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Lesb ocBOeHHS TUCHMIIIUHBI

Kypc «AToMHas Qu3uka» SBISETCS OJHUM U3 CHELMAIbHBIX IPEAMETOB IPH IMOATOTOBKE
crenuanucToB 1o cneunanbHoctu 14.05.02 «ATOMHBIE CTaHLMU: IPOEKTUPOBAHUE, SKCIUTyaTalus U
WH)XUHUPUHI» U CILY>)KUT OCHOBOH JUIsl U3y4EHUS pAAa CHelUaIbHbIX AUCLIUIUINH.

JucuuiuiiHa TMOCBSIEHa W3YYEHHIO AaTOMHBIX M BHYTPHATOMHBIX IPOLIECCOB M SIBJICHUU.
W3naratoTcst BaKHbIE IIOHATHS, IIOJIOKEHMSI M BONPOCHI, OTHOCSIIUXCA K AaTOMHOW (pu3HKe.
OOcyxnaloTcss MHOTHE pelIAloIIde SKCIEPUMEHTHl W THUIOTE3bl, IMPHUBEAIINE K CTaHOBIICHUIO
COBPEMEHHOW (PU3UKH.

[lenp wW3ydeHUs AMCUMIUIMHBI - OCBOCHHE OOYdYaloOUIMMHUCA HEOOXOAMMOro o0bema
(GyHIaMEHTaJIbHBIX 3HaHMW pas3ziena (U3MKM, JIeXKallero B OCHOBE COBPEMEHHOIO Hay4HOIO
MHUPOTIOHUMAaHUS U POPMUPOBAHUH Y CTYJICHTOB HABBIKOB (PM3UUECKOTO MBIILICHUSI.

3agaum U3ydyeHus JUCUMIIIMHBI:

— MpHUOOpPETEHHE TEOPETHUYECKUX 3HAHMM M MPAKTHYECKUX HABBIKOB JUISI CAMOCTOSITEIBHOU
IIOCTAHOBKH U PEIICHUs! KOHKPETHbIE (PU3MUECKHUX 3a/ay 110 aTOMHOH (u3uKe;

— OBJIAZICHWE CHCTEMOW HABBIKOB IPAKTHYECKOTO MPUMEHEHHS
MaTEMaTHYECKOTO arnmapaTa K peleHHIO MPOCTHIX KBAHTOBO-MEXaHUYECKUX 3a/1a4;

— IOJy4yeHHE 3HAHUH, HEOOXOIUMBIX Ul U3yYEHUs CIeLUaIbHbIX AUCLUIIUH.

COOTBCTCTBYIOLICTO

Mecro nucuuminuebl B ctpykrype OOII BO

W3ydyeHrne nUCHUIUIMHBI «ATOMHas (u3MKa» TpeOyeT OCHOBHBIX KOMIETCHIIMH, 3HAHHM,
YMEHUH U HaBBIKOB O0YYArOIIErocs Mo AUCHUILTHHAM: «MareMaTHuecKuil aHam3y, «OOBIKHOBEHHBIC
muddepeHnnanbabie  ypaBHeHUs», «luddepeHnuansuple U HHTErpajibHble ypaBHEHUs», «Teopus
BEPOSITHOCTEH M MaTeMaTW4ecKas CTAaTUCTHKA», «YpaBHEHHS MaTeMaTHUecKoW ¢u3mkmy», «OOmas
¢buszuka (mexaHuka)», «OOmas ¢uszuka (MoyieKyisipHas (U3MKAa W OCHOBBI CTaTHUCTUYECKOM
TEPMOJUHAMUKH ).

B xone u3ydeHus IUCHUIUIMHBI OOYYaroIIMiiCS IMOJy4aeT 3HAHUS, YMEHHS M HaBBIKU JUIS
YCIICITHOTO HW3YYEHHS CIEAYIOUMX TUCHMIUIMH: «SlnepHast ¢usukay; «Cratuctuyeckas (U3NKay,
«Teopus nepeHoca HEUTPOHOBY.

Komnerenuuu ody4amierocs, opMupyemMbie B pe3yJabTaTe 0CBOCHUS AU CHHUIIMHBI
B npomecce ocBoeHMs AaHHON AMCUMIUIMHBI Y CTYAEHTa (OPMHUPYIOTCS ClEIyIOIIHe
KOMIIETEHIINH:

YHUBEpPCAIbHBIE
Kon HanmenoBanue
Kon n HauMeHOBaHME HHIMKATOPA JOCTUKEHHUS
KOMIICTCHITUH KOMIICTCHITUH
YK-1 Crniocoben 3-YK-1 3HaTe: METOABl CUCTEMHOIO U KPUTHYECKOIO
OCYILIECTBIIATH aHaJlM3a; METOJMKH pa3pabOTKU CTpaTeruu AECUCTBUN AJis
KPUTHUYECKH aHAIN3 | BBISABICHUS U PEUICHHs MPOOIEMHON CUTYaIlluU
POOJIEMHBIX V-YK-1 YMmeTh: npuMeHsSITh METOABl CUCTEMHOTO IMOAX0/a
CUTyalluii Ha OCHOBE | M  KPUTHYECKOTO  aHaimM3a MPOOJIEMHBIX  CHUTYyaIlHii;
CHUCTEMHOTO TOJXO0a, | pa3padaThIiBaTh CTPAaTETHIO JIEHCTBHI, MPUHAMATH
BBIpa0aTHIBATh KOHKPETHBIE PELICHHUS IS €€ peaIn3aliu
crpateruto nectuil. | B-YK-1 Bnaners: METOJI0JI0THEN CHUCTEMHOTO "
KPUTHUYECKOTO aHajiu3a POOJIEMHBIX CUTYaLHi1;

METOAMKAMH TMOCTAHOBKU LIE€JIH, ONPEIENCHHs CIIOCO00B ee
JOCTHIKEHUSI, pa3pabOTKH CTpaTeruii AeUCTBUM

VKE-1 Crnocoben 3 -YKE-1 3HaTh: OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX
HCIOIb30BaTh 3HAHUS | IUCUWIUIMH, METOJBI MAaTeMaTHYCCKOTO  aHalu3a H
€CTECTBEHHOHAYYHBIX | MOACIUPOBAHUS, TEOPETHUUYECKOTO M HKCIEPUMEHTAIBLHOIO
JUCITUTLIHH, HCCIIEIOBaHUS.
npuMeHsATh  MeTofsl | Y- YKE-1 ymeTs: ncnoib30BaTh MaTeMaTHYECKUE METOIBI B
MaTEeMaTH4YECKOro TEXHUYECKUX TMPUIOKEHUAX, PACCUUTHIBATH OCHOBHBIE
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MOZACIIMPOBAHUA,
TCOPECTUICCKOI'O u
OKCIICPUMCHTAJIBHOT'O
HCCICOOBAHUA B
IIOCTAaBJICHHBIX
3aJadyax

YUCJIOBBIE XAPAKTEPUCTUKU CIIyYalHBIX BEJIWYWH, pPElIaTh
OCHOBHBIC 3aJa4u MaTeMaTH‘{CCKOfI CTaTUCTHUKHU, pemaTL
TUIMOBBIE PACUETHBIC 3a]]aUH.

