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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 OKPY)KAIOIIETro MUpPA B UX €IMHCTBE U B3aNMOCBS3H; HABBIKOB TPHMECHEHHS
MONOXKEHUH (YHIAMEHTAIBHON (DH3UKH MIPU PEIICHUH KOHKPETHBIX IPEAMETHO-IPOPUIBHBIX 331a9; TEOPETUUECKOM U
MIPAKTHUECKOM 0a3bl ISl yCHEITHOr0 OCBOCHUS UMH CIIELUATIbHBIX AUCLUIUIHH.

1.3 | 3amaun TUCLIUIUINHEL:

14— OCBOCHHE O00YyJaIOMIMMHUCS 3HAHWH 00 OCHOBHBIX (DM3MYECKHUX SBJICHUSIX M IPOIECCAaX, OCHOBHBIX (PH3MYECKUX
BEIMYMHAX U (PU3NIECKUX KOHCTAHTAX, OCHOBHBIX (DU3HMUYECKHIX 3aKOHAX U IPAHUIAX UX MIPUMEHUMOCTH,
(byHIaMEHTAIBHBIX (PM3NUECKUX IKCIIEPUMEHTAX U UX POJIM B Pa3BUTUH HAyKH, HA3HAUYCHUH M NIPUHLUIIAX JICHCTBUS
Ba)KHEHIINX (DU3MUECKIX TPHOOPOB;

1.5]|- npHOOpeTeHNE 00YYAIOMIMMUCS YMCHHH OOBSCHUTH OCHOBHBIC HAONIOIaeMble NPUPOAHBIC U TEXHOTCHHBIC
SIBTICHUS 1 3((eKTHl Ha 0a3e 3aKOHOB KIIACCHYECKON M COBPEMEHHON (DHU3HKH;

1.6 |- pruoOpeTeHne 00yJaroIMMUC] YMEHHH U HaBBIKOB HCIIONB30BAHMS METOIMKN (DM3MYCCKUX M3MEPEHHN W
00pabOTKH IKCIEPUMEHTAIBHBIX JAHHBIX, ICTIONB30BAHUS METO/IOB (PU3UIECKOTO MOACTHPOBAHIS JUIST PEIICHUS
KOHKPETHBIX €CTECTBCHHOHAYYHBIX U TEXHHUYCCKHUX 33/a4;

1.7]— npuobpereHre 00yJaroIMMUCS HABBIKOB JKCILTyaTaIl[id OCHOBHBIX MPHOOPOB M 0OOPYAOBaHUS COBPEMCHHOI
¢duznueckoit maboparopun, 00pabOTKH U HHTEPIIPETUPOBAHUS PE3YNBTATOB SKCIIEPHUMEHTA.

1.8

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

uk (pa3men) OIT: | b1.0.09

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

OIIK-1 Cnocoben peiaThb NHXKCHCPHBIC 3aa4r B HpO(beCCHOHaJ'ILHOfI JACATCIIBHOCTH C UCITIOJIB30BAHUEM METOA0B €CTCCTBECHHBIX
HayK, MATEMAaTHYICCKOI'0 aHaJIM3a U MOJACITINPOBAHUA

OIIK-1.2 HpI/IMeHﬂeT OCHOBHBIC INOHATHUSA U 3aKOHBI €CTCCTBCHHBIX HAYK IJI PECIICHUA HpeZ[MeTHO-HpO(i)I/IJ'IBHLIX 3a1a4y

OIIK-1.3 [IpuMeHsIeT ecTeCTBeHHOHAYIHBIC METO/IBI TEOPETHIECKOTO M AKCIIEPUMEHTAIBHOTO HCCIIEIOBAaHNS 00BEKTOB, IIPOIIECCOB,
SIBJICHUI; TIPOBOJUT SKCIIEPUMEHTHI 10 33JAHHON METOIUKE M aHAJIU3UPYET PE3YNIbTaThl

B pe3yabTaTe ocBOeHUsI AMCUMIIJIMHBI (MOAYJIs1) 00y4YAIOIINIACS A0JIKEH

3.1 |3naTh:

3.1.1 | OCHOBHBIE TIOHATHS M 3aKOHBI KIIAaCCHUECKOH M COBPEMEHHON (PM3MKH M UX POJb B PEIICHUH MPEIMETHO-ITPO(QUITEHBIX
3ajad;

3.1.2 | METOIBI TEOPETHIECKOTO H DKCIIEPUMEHTAIBHOTO HCCIIEOBAaHUS (PU3NIECKIX OOBEKTOB, IPOIIECCOB U SIBICHHI,
METOJHKY NIPOBEJCHUS U 00pabOTKH Pe3yIbTaTOB (PU3UIECKOTO SKCIICPUMEHTA

3.2 | YmeTh:

3.2.1 | ncTIonp30BaTh OCHOBHBIEC TIOHATHS M 3aKOHBI (PU3MKA JUTA PEIISHHS IPEIMETHO-IPOGIIIHHEIX 3a/1ad;

