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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: | b1.0.08

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 | HaBBIKaMM IPUMEHEHHS OCHOBHBIX TTOHSTHH 1 3aKOHOB KJIACCHYECKOH M COBPEMEHHOM (DM3MKH ISl PEICHUSI TPEMETHO-
PO MIIEHBIX 3a/1a4;

3.3.2 | HaBabIKaM1 IPUMEHEHHS METOI0B TEOPETHUECKOTO ¥ SKCIEPUMEHTAIBHOIO UCCIICIOBAHMS (PU3NUECKUX OOBEKTOB,
IIPOIIECCOB U SBJICHUH, HABBIKAMH ITPOBEACHHS (DI3HMUECKUX KCIICPUMEHTOB TI0 3aJJaHHOH METOANKE B 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. Mozienu MaTepHuanbHOM TOUKU U TBepaoro Tena. [lonstue
CHCTEMBI OTCUeTa. BEKTOpHOE ¥ KOOPAMHATHOE ONUCAHUE ABUKEHUS
MaTepruarbHOH Toukd. OCHOBHBIE KWHEMATHIECKHE XapaKTePUCTHKH
MaTepuaJbHON TOUKHU: paJuyc-BEKTOp, IEPEMEILECHHUE, TPOIIEHHBIN MyTh,
Cpe/iHssl 1 MTHOBEHHAs! CKOPOCTh, CPEHEE U MTHOBEHHOE YCKOPEHHE,
TaHIreHIMaIbHOE U HOPMAIIbHOE YCKOpEHHeE. BpararensHoe 1BuxeHne
MaTepUallbHOI TOYKU. BEKTOpBI yIia noBOpOTa, YIJIOBOM CKOPOCTH U YIJIOBOT'O
yckopenus. CBsi3b MEX/y YIJIOBBIMU M JINHEHHBIMU BesnurHaMu. /JIex/

1.2

OrmpezenieHre TIOTHOCTH TBEPAOTO Teja MPABUIBHON TeOMETPUIECKON
¢dopmer. /Cp/

1.3

KunemaTnka matepranbHoit Touxn /TIp/

1.4

OCHOBbI ANMHAMUMKMU ITOCTVYITATEJIBHOI'O ABVDXEHW A TEJIA
ITocrynarensHoe nuxenue. [lepsolit 3akoH HetoToHa. [ToHsTre MHEpTHOU
Macchl Tena. Bropoii 3akon HetoToHa U nousatue cuibl. Tpetuii 3akoH HproToHa.
Bugst cun. Cuina TSKecTH, CHIa BCEeMUPHOT'O TSTOTEHHSI, CHIa YIIPYTOCTH, CHJIa
TpeHus. HenHepmagpHble CUCTEMBI 0TCUeTa. L{eHTpOOSIKHBIC CHIIBI HHEPIIMU U
cwmisl Kopromca. /JIex/

1.5

OCHOBBI JAHAMUKHA IMOCTYNATECIBHOI'O ABMKCHUS TCIIa /Hp/

1.6

W3ydeHue 3aKOHOB MOCTYMATENHHOTO ABHKEHUSI C IOMOIIBIO MAIIIHHBI
ATtByna. /JIa6/

1.7

3AKOHBI UBMEHEHUA U COXPAHEHMA UMITYJIBCA, SHEPTMU U
MOMEHTA UMITYJIbCA Nmmynse
MaTepUalbHOM TOUKU U MEXaHHYECKON CUCTEMBI, 3aKOH €r0 U3MEHEHHUS U
coxpaHeHus. LIeHTp Macc MEXaHUYECKOH CHCTEMBI U YPaBHEHUE €T0 JABMXKEHUSI.
Kunetnueckas 3Heprus U 3aK0H ee n3MeHeHHs. KoHcepBaTuBHEIC U
HEKOHCepBaTHBHBIC CHIIBL. [loTeHIManbHast sHeprus. CBA3b MEXKIY
MOTEHIUATBHON SHEPTUel U CUIION. 3aKOH U3MEHEHUS U COXPAHEHUS TOTHOM
MeXaHW4YECKOH YHEPTHH CHCTEMBI. MOMEHT UMITyNbca MaTepUaIbHOW TOUKH U
MEXaHUYECKOW CHCTEMBI, 3aKOH €r0 U3MEHEeHHS U coxpaHeHus. /Cp/

