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1. IEJTA OCBOEHMSI 1M CLIUIIJIMHBI (MOYJIST)

1.1| Lenp npenogaBaHus TUCHUIUIUHBI:

1.2 | dopMupoBaHHe y 00yJIaIOMINXCS €CTECTBEHHOHAYYHOTO MHPOBO33PEHHST; HAYTHOT'O MBIIIUICHHST; IIEJIOCTHOTO
TIPEACTABICHIUS O (PU3UIECKHIX 3aKOHAX OKPYKAIOIIET0 MUpa B MIX €MHCTBE M B3aMMOCBSI3H; HABBIKOB IIPUMCHEHHS
MONOXKEHUH (QYHIAMEHTAILHON (DH3UKHU MIPU PEIICHUU KOHKPETHBIX MPEAMETHO-IPO(UIBHBIX 3a/1a4; TEOPETHUECKOH U
[IPAKTUYECKOM 0a3bl AJIs1 YCTICIIHOIO OCBOCHUSI UMY CIIELUANIbHBIX JUCLUIUINH.

1.3 | 3amaun TUCLIUIUINHEL:

14— OCBOCHHE 00YyJaIOIIMMHUCS 3HAHWI 00 OCHOBHBIX (DM3MYECKHUX SBJICHUSIX W IPOIECCAaX, OCHOBHBIX (PH3NYIECKUX
BEJINUMHAX U (PU3NUECKUX KOHCTAHTaX, OCHOBHBIX (DU3MUECKUX 3aKOHAX U FPAHMIAX UX IPUMEHHMOCTH,
(byHIaMEHTAIBHBIX (PM3NYECKUX HKCIEPUMEHTAX U X POJIM B PA3BUTHU HayKH, Ha3HAYEHHUH U NIPUHIMIIAX JeHCTBHSA
BOXHEHUIINX (PH3HUCCKUX TPHOOPOB;

1.5 puoOpeTeHrne 00yJarOIMMUC] YMEHHHA OOBSCHUTh OCHOBHBIC HAONIOIaeMbIe IPUPOAHBIC H TEXHOTCHHBIC
SIBTICHUS 1 3((PeKTH Ha 0a3e 3aKOHOB KJIACCHYECKOH W COBPEMEHHOH (PH3MKH;

1.6 |- pruoOpeTeHne 00yJaroIIMUC YMEHHH U HaBBIKOB HCIIONB30BAaHUS METOIMKU (DM3MYCCKIX H3MEPEHHH W
00pabOTKH IKCTIEPUMEHTATBHBIX JaHHBIX, UCTIONB30BaHMS METONIOB (PU3MIECKOr0 MONISITUPOBAHNS JIJISI PEILICHHS
KOHKPETHBIX €CTCCTBCHHOHAYYHBIX U TEXHUYECKUX 3124,

1.7]— mpuobpereHrne 00yJaroIMMUCS HABBIKOB HKCILTyaTAl[MH OCHOBHBIX MPHOOPOB M 0OOPYAOBAHUS COBPEMEHHOM
¢duzndeckoit 1aboparopun, 00pabOTKU 1 HHTEPIPETUPOBAHUS PE3YIBTATOB IKCIIEPUMEHTA.

1.8

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

Iuxn (paznen) OIT: | b1.0.11

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

OIIK-1 Cnocoben peiaThb NHXKCHCPHBIC 3aa4r B HpO(l)eCCHOHaHLHOﬁ JACATCIBbHOCTH C UCIIOJIB30BAHUEM METOAOB €CTCCTBCHHBIX
HayK, MAaTEMATUYCCKOT'O aHaJIn3a U MOIACIIUPOBAHUA

OIIK-1.2 HpI/IMeHﬂeT OCHOBHBIC INOHATHUA U 3aKOHBI €CCTCCTBCHHBIX HAYK IUIA PECILICHUA Hpe,Z[MeTHO-HpO(I)I/IJ'IBHLIX 3a1a4

OIIK-1.3 [IpuMeHsIeT ecTeCTBEHHOHAYIHBIE METOBI TEOPETHIECKOTO M HKCIICPUMEHTAIBHOTO MCCIIEI0BaHNUS OO BEKTOB, IIPOIECCOB,
SIBIICHUI; IIPOBOJUT SKCIIEPUMEHTHI 110 3a[JJAHHOI METOJUKE U aHAIU3UPYET PE3yabTaThl

B pe3yabTaTe ocBOeHUsI AMCUMIIJIMHBI (MOAYJIs1) 00y4YAIOIINIACS A0JIKEH

3.1 |3naTh:

3.1.1 | OCHOBHBIE TTOHATHS M 3aKOHBI KITACCHYECKOIM U COBPEMEHHOI (DM3UKH M UX POJIb B PEIICHUH IPEIMETHO-TTPO(IIIEHBIX
3ajad;

