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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/ICTABICHNS O (DM3UIECKHIX 3aKOHAX OKPYKAOIIETO MUPA B X €IMHCTBE M B3aMMOCBSI3H; HABBIKOB IPUMEHCHII
MOJ0XKEHUH (PyHIaMEeHTaTbHON (PU3UKHU MIPU PEIICHUH KOHKPETHBIX IPEAMETHO-IPO(UIBHBIX 3a/1a4; TEOPETHUECKON U
[IPAKTUYECKOM 6a3bl 111 YCIEIIHOTO OCBOSHHS UMH CHELUAIbHBIX TUCLUIUINH.

1.3 | 3amaun AUCLUTUINHEL:

14— OCBOEHHE O0YJAIONIMMHUCA 3HAHMI 00 OCHOBHBIX (DM3WYECKHX SBJICHHUSX M IPOIECCAaX, OCHOBHBIX (PH3MUECKHX
BEJIMYMHAX U (PU3NUECKUX KOHCTAHTaX, OCHOBHBIX (PU3MUECKUX 3aKOHAX M TPaHUNAX UX MPUMEHUMOCTH,
(byHIaMEHTaIbHBIX (PU3UYECKUX IKCIIEPUMEHTAX U UX POJIU B Pa3BUTHU HayKH, HA3HAYECHUH W IIPUHIMIIAX JEHCTBHS
BaXHEHUIINX (PH3UIECKHUX ITPHOOPOB;

1.5|- puoOpeTeHne OOYJAIONIMMUCS YMEHHH OOBSICHUTH OCHOBHBIC HaONIOMaeMble PHUPOIHBIC H TEXHOTCHHEIC
siBIIeHHS ¥ 9(h(HeKThl Ha 0a3e 3aKOHOB KIIACCHYECKON M COBPEMEHHON (DM3HKH;

1.6 |- pruoOpeTeHne 0O0YJAIONMMHUCS YMEHHH M HaBBIKOB MCIOJIG30BAHUSA METOIUKH (DH3MICCKUX H3MEPeHUI U
00pabOTKH YKCTIEPUMEHTAIBHBIX TaHHBIX, UCIIOIE30BAHHS METOIOB (PU3MUECKOTO MOJICIUPOBAHUS [UIST PEIICHHS
KOHKPETHBIX €CTECTBCHHOHAYYHBIX M TEXHUUCCKUX 32124,

1.7]— npuoOpereHne 00yJaroNIMUCA HABBIKOB KCIUTyaTAallMH OCHOBHBIX MPHOOPOB M 00OPYAOBAHUS COBPEMEHHOU
¢duznueckoit 1aboparopuu, 06pabOTKH U MHTEPIPETUPOBAHUS PEIYIBTATOB IKCIIEPUMEHTA.

1.8

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

Huk (pazmoen) 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 aHaJIn3a U MOJCINPOBAHU A

OIIK-1.2 HpI/IMCHHCT OCHOBHBIC ITOHATHSA U 3aKOHBI €CTCCTBCHHBIX HAYK IJIA pCIICHUA Hpe,Z[MeTHO-HpO(bI/IJ'ILHBIX 3a1a4

OIIK-1.3 [IpuMeHseT ecTeCTBEHHOHAYIHBIE METO/IB TEOPETHYECKOTO M 3KCIIEPUMEHTAILHOTO MCCIICIOBAHIS 0OBEKTOB, IPOIIECCOB,
SIBJICHUH; IPOBOAMT 3KCIEPUMEHTBI 110 3aJAHHOM METOAMKE U aHAIU3UPYET PE3YIbTAThI

B pe3yabTaTe ocBOeHUsI AMCUMIIJIMHBI (MOAYJIs1) 00y4YAIOIINIACS A0JIKEH

3.1 |3naTh:

3.1.1 [ ocHOBHBIE IOHATHS M 3aKOHBI KIIACCHUECKOW M COBPEMEHHOH (PU3UKH U UX POJIb B PEIICHUH ITPEAMETHO-TIPO(IIIBHBIX
3a1ad4;

3.1.2 | METOIbI TEOPETHYECKOTO M IKCIIEPUMEHTAIBHOTO UCCIIEIOBAHUS (PU3MUECKHX OOBEKTOB, IIPOIECCOB U SIBIICHHIA,
METOIUKY IPOBEACHUS H 00pabOTKU pe3yabTaTOB (PU3UUECKOTO IKCIEPUMEHTA

3.2 | YmeTh:

3.2.1 | ucrionp30BaTh OCHOBHBIE OHATHS M 3aKOHBI (PU3NKH JUIS pENIeHHS IPeIMETHO-ITPOQHUIBHBIX 3a1a4;

322 NPUMCHATDH METOAbI TCOPETHUCCKOTO U SKCIICPHUMEHTAJIBHOTO UCCIICAOBAHUS (1)H3I/I‘{eCKI/IX 06LCKTOB, mpoueccoB 1
HBJ’IGHPIf/i, IpOBOAUTH (bl/ISI/IquKI/Ie OKCIICPUMCHTHI 110 SaZ[aHHOfI METOOUKE U O6pa6aTBIBaTB HX pE3YIIbTAaThl

