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1. IIEJTM OCBOEHMSI TMCLUILIMHBI (MOLY.JIST)

1.1 | Lenp mpenogaBaHus AUCIHUIUIMHBIL

1.2 | bopmupoBaHue y 00y4aronHuXCcsi €CTECTBEHHOHAYYHOTO MUPOBO33PEHHS; HAYYHOTO MBIIUICHHUS; [IEJIOCTHOTO
MIPEJCTaBICHUS 0 PU3MYECKHUX 3aKOHAX OKPYXKAIOLIEr0 MUPa B UX SAMHCTBE U B3aMMOCBSI3U; HABBIKOB IIPUMEHEHHS
MIOJIOKeHUH (hyHAaMEHTaIbHON (U3UKH MPU PEIICHUH KOHKPETHBIX MPEAMETHO-NIPOGMIBHBIX 3334, TEOPETUIESCKOH U
MIPAKTHIECKOH 6a3bl VISl YCIIEITHOTO OCBOCHHSI MMH CHEIUATbHBIX AUCIIUILIHH.

1.3 | 3amaun AMCLMIUIMHEL:

1.4 | — ocBoeHHEe 00YJArOIMMUCS 3HAHUI 00 OCHOBHBIX (PM3MUYECKHX SBICHHUAX U MPOLIECCAX, OCHOBHBIX (PU3UUECKUX
BEJIMYMHAX U QU3NUECKUX KOHCTAHTAX, OCHOBHBIX (DM3MUIECKUX 3aKOHAX U FPAHUIAX UX MPHUMEHUMOCTH,
(byHIaMEHTaNbHBIX (PU3MIECKUX IKCIIEPUMEHTAX U UX POJIH B PA3BUTUH HAYKH, HA3HAYCHUH U MIPUHIIUTIAX ACHCTBUS
Ba)KHEHIIUX (PU3MYIECKUX NIPUOOPOB;

1.5 | — npuoOperenue oOyuaromuMucs yMeHU 00bCHUTh OCHOBHbIE Ha0JII01aeMble IPUPOAHBIE U TEXHOT€HHbIE
siBTIeHUs U 3G PeKTh! Ha 0a3e 3aKOHOB KJIACCUYECKON U COBPEMEHHON (GU3UKY;

1.6 | — nproOpeTenure 00yJarONUMUCA YMEHUH W HABBIKOB MCIIOJIb30BaHHSI METOAUKH (DU3UUECKUX U3MEPCHUHN U
00pabOTKU SKCIIEPUMEHTANIBHBIX JaHHBIX, UCIIOJIb30BAHUS METOJIOB (PH3UIECKOTO MOJICTUPOBAHUS JJISI PELICHHS
KOHKPETHBIX €CTECTBEHHOHAYYHBIX U TEXHHYESCKUX 3a/1ad;

1.7 | — nproOpeTeHue 00yJarONIMMUCS HABBIKOB IKCILTyaTallud OCHOBHBIX PHOOPOB U 000PYAOBAHUSI COBPEMEHHOI
¢dusnueckoii 1aboparopun, 00pabOTKH U MHTEPIPETHPOBAHUSI PE3YJIbTATOB AKCIICPUMEHTA.

1.8

2. MECTO JUCLUILJIMHBI (MOAYJIsI) B CTPYKTYPE OBPA3OBATEJILHOM ITPOT'PAMMBbI

Huxn (pazgen) OIT: | F1.0.10

3. KOMIIETEHL[AY OBYYAIOIIETOCSI, ®°OPMUPYEMBIE B PE3YJIbTATE OCBOEHMSI JUCLMILTAHBI
(MOZYJIS)

OIIK-1 Cnocoben peuaTh NHXKCHCPHBIC 3a/1a4 B HpO(l)CCCPIOHaJ'ILHOIZ JCATCIIbHOCTHU C UCIIOJIb30BAHUEM MECTO/J0B €CTCCTBCHHBIX
HayK, MaTEMaTHUICCKOI'0 aHaJIu3a U MOACIINPOBAHUA

OIIK-1.2 HpI/IMeHHCT OCHOBHBIC ITOHATHUSA U 3aKOHBI €CTCCTBEHHBIX HAYK JJI PCIICHUSA HpeZ[MeTHO-HpO(l)I/IJ'II)HLIX 3ajaqu

OIIK-1.3 TIpuMeHseT eCTeCTBEHHOHAYYHBIC METOIbl TEOPETHYCCKOTO U KCIIEPUMEHTAIBHOTO UCCIICIOBAHUS 0OBEKTOB, MPOLIECCOB,
SIBJICHUI; TIPOBOINT SKCIIEPUMEHTBHI 0 3aJaHHON METOIUKE U aHATTM3UPYET Pe3yIbTaThI

B pe3yabTaTe ocBOeHUS TMCHUILTUHBI (MOAYJIs) 00y4Yaommiicst 10KeH

3.1|3narn:

3.1.1 | ocHOBHBIE MOHATHUS U 3aKOHBI KJIACCUYECKON M COBPEMEHHOM (DU3UKU U UX POJIb B PELIEHUH NPEIMETHO-IPOGHIBHBIX
3a/1ay;

