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1. HEJIX OCBOEHUA TUCHHUIIIMHBI (MOJYJIS)

1.1|Lems nperoraBanust AUCIATIINHEL:

1.2|bopmupoBanue y 00y4aromuxcsi €CTeCTBEHHOHAYYHOI'O MUPOBO33PEHMS; HAYYHOTO MBIIIEHHUS; IEIOCTHOTO NIPEACTABICHUS O
(bU3MYECKUX 3aKOHAX OKPYKAIOIEr0 MUPA B UX €IUHCTBE U B3aUMOCBSA3U; HABBIKOB IIPUMEHEHHS IOJIOKEHUH (yHIaMEeHTaIbHOI
(G¥M3HUKY IPH PEIICHNH KOHKPETHBIX MPEAMETHO-IPOMMIBHBIX 33129, TEOPETUUECKOM U MPaKTHYECKON 0a3bl ISl YCIIEIIHOTO
OCBOCHHMS UMM CIIELUAIBHBIX AUCLUILIHH.

1.3|3amaun QUCIUTUIMHEL:

1.4|— ocBoeHHe 00y4JAIOIMMUCS 3HAHUH 00 OCHOBHBIX (DPM3NYECKHX SBICHHUAX U MPOLIECCaX, OCHOBHBIX (DM3UYECKUX BEIMYMHAX U
(U3MUeCKUX KOHCTAHTaX, OCHOBHBIX (DH3MYECKUX 3aKOHAX U FPAHHIAX UX MPUMEHUMOCTH, QYHIaMEHTANBHBIX (PH3UIECKIX
SKCHEPUMEHTaX M WX POJU B Pa3BUTHH HAyKM, HA3HAYCHUH U MPHHIMIIAX ACHCTBUS BAXXHEHIINX (QU3HIECKHX IPHOOPOB;

1.5|— npuoOpeTreHne 00y4aroIIMMHUC YMEHUI 00BSICHUTH OCHOBHBIC HAOJIOIaeMbIE TPUPOIHBIC U TEXHOTEHHBIC SBICHUS U 3P(EKThI
Ha 0a3e 3aKOHOB KJIACCHYECKOW M COBPEMEHHOM (DU3HKH;

1.6]— nprobpeTeHue 00yJarOIIMUCS YMEHUI U HAaBBIKOB HCHOJIb30BAHMS METOANKH (PU3NUECKHX U3MEPEHHH 1 00pabOTKU
9KCIIEPUMEHTANBHBIX IAaHHBIX, HCIONB30BaHIS METOJ0B (PU3NUECKOTO MOCIUPOBAHHS IS PEIISHNST KOHKPETHBIX
€CTECTBEHHOHAYYHbBIX U TEXHUYECKUX 337134,

1.7|— npuoGpereHne 00y4arONIMMHUCS HABBIKOB 3KCILTyaTaIl[il OCHOBHBIX MPHUOOPOB U 000PY/IOBAHUS COBPEMEHHOW (U3MUECKON
nabopaTopuu, 0OpabOTKH U HHTEPIPETUPOBAHKS PE3yIbTATOB IKCIIEPUMEHTA.

1.8

2. MECTO JUCHHUILJIMHBI (MOAY.JI51) B CTPYKTYPE OBPA3OBATEJIbHOM ITPOI'PAMMBbI

Lukx (paszern) OIL: [1.0.10

3. KOMIIETEHIINHX OBYYAIOIIETI'OCH, @OPMUPYEMBIE B PE3YJIBTATE OCBOEHUA JUCHUIIIMHBI (MOZY JIS)

OITK-1 Crnioco6eH perrath MHKCHEPHBIC 3a/1a41 B PO()ECCHOHATBHOM ESITEIBHOCTH C UCTIOJIb30BAHNEM METOOB €CTECTBEHHBIX HAYK,
MaTeMaTHYECKOT0 aHAJIN3a 1 MOJICITUPOBAHUS

OI1K-1.2 TIpumeHsieT OCHOBHBIE MOHATHS U 3aKOHBI €CTECTBEHHBIX HAYK JUISl PEIICHHs TPEeIMETHO-IPO(QUIBHBIX 3a/1a4

OIIK-1.3 TlpuMeHseT eCTeCTBEHHOHAYYHBIE METO/Ibl TEOPETUYECKOTO U IKCIIEPUMEHTAIBHOTO UCCIICIOBAHUS 0OBEKTOB, MPOIECCOB,
SIBIICHUI; TIPOBOJIUT SKCIIEPUMEHTHI 110 33/IaHHOI METOJIMKE U aHAIU3UPYET PE3yJIbTaThl

B pe3ysbTaTte ocBOeHNS JMCHUILUINHBI (MOXYJIs1) 00yYaOIMiics T0IAKeH

3.1{3naTn:

3.1.1|oCHOBHBIC TOHSATHS U 3aKOHBI KJIACCHYECKOW U COBPEMEHHOM (DU3UKHU U UX POJIb B PEIICHUHU MPEIMETHO-IPOPHIBHBIX 33/1a4;

3.1.2 METOJbI TCOPCTUUCCKOI'O U SKCIICPUMCHTAJIBHOI'O HCCIICAOBAHUSL (1)I/I3I/I‘ICCKI/IX 06’LCKTOB, IIpOoLEeCCOB U ﬂBJ'IeHPIfI, MCTOAUKY
MNpOBCACHUA U 06pa6OTKI/I PE3yJIbTaTOB (I)I/ISI/I‘IGCKOFO OKCIIEpUMCHTA

