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1. IEJTA OCBOEHMSI 1M CLIUIIJIMHBI (MOYJIST)

1.1| Ilens mpenogaBaHus AUCLUILIMHBL:

1.2 | dopMupoBaHHe y 00y4arOMKXCsl €CTCCTBCHHOHAYYHOI'O MHUPOBO33PEHHST; HAYYHOT'O MBIIIICHHST; IIEJIOCTHOTO
MIPEACTABIICHUS O (PM3UUECKIX 3aKOHAX OKPYKAfOIIETO MHpA B MX CIMHCTBE M B3aUMOCBS3M; HABBIKOB IPHUMEHEHHS
MONOXKEHUH (QYHIAMEHTAILHON (DH3UKHU MIPU PEIICHUU KOHKPETHBIX MPEAMETHO-IPO(UIBHBIX 3a/1a4; TEOPETHUECKOH U
MIPAKTUYECKOM 0a3bl AJIs1 YCTICIIHOIO OCBOSHHSI UMM CIELMAIBHBIX TUCLUIUINH.

1.3 | 3amaun TUCLIUIUINHEL:

14— OCBOCHHE 00YyJaIOIINMHUCS 3HAHWH 00 OCHOBHBIX (DM3MUYECKHUX SBJICHUSAX M IPOIECCAaX, OCHOBHBIX (PH3NIECKUX
BEIMYMHAX U (PU3NIECKUX KOHCTAHTaX, OCHOBHBIX (PM3MYECKHUX 3aKOHAX U TPAHHULAX HX IPUMEHUMOCTH,
(byHAaMEHTAIBHBIX (PM3NYECKUX IKCIIEPUMEHTAX M MX POJIM B Pa3BUTHH HAYKH, HA3HAYCHUH W IIPUHIUIIAX JICHCTBUS
Ba)XHEHWIINX (HH3HUCCKUX TPHOOPOB;

1.5|— IpHoOpeTeHne 00YJaIONMMUCS YMEHUI OOBSICHUTh OCHOBHBIE HaOJIloaeMble TIPUPOHBIC U TEXHOT'€HHBIC
SIBTICHUS 1 3(h(eKTH Ha 6a3e 3aKOHOB KIIACCHUECKON M COBPEMEHHOH (hH3HKH;

1.6 |- pruoOpeTeHne 00yJaroIIMUC] YMEHHH U HaBBIKOB HCIIONB30BAHMS METOIMKU (DM3MUYCCKIX H3MEPEHHN W
00pabOTKH YKCTIEPUMEHTATBHBIX JTaHHBIX, UCIIOIB30BAHUS METOIOB (PH3HMYECKOTO MOICITUPOBAHHUS JJIST PEIICHHS
KOHKPETHBIX €CTCCTBCHHOHAYUYHBIX M TEXHUYCCKHX 337134,

1.7]— npuobpereHre 00yJaroIMMUCS HABBIKOB HKCILTyaTAllMH OCHOBHBIX MPHOOPOB M 0OOPYAOBaHUS COBPEMCHHOI
¢$uznueckoit 1abopatopun, 00pabOTKU 1 HHTEPIPETUPOBAHUS PE3YIIBTATOB IKCIIEPHUMEHTA.

1.8

2. MECTO JUCIAIIJINHBI (MOAYJISA) B CTPYKTYPE OGPA30BATEJIbBHOU ITPOI'PAMMBbI

Iuxn (paznen) OIT: | b1.0.11

3. KOMIETEHIIMY OBYYAIOLETOCSI, POPMUPYEMBIE B PE3YJIbTATE OCBOEHMS JUCIHUATIINHBI
(MOJYJIST)

OIIK-1 Cnocoben peiaThb NHXKCHCPHBIC 3aa4r B HpO(i)eCCHOHaJ'ILHOfI JACATCIIBHOCTH C UCITIOJIB30BAHUEM METOA0B €CTCCTBECHHBIX
HayK, MAaTEMAaTUYCCKOT'O aHaJIn3a U MOACIIMPOBAHUA

OIIK-1.2 HpI/IMeHﬂeT OCHOBHBIC INOHATHUSA U 3aKOHBI €CTECTBCHHBIX HAYK JIJIs PCIICHUSA Hpe,Z[MeTHO-HpO(l)I/IJ'IBHLIX 3a1aq

OIIK-1.3 IIpMeHsIeT ecTeCTBEHHOHAYIHBIC METOBI TEOPETHIECKOTO M HKCIICPUMEHTAIBHOTO MCCIIEA0BAHIS O0BEKTOB, TPOLIECCOB,
SIBIICHUH, IPOBOJMT SKCIIEPUMEHTHI 110 3aJaHHOM METOJUKE U aHAIU3UPYET PE3yabTaThl

B pe3yabTaTe ocBOeHUsI AMCUMIIJIMHBI (MOAYJIs1) 00y4YAIOIINIACS A0JIKEH

3.1 |3naTh:

3.1.1 | OCHOBHBIE TIOHATHS M 3aKOHBI KJIACCHYECKOI U COBPEMEHHOH (PU3MKH U UX POJb B PEIICHUH MPEAMETHO-TIPO(GHITEHBIX
3ajad;

3.1.2 | METOBI TEOPETHIECKOTO M AKCIIEPIMEHTAIBEHOTO FCCIIE0BAaHNS (DH3UIECKIX OOBEKTOB, IIPOIIECCOB U SABICHUMH,
METOJHKY IIPOBEICHUS U 00PaOOTKH Pe3yabTaToB (PU3UUECKOr0 IKCIICPUMEHTA