3.3 | Bnagern:

3.3.1 | HaBBIKAMM IPUMEHEHHSI OCHOBHBIX MOHATHH M 3aKOHOB KJIACCHYECKOH M COBPEMEHHOM (DM3UKHM JUISl PEIICHUS IPEIMETHO-
IpOQHIBHBIX 33/1aY;

3.3.2 | HaBabIKaMM IPUMEHEHHS METOJJOB TEOPETHUYECKOTO M 3KCIIEPHMEHTAIBHOTO HCCICA0BAHMS (PU3HUECKUX OOBEKTOB,
IIPOIIECCOB U SBJIICHUH, HaBBIKAMH IIPOBENICHNS (PU3MUECKIX 3KCIEPUMEHTOB I10 3aJJaHHON METOANKe U 00pabOTKH MX

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
METO/bl MEXaHUKHU. MoJeny MaTepuaabHOM TOUKU U TBepaoro Tena. [lonstue
CHCTEMBI OTCUeTa. BEKTOPHOE U KOOPJMHATHOE OIIMCAHUE JIBUXKEHUS
MaTepuanbHOi Toukd. OCHOBHBIC KHHEMATHIECKUE XaPAKTEPUCTHKH
MaTepUaJIbHOM TOUKH: paJuyc-BEKTOp, IIepeMelleHIe, TPOUICHHbIH MMyTh,
CpelHsIs U MTHOBEHHAs! CKOPOCTb, CPEIHEE M MTHOBEHHOE YCKOPEHHE,
TaHTCHLIUAJILHOE U HOPMaJIbHOE YCKOpeHUe. BpalaTenbHoe qBIKEHNE
MaTepUallbHON TOYKH. BEKTOPBI yIila IOBOPOTA, YIIIOBOM CKOPOCTHU H YITIOBOIO
yckopeHust. CBSI3b MEXIy YIJIOBBIMH U JIMHEHHBIMH BelMUUHAMU. /JIex/

1.2

Ormpezienenye MIOTHOCTH TBEPAOTO Tela MPaBUIIbHON reOMeTPUYECKON
¢dopwmsr. /Cp/

1.3

Kunemartnka matepuansHoii Touxn /T1p/

1.4

OCHOBbBI JMHAMUKHU [TOCTYITATEJIBHOT'O ABVXXEHIM S TEJIA
IToctynarensHoe axenue. [leprrit 3akoH HetoroHa. [TonsiTHE MHEPTHOH
Maccel Tena. Bropoii 3axon HetoroHa u nonsarue cuibl. Tperuit 3akoH HproroHa.
Bugst cun. Cuita TSKeCTH, CHIa BCEMHPHOTO TSTOTEHHS, CUJIA YIPYrOCTH, CHIIa
Tpenus. HenmHepumaneHble cucTeMbl oTcueTa. L{eHTpoOeKHbIe CHIIBI HHEPLUH U
cuisl Kopronuca. /Jlex/

1.5

OCHOBEI AWHAMHWKU TOCTYNATEIIBHOTO ABUKCHUA TEIIa /Hp/

1.6

W3y4eHre 3aKOHOB MOCTYMATENFHOTO IBHKEHUS C TOMOIIIBIO MAIITHHBI
ATtByna. /J1a6/

1.7

3AKOHBI UIBMEHEHUA 1 COXPAHEHUWA UMITYJIBCA, SHEPTUU U
MOMEHTA UMITYJIbCA Wmrrymnsc
MaTepUalbHOI TOUKH U MEXaHUYECKOIl CHCTEMBI, 3aKOH €ro H3MEHEHHS U
coxpaHeHus. LIeHTp Macc MEXaHUUECKOH CUCTEMBI U YPAaBHEHHUE €ro ABMKEHUSI.
Kunerndeckas sHeprus 1 3akoH ee u3MeHeHus. KoHcepBaTUBHBIE U
HEKOHcepBaTHBHBIC CHIEL. [loTeHIanbHast sHeprus. CBA3b MEXIY
MOTEHIMATILHON SHEprueil u cuiaoi. 3aKOH U3MEHEHHSI U COXPaHEHUs MOJIHOM
MeXaHWYECKOH SHEPIUU cUcTEMBbl. MOMEHT HMITy/IbCa MaTEPUAIBLHON TOUKH U
MEXaHUIECKON CHCTEMBI, 3aKOH €ro U3MeHeHUs u coxpaHenus. /Cp/

1.8

ITpoBepka 3aKOHOB COXPAHEHUS HMITYJIbCa U SHEPTHHU NIpH coynapernu tei /Cp/

1.9

JUHAMUKA BPAILIATEJIBHOI'O ABWXEHM S TBEPOI'O TEJIA
OCHOBHOM 3aKOH BPaIIaTEIILHOTO JIBYKEHHSI TBEPIOTO TeJla BOKPYT
HEeMOoABWKHOU ocu. MOMeHT uHepuuu. Brruncnenne MOMEHTOB HHEPLUU
OJIHOPOJHBIX CUMMETpUUHBIX Ted. Teopema IllTelinepa u ee npuMeHeHue.

KuneTnueckas sHEprus BPaaTELHOTO JIBMKEHHS TBEPIOTO TENA.
/Cp/

1.10

I/I3yquI/Ie JAWHAMHWKHU BPpaIaTCIbHOTO ABMKCHUA C TIOMOIIBIO MaATHUKA
Obepbexa. /Cp/

Masitauk Makcsemna. OnpeesieHre MOMEHTA HHEPIMHU Tl U [TPOBEPKa 3aKOHA
coxpaHeHus sHepruu. /J1ad/

1.12

MEXAHMNYECKHE KOJIEBAHUA

Onpenenenne koyedanuii. XapakTePUCTUKN TApMOHUIECKUX KOJIeOaHUH.
dopmyna clokeHHs ABYX rapMOHUYECKUX KonebaHuid. [Ipumepsl
KOJIEOATENBHBIX CHCTEM: IIPY)KUHHBIH, MaTEeMaTHYECKUH 1 (HU3NIECKIH
MasTHHUKH. Y paBHEHHE 3aTYXAIONIX KOJICOAHHH U eTO peleHHe.
XapaKTepUCTUKH 3aTyXAIOMUX KOIeOaHUH. Y paBHEHUE BBIHYKICHHBIX
KoJie0aHui Mo JelCTBIEM rapMOHUYECKH U3MEHSIONIENCSl BHEIIIHEH CUIIBI U €TO
pelenue. SIBneHne pe3oHaHca.

/Cp/

1.13

OmnpeneneHne yCKOPEHHs CBOOOIHOTO MaJACHHS IPH IOMOIIN MaTeMaTHIECKOTO
masitHuka. /Cp/

1.14

OHpCZ[eHCHI/IC MOAYJIA cABUTA C IOMOLIBIO IIPYKUHHOTO MasiTHUKA. /Cp/

Pazgen 2. TEPMOJUHAMUKA U MOJIEKYJISIPHAA ®U3UKA

2.1

OJIEMEHTBI TEPMOAVNHAMMKU OcHOBHBIE
olpeNeNieHNs U MOHATUS TepMOoAuHaMUKK. HyneBoe Hayaio TepMoIMHAMUKY U
MIOHATHE TeMITepaTyphl. TepMoarnHaMuUecKre GYHKIUU coCTosTHUSA. [lepBoe
Hayaso TepMmoanHaMuku. TemnoemkocTs. M3onpoueccsl. Bropoe nauano
TEPMOJIMHAMUKHU B pa3InyHbIX GopMynupoBKax. [ToHsATHE TEIUIOBON MAIIUHBEIL.
KIIJ] Tenmooii mammael. [ukn Kapao u reopema Kapno. HepaBeHncTBo
Knaysmyca. Outponus. Tperbe Hagano tepmoauHamuku. /Cp/




2.2

Omnpenenenue koddduIreHTa BI3KOCTH KUIKOCTH I0 MeToxy Ctokca. /Cp/
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SJIEMEHTBI CTATUCTUYECKOU ®U3UKH.

OCHOBHBIE [10JI0’KEHUS KUHETUYECKOW TEOPUU UEAIIBHOIO ra3a. Y paBHEHUs
COCTOSIHUS UJ€AJIbHOTO U PEAJIBHOTO ra3a. Y paBHEHUE KUHETUYECKOH TEOpUU
ra3oB [uis naBneHus. @a3oBoe nmpocTpaHcTBO. DYHKIUS pacHpeaeneHus..
Knaccrnueckas u kBaHTOBas cTaTHCTHKA. Pacnipenenenne Makcpenna.
Bapomerpuueckas gpopmyna. Pacnpenenenue bonsnmana. [Torsrue o
KkBaHTOBOH craTucTuke boze-Diinireiina u ®epmu-/Iupaka. CBs3b SJHTPOIHHU C
TEPMOANHAMUYECKOI BEpPOATHOCTBIO. SIBIIeHNs nepeHoca.

/Cp/

2.4

OrmpeneneHne OTHOIIEHHUS TEIIIOEMKOCTEH Ta3a METOIOM anadaTHIeCcKOro
pacumpenus. /Cp/

Pazgen 3. QJJIEKTPHYECTBO U MATHETHU3M

3.1

OJIEKTPOCTATUYECKOE IIOJIE B BAKYYME

DeKTpUYECKUH 3apsi] U dIIeKTpocTaTuueckoe noie. HanpsokeHHOCTD 1
MOTEHIUAN IEeKTPOCTaTHUECKOTO 1oJis. CBOMCTBO CYMEpHO3UINHU IS
INEKTPOCTATHYECKUX MOJIEH. CBsA3b MEXK Y HANPSKEHHOCTHIO
3JIEKTPOCTaTUUECKOI0 1OJIA U MOTeHUaIoM. II0TOK BeKTOpa HalpsSKEHHOCTH
3JIEKTPUYECKOTO NOJIS Yepe3 MOBEPXHOCTh U TeopeMa I'aycca. IIpumenenue
TeopeMsl ['aycca k pacuery anekTpocTaTuueckux noneil. Teopema o LUpKyIAIUU
Ul BEKTOPA HAPSKEHHOCTH AJIEKTPUUECKOIO MOJIA.

