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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
IIPEACTABIICHHUS O (GM3UUECCKUX 3aKOHAX OKPYXKAIOIIEr0 MUPa B X €AWHCTBE W B3aHMMOCBSI3H; HABBIKOB ITPUMECHEHHUS
MONOXKEHUH (hyHIAMEHTAIBHON (DH3UKU IPH PEIICHUN KOHKPETHBIX NMPEeIMETHO-IPOGIIBHBIX 33a4; TEOPETUIECKOH U
MIPaKTU4ECKON 6a3bl I YCIEUTHOr0 OCBOSHHS UMH CHIELIMATIbHBIX AUCLMILIMH.

1.3 | 3amaun TUCLIUIUINHEL:

14— OCBOCHHE 00YyJaIOINMHUCS 3HAHWH 00 OCHOBHBIX (DM3MUYECKUX SBICHUSAX M IPOIECCAX, OCHOBHBIX (PH3NYECKHIX
BEIMYMHAX U (PU3NYECKUX KOHCTAHTAX, OCHOBHBIX (PM3MYECKUX 3aKOHAX M TPAHUIIAX UX MPHUMEHUMOCTH,
(byHAaMEHTAIBHBIX (PM3NYECKUX SKCIICPUMEHTAX ¥ UX PO B PA3BUTUH HAYKH, HA3HAUYCHUH M IPUHIINIAX JACHCTBUS
Ba)KHEHIHX (PU3MUECKUX TPHOOPOB;

1.5|- puodpeTeHrne 00yJarOIUMUC] YMEHHHA OOBSCHUTh OCHOBHBIC HAaONIOIaeMbIe IPUPOAHBIC H TEXHOTCHHBIC
sireHus 1 3 ekt Ha 6a3e 3aKOHOB KIIACCHYESCKOM U COBPEMEHHON (DH3UKH;

1.6 |- pruodpeTeHne 00yJaroIIMUC] YMEHHH U HaBBIKOB MCIONB30BAHMS METOIWKU (DH3MUYCCKUX H3MEPEHHN W
00pabOTKH HKCTIEPUMEHTATLHBIX JAHHBIX, UCTIONE30BAHUS METOJIOB (PM3HMUECKOr0 MOJICITUPOBAHUS IS PEIICHUS
KOHKPETHBIX €CTeCTBCHHOHAYYHBIX M TEXHHYCCKUX 3a/1a4;

1.7]— npuobpereHrne 00yJaroIMMUCS HABBIKOB HKCINTyaTallil OCHOBHBIX MPHOOPOB M 0OOPYAOBAHUS COBPEMCHHOI
¢duzndeckoit 1abopaTopuu, 00pabOTKU U UHTEPIPETUPOBAHUS PE3YJILTATOB SIKCIIEPUMEHTA.

1.8

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

ukn (pazmen) OIT: | b1.0.11

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

OIIK-1 Cnocoben peuiaTh NHXKCHCPHBIC 3a1a41 B HpO(beCCHOHaJ'ILHOﬁ JACATCIBbHOCTH C UCIIOJIB30OBAHUEM METOAOB €CTCCTBCHHBIX
HayK, MaTeMaTU4ICCKOr0 aHaJIn3a U MOJACITNPOBAHUA

OIIK-1.2 HpI/IMeHﬂeT OCHOBHBIC INOHATHUSA U 3aKOHBI €CCTECTBCHHBIX HAYK IJIS PEIICHUA HpeZ[MeTHO-HpO(l)I/IJ'IBHLIX 3a1a4

OIIK-1.3 [IpuMeHseT ecTeCTBEHHOHAYIHBIC METO/IBI TEOPETHIECKOTO U SKCIIEPUMEHTAIIBHOT0 HCCIIEJOBAHUS 00BEKTOB, IIPOIIECCOB,
SIBJICHUI; TIPOBOJUT SKCIIEPUMEHTHI 110 3aJaHHOW METOIUKE U aHATU3UPYET PE3YJIbTAThL

B pe3yabTaTe ocBOeHUsI AMCUMIIJIMHBI (MOAYJIs1) 00y4YAIOIINIACS A0JIKEH

3.1 |3naTh:

3.1.1 | OCHOBHBIE TIOHATHS M 3aKOHBI KJIACCHYECKON M COBPEMEHHON (DM3UKU M MX POJIb B PELICHHH IPEIMETHO-IIPOMIIBHBIX
3ajad;

3.1.2 | METOIBI TEOPETHIECKOTO M HKCTIEPUMEHTAIBHOTO UCCIEOBAHMUS (PU3NUECKUX OOBEKTOB, IPOLIECCOB U SBICHUH,
METOJHKY IPOBEICHUS U 00PaOOTKH Pe3yNIbTaTOB (PU3NIECKOro IKCIEPHMEHTA

3.2 | YmeTh:

3.2.1 | ncTIonp30BaTh OCHOBHBIEC TIOHATHS M 3aKOHBI (DM3HKH JUIS PEIICHUS MTPEAMETHO-TIPOQHIBHBIX 33134,

322 OPUMCHATH METOAbI TCOPCTUYCCKOI'O U OKCIICPUMEHTAJIBHOI'O HCCIICAOBaHHUs (1)H3PI'{CCKI/IX O6’B€KTOB, IMPOLECCOB U
HBHCHHﬁ, MPOBOAUTH (I)I/I3I/I‘-ICCKI/IC OKCIICPUMCHTBI 11O SaZ[aHHOﬁ MCTOJIHUKE N O6pa6aTBIBaTL HX pE3YyJIbTaThbl

3.3 | Bnagern:

3.3.1 | HaBBIKaMHU IPUMEHEHHS] OCHOBHBIX TTOHSTHH 1 3aKOHOB KJIACCHYECKOM U COBPEMEHHOH (DM3MKH JUTS PELIEHHS TPEAMETHO-
PO MIIEHBIX 3a/1a4;

3.3.2 | HaBabIKaMU IIPUMEHEHHS METOZOB TEOPETHUECKOT0 M 3KCIIEPUMEHTAIIBHOTO HCCIIEI0BaHNS (PU3MIECKUX OOBEKTOB,
IIPOIIECCOB U SBJICHUH, HABBIKAMH ITPOBEACHUS (PU3MUECKUX IKCIEPHMEHTOB II0 3aJaHHOH METOANKE U 00pabOTKM UX

pe3yabTaToB
4. CTPYKTYPA U COAEP KAHUE JUCIHHUIIJINHbI (MOAYJIS)
Kox HaumeHnoBanue pa3jiejioB U TeM /BUJ 3aHATHS/ Cemectp | YacoB | IIpumeyanue
3aHATHSA / Kype

Pazpen 1. PUSNYECKHUE OCHOBbI MEXAHHUKH




1.1

KNMHEMATUKA MATEPMAJIBHOU TOUKU IIpenmer u
MeTOobl MeXaHUKU. Mojienu MaTepruaibHOM TOUKH U TBeporo tena. ITonstue
CHCTEMBI OTCUeTa. BEKTOpHOE M KOOPAMHATHOE ONUCAHUE IBUKECHUS
MaTepruarbHOH Toukd. OCHOBHBIC KHHEMATHYECKHUE XapaKTEPUCTUKI
MaTepuaJbHON TOUKH: paJuyc-BEKTOp, IEpeMEICHUE, PO IEHHBIN TyTh,
Cpe/iHssl 1 MTHOBEHHAs! CKOPOCTh, CPEIHEE U MTHOBEHHOE YCKOPEHHE,
TaHIreHIMaIbHOE U HOPMAIIbHOE YCKOpEeHUe. BpalaTenpHoe JBUKEHUE
MaTepUallbHOU TOYKHU. BEKTOpHI yriia IoBOpOTa, YrJIOBOM CKOPOCTU U YIJIOBOTO
yckopeHus. CBsi3b MEX/Ly YIJIOBBIMH H JINHEHHBIMU BennuuHaMu. /JIex/

1.2

OrmpezienieHre TIOTHOCTH TBEPAOIO Teja MPaBHIbHON T€OMETPHIECKON
¢dopmer. /Cp/

1.3

KunemaTnka MaTepuansHoif Touku /IIp/

1.4

OCHOBbI ANMHAMUMKMU ITOCTVYITATEJIBHOI'O ABVDXEHW A TEJIA
ITocrynarensHoe nBukeHue. [lepsriii 3akoH HeroToHa. [ToHsITHE MHEPTHOM
Macchl Tena. Bropoii 3akoH HetoToHa u nonstue cuiel. Tperuit 3akoH HetoToHa.
Bugst cun. Cuinta TSHKECTH, CHIa BCeMUPHOTO TSTOTEHUSI, CUIIa YIIPYTOCTH, CHIIa
TpeHus. HenHepimaipHble cucTeMbl oTcueTa. L[eHTpoOe)KHbIe CHIIBI MHEPLIUHU U
cmisl Kopromnca. /Jlex/

1.5

OCHOBBI JAWHAMHWKH TOCTYNATCIIBHOIO JIBUXKCHUS TCIIa /Hp/

1.6

W3ydeHue 3aKOHOB MOCTYNATENHHOTO ABHKCHUSI C TOMOIIBIO MAIITUHEI
ATtByna. /JIab/

1.7

3AKOHBI UBMEHEHUA U COXPAHEHMA UMITYJIBCA, SHEPTMU U
MOMEHTA UMITYJIbCA Nmmynse
MaTepUaIbHOM TOUKH U MEXaHUYIECKOH CHCTEMBI, 3aKOH €r0 M3MEHEeHUS U
coxpaHeHus. LIeHTp Macc MEXaHUYECKOH CUCTEMBI M yPaBHEHHUE €70 IBUKEHHUS.
Kunetnueckast sHeprus 1 3aKoH ee U3MeHeHns1. KoHcepBaTHBHEIE U
HEKOHCepBaTHBHBIC CHIIBL. [loTeHIanbHast SHeprus. CBsI3b MEXITY
MOTEHIMATBHON SHEPTUel U CUIION. 3aKOH U3MEHEHUS U COXPaHEHUsI TTOJTHOM
MEXaHWYECKOH SHEPIUH CUCTeMBI. MOMEHT UMITy/IbCa MaTepUaIbHON TOUKH 1
MEXaHUYECKOH CHCTEMBI, 3aKOH €r0 U3MEHEHUs 1 coxpaHenus. /Cp/