3.2.2 | IpUMEHATH METOJIbI TEOPETHYECKOr0 ¥ HKCIIEPUMEHTAIIBHOTO HCCIEA0BAHNS (PU3MIECKUX OOBEKTOB, IIPOLIECCOB U
SIBJICHHH, TPOBOJUTE (PU3NIECKUE SKCIICPIMEHTHI 10 3aJaHHOH METOINKE U 00pabaThIBaTh HX PE3yIbTaThl

3.3 | Bnagern:

3.3.1 | HaBBIKAMU IMPUMEHCHHS OCHOBHBIX TIOHSTUH 1 3aKOHOB KJIACCUYECKON U COBpeMeHHOﬁ (I)I/ISI/IKI/I JJI peICHUA TPEAMETHO-
HpO(bI/IHBHI)IX 3aJ1a4, HaBbIKAMH

3.3.2 | npuMeHeHHsT METOJI0B TEOPETUIECKOTO M SKCIIEPUMEHTAIBLHOI0 UCCIICIOBAHMS (PM3NUECKIX O0BEKTOB, IIPOLIECCOB U
SIBTICHUH, HABBIKAMH TIPOBEJCHUS (PU3NUECKIX IKCIIEPUMEHTOB I10 33 JaHHOI METOHKE W 00pabOTKH NX pe3yIIbTaTOB

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 4
METOZbI MEXaHUKHU. Moienu MaTepuanbHOU TOUKHM U TBepAoro Tena. I[lonsatue
CUCTEMBI OTCUETA. BEKTOPHOE U KOOPAMHATHOE ONUCAHUE IBUKCHUS
MaTepuanbHoi Toukd. OCHOBHbIE KHHEMATUYECKHE XapaKTEPHCTHKU
MaTepUaIbHON TOUKU: PaJIyc-BEKTOp, IEpeMEILEeHNEe, TPOHACHHBIHN MyTh,
CPEHss U MTHOBEHHAs1 CKOPOCTb, CPEAHEE U MTHOBEHHOE YCKOPEHHUE,
TaHT'€HI[MANIbHOE U HOPMANbHOE YCKOpEeHHUEe. BpalarensHoe ABHKEHHE
MaTepualbHOH TOukH. BeKTops! yriia moBopoTa, yriaioBoi CKOPOCTH U YTJIOBOTO
yckopeHus. CBS3b MEXIY YIIIOBBIMU W JIMHEHHBIMA BeTTMYHHAMH. /JIex/




1.2

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

1.3

Kunematuka MatepuansHoit Touku /TIp/

1.4

OCHOBbBI JUHAMUKU TTIOCTYITATEJIBHOI'O AIBMKEHU S TEJIA
IToctynarensHoe nuxenue. [lepsslii 3akoH HproToHa. [loHsTHE MHEPTHOMI
Maccsl Tena. Bropoii 3akon HetoToHa u monsitue cuinbl. Tpernii 3akoH HeroToHa.
Bunpr cun. Cuna TspKecTH, cuiia BCEMUPHOTO TSATOTEHHUS, CHIIA YIIPYTrOCTH, CHUJIa
Tpenusi. HemneprnuanbHbie cUCTEMBI 0TcueTa. LIeHTpoOeKHbIE CHITBI HHEPIIUU
cuiel Kopuonuca. /JIex/

1.5

OCHOBBI THHAMHUKHI IMOCTYNATCIIbHOI'O ABMXKCHUS TCJIa /Hp/

1.6

H3yueHue 3aKOHOB TTOCTYNATEIBHOTO IBHKEHHUS C TOMOIIBIO MAIIMHBI
ATtByna. /J1a6/

1.7

3AKOHBI USMEHEHUA 1 COXPAHEHW A NMITYJIBCA, SHEPITYIN U
MOMEHTA UMITYJIbCA Nmmynsc
MaTepUAIbHON TOYKM U MEXAHUYECKOH CUCTEMBI, 3aKOH €r0 U3MEHEHUS U
coxpaHeHus. LleHTp Macc MEXaHUYECKOU CUCTEMBI U YPAaBHEHHE €TI0 ABUKCHUS.
Kunernueckas sHeprust U 3aKoH ee u3MeHeHus. KoHncepBaTuBHbIE U
HEKOHCepBaTUBHBIE cUiIbL. [loTeHManbHas 3Heprust. CBA3b MEXIY
NOTEHLIUAIBHON 3HEPrUuet U CUI0M. 3aKOH U3MEHEHMSI U COXPAHEHUSI IOJHOH
MEXaHUUYECKON SJHEPTUU CUCTEMBl. MOMEHT UMITyJIbCa MaTEPUATIbHON TOUKU U
MEXaHHYECKOH CHCTEMBI, 3aKOH €r0 M3MCHEHUS U coxpaHeHus1. /JIex/

1.8

3aKOHBI I3MEHEHHUS ¥ COXPAHEHHUSI MMITYJIbCa, SHEPIUH 1 MOMCHTA
nmryibca /Tp/

1.9

ITpoBepka 3aKOHOB COXpAaHEHUS UMITYIbCa M SHEPTUH IIpU coyaapeHun Tex /J1ab/

1.10

JNMHAMUKA BPAIIATEJIbBHOI'O JABVDKEHW A TBEPAOI'O TEJIA
OCHOBHOI1 3aKOH BpaIllaTeIbHOrO IBHXKEHHS TBEPOro Tejia BOKPYT
HEIOJBMXHOM ocl. MOMEHT uHepiuu. Brruncienne MOMEHTOB HHEPLIUU
OJTHOPOAHBIX cUMMeTpHUUHBIX Tel. Teopema IllTelinepa u ee npuMeHeHue.