/J1ex/
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SJIEKTPOCTATUYECKOE ITIOJIE B IPOBOJHUKAX 11 JUDJIEKTPUKAX
DNEKTPUYECKUH TUIOJb U 3JIEKTPUYECKUH AUMOIBHBII MOMEHT. [IUToJIbHbIC
MOMCHTBI MOJICKYJI TU3JICKTPUKA. HOJ’IﬂpHBIe 1 HCIIOJIAPHBIC TUDJICKTPHUKH.
Ionspuszanus nusnexrpukos. Bekrop nossipusanuu. Teopema "aycca s
BEKTOpa MOJISIPH3aMU. BEeKTOp 31eKTpHYecKoro cMeIleH s. Y CIoBHs Ha
TPaHULIE ABYX JUIICKTPUKOB. [IpOBOHHUKH B 3IEKTPOCTATHYECKOM HOJIE.
DNEKTPOEMKOCTh YeIMHEHHOTO MPpoBOoAHNKA. KoHIeHCaTOpbl. DHEprus CUCTEMBbI
3apsAA0B 1 IJICKTPUICCKOTO ITOJIA.

/Cp/

33

DeKTpOCTaTHYECKOE TI0JIe B BakyyMe U BemiecTse /I1p/

34

HccnenoBanune snekrpocTarndeckux nojiei. (M3ydenue 3akona Oma.) /J1a6/

3.5

MOCTOAHHBIN JIEKTPUYECKNU TOK

VYcnoBust CylliecTBOBaHUS MOCTOSTHHOTO 3JIEKTPUYecKoro Toka. Cuna u
IUTOTHOCTH TOKA. YpaBHEHHE HENPEePHIBHOCTH. 3akoH OMa I OJTHOPOTHOTO
ydacTka Ienu. DIeKTPOABIKYIIAs CHiIa U HanpsbkeHue. 3akoH OMa [uis
HEoJHOpoHOTO ydacTka 1end. [Ipasuna Kupxroda. IIpumepsr pacuera
Pa3BETBICHHBIX AJICKTPUIECKHX IeTIel ¢ moMonipio mpasmit Kupxroda. Pabora u
MOIIHOCTh TOKa. 3akoH Jlxxoyns-JleHua.

/Cp/

3.6

INOCTOAHHOE MATHUTHOE IIOJIE B BAKYYME U BEIIIECTBE
MarunutHas naaykuus. 3akon buo-Casapa-Jlannaca, MarHutHoe 1nose
JBIDKYILErocs 3apsja, cuia Jlopenna, 3akoH Ammnepa. Teopema o nupKyasuu
JUIsl BEKTOpa MarHUTHOM MHAYKLIMU U ee mpuMeHeHue. Teopema ["aycca aiis
MarHUTHOTO TMOJIA.

MarHuTHble MOMEHTBI aTOMOB U MOJIEKYJI. BEKTOp HAMarHU4YEHHOCTH BEILECTBA.
Teopema 0 LMPKYIALUMY JJI1 BEKTOpAa HAMarHU4EHHOCTH. MarnuTtHas
BOCIPUUMYHMBOCTh U MarHUTHAs IPOHUIIAEMOCTD BellecTBa. HampsikeHHOCTh
MAarHuTHOTO 1oJis. Teopema o MUPKYISALUY U1 BEKTOPBI HAIIPSKEHHOCTH
MAarHUTHOTIO NOJISL. Y CJIOBUSL UL MATHUTHOTO IIOJISl HA TPAaHULIE pa3iesia ABYyX
cpen. Jluamarnetuku, napamarieTuku. deppomarseTuky. MarHuTHbINA
rucrepesuc. Temneparypa Kropu. [Ipupona ¢peppomarnerusma.

/Cp/

12

3.7

OrmpeneneHre OTHOIICHUS 3apsia JIEKTPOHA K €r0 Macce METOA0M MarHeTpoHa.
(Ompenenenne rOpU30HTATIBHON COCTABISIONICH HHIYKIIMUY MATHUTHOTO TOJIS
3emnn) /Cp/

3.8

Omnpenernenre padOTHI BBIX0/1a 3IEKTPOHOB U3 MeTasa. /Cp/




3.9

QJIEKTPOAUHAMUKA

3aKOH 3IeKTpOMAarHUTHOW MHAYKIMH. [IpaBmiio Jlenna. CriocoObl H3MEHEHHS
MarHUTHOTO NOTOKa. [Ipupoaa s1eKTpoMarHuTHOM HHAYKIUH. SIBieHue
caMOMHIyKUMU. MHIykTUBHOCTh. B3aumHuast nunaykius. Bzaumuas
UHIOYKTUBHOCTB. TeopeMa B3auMHOCTH. Tok cMmelieHus. Teopema 0 HUPKYIALUU
MAarHUTHOTO I0JISl B CIydae MPUCYTCTBUSI IEPEMEHHBIX IEKTPUUYECKUX OJIEH.
YpapHenus MakcBesuia B UHTerpanbHoi ¢popme. /JIek/