3.1.2 | MeTObI TEOPETHYECKOTO U SKCIEPUMEHTAILHOTO UCCIIEA0BAHMS (HU3UIECKUX OOBEKTOB, IPOLIECCOB U SBJICHUI,
METOAMKY IIPOBEICHUS 1 00PaOOTKH Pe3ynbTaToOB (HH3NUECKOT0 SKCIICPHIMEHTA

3.2 | Ymern:

3.2.1 | ucrionb30BaTh OCHOBHBIE MOHATHS M 3aKOHBI (PU3MKU [UIS pELICHUs IIPeIMETHO-IPOGUIbHBIX 331a4;

3.2.2 | IpEMEHSTh METOIBI TEOPETHIECKOTO U SKCIIEPHIMEHTAIBHOTO HCCIIEOBaHUS (YH3HIECKHX 00BEKTOB, IIPOIIECCOB H
SIBIICHUH, IPOBOAUTE (PU3NUECKHE IKCIEPUMEHTHI 110 33aHHOM METOMKE U 00pabaThIBaTh UX PE3yNbTaThl

3.3| Baagers:

3.3.1 | HaBBIKAMH IPUMEHEHNS OCHOBHBIX MOHATHIA U 3aKOHOB KIIACCHYECKON M COBPEMEHHOH (DM3HUKH IS PeIIeHHs TPeAMETHO-
npoUIBHBIX 33134,

3.3.2 | HaBabIKaM{ MPUMEHEHHS METOZOB TEOPETHIECKOTO M SKCIIEPHMEHTAIBHOTO HCCIEA0BAHNS QH3UIECKUX 00OBEKTOB,
IIPOLIECCOB U SIBIECHUH, HABBIKAMU MTPOBEICHHS HH3MIECKUX KCIEPUMEHTOB 110 33aHHOM MEeTOIMKe 1 00pabOTKH nX

pE3yJIbTaTOB
4. CTPYKTYPA H COJAEP KAHUE JTUCIUIIJIMHBI (MOAYJIS)
Kox HaumenoBanme pa3zesioB U TeM /BUJ 3aHATUS/ Cemectp / | Yacos | Ilpumeuanue
3aHATUS Kvpc
Pazpen 1. PU3BUYECKHUE OCHOBbI MEXAHHUKH
11 KUHEMATUKA MATEPHUAJIBHON TOUYKU 1 2
IIpenmer u

METO/bl MeXaHUKH. Mozenn MaTepraIbHOM TOUKH U TBepaoro teina. [lonsartue
CHCTEMBI OTCueTa. BEeKTOpHOE U KOOPAMHATHOE OIMCAHKUE JABHKECHUS
MaTepHaIbHOM TOUKH. OCHOBHBIE KHHEMATHYECKUE XapaKTePUCTUKU
MaTepHaJbHOM TOYKH: pauyc-BeKTOp, epeMelIeHUe, IPOHCHHBIN Ty Th,
CpeIHss U MTHOBEHHAsI CKOPOCTb, CPEAHEE U MTHOBEHHOE YCKOPEHHE,
TaHTeHIIMAIBHOE U HOpMaIIbHOE YCKOpeHue. BpaiaTenbHoe JBIKEHHE
MaTepHaJbHOM TOYKH. BEKTOpHI yriia moBOpoTa, YriOBOH CKOPOCTH U YIIIOBOTO
o - I




1.2

Omnpenenenre IIOTHOCTH TBEPAOTO Tella MPaBUIHHON T€OMETPUIECKOM
thopwmsl. /Cp/
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Kunemaruka matepuanbHoit Touku /TIp/

1.4

OCHOBbBI AMHAMUKU ITOCTVYITIATEJIBHOI'O IBUXXKEHUA TEJIA
[MocrynarensHoe aBmkenue. [lepserii 3akon Heiotona. [lonarue naepTHON
Maccsl Tena. Bropoif 3akon Heiotona u monsitue cuibl. Tpetwii 3akon HeioTona.
Buns! cuin. Cuina TSDKECTH, CHTa BCEMHPHOTO TATOTEHHS, CHJIa YIIPYTOCTH, CHJIa
Tpenus. HennepuunansHble cucteMsl oTcyera. L{eHTpoOekHbIe CHilbl HHEPUUH U
cuibl Kopuonuca. /JIex/

1.5

OCHOBEI JAWMHaAMHUKH [IOCTYNATCJIbHOI'O ABUKCHUS TEJ1a /Hp/

1.6

N3y4eHne 3aKOHOB IIOCTYIATEILHOTO ABHKEHHUS C IIOMOIIBIO MAIIMHbI
AtByna. /J1ab/

1.7

3AKOHBI UBMEHEHNW A 1 COXPAHEHIW S UMITYJIBCA, DHEPT'MU 1
MOMEHTA UMITYJIbCA

Nmmynsc

MaTepHaJbHOM TOYKH U MEXaHUYECKOM CUCTEMBI, 3aKOH €r0 U3MEHEHUs U
coxpaHeHus. L{eHTp Macc MeXaHUYeCKOW CHCTEMBI U yPaBHEHHUE €r0 JIBUKECHUSL.
Kunernyeckast sHeprust U 3aKoH ee n3MeHeHus. KoncepBaTuBHbIC 1
HEKOHCEpBaTHBHBIC CHIIBL. [loTeHanbHas sHeprust. CBsA3b MEXIY
MMOTEHIIUANBHOMN SHEPTUel u CuiIon. 3aKOH M3MEHEHHSI U COXPaHEHUS TIOJTHON
MeXaHUYECKOH PHEPTHU CUCTEMBl. MOMEHT MMITYJIbCa MaTepHaIbHON TOUKH U