3.2 | YmeTh:

3.2.1 | ncTIonp30BaTh OCHOBHBIE TIOHATHS M 3aKOHBI (PH3MKH IS PELIEHNS IPeAMETHO-TTPO(QMITBHBIX 3a/1a4;

3.2.2 | IpUMEHATH METOJIbl TEOPETHUYECKOTO U SKCIIEPHUMEHTAIBLHOIO UCCIICIOBaHMS (PM3NUCCKUX OOBEKTOB, IIPOLIECCOB U
SIBJICHHH, TPOBOJUTEH (PH3NIECKHE SKCIIEPUMEHTHI 110 33JaHHOH METONKE U 00pabaThIBaTh UX PE3yIbTaThI

3.3 | Bnagern:

3.3.1 | HaBBIKAMH MMPUMEHCHHS OCHOBHBIX TIOHSITUH 1 3aKOHOB KJIACCHYECKON U COBpeMeHHOﬁ (1)I/ISI/IKI/I A peIIC€HUA IMPEAMETHO-
HpO(bI/IHBHI)IX 3aJla4, HaBbIKaMH

3.3.2 | npuMeHeHHsT METOJI0B TEOPETUIECKOT0 1 SKCIIEPUMEHTAIIBHOTO HCCIIEI0BaHNS (PU3MIECKUX OOBEKTOB, IIPOLIECCOB U
SIBTICHUH, HABBIKAMH TIPOBEICHNS (PU3NIECKHUX IKCIIEPIMEHTOB TI0 3aJaHHOH METOANKE U 00pabOTKU UX Pe3yNbTaTOB

4. CTPYKTYPA U COAEP KAHUE JUCIUIIJIUHBI (MOAYJIS)

Kon HaumeHoBaHue pa3je/ioB U TeM /BUA 3aHATHS/ Cemectp | Yacos | Ilpumeuanue
3aHATHS / Kype

Pazpen 1. DU3NYECKHUE OCHOBbI MEXAHUKHN

1.1 KNMHEMATUKA MATEPMAJIBHOU TOYKH Ipenmer n 1 2
METOZBI MEXaHUKU. Mozenu MaTepranbHOM TOUKH U TBepaoro tena. Ilonarue
CHCTEMBI OTCUETA. BEKTOpHOE ¥ KOOPAUHATHOE OIIMCAHUE JBUKEHUS
MaTepuanbHoi Toukd. OCHOBHBIE KHHEMATHUECKUE XapAKTEPUCTUKU
MaTepUaIbHON TOUKH: PauyC-BEKTOp, IEPEMELICHUE, TPOUICHHBIN IyTh,
CPEIHss U MTHOBEHHAsl CKOPOCTh, CPEJHEE U MTHOBEHHOE YCKOPEHHUE,
TaHT€HIHANIbHOE U HOPMaJIbHOE yCKOpeHue. BparmaTensHoe IBIDKEHUE
MaTepualibHOM TOUKH. BEKTOpHI yria HoBOpoTa, YIJIOBOH CKOPOCTH U YrIIOBOTO
yckopeHns1. CBA3b MEXIY yIIIOBBIMH M THHEHHBIMH BeTHIUHAMIL. /JIex/




1.2

Omnpe/eneHne MIOTHOCTH TBEPAOrO Telia MPABIIBHON reOMETPHUYCCKON
¢dopmel. /J1a6/

1.3

Kunematnka matepuanbHoi Touku /TIp/

1.4

OCHOBbBI JUHAMUKU TTIOCTYITATEJIBHOI'O AIBMKEHU S TEJIA
IToctynarensHoe nuxenue. Ilepssiii 3akoH Hetotona. [loHsATHE MHEPTHOM
Maccsl Tena. Bropoii 3akoH HetoToHa 1 nonsitue cuisl. Tpetnii 3akon Herotona.
Bunpr cun. Cuna TspKecTH, cuiia BCEMUPHOTO TSATOTEHHUS, CHIIA YIIPYTrOCTH, CHUJIa
Tpenusi. HemneprnuanbHbie cUCTEMBI 0TcueTa. LIeHTpoOeKHbIE CHITBI HHEPIIUU
cunel Kopuonuca. /JIex/

1.5

OCHOBBI TMHAMHUKHU IMOCTYNATCIIbHOI'O ABMXXCHUS TCJIa /Hp/

1.6

H3yueHue 3aKOHOB MOCTYIATEILHOTO ABHIKSHHS C TIOMOIBIO MAIIHHBI
ATtByna. /J1a6/

1.7

3AKOHBI USMEHEHUA 1 COXPAHEHW A NMITYJIBCA, SHEPITYIN U
MOMEHTA UMITYJIbCA Nmmynsc
MaTepUaIbHON TOYKM U MEXAHUYECKOH CHCTEMBI, 3aKOH €r0 U3MEHEHUS U
coxpaHeHus. LleHTp Macc MEXaHUYECKOU CUCTEMBI U YPABHEHHE €0 JBUKEHHUS.
Kunetnueckast sHeprus U 3aKoH ee u3MeHeHus. KoHcepBaTHUBHBIE U
HEKOHCepBaTUBHbIE cHIIbL. [loTeHIanbsHas sHeprus. CBsi3b MEXIY
NOTEHLIMAIBHON 3HEPIrUeH U CUIOH. 3aKOH U3MEHEHUSI U COXPAHEHUSI TOJIHOU
MEXaHUYECKOW AHEPrUH cUcTeMbl. MOMEHT UMITyJIbCa MaTEPUAIbHON TOUKU U
MEXaHHYECKOW CHCTEMBI, 3aKOH €TI0 N3MEHEHHS U COXpaHeHUsL. /JIex/

1.8

3aKOHBI I3MEHEHHS U COXPAHEHHS UMILYJIbCA, DHEPIHU 1 MOMEHTa
nmryibca /Tp/

1.9

ITpoBepka 3aKOHOB COXpaHEHHS UMITYJIbCa U SHEPTUH IIPH coynapeHuu te /J1ad/

1.10

JNMHAMUKA BPAIIATEJIbBHOI'O JABVDKEHW A TBEPAOI'O TEJIA
OCHOBHOI1 3aKOH BPaIaTeJIbHOTO ABM)KEHHUS TBEPJIOTO TeJla BOKPYT
HEIOJBMXHOM ocl. MOMEHT uHepiuu. Brruncienne MOMEHTOB HHEPLIUU
OJTHOPOAHBIX cUMMeTpHUUHBIX Tel. Teopema IllTelinepa u ee npuMeHeHue.

KuneTnueckas SHEPIUs BPAILATEIbHOIO IBMKEHHS TBEPIOrO TENA.
/J1ex/

JlnHaMuKa BpamaTeIbHOro ABWKeHUs TBepaoro Tena /IIp/

1.12

W3yueHne TUHAMUKH BPALIATENbHOTO JBHKEHUSI C TOMOIIIBIO MasTHUKA
Oo6epOexa. /J1a6/

1.13

Mastauk Makcsenna. OrnpeiesieHre MOMEHTa HHEPLIMHU Tell ¥ IPOBEpPKa 3aKOHA
coxpaHeHus sHeprud. /J1a6/

MEXAHMWYECKHE KOJIEBAHIA

Onpenenenue konedanuil. XapakTepUCTUKU TApMOHUYECKUX KoueOaHui.
®opmyna COKEHHS IBYX rapMOHHYECKUX KonebaHui. IIpumepsr
KOJIe0aTeBHBIX CUCTEM: MIPYKUHHBIH, MaTEMaTHUECKAH U (QU3NIeCKUH
MAasTHUKH. YpaBHEHHUE 3aTyXaIOUIUX KONeOaHHH U ero pelIeHHUe.
XapakTepUCTUKHU 3aTYXaIOINX KoleOaHNi. YpaBHCHUE BHIHYKIACHHBIX
KoJIe0aHUHi MO IefiCTBIEM rapMOHUYECKH N3MEHSIONIEHCS BHEITHEW CHIIBI U €T0
peuenue. SBneHue pesoHaHca.

/JTex/

Mexanunueckue konebanus /T1p/

OmnpeencHre yCKOPSHUST CBOOOIHOTO MaACHHsSI IPU TOMOIIH MAaTEMaTHYECKOrO
MmasiTHUKa. /J1aG/

OnpexeneHre MOIYIS CABHUTa C TIOMOILBIO IPYKUHHOTO MasiTHUKA. /J1ab/

Paznen 2. TEPMOJUHAMUNKA U MOJIEKVYJIAPHASA ®U3NKA

2.1

OJIEMEHTBI TEPMOJIMMHAMUKN OcHOBHBIE
oIpeneNieHHs U MOHATHUS TepMoIuHaMuKu. HyneBoe Hauano TepMOAMHAMUKH U
moHsTHE TeMIepatypbl. TepMmoanHaMudeckne GpyHKunu coctosHus. [lepoe
HayaJsio TepmoanHaMuku. Temnoemkocts. M3omporeccsl. Bropoe Hauano
TEPMOJUHAMUKH B PA3IMYHBIX opMynupoBKax. [IoHATHE TETIOBON MAIIHEIL.
KIIJI TerunoBoit mammnsel. [{ukn Kapro n Teopema KapHo. HepasencTBo
Knaysnyca. DuTpomnus. Tperse Hauamo TepMoanHaMUKH. /JIex/

2.2

OnemeHTH TepMoanHaMukH /T1p/

23

Onpenenenue ko3 duuuenTta BI3KOCTH KUIKOCTH 1o Metony Crokca. /J1ab/
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OJIEMEHTBI CTATUCTUYECKOU ®U3UKMU.

OCHOBHBIE MTOJIOKEHHSI KHHETUYECKOW TEOPUH UIEaIbHOro ra3a. YpaBHEHUs
COCTOSIHMS U/I€JIBHOTO U PEAIBHOIO ra3a. YpaBHEHNE KHHETUYECKON TEOpUH
ra3oB A nasineHus. ®a3oBoe npoctpaHcTBo. DyHKIMS pacpeaeieHus.
Kiaccuueckast u kBaHTOBast craTUcTHKA. Pacnipenenenue Makcseina.
Bapomerpuueckas ¢popmyna. Pacnpenenenue bonbumana. [Tonsitue o
KBaHTOBOU craTucTuke boze-OiHmrelina u ®epmu-Jlupaka. CBsi3b SHTPONUU €
TEPMOJMHAMUYECKON BEPOATHOCTBIO. SIBIIeHUS NIepeHoca.

/Jlex/

2.5

OrmpeiesieHre OTHOMICHHS TEINIOEMKOCTEH ra3a METOI0M aanabaTHIecKoro
pacmupenust. /J1a6/

2.6

OeMeHTHI cTaTuCTHIecKor ¢msuxu /IIp/

Pazpen 3. JJIEKTPUYECTBO U MAT'HETHU3M

3.1

OJIEKTPOCTATUYECKOE ITIOJIE B BAKYYME

DNeKTpUYECKUi 3aps]] U 3IIEKTPOCTaTHdecKoe noie. HanpskeHHOCTh U
MOTEHIIHAN 3JIEKTPOCTaTUUECKOro Mons. CBOWCTBO CYNEPIO3UIMHU JUIs
JNEKTPOCTATUYECKHX monei. CBsi3b MEXAy HAPSKEHHOCTHIO
3JIEKTPOCTaTUUECKOr0 IOJIA ¥ oTeHIManoM. I1oTok Bekropa HanpsKEeHHOCTH
3JIEKTPUYECKOrO IOJI Yepe3 OBEPXHOCTh U TeopeMa 'aycca. IIpumenenue
TeopeMsl ['aycca Kk pacueTy 31eKTpOCTaTHYECKUX Moel. Teopema o HUPKYISALUU
Ul BEKTOpa HANIPSPKEHHOCTH 3JIEKTPUYECKOTrO TIOJIS.

/J1ex/
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SJIEKTPOCTATHUYECKOE IIOJIE B [TPOBOJHUKAX U JJUDJIEKTPUKAX
DNEKTPUYECKUH TUONb U SIEKTPUUCCKUH TUMONBHBIA MOMEHT. JIumonbHbIe
MOMCHTBI MOJICKYJI UDJICKTPHKA. HOJTS[pHBIe W HCIIOJIAPHBIC TUDJICKTPUKH.
Ionsapuzanus quanexrpukos. Bekrop nonspusanuu. Teopema aycca nist
BEKTOpA MOJISIpU3aLy. BekTop anexrpuueckoro cMenieHus. YcinoBus Ha
TpaHuLe ABYX AUIIEKTPUKOB. [IpOBOIHUKHU B 3JIEKTPOCTATHYECKOM IIOJIE.
DNEKTPOEMKOCTh YEIUMHEHHOT O MpoBoiHKKa. KoHIeHCaTOphl. DHEPTUs CUCTEMBI
3apsA0B U DJICKTPUYIECCKOTO IMOJIA.

/JTex/
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DnekTpocTaTHYecKoe Moie B Bakyyme u Bemectse /I1p/

34

HUccnenoBanne snekrpocratuueckux moneit. (M3yaenue 3akona Oma.) /J1a6/

3.5

MOCTOAHHBIN SJIEKTPUYECKHU TOK

YcnoBus CyleCTBOBaHUS MOCTOSHHOTO IEKTpHUYeCcKoro Toka. Cuna u
IUTOTHOCTH TOKAa. YpaBHEHHE HEIPEPHIBHOCTH. 3akoH OMa JJIsl OTHOPOIXHOTO
yJacTKa IemH. DIeKTPOIBIKYIas CHila U HanpsbkeHue. 3akoH OMa s
HEeOoHOPOAHOro y4yacTka nenu. IIpasuna Kupxroda. [Tpumeps! pacuera
Pa3BETBICHHBIX TEKTPHUECKUX IeNel ¢ momomnisio mpasmi Kupxroga. Pabora u
MOILHOCTh TOKa. 3akoH JIxoyins-JleHua.

/JTex/

3.6

ITocTosHHBIH dnekTpudeckuii Tok /TIp/

3.7

INOCTOAHHOE MATHUTHOE I1OJIE B BAKYYME U BEIIIECTBE
MarnwuTtHas nHAYKIH. 3akoH bruo-Casapa-Jlamiaca, MarHUTHOE OJIE
JBIDKYLIerocs 3apspa, cuna JlopeHua, 3akoH Ammnepa. TeopeMa o HUPKyISALIUT
JUl BEKTOpa MarHUTHOM MHIYKLIMU U ee npuMeHeHue. Teopema aycca s
MarHUTHOIO IOJIA.

/JTex/

3.8

MarsuTHbIE MOMEHTBI aTOMOB M MOJIEKYIl. BeKTOp HaMarHH4eHHOCTH BEIECTBa.
TeopeMa o HUPKYJISALUH 1)1 BEKTOpAa HAMAarHUYEHHOCTH. MarHuTHas
BOCIIPMMMYHMBOCTb 1 MarHUTHAs IIPOHULIAEMOCTh BelllecTBa. HanpseHHOCTh
MarsuTHoro nons. Teopema o HUPKYJISALUM Ui BEKTOPBl HANPSKEHHOCTH
MarHUTHOTO MOoJs. YCIOBHUS [l MArHUTHOTO MOJIS Ha TPaHHILE pa3Jiena IByX
cpen. JluamarueTuky, napaMaraeTuky. @eppoMarieTukd. MarHuTHbIN
ructepesuc. Temmneparypa Kropu. Ilpupona dpeppomaraernsma.

/Cp/

3.9

IlocTossHHOE MarHUTHOE IOJIE B BaKyyM¢€ 1 BCIILIECTBEC /Hp/

3.10

OrnpeienieHNe OTHOMICHHS 3apsia dJICKTPOHA K €0 Macce METOJIOM MarHeTpOHa.
(Ormpenenenre ropu30HTAIBHON COCTABIISIIONICH HHIYKIMA MATHUTHOT'O MOJIS
3emin) /J1ab/




3.11

Omnpenenenue paboThl BBIXOA HICKTPOHOB U3 MeTanna. /J1a6/

3.12

SJIEKTPOAMHAMUKA

3akoH AeKkTpoMarauTHOM nHayknun. [TpaBuino Jlenna. CriocoObl H3MEHEHUS
MarHuTHOro noroka. Ilpupona 3neKTpoMarHuTHOM UHAYKUKU. SIBiieHne
camouHyKuuu. MHaykTUBHOCTD. B3auMHuast unaykuus. Bzanmuas
HHAYKTUBHOCTb. Teopema B3auMHocTH. Tok cmemenus. Teopema o UPKYIALUU
MAarHUTHOIO IOJIA B ClIy4ae IPUCYTCTBUS IEPEMEHHBIX JJIEKTPUUECKUX TOJIEH.
YpaBuenuss MakcBesuia B MHTerpajibHOM (opme. /Jlek/

3.13

Dnexrponunamuka /T1p/

3.14

W3yuenue sineHus B3anMHOH HHAYKIWH.(CHITHE KPHBOH HAMarHU4YMBaHHS U
MIETIIH TUCTEpEe3nca ¢ MOMOIIbI0 ocirutorpada.) /J1ab/

Paznen 4. KOJIEBAHUS 11 BOJIHBI

4.1

SJIEKTPUYECKUE KOJIEBAHUA

KonebarensHsri koHTYp. CBOOOIHBIC HE3aTYXAOIINE U 3aTyXalOIINe
rapMOHHUECKHE KoaeOaHuUs B KonebaTeTbHOM KOHTYpe. Dopmyna i meproaa
kone6aHui. BeiHyxIeHHBIE FapMOHUYECKHE KoeOaHus B KonebaTeIbHOM
KOHTYpe. SIBnenue pe3onanca. [lepeMeHHbIN TOK. AKTUBHOE, HHIYKTUBHOE U
€MKOCTHOE CONIPOTHBIICHHE B IETIN ITIEPEMEHHOro ToKa. PaboTa 1 MOIIIHOCTS B
L[eNX IePEMEHHOro Toka. JlelicTByroIIee 3HaueHHe TOKA U HaIPsKEeHMUS.

/Jlex/

4.2

SJIEKTPOMATHHUTHBIE BOJIHBI

OKCHEPUMEHTANIBHOE IOJIy4EHUE IEKTPOMAarHUTHBIX BOIH. CyliecTBOBaHME
3JIEKTPOMAarHUTHBIX BOJIH KaK CIIEJICTBUE YpaBHEHUH MakcBeiia.
JunddepennuansHoe ypaBHEHHE IEKTPOMArHUTHOH BOJHBL. CBSI3b MEXIY
BEKTOPAMU HANPSKEHHOCTH 3JIEKTPUYECKOr0 M MArHUTHOI'O IOJIEN B
3JIEKTPOMAarHuTHOH BonHe. IIpenomiieHue 31eKTpOMarHuTHBIX BOJIH HAa FPaHULIE
paszena aByX cpell. DHeprusl U UMITyIbC 3JIEKTPOMArHUTHBIX BOJH.

/Cp/
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HccrenoBanune 3aTyxaromux kojaeOaHuii B konebarenbHoM KoHType /J1ab/

Pasznen 5. OIITUKA

5.1

TEOMETPUYECKASA OIITUKA.

IToHsiTHE CBETOBOrO Iyda. 3aKOH MPSIMOIMHENHOIO PACIIPOCTPAHEHUSI CBETOBBIX
Jydeil B OTHOPOIHBIX Cpelax. 3aKOH OTPAXKECHUS. 3aKOH MPETOMIICHHSL.
[puaunn @epma. [onHoe otpaxkenue. L{eHTpUpOBaHHBIE ONTHYECKUE CUCTEMBI.
IIpenomiteHre CBETOBBIX JIyUei Ha MOBEPXHOCTH C(HEepUIECKOro 3epKaa.
IIpenomiieHue cBeTa Ha chepryecKoil TOBEPXHOCTH pasjielia IByX cpell. ToHKue
nuH3bL. V300pakeHne npeIMeToB ¢ HOMOIIBIO JTUH3. OCHOBHBIE
(oTOMETpHYECKUE BEITNINHEI.

/JTex/

5.2

OnexTpoMarHUTHEIE KosleOaHus 1 BOMHEL ['eomerpuueckas onruka /TIp/
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UHTEPOEPEHLINA 1 ANDPPAKLINA CBETA

KorepeHTHOCTh 1 MOHOXPOMAaTHYHOCTh CBETOBEIX BOJH. MIHTepdepeHIus ceTa,
yCJIOBHE MakcHMyoB U MUHUMYMOB. OmsIT FOHTa. IHTEpdepennns ceeTa B
TOHKHX IUICHKaX U mnacTuHkax. Onpenenenue audpaknuu. [Ipunnun [oirenca
-®penenst. Meron 308 @penens. Judpakius OpeHens Ha KPYTJIOM OTBEPCTHH U
mucke. Jludpakius Opayrarodepa Ha omuol menu. Judpakmus Opayrropepa
Ha JU(PAKIIIOHHOH peIIeTKe.

/JTex/

5.4

JUCTIEPCHUA U TTOJISIPU3ALIA CBETA

Jucniepcus ceeta. DIEKTPOHHAs TEOPUS AUCIIEPCHH CBETA. ECTeCTBEHHBIN 1
MOJIIPU30BaHHBIN cBeT. [Tosipu3aius cBeTa NpH OTPAXKEHUH U MPEIOMIIEHHH Ha
IpaHHUIIE IBYX TUIIEKTPUKOB. [IpOX0XKIECHUE CBETA Yepe3 aHU30TPOITHBIE
kpucTtamisl. [Toaspu3aloHHbIE IPU3MBI M TIOIAPOUIBL. 3aKoH Maioca. AHamu3
OJIAPM30BAHHOr0 CBETA. BpallieHue TII0CKOCTH HOISPHU3aIii.

/J1ex/

5.5

Bonnosas ontuka /I1p/

5.6

HuTepdepentus ceeta. Onbit FOHTa. (M3MepeHne TMHHBI CBETOBOM BOJHBI C
TTOMOIIBIO TUPPAKITOHHON perieTky). (OnpeneneHne moka3aTessl MpeIoMICHHS
CTeKJIa ¢ TIOMOIIBI0 MUKpocKkona). /J1ab/




5.7

IIposepka 3axoHa Mamroca. (Onpenenenue kod(duimenTa noraomeHus
npo3pavnbix Ten). (OnpeneneHue yria MmojaHoi nonspusamnun). /J1a6/

Paznen 6. 9JIEMEHTbBI CHHEHIMAJIBHOU TEOPUHN
OTHOCHUTEJIBHOCTH

6.1

IMocTynaTs! criennanbHOW TEOPUN OTHOCHTENBFHOCTH. [Ipeodpa3oBanns
Jlopenna. CrnenctBus u3 mpeodpaszosanuii Jloperna. HTepBan Mexy
coObITHsIMU. IMITyIIbC B CrIenManbHOM TEOPUH OTHOCHTENEHOCTH. OCHOBHON
3aKOH PEJIITUBUCTCKOW TMHAMHUKH MaTepHaJIbHON TOYKH. DHEPIUs B
CHeNHaNTbHON TEOPUH OTHOCUTENbHOCTH. /Cp/

Paznesn 7. KBAHTOBAS ®U3UKA

7.1

KBAHTOBAA OIITHKA

TermoBoe M3IydeHNE U €T0 XapaKTepUCTHKA. 3akoH Kupxroda. 3axoHs!
Credana - bonpiimana u cmemenus Buna. @opmynst Penest-/xusca u [Tnanka.
T'unoresa ITnanka. @orousl. Potodddext. YpaBHeHne DWHIITEHHA 1T
BHemrHero (orodddexra. DHEprus u UMITyIsC (oToHa. /laBIeHUe cBeTa.
S¢dexr Komntona u ero sneMeHTapHas Teopysa. EANHCTBO KOPIyCKYIISIPHBIX U
BOJTHOBBIX CBOMCTB 3JIEKTPOMAarHUTHOTO H3ITyUCHHUSI.

/Jlex/

7.2

KsanroBas ontuka /I1p/
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QJIEMEHTBI KBAHTOBOM MEXAHUKN 1 ATOMHOU ®N3WKN
CriexTpsl aTOMOB 1 Monekyi1. Crektp aroma Bogopozaa. Teopus aToma Booposa
nio bopy. ['unoresa ne bpoitns. Coiicta BonH ne bpoiins. CooTHoteHne
HeonpenenenHocteil ['eifsendepra. BorHoBast GyHKINS 1 ee BEepOSTHOCTHAS
uHTepnpeTauus. HabmogaeMpie BEIMUUHBI B KBAHTOBOM MEXaHUKE U HX
n3Mepenus. O6uee ypasaenue Llpenunrepa. CranuoHapHOe ypaBHEHUE
penunrepa. JIBrkeHHe CBOOOTHOMN YacTUITBI. J[BM)KEHIE B IOTCHITUATBLHOM
sive. [TorenmmaneHeril 6apbep. ['apMonmaeckuii ociumIATop. ATOM BOfopoaa B
KBaHTOBOW MexaHuke. CrinH 31ekTpoHa. CMHOBOE KBaHTOBOE yucio. [Tpunimmn
HEPa3IMUYUMOCTH TOXIECTBEHHBIX YacTHL. DepMUOHBI U 0030HBIL.
Ilepuoguueckas cucreMa 31eMEHTOB MeHieneeBa.

/JTex/

7.4

DJeMeHTHl KBAaHTOBOW MEXaHHKH U aToMHOH (usuxu /I1p/

7.5

OmnpeneneHne TeMIepaTypHOil 3aBUCHMOCTH HHTCHCHBHOCTH M3JTy9ICHHS HUTH
JTaMnbl HakanuBaHWA. (V3ydeHne 3aK0HOB TETIOBOIO N3TYIECHHUS C IIOMOIIBI0
SIPKOCTHOr0 TIpomeTpa.) /J1ab/

7.6

Doroaddekt. (CHATHE BOTBTAMIIEPHOM, JTFOKCAMIICPHOH U CHICKTPAIBLHOM
XapaKTepUCTHK (OTO3IEMEHTA U OIpe/ieNicHHe paboThl BHIXO/A
anektpona). /J1ab/

Paznen 8. PU3NKA ATOMHOI'O AJIPA U JIEMEHTAPHbBIX YACTHUIY

8.1

OJIEMEHTbBI ®U3MK1 ATOMHOI'O SPA

Jledext Macchl ¥ SHEpTHs CBA3M siipa. CIUH spa ¥ €ro MarHUTHBIA MOMEHT.
Snepusie cuibl. Monenu siipa. PaaroakTuBHOE M3JIyd€HUE U €r0 BUABL. -
pacmaj. -u3dydeHHe. -u3ydeHue. SaepHble peakuuu U UX OCHOBHBIE TUIIBL.
Peakuus nenenus sinpa. Lennas peakuus aeneHus. Peakiust CHHTE3a aTOMHBIX
sanep.

/JIex/

8.2

SJIEMEHTBI ®U3WUKU 3JIEMEHTAPHBIX YACTHI]

Kitaccel aieMeHTapHbIX YacTUIl M BUJIBI MX B3anmoneicTsuid. Knaccudukarms
9JIEMEHTAPHBIX YacTHl. [IprHINT Hepa3TMINMOCTH TOXKAESCTBEHHBIX YaCTHII.
CnuH 1 Apyrue KBaHTOBBIC YHCIIA 3JIeMEHTapHBIX. YaCTUIIBI U aHTHYACTHIIBL.
Bozonsl 1 pepmuonbl. AnpoHs! 1 Me30HBL. JlenTonsl. [IpoMesxyTrodnbie 6030HBIL.
KBapku ¥ T1100HBI.

/Cp/

8.3

OneMeHTH! (pU3UKH ATOMHOTO SApa ¥ AJIeMeHTapHBIX dacTuil. /TIp/

Paznen 9. CAMOCTOSATEJIBHAA PABOTA

9.1

IMoxroroBka k nekmusm /Cp/

9.2

IMoxroroska k 1aboparopasiM paboram /Cp/

18

9.3

[oaroroBka Kk mpakTu4eckuM 3aasaTasM /Cp/

18




9.4 Ioaroroska k 3auety /Cp/ 1 8,75

9.5 ITonroroBka k nekmmsm /Cp/ 2 18
9.6 Ioaroroska K mpakTu4eckuM 3aHATHAM /Cp/ 2 18
9.7 IToaroroBka k madboparopHbiM padboram /Cp/ 2 18
9.8 BrimonHeHne KoHTPOIbHOM paboTs! /Cp/ 2 8,6

Pa3pen 10. KoHTaKTHBIE Yachl HA ATTECTALMIO

10.1 3auer /KA/ 1 0,25
10.2 KonTponsHnas pabora /KA/ 2 0,4
10.3 Komncynbrarus nepen sx3ameHom /K5/ 2 2

10.4 Oxk3amen /KD/ 2 0,35

5. OHEHOYHBIE MATEPHAJIBI

OlLieHOYHBIE MaTepHabl IS MPOBEACHHS MPOMEKYTOYHOM aTTeCTAlMH O0YYAIONIMXCS TPUBEICHBI B MPHIOKEHUH K
paboueii mporpaMme TUCTIUTUTAHBL.

DOpMBI U BUBI TEKYIETO KOHTPOJS MO AUCLUILIMHE (MOMYINIO), BUABI 3aJaHUM, KDUTEPHH WX OLCHUBAHUS,
pacnpezenenue 6aIoB 10 BUIaM TEKYIIEro KOHTPOJIS pa3pabaThiBalOTCs MPEMoaBaTelieM AUCIUILTUHBI C YYETOM ee CIeHU(pUKH ’
JOBOIATCA A0 CBECACHUA 06yanOH_[I/IXC$I Ha IEpBOM y‘IC6HOM 3aHATUH.

Texymuii KOHTPOJIb YCIIEBAEMOCTH OCYILECTBISIETCSI MPEMoJaBaTeieM AUCHUILTUHBI (MOIYIs) B paMKaxX KOHTaKTHOM
paboThI U CaMOCTOSATEIBHOMN PaboThl 00y4arommxcs. st pUKCHPOBaHUs PE3yIbTATOB TEKYIIETO KOHTPOJISI MOKET UCIIOIb30BAThCS
BUOC.

6. YAEBHO-METOJIUYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJIMHBI (MOXYJIA)

6.1. Pexomenayemas qureparypa

6.1.1. OcHoBHasi IMTEpaTypa

ABTOpBI, COCTABUTEIIH 3arnaBue Uznarensc On. agpec
TBO, TOJ
JI1.1 |Cagennes U. B. Kypc obmeit puzukn. T. 3. KBanToBas ontuka. ATOMHast CaHkT- https://e.lanbook.com/bq
¢uznka. Guzuka TBepaoro Tena. Puzuka aTOMHOrO sApa u [etepOyp
3JIEMEHTAPHBIX YacTHIL: yueOHOe oco0me r: JlaHp,
2018
JI1.2 | Camennes U. B. Kypc obme#t pusukn. T. 2. DIEKTPUIECTBO K MATHETH3M. CaHkT- https://e.lanbook.com/bg
Bonnuel. Ontuka: yuebHoe mocodue [etepOyp
r: Jlans,
2018
JI1.3 |YeproB A.T., Oo6mas pusnka Mocksa: | http://www.book.ru/bool
Bopob6reB A.A., KnoPyc,
Makapos E.®., 2020
Osepos P. I1., Xpomos
B.U.




ABTOpBI, COCTABUTEIH 3arnmaBue Wznarensc Omn. agpec
TBO, TOJ
JI1.4 | Cagenbes U. B. Kypc obe#t pusuku. T. 1. Mexanuka. MonekynspHas CaHkT- https://e.lanbook.com/bg
¢u3mka: yaeGHOE TIocoOHe IMetepOyp
r: JlaHsp,
2019
6.1.2. Jlono/iHUTEIbHAS JIUTEPATypa
ABTOpBI, COCTaBUTEIN 3arnaBue Wznarensc On. agpec
TBO, TOI
JI2.1 [BopobseB A.A., 3agaqHuK 1Mo (pU3HKE Mocksa: | http://www.book.ru/bool
Yepros A.T'. KunoPyc,
2017
JI2.2 | ankapus W.IT., Oobmas ¢usnka. COOpHUK 3a7a4 Mocksa: | http://www.book.ru/bool
Kuppsnos A.IL., KnoPyc,
Kyb6apes C.1., 2019
Pazunosa C.M.

6.2 I/IH(l)OpMaIIl/IOHHbIe TEXHOJIOTYMH, UCIIOJb3YyEeMbl€ IPU OCYIIECTBJICHUHA OﬁpaBOBaTe.ﬂLHOFO nmpouecca 1mo IMCuuIJinHe

(Mony.Jio)

6.2.1 TlepeyeHb TMLEH3HOHHOIO U CBOOOIHO PACIIPOCTPAHSIEMOI0 IPOIPAMMHOIO0 00ecneYeHust

6.2.1.1

| MS Office

6.2.2 TlepeueHb MpoecCHOHATBHBIX 023 TaHHBIX H MH(OPMAIMOHHBIX CIPABOYHBIX CHCTEM

6.2.2.1

EctecTBeHHOHAY4HBII 00pa3zoBaTenbHbIN nopTai: http://en.edu.ru/

6.2.2.2

MexayHaponHas npodeccruoHanbHas 6a3a naHHbIX «SpringerMaterialsy: https://materials.springer.com/

6.2.2.3

KoncynbranT mioc

6.2.2.4

T'apant ACIIMKT

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI (MO YJISA)

7.1

VyeOHble ayTUTOPHH AJIs MPOBEACHHUS 3aHATHI JCKIHOHHOTO THITA, YKOMIUICKTOBAHHBIC CTICLHATH3UPOBAHHOM
MeOeIBI0 M TEXHUYSCKUMHE CPEICTBAMH O0YUCHHUS: MYIETHMEINITHOE 000pyIOBaHHUE ISl IPETOCTABICHUS yIeOHOM
nH(pOopMaIH OOIBIION ayIUTOPHN H/HITH 3BYKOYCIIIHBAIOIIEe 000pyTOBaHHE (CTAMOHAPHOE WIIH TIEPEHOCHOE).

7.2

YdaeOHbIe ayAUTOPUH IS IPOBEICHUS 3aHATHIH CEMHHAPCKOT0 THIIA, TPYITIOBBIX M MHIMBHIAYATbHBIX KOHCYIbTAINH,
TEKYIL[ETO KOHTPOIS M MPOMEXKYTOIHON aTTECTALNH, YKOMILUICKTOBAaHHbIE CIICIHAIN3HPOBAHHON MEOENbI0 ’
TEXHUYECKUMH CPEICTBAMU O0Y4YEHHsI: MYJIbTUMEANIHOE 000pyI0BaHNE U/HIIN 3ByKOYCHITMBAlOIee 000pyI0BaHHE
(cTaroHapHOE MITH IEPEHOCHOE)

7.3

ITomerieHus U1 CaMOCTOATENbHON pabOThI, OCHAILICHHbIE KOMITBIOTEPHOI TEXHUKON C BO3MOXKHOCTBIO MOIKIIIOYESHUS K
cetr "MHTEpHET" M 00ECIIEUEHUEM JIOCTYIIA B AJIEKTPOHHYIO HH(POPMAIIHOHHO-00pa30BaTEILHYIO CPEly YHUBEPCUTETA.

7.4

IMomerueHus A7 XpaHSHHS ¥ NPOQIIAKTHIECKOT0 00CITYKHBAHHSI yIeOHOT0 000pYIOBAHHS

7.5

Jlabopatopuu, OCHAIIEHHbIE CIIEIHATbHBIM JTa00pPaTOPHBIM 000PYIOBAaHUEM:

7.6

JlabopaTopust MEXaHUKH, BKIFOYaronias: 070K anekTpoHHbit ®M1/1, mammHa AtByna ®M11, masTHnk MakcBemia
®M12, yuusepcanbHbIil MasTHHK @M 13, maaTHIK Ob6epbexa DM 14, moxyns FOrra u Mmomyns casura ®M 19,
coynapenue mapos ®M17;

7.7

JlaGopartopust SJIeKTpUIecTBa U MarHeTu3ma, Briodaromast: creHasl TKO snekrpudecTBa 1 MarHeTH3Ma, B TOM YHCIIE
ocimurnorpader C1-94, reHepaTophbl CUTHAIOB HU3K04YacTOTHBIE I'3-118, HCTOUHUKK MUTAHMUS, MAra3uHbI COMPOTHUBIICHUA,
Habop momynenr OI1I;




7.8

JlaGopaTopus ONTHKH, BKIIOUAIOIIAst KOMIUIEKT onTiHdeckoro obopynosanus PMC, B ToM uucie: 6a3bl ONTHIECKOH
CKaMbH, IOJIYIIPOBOJAHUKOBBIC J1a3ePhl C FOCTHPOBOYHBIM MOJYJIEM, (POTONPHEMHUKH, HA0OP JIMH3, SKpPaHbI C MacIITaOHOM
CeTKOI1; aBToTpanchopmaTop oaHodazubiid JIATP-2,5; KOMITIEKT (OITHIA.




