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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#
¢dopmer. /Cp/

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
MEXaHUYECKOM CUCTEMBI, 3aKOH €ro N3MEHEeHHs U coxpaHenus. /Cp/

1.8

ITpoBepka 3aKOHOB COXPAHEHUS HMITYJIbCA M SHEPTHH NIpH coyaapeHun ten /Cp/

1.9

JNMHAMUKA BPAIIATEJIbBHOI'O JABVDKEHWA TBEPAOI'O TEJIA
OCHOBHOI1 3aKOH BpallaTeIbHOrO IBMXKEHUS TBEPOTO TeJla BOKPYT
HEIOJBMXHON oc. MOMEHT uHepuuu. Beruucienne MOMEHTOB HHEPLIUU
OJTHOPOAHBIX cUMMeTpHUUHBIX Tel. Teopema lllTelinepa u ee npuMeHeHue.

Kunerndeckast SHEPIHst BpaIATEIbHOTO JIBHXKEHHUS TBEPIOTO TENA.
/Cp/

1.10

I/IBy‘IeHI/IC JAWHAMHWKA BpaIaTeIbHOTO ABMKCHUS C ITOMOIIBIO MasATHUKA
Ob6ep0exa. /Cp/

Masitauk Makcsenia. OnpejienieHne MOMEHTa HHEPIIMH TeJ U MPOBEPKa 3aKOHA
coxpaHeHus sHepruu. /J1ad/

1.12

MEXAHNWYECKUE KOJIEBAHU S

Onpenenenue konebaHmid. XapakTepUCTHKA TAPMOHUIECKIX KOJIeOaHHI.
dopMyrna CIIoKEeHHs ABYX TapMOHUYECKHUX KoneOaHuid. [Ipumepsr
KOJeOaTEeIbHBIX CUCTEM: TIPYKUHHBIN, MATEMaTHUCCKUH U (pU3NICCKUit
MasTHUKA. YpaBHEHHE 3aTyXalOIINX KOJICOaHUH 1 ero perieHue.
XapaKkTepUCTUKH 3aTyXalOIUX KoJIeOaHUH. YpaBHEHNE BBIHYKICHHBIX
Koje0aHui oA ASHCTBHEM T'apPMOHUYECKU U3MEHSIOIIEHCS BHELITHEN CUJIBI M €r0
peleHue. SIBieHue pezoHaHca.

/Cp/

1.13

OmnpeneneHne yCKOPEHUSI CBOOOTHOTO NMAJACHUS TP MOMOIIM MaTEMATHIECKOTO
masitTHuka. /Cp/

1.14

OmnpeneneHnue MOAYIIS CIBUra C TIOMOIIBIO MPYKHHHOTO MasiTHUKA. /Cp/

Pazpen 2. TEPMOJUHAMUKA U MOJIEKYJIAPHAS ®U3UKA

2.1

OJIEMEHTBI TEPMOJIMHAMUKN OcHOBHBIE
OIpeNeNICHUs U MOHATHUS TepMoauHaMuKky. HyneBoe Hayano TepMOAMHAMUKA U
MoHATHE TeMIlepaTypbl. TepMoanHaMudeckue GyHKIH cocTosHAs. [IepBoe
HayaJio TepMoanHaMuku. TeroemkocTs. M3onponeccsl. Bropoe Hayano
TEPMOIUHAMUKH B Pa3IHYHBIX GopMynupoBKax. [IOHITHE TEIIOBOW MAIIUHBL.
KIIJI TerunoBoit mammnst. [ukn KapHo u Teopema Kapno. HepaseHcTBo
Knaysnyca. Durpomnus. Tperse Hauano TepmoanHaMuku. /Cp/




2.2

Omnpenenenue ko3HUIMEHTa BI3KOCTH XUAKOCTH 110 MeToxy Crokca. /Cp/

23

SJIEMEHTBI CTATUCTUYECKOU OU3UKU.