Loy

1.8

TIpoBepka 3aKOHOB COXpaHEHHs UMITYJIbCA U DHEPTUH Ipu coynapeHun Temn /Cp/

1.9

JUHAMUKA BPAIIATEJIBHOI'O ABMKEHW A TBEPOT'O TEJIA
OCHOBHO 3aKOH BpaIlaTeIFHOTO JBIKEHHS TBEPIOTO TeJla BOKPYT
HETIOIBIDKHOM OCH. MOMEHT HHEepIMH. Brrancienne MOMEHTOB HHEPLIHH
OJTHOPOJHBIX CUMMETpPUIHEIX Tel. Teopema LllTeitHepa u ee mpuMeHeHUe.
Kunernueckast SHeprust BpaaTeIbHOTO IBIDKSHHUS TBEPIOTO TEla.

/Cp/

1.10

W3ydeHne AMHAMUKY BPAIATEIbHOTO ABIKEHHS C IIOMOIIBIO MasTHHKA
Ob6epbexa. /Cp/

111

Mastauk Maxkcsemna. OnpeneneHre MOMEHTa HHEPIIUHU TEJl U POBEpKa 3aKOHA
coxpaHeHus sHepruu. /J1a6/

1.12

MEXAHUWYECKUE KOJIEBAHUA

Onpenenenue konebaHuil. XapakTepPUCTUKNA TAPMOHMYECKHUX KOJICOaHUH.
Dopmyra cI0KeHUS IBYX TapMOHHYECKUX KoeOanuil. [IpuMeps! konedaTenbHbIX
CHCTEM: TIPYKMHHBIN, MaTeMaTHYeCKUi 1 PU3NUecKnii MAsSTHUKH. Y paBHEHUE
3aTyXaroluX KoyiebaHui 1 ero penieHne. XapakTepUCTHKH 3aTyXaloIuX
KoJIcOaHui. YpaBHEHHE BBIHYK/ICHHBIX KOJICOaHHH 11O/ ACHCTBHEM
FapMOHMYECKU U3MEHSIONIEICsl BHELTHEN CUJIBI M €T0 pelieHue. SIBienue
pe3oHaHca.

/Cp/

1.13

OrmpesienieHue yCKOPEeHHs: CBOOOIHOTO MaICHHS IIPU MTOMOIIH MaTEMaTHIECKOTO
Mmasitiuka. /Cp/

1.14

OnpenerneHue MOyJIsl CIBUTa C MOMOIIBIO MPYKUHHOTO MasTHUKA. /Cp/

Pazgen 2. TEPMOJANHAMMUMKA U MOJIEKYJIAPHAS ®U3UKA

2.1

OJIEMEHTbBI TEPMOJNHAMMKHAU OCHOBHEIE
OIIpeeNeHHs U OHITHS TepMOANHaMUKH. HyeBoe Hayaio TepMOANHAMUKH U
MOHSTHE TeMepaTypbl. TepMoaunHaMuueckue pyHKIUH cocTosiHuL. [lepBoe

Hayaso TepMoauHaMuku. TemoemkocTs. M3onpoueccsl. Bropoe Hagano
TEePMOAMHAMUKHY B Pa3IMuHBIX GopMynupoBkax. [IoHATHE TEIIOBOH MAIINHEIL.

KITJ TernoBoit mammusl. Hukn Kapuo u reopema Kapuo. Hepasenctso

Knaysuyca. Outponus. Tperbe Hauano TepmoanHaMuku. /Cp/

2.2

Omnpenernenue K03 PUIHEHTa BI3KOCTH KUIKOCTH 110 MeToxy Crtokca. /Cp/

2.3

SJIEMEHTbhI CTATUCTUYECKOU GU3UKU.

OCHOBHBIC M0JIOKEHUSI KHHETHYECKOW TEOPUU UICATIBbHOTO ra3a. Y paBHEHUs
COCTOSIHUS HJ€aJIbHOIO U PEallbHOTO ra3a. Y paBHEHHE KHHETHUECKOH TEOpUHu
ras3oB a1 gasinenus. dazoBoe npoctpaHcTBo. DYHKIMS pacHpeeIeHus.
Krnaccnueckas u kBanTOBas cratuctuka. Pacnpenenenue Makcseria.
Bapomerpuueckas popmyna. Pacnpenenenue bonbiimana. [ToHATHE 0 KBAHTOBOM
craructuke boze-OliHmTeitna u @epmu-upaxa. CBA3b SHTPOINH C
TEPMOIMHAMUYECKOH BEPOSITHOCTBIO. SIBIIEHUS IepeHoca.

