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1. IIEJTM OCBOEHUSI I CLIUILJIMHBI (MOY.JI5T)

11 ]_leJH: npenoaaBaHus AUCHUIIIINHBI:

1.2(dopmupoBanne y 00y4arommXxcsl €CTEeCTBEHHOHAYYHOT'O MUPOBO33PEHHST; HAYYHOTO MBIIUICHHUS; EIOCTHOTO
MPEJCTABICHUS O PU3MYECKHUX 3aKOHAX OKPYXKAIOIIEr0 MUPa B UX €IMHCTBE U B3aMMOCBS3H; HABBIKOB IIPUMEHEHHS
TOJIOXKeHUH QyHIaMEeHTaIbHON (U3NKH MIPU PEIeHNH KOHKPETHBIX MPeIMETHO-TIPOGHIBHBIX 33/1a4; TEOPETHUSCKOH U
MPAKTUYECKOH 0a3bl VIS yCIIEIIHOTO OCBOCHUSI MMH CIICIHAIbHBIX AUCIMILIHH.

1.3|3amaun JUCIUTIIHHEL:

1.4(— ocBoeHHe 00yUaIOIUMIUCS 3HAHUH 00 OCHOBHBIX (PU3NUECKHX SBJICHUAX H MPOIECCAX, OCHOBHBIX (DM3MICCKUX BEIUINHAX
U QU3MIECKUX KOHCTAHTaX, OCHOBHBIX (PU3MUYECKHX 3aKOHAX M IPAHUIAX HX IPHUMCHHUMOCTH, (YHIaMEHTAIBHBIX
(bU3UYECKUX IKCIIEPUMEHTAX U UX POJIU B PA3BUTUH HAYKH, HA3HAYCHUH U MPUHIUIAX JSHCTBUS BAXKHEHIINX QUIHUSCKUX
pubOpOB;

1.5— mpuobpereHne 00y4arOMUMUCT YMEHHI OOBSICHUTH OCHOBHBIC HAOIIOJaEMbIC TIPUPO/IHBIC U TEXHOTCHHBIC SIBICHHS 1
3¢ dexThl Ha 0a3e 3aKOHOB KJIACCHYECKON M COBPEMEHHOH (PHU3HKH;

1.6|— mpuoOpereHne 00y4YarOMUMHUCS YMEHHI 1 HABBIKOB HCIIOJIB30BaHHSI METOAUKH (U3NUSCKUX U3MEpEeHHH 1 00pabOTKH
9KCHEPUMEHTAIBHBIX JAHHBIX, UCIIOJIB30BAHUS METOJIOB (PU3NUECKOTO MOJICITUPOBAHUS JUIS PELICHUS] KOHKPETHBIX
€CTECTBCHHOHAYUYHBIX U TEXHUYECKUX 3371a4;

1.7|— npuoOpeTeHne 00y4aroUMHUCS HABBIKOB 3KCILUTyaTallii OCHOBHBIX IPHOOPOB U 000PYIOBAHUSI COBPEMEHHOM
¢bm3uyeckoii mabopaTopuu, 00pabOTKH U HHTEPIIPETHPOBAHUS PE3yIHTATOB IKCIIEPUMEHTA.

2. MECTO JUCHHATIJIMHBI (MOAYJISI) B CTPYKTYPE OBPA30OBATEJIBHOM ITPOT'PAMMBI

Lk (paszaern) OIT: [61.0.09

3. KOMIIETEHIIMHX OBYYAIOIETI'OCs, @OPMUPYEMBIE B PE3YJIBTATE OCBOEHUSA JUCITUIIJINHBI
MOAYJIA)

OIIK-2 Crioco6eH NpUMEHSATh COOTBETCTBYIOLIMH (PU3UKO-MAaTEeMaTHYECKHUI armapaT, METOIbI aHAIIU3a ¥ MOJICTUPOBAHUS,
TEOPETUYECKOTO U 3KCIIEPUMEHTAIBHOTO UCCIEJOBAHUS MTPU PELICHUH MPOPECCHOHANBHBIX 3a1a4

OIIK-2.2 Mcnonb3yeT OCHOBHBIEC MOHATHUS U 3aKOHBI €CTECTBEHHBIX HAYK JUIS PEIICHUs IPEeAMETHO-TIPOGHIBHBIX 33134

OIIK-2.3 I[IpuMeHsieT ecTeCTBEHHOHAYYHBIE METOIbI TEOPETHIECKOT0 U AKCIICPUMEHTAIBHOTO UCCIEAOBaHUS 00BEKTOB, IIPOLIECCOB,
SIBJIEHUI; IPOBOJUT SKCIEPUMEHTHI 110 33laHHOM METOAUKE U aHAIU3UPYET Pe3yIbTaThl

B pe3ysabTaTte 0cBOCHHS JMCHUILUINHBI (MOXYJIs1) 00y4YarOIHiics T0AKEH

3.1|3nartk:

3.1.1|ocHOBHBIEC MOHATHSI U 3aKOHBI KJIACCHUECKON U COBPEMEHHOW (PM3MKH M MX POJIb B PEIICHUH MPEIMETHO-TPODHIBHBIX 3a/1a4;

3.1.2|MeTopI TEOPETUUECKOTO U HKCIIEPUMEHTAIBLHOTO UCCIEAOBaHUS QU3HIECKUX OOBEKTOB, IPOLIECCOB U SBICHUH, METOIUKY
HPOBEJICHHS H 00pabOTKH Pe3yNIbTaTOB (hH3NIECKOTO HKCIICPHMEHTA

3.2|Ymerh:

3.2.1|ucnonp30BaTh OCHOBHBIC MMOHATHS M 3aKOHBI (PU3HUKH JIs pEIICHHS PEAMETHO-TIPO(UIBHBIX 3a/1a4;

3.2.2 MNPUMEHATH METOABI TCOPETUYECKOTO U SKCIIEPUMCHTAJIBHOI'O UCCIIEAOBAHUA (bI/I3I/IIIGCKI/IX OGBGKTOB, IpouecCoB U ﬂBJ’IeHHfI,
IIPOBOAUTH (1)I/I3I/I‘ICCKI/IC OKCIIEPUMEHTEI 11O 3a}13.HHOﬁ MCTOOUKE U O6pa6aTbIBaTb HUX PE3YyJIbTAaThbL

3.3|Baagern:

3.3.1|HaBbIKaM¥ MPUMEHECHUSI OCHOBHBIX MIOHATHI M 3aKOHOB KJIACCHYECKOI M COBPEMEHHON (PU3UKH ISl PELICHHS TIPEIMETHO-
PO HIBHBIX 337134,

3.3.2|HaBbIKaM¥ TPUMEHEHHS] METOJIOB TEOPETUUECKOTO U IKCIIEPUMEHTAIBHOTO HCCIeOBaHUs (PU3NIECKUX 00BEKTOB,
MIPOIIECCOB U SIBJICHHI, HABBIKAMHU MPOBEJICHNs (PHU3UUECKUX IKCTIEPUMEHTOB I10 33JaHHOW METOIMKE M 00pabOTKU HX

Pe3yNIbTaTOB
4. CTPYKTYPA U COAEP)KAHUE JUCIUIIJIMHBI (MOAYJIST)

Kon HaumeHoBaHue pa3jiejioB U TeM /BUA 3aHATHS/ Cemectp / | Yacos | Ilpumeuanue
| saHsTHA Kvnc

Pazgen 1. PUSUMYECKHUE OCHOBBI MEXAHUKHU

11 KUHEMATUKA MATEPHUAJIBHOM TOUYKH 1 2
[Ipenmer u MeToabl MexaHUKH. Mozenu MaTepraIbHOM TOYKU U TBEPAOTO Tela.
IMonsTne cucreMs! otcueta. BekTopHOE M KOOPIMHATHOE ONHMCAHNE JBHKECHUS
MaTepHaIbHOM Touku. OCHOBHbIE KHHEMAaTHYECKHE XapaKTEPUCTHKH
MaTepHUaIbHON TOUKHU: PaJIUyC-BEKTOp, IepeMEIIeHre, TPOUIEHHBIN My Th,
CpeIHss U MTHOBEHHAsl CKOPOCTb, CPEIHEe U MTHOBEHHOE YCKOPEHHE,
TaHTeHIMAIbHOE U HOPMaJbHOE YCKOpeHHe. BpammaTensHoe IBIKeHNE
MaTepHaIbHOM TOuKU. BEeKTOpHI yriia moBopoTa, yriioBOH CKOPOCTU U YTIIOBOTO
yckopeHus. CBS3b MEXy YITIOBBIMH M JIMHEWHBIMH BeMurHaMu. /JIek/




1.2

Onpez[eneHI/Ie IIJIOTHOCTH TBEPAOTO TEJIa HpaBHJ’IBHOﬁ FeOMeTpI/I‘IeCKOﬁ (bO'pMI:I.
/J1ab/

13

Kunemaruka marepuansHoi Touku /I1p/

1.4

OCHOBbBI AMHAMUKU ITOCTYITATEJIBHOI'O IBMXXEHW S TEJIA
[Tocrynarensnoe nemxenue. [lepsriil 3akoH HeroToHa. [loHsTHE HHEPTHOM MacChl
tena. Bropoit 3akon HetoTona u nonsitue cunbl. Tpetuii 3akoH HeioTona. Busst
cw1. Cuina TSHKEeCTH, CHJIa BCEMUPHOTO TSATOTEHHS, CHJIa YIIPYTOCTH, CHJIa TPEHHSL.
Hewnnepuuanbheie cucteMbl oTcdyera. L{eHTpoOeKHbIE CHUITBI HHEPIUH U CHUJTBI
Kopuomnuca. /Jlex/

1.5

OCHOBEI AVMHAMHWKH [IOCTYNAaTCIbHOI'O ABUKCHUS TEJIa /Hp/

1.6

H3yueHune 3aKOHOB IIOCTYIIATENLHOTO IBMKEHUS ¢ IOMOILBIO MAIMHEI ATBY1a.
/J1ab/

1.7

IMpakTuyeckoe npuMeHenue 3akoHoB Hetotona /Cp/

1.8

3AKOHBI UBMEHEHU A 1 COXPAHEHIW S UMITYJIBCA, SQHEPTUU U
MOMEHTA UMITYJIbCA

Wmirynbe MaTepHanbHON TOYKH M MEXaHUIECKOM CHCTEMBI, 3aKOH €r0 U3MEHEHUS
u coxpaHeHus1. L[eHTp Macc MeXaHNYeCKOI CHCTEMBI i yPaBHEHHUE €r0 JIBHKESHHS.
Kunernyeckas sHeprus 1 3aKoH ee u3MeHeHus. KoHcepBaTuBHbIE U
HEeKOHcepBaTHBHBIE CHIIBL. [loTeHmansHast sHeprus. CBsA3b MEXIY
MMOTEHIMAIBHON YHEPruel U cuitoil. 3aKOH U3MEHEHHUS 1 COXPAaHEHHUS TOJIHON
MEXaHWYECKOH SHEPTruu cUCTeMbl. MOMEHT MMITYJIbca MaTepUaIbHONH TOUKH 1
MEXaHMYECKOW CHCTEMBI, 3aKOH €ro U3MEHEHHs U coxpaHeHus. /JIex/