KuneTnueckas SHEprus BpallaTeILHOrO JBHKEHUS TBEPIOrO Tea.
/J1ex/

JlnHaMuKa BpamaTenbHOro IBMKEHuUs TBeproro tena /IIp/

1.12

W3ydeHne TUHAMUKA BPAIIATENHHOTO ABUKEHUSI C TOMOIIBIO MasiTHUKA
Oo6epOexa. /J1ab/

1.13

Mastauk Makcgesuia. OnpesiesieHne MOMEHTa MHEPIMH TeJ U TPOBEPKa 3aKOHA
coxpaHeHus sHeprud. /J1a6/

MEXAHMWYECKHE KOJIEBAHIA

Onpenenenue koneOaHuid. XapakTepUCTUKU FaApMOHUYECKUX KOJIeOaHHIA.
Dopmyna cloKeHHs IByX TapMOHHYECKHX Konebanuil. [Tpumepsl
KOJIeOaTEeIbHBIX CUCTEM: IIPYKUHHBIH, MATEMAaTHIeCKIH 1 (HPU3MUCCKIH
MAasTHUKU. YpaBHEHHE 3aTyXaloIUX KoJIeOaHUH U ero perieHne.
XapakTepUCTHKH 3aTyXaroLINX KoJIeOaHNil. YpaBHEHNE BBIHYXCHHBIX
KoJeOaHuH 1T0]] IeHCTBHEM IapMOHHYECKI N3MEHSIOMIEHCS BHEIITHEH CHIIBI H €TO
peuenue. SBneHue pesoHaHca.

/Jlex/

Mexanunueckue konedanus /I1p/

OmnpenencHre yCKOPSHHUSI CBOOOIHOTO MAJACHHUS TIPH TOMOIIM MaTEMAaTHYSCKOTO
MasiTHHKa. /JIa6/

OmnpexeneHne MO CABHUTa C TIOMOILBIO TIPYKUHHOTO MasTHUKA. /JI1ab/

Paznen 2. TEPMOJUHAMUNKA U MOJIEKVYJIAPHASA ®U3NKA

2.1

OJIEMEHTBI TEPMOJIMMHAMUKN OcHOBHBIE
oIpeeNiCHHs U MOHATHUS TepMoauHaMuky. HymneBoe Hayano TepMOANHAMUKA U
moHsTHE Temieparypbl. TepMmoarHamMudeckue GyHKIH coctossHus. [lepBoe
HayaJio TepmoanHaMuku. TeroemkocTs. M3onponeccsl. Bropoe Hagano
TEPMOJUHAMUKH B PA3TUUHBIX (HOpMyTupoBKax. [I0OHSITHE TEIIOBOH MAIIMHBI.
KIIJI TeruoBoit mammnsel. [ukn KapHo u reopema Kapno. HepaBeHcTBO
Knaysnyca. DuTpomnus. Tperse Hauano TepMoguHaMuKy. /JIex/

2.2

OnemeHTH TepMoanHaMukw /T1p/

23

Onpenenenue k03 UIIEHTa BA3KOCTH KUAKOCTH 1o MeTtony Crokca. /J1ab/
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OJIEMEHTBI CTATUCTUYECKOU ®U3UKMU.

OCHOBHBIE [TOJIOKEHHSI KHHETUYECKOI TEOPHUHU HJICaIbHOTO ra3a. YpaBHEHUS
COCTOSIHMS U/ICJIBHOTO U PEAJIBHOIO ra3a. YpaBHEHUE KUHETHUECKOH TEOpUH
ra3oB A nasineHus. ®a3oBoe npocrpancTBo. OyHKIMA pacnpeeIcHuUs.
Kiiaccuueckas u kBaHTOBas craructuka. Pacnpeaenenue Makcsena.
Bapomerpuueckas ¢popmyna. Pacnipenencnue bonbimana. [Tonsitue o
KBaHTOBOH cratucTuke boze-OiiHmTeiina u ®epmu-/lupaka. CBsi3b S3HTPONUU C
TEPMOJMHAMUYECKOH BEPOSTHOCTBIO. SIBIIeHNS NIepeHoca.