3.2|Ymern:

3.2.1|ucnop30BaTh OCHOBHBIC MOHATHS U 3aKOHBI (PU3UKU JUTS PELICHUS MPEIMETHO-MPOQHIbHBIX 3a/1a4;

3.2.2|IpUMEHSTh METO/IbI TEOPETHUECKOTO M SKCIIEPUMEHTAILHOTO MCCIIEA0BaHUs (PU3NUECKUX 0OBEKTOB, IPOLIECCOB U SIBJICHUH,
MIPOBOIUTEH (PH3UYECKHE IKCIIEPHMEHTHI 110 331aHHOH METOJMKE H 00pabaThiBaTh UX PE3YJIbTATHI

3.3|Baagern:

3.3.1|HaBbIKAMHU PUMEHCHHS OCHOBHBIX IMOHATHI U 3aKOHOB KJIACCUYECKOM U COBPEMEHHOM (DU3HKHU JUTS PELICHHUS TIPEIMETHO-
poHIBHBIX 33/1a4;

3.3.2|HaBabIKaMu MPUMCEHCHHS METOAO0B TCOPETUUCCKOI'O U SKCIEPUMEHTAJIBHOI'O UCCIICAOBAHUA (1)I/I3I/I‘ICCKI/IX 06’I)CKTOB, MIPpOLECCOB U
ﬂBJ'IeHPIfI, HaBbIKaMH IIPOBCACHUSA (1)I/ISI/I‘I€CKI/IX 9KCIIEPUMCHTOB I10 3aJJaHHOMU MCTOJUKE U 06pa60TKI/I HX PE3yJIbTAaTOB

333
4. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHBI (MOAY JIS)
Kon HaumeHoBaHue pa3jiesioB U TeM /BU/ 3aHATHS/ Cemectp / | YacoB | TIpumeuanue
3aHATHA Kype

Pazpen 1. PUBUIYECKHUE OCHOBbBI MEXAHUKH




1.1

KUHEMATUKA MATEPUAJIbHOU TOUKU [Ipenmer u meToIBI
MexaHWKU. Mojenn MaTepuaibHONH TOYKH B TBepAoro Tena. [lonsaTue cucremsl
orcuera. BekTopHOE M KOOpMHATHOE ONMCAHKE ABMKEHUS MaTEPUAIbHON TOUKH.
OCHOBHBIE KHHEMATHYECKUE XaPAKTEPUCTHKU MaTEPHAIILHON TOUKH: PanyC-BEKTOD,
nepeMelleHne, IPOHIeHHbIN My Th, CPEJHSS. U MTHOBEHHAs: CKOPOCTb, CPEAHEE U
MT'HOBEHHOE YCKOpEHHE, TaHT€HIIMaJIbHOE U HOpMaJIbHOE YCKOopeHHe. BpaiaTenbHoe
JIBIKEHHE MaTepraIbHON TOUKU. BekTOpHI yriza moBopoTa, yriioBoi CKOPOCTH U
YIJIOBOTO yCKOpeHUsL. CBsI3b My YIVIOBBIMH U TMHEHHBIMH BeTMUMHaMU. /JIex/

1.2

Omnpenernenne IOTHOCTH TBEPIOTO Tella MPaBIIBLHON reomerpraeckoit Gpopmer. /J1ab/

Kunemarunka mMatepuanbHoii Touku /IIp/

1.4

OCHOBbBI AIMHAMUKU TTIOCTVYITATEJIBHOI'O ABMXXEHW A TEJIA
IToctynarensHoe neuxenue. Ilepsoril 3akoH Herotona. [loHsTHE MHEPTHON MacChl
tena. Bropoii 3akon Hetotona u nonsrue cuisl. Tperuit 3akon Heiotona. Buner cu.
Cuna TSDKeCTH, Cujla BCEMUPHOTO TATOTEHUS, CHIIa YIPYTOCTH, CHJIA TPEHUSI.
HewunepruansHaele cucTeMsl oTcdeTa. LleHTpoOekHbIe CHITBI HHEPIMU U CHITBI
Kopnomnuca. /Jlex/

1.5

OCHOBHI JAWMHAMHUKH IIOCTYNAaTCJIbHOT'O ABUKCHUS TEJIa /Hp/

1.6

M3y4eHre 3akOHOB TMOCTYATEILHOTO JIBUKECHHUS ¢ IOMOIIbIO MalinHbl ATBya. /J1a6/

1.7

3AKOHbBI UISMEHEHN A U COXPAHEHW A NUMITYJIbCA, SHEPTUN 1
MOMEHTA UMITVJIbCA Nmrrynibc MaTepranbpHOM
TOYKH ¥ MEXaHUYECKOI CHCTEMBI, 3aKOH €0 U3MEHEHUs U coxpaneHus. L{enTp macc
MEXaHHIECKOH CHCTeMBI M ypaBHEHHE €T0 IBIDKCHUS. KnHeTnueckas sHeprust u
3aKOH ee M3MeHeHus. KoHcepBaTHBHBIE U HEKOHCEPBATHBHBIE CHITBL. [oTeHIIMaIbHAS
sHeprust. CBS3b MEXK/y MTOTCHIMAIBHOMN YHEPTrUeH U CHIIOH. 3aKOH H3MEHEHHS U
COXpPaHEHHUS MOJHOH MEeXaHNYEeCKOH SHEPTUH CHCTEeMBI. MOMEHT UMITyIIbca
MaTCpI/IaJ'[BHOI‘/’I TOYKH U MEXaHUYECKON CUCTEMBI, 3aKOH €ro UBMCHCHUA U
coxpaneHus. /JIex/

