka Mocksa: | http://www.book.ru/bool
Bopo0OreB A A., KnoPyc,
Makxkapos E.®., 2020
Oszepos P. I1., Xpomos
B..
6.1.2. Jlono/iHUTE IbHAS JIUTEPATypa
ABTOPEI, COCTaBUTEITH 3arnaBue Wznarensc 3. anpec
TBO, TOJ1
JI2.1 |IHanxapun W.II., Oobmas ¢usznka. COopHUK 3a1a4 Mocksa: | http://www.book.ru/bool
Kupbsinos A.I1., KuoPyc,
Ky6apes C.1., 2019
Pazunosa C.M.
JI2.2 [Bopo0OneB A.A., 3agavHuK 110 (HU3HMKE Mocksa: | http://www.book.ru/bool
UeptoB A.T'. KunoPyc,
2017

6.2 I/IH(l)OpMaIIl/IOHHbIe TEXHOJIOTMH, UCIIOJIb3YyEeMbl€ IPU OCYIIECTBJICHUHA OﬁpaBOBaTe.ﬂLHOFO nmpouecca 1mo IMCUUIJInHe

(Mony.Jio)

6.2.1 TlepeyeHb TULEH3HOHHOIO U CBOOOJHO PACIIPOCTPAHSIEMOI0 IPOIPAMMHOIO0 o0ecneyeHust




6.2.1.1

MS Office

6.2.2 Ilepeyenn npodeccuoHAIBHBIX 023 JaHHBIX U MH(GOPMALMOHHBIX CIIPABOYHBIX CHCTEM

6.2.2.1

EctecTBeHHOHAYUHBIN 00pa3oBaTebHbIN mopTai: http://en.edu.ru/

6222

MexayHapoaHas npodeccuoHanbHas 0a3a qaHHBIX «SpringerMaterials»: https://materials.springer.com/

6.2.2.3

KoncynbranT miroc

6224

Iapant ACITVXKT

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUITIJINHBI (MO YJISA)

7.1

Y4eOHBIE ayTUTOPUH JJIS TPOBEICHHS 3aHATHH JIEKIHOHHOTO THITA, YKOMITICKTOBAaHHBIE CICIIHATH3HPOBAHHON
MeOeITbI0 M TEXHUYECKIMH CPEACTBAMH 00ydeHHs: MyIbTHMEIUIHOE 000pyI0BaHUE AT IPEXOCTAaBICHHUS yaeOHOH
rHpopManuu O0JIBIION ayIUTOPUH U/WIH 3BYKOYCHIIUBAIOIIEEe 000pyI0BaHUE (CTAMOHAPHOE WK IEPEHOCHOE).

7.2

Y4eOHBIC ayTUTOPUH AJISI IPOBEACHHS 3aHATHH CEMHHAPCKOTO THIIA, TPYIIIOBBIX U WHAUBHIYaIbHBIX KOHCYIbTalNUil,
TEKyYIIIEr0 KOHTPOJISL ¥ IIPOMEXKYTOYHOM aTTECTAIUH, YKOMILUIEKTOBAHHbIE CIIEIHATU3UPOBAHHON MEOEIbIO U
TEXHUYECKUMH CPEICTBAMHU O0YYCHHSI: MYJIbTUMEIMIHOE 000pYI0BaHHE 1/WITH 3BYKOYCHIIUBAIOLIEE 000PY/I0BaHUE
(cTranroHapHOE WK TIEPEHOCHOE)
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ITomermmeHns U1 CaMOCTOSITENIFHOM PabOTHI, OCHAIICHHBIE KOMIIBIOTEPHON TEXHUKOH C BO3MOXKHOCTBIO MOKITIOUYEHHS K
cetu "MHTepHeT" 1 0becredueHreM JOCTYNa B 3NEKTPOHHYIO HH(OPMAIIOHHO-00pa30BaTEIbHYIO Cpely YHHBEPCHUTETA.

7.4

INomemenus 11 XpaHEHHUS U TPOPUIAKTHIECKOTO OOCTYXHUBaHHS YIEOHOTO 000pyROBaHNSA

1.5

JlabopaTopuu, OCHAICHHBIC CIICIHATBHBIM Ja00PaTOPHBIM 000PYIOBAHACM:

7.6

JlabopaTopus MEXaHHUKH, BKITIOUaromas: 6510k 31ekrpoHHsrid ®M1/1, mamura AtByna ®M11, mastHuk MakcBenna
OM12, ynusepcanbHbiii MasTHUK DM 13, MasTHIK OOepbexa DM 14, moxyns FOHra u Mmoxyns cisura ®M 19,
coynapenue mapos GDM17;

7.7

JlabopaTopus 3JCKTpHYECTBA M MarHeTH3Ma, BKitodaromasi: crenasl TKO anexrprdectBa 1 MarHeTu3Ma, B TOM YHCIIE
ocrmutorpagsr C1-94, reHepaTOphl CHTHAIOB HU3KOYAacTOTHBIE ['3-118, HCTOYHHUKY MATaHUS, Mara3uHbI COTIPOTUBIICHHIH,
Habop moxynei DIID;

7.8

JlaGopaTopus ONTHKH, BKIOYAIONIast KOMITIEKT onTideckoro obopynosanus PMC, B ToM uucie: 6a3sl ONTHIECKOH
CKaMbH, TIOJTyIIPOBOTHUKOBBIE JIa3ePHI ¢ FOCTUPOBOYHBIM MOJyIIeM, (poTONMpHEeMHNKH, HAOOP JIMH3, SKPaHBI ¢ MACIITA0HOI
CeTKoit; aBToTpanchopmarop oanodaszubiit JIATP-2,5; koMIutekT (oJHid.