1.9

3aKOHbBI H3MECHEHHUS U COXpaHCHUA UMITYyJIbCa, DOHEPTUHU U MOMCHTA UMITYJIbCa /Hp/

1.10

[IpoBepka 3aKOHOB COXpaHEHHS UMITYJIbCA U SHEPTHH NIPU coyaapeHuu e /J1ab/

111

JUHAMUKA BPAIIATEJIbBHOI'O ABMXKEHW S TBEPJIOI'O TEJIA
OCHOBHOM 3aKOH BpamIaTeI-HOTO ABIKEHHS TBEPIOTO Tella BOKPYT HEMOIBUKHON
ocd. MOMEHT HHepUUH. BeryrcieHne MOMEHTOB HHEPIIMU OJHOPOIHBIX
cumMmeTpraHBIX Tel. Teopema llltelinepa u ee nmpumenenne. Knnernaeckas

SHEPrHs BPAILATEIHLHOTO IBMKEHHS TBEPIOTO TENA.
/JIex/

112

JluHaMuKa BpalaTeIbHOTO IBYKEHNUS TBepaoro Tena /IIp/

1.13

V3yueHne AMHAMUKH BPAIATEIbHOTO ABIKCHHS C TIOMOIIBIO MasTHUKA
Ob6epoOexa. /J1ab/

1.14

Mastark MakcBesuia. OnpesieneHine MOMEHTa HHEPIMHU Tl ¥ IPOBEPKa 3aKOHA
coxpaHeHus 3Hepruu. /J1ad/

1.15

MEXAHUWYECKHME KOJIEBAHUA

Ornpenenenue KoeOaHuii. XapakTepUCTHKH TapMOHHUYECKUX KOJIeOaHUH.
®dopmyia CIIoKEHHS ABYX TapMOHUYECKUX Kojebanuil. [Tpumepsl koiaebaTeabHBIX
CUCTEM: MPYXHUHHBINA, MATEMATHUECKUI U GU3MUECKHIA MasTHUKU. Y paBHEHHE
3aTyXammux KojaeOaHuil 1 ero peneHne. XapakKTepUCTHKH 3aTyXaroInX
KonebGaHuil. YpaBHEHNE BEIHYKICHHBIX KOJIeOaHUH MO AefcTBHEM
rapMOHHYECKH U3MEHSIOIIEIiCS BHEIIHEH CHITBI U €T0 pelieHue. SIBienne
pe3oHaHca.

/JTex/

1.16

Mexannueckue konebanus /TIp/

1.17

OrmpeziesicHrEe YCKOPEHHs: CBOOOIHOTO MAJCHHUS IIPH TIOMOIIM MaTEMaTHYECKOTO
MasTHHKa. /J1a6/

1.18

OmnpezeneHne MOLyJIsl CIBUTA C TOMOIIBIO MPYXKUHHOTO MasTHUKA. /J[ab/

Paznen 2. 'uapoannamuka

2.1

Jlunun u TpyOku Toka. HepaspridpBHOCTH cTpyu. YpaBHeHue bepuysu.
Hcredenne »UAKOCTH U3 0TBepcTUsi. CUITBI BHYTPEHHETO TpeHHs. JIaMHHApHOE U
TypOyJIeHTHOE TeueHue. J[BUKeHHE Tell B )KUAKOCTAX U razax. /Cp/

18

Pazpea 3. TEPMOJAUMHAMUMKA U MOJIEKYJIAPHASA ®U3UKA




3.1

OJIEMEHTBI TEPMOJAMHAMUKU

OCHOBHBIE ONIpeeIeHNs U TOHATHS TepMoAnHaMuKH. HyneBoe Havano
TEpPMOAMHAMUKY U MOHATUE TeMIepaTypsl. TepMoauHaMuueckue GyHKIUU
cocrosiaus. [lepBoe Hawano TepmoanHaMuky. TerutoemkocTs. M3ompomecchr.
Bropoe Hauano TepMOAMHAMUKY B pa3iIuuHbIX popMmynuposkax. [lonsrue
terioBoi mamuHbl. KITJI TeruioBoit mammas!. Lukn Kapao u Teopema Kapno.
Hepapencrso Knaysuyca. Durponus. TpeTbe Hauano TepMoauHaMuKy. /JIex/

3.2

OnemenTs! TepMoanHamuku /T1p/

3.3

Onpenesnenue KodppuIneHTa BI3KOCTH XUAKOCTH 1o Metoay Crokca. /J1ab/

3.4

SJIEMEHTBI CTATUCTUYECKOM OU3UKH.

OCHOBHBIE M10JIOKEHUSI KHHETUYECKOM TEOPHUHU HJI€AlIbHOTO ra3a. Y paBHEHHUs
COCTOSIHUS HJIEaJIbHOTO U PEaJIbHOTO ra3a. Y paBHEHHE KHHETHYECKOW TeOpruu
ras3oB Ais gasieHus. @a3oBoe npocTpaHcTBO. DYHKIUSA paclpeaeieHUs.
Knaccuueckas u kBaHTOBas cratucTHka. Pactipenenenue Makcsesia.
Bapomerpuueckas popmyna. Pacnpenenenue bonbimana. [ToHsATHE O KBAaHTOBOH
cratuctuke bose-Diinmreiina u ®epmu-/upaka. CBsi3b SJHTPOIINHU C
TEPMOIMHAMUYECKOM BEPOATHOCTBIO. SIBIIeHUs TepeHoca.