1.8

ITpoBepka 3aKOHOB COXPaHEHUS UMITYJIbCa U SHEPTUH NpH coynapeHuH e /Cp/

1.9

JNMHAMUKA BPAIIATEJIbBHOI'O JABVDKEHWA TBEPAOI'O TEJIA
OCHOBHOI1 3aKOH BpaIlaTeJIbHOTO ABMXKEHHUS TBEPJIOTO TeJIa BOKPYT
HEIOJBMXHON oc. MOMEHT uHepuuu. Beruucienne MOMEHTOB HHEPLIUU
OJTHOPOAHBIX cUMMeTpHUUHBIX Tel. Teopema lllTelinepa u ee npuMeHeHue.

Kunetnyeckast 3HEprus BPalaTeIbHOTO IBUKEHHS TBEPIOro Tela.
/Cp/

1.10

I/IBy‘IeHI/IC JAWHAMHWKHU BpaIaTCJIbHOTO ABUKCHUA C IIOMOIIBIO MasgsTHUKA
Obepbexka. /Cp/

Mastauk Makcsemna. OnpesielieHie MOMEHTA HHEPIIUK TNl U IPOBEPKA 3aKOHA
coxpaHeHus sHepruu. /J1ad/

1.12

MEXAHMNYECKHE KOJIEGAHIA

Onpenenenue koneOannii. XapakTePUCTHKHA TAPMOHUIESCKUX KONEeOaHUH.
®dopMmyrna ClIoKeHUs ABYX TapMOHUYECKUX KoieOanuit. [Ipumepst
KOJIeOATEeNIbHBIX CHCTEM: IPYKHHHBIN, MAaTEMaTHIECKHN M pU3NIECKUN
MasTHUKH. YpaBHEHHE 3aTyXalOMNX KOIEOAHHUH U ero peleHue.
XapaKTepUCTHKH 3aTyXaIONNX KojeOaHuil. YpaBHEHNE BEIHYKCHHBIX
KonebaHuil moj eiicTBUEM rapMOHHUUECKH U3MEHSIOIEHCS] BHEIIHEH CUJIBI M €r0
pelenue. SIBneHne pe3oHaHca.

/Cp/

1.13

Omnpenenenne yCKOPEHUsI CBOOOIHOrO MAJCHUS IIPU IIOMOIIM MAaTEMaTHIECKOro
masitHuka. /Cp/

1.14

OmnpeneneHue MOAYIIS CIBUTA C TIOMOIIBIO TPYKHHHOTO MastHHKa. /Cp/

Pazpen 2. TEPMOJUHAMUKA U MOJIEKYJIAPHAS ®U3UKA

2.1

OJIEMEHTBI TEPMOJIMHAMUKN OcHOBHBIE
OIpeneNICHHs U MOHATUS TepMouHaMuKku. HyneBoe Hauano TepMOJUHAMUKY U
MOHATHE TeMIepatypbl. TepMoanHaMudeckne GpyHKIMA cocTostHUs. [lepBoe
HayaJio TepmoanHaMuku. Temmoemkocts. M3onpoueccel. Bropoe Hauasno
TEPMOJMHAMUKY B Pa3INYHbIX GOpMYyIHpOBKaxX. I[OHATHE TEIUIOBOM MAIIMHBIL.
KIIJI TernoBoit mammnast. [{ukn Kaprao u Teopema Kapro. HepaBenctso
Knaysnyca. Dutpomnus. Tperse Hagamo TepmoanHaMuk. /Cp/




2.2

Omnpenenenue ko3 PUIIEHTA BI3KOCTH KUAKOCTH 110 MeToxy Ctokca. /Cp/
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SJIEMEHTBI CTATUCTUYECKOU OU3UKU.

OCHOBHBIE [TOJIOKEHUSI KHHETUYECKON TEOPUU UJCAIBHOIO I'a3a. YpaBHEHUS
COCTOSIHMS UICAJIBHOIO U PEAIBHOIO ra3a. YpaBHEHHE KUHETUYECKOW TEOpPUHU
ra3oB 1Jis gaBiaeHusi. @azoBoe npocTpaHCTBO. DYHKIMS pacipeeeHusl.
Krnaccuueckas u kBaHToBas cratuctuka. Pacipenenenue Makcsenna.
Bapomerprueckas popmymna. Pacnpenenenne bomsivana. [Torstre o
KBaHTOBOM craTtucTrke boze-DitHmTeiina u ®epmu-Aupaxa. CBA3b JHTPONHUU C
TEPMOIMHAMHUUYECKON BEPOSTHOCTBIO. SIBIEHUs EpEeHoCa.