B-YKE-1 BnaneTh: MeTogaMH MaTEMaTHYECKOr0 aHalIu3a U
MOJICTITMPOBAaHMS; METOJaMU pEUIeHUs 3a7ad aHalh3a |
pacdera XapaKTEepPHCTUK (PU3UYECKHX CHUCTEM, OCHOBHBIMH
npueMaMu  00OpaOOTKM  SKCHEPUMEHTAIBHBIX  JTaHHBIX,
MEeToJaMu  paboThl C MPHUKIAJAHBIMM IPOrPAMMHBIMU
MPOAYKTAMH.

obmienpodeccuoHaIbHbIC

Kon Haumenosanue
KOMIIETEHIINHT KOMIIETEHIIUHU

KOII U HAMMCHOBAHUC MHAUKATOpA JOCTHIKCHUS

OIIK-1 CrocobeH
HCIIOJIb30BATh
0a3oBEIE 3HAHUA
€CTECTBCHHOHAYYHBIX
JACIIMIUIMH B
npodeccnoHaTBEHOM
JIEATEILHOCTH,
MPUMEHSITh  METOJIBI
MaTeMaTHYECKOT0
aHajan3a u
MOJICJTUPOBAHUS,
TEOPETUIECKOTO u
AKCIIEPUMEHTAIBLHOTO
HCCIIEIOBAHUS.

3-OIIK-1 3Harb: 0a30BBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCLUIUINH; OCHOBHBIE MaTEMaTHUYECKHUE 3aKOHBI; OCHOBHBIE
(du3nueckre SBIIEHUS, MPOLECCHl, 3aKOHBI M TPAaHUIBI HX
MIPUMEHUMOCTH; CYIIIHOCTh OCHOBHBIX XMMHUYECKHUX 3aKOHOB
U SIBJICHUH; METOAbl MaTEeMaTH4YECKOTO MOJECIMPOBAHUS,
TEOPETUUECKOI0 U IKCIEPUMEHTAIBHOIO UCCIIEIOBAHMS
V-OIIK-1  VYMmerb:  BBIABIATH  €CTECTBEHHO-HAYUYHYIO
CYLIHOCTb npobiem, BO3HUKAIOIINUX B XoJe
npodeccuoHanbHON J1eATENbHOCTH, MPUBJICKaTh IS HX
pelieHusi COOTBETCTBYIOIMM (U3UKO- MaTeMaTHYECKUU
amnmnapar

B-OIIK-1 Bnagerb: MaTeMaTHYECKUM ammapaTroM JJis
pa3paboTKu MoJeneil MPOLECCOB W SBJICHHI, pEeLICHHs
MPAaKTUYECKUX 3a/1a4 NPOPEeCcCCHOHATBHON JesTeIbHOCTH;
HaBbIKAMHU HCIIOJB30BAaHMUSI OCHOBHBIX OOIIEPU3NIECKIX
3aKOHOB U IPUHIUIIOB

3agauyu BocnUTaHus, peajin3

€MbIC B paMKax 0CBOCHHUS TUCIHUIIJIMHBI

BosJjieyenue B
Co3nanme HUcnoab3oBanue
Hanpasaenue/ . Pa3HOIIAHOBYIO
e yCJI0BHIA, BOCIIHUTATEJIbHOI0 MOTEHIMAJIA BHeyueBHYI0
o0ecrneynBaKOIINX Y4eOHBIX M CUUILIHH
JAeSITeJIbHOCTh
Ipodeccuonan | - popmupoBanue Hcnons3zoBanue 1.Opranuzanus
bHOE H MICUXOJIOTUYECKOM | BOCIIMTATENILHOIO MTOTEHIMANa Hay4YHO-TIPAaKTUYECKHUX
TPYyJ10BO€ TOTOBHOCTHU K JUCITUTUTAH KOH(EepeHIIMt U BCTped
BOCIIMTAHHE npodeccuonansHo | obmenpodeccuoHalIbHOTO C BEAYLIUMHU
W IeSTeNHbHOCTH 110 | MOJYJIS JUTSI: CrieIuaIucTaMu
n30paHHON - (hopmupoBaHUS YCTOMYNBOTO MpEeANpPUITHI TOpoaa U
npodeccuu (B15) | uaTEepeca k npodeccnoHaTbHOU BEeTepaHaMU aTOMHOMN
NEeSTeNbHOCTH, TOTPEOHOCTH B OTpaciu.
JIOCTUKECHUU PE3YyJIbTATA, 2. Opranuzanus u
MOHUMAaHUS (PYHKIIMOHAIBLHBIX MPOBECHUE
00s13aHHOCTEH ¥ 3a71a4 U30paHHON | TPEAMETHBIX OJIMMITHA]T
npodeccroHanbHOM Y y4acTHUE€ B KOHKypcax
NeSATEeTLHOCTH, YyBCTBA npodeccnoHanIbHOTO
npodeccroHanbHOM MacTepcTBa.
OTBETCTBEHHOCTH 4epe3 3.Y4actue B
BBITIOJTHEHUE YI€OHBIX, B TOM €XKEeTrOAHBIX aKIIMIX
YHUCJIe MPAKTHYECKUX 3a/IaHHH, CTYJIEHYECKHX
TPeOYIOIIUX CTPOTOTO CTPOUTEIBHBIX OTPSIIOB




COOJTIO/ICHHSI TTPABHIT TEXHUKH
0€30MaCHOCTH U HHCTPYKIHUIL 110
pabote ¢ 060pyI0BaHHUEM B
pamKax 1abopaTopHOTO

IIPaKTUKyMa.
IIpogeccuonan | PopmupoBanue Hcnons3zoBanue 1.Opranuzanus
bHOE H KYJIbTYPBI BOCIIUTATEJILHOIO ITOTCHIIMAIIA Hay4YHO-IIPAKTUYECKHUX
TPYyA0BOE HCCIIEIOBATENBCKO | AUCIUILIUNH MPO(YECCHOHATBHOTO | KOH(PEPEHIIUH 1 BCTpey
BOCIIMTAHHE 1 ¥ MIH)KEHEPHOHN Moyt JUTsl opMUpOBaHUS C BEAYLIUMHU
NEeATEIbHOCTH VMHKEHEPHOT'O MBIIIJIEHUS U CreluaaIucTaMu
(B16) WHKEHEPHOU KYyJIbTYpBI 3 CUET NPENPUATHI TOpoaa 1
MIPaKTUYECKUX CTYIEHUECKHUX BETEpaHaMU aTOMHOMN
HCCIIEI0OBaHUI COBPEMEHHBIX OTpaciIu.
IIPOU3BOJCTBEHHBIX CHCTEM; 2. Opranuzauus u
IIPOEKTHOH IEATENBHOCTH IIPOBEJCHUE
CTYJICHTOB I10 pa3paboTKe U MIPEIMETHBIX OJIMMIIHA/