/JTex/

3.5

OrpeienieHie OTHOIICHUSI TEINIOEMKOCTEH Ta3a METOIOM aIiHabaTuIecKoro
pacumpenus. /J1a6/

3.6

DneMeHTHI cTaTucTHYecKor Gusuku /TIp/

Paznea 4. DJIEKTPUYECTBO U MATHETHU3M

4.1

DJIEKTPOCTATHUYECKOE ITOJIE B BAKYYME

DIEKTPHUECKHUH 3apsil ¥ DJIEKTpOCTaTHUYECKOe 1mosie. HanpsKeHHOCTh U
MOTEHIMA DJIEKTPOCTATHIECKOTO 1M0JIst. CBOMCTBO CYIEPITO3UIMN JUTS
3JIEKTPOCTATHUECKHX TOJIei. CBsI3b MEXK/TY HAMPSHKEHHOCTHIO
JJIEKTPOCTATHYECKOTO TIOJIS U TIOTEHIHAIOM. II0TOK BEKTOpa HAIPSKEHHOCTH
AIIEKTPUYECKOTO TIOJIS Yepe3 MOBEPXHOCTh U TeopeMa ['aycca. [IpumMenerme
TeopeMbl ['aycca K pacueTy 3JeKTPOCTaTHUECKUX mojiei. Teopema o IUPKYIAIHH
JUTSL BEKTOPA HAMPSHKEHHOCTH DJICKTPUIECKOTO MOJISL.

/JIex/

4.2

DJIEKTPOCTATHUYECKOE IT1OJIE B ITPOBOJJHUKAX 1 TUDJIEKTPUKAX
DIEKTPHUUECKHUH TUITOJTb ¥ SJIEKTPUIECKUIN TUTIONBHBIH MOMEHT. JIUMOIbHBIC
MOMEHTHI MOJIEKYJT THU3JIEKTpHKA. TTOJIApHBIE W HEMOAPHBIE UAIICKTPUKH.
TMonstpu3zarust quaIeKTprKkoB. Bekrop nonstpusanuu. Teopema Iaycca s
BEKTOpA MMOJSIPU3AIHH. BEKTOP DIIEKTPHIECKOTO CMEMIEHUs. Y CIIOBUS Ha TPAaHHIIE
MIBYX ANDJIEKTPUKOB. [IpOBOIHHUKH B DJIEKTPOCTATUIECKOM MOJIE. DIEKTPOEMKOCTh
YEeIMHEHHOTO NPoBOAHNKA. KOHIeHcaTOphbl. DHEPTUs CHCTEMBI 3apsiIOB U
AIIEKTPUIECKOTO TOJISL.

/JIex/

4.3

DIEKTPOCTATHYECKOE TT0JIe B BakyyMe U Bemectse /TIp/

4.4

Hccnenosanue snexkrpocrarnieckux nosie. (M3yuenne 3akona Oma.) /J1a6/

4.5

TTOCTOSTHHBIN DJIEKTPUYECKHUI TOK

VYcioBus CyIIeCTBOBAHHS MOCTOSTHHOTO AIEKTPUYecKOro Toka. Cria U INI0THOCTb
TOKa. YpaBHEHHE HeNPEpBIBHOCTH. 3akoH OMa JUIsl OTHOPOIHOTO y4acTKa el .
DNeKTpoABIKYIIAs CHJIa U HanpspKeHue. 3akoH OMa JJ1si HSOAHOPOAHOIO y4acTKa
nernu. [IpaBuna Kupxroda. [Ipumepsl pacueTra pa3BeTBICHHBIX JIEKTPHUSCKHAX
nenei ¢ momouisio npasun Kupxroda. Pabota n MomHoOCTE ToKa. 3aK0H
Jxoyns-Jlenna.

/JTex/

4.6

IMocrostHHbIA dnekTpudeckuii Tok /IIp/




4.7

[NOCTOAHHOE MATHUTHOE ITOJIE B BAKYYME 1 BEHIECTBE
Maruutnas uaayknus. 3akoH buo-Casapa-Jlamnaca, marHuTHOE TI07I€
JBIDKYILErocs 3apsja, cuna Jlopenna, 3akon Ammnepa. Teopema o HUPKYJIILIUY AT
BEKTOpa MarHUTHOM MHIYKINH U ee mpuMeHenne. Teopema ["aycca mist
MarHuTHOTO T1OJIS.

MarHuTHble MOMEHTBI aTOMOB U MOJIEKYJI. BeKTOp HAMarHH4EeHHOCTH BEILECTBA.
Teopema 0 HUPKYJISALNHU 715l BEKTOpa HAMarHM4eHHOCTH. MarHuTHas
BOCIIPMMMYHMBOCTb M MarHUTHAs IPOHUIIAEMOCTD BellecTBa. HampskeHHOCTh
MarHuTHOTO 1oJis. TeopeMa 0 HMPKYJISILIUY JUIS BEKTOPBI HAIIPSHYKEHHOCTH
MarHuTHOTO I0JIs1. Y CJIOBMSA AJIs1 MAarHUTHOT'O T10JIs Ha TPaHHUIIE pa3jiena AByX
cpea. JluamarneTuku, napamarieTuku. deppomarHeTuku. MarHuTHbIHN
rucrepesuc. Temmneparypa Kropu. I[Ipupona deppomarneruzma.