/Jlex/

2.5

OrmpeienieHre OTHONICHHS TETIOEMKOCTEH ra3a METOIOM aIHabaTHIECKOro
pacmupenust. /J1a6/

2.6

OnemeHTHI cratucTrdeckoit usnkwn /T1p/

Pazpen 3. JIEMEHTBI CHEIITMAJIBHOU TEOPUN
OTHOCHUTEJIBHOCTH

3.1

IMoctynaTs! criennanbHOW TEOPHH OTHOCHTENBHOCTH. [Ipeodpa3oBanns
Jlopenma. CrienctBus u3 mpeodpaszosanmii Jloperna. VIHTEpBan Mexty
coObITHAMU. IMIYIIBC B CIIEIIMATILHOM TEOPUU OTHOCUTENbHOCTU. OCHOBHOM
3aKOH PEIATUBUCTCKON JUHAMHUKH MaTepUabHON TOUKU. DHEPIus B
CTIEIAIBHON TEOPHUH OTHOCUTENBHOCTH. /Cp/

Paznen 4. JJIEKTPUHYECTBO U MATT'HETHU3M

4.1

SJIEKTPOCTATHYECKOE IIOJIE B BAKYYME

OnekTpudecKuil 3aps U dIEKTpocTaTHyeckoe nmone. HanpskeHHOCTs 1
MOTEHIIUAN MIEKTPOCTATUYECKOro 1omst. CBOUCTBO CyNEpIO3ULIUY JUIs
ANIEKTPOCTATHUECKUX MoJel. CBA3b MEX/Iy HaNpPsHKEHHOCTHIO
ANIEKTPOCTATUUECKOr0 Mo ¥ noTeHnuanoM. IIoTok BekTopa HaNpsKEHHOCTH
JIIEKTPUYECKOTO MO Yepe3 NoBepXHOCTh U Teopema I'aycca. [Ipumenenne
TeopeMsl ['aycca K pacueTy 3JIeKTpoCTaTU4ecKHX noneil. Teopema o HUPKyIAIUH
JUISL BEKTOpA HANPSXKEHHOCTH IEKTPUYECKOr0 MOJS.

/Jlex/

4.2

OJIEKTPOCTATUYECKOE TIOJIE B ITPOBOAHUKAX 1 JUDJIEKTPUKAX
DNEeKTpUYEeCKU U0 U 3JIEKTPUUECKUN AUTTONbHBIM MOMEHT. J{UITONbHBIE
MOMEHTBI MOJIEKYJ TUdJIeKTpUKa. [1oJsipHbIe M HEMONISPHBIE JUIIEKTPUKH.
Tlonsipuzanusa quanexrprkoB. Bekrop nomsipuzannu. Teopema ["aycca ans
BEKTOpa MOJIIpU3aLuu. BEKTOp 37EKTpUUECKOr0 CMEIIEHUS. YCIOBUS HA
TpaHULE ABYX AUAJIEKTPUKOB. IIpOBOJHUKM B 3JIEKTPOCTATUYECKOM IIOJIE.
DJEeKTPOEMKOCTh yeAUHEHHOr0 IPOBOJHMKA. KoHIeHCaTOpbl. DHEPrHsl CUCTEMBI
3apsi0B U 3JIEKTPUUYECKOTO MOJIS.

/JIex/

4.3

DJexTpocTaTHYecKoe ToJie B Bakyyme 1 Bemectse /I1p/
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HccnenoBanue anekrpoctaTiueckux mosei. (M3ydenune 3akona Oma.) /J1a6/

4.5

MNOCTOAHHBIN SJIEKTPUYECKHU TOK

YcnoBuA CyIECTBOBAHUS TOCTOSHHOTO 3IEeKTpHUYecKoro Toxka. Cuna u
IUIOTHOCTh TOKA. YPaBHEHUE HEMPEPBIBHOCTH. 3akoH OMa Uit OTHOPOAHOTO
ydJacTka LenH. DIEeKTPOABIIKYIAs CUila U HanpsbkeHue. 3akoH Oma [uis
HEOIHOPOAHOTo yyacTka nemnu. [IpaBuna Kupxroda. IIpumepsr pacuera
Pa3BETBIEHHBIX dJIEKTPUUYECKUX Lenel ¢ moMouibio mpasui Kupxrodga. Pabora u
MOIIIHOCTH TOKa. 3akoH Jxoys-Jlenma.

/JTex/

4.6

IMocTosuubIA AnexTpuaeckuii Tok /T1p/

4.7

INOCTOAHHOE MATHUTHOE IIOJIE B BAKYYME 1 BEIIIECTBE
MarunutHas uHaykuus. 3akon buo-Casapa-Jlamnaca, MarHuTHOE 1oie
JBIDKYIIErocs 3apsina, cuna Jlopenna, 3akon Ammnepa. Teopema o HUPKyIAIUU
JUTsl BEKTOpa MarHUTHOM MHIYKUUU U ee npuMeHeHue. Teopema ["aycca s
MarHUTHOTO MOJI.

MarHuTHbIE MOMEHTBI aTOMOB M MOJIEKYJ1. BEKTOp HAMarHH4YEeHHOCTH BEILECTBA.
Teopema 0 HUPKYIALUY Ul BEKTOpAa HAMarHU4E€HHOCTU. MaruuTHas
BOCHPUMMYHBOCTb M MarHUTHas IPOHUIIAEMOCTh BelliecTBa. HanpskeHHOCTD
MarHuTHoro nons. Teopema o HUPKYJSALMU ATl BEKTOPbI HAPSKEHHOCTH
MAarHUTHOI'O NOJIA. YCI0BHS Ul MATHUTHOLO NOJIs1 HAa TPaHULE pa3zena OByX
cpen. JluamarueTuku, napamarieTuku. @eppoMaraeTuku. MarHUTHbII
rucrepesuc. Temneparypa Kiopu. IIpupona dpeppomaraernsma.

/JTex/




4.8

INocTosHHOE MarHUTHOE TIOJIEe B BaKyyMme H Bemectse /I1p/

4.9

OnpezeneHue OTHOLIEHHUS 3aps/ia EKTPOHa K €ro Macce METOJJOM MarHeTpoHa.
(Ompenenenne TOpU30HTALHON COCTABIISIONIECH WHIYKIIMA MAarHUTHOTO TTOJIS
3emun) /J1a6/

4.10

Onpenenenue paboThl BEIXOA HJIEKTPOHOB U3 MeTauia. /J1ab/

4.11

SJIEKTPOAMHAMUKA

3akoH anekrpoMarauTHON HHAYKIuH. [IpaBuio Jlenna. CriocoOsr n3MEHEHUS
MarHUTHOro 1notoka. Ilpuposa anexrpoMarHuTHOW UHAYKUMHU. SIBIIeHHE
caMouHIyKUuH. MHAyKTHBHOCT. B3anmuas unaykuus. Bzaumuas
HHAYKTUBHOCTb. TeopeMa B3auMHOCTU. Tok cMemeHus. Teopema 0 HUPKyYIIALUY
MarHUTHOI'O IIOJIA B CIy4ae IPUCYTCTBUS IEPEMEHHBIX 3JICKTPUYECKUX MONEH.
VYpaBHenus MakcBesuia B HHTErpaibHOi popme. /JIex/

4.12

Dnexrpomunamuka /TIp/

4.13

Wzydenue sBneHns B3anMHOW HHAYKIMN.(CHATHE KPUBOH HAMarHUYMBAHUS U
MeTIIH TUCTepe3nca ¢ MOMOIIbI0 ocirutorpada.) /JIab/

Pazgen S. KOJIEBAHUA 1 BOJTHBI

5.1

SJIEKTPUYECKUE KOJIEBAHUA

KonebarensHbrii kKoHTYp. CBOOOIHBIC HE3aTyXaIOIINE U 3aTyXaIOIIIe
rapMOHHUECKUE KoJleOaHus B KonebaTeIbHOM KOHTYpe. Dopmyna Juist meproaa
koneGaHui. BeIHYXIeHHbIE rapMOHHYECKUE KOJIeOaHMs B KoiIeOaTenbHOM
KOHTYpe. SIBneHue pe3oHaHca. [lepeMeHHbIH TOK. AKTUBHOE, UHAYKTUBHOE U
€MKOCTHOE COIIPOTHUBIICHUE B IIETTN IEPEMEHHOT0 ToKa. PaboTa 1 MOITHOCTH B
LIENIM IEPEMEHHOr0 ToKa. JlefcTByroIIee 3HaYEHUE TOKA M HAIIPSHKEHUS.

/Jlex/

5.2

OJIEKTPOMATHUTHBIE BOJIHBI

OKCIEepUMEHTAIILHOE [TOIY4€HHE JIEKTPOMArHUTHBIX BOJIH. CyllleCTBOBAaHUE
3JIEKTPOMArHUTHBIX BOJIH KaK CJIEICTBUE ypaBHEHUI MakcBeia.
JuddepennpansHoe ypaBHEHHE 3JIEKTPOMAarHUTHOH BOIHBL. CBSI3b MEXIY
BEKTOpaMU HAIPSKEHHOCTH IEKTPUUECKOr0 U MarHUTHOI'O IOJIEH B
JJIEKTPOMAarHuTHOU BonHe. IIpesioMiieHue 21eKTpOMarHuTHBIX BOJIH Ha IPaHULIE
paszena aByX cpell. DHepris U UMITyAbC JEKTPOMArHUTHBIX BOJH.

/Jlex/
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HccnenoBanne 3aTyxaronmx KonebaHuii B konedaTeTsHOM KoHTYype /J1ab/

Pa3pen 6. OIITUKA

6.1

TEOMETPUYECKA OIITUKA.

[ToHsTHE CBETOBOTO JTyda. 3aKOH MPSMOITHHEHHOTO PaCIPOCTPAaHEHUST CBETOBBIX
Jydeil B OTHOPOIHBIX Cpeiax. 3aKOH OTpakeHUsl. 3aKOH MPETOMIICHUSI.
Ipuniun @epma. [TonHoe otpaxenue. LleHTpUPOBaHHBIC ONTHYECKUE CHCTEMBI.
IIpenomiieHre CBETOBBIX JyUeii Ha TIOBEPXHOCTH c(HEepHIECKOTO 3epKaa.
[Ipenomiienne cBeTa Ha chepudecKoi IIOBEPXHOCTH pas3jena AByX cpel. ToHkue
nuH3bL. M300paxkeHne npeIMeToB ¢ HOMOIIbIO TUH3. OCHOBHBIE
(hoTOMETpUYCCKHE BEINIHHBI.

/Jlex/

6.2

OneKTpoMarHUTHEIC KoIeOaHus U BONHEL ['eomerpudeckas onruka /IIp/

6.3

UHTEPOEPEHLINA 1 ANDPPAKIINA CBETA

KorepeHTHOCTh 1 MOHOXPOMATHYHOCTh CBETOBBIX BOJH. IHTEep(epeHIns cBeTa,
yCJIOBHE MakCUMyoB 1 MEHUMYMOB. OnbIT FOHTa. VHTepdhepennus ceera B
TOHKHX IJICHKaX U MmuacTuHKax. Onpexnenenue nudpakiauu. [Ipunuun [roirenca
-®penens. Merop 30H @penens. Judpakius OpeHenst Ha KPYTioM OTBEPCTHH U
mucke. Tudpaxaus Opayrrodepa Ha oquoit menn. Judpaxnus Opayarodepa
Ha JU(PAKIMOHHON peIeTKe.

/JTex/

6.4

JICIIEPCUA U TTIOJISIPU3ALIA CBETA

Jucniepcust cBeTa. DICKTPOHHAS TEOPHUs TUCIICPCHHU CBeTa. EcTecTBEHHbIH U
MOJISIPU30BaHHbIHA cBeT. [Tomspu3alius CBeTa MpU OTPAKECHUU U IPESIIOMIICHUHU Ha
rpaHuLie IByX AUIIEKTPUKOB. [IpoXokIeH e CBeTa Yepe3 aHU30TPOITHBIE
KpucTaiwibl. ITonspru3anoHHbIe TPU3MbI U ITOISPONIsL. 3akoH Mairoca. AHaaus
MOJISIPU30BaHHOTO CBETA. BpaleHne miocKoCTH MOMSPpU3allvi.

/JIex/




6.5

Bonnosas ontuka /ITp/

6.6

Wnrepdepennns cera. OnbiT FOHTA. (M3MepeH#e IMHHBI CBETOBOH BOITHEI C
TTOMONIBIO TUPPAKITHOHHOHN penteTkn). (OTnpeneneHne moka3aTels mpeIoOMICHUS
CTEKJIa C TIOMOIIBI0 MUKpOcKoma). /J1a6/

6.7

IIpoBepka 3akoHa Mamtoca. (Onpeznenenue k0d(hUIHEHTa OTTIOLICHUS
npo3pavHbIx Ten). (OnpeneneHue yria MmoaHoi nonspu3anun). /J1a6/

Pasnen 7. KBAHTOBASA ®U3UKA

7.1

KBAHTOBAA OIITUKA

TemsoBoe U3Ny4eHue U ero XxapakrepucTuku. 3akoH Kupxroda. 3akoHbt
Credana - bonbiimana u cmemenus Buna. ®@opmyibl Penes-Jxunca u [Tnanka.
T'unoresa [Tnanka. @otonbl. Potoaddexr. YpaBHeHHe DiHIITEHHA TS
BHemrHero orodddexra. JHeprust u uMmynse GpoToHa. JlaBIeHHE CBETa.

B¢ dexr KomnToHa 1 ero 3ineMeHTapHas Teopusi. ETUHCTBO KOPITYCKYIIAPHBIX U
BOJTHOBBIX CBOHMCTB 3JICKTPOMAarHUTHOTO H3Ty4CHUS.

/JTex/

7.2

KsanroBas ontuka /I1p/

7.3

OJIEMEHTBI KBAHTOBOM MEXAHUKU 1 ATOMHOU ®MN3UKU
Criekrpbl aTOMOB U Mosiekys1. Criekrp aroma Bojiopoaa. Teopusi atoma Bogoposia
o bopy. I'mnoresa ne Bpoits. Ceoiicta BoiH ae bpoitns. CooTHOmeHne
HeonpenenenHocreil [eii3enOepra. BonHoBast GyHKIMS U ee BEPOATHOCTHAS
uHTepnpeTanusa. HabmojaeMbie BeIMYHHBI B KBAHTOBOW MEXaHHUKE W UX
nm3mepenns. Obmee ypaBuenue llpeanarepa. CTannoHapHOE YpaBHCHHE
penunrepa. [ABmkeHne cBOOOTHON YacTUIbL. J[BrkeHHE B TOTCHIUATBHOM
sme. [loreHunanpHeIA 0apbep. ['apMOHHYECKHH OCIMILIATOP. ATOM BOZOPOJA B
KBaHTOBOM MexaHuke. CriH aekrpona. CrinHOBOE KBaHTOBOE uncio. [Ipunmmmn
HEPa3TUUYUMOCTH TOXKICCTBEHHBIX YacTuil. DepMroHbI 1 0030HEI.
Ilepuognueckas cucremMa 3neMeHTOB MeHeneena.

