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1. IEJTA OCBOEHMSI 1M CLIUIIJIMHBI (MOYJIST)

1.1| Ilens mpenogaBaHus AUCLUIIIMHBL

1.2 | bopMupoBaHHe y 00yIalOMINXCS €CTECTBEHHOHAYTHOTO MHPOBO33PEHHST; HAYTHOTO MBIIIUICHHST; IIEJIOCTHOTO
IIPEACTABICHUS 0 (PM3UIECKIX 3aKOHAX OKPYKAOIIEro MUpa B MIX €MHCTBE W B3aMMOCBS3H; HABBIKOB IPUMEHCHHUS
MONOXKEHUH (YHIAMEHTAIBHON (DH3UKU NIPH PEIICHUN KOHKPETHBIX MPEIMETHO-IIPOMMIBHBIX 3a/1a4; TEOPETUIECKON U
MIPAKTUIECKOM 0a3bl sl yCHEIIHOIO OCBOCHUS UMH CIIELUATIbHBIX AUCLUIUIHH.

1.3 | 3amaun TUCLIUIUINHEL:

14— OCBOCHHE O0YyJaIOIMMHUCS 3HAHUI 00 OCHOBHBIX (DM3MUYECKUX SBJICHUSIX M IPOIECCAX, OCHOBHBIX (PH3MIECKUX
BEJINYMHAX U (PU3NUECKUX KOHCTAHTAX, OCHOBHBIX (DH3MUECKUX 3aKOHAX U IPAHUIAX UX MPUMEHUMOCTH,
(byHAaMEHTAIBHBIX (PM3NYECKNX SKCIIEPUMEHTAaX U UX POJIM B Pa3BUTHUH HAYKH, HA3HAYCHUH U NPUHIMIAX ACHCTBHSA
Ba)KHEHUIINX (H3HMUECKUX TIPHOOPOB;

1.5|- puodpeTeHrne 00yJarOIUMUC] YMEHHHA OOBSCHUTh OCHOBHBIC HAONIOIaeMbIe IPUPOAHBIC H TEXHOTCHHBIC
siBreHus ¥ 9QdekThl Ha 6a3e 3aKOHOB KITACCHYECKON M COBPEMEHHOH (DH3UKH;

1.6 |- pruodpeTeHne 00yJaroIIMUC] YMEHHH U HaBBIKOB MCIIONB30BAHMS METOIUKH (DM3MYCCKUX M3MEPEHHN W
00pabOTKH SKCIIEPUMEHTANBHBIX TAHHBIX, HCIIOIB30BAHMS METOIOB (PU3UUECKOT0 MOJISIIMPOBAHUS JIJISI PEIICHHS
KOHKPETHBIX €CTECTBCHHOHAYYHBIX U TEXHHYCCKUX 3a/1a4;

1.7]— npuobpereHre 00yJaroIMMUCS HABBIKOB HKCIUIyaTallil OCHOBHBIX MPHOOPOB M 0OOPYAOBAHUS COBPEMEHHOI
¢duzndeckoii nabopaTopuu, 00pabOTKH U UHTEPIIPETUPOBAHUS PE3YIbTATOB SKCIIEPUMEHTA.

1.8

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

uxn (paznmen) OI1: | b1.0.09

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

OIIK-1 Cnocoben peiaThb NHXKCHCPHBIC 3aa4r B HpO(i)eCCHOHaHBHOﬁ JACATCIBHOCTH C UCIIOJIB30BAHUEM METOAOB €CTCCTBCHHBIX
HayK, MaTCMaTUYCCKOI0 aHajin3a U MOACIINPOBAHUA

OIIK-1.2 HpI/IMeHﬂeT OCHOBHBIC IMOHATHUA U 3aKOHBI CCTCCTBCHHBIX HAYK IJIsI PEIICHUA HpeﬂMeTHO-HpO(I)I/IHLHLIX 3a1a4

OIIK-1.3 [IpuMeHseT ecTeCTBEHHOHAYIHBIC METOBI TEOPETHIECKOTO 1 SKCIIEPUMEHTAIFHOTO HCCIIEIOBaHNS 00BEKTOB, IIPOIECCOB,
SIBJICHUI; TIPOBOJUT KCIIEPUMEHTHI 110 33JaHHOW METOIUKE U aHAIU3UPYET PE3YIIbTaThL

B pe3yabTaTe ocBOeHUsI AMCUMIIJIMHBI (MOAYJIs1) 00y4YAIOIINIACS A0JIKEH

3.1 |3naTh:

3.1.1 | OCHOBHBIE TIOHATHS ¥ 3aKOHBI KJIACCHYECKOH M COBPEMEHHOM (DM3UKH U UX POJIb B PEIICHUH MPEAMETHO-TIPOPHITEHBIX
3ajad;

3.1.2 | METOIBI TEOPETHIECKOTO M SKCIIEPUMEHTAIIBHOT0 HCCIICOBAHUS (PU3NUECKUX OOBEKTOB, TPOLIECCOB H SBICHHH,
METOJHKY IPOBEICHUS U 00PaOOTKH Pe3yIbTaTOB (PU3NIECKOro IKCICpPUMEHTa

3.2 | YmeTh:

3.2.1 | ncTIonp30BaTh OCHOBHEIE TIOHATHSA M 3aKOHBI (DM3HKH JUTS PEIICHUS IPEAMETHO-TIPOGHIBHBIX 331134,

322 OPUMCHATH METOAbI TCOPCTUYCCKOI'O0 U SKCIICPUMEHTAJIBHOI'O UCCIICIOBAHUA (I)I/I3I/I‘{CCKI/IX 06’beKTOB, IIPONECCCOB U
HBHGHHﬁ, MIPOBOAUTH (I)I/I3I/I‘ICCKI/IC OKCIICPUMCHTBI 110 SaZ[aHHOﬁ MECTOOUKE U O6pa6aTBIBaTB HX pE3YJIbTAThI

3.3 | Bnagern:

3.3.1 | HaBBIKAMH MMPUMEHCHUS OCHOBHBIX MOHATHH Y 3aKOHOB KJIACCUYECKON 1 COBpCMeHHOﬁ (1)H3I/IKI/I A peIICHUA IMPEAMETHO-
HpO(bI/IHBHI)IX 3aJla4, HaBbIKaMH

3.3.2 | mpuMeHeHHs. METOJI0B TEOPETUUECKOTO M SKCIIEPHUMEHTAILHOTO HCCIICIOBAHMS (PU3HUECKUX OOBEKTOB, IPOLIECCOB 1
SIBTICHUH, HABBIKAMH TIPOBEICHNS (PU3NIECKHUX SKCIIEPUMEHTOB 110 33JaHHOH METOINKE U 00pabOTKH UX Pe3yIbTaToB

4. CTPYKTYPA U COAEP KAHUE JUCIUIIJIUHBI (MOAYJIS)

Kon HaumeHoBaHue pa3je/ioB U TeM /BUA 3aHATHS/ Cemectp | Yacos | Ilpumeuanue
3aHATHS / Kype

Pazpen 1. DU3NYECKHUE OCHOBbI MEXAHUKHN

1.1 KNHEMATUKA MATEPUAJIBHOU TOYKU [Ipenmer u 1 4
METOJIbI MEXaHUKH. MoJienu MaTepraabHON TOYKH U TBepAoro tena. [lonarue
CUCTEMBI OTCYeTa. BeKkTopHOE U KOOPAMHATHOE ONKUCAHUE IBUKEHUS
MarepuanbHON TOYKH. OCHOBHBIE KHHEMATHUECKNUE XapaKTEPUCTUKH
MaTepHabHON TOYKHU: PaJUyC-BEKTOp, IEpEeMEIEHHIE, TPOMICHHBIN MyTh,
CpellHssl U MTHOBEHHAsl CKOPOCTb, CpeJHEE U MITHOBEHHOE YCKOpPEHHE,
TaHreHIMaIbHOEe U HOpMalIbHOE yCKOpeHue. BpararensHoe 1BMXeHNe
MaTepuaibHON TOYKH. BEeKTOpHI yriia moBopoTa, YriioBOH CKOPOCTH U YIIIOBOTO
yckopeHHs. CBsS3b MEXTy YITIOBBIMH U JIMHEHHBIMH BeTnanHaMH. /JIex/




1.2

OmnpeeneHne MIOTHOCTH TBEPIOrO Teia MPABHIbHON IreOMETPUYCSCKOM
¢dopmel. /J1a6/

1.3

Kunemaruka matepuanbHoi Touku /T1p/

1.4

OCHOBbBI JUHAMUKU TTIOCTYITATEJIBHOI'O AIBMKEHU S TEJIA
ITocrynarensHoe nBuxenue. [lepsolii 3akoH HetoToHa. [loHATHE MHEPTHOM
Maccsl Tena. Bropoii 3akon Helotona u nonsitue cunel. TpeTtuit 3akoH HeroToHa.
Bunst cun. Cuna TspKecTH, cuiia BCEMUPHOTO TSATOTEHUS, CHIIA YIPYTrOCTH, CHUJia
Tpenusi. HemneprnuanbHbie cUCTEMBI 0TcueTa. LIeHTpoOeKHbIE CHITBI HHEPIIUU
cunel Kopronuca. /JIex/

1.5

OCHOBBI JAVMHaMHUKHU MTOCTYNATCIIbHOI'O ABUKCHUSA TEJ1a /Hp/

1.6

V3yueHue 3aKOHOB MOCTYNATENBHOrO ABWKEHHS C IOMOIIBIO MAIINHBI
ATtByga. /J1a6/

1.7

3AKOHBI USMEHEHUA 1 COXPAHEHW A NMITYJIBCA, SHEPITYIN U
MOMEHTA UMITYJIbCA Nmmynsc
MaTepUaIbHON TOUKU U MEXaHUUYECKOI CUCTEMBI, 3aKOH €r0 U3MEHEHUS U
coxpaHeHus. LleHTp Macc MEXaHUYECKOM CUCTEMBI U YPABHEHUE €0 JIBUXKEHMUS.
Kunetnueckas 3Heprus 1 3akoH ee u3MeHeHHs. KoncepBaTuBHbIe U
HEKOHCepBaTHBHbIE cuiIbl. [loTeHIanbHast sHeprus. CBsi3b MEXIY
NOTEHLIUAIBHON 3HEPTrUeH U CUIOH. 3aKOH U3MEHEHUS U COXPAHEHUS ITOITHOI
MEXaHUUYECKOM dHepruu cucreMbl. MOMEHT UMITY/Ibca MaTepUaIbHON TOUKU U
MEXaHHYECKOH CHCTEMBI, 3aKOH €ro M3MEHEHUs U coxpaHeHus. /JIex/