ONTUMU3AIMH TEXHOJOTHUECKUX | U y4yacTHe B KOHKypcax
CHCTEM, CBS3aHHOM C pelieHneM | MpoeCcCHOHAIBLHOTO

pEaIbHBIX MIPOU3BOJICTBEHHBIX MacTepCTBa.
3a/1a4; MPOXO0XKICHUS Yepe3 3.Yyactue B
pa3zHooOpa3HbIe UTPOBBIE, €KETOJTHBIX aKIUAX
TBOpYECKHUE, PECTHBAIBLHBIC CTYJCHUYCCKHX

¢dhopMbl, TpeOyroIIre aHaau3a CTPOUTENBHBIX OTPSIOB

CJIOKHOI'O 00BbEKTa, IIOCTAHOBKH
OTHOCHUTEIILHO HETO
peoOpa3oBaTeIbHBIX 33024 JJIs
HX ONTHUMAJIbHOT'O PEIICHHMS.

CTpykKTypa u coaepkaHue y4eOHOM AUCHUIIIMHBI
JuciumnimHa npenoaaercs CTyneHTaMm B 5-oM ceMectpe. O0mmas Tpy10eMKOCTh JAUCHUIUIMHBI
cocTaBisIeT 3 3aueTHBIX enuHHIEI, 108 ak. gaca.

Kajennapublii niian

Buasbl yueoHoii s =
AeATeTbHOCTH (4Yac.) < S
] joe =
o “ L
5 z 3| & 2= 2 o
= |3 HaunmenoBanue =| E| & = 2 2 §
2_ : pasaesia/TeMbl AUCHHUILIMHBI S § e g0 = _g_ 5 =
ol z 4 & < = R g < s s
, R 2| = E|C 3 e
= = ) ]
© s = <
] = = <
= | R < s
1 KBanToBas ¢pusuka YO 30
1 | Pa3BuTHE aTOMHUCTHUYECKUX
MPEACTABJICHHUI O BEILIECTBE 1012 | 4] 2 |2
2 | Pa3BuTHE aTOMUCTHYECKUX 12| 4 | 4| 2 |2
MpeJICTaBICHUI 00 N3TyUYeHUH.
3 | Crpoenue atoma u Teopust bopa 10 22| 2 |4
4 | BoiHOBBIE CBOIMCTBA YACTHII. 10 2 | 2 2 |4
5 |®usnueckue OCHOBBI KBAHTOBOM 1416 | 2 2 |4
MEXaHHKH.




Du3MKa TBEPAOIo Teja
OpOuTaIbHBINA, CHUHOBBIM U ITOTHBINA
MEXaHUYECKUH U MarHUTHBIT MOMEHTBI
3JIEKTPOHA B aTOME.

14| 4 | -

7 |KBa"nTOBaHMe aTOMOB 12 | 4 -

12

8 |DmeMeHTBI KBAHTOBOM CTATUCTUKH

9 |DnemeHTHI 30HHON TeopuM TBepaoro Tena. | 14 | 4 | 2
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Coneprxanue JeKIIHOHHOI0 Kypca

Tembl Jekum.
Bonpocsl, oTpadaTbiBaeMble Ha JIEKIIUN

Bcero
JacoB

YuebHo-

METOANYeCcKoe
of0ecreuenue

1

3

Pa3zBuTHE aTOMMCTHYECKHUX NPEICTABJICHUH O BellecTBe.
JlokasarenbcTBa aTOMHOTO cTpoeHHs BeniecTsa. (3akoH I'eii-Jlrocaka,
3aKOHA KpaTHBIX OTHOILIEHUH, 3aKOH ABOra/ipo, SKCIIEPUMEHTaIbHbIE
NTOKa3aTeNIbCTBA JUCKPETHON CTPYKTYPBI JIEKTPUUYECKUX 3apsI0B,
NIEPEHOC JIEKTPUYECKOr0 3apsja B ra3ax). [IBuxeHue
HEPEIATUBUCTCKON 3apsyKEHHOM YaCTHULIBI B IIOCTOSIHHBIX U OJTHOPOJHBIX
HIIEKTPUYECKOM U MAarHUTHOM NOJIsIX. Onpenesnenue 3JeKTpUIecKoro
3apsia snekrpoHa. (OnbiT Tomcona. OnbiT Munrkena). OCHOBBI
PENATUBUCTCKON JUHAMUKH YacTULIbl. (3aBUCUMOCTh Macchl OT
CKOPOCTH.

Cuna 1 umiynbsc. B3auMocBs3b MEX1y Maccoil U SHEprueil, UMITYJIbCOM
U SHEpruei).

1-4

Pa3BuTHE aTOMHCTHYECKHUX NPEACTABIEHMIT 00 H3TyYeHUH.

Buas! nznydenus. DHepreTHUECKUe BETMUMHBI U3Ty4YEHUS.
WuTerpanbHble U CIIEKTPABHBIC XapaKTePUCTHKH N3y4deHus. TernoBoe
paBHOBeCHOE M3iyueHue. McnmyckaTenpHas U moromaTeabHast
CIIOCOOHOCTH Tesa. AGCOIIFOTHO Y€PHOE TEJ0. 3aKOHBI TETNIOBOTO
u3nydenus: 3akoHbl Kupxroda, Credana-bonbiimana u Buna. @opmyna
Panes-/Ixunca. “Ynprpapuoneronas karactpoda”. I'nmnoresa KBaHTOB
sHepruu. ®opmyna [Inanka u creacTBus, BeITEKAIOINE U3 Hee. SIBiIeHne
BHEITHET0 PoTo3(PeKTa 1 ero 3aKoHbl. Y paBHEHUE DUHIITENHHA A5
doroaddekra u ero sxcnepruMeHTalIbHas poBepka. BHyTpeHHMH
dororddext. POTOHBI, UX IHEPTHSI, MACCa U UMITYJIbC.DPPEKT
Komnrona.

1-4

Crtpoenue atroma u Teopusi bopa.

