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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
IIPEACTABIICHUS O (GI3UUECCKUX 3aKOHAX OKPY)KAIOIIETO0 MUPA B X €ANHCTBE U B3aNMOCBSI3H; HABBIKOB IIPUMCHEHHS
MOJNOXKEHUH (hyHIaMEHTAIBHOH (hH3UKHU [IPU PEIICHUHN KOHKPETHBIX MIPEAMETHO-IPOPUIBHBIX 331a4; TEOPETUUECKOIT 1
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)XHEHIINX (PU3HMUECKIX MTPHOOPOB;

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: | F1.0.10

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

OIIK-1 Cnocoben peuiaTh NHXKCHCPHBIC 3a1a41 B HpO(bGCCI/IOHaJ'ILHOf/i JACATCIBbHOCTH C UCIIOJIB30OBAHUEM METOAOB €CTCCTBCHHBIX
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 NPHMEHEHHUS] OCHOBHBIX ITOHATHH 1 3aKOHOB KIIACCUYECKOW M COBPEMEHHOM (DM3MKH TS PELIEHHs TPEAMETHO-
PO MIIEHBIX 3a/1a4;

3.3.2 | HaBabIKaM¥ IPIMEHEHHUSI METOZIOB TEOPETHUYECKOTO M SKCIIEPUMEHTAIBHOTO HCCIEAOBAHNS (PU3HIECKUX OOBEKTOB,
IIPOIIECCOB W SBJICHUH, HABBIKAMHE MPOBEACHHS (PU3UIESCKUX HKCICPHMEHTOB TI0 33TaHHOW METOANKE M 00pabOTKN UX

pe3yabTaToB
4. CTPYKTYPA U COAEP KAHUE JUCIHHUIIJINHbI (MOAYJIS)
Kox HaumeHnoBanue pa3jiejioB U TeM /BUJ 3aHATHS/ Cemectp | YacoB | IIpumeyanue
3aHATHSA / Kype

Pazpen 1. PUSNYECKHUE OCHOBbI MEXAHHUKH




1.1

KNMHEMATUKA MATEPMAJIBHOU TOUKU IIpenmer u
METO/bl MEXaHUKH. MoJeny MaTepuaabHOI TOYKU U TBepaoro Tena. [lonstue
CHCTEMBI OTCUETa. BEKTOPHOE U KOOPJAMHATHOE ONUCAHUE IBUKECHUS
MaTepruaibHOH Touky. OCHOBHBIE KWHEMAaTHIECKHAE XapaKTePHCTHKU
MaTepUaJbHON TOUKU: pasinyc-BEKTOp, NEpEMELIEHUE, IPOMIEHHBIN TYTh,
Cpe/iHss U MTHOBEHHAs! CKOPOCTb, CPETHEE U MTHOBEHHOE YCKOPEHHE,
TaHIeHIMaIbHOE U HOPMAIIbHOE YCKOpeHUe. BpalarensHoe ABUXKEHNE
MaTepUallbHOI TOYKU. BEKTOpBI yriia HOBOpOTa, YIJIOBOM CKOPOCTU U YIIIOBOIO
yckopeHusi. CBsi3b MEXy YIJIOBBIMU U JIMHEHHBIMU BelTmunHaMHu. /JIex/

1.2

OrmpeziesieHre TIOTHOCTH TBEPAOIO TENa MPAaBHIBHOM TeOMETPUIECKO#
¢dhopmer. /J1a6/

1.3

Kunematnka marepuanbsHoit Touxu /IIp/

1.4

OCHOBbI ANMHAMUMKMU ITOCTVYITATEJIBHOI'O ABVDXEHW A TEJIA
ITocrynarensHoe nuxkeHue. [lepsriii 3akoH Hetotona. [loHsiTHE HHEPTHOM
Macchl Tena. Bropoii 3akon HetoroHa u nonstue cunsl. Tperuil 3akoH HeroToHa.
Bugst cun. Cuinta TSHKECTH, CHIa BCeMUPHOTO TSTOTEHUSI, CUIIa YIIPYTOCTH, CHIIa
TpeHus. HenHepimaipHble cucTeMbl oTcueTa. L[eHTpoOe)KHbIe CHIIBI MHEPLIUHU U
cmisl Kopromnca. /Jlex/