1.8

ITpoBepka 3aKOHOB COXpAaHEHUS UMITYIbCa U SHEPTUH IIpU coyaapenun tein /Cp/

1.9

JNMHAMUKA BPAIIATEJIbBHOI'O JABVDKEHWA TBEPAOI'O TEJIA
OCHOBHOI1 3aKOH BpaIaTeILHOTO JBH)KEHHUS TBEPJIOTO Tejla BOKPYT
HETOJBMXHOI ocl. MOMeHT nHepiuu. Brraucienne MOMEHTOB HHEPIIUU
OJTHOPOAHBIX cUMMeTpHUUHBIX Tel. Teopema lllTelinepa u ee npuMeHeHue.

KuneTnyeckas sHEprys BPaLaTeILHOTO IBUKEHHS TBEPIOTO Tea.
/Cp/

1.10

I/IBy‘IeHI/IC JAWHAMHWKH BpalIaTCJIbHOI0 ABMKECHUA C TIOMOIIBIO MassTHUKA
Ob6epbexa. /Cp/

Masitauk Makcsenta. OnpesienieHne MOMEHTa HHEPIIMH TeJl U POBEPKa 3aKOHA
coxpaHeHus sHepruu. /J1ad/

1.12

MEXAHMNYECKHE KOJIEGAHIA

Onpenenenue konebannii. XapaKTEPUCTUKH TAPMOHIUECKUX KOJIeOaHHH.
®dopMmyrna CII0KEHHUS IByX TapMOHMUECKUX KoieOanuil. [Ipumepst
KOJIe0aTENbHbBIX CHCTEM: NPYKUHHBINA, MaTEMaTHIECKUH 1 (PU3NICCKUH
MasTHUKH. YpaBHEHHUE 3aTyXalONIUX KOJICOaHUH 1 ero perieHue.
XapakTepUCTHKH 3aTyXalOIUX KOIeOaHU!. YpaBHEHHE BRIHYXKICHHBIX
KosiebaHuil noj nNeiicTBUEM rapMOHHUUYECKH U3MEHSIOIIECHCS BHEIIIHEH CHUIIBI U €T0
pewenue. SBnenue pesoHaHca.

/Cp/

1.13

Omnpenenenne yCKOPEeHHUsT CBOOOAHOTO A CHHUS IIPU IIOMOIIN MAaTEMaTHIECKOT0
masitHuka. /Cp/

1.14

Onpeueneﬂne MOAyI cABUTA C TOMOILIBIO MIPYKUHHOI'O MasgTHHKA. / Cp/

Pazpen 2. TEPMOJUHAMUKA U MOJIEKYJIAPHAS ®U3UKA

2.1

OJIEMEHTBI TEPMOJIMHAMUKN OcHOBHBIE
OIpeNeNICHNs U MOHATHUS TepMOAuHaMuKu. HyneBoe Hauano TepMOJUHAMUKY U
MIOHATHE TeMIlepaTypbl. TepMoarHaMudeckue GYHKINH cocTosHUs. [IlepBoe
HayaJio TepMoAnHaMuKku. TemoemkocTs. M3onporneccsl. Bropoe Hayano
TEPMOJMHAMUKH B Pa3NUYHbIX GOpMyaupoBKax. IIoHsITHE TEMIOBOM MAIIMHBL.
KIIJI TernoBoit mammnsel. [ukn Kaprao u teopema Kapno. HepaBenctso
Knaysnyca. Ourpomnus. Tperse Hauano TepmonuHamMuky. /Cp/




2.2

Omnpenenenue ko3 UIEHTa BI3KOCTH XXUAKOCTH TT0 MeTogy Ctokca. /Cp/
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SJIEMEHTBI CTATUCTUYECKOU OU3UKU.

OCHOBHBI€E [TOJI0)KEHHSI KHHETUYECKOH TEOPUU UJICAIbHOIO r'a3a. YpaBHEHUS
COCTOSIHMSL U/ICAJIBHOIO U PEAIbHOIO ra3a. YpaBHEHHE KUHETUYECKOM TeOpuu
ras3oB 1 gaiaenus. @azoBoe npocTpaHcTBO. DYHKIMA paclpeeneHus.
Krnaccuueckas u kBaHToBast cratucTuka. Pacipenenenue Makcseiia.
Bapomerprueckas popmyna. Pacnpenenenue bomsnmana. [Tonstue o
KBaHTOBOM craTtucTrke bose-DiHmTeiina u @epmu-Aupaka. CBA3b SHTPOIIHH C
TEPMOIMHAMHUUYECKON BEPOSTHOCTBIO. SIBIEHUs EpEHOCa.