1.8

3aKOHBI K3MEHEHHUS U COXpaHCHHUA UMITYyJIbCa, DHEPTUHU U MOMCHTA UMITYyJIbCa /Hp/

1.9

IIpoBepka 3aKOHOB COXpaHEHHs UMITYJIbCa U SHEPTHH IPH coyaapeHun e /J1ad/

1.10

JMHAMUKA BPAITATEJIBHOI'O IBWXEHHWA TBEPAOI'O TEJIA

OCHOBHOM 3aKOH BpPaILaTeIbHOIO ABHKEHHS TBEPIOrO Tella BOKPYT HEMOIABHKHON
ocu. MoMeHT nHepIiy. Brraucienue MOMEHTOB HHEPLIUU OIHOPOTHBIX
cuMMeTpudHbIX Ten. Teopema LlTelinepa u ee npuMeHenne. Kunetndeckas sHeprust

BpaLIaTeIHHOTO IBIKSHUS TBEPIOTO TEa.
/Jlex/

JlnHaMpKa BpalaTeIbHOTO ABIDKEHHs TBepaoro Tena /I1p/

1.12

W3yyeHne AMHAMUKH BpaIlaTeIbHOTO JBIKEHHS C TOMOIIBI0 MasiTHUKa ObepoOeka.
/J1ab/

1.13

MasThuk MakcBemna. OnpeeneHne MOMEHTa MHEPIMH TeNl ¥ IPOBEpKa 3aKOHa
coxpaHeHust sHepruu. /J1ad/

1.14

MEXAHUWYECKUE KOJIEBAHU A

Onpenenenue konebanuii. XapaKTepUCTUKN TAPMOHUYECKUX Kosiebanuii. @opmyma
CJIOXKEHUS IBYX rapMOHUYECKUX KosieOaHuil. [Ipumepsl koae6aTeIbHbIX CUCTEM:
MIPY>KHHHBIH, MATEMATHYECKHI 1 (PU3HICCKUA MasiTHUKU. Y paBHEHHE 3aTyXalOIIUX
KoJe0aHuH U ero perieHne. XapakTepUCTUKH 3aTyXaloIKX KoyeOaHuil. YpaBHeHUe
BBIHYKJJCHHBIX KOJIe€0aHU 10/ 1eHCTBUEM FrApMOHUUECKU U3MEHSIOIEICS BHELIHEH
CHJIBI U €TO peleHue. SIBieHne pe3onanca.

/JTex/

Mexanunueckue konedanwst /TIp/

OrmpenienieHre yCKOPEHHs: CBOOOJHOTO MaCHHS IPU MTOMOIIH MaTeMaTHIECKOTO
MasTHUKa. (OnpeneneHue MOyJIsl CABHUra ¢ IOMOUIBIO MTPY>KWUHHOTO MasiTHUKA. ) /J1a6/

Pazaen 2. SJEMEHTBI CIIELIMAJIBHOM TEOPUU OTHOCUTEJIbHOCTH




2.1

IocTynaThl cienuanbHON TeOpuH OTHOCHTENbHOCTH. [Ipeodpa3oBanus JlopeHua.
CnenctBus u3 npeodpasoBanuii Jlopenia. MarepBan Mexay coobTusaMu. Vmimybsc B
CHEeNUAIbHON TEOPUH OTHOCUTENHLHOCTH. OCHOBHOM 3aKOH PENIITUBUCTCKON
JTUHAMUKH MaTepUAIbHON TOUKU. DHEPrUsl B CHENUAIBHONW TEOPUH OTHOCUTEIILHOCTH.
/Cp/

14

Paznen 3. TEPMOJUHAMUKA U MOJIEKYJISAIPHASI ®U3UKA

3.1

SJIEMEHTBI TEPMOJIMHAMUKHA OCHOBHBIE OIpeIeIeHHUS
U NOHATHA TepMoauHaMuky. HyneBoe Hauano TepMOJUHAMUKY U ITOHATHE
temneparypsl. TepmoauHammdeckrne QyHKINH cocTosHUS. [lepBoe Havano
TepMoauHaMuKku. TemnoemkocTs. M3onponeccsl. Bropoe Hayano TepMogUHAMHKH B
paznuuHbIX GopmynupoBkax. [Tonsrtue tennoBoil Mamuuel. KITJ[ TerioBoil MamuHeL.
Iuxn Kapno u reopema Kapno. Hepasencrso Knaysuyca. Durponus. Tperse Hayano
TepMOAUHAMUKH. /JIek/

32

Omnpenernenne K03 PUIEHTA BI3KOCTH KUIKOCTH 10 MeToxy Ctokca. /J1ab/

33

BJIEMEHTbhI CTATUCTUYECKON OU3UKHU.

OCHOBHBIE MOJIOKEHUSI KHHETUYECKOW TEOPUH HEaTIbHOTO ra3a. Y paBHEHUS
COCTOSIHUSI HJIEaIbHOTO U PEasIbHOTO ra3a. Y paBHeHHE KHHETHIECKOW TEOpUH ra3oB
[t nasienus. @azosoe npocrpancTBo. PyHkuus pacnpenenenus. Knaccuueckas u
KBaHTOBas cratuctuka. Pacnpenenenne Makcseita. bapomerpuueckast popmyia.
Pacnpenenenne bonbumana. Ilonsitue o kBanToBoM cTaructuke boze-OitHiTeiiHa u
®epmu-/lupaka. CBA3b SJHTPONHHU C TEPMOJUHAMUYECKON BEPOSITHOCTHIO. SIBIICHHUS
TepeHoca.

/JTex/

34

OrnpezienieHre OTHOLICHHS TEIUIOEMKOCTEH! Ia3a METOI0M ajuabaTHiecKoro
pacmupenus. /JI1a6/

35

ONeMEHTBI CTATUCTHYECKOH U3UKU. DneMeHTs! TepMoanHamuku /TIp/

Paznen 4. SJIEKTPUUYECTBO U MAT'HETU3M

4.1

DJIEKTPOCTATHUYECKOE I1IOJIE B BAKYYME

DNeKTpUUECKHA 3aps]l U AJIEKTpocTaTHYecKoe rnoiie. HanpsskeHHOCTh 1 MOTeHIral
INEKTPOCTATHYECKOTO 1MOJIsl. CBOHCTBO CYNEPIIO3ULINH IS DJIEKTPOCTATUIECKHX
nosieid. CBsi3b MEX/1y HAIPSKEHHOCTHIO 3JIEKTPOCTATHUECKOTO OIS U MTOTEHIHAJIOM.
[ToTok BekTOpa HANPSHYKEHHOCTH 3JIEKTPUYECKOTO T10JIS Yepe3 IOBEPXHOCTh U TeopeMa
T'aycca. [Ipumenenue Teopemsl ['aycca k pacueTy 3JIeKTPOCTaTHUECKUX TOJIEH.
Teopema 0 HIUPKYJISALUH Ul BEKTOPA HANPSHKEHHOCTH 3JIEKTPHYECKOTO TIOJIS.

/JTex/

4.2

SJIEKTPOCTATHUYECKOE IIOJIE B ITPOBOJHUKAX U ANDJEKTPUKAX
DNEeKTPUUYECKUNA ANUTIOIb U JIEKTPUUECKUI TUMOJIbHBIA MOMEHT. [lunobHbIe
MOMEHTBI MOJIEKYJI IUDEKTpUKA. [10IsIpHbIe N HEMOJISIPHBIE THAIECKTPHKH.
Ilonapu3zanus ausnextpukoB. Bexrop nomspuzanuu. Teopema ["aycca myia BekTopa
TIOJIIPU3AH. BEKTOp JIeKTPUYECKOro CMeNeH . Y CIIOBUS Ha TPaHHIIe ABYX
JU3JICKTPUKOB. [[pOBOTHUKY B JIEKTPOCTATHYECKOM T0JIE. DIIEKTPOEMKOCTh
YeIIMHEHHOT0 IpoBoiHNKa. KoHIeHcaTOpbl. DHEPrusi CUCTEMBI 3api10B U
JNEKTPUYECKOTO TIOJISL.

/Cp/

43

DEeKTPOCTaTHYECKOE N0JIe B BaKyyMme U Bemiectse /I1p/

4.4

HWccnenoBanue snekrpocrarnueckux nojie. (Mzyuenue 3akona Oma.) /J1a6/

4.5

MMOCTOSHHBIN DJIEKTPUYECKUN TOK

VYciioBus CylIeCTBOBAHUS IMOCTOSTHHOTO 3JIEKTPUUECKOro Toka. Cuiia U IIIOTHOCTh
TOKa. YpaBHEHHE HENpPepbIBHOCTU. 3aKoH OMa JJIsl OTHOPOJJHOTO Y4acTKa LEIH.
DNEeKTPOABIKYIIAs CHIa U HanpsbkeHue. 3akoH OMa JIst HEOJTHOPOIHOTO yJYacTKa
uenu. [IpaBuna Kupxroda. [Ipumepsl pacuera pa3BeTBICHHBIX 3JEKTPHUECKHX LICTICH
¢ nmomoIipko npasuwit Kupxroda. Pabota u MorHoCTh ToKa. 3akoH [xoyns-JleHa.
/JTex/

4.6

IMocrosHHEI snekTprdeckuii Tok /IIp/




4.7

MNOCTOAHHOE MATHUTHOE ITIOJIE B BAKYYME U BEILIECTBE
Maruautnas uaayknus. 3akoH buo-Casapa-Jlanaca, MarHUTHOE TOJIe JBMKYIIIETOCS
3apsja, cuia Jlopenua, 3akoH Amriepa. Teopema o IMPKYJISIMU A7l BEKTOpa
MarHuTHOM MHAYKIMHK U ee TpuMeHeHne. Teopema I'aycca Ui MarHUTHOTO TIOJIA.
/JTex/

4.8

MarauTHbIe MOMEHTHI aTOMOB ¥ MOJIEKYJI. BeKTOp HaMarHM4eHHOCTH BEIleCTBa.
Teopema 0 UIMPKYJISLUH JUIs BEKTOPa HAMArHUYEHHOCTH. MarnutHas
BOCIIPHMMYHMBOCTb U MarHUTHAsl IPOHUIIAEMOCTH BellecTBa. HanpskeHHOCTh
MAar"HuTHOI'O I10JIA. TeopeMa O HUPKYJIAINUA JJ11 BEKTOPBI HAIPSKECHHOCTHU
MAarHUTHOTO TOJISL. Y CI0BHS AJIsl MArHUTHOTO TI0JIS HA TPaHuUIle pa3zena JBYX Cpexl.
Huamarnetuku, mapamaraetiku. @eppomaraeTrki. MarHUTHBIA THCTEPE3NC.
Temmnepatypa Kropu. [Ipupona gpeppomaraerusma.

/Cp/

4.9

IlocTostHHOE MarHUTHOE TIOJIE B BAaKyyM¢€ U BCIICCTBEC /Hp/

4.10

OrnpeiesieHre OTHOIECHHS 3apsiia 3JIEKTPOHA K €r0 MacCe METOI0M MAarHETPOHA.
(Onpeienenne TOpU30HTAIBHON COCTABIIIONICH HHIYKIIMA MATHUTHOTO TOJIST 3€MITH)
/J1ab/

4.11

Onpenenenue paboThl BBIXOA JICKTPOHOB U3 MeTasuia. /J1a6/

4.12

QJIEKTPOJVUHAMUKA

3aKoH 37eKTpoMarHuTHOM nHaykuu. [Ipasuio Jlenua. CriocoObl U3MEeHEHHS
MarHuTHOTO noToka. [Ipupoaa snekTpoMarHuTHOM HHAYKUIUU. SIBIeHMe
CaMOWHYKIIH. I/IHZ[yKTI/IBHOCTb. Bzanmuas HHAYKIOUA. Bzanmuas UHAYKTUBHOCTD.
Teopema B3aumHocTH. Tok cMmemeHus. Teopema 0 MUPKYISAIHA MarHATHOTO TOJIS B
Clly4yae IPUCYTCTBUS EPEMEHHBIX dJIEKTPUIECKHX Mojiel. YpaBHeHHsT MakcBenia B
uHTerpaibHOR opme. /Jlek/

4.13

Onekrpoaunamuka /TIp/

4.14

W3yuenue sBieHNs B3auMHOM MHAYKIMHU.(CHITHE KPUBOW HAMATHUYMBAHUS U TIETIIH
rUcTepesnca ¢ moMouipio ocumwiorpada.) /J1ad/

Paznen 5. KOJIEBAHUSA U BOJIHBI

5.1

SJIEKTPUYECKUE KOJIEBAHU A

KonebarensHblii KoHTYp. CBOOOIHBIE HE3aTyXalOIIME U 3aTyXalol1e TApMOHUYECKUE
KosieOaHus B KosebaTenbHOM KOHType. DopMyiia Ui eprojia KoJieOaHHii.
BrIHyXIeHHBIE TAPMOHWYECKHE KOJIeOaHHs B KOJIeOaTenbHOM KOHTYpe. SIBeHne
pe3oHaHca. [lepeMeHHBIN TOK. AKTUBHOE, HHAYKTUBHOE U €MKOCTHOE CONIPOTUBIICHUE
B IIETTM IEPEMEHHOT0 TOKa. PaboTa 1 MOIIHOCTH B LIETN IEPEMEHHOTO TOKA.
JelicTBytoliee 3HaU€HUE TOKA U HATIPSKEHUS.

/J1ex/
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SJIEKTPOMATHUTHBIE BOJIHBI

OKCIepUMEHTAIBHOE MOMy4YeHHE 3JeKTPOMAarHUTHBIX BOJIH. CyIiecTBOBaHHUE
3JIEKTPOMAarHUTHBIX BOJIH KaK CJIEJICTBHE ypaBHEeHH MakcBeruia.
JuddepennuanbHoe ypaBHEHHE dJICKTPOMATHUTHOM BOJIHBL. CBSI3b MEKIY
BEKTOPaMHU HAIPsHKEHHOCTHU 3JIEKTPHYECKOT0 M MAarHUTHOTO TOJIeH B
3JIEKTPOMAarHUTHOU BoJHE. [IpenoMiieHne 31eKTpOMarHuTHBIX BOJIH Ha TPaHUIEe
paszaena qByX cpell. DHEPr s U UMITYJIbC AJIEKTPOMArHUTHBIX BOJIH.

/Cp/

Paszpen 6. OIITUKA

6.1

TEOMETPUYECKAS OIITHUKA.

ITonsaTue cBeTOBOrO Jy4a. 3aKOH MPSMOJIMHEHHOTO PacpOCTPaHEHHsI CBETOBBIX
Tmydel B OMHOPOIHBIX cpenax. 3aKOH OTpakeHUs. 3aKoH npenomieHus. [IpuHiun
®epma. [lonroe otpakenue. LlenTpupoBannsie onTuyeckue cucteMsl. [Ipenomienne
CBETOBBIX JIy4el Ha MOBEPXHOCTH cepuueckoro 3epkaia. IIpenomnenue csera Ha
cepriaeckoil MOBEPXHOCTH pasjeia AByX cpea. ToHkue nuH3bL. V300pakeHue
MPEMETOB C MOMOIIBIO JIMH3. OCHOBHBIE ()OTOMETPUYECKUE BETHYHHEI.

/JTex/

6.2

DNeKTpOMarHUTHBIC KOJieOaHust U BOJIHBL [ eomeTpuueckas ontuka /TIp/




6.3

UHTEP®EPEHLNA U AUDPAKINSA CBETA

KorepeHTHOCTE 1 MOHOXPOMATHYHOCTH CBETOBHIX BOJH. MHTEepdepeHuus crera,
yCJIOBHE MaKCUMyOB ¥ MUHUMYMOB. OmbIT FOHTa. MHTEp(hepeHnus cBeTa B TOHKAX
IUTEHKAaX U iacTuHKax. Onpenenenue audpaxuuu. [puanun [toiirenca- Gpenens.
Meron 30H @penens. Iudpakuus Openens Ha KpyIJIOM OTBEPCTHH U AUCKE.
Judpaxuus @paynrodepa Ha oguoit menu. udpakuus Opaynrodepa Ha
JTUPPAKIHOHHOM pelIeTKe.

/JTex/

6.4

JUCIIEPCHUA U TIOJISIPU3ALINA CBETA

Jucnepcus cBeta. DIeKTpOHHAs TEOPHS AUCIIEPCHHU CBeTa. EcTecTBeHHBIN 1
NOJISIpU30BaHHBIN cBeT. [Tonspu3anst cBeTa Ipu OTPaKEHUH U NPEJIOMIICHUH Ha
rpaHHLIe IBYX AUAIIEKTPUKOB. [IpoxokaeHue cBeTa yepe3 aHU30TPOIHbIE KPUCTAILIBI.
Tlonspu3zanmonHble NPU3MBI U TOJSIPOUALL. 3akoH Maroca. AHanu3

HOJISIPU30BAHHOTO CBETA. BpalieHue miockoCTH HOIspU3aLiH.
/Cp/

6.5

Bonnosas ontuka /TIp/

6.6

Wnrepdpepennus ceera. Onbit OHTa. (M3MepeHne JUTMHHBI CBETOBOW BOJTHBI C
OMOIIBI0 TH(paKnOHHOH pereTky). (OnpeaeneHne moKa3aTes IPeTOMICHUS
CTEKJIa C MOMOIIbI0 MUKpOCKoTa). /J1a6/

6.7

IIpoBepka 3akona Manroca. (OnpezneneHue KodpPHIMeHTa MOTTIONICHHUS TPO3paYHbIX
ten). (OnpeneneHue yria MOJHOW Hosspu3amun). /J1a6/

Paznen 7. KBAHTOBASI ®U3UKA

7.1

KBAHTOBAS OIITUKA

TerioBoe u3itydeHue 1 ero xapakrepuctuku. 3akoH Kupxroda. 3akonsl Credana -
Bonsimana n cmemenus Buna. ®@opmyiel Penes-/Ixunca u [Inanka. 'unoresa
ITnanka. @oronsl. PoTodddexr. YpaBHeHUue DUHIITEHHA /7151 BHEIIHETO
¢doroaddexra. Dueprus u umnyisc porona. Jlasnenue ceera. dpdexr Komnrona u
€ro 3j1eMeHTapHas Teopusi. ENMHCTBO KOPIyCKyJIAPHBIX U BOJIHOBBIX CBOMCTB
9JIEKTPOMArHUTHOTO M3ITy4EHHS.

/JTex/

7.2

KsanroBas ontuka /TIp/
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AJIEMEHThI KBAHTOBOM MEXAHUKU 1 ATOMHOUN ®U3UKHU

CriexTpbl aTOMOB U MoJieKyJ1. CriekTp aToma BojiopoJa. Teopust aroMa BOJOpoa 1o
Bopy. I'mmotesa ne bpoitnsa. CeoiictBa BonH nie bpoitns. CootHomeHne
HeonpeaeneHHocreil 'eiisendepra. BonxnoBast QyHKIMS U €€ BepOITHOCTHAS
nnTepnperanus. Habiaronaemple BeIMYMHBI B KBAHTOBOM MEXaHUKE U UX U3MEPEHUSI.
O6miee ypasaenue llpenunrepa. Cranmonapaoe ypaBHenue llpenunrepa.
JIBmxeHre cBOOOIHOM YacTHIbl. J[BUKEHHE B TOTSHITHAILHOM siMe. [ToTeHIMaTbHbIH
Oapnep. ['apMOHHUECKHI OCITUILIATOP. ATOM BOJOPOAA B KBAHTOBOW MexaHuke. CrinH
anekTpoHa. CIMHOBOE KBaHTOBOE YMCIO. [IpHHIMN Hepa3IMuMMOCTH
TOXKAECTBEHHBIX yacTull. @epmMuoHbI 1 6030HEL. [leproandeckas cucrema 3JIeMEHTOB
Meneneesa.

/JTex/

7.4

DeMeHThI KBAHTOBON MEXaHUKHU U aTOMHO# (usuku /TIp/

7.5

OmnpenerneHne TeMIepaTypHO 3aBUCMMOCTH HHTCHCUBHOCTH M3JYUICHHS HUTH JIAMITbI
HakanuBaHus. (V3y4eHre 3aKOHOB TEIIOBOTO M3TY4SHHS C IOMOIIBIO IPKOCTHOTO
nupomertpa.) /J1a6/

7.6

dotorddexr. (CHATHE BOIBTAMIICPHOI, JIFOKCAMIICPHOH U CIIEKTPATIbHOM
XapaKTEepUCTUK (OTOIEMEHTA U OLpeieNieHre paboThI BEIXOA 3IEKTPOHa). /J1ab/

Paznen 8. ®PUBUKA ATOMHOI'O SIIPA U SJIEMEHTAPHBIX YACTHI]

8.1

OJIEMEHTBI ®U3NKN ATOMHOT O S1IPA

Jedext maccel u 3Heprus cBsi3u supa. CIHH s1pa U ero MarHUTHBIA MOMEHT.
Snepusie cunbl. Monenu anapa. PagroakTuBHOE H3ITydeHHE U €r0 BUABL. -pacmaj. -
H3JIYYCHHUC. -U3TyYCHUC. ;{}ICpHBIe pCaKur U uX OCHOBHBIC THUIIBI. PCaKLII/Iﬂ JACIICHUA

sapa. LenHas peakius neneHus. Peakius CHHTE3a AaTOMHBIX SIJIEp.
/Cp/




8.2 OJIEMEHTBI ®U3UKHN SJIEMEHTAPHBIX YACTUILL 2 6
Knaccel aeMeHTapHBIX YacTHIl M BHIBI UX B3auMoaencTeuid. Knaccugukarms
3JIEMEHTapHBIX YacTull. IIpuHIMN HEPa3INUUMOCTH TOXKIECTBEHHbIX yacTHll. CIIUH U
JIpyrue KBaHTOBBIE YMCIIA JIEMEHTAPHBIX. YacTUIbl U aHTUYACTHLBL. BO30HBI U
(epMHOHBL. ANPOHBI U Me30HEL. JlenToHsl. IIpomexyTounsle 6030HbI. KBapku u

[JIFOOHBL.

/Cp/

Pazges 9. CAMOCTOSITEJIBHASI PABOTA
9.1 IMoaroroska k nekiusim /Cp/ 1 16
9.2 [Moarororka k nadopatopHeiM padotam /Cp/ 1 16
9.3 IMoaroToBka k mpakTU4ecKUM 3aHATHAIM /Cp/ 1 16
9.4 BelInosiHeHre KOHTPOJILHOH padoTsl /Cp/ 1 8,6
9.5 [Moarororka k nekuusim /Cp/ 2 8
9.6 IMoaroToBka k mpakTU4ecKUM 3aHATHAM /Cp/ 2 16
9.7 IMoaroroska k adbopaTopHbiM padotam /Cp/ 2 16

Paznen 10. KoHTakTHBIE Yachl Ha aTTECTALMIO

10.1 KontponbHnas pabora /KA/ 1 0,4
10.2 3auer /KD/ 1 0,25
10.3 Koncynbranus nepen sx3amenom /K3/ 2 2

10.4 Ok3amen /KD/ 2 0,35

5. OHEHOYHBIE MATEPHUAJIBI

OreHOYHBIE MaTepUalIbl JUIsl IPOBEICHUS IPOMEXYTOYHOM aTTeCTalliy 00YyJarONXCs IPUBEACHBI B PHIIOKEHHH K paboueil mporpamme
JUCLUTUINHBI.

DopMBI B BHIBI TEKYIIET0 KOHTPOJIS O TUCHUILIHHE (MOJIYJII0), BUIBI 3aIaHUH, KPUTEPHUU UX OLCHUBAHUS, paclipeneneHne 0auioB 1Mo
BUJIaM TEKYILETO KOHTPOJIS pa3pabaThIBalOTCS NPenoaBaTeeM JUCIUIIMHEL C YIETOM e€ CHeUU(HKN U JOBOAATCS 10 CBEICHUS
00y4aroIuXcs Ha IEPBOM yueOHOM 3aHATHH.

Texymmii KOHTPOJIb YCIIEBAEMOCTH OCYILECTBIISETCS NPEnoaaBaTesieM JUCIUIUTUHBI (MOIYJIst), KaK MpaBuJIo, ¢ ucnoyszoBanueM OMOC
WU ITyTeM IPOBEPKU MUCbMEHHBIX pPaboT, IPeayCMOTPEHHBIX PabOUUMU IPOrpaMMaMy AUCIUILIMH B paMKaX KOHTaKTHOH paGoThl U
caMoCTOATeNbHOU paboTh! oOyyaromuxcs. s hUKcupoBaHHs pe3yIbTaToOB TEKYILETO KOHTPOJIL MOXKET Hcnonb3oBarsea DMOC.

6. YYHEBHO-METOIMYECKOE U TH®OPMAIIMOHHOE OBECHHEYEHUE JUCHUIIJIMHBI (MOY JIsT)

6.1. PekomeHnayeMmasi JurepaTypa

6.1.1. OcHoBHAs1 TUTepaTypa

ABTOpBI, COCTaBUTETHN 3ariaBue Uznarensc Dn. agpec
TBO. IO
JI1.1 |CagensbeB U. B. Kypc obmeit duzuku. T. 3. Kpanrosas ontuka. AromHas ¢pusuka. | CaHKT- https://e.lanbook.com/b
®dwusuka TBepaoro tena. duznka aroMHOTO sipa u snemMenTapHbIX | [lerepOypr [0ook/106893
YacTHIl: yueOHOe TIocooue : Jlans,
2018
JI1.2 |Casennes U. B. Kypc obmeii ¢puzuku. T. 2. DIeKTpU4ecTBO U MarHETU3M. CaHkr- https://e.lanbook.com/b
Bounbl. Ontika: yaeoHoe mocobue IletepOypr |00k/98246
: Jlanp,
2018




ABTOPBI, COCTABHTEIN 3arasue W3parensc O azmpec
TBO. TOI
JI1.3 |Cagenbes 1. B. Kypc obmieit puzuku. T. 1. Mexanuka. MonekynspHast pusuka: |CaHKT- https://e.lanbook.com/b
yuebHoe nocodue ITerepOypr [ook/113944
: Jlanp,
2019
JI1.4 |YeptoB A.T'., BopoObeB |OGmas gusuka Mocksa:  |http://www.book.ru/bo
A.A., Maxapos E.®., KuoPyc, 0k/933946
Oszepos P. I1., Xpomos 2020
B..
6.1.2. JlonoJiHNTEIbHAS TUTEPATypa
ABTOpBI, COCTaBUTEIH 3arnaBue Wznarensc On. agpec
TBO. TOI
JI2.1 |lamkapus W.IT., O6mas ¢pusuka. COOpHUK 3a1a4d Mocksa:  |http://www.book.ru/bo
Kupbsnos A.IL, KunoPyc, |0k/933565
Ky6apes C.H., Pazunosa 2019
CM.
JI2.2 |Bopob6beB A.A., UepToB |3amaunuk mo GpU3uKe Mocksa:  |http://www.book.ru/bo
AT. KuoPyc, |0k/920827
2017