1.5

OCHOBBI JAWHAMHWKUA IMOCTYNATEIIbHOIO ABMKCHUA TEJIA /Hp/

1.6

W3yueHue 3aKOHOB TTOCTYMATEIBHOTO BHXKEHHS C TIOMOII[BIO MAIIHHBI
ATtByna. /JIab/

1.7

3AKOHBI UBMEHEHUA U COXPAHEHMA UMITYJIBCA, SHEPTMU U
MOMEHTA UMITYJIbCA Nmmynse
MaTepHUaIbHOM TOUKH 1 MEXaHUYECKOH CUCTEMBI, 3aKOH €T0 H3MEHEHUS U
coxpaHeHus. LIeHTp Macc MEXaHUYECKON CUCTEMBI U YPABHEHHE €TI0 JBHKEHHUS.
Kunetnueckas sHepris ¥ 3aK0H ee n3MeHeHHs. KoHcepBaTHBHEBIE U
HEKOHCEepBAaTUBHbIEC CHIbL. [loTeHnnansHas sHeprus. CBA3b MEXIY
MOTEHIMATBHON SHEPTrUel U CUJION. 3aKOH U3MEHEHHSI U COXPaHEHHsI MTOTHOM
MeXaHW4ECKOH SHEPIUU CUCTEMBI. MOMEHT MMIYJIbCa MaTEPHATbHON TOUKH U
MEXaHUIECKOM CHCTEMBI, 3aKOH €r0 N3MEHEHHS U coxpaHeHus. /JIex/

1.8

3aKOHBI H3MCHEHHS M COXPAHCHUS UMITYJIbCa, SHEPIHH 1 MOMEHTA
umnyneca /IIp/

1.9

IIpoBepka 3aKOHOB COXPaHECHHUS UMITYJIbCA U SHEPTUH MPU coyaapeHuu et /J1ad/

1.10

JANHAMUKA BPAIIATEJIBHOI'O JIBVMXXEHUA TBEPAOI'O TEJIA
OCHOBHO#1 3aKOH BpaIIaTeIbHOTO JBMKEHUSI TBEPOTO TEJIa BOKPYT
HEIOJBUXHOM ocu. MOMEHT uHepLuu. Bpluucienne MOMEHTOB MHEPLIUU
OJTHOPOAHBIX cUMMeTpUuHBIX Tell. Teopema IlITeiiHepa u ee npuMeHeHue.

Kunernueckasi SHEPTHsl BPAIIaTeIbHOTO JBIXKCHUS TBEPIOTO Telia.
/JIex/

JluHaMuKa BpalaTeabHOro ABMKEHUs TBepaoro tena /IIp/

I/I3yquHe JAVMHAMHUKHU BpallaTCIbHOIO ABMKCHHUA C ITIOMOIIBIO MasTHUKA
Ob6epOexa. /J1ab/

1.13

Mastauk Makcsenia. OnpezeneHne MOMEHTa HHEPIMH TeJl U POBEPKa 3aKoHa
coxpaHeHus sHepruu. /J1a6/

1.14

MEXAHMNYECKHE KOJIEBAHIA

Ormpenenenue Konebannil. XapaKTepUCTUKU FAPMOHUIECKIX KOJICOaHHH.
@Dopmyna croKeHHs ABYyX TApPMOHIUYECKHIX KonebaHui. [Ipumepst
KoJe0aTeIbHBIX CHCTEM: MIPY>KUHHBIA, MaTeMaTHYeCKuil 1 GU3NIECKUi
MasTHUKU. YpaBHEHHE 3aTyXaloIUX KoJleOaHuil U ero peieHue.
XapaKTepUCTHKHN 3aTyXaloINX KoJdeOaHui. YpaBHEHNE BRIHYKICHHBIX
KosebaHui Moj AefiCTBHEM rapMOHUYECKU 3MEHSIOMIelicA BHEIIHEH CHIIBI U €T
pelienue. SIBneHue pe3oHaHca.

/Jlex/

1.15

Mexannueckue xonedanus /I1p/

1.16

OmnpeneneHue yCKOPSHUS] CBOOOTHOTO MAJACHHS P MOMOIIH MATEMATHYECKOTO
MasTHuKa. /J1a6/

OmnpeneneHue MOIYIIS CIIBUTA C TIOMOIIBIO IPY)KHHHOTO MasiTHHKA. /J1ab/

Pazngen 2. TEPMOJUHAMMKA U MOJIEKVYJIAPHAS ®U3UKA




2.1

OJIEMEHTBI TEPMOJIMHAMUKN OcCHOBHBIE
OIpeNieNICHHs U MOHATHUS TepMoIuHaMuky. HyneBoe Hayano TepMOAMHAMUKA U
ToHsATHE TeMIepatypbl. TepMoanHaMudeckue GyHKIH cocTosHus. [IepBoe
HayaJio TepMoanHaMuku. TeroemkocTs. M3onponeccsl. Bropoe Hayano
TEPMOJUHAMUKH B PA3IUUHBIX HOopMyTupoBKax. IIoHSITHE TEIIOBOH MAIIMHBIL.
KIIJI TerunoBoit mammnsel. [ukn KapHo u reopema Kapno. HepaseHcTBo
Knaysnyca. DuTpomnus. Tperse Hauano TepMoguHaMuKH. /JIex/

2.2

OnemeHTs TepMoanHaMuku /TIp/
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Omnpenencaue ko3GdUIMEHTa BI3KOCTH )XUAKOCTH 10 Metoxy Crokca. /J1ad/

2.4

OJIEMEHTHI CTATUCTUYECKOU ®U3UKN.