OCHOBHBIE ITOJIOXKEHUS] KHHETUYECKON TEOPUU UICAIBHOTO ra3a. YpaBHEHHUs
COCTOSIHMSL UICAJIBHOIO U PEAJIBHOIO ra3a. YpaBHEHUE KUHETHUECKOW TEOpUHU
ras3oB 1Jis faBiaeHus. @a3oBoe NpocTpaHcTBO. DYHKIMSA paclpeieeHus.
Knaccuueckas u kBaHToBas cTaThcTHKa. Pacnipenenenne Makcsenna.
Bapomerprueckast ¢popmyna. Pacnpenenenne bonsnmana. I[Torstue o
KBaHTOBOMH cratucTike bosze-OiHmTeiHa n ®@epmu-/upaka. CBsS3b SJHTPONUU C
TEPMOIMHAMHUYECKOIH BEPOSATHOCTBIO. SIBIIEHMs TepeHoca.

/Cp/

2.4

OrmpenieneHue OTHOMEHHS TEINIOEMKOCTEH ra3a METOIOM a1nabaTHIECKOro
pacumpenus. /Cp/

Pazpen 3. JJIEKTPUYECTBO U MAT'HETHU3M

3.1

OJIEKTPOCTATUYECKOE ITIOJIE B BAKYYME

DJeKTprudecKuil 3apsa U IeKTpocTaTudeckoe noue. HanpsokeHHOCTh U
MOTEHIIHAN AJIEKTPOCTaTHUECKOro mossi. CBONCTBO CyNEepHO3HLIUH IS
ANEKTPOCTATUUECKUX Mosiel. CBA3b MEX Ty HANPSKEHHOCTBIO
3NEKTPOCTATUYECKOr0 OIS ¥ OTeHIManoM. [1oTok BekTopa HanpsKeHHOCTH
3JIEKTPUYECKOro 0N 4epe3 MOBEpXHOCTh U TeopeMa I'aycca. IIpumenenue
TeopeMsl ['aycca k pacyeTy anekTpocTaTudeckux nonei. Teopema o LUPKyISALIUU
Ul BEKTOpa HAIPSKEHHOCTH JIEKTPUUECKOTO MO,

/JTex/
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OJIEKTPOCTATHUYECKOE TIOJIE B ITPOBOAHUKAX 1 JUDJTEKTPUKAX
DNEKTPUYECKAN A0 U SJIEKTPUICCKAN AUMONbHBI MOMEHT. J{UITONbHBIC
MOMEHTBI MOJIEKYJI TUAJIeKTpUKa. [losipHbIe M HEMONSPHBIE JUAJIEKTPUKH.
Ionspuzanus quanexrpukos. Bexrop nonspusanuu. Teopema Iaycca st
BEKTOpa MoJIsIpU3aluu. BeKTop 3eKTprHuecKoro CMeIeHus. YCIIOBUS Ha
rpaHuLe ABYX JUAJIEKTPUKOB. [[pOBOJHHUKM B JIEKTPOCTATUYECKOM IIOJIE.
DNEKTPOEMKOCTh YEAMHEHHOT0 ITPOoBoHMKA. KOHIeHCaTOpbl. DHEpPrusi CUCTEMBI
3apsAJI0B U AJIEKTPUYECKOr0 MOJIs.

/Cp/
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DeKTpocTaTH4ecKoe moje B Bakyyme u Bemectse /I1p/

34

HccnenoBanne snekrpocraTideckux noiei. (Mzydenune 3akona Oma.) /J1a6/

3.5

MOCTOAHHBIN SJIEKTPUYECKHU TOK

VYcnoBus CylieCTBOBAHUS OCTOSHHOIO 31€KTpHYecKoro Toka. Cuna u
IUTOTHOCTH TOKA. YpaBHEHHE HETIPEPHIBHOCTH. 3aKoH OMa U1t OTHOPOZHOTO
yJacTKa Lemy. DIeKTPOABIKYIIAs CHIa U HanmpspkeHue. 3akoH Oma st
HeoHOpoaHOro y4yacTka nenu. [Ipasuna Kupxroda. ITpumeps! pacuera
Pa3BETBICHHBIX TEKTPHUCCKHX Iiereil ¢ moMornbio npasmi Kupxroda. Padora n
MOILHOCTh TOKa. 3akoH Jxoynsa-Jlenna.