ATOMHBIE CIIEKTPHI U UX 3aKoHOMepHOocTH. [locTostHHast Punbepra.
O606menHas Gopmyna banemepa. CieKTpaibHBIE TEPMBI.
Kom6unarmonnsriii npuHnun Puiia. Moaens atoma TomcoHa 1 ee
HEMTPUMEHUMOCTb IS OTTMCAHUS TMHEHYATBIX

onTUYecKuX crekTpoB. OnbITel Pezepdopaa mo paccesHuto anbda-
yvactull. [[manerapHas Moziesb aToma, €e MpPOBEpKa U €€ HETOCTATKH.
KBanToBbie moctynarsl bopa u ux skcnepuMeHTallbHOE TOATBEPKICHUE.

(OnbiT ®panka u ['epua). Teopust crpoeHust BOA0poa000,100HBIX aTOMOB

1-4




o bopy. Yder nBuxenus siapa B Teopuu bopa. Maruutasie cBoiicTBa
aToma B Teopuu bopa. Henocrarku teopuu bopa.

BosHoBLIE CBOMCTBA YaCTHII.

KopryckynsipHO-BOJIHOBOM yaJIu3M B CBETOBBIX SIBJICHUAX. [ Mioresa ne
bpoiisis 0 HABOMCTBEHHON KOPITYCKYJISIPHO-BOJIHOBOM MPHUPOJE YaCTHIL
BelecTBa U ee noareepxaeHue. (OmbiT [eBuccona u Jlxepmepa).
CporictBa BoJIH Je¢ bpoitnsg. CooTHOIIEHUE HEOMpPeaeIeHHOCTEN
[eitzenbepra.

Du3nyecKue OCHOBbI KBAHTOBOW MEXaHUKH.

OcHOBHBIE TIOJIOXKEHUSI KBAaHTOBOM MexaHHKH. (BomHoBas ¢yHKIms, ee
HOPMHMpPOBKa, CpEJHUE  3HA4YEHHUs, ONEpaTopbl HUMIyJbca U
sHeprun).BoaHoBoe YpaBHEHUE Ipenunrepa. CranuroHapHoe
ypaBHeHue Ilpenunrepa. IlpuMeHeHHEe KBaHTOBOM MEXAHHMKH K
POCTEHIINM 3a/ladaM O CTAllMOHAPHBIX COCTOSHUAX YacTulpl. (Hactuna
B IPSIMOYI'OJIbHOM MOTEHUHAIBHOU siMe. [IpoxoxkaeHune yacTuipl yepes
NPSMOYTOJIBHBIA MOTEHIMATBHBIN Oapbep. KoadduumeHnTsl oTpakeHus
U TIPO3PAvYHOCTH).

1-4

OpOuTanbHbIH, CHUHOBBIN U MOJHBIH MeXaHUYeCKUd 1 MATHUTHBIH
MOMEHTBI JJIEKTPOHA B aTOMe

OpOuTanbHBIE ~ MOMEHT  KOJMYECTBAa  JBI)KEHHS,  MarHUTHBIN
opoutaneublii MomeHT. OmbiT Illtepna u ['epnaxa. CoOcTBeHHHBINH
MOMEHT KOJMYECTBAa JBW)KEHUS JJIEKTpOHa (CHMH), MAarHUTHBIN
CIIMHOBBI MOMEHT. CIMHOBOE M MAarHUTHOE CIIMHOBOE KBAHTOBBIE
yucna. [lodaHBIA MEXaHWYECKM MOMEHT OJJIEKTPOHA, IIOJHBIA U
¢ (}eKTUBHBIH MarHUTHbIE MOMEHTH. BHyTpeHHee U MarHMTHOE
BHyTpeHHee KkBaHTOBble uucia. Pakrop Jlange. CnuH - opOuTaibHOE
B3auMojeiictBue. TOHKas CTpyKTypa CHeKTpa.

KBanToBaHnue aToM0OB

KBanToBo-MexaHHYeCKas TeopUs aTroma. DneKTpoH B
BOJIOPOJIONIOAOOHOM ~ aTOMe. ODHEPreTHYeCKU CHEeKTp 3JIEKTPOHa.
KBaHTOBbIE YHCla: TTIaBHOE, OPOUTATLHOE U MarHUTHOE OPOUTAIBHOE.
KBanTtoBaHnue aroma BOJOpOAa W BOJOPOJOMNOJOOHBIX  HMOHOB.
Ilepnoanueckas cucrema aneMeHToB J[.M. Menaeneesa.

JJjleMeHTbl KBaHTOBOM cratuctuku. @Da3oBoe MPOCTPAHCTBO.
@dyHkuuu pacnpenenenus. Pacnpenenenus boze-Olinmreiina u @epmu-
Jlupaka. BBIpOXIEHHBI JJEKTPOHHBIM ra3 B MeTauiax. Ponstue o
KBAaHTOBOM TEOPUU TEIUIOEMKOCTH. DPOTOHBI. BbIBOIBI KBaHTOBOU
TEOPUU JIEKTPONPOBOJHOCTU METAILIIOB. CBEPXIPOBOIUMOCTb.

1-4

JJ1eMeHTbI 30HHOM TEOPpHUH TBEPAOro TeJjaa. I/ICXOI[HBIG MMPpEaACTaBJICHUA
BOHHOI TCOpHHU TBEPABIX TCII. MCTaJ'IJ'II)I, JUDJICKTPUKHU n
MOJIYIIPOBOAHUKH TIO 30HHOH TCOpHHU. CoOcTBeHHaAs IMPpOBOANMOCTD
MOJIYIIPOBOJHUKOB. KonTakt ABYX METAJIJIOB 110 30HHOHU TCOpHHU.