3.10

W3zyaenne sBneHns B3auMHOH HHAYKIHN.(CHATHE KPUBOW HAMarHWIUBaHUS U
MIeTJIU THCTepe3Kca ¢ MoMoIbio ociuiuiorpada.) /Cp/

Pazgen 4. KOJTIEBAHUS 1 BOJIHBI

4.1

SJIEKTPUYECKUE KOJIEBAHU A

Konebarenpupiit KOHTYp. CBOOOIHBIE HE3ATYXAIOIINE 1 3aTyXalOIINe
rapMOHHUYECKHE KoJieOaHus B KosiebaTensHOM KOHType. PopMmyna Juis nepuoa
KoyieOaHMi. BEIHYK/IeHHBIC TAPMOHUYECKHE KOJICOaHHsI B KOJIeOaTEIEHOM
KOHTYpe. SIBnenue pe3oHaHnca. [lepeMeHHbIN TOK. AKTUBHOE, UHIYKTUBHOE U
€MKOCTHOE COIIPOTHBIICHHE B IEITH IEPEMEHHOT0 ToKa. PaboTa 1 MOIIHOCTE B
LIeNH NIepeMeHHoro Toka. JlelicTByromiee 3HaueHe TOKa U HapsHKEHUSL.

/Cp/

4.2

OJIEKTPOMATHUTHBIE BOJIHBI

DKCIeprUMEHTaNbHOE TTOTyICHHE IICKTPOMArHUTHBIX BOJH. CylecTBOBaHHE
SIIEKTPOMATHUTHBIX BOJIH KaK CIIEJICTBHE ypaBHEHU MakcBelua.
InddepeHtmanbHoe ypaBHEHHE HIIEKTPOMATHUTHOW BOJHBL. CBS3b MEKITY
BEKTOpaMH HATIPSHKEHHOCTH DIIEKTPUYECKOTO W MATHUTHOTO TIOJIEH B
SIIEKTPOMArHUTHOU BoJjiHE. [IpenoMiieHre 3JIEKTPOMArHUTHEIX BOJIH HA TPAHUIIE
paszena JIByX cpell. DHEPrUst B HMITYIIbC SIIEKTPOMATHUTHBIX BOJTH.

/Cp/
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HccnenoBanne 3aTyxaromux Konebanui B konedarensHoM KoHType /Cp/

Pazgen 5. OIITUKA

5.1

T'EOMETPUYECKAS OIITUKA.

IlonsiTue cBeTOBOIO JNyda. 3aKOH NPSIMOIMHEHHOIO PACIIPOCTPAHEHUS CBETOBBIX
Jy4eil B OMHOPOJHBIX cpesiaX. 3aKOH OTpa)keHHsl. 3aKOH MPeTOMIICHUSI.
Ipunuun ®@epma. I[onnoe orpaxenue. LIeHTpHpOBaHHBIE ONTUYECKHE CUCTEMBI.
IpenomieHne CBETOBBIX Iydeil Ha HOBEPXHOCTU C(HEPUIECKOTO 3epKaa.
IIpenomiuenue cBeta Ha chepudeckoil MOBEPXHOCTH pasjena ABYX cpel. ToHkue
auH3b1. M300paskeHue MpeIMeToB ¢ MOMOIIbIO TMH3. OCHOBHBIC
(oToMeTpUYECKHe BETHINHEI.

/Cp/
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WHTEPO®EPEHIIUA N1 JUDPAKIIUA CBETA

KorepeHTHOCTh 1 MOHOXPOMATHYHOCTb CBETOBBIX BOJH. HTepdepeHIus cBeTa,
YCIIOBHE MakcUMyoB U MUHEMYMOB. OmbiT FOHTa. MHTEpdepenmus ceera B
TOHKHX IIIEHKax ¥ IactuHkax. Onpenenenne qudpakiwm. [Ipuanun [roifrenca
-®penens. Meton 30u @penenst. JJudpakuus Openens Ha KPyrJioM OTBEPCTHH U
mucke. JTudpakius @payarodepa Ha ogHol menu. Judpakius Opayrarodepa
Ha TU(PaKINOHHOHN perIeTKe.

/Cp/

53

JUCIIEPCHA U TTIOJIAPU3SALUA CBETA

Iucrepenst cBeta. DIEKTPOHHAS TEOPHS TUCTIEPCHU CBETA. ECTeCTBEHHBIN U
HOJI}IpH?:OB&HHBIﬁ CBCT. Honﬂpmaum{ CBCTA IIPH OTPAXXCHUU U MPCIOMJICHUHU Ha
TpaHULE ABYX AUNEKTPUKOB. [IpoxoxaeHue cBeTa yepe3 aHu30TPOIIHbIE
Kkpuctasl. [TonsapusannoHHble TPU3MBL U TONSAPOUIBL. 3aKoH Mamtoca. AHanu3
MOJIIPU30BAHHOTO CBETa. Bpalenue miocKocTH MoNApH3aInH.