1.8

3aKOHBI U3MCHEHYS M COXPAHCHYS UMITYIbCa, SHSPTHU U MOMEHTA
nmryibca /Tp/

1.9

IIpoBepka 3aKOHOB COXpAaHEHUS UMITYIbCA M SHEPTUH IIpU coyaapeHun Tem /J1ad/

1.10

JNMHAMUKA BPAIIATEJIbBHOI'O JABVDKEHW A TBEPAOI'O TEJIA
OCHOBHOI1 3aKOH BpaIaTeILHOTO JBH)KEHHUS TBEPJIOTO TeJla BOKPYT
HETOJBMXHOI ocu. MOMeHT nHepiuu. Brraucienue MOMEHTOB HHEPIIUU
OJTHOPOAHBIX cUMMeTpHUUHBIX Tel. Teopema IllTelinepa u ee npuMeHeHue.

KuneTnueckas SHEPrus BPaIATENLHOIO JABIKEHHS TBEPIOrO TENA.
/J1ex/

JlnHaMuKa BpalaTeIsHOTO JBIKEHHS TBepAoro Tena /I1p/

1.12

W3ydeHne TUHAMUKH BPAIATEIbHOTO BHXXEHHUS C MTOMOIIBIO MAsITHHKA
Oo6epoOexa. /J1ab/

1.13

Mastauk Makcgesuia. OnpesiesieHne MOMEHTa HHEPIIMH TN U IPOBEpKa 3aKOHA
coxpaHeHus sHeprud. /J1a6/

MEXAHMWYECKHE KOJIEBAHIA

Onpenenenue konebannii. XapakTePUCTUKH FAPMOHHUYECKUX KOJIeOaHUH.
@opmyrna COKeHHS ABYX FapMOHHYECKHUX Konebanuid. [Ipumepst
KoJIe0aTeNbHBIX CHCTEM: TIPYKUHHBIH, MAaTeMaTHISCKUH U (pr3HaecKuit
MAasTHUKH. YpaBHEHHUE 3aTyXalOIUX KoIeOaHUH U ero perieHue.
XapaKkTepUCTUKH 3aTyXaloLUX KoieOaH!i. YpaBHEHUE BIHYKICHHBIX
Kone6aHuii Mo AeHCTBHEM TapMOHWIECKH H3MEHSIOMIEHCS BHEITHEH CHIIBI U €TO
peieHue. SIBIeHue pe3oHaHca.

/JTex/

Mexanunueckue konedanus /I1p/

OmnpeneneHne yCKOPEHHs: CBOOOIHOrO MaICHUSI IIPU IOMOIIHA MATEeMaTHIECKOro
MasiTHUKa. /J]ab/

Omnpenenenue MOAYNIs CIBUra € IIOMOIIBIO IPY>KHHHOTO MasiTHUKA. /JIab/

Paznen 2. TEPMOJUHAMUNKA U MOJIEKVYJIAPHASA ®U3NKA

2.1

OJIEMEHTBI TEPMOJIMMHAMUKN OcHoOBHBIE
oIpeieNICHHs U MOHATHUS TepMOAUHAMUKU. HyaeBoe Hauano TepMOJMHAMUKY U
moHsTHE TeMIepatypbl. TepMoarnHaMudeckre GyHKIUH cocTosHus. [lepBoe
HayaJio TepMoAnHaMUKH. TertoeMkocTh. M3omporneccsl. Bropoe Hauano
TEPMOJMHAMUKY B PA3NUYHbIX GOpMYyIHpOBKaX. [IOHITHE TEIIOBOI MAIIMHBL.
KIIJI TeruoBoii mammnsel. [ukn Kapao u teopema Kapno. HepaBenctso
Knaysnyca. DuTpomus. Tperse Hagamo TepMoanHaMuKH. /JIex/

2.2

OnemeHTH TepMoanHaMuk /I1p/
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Onpexnenenne kodpPuIreHTa BI3KOCTH KUAKOCTH TT0 MeToxy Crokca. /J1ab/
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OJIEMEHTBI CTATUCTUYECKOU ®U3UKMU.

OCHOBHBIE MTOJIOKEHHSI KHHETUYECKON TEOpUH UI€AJIbHOTO ra3a. YpaBHEHHUs
COCTOSIHUS UCATLHOIO M PEaIbHOTO ra3a. YpaBHEHHE KUHETUYECKON TEOpUU
ra3oB Juis naBieHus. Pa3zoBoe npocTpaHcTBO. PYHKLHUS pacrpeaeeHus.
Kiiaccuueckas u kBaHTOBas cratuctuka. Pacripenenenue Makcesuia.
Bapomertpuueckas popmyna. Pacripenenenue bonbimana. [Toustre o
KkBaHTOBOM cTatuctuke boze-Oitnmreiina n @epmu-/lupaka. CBs3b S3HTPOITUH C
TEPMOJMHAMUYECKON BEPOATHOCTHIO. SIBJIEHUS NepeHoca.

/JTex/

2.5

OrmpeiesieHre OTHOMICHHS TETIOEMKOCTEH ra3a METOJIOM a1HabaTHuecKoro
pacmupenust. /J1a6/

2.6

OneMeHTHI cTaTucTHaeckoi ¢pusuxn /T1p/

Pazpen 3. JJIEKTPUYECTBO U MAT'HETHU3M

3.1

OJIEKTPOCTATUYECKOE ITIOJIE B BAKYYME

DeKTpUYEeCKuil 3apsa U 31eKTpocTaTuuecKoe noie. HanpskeHHOCTh
MOTEHIIHAN AJIEKTPOCTaTU4eCKOoro noins. CBOMCTBO CyNnepro3uLUn AT
JNEKTPOCTaTHYECKUX Tonel. CBA3b MEXK Ty HANPSHKEHHOCTBIO
3JIEKTPOCTaTUUECKOr0 MOJIs U OoTeHIuaIoM. [10oTok BekTopa HalpsKEHHOCTH
JJIEKTPUYECKOro MO Yepe3 OBEPXHOCTh U TeopeMa I'aycca. Ilpumenenue
TeopeMsl ['aycca K pacueTy alIeKTpocTaTHUecKHX noneil. TeopeMa o HUPKYISALUU
Ul BEKTOpA HANPSDKEHHOCTH JIEKTPUYECKOrO MOJIs.

/J1ex/
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SJIEKTPOCTATHUYECKOE IIOJIE B [TPOBOJHUKAX U JJUDJIEKTPUKAX
DNeKTPUYECKUIl AUTIONb ¥ IIEKTPUUECKUI TUMONBHBIH MOMEHT. JIUmonbHbIe
MOMCHTBI MOJICKYJI IU3JICKTPUKA. HOJTS[pHBIe 1 HCIIOJIAPHBIC TUDJICKTPHUKH.
Ionspuzanus quanekTpuxos. Bexrop nonspusanuu. Teopema [Maycca mis
BEKTOpa MOJISpU3aliy. BEKTOp JeKTpUUECKOro CMeIeH s, YCIoBUs Ha
TPaHULE ABYX AUIIEKTPUKOB. [IpPOBOJHUKH B 3JIEKTPOCTATHIECKOM IIOJIE.
DNEeKTPOEMKOCTh YeAHMHEHHOr0 MPoBogHIKA. KoHeHcaTopbl. DHEpTUs CUCTEMBI
3apsAA0B U DJICKTPHUICCKOTO MOJIA.

/JTex/
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DJIeKTPOCTaTHYECKOE TI0JIC B BakyyMe U BerecTse /I1p/
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HccnenoBanue snekTpocTarnieckux mnojieid. (M3ydenne 3axona Oma.) /J1ab/

3.5

MOCTOAHHBIN SJIEKTPUYECKHU TOK

YcnoBus CylecTBOBaHUsI MOCTOSHHOTO 3MEKTpUYecKoro Toka. Cuna u
IUTOTHOCTH TOKA. YpaBHEHHE HENPEPHIBHOCTH. 3akoH OMa IS OTHOPOIHOTO
yJacTKa Ienu. DNeKTPOABIKYIIAs CUila U HarpshkeHue. 3akoH OMa i
HEOJHOPOIHOro yyacTka uenu. [Ipasuna Kupxroga. [Ipumeps! pacuera
Pa3BETBIICHHBIX TEKTPUUCSCKUX Iiereil ¢ momMorsio npaswt Kupxroda. Pabora u
MOILHOCTh TOKa. 3akoH Jxoyns-Jlenna.

/JTex/

3.6

TTocTosHHBIH nekTprueckuii Tok /TIp/

3.7

TTOCTOAHHOE MATHUTHOE TTOJIE B BAKYYME U BEILIECTBE
Marnutnas nanykius. 3akon buo-Casapa-Jlamnaca, MarHuTHOE Tose
JBIDKYIIErocs 3apsija, cuia JlopeHua, 3akoH Amiepa. TeopeMa o HUPKYISIUN
JUTS BEKTOpa MarHUTHOW MHIYKITUH U ee mpuMeHenue. Teopema ["aycca mis
MAarHUTHOI'O IIOJIS.

MarHuTHbIE MOMEHTBI aTOMOB M MOJIEKYJ. BeKTOp HAMarHHYEHHOCTH BEIIECTBA.
Teopema o0 UMPKYISIIHMK U1 BEKTOpa HAMarHWYeHHOCTH. MarHuTHas
BOCIIPHUMYHBOCTH ¥ MAarHUTHAS IPOHUIIAEMOCTH BeniecTBa. HanpsmkeHHOCTD
MarHuTHOro noss. Teopema o MUPKYIALUH U BEKTOPHI HAPSHKEHHOCTH
MarHUTHOrO NOJMA. YCIOBHS [ MATHUTHOTO TIOJIs1 HA TPaHUIle pas3jaena AByX
cpen. JlnamarHeTHKH, TapamaraeTuku. deppomarHeTnkd. MarHUTHBIH
rucrepesuc. Temneparypa Kropu. [Ipupona dpeppomaraerusma.

/JIex/

3.8

ITocTossHHOE MarHUTHOE TOJIE€ B Bakyyme U Bemectse /I1p/

3.9

OmnpeneneHne OTHOMICHUS 3aps/ia MJIEKTPOHA K €0 Macce METOIOM MarHeTpoHa.
(Ompenenenue rOpU30HTAILHON COCTABIISIONICH HHIYKIIMUA MATHUTHOTO TIOJIS
3emn) /J1a6/

3.10

OmnpenenceHue paboOThI BBIXOJA IICKTPOHOB U3 MeTasuia. /J1a6/




3.11

SJIEKTPOAMHAMUKA

3akoH 31eKkTpoMarHuTHoi nHAykuuu. [pasuno Jlenna. CiocoObl U3MEHEHUS
MarHuTHOro noroka. [Ipupomna snmekTpoMarHuTHOM HHIYKIWH. SIBICHUE
caMouHAyKUuHU. MHaykTHBHOCTD. B3anmuas nnaykuus. B3anmuas
UHAYKTUBHOCTB. Teopema B3anMHocTU. Tok cmemenus. Teopema o HUPKYIALUU
MarHUTHOTO MOJISl B CIy4ae NPUCYTCTBUS MEPEMEHHBIX NEKTPUUECKHUX MONeEi.
VYpaBHeHHs MakcBeiuia B HHTETpanbHOit hopme. /JIex/

3.12

OnexrpoanHamuka /IIp/

3.13

W3yuenue siBieHus B3aUMHOM HHAYKIMA.(CHATHE KPUBOW HAMATHUYMBAHUS U
MIETJIN TUCTEpEe3rca ¢ MOMOIIbIO ociuniorpada.) /J1ab/

Paznen 4. KOJIEBAHUSA U BOJIHBI

4.1

SJIEKTPUYECKUE KOJIEBAHIA

Konebatenbublii kKoHTYp. CBOOOJHBIC HE3ATYXAIOIINE U 3aTyXalOlINe
rapMOHHYECKHE KonebaHus B KolebaTensHOM KoHType. DopMyra Jurs meproaa
konebaHuil. BEIHYXIeHHBIE TapMOHHYIECKHE KOJIeOaHuUs B KOIeOaTeIbHOM
KOHTYpe. SIBieHue pezonanca. [lepeMeHHBIN TOK. AKTUBHOE, HHIYKTUBHOE U
€MKOCTHOE CONPOTHBIICHHE B LIETIN IEPEMEHHOr0 ToKa. PaboTa 1 MommHoCTh B
LIETIM TIEPEMEHHOr0 ToKa. J[elcTByolIee 3HaUeHNE TOKA U HATIPSKCHUS.

/JTex/

4.2

SJIEKTPOMATHUTHBIE BOJIHBI

OKCIIepHIMEHTAIBHOE TTOTydEeHHE JICKTPOMAarHUTHBIX BOIH. CyliecTBOBaHUE
9IIEKTPOMAarHUTHBIX BOJIH KaK CJIEJICTBHE ypaBHEHIH MakcBesua.
JuddepennuansHoe ypaBHCHHE 3IEKTPOMArHUTHOW BOJIHBI. CBA3b MEXIY
BEKTOPaMH HANPSDKEHHOCTH JIEKTPUYECKOr0 M MarHUTHOTO MOJICH B
AIIEKTPOMAarHUTHON BosHE. [IperoMiIeHre aIeKTPOMarHUTHBIX BOJIH Ha TPaHHIE
paszena IByX cpell. DHEPTUs U HMITYJIbC 3JIEKTPOMAaTHUTHBIX BOJH.

/Jex/
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HccnenoBanue 3aTyxarUux KojaeOaHuii B konedaTeapHOM KOHTYpe /J1ab/

Pa3pnen 5. OIITUKA

5.1

T'EOMETPUYECKAS OIITHUKA.

IonsTHe cBETOBOrO Ty4a. 3aKOH NPSAMOTUHEHHOIO PAaCHPOCTPAHEHUS CBETOBBIX
Jydel B OMHOPOIHBIX CpellaX. 3aKOH OTPaKeHUsl. 3aKOH ITPETOMIICHHS.
IIpunnun ®@epma. IonHoe orpaxenue. LIeHTpUpPOBaHHBIE ONITUYECKUE CUCTEMBL.
IIpenomneHne cBETOBBIX JIydeil Ha MOBEPXHOCTU c(HEPUIECKOro 3epKana.
Ipenomienue cBera Ha chepruecKoil HOBEPXHOCTH pa3zela AByX cpel. ToHkne
nUH3BL 300pakeHne MpeaAMEeTOB ¢ TOMOIIBI0 JTHH3. OCHOBHBIE
(oToMeTpHUECKYEe BETUIHNHBI.

/JTex/

52

DeKTpoMarHuTHEIC KOoJeOaHus U BOJNHEL ['eomerprudeckas ontuka /I1p/

53

MHTEPOEPEHIIVA 1 JMOPAKIINA CBETA

KorepeHTHOCTh 1 MOHOXPOMAaTHYHOCTH CBETOBBIX BOMH. VIHTEepdepeHnus cBera,
yCIIOBHE MakCUMYOB 1 MUHUMYMOB. OnbiT FOHTa. MHTepdepenius caera B
TOHKHX IUICHKaX W IacTHHKax. Onpenenenne audpaxmun. [Tpuanum [oiirenca
-®penemnst. Meton 30H @penerns. Audppakius Operens Ha KPyriIoM OTBEPCTHH U
nucke. ludpakuus Opaynrodepa Ha onHoit menu. Audppakius Opaynrodepa
Ha AU(PaKIUOHHON pelIeTKe.

/JTex/

54

JUCIIEPCUA 1 ITOJIIPU3ALIA CBETA

Jucnepcus cBera. DIeKTpOHHAs TEOPUS AUCTIEPCUH CBeTa. EcTeCTBEHHBIN U
nonspu3oBaHHbIN cBeT. [lonspusanus cBeTa Npu OTPaKEHUU U PETOMIIEHUH Ha
TpaHUIe ABYX IUAIEKTPUKOB. IIpoxokaeHue cBera uepes aHu30TPOIHbIE
KpHcTa/LIbL. [lomsgpHu3aonHbIe IPU3MBI B HONIsApouabl. 3akoH Mamroca. AHamm3
MONAPU30BaHHOTO CBETA. BpallieHne miockoCTH NoaspU3aliH.

/JTex/

5.5

Bonnosas ontuka /TIp/

5.6

Wntepdepennus ceera. OnbT FOHTa. (M3MepeHne JUIMHHBI CBETOBOI BOTHEI C
TIOMOIIBIO TU(paKINOHHON pemeTkr). (OnpeneneHne moKa3aTens NpeIoMICHUsS
CTEKJIa C TIOMOIIBI0 MUKpockora). /J1a6/

5.7

IIpoBepka 3akoHa Manroca. (Onpeaeneare K03 PUIUEHTA TIOTIOMICHHS
mpo3pauHbIx Tein). (OnpeaeneHue yriia MoxHoM noispusarun). /J1ab/




Paznen 6. JIEMEHTBI CHEIIMAJIBHOU TEOPUUA
OTHOCHUTEJBHOCTH

6.1

IMocTtynats! cnenuanbHON TEOPUN OTHOCHTENBHOCTH. [IpeobpazoBanust
Jlopenna. CrienctBus U3 mpeobpaszosanuii Jlopermna. MHTEpBam Mex Ty
coObrTisiMu. MIMITyNbC B CIIEIHANBHOI TEOPHH OTHOCUTENbHOCTH. OCHOBHOM
3aKOH PENIATUBUCTCKON JUHAMUKU MaTepHalbHOI TOUKU. DHEpPrus B
CTICIIATBHON TEOPHUH OTHOCUTENBHOCTH. /Cp/

11

Pazpen 7. KBAHTOBASI ®U3UKA

7.1

KBAHTOBAA OIITUKA

TennoBoe uzimydeHne u ero xapakrepucTuky. 3akon Kupxroda. 3akoHsr
Credana - bonpmana u cmemenns Buna. ®opmynsr Penest-/xuaca u [Tnanka.
I'mmoresa [Tnanka. @oronsl. Dorodddext. YpapHeHne DUHIITEHHA IS
BHeIIHero Gorodddexra. Jueprus u UMITynbe ¢potoHa. J[aBieHue cera.
Oddexr KomnToHa n ero anemeHTapHast Teopus. EXMHCTBO KOPITYCKYISIPHBIX U
BOJTHOBBIX CBOICTB 3JIEKTPOMarHUTHOTO M3ITydCHHUS.

/Jex/

7.2

KsanroBas onrtuka /I1p/

7.3

QJIEMEHTBI KBAHTOBOM MEXAHUKN 1 ATOMHOU ®N3UKN
Criektpsl aToMOB 1 MosieKys. CriekTp aToma Bogopoaa. Teopus atoma Bogopoaa
o bopy. I'mnoresa ne Bpoitns. CeoiictBa BonH ae bpoiins. CooTHotenue
HeonpeneneHHocteil ['eiisenOepra. BomHoBas GyHKIUS U €€ BEPOSTHOCTHAS
uHTepnpeTanys. HabmoaeMbie BETMIMHBI B KBAHTOBOH MEXaHUKE U UX
n3mepenns. Obmee ypaBHeHnue llIpeannrepa. CTanuonapHoe ypaBHEHHE
[penunrepa. JIBuwxeHre cBOOOIHON YacTUIIbI. [IBH)KEHUE B TIOTCHIIMATBLHON
sme. [loreHnmansHeni 6apbep. ['apMoHIYecKnit ocIIIIATOp. ATOM BOIOpOJa B
KkBaHTOBOU MexaHuke. CrinH anmexkTpoHa. CMHOBOe KBaHTOBOE yucio. [lpuHuun
HEPa3TUUYUMOCTH TOKICCTBEHHBIX YacTHL. DepMUOHBI U OO30HBI.
Ilepuoguueckas cuctema >J1eMEHTOB MeHierneeBa.

/JTex/

74

OeMeHTHI KBaHTOBOW MEXaHUKH U aToMHOH (uzuku /TIp/

7.5

OrmpesienieHre TEMIEPATYPHON 3aBUCHMOCTH MHTEHCUBHOCTH U3ITYUCHUS HUTH
namribl HakanuBauus.(Dorosddexr.) /J1ad/

Pazgen 8. DUZUKA ATOMHOI'O SIIPA U SJIEMEHTAPHBIX YACTUI]

8.1

OJIEMEHTHBI ®U3MKU ATOMHOTIO S JIPA

Hedext maccel ¥ 3Heprus cBs3u saapa. CIvH sApa ¥ ero MarHUTHBI MOMEHT.
SAnepusie cuibl. Monienu sapa. PainoakTHBHOE M3JIyde€HHE U €r0 BUIBL. -
pacnaj. -u3JIydeHHe. -u3JIydeHue. SaepHpie peakiuu U uX OCHOBHBIE THIIHI.
Peaxuus nenenus sapa. Llennas peakius nenenus. Peakiius cuHTe3a aTOMHBIX
sanep.

/J1ex/

8.2

OJIEMEHTbBI ®U3UKU DJIEMEHTAPHBIX YACTHUILL

Kraccel aneMeHTapHbIX 4acTHII ¥ BUIBI MX B3auMoneiicTBuil. Kimaccuukanmst
JNIeMEHTapHBIX YacTHll. [IpuHINT Hepa3TUNUUMOCTH TOKAECTBEHHBIX YaCTHII.
CruH 1 pyrue KBaHTOBbIE YHCIIA JIEMEHTAPHBIX. YacTHULIbl 1 aHTUYACTHLIBI.
Bosonsr 1 pepMuoHbL. AnpoHs! B Me30HEL JlenToHbI. IIpomMexyTodHbIe O030HEI.
KBapku 1 1i1t00HsI.

/Cp/

83

DJeKTpOMarHUTHEIC KolieOaHus U BoHBI /T1p/

Paznen 9. CAMOCTOSATEJIBHASA PABOTA

9.1

IToxaroroska k jekmusm /Cp/

18

9.2

IMoxaroroBka k mabopaTtopHbiM padotam /Cp/

18

9.3

IoaroroBka k mpakTu4eckuM 3aHsTusm /Cp/

18

9.4

BrInonHeHre KOHTPOIBHOM padotsl /Cp/

8,6

9.5

Ionroroka k 3adery /Cp/

8,75

9.6

IToxgroroBka k jekuusm /Cp/




9.7 IMoaroroBka k npaxTudeckuM 3aHATHIM /Cp/ 2 16

9.8 ITonroroBka k 1abopatopHbiM padotam /Cp/ 2 16

9.9 BrmonHeHne KOHTPONBHOI paboTs! /Cp/ 2 8,6

Pa3pen 10. KoHTaKTHBIE Yachl HA aTTECTALMIO

10.1 KonTponsnas padora /KA/ 1 0,4
10.2 3ayer /KA/ 1 0,25
10.3 KontponbsHas padora /KA/ 2 0,4
10.4 Koncynbramnus nepen sk3amenom /K3/ 2 2

10.5 Dx3amen /KD/ 2 0,35

5. OHEHOYHBIE MATEPUAJIbI

OrneHouHBIe MaTepHaNbl A IPOBEICHUS MPOMEXKYTOUHOH aTTecTaly 00ydaroIuXCsl IPUBEICHB! B MPIIIOKEHUU K
paboueil mporpaMMe JUCHUIIINHBL.

@DopMBI ¥ BHIBI TEKYIIETO KOHTPONS IO AUCHUIUIHHE (MOIYIIO), BHABI 3aaHUH, KPUTEPUH X OLICHUBAHMS,
pacmpeneneHre 6aIoB IO BUAAM TEKYIETO KOHTPOMIS Pa3padaThIBAIOTCS MPEMNOAABATENIEM JUCIUILINHEI C YISTOM €€ CIICIU(UKH U
JOBOAATCA 10 CBEJEHUs 00YyUarolIUXcs Ha IIEPBOM YUEOHOM 3aHITUH.

Texkymmii KOHTPOITb YCIIEBAEMOCTH OCYIIECTBIICTCS MIPENoaBaTeNieM NUCIUIUIMHBI (MOIYIs) B paMKaX KOHTAKTHOW
paboTHI 1 caMOCTOATETBHOM paboThl o0ydaronmxcs. [t pUKCHpOBaHUS Pe3yabTATOB TEKYIETO KOHTPOIS MOXKET MCIIONB30BAThCS
BUOC.

6. YAEBHO-METOJUYECKOE U HHO®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOXYJIA)

6.1. Pexomenayemasi iuteparypa

6.1.1. OcHoBHas1 TUTepaTypa

ABTOpBI, COCTABUTENN 3arnmaBue Wznarensc Omn. agpec
TBO, TOJ1
JI1.1 |Cagenses 1. B. Kypc obme#t ¢pusuku. T. 2. DNeKTprudecTBO U MarHETU3M. CaHKT- https://e.lanbook.com/bg
Bomnbl. Ontrka: yaeOHoe mocodue [etepOyp
r: Jlanp,
2018
JI1.2 [ Cagennes U. B. Kypc obmeit puzuku. T. 1. Mexanuka. MonekyiaspHas CaHKT- https://e.lanbook.com/bq
(usmka: yaeOHOE TocooHe [eTepOyp
r: Jlanp,
2019
JI1.3 [Yepror AT, OoOmas pusnka Mocksa: | http://www.book.ru/bool
Bopobser A.A., KnoPyc,
Maxkapos E.®., 2020
Oszepos P. I1., Xpomor
B.U.




ABTODBI, COCTABUTENN 3arnaBue W3narennc On. aapec
TBO, TOJI
JI1.4 | Cagenbes 1. B. Kypc obreit ¢pusuku. T. 3. KBanToBast ontika. ATOMHas CaHkT- https://e.lanbook.com/bg
¢uznka. duznka TBepaoro Tena. Gu3nka aTOMHOTO sApa U [eTepOyp
3JIEMEHTAPHBIX YacTHIl: yueOHOe ocobue r: Jlans,
2018
6.1.2. Jlono/iHUTEIbHAS JIUTEPATypa
ABTOpBI, COCTaBUTEIIN 3arnaBue Wznarensc On. agpec
TBO, TOJI
JI2.1 [BopobseB A.A., 3agavHuK M0 (PU3NKE Mocksa: | http://www.book.ru/bool
UepToB AT KnoPyc,
2017
JI2.2 |ankapus W.IT., Oo6mas ¢puznka. COOpHUK 33129 Mocksa: | http://www.book.ru/bool
Kuppsanos A.IL., KunoPyc,
Kyb6apes C.I., 2019
PazunoBa C.M.

6.2 I/IH(l)OpMaIIl/IOHHbIe TEXHOJIOTYMH, UCIIOJb3YyEeMbl€ IPU OCYIIECTBJICHUHA OﬁpaBOBaTe.ﬂLHOFO nmpouecca 1mo IMCuuIJinHe

(Mony.Jio)

6.2.1 TlepeyeHb TMLEH3HOHHOIO U CBOOOIHO PACIIPOCTPAHSIEMOI0 IPOIPAMMHOIO0 00ecneYeHust

6.2.1.1

| MS Office

6.2.2 TlepeueHb MpoecCHOHATBHBIX 023 TaHHBIX H MH(OPMAIMOHHBIX CIPABOYHBIX CHCTEM

6.2.2.1

EctecTBeHHOHAYUHBII 00pa3zoBaTenbHBIN mopTan: http://en.edu.ru/

6.2.2.2

MexayHaponHas npodeccruoHanbHas 6a3a naHHbIX «SpringerMaterialsy: https://materials.springer.com/

6.2.2.3

KoncynbranT mioc

6.2.2.4

T'apant ACIIMKT

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI (MO YJISA)

7.1

YueOHbIe ayTUTOPUH AT IPOBEACHNUS 3aHATHH JICKLIIHOHHOIO THIIA, YKOMIIJIEKTOBAaHHBIC CIIELHAIN3HPOBAHHOH
MeOeIBI0 M TEXHHIECKIMH CPeICTBAMHU 00yUeHHS: MyJTbTHUMEANITHOE 000pyIOBaHUE IS ITPEIOCTABICHUS yIeOHON
nH(pOopMaIH OOIBIION ayIUTOPHN H/HITH 3BYKOYCHIIMBAIOIIEee 000pyIOBaHHE (CTAIHOHAPHOE WM IIEPEHOCHOE).

7.2

YdaeOHbIe ayAUTOPUH IS IPOBE/ICHHS 3aHATHIH CEMHHAPCKOTO THIIA, TPYIIIIOBBIX ¥ HHINBHIYAJIbHBIX KOHCYIBTAIHH,
TEKYIIETo KOHTPOJIS U IIPOMEXKYTOUHOH aTTeCTalln, yKOMILICKTOBAaHHbIE CIICIIHAIN3HPOBAHHON MEOEIIbI0 H
TEXHUYECKUMH CPEACTBAMH OOYUEHUS: MyIbTUMEINIHOE 000pyJ0BaHNE W/MIN 3ByKOYCHIIMBAIOIEe 000pyIOBaHIE
(cTaroHapHOE MITH IEPEHOCHOE)

7.3

ITomereHust U1 caMOCTOATENbHON pabOThl, OCHALLICHHbBIE KOMITBIOTEPHON TEXHUKOH C BO3MOXKHOCTBIO MOIKIIOUEHHS K
cetr "MHTEpHET" M 00ECIIEUCHUEM JIOCTYIIA B AIIEKTPOHHYIO HH(POPMAITHOHHO-00pa30BaTeILHYIO Cpely YHHBEPCHUTETA.

7.4

IMomerieHus A XpaHEHHS ¥ MPOPIIIAKTHICCKOTr0 00CITYy)KUBaHUS y4eOHOTO 000pYIOBaHM

7.5

JlabopaTopuu, OCHAIIIEHHbIE CIIEHATbHBIM Ta00PaTOPHBIM 000PYIOBAHUEM:

7.6

JlabopaTopust MEXaHUKH, BKJIIOYAIOIas: OJI0K 31eKTpoHHBII @M 1/1, mammHa AtByna ®M11, masTHUK Makcsemna
OM12, yuusepcanbHbii MasTHHK @M 13 MasTHIK O6epbexa DM 14, moxyns FOrTa 11 MOmys ciBura ®M 19,
coynapenue mapos ®M17;

7.7

JlaGopartopus dyIeKTpUdYecTBa U MarHeTH3Ma, BKItovaromas: creHasl TKO snekTpudecTBa 1 MarHeTu3Ma, B TOM YHciie
ocimumiorpader C1-94, reHepaTopbl CUTHAIOB HU3K0YacTOTHBIE [3-118, HCTOUHUKY MUTaHKS, Mara3uHbI COMPOTHUBIICHNUH,
Habop momynenr OI1I;




7.8

JlaGopatopusl ONTHKY, BKIIOYAIOMIAs KOMIUIEKT onTHIeckoro obopynosanus PMC, B ToM uncie: 6a3bl ONTHIECKOI
CKaMbH, MOJIYIIPOBOJHUKOBBIE JIa3ephl C FOCTUPOBOYHBIM MOJYJIeM, (DOTOIIPUEMHUKH, HAOOP JIMH3, SKPaHbI C MACIITAOHOH
CeTKOM; aBToTpaHchopmatop ogHodasHbiit JJATP-2,5; koMIuIeKT (QOIIHid.