14

Ilepeyenb NPAKTHYECKHUX 3aHATHH

Tema npakTuueckoro 3anaTus. Bonpocsl,
oTpadaTbiBaeMble HA PAKTHYECKOM 3aHITHH

Bcero
yacoB

YuebHo-
MeTOANYecKoe
odecrmeyeHue

1

3

Tenopoe PaBHOBECHOC U3JIYYCHHUC

7-9

SIBnenue BHemHero ¢porodddexra

7-9




Dddext Komnrona 2 7-9
Ctpoenue atoma u Teopust bopa 2 7-9
BoHOBBIC CBOMCTBA YaCTHI] 2 7-9
OCHOBBI KBAHTOBOW MEXaHUKH 2 7-9
MOMEHTBI 2JIEKTPOHA B aTOME 2 7-9
DJIEMEHTHI KBAHTOBOM CTaTUCTUKH 2 7-9
IlepeyeHnb J1adOpPaTOPHBIX padoT
Yu4eOHo-
HaumeHoBaHue J1a00paTOPHBIX PadoT. Beero MeTOoAnYeCKoe
uacos olecneyeHue
N3ydenne abCOTIOTHO YEPHOTO TeTa 2 1-4,10
N3MmepeHne TeMiiepaTypbl paCKajJ€HHbBIX TEJl ¢ TIOMOUIBIO ONITHYECKOTO 2 1-4,11
UPOMETpa
N3ydenue 3akoHOB BHENIHETO PoTodPdeKTa U OnpeeeHne MOCTOSHHOM 2 1-4,12
[lmanka
Onpenenenusi pe30HaHCHOTO oTeHnana metogaoM dpanka u I'epua 1-4, 13
N3ydenue criekTpa aTroma BOJOPO/Ia U ONPEAETIEHUE MOCTOSTHHOMN 1-4,14
PunGepra
Nzyuenne r¢¢exra Xomna B MOITyIPOBOAHAKAX 1-4,15
OrnpezenieHne yAeIbHOTO 3apsiia 3JEKTPOHA METOJIOM MarHeTpoHa 1-4, 16
Wzydenue p-n nepexoaa 1-4, 17
3agaHus 1J151 CAMOCTOAITEIbHON Pa0do0ThI CTYACHTOB
Beero YueoHo-
BonpochI /151 cAMOCTOATEIHLHOTO U3YUeHHs (3a7aHusl) MeTO/InYecKoe
acos obecreyenune
1 2 3
Teopemuueckue 8onpochi.
JlokazarenbcTBa aTOMHOTO CTpoeHus BemiecTBa. (3akoH ['eit-Jlrocaka,
3aKOHA KPaTHBIX OTHOIIEHUH, 3aKOH ABOTaJIpo, IKCIIEPUMEHTAIbHbBIE 2 1-17
JT0Ka3aTeNIbCTBA JUCKPETHON CTPYKTYPHI AIEKTPUICCKUX 3aPS/IOB,
MEePEeHOC PIEKTPUUECKOro 3apsija B ra3ax). JBrkeHne HepeasITHBUCTCKOM
3apsSHKCHHON YaCTHUIIBI B TOCTOSIHHBIX M OJJHOPOJIHBIX JJIEKTPUICCKOM U
MarHMTHOM ToJsiX. OnpeeneHne MeKTPUIECcKoro 3apsaa IEKTPOHa.
(OnbiT Tomcona. OnbiT MuukeHa). OCHOBBI PENTUBUCTCKON
TMHAMHKY 9acTHUIBL. (3aBUCHMOCTh MacChl OT ckopocTu. Cuna u
VMITYJIbC. B3anMOCBsA3b MEX/ly MacCOM U SHEPTUEM, UMITYyJIbCOM U
SHEepruen).
Pewienue 3aoau.
Permenvie 3a1a4 Ha CTICIUANBHYIO TEOPHIO OTHOCUTEIBLHOCTH.
VlabopamopHuvie pabombi
O06paboTka pe3yabTaTOB 110 BBHIIIOJIHEHHOW J1abopaTopHOii padore,
MOJITOTOBKA K 3alllUTe paboTHI.
Teopemuueckue 60npocwi 2 1-17

BI/IHBI N3ITYyUYCHUA. 3HepreTquc1<He BCJIIMYHHBI U3JTYYCHUS.
I/IHTCFpaHBHBIC U CIICKTPAJIBHBIC XaPaKTCPUCTHUKU U3TTYUCHUA.
TemnmoBoe PABHOBCCHOC M3TYUCHHUC. I/ICHYCKaTeJ'H)HaH 1 norjaomiaTcibHas




CIIOCOOHOCTH TeJia. AGCOIOTHO YEPHOE TEI0. 3aKOHBI TETNTIOBOTO
n3nydeHus: 3akoHsl Kupxroga, Credana-bonbumana u Buna. ®@opmyna
Panes-Jlxunca. “YapTpaduoneroBas katactpoda”. ['unore3a kBaHTOB
sHeprun. @opmyna Ilnanka u ciencTsus, BeITEKarolue U3 Hee. fBieHue
BHemHero Gotorddexra u ero 3aKoHbl. Y paBHEHNUE DUHINITCHHA TS
¢dorodddexra u ero sKCIepuMEHTANIBbHAS TPOBepKa. BHyTpeHHMiA
dhoTodrddext. DOTOHBI, UX IHEPTHS, MacCa U UMITYJIbC. DPHEKT
KomnroHa.

Pewenue 3a0au.

Pemenue 3a1a4 Ha TEIJIOBOE PAaBHOBECHOE U3ITyUEHUE, SIBICHUE
BHeHero gorodddekra, apdexr Komnrona.

Vlabopamophuvie pabomoi

O06paboTka pe3yIbTaTOB M0 BBHIIIOJIHEHHOM J1a00opaTopHOii padore,
MOJITOTOBKA K 3alllUTe pabOTHI.

Teopemuueckue 6onpocwi

IATOMHBIE CIIEKTpPBI U UX 3aKoHOMepHOCTHU. [locTrosinHas Punbepra.
O606mmenHas ¢popmyna bansmepa. CriekTpanbHbIE TEPMBL.
KomOunanmonusii npuanun Puma. Moaens atoma TomcoHa u ee
HENPUMEHUMOCTb ISl ONIMCAHUS JINHENYAThIX ONTUYECKUX CIIEKTPOB.
Omnsitel Pesepdopaa no paccesuuro anbda- yactun [lnanerapuas Mmoaens
aToMa, ee IIpoBEPKa U ee HepocTtatku. KBaHToBble noctynarsl bopa u ux
DKCIIepUMeHTanbHoe noarBepkaeHue. (OneiTr @panka u ['epua). Teopus
CTPOEHMSI BOJIOP0100000HBIX aTOMOB 110 bopy. Yuer nBuxenus siiapa B
reopuu bopa. MaruuTHble cBolicTBa aTroma B Teopun bopa. Hegocratku
reopuu bopa.

Pewenue 3a0au.

Pemenue 3aga4 Ha CTpoeHUE aToMa U Teopuro bopa

Vlabopamophuvie pabomoi

O0paboTka pe3yabTaTOB 110 BHIIOJIHEHHOI JabopaTopHOi padore,
MOJIFOTOBKA K 3aLIUTE PaOOTHI.

1-17

Teopemuueckue 6onpocwi

KopryckynsipHO-BOJTHOBOH J1yajii3M B CBETOBBIX sIBIEHMAX. [ umoresa ne
bpoiins 0 IBOMCTBEHHON KOPIYCKYJIIPHO-BOJIHOBOW ITPUPOJIE YACTHI]
BellecTBa U ee noareepxkaeHue. (Onsit JleBuccona u Jlxepmepa).
CaoiictBa BoJiH 1ie bpoitss. CooTHOIIEHHE HEONIPEAeIICHHOCTE!
"eiizenoOepra.

Pewenue 3a0au.

