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1. IEJTA OCBOEHMSI 1M CLIUIIJIMHBI (MOYJIST)

1.1| Lenp npenogaBaHus TUCIUILINHBL:

1.2 | dopmupoBanre y 00y9aromuXCs eCTEeCTBEHHOHAYYHOTO MUPOBO33PEHHUST; HAYIHOI'O MBIIIJICHUS;, [IEIOCTHOTO
MIPEACTABICHIS O (PU3NIECKHIX 3aKOHAX OKPYKAIOIIEro MUpa B HX €ANHCTBE U B3aNMOCBS3H; HABBIKOB IIPHMEHEHI
MONOXKEHUH (YHIAMEHTAIBHON (DH3UKU NPU PEIICHUH KOHKPETHBIX IPEAMETHO-IPOPUIBHBIX 33/1a4; TEOPETHUECKON U
[IPaKTU4ECKON 6a3bl Ui YCIELUTHOr0 OCBOCHUS UMM CHELUATbHBIX JUCLUIUIMH.

1.3 | 3amaun TUCLIUIUINHEL:

14— OCBOEHHE 00yJaIOIIMMHUCS 3HAHUI 00 OCHOBHBIX (DM3MUYECKUX SBICHUSX M IPOIECCAaX, OCHOBHBIX (PH3NYECKHX
BEJIMYMHAX U (PU3MUECKUX KOHCTAHTaX, OCHOBHBIX (PM3MYECKUX 3aKOHAX U TPAHULAX UX MPUMEHUMOCTH,
(byHAaMEHTAIBHBIX (PM3NUECKUX IKCIIEPUMEHTAX M X POJIM B Pa3BUTUH HAYKH, HA3HAUYCHUH M IPUHIMIIAX JICHCTBUS
BOXKHEHIINX (PH3NIECKHUX MTPHOOPOB;

1.5|— IIpHOOpeTeHNnE 00YJAIONMMUCS YMEHUI OOBSICHUTh OCHOBHBIE HaOJlloaeMble TIPUPOIHBIC U TEXHOTCHHBIC
SIBIICHHS ¥ 2 QeKTH Ha 0a3e 3aKOHOB KIIACCHYECKON M COBPEMEHHOH (pr3MKH;

1.6 |- pruoOpeTeHne 00yJaroIMMUC YMEHHH U HaBBIKOB HCIIOJNIB30BAHUS METOIMKU (DM3MYCCKUX M3MEPEHHN W
00pabOTKH HKCTIEPUMEHTATLHBIX JAHHBIX, UCTIONB30BAaHHS METOIOB (PU3UIECKOTO MOJIEITUPOBAHUS TSI PEIICHUS
KOHKPETHBIX €CTCCTBCHHOHAYYHBIX U TEXHHYCCKUX 33124,

1.7]— npuobpereHrne 00yJaroIMMUCS HABBIKOB HKCINTyaTAalldH OCHOBHBIX HMPHOOPOB M 0OOPYAOBAaHHS COBPEMEHHOH
¢$uzndeckoit 1abopaTopuu, 00pabOTKU U UHTEPIPETUPOBAHUS PE3YIbTATOB IKCIIEPUMEHTA.

1.8

2. MECTO JUCIAIIJINHBI (MOAYJISA) B CTPYKTYPE OGPA30BATEJIbBHOU ITPOI'PAMMBbI

ukn (paznen) OIT: | b1.0.09

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

OIIK-1 Cnocoben peiaThb NHXKCHCPHBIC 3aa4r B HpO(i)eCCHOHaJ'ILHOfI JACATCIIBHOCTH C UCIIOJIB30BAHUEM METOAOB €CTCCTBECHHBIX
HayK, MaTeEMaTU4IC€CKOIo aHaJIn3a U MOJACINPOBAHUA

OIIK-1.2 HpI/IMeHﬂeT OCHOBHBIC ITOHATHUA U 3aKOHBI €CCTCCTBCHHBIX HAYK JIsI PEIICHUA HpCI[MeTHO-HpO(I)I/IJ'ILHLIX 3aaa4

OIIK-1.3 [IpuMeHsIeT ecTeCTBEHHOHAYYHBIE METOBI TCOPETHIECKOTO M AKCIICPUMEHTATBHOTO UCCIEA0BAaHHUS OO BEKTOB, IPOIIECCOB,
SIBJICHUH; IPOBOAUT 3KCIEPUMEHTHI 10 33JaHHON METOAMKE U aHAIU3UPYET Pe3yabTaThl

B pe3yabTaTe ocBOeHUsI AMCUMIIJIMHBI (MOAYJIs1) 00y4YAIOIINIACS A0JIKEH

3.1 |3naTh:

3.1.1 | OCHOBHBIE TTOHATHS M 3aKOHBI KJIACCHYECKOH W COBPEMEHHOH (PU3UKH U UX POJH B PELICHUH IPEIMETHO-TPOMIIBHBIX
3ajad;