/Cp/

3.6

INOCTOAHHOE MATHUTHOE IIOJIE B BAKYYME 1 BEIIIECTBE
MarunutHas uHaykuus. 3akon buo-Casapa-Jlamnaca, MarHuTHoOe 1ose
JBIDKyHIerocs 3apsja, cuia Jlopenua, 3akoH Amnepa. Teopema 0 HUPKYIISIUH
JUTsl BEKTOpa MarHUTHOM MHIYKUUU U ee npuMeHeHue. Teopema ["aycca s
MarHUTHOTO MOJI.

MarHuTHbIE MOMEHTBI aTOMOB M MOJIEKYJ1. BEKTOp HAMarHU4YEHHOCTH BEILECTBA.
Teopema 0 HUPKYIALUY Ul BEKTOpAa HAMarHU4E€HHOCTU. MaruuTHas
BOCHPUMMYUBOCTb M MarHUTHas IPOHUIIAEMOCTh BelliecTBa. HanpskeHHOCTD
MarsuTHoro nons. Teopema o IUPKYJISALMU ATl BEKTOPbI HAPSKEHHOCTH
MAarHUTHOI'O HOJIA. YCI0BHS Ul MATHUTHOLO NOJIs1 HAa TPAHUILE pa3zena AByX
cpen. JluamarueTuku, napamarieTuku. @eppoMaraeTuku. MarHUTHbII
rucrepesuc. Temneparypa Kiopu. IIpupona deppomaraernsma.

/Cp/
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3.7

OrmpeienieHre OTHOMICHHS 3apsia dJIEKTPOHA K €ro Macce METOI0M MarHeTpOHa.
(Ompenenenre ropu30HTAIBHON COCTABISIONICH HHIYKIIMY MATHUTHOTO TTOJIS
3emin) /Cp/

3.8

OmnpeneneHue pabOTHl BBIXO/IA AJICKTPOHOB U3 Metainia. /Cp/




3.9

SJIEKTPOAMHAMUKA

3akoH anekTpoMarHuTHOH nHAyKMHU. [IpaBuino Jlenna. Croco6bl n3MeHeHHs
MarHUTHOTO TTOTOKa. [Iprposa 31eKTpoMarHuTHON HHAYKINH. SIBneHne
camouHayKuuu. MuaykruBHocTh. B3aumuas unnykuus. Bzaumuas
WHIYKTUBHOCTB. Teopema B3auMHOCTH. Tok cMmeleHus. Teopema o HUpKyIsILuU
MarHUTHOTO MOJISl B CITy4ae MPUCYTCTBUS NMEPEMEHHBIX 2JEKTPHUYECKHX MONEH.
YpaBHeHuss MakcBenia B HHTErpanbHOH Gopme. /JIex/

3.10

W3zydenue siBneHns B3anMHONH HHAYKMN.(CHIATHE KPUBOH HAMAarHUYUBAHUS U
MIeTJIM TUCTepe3Hca ¢ MOMOLIbI0 ocumiorpada.) /Cp/