/JTex/

4.8

[TocrossHHOE MarHUTHOE TOJIE B BakyyMe U BemiecTse /I1p/

4.9

Omnpenenenue OTHOLICHUS 3apsA/ia MIEKTPOHA K €ro Macce METOIOM MarHeTpoHa.
(OmnpeneneHne rTOpU30HTAILHON COCTABIISIONICH MHAYKIIUH MATHUTHOTO MOJIS
3emin) /J1ab/

4.10

Onpenenenue paboThI BBIXOA JIEKTPOHOB U3 MeTasuia. /J1ab/

411

SJIEKTPOJUHAMUKA

3aKoH 3JeKTpoMarHuTHOM nHaAyKimy. [Ipasuio Jlenna. CriocoObl H3MEHEHHS
MarHuTHOTO 1otoka. IIpuposa s3neKTpoMarHnTHOM HHAYKIUH. SIBIeHne
camounaykiuu. ManyktuBHocTh. B3anmuas nnaykuus. B3anmuas
WHAYKTHBHOCTb. Teopema B3auMHOCTH. TOK cMenieHus. Teopema o IUPKYJIAIN
MarHUTHOTO TOJIS B CiIy4ae MPUCYTCTBUSI IEPEMEHHBIX JIEKTPUUECKUX MOIeH.
VYpaBHenus MakcBesuia B uHTerpanbHoi ¢popme. /Jlex/

412

Onexrpoaunamuxa /Ip/

4.13

U3yuenue sBneHus B3anMHO HAyKun.(CHITHE KPHBON HAMATHUYMBAHUS U
NETJIH THCTepe3uca ¢ MoMOIIIbo ociuniorpada.) /J1ad/

Pazgen S. KOJIEBAHUSA U BOJIHbBI

51

SJEKTPUYECKUE KOJIEBAHU A

Koneb6arenphbiii KOHTYp. CBOOOIHBIC HE3aTyXAIOIIUE U 3aTyXaOIINEe
rapMOHHYECKUE KOJIeOaHus B KoJiebaTeIbHOM KOHType. DopMyia uis meproa
kosiebanuii. BeIHYKICHHBIE TAPMOHUYECKHE KOJIeOaHHs B KOJICOATETbHOM
KoHTYpe. SIBnenue pezonanca. [lepeMeHHbBII TOK. AKTHBHOE, HHIYKTUBHOE U
€MKOCTHOE COIIPOTHUBIICHUE B IIETIH IEPEMEHHOT0 ToKa. PaboTa 1 MOIIHOCTE B
LIeTY IEPEMEHHOT0 ToKa. JefiCTByIOIIee 3HAUYCHNE TOKA U HANPSDKCHUS.

/Jex/

52

QJIEKTPOMATHUTHBIE BOJIHBI

OKCNepUMEHTAIBHOE TTONyYeHHE 3JIeKTPOMArHUTHBIX BOJH. CyliecTBOBaHUE
9JIEKTPOMArHUTHBIX BOJIH KakK CIIEICTBHE YpaBHEHUI MakcBeuia.
JuddepeHinanbHoe ypaBHEHHE dJIEKTPOMATHUTHOMN BOJTHBL. CBSA3b MEKIY
BEKTOpaMH HAIpPsKEHHOCTH DIICKTPUUECKOT0 U MAarHUTHOTO TOJIei B
3JIEKTPOMAarHUTHOU BojHe. [IpenioMiieHne 31eKTpOMarHuTHBIX BOJIH HAa TPaHULE
pasnena AByxX cpell. DHEPTHs U UMITYJIbC SJIEKTPOMAarHUTHBIX BOJH.

/JTex/

53

HccnenoBanue 3aTyxaromux KoyuebaHuil B kosedaTelbHOM KOHTYpe /J1a6/

Pa3nen 6. OIITUKA

6.1

TEOMETPUYECKAS OIITHUKA.

[TonsTHE cBETOBOrO JTy4a. 3aKOH NPSMOJIMHEHHOTO PaclpoOCTPaHEHHUS CBETOBBIX
Jy4ed B OMHOPOAHBIX Cpesiax. 3aKOH OTpaKeHHMs. 3aKOH IpenomiieHus. [Ipuammmn
®epwma. [lonHoe otpakenue. LleHTpUpOBaHHBIE ONITUYECKUE CHCTEMBI.
[IpeoMiteHre CBETOBBIX JIydeill Ha TIOBEPXHOCTH c(HEePHUECKOro 3epKaa.
IIpenomnenue cBeTa Ha cepUvecKOil MOBEPXHOCTH pasjelia IByX cpel. ToHKue
JUH3BL. M300pakeHne npeAMeToB C MOMOIIbIO JInH3. OCHOBHBIE
(boToMeTpruUecKre BETHIUHBI.

/JTex/

6.2

DneKkTpOMarHuTHEIe Kojae0aHus 1 BONHEL ['eomerpuueckas ontuka /I1p/




6.3

WHTEPOEPEHIWA U JUDOPAKIINA CBETA

KorepeHTHOCTE 1 MOHOXPOMAaTHYHOCTH CBETOBHIX BONH. MIHTepdepeHuns caera,
yclloBHE MakCUMyoB 1 MUHUMYMOB. OnibiT FOnra. MHTepdepenus ceera B
TOHKHX IJICHKaX U mactuHkax. Onpenenenue aupakunu. [Tpunun [MolireHca-
®penens. Meron 30u Openens. Audpaxuus Openens Ha KPyriioM OTBEPCTUH U
nucke. Iudpakuus @paynrodepa Ha oanoii menn. Judpakuus Opaynropepa Ha
TUGPaKIUOHHOMN peleTKe.

/JTex/

6.4

JUCIIEPCUS N TTIOJISIPU3ALIVS CBETA

Jucriepcus cBeta. DIeKTPOHHAS TEOPUS IUCTICPCUH cBeTa. EcTecTBEeHHBIH 1
HoJIIpU30BaHHbIN cBeT. [Tonspu3anus cBeTa Ipyu OTPAKEHUHU U NPETIOMICHUH Ha
TpaHHIle ABYX AUANIEKTPHUKOB. [Ipoxox/eHNe cBeTa Yepe3 aHH30TPOIIHbIS
kpucrajuibl. [TonspuzanoHHble IpU3Mbl U NOJIsIponibl. 3akoH Maitoca. AHanu3
HOJIIPH30BAHHOTO CBETa. BpamieHne mIocKoCcTH HOMSpH3aIniL.