3.1.2 | MeTOIBI TEOPETHIECKOTO M SKCIIEPUMEHTATLHOTO UCCIIEA0BaHUS (PU3MUECKUX OOBEKTOB, MPOIIECCOB H SBICHUI,
METOJHKY IPOBECHUSI U 00pabOTKH Pe3yabTaToB (HH3UIECKOTrO IKCIICPUMEHTa

3.2 | YmeTh:

3.2.1 | ncTIonp30BaTh OCHOBHBIC ITOHATHS M 3aKOHBI (PM3UKH AT PEIIeHHS IpeIMEeTHO-ITPO(MIIBHBIX 3a/1a4;

322 OPUMECHATH METOAbI TCOPCTUYCCKOI'O U IKCIICPUMEHTAJIIBHOI'O UCCIICAOBAHUA (1)PI31/I‘{CCI(I/IX O6LCKTOB, IMpOoLECCOB U
HBHCHHﬁ, MMPOBOAUTH Q)HSHLICCKI/IC 9KCIICPUMCHTBI 11O 3aHaHHOﬁ MCTOAUKE U O6pa6aTI>IBaTB HX pe3yJIbTaThbl

3.3 | Bnagern:

3.3.1 | HaBBIKaMU NIPHUMEHEHUS] OCHOBHBIX OHATHII U 3aKOHOB KJIACCHYECKON U COBPEMEHHON (PU3MKHM VIS PEIICHNUS IPEIMETHO-
IpoMIIEHBIX 3a/1a4;

3.3.2 | HaBabIKaM¥ IPHIMECHEHNUS] METOZIOB TEOPETHIECKOT0 U HKCIIEPHUMEHTAILHOIO UCCIIEIOBaHMS (PU3MIECKIX 00BEKTOB,
IIPOLIECCOB U SIBJICHUH, HABBIKAMH TIPOBEACHHS (M3MUECKIX SKCIIEPHIMEHTOB I10 3aJaHHON METOVKE 1 00pabOTKH MX

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/bI MEXaHUKU. MoJienu MaTepualbHOH TOUKH U TBepaoro tena. Ilonsarue
CHCTEMBI OTCUEeTa. BEKTOpHOE ¥ KOOPAMHATHOE OIUCAHUE JIBHXKEHUS
MaTepruarbHOH Toukd. OCHOBHBIE KHHEMATHYECKUE XapaKTEPHCTHKA
MaTepuaJbHON TOUKH: paJlyc-BEKTOp, IepeMEILEHUE, POHICHHBIN MyTh,
Cpe/iHss U MTHOBEHHAs CKOPOCTb, CPEJTHEE U MTHOBEHHOE YCKOPEHUE,
TaHIreHIMaIbHOE U HOPMAIbHOE yCKOpeHue. BpalaTenbHoe JBUKEHNE
MaTepUallbHOI TOYKH. BEKTOpHI yrila IoBopoTa, yriloBOM CKOPOCTH U YTJII0BOIO
yckopeHus. CBsi3b MEXy YIJIOBBIMH U JTMHEHHBIMH BeIM4UHAMU. /JIex/

1.2

OrmpeziesieHre TIIOTHOCTH TBEP/IOTO TeJia MPaBUIIbHON F€OMETPHUYECKOM
¢dopmer. /Cp/

1.3

KunemaTnka MatepuansHoit Touku /I1p/

1.4

OCHOBbI ANMHAMUMKMU ITOCTVYITATEJIBHOI'O ABVDXEHW A TEJIA
ITocrynarensHoe nBuxenue. [lepseiii 3akoH HetoToHa. [ToHsTHE HHEPTHOM
Macchl Tena. Bropoii 3akoH HbtoToHa u nonstue cuiel. Tpetuit 3akoH HetoToHa.
Bugst cun. Cuita TSKeCTH, CHIa BCEMHPHOTO TATOTEHHS, CHJIA YIIPYTOCTH, CHJIa
TpeHus. HenHepmagpHble CUCTEMBI 0TCUeTa. L{eHTpOOSIKHBIC CHIIBI HHEPIIMU U
cmisl Kopromnca. /Jlex/

1.5

OCHOBBI JAWHAMHWKHU TOCTYNATCIBHOIO IBUKCHUA TEJIA /Hp/

1.6

HW3yueHue 3aKOHOB TIOCTYIATEIHHOTO IBHKEHHUS C TOMOMIBIO MAIITHHBI
ATtByna. /J1a6/

1.7

3AKOHBI UBMEHEHUA U COXPAHEHMA UMITYJIBCA, SHEPTMU U
MOMEHTA UMITYJIbCA Nmmynse
MaTepUaIbHOM TOUKH U MEXaHUYIECKOIl CHCTEMBI, 3aKOH €0 H3MEHEHUS U
coxpaHeHus. LleHTp Macc MEXaHHUECKON CUCTEMBI M YpaBHEHHE €TI0 JBUKEHHUS.
Kunetnueckast sHeprus U 3aKoH ee M3MeHeHNsA. KoHCepBaTHBHEIE U
HEKOHCEpBaTUBHBIE CHIIBL. [loTeHnmanbsHas sHeprus. CBsI3b MEXIY
MOTEHIMATBHON SHEPTUel U CUIION. 3aKOH U3MEHEHUS U COXPAHEHHsI MTOTHOM
MEXaHWYECKOH PHEPIHU CUCTEMBI. MOMEHT UMITYJIbCa MaTEPUATLHON TOUKH U
MEXaHUYECKON CHCTEMBI, 3aKOH eT0 U3MEHEHUs 1 coxpanenus. /Cp/