6.2 UH(popMannoHHbIE TeXHOJIOTHH, HCI0JIb3yeMble NPH 0CYLIeCTBJIEHHH 00pPa30BaTeIbHOIO NMpolecca Mo JUCHHILIUHE (MOAYJII0)

6.2.1 Hepeqeﬂb JINIEH3HOHHOTO M CBOOOIHO PacnpocTpaHsieMoro nporpaMmMHoOro odecneyeHust

6.2.1.1[MS Office

6.2.2 Hepeqem, IIpO(l)eCC]/IOHaJIbeIX 0a3 JAHHBIX H HHq)OpMaIII(IOHHLIX CIIPAaBOYHBIX CUCTEM

6.2.2.1|EctecTBeHHOHay4HbIH 00pa3oBaTenbHbIN nopTal: http://en.edu.ru/

6.2.2.2|MexnyHaponHas npodeccnonanbHas 6a3a naHHbIX «SpringerMaterialsy: https://materials.springer.com/

6.2.2.3|KoncynpTanT mitoc

6.2.2.4|Tapant ACITNKT

7. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUTIIMHBI (MOJAY JIS)

7.1| YueOHbIe ayAUTOPUH AJIs IPOBEACHHUS 3aHATHI JICKIIMOHHOTO THIIA, YKOMIUICKTOBaHHbIC CIICIMATN3UPOBAHHON MEOCIBIO 1
TEXHHYECKHUMH CPEICTBAMHU O0YUYCHUS: MyJIbTHMEIUIHOE 000pYAOBaHUE IS IPEOCTABICHHS YIeOHOW HH(POPMALIUH OOTBIION
ayJJUTOPUH W/WIIK 3BYKOYCHIIMBalOIIee 000py10BaHKE (CTALIMOHAPHOE WK IEPEHOCHOE).

7.2|Y4eOHbIe ayUTOPHH VIS IPOBEICHHS 3aHATHH CEMUHAPCKOTO THIIA, TPYIIIOBBIX M HHIUBUIYAIbHBIX KOHCYIBTAIHI, TEKYIIETO
KOHTPOJIS U IPOMEXKYTOYHOM aTTeCTallul, YKOMIUIEKTOBAHHbIE CIIEIUAIN3UPOBAHHON MEOENbIO U TEXHUUECKUMH CPEACTBAMU
00y4eHHs: MyTbTHMenITHOe 000pyIOBaHNE U/HIIN 3ByKOYCHIIHBAIOIIEee 000pyJ0BaHHE (CTAIOHAPHOE HJIH IEPEHOCHOE)

7.3|[TomeneHus AJIst CAaMOCTOSITENBEHOM PabOThI, OCHAIIEHHBIE KOMITBIOTEPHON TEXHUKOH ¢ BO3ZMOXKHOCTBIO TTOIKITIOYEHHS K CETH
"NHTepHeTr" U 00ecrieueHneM JI0CTYIIA B AJIEKTPOHHYIO HH(OPMALIMOHHO-00pa30BaTeNbHYIO Cpely YHUBEPCHTETA.

7.4|IlomenieHus AL XpaHEHUS U IPOGUIAKTUUECKOTO 00CITy>KUBAHUS yueOHOro 000py J0BaHUS




7.5|J1aboparopun, ocHaIEHHBIE CIICIHAIBHBIM JJA00PATOPHBIM 000PYIOBaHUEM:

7.6|JIabopaTopusi MeXaHUKH, BKITIOUAIOIIast: 0J0K AiekTpoHHblid @M 1/1, mamuHa Ateyna @M1 1, mastark Makceemia ®M12,
yHuBepcanbHblil MasTHUK OM13,maaTHrK OGepOexa DM 14, monyins FOura u moayns casura @M 19, coynapenue mapos
DdM17;

7.7|J1aGoparopus 31eKTpryYecTBa M MarHeTu3Ma, Bitodaromast: creasl TKO anexktprudecTBa 1 MaroeTuama, B TOM YUCIIe
ociutorpader C1-94, reHepaTopbl CHTHAIOB HI3KO4AcTOTHBIE ['3-118, HCTOYHUKY MUTAHMS, Mara3uHbl CONPOTHBIICHHUHN, HAOOP
Monynei PIID;

7.8|JTaGopatopusi ONTHKH, BKJIIOYARONIAS KOMIUIEKT ONTUYeCKOT0 00opyaoBanust PMC, B ToM uunciie: 6a3bl ONTHYCCKONW CKaMbH,
HOJTYNIPOBOJHUKOBBIE JIA3€PhI C FOCTUPOBOYHBIM MOJyJIeM, (POTONPUEMHUKHU, HAOOD JMH3, SKPaHbl C MAaCIITAOHOH CETKOI;
aBroTpaacdopmaTop ogHo(asusmi JIATP-2,5; koMruiekT Qosummii.