/Cp/

2.4

OrmpeneneHue OTHOMEHHUS TEINIOEMKOCTEN ra3a METOJOM aJHabaTHIECKOro
pacumpenus. /Cp/

Pazpen 3. JJIEKTPUYECTBO U MAT'HETHU3M

3.1

OJIEKTPOCTATUYECKOE ITIOJIE B BAKYYME

DNeKTpUUECKUH 3apsi U AIeKTpocTaTHueckoe nojie. HanpspkeHHOCTh U
MOTEHIHAN AJIEKTPOCTATUIECKOro 1ojst. CBOMCTBO CyHepro3UIy AT
INEKTPOCTaTHYECKUX Mosel. CBA3b MEX Ty HANPsKEHHOCTBIO
3JIEKTPOCTATUUECKOr0 MO U noTeHuanoM. IToTok BekTopa HalpsyKEHHOCTU
3JIEKTPUYECKOrO I0JIs 4epe3 IOBEPXHOCTh U TeopeMa I'aycca. IIpumenenue
TeopeMsl ['aycca k pacueTy aneKkTpocTaTuueckux noneil. Teopema o nupKyasnuu
Ul BEKTOpa HANPSKEHHOCTHU 3JIEKTPUUECKOTO MOJISL.

/J1ex/
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SJIEKTPOCTATHUYECKOE IIOJIE B [TPOBOJHUKAX U JJUDJIEKTPUKAX
DJEKTPUYECKUH AUIIONB U 3JIEKTPHIECKUI IUIONBHBIH MOMEHT. J{urnonsHble
MOMCHTBI MOJICKYJI AUDJICKTPHUKA. HOJ’[HpHBIe 1 HCIIOJIIPHBIC TUDJICKTPHUKH.
Ionspuzanus quanexrpukos. Bekrop nomspusanuu. Teopema aycca nis
BEKTOpa MONspU3aLiK. BEKTOp 3J€KTPHYECKOro CMEeIeHuUs. YCIOBHS Ha
TPaHULE IBYX AUIIEKTPUKOB. [IpOBOJHUKY B 3JIEKTPOCTATHYECKOM IIOJIE.
DNEKTPOEMKOCTh YeAUHEHHOT0 poBoAHMKa. KoHIeHcaTOphl. DHEPTUsi CHCTEMBbI
3apsAA0B U DJICKTPUICCKOIO I1OJIA.

/Cp/

33

DekTpocTaTHYecKoe Mojie B Bakyyme u Bemectse /I1p/

34

HccnenoBanne snekrpocTarnieckux nonei. (M3ydenue 3akona Oma.) /J1a6/

3.5

MOCTOAHHBIN SJIEKTPUYECKHU TOK

VYcnoBus CyleCTBOBaHUS MOCTOSHHOTO 31E€KTpUYecKoro Toka. Cuna u
IUTOTHOCTH TOKA. YpaBHEHHE HENPEPHIBHOCTH. 3akoH OMa ISl OHOPOIXHOTO
yJacTKa Ieru. DNeKTPOABMKYIIAs CUla U HampsbkeHHe. 3akoH OMa Juis
HEOJHOPOIHOro yyacTka uernu. [1pasuna Kupxroga. [Ipumeps! pacuera
Pa3BETBICHHBIX IEKTPHUCSCKUX IIeTel ¢ momosio mpasmi Kupxroda. Pabora
MOILHOCTh TOKa. 3akoH /[xoyns-Jlenua.

/Cp/

3.6

INOCTOAHHOE MATHUTHOE IIOJIE B BAKYYME 1 BEIIIECTBE
MarnutHas naaykuust. 3akon buo-Casapa-Jlannaca, MarHuTHOE 1ose
JBIKYIIErocs 3apsiia, cuia Jlopenna, 3akoH Amnepa. Teopema o HUpKyIsanuu
JUTsl BEKTOpa MarHUTHOM MHAYKIUU U ee IpuMeHeHue. Teopema ["aycca nuis
MarHUTHOTO MOJI.

MarHuTHbIE MOMEHTBI aTOMOB U MOJIEKYJ. BEKTOp HAMarHH4YEHHOCTH BEILECTBA.
Teopema 0 HUPKy/ISILKYU 711 BEKTOPA HAMATHUYEHHOCTU. MaruurHas
BOCHPUMMYUBOCTb M MarHUTHas IPOHUIIAEMOCTh BelliecTBa. HanpskeHHOCTD
MarHuTHoro nons. Teopema o HUPKYIJISLIUY Ul BEKTOPbl HAaNPsSXKEHHOCTH
MAarHUTHOI'O HOJIA. YCI0BHS Ul MATHUTHOLO NOJIs1 HAa TPAHUILE pa3zena AByX
cpel. JluamarueTuky, napaMarieTuku. @eppoMarHeTuki. MarHuTHbIN
rucrepesuc. Temneparypa Kiopu. IIpupona deppomaraernsma.