/Cp/

2.4

OmnpejieneHre OTHOLICHHS TEIUIOEMKOCTEH ra3a METOI0M aJuabaTH4ecKoro
pacmupenus. /Cp/




Paznen 3. 9JIEKTPUYECTBO U MAI'HETHU3M

3.1

OJIEKTPOCTATUYECKOE ITOJIE B BAKYYME

DNEeKTPUUYECKUN 3aps]l U AJIEKTpocTaTHYecKoe 1one. HanpshkeHHOCTh 1
MOTEHIXAI 3JIEKTPOCTATHYECKOTO 110Jisl. CBOHCTBO CYNEpIO3UIUU JIIst
AIIEKTPOCTATHUECKHX 10JIeil. CBA3b MEX/Y HANPSKEHHOCTBIO
JNEKTPOCTATHYECKOTO OIS U MOTEHIHATIOM. II0TOK BEeKTOpa HalPsHKEHHOCTH
JNEKTPUUYECKOTO TI0JIS Yepe3 MOBEPXHOCTh U TeopeMa ["aycca. [Ipumenenne
TeopeMsl ['aycca Kk pacdeTy 3IeKTpocTaTHIeCcKuX nojeil. Teopema o MUpKyIsiun
JUISL BEKTOPA HANPSHDKEHHOCTH DJIEKTPUYECKOTO TOJIL.

/J1ex/

3.2

SJIEKTPOCTATUYECKOE ITIOJIE B ITPOBOJHUKAX U INDJIEKTPUKAX
DNeKTPUUYECKUH TUTIONB U DJIEKTPHUIECKUI TUTIONBHBIM MOMEHT. [{UmonbpHbIe
MOMEHTBHI MOJIEKYJ TUAJIEKTpHUKa. [1oNspHbIe U HETOISPHbIE AUIIEKTPHUKH.
[onspuszamnus nurnekrpukoB. Bexrop nomsprzanuu. Teopema ["aycca mis
BEKTOpa MOJISPU3AINH. BEeKTOp 3JIeKTpU4ecKoro cMeleHus. Y CIIOBHS Ha TPpaHuIIe
JIBYX TU3JIEKTPUKOB. [[pOBOIHUKH B 3JIEKTPOCTATUYECKOM IOJIE.
DJEeKTPOEMKOCTh YeIMHEHHOTO IPOoBOAHNKA. KoHneHcaTopbl. DHEPTusi CUCTEMBI
3apsIOB M DJIEKTPUIECKOTO MOJISL.

/Cp/

3.3

DrnekTpocTaTHUecKOE 110J1e B BaKyyMe U Bemectse /IIp/

34

HWccnenoBanue snekrpocrarndeckux nosei. (Mzyuenne 3akona Oma.) /J1a6/

3.5

MOCTOAHHBIN DJIEKTPUYECKUIN TOK

VYcioBus CyniecTBOBaHUS IMOCTOSIHHOTO AJIEKTPUIEcKoro Toka. Cuiia U IIIOTHOCTh
TOKa. YpaBHEHUE HENPEPhIBHOCTH. 3akoH OMa 17151 OJTHOPOJTHOTO Y4acTKa LIEIH.
DNEeKTPOABIKYIIAs CHIIa U HarpsbkeHne. 3akoH OMa 1J1s HeOJTHOPOAHOTO
yuacTtka tenu. [Ipasuna Kupxroga. [Tpumepsl pacdyera pa3BeTBICHHBIX
3NIEKTPUYECKHX LIeTei ¢ moMoInbko npasui Kupxroda. Pabora u MOIIHOCTE TOKA.
3akon [xxoynsa-Jlenma.

/Cp/

3.6

IIOCTOAHHOE MATHUTHOE IIOJIE B BAKYVYME U BEILIECTBE
MarsuTHas uHaykuus. 3akoH buo-Casapa-Jlannaca, MarHUTHOE HoJIe
JBIDKYILIETOCS 3apsija, cuna JlopeHia, 3akoH Ammepa. Teopema o HUPKYIALUH
JUIS BEKTOpAa MarHUTHON MHAYKIUY U ee IpuMeHeHue. Teopema ["aycca mist
MAarHuTHOTO IOJIS.

MarsuTHbIe MOMEHTBI aTOMOB U MOJIEKYJI. BEKTOp HAMarHM4eHHOCTH BEILECTBA.
Teopema 0 LIUPKYJISLUK AJIs BEKTOPAa HAMArHUYEHHOCTH. MaruuTHas
BOCIPUMMYUBOCTb M MarHUTHAS IPOHUIIAEMOCTD BellecTBa. HanpspkeHHOCTh
MarimMTHOIO I10JId. TeopeMa O HUPKYJIAOWUA JIs BEKTOPBI HAIPSAXKCHHOCTHU
MarHuTHOTO NOJIs. Y CIOBUSA ISl MATHUTHOTO MOJIs HA TPaHULIe pa3ielia IByX
cpen. lnamarnetuku, napamarueTuku. deppoMaruneTuku. MaruuTHbIHN
ructepesuc. Temnepatypa Kropu. [lpupona dpeppomaraerusma.