/J1ex/

7.4

DeMeHTHI KBAaHTOBOH MEXaHWKH U aTOMHOU ¢u3nku /T1p/

7.5

OmnpeneneHue TeMIepaTypHOM 3aBUCHMOCTYA HHTCHCHBHOCTH M3IIyUYCHHS HUTH
Jamribl HakanuBanus.(M3ydeHie 3akOHOB TETJIOBOrO U3IYYESHHUSI C TOMOIIIBIO
SIPKOCTHOTO TUpomeTpa.) /J1ab/

7.6

doroaddekr. (CHsITHE BOIBTAMIIEPHOM, JIIOKCAMIIEPHOW U CIIEKTPAITBLHOMN
XapaKTEepPHUCTHK (OTORIEMEHTA U OIpeieNieHre padOTHI BEIXOA
anekTpoHa). /J1ad/

Paznen 8. DUIUKA ATOMHOI'O AAJIPA 1 JIEMEHTAPHBIX YACTHI]

8.1

OJIEMEHTBI ®U31K1 ATOMHOI'O S1PA

Jedexr maccsl 11 9Heprus cBs3u siapa. CIuH sSApa U ero MarHUTHBI MOMEHT.
Snepubie cuibl. Moaenu sipa. PagroakTuBHOE U3ITyYeHHUE U €T0 BUIIBL. -
pacnaj. -u3JIydeHHe. -u3ydeHue. SaepHble peakiuuy U X OCHOBHBIE THIIBI.
Peaxuus nenenus aapa. LenHas peakuus nenenus. Peakuus cuHTe3a aTOMHBIX
szep.

/Jlex/

8.2

DJIEMEHTbBI ®U3NKU 3JIEMEHTAPHBIX HACTHUIL]

Kiacchl aneMeHTapHbIX 9acTHIl U BUJIBI UX B3auMoaencTBuid. Kimaccuduxarus
9JIEMEHTAPHBIX YacTHILl. [I[pUHINT HEPa3MUIUMOCTH TOXKIECTBEHHBIX YaCTHII.
CruH U Ipyrue KBaHTOBBIE YUCIIA DJIEMEHTapHBIX. YaCTHIIB M AHTUYACTHIIBI.
Bo3zonst u pepmuoHbl. ApoHBI B Me30HBIL. JlenToHbl. [IpoMexyToUHbIe 0030HBI.
KBapku u riarooHsl.

/Cp/
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DneMeHTHI (PU3UKH aTOMHOTO SIIpa U dJieMeHTapHbIX yactull. /T1p/

Pazgen 9. CAMOCTOSTEJIBHASL PABOTA

9.1

Ioaroroeka k nexuusim /Cp/

18

9.2

ITonroroBka k 1abopaTopHbIM padoTam /Cp/

18

9.3

IMoaroroBka k mpakrudeckuM 3auatusm /Cp/

18

9.4

IToaroroBka k 3a4ety /Cp/

8,75




9.5 Ioaroroeka k nekuusim /Cp/ 2 9
9.6 ITonroroBka k mpakTHyeckuM 3auatusm /Cp/ 2 18
9.7 IMoxroroeka k maboparopabiM padotam /Cp/ 2 18
9.8 BrIinonHeHne KOHTPOIbHOMH padoTsl /Cp/ 2 8,6
Paznen 10. KonTtakTHbIe Yachl Ha aTTECTALMIO
10.1 3ayer /KA/ 1 0,25
10.2 KontponbsHas padora /KA/ 2 0,4
10.3 Koncynbranus nepen sxzamernom /KD/ 2 2
10.4 Dx3amen /KD/ 2 0,35

5. OHEHOYHBIE MATEPUAJIbI

OrneHouHBIe MaTepHabl AT IPOBEACHUS IPOMEKYTOUHOH aTTecTaly 00ydaroIUXCsl IPUBECHB! B MPUIIOKEHUN K

pabouei mporpaMMe JUCIUILTAHBL.

@DopMBI ¥ BHIBI TEKYIIEro KOHTPOJS IO AUCHUIUTHHE (MOIYIIO), BUIBI 3aaHUH, KPUTCPHH MX OICHUBAHWUS,
pacmpeneneHre 60auIoB IO BUAAM TEKYyIIEro KOHTPOIS pa3padaThIBAIOTCS MPEMOAaBaTEIeM UCIHUILIHHBL C YI€TOM €€ CIICIU(DUKA ’

JOBOIATCA 1O CBEACHUA o6yqafomnxc;1 Ha I€pBOM y’{€6HOM 3aHATHU.

BUOC.

Texymuii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBISICTCS MIPENoaBaTesieM JUCIUIUIMHBI (MOIYNs) B paMKax KOHTaKTHOW
PaboTHI 1 caMOCTOATETHHOM paboThl o0ydaronmxcs. [t GUKCHPOBaHHS PE3yNbTaTOB TEKYIIETO KOHTPOJIS MOXET HCIIOB30BAaThCS

6. YAEBHO-METOJUYECKOE U HHO®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOXYJIA)

6.1. Pexomenayemasi iuteparypa

6.1.1. OcHoBHas1 TUTepaTypa

ABTOpBI, COCTaBUTEIH 3armaBue Wznarensc Omn. agpec
TBO, FOJ
JI1.1 |Cagennes U. B. Kypc obre#t ¢pusuku. T. 2. DIEKTpUIECTBO U MAarHETU3M. CaHkT- https://e.lanbook.com/bg
Bomnpl. OnTrka: yaeOHoe mocoone [etepOyp
r: Jlanp,
2018
JI1.2 |Yepros A.T., O6mas pusuka Mocksa: | http://www.book.ru/bool
Bopobser A.A., KnoPyc,
Makxkapos E.®., 2020
Oszepos P. I1., Xpomon
B..
JI1.3 | Cagennes U. B. Kypc obe#t ¢pusuku. T. 3. KBantoBas ontruka. ATOMHas CaHkT- https://e.lanbook.com/bg
(uznka. Ousuka TBepaoro Tena. OuU3nKa aTOMHOTO Sapa 1 [eTepOyp
9JIeMEHTAPHBIX YaCTHII: yieOHOe mocodue r: Jlans,