/Cp/
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3.7

OrmpeienieHNe OTHOLICHHS 3apsiaa dJIEKTPOHA K ero Macce METOOM MarHeTpOoHa.
(Ompenenenre ropu30HTAIBHON COCTABIISIONICH HHAYKIMA MATHUTHOTO OIS
3emin) /Cp/

3.8

OmnpeneneHue padOTHI BBIXOJIA AIEKTPOHOB U3 MeTaiua. /Cp/




3.9

OJIEKTPOJUHAMUKA

3aKoH aneKTpoMaruuTHoM naaykuuu. [Ipasuino Jlenna. CiocoGbl M13MEHEHUS
MarHUTHOTO TIoTOKa. [Ipupoa 31eKTpOMarHuTHOW UHITYKITUH. SIBIICHHE
camouHAyKiuu. MHaykTuBHOCTh. B3auMmuas nnaykuus. Bzaumuas
UHAYKTUBHOCTB. Teopema B3anMHocTU. Tok cMmenienus. Teopema o UMPKYIALUI
MarHUTHOTO HOJS B ClIy4ae NPUCYTCTBUS IEPEMEHHBIX JIEKTPUUECKUX MONEH.
YpaBHeHust MakcBeiuia B HHTETpalibHOM (opme. /JIex/

3.10

W3zydenue siBneHns B3anMHOH HHAYKIMH.(CHATHE KPHBOH HAMarHMIUBaHUS 1
MIeTJIM TUCTepe3Hca ¢ MOMOLIbI0 ocumiorpada.) /Cp/

Paznen 4. KOJIEBAHUSA 1 BOJIHbBI

4.1

SJIEKTPUYECKUE KOJIEBAHIA

Konebarenpupiii koHTYp. CBOOOTHBIE HE3aTyXaIOIINE U 3aTyXaOIIHE
rapMoHHUECKHe KojeOaHus B KojaeOaTeIbHOM KOHTYpe. Popmyna i nepruoaa
KoJicOaHu. BEIHYK/IEeHHBIE TapMOHHYECKHUE KOIeOaHHs B KOJIeOaTeTbHOM
KOHType. SIBneHue pesonanca. IlepeMeHHbIN TOK. AKTUBHOE, HHIYKTHBHOE U
€MKOCTHOE CONPOTUBIICHHE B L[ETIN MIEPEMEHHOro Toka. Pabora u MOIIHOCTH B
LIeNH [IEPEMEHHOr0 ToKa. JleficTByIolee 3HaUeHNE TOKA U HAIIPSKEHHUSI.

/Cp/

4.2

OJIEKTPOMAT'HUTHBIE BOJIHbBI

DKCHEepPUMEHTAIIBHOE TIONTyYCHHE IICKTPOMArHUTHBIX BOJH. CyIecTBOBaHIE
SIIEKTPOMATHUTHBIX BOJIH KaK CJIEICTBHE YpaBHEHHH MakcBeia.
IuddepeHimanbHoe ypaBHEHHE 3IEKTPOMArHATHON BOMHBL. CBSI3b MEKIY
BEKTOPAMH HAMPSKCHHOCTH 3JIEKTPUYECKOr0 M MATHUTHOTO TIOJICH B
SIIEKTPOMATHUTHOM BOMHE. [IpeoMiieHHe JIEKTPOMArHUTHBIX BOJH HA TPAHUIIE
pasjiena IByX cpeil. JHEPIHst ¥ UMITYIIbC SJICKTPOMATHATHBIX BOJIH.

/Cp/
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HccnenoBanne 3aTyxaromux kojaebanuii B konebarenbHoM KoHType /Cp/

Paszgen 5. OIITUKA

5.1

TEOMETPUYECKAS OIITUKA.

IlonsiTHE CBETOBOrO My4a. 3aKOH IPSIMOIUHEHHOIO PACIIPOCTPAHEHUS CBETOBBIX
Jydeil B OMHOPOIHBIX Cpefax. 3aKOH OTpaKeHHs. 3aKOH MPEIOMIICHUS.
Ipunuun ®@epma. [onnoe orpaxenue. LleHTprpoBaHHBIE ONTUYECKHE CUCTEMBI.
IpenomieHne CBETOBBIX JIydel Ha MOBEPXHOCTH C(EPUIECKOro 3epKaja.
IIpenomnenue cBeta Ha cepHUECKOil TOBEPXHOCTH pa3zena ABYX cpel. ToHkue
auH3bL. M300paxkeHne mpeMeToB ¢ OMOLIBI0 THH3. OCHOBHBIE
(oToMeTprUeCKre BETHINHEI.

/Cp/
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WHTEPOEPEHIIVA 1 AUDPAKIINA CBETA

KorepeHTHOCTh 1 MOHOXPOMAaTHYHOCTb CBETOBBIX BOJIH. MIHTEpdepeHuus cera,
yCIIOBHE MakcHMyoB 1 MUHEMYMOB. OmeiT FOHTa. IHTEpdepentms ceera B
TOHKWX IUIEHKaX U mIacTuHKax. Onpenencane mudpaxmun. [puammn [folireHnca
-®Openens. Meron 308 @penens. Judpakius OpeHens Ha KPYTJIoM OTBEPCTHH U
mucke. [lndpakuus payrrodepa Ha oguoi menn. Judpakius @paynrodepa
Ha IU(PaKIIMOHHON pelIeTKe.