1.8

ITpoBepka 3aKOHOB COXPAHEHUS UMITYIbCA M SHEPTUH ITpH coyaapenun Ten /Cp/

1.9

JNMHAMUKA BPAIIATEJIbBHOI'O JABVDKEHWA TBEPAOI'O TEJIA
OCHOBHOI 3aKOH BpallaTeIbHOTO JIBUKEHHUS TBEPIOTO TEJIa BOKPYT
HETOJBM)XHOM ocu. MoMeHT uHepiuu. BeruncieHrne MOMEHTOB HHEPLUU
OJTHOPOAHBIX CUMMETpHUUHBIX Ted. Teopema llItelinepa u ee npuMeHeHHe.

Kunetnyeckast SHEPrus BPAIATEIBHOTO ABHXKEHHUS TBEPIOTO Tela.
/Cp/

1.10

I/IBy‘IeHI/IC JAWHAMHWKH BpaIrgaTeJIbHOTO ABUKCHHUSA C TIOMOIIBIO MassTHUKA
Obepbexka. /Cp/

Masitauk Makcsemna. Onpe/ienieHine MOMEHTA HHEPIIMHK TEJl U IPOBEPKA 3aKOHA
coxpaHeHus sHepruu. /J1ad/

1.12

MEXAHNWYECKUE KOJIEBAHU S

Onpenenenue konebannii. XapakTePUCTHKN TAPMOHUIECKAX KOJIeOaHHI.
DopMyra CIIOKEHHUS IBYyX TapMOHHYECKHUX KonebaHuit. [Ipumepsr
KOJICOaTEeNIbHBIX CUCTEM: MPY)KUHHBINA, MATEMaTHICCKUN U (PH3HICCKUH
MasTHUKH. YpaBHEHHE 3aTyXaloIINX KOJeOaHNH U ero penieHue.
XapaKkTepUCTHKH 3aTyXarONNX KOIeOaHUH. YpaBHEHHE BBIHYKICHHBIX
KonebaHuil moj AeiicTBUeM rapMOHMYECKH U3MEHSIIONICICS BHEITHEN CHITBI U €70
peleHue. SIBneHue pe3oHaHca.

/Cp/

1.13

OmnpeneneHue yCKOPEHUST CBOOOTHOTO MAACHUS IIPH MOMOIIY MaTeMaTHIECKOr O
masitTHuka. /Cp/

1.14

OmnpeneneHnue MOAYIIS CIBHUTa C IOMOILBIO IPYKUHHOTO MasiTHUKA. /Cp/

Pazpen 2. TEPMOJUHAMUKA U MOJIEKYJIAPHAS ®U3UKA

2.1

OJIEMEHTBI TEPMOJIMHAMUKN OcCHOBHEBIE
OIpeNeNICHHs U MOHATHUS TepMouHaMuKku. HyneBoe Hayaio TepMOAMHAMUKY U
MOHATHE TeMIepatypbl. TepMmoanHaMudeckue GpyHKImMN cocTostHUS. [lepBoe
HayaJio TepmoanHaMuku. Temmoemkocts. M3onpoueccel. Bropoe Havasno
TEPMOIMHAMUKH B Pa3IH4YHbIX (opMynupoBkax. [IoHITHE TEIIIOBON MaIIUHBIL.
KIIJI TernoBoit mamunsl. [ukn Kapro u Teopema KapHo. HepaBeHcTBO
Knaysnyca. DuTpomnus. Tperse Hagamo TepmoanHaMuky. /Cp/




2.2

Omnpenenenue k03P PUITHEHTA BI3KOCTH XKUAKOCTH Mo MeToxy Crokca. /Cp/
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SJIEMEHTBI CTATUCTUYECKOU OU3UKU.

OCHOBHBIE [IOJIOKEHUS KUHETUYECKON TEOPUH UEaTbHOIO raza. YpaBHEHHUS
COCTOSIHMSL UICAJIBHOIO U PEAJIBHOIO ra3a. YPaBHEHUE KUHETUYECKOM TEOpUH
ras3oB Ans gasneHus. ®a3oBoe NpocTpaHCTBO. DYHKIMS paclpeaeneHusl.
Krnaccuueckas 1 kBaHTOBas cTaTucTHKa. Pacnipenenenne Makcseiia.
Bapomerprueckas popmymna. Pacnpenenenne bomsivana. [Tonstre o
KBaHTOBOM cTaructuke boze-OiHiTeitna 1 @epmu-/lupaka. CBA3b SJHTPONUU C
TEPMOAMHAMHYECKON BEPOATHOCTBIO. SIBIIEHNUS MepeHoca.

/Cp/

2.4

OmpeneneHne OTHOMICHHUS TEIIIOEMKOCTEH ra3a METOAOM aia0aTHIECKOro
pacumpenus. /Cp/

Pazpen 3. JJIEKTPUYECTBO U MAT'HETHU3M

3.1

OJIEKTPOCTATUYECKOE ITIOJIE B BAKYYME

DNeKTpUUYECKUN 3apsil U JJIeKTpocTaTHYecKkoe none. HampsskeHHOCTh U
MOTEHIIHAN JIEKTPOCTATUYECKOro 1ojst. CBOMCTBO CyNEpHO3UIMH JUIs
ANEKTPOCTATHYECKHX monel. CBs3b MEKAY HANPSHKEHHOCTBIO
3JEKTPOCTATUUECKOr0 MO U NOoTeHanoM. I1oTok BekTopa HanpsKEHHOCTH
3JIEKTPUYECKOr0 II0JIs 4epe3 IOBEPXHOCTh U TeopeMa ['aycca. [Ipumenenue
TeopeMsl ['aycca K pacueTy 3leKTpocTaTHuecKux nonei. Teopema o LupKynauu
Ul BEKTOpa HAIPSKEHHOCTH 3JIEKTPUYECKOr0 IOJIS.

/JIex/
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SJIEKTPOCTATHUYECKOE IIOJIE B [TPOBOJHUKAX U JJUDJIEKTPUKAX
DJEKTPUYECKUH TUITONB U 3IEKTPUYECKUIT AUTIONBbHBIH MOMEHT. J{unonsHble
MOMCHTBI MOJICKYJI AUDJICKTPHKA. HOJ’IS{pHLIC W HCIIOJIAPHBIC JUDJICKTPHUKH.
Ionsapuzanus quanexrpukos. Bekrop nonspuzanuu. Teopema 'aycca nist
BEKTOpa MOJISIPU3AU. BEeKTOp 211eKTpriecKoro cMeIeHus.. YCIOoBUs Ha
TpaHuLe ABYX JUAICKTPUKOB. [IpOBOOHUKH B 3JIEKTPOCTATHUECKOM IIOJIE.
DNEKTPOEMKOCTh YeIUHEHHOT0 IPoBOoiHMKA. KOHIeHCaTOpbl. DHEPIUst CUCTEMBI
3apsA0B U JICKTPUICCKOI'O IMOJIA.

/Cp/

33

DekTpocTaTHYeCcKoe Mojie B BakyyMme U Bemectse /I1p/

34

HccnenoBanue anekrpoctaTiueckux moneit. (M3yuenne 3akona Oma.) /J1a6/

3.5

MOCTOAHHBIN SJIEKTPUYECKHU TOK

VYcnoBus cyliecTBOBaHUS MTOCTOSIHHOTO 3JIEKTpUYecKoro Toka. Cuna u
IUTOTHOCTH TOKA. YpaBHEHHE HETPEPHIBHOCTH. 3akoH OMa JUIs OXHOPOJHOTO
yJacTKa Iemu. DJIeKTPOABIDKYIas CHila U HanpspkeHue. 3akoH Oma s
HEOIHOPOAHOro y4acTka 1emnu. [Ipasuna Kupxroda. Ilpumeps! pacuera
Pa3BETBICHHBIX 3JICKTPUYECKHX IeTieil ¢ moMoIkio npasmit Kupxroga. Padora u
MOILHOCTh TOKa. 3akoH J[xoyns-JleHua.

/Cp/

3.6

INOCTOAHHOE MATHUTHOE IIOJIE B BAKYYME 1 BEIIIECTBE
MarnutHas uHrykuus. 3akon buo-Casapa-Jlamiaca, MarHuTHoe 11oje
JIBIDKYILETOCs 3apsana, cuia JlopeHia, 3akoH Ammepa. Teopema 0 TUPKYIISAIII
JUIsl BEKTOpa MarHUTHOM MHAYKIMM U ee npuMeHeHue. Teopema ['aycca nis
MarHUTHOTO MOJI.

MarHuTHbIE MOMEHTBI aTOMOB U MOJIEKYJ1. BEeKTOp HaMarHMUEeHHOCTH BELIECTBA.
Teopema 0 HUPKY/ISALKY 1Sl BEKTOPAa HAMArHUYEHHOCTH. MaruurHas
BOCIIPMMMYUBOCTh ¥ MarHUTHAS IIPOHUIIAEMOCTh BelllecTBa. HanpskeHHOCTD
MarsuTHoro nons. Teopema o IUPKYJIALUY U1 BEKTOPhl HANPSHKEHHOCTH
MAarHUTHOIO IOJIA. YCIO0BUA AJIs1 MArHUTHOI'O IOJISI HA TPAaHUIIe pa3jiena AByX
cpel. JluamarueTuky, napaMaraeTuku. @eppomMarHeTuku. MarHuTHbBIN
rucrepesuc. Temneparypa Kiopu. IIpupona deppomaraernsma.

/Cp/
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3.7

OrmpeienieHNe OTHOLICHHS 3apsiaa dJIEKTPOHA K er0 Macce METO0OM MarHeTpoHa.
(Ompenenenne ropu30HTAIBHON COCTABISIONICH HHIYKIIMH MATHUTHOTO TIOJIS
3emin) /Cp/

3.8

OmnpeneneHue paboOTH BRIXOAA 3JIEKTPOHOB 13 MeTtaua. /Cp/




3.9

OJIEKTPOJUHAMUKA

3akoH JneKTpoMarHuTHON HHAYKIHH. [IpaBiio Jlenna. CriocoObl H3MEHEHHS
MarHuTHOro noToka. [Ipupona sMeKTpOMarHuTHON MHIYKIHH. SIBIIeHNE
camouHAyKiuu. UHaykTuBHOCT. B3aumHuas nnnykuus. Bzaumnas
HWHIYKTUBHOCTB. Teopema B3auMHOCTH. Tok cMenieHus. Teopema o HUPKYIALAN
MAarHUTHOrO HOJIS B CIy4ae MPUCYTCTBUS IEPEMEHHBIX IEKTPUYECKUX HOJIEH.
YpaBHennst MakcBena B HHTETpaibHOH hopme. /JTex/

3.10

W3zydenne siBneHUs B3anMHOM HHIYKIHH.(CHATHE KPUBOH HAMarHIYMBAHUS H
MIeTJIM TUCTepe3Hca ¢ MOMOLIbI0 ocumiorpada.) /Cp/

Paznen 4. KOJIEBAHUSA 1 BOJIHbBI

4.1

SJIEKTPUYECKUE KOJIEBAHIA

Konebarenpupiii KoHTYp. CBOOOAHBIE HE3ATYXAIOIIUE U 3aTYXAIOIINE
rapMOHHYECKHE KojeOaHHs B KonedaTenbHOM KOHType. DopMyrna A nepuona
KoJcOaHuH. BRIHYK/ICHHBIC TapMOHUYECKHE KOJICOAHHsI B KOIEOATEITLHOM
KOHTYype. SIBenue pe3oHanca. [lepeMeHHbIN TOK. AKTUBHOE, HHIYKTUBHOE 1
€MKOCTHOE COIPOTUBIICHUE B IIEMH NEPEMEHHOr0 ToKa. PaboTa ¥ MOLTHOCTH B
LIeNH [IepEeMEHHOro ToKa. J[efcTByrolee 3HaUeHHE TOKa U HAIPsDKESHUSI.

/Cp/

4.2

OJIEKTPOMAT'HUTHBIE BOJIHbBI

DKCIEePUMEHTAIIBHOE TIOMYYCHHE IICKTPOMArHUTHBIX BOMH. CyIIleCTBOBaHHE
SIIEKTPOMATHUTHBIX BOJH KaK CJIE/ICTBUE YPaBHEHHH MakcBeia.
IuddepeHimanbHoe ypaBHEHHE IIEKTPOMArHUTHON BOJTHBL. CBA3b MEKITY
BEKTOPaMH HATPSDKEHHOCTH SJICKTPHIECKOr0 i MATHHUTHOTO TIONICH B
SIIEKTPOMArHUTHOM BostHE. [IpeoMiIeHre 3IEKTPOMArHUTHEIX BOJH Ha TPAHHUIIE
pasjiena JIByX cpell. DHEPrHsl U UMITYJIbC JIEKTPOMArHUTHBIX BOJTH.

/Cp/
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HccrnenoBanue 3aTyxaronux Koiebanuii B koiaebaTeabHoM KoHTYpe /Cp/

Paszgen 5. OIITUKA

5.1

TEOMETPUYECKAS OIITUKA.

IloHsiTHE CBETOBOTO JIyda. 3aKOH IPSAMOIUHEHHOIO pacIpOCTPAHEHUS CBETOBBIX
Jydeil B OJHOPOIHBIX cpeiax. 3aKOH OTpakeHHsI. 3aKOH IPETOMIICHHS.
Ipunuun ®@epma. I[onHoe orpaxenue. LleHTpUpOBaHHBIE ONTHYECKUE CHCTEMBI.
IpenomieHne CBETOBBIX JIydel Ha MOBEPXHOCTH CHEPUIECKOTO 3epKaa.
IIpenomnenue cBeTa Ha cheprdIecKoil MOBEPXHOCTH pasjena AByX cpel. ToHkue
auH3bL. M300paxkeHne mpeMeToB ¢ HOMOIIbI0 JIMH3. OCHOBHBIC
(oToMeTprUeCKIe BEITMIUHEL.

/Cp/
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WHTEPOEPEHIIVA 1 AUDPAKIINA CBETA

KorepeHTHOCTh 1 MOHOXPOMAaTHYHOCTh CBETOBBIX BOJNH. VIHTepdepeHiys ceera,
YCIIOBHE MaKCUMYOB I MUHUMYMOB. OmbiT FOHTa. MHTephepeHius crera B
TOHKWX IUICHKAX ¥ IacTuHkax. Onpexnenenue audpaknuu. [Ipuanumn [oiirenca
-®Openens. Meron 308 @penens. Judpakius Openens Ha KPYTiIoM OTBEPCTHH U
mucke. Jlndpakuus dpayarodepa Ha oguoi menu. JJudpakius Opayrarodepa
Ha IU(PaKIIMOHHON pelIeTKe.

/Cp/

53

JVCITEPCHA N ITOJIAPU3ALIA CBETA

Iucnepcus cBeTa. DIEKTPOHHAS TEOPHs JUCTIEPCHH CBETa. ECTeCTBEHHBIN 1
HOIISIpI/ISOBEIHHBIﬁ CBCT. HOHSIPI/I?)&HI/ISI CBCTA IIPU OTPAKCHUHN U ITPCIIOMJICHUHN HA
rpaHuLe ABYX AUAIEKTPUKOB. IIpoxokaeHue cBeTa 4yepe3 aHU30TPOIIHbIE
KkpucTaibl. [lonspruszanuoHHble MPU3MBI U ONAPOU L. 3akoH Mantoca. AHanu3
MOJSIPU30BAHHOTO CBeTa. BpalieHue TIIOCKOCTH MOISIPU3AIHH.

/Cp/

54

Wnrtepdepennns ceera. Onbit FOHTa. (M3Meperne UIMHHBI CBETOBOH BOJTHEI C
TIOMOUIBIO TUPPAKIMOHHOM perteTkn). (OnpeneneHue mokazaTens IpeOMICHUS
CTeKJIa ¢ IOMOIIBI0 MUKpockona). /Cp/

5.5

IIpoBepka 3akona Mamoca. (Onpenenenue ko3 HUIHEHTa MONIOMICHAS
po3pavHbIx Ten). (OnpeaeneHue yria noixHou nomspu3anun). /Cp/

Pazgen 6. JIEMEHTBI CIIEIITUAJIBHOU TEOPUU
OTHOCHUTEJBHOCTH




6.1

IMocTynaTs! criennanabHOW TEOPUU OTHOCUTENIBHOCTH. [Ipeobpa3oBanus
Jlopentia. CreactBus u3 npeodpazoanuii Jlopenia. HTepBat Mex Iy
coOBITHSIMHU. VIMITYITBC B CTIEIIANBHOM TEOPHH OTHOCUTENEHOCTH. OCHOBHOM
3aKOH PENSTUBHCTCKON ANHAMUKH MaTepHaIbHON TOUKH. DHEPIHs B
CHeLUXaNbHONH TEOPUH OTHOCUTENBbHOCTH. /Cp/

12

Pasgen 7. KBAHTOBAS ®U3UKA

7.1

KBAHTOBAA OIITUKA

TemnoBoe n3MydeHHE U €ro XapakTepucTuku. 3akoH Kupxroga. 3axoHs!
Credana - bonpumana u cmemenns Buna. ®opmyier Penest-J{xunca u [Tnanka.
T'unoresa [Tnanka. @oronsl. DoTodddekT. YpaBHeHUE DWHIITEHHA TS
BHeIIHero (oTodddexra. JHeprus u UMIyIsc (oToHa. /laBneHne ceTa.
S¢dexr Komnrona u ero aneMeHTapHas TeopHs. EANHCTBO KOPIyCKYISPHBIX U

BOJIHOBBIX CBOMCTB 3JIEKTPOMATHUTHOIO U3IyYEHHS.
/J1ex/

7.2

KsanToBast ortuxka /ITp/

7.3

OJIEMEHTBI KBAHTOBOM MEXAHUKN 1 ATOMHOU ®N31KU
CnexTpsl aTOMOB U MoJieKys1. CrekTp aroma Bojopoza. Teopus aToMa BoAopoza
no bopy. ['mnoresa ne bpoitns. CeoiicTBa BonH ae bpoiinsa. CooTHotenne
HeonpeaeneHHocteil ['eifsen6epra. BonHoBas GyHKINS U ee BEPOATHOCTHAS
uHTepnpetauus. HabmogaeMple BeTUUMHBI B KBAHTOBOM MEXaHUKE U X
n3mepenns. Oomee ypasHenue llpenunarepa. CraronapHOe ypaBHEHHE
Ipenunrepa. JIBmkeHne cBOOOJHOM YacTUIb. [IBIKeHNE B MOTEHIIMATBHON
sime. TloTeHnmanbHbIi 6apeep. 'apMOHHUECKH OCHIILIATOP. ATOM BOJOPOIA B
KBaHTOBOI MexaHuke. CuH a1ekTpoHa. CriiHOBOE KBaHTOBOE uucio. [Ipunimn
HEePa3IMINMOCTH TOKIECTBEHHBIX YacTHI. @epMHUOHBI X O030HBI.
Ilepnoauueckas cucrema aneMeHToB MeHaeneesa.

/Cp/

12

7.4

OrmpezienieHre TEMIEPaTypHON 3aBHCUMOCTH HHTEHCHUBHOCTH M3Ty4E€HHsT HUTH
JIaMIIBbI HaKaIII/IBaHI/IH.(I/I?)y‘ICHI/IC 3aKOHOB TCIIJIOBOI'O U3JTYYCHUA C IIOMOIIBIO
sIpKOCTHOTO TipomeTpa.) /Cp/

7.5

Dororddext. (CHATHE BOTBTAMIIEPHOIL, JIFOKCAMIEPHOH U CHIEKTPAIbHOM
XapaKTepUCTHK (OTO3IEMEHTA U ONpeielicHre paboThl BbIXOAa
aneKkTpona). /J1ab/

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

8.1

OJIEMEHTHBI ®U3NKU ATOMHOTI'O SJIPA

Jedekt Macchl ¥ 3Heprust cBs3u sapa. CIUH sapa ¥ €ro MArHUTHBIA MOMEHT.
HI[CPHLIC CHIIBI. MOI[GIII/I sapa. PaIII/IoaKTI/IBHOC H3JIy4YCHHUC U €TO BUIBI. -
pacnaa. -u3JIy4CHUC. -U3JTy4CHUC. HI[GpHI)IC peakuu U X OCHOBHBIC TUIIBIL.
Peaxius nesnenus sapa. LlenHas peakuus aejaeHns. Peakins cHHTE3a aTOMHBIX
amep.

/Cp/

10

8.2

OJIEMEHTHBI ®U3MKU DJIEMEHTAPHBIX YACTUIL]

Krnaccpl aneMeHTapHbIX YacTHIL M BUABI UX B3auMopencTBuil. Knaccudukarms
3JIeMEHTapHbBIX YacTHIl. [[pHHIINIT HEPA3TUYMMOCTH TOKAECCTBEHHBIX YaCTHII.
CrnuH 1 Ipyrue KBaHTOBBIE YHUCIIa dJIeMEHTAPHBIX. YaCTHIIBI 1 aHTUIACTHIIEL.
Bosons! u pepMuonbl. AapoHs! 1 Me30HEL JlenToHb!. IIpomexyTodHbIe O030HEI.
KBapku u ritooHBI.

/Cp/

Pazgen 9. CAMOCTOSTEJIBHASL PABOTA

9.1

oaroroka x nexusam /Cp/

9.2

IToxnroroBka k madopatopHbIM padotam /Cp/

9.3

[MoxroroBka k nmpakTudeckuM 3aHstusm /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 sx3amMeHom /KD/




10.3 Dk3amen /KD/ 1 0,35

10.4 3auer /KD/ 1 0,25

5. OHEHOYHBIE MATEPUAJIbI

OrneHouHble MaTepHanbl A IPOBEJCHUS MPOMEXKYTOUHOH aTTecTalK 00y4aloIUXCsl IPUBEAEHBI B MPUIIOKEHUU K
paboueit mporpaMMe JUCIUIDIAHEL.

@DopMBI B BHIBI TEKYIIETO KOHTPOJIS MO AUCHUILIHHE (MOIYIIO), BUABI 3aaHUH, KPUTCPUH UX OLICHUBAHNS,
pacmpeneneHye 0aIoB 110 BUJAM TEKYIIETro KOHTPOMIS pa3padaThIBalOTCS NMPernoAaBaTesieM JUCIUIUINHEI C YUETOM ee CIIeIU(MUKH 1
JIOBOAATCS JI0 CBEJICHHS 00YJalOMXCs HA IEPBOM Y4eOHOM 3aHSATHH.

Texymuii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBIISETCS IIPEoaBaTeNieM IUCIUIUIMHEI (MOIYIs) B paMKaxX KOHTaKTHOM
paboTHI U caMOCTOATETBHOM paboThl o0ydaronmxcs. s GuKkCHpoBaHHUS Pe3yNbTaTOB TEKYIIETO KOHTPOISI MOXKET HUCIIONB30BaThCs
BHOC.

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

6.1. Pexomenayemasi iuteparypa

6.1.1. OcHoBHas1 IMTepaTypa

ABTOpBI, COCTaBUTETH 3arinaBue W3parensc On. aapec
TBO, IO
JI1.1 |Cagennes U. B. Kypc obme#t ¢pusuku. T. 3. KBantoBas ontruka. AToMHas CaHkT- https://e.lanbook.com/bg
¢uznka. dusuka TBepaOrO TeNa. Gu3nKa aTOMHOrO spa U [eTepOyp
9JIeMEHTAPHBIX YaCTHIL: yaeOHOe ocodre r: Jlans,
2018
JI1.2 [ Cagsennes 1. B. Kypc obmmeit pusuxn. T. 2. DneKTpHIecTBO U MarHETH3M. Cankr- https://e.lanbook.com/bq
Bonnuer. Ontuka: yuebHoe mocodne [eTepOyp
r: JIaus,
2018
JI1.3 [YeproB A.T"., Oo6mas ¢puznka Mocksa: | http://www.book.ru/bool
Bopobses A.A., KHoPyc,
Maxkapos E.®., 2020
Oszepos P. I1., Xpomos
B.M.
JI1.4 | Cagennes U. B. Kypc obme#t pusukm. T. 1. Mexanuka. MonekyssipHast CaHkr- https://e.lanbook.com/bg
(uznka: yaebHOE TIOCOOHE [etepOyp
r: JIaus,
2019




6.1.2. lonoTHUTEbHAS JUTEPATYPA

ABTOpBI, COCTABUTENIU 3arnaBue Wznarensc Omn. agpec
TBO, O
JI2.1 | BopobbeB A.A., 3amavHuK Mo Gusnke Mockga: | http://www.book.ru/bool
UYeptoB A.T. KnoPyc,
2017
JI2.2 | ankapun W.II., Oo6mas pusuka. COOpHHK 33124 Mocksa: | http://www.book.ru/bool
Kupsbsnos A.IL., KnoPyc,
Ky6apes C.1., 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

EcrecTBeHHOHAY4HBIH 00pa3zoBaTenbHBIH nopTai: http://en.edu.ru/

6222

MexnyHapoaHas mpodeccronanpHas 0a3za nanHbix «SpringerMaterials»: https://materials.springer.com/

6.2.2.3

KoncynbranT mtoc

6224

T'apant ACIIMKT

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJISA)

7.1

YaeOHbIe ayAUTOPUH AJISI IPOBEICHAS 3aHATHH JICKIMOHHOTO TUITA, YKOMIUICKTOBAHHBIC CIICIINATN3HPOBAHHON
MeOeTbI0 U TEXHUYECKUMHU CPEICTBAMU OOYUYEHHUS: MYJIbTUMEHIHOE 000pYyAOBaHUE IS PeAOCTaBICHHs yaeOHOM
nHpopMalyy GONBIIONH ayAUTOPHH W/UIN 3ByKOYCHITHBAtOlIee 000pyI0BaHUE (CTAIMOHAPHOE WK TIEPEHOCHOE).

7.2

YdaeOHble ayAUTOPUH AJIs IPOBEIICHNUS 3aHATHI CEMHHAPCKOr0 THIIA, TPYIIOBBIX U HHAWBHIYaJIbHBIX KOHCYJIBTAIINH,
TEKYILETO KOHTPOJIS ¥ TPOMEXKYTOUHOH aTTeCTallH, YKOMIUIEKTOBAHHEIC CIICIIHATN3NPOBAHHON MEOCIBI0 H
TEXHUIECKUMH CPEJICTBaMU 00yUIeHUS: MyIbTHMEAUHHOE 000PYIOBaHHE W/WITH 3BYKOYCHITHBAIOIIEe 000pY/I0BAHNE
(cranoHapHOE WM IEPEHOCHOE)

73

ITomereHust I CAaMOCTOATENBHON pabOThI, OCHAIIICHHBIE KOMITBIOTEPHON TEXHUKON C BO3MOYKHOCTBIO TIOAKIIOYEHUS K
cetu "MHTepHeT" 1 06ecreueHneM JOCTYyIa B AIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTeIbHYIO CPEy YHUBEPCUTETA.

7.4

INomemntenust 1 XpaHeHHus ¥ IPOGUIAKTUIECKOro 0OCITyKUBAHUS yIeOHOT0 000pyIOBaHUS

7.5

JlaGopaTopuu, OCHAIIEHHbIE CHEHAIBHBIM J1a00paTOPHBIM 000pYIOBAHHEM:

7.6

JlaGopatopust MeXaHUKH, BKJItoYaromas: 010k anekrponHslii @M 1/1, mammna Atsyna @M1 1, mastHuk MaxkcBenna
OM12, ynusepcanbHblii MasTHHK @M 13, mastHuK Obepoeka PM 14, monynb FOura u Mmoaysib casura ®M 19,
coynapenue mapos ®PM17;

1.7

Habop monyneit OIII;

JlabGopatopus 3JIeKTpUYeCcTBa U MarHEeTH3Ma, BKIItogatomas: cteHasl TKO anekTprdecTBa M MarHeTH3Ma, B TOM YHCTIC
ocrmutorpader C1-94, rerepaTops! CUTHAIOB HU3K0YAaCTOTHBIC ['3-118, NCTOYHNMKY MTUTAaHUS, Mara3uHbI COPOTHBICHUH,

7.8

JIabopaTopust ONTHKY, BKIIOYAIONIas KOMIUIEKT olTH4ecKkoro ooopynosanus PMC, B Tom uuciie: 6a3bl ONTHIECKON
CKaMbH, MONYHPOBOIHMKOBBIC JIa3ePhl C FOCTUPOBOYHBIM MOIYJEM, (POTONPUEMHIKH, HAOOP JIMH3, SKPAHbI ¢ MACIITA0OHON
ceTKo#t; aBToTpancdopmarop ogHodaszueiid JIATP-2,5; KOMIUIEKT (OJUTHIA.




