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1. IIEJIM OCBOEHMS JUCLIUTLTAHBI (MOYJIST)

1.1|lenp npenofaBaHust AUCHUTLTHHBL:

1.2 |hopmupoBanue y 00yJaroImuxcs eCTECTBCHHOHAYYHOTO MUPOBO33PEHHS; HAyYHOTO MBIIUICHUS; [IEJIOCTHOTO
MpeacTaBIeHNs O GU3MUECKUX 3aKOHAX OKPY’KAarOIIET0 MUPA B X CAUHCTBE M B3aMMOCBS3H; HABBIKOB ITPUMEHEHUS
os1oxeHuil GyHnaMEHTaabHON (U3UKYU IPU PELIEHUH KOHKPETHBIX IPEAMETHO-IIPOGUIBHBIX 3a/1ad; TEOPETUUECKOH U
MPaKTHYECKOH 0a3bl IS yCHEITHOTO OCBOCHHS UM CHEIHATBHBIX AUCIUILTHH.

1.3 [3amaun JUCIUIUIMHEL:

1.4 ocBoeHue 00yUaIOMIUMHUCS 3HAHUI 00 OCHOBHBIX (HU3UUESCKUX SIBICHUSIX U MIPOIIECCaX, OCHOBHBIX (PU3NUECKHUX BETHMYMHAX
1 (DH3HYECKUX KOHCTaHTaX, OCHOBHBIX (DU3MYECKHX 3aKOHAX M FPAaHULAX WX MPUMEHUMOCTH, (pyHAaMEHTaIbHBIX
(H3MYIECKUX IKCIIEPUMEHTAX U MX POJIM B Pa3BUTUU HAYKH, HA3HAYCHHUHU W TIPUHIMIIAX EHCTBUS BaXKHEHIINX QU3HUECKUX
puOOpPOB;

1.5 nmpuobpereHne oOyyaromuMucs yMEHHI O0OBSICHUTH OCHOBHBIC HAOIIOJaEMbIe IPUPO/IHBIC  TEXHOTCHHBIC SBICHUS U
P dekThl Ha 0a3e 3aKOHOB KIIACCHYECKOM U COBPEMEHHO# (pr3uKu;

1.6 |- npuoOpeTeHne 00y4arONIMMHUCS YMEHHI U HABBIKOB UCIIOJIb30BAHUS METOTUKU (PU3MYICCKUX U3MEPEHHH U 00paboTKH
PKCTIEPUMEHTANBHBIX JIaHHBIX, HCIOJIb30BaHHS METOJI0B (PU3UUECKOTO MOICIUPOBAHHUS /IS PEIICHHS KOHKPETHBIX
CCTCCTBEHHOHAYYHBIX M TEXHHICCKHX 3124

1.7 |- npuobpeTeHre 00y4arOIIMMICA HABBIKOB IKCILTyaTallii OCHOBHBIX MPUOOPOB M 000PYIOBaHHS COBPEMEHHOM
(usnueckoi 1aboparopun, 00pabOTKKU U HHTEPIPETUPOBAHKS PE3YJIHTATOB KCIIEPUMEHTA.

2. MECTO JUCHHUIIJIMHBI (MOAY.JIsI) B CTPYKTYPE OBPA3OBATEJBHOM ITPOT'PAMMBI

Luk (pasgen) OIT: [51.0.11

3. KOMIIETEHIINH OBYYAIOIIEI'OCs1l, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCIHUIIJIMHbI
MOoAayJist)

OIIK-1 CrnocoGeH peliats HHXCHEPHBIC 3a1a4H B IPO(ECCHOHATBLHOMN JIEITEIBHOCTH C UCTIOIb30BAaHHEM METO/IOB €CTECTBEHHBIX
HayK, MaTeMaTU4eCKOTo aHaJIU3a U MOJICITUPOBAHUS

OIIK-1.2 TIpuMeHseT OCHOBHBIC MOHSATHUS U 3aKOHBI €CTECTBCHHBIX HAYK JUIS PEIICHUS TPEeIMETHO-TPOGUIBHBIX 337134

OIIK-1.3 HpI/IMeHHeT €CTCCTBCHHOHAYUYHBIC METOABI TCOPECTUICCKOT'O U SKCIICPUMCHTAJIBHOT'O UCCIIEAOBAHUA 06'LCKTOB, opoueccos,
ﬂBJ’lCHI/If/'I; TMPOBOAUT DKCIIEPUMEHTEI IO SaﬂaHHOf/'l MCTOAMKE U aHAJIM3UPYCT PE3YyJIbTAThI

B pe3yabTarte ocBOeHHMS IMCHUILUINHBI (MOAYJIs1) 00y4Yarouiics 10JKeH

3.1|3narn:

3.1.1|0CHOBHBIE OHATHS 1 3aKOHBI KIIACCHYECKOM 1 COBpeMeHHOﬁ (bI/I3I/IKI/I 1 UX pOJIb B pCIICHUUN HpeHMeTHO-HpO(i)I/IHLHLIX 3a1a4,

3.1.2|MeTobI TEOPETUUECKOTO U HKCIIEPUMEHTANBHOTO UCCIEA0BAHUS GU3UIECKUX OOBEKTOB, IPOLIECCOB U SBICHUN, METOAUKY
TPOBEJCHNS X 00pabOTKH pe3yIbTaTOB (PU3MIECKOTO IKCIEPUMEHTa

3.2|Ymerh:

3.2.1|ucnoap30BaTh OCHOBHEIE IIOHSATHS M 3aKOHBI (1)H31/IKI/I AT peIICHUSA Hpe,I[MCTHO-HpO(I)I/IJILHLIX 3aja4,

3.2.2|IpUMEHATH METOBI TEOPETHIECKOTO M SKCIICPIMEHTAIBHOTO HCCIIEIOBaHUS (PU3NUECKUX 0OBEKTOB, IIPOIECCOB H SABICHHI,
MPOBOIUTH (PU3NUECKHE SKCIIEPUMEHTHI 110 331aHHOM METOIUKE U 00pabdaThIBaTh UX PE3yJIbTaThl

3.3|Baagern:

3.3.1|HaBbIKaMy IPUMEHEHHS OCHOBHBIX MOHITHH U 3aKOHOB KJIACCHYECKOM U COBPEMEHHOM (DM3MKHU IS pEIICHUs TIPEIMETHO -
npodHIbHBIX 3a/1a4;

3.3.2|HaBabIKaMU IPUMEHEHUS METOJIOB TEOPETHYECKOTO U IKCIEPUMEHTAIBHOTO UCCIICIOBAHNUS (DH3HIECKUX 00BEKTOB,
MPOLIECCOB U SBIECHNUH, HABBIKAMH MIPOBEICHHUS (HH3UIECKUX SKCIEPUMEHTOB I10 33JaHHOH MEeTOUKe U 00pabOTKH UX

pe3yIbTaToOB
4. CTPYKTYPA U COAEP KAHUE JUCIHUIIVIMHBI (MOY JIs1)

Kon HaumeHnoBanue pa3iesioB U TeM /BU 3aHATHS/ Cemectp / | YacoB | IIpumeuanue
3aHATHSA Kype

Pazpen 1. PUBUIYECKHUE OCHOBbBI MEXAHHUKH
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KUHEMATUKA MATEPHUAJIBHOM TOYKH

[Ipenmer u MeToabl MexaHuk. Moenn MaTepraabHON TOYKH U TBEPAOTO Tela.
[NonsTHE crcTeMBbl OTCUeTa. BEKTOpHOE M KOOPAMHATHOE OIMCAHUE JIBUKEHUS
MarepuaabHON ToUKH. OCHOBHBIE KHHEMATHUECKHE XapaKTePUCTHUKH
MaTepHaJbHOM TOUYKH: pauyc-BEKTOp, IepeMelIeHUe, IPOHICHHBIN Ty Th,
CpenHss U MTHOBEHHAS! CKOPOCTb, CPEJJHEE U MTHOBEHHOE YCKOPEHHE,
TaHTeHIMAIBbHOE ¥ HOpMaJIbHOE YCKOpeHHe. BpalaTenbHoe JBIKEeHHE
MaTepUaabHON TOYKU. BeKTOpHI yriza moBopoTa, YrJIOBOW CKOPOCTH U YTIOBOTO
yckopeHusi. CBsi3b MEX/y YIJIOBBIMH U JITHEHHBIMU BeJTHUUHAMU. /JIex/

1.2

Ornpeenenne MIOTHOCTH TBEPAOTO TeNa NPAaBHIbHON FreOMETPUYECKOM GOPMBL.
/Cp/

1.3

Kunemaruka MatepuanbHoit Touku /TIp/

14

OCHOBbBI AMHAMUKU ITOCTYITATEJIBHOI'O IBUXKEHUA TEJIA
[MocrynarensHoe nmwxkenwue. [lepsorit 3akon Hetotona. [lonsTie nHepTHOM Macchl
Tena. Bropoit 3akon HeloToHa u nonarue cuisl. Tpernit 3akoH HeroToHa. Buast
cuit. Cuiia TSDKECTH, CHJla BCEMUPHOTO TATOTEHHUS, CHJIa YIIPYTOCTH, CUJIa TPEHHUSI.
Hewunepunansasie cucteMsr oTcuera. L{eHTpoOeKHBIE CHITBI HHEPITNH U CHITBI
Kopuonuca. /JIex/

15

OCHOBEI JAWMHaAMHUKH IIOCTYNAaTCJIbHOI'O JABUKCHUA TEJ1a /Hp/

1.6

H3ydenne 3aKOHOB OCTYIATENFHOTO JBIKEHHS C TOMOIIBIO MAIITHHBI ATBY/Ia.
/JTab/

1.7

3AKOHBI UBSMEHEHUA U COXPAHEHW A UMITYJIbCA, DHEPTUN U
MOMEHTA UMITVJIbCA

NmMnynbc MaTepranbHON TOUKY U MEXaHMUYECKOM CHCTEMBI, 3aKOH €r0 U3MEHEHUs
u coxpaHeHus. LIeHTp Macc MEXaHWYECKOM CUCTEMBI 1 ypaBHEHUE €T0 JABHKECHUS.
Kunernueckas sHeprus u 3akoH ee uaMeHeHus. KoncepparuBHble U
HEKOHCEpBaTHBHBIC CHIIBL. [loTeHanbHas sHeprust. CBA3b MEXIY
MOTEHIIUAIBHOM dHEprueil v cuiol. 3aKOH H3MEHEHHS U COXPaHEHUS TIOTHON
MEXaHUYECKOU FHEPTHH CUCTEMBl. MOMEHT UMITyJIbca MaTepUaIbHON TOUKHU U
MEXaHUYECKOH CHCTEMBI, 3aKOH eT0 M3MEHEHUs U coxpaneHus. /Cp/

1.8

TIpoBepka 3aKOHOB COXpaHEHHsI UMITYJIbCa U DHEPTUH Ipu coynapeHuu Ten /Cp/

1.9

JMHAMUKA BPAIIATEJIBHOI'O ABIDKEHMSA TBEPJJOT'O TEJIA
OCHOBHO# 3aKOH BpaIlaTeIbHOTO JBHKCHHUS TBEPJIOTO TeJIa BOKPYT HEIOABHKHOM
ocu. MOMeHT nHepiyu. BbruncieHne MOMEHTOB MHEPLIUU OJAHOPOIHBIX
cuMMeTpuuHbIX Tel. Teopema Ll Teiinepa u ee npuMeHenne. Kunernueckas

9HEPTHs BPAIIATELHOTO IBHXEHHS TBEPAOTO Tela.
/Cp/

1.10

W3yveHne AMHAMUKY BPAIIATEIbHOTO ABIKEHHS C IIOMOIIBIO MasTHUKA
Ob6epoexa. /Cp/

111

MastHuk Makcesuta. OnpesiesieHre MOMEHTa HHEPLIMH TeJl ¥ IPOBEepKa 3aKOHA
coxpaHeHus sHepruu. /J1a6/

1.12

MEXAHUNWYECKHWE KOJIEFAHU S

Onpenenenue konebanuii. XapakTepPUCTUKN TAPMOHUYECKHUX KOJICOAHUIA.
dopmyIia CI0KEHHS IBYX TapMOHHUYECKUX Kojiebanuil. [Ipumepsl koebaTeabHbIX
CHCTEM: MPYKUHHBIN, MATEMATHUCCKHI U PU3MUYCCKUN MasSTHUKH. Y paBHCHUE
3aTyXarlIuX KoJIeOaHHi U ero perieHre. XapakTepUCTUKH 3aTyXatoIInX
KoseOaHui. Y paBHEHNE BHIHYKIEHHBIX KOJIeOaHUH O] TEHCTBUEM
TapMOHMYECKH U3MEHSIONIEICSl BHELTHEN CUJIBI M €T0 pelieHue. SIBnenue

pesoHaHca.
/Cp/

1.13

Omnpenernenue yCKOPEH s CBOOOTHOTO MaJeHUs PU MTOMOIIH MaTeMaTHIECKOTO
MmastHuka. /Cp/

1.14

Omnpenenenue MOIYJIsl CABUTA C IOMOIIBIO MIPY>KUHHOTO MasiTHUKA.  /Cp/

Pazgen 2. TEPMOJANHAMMUKA U MOJIEKYJIAPHAS ®U3UKA

2.1

OJIEMEHTBI TEPMOJAVUHAMUKHA

OcCHOBHEIE OINpEACTICHUA U TOHATHUA TEPMOJUHAMUKU. HyneBoe Ha4vaJ1o
TEPMOAMHAMUKH U MOHITHE TeMIlepaTypsl. TepMoIuHaMIIecKie (yHKINN
cocrosiaus. [lepBoe Hauano TepmoanHaMuku. TemmoemMkocTs. M3ompomneccsr.
Bropoe Hauano TepMOAMHAMUKY B pa3IuuHbIX hopmyaupoBkax. [lonsrue
teruioBoil mamuHbl. KITJ{ TerutoBoit mammas. Hukin Kapro u reopema Kapwo.
Hepasencteo Knaysuyca. Ourponus. Tperbe Hauano TepmoguHamuku. /Cp/




2.2

Onpenenenue koapuumeHTa BI3KOCTH KUAKocTH 10 merony Crokca. /Cp/ 1 4

2.3

BJIEMEHTbBI CTATUCTUYECKOM OU3UKHU.

OCHOBHBIE MOJIOKEHUSI KHHETUYECKOW TEOPUHU MICaIbHOTO ra3a. Y paBHEHUS
COCTOSIHUSI MI€aJIbHOTO M PEATbHOTO Ta3a. Y paBHEHNE KHHETHUECKOH TEOpUH
ra3oB ais gasieHus. ®azoBoe npoctpancTBo. OYHKIMS pacipeaeneH sl
Knaccuueckas u kBaHTOBas cratuctuka. Pacnpenenenne Makcsenia.
Bapomerpuueckast popmyna. Pacnpenenenue bonbimana. [TIoHsTHE 0 KBaHTOBO]
cratuctuke boze-Oitamreiina n @epmu-/upaka. CBA3b SHTPOITHH C
TEPMOJIMHAMUUECKOH BEpOATHOCTHIO. SIBNeHus nepeHoca. /Cp/

24

OrnpeeneHe OTHOLICHHS TEIUIOEMKOCTEH ra3a MeTO0M a[uabaTHiecKkoro
pacmupenus. /Cp/

Paznen 3. DJIEKTPHYECTBO U MAI'HETHU3M

31

QJIEKTPOCTATUYECKOE ITOJIE B BAKYYME

DeKTpUUecKUi 3apsi U dIEeKTpocTaTHueckoe mone. HanpsokeHHOCTh 1
MTOTEHIIHAI AJIEKTPOCTATHYECKOTO 10Jisl. CBOHCTBO CYyNEPIIO3UIIHHU IS
NIEKTPOCTATHIECKHUX MoJiel. CBA3b MEXIY HalPSHKEHHOCTHIO
AJIEKTPOCTATHYECKOTO OIS M MOTeHIHanoM. [ToTok BeKTopa HanpsXKEHHOCTH
ANIEKTPUYECKOTO OIS Yepe3 MOBEpXHOCTh U Teopema ["aycca. [Ipumenenue
TeopeMbl ["aycca k pacdery ayeKTpocTaTHYECKUX MoJieid. Teopema o MUKy IISIHH
JUTSL BEKTOPa HAIPSDKEHHOCTH DJIEKTPUIECKOTO TOJIS.

/J1ex/

3.2

QJIEKTPOCTATUYECKOE ITIOJIE B ITPOBOJHNKAX 1 ANDJIEKTPUKAX
DNeKTpUYeCKU AUIIONb U dJIEKTPUUECKAN JUITONBHBIN MOMEHT. [{UmonbpHbIe
MOMEHTBI MOJIEKYJI TU3JIeKTpuKa. [1oysipHbIe 1 HETIONAPHBIC AUIICKTPUKH.
[Momspuzamnus nudnekTpukoB. Bexrop nomspuzanun. Teopema ["aycca mis
BEKTOpa MOJISIPU3aH. BEKTOP AJIEKTPUYECKOro CMELIeHUs. Y CIIOBHS Ha IPpaHHIIe
JBYX TUAJIEKTPUKOB. [IpOBOJTHUKH B SIEKTPOCTATHYECKOM I0JIE. DIEKTPOEMKOCTh
YEeIIMHEHHOT0 TpoBoiHUKa. KoHieHcaTopbl. DHEPrisi CUCTEMBI 3apsiIOB U
ANIEKTPHYECKOTO OIS,

/Cp/

3.3

DJekTpocTaTHuecKoe MoJe B BakyyMme H Beniectse /I1p/

3.4

HccnenoBanue 3iekrpoctarnieckux nojei. (M3yuenne 3akona Oma.) /J1a6/

3.5

TTOCTOSTHHBIN DJIEKTPUYECKUI TOK

VYcioBus CyIIeCTBOBaHUS TOCTOSHHOTO 3JIEKTpHYEcKOro Toka. Cuia 1 IoTHOCTh
TOKa. YpaBHEHHE HENPEPhIBHOCTU. 3akoH OMa JyIsi OAHOPOIHOIO yyacTKa LEMu.
DNeKTpOABIKYIIast CUila M HarpsbkeHne. 3akoH OMa /17151 HEOAHOPOTHOTO yJacTKa
nenu. [Tpasuna Kupxroda. IIpumeps! pacuera pa3BeTBICHHbBIX 3JIEKTPUUECKUX
nerrei ¢ momompio npaBuit Kupxroga. PaboTa 1 MOIIHOCTE TOKa. 3aK0H
xoyns-Jlenna.

/Cp/

3.6

IMOCTOAHHOE MATHUTHOE ITIOJIE B BAKYYME U BEIIIECTBE
Marnutsas uaaykuus. 3akoH buo-Casapa-Jlamiaca, MarHuTHOE 110JI€
IBUOKyLIEerocs 3apsiia, cuia Jlopenna, 3akoH Amnepa. Teopema o UPKYIALUHN IS
BEKTOpa MarHUTHOM MHAYKIMK U ee npuMeHeHue. Teopema [aycca mis
MAarHuTHOIO IOJIA.

MaruuTHbIE MOMEHTEI aTOMOB U MOJICKYJI. BeKTOp HaAaMarHn4€HHOCTH BCILICCTBA.
Teopema o IMPKYJISALUY U BEKTOpa HAMarHM4eHHOCTH. MarHuTHas
BOCITPUUMYHNBOCTb 1 MarouTHas MIpOHUIIAEMOCTD BEIICCTBA. Hal’[pﬂ)KCHHOCTB
MarHUTHOTO NoJjs. Teopema o HUPKYIALUY I BEKTOPHI HAPSHKEHHOCTH
MarHUTHOIO I10JId. Y CJIOBUS JUISI MArHUTHOT'O TIOJIA Ha TpaHULC pa3aeciia IBYX
cpel. JnamMarseTuku, napamarHeTukd. @eppoMarHeTukd. MarHuTHbIN
ructepesuc. Temnepatypa Kropu. IIpupona peppomarnernsma.

/Cp/
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3.7

OmnpezeneHne OTHOIEHHS 3apsi/ia 3JIEKTPOHA K €ro Macce METOJ0M MarHeTpoHa.
(OmpeneneHne TOpU30HTAILHON COCTABIISIONICH MHAYKIIMH MAarHUTHOTO TOJIS
3emimn) /Cp/

3.8

Omnpenenenue pabOTHI BBIX0JIA AIEKTPOHOB u3 Metaiua. /Cp/




3.9

QJIEKTPOJJUHAMUKA

3aKoH 37eKTpoMarHuTHOM UHIyKImHU. [IpaBuio Jlenua. CriocoObl H3MEHEHUS
MarHuTHOTro noroka. Ilpuposa 3neKTpoMarHuTHOM HHIYKIMU. SIBIIeHHE
camomHAyKuu. UuaykTuBHOCTS. B3anmuast naaykmms. B3anmuast
UHIYKTUBHOCTB. Teopema B3auMHocTH. Tok cMeleHus. Teopema 0 LUPKYJIISIIUH
MarHUTHOTO MOJIS B CIIydae MPUCYTCTBUS IEPEMEHHBIX IEKTPUUYECKHUX TTOJIEH.
VYpaBHeHus: MakcBeslia B UHTerpalbHOM dopme. /JIex/

3.10

Uzyuenue sBieHus B3auMHOW MHAYKINHU.(CHATHE KPUBOM HAMarHUYUBaHUS U
MIETIIN THCTEpe3nca ¢ moMoibo ocumiorpada.) /Cp/

Paznen 4. KOJIEBAHUS 1 BOJIHBI

41

DJIEKTPUYECKUE KOJIEBAHI A

Koneb6arenpHblii KOHTYp. CBOOOIHBIE HE3aTYXAOLIHE U 3aTyXaroIue
rapMOHHYECKHE KoseOaHus B KosiebaTensHOM KOHTYpe. PopMmyrta s meproja
Kosiebanuil. BeIHyXIeHHBIE rapMOHUYECKHE KoIeOaHus B Koje0aTeIbHOM
KOHType. SIBnenue pe3onanca. [lepeMeHHBIN TOK. AKTHBHOE, HHIYKTUBHOE U
€MKOCTHOE COIIPOTHBIICHHE B 1IETIH IEPEMEHHOT0 ToKa. PaboTa 1 MOLTHOCTH B
LeTM TePEeMEHHOT0 ToKa. J{efcTByIoIee 3HaYeHHE TOKa U HAIIPSDKEHHUSL.

/Cp/

4.2

BJIEKTPOMATHUTHBIE BOJIHBI

DKCIepUMEHTATBHOE MOTyYeHHE JIEKTPOMArHUTHBIX BoJH. CyIliecTBOBaHMe
SIEKTPOMATHUTHBIX BOJIH KaK CIIEJCTBHE ypaBHEHHH MakcBeuia.
JuddepeHmanbHoe ypaBHEHHE JIEKTPOMATHATHON BOIHBL CBSI3b MEXKTY
BEKTOpaMH HAMPSHKEHHOCTH 3JIEKTPUYECKOT0 U MarHUTHOTO TOJeH B
SIEKTPOMArHUTHON BOJHE. [IpelOMIIEHUE IIEKTPOMATHUTHBIX BOJIH HA TPAHHUIIE
paszena IByX cpe. JHEPrus U UMITYJIbC JIICKTPOMArHUTHBIX BOJIH.

/Cp/

4.3

HccnenoBanue 3aryxaromux kouebanuii B kosedarensHOM KoHType /Cp/

Pazpnea 5. OIITHKA

51

TEOMETPUYECKAS OIITUKA.

[TonsTre cBeTOBOTO JTyva. 3aKOH MPSIMOIMHEHHOTO PACIPOCTPAaHEHHS CBETOBBIX
Jy4eil B OJHOPOAHBIX CpeiaX. 3aKOH OTpakeHUsI. 3aKOH NpenomieHus. [Ipuniun
®epwma. [TonHoe oTpaxkenue. LleHTprpOBaHHBIE ONTUYECKUE CUCTEMBI.
[peoMiteHre CBETOBBIX JIydell Ha TOBEPXHOCTH CHEPHIECKOTO 3epKaa.
[Ipenomnenue cBera Ha cepUvecKoil MOBEPXHOCTH pasjeiia IByX cpea. ToHkue
JH3BL M300pakeHre MPpeaMeTOB ¢ IIOMOIIbI0 JTMH3. OCHOBHBIE
(doTomMeTpUYECKUE BETHYUHBI.

/Cp/

52

WHTEPOEPEHIUA U JUDPAKINA CBETA

KorepeHTHOCTh 1 MOHOXPOMATHYHOCTH CBETOBBIX BOJH. MHTEepdepeHuus crera,
yCIIOBHE MakcUMyOB 1 MHHUMYMOB. OmnbiT FOHra. MHTepdepeHnus ceera B
TOHKHX IICHKaxX U mactuHkax. Onpenenenue auppaxuuu. [Tpunmun INolirexca-
Openens. Meron 30u Openens. [ndpakuus OpeHens Ha KPYTJIOM OTBEPCTHH U
nucke. Judppakuus Opaynrodepa Ha onHol mwenu. Judpaxius Opaynropepa Ha
T(HPaKIOHHON pereTke.

/Cp/

53

JUCITEPCHUA U TTOJIAPU3ALINA CBETA

Mucnepcus csera. DneKTpoHHAs Teopust Aucniepcun cBeTa. EcTecTBeHHBIN 1
MOJISIPU30BaHHBIN cBeT. [loyspu3anus cBeTa pyu OTPAKEHUU U MPETOMIICHUN Ha
IpaHMILIE IBYX JAUAIICKTPUKOB. [IpoX0KaeHNE CBETA Yepe3 aHM30TPOIHbIC
kpuctaiisl. [lonsprusanoHHble PU3MbI U TONIIpouabl. 3akoH Maitoca. AHaimn3
MOJIAPU30BAHHOTO CBETA. BpaleHne miockocTH MOIsIpU3alyy.

/Cp/

54

Untepdepenuns ceera. OnbiT FOHra. (M3Mepenue JIMHHBI CBETOBOM BOJIHBI €
MOMOIIBIO IM(PPAaKIUOHHOHN pemieTkH). (OnpeaesaeHne noka3aTess MpeaoMICHHUs
CTEKJIa ¢ MOMOIIBI0 MUKpOcKoma). /Cp/

55

IIposepka 3akona Manroca. (OnpeaeneHue kKodpPUIMEHTa TOTIIOMICHUS
npo3payHbIx Ten). (OnpeneneHue yriia MOJHOW mosipu3anun). /Cp/

Paznen 6. JJIEMEHTHI COELIUAJIbHOM TEOPUH
OTHOCHUTEJIBHOCTH




6.1

Iloctynatel cienuanbHON Teopuu oTHOCUTENbHOCTH. [Ipeo6GpazoBanus Jlopenua.
Cnenctsus u3 npeodpasopanuii Jlopenua. lHTepBan Mex 1y COOBITHIMHU.
Hmnynbc B crienuaibHOM TEOPUH OTHOCUTEIbHOCTH. OCHOBHOM 3aKOH
PEeNATUBUCTCKOM TMHAMHIKY MaTepUAIbHON TOUYKH. DHEPTHUs B CHIENUaIbHON
Teopuu oTHocUTenbHOCTH. /Cp/

12

Paznen 7. KBAHTOBAS ®U3UKA

7.1

KBAHTOBAA OIITUKA

TemsoBoe M3iIyueHHe 1 ero xapakrepuctuku. 3akoH Kupxroda. 3akons! Credana
- bonmpivana u cmemenust Buna. @opmyner Penes-/xunca u [Tnanka. ['umoresa
[Tnanka. ®@oronsl. ®otorddexr. YpaBHeHre DHHIITEHHA IS BHEIIHETO
dhoroaddekra. Jueprus u ummnyisc Gorona. Jarnenue ceera. Ipdexr Komnrona
U €ro >JIeMeHTapHast Teopus. ENUHCTBO KOPIYCKYJISIPHBIX U BOJHOBBIX CBOWCTB
3JIEKTPOMAarHUTHOTO U3JTy4EHHUs.

/J1ex/

7.2

KganToBas ontuka /TIp/

7.3

BJIEMEHThI KBAHTOBOM MEXAHUKU I ATOMHOM ®U3UKU
CriekTpbl aTOMOB U MoJieKyJl. CriekTp atoMa Bogopoja. Teopus atoma BOAopoaa
o bopy. I'mnoresa ne bpoitnsa. Ceoiicta BonH e bpoitnsa. CooTHomeHne
HeonpezeneHHocreil ['elizenOepra. BonHoBast GyHKIUS U ee BEpOATHOCTHAS
uHTepnperaiys. Habmogaemple BeTMYMHBI B KBAHTOBOI MEXaHUKE U HX
u3mepenust. O0uiee ypapaenue penunrepa. CrtaunoHapHoe ypaBHEHHE
Ipenunrepa. JBmxeHne cBOOOAHOM yacTUIbl. J|BHXKEHUE B TIOTCHIIHATBHOM sIME.
TTorenumanbHelii 6apbep. ['apMoHHYecKHll OCHHILIATOP. ATOM BOAOpOIa B
KBaHTOBOW Mexannke. CrinH 3mekTpoHa. CIMHOBOE KBAaHTOBOE YMCIO. [IpuHImT
HEPa3IMYMMOCTHU TOX/IECTBEHHBIX YacTHL. DepMUOHBI U OO30HBI.
Ilepuomudeckas cuctema 31eMeHTOB MeHeneeBa.

/Cp/

12

7.4

OrmpesienieHie TeMIepaTypHOi 3aBUCHMOCTH HHTEHCHBHOCTH 3Ty ICHUS HUTH
naMIibl HakanuBaHus. (3ydeHne 3aKOHOB TETUIOBOTO M3JIYUIEHHS C TOMOIIBIO
sIpKOCTHOTO Tpometpa.) /Cp/

7.5

Dotoapdexr. (CHATUE BOIBTAMIIEPHOH, JIIOKCAMIIEPHOH U CIIEKTPaTbHON
XapaKTepUCTHK (pOTO3IEMEHTa U onpe/ieleHne paboTHI BRIXOAA dIEKTPoHa). /J1ab/

Paznen 8. PU3UKA ATOMHOI'O SIIPA U DJIEMEHTAPHBIX YACTHUIL

8.1

OJIEMEHTBI ®U3UKHN ATOMHOI'O SAJIPA

Jedext maccsl 1 3Heprus cBs3u aapa. CIuH g1pa U ero MarHUTHBII MOMEHT.
Snepnsle cunbl. Mozaenu siapa. PagnoakTHBHOE U3JIyYEHUE M €T0 BUABL.  -pacmaj.
-M3JIy4eHHE. -U3Ty4eHHe. SaepHble peakliuy U UX OCHOBHBIE TUIIBL. Peakuus

ACJICHUA dapa. ]_[eHHaSI peaknus ACJICHUA. PCaKHI/Iﬂ CHUHTE3a aTOMHBIX AO€P.
/Cp/

10

8.2

OJIEMEHTBI ®M13MKHU 9JIEMEHTAPHBIX YACTUIL]

Kiaccs! ameMeHTapHBIX 9acTHI] U BUBI HX B3auMoelcTeuil. Knaccuduxarms
3JIEMEHTapHBIX YacTul. [IpuHIMI HEpa3NTMYMMOCTH TOKIECTBEHHBIX YaCTHUL.
ChuH U Apyrue KBaHTOBbIE UUCIIA 3JIEMEHTapHbIX. YacTULIbl U aHTUYACTHUIBL.
bo3ons! u pepmuonsl. Anpons! 1 Me30HbL. JlenTonsl. [TpomexxyTouHbie O030HEL.
KBapku 1 rirooHsI.

/Cp/

Paznen 9. CAMOCTOSATEJIBHAA PABOTA

9.1

TToxaroroska k sexiusim /Cp/

9.2

ToaroroBka k JaboparopHbM padotam /Cp/

9.3

TloaroroBka K mpakTHdeckuM 3aHsTusiM /Cp/

94

BerinonHeHue AByX KOHTPOJBHBIX padot /Cp/

17,2

Paznen 10. KoHTaKkTHBIE Yachl HA aTTECTAIMIO

10.1

Konrponbusle pabotst /KA/

0.8

10.2

Koncynbranus nepen sx3amenom /K3/




10.3 Dx3amen /KD/ 10,35

10.4 3auer /KD/ 1 0,25

5. OHEHOYHBIE MATEPHAJIBI

OleHOYHBIE MaTepUabI 7151 IPOBEACHHUS MIPOMEXKYTOYHOM aTTECTAlKU 00YYarOIIMXCs IPUBECHBI B IPUJIOKEHUH K pabodeit
porpamMMe TUCIUIUTHHEL.

DOopMBI ¥ BU/IBI TEKYIIETO KOHTPOJIS 1O TUCHUIUIMHE (MOJLYJIIO), BH/IbI 3aJaHUH, KDUTEPUHU UX OLIEHUBAHUS, pacrpe/iesieHue 0aioB o
BUJIaM TEKYILETO KOHTPOJIS pa3padaThIBAIOTCS NPEToJaBaTeNieM JUCHUILIHHBL C yYETOM €€ CIIeHU(pUKN 1 JOBOAATCS J0 CBEICHNUS
00yuaromunxcs Ha MepBOM yueOHOM 3aHSITHH.

Tekyluii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBISIETCS TPENOAaBaTeNeM IUCIHIUIMHEI (MOIYJIsT), KaK IIPaBUIIO, C UCIIOIb30BAaHUEM
TECTOB WJIM MYyTEM MPOBEPKH MHCbMEHHBIX pa0O0T, IPEAYCMOTPEHHBIX pabOYUMH IPOrpaMMaMHy AUCIUILIIMH B pAMKaX KOHTaKTHOM
paboTHI ¥ CAMOCTOSITETFHON Pa0OThI 00YJIAFOIIINXCSL.

6. YAEBHO-METOJANYECKOE 1 HTHOOPMAIIMOHHOE OBECHEYEHUE JUCITUIIIMHBI (MOY JISA)

6.1. PekomMenayemMasi iureparypa

6.1.1. OcHoruas TMTENATVNA

ABTODBI, COCTaBUTEIIH 3arnaBue W3zpatensc On. agpec
TBO. TOJT
JI1.1 [CaBennes U. B. Kypc obmeit ¢pmuku. T. 3. KBantosas onruka. Atomuas — |CaHKT- https://e.lanbook.com/b
¢usuka. ®usmka TBepaOro Teaa. Pusnka aroMHOro sapa u  |[lerepOypr 00k/106893
3JIEMEHTAPHBIX YacTHUI: yueOHOE mocodue : Jlanb,
2018
JI1.2 [CaBennen 1. B. Kypc obmeit ¢pmukn. T. 2. DnekrpudectBo u MarHetusM.  |CaHKT- https://e.lanbook.com/b
Bounnel. Ontuka: yue6Hoe mocobue [TetepOypr 00k/98246
: Jlans,
2018
JI1.3 |CaBennes U. B. Kypc o6meit ¢pmsuku. T. 1. Mexannka. MonekyspHast Cankr- https://e.lanbook.com/b
¢bmsuka: yaeOHoe mocobue IMetepOypr 00k/113944
: Jlanb,
2019
JI1.4 [Yepros A.T'., BopoObeB|O6mas pu3uka Mockaa: http://www.book.ru/bo
A.A., Makapos E.®., KuoPyec, 0k/933946
Oszepos P. I1., Xpomon 2020
B.1.
6.1.2. lonoiHUTEbHAS JUTEpaTypa
ABTOpBI, COCTaBUTEIH 3arasue Usparense O agpec
TBO. TOJI




ABTOpBI, COCTaBUTEIH 3arnasue Wsnarense O azgpec
TBO, I'OJT
JI2.1 |Ulamkapwun W.IT., O6mmas ¢pusuka. COOpHUK 3a1a4 Mockga: http://www.book.ru/bo
Kupbsros A.IL., KnoPyc, 0k/933565
Kyb6apes C.H., 2019
Pasunosa C.M.
J12.2 |Bopo6ses A.A., YepToB|3amaunuk mo pusnke Mocksa: http://www.book.ru/bo
AT. KuoPyc, 0k/920827
2017

6.2 UndopmManuoHHbIe TEXHOJIOTHH, HCMOJIb3yeMble MPH 0CYLIECTBIEHUH 00pa30BaTeILHOIO0 NMpolecca Mo JUCHUIIHHE

(MonyJar0)

6.2.1 IlepeyeHb JIMLIEH3HOHHOT0 1 CBOOOIHO PACIIPOCTPAHSIEMOr0 NIPOrpaMMHOIO0 o0ecneyeHust

6.2.1.1

[Ubuntu

6.2.2 Ilepeyenb mpodeccHOHATHHBIX 023 JAHHBIX 1 UH(OPMAINHOHHBIX CIPABOYHBIX CHCTEM

6.2.2.1

EcrecTBeHHOHayuYHBIH 00pa3oBaTenbHbIM noprain: http://en.edu.ru/

6.2.2.2

MesxayHnapoaHast mpoeccroHabHast 6a3a naHHBIX «SpringerMaterialsy: https://materials.springer.com/

6.2.2.3

KOHch'II)TaHT IIIFOC

6.2.2.4

I'apant ACIIVDKT

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIITUITJIMHBI (MOY JIST)

7.1

VYueOHble ayAUTOPUH IJIs IPOBEACHHS 3aHATHIH JICKIIMOHHOI'O THIIA, YKOMIUIEKTOBAHHBIE CIIEIUAIU3UPOBAHHON MEOEIIBIO U
TEeXHHYECKUMHU CPEICTBAaMU 00yUYeHUs: MyIbTUMEANIHOE 000pyI0BaHUE AT IPEIOCTaBIeHHs y4eOHOH HHPOpMauu
0O0JIBIION ay JUTOPUU U/UIIH 3BYKOYCUIIUBAIOIIEe 000pyA0BaHHE (CTAMOHAPHOE WK IIEPEHOCHOE).

7.2

VueOHbIe ayANTOPHH AJIs TIPOBEACHMUS 3aHATHI CEMUHAPCKOTO THUIIA, TPYNIOBBIX U HHIUBHUIYaIbHBIX KOHCYJIBTALNI,
TEKYIIEro KOHTPOJIS ¥ MPOMEKYTOUHOMN aTTeCTalluK, YKOMIUICKTOBAHHbIE CIICIIUATN3HPOBAHHON MEOETIBIO M TEXHUUSCKHMHU
cpeacTBaMu 00yueHHs: MyJIbTUMEINITHOE 000pyI0BaHNE U/WIIN 3BYKOYCHIIMBAlOIIee 000pyA0BaHue (CTAIMOHAPHOE HITH
IIEPEHOCHOE)

7.3

[Tomemnienust At caMOCTOSATEIbHON paboTHI, OCHALIEHHbIE KOMIIBIOTEPHOM TEXHUKON ¢ BO3MOXKHOCTBIO MOIKIIOUSHHUS K
cetn "MHTepHeT" 1 0OecnieueHHeM JI0CTyIIa B 3JEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTENbHYIO Cpey YHUBEPCUTETA.

7.4

HOMCHICHI/ISI JUJIA XpaHCHUA U HpO(bI/IJ'IaKTI/I‘IeCKOFO 06CJ'Iy>KI/IBaHI/I$[ lee6Horo 060pyHOBaHI/IH

7.5

Ha6opaT0pHH, OCHAIlICHHBIC CIICIKMaIbHBIM J'Ia60paTOpHI>IM 060pyI[OBaHI/IeM