3.1.2 | METOIBI TEOPETHIECKOTO M AKCIIEPIMEHTAIEHOTO HCCIICIOBAHNS (PU3NIECKUX OOBEKTOB, IPOIECCOB M SIBJICHUIA,
METOJHKY IIPOBEJCHUS U 00pabOTKH Pe3yabTaToOB (PH3UIECKOTO IKCIEPHMEHTa

3.2 | YmeTh:

3.2.1 [ ncTIonp30BaTh OCHOBHBIE TIOHATHS M 3aKOHBI (PU3UKH TS PEIISHHS IIpeIMeTHO-IPODIIBHEIX 3a/1ad;

322 OPUMECHATH METOAbI TCOPCTUYCCKOI'O N OKCIICPUMEHTAJIbHOI'O UCCIICJOBAHU (l)I/ISI/I'{eCKI/IX O6’B€KTOB, IMPOLECCOB U
HBJ’ICHPIf/i, MIPpOBOAUTH Q)HSHLICCKI/IC OKCIICPUMCHTBI 11O SaZ[aHHOﬁ MCTOIHUKE U O6pa6aTBIBaTB HX pE3yJIbTAaThl

3.3 | Bnagern:

3.3.1 | HaBBIKaM¥ IPUMEHEHUS] OCHOBHBIX ITOHATHH 1 3aKOHOB KJIACCHYECKOM U COBPEMEHHOH (DM3UKH VISl PEIICHNUS PEeIMETHO-
PO MIIEHBIX 3a/1a4;

3.3.2 | HaBabIKaM¥ IPIMCHEHUS] METOZIOB TEOPETHYECKOTO U SKCIIEPUMEHTAIBHOIO UCCIICIOBAHHS (PU3HIECKIX OOBEKTOB,
IIPOIIECCOB U SIBIICHUI, HABBIKAMH IPOBEICHNS (PU3NIECKHUX IKCIIEPIMEHTOB 10 33JaHHOW MeTOANKe U 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/bl MEXaHUKU. Moienu MaTepUualbHOM TOUKH U TBepaoro tena. [Tonarue
CHCTEMBI OTCUEeTa. BEKTOpHOE U KOOPANHATHOE OIIMCAHUE JBHKCHUS
MaTeprualbHOH ToukH. OCHOBHBIE KHHEMATHUECKUE XaPAKTEPHCTHKA
MaTepuaJbHON TOUKH: paJuyc-BEKTOp, IepeMEILEHUE, IPONICHHBIN yTh,
Cpe/iHssl U MTHOBEHHAs! CKOPOCTb, CPEJTHEE M MTHOBEHHOE YCKOPEHUE,
TaHIeHIMaIbHOE U HOPpMAIbHOE yCKOpeHue. BpamaTenbHoe qBUKEHNE
MaTepUallbHOU TOYKH. BEKTOpEI yrila IoBOpoTa, yrioBOM CKOPOCTH U YIII0BOT'O
yckopeHust. CBsI3b MEXy YIJIOBBIMU U JIMHEHHBIMU BelMYnHamMH. /JIex/

1.2

OrmpeziesieHre TIIOTHOCTH TBEPOTO TeNa MTPABUIIbHON FeOMETPHUYECKO#
¢dopmer. /Cp/

1.3

KunemaTnka MatepransHoii Touku /I1p/

1.4

OCHOBbI ANMHAMUMKMU ITOCTVYITATEJIBHOI'O ABVDXEHW A TEJIA
ITocrynarensHoe nuxenue. [lepsrrit 3akoH HetoroHa. [loHsiTHE HHEPTHOM
Maccsl Tena. Bropoii 3akoH Hetotona u nonsitue cuisl. Tperuil 3akon HeroToHa.
Bugst cun. Cuina TSKecTH, CHIa BCEeMUPHOT'O TSATOTEHHS, CUIIa YIIPYTOCTH, CHIIa
TpeHus. HenHepmagpHble CUCTEMBI 0TCUeTa. L{eHTpOOSIKHBIC CHIIBI HHEPIIMU U
cmisl Kopromnca. /Jlex/

1.5

OCHOBBI JUHAMHWKU TTOCTYNATCIBHOIO IBUKCHUA TEJIa /Hp/

1.6

W3yuenue 3aKOHOB TIOCTYIATEIHHOTO IBHKEHHUS C MTOMOIIBIO MAITMHBI
ATtByna. /J1a6/

1.7

3AKOHBI UBMEHEHUA U COXPAHEHMA UMITYJIBCA, SHEPTMU U
MOMEHTA UMITYJIbCA Nmmynse
MaTepUaIbHOH TOUKH U MEXaHUYIECKOH CHCTEMBI, 3aKOH €T0 U3MEHEHHS U
coxpaHeHus. LIeHTp Macc MEXaHUYECKOH CUCTEMBI U YPaBHEHHE €TO JBHKECHHUSL.
Kunetnueckas sHeprus 1 3aKoH ee M3MeHeHns1. KoHcepBaTHBHEIE 1
HEKOHCepBaTUBHbIEC CHIIBL. [loTeHnmansHas sHeprus. CBsI3b MEXIY
MOTEHIMATBHON SHEPTUel U CUIION. 3aKOH U3MEHEHUsSI U COXPaHEHHsI ITOTHOM
MeXaHWYECKOH PHEPIHU CUCTeMBl. MOMEHT UMITYJIbCa MaTEPUATbHON TOUKH 1
MEXaHUYECKON CHCTEMBI, 3aKOH eT0 U3MEHEHUs u coxpanenus. /Cp/

1.8

ITpoBepka 3aKOHOB COXpPaHEHUS HMITyJIbCA M SHEPTHHU NIPH coyaapeHun tei /Cp/

1.9

JNMHAMUKA BPAIIATEJIbBHOI'O JABVDKEHWA TBEPAOI'O TEJIA
OCHOBHOI 3aKOH BpaIaTeIbHOrO IBUKEHHSI TBEP/IOTO Tea BOKPYT
HEIOJBMXKHOIN ocr. MoMeHT nHepiun. Berarcienne MOMEHTOB HHEPIIUHI
OJTHOPOAHBIX cUMMeTpHUUHBIX Tel. Teopema lllTelinepa u ee npuMeHeHue.

Kunetndeckas 3Heprust BpaIaTeIbHOTO JABMXKEHHUS TBEPIOTrO Tela.
/Cp/

1.10

I/IBy‘IeHI/IC JAWHAMHWKHA BPamgaTeJIbHOTO IBHKCHUA C TOMOIBIO MAasATHUKA
Ob6epbexa. /Cp/

Masitauk Maxkceia. Onpe/esieHre MOMEHTA HHEPIMHU Tl U MPOBEPKa 3aKOHA
coxpaHeHus sHepruu. /J1ad/

1.12

MEXAHNWYECKUE KOJIEBAHU S

Onpenenenune konebanuii. XapakTepUCTUKU TAPMOHUYECKIX KOICOaHUH.
DopMmyrna CIIOXKEHUS IByX FapMOHHYECKHUX Konebanuit. [Ipumepsr
KOJIe0aTEeNBHBIX CUCTEM: MIPY)KUHHBINA, MATEMaTHUECKAN U (PH3NICCKUN
MasTHUKH. YpaBHEHHE 3aTyXaOMNX KOIeOaHUH U ero pemeHue.
XapaKkTepUCTUKH 3aTyXaIOMNX KOIeOaHIH. YpaBHEHHE BBIHYKCHHBIX
KoneOaHui o JeiicTBUeM rapMOHMYECKH U3MEHSIOLIECS BHEITHEH CHITBI U €T0
peleHue. SIBlneHue pe3oHaHca.

/Cp/

1.13

OmnpeneneHue yCKOPEHUST CBOOOTHOTO MAACHUS IIPH MOMOIIM MaTeMaTHIECKOTO
masitTHuka. /Cp/

1.14

OmnpeneneHnue MOAYIIS CIBHUTa C IIOMOIIBIO MPYKUHHOTO MasiTHUKA. /Cp/

Pazpen 2. TEPMOJUHAMUKA U MOJIEKYJIAPHAS ®U3UKA

2.1

OJIEMEHTBI TEPMOJIMHAMUKN OcHOBHBIE
OIpeNeNICHHs U MOHATHUS TepMoIuHaMuKu. HyneBoe Hauano TepMOAHHAMUKY U
MOHATHE TeMIepatypbl. TepMmoanHaMudeckne GpyHKunu coctosuus. [lepoe
HayaJio TepmoanHaMuku. TemnoemkocTs. M3omnporeccsl. Bropoe Hauano
TEPMOJUHAMUKH B PA3NUUHBIX (popMmynupoBkax. [loHsTHE TEIIIOBOI MAIIMHBL.
KIIJI TerunoBoit mamunsl. [ukn Kapuo u Teopema Kapao. Hepasenctso
Knaysnyca. Durpomnus. Tperse Hagamo TepmoanHaMuku. /Cp/




2.2

Omnpenenenue kod(pduIEeHTa BI3KOCTH KUAKOCTH 1o MeToxy Crokca. /Cp/
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SJIEMEHTBI CTATUCTUYECKOU OU3UKU.

OCHOBHBIE [TOJI0)KEHHSI KHHETUYECKON TEOPUU UAEANBHOIO raza. YpaBHEHUS
COCTOSIHMSI UICAJIBHOIO U PEAJIBHOIO ra3a. YpaBHEHUE KUHETHYECKOU TeOpUU
ras3oB 1y gapiaenus. @azosoe mpoctpaHcTBo. OyHKIUS pacHpeeneH s.
Knaccuueckast n kBaHTOBas craTucTuka. Pacipenenenne Makcsena.
Bapomerprueckas popmyna. Pacnpenenenne bomsumana. [lonsatue o
KBaHTOBOH cratucTike boze-Oinmreitna u @epmu-/upaka. CBA3b SHTPONUHU C
TEPMOIMHAMHUUYECKON BEPOATHOCTBIO. SIBIIEHMs TepeHoca.

/Cp/

2.4

OrmpeneneHue OTHOMEHUS TEINIOEMKOCTEH ra3a METOIOM aanadaTHIECKOro
pacumpenus. /Cp/

Pazpen 3. JJIEKTPUYECTBO U MAT'HETHU3M

3.1

OJIEKTPOCTATUYECKOE ITIOJIE B BAKYYME

DNeKTpUYECKUi 3aps]] U 3IIEKTPOCTaTHdecKoe noie. HanpskeHHOCTh U
MOTEHIIHAN HIIEKTPOCTATUUECKOTO 1ojIs. CBOWCTBO CYNEPIO3UIMHU JUIs
INEKTPOCTATUYECKHX monei. CBsi3b MEXAY HAPSKEHHOCTHIO
3JIEKTPOCTaTUYECKOr0 OIS ¥ OTeHIManoM. I10Tok BeKTopa Hanps>KeHHOCTH
3JIEKTPUYECKOrO IOJIS Yepe3 MOBEPXHOCTh U TeopeMa 'aycca. [Ipumenenue
TeopeMsl ['aycca Kk pacueTy 31eKTpOCTaTHYECKUX Moel. Teopema o HUPKYISALUU
Ul BEKTOpa HAIPSKEHHOCTH 3JIEKTPUYECKOTO TOJIS.

/J1ex/
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SJIEKTPOCTATHUYECKOE IIOJIE B [TPOBOJHUKAX U JJUDJIEKTPUKAX
DNEKTPUYECKUH TUONb U SIEKTPUUCCKUH TUMONBHBIA MOMEHT. JIumonbHbIe
MOMEHTHI MOJIEKYI AUAJIeKTprKa. [1oNspHBIe N HENOMSAPHBIC HAICKTPHKH.
Ionsapuzanus qusnekrpukos. Bexrop nongpusauuu. Teopema [aycca s
BEKTOpa MOJISIpU3ay. BekTop anexrpuueckoro cMenieHus. YcioBus Ha
TpaHuLE ABYX IAUINEKTPUKOB. [IpOBOIHMKH B 3JIEKTPOCTATHUECKOM HOJIE.
DIeKTPOEeMKOCTh YeTMHEHHOTO TPOBOAHIKA. KOHIeHCATOpBI. DHEPTHs CHCTEMBI
3apsIOB U 3TEKTPUIECKOTO MOJS.

/Cp/

33

DekTpocTaTHYEeCKOe MoNe B BaKyyMe U Berectse /I1p/

34

HccnenoBanue snekrpoctaTinueckux monet. (M3yuenne 3akona Oma.) /J1a6/

3.5

MOCTOAHHBIN SJIEKTPUYECKHU TOK

VYcnoBus cyliecTBOBaHHS IIOCTOSHHOTO JIEKTPUYECKOro Toka. Cuna u
IUTOTHOCTH TOKA. YpaBHEHHE HETMPEPBIBHOCTH. 3akoH OMa JUIs OXHOPOJHOTO
yJacTKa IemH. DIIeKTPOABIDKYIas CHila U HanpsbkeHue. 3akoH Oma ams
HEOJHOPOIHOro yyacTka uenu. [Ipasuna Kupxroda. [Ipumeps! pacuera
Pa3BETBIICHHBIX AIEKTPHUYECKUX Iienel ¢ momomnipio npasmwit Kupxroga. Pabora n
MOILHOCTh TOKa. 3akoH JIxoyins-JleHua.

/Cp/

3.6

INOCTOAHHOE MATHUTHOE IIOJIE B BAKYYME 1 BEIIIECTBE
MarnutHas uHaykuust. 3akoH buo-Casapa-Jlamnaca, MarHuTHoe 1ose
JBIKyIIErocs 3apsina, cuna Jlopenua, 3akoH Amnepa. Teopema o HUPKyIALUU
JUTsl BEKTOpa MarHUTHOM MHAYKLIMHU U ee npuMeHenue. Teopema ["aycca nis
MarHUTHOTO MOJI.

MarHuTHbIE MOMEHTBI aTOMOB ¥ MOJIEKYJl. BEKTOp HaMarHMUEeHHOCTH BELIECTBA.
Teopema 0 HUPKYIALUY U1 BEKTOpPAa HAMArHUYEHHOCTU. MarnuTHas
BOCHPHMMYUBOCTb 1 MarHUTHAs IPOHUIIAEMOCTS BellecTBa. HanpsbkeHHOCTh
MarHuTHoro nons. Teopema o HUPKYIJIALUM U1 BEKTOPB! HANIPSDKEHHOCTH
MarHUTHOIO IOJIA. YCI0BUS JUI MATHUTHOTO 1IOJISl HA TPAHULIE pa3ziena AByX
cpen. Jlnamarueruku, napamaraeTuku. @eppomarueTuku. MarHuTHbIN
rucrepesuc. Temneparypa Kiopu. IIpupona deppomaraernsma.

/Cp/
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3.7

OrmpeienieHne OTHOLICHHS 3apsiaa dJIEKTPOHA K €0 Macce METOZI0OM MarHeTpOHa.
(Ompenenenre ropu30HTAIBHON COCTABNISAIONICH HHIYKIIMH MATHUTHOTO TIOJIS
3emin) /Cp/

3.8

OmnpeneneHue pabOTH BBIXOJA IIEKTPOHOB U3 Metainia. /Cp/




3.9

SJIEKTPOAMHAMUKA

3akoH anekTpoMarHuTHo uHaykimu. [Ipasuno Jlenna. CiocoObl n3MeHeHHs
MarHuTHOro notoka. [Ipupona snekTpoMarHuTHOW MHIAYKIUH. SIBIeHNe
caMOMHIyKIMU. MHoykTUBHOCTS. B3aumuas unnykuus. B3aumuas
WHIOYKTUBHOCTB. Teopema B3auMHOCTH. Tok cMenieHus. Teopema o HUPKYJIALUN
MarHUTHOIO MOJIS B CIy4ae NPUCYTCTBUS NEPEMEHHBIX SIEKTPHUECKUX TTOIEH.
VYpaBHenuss MakcBenia B MHTErpabHON Gopme. /JIex/

3.10

W3zydenne sineHus B3auMHON HHAYKIMN.(CHIATHE KPUBOIl HAMAarHUYHBAHUS U
MIeTJIM TUCTepe3Hca ¢ MOMOLIbI0 ocumiorpada.) /Cp/

Paznen 4. KOJIEBAHUSA 1 BOJIHbBI

4.1

SJIEKTPUYECKUE KOJIEBAHIA

Konebarenbupiii KoHTYp. CBOOOIHBIE HE3ATYXAIOIINE U 3aTYXaIOIINe
rapMoHHYECKHe KojeOaHus B KosnebarenbHoM KoHType. DopMyrna ajs nepuona
KoJeOaHui. BrIHYXICHHBIC TapMOHUYECKHE KOJICOaHUs B KOJICOATEITEHOM
KOHTYype. SIBnenue pe3oHanca. [lepeMeHHbI TOK. AKTUBHOE, HHIYKTUBHOE U
€MKOCTHOE COIIPOTUBIICHUE B IIEMTH IEPEMEHHOr0 ToKa. PaboTa 1 MOITHOCTH B
LIeNH [IEPEMEHHOro ToKa. JleficTByIolee 3HaUeHHE TOKA M HAIPSKEHUSI.

/Cp/

4.2

OJIEKTPOMAT'HUTHBIE BOJIHbBI

DKCIEePHUMEHTATBHOE TONYYCHHE IIEKTPOMArHUTHBIX BONH. CyIIeCTBOBaHHE
SIIEKTPOMArHUTHBIX BOJIH KaK CJIEJICTBUE YpaBHEHUH MakcBeuia.
JuddepeHimanbHoe ypaBHEHHE SJICKTPOMArHUTHON BOHBL. CBS3b MEXITY
BEKTOPaMH HATPSDKEHHOCTH SJICKTPHIECKOTO M MATHUTHOTO MOJICH B
SIIEKTPOMArHUTHOM BosiHE. [IpesioMiIeHHe IeKTPOMArHMTHEIX BOJH Ha FPaHMIIE
pasjiena IByX cpel. DHEPTHs ¥ UMITYJIbC DIEKTPOMArHUTHBIX BOJH.

/Cp/
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HccnenoBanue 3aTyxaromux koinebanuii B konebaTensHOM KoHTYype /Cp/

Paszgen 5. OIITUKA

5.1

TEOMETPUYECKAS OIITUKA.

IloHsiTHE CBETOBOIO J1ydya. 3aKOH IPSAMOIUHEIHOrO pacIpOCTPaHEHUSI CBETOBBIX
Jydeil B OMHOPOJHBIX Cpeaax. 3aKOH OTpaxKeHUs. 3aKOH MPEIOMIICHHS.
Ipunuun ®@epma. [onHoe orpaxenue. LleHTpUpOBaHHBIE ONTHYECKUE CHCTEMBI.
IpenomieHne CBETOBBIX JTydeil Ha TIOBEPXHOCTH C(HEPHIECKOTO 3epKaa.
IIpenomnenue cBeTa Ha chepUIecKoil MOBEPXHOCTH pasjena AByX cpea. ToHkue
auH3bL. M300paXkeHHe MpeMeToB ¢ MOMOIIbIO JTMH3. OCHOBHbIC
(oToMeTprUEeCKIE BEITHIHHEL.

/Cp/
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WHTEPOEPEHIIVA 1 AUDPAKIINA CBETA

KorepeHTHOCTh 1 MOHOXPOMaTUYHOCTH CBETOBBIX BONH. MHTepdepenius cera,
YCIIOBHE MakCUMYyOB 1 MEHUMYMOB. OnbIT FOHTa. MHTepdepentus cBera B
TOHKWX IUICHKAX U ImacTuHkax. Onpenenenne audpaknnu. [Ipunamnumn [oiirenca
-®Openens. Meron 308 @penens. Judpakius OpeHens Ha KPyriioM OTBEPCTHU U
mucke. Jludpakius Opaynarodepa Ha onHoi menu. Judpakuus Opaynropepa
Ha JU(PAKIOHHOH pelIeTKe.

/Cp/

53

JVCITEPCHA N ITOJIAPU3ALIA CBETA

Iucnepcus cBeTa. DIEKTPOHHAS TEOPHs JUCTIEPCUH CBETA. ECTECTBEHHBIH 1
HOHSIpI/ISOBaHHBIfI CBCT. HOHSIPI/I?)aHI/ISI CBCTa MIPpH OTPAXKCHUU U TTPCIIOMJICHUN HA
rpaHule ABYX IUAJIEKTPUKOB. [TpoxoxacHuE CBETa uepe3 aHU30TPOIIHbIE
KkpucTaibsl. [lonspu3anoHHble MPU3MbI U TOJISPOU L. 3akoH Mamtoca. AHanu3
MOJISIPU30BAHHOTO CBETA. BpallieHHe TIOCKOCTH MONSPU3AIIIH.

/Cp/

54

Wnrtepdepennns cera. OnsiT FOHTA. (M3MepeHne IIHHHBI CBETOBOI BOITHEI C
MIOMOUIBIO TUPPAKIHOHHON perieTkH). (OnpeeneHue noka3aTess MpeJoMISHHUs
CTEKJIa ¢ TIOMOIIBI0 MUKpockoma). /Cp/

5.5

ITpoBepxka 3akoHa Manroca. (OnpezneneHue ko3 uuueHTa HorIomeHuUs
mpo3paunbIx Te). (Onpeaenenne yriia noxHo#H noispusarmn). /Cp/

Pazgen 6. JIEMEHTBI CIIEIITUAJIBHOU TEOPUU
OTHOCHUTEJBHOCTH




6.1

IMocTynaTs! criennanbHOW TEOPUU OTHOCUTENIBHOCTH. [Ipeobpa3oBanus
Jlopenua. Cnencreus u3 npeobpasopanuii Jlopenua. MHTepBai mexy
coObITHsIMU. VIMITyITBC B CTIeIIANbHOM TEOPHH OTHOCHTENEHOCTH. OCHOBHOM
3aKOH PESTUBHCTCKON TMHAMUKH MAaTepPHATbHON TOYKU. DHEpPTus B
CHeLUXaNbHONH TEOPUH OTHOCUTENBbHOCTH. /Cp/

12

Pasgen 7. KBAHTOBAS ®U3UKA

7.1

KBAHTOBAA OIITUKA

TemnoBoe U3mydeHne U €ro XapakTepucTHKU. 3akoH Kupxroda. 3akoHs!
Credana - bonpumana u cMmemenns Buna. ®opmyier Penest-J{xunca u [Tnanka.
T'unoresa [Tnanka. @oroubl. PoTodPGEeKT. YpaBHeHUE DUHIITEHHA 15
BHemHero (oroaddexra. Dueprus u uMIynsc (oToHa. /laBieHue cera.
S¢dexr Komntona u ero aneMeHtapHas Teopus. EANHCTBO KOPITyCKYISPHBIX U
BOJTHOBBIX CBOMCTB 3JIEKTPOMAarHUTHOTO U3ITy4EHHS.

/JTex/

7.2

KsanToBas onruka /I1p/

7.3

OJIEMEHTBI KBAHTOBOM MEXAHUKN 1 ATOMHOU ®N31KU
CnexTpsl aTOMOB 1 MoJieKysl. CrekTp atoma Bojopoza. Teopust aToMa Bogopoaa
no bopy. ['mnoresa ne bpoitns. ColictBa BonH e bpoitna. CoorHomenue
HeonpeaeneHHocTeil ['eif3enOepra. BonHoBas GyHKIHNA U ee BEpOATHOCTHAS
uHTepnpetauus. HabmogaeMple BeIMUMHBI B KBAHTOBON MEXaHUKE U UX
n3mepenns. Oomee ypasHeHue llpennnrepa. CranmonapHoe ypaBHEHHE
Ipenunrepa. JImkeHne cBOOOTHON YacTUIBI. [IBIKEHHE B IIOTEHIIHAIBHOM
sime. TloTeHnmanbHbIi 6apeep. 'apMOHHUECKHH OCIMIUIATOP. ATOM BOAOPOA B
KBaHTOBOH MexaHuke. CriuH asekTpoHa. CrinHOBOE KBaHTOBOE uucio. [IpuHuun
HEePa3IMINMOCTH TOXXIECTBEHHBIX JYacTHI. DepMHUOHEI 1 O030HEI.
Ilepuoaunueckas cucrema sneMeHToB MeHeneena.

/Cp/

12

7.4

OrnpenencHue TeMIIepaTypHOil 3aBUCHMOCTH HHTCHCHBHOCTH M3JTy4CHHS HUTH
JamrIibl HakaauBanus. (V3yueHue 3aKOHOB TEIUIOBOTO U3JIYUSHHSI C TOMOLIBIO
sIpKOCTHOro mrpomeTpa.) /Cp/

7.5

Dororddext. (CHATHE BOTBTAMIIEPHOH, TIOKCAMIICPHOH U CHEKTPAIbHOM
XapaKTepUCTHK (OTO3IEMEHTA U OIpeiesieHre paboThl BbIXOa
anekTpona). /J1ab/

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

8.1

OJIEMEHTHBI ®U3NKU ATOMHOTI'O SJIPA

Jedext Macchl ¥ 3Heprust cBs3u sapa. CIUH sapa ¥ €ro MArHATHBIA MOMEHT.
HI[CPHLIC CHIIBI. MOI[GIII/I sapa. PaIII/IoaKTI/IBHOC H3JIy4YCHHUC U €TO BUIBIL. -
pacnaa. -u3JIy4CHUC. -U3JTy4CHUC. HI[GpHI)IC peakunu U NX OCHOBHBIC THUIIEI.
Peaxius nenenus sapa. Llennas peaxiis neneHust. Peakiiis CHHTE3a aTOMHBIX
amep.

/Cp/

10

8.2

OJIEMEHTBI ®N31KU DJIEMEHTAPHBIX YACTHUIL]

Krnaccpl aneMeHTapHbIX 4acTHI U BUIBI UX B3auMmoneiicTBuil. Knaccuukanms
3JIEMEHTAPHBIX YacTHL. [IpMHINI HEPA3TUYUMOCTH TOXKIECTBEHHBIX YACTHII.
CrnuH 1 Ipyrue KBaHTOBBIE YUCIIA dJIeMEHTApHBIX. YacTHIIBI 1 aHTHYACTHUIIHL.
Bosons! u pepMuonbl. AapoHs! 1 Me30HEL JlenToHb!. IIpomexyTodHbIe O030HEI.
KBapku u r100HBI.

/Cp/

Pazgen 9. CAMOCTOSTEJIBHASL PABOTA

9.1

oaroroska x nexuusm /Cp/

9.2

ITonroroBka k mabopatopHbM padotam /Cp/

9.3

IMoxroroBka k npakruaeckum 3austusm /Cp/

9.4

BrinonHeHHe IBYX KOHTPOIBHBIX padot /Cp/

17,2

Pa3nen 10. KonTakTHbIe Yachl HA aTTECTAIMIO

10.1

Kontponbsusie padotsl /KA/

0,8

10.2

Koncynpramnus nepen sx3ameHom /KD/




10.3 Dk3amen /KD/ 1 0,35

10.4 3auer /KD/ 1 0,25

5. OHEHOYHBIE MATEPUAJIbI

OrneHouHbIEe MaTepHanbl A IPOBEICHUS MPOMEXKYTOUHOH aTTecTaly 00y4aloIuXCsl MPUBEACHB! B MPUIOKEHUU K
paboueit mporpaMMe JUCIUIDIAHEL.

@DopMBI B BHIBI TEKYLIETO KOHTPOJIS IO AUCHUILIHHE (MOIYIIO), BUABI 3aaHUH, KPUTEPHH UX OLICHUBAHM,
pacmpeneneHye 0aIoB 0 BUAAM TEKYIIEro KOHTPOIs pa3padaThIBalOTCs MPenoaaBaTeleM JUCHUILIHHBL C yIeTOM ee CIeU(UKH U
JIOBOJIATCS JI0 CBEJICHUSI 00YJaIOLINXCs Ha TIEPBOM yueOHOM 3aHSATHH.

Texymuii KOHTPOJb YCIIEBAEMOCTH OCYIIECTBIISACTCS IPEIoaBaTesieM IUCIMIUINHEI (MOIYINs) B paMKaxX KOHTaKTHOH
pabOTHI U caMOCTOSATEIBHOM PaboThl o0y4arommxcs. s pukcupoBaHHS pPe3ylnbTaTOB TEKYIIETO KOHTPOIS MOXET HCHOIb30BaThCS
BHOC.

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

6.1. Pexomenayemasi iuteparypa

6.1.1. OcHoBHas1 IMTepaTypa

ABTOpBI, COCTaBUTENN 3arimaBue W3parensc On. aapec
TBO, TOJI
JI1.1 |Cagennes U. B. Kypc obme#t ¢pusuku. T. 3. KBantoBas ontrka. AToMHast CaHkT- https://e.lanbook.com/bg
¢uznka. Gusmka TBepAOro Tena. Ou3MKa aTOMHOTO S/Ipa U [eTepOyp
9JIeMEHTAPHBIX YacTHII: yieOHOe mocodue r: Jlans,
2018
JI1.2 {YeproB A.T, Oo6mas ¢uznka Mocksa: | http://www.book.ru/bool
Bopobses A.A., KnoPyc,
Maxapos E.®., 2020
Oszepos P. I1., Xpomo
B..
JI1.3 [ Cagennes U. B. Kypc obmeit pusuxn. T. 2. DIeKTpHIecTBO U MarHETU3M. CaHkT- https://e.lanbook.com/bq
Bonnuer. Ontuka: yuebHoe mocobue [etepOyp
r: JIaus,
2018
JI1.4 | CagenneB 1. B. Kypc obme#t pusukn. T. 1. Mexanuka. MonekynsapHas CaHkT- https://e.lanbook.com/bg
¢uznka: yueObHOE IOcoOue [etepOyp
r: JIaus,
2019




6.1.2. lonoTHUTEbHAS JUTEPATYPA

ABTOpBI, COCTABUTENN 3arnaBue Wznarensc Omn. agpec
TBO, TOJ1
JI2.1 | BopobbeB A.A., 3amavHuK 1o husnKe Mockpa: | http://www.book.ru/bool
UYeptos AT KnoPyc,
2017
JI2.2 | ankapun W.IT., Oo6mas ¢pusuka. COOpHUK 33134 MockBa: | http://www.book.ru/bool
Kupsbsnos A.IL., KnoPyc,
Ky6apes C.H., 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

EcrecTBeHHOHAYYHBIN 00pa3oBaTebHEIH optai: http://en.edu.ru/

6222

MexnyHapoaHas mpodeccronanbHas 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

YaeOHbIC ayAUTOPUH AJISI IPOBEICHHS 3aHATHH JICKIIMOHHOTO THITA, YKOMIUICKTOBAaHHBIC CIICIMATI3HPOBAHHOM
Me0OeTbI0 U TEXHUYECKUMU CPEICTBAMU O0YUEHHS: MYIbTUMEIUITHOE 000pyIOBaHKE ATl IPEJOCTaBICHUS YIeOHOM
nHpopMaly GONBIIOH ayIUTOPHHU W/UIN 3ByKOYCHIIHBAlOIee 000pyJ0BaHKe (CTAllMOHAPHOE MIIN IIEPEHOCHOE).

7.2

YdaeOHbIe ayAUTOPUH AJIsI IPOBEICHHUS 3aHATHI CEMHUHAPCKOr0 THIIA, TPYIIHOBBIX H WHIMBUAYAIBHBIX KOHCYJIbTALIUH,
TEKYILETO KOHTPOJIS M IPOMEKYTOIHON aTTECTALNH, YKOMIUICKTOBAHHBIC CIICIIATN3NPOBAHHON MeOEITbIO 1
TEXHUIECKUMH CPEJICTBAMHU O0yICHHUS: MyJIbTHMEINIHOE 000PYIOBaHUE W/WITH 3BYKOYCHITUBAOIIEe 000PYIOBaHIE
(cranoHapHOE WM IEPEHOCHOE)

73

ITomereHust It CAaMOCTOATENBHON pabOThI, OCHAIIEHHBIE KOMITBIOTEPHOIH TEXHUKON C BO3MO)KHOCTBIO OAKIIOYEHUS K
cetu "MHTepHeT" 1 obecneueHueM JOCTyIa B AIEKTPOHHYIO HH(OpMAIMOHHO-00pa30BaTeIbHYIO CPEy YHUBEPCUTETA.

7.4

[omemntenus 115 XpaHEHHS U MPO(UIAKTUIECKOr0 00CITyKUBAHUS yIeOHOr0 000pyIOBaHUS

7.5

JlaGopaTopuu, OCHAIIEHHBIE CHEHAIBHBIM J1a00paTOPHBIM 000pYIOBAHHEM:

7.6

JlaGopatopust MeXaHUKH, BKItoYaromas: 010k anekrponHsid ®M1/1, mamnna AtByna @M1 1, mastauk MakcBenia
OM12, ynusepcanbHbiii MasTHUK @M 13,masTHHK Ob6epObeka DM 14, momynb FOHra n Mmomynb capura ®M 19,
coynapenue mapos ®M17;

1.7

Habop monyneit OIII;

JlaGopartopust 2JIEKTpUIeCTBA U MarHeTU3Ma, BKIrodatonias: cTeHapl TKO anekTprudecTBa 1 MarHeTu3Ma, B TOM 4HCIie
ocrmumiorpader C1-94, renepaTopsl cUrHAIOB HU3K09acTOTHEIE ['3-118, HCTOUHNKH MUTAaHUS, Mara3uHbl COMPOTUBIICHHIH,

7.8

Jlabopatopus ONTHKH, BKIIOUYAIONas KOMIIIEKT onTHYeckoro ooopynosanus PMC, B ToMm uucie: 6a3sl ONTHUECKON
CKaMbH, MOJIYTIPOBOAHHKOBBIE JIA3€PhI C IOCTUPOBOYHBIM MOAYIEM, (pOTONPHUEMHHKH, HAOOP JINH3, SKPaHbl ¢ MacIITaOHON
ceTKoit; aBToTpancdopmarop ogaodasueiid JIATP-2,5; KOMIUIEKT QOJITHIA.