/Cp/

12

3.7

OnpezeneHue OTHOLEHHUS 3apsa MEKTPOHA K €r0 Macce METOI0M MarHeTPOHa.
(OmnpeneneHre rTOpU30HTAIBHON COCTABISIOIICH HHAYKIIMH MATHUTHOTO TOJIS
3emimn) /Cp/

3.8

Omnpenenenue padboThI BBIX0A MJIEKTPOHOB U3 MeTtauia. /Cp/

3.9

OJIEKTPOJUHAMUKA

3akoH 31eKkTpoMarHuTHoi nHaykiun. [Ipasuno Jlenna. CriocoObl M3MEHEHUS
MarHuTHOro noroka. Ilpuposa a1eKTpoMarHuTHOM UHIYKUMU. SBleHHe
camouHaykiuu. MaaykruBHOCTh. B3anmuas nnaykuus. Banmuas
UHIYKTUBHOCTb. TeopeMa B3auMHOCTH. Tok cMmeleHus. Teopema o HUPKyISALUU
MarHUTHOTO TIOJIS B CIIy4ae MPUCYTCTBHSI IEPEMEHHBIX MIEKTPUUECKHUX MOIEH.
VYpaBHeHuss MakcBeiia B MHTETpaIbHOH popme. /JIex/

3.10

Wzy4enue sBneHus B3auMHON NHAYKIMU.(CHATHE KPUBOW HAMarHW4MBaHUS U
METIHN TUCTEpe3nca ¢ oMokl ocumiorpada.) /Cp/

Paznen 4. KOJIEBAHUSA U BOJIHBI

4.1

OJIEKTPUYECKUE KOJIEBAHU S

KonebarensHblil koHTYp. CBOOOJHEIE HE3aTyXalOLIHE U 3aTyXalolHe
rapMoHHUYeCKue KonebaHus B KonebaTenbHOM KoHType. DopmMymna s neproaa
KoneOaHui. BeIHyK1eHHbIe TapMOHHYECKUE KoJeOaHus B Koae0aTeIbHOM
KOHTYpe. fIBneHue pezoHaHca. IlepeMeHHbli TOK. AKTUBHOE, HHAYKTHBHOE U
€MKOCTHOE COIIPOTUBIICHUE B 1IEIIU NEPEMEHHOI0 ToKa. PaboTa 1 MOIHOCTD B
LIeNY IEPEMEHHOT0 ToKa. JIeHicTByIolee 3HaUeHHE TOKA U HANPSDKEHUSL.

/Cp/




4.2

SJIEKTPOMATHUTHBIE BOJIHbI

OKCIepUMEHTANbHOE MOy4eHHE 3JEKTPOMAarHUTHBIX BOJIH. CyllecTBOBaHUE
3JIEKTPOMArHUTHBIX BOJIH KaK CIEACTBUE ypaBHEHUH MakcBela.
JuddepennyanbHoe ypaBHEHHE 3J€KTPOMAarHUTHON BOJIHBL CBsI3b MEXKAY
BEKTOpaMHU HAIPSHKEHHOCTH AIEKTPUYECKOr0 U MarHUTHOI'O NOJIEH B
2JIEKTPOMArHUTHOM BoJIHE. IIpesiomiienre 31eKTpOMardHuTHAIX BOJIH Ha TPAHULIE

pasziena IByX Cpei. DHEPTHs U UMITYIIbC DIIEKTPOMATHUTHBIX BOJIH.
/Cp/

4.3

HccnenoBanue 3aTyxaromux KoyiebaHuii B kosebaTenrbHOM KoHType /Cp/

Pazpen 5. OIITUKA

5.1

TEOMETPUYECKAS OIITHUKA.

[ToHsiTHE CBETOBOTO JIyya. 3aKOH MPSIMOJIMHEHHOTO PacCIpOCTPAHEHHS CBETOBBIX
Jy4ed B OJHOPOIHBIX Cpeax. 3aKOH OTpakeHHsl. 3aKOH mpeomiieHus. [IpuHnnn
®epwma. [Tonnoe orparkenue. LleHTpUpOBaHHBIE ONTHYECKUE CHCTEMBI.
[IpenomiieHne CBETOBBIX JIydeil Ha IIOBEPXHOCTH c(hepHyecKoro 3epkaia.
IpenomiieHne cBeTa Ha chepuIecKoi OBEPXHOCTH pasjelia IByX cpel. ToHKue
nuH3bL. V300pakeHne MpeIMeToB ¢ MOMOIIbIO0 JTHH3. OCHOBHBIE
(oToMeTpHUecKHe BETHIUHBL.

/Cp/

5.2

MHTEPOEPEHIIA U JUOPAKIIUA CBETA

KorepeHTHOCTh 1 MOHOXPOMaTHYHOCTH CBETOBEIX BOJH. MIHTepdepeHuus cera,
yclIoBHE MakcUMyOB 1 MUHUMYMOB. OnibiT FOHra. MHTepdepenims creTa B
TOHKHX IUICHKAaX U miactuHkax. Onpenenenue audpakuuu. [Tpunimn Iolirexca-
®penens. Meron 3ou Openernst. Audpakuus OpeHens Ha KPYrJIOM OTBEPCTHH U
mucke. [ludppakuus @paynrodepa Ha oxHoi mwenu. Judpaknus OpayHrodepa Ha
JTU(QPaKIHOHHON peleTke.