/Cp/

2.4

OrmpezieneHue OTHOMEHHS TEITIOEMKOCTEN ra3a METOJOM aauadaTHIECKOro
pacumpenus. /Cp/

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.

/Cp/
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DJIeKTPOCTaTHYECKOE TI0JIC B BakyyMe U BerecTse /I1p/

34

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.

/Cp/

3.6

INOCTOAHHOE MATHUTHOE IIOJIE B BAKYYME 1 BEIIIECTBE
MaruutHas naaykuus. 3akod buo-Casapa-Jlamnnaca, MarautTHoe nosue
JIBIKYILErocs 3apsina, cuia Jlopenna, 3akon Amnepa. Teopema o HupKynsauuu
JUIsl BEKTOpa MarHUTHOM MHAYKIIMU U ee npuMeHeHue. Teopema ["aycca s
MarHUTHOTO MOJI.

MarHuTHblE MOMEHTBI aTOMOB U MOJIEKYJI. BEKTOp HAMAarHUYEHHOCTH BEIIECTBA.
Teopema 0 HUPKyIALMU A1 BEKTOpAa HAMarHU4eHHOCTU. MarHuTHas
BOCHPHUMMYUBOCTb 1 MAarHUTHAs IPOHUIIAEMOCTS BellecTBa. HanpsbkeHHOCTh
Mar"uTHoro nons. Teopema o HUPKYIALUY Ul BEKTOPbI HAIPSKEHHOCTH
MAarHUTHOIO HOJA. YCI0BUS JUIL MATHUTHOTO NI0JIsl HA TPAHULIE pas3fiena AByX
cpen. JluamarueTuku, napamMarHeTuku. deppoMardieTUk. MarHUTHBIN
rucrepesuc. Temneparypa Kiopu. IIpupona deppomaraernsma.

/Cp/
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3.7

OrmpeiesieHNe OTHOLICHHS 3apsia JIEKTPOHa K €ro Macce METOI0M MarHeTpOHa.
(Ompenenenre ropu30HTAIBHON COCTABISIONICH HHIYKIH MATHUTHOTO OIS
3emin) /Cp/

3.8

OmnpeneneHue padOTHI BBIXOJIA AJIEKTPOHOB U3 MeTaiua. /Cp/




3.9

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/

3.10

W3zydenue siBneHns B3anMHONH HHAYKIUH. (CHATHE KPUBOM HAMAarHUYNBAHUS 1
MIeTJIM TUCTepe3Hca ¢ MOMOLIbI0 ocumiorpada.) /Cp/

Paznen 4. KOJIEBAHUSA 1 BOJIHbBI

4.1

SJIEKTPUYECKUE KOJIEBAHIA

Konebarenbupiii koHTYp. CBOOOTHBIE HE3aTyXaIOIHNE U 3aTyXaOIIHe
rapMOHHYECKHe KoebaHus B KoebaTelbHOM KOHTYpe. DopMyra A mepuona
koneOaHuil. BEIHYX/IeHHbIE TapMOHHYECKHE KOJICOaH!Us B KOIEOATEIILHOM
KOHTYpe. SIBieHue pezoHaHnca. [lepeMeHHbIN TOK. AKTUBHOE, UHYyKTUBHOE U
€MKOCTHOE COMPOTHBIICHHE B LIETIH IIEPEMEHHOro Toka. Pabota 1 MOITHOCTE B
LIeNH [IEPEMEHHOr0 ToKa. JlelcTByIolee 3HaYeHNe TOKa U HAMIPSDKEHMUS.