/Cp/

54

Wnrepdepenmus ceera. Onsit IOHTA. (M3MepeHne JITMHHBI CBETOBOH BOJIHEI C
MOMOIIBIO T PaKINOHHOM peteTkn). (Onpenenenre nokasaTess NpeIoMIeHUs
CTeKJIa ¢ OMOIIbI0 MUKpockoma). /Cp/

5.5

IIpoBepka 3akoHa Maitoca. (OnpezaeneHre KodpPUIneHTa MOTIOMICHUS
npo3paunbix Ten). (Onpenenenue yria moxHo# nonspusanun). /Cp/

Paspen 6. JIEMEHTBI CIIEHUMAJIBHOU TEOPUU
OTHOCHUTEJBHOCTH




6.1

IMocTynats! crienuanbHO# Teopun oTHOCHTENbHOCTH. [Ipeobpa3oBanus
Jlopenna. CneacrBus u3 npeodpaszopanuii Jlopenua. MaTepsan Mexay
COOBITHAMH. VIMITYIIBC B CIIENMANBEHON TEOPHH OTHOCUTENEHOCTH. OCHOBHOM
3aKOH PEJITHBUCTCKON TUHAMHIKH MAaTEePHATBHON TOUKU. DHEPTHS B
CreUUaIbHON TeOpUU OTHOCUTENbHOCTH. /Cp/

12

Pazgen 7. KBAHTOBASA ®U3UKA

7.1

KBAHTOBAS OIITUKA

TemroBoe U3ITydeHne U €T0 XapaKTepUCTUKH. 3akoH Kupxroga. 3akoHbI
Credana - Bonpiimana u cmenienus Buna. ®opmyner Penes-/xunca u [1nanka.
T'unotesa [Tnanka. ®oronsl. @orodddext. YpaBHeHHe DIHINTEHHA TS
BHeMIHero (otodddekra. JHeprus 1 UMITyIsC (HoToHA. [laBIeHIe CBeTa.
S¢dexr Komnrona u ero snemeHTapHas Teopus. EXMHCTBO KOPITYCKYISPHBIX U
BOJIHOBBIX CBOMCTB 3JIEKTPOMAarHUTHOTO U3TydEeHUSI.

/JTex/

7.2

KsanToBas ontuka /IIp/

7.3

OJIEMEHTBI KBAHTOBOU MEXAHUKU 1 ATOMHOU ®U3UKU
CriexTpsl aTOMOB U MoJiekyi. CriekTp atoma Bogopoza. Teopust atoma Bogopoaa
no bopy. I'nnoresa ne bpoiins. CeoiictBa BosiH ae bpoitnsa. CootHomienue
HeonpenenenHocreil I'eitsenOepra. BonHoBas GyHKINS U ee BEpOSATHOCTHAS
unTepnperanus. Habmonaemble BeIMYMHBI B KBAHTOBOM MEXaHUKE U UX
n3mepenust. O6mee ypasaenne Llpexanarepa. CrammioHapHOE ypaBHEHHE
Ipemunrepa. J{Bmxkenue cB0OOOIHON YacTHIIBL. J[BHKEHUE B TIOTEHIIMAIBHOM
sime. [ToTeHumaneHbli Oapbep. I'apMOHMYECKUH OCHMIUIATOP. ATOM BOJIOPOJia B
KBaHTOBOM MexaHuke. CriuH 31ekTpoHa. CIMHOBOE KBaHTOBOE yucio. [IpuHuun
HEepa3IMIUMOCTH TOXKIECTBEHHBIX YacTUIl. DepMHOHBI 1 0030HEI.
Ilepnoauueckas cucrema ayeMeHTOB MeHeneesa.

/Cp/

12

7.4

Ormpenenenre TeMIepaTypHO# 3aBUCMMOCTH HHTEHCUBHOCTH M3Ty4IEHUS HUTH
JIaMIIbI HaKaHI/IBaHI/Iﬂ.(I/I?;y‘ICHI/IC 3aKOHOB TCIJIOBOT'O U3JIYUCHUSA C TIOMOIIBIO
SIPKOCTHOTO TIpomMeTpa.) /Cp/

7.5

Dotorddext. (CHATHE BOIBTAMIEPHOMH, TFOKCAMIICPHOH U CIIEKTPaIbHON
XapaKTEePUCTHK (OTOIIEMEHTA U OIpe/ieliecHHe PaboThl BHIXOAA
anektpona). /J1abd/

Pazgen 8. DUSUKA ATOMHOTI'O AAPA U SJIEMEHTAPHbBIX YACTHULL

8.1

OJIEMEHTHBI ®U3UKU ATOMHOT O SAIPA

Hedekt Maccsl U 9Heprus cBsasu sapa. CIUH A1pa U ero MarHUTHBIA MOMEHT.
H,E[CpHI)Ie CHIJIBI. MOI[GJII/I sapa. PaIII/IoaKTI/IBHOC H3JIYy4CHUC U €TI0 BUJBI. -
pacnaq. -u3JIYy4YCHHUEC. -U3TYyICHUC. HuepHHe peakuuu U X OCHOBHBIC TUIIBI.
Peakuust nenenus sapa. Ienuas peakuus aenaeHus. Peakius cuHTe3a aTOMHBIX
amep.