Perienue 3a1a4 Ha BOJTHOBBIE CBOMCTBA YaCTHIL

VlabopamopHvie pabombi

O06paboTka pe3yabTaTOB M0 BBHIIOJIHEHHOW 1abopaTopHOii pabore,
MO/ITOTOBKA K 3alllUTe pabOTHI.

1-17

Teopemuueckue 60npocwi

OcHOBHbIE MOJIOKEHUSI KBaHTOBOM MexaHuku. (BonHoBas dyHkuus, ee
HOPMUPOBKA, CPETHUE 3HAYEHM I, OIIEPATOPbl UMITYJIbCA U
sHeprun ). Bomnosoe ypasuenue lllpenunrepa. CtanmonapHoe ypaBHEHHE
[Ipenunrepa. [IpuMeHeHHEe KBAaHTOBON MEXAHUKHU K IIPOCTEHILINM
3aJladaM O CTAallMOHAPHBIX COCTOSTHUAX yacThlibl. (YacTuna B
[IPSIMOYTOJIBHOM NOTEHIUAIBHOM siMe. [IpoxokaeHne yacTuIbl 4epes
MPSIMOYTOJIbHBIN MOTEHIMANIBbHBIN Oapbep. Koadduimentsr oTpakeHus u
npo3payHocTH ). KBaHTOBO-MeXxaHn4eckas Teopus aToMa. DIEKTPOH B
BOJOPOJONIOA00HOM aToMe. DHEPreTHUYECKH CIIEKTp 3JIEKTPOHA.
KBaHTOBBIE yKClIa: T1aBHOE, OpOUTAIBHOE U MATHUTHOE OPOUTAIILHOE.

1-17




Pewenue 3a0au.

Pemenue 3a1a4 Ha OCHOBBI KBAHTOBOM MEXaHHKH.
Vlabopamophuvie pabomoi

O06paboTka pe3yIbTaTOB M0 BBHIIIOJIHEHHOMW J1a00paTopHOii padore,
MOJITOTOBKA K 3alUTE Pa0OTHI.

Teopemuueckue eonpocwi 1-17
OpOuTanbHbIi ~ MOMEHT  KOJMYECTBA  JBIDKCHHSA,  MarHUTHBIH
opoutanbueiii MoMeHT. OnbiT Ll Tepna u ['epiaxa. CoOCTBEHHBI MOMEHT|
KOJMYECTBA JIBIJKEHHUSI DJJIEKTpOHA (CIHMH), MAarHUTHBIA CHOMHOBOM
MOMeHT. CIIMHOBO€ M MarHUTHOE CIIMHOBOE KBAHTOBbIE uucia. [lonHblil
MEXaHUYECKU MOMEHT AJIEKTPOHA, MOJIHBINA U 3()PEeKTUBHBIA MarHUTHBIE
MOMEHTHl. BHyTpeHHEe M MarHUTHOE BHYTPEHHEE KBAHTOBBIE YHCIIA.
®daktop Jlange. CnuH - opOuTanpHOEe B3auMojciicTBue. ToHKas
CTPYKTYpa CIIEKTpa.

Pewenue 3a0au.

Pemenue 3a1a4 HAa MOMEHTBI 3JIEKTPOHA B aTOME.

Vlabopamophuvie pabomoi

OOpaboTka pe3ynbTaTOB MO BBIOJHEHHON JabopaTopHOil pabore,
[IOJIFOTOBKA K 3alllUTe pabOTHI.

Teopemuueckue 6onpocsi

KBaHTOBO-MexaHUYecKasi TEOpUsl aToMa. DIEKTPOH B
BOJIOPOJIOTIONOOHOM aToMe. DHEPTeTHUECKUH CIIEKTP JIEKTPOHA.
KBaHTOBbIC UnCIa: IN1aBHOE, OPOUTATHHOE U MAaTHUTHOE OpOUTAIIBHOE.
KBaHnTOBaHME aTOMa BOJIOPO/IAa M BOJOPOIOTIOAO0HBIX HOHOB.
Ilepuonuueckas cucrema snementoB /.M. Menneneena.

Pewenue 3a0au.

Pemenue 3a1a4 Ha onpe/iesieHNe TIIaBHBIX TEPMOB 3JIEMEHTOB
Ilepuonuueckas cucrema snemenToB /.M. Menneneesa.

VlabopamopHvie pabombi

O06paboTka pe3yIbTaToB 110 BBHIIOJIHEHHOW 1abopaTopHOii padore,
MO/ITOTOBKA K 3aIllUTe pabOoTHI.

Teopemuueckue gonpocwi 1-17
dazoBoe mnpocTtpaHcTBO. PyHKIMM pacnpeneneHus. PacnpeneneHus
boze-Oiinmreitna u ®epmu- Jlupaka. BelpoxkaeHHBIN JIEKTPOHHBIN T'a3 B
MeTalax. PoHATHE O KBaHTOBOM TEOpUU TEIIOEMKOCTH. DOTOHBI.
BbiBO#BI  KBAaHTOBOW ~ TEOPUM  DJIEKTPOIPOBOAHOCTH  METAJUIOB.
CBepXnpoBOIUMOCTb. Peutenue 3a0ad.

Pemenue 3a1a4 Ha 2JIEMEHTBI KBAaHTOBOW CTaTHUCTUKH.

VlabopamopHvie pabombi

O06paboTka pe3yabTaToB M0 BHIIOIHEHHOM JabopaTopHoii padoTe,
MO/ITOTOBKA K 3aIllUTe pabOTHI.

Teopemuueckue gonpocwi 1-17

VicxonHble peCcTaBIeHUs 30HHON TeOpUH TBEPBIX Tel. MeTasl,
TUAJICKTPUKU U MTOTYITPOBOIHUKY 1O 30HHOM Teopun. CoOCTBeHHas
MPOBOIMMOCTH TTOYIIPOBOAHUKOB. KOHTAKT IByX METAJIOB 11O 30HHOU
reopun. TepmoanekTpuueckue spiaeHus. KOHTaKT 371eKTpOHHOTO U
TBIPOYHOTO TMTOTYITPOBOTHUKOB.

VlabopamopHvle pabomsi

O06paboTka pe3yabTaTOB 110 BHINOJIHEHHOI JabopaTopHOi padore,
MOJITOTOBKA K 3aIIUTE PaOOTHI.