/Cp/

4.2

OJIEKTPOMAT'HUTHBIE BOJIHbBI

DKCIepUMEHTAIBHOE TIOTyICHIE JICKTPOMArHUTHBIX BOJH. CylliecTBOBaHME
SIIEKTPOMATHUTHBIX BOJIH KaK CIICICTBUE YpaBHEHUH MakcBeluia.
JuddepeHimanbHOe ypaBHEHHE JIEKTPOMArHUTHON BOMHBL CBSI3b MEXIY
BEKTOPaMH HAIPSHKCHHOCTH 3JIEKTPHYECKOTO M MarHUTHOTO TOJICH B
SIIEKTPOMArHUTHOMN BOIHE. [IpeoMIIeHHE IIEKTPOMATHUTHBIX BOJIH HA TPAHULE
pasjiena IByX cpeil. DHEPIHsi ¥ MMITYIIbC SJIEKTPOMATHUTHBIX BOJIH.

/Cp/
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HccnenoBanue 3aTyxaromux KonebaHuii B koinedareapbHoM KoHType /Cp/

Paszgen 5. OIITUKA

5.1

TEOMETPUYECKAS OIITUKA.

IloHsiTHE CBETOBOrO JTy4a. 3aKOH MPSIMOIUHEHHOIO PACIIPOCTPAHEHUSI CBETOBBIX
Jydeil B OMTHOPOIHBIX Cpefiax. 3aKOH OTPaKeHHs. 3aKOH IPETOMIICHHUS.
Ipunuun ®@epma. [onnoe orpaxenue. LleHTpupoBaHHbBIE ONITUYECKHE CUCTEMBI.
IpenomieHne CBETOBBIX Tydeii Ha HOBEPXHOCTH CHEPUIECKOro 3epKaa.
IIpenomnenue cBeta Ha cepUUECKOlf TOBEPXHOCTH pa3zena ABYX cpel. ToHkue
auH3bL. M300paXkeHre peMeToB ¢ MOMOIIbI0 THH3. OCHOBHBIE
(oToMeTpHUeCKHE BETHINHEL.

/Cp/
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WHTEPOEPEHIIVA 1 AUDPAKIINA CBETA

KorepeHTHOCTh U MOHOXPOMaTHYHOCTb CBETOBBIX BONH. VIHTepdepeHnus cBera,
yCIIOBHE MakCHMyoB U MUHEMYMOB. OmeiT FOHTa. IHTepdepennns ceeta B
TOHKHX IUIEHKaxX W IacTHHKax. Onpexnenenne nudpaxumu. [Ipunanun [oiirenca
-®Openens. Meron 308 @penens. Judpakuus OpeHens Ha KPYTioM OTBEPCTUH U
mucke. Tudpakuus Opayrrodepa Ha ogHoi menu. udpakuus Opaynropepa
Ha Mu(pPaKINOHHOMN pelIeTKe.

/Cp/

53

JVCITEPCHA N ITOJIAPU3ALIA CBETA

Jucnepcus cBeTa. DIEKTPOHHAS TEOPHS TUCIIEPCUH cBeTa. ECTeCTBEHHBIN 1
HOHSIpI/ISOBaHHBIﬁ CBET. HOJISIpI/I?)aHI/I}I CBCTAa IIPU OTPAXKCHUHN U ITPCIIOMJICHUN HA
TpaHHUIe IBYX JUAICKTPHUKOB. [IpOXOKIeHHe CBETa Yepe3 aHH30TPOITHbIE
kpuctasisl. [lonspuzannoHHble MPU3MBI U MOISIpouabl. 3akoH Maittoca. AHanu3
MOJISIPU30BAHHOTO CBETA. BpallleHue MIOCKOCTH MOJSPU3aIlHH.

/Cp/

54

Wnrepdepernns cera. OnsiT FOHTA. (M3MepeHne UIMHHBI CBETOBOI BOTHEI C
MIOMOUIBIO TUPPAKIUOHHON pereTkn). (Onpenenenue mokasarens mpeaoMIeHUs
CTEKJIa C TOMOIIIbI0 MUKpockomna). /Cp/

5.5

IIpoBepka 3akoHa Mantoca. (OnpeaencHre Ko3PGUIMEHTA TOTTIOMICHHS
mpo3paunbIx Te). (Onpeaenenne yriia noxHo#H noispusarmn). /Cp/