OCHOBHBIE MTOJIOKEHUS KHHETHIECKOH TEOPHUH HACAITHFHOTO Ta3a. YPaBHEHUS
COCTOSIHMSL M/ICAIBHOTO U PEAIbHOIO ra3a. YpaBHEHHE KUHETHUECKOH TEOpUH
ra3oB Ajs naBieHus. @a3oBoe npocTpaHcTBO. OyHKIMA pacnpeaeaeHuUs.
Kiaccuueckas u kBaHToBas craructuka. Pacnipeaenenue Makcseia.
Bapomerpuueckas ¢popmyna. Pacnpenenenue bonbumana. [Tonsitue o
KBaHTOBO# craructike bo3e-Oinmrelina u @epmu-Iupaka. CBs3b SHTpONHH C
TEPMOJMHAMUYECKOH BEPOSITHOCTRIO. SIBIIEHNS NIepeHoca.

/Cp/

2.5

OmnpeeneHue OTHOMICHUS TEITIOEMKOCTEH ra3a METOIOM aHabaTHYECKOro
pacmupenus. /J1a6/

2.6

DeMeHTHI cTaTUCTHIecKoi (usuku /T1p/

Paznen 3. JJIEKTPUYECTBO U MATT'HETHU3M

3.1

SJIEKTPOCTATHYECKOE IIOJIE B BAKYYME

OnekTpudecKuil 3apsa 1 dIEKTpocTaTHYeCKoe mone. HanpskeHHOCTh 1
NOTEHIIMAN MIEKTPOCTATUUECKOro 1oist. CBOUCTBO CyNEpO3ULIUY JUIs
ANIEKTPOCTATHUECKUX MoJiel. CBA3b MEXy HAPsHKEHHOCTBIO
ANIEKTPOCTATUUECKOr0 MO ¥ noTeHnuanoM. IIoTok BekTopa HanpsKEHHOCTU
JIIEKTPUYECKOTO MO Yepe3 NoBepXHOCTh U Teopema I'aycca. [Ipumenenue
TeopeMsl ['aycca K pacueTy 3JIeKTpOCTaTUUecKUX noneil. Teopema o HUpKyIAIUU
JUISL BEKTOpA HANPSXKEHHOCTH JEKTPUIECKOTO MOJIA.

/Jlex/
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SJIEKTPOCTATUYECKOE TIOJIE B ITPOBOAHUKAX 1 JUDJIEKTPUKAX
DNEeKTpUYECKU U0 U SJIEKTPUUECKUN AUTTONBbHBIM MOMEHT. J{UIIONbHBIE
MOMEHTBI MOJIEKYJ TUdJIeKTpHKa. [1oJsipHbIe  HEMONISPHBIE JUIIEKTPUKH.
Tlonsipuzanusa quanexrprukoB. Bekrop nomsipuzannu. Teopema ["aycca ains
BEKTOpa MOJIIpU3aLuu. BEKTOp 37EKTpUYECKOro CMEIIEHUS. YCIOBUS HA
TpaHULE ABYX AUAJIEKTPUKOB. I[pOBOJHUKM B JIEKTPOCTATUYECKOM II0JIE.
DJEeKTPOEMKOCTh YeAUHEHHOr0 IPOBOJHMKA. KoHIeHCaTOpbl. DHEPrHsl CUCTEMBI
3apsI0B U 3JIEKTPUUYECKOTO MOJIS.

/JIex/
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DJeKTpocTaTHYecKoe Tolie B Bakyyme 1 Bemectse /I1p/

3.4

HccnenoBanue anekrpoctaTiueckux mosei. (M3ydenune 3akona Oma.) /J1a6/

3.5

MNOCTOAHHBIN SJIEKTPUYECKHU TOK

YcnoBHs CyIECTBOBAHUS TOCTOSHHOTO 3IEKTpHUYecKoro Toxka. Cuna u
IUIOTHOCTh TOKA. YPaBHEHUE HEMPEPBIBHOCTH. 3akoH OMa Uit OTHOPOAHOTO
ydJacTka LenH. DIEeKTPOABIDKYIIAs CHila U HanpsbkeHue. 3akoH OMa Ju1st
HEOIHOpOoAHOro yyacTka nemnu. [IpaBuna Kupxroda. IIpumepsr pacuera
Pa3BETBICHHBIX dJIEKTPUUYECKUX Lenel ¢ moMouibio mpasui Kupxrodga. Pabora u
MOIIHOCTB TOKa. 3akoH Jxoysa-Jlenna.