/JTex/

6.5

BounHoBas ontuka /TIp/

6.6

Wnrepdepennys ceera. Oneit IOHra. (M3MepeHue JUIMHHEI CBETOBOM BOJIHBI €
HnoMomIbio TupaknnoHHOH pemerky). (OnpeneneHne MoKa3aTeNs MPelIOMICHIUS
CTEKJIa C MOMOIIbI0 MUKpOCKoOTa). /J1a6/

6.7

[IpoBepka 3akona Manroca. (OnpezaeneHne KodPPHUINEHTa TOTIIOMICHUS
npo3paynbix Ten). (OnpeaeneHue yriia mojHoi moyspuzanuu). /J1ad/

Paznen 7. 3JIEMEHTBI CIELIUMAJIBHOW TEOPUH
OTHOCHUTEJBHOCTH

7.1

[MocTynatel crienManbHON TEOPUH OTHOCUTENILHOCTH. [IpeoOpa3oBanus JlopeHna.
CrnenctBust u3 npeodpazosanuii JlJopenua. lHTepBan Mex1y COOBITHSIMU.
NmMmynbe B cienuanbHON TEOPHH OTHOCUTENbHOCTH. OCHOBHOM 3aKOH
PENATUBUCTCKON IMHAMHUKH MaTepPHAIbHOM TOYKH. DHEPrHs B CIIEHUAILHON
TEOpHH OTHOCUTEIbHOCTH. /Cp/

Paznea 8. KBAHTOBAS ®U3UKA

8.1

KBAHTOBAZ OIITUKA

TemoBoe U3Iy4eHUe U ero xapakrepucTuku. 3akoH Kupxroda. 3akonsr Credana
- boneimana u cmemenus Buna. ®opmynel Penes-/xunca u Ilnanka. I'nnoresa
[Tnanka. ®oronsl. PoTodddext. YpaBHeHue DUHIITEHHA /17151 BHEIIHETO
¢doroappexra. Jueprus u umnynsc Gorona. Jlapnenue ceera. dppext Komnrona
U ero 3JIeMeHTapHas Teopus. ENMHCTBO KOPITYyCKYJISIPHBIX M BOJTHOBBIX CBOICTB
OJICKTPOMAarHuTHOT'O U3JTYUCHUS.

/JTex/

8.2

KBanToBas onruka /ITp/

8.3

JIEMEHTBI KBAHTOBOM MEXAHUKU 1 ATOMHOM ®U3UKHU
CrexTpbl aTOMOB 1 MoJieKyJ. CrekTp aroma Bogopoza. Teopus aroma Bogopoa
o bopy. 'mnoresa ne Bpoiinsa. CoiicTBa BosH e bpoiins. CooTHomieHue
Heomnpenenennocreit I'elizen6epra. BonHoBast GyHKINS U €€ BEPOATHOCTHAS
uHTepnperanus. Habiaronaemple BeTMYMHBI B KBAHTOBOM MEXaHHUKE U MX
mmepenus. O6mee ypasaenue lllpeaunarepa. Crarmonapaoe ypaBHEHHE
penunrepa. JIBuxenne cB0OOJHOM YacTulbl. J{BIyKeHNE B IOTCHLMAILHOH SIMe.
[MorenumanbHeiid 6apbep. ['apMOHUYECKHH OCIMILIATOP. ATOM BOAOPO/IA B
KBaHTOBOI MexaHuke. CriuH anekTpoHa. CHMHOBOE KBAaHTOBOE 4MCiO. [TpuHIMI
HEepa3INYMMOCTH TOXKJECTBEHHBIX YacTHI. DepMHUOHBI 1 OO30HHI.
IMepuonuueckas cucTeMa 31eMeHTOB MeHeneesa.

/JTex/

8.4

DJIeMEeHTHI KBAaHTOBOH MEXaHUKHU U aTOMHOH ¢usuxu /TIp/

8.5

OrmpezieNicHUe TeMIIePaTyPHOH 3aBUCHMOCTH HHTCHCUBHOCTH M3JTyYCHHS HUTH
JamIibl HakannBaHus. (VI3yueHne 3aKOHOB TEIIOBOTO U3IIYUEHHS C TOMOLLBIO
SIPKOCTHOrO nupomerpa.) /J1ad/

8.6

doroaddext. (CHATHE BOIBTAMIICPHOM, TIOKCAMIICPHOM M CIIEKTPAIbHOM
XapaKTePUCTUK (POTORIEMEHTA U OTpe/iesicHHe paboThl BEIXO/a AJIEKTpoHA). /J1ab/

Paznen 9. PUUKA ATOMHOTI'O SA/IPA U JIEMEHTAPHbBIX YACTHI]




9.1 OJIEMEHTBI ®N3MKM1 ATOMHOTI'O S/JIPA 2 2
Jedext macchl 1 3Heprust cBs3u sapa. CIUH sApa U ero MarHUTHBIA MOMEHT.
Snepusie cuibl. Monenu siapa. PannoakTHBHOE U3JTy4€HHUE U €T0 BUJIBl.  -pacral.
-M3JIy4eHHe. -H3Iy4YeHne. SInepHble peakiuy U UX OCHOBHbIE THIIBI. Peakuus
neneHus sapa. Lennas peaknust nenenus. Peakuus cuHTe3a aTOMHBIX sIEp.
/JTex/

9.2 SJIEMEHTbBI ®U3NKHN SJIEMEHTAPHBIX YACTUIL 2 2
Kraccel aneMeHTapHbIX 4acTull U BUABI UX B3auMozeicTBuil. Kiaccudukanus
3JIeMEHTapHBIX yacTull. [IpuHIMI HEpa3NUYMMOCTH TOKIECTBEHHBIX YaCTHLL.
CIuH ¥ apyrue KBaHTOBBIE YHCIIA JJIEMEHTApHBIX. YacTUIBI U AaHTUYACTHIIBL.
Bo3ons! 1 pepMuoHbl. AnpoHsl 1 Me30HBL. JlenTons!l. [IpoMexyTouHbIe O030HEIL.
KBapku 1 TI00HBLI.