/Cp/

53

JVCITEPCHA N ITOJIAPU3ALIA CBETA

Jucnepcus cBeTa. DIEKTPOHHAS TEOPHS TUCTIEPCHH cBeTa. EcTeCTBEHHBIN U
HOHSIpI/ISOBaHHBIﬁ CBCT. Hons{pmaum{ CBCTa IIpH OTPAXKCHUU U NIPCIIOMIICHUU Ha
rpaHULe ABYX IUAIEKTPUKOB. IIpoxoixkaeHue cBeTa uepe3 aHUu30TPOIIHbBIE
kpuctamisl. [lonspruzanuoHHble MPU3MBI U ONAPOUIBL. 3aKkoH Mamtoca. AHanu3
MOJISIPU30BAHHOTO CBETA. BpalieHue miIocKOCTH MOMSpU3aIiyH.

/Cp/

54

Wnrepdepennns cera. OnsiT FOHTA. (M3MepeHne IIMHHBI CBETOBOH BOIHEI C
TIOMOUIBIO TUPPAKIIMOHHOM perteTkn). (OnpeneneHue mokazaTels IpeoMICHUS
CTEKJIa ¢ IOMOIIBI0 MUKpocKkona). /Cp/

5.5

IIpoBepka 3akoHa Maimoca. (Onpenenenue ko3 dumenTa moriomeHus
mpo3paunbIx Te). (Onpeaenenne yriia noxHo#H noispusarmn). /Cp/

Pazgen 6. JIEMEHTBI CIIEIITUAJIBHOU TEOPUU
OTHOCHUTEJBHOCTH




6.1

IMocTynaTs! criennanbHOM TEOPUU OTHOCUTENBHOCTH. [Ipeobpa3oBanus
Jlopentia. CieactBus U3 npeodpasoBanuii Jlopernna. MHTepBaT MEXIY
cOOBITHSIMU. VIMITYITBC B CIIEIIATBHON TEOPHH OTHOCUTENEHOCTH. OCHOBHOIM
3aKOH PENSTUBUCTCKOM AMHAMUKHI MaTepUATbHON TOUKH. DHEPrHus B
CHeLUXaNbHONH TEOPUH OTHOCUTENBbHOCTH. /Cp/

12

Pasgen 7. KBAHTOBAS ®U3UKA

7.1

KBAHTOBAA OIITUKA

TemnoBoe U3nMydeHne U €ro XapakTepucTUKH. 3akoH Kupxroda. 3akoHsr
Credana - bonpumana u cmemenns Buna. ®opmynsr Penesi-xunca u [TnaHka.
T'unioresa ITnanka. @oronsl. DotodddekT. YpaBHeHHE DIHHINTEHHA TS
BHemrHero (hotoddexra. DHeprus u UMITyIsC hoToHa. /laBneHne cBeTa.
S¢dexr Komnrona u ero anemMeHTapHast TeopHs. EAMHCTBO KOPIYCKYISIPHBIX U
BOJHOBBIX CBOMCTB 3JIEKTPOMArHUTHOI'O H3ITy4eHHS.

/JTex/

7.2

KsanroBas ontuka /I1p/

7.3

OJIEMEHTBI KBAHTOBOM MEXAHUKN 1 ATOMHOU ®N31KU
CrexTpsl aTOMOB U Moiekyi. CriekTp aroMma Bogopoja. Teopust aroma Bofpopoaa
nio bopy. ['mnoresa ne bpoitns. Coiicta BonH e bpoiins. CooTHotenne
HeonpeaeneHHocteil ['eifsenOepra. BomHoBast GyHKIUS U ee BEPOSITHOCTHAS
nHTepnpetauus. HabmogaeMple BeIMUMHBI B KBAHTOBOM MEXaHUKE U UX
n3mepenns. Oomee ypaBHenune Llpeanarepa. CtanunoHapHOe ypaBHCHHE
Ipenunrepa. JIsmkenue cBOOOAHON YacTHIIEI. [[BIKEHHE B IIOTEHIMATBHOM
sime. IloreHnuanbHbIi 6aprep. ['apMoHryeckuii oCMIUIATOP. ATOM BOAOPOZA B
KBaHTOBOW MexaHuke. CnuH 3nekTpoHa. ClIMHOBOE KBaHTOBOE YMcio. [IpuHummn
HEePa3IMINMOCTH TOXKJICCTBEHHBIX JacTUI]. DepMHOHEI 1 6030HHI.
Ilepunoaunueckas cuctema 31eMeHTOB MeHeneeBa.