/Cp/

10

8.2

OJIEMEHTBI ®N3UKN DJIEMEHTAPHBIX YACTUL]

Knaccel anemMeHTapHBIX 4acTHIl U BUIBI X B3aumojeicTBuid. Knaccudukarus
3JIEMEHTapHBIX YyacTull. [IpMHIUI HEpa3TMUYUMOCTH TOXKAECTBEHHBIX YAaCTHILI.
CriuH 1 Apyrrie KBaHTOBBIC YMCIIA 3JIEeMEHTAPHBIX. YacTHIIBI 1 aHTHYACTHUIIHI.
Bo3ons! 1 hepMuOHBL. ATpoHEI U Me30HB!. JlenToHsl. [Ipomexxyrounbie 0030HHI.
KBapku 1 151H00HBI.

/Cp/

Pazgen 9. CAMOCTOSATEJIBHASA PABOTA

9.1

oaroToBka k nexuusim /Cp/

9.2

IMoaroToBka k jabopatopHbiM pabotam /Cp/

9.3

[MoaroToBka k mpakTruueckuM 3aHsATHIM /Cp/

9.4

BeIinosiHeHHe ABYX KOHTPOJIBHBIX pabot /Cp/

17,2

Pasznen 10. KonTakTHbIe Yachl HA AaTTECTALMIO

10.1

Konrpomnsnsie padotsr /KA/

0,8

10.2

Koncynpramus nepen sx3amerom /KD/




10.3 Dk3amen /KD/ 1 0,35

10.4 3auyer /KD/ 1 0,25

5. OIEHOYHBIE MATEPHAJIBI

OLeHOYHbIe MaTepHaIbl Ul IPOBEICHNS IIPOMEXYTOYHON aTTECTAlMU OO0YJAIOMUXCsl TIPUBEICHBI B IIPHIIOKEHUN K
paboueii mporpaMme AUCIUTUIHHBL

@DOpMBI ¥ BHIBI TEKYIIEr0 KOHTPOJIS IO AUCIUILINHE (MOMIYIIO), BHIBI 3aJJaHUH, KDHTEPHUH X OICHUBAHUS,
pacnpezenenye 6auioB 10 BHAaM TEKYILETo KOHTPOJIS pa3pabaThiBaloTCs NPENoaaBaTelieM JUCIUILIMHBI C yIeTOM ee Crelu(pUKH 1
JOBOZATCS JIO CBEJICHHS 00yJaromUXcsl Ha IEPBOM yIEOHOM 3aHSTHH.

Tekymuii KOHTPOJIb YCIEBAEMOCTH OCYIIECTBIISETCS MIPENoAaBaTeNeM MUCIUIUINHEI (MOIYIIA), KaK IPaBHIIO, C
ucnonb3oBanreM DMOC miu myTeM MpOoBEpKH MHCHMEHHBIX PadoT, IPEIyCMOTPEHHBIX PA00OYHMH IPOrpaMMaMHy AUCIUILTIH B
paMKax KOHTaKTHOW pabOTHI U CaMOCTOSITENILHON paboThl 00ydaromuxcs. st GUKCHpOBaHUS PE3yJIbTATOB TEKYIIET'O KOHTPOJIS
MokeT ucnoibzoBatbes JUOC.

6. YAEBHO-METOAUYECKOE U TH®OPMALIMOHHOE OBECIIEYEHME JUCHUIIJIMHBI (MO YJISA)

6.1. Pexomenayemasi iuTepatypa

6.1.1. OcHoBHAas1 JIUTEpaTypa

ABTOpBI, COCTaBUTENHU 3armaBue W3narensc On. agpec
TBO, TOJ
JI1.1 |Cagennes 1. B. Kypc o6meit pusuku. T. 3. KBanTOBast ontrka. ATOMHas CaHKT- https://e.lanbook.com/bg
(uzuka. duznka TBeporo Tena. Ou3rKa aTOMHOTO siApa H [etepOyp
9JIEMEHTapHBIX YacTHILl: yueOHOe ocoOue r: JIans,
2018
JI1.2 | Cagennes U. B. Kypc obmeit ¢pmsuxu. T. 2. DIEeKTpUIECTBO U MarHETH3M. CaHkr- https://e.lanbook.com/bq
Bonnbl. OnTrka: yaedHOE mocodne [etepOyp
r: Jlans,
2018
JI1.3 | Casennes 1. B. Kypc o6meit dusuku. T. 1. Mexanuka. MosekyrsipHast CaHkr- https://e.lanbook.com/bg
¢uzmka: yaebHOE TIOCOOHE [etepOyp
r: Jlans,
2019
JI1.4 [YeptoB AT, Oo6mas ¢usnka Mocksa: | http://www.book.ru/bool
BopobreB A A., KnoPyc,
Maxkapos E.®., 2020
Oszepos P. I1., Xpomos
B..