Paznen 4. KOJIEBAHUSA 1 BOJIHbBI

4.1

SJIEKTPUYECKUE KOJIEBAHIA

Konebarenbupiii koHTYp. CBOOOIHBIE HE3ATYXAMOIIUE U 3aTyXaIOIINe
rapMOHHYECKHE KolebaHus B KonebaTenbHOM KoHType. Dopmyrna ist epuoaa
KoneOaHui. BEIHYKICHHBIC TAPMOHUYECKUE KOJICOaHUs B KOJIEOATEIHHOM
KOHTYype. SIBieHue pe3oHaHca. [lepeMeHHbIN TOK. AKTUBHOE, UHAYKTHBHOE U
€MKOCTHOE COIIPOTHBIICHUE B IIEITH IEPEMEHHOTr0 ToKa. PaboTa 1 MOLTHOCTH B
LIeNH [IEpEMEHHOr0 ToKa. JleiicTByrolIee 3HaueHHe TOKa U HANPSKEHUSL.

/Cp/

4.2

OJIEKTPOMAT'HUTHBIE BOJIHbBI

DKCIIeprMEHTATBHOE MOMYYCHHE HIEKTPOMArHUTHBIX BOMH. CyliecTBOBaHHE
SIIEKTPOMATHUTHBIX BOJIH KaK CJIEACTBUE ypaBHEHHI MakcBeluia.
IuddepeHimanbHOe ypaBHEHHE 2JICKTPOMArHUTHOM BOMHBL. CBSA3b MEXKTY
BEKTOPaMH HAMPSDKEHHOCTH SJICKTPUYECKOTO M MATHUTHOTO TIOJEH B
SIIEKTPOMATHUTHOM BosHE. [IpeoMiIeHHe SJIEKTPOMArHUTHBIX BOJIH Ha TPAHHUIIE
pasjiena IByX cpeil. JHEPTHst ¥ UMITYIIbC SJIEKTPOMATHUTHBIX BOJH.

/Cp/
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HccrenoBanne 3aTyxaromux konedanuil B koiebarebHoM KoHType /Cp/

Paszgen 5. OIITUKA

5.1

TEOMETPUYECKAS OIITUKA.

IloHsiTHE CBETOBOrO Ty4a. 3aKOH IPSMOIUHENHOrO PaCIPOCTPAHEHUSI CBETOBBIX
Jydeil B OTHOPOIHBIX Cpeiax. 3aKOH OTpaXkKeHHs. 3aKOH MPEIOMIICHUSI.
Ipunuun ®@epma. [onHoe orpaxenue. LleHTpupoBaHHbIE ONTUYECKUE CHCTEMBI.
IpenomieHne CBETOBBIX Jydeil HAa HOBEPXHOCTH CHEpPUIECKOr0 3epKaa.
IIpenomnenue cBeTa Ha chepUIECKOH TOBEPXHOCTH pasjena AByX cpeld. ToHkue
auH3bL. M300paxkeHne mpeMeToB ¢ OMOLIBI0 THH3. OCHOBHBIE
(oTOMeTpHUECKIE BEITNINHEI.

/Cp/
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WHTEPOEPEHIIVA 1 AUDPAKIINA CBETA

KorepeHTHOCTh 1 MOHOXPOMAaTHYHOCTb CBETOBBIX BOJIH. MIHTEpdepeHuus cera,
yCIIOBHE MakCUMyoB 1 MEHUMYMOB. OnbIT FOHTa. VHTepdhepeHnus ceeta B
TOHKUX INICHKaxX M IacTHHKax. Onpenenenue qudpakunu. [purmmmn olirenca
-®Openens. Meron 308 @penens. Judpakuus OpeHens Ha KPYTriIoM OTBEPCTUH U
mucke. Tudpakuus Opaynrodepa Ha oauoi menn. Juppaxius Opaynarodepa
Ha Tu(PaKIMOHHON pereTke.