/JTex/

3.6

IMocTosuubIA Anexrpuaeckuii Tok /T1p/




3.7

MNOCTOAHHOE MATHUTHOE IIOJIE B BAKYYME 1 BEIIIECTBE
MarnuTHas uaaykius. 3akoH buo-Caapa-Jlannaca, MarHuTHOE 1ose
JBIKYyLIEerocs 3apsiaa, cuna Jlopenna, 3akon AMnepa. Teopema o IUPKyIsaun
Ul BEKTOpa MarHUTHOM MHAYKUUY U ee npuMeHenue. Teopema ['aycca mis
MarHUTHOTO MOJIS.

MarsuTHbIE MOMEHTBI aTOMOB U MOJIEKYJI. BeKTop HaMarHMYEHHOCTH BELIECTBA.
Teopema 0 HUPKYIALUY Ul BEKTOpa HAMarHU4€HHOCTU. MarHuTHas
BOCIIPMMMYHMBOCTb U MAarHUTHAS IIPOHULIAEMOCTH BelecTBa. HanpsskeHHOCTh
MarHuTHoro nomus. Teopema o HUPKyNALMHY A1 BEKTOPbI HAMTPSXKEHHOCTH
MarHUTHOTO NOJA. YCJIO0BMSI U1 MarHUTHOIO NOJIs1 HAa TPaHULIE pa3zena AByX
cped. JluamarseTuky, napamarieTUkd. GeppoMarHeTuku. MarnuTHbII

rucrepesuc. Temneparypa Kropu. [Ipupona ¢peppomarnerusma.
/Jlex/

3.8

ITocTossHHOE MAarHUTHOE TIOJIe B BakyyMe U Berectse /I1p/
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OmnpeencHue OTHOMICHUS 3apsia JJICKTPOHA K €r0 MacCce METOIOM MarHeTPOHA.
(OnpeneneHre ropu30HTAIBHON COCTABISIFOIIEH HHAYKIIMA MATHUTHOTO MOJIS
3emun) /J1a6/

3.10

Ompenenenne padOTHl BEIX0O/a AJIEKTPOHOB U3 MeTaia. /J1ab/

3.11

SJIEKTPOAMHAMUKA

3akoH anekrpomMarHuTHOH HHAYKMHU. [IpaBuio Jlenna. Croco6b! n3MeHeHHs
MarHUTHOTO TTOTOKa. [Iprposia 31eKTpoMarHUTHON HHAYKINH. SIBIeHune
camouHayKuuu. MuaykruBHOCTh. B3aumuas unnykuus. Bzaumuas
WHIYKTUBHOCTB. Teopema B3auMHOCTH. Tok cmelieHus. Teopema o UpKyIsIuu
MarHUTHOTO MOJIS B CITy4ae MPUCYTCTBUS NMEPEMEHHBIX 3JEKTPHUYECKHX MONEH.
YpaBHenust MakcBeia B MHTErpaibHON Gopme. /JIex/

3.12

Onexrponuaamuxa /Tp/

3.13

W3yuenue siBneHus B3anMHo#M HHAyKIun.(CHITHE KPUBOM HAMATHUYMBAHUS U
MIETJIM TUCTEPE3rca ¢ MOMOIIbIO ociuniorpada.) /J1ab/

Paznen 4. KOJIEBAHUSA U BOJIHBI

4.1

SJIEKTPUYECKUE KOJIEBAHIA

Konebarensupiit KoHTYp. CBOOOAHBIE HE3aTyXalolUe U 3aTyXaloliye
rapMOHHYECKUE KoJIeOaHHsI B KomebaTeIbHOM KOHTYpe. DopMyra Juts meproaa
KonebaHni. BEIHYXIeHHBIC TapMOHIYECKUE KOJICOaHHs B KOIEOAaTETHHOM
KOHTYpe. SIBneHue pe3oHaHca. [lepeMeHHbI TOK. AKTUBHOE, HHAYKTHBHOE U
€MKOCTHOE COITPOTHBIICHUE B IIEMTU IEPEMEHHOTO TOKa. PaGoTa 1 MOLTHOCTH B
IIETIN TIEPEMEHHOr0 ToKa. J[eficTByIOIIee 3HaUCHNE TOKA M HAIPSDKCHHUS.

/JTex/

4.2

SJIEKTPOMATHHUTHBIE BOJIHBI

DKcHepuMEHTANILHOE MTOy4YeHUE 3JIEKTPOMAarHUTHBIX BOJH. CylliecTBOBaHHE
QIIEKTPOMATHUTHBIX BOJH KaK CIIC/ICTBHE yYpaBHEHHI MakcBerna.
Juddepennuansaoe ypaBHSHHE 3IEKTPOMAaTHUTHOHN BOTHEL CBSI3b MEXIY
BEKTOpaMH HaIlpsHKEHHOCTH AJIEKTPUYECKOro M MarHUTHOT'O TIoJIeH B
3JIEKTPOMArHUTHOH BojHE. [IpenomiieHue 31eKTpOMarHUTHBIX BOJH HA TPaHULE
paszena IByX cpell. DHepTus U HMITYIIbC JIEKTPOMAarHUTHBIX BOJIH.

/JTex/
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HccnenoBanue 3aTyxaromux konedanui B koiebareabHoM KoHType /J1ab/

Pa3pen 5. OIITUKA

5.1

T'EOMETPUYECKAS OIITHUKA.

IonsTue cBeToBOrO Mydya. 3aKOH MPSIMOIMHEHHOr0 PaCIPOCTPAHEHNUS CBETOBBIX
Jydell B OMHOPOIHBIX Cpelax. 3aKOH OTPaXKEHUs. 3aKOH IPEJIOMIIEHUSI.
ITpunnun ®@epma. Ionnoe orpaxenue. LleHTpHPOBaHHBIE ONTUYECKUE CHCTEMBL.
IIpenomneHue cBETOBBIX JIydeil Ha MOBEPXHOCTU c(hepUIECcKOro 3epKaa.
Ipenomienue cBera Ha cheprUUECKON TOBEPXHOCTH pa3Jiena ABYX cpea. ToHkue
nH3BL 300pakeHre IpeMeToB ¢ IIOMOIIbI0 JINH3. OCHOBHEIC
(oToMeTprUECKHEe BETNIHHBL.

/Jlex/

52

DJeKTpOMarHUTHBIC KOJIeOaHuUs U BOJNHEL ['eomerpudeckas ontuka /I1p/
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WHTEPOEPEHIIVA 1 AUDPAKIINA CBETA

KorepeHTHOCTh 1 MOHOXPOMAaTHYHOCTb CBETOBBIX BOJIH. MIHTEpdepeHuus cera,
yCIIOBHE MakCUMyoB 1 MEHUMYMOB. OnbIT FOHTa. VHTepdhepernus ceeta B
TOHKUX INICHKaX M IacTHHKax. Onpenenenue quppakunu. [puamun [oiirenca
-®Openens. Meron 308 @penens. Judpakuus OpeHens Ha KPYTriaoM OTBEPCTUH U
nucke. Judpaxus Opayrrodepa Ha onHoit mwenu. Judppakuus Opayarodepa
Ha TU(PaKIMOHHON pereTke.

/JTex/
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JUCIIEPCUA U TIOJIAPU3ALIA CBETA

Jucnepcus cBeTa. DIEKTPOHHAS TEOPUs TUCIEPCUU CBeTa. EcTecTBEHHBIH 1
NoJsIpU30BaHHbIN cBeT. [lomspusanus cBera Ipyu OTPAXKEHUU U IPEIOMIECHUH Ha
IpaHULe ABYX AUAJIEKTPUKOB. IIpoxokaeHue cBeTa uepe3 aHu30TPOIIHbIE
kpuctanisl. [lonspusannoHHble TPU3MbI U IOIIporasl. 3akoH Mamroca. AHamu3
MONAPU30BaHHOTO CBETA. BpallieHne mIockocTH NOJIIpU3aliu.

/J1ex/

5.5

Bonnosas ontuka /TIp/

5.6

Wnrepdepenius ceera. Onpit FOHra. (V3MepeHne IIMHHBI CBETOBOM BOJHBI €
MOMOIIBIO U paKHOHHON peteTkr). (Onpe/eneHne moKa3aTels MpeIoMICHHs
CTeKIa C MOMOIIBI0 MUKpOcKoma). /J1ab/

5.7

ITpoepka 3akoHa Mamtoca. (Onpenenerue ko3 PUITHEHTA TOTIOMIEHHS
mpo3pauHbIx Ten). (OnpeaeneHne yriia mojJHoN noispusaiun). /J1ad/

Paznen 6. 9JIEMEHTBI CIIEHIMAJIBHOU TEOPUHN
OTHOCHUTEJIBHOCTH

6.1

IMocTynaTs! criennanbHON TEOPHN OTHOCHTENBHOCTH. [Ipeodpa3oBanns
Jlopenna. CrnenctBus u3 mpeodpasosanuii Jlopernna. MHTepBan Mexmy
coObITHSIMU. VIMITyJIbC B CrIeIMaIbHOM TE€OPUH OTHOCUTENEHOCTH. OCHOBHON
3aKOH PEIATUBHCTCKON THHAMHKH MaTepHAbHON TOYKU. DHEPIHs B
CHeNHANTBHON TEOPUH OTHOCUTENbHOCTH. /Cp/

Paznen 7. KBAHTOBAS ®U3UKA

7.1

KBAHTOBA: OIITUKA

TermoBoe M3ITy4eHUE U €T0 XapaKkTepucTHKU. 3akoH Kupxroda. 3akoHbl
Credana - borpimana u cmemenns Buna. @opmynst Penest-Jxuaca u [Tnanxa.
T'unoresa [Tnanka. @oronslr. Potodddexr. YpapHeHne DHHIITSHHA 15
BHeIIHero Gorodddexra. DHeprus u uMmyiasc GoroHa. /laBieHue cBeTa.
S¢dexr KomnTona u ero anemenTapHas Teopus. EXMHCTBO KOPITYCKyITAPHBIX U
BOJIHOBBIX CBOMCTB 3JICKTPOMArHUTHOIO U3Ty4CHUSL.

/Jlex/

7.2

KsanroBas ontuka /I1p/
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OJIEMEHTHI KBAHTOBOM MEXAHUKU 1 ATOMHOUN ®U3NKHU
Criextpsl aToMOB U MoJieKys. CriekTp aroMa Bogopoza. Teopust aToma Boroposa
nio bopy. ['unoresa ne bpoitns. Coiictea BonH e bpoiins. CooTHoteHune
HeonpeneneHHocTeil ['eizendepra. BomHoBas GyHKIMA 1 ee BEpOITHOCTHAS
uHTepnpeTanus. HabmogaeMplie BeIMYMHBI B KBAHTOBOW MEXaHHUKE U UX
n3Mepenus. O6mee ypasaenue Llpenunrepa. CranuoHapHOe ypaBHEHHE
penunrepa. JIBrkeHre CBOOOTHON YaCTHIIL. J[BUKEHUE B MOTECHIIMATBHON
sive. [TorenmmaneHeIi 6apbep. ['apMoHIUeckii ocMIsTOp. ATOM BOJOPOAA B
KBaHTOBOH MexaHuke. CruH anekrpoHa. CHMHOBOE KBaHTOBOE uucio. [Tpunimmn
HEePa3IMINMOCTH TOXKJICCTBCHHBIX YacTUIl. DepMUOHEI 1 GO30HHI.
Ilepuognueckas cucrema neMeHToB MeHeneena.

/JTex/

7.4

OneMeHTHI KBaHTOBON MEXaHHUKHU U aTOMHON (usnku /T1p/

7.5

OrmpezienieHue TeMIIEpaTypHOH 3aBUCHMOCTH HHTEHCUBHOCTH NU3JTy4CHUS] HUTH
JaMIbl HakauBaHWA.(V3ydeHne 3aKOHOB TEIIOBOTO M3ITyIEHHS C TOMOIIBIO
SIPKOCTHOTO ITupomeTpa.) /J1ab/

7.6

Doroapdext. (CHITHE BOIBTAMIIEPHOM, JIIOKCAMIIEPHON U CIIEKTPaIbHOM
XapaKTepUCTUK (POTOAIEMEHTA U ONpeeeHne paboThl BEIX0A
anekTpoHa). /J1ad/

Paznen 8. PU3UKA ATOMHOI'O AJAPA U DJIEMEHTAPHbBIX YACTHUIY




8.1 OJIEMEHTBI ®U3UKN ATOMHOI'O SAJIPA 2

Hedexr macchl u 3Heprus cBs3u sapa. CIuH sapa U ero MarHUTHBIH MOMCHT.

Snepubie cvtbl. Monenu siipa. PamuoakTiBHOE H3ITyIE€HUE U €T0 BUJBL. -

pacmaj. -u3nydeHue. -u3IydeHue. SaepHble peakiuu U UX OCHOBHBIE THIIBL.

Peaxuus nenenus anpa. Lennas peakuus nenenus. Peakuus cuHTe3a aTOMHBIX

aaep.

/JTex/
8.2 OJIEMEHTBI ®N31KU DJIEMEHTAPHBIX YACTHUIL] 2

Kraccol aneMeHTapHbIX 4acTHI U BUIBI UX B3auMoaencTeuil. Knaccuduxarus

3JIEMEHTAPHBIX YacTHL. [IpMHINI HEPA3IMUUMOCTH TOXKIECTBEHHBIX YacTHULL.

CrnuH 1 Ipyrue KBaHTOBBIE YUCIIA dJICMEHTApHBIX. YacTHIIBI 1 aHTHYACTHIIBI.

Bosons! 1 pepMuonbL. AnpoHB! 1 Me30HEL JlenToHb!. IIpomMexyTodHbie 0030HBI.

KBapku 1 TI100HBI.

/J1ex/
83 OneMeHTH! (PU3NKA aTOMHOTO S1Ipa U dJIeMeHTapHbIX yactull. /T1p/ 2

Paznen 9. CAMOCTOSATEJBHASA PABOTA
9.1 IToxroroBka k nekiusim /Cp/ 9
9.2 IMoxroroka k mabopaTopHbiM padotam /Cp/ 18
9.3 IToaroroBka K mpakTHYecKuM 3aHaTusM /Cp/ 18
9.4 BrImonHeHne KOHTpOIBbHOH padotht /Cp/ 8,6
9.5 Moxroroska k nekuusim /Cp/ 18
9.6 ITonroroBka k mpakTHyeckuM 3auatusm /Cp/ 18
9.7 Ioxroroka k mabopatopHsM pabotam /Cp/ 18
9.8 Ioxaroroeka k 3auery /Cp/ 8,75

Paznen 10. KonTtakTHbIE Yachl Ha aTTECTALMIO
10.1 KontponbsHnas padora /KA/ 0,4
10.2 Koncynbranus nepen sxzamerom /KD/ 2
10.3 Ox3amen /KD/ 0,35
10.4 3auer /KA/ 0,25

5. OHEHOYHBIE MATEPUAJIbI

OrneHouHbIe MaTepHaNbl A IPOBEACHUS MPOMEKYTOUHON aTTeCTalMK 00yJaroIUXCsl IPUBECHB! B MPUIIOKEHHH 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 IIPENofaBaTesieM NUCIUIUIAHBI (MOIYNs) B paMKax KOHTaKTHOW
paboTHI 1 caMOCTOATETHHOM paboThl o0ydaronmxcs. [t pUKCHPOBaHHS PE3yNbTaTOB TEKYIIETO KOHTPOJIS MOXET HCIIOIB30BaThCS

6. YAEBHO-METOJUYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHUE JUCHHUIIJIMHBI (MOXYJIA)

6.1. Pexomenayemasi iuteparypa




6.1.1. OcHoBHasI TUTepaTypa

ABTOpBI, COCTaBUTEIH 3armaBue Wznarensc Omn. agpec
TBO, FOJ
JI1.1 |Yepros A.T., O6mas pusuka Mocksa: | http://www.book.ru/bool
Bopobser A.A., KnoPyc,
Makxkapos E.®., 2020
Oszepos P. I1., Xpomon
B..
JI1.2 | Cagenbes U. B. Kypc o6re#t ¢pusuku. T. 2. DIEKTpUIECTBO U MarHETU3M. CaHkT- https://e.lanbook.com/bg
Bomnpl. OnTrka: yaeOHoe mocoone [eTepOyp
r: Jlanp,
2018
JI1.3 | Cagenbes U. B. Kypc obme#t ¢pusuku. T. 3. KBantoBas ontruka. ATOMHas CaHkT- https://e.lanbook.com/bg
(uznka. Ousnka TBepaoro Tena. Ou3nKa aTOMHOTO Sapa 1 [etepOyp
3JIEMEHTAPHBIX YacTHIl: yueOHOe ocobue r: Jlans,
2018
JI1.4 | Casennes U. B. Kypc obmeit ¢pusuku. T. 1. Mexanuka. MonekyssipHast CaHkT- https://e.lanbook.com/bg
¢usnka: yaebHOE mocooue [etepOyp
r: JlaHp,
2019
6.1.2. Jlono/iHUTE IbHAS JIUTEPATypa
ABTOpBI, COCTABUTEIH 3arnaBue Wznarensc 3. agpec
TBO, TONI
JI2.1 [BopobseB A.A., 3agavHuK 10 (pHU3HKe 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
Kupsbsnos A.I1., KnoPyc,
Ky6apes C.1., 2019
Pazunosa C.M.

6.2 I/IH(l)OpMaIIl/IOHHbIe TEXHOJIOTMH, UCIIOJIb3YyEeMbl€ IPU OCYIIECTBJICHUHA OﬁpaBOBaTe.ﬂLHOFO nmpouecca 1mo IMCUUIJInHe

(Mony.Jio)

6.2.1 TlepeyeHb TULEH3HOHHOIO U CBOOOJHO PACIIPOCTPAHSIEMOI0 IPOIPAMMHOIO0 o0ecneyeHust




6.2.1.1

MS Office

6.2.2 Ilepeyenn npodeccuoHAIBHBIX 023 JaHHBIX U MH(GOPMALMOHHBIX CIIPABOYHBIX CHCTEM

6.2.2.1

EcTecTBeHHOHAYYHBIH 00pa3oBaTeNIbHBIN TopTai: http://en.edu.ru/

6222

MexnyHaponHas IpodeccroHanbHas 6a3a TaHHBIX «SpringerMaterialsy: https://materials.springer.com/

6.2.2.3

KoncynbranT moc

6224

I'apant ACIIKT

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJISA)

7.1

YaeOHbIe ayAUTOPUH IS IPOBEACHUS 3aHATHH JISKIHOHHOTO THITA, YKOMIUIEKTOBAaHHEIE CIICIIHAIN3HPOBAaHHON
MeOeIbI0 ¥ TEXHUYECKUMH CPEICTBAMH O0YUIEHUS: MyIbTHMEIIMIHHOE 000pyAOBaHHE IS IIPEIOCTABICHHS YIeOHOM
rHpOpMaIuK OONBLION ayAUTOPUH W/UITH 3BYKOYCHIIMBaIolee 000pyIoBaHKe (CTAllHOHAPHOE WII TIEPEHOCHOE).

7.2

YueOHbIE ayAUTOPUH AT IPOBEACHUS 3aHATHH CEMHUHAPCKOr0 TUIIA, TPYHIIOBBIX M MHIUBUIYAIbHBIX KOHCYIBTAIIHH,
TEKYILEro KOHTPOJIS U TPOMEKYTOUHON aTTECTAlNH, YKOMILUICKTOBAHHBIE CIIEIUATM3UPOBAHHON MEOEITbIO U
TEXHUYECKIMH CPEICTBAMH 00yUEHHUS: MyJIbTHMEIHIHOE 000pY/I0BAHIE H/UITH 3BYKOYCHIIMBAIOIIEEe 000PY/I0BaHUE
(cranroHapHOE WITH TIEPEHOCHOE)
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IomemneHus 111 CaMOCTOSTENBHOM PadOThI, OCHAIICHHBIE KOMIIBIOTEPHOH TEXHUKOH C BO3MOXKHOCTBIO TIOKITIOUCHHS K
cetu "MHTepHET" U 00ecneueHueM JOCTYIIA B HJICKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTEIbHYIO Cpely YHUBEPCHUTETA.

7.4

INomemntenus s XpaHEHHU U IPOMIIIAKTHYECKOTO 00CTYKUBAaHHS yIeOHOr0 000pyI0BaHNS

1.5

Jlabopatopuu, OCHaIICHHBIC CIICIHATBHBIM Ja00pATOPHBIM 000PYIOBAaHUCM:

7.6

JlabopaTopus MEXaHUKHU, BKITIOYAIOIas: 0JIOK A1eKTpoHHbI @M 1/1, mammua AtByna @M1 1, mastHrK MaxcBeiia
OM12, ynuBepcanpHblii MasTHUK @M 13, maaTHuK O6epOexa ®PM 14, monyns FOnra u moayns casura ®M 19,
coynapenue mapos ®M17;

7.7

JlaGopartopust 2JIeKTpUUECTBa U MarHeTu3Ma, Bltoyatommas: crenasl TKO anekrpudecTBa 1 MarHeTU3Ma, B TOM YHCIIE
ocimuniorpader C1-94, reHepaTophl CUTHAIOB HU3KOYACTOTHBIC ['3-118, HICTOYHUKN MATaHKS, Mara3uHbI COMMPOTHBIICHUH,
Habop moxyneit OIID;

7.8

JlaGopaTopus ONTHKH, BKITIOYAIOMIAs KOMIUIEKT onTideckoro odopynoBanns PMC, B ToMm uncie: 6a3bl ONTHYECKOI
CKaMbH, TTOIYIIPOBOIHUKOBBIE JIa3ePhl C FOCTUPOBOYHBIM MOJYIEM, (POTOIPHEMHHKH, HAOOp JTHH3, 3KpaHbI ¢ MACIITaOHON
ceTKoi; aBToTpancdopmarop onnodasusiid JIATP-2,5; komrutekt Ghosuii.