6.1.2. lonoTHUTEbHAS JUTEPATYPA

ABTOpBIL, COCTaBUTENN 3arnaBue Wsnatensc Om. agpec
TBO, TOJ[
JI2.1 |lankapun WN.IT., O6mas pusznka. COOpHUK 33134 Mocksa: | http://www.book.ru/bool
Kupbsinos A.I1., KuoPyc,
Kybapes C.H., 2019
Pasunosa C.M.
JI2.2 | BopoObeB A.A., 3amavuHuK 10 (HU3UKe Mocksa: | http://www.book.ru/bool
UYepto A.T'. KuoPyc,
2017

6.2 UndopmannoHHbIe TEXHOJIOTUH, HCIIOJIb3yeMbIe P 0CYIIEeCTBIEHHH 00Pa30BaTEIbHOIO Mpolecca Mo TUCIHUIINHE

(Mony.10)

6.2.1 IlepeyeHb JINIEH3UOHHOTO M CBOOOTHO PACTIPOCTPAHSIEMOT0 MPOrPAMMHOI0 00ecTedeHust

6.2.1.1 | MS Office

6.2.2 Ilepeyenn npodeccuOHAIBHBIX 023 JaHHBIX U HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM

6.2.2.1

EcrecTBeHHOHAYUHBII 00pa3oBaTeNbHEIN mopTa: http://en.edu.ru/

6222

MexnyHapoaHas npodeccuoHanbHas 0a3a qanHbIX «SpringerMaterials»: https://materials.springer.com/

6.2.2.3

KoncynbraHT miroc

6224

Tlapant ACITNKT

7. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUWE JUCIUIIJIMHBI (MO YJIA)

7.1

Y4eOHBIC ayTUTOPUH AJIS TPOBEACHHS 3aHATHH JIEKIIMOHHOTO THIIA, YKOMIIIEKTOBAaHHBIE CIICIHATI3UPOBAaHHON
MeOeNnblo U TEXHUYECKUMH CPEICTBaMU O0YYeHHUs: MyJIbTUMEANHHOE 000pYyI0BaHUE IS PEAOCTaBICHUS yueOHOU
nHpopManuu 6OIBIION ayMTOPUH 1/WIH 3BYKOYCHIIMBaoIee 000pynoBaHue (CTAHOHAPHOE WITH IIEPEHOCHOE).

7.2

Y4eOHbIe ayTUTOPUH AJIsI IPOBEACHHS 3aHATHI CEMHUHAPCKOTO TUIIA, TPYIIIOBBIX U HHAWBUIYabHBIX KOHCYIIBTAIUIH,
TEKYIIEro KOHTPOJIS M IIPOMEKYTOYHOH aTTeCTalllH, YKOMIUICKTOBaHHBIC CITCIIHAIN3NPOBAHHON MeOETBIO 1
TEXHUIECKUMH CPEICTBAMH O0YyIEHUsSI: MYJIbTUMEINITHOE 000pyI0BaHHE H/HIIH 3BYKOYCHUIIHBAIOIIee 000pyT0BaHIEe
(cTanoHapHOE WK IIEPEHOCHOE)

73

TTomemenus st CaMOCTOSATENFHON paOOThI, OCHAIIIEHHBIE KOMITBIOTEPHOH TEXHUKOW C BO3ZMOKHOCTBIO TOIKITIOUEHHS K
cerd "MHTepHeT" U 0OecredeHreM JOCTYIa B AIEKTPOHHYIO HH(POPMAaLMOHHO-00pa30BaTENbHYIO CPELy YHUBEPCHTETA.

7.4

IomemnieHus 1 XpaHEHUS U POGHUIAKTHUECKOTO 00CTY)KUBaHUS YIeOHOTO 000pyAOBaHUS

7.5

JlaGoparopuu, OCHAIICHHbIE CIEIHAILHBIM J1a00paTOPHEIM 000PYIOBAHHEM:

7.6

JlabopaTopust MeXaHUKH, BKIIOUarommas: 6J0k anekTpoHHbil @M 1/1, mamuna Atsyna ®M1 1, mastHuk MakcBeia
OM12, yauBepcaibhblii MasTHUK @M 13,masTHuK Obepoeka DM 14, moaynb FOHra u Moaynb ciBura ®M 19,
coynapenue mapos GDM17;

1.7

Habop moxyneit OI13;

JlabopaTopus 3JeKTpUYECcTBA U MarHeTH3Ma, BKITIodaromas: creHasl TKO amexTprdecTBa 1 MarHeTH3Ma, B TOM YHCIIE
ociutorpadsr C1-94, reHepaTophl CHTHANOB HU3K049acTOTHEIE '3-118, MCTOYHMKY MUTaHNS, Mara3uHbI CONPOTUBIICHUI,

7.8

JIabopaTopust ONTHKH, BKITIOYAIOIasi KOMIUIEKT ONTHYecKoro obopyaoBanus PMC, B ToM uncie: 0a3pl ONTHYIECKOI
CKaMbH, MOJTYIPOBOAHUKOBBIE JIa3ePhl C FOCTUPOBOYHBIM MOAYJIEM, (JOTONPHEMHHKH, HA0OP JIMH3, S9KPaHbl C MAacIITaOHOM
ceTkoi; aBroTpancdopmartop ogaodasubii JIATP-2,5; koMrutekT douuii.