/JTex/

9.3 DneMeHThl PU3UKH ATOMHOTO SIpa ¥ SJIeMeHTapHbIX yacTull. /T1p/ 2 4

Pazgen 10. CAMOCTOSATEJIBHAS PABOTA

10.1 [Monroroska k nexiusm /Cp/ 1 9
10.2 IToaroroBka k 1abopaTopHbiM padotam /Cp/ 1 18
10.3 IMoaroToBka k mpakTU4ecKuM 3aHaTusiM /Cp/ 1 18
10.4 BrinoHeHre KOHTPOIbHOM padoTsl /Cp/ 1 8,6
10.5 IMoarororka k 3auety /Cp/ 1 8,75
10.6 IMonroroska k nekiusm /Cp/ 2 18
10.7 IMoaroroBka k mpakTudeckuM 3aHatusiM /Cp/ 2 36
10.8 IMoaroToBka k JadopaTopHbIM padotam /Cp/ 2 18
10.9 BrimonHeHne KOHTpoIbHOM padoTs! /Cp/ 2 8,6

Pa3zgen 11. KoHTakTHBIE Yachl HA ATTECTAIHIO

111 KontposbHas padora /KA/ 1 0,4
11.2 3auer /KA/ 1 0,25
11.3 KounrponbHas pabora /KA/ 2 0,4
114 Koncynpranus nepen sx3amenoM /KD/ 2 2

115 Ok3amen /KD/ 2 0,35

5. OHEHOYHBIE MATEPHAJIbI

OreHOUHBIE MaTepHaIbl JJIS IPOBEACHUS TPOMEKYTOYHOM aTTecTallii 00y4aroIMXCsl IPUBEACHBI B IPUIIOKEHUH K pabodeit
nporpaMme JUCLUIUIUHBI.

@DopMBI ¥ BU/IBI TEKYILET0 KOHTPOJIS 10 JUCLUIUIMHE (MOJLYJIIO), BUJIBI 3aJJaHUH, KPDUTEPUU UX OLICHUBAHUS, pacrpeieneHue 6aioB 1o
BU/IaM TEKYILEro KOHTPOJIS pa3padaThIBalOTCs MPEIoIaBaTeIeM AUCIUILIMHBI C YY€TOM €€ CeUn(UKU U JOBOJATCS 10 CBEICHUS
o0yyaromuxcsi Ha IepBOM y4eOHOM 3aHSTHH.

Texyuuii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBIISICTCS MPENojaBaTeieM AUCIMIUIMHBI (MOAYJIs), KaK MPaBUIIO, C HCIIOJIb30BaHUEM
OUOC unu myTeM NpoBEepKH MUCbMEHHBIX PadOT, NPEAYCMOTPEHHBIX pab0UNMH ITPOrpaMMaMy JUCLHUILTUH B PaMKaX KOHTaKTHON
paboTHI ¥ CAMOCTOSITENILHOM PabOThI 00ydaromuxcs. J{s GUKCHpOBaHUS Pe3yIbTaTOB TEKYIETO KOHTPOS MOKET HCIIOIb30BAThHCS
OUOC.

6. YHEBHO-METOAMYECKOE U TH®POPMAIIMOHHOE OBECHHEYEHUE JUCHUILIJIMHBI (MOLY JIA)

6.1. Pexomennyemas Jqurepatypa

6.1.1. OcHoBHAaf JIUTEpPaTYpa

ABTOpBI, COCTaBUTEIH 3arnaBue W3narensc DO1. aapec
TBO. TOI




ABTOpHI, 3arnaBue W3narensc On. agpec
COCTABUTENHN TBO. TOII
JI1.1 |Casemses U. B. Kypc o6imeit ¢pms3ukn. T. 3. KanTtoBas onTrka. Cankr- https://e.lanbook.com/book/106893
AtomHas ¢usuka. Pusuka TBepaoro tena. Gusuka |I[lerepOypr
aTOMHOTO sJIpa U JIEMEHTapHBIX YacTHI: yueOHoe |: JlaHsb,
nocobue 2018
JI1.2 |Casemses U. B. Kypc o6imeit ¢pmsukn. T. 2. DIeKTpUIecTBO U CankT- https://e.lanbook.com/book/98246
MarHeTu3M. Bonbl. Onruka: yae6Hoe nocobue IMerepOypr
: Jlanb,
2018
JI1.3 |Casemses U. B. Kypc o6imeit ¢pmsukn. T. 1. MexaHuka. CankT- https://e.lanbook.com/book/113944
MonekynsipHas ¢puzuka: yueOHoe mocodue [eTepOypr
: Jlanb,
2019
J1.4 |YeproB A.T'., O6mas ¢usuka Mocksa: http://www.book.ru/book/933946
BopobbeB A.A., KnoPyc,
Makapos E.®., 2020
Osepos P. I1.,
Xpomos B.1.
6.1.2. lonoiHUTEbHAS JUTEPATypa
ABTODHI, 3arnaBue Wznarensc On. agpec
COCTABUTENHN TBO. TOI
J2.1 |IHankapux W.IT., Ob6uras dusnka. COOpHUK 33124 MockBa: http://www.book.ru/book/933565
Kupesinos A.IT., KuoPyc,
Ky6apes C.11., 2019
PazunoBa C.M.
JI2.2 |BopobseB A.A., 3aauHuK 1Mo Gu3mMKe Mocksa: http://www.book.ru/book/920827
YeproB A.T'. KuoPyc,
2017

6.2 Un¢dopManmoHHbIe TEXHOJOTHH, HCIOJIb3yeMble P OCYIIeCTBJIeHHH 00pa30BaTeJLHOI0 Mpolecca no JHCHUILINHEe

(MoxyJii0)

6.2.1 TlepeyeHs JUIIEH3NOHHOTO U CBODOIHO PACTIPOCTPAHSIEMOI0 IPOrPAMMHOI0 ofecreyeHHst

6.2.1.1

|MS Office

6.2.2 IlepeyeHb npodeccHOHANBLHBIX 023 JAHHBIX U MH(OPMAIHOHHBIX CIIPABOYHBIX CHCTEM

6.2.2.1

EcrecTBeHHOHAYUHBIH 0OpasoBarenbHbIi moprai: http://en.edu.ru/

6.2.2.2

MexmyHapoanas mpodeccronansHas 6asa maHHbIx «SpringerMaterials»: https://materials.springer.com/

6.2.2.3

KOHch'II)TaHT ILIOC

6.2.24

I'apant ACITHDKT

7. MATEPUAJIBHO-TEXHUYECKOE OBECITIEYEHHUE JUCIUIIJIMHBI (MOY JIST)



https://e.lanbook.com/book/106893
https://e.lanbook.com/book/98246
https://e.lanbook.com/book/113944
http://www.book.ru/book/933946
http://www.book.ru/book/933565
http://www.book.ru/book/920827

7.1

YueOHble ayJUTOPUU UL IPOBEJECHUS 3aHATUI TEKIMOHHOIO TUIIA, YKOMILIEKTOBAHHbIE CIIELIUAIU3UPOBAHHON MEOEIIbIO U
TEXHUYECKUMH CPEICTBAMU 00yUYeHUS: MyJIbTUMEANITHOE 000pyIOBaHUE AU [IPEA0OCTaBICHUS yueOHOH nH(OopMan
60JIbIION ayTUTOPUU U/UIIU 3BYKOYCUIIUBaOLIee 000pyA0BaHUE (CTALIMOHAPHOE WU IEPEHOCHOE).

7.2

VYueGHbIe ayAUTOPHH ISl IPOBEACHHS 3aHITHIH CEMUHAPCKOTO TUIIA, IPYIIIOBBIX W HHIMBUIYAIBHBIX KOHCYJIBTALH,
TEKYIIEro KOHTPOJIS ¥ MPOMEKYTOYHON aTTECTAIlMY, YKOMIUIEKTOBAHHBIC CLICHUATHM3UPOBAHHOI MEOEIIbIO ¥ TEXHUYCCKHMHU
cpencTBaMu 00yueHHs: MyJIbTUMEINIHHOE 000pyIOBaHUE U/MITH 3BYKOYCHIIMBAIOIee 000pyA0BaHHE (CTAlIMOHAPHOE HUIIH
[EPEHOCHOE)

7.3

IMomemeHus A1 cCaMOCTOSTEIbHOI pabOTHI, OCHAIIIEHHbIE KOMIBIOTEPHOH TEXHHKOH ¢ BO3MOYKHOCTBIO MOAKIFOYEHHS K
cetu "MHTepHeT" U 0becneueHreM JOCTYIa B JIEKTPOHHYIO0 HH()OPMAIIMOHHO-00pa30BaTeNbHYIO Cpelly YHUBEPCUTETA.

7.4

IMomemenus st XpaHeHUs! ¥ TPOGHUIAKTUYECKOT0 00CTY )KUBaHUS yueOHOT0 000pyI0BaHUS

7.5

JlaGopaTtopuu, OCHaIlleHHbIE CIIEHANbHBIM JJaO0paTOPHBIM 000PYyI0BaHHEM:

7.6

JlaGopatopusi MexaHUKH, BKITtOYatoiias: 0710k anekTpoHHblid ®M1/1, Mmammua Ateyna ®M11, mastauk Makcsemnia OM12,
yHuBepcabHbIi MasTHUK @M 13, MasTHuK O6epOexa PM 14, moayns FOura u moxyns casura ®M 19, coynapenue mapos
OM17;

1.7

JlaGopaTopust JNIeKTpHIEeCTBa M MarHeTH3Ma, BKiroyaroniasi: creHapl TKO anekTpudecTBa 1 MarHeTH3Ma, B TOM YHCIIE
ocumiorpadgst C1-94, renepaTopbl CUrHaNOB HU3KOYacTOTHBIE ['3-118, HCTOYHMKY TMTAaHHS, Mara3uHbI CONPOTHBIICHHUH,
Habop moxyneit OI1I;

7.8

JlaGopaTopust ONTUKH, BKITIOYAIOIIAS KOMIUIEKT ONTHYecKoro obopynosanus PMC, B ToM uncine: 6a3bl ONTUYECKON CKaMbH,
TOJTyIPOBOAHHUKOBEIE JIa3ePHI ¢ FOCTHPOBOYHBIM MOIYIIeM, (POTONPHEMHHIKH, HAOOp JTHMH3, 3KPaHbI C MACIITaOHOH CeTKOH;
aBTOTpaHcopMmarop ogHodazHelil JIATP-2,5; koMIuIeKT $HoIHi.