2018




ABTOpBI, COCTABUTEIH 3arnmaBue Wznarensc Omn. agpec
TBO, TOJ
JI1.4 | Cagenbes U. B. Kypc obreit ¢pusuku. T. 1. Mexanuka. MonekyssipHast CaHkT- https://e.lanbook.com/bg
¢usnka: yaebHOE Mocooue [eTepOyp
r: JlaHsp,
2019
6.1.2. Jlono/iHUTEIbHAS JIUTEPATypa
ABTOpBI, COCTaBUTEIN 3arnaBue Wznarensc On. agpec
TBO, TOI
JI2.1 [BopobseB A.A., 3agavHuK 10 HU3HKe Mocksa: | http://www.book.ru/bool
Yepros A.T'. KunoPyc,
2017
JI2.2 | IHanxapua W.IT., Oobmas ¢uznka. COOpHUK 3a1a4 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

YueOHbIe ayTUTOPUH AT TIPOBEACHNUS 3aHATHH JICKIMOHHOTO TUIA, YKOMIIJIEKTOBaHHbIE CIICIUAIN3HPOBAHHON
MeOeIIBI0 M TEXHUYECKUMH CPEIICTBAMH O0YICHUS: MYyJIBTHMEIMIHOE 000pYyIOBaHHE JUTS TIPEIOCTABICHHS YIeOHOM
nH(pOpMAIH OOIBIION ayIUTOPHN H/HITH 3BYKOYCHIIMBAIOIIEe 000PYIOBaHNE (CTAI[IOHAPHOE MITH NIEPEHOCHOE).

7.2

YdaeOHbIe ayAUTOPUH AT IPOBEACHUS 3aHATHIH CEMHHAPCKOTO THIIA, TPYIIIOBBIX M MHIWBHIYAIBHBIX KOHCYIIBTAIIHH,
TEKyIIEero KOHTPOJIS U MPOMEKYTOUHOH aTTeCTallNH, yKOMIUIEKTOBAaHHBIE CIICIIMAIN3UPOBAHHON MEOENBIO H
TEXHUYECKIMH CPEJICTBAMH O0y4EHHUS: MyJIbTHMEIMHHOE 000pyI0BaHNE H/UITH 3BYKOYCHIIMBAIOLIEe 000pyIoBaHUE
(cTaroHapHOE MITH IEPEHOCHOE)

7.3

ITomerenust U1 caMOCTOATENbHON pabOThl, OCHALLICHHBIE KOMIIbIOTEPHOH TEXHUKON C BO3MOKHOCTBIO TTOJKITIOYESHUS K
cetr "MHTEpHET" M 00OECIIEUeHUEM JIOCTYIIA B AIEKTPOHHYIO HH()OPMAIMOHHO-00pa30BaTeIbHYIO CPEy YHUBEPCUTETA.

7.4

IMomerueHus st XpaHSHHS ¥ NPOGIIIAKTIHYECKOr0 00CITy)KUBaHUS YIeOHOTO 000pyTOBaHHS

7.5

Jlabopatopuu, OCHAIIEHHbIE CIIEIHATbHBIM JTa00pPaTOPHBIM 000PYIOBAaHUEM:

7.6

JlabopaTopust MEXaHUKH, BKITIOYAIOIas: 0JIOK ArekTpoHHBI @M 1/1, mammaa AtByna @M1 1, mastark MakcBeuia
®M12, yumsepcanbHbIil MasTHHK DM 13, masTarK Obepbexa M 14, moxyns FOHra n Mmogyns casura ®M 19,
coynapenue mapos ®M17;

7.7

JlaGopaTtopust SJIEeKTpUUECTBAa U MarHeTU3Ma, BKmovatomas: creHapl TKO snexrpudecTBa 1 MarHeTH3Ma, B TOM YHCIIE
ocimuniorpader C1-94, renepaTopbl CUTHAIOB HU3KOYACTOTHBIE I'3-118, HCTOYHHMKN MUTAHKS, Mara3uHbI COMPOTHBIICHHUH,
Habop momynenr OI1I;




7.8

JlaGopaTopusl ONTHKH, BKITIOYAIOMIAs KOMIUIEKT onTHYeckoro oobopyaosanus PMC, B ToMm unciie: 6a3bl ONTHUECKOI
CKaMbH, TIOJYIIPOBOHUKOBBIE JIa3ephl C OCTUPOBOYHBIM MOAYJIEM, (oTOnprueMHHKH, HaOOp JIMH3, IKPaHbI C MacIITAOHOMH
ceTKoi; aBToTpancdopmarop ogHodasHerid JIATP-2,5; komruiekt ¢hosuii.