/Cp/

5.3

JUCIIEPCUA U TTIOJIAPU3ALINA CBETA

Jucniepcus cBeta. DJIEKTPOHHAS TEOPHs AUCTIEPCHHU CBeTa. ECTeCTBEHHBIN 1
MOJISIPU30BaHHbIH cBeT. [lomspu3anys cBeTa IpH OTPaKEHUU U TPEIOMIICHUH Ha
TpaHUIIe ABYX OHANIEKTPUKOB. [IpoxokIeHIe cBeTa Yepe3 aHu30TPOITHBIE
kpucTamwiel. [lonsipu3zannoHHbIe TPU3MBI U TTONSIPOUIBL. 3aKoH Mamroca. AHanu3
MIOJIIPU30BaHHOTO CBETA. BpallieHne mIockoCTH NOJSIPU3aIHH.

/Cp/

5.4

Nnrepdepennus ceera. Oneit FOHra. (M3Mepenye JUIMHHEI CBETOBOH BOJIHBI €
HOMOIIbI0 Tu(paKIHOHHO# pemerky). (OnpeneneHne ToKka3aTems MPelTOMICHIUS
CTeKJIa ¢ IOMOIIbI0 MUKpOcKora). /Cp/

5.5

Iposepka 3axoHa Masroca. (Onpenenenne ko3hGUIHEHTa TOTIOMEHUS
npo3paynbix Ten). (OnpeaeneHue yria nojaHoi nonspusamun). /Cp/

Pazzen 6. SJIEMEHTHI CIEIIMAJILHOW TEOPUH
OTHOCHUTEJBHOCTH

6.1

TToctynatsl cnenuanbHON Teopuu oTHOCHTENbHOCTH. [IpeoOpazoBanus JlopeHua.
Cnencreus u3 npeodpasopanuii JJopeHua. iHTEepBan Mex 1y COOBITHIMHU.
Hmnynbe B cienuanbHON TEOPUU OTHOCUTENBHOCTH. OCHOBHOM 3aKOH
PETSITUBHCTCKOM TMHAMUKH MaTepUaIbHONW TOUKH. DHEPrHs B ClIEHIUATHHOM
TeopHH oTHOCUTEIbHOCTH. /Cp/
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Pazgen 7. KBAHTOBASI ®U3UKA

7.1

KBAHTOBAS OIITUKA

TeruioBoe U3IIydeHHe U ero XxapakTepucTHku. 3akoH Kupxroda. 3akons! Credana
- bonbumana u cmemenust Buna. ®@opmyiel Penes-/Ixxunca u [lnanka. ['nnoresa
ITnanka. @otonsl. DoTodhPekT. YpaBHeHHe DIHIITEHHA sl BHEITHETO
¢dororddekra. Dueprus u umIyiabe potona. Jasienue ceera. Dpdext KomnroHna
U €ro >JIeMeHTapHast Teopus. EMMHCTBO KOPIYCKYJISPHBIX U BOJHOBBIX CBOMCTB
3IEKTPOMArHUTHOTO U3JTy4eHHUs.

/JIex/

7.2

KsanroBas onruka /ITp/




7.3

DJIEMEHTBI KBAHTOBOM MEXAHUKW 1 ATOMHOUW ®U3UKHU
CriexTpsl aTOMOB U MoJieKyJ1. CriekTp aToma BojiopoJa. Teopust aroma BoJiopoaa
o bopy. I'unotesa ne bpoiinsa. CoiicTBa BosH nie bpoiins. CooTHomieHue
HeonpenenenHocreil ['eiisen6epra. BoiaHoBas QyHKIUS U €€ BEPOSITHOCTHAS
uHTepnperanys. Habroaemple BeTMYMHBI B KBAHTOBOW MEXaHHUKE U UX
n3Mepenus. Oouiee ypapaenue llpenunrepa. CralimoHapHOe ypaBHEHHE
Ilpenunrepa. [IBmxeHne CBOOOAHOM YaCTHIIBL. J|BUKEHHE B TOTCHIMATBHOM
sime. [ToTeHanbHbIi 6apbep. ['TapMOHHUECKHI OCIMIIISTOP. ATOM BOJIOPOa B
KBaHTOBOI MexaHuke. CrimH snekTpoHa. CinHOBOe KBaHTOBOE 4ucio. [Ipuanmmn
HEPa3IMYUMOCTH TOXKJIECTBEHHBIX YacTHLl. DepMUOHBI U GO30HBI.
Iepuoauueckas cucreMa 31eMeHTOB MeHieneesa.