/Cp/

12

7.4

OrmpesienieHre TEMITEPATyPHON 3aBUCUMOCTH MHTEHCUBHOCTH H3JTyYeHUS] HUTH
JIaMIIBbI HaKaHI/IBaHI/IH.(I/I?:y‘IeHI/Ie 3aKOHOB TCIVIOBOI'O U3JTYYCHU C ITIOMOIIBIO
sIpKOCTHOTO TTpomeTpa.) /Cp/

7.5

Dororddext. (CHATHE BOIBTAMIIEPHON, TFOKCAMIIEPHOI U CHIEKTPATBbHOMN
XapaKTEePUCTHK (OTORIIEMEHTA U ONpPEAEIeHNE PaboThl BBIX0/A
a5eKkTpona). /J1ab/

Pazgen 8. DU3UKA ATOMHOI'O SAIPA U SJIEMEHTAPHBIX YACTUI]

8.1

OJIEMEHTHBI ®U3NKU ATOMHOTI'O SJIPA

Jedext Macchl 1 3Heprus cBsi3u saapa. CIMH sAIpa U ero MarHUTHBIH MOMEHT.
HI[CPHLIC CHIIBI. MOI[GIII/I sapa. PaIII/IoaKTI/IBHOC H3JIy4YCHHUC U €TO BUIBIL. -
pacnaa. -u3JIy4CHUC. -U3JTy4CHUC. HI[GpHI)IC p€akuum U X OCHOBHBIC TUIIBI.
Peaxius nesnenus sapa. LlenHas peakuus aefaeHns. Peakims cCHHTE3a aTOMHBIX
amep.

/Cp/

10

8.2

OJIEMEHTHBI ®U3MKU DJIEMEHTAPHBIX YACTUIL]

Kraccpl aneMeHTapHbIX 4acTHIL M BUIBI UX B3auMmoaeicTeuid. Knaccudukarus
3JIeMEHTapHbBIX YacTHll. [[prHHINIT HEPA3IUYMMOCTH TOKIECTBEHHBIX YaCTHII.
CruH U Ipyrye KBaHTOBBIC YHCIIA DJIEMEHTAPHBIX. YaCTHIIBI 1 aHTUYACTHIIEL.
Bosons! u pepMuonbl. AapoHs! 1 Me30HEL JlenToHb!. IIpoMexyTodHbIe 0030HBI.
KBapku u ri1t00HBI.

/Cp/

Pazgen 9. CAMOCTOSTEJIBHASL PABOTA

9.1

Ioaroroska k nekuusm /Cp/

9.2

ITonroroBka k JtabopaTopHbIM padotam /Cp/

9.3

IMoxaroroBka k mpakTHUeCKUM 3aHsATHIM /Cp/

9.4

BrinosiHeHHe IBYX KOHTPOJIBHBIX padot /Cp/

17,2

Pa3nen 10. KonTakTHbIe Yachl HA aTTECTAIMIO

10.1

Kontponbsusie padotsl /KA/

0,8

10.2

Koncynbramnus nepen sx3ameHom /KD/




10.3 Dk3amen /KD/ 1 0,35

10.4 3auer /KD/ 1 0,25

5. OHEHOYHBIE MATEPUAJIbI

OreHouHBIE MaTepHanbl A IPOBEACHUS MPOMEXKYTOUHON aTTeCTalK 00y4aloIUXCsl MPUBEJECHB! B MPUIOKEHHH K
paboueit mporpaMMe JUCIUIDIAHEL.

@DopMBI ¥ BHIB! TEKYIIETO KOHTPOJS 0 AUCHUIUTHHE (MOIYIIO), BUIBI 3aaHUH, KPUTEPHH X OIICHUBAHHUS,
pacmpeneneHye 6amIoB IO BUAAM TEKYLIET0 KOHTPOIs pa3pabaThIBaOTCs MpenoaaBaTesieM JUCIUIUINHEI C YUETOM ee CIIeU(UKY U
JIOBOJISITCSL 10 CBE/ICHNUSI 00y4aIOIIUXCS HA IEPBOM y4eOHOM 3aHATHH.

Texymuii KOHTPOIb YCIIEBAEMOCTH OCYIIECTBISICTCS IIPEoaBaTesieM JUCIUIUIMHEI (MOIYNs) B paMKax KOHTaKTHOH
PpaboTHI U caMOCTOATETBHOM paboThl o0ydaronmxcs. [t pUKCHpOBaHUS Pe3yabTATOB TEKYIIETO KOHTPOIIS MOXKET HCIOIb30BaThCS
BHOC.

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

6.1. Pexomenayemasi iuteparypa

6.1.1. OcHoBHas1 IMTepaTypa

ABTOpBI, COCTAaBUTEH 3arinaBue W3parensc On. aapec
TBO, TOX
JI1.1 |Cagennes U. B. Kypc obme#t ¢pusuku. T. 3. KBanTtoBast ontika. ATOMHas CaHkT- https://e.lanbook.com/bg
¢uznka. dusnka TBepaoro Tena. drusznka aTOMHOTO sSIIpa U [eTepOyp
9JIeMEHTAPHBIX YacTHII: yieOHOe mocodue r: Jlans,
2018
JI1.2 [YeproB AT, Oo6mas puznka Mocksa: | http://www.book.ru/bool
Bopobser A A, KnoPyc,
Maxkapos E.®., 2020
Oszepos P. I1., Xpomos
B..
JI1.3 [Cagennes U. B. Kypc obmeit pusukn. T. 2. DneKTpHUSCTBO B MaTrHETH3M. Cankr- https://e.lanbook.com/bq
Bonnuer. Ontuka: yuebHOe ocodne [etepOyp
r: JIaus,
2018
JI1.4 | Casennes U. B. Kypc obme#t pusuku. T. 1. Mexannka. MosekynspHas CaHkr- https://e.lanbook.com/bg
(uznka: yaebHOE IOCcOOUE [etepOyp
r: JIaus,
2019