PacuerHo-rpadguyeckas padoTa He IpPeIyCMOTPeHAa Y4eOHbIM IJIAHOM
KypcoBasi padota He nperycMoOTpeHa y4eOHbIM IJIAHOM

Oo0pa3oBaTre/ibHbIE TEXHOJOTHHI

[Ipu peanuzanuu y4eOHOro Marepuansa Kypca HCIOJIB3YIOTCS pa3jiuvHble 00pa3oBaTelbHBIC
TEXHOJIOTUH, CHOCOOCTBYIOIIME CO3JMaHHUIO aTMOc(hepbl CBOOOIHOW W TBOPYECKOW AMCKYCCHU Kak
MEXy TpernojiaBaTesieM U CTYyACHTaMH, TaKk U B CTyAeHYecKou rpymme. Llenbro nmpu 3ToM sBIsieTcs
BBIPAa0OTKAa Yy CTYJCHTOB HABHIKOB M KOMIICTCHIIMA, I[TO3BOJISIFOIIMX CAMOCTOSTEIILHO BECTH
HCCIIEI0BATENIbCKYIO M HAYYHO-TIEIarorHuecKyo padboTy.

[Tpu u3ydeHHH TUCIUTUIMHBI IPUMEHSIFOTCS CIISAYIONHE 00pa30BaTeIbHbIC TEXHOIOTHH:

— KJIACCHYECKOE JICKIIMOHHOE 00yUYEHHE C UCITOJIH30BAaHUEM HAIJISITHBIX TIOCOOUH;

— TPOBEACHHE JCKIUH MPHU TMOJACPKKE MYTbTUMEINA;

— TIPOBEJCHHE NPAKTUYECKHX 3aHATUH C PEIICHHEM IPUMEPOB y JOCKH, a TaKXKe IpHU
MOAJEPKKE MYyIbTUMENNA, CaMOCTOSTEIbHOE pEIICHHE 3a7ad OOydYaloIUMUCS B MPHUCYTCTBHUH
MIPEIo/1aBaTels;

— TpoOJIEMHBIN TTOIXO/T;

— Ppa3HOypOBHEBOE 00YyUEHHUE;

— CaMOCTOSATEIbHOE W3yYeHUE UCIHILIMHBI OOYYAIONMIMMHKCS TIPU IOMOIINMA YY4eOHBIX
MeYaTHBIX U AJICKTPOHHBIX M3JaHUN;

— WHPOPMAITMOHHO-KOMMYHUKAIIMOHHBIE ~ TEXHOJIOTMM — B HMHCTUTYTE  UMEIOTCS
CHeIHaTM3UPOBAHHBIC TIOMEIICHHSI Il CAMOCTOSITENIbHOM paboThl, 000PyA0BaHHBIE MTEPCOHATBLHBIMU
KOMITBIOTEPaMH C BBIXOZOM B IHTEpHET M ¢ JOCTYIIOM K 3JICKTPOHHO-OMOIMOTEUYHOW CUCTEME;

— UWHTEPaKTHUBHBIN IIOCCAPUI IO TEOPETHUYESCKOM MEXaHHUKE,

— METOAWYECKHE yKa3aHUs (B TOM YHCIIEC B DJIGKTPOHHOH (opMe) MO pa3iMyuHbIM pa3jeiiaM
JTUCIIUILUIUHBI.

CamocrosiTenbHass paboTa CTYACHTOB MPOBOAMTCS TOJI PYKOBOJICTBOM IIpEIojaBaTesieid, ¢
OKa3aHWEM KOHCYJIbTAllMi W TOMOUIM MPU TOATOTOBKE K KOHTPOJIBHBIM pPa0OTaM, BBIMOJIHEHHUH
JIOMAaIIHUX 3aJIaHHN

DoH/I OLICHOYHBIX CPEACTB
@DOH/ OLICHOYHBIX CPEJICTB MO JUCLUIIMHE 00eCeuynBaeT NPOBEPKY OCBOCHUS IIAHUPYEMBIX
pe3ynbTaToB 00ydeHHs (KOMIIETEHIUH M HUX HMHAMKATOPOB) MOCPEICTBOM MEPONPHUITHH TEKYIIEro,
PYOEKHOTO U MPOMEKYTOYHOI'O KOHTPOJISI IO JUCLUIUINHE.
CBsa3p Mexay (opMHPYyeMbIMH KOMIIETEHIMSAMH U (OpMaMU KOHTPOJS HUX OCBOCHUS
IpeJICTaBJIeHa B clleAyIolIel Tadnuie:

HaumenoBanune Kox n HaumeHoBanue
No HanmenoBanune
KOHTPOJIUPYEMBIX WHJIMKaTOpa JOCTUKEHUS
/1 N OLIEHOYHOT'O CPEACTBA
pasnienoB (TemMbl) KOMITETCHITH I

BXxoaH0¥ KOHTPOJIb

Bonpocel BXOIHOTO KOHTPOJIS

(ycTHO)

ATTecTanys pa3/ienoB, TEKYIUNH KOHTPOJIb YCIIEBAEMOCTH

1 KBanroBas ¢usuka 3-YK-1, ¥V-VK-1, B-YK-1, V- | IIpakTnueckue 3aHATUA

VKE-1, B-YKE-1, 3-YKE-1, 3- | Boinonaenue 1abopaTopHbIX paboT

OIIK-1, YcTHbll onpoc B popme

V-OIIK-1, B-OIIK-1 cobeceqoBaHus.

2 ®usuka tBepaoro tena | 3-YK-1, V-YK-1, B-YK-1, V- | [Ipaktuueckue 3auatust

VKE-1, B-YKE-1, 3-YKE-1, 3- | Boinonnenue 1abopatopHbIX

OIIK-1, pabot YcTHBIH onpoc B popme

V-OIIK-1, B-OIIK-1 cobecenoBaHusl.
ITpoMexyTouHas aTTecTanus

1 | BxoaHoi KOHTPOJIH




1 | Dx3amen

3-VK-1, V-YK-1, B-YK-1, V-
VKE-1, B-YKE-1, 3-YKE-1, 3-
OITK-1,

V-OIIK-1, B-OTIK-1

Bormpocs! k 5x3aMeny (YCTHO)

BXOI{HOﬁ KOHTPOJIb IPp€AHAa3HAYCH [JIA BbIABJICHUA HpO6CJ’IOB B 3HaHUAX CTYIACHTOB H

FOTOBHOCTU HX K IOJYYCHHUIO HOBBIX 3HAHU. OL[GHO‘-IHLIC cpeacrea sl BXOAHOI'O KOHTPOJIA

1p

€/ICTaBISIOT COOO0M BOIIPOCHI, KOTOPBIE 3a/1al0TCS CTYJI€HTaM B YCTHOU (hopme.

Bomnpocsl Kk cobece10BaHUI0

MaremaTuka

agrODE

~

10.

11.
12.
13.
14.
15.
16.

17.

Bekrop. CiioxeHHe BEKTOPOB. Y MHOKEHUE BEKTOpA Ha YUCIIO.

[Tpoekuust BekTopa Ha 0Cb. OCHOBHBIE TEOPEMBI O MPOECKIUAX.

CkassipHOE TPOU3BENCHUE IBYX BEKTOPOB.

BexTopHoe nmpoun3BeieHne AByX BEKTOPOB.

[IpssmoyronbHass ~ nekaproBa  cucremMa  koopaumHar.  IlomspHas — cucteMa  KOOpAMHAT.
[Munuaapuueckas cuctema KoopauHaT. PopMyiibl MEepexoaa OT OJHOM CHCTEMbl KOOPAMHAT K
JIPYTOH.

JleiicTBUs HaJl BEKTOpAaMH, 3aJaHHBIMU CBOMMU KOOpIAUHATaAMH.

[TpousBonHas GpyHkuuu. Tabnauua nporu3BOIHBIX.

[TpaBusia BbIYMCICHUS NPOU3BOJHOW (IIOCTOSSHHOW BEJIIMYMHBI, CYMMbI, MPOU3BEACHUS, APOOH,
CJIOKHOM (DYHKIIMM, TapaMEeTPUUYECKH 3alaHHON (DYHKLIUH).

Heonpenenennslit nurerpan. Tabauna MHTErpasoB.

OcHOBHBIE CBOMCTBa HEOINpENeNeHHOro MHTerpaina (uHrerpan auddepenumana, ruddepeHran
MHTETpaJla, IPOU3BOAHASI UHTErpaia, HHTErpajl CyMMBbl).

Omnpenenennsiit uurerpain. ®opmyna Hetorona-Jleiouuma.

KpartHble unTEerpansl.

KpuBonunelinpiii unterpain 1-ro u 2-ro poaa.

Huddepenumansupie ypaBHeHus. [lopsgok ypaBHEHUSI.

Ooee perenne (MHTErpa) 0OBIKHOBEHHOTO U (GepeHIINaIbHOIO YpaBHEHHUSI.

YacTHoe pelieHne 0OBIKHOBEHHOrO AuddepeHnnaibHoro ypasHenus. 3agaya Komm. Teopema o
CYILIECTBOBAaHUM U €MHCTBEHHOCTH pelleHus 3anaun Komm.

OcHoBHbI€ BUABI AUPHEpEeHIINATbHBIX YPABHEHUM U METO/IbI X PELICHMUS.

duzuxka

18.
19.
20.
21.
22,
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.

33
34
35

Cucrema orcyera. [loHATHE CKOPOCTH M YCKOPEHUS TOUKH.

YroBast CKOPOCTb U YIII0BOE YCKOPEHUE TBEPAOIO TEa.

Ilepsiit 3akoH HproToHa. MIHEpIHanbHbIE CUCTEMBI OTCYETA.

Bropoii 3akoH HeroToHa. MTHEPTHOCTH MaTepUAIIBHBIX TEIL.

Tpernii 3akoH HproTOHA.

Heunepunanbasle cucteMsl orcuera. Cuibl HHEPLIUH.

3aKoH BceMUpHOro TAroreHus. Cuia TSKECTH U BeC Tena.

Tpenue. Cuna tpenus. 3akoH AMoHTOHa-KynoHa.

Mexanundeckas cucreMa. BHellHne u BHyTpeHHUE cuilbl. M301upoBaHHas cucrema.
3aKOH COXpaHEHMsI UMITYJIbCA.

DHeprusi, paboTa, MOITHOCTb.

3aKOH COXpaHEHMsI SHEPTUU.

VY nap abCcoNIOTHO YIPYTUX U HEYNIPYTUX TEJ.

MoOMeHT nHepUUU TBEPAOIO Tela OTHOCUTEIBHO OCH.

3aKOH COXpaHEHUsI MOMEHTA UMITYJIbCA.

. Jledopmanuu TBepaoro Tena. 3akoH ['yka.

. JlaBneHue B )KUAKOCTH ¥ rase. 3akoH [lackans. 3akoH Apxumena.

. JIBrKeHue Ten B )KUAKOCTAX U razax. JlJobosoe conporusienue. [lonbemuas cuma.



Ilkana oueHuBaHus1 00y4aKOIIErocsi HA BXOJHOM KOHTPOJIe

Bbamasl
TpeOoBaHNs K 3HAHUSIM, YMEHUSIM U HABBIKAM 00y4ar01Ierocs peiiTUHTOBOM
OlIEHKH
OOyuaromuiics OTJIMYHO BJIaJ€€T OCHOBHBIMH IOHSATHUSMU MaTeMaTUKH, (PU3UKH, 5
HAYepTaTEIbHOW TeOMETPUU M MHXKEHEPHOW TrpaduKu, 3HACT U YMEET HNPUMEHSTH
OCHOBHBIE (DOPMYIIBI M 3aKOHBI, MOKET pelIaTh HECTaHIAPTHBIC 3a/1a4H.
OOy4Jaromuiicss XOpOIIIO BJIAJEEeT OOJBIICH YaCThI0O OCHOBHBIX MOHATHI MaTeMaTUKH, 2-4
Gbu3MKKM, HayepTaTeNIbHON TeOMETPUU M HHXKEHEpHOW rpaduku, 3HaeT U yMmeeT
MPUMEHSATH OCHOBHBIE (POPMYJIBI U 3aKOHBI, BJIaJI€ET METOAUKON PEIICHUS! TUIIOBBIX
3azad.
OOyuaronuiicss UMEeT yI0BJICTBOPUTEIbHBIA YPOBEHb 3HAHUS MAaTEMaTHKH, (PU3HUKH, 1
HayepTaTesbHOI reOMEeTpUH U MH)KEHEPHOU rpaduKu, 3HaeT OCHOBHBIE (OPMYIIBI U
3aKOHBI, CIIOCOOEH penaTh NPOCTeHIINe 3a0a4H.
OOyuaromuiics MPaKTUYECKH HE OBJAJEN 3HAUUTEIbHOM YacThiO0 MPOTrPaMMHOTO 0

MaTeprajga W HE BJIQJICCT BAXKHECUITUMH WHCTPYMEHTAMH MAaTEMaTHKH, (DU3UKH H
HayepTaTeNIbHON TeOMETPUU M HHXKEHEPHON Tpaduku, HE YMEEeT peliarh Jaxe
TUTIOBBIX 3a71a4.

OueHo4HbIe CpPeACTBA A5 TeKYIIero KOHTPOJIA
Bomnpocsl k codecenoBanuio no pasgery 1
TeroBoe 1 JIIOMUHECIICHTHOE U3TY4CHUSI.
XapaKkTepUCTUKH TEIUIOBOTO U3ITYUCHHUS.
3akon Kupxroda. BeiBos! 13 3aKoHa.
3akoH Credana-bonpnmana.
3akonbl BuHa.
®opmyna Panes-J[xunca. «YiprpaduoneroBas katacTpodar