Pazgen 6. JIEMEHTBI CIIEIITUAJIBHOU TEOPUU
OTHOCHUTEJBHOCTH




6.1

IMoctynaTs! criennanabHOR TEOPUU OTHOCUTENIBHOCTH. [Ipeobpa3oBanus
Jlopentia. CneactBus u3 npeodpasosanuii Jlopenna. MHTepBan MexIy
coOBITHsIMU. VIMITYITBC B CTIEITHATBHOI TEOPHH OTHOCUTENEHOCTH. OCHOBHOM
3aKOH PENIITUBUCTCKON JUHAMHUKN MaTEPHAIBHON TOUKU. DHEPIus B
CHeLUXaNbHONH TEOPUH OTHOCUTENBbHOCTH. /Cp/

12

Pasgen 7. KBAHTOBAS ®U3UKA

7.1

KBAHTOBAA OIITUKA

TemnoBoe u3nmydeHne u ero xapakrepuctuku. 3akoH Kupxroga. 3axoHs!
Credana - bonpumana u cmemenns Buna. ®opmynsr Penesi-Jxunca u [Tnanka.
T'unioresa [Tmanka. @oronsl. DotodddexT. YpaBHeHHE DIHHINTEHHA TS
BHemrHero (otodddexra. DHeprus u UMITyIbC poroHa. JlaBneHue cera.
S¢dext Komnrona u ero anemMeHTapHas Teopust. ETMHCTBO KOPIYCKYIISIPHBIX U
BOJTHOBBIX CBOIMCTB 2JI€KTPOMAarHUTHOTO U3Iy4EHHUS.

/JTex/

7.2

KsanroBas ontuka /I1p/

7.3

OJIEMEHTBI KBAHTOBOM MEXAHUKN 1 ATOMHOU ®N31KU
CnexTpbl aTOMOB 1 Mosiekyl. CriekTp aToMa Bogopoza. Teopust aroMa Bogopoza
no bopy. ['mnoresa ne bpoitns. CoiictBa BonH e bpoitns. CooTHomeHne
HeonpeaeneHHocteil ['eif3enOepra. BonHoBas GhyHKIUS U ee BEPOSTHOCTHAS
uHTepnpeTauus. HabmogaeMple BeIMUMHBI B KBAHTOBOM MEXaHHUKE U UX
n3mepenns. Oomee ypaBHenue llpeanarepa. CTanuoHapHoe ypaBHEHHE
Ipenunrepa. JIBmxeHre cBOOOIHON YaCTUIIBL. J[Br)keHE B TOTCHIIUATBLHOM
sime. IloreHnuanbHbIi 6aprep. ['apMoHryeckuii ocuyuaTop. ATOM BOAOPOAa B
KBaHTOBOW MexaHMKe. CIMH 3n1ekTpoHa. CIMHOBOE KBaHTOBOE UMcio. IIpuHuumn
HEePa3TMINMOCTH TOXKIECTBEHHBIX YacTHI. DEepMHOHBI 1 OO30HEI.
Ilepnoaunueckas cuctema 3J1eMeHTOB MeHieneeBa.

/Cp/

12

7.4

OrnpeneneHue TeMIIepaTypHOil 3aBUCHMOCTH HHTCHCUBHOCTH H3JTy4CHHUS HUTH
Jamribl HakanuBaHus.(M3ydeHne 3aK0HOB TEMIOBOr0 H3JIyYECHHS C TIOMOIIBIO
SIPKOCTHOT0 TIpoMeTpa.) /Cp/

7.5

Dororddext. (CHATHE BOIBTAMIEPHON, TFOKCAMIIEPHON U CIIEKTPAILHON
XapaKTEepUCTHK (POTOIIEMEHTA U ONpeeIeHne paboThl BBIX0AA
aneKkTpona). /J1ab/

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

8.1

OJIEMEHTHBI ®U3NKU ATOMHOTI'O SJIPA

Jedext Macchl ¥ 3Heprus CBsi3u saapa. CIMH AIpa U €ro MarHUTHBIA MOMEHT.
HI[CPHLIC CHIIBI. MOI[GIII/I sapa. PaIII/IoaKTI/IBHOC H3JIy4CHHUC U €TO BUOBL. -
pacnaa. -u3JIy4CHUC. -U3JTy4CHUC. HI[GpHI)IC p€aknrn U UX OCHOBHBIC TUIIBI.
Peaknus nenenus sapa. Ienuas peakius aenenus. Peakis CHHTE3a aTOMHBIX
amep.

/Cp/

10

8.2

OJIEMEHTHBI ®U3MKU DJIEMEHTAPHBIX YACTUIL]

Kraccpl aneMeHTapHbIX 4acTHIL M BUIBI MX B3auMoeiicTBuil. Knaccupukarms
3JIeMEHTapHBIX YacTuil. [[prHHIINIT HEPA3INYMMOCTH TOKACCTBEHHBIX YaCTHII.
CruH 1 Ipyrue KBaHTOBBIC YHCIIA JIEMEHTAPHBIX. YaCTHIIBI 1 aHTUYACTHIIBL.
Bosons! u pepMuonbl. AapoHs! 1 Me30HEL JlenToHb!. IIpomexyTodHbIe O030HEI.
KBapku u 1I1t00HBI.

/Cp/

Pazgen 9. CAMOCTOSTEJIBHASL PABOTA

9.1

Ioaroroka k aexuusm /Cp/

9.2

ITonroroBka k 1abopaTopHbiM padoTam /Cp/

9.3

IMoxgroroBka k mpakTu4aeckuM 3aHstusm /Cp/

9.4

BerInonHeHne ABYX KOHTPOIBHBIX padot /Cp/

17,2

Pa3nen 10. KonTakTHbIe Yachl HA aTTECTAIMIO

10.1

Kontponbsusie padotsl /KA/

0,8

10.2

Koncynbramnus nepen sx3amenom /K3/




10.3 Dk3amen /KD/ 1 0,35

10.4 3auer /KD/ 1 0,25

5. OHEHOYHBIE MATEPUAJIbI

OrneHouHBIEe MaTepHanbl A IPOBEICHUS MPOMEXKYTOUHOH aTTecTaly 00y4aloIuXCsl IPUBEICHB! B MPUIOKEHUU K
paboueit mporpaMMe JUCIUIDIAHEL.

@DopMBI B BHIBI TEKYIIETO KOHTPONIS 0 AUCHUILIHHE (MOIYIIO), BHABI 3aaHUH, KPUTEPUH X OLCHUBAHMS,
pacmpeneneHye 6aIoB M0 BUAAM TEKYILIEro KOHTPOJIs pa3pabaThIBAIOTCS MpenoAaBaTesieM JUCIHUIUINHEI C YUETOM ee CIIelU(UKH U
JIOBOJISTCS JI0 CBEJICHUSI O0y4arOMIMXCsl Ha IIEPBOM y4eOHOM 3aHSTHH.

Texymmii KOHTPOIIb YCIIEBAEMOCTH OCYIIECTBIICTCS IIPENofaBaTeNieM NUCIUIUIMHBI (MOXYNs) B paMKaX KOHTAKTHOW
PpaboTHI U caMOCTOATETBHOM paboThl o0ydaronmxcs. [t pUKCHpOBaHUS Pe3yabTATOB TEKYIIETO KOHTPOIS MOXKET HCIIONb30BaThCS
BHOC.

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

6.1. Pexomenayemasi iuteparypa

6.1.1. OcHoBHas1 IMTepaTypa

ABTODBI, COCTABUTENN 3arimaBue W3parensc On. aapec
TBO, TOJI
JI1.1 |Cagenses 1. B. Kypc obme#t ¢pusuku. T. 3. KBanTOBast onThka. ATOMHAs CaHKT- https://e.lanbook.com/bg
¢uznka. duznka TBepaoro Tena. Gu3nka aTOMHOTO sApa U [eTepOyp
9JIeMEHTAPHBIX YacTHII: yieOHOe mocodue r: Jlans,
2018
JI1.2 | Cagennes U. B. Kypc obmeit puzuku. T. 2. DIeKTpUIECTBO M MarHETHU3M. CaHkT- https://e.lanbook.com/bq
Bonuel. Ontuka: yuebHoe mocobdue [eTepOyp
r: JIaus,
2018
JI1.3 [YeproB A.T", Oo6mas ¢puznka Mocksa: | http://www.book.ru/bool
Bopobser A.A., KHoPyc,
Maxkapos E.®., 2020
Oszepos P. I1., Xpomor
B.M.
JI1.4 | Cagemses 1. B. Kypc obme#t pusuku. T. 1. Mexannka. MosekynspHas CaHKT- https://e.lanbook.com/bg
(uznka: yaebHOE Tocooue [etepOyp
r: JIaus,
2019




6.1.2. lonoTHUTEbHAS JUTEPATYPA

ABTOpBI, COCTABUTENN 3arnmaBue Wznarensc Omn. agpec
TBO, TOJI
JI2.1 |BopobbeB A.A., 3amavHuK 10 pHU3KKe Mocksa: | http://www.book.ru/bool
UYeptos AT KnoPyc,
2017
JI2.2 | lankapun W.I1., Oo6mas pusuka. COOpHUK 3a1a9 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

EcrecTBeHHOHAYYHBIH 00pa3oBaTeNbHBIN mopTai: 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

YdaeOHbIe ayAUTOPUH AT IPOBEACHHS 3aHATHH JISKIMOHHOT'O THIIA, YKOMIUIEKTOBAHHBIC CHICIHATI3HPOBAHHON
MeOeTbI0 U TEXHUYECKUMHU CPeACTBaMH 00y4eHUs: MyJIbTUMEINIHHOE 000pyA0BaHHE AJIS IPEIOCTaBICHHS yIeOHOM
nHpopMaly GONBINOH ayAUTOPHH /MK 3ByKOYCHIIMBAIOIEe 000pyI0BaHHE (CTAlIMOHAPHOE HIIH IIEPEHOCHOE).

7.2

YdaeOHbIe ayAUTOPUH AJIsI IPOBEICHHUS 3aHATHI CEMHHAPCKOTO THIIA, TPYIIIOBBIX M WHIUBHIYaJIbHBIX KOHCYJIbTAIHH,
TEKYIIEeTro KOHTPOJIS U IIPOMEKYTOYHOH aTTeCTAIlNH, YKOMIUICKTOBaHHBIE CIICIIHAIN3HPOBAHHON MeOEITBIO H
TEXHUYECKHMH CPEJICTBAMH OOYUSHHS: MYJIbTUMETUITHOE 000pYIOBaHHE H/HITH 3BYKOYCIITUBAOIIEe 000PYIOBaHHE
(cranoHapHOE WM IEPEHOCHOE)

73

ITomereHus I CAaMOCTOATENBEHON pabOThI, OCHAIIEHHBIE KOMITBIOTEPHON TEXHUKOH C BO3MOXKHOCTBIO TTOIKIFOUEHHSI K
cetu "MHTepHET" ¥ 00CCIICUCHUEM JOCTYIIA B AIICKTPOHHYIO HH(POPMALMOHHO-00Pa30BaTEeIbHYIO CPEy YHHBEPCUTETA.

7.4

INomemtenus s XpaHeHH U MPO(UIAKTUIECKOT0 00CTyKUBaHUS Y4eOHOTO 000PyI0BAHU

7.5

JlaGopaTopuy, OCHAIIEHHBIE CIIEIHAIBHBIM J1a00PATOPHEIM 000PYIOBAHHEM:

7.6

JlaGopartopust MeXaHUKH, BKIIFOUatoiast: 0JI0K aneKTpoHHblid @M 1/1, mammmna AtByna @M1 1, mastHk MakcBenia
OM12, yauBepcanbHblii MasTHUK PM 13, MasTHHK O0epOeka DM 14, moayns FOHra u Moxyne cisura ®M 19,
coynapenue mapos ®M17;

1.7

Habop monyneit OIII;

Jlabopatopus 3JeKTpUIecTBa M MarHeTH3Ma, BKifouaromast: creHasl TKO anekTprdecTBa 1 MarHeTH3Ma, B TOM YHCIIe
ocrmuiorpagdser C1-94, rerepaTops! CHTHAIOB HU3KOYacTOTHBIE ['3-118, HCTOUHMKN TUTaHUS, Mara3uHbI CONTPOTUBIICHNUIA,

7.8

Jlabopatopusl ONTHKY, BKIIOYAIOMIAs KOMIUIEKT onTHYeckoro obopynosanus PMC, B ToM uncie: 6a3bl ONTHYECKOI
CKaMbH, MOJYIPOBOJHUKOBBIE JIa3ephl C FOCTUPOBOYHBIM MOYJIeM, (DOTOIIPUEMHUKH, HAOOP JIMH3, SKPaHbI C MACIITA0HOH
CeTKOM; aBToTpanchopmatop ogHodasubiit JJATP-2,5; koMIutekT QoHid.