6.1.2. lonoTHUTEbHAS JUTEPATYPA

ABTOpBI, COCTaBUTEIH 3armaBue Wznarensc Omn. agpec
TBO, FOJ
JI2.1 | ankxapun WN.II., O6mas pusuka. COOpHHK 331a4 Mocksa: | http://www.book.ru/bool
Kupspsnos A.IL., KnoPyc,
Ky6apes C.11., 2019
PazunoBa C.M.
JI2.2 | BopoObeB A.A., 3amavHuK 1Mo Gusnke Mocksa: | http://www.book.ru/bool
UYeptos AT KnoPyc,
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

EcrecTBeHHOHAYUYHBIH 00pa30BaTeNbHEIN TopTai: http://en.edu.ru/

6222

MexnyHaponHas npodeccHoHanbHas 6a3a naHHbIX «SpringerMaterialsy: https://materials.springer.com/

6.2.2.3

KoncynbranT mtoc

6224

T'apant ACIIMKT

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJISA)

7.1

YdaeOHbIe ayAUTOPUH AT IPOBEACHUS 3aHATHH JISKIIMOHHOTO THIIA, YKOMIUICKTOBAHHBIC CIICI[HATN3NPOBAHHON
MeOeTbI0 U TEXHUYECKIMHU CPeACTBAMH 00YUeHHsI: MyIbTUMEINITHOE 000pyIOBaHHE AJIS IPEIOCTaBICHHs ydeOHOI
nHpopMaly GONBINOH ayAUTOPHH /MK 3ByKOYCIIIMBAIOIIEe 000pyI0BaHNE (CTAlIMOHAPHOE HIIH IIEPEHOCHOE).

7.2

YdaeOHbIe ayAUTOPUH AJIsI IPOBEACHHS 3aHATHI CEMHUHAPCKOT0 THIIA, TPYIIIIOBBIX M WHIUBHIYaJIbHBIX KOHCYJIbTAIIHH,
TEKYIIETO KOHTPOJISL ¥ MTPOMEKYTOUHOH aTTeCTalliy, YKOMIDIEKTOBAaHHBIE CIICIIUATII3HPOBAHHON MeOEIbIO U
TEXHUIECKUMU CPEJICTBAMU O0YUSHHS: MYJIbTUMETUITHOE 000pyI0BaHHUE H/HITH 3BYKOYCHITUBAIOIIEe 000OpYIOBaHUE
(cranoHapHOE WM IEPEHOCHOE)
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[TomerieHus I CAMOCTOATENBEHON pabOThI, OCHAIEHHBIE KOMITBIOTEPHON TEXHUKON C BO3MOKHOCTBIO MOJKITIOUSHHS K
cetu "MHTepHeT" 1 o0ecneueHneM JOCTyIa B 3JIEKTPOHHYI0 HHPOPMAIIMOHHO-00pa30BaTENIbHYIO Cpely YHUBEPCUTETA.

7.4

[Nomemtenus 1 XpaHeHH U MPO(UIAKTUIECKOT0 00CIyKUBaHHS yueOHOTro 000pyIOBaHUS

7.5

JlaGopaTopuy, OCHAIIEHHBIE CIIEIHAIBHBIM J1a00PATOPHEIM 000PYIOBAHHEM:

7.6

JlaGoparopust MeXaHUKH, BKIIOUaromias: 610k snekTpoHHsiii ®M1/1, mamuna Atsyna ®M11, mastHuk MakcBenna
OM12, ynuepcanbHblid MassTHUK @M 13 MasaTHuk O6epbexa DM 14, moayns FOHra u moayns ciapura ®M 19,
coynapenue mapos ®M17;

1.7

Jlabopatopus 3JeKTpUYeCTBa M MarHeTH3Ma, BKiroyaronias: creH sl TKO aekTprudecTBa 1 MarHeTH3Ma, B TOM YHCIIE
ocumiorpader C1-94, reHepaTopbl CUTHAIOB HU3K0YacTOTHBIE ['3-118, HCTOYHMKY MUTaHUSI, Mara3uHbI COMPOTHBIICHUH,
Habop monyneit OIII;

7.8

Jlabopatopusi ONTHKH, BKJIFOYAIOIIAs KOMIUIEKT oNTH4ecKoro obopyaosanust PMC, B ToM 4ucne: 6a3bl ONTHUECKON
CKaMbH, IOJIYTIPOBOJHUKOBEIE JIa3ePhl C FOCTHPOBOYHBIM MOJYJIEM, (DOTONPHEMHHUKH, HaOOp JIMH3, SKpaHbI ¢ MaclITaOHON

CeTKO#; aBToTpanchopmaTop ogrodaszubiit JTATP-2,5; kommiekT dommmii.