/Cp/
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7.4

OmnpezeneHne TeMIIepaTyPHO 3aBUCHMOCTH HHTCHCHBHOCTH U3JTy9ICHHS HUTH
namisl HakanuBaaus.(V3y4eHne 3aK0HOB TEIUIOBOTO H3JIYYCHUSI C IOMOLIBIO
sIpKocTHOTO mupometpa.) /Cp/

7.5

dotoaddekr. (CHATHE BOJIBTAMIICPHOI, JIIOKCAMIIEPHOH U CIIEKTPaIbHOM
XapaKTepPUCTUK (OTOIIEMEHTA U OlpeielieHHe padOThl BBIX0/1a
3JIeKTpoHa). /J1ab/

Paznea 8. ®PUSUKA ATOMHOTI'O SIJIPA U JIEMEHTAPHBIX YACTHI]

8.1

OJIEMEHTBI ®1U31MKU ATOMHOI'O SOPA

Hedexr maccel u sHeprus cBs3u sapa. CIuH spa U ero MarHUTHBIH MOMEHT.
Snepusie cunbl. Monenu sigpa. PanmnoakTuBHOE H3ITyYeHNE U €0 BUIBL. -paclaj.
-M3ITy4YCHHUE. -U3JTyueHHe. SIIepHble peakilii U X OCHOBHBIC THITBI. Peakius
nenenus siapa. LlenHas peakuus feneHus. Peakius cuHTe3a aTOMHBIX Sep.

/Cp/
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8.2

3JIEMEHTBI ©M31MKU DJIEMEHTAPHBIX YACTULL

Kiaccsl aneMeHTapHBIX YacTHI] U BUIBI HX B3anMoaeicTeuil. Knaccuduxarms
3JIEMEHTapHBIX YacTull. IIpMHIMI HEPa3IMYUMOCTH TOXKIECTBEHHBIX YACTHII.
CnuH ¥ Ipyrue KBaHTOBBIE YUCIIA DJIEMEHTapHBIX. YaCTUIIBI U aHTUYaCTULIBL.
Bo3oHb! 1 GpepMuOHBL. ApoHBI U Me30HBI. JlenToHsl. [IpoMexyTouHble 0030HBL.
KBapku U TII00HBL

/Cp/

Paznen 9. CAMOCTOSATEJIBHASI PABOTA

9.1

IMoxroroska k nekiusim /Cp/

9.2

IMoxroroBka k 1abopaTopHbiM pabotam /Cp/

9.3

IMoaroroBka Kk mpakTHIeCKUM 3aHATHIM /Cp/

9.4

BeinonHeHne AByX KOHTpONbHBIX pabot /Cp/

AN

Pa3nen 10. KoHTaKTHBIE Yachl HA ATTECTALMIO

10.1

Kounrposbusle paboTs! /KA/

0,8

10.2

Koncynpranus nepen sxzamenom /K3/

2

10.3

Dx3ameH /KD/

0,3

10.4

3auet /KD/

N

0,15

5. OHEHOYHBIE MATEPHAJIBI

O11eHOYHbIE MAaTEPHAITBI TSl TPOBEICHHUS MPOMEKYTOTHON aTTECTAINK 00YYAIONIMXCS IPUBEACHBI B MPUIOKEHUH K
paboueii mporpamMMe TUCHUTUINHBIL.
@DopMBI 1 BHBI TEKYIIETO KOHTPOJIS 110 AUCIUILTHHE (MOYIII0), BUIBI 38/IaHU, KDUTCPUHU UX OLICHUBAHMS,
pacrpeienieHre 6aJIoB MO BUAAM TEKYIIETO KOHTPOJI pa3pabaThIBAIOTCS IIPEOIaBaTeNeM AUCIUILIHHBI C YISTOM €¢ CICIU(pHUKA U
JOBOJISITCSI 110 CBEJICHHST OOYJAIONIUXCS Ha IIEPBOM YI€OHOM 3aHSATHU.
Texymmuii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBILIETCS IPEIO[aBaTeNeM JUCHHUILTHHBI (MOIYIIS), KaK IIPABHJIO, C
ucnosp3oBanneM DMOC win myTeM MpoBEPKH MUChMEHHBIX PaboT, IPEIyCMOTPEHHBIX paboYnMu TIPOrpaMMaMH JUCIUIUINH B
paMKax KOHTaKTHO# pabOThl M CaMOCTOSTENBHOM paboThl 00yuaronmxcs. st GUKCHUPOBaHHUS PE3yIbTATOB TEKYIIETO KOHTPOJIS
MoxeT ucnoisbs3zoBarbest DMOC.

6. YHAEBHO-METO/JMYECKOE I HTHOOPMAIIMOHHOE OBECIIEYEHWE JTUCHUIIJIMHBI (MOAY JIS)

6.1. Pexomennyemas autepatypa

6.1.1. OcHoBHasi TUTEpPATypa

ABTOPBI, COCTABHTEIH 3arnaBue Uznarennc Omn. agpec
TBO, TOJT
JI1.1 | Cagenbes U. B. Kypc o6mieit ¢puzuku. T. 3. KBanToBas ontuka. AToMHas CaHkT- https://e.lanbook.com/b
¢msuka. dusnka TBepaoro Tena. Pusuka aroMHoro sapa u | ITetepOypr 00k/106893
AJIEMEHTAPHBIX YacTHII: yueOHOe rmocodue : Jlanb,

2018



https://e.lanbook.com/book/106893
https://e.lanbook.com/book/106893

JI1.2 | Cagenbes U. B. Kypc o6meii ¢puzuku. T. 1. Mexanuka. MonekynsipHas CaHkT- https://e.lanbook.com/b
¢bu3uka: yueOHoe nocobue IerepOypr 00k/113944
: Jlans,
2019
6.1.2. lonoJIHUTebHAS JIUTEpaTypa
ABTODBI, COCTaBUTEIHN 3ariaBue Wznarensc On. agpec
TBO, L0/
JI2.1 | IHanxapun W.IL., O6mas ¢uzuka. COOpHUK 3a/1a4 Mockaa: http://www.book.ru/boo
Kupbsnos A.IL, KnoPyc, k/933565
Kyb6apes C.1., 2019

Pasunosa C.M.

