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1. LIEJIM OCBOEHMSI JUCIUILIAHBI (MOAY.JIST)

11

HEJ'H: npenoaaBaHuA JUCHHUITIINHBI:

1.2

(hopmupoBaHue y 00y4arOMINXCsl €CTECTBEHHOHAYYHOTO MUPOBO33PEHHS; HAYYHOTO MBIIIICHUS; 1IEIOCTHOTO
MPE/ICTaBICHHs O PU3NIECKHUX 3aKOHAX OKPY’KAIOIIET0 MUPA B UX €AUHCTBE U B3aHMOCBSI3H; HABBIKOB TPUMEHEHHUS
MOJI0kKEeHUH QyHIaMEHTAIbHON (QU3UKH NIPU PElIeHHH KOHKPETHBIX NPEAIMETHO-IPOMUIBHBIX 3aJ1a4; TEOPETHUECKON U
MPAKTHIECKOHN 0a3bl ISl YCIIITHOTO OCBOCHHSI IMH CHELUAIBHBIX JUCIUILINH.
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3az[a111/1 JUCIHUITIINHBI

1.4

— OCBOCHHUE 00YHAIOIUMHUCS 3HAHUI 00 OCHOBHBIX (DM3MIESCKUX SBICHUSAX U MPOIECCaX, OCHOBHBIX (YU3MUCCKUX BETUINHAX
U (DM3UYECKUX KOHCTAHTaX, OCHOBHBIX (DM3MYECKUX 3aKOHAX W FPAHHULAX UX MIPUMEHUMOCTH, ()yHIaMEHTaIbHBIX
(hU3MYECKUX IKCIIEPUMEHTaX M UX POJIM B PA3BUTHU HAYKH, HA3HAYCHHUHU W TIPUHIMIIAX IEHCTBUS BaXKHEHIINX QU3HUECKUX
pubopOB;

1.5

— npuoOpeTeHne 00YJAIOIUMUCS YMEHUN 00BICHUTH OCHOBHBIE HAOIOaeMbIe IPHUPOIHBIC U TEXHOTCHHBIC SBICHUS H
3¢ dekThl Ha 0a3e 3aKOHOB KJIACCHUYECKOW M COBPEMEHHON (DH3HKH;

1.6

— npuoOpereHne 00YJYarOUIMMUCSI YMCHUI U HABBIKOB HUCIIOJIb30BaHHUS METOIMKH (PU3MYECKUX U3MEPEHUI 1 00paboTKu
IKCTIEPUMEHTANBHBIX IAHHBIX, HCIIOJIb30BaHHUS METOJIOB (DU3MUESCKOTO MOJICIUPOBAHHS JIIS PEIICHUS KOHKPETHBIX
€CTECTBEHHOHAYYHBIX M TEXHHYECKUX 3334,

1.7

— npuoOpereHne 00y4aroUMMUCS HaBBIKOB SKCIUTyaTallii OCHOBHBIX IPHOOPOB U 000PY/I0BaHUS COBPEMEHHOM
¢dusnyeckoii maboparopun, 00pabOTKH U HHTEPIPETHPOBAHUS PE3yIHTATOB IKCIIEPUMEHTA.

1.8

2. MECTO JJUCHHUIIJIMHBI (MOAY.JIsI) B CTPYKTYPE OBPA3OBATEJBbHOM ITPOT'PAMMBbI

Lk (paszen) OIT: [B1.0.11

3. KOMIIETEHIIMX OBYYAIOIIEI'OCs, @OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCITUIIJINHbI

MOAYJIsA)

OIIK-1 CrnocoGeH pelats HHXCHEPHBIC 3312491 B IPOPECCHOHAIBHOM EATEIBHOCTH C UCTIOIb30BaHHEM METOJIOB €CTECTBEHHBIX
HayK, MaTeMaTH4eCKOTo aHaJIU3a U MOJICITUPOBAHUS

OIIK-1.2 TIpuMeHseT OCHOBHBIC MMOHSATHUS U 3aKOHBI €CTECTBCHHBIX HAYK VIS PEIICHUS TPEeIMETHO-TPOGUIBHBIX 337134

OIIK-1.3 HpI/IMeHHeT €CTCCTBECHHOHAYYHBIC METOABI TCOPETUYCCKOTO U SKCIICPUMCHTAJIBHOTO UCCICAOBAHUA OG'LGKTOB, nmpoueccos,
ﬂBJ’lCHI/If/'I; TMPOBOAUT OKCIIEPUMEHTEI IO SaﬂaHHOf/'l MCTOAMKE U aHAJIM3UPYCT PE3YyJIbTAThI

B pe3yabTarte ocBOeHNS IMCHUILUINHBI (MOAYJIs1) 00y4Yarouiics T0JIKeH

3.1

3HaTh:

3.11

OCHOBHBI€ ITOHATHS M 3aKOHBI KJIACCUYECKOU U COBpeMeHHOP'I (1)I/I3I/IKI/I 1 UX pOJIb B pCIICHUN Hpe,I[MeTHO-HpO(i)I/UILHLIX 3az1a4,

3.12

METObI TEOPETHUECKOTO M AKCIIEPUMEHTAJIBHOTO UCCIIeIOBaHUS (PU3NYECKUX OOBEKTOB, MPOLIECCOB U SIBJICHUI, METOIUKY
NPOBeACHHS 1 00pabOTKHU Pe3yNbTaTOB (PU3NIECKOTO IKCIIEPUMEHTA

3.2

YMmeThb:

321

HCII0JIB30BaTh OCHOBHBLIC ITOHATHUA U 3aKOHBI (I)I/ISI/IKI/I AT peIICHUSA l'[pe,HMeTHO-HpO(I)I/IJILHBIX 3ajaa4,

3.2.2

HPHMEHATh METOIBI TEOPETHIECKOTO U AKCIEPHMEHTAIBHOTO UCCIIeJOBAHHS (PU3MIECKIX 00BEKTOB, IPOIIECCOB U SBIICHUIA,
MPOBOIUTH (PU3NYECKHE IKCIIEPHUMEHTHI 110 33aHHOH MEeTOUKe 1 00padaThIBaTh UX PE3yJIbTaTh

3.3

Baanern:

3.3.1

HaBBIKAMH ITPUMEHEHHUS] OCHOBHBIX MOHSATHI U 3aKOHOB KJIACCUYECKOW U COBPEMEHHOW (DPU3UKH I PEUICHUS MPEIMETHO-
npodHIbHBIX 3a/1a4;

3.3.2

HaBablKaMM IIPUMEHEHHs METOJ0B TEOPETHYECKOT0 U SKCIEPUMEHTAILHOIO UCCIIeA0BaHus HU3UIECKUX 00BEKTOB,
MPOLIECCOB U SBIEHUH, HABBIKAMH MIPOBEACHHS (HH3UIECKUX SKCIEPUMEHTOB 110 33JaHHOH MEeTOUKE U 00pabOTKH UX
pe3yNbTaToB

4. CTPYKTYPA H COJAEPKAHUE JUCHUIIJIMHBI (MOY JISA)

Kon

3aHATHSA Kype

HaumeHoBaHue pa3/iejioB U TeM /BUA 3aHATHS/ Cemectp / | Hacos | IIpumeuyanue

Paznea 1. PU3NYECKHUE OCHOBbI MEXAHUKH
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KUHEMATUKA MATEPHUAJIBHOM TOUKHU

[Ipenmer u MeToabl MEXaHUKU. MoenN MaTepraabHOU TOUYKH U TBEPJOTO Tea.
[TonsaTHe cucteMbl OTCUeTa. BEKTOPHOE U KOOPAMHATHOE ONMCAHHUE JABHKCHUS
MaTepuaabHON TOUkd. OCHOBHBIE KWHEMATHIECKHE XapaKTEePUCTUKH
MaTepHaJIbHOM TOYKHU: pajinyc-BEKTOP, NepeMEICHUE, PO ICHHBIH Iy Th,
CpeAHssl U MTHOBEHHAs! CKOPOCTb, CPEJHEE U MTHOBEHHOE YCKOPEHHE,
TaHTeHIIMaIbHOE U HOpMAJIbHOE YCKOpeHHe. BpamarensHoe BIKeHNe
MaTepHaIbHON TOYKU. BeKTophI yria moBopoTa, yriioBoi CKOPOCTH U YTIIOBOTO
yckopeHusi. CBA3b MEX/y YIVIOBBIMH U JINHEWHBIMU BeJTMUMHAMU. /JIex/

1.2

OrnpeeneHue MIOTHOCTH TBEP/OTO Teja MPAaBHIBHON FeOMETPUYECKOH HOPMBL.
/Cp/

1.3

Kunemaruka marepuansHoi Touku /TIp/

1.4

OCHOBBI JIMHAMUKU TTOCTVYITATEJIbBHOI'O IBMXKEHUW A TEJTA
[ToctynatensHoe amwkenue. [lepnrrii 3akon Hetotona. [loHsTHE HHEPTHOM MacCh
Tena. Bropoii 3axkon HeroToHa u nonsitue cuibl. Tperunit 3akoH HeroToHa. Buasl
cut. Cuia TSHKECTH, CUJIa BCEMUPHOTO TATOTSHHUS, CHIIA YIIPYTOCTH, CHJIa TPEHUSL.
HewnnepuuanbHbie CHCTEMbI 0TcueTa. [[eHTpOoOeKHBIC CHITBI MHEPIIUK U CUJTBI
Kopuomnuca. /JIex/