/Cp/

53

JVCITEPCHA N ITOJIAPU3ALIA CBETA

Jucnepcus cBeTa. DIEKTPOHHAS TEOPHs IUCTIEPCHH CcBeTa. EcTecTBEHHBIH 1
HOHSIpI/ISOBaHHBIﬁ CBCT. Hons{pmaum{ CBCTa IIpH OTPAXKCHUU U NIPCIIOMIICHUU Ha
rpaHule ABYX IUAJIEKTPUKOB. IIpoxoxaeHue cBeTa uepe3 aHM30TPOIIHbIE
kpuctasuibl. [lonsipu3anonHbie TPU3MBI U MOISPOUIBL. 3akoH Mamtoca. AHanu3
MOJISIPU30BAHHOTO CBETa. BpallieHune MIOCKOCTH MONSPH3AIIIH.

/Cp/

54

Wnrepdepennns cera. OnsiT FOHTA. (M3MepeHne IIMHHBI CBETOBOH BOIHEI C
MIOMOUIBIO TU(PAKIHOHHOHN pemieTkn). (Onpenenenue nokazaTesns npeIoMIeHUs
CTEKJIa C MOMOIIbI0 MUKpockona). /Cp/

5.5

IIpoBepka 3akoHa Mantoca. (Onpeaencaue ko3¢ GHUIHEHTa MOTTONICHUS
mpo3paunbIx Te). (Onpeaenenne yriia noxHo#H noispusarmn). /Cp/

Pazgen 6. JIEMEHTBI CIIEIITUAJIBHOU TEOPUU
OTHOCHUTEJBHOCTH




6.1

IMocTynaTs! criennanbHOM TEOPUU OTHOCUTENBHOCTH. [Ipeobpa3oBanus
Jlopentia. CieactBus U3 npeodpasoBanuii Jlopernna. MHTepBaT MEXIY
cOOBITHSIMU. VIMITYITBC B CIIEIIATBHON TEOPHH OTHOCUTENEHOCTH. OCHOBHOIM
3aKOH PEIATUBHCTCKON THHAMHKHI MaTEepUATbHON TOUKU. DHEPIus B
CHeLUXaNbHONH TEOPUH OTHOCUTENBbHOCTH. /Cp/

12

Pasgen 7. KBAHTOBAS ®U3UKA

7.1

KBAHTOBAA OIITUKA

TemnoBoe u3nmydeHne u ero xapaxrepucTuk. 3akoH Kupxroda. 3axoHst
Credana - bonpumana u cMmemenus Buna. ®opmysel Penest-J{xxunca u [Tnanka.
T'unoresa [Tnanka. ®otonbl. PoTodddekr. YpaBHeHHe DIHINTEHHA TS
BHemrHero horoddexra. JHeprust u UMIyse GoToHa. J[aBieHne cBeTa.
S¢dexr KomnTona u ero anemenTapHas Teopus. EXMHCTBO KOPITCKyIAPHBIX U
BOJHOBBIX CBOMCTB 3JIEKTPOMArHUTHOTO U3Ty4EHUs.

/J1ex/

7.2

KsanroBas ontuka /I1p/

7.3

OJIEMEHTBI KBAHTOBOM MEXAHUKN 1 ATOMHOU ®N31KU
Cnextpsl aTOMOB U MoJieKyJ1. CriekTp aroMa Bogopoza. Teopust aToma Boopoza
nio bopy. ['mnoresa ne bpoitns. Coiicta BonH e bpoiins. CooTHotenne
HeonpeaenenHocteil ['eifsenOepra. BonHoBas GyHKIMS U ee BEpOATHOCTHAS
uHTepnpetauus. HabmogaeMple BeIMUUHBI B KBAHTOBOW MEXaHHUKE U UX
n3mepenns. Oomee ypaBHenune Llpeanarepa. CtanunoHapHOe ypaBHCHHE
Ipenunrepa. JIsmkenue cBOOOAHON YacTHIIEI. [[BIKEHHE B IIOTEHIMATBHOM
sime. [loTennuanbHbli 6apeep. 'apMoHHUECKU OCUMIIIATOP. ATOM BOJOpPOJa B
KBaHTOBOH MexaHuke. CiuH snekrpoHa. CnuHoBoe kBaHTOBoe uucio. [Tpuniun
HEePa3IMINMOCTH TOXKJICCTBEHHBIX JacTUI]. DepMHOHEI 1 6030HHI.
Ilepuoanueckas cucrema 3neMeHToB MeHeneeBa.

/Cp/
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7.4

OrnpenencHue TeMIePaTypHOi 3aBUCHMOCTH MHTCHCUBHOCTH H3JTy4CHHS HUTH
Jamriibl HakanuBanus.(V3ydeHue 3aKk0HOB TEIJIOBOr0 U3JIYYSHUsI C TOMOIIBIO
sIpKOCTHOTO nupomerpa.) /Cp/

7.5

Dororddexr. (CHATHE BOTBTAMIIEPHOH, JIFOKCAMIIEPHOH U CTIEKTPAIbHOIT
XapaKTepUCTUK (POTOIIEMEHTA U ONpeeIeHNne paboThl BHIX0AA
anekTpoHa). /J1ad/

Pazgen 8. DU3UKA ATOMHOI'O SAIPA U SJIEMEHTAPHBIX YACTUI]

8.1

OJIEMEHTHBI ®U3NKU ATOMHOTI'O SJIPA

Jedext Maccsl U SHeprus cBsa3u sapa. CIUH sIpa U €ro MAarHUTHBIA MOMEHT.
HI[CPHLIC CHIIBI. MOI[GIII/I sapa. PaIII/IoaKTI/IBHOC HU3JIy4CHHUC U €TO BUIBL. -
pacnaa. -u3JIy4CHUC. -U3JTy4CHUC. HI[GpHI)IC peakuu 1 uX OCHOBHBIC TUIIBIL.
Peaxiius aenenus sapa. Llenuas peakius AeneHus. Peakis CHHTE3a aTOMHBIX
amep.

/Cp/

10

8.2

OJIEMEHTBI ®N31KU DJIEMEHTAPHBIX YACTHUIL]

Krnaccpl aneMeHTapHbIX 4acTHI U BUIBI UX B3auMoaencTeuil. Kinaccuduxarys
3JIEMEHTAPHBIX YacTHL. [IpMHINI HEPA3IMNYUMOCTH TOXKIECTBEHHBIX YacTHULL.
CrnuH 1 Ipyrue KBaHTOBBIE YUCIIA dJIeMEHTApHBIX. YacTHIIBI 1 aHTHYACTHIIHL.
Bosons! u pepMuonbl. AapoHs! 1 Me30HEL JlenToHb!. IIpoMexyTodHbIe 0030HBI.
KBapxku 1 T1100HBI.

/Cp/

Pazgen 9. CAMOCTOSTEJIBHASL PABOTA

9.1

Ioaroroeka k nekuusim /Cp/

9.2

ITonroroBka k 1abopaTopHbIM padotam /Cp/

9.3

IMoxaroroBka k mpakrudeckuM 3auitusm /Cp/

9.4

BeinosiHeHHe IBYX KOHTPOIBHBIX padot /Cp/

17,2

Pa3nen 10. KonTakTHbIe Yachl HA aTTECTAIMIO

10.1

Kontponbsusie padotsl /KA/

0,8

10.2

Koncynpranus nepen sxzamerom /KD/




10.3 Dx3amen /KD/ 1 0,35

10.4 3auer /KD/ 1 0,25

5. OHEHOYHBIE MATEPUAJIbI

OreHouHBIE MaTepHanbl A IPOBEACHUS MPOMEXKYTOUHON aTTeCTalK 00y4aloIUXCsl MPUBEJECHB! B MPUIOKEHHH K
paboueit mporpaMMe JUCIUIDIAHEL.

@DopMBI ¥ BHIBI TEKYIIETO KOHTPOJS 0 AUCHUIUTHHE (MOIYIIO), BUIBI 3aaHUH, KPUTCPHH MX OICHUBAHHUS,
pacmpeneneHye 6aIoB IO BUAAM TEKYIIEro KOHTPOIs pa3padaThIBAIOTCS MPENoAaBaTeneM JUCHUIIIUHBL C yU€TOM e CIeU(DUKU 1
JIOBOJISITCSL 10 CBE/ICHNUSI 00y4aIOIIUXCS HA IEPBOM y4eOHOM 3aHATHH.

Texymuii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBISICTCS IIPENofaBaTesieM NUCIUIUIAHBI (MOIYNsI) B paMKax KOHTaKTHOH
pabOTHI U caMOCTOATETBHOM paboThl o0ydaronmxcs. [t pUKCHPOBAaHHS PE3yNbTaTOB TEKYIIETO KOHTPOJIS MOXET HCIOIB30BaThCs
BHOC.

6. YAEBHO-METOJIUYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHHUE JUCHHUIIJIMHBI (MOXYJIA)

6.1. Pexomenayemasi iuteparypa

6.1.1. OcHoBHas1 IMTepaTypa

ABTOpBI, COCTAaBUTEH 3arinaBue W3parensc On. aapec
TBO, TOX
JI1.1 |YeproB A.T., Oo6mas pusuka Mocksa: | http://www.book.ru/bool
Bopobser A A, KnoPyc,
Maxapos E.®., 2020
Oszepos P. I1., Xpomon
B..
JI1.2 | Cagennes U. B. Kypc obmeit puzuku. T. 2. DneKTpudecTBO ¥ MarHeTHU3M. CaHnkr- https://e.lanbook.com/bq
Bonnuer. Ontuka: yae6Hoe mocodue [eTepOyp
r: JIaus,
2018
JI1.3 [Cagennes U. B. Kypc obmeit pusuxu. T. 3. KanToBas ontnka. ATOMHAs CaHnkr- https://e.lanbook.com/bq
(uznka. Ousnka TBepaoro Tena. Ou3nKa aTOMHOTO apa 1 [etepOyp
9JIeMEHTAPHBIX YacTHILl: yueOHOe mocodue r: Jlanb,
2018
JI1.4 | Casennes U. B. Kypc obme#t pusuku. T. 1. Mexanuka. MonexyssipHast CaHkT- https://e.lanbook.com/bg
¢uznka: yaeOHOE Mocodue [etepOyp
r: JIaus,
2019




6.1.2. lonoTHUTEbHAS JUTEPATYPA

ABTOpBI, COCTaBUTEIH 3armaBue Wznarensc Omn. agpec
TBO, FOJ
JI2.1 |BopobbeB A.A., 3amaqHuK Mo (hu3nKe Mocksa: | http://www.book.ru/bool
UYeptos AT KnoPyc,
2017
JI2.2 | ankapun W.IT., Oo6mas pusuka. COOpHHUK 3a1a4 Mocksa: | http://www.book.ru/bool
Kupsbsnos A.IL., KnoPyc,
Ky6apes C.11., 2019
PazunoBa C.M.

6.2 UndopmannoHHbIe TEXHOJIOTUH, HCIIOJIb3yeMbIe P 0CYIIEeCTBIEHHH 00Pa30BaTEIbHOIO Mpolecca Mo TUCIHUIINHE

(Mony.10)

6.2.1 IlepeyeHb JINIEH3UOHHOTO M CBOOOTHO PACTIPOCTPAHSIEMOT0 MPOrPAMMHOI0 00ecTedeHust

6.2.1.1 | MS Office

6.2.2 Ilepeyenn npodeccuOHAIBHBIX 023 JaHHBIX U HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM

6.2.2.1

EcrecTBeHHOHAYUYHBIH 00pa30BaTeNbHEIN TopTai: http://en.edu.ru/

6222

MexnyHaponHas npodeccHoHanbHas 6a3a naHHbIX «SpringerMaterialsy: https://materials.springer.com/

6.2.2.3

KoncynbranT mtoc

6224

T'apant ACIIMKT

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJISA)

7.1

YdaeOHbIC ayAUTOPUH AJISI IPOBEACHUS 3aHATHH JICKIMOHHOTO THIIA, YKOMIUIEKTOBAaHHBIE CIICIIHAIN3UPOBAaHHON
Me0OeTbI0 U TEXHUYECKUMU CPEeICTBAMU OOYYEHHS: MYJIbTUMENIHOE 000pyAOBaHKE ATl IPEJOCTaBICHUS yUeOHOM
nHpopMaly GONBINONH ayANTOPHH W/HIIN 3BYKOYCHIIMBAIOIee 000pyI0BaHNe (CTAlMOHAPHOE WIIM MIEPEHOCHOE).

7.2

VYdaeOHbIe ayAUTOPUH AJIs IPOBEACHUS 3aHATHI CEMUHAPCKOTO TUIA, TPYIIIOBBIX H WHIMBUAAYAIbHBIX KOHCYIIBTAIHT,
TEKyIIEero KOHTPOJIS U IIPOMEKYTOYHOM aTTeCTaIlNH, YKOMIUIEKTOBaHHEIE CIICIIHATN3HPOBAaHHON MEOECIBIO ’
TEXHUYECKUMH CPEJCTBAMU 00yUIEeHUS: MyIbTHMEINIHHOE 000PYIOBaHUE W/WITH 3BYKOYCHITUBAIOIIEe 000PYIOBaHUE
(cranoHapHOE WM IEPEHOCHOE)

73

ITomernieHus I CAMOCTOATENEHON pabOThI, OCHAIIEHHBIE KOMITBIOTEPHOM TEXHUKON C BO3MOYKHOCTBIO TIOIKITIOYSHHUS K
cetu "HTepHET" ¥ 00ECIICUCHUEM JOCTYIIA B JICKTPOHHYIO HH(DOPMAIIMOHHO-00pa30BaTEIbHYIO CPE/ly YHUBEPCHUTETA.

7.4

INomemtenust 1 XpaHeHH U MPO(UIAKTHUECKOT0 00CTyKUBaHHS yueOHOro 000pyI10BaHUS

7.5

JlaGopaTopuy, OCHAIIEHHBIE CIIEIHAIBHBIM J1a00PATOPHEIM 000PYIOBAHHEM:

7.6

JlaGopartopust MeXaHUKHU, BKIIOYatoias: 0510k a1aekrponnslid ®M1/1, mamnna AtByaa @M1 1, mastHuk MakcBeia
OM12, ynuepcanbHblid MasTHUK DM 13, masTHIK O6epOeka ®M 14, moayns FOura u monyns cipura ®M 19,
coynapenue mapos ®M17;

1.7

Habop monyneit OIII;

Jlabopartopus 3JIeKTpHYecTBa U MarHeTH3Ma, BKITtouaromast: creHasl TKO anexrprdecTBa 1 MarHeTH3Ma, B TOM YHCTIe
ocrmutorpagder C1-94, remepaTops! CUTHAIOB HU3K09ACTOTHBIE 1'3-118, HCTOYHMKN TUTaHUS, Mara3uHbI COTPOTUBIICHUH,

7.8

JlabopaTopusl ONTHKH, BKITIOYAIOMIAs KOMIUIEKT onTHYeckoro obopyaosanus PMC, B ToM uncie: 6a3bl ONTHUECKOI
CKaMbH, TIOJYIIPOBOZHHUKOBBIE JIa3ephl C OCTUPOBOYHBIM MOAYJIeM, (poTonprueMHHUKH, HabOp JIMH3, SKPaHbI C MacIITaOHOMH
ceTKoii; aBToTpancdopmarop onHodasueiid JIATP-2,5; komruiekt Ghosuii.