6.2 I/IH(l)OpMaIlI/IOHHbIe TEXHOJ0I'MH, HCII0JIb3YyeMbl€ ITPH OCYLIECTBJACHUH 06pa30BaTe.]'ll>HOI'0 npouecca nmo IMCUMIIMHE

(Mony.J10)

6.2.1 IlepeyeHb JTUIEH3HOHHOTO M CBOOOAHO PACTIPOCTPAHSIEMOr0 MPOrPaMMHOr0 odecreyeHust

6.2.1.1 | Microsoft Office

6.2.2 IlepeueHb npodeccHOHAILHBIX 023 JAHHBIX 1 MH(OPMAIHOHHBLIX CIIPABOYHBIX CHCTEM

6.2.2.1

MexmyHapoaHas nmpodeccnonanbHas 6a3a maHubIx «SpringerMaterials»: https://materials.springer.com/

6.2.2.2

Teppuropuanbhblii opran DepepaibHOi Ci1yKO0bI TOCYIaAPCTBEHHOM CTATUCTHKK TI0 Hipkeropo ickoit obmactu
https://52.rosstat.gov.ru

6.2.2.3

MVYJIbTUCTAT — MHOTO(QYHKIIMOHAIBHBIN cTaTUCTHUECKni mopTan http://www.multistat.ru/?menu_id=1

6.2.2.4

BC IOPAMUT https://urait.ru/

6.2.2.5

OnekrpoHHas 6ubimoTeKa Y4eOHO-METOIMUECKOr0 IIEHTPa 10 00pa30BaHUIO HA JKEJIE3HOI0pOXKHOM Tpancnopre (Db

YMII XK/IT) https://umczdt.ru/

6.2.2.6

3BC BOOK.RU https://book.ru/

6.2.2.7

WupopmarronHas crupaBovHas cucrema "Koncynpsrant [mroc" http://www.consultant.ru

6.2.2.8

DUOC "Moodle" http://moodle.nnsamgups.ru/moodle/

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJIMHBI (MOAY JIST)

7.1

VY4eOHble ayAUTOPUH IS IPOBEACHUS 3aHATHI JISKIIMOHHOTO THITA, YKOMIUIEKTOBAHHBIE CIIEUAIN3UPOBAHHON MeOEIbIo
Y TEXHUYECKUMHU CPEJICTBAMU OOYUCHUS: MyJIbTUMEINIHHOE 000pyI0BaHUE TS TPEAOCTaBICHUs yueOHO# nHdopMaIiu
00JIBIION ayTUTOPUU U/UITH 3BYKOYCHIINBAIOIIee 000pyA0BaHNE (CTALMOHAPHOE WK IIEPEHOCHOE).

7.2

VueOHbIe ayANTOPHH IS IIPOBEACHNUS 3aHATHI CEMHUHAPCKOTO THIIA, TPYIIIOBBIX U HHIWBHIYaIbHBIX KOHCYIJIBTALHUIA,
TEKYIEro KOHTPOJIS U IPOMEXYTOYHOM aTTeCTAINH, YKOMIUICKTOBAHHBIC CIICHHAIN3UPOBAHHOM MEOCIBIO 1
TEXHUYCCKUMH CPECTBAME O0YUYCHHS: MYyJIbTHMEIUIHOE 000pyI0BaHKE IUIsl IPEIOCTABICHHS Y4eOHON HH(OpMALHK
OOJIBIION ayTUTOPUU W/WIIM 3BYKOYCHIIMBaIOLIee 000pyA0BaHHE (CTAallMOHAPHOE WJIM IEPEHOCHOE); y4eOHO-HATISTHBIMU
MOCOOUAMH, 00ECTIEUNBAIONIMMHI TEMATHIECKHE HILTIOCTPAIIMH, COOTBETCTBYIOIIIE MPOrpaMMe yIeOHOM TUCIUTLTHHBI -
KOMILIEKT IUIaKAaTOB U Mpe3eHTalUi (XpaHUTCs Ha Kadeape).

7.3

[TomenieHust Ui CAMOCTOSITENBHOM PabOThI, OCHALICHHBIE KOMITBIOTEPHON TEXHUKOW C BOZMOYKHOCTBIO MOJIKITFOUEHHS K

cetn "MHTEepHET" M 00ECTIeYeHIeM JOCTYIIA B JJIEKTPOHHYIO HH()OPMALOHHO-00pa30BaTeNbHYIO CPEely YHHBEPCHUTETA.
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