1.5

OCHOBEI AVMHAMHKH IOCTYNATCJIbHOI'O ABMXKCHUS TCJIa /Hp/

1.6

H3ydeHne 3aK0HOB TIOCTYATENFHOTO BIKEHNUS C TOMOIIBI0 MAITMHEI ATBYZIA.
/J1ab/

1.7

3AKOHbBI UISMEHEHUA 1 COXPAHEHUA UMITYJIbCA, DHEPTUU U
MOMEHTA UMITYJIbCA

NmMiynbc MaTepuanbHOM TOUKH U MEXaHUYECKOW CUCTEMBI, 3aKOH €0 U3MEHEHUs
u coxpaHeHus. LIeHTp Macc MEXaHWYIECKOM CUCTEMBI 1 ypaBHEHUE €T0 JABHKECHUS.
Kunerndeckas sHeprus u 3akoH ee uzMeHeHus. KoHcepBaTuBHbIE U
HEKOHCepBaTHBHbIC CHIIBL. [loTeHIManbHas s3Heprusi. CBA3b MEXILy
MMOTEHINATBHOMN SHEPTrel U CUIIoN. 3aKOH H3MEHEHHS U COXPAaHEHUS TIOTHON
MEXaHUYECKON SHEpruM cucTeMbl. MOMEHT UMITyJIbca MaTepUaIbHON TOUKU U
MEXaHUYECKOH CHCTEMBI, 3aKOH €ro U3MEHEeHUsI U coxpaneHwus. /Cp/

1.8

[IpoBepka 3aKOHOB COXpaHEHHsI UMITYJILCA U SHEPTUH NpU coynapeHuu ten /Cp/

1.9

JUHAMUKA BPAITATEJIbHOT'O IBMXKEHWS TBEPAOI'O TEJIA
OCHOBHOM 3aKOH BpamaTeIbHOTO JIBHYKCHUS TBEPIOTO TEla BOKPYT
HEMOJBWXHOU ocl. MOMEHT uHepIuy. Berancienrne MOMEHTOB HHEPIUH
OTHOPOIHBIX CUMMETPUIHBIX Tel. Teopema llITelinepa u ee mpuMeHeHwe.

Kunernueckast SHEprust BpaIaTeIbHOTO ABIKEHHUS TBEPOTO Tea.
/Cp/

1.10

H3yueHne AMHAMUKH BPAIIATEIbHOTO IBIKEHHS C TOMOIIBIO MasTHHKA
O6epoexka. /Cp/

111

MasitHuk Maxkcgeiuia. OnpenerneHne MOMEHTa HHEPIMH Tell ¥ IPOBEpKa 3aKOHA
coxpaHeHus suepruu. /J1ad/

112

MEXAHWYECKUE KOJIEBAHU S

Onpenenenue kosie6aHuil. XapakTepUCTHKA TAPMOHHYECKHUX KOJIeOaHUH.
dopmyna CII0KEeHHS IBYX TapMOHWYEeCKHX Koliebanuid. [Ipumepsr komebaTeTbHbIX
CHCTEM: MPY>KUHHBINA, MATEMaTHIECKUIA U GU3NISCKUI MASTHUKH. Y paBHEHUE
3aTyXaroluX KojieOaHUW U ero pelieHne. XapaKTepUCTHKH 3aTyXaroIUuX
KoseOaHuil. Y paBHEHHE BEIHYKICHHBIX KOJICOAHUN O] IeWCTBAEM
rapMOHHYECKH U3MEHSIOUIEICS BHEITHEH CUJIBI M €T0 pelieHue. SIBinenne

pe3oHaHca.
/Cp/

1.13

OmnpeneneHue yCKOPEHUsI CBOOOIHOTO MaJICHUS MTPU MIOMOIIH MaTeMaTHIECKOTO
MasitHuka. /Cp/

1.14

OmnpeneneHue MOAYJIsl CABUTA C TOMOIIBIO MPY>KUHHOTO MasitTHUKa. /Cp/

Pazgen 2. TEPMOJANHAMMUMKA U MOJIEKYJIAPHASA ®U3UKA

2.1

OJIEMEHTBI TEPMOJAMNHAMUKHU

OcHOBHEBIE ONPEACIICHUA U IOHATUA TCPMOIUHAMUKHA. HyneBoe Ha4yaJio
TEPMOJMHAMUKH U MOHATHE TeMIIepaTypsl. TepMoTuHaMHIecKue (HYHKIIA
cocrosinus. [lepBoe Hawano TepMogMHAMUKH. TeroeMKocTh. M3ompomecchr.
Bropoe Hauano TepMOAMHAMUKY B pa3iIuuHbIX popMyaupoBkax. [lonsrue
temioBoi mamuHbl. KITJ{ TeruoBoit mammasl. Luxir Kapao u reopema Kapno.
Hepasencrso Knaysuyca. Ourponus. Tperse Hauano repmoaunamuxu. /Cp/




2.2

Onpenenenue ko3¢bGUIUEHTa BI3KOCTH XUAKOCTH 10 MeToay Crokca. /Cp/

2.3

SJIEMEHThI CTATUCTUYECKOM ®U3UKMU.

OCHOBHBIE TIOJIOXKEHYSI KHHETUYECKOW TEOPUH HJICATHHOTO ra3a. Y paBHEHUS
COCTOSIHUS H/I€ATFHOTO M PEAIbHOTO ra3a. Y paBHEHHE KHHETHIECKOW TEOpUH
ra3oB Juis nasieHus. @a3zoBoe mpocTpaHcTBO. DYHKIMS pacpeieieHus.
Krnaccuueckas u kBanToBas cratuctuka. Pacnpenenenne Makcsenna.
Bapomerpuueckas popmyna. Pacnpenenenue bombsimana. [loHsATHE 0 KBAHTOBOM
cratuctuke bose-Diinmreiina u ®epmu-/Iupaka. CBsi3p SJHTPOIINHU C
TEPMO/IMHAMUYECKOH BEPOSTHOCTBIO. SIBIIEHUS IepeHoca.

/Cp/

24

OrnpeeneHne OTHOLICHHS TEIUIOEMKOCTEH ra3a MEeTOA0M aiuabaTHiecKkoro
pactupenus. /Cp/

Paznen 3. DJIEKTPHYECTBO U MAT'HETHU3M

31

QJIEKTPOCTATUYECKOE ITOJIE B BAKYYME

DeKTpUUecKui 3apsi U dIEeKTpocTaTHueckoe moie. HanpsokeHHOCTh 1
MTOTEHIIHAI AJIEKTPOCTATHYECKOTo 1oJisi. CBOHCTBO CYyNEPIIO3UIIHHU IS
NIEKTPOCTATHIECKUX MoJield. CB3b MEXIY HalPSHKEHHOCTHIO
AJIEKTPOCTATHYECKOTO OIS M MOTeHIHanoM. [T0Tok BeKTopa HanpsXKEHHOCTH
ANIEKTPUYECKOTO OIS Yepe3 NOBEpXHOCTh M Teopema ["aycca. [Ipumenenue
TeopeMbl ["aycca k pacdery aiieKTpocTaTHYecKux noieil. Teopema o HUpKyIAIum
JUTSL BEKTOPa HAIPSDKEHHOCTH 3JIEKTPUIECKOTO TOJIS.

/J1ex/

3.2

QJIEKTPOCTATUYECKOE ITIOJIE B ITPOBOJHNKAX 1 ANDJIEKTPUKAX
DNeKTpUYeCKUN AUIIONb U dJIEKTPUUECKAN JUITONBHBIN MOMEHT. [{UmonbpHbIe
MOMEHTBI MOJIEKYJI TU3JIeKTpuKa. [TonsipHbIe 1 HEMONSPHBIC AUIIEKTPHUKH.
[Homspuzamnus nudnexTpukoB. Bexrop nomspuzanun. Teopema ["aycca mis
BEKTOpa MOJLIPU3ALHU. BEKTOp 37eKTpUYIEeCKOro cMeLeHNs. Y CIIOBUS Ha FpaHuUlle
JBYX THAJIEKTPUKOB. [IpOBOJHUKH B SJIEKTPOCTATHYECKOM IT0JIe. DIEKTPOEMKOCTD
YEeIIMHEHHOT0 TpoBoiHUKa. KoHieHcaTopbl. DHEPrisl CUCTEMBI 3apsiIOB U
ANIEKTPHYECKOTO OIS,

/Cp/

3.3

DJekTpocTaTHuecKoe MoJe B Bakyyme H Beniectse /I1p/

3.4

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

3.5

TMOCTOSIHHBIN DJIIEKTPUYECKHN TOK

VYcioBus CyIIecTBOBaHHS TOCTOSHHOTO 3JIEKTpHYECcKOro Toka. Cuia 1 MIoTHOCTh
TOKa. YpaBHEHUE HENPepbIBHOCTH. 3akoH OMa U1 OJJHOPOIHOTO Y4YacTKa LIeTH.
DNeKTPOABIKYIIast CHila M HarpsbkeHue. 3akoH OMa Ju1s HEOTHOPOHOTO y4acTKa
uenu. [IpaBuna Kupxroga. [Ipumeps! pacyera pa3BeTBICHHBIX dJIEKTPUUECKUX
nerrei ¢ momompio npaBuit Kupxroga. PaboTta 1 MOIIHOCTE ToKa. 3aK0H
xoyns-Jlenna.

/Cp/

3.6

IMOCTOAHHOE MATHUTHOE ITIOJIE B BAKYYME U BEIIIECTBE
MarnutHas uaaykuus. 3akoH buo-Casapa-Jlariaca, MarHUTHOE 110J1€
JBIDKyLIErocs 3apsa, cuna JlopeHna, 3akoH Ammnepa. Teopema o LUPKyJIALUU
JUIS BEKTOpa MarHUTHOM MHIYKIMU U ee npuMeHeHue. Teopema ["aycca mis
MAarHuTHOIO IOJIA.

MaruuTHbIE MOMEHTEI aTOMOB U MOJICKYJI. BeKTOp HaAMarHn4€HHOCTH BCILICCTBA.
Teopema o IMPKYJISLUY JUTS BEKTOpa HAMarHM4eHHOCTH. MarHuTHas
BOCITPUUMYHNBOCTb U MarouTHas MpOHUIAEMOCTD BEIICCTBA. Hal’[pﬂ)KCHHOCTB
MarHuTHOTO NoJjsl. Teopema o HUPKYIALUY U1 BEKTOPHI HAPSIKEHHOCTH
MarHuTHOIO I10JId. Y CJIOBUS JUISI MAarHUTHOTO TIOJIA Ha TpaHULIC pa3aeciia IBYX
cpel. JnamMarseTuku, napamarieTuku. @eppoMarHeTuku. MarHuTHbIN
ructepesuc. Temnepatypa Kropu. IIpupona peppomaruernsma.

/Cp/
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3.7

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

3.8

Omnpenenenue pabOTHI BBIXOJA AIEKTPOHOB H3 Metaiua. /Cp/




3.9

QJIEKTPOJJUHAMUKA

3aKoH 37eKTpoMarHuTHOM UHIyKImHU. [IpaBuio Jlenua. CriocoObl H3MEHEHUS
MarHuTHOTro noroka. Ilpuposa 3neKTpoOMarHuTHOM MHIYKIUU. SIBIIeHHNE
camonHAyKIuu. UuaykTuBHOCTS. B3anmuast nnaykmms. B3anmuast
UHIYKTUBHOCTB. Teopema B3aumHocTH. Tok cMemeHus. Teopema o LIUPKYJIISILUH
MarHUTHOTO MOJIS B CIIyyae MPUCYTCTBUS IEPEMEHHBIX IEKTPUUECKUX TOJIEH.
VYpaBHeHus: MakcBesia B UHTErpalbHOM dopme. /Jlex/

3.10

Uzyuenue sBineHus B3auMHOW MHIYKINHU.(CHATHE KPUBOM HAMAarHUYUBaHUS U
MIETIIN THCTEpe3nca ¢ moMoibo ocumiorpada.) /Cp/

Paznen 4. KOJIEBAHUS 11 BOJIHBI

4.1

DJIEKTPUYECKUE KOJIEBAHI A

Koneb6arenpHblii KOHTYp. CBOOOIHBIE HE3aTYXAOMIHE U 3aTyXaroIue
rapMOHHYECKHE KoseOaHus B KosiebaTesHOM KOHTYpe. PopMmyrta s meproja
Kosiebanuil. BeIHyXIeHHBIE rapMOHUYECKUE KojeOaHus B Koje0aTeIbHOM
KOHType. SIBnenue pe3onanca. [lepeMeHHBIN TOK. AKTHBHOE, HHAYKTUBHOE U
€MKOCTHOE COIIPOTHBIICHHE B LIETIH IEPEMEHHOT0 ToKa. PaboTa 1 MOLTHOCTH B
LeTTM ITePEeMEHHOT0 ToKa. J{efcTByIoIee 3HaYeHHE TOKa U HAIIPSDKEHHUS.

/Cp/

4.2

BJIEKTPOMATHUTHBIE BOJIHBI

DKCIepUMEHTATbHOE MOTyYeHHE JIEKTPOMArHUTHBIX BOJH. CyIllecTBOBaHe
SIEKTPOMATHUTHBIX BOJIH KaK CIIEJCTBHE ypaBHEHHH MakcBeuia.
JuddepeHmanbHoe ypaBHEHHE SIEKTPOMATHATHON BONHBL. CBSI3b MEXTY
BEKTOpaMH HAMPsHKEHHOCTH 3JIEKTPUYECKOT0 U MarHUTHOTO TOJeH B
SIEKTPOMArHUTHON BOJHE. [IpelOMIIEHHE IIEKTPOMATHUTHBIX BOJIH HA TPAHHUIIE
paszena IByX cpe. JHEPrus U UMITYJIbC JIICKTPOMArHUTHBIX BOJIH.

/Cp/

4.3

HccnenoBanue 3aryxaromux Kouebanuii B kosedbaressHOM KoHType /Cp/

Pazpnea 5. OIITHKA

5.1

TEOMETPUYECKAS OIITUKA.

[TonsiTre cBeTOBOTO JTyva. 3aKOH MPSIMOIMHEHHOTO PACIPOCTPAaHEHHS CBETOBBIX
Jy4eil B OJHOPOJHBIX CpefiaX. 3aKOH OTpakeHUsI. 3aKOH NpenomieHus. [Ipuniun
®epwma. [TonHoe oTpaxkenue. LleHTprpOBaHHBIE ONTUYECKUE CUCTEMBI.
[peoMiteHre CBETOBBIX JIydell Ha TOBEPXHOCTH CHEPHIECKOTO 3epKaa.
[Ipenomnenue cBeta Ha cepUvecKoil MOBEPXHOCTH pasjeiia IByX cpea. ToHkue
JH3BL M300pakeHre MPpeaMeTOB ¢ IIOMOIIbI0 JTH3. OCHOBHBIE
(oTomMeTpUYECKUE BETHYUHBI.

/Cp/

5.2

WHTEPOEPEHIUA U JUDPAKINA CBETA

KorepeHTHOCTh 1 MOHOXPOMATHYHOCTH CBETOBHIX BOJH. MHTEepdepeHuus crera,
yCIOBHE MakCUMyOB U MHHUMYMOB. OmnbiT FOHra. MHTepdepeHnus ceera B
TOHKHX IICHKaxX U mactuHkax. Onpenenenue auppaxuuu. [Tpunmun INolirexca-
Openens. Meron 30u Openens. [udppakuus OpeHens Ha KPYTJIOM OTBEPCTHH U
nucke. Judppakuus Opaynrodepa Ha onHol mwenu. Judpaxius Opaynropepa Ha
T PaKIOHHON pereTke.

/Cp/

5.3

JUCITEPCHUA U TTOJIAPU3ALINA CBETA

Mucnepcus ceeta. DiIeKTpoHHAs Teopust Aucnepcun cBeta. EctecTBeHHBIN 1
MOJISIPU30BaHHBIN cBeT. [lossipu3anus cBeTa Mpyu OTPAKEHUU U MPETOMIICHUN Ha
IpaHMLIEe IBYX AUDIICKTPUKOB. [IpoX0KaeHNE CBETA Yepe3 aHM30TPOIHbIC
kpuctaisl. [lonsprusanoHHble PU3MbI U TONIIpouabl. 3akoH Maimtoca. AHaimu3
MOJIAPU30BAHHOTO CBETA. BpaleHne miockocTH NOIsIpU3alyu.

/Cp/

5.4

Untepdepenuns ceera. OnbiT FOHra. (M3Mepenue JIMHHBI CBETOBOM BOJIHBI €
MOMOILBIO IM(PPAaKIUOHHOHN pemieTkH). (OnpeaesaeHue noxka3aTess MpeaoMICHHs
CTEKJIa ¢ MOMOIIBI0 MUKpOcKoma). /Cp/

5.5

IMposepka 3akona Manroca. (OnpexaeneHue kKodpPUIMEHTa TOTIIOMICHHUS
npo3payHbIx Ten). (OnpeneneHne yriia MoJHOW mossipu3anun). /Cp/

Paznen 6. JIEMEHTHI COEIIUAJIbHOM TEOPUM
OTHOCHUTEJIBHOCTH




6.1

[Toctynatsl cneunanbsHON TEOpUH OTHOCHTENBLHOCTH. [Ipeobpa3oBanus Jlopenua.
CrnencrBust u3 npeodpazosanuii Jlopenua. HTepBan Mex 1y cOOBITHSIMU.
Vmnynbe B crienuaibHOM TEOPUH OTHOCUTENbHOCTH. OCHOBHOW 3aKOH
PEeSITUBHCTCKON TMHAMHUKN MaTepUAIbHON TOUKH. DHEPTUs B CHEIHAILHON
Teopuu oTHocuTesnbHocTH. /Cp/

12

Paznen 7. KBAHTOBASA ®U3UKA

7.1

KBAHTOBAS OIITUKA

TennoBoe u3Iy4eHHe U ero xapakTepucTuku. 3akoH Kupxroda. 3akons! Credana
- bonprmana u cmemenust Buna. ®opmyiner Penes-/[xunca u [lnanka. I'nmoresa
[Tnanka. ®oronsl. PoTorddexr. YpaBHeHre DUHINTEHHA 17151 BHEIIHETO
¢doroaddekra. DHeprus u ummyibe porona. Japnenue ceera. dpdext Komnrona
U ero 3JieMeHTapHas TeopHs. EMMHCTBO KOPIYCKYJISIPHBIX U BOJTHOBBIX CBOMCTB
2JIEKTPOMArHUTHOTO M3JIy4eHHUs.

/Jlex/

7.2

KBanToBas ontuka /TIp/

7.3

BJIEMEHTbI KBAHTOBOU MEXAHUKU U ATOMHOU ®U3UKU
CriekTpbl aTOMOB U MoJieKyJl. CiekTp aToMa BoZioposa. Teopus aToma BOJ0poaa
o bopy. 'mmotesa ne bpotins. CeoticTBa BonH nie bpoiinst. CooTHomenne
HeomnpenenenHocreii ['elizen6epra. BonHoBas GyHKIUS U €€ BEpOATHOCTHAS
nuHTepnperanys. HabmogaemMple BETMYMHBI B KBAHTOBOH MEXaHUKE U HX
n3mepenus. Oouee ypasaenue lpenunrepa. CtalmoHapHOe ypaBHEHHE
IIpenunrepa. J[BrmxeHue cBOOOAHOM YacTHIIBI. [IBHXKCHHE B TIOTCHITHATILHOM sSIMeE.
[orennmanbHeiil 6apbep. ['apMoOHHYECKU OCIMILIATOP. ATOM BOIOpOIa B
KBaHTOBOM Mexanuke. CrivH 351ekTpoHa. CIMHOBOE KBAaHTOBOE YMCIO. [IpuHIwT
HEPa3IMYUMOCTH TOXKIECTBEHHBIX YacTHIl. DepMUOHBI U O030HBI.
[lepnonuueckas cucrema 31eMeHTOB MeHieneena.

/Cp/

12

7.4

OrmnpezeneHne TeMIIepaTyPHOi 3aBUCHMOCTH HHTEHCHBHOCTH U3y ICHUS HUTH
naMmbl HakanuBauus. (M3yueHne 3aKOHOB TETUIOBOTO H3JTyYEHHsI C TOMOIIBIO
sIpKocTHOTO Hpometpa.) /Cp/

7.5

Dotordpdexr. (CHATHE BOIBTAMIICPHOH, JIIOKCAMIEPHON U CIIEKTPAIbHOM
XapakTepucTHK (HOTOIIEMEHTA U ONpeeleHne paboThl BbIX0/a AJIeKTpoHa). /J1ab/

Paznen 8. ®PU3UKA ATOMHOI'O AAIPA U DJIEMEHTAPHBIX YACTHI

8.1

OJIEMEHTBI ®U3UKHN ATOMHOI'O SAJIPA

Hedext Maccsl 1 sHeprus cBs3u sapa. CIuH sapa U ero MarHUTHBIH MOMEHT.
Snepusie cunbl. Mozenu sanpa. PannoakTHBHOE H3ITyYEHUE U €r0 BUABL.  -pacmal.
-U3IIyYCHHUE. -U3JIyueHue. S nepHble peakliui U UX OCHOBHbIE TUIIBI. Peakuus

nenenus siapa. LemHas peakuust jgeneHust. Peakius CHHTe3a aTOMHBIX SIJIED.
/Cp/

10

8.2

3JIEMEHTHBI ©13MKU DJIEMEHTAPHBIX YACTUIL]

Kiaccsl aneMeHTapHBIX YacTHI] U BUIBI HX B3auMoeiicTeril. Kiaccupukarms
3JIeMEHTapHBIX yacTull. [IpuHIUI HEPa3IMYUMOCTH TOKAECTBEHHBIX YaCcTHUII.
CIyH U Apyrue KBaHTOBBIE YUCIIA 3JIEMEHTapHbIX. YacTUIIbl U aHTUYACTHLBL.
Bo3oHb! 1 pepMuoHbL. ApoHs! U Me30HEI. JlenToHsl. [IpoMexyTouHbIe O030HEIL.
KBapku U III00HBL

/Cp/

Paznen 9. CAMOCTOSATEJIBHAA PABOTA

9.1

IMonroroska k nexusim /Cp/

9.2

IMoaroroBka k 1abopatopHbM padotam /Cp/

9.3

IToaroToBka Kk mpakTHYeckuM 3austusm /Cp/

9.4

BeinonHeHne AByX KOHTpONBHBIX pabdot /Cp/

17,2

Pa3nen 10. KoHTaKTHBIE Yachl HA ATTECTALMIO

10.1

Kounrposbusle padotst /KA/

0.8

10.2

Koncynbranus nepen sx3amenom /KD/




10.3 Dx3amen /KD/ 1 0,35

10.4 3auer /KD/ 1 0,25

5. OHEHOYHBIE MATEPHAJIBI

OI1eHOYHBIE MAaTEPUAITBI IUTS IIPOBEICHHUS TPOMEKYTOUHO aTTeCTalluK 00YYAIOIINXCS IPHBEICHBI B IPUIIOKESHUH K pabodeit
IpOrpamMMe JUCHUILITHHBL

DOopMBI U BUIBI TEKYIIEr0 KOHTPOJIS [0 TUCIUIUTHHE (MOYIIIO ), BUIBI 3aIaHU#, KDUTEPUH HX OLICHUBAHUSI, pacpeielieHne 0aioB Mo
BH/IaM TEKYILIEr0 KOHTPOJIS pa3pabaThIBAOTCS MPEIOABATEIEM AUCIUIUTHHBI C YICTOM €€ CICUU(PHUKH U JOBOIATCS 10 CBEACHHS
00yJaIoIUXCsl HA IEPBOM YUeOHOM 3aHSITHUH.

TeKyIuii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBILSIETCS IPEMOJaBaTesieM TUCIMILIHHBI (MOIYJIs), KaK [IPABHIIO, C HCIIOJIb30BaHUEM
TECTOB WM IyTEeM MPOBEPKH MUCHMEHHBIX paboT, MPeIyCMOTPEHHBIX pab0YHMK IPOrpaMMaMu TUCHHILUIAH B paMKaX KOHTAKTHOU
paboThI ¥ CAMOCTOSITENBHON PaOOTHI 00YYAIOIIHXCAL.

6. YHAEBHO-METOANYECKOE H HTHOOPMAIIMOHHOE OBECIIEYEHWE JUCHUILTUHbBI (MOAY JIS)

6.1. Pexomenayemas Jutepatrypa

6.1.1. OcHoBHas auTEpaTypa

ABTOpBI, COCTaBUTEIH 3arnaBue W3zpatensc On. agpec
TBO. TOJT
JI1.1 [CaBennes 1. 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 [CaBennes 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, COCTaBHTEIH 3arasue Usparense O agpec
TBO. TOJI




ABTOpBI, COCTaBUTEIH 3arnaBue Wzparensc On. anpec
TBO. TOJT
JI2.1 |Ulamkapwun W.IT., O6mast ¢pusnka. COOpHUK 33124 Mockga: http://www.book.ru/bo
Kupbsros A.IL., KnoPyc, 0k/933565
Kyb6apes C.H., 2019
Pazunosa C.M.
JI2.2 |Bopo6ses A.A., UepTos|3amaunuk mo ¢pusnke Mockga: http://www.book.ru/bo
AT. KuoPyc, 0k/920827
2017

6.2 UndopmanuoHHbIe TEXHOJIOTHH, HCIOJIb3yeMble P OCYIIEeCTBIEHHH 00Pa30BaTeIbHOI0 MPoLecca Mo JHCHUIIINHE

(Mony.tro)

6.2.1 IlepeyeHb JIMLIEH3HOHHOI0 H CBOOOJHO PACIIPOCTPAHSIEMOr0 NPOrpaMMHOI0 odecneyeHust

6.2.1.1

[Ubuntu

6.2.2 Hepe'{el-n, IIpO(l)eCCl/IOHaJIle)IX 0a3 JAHHBIX U I/lH(l)OpMalIHOHHbIX CIIPABOYHBIX CUCTEM

6.2.2.1

EctecTBeHHOHAYUHBII 00pa3oBaTenbHbIN mopTai: http://en.edu.ru/

6.2.2.2

MexnayHapoaHas npodeccroHalbHas 0a3a naHHBIX «SpringerMaterialsy: https://materials.springer.com/

6.2.2.3

Koncynbrant mmoc

6.2.2.4

Tapant ACIINKT

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUIIJIMHBI (MOAY JIST)

7.1

y‘{€6Hble Ay JUTOPUU TSI IPOBEACHUSA 3aHATHI JICKIHMOHHOTI'O THIIA, YKOMIIJICKTOBAHHBIC CHCHI/IaHI/ISI/IpOBaHHOFI MC6CHb}O n
TEXHUYECKUMH CPEICTBAME O0YUYCHHS: MYyJIbTHMEIUITHOE 000pyJOBaHKE ISl IPEIOCTABICHHS yueOHON HH(OpMALHH
OOJIBIION ayTUTOPUHU W/WIIK 3BYyKOYCHIIMBAaIOLIee 000pyI0BaHHE (CTAallMOHAPHOE WIIM TIEPEHOCHOE).

7.2

V4eOHbIe ayIUTOPHH IJIs IPOBEACHHUS 3aHATHI CEMHHAPCKOTO THIIA, TPYHIOBBIX U HHIMBHIYaJIbHBIX KOHCYIBTALNH,
TEKYIICTO KOHTPOJIA U l'IpOMC)KyTO‘{HOf/i aTTeCTallii, YKOMIIJICKTOBaAHHBIC CHCLII/IaHPISI/IpOBaHHOﬁ MeOEIbIO U TEXHUYECKUMU
cpeacTBaMH 00y4eHUs: MyJIbTUMEANHHOE 000pyA0BaHHE W/NITH 3ByKOYCHIINBaIOLee 000py/10BaHHe (CTALHOHAPHOE HIIN
IIEPEHOCHOE)

7.3

[MomemeHust Ast CaMOCTOSATEIbHON paboThI, OCHALIICHHBIE KOMIIBIOTEPHOM TEXHUKON ¢ BO3MOYKHOCTBIO MOIKIIOUSHHUS K
cetu "MHTEpHET" M 0OECIIeUeHHEM JIOCTYTA B 3JICKTPOHHYI0 HH(POPMAIIHOHHO-00pa30BaTENLHYIO CPEAy YHHBEPCHUTETA.

7.4

IMomemnenus st XpaHeHUs! ¥ TPOPUIAKTUUECKOTO 00CTY)KUBaHUS yueOHOTO 000py10BaHUS

7.5

Jlaboparopuu, oCHaIlleHHbIE CIIEHANbHBIM JJaO0PaTOPHBIM 000PYI0BAHHEM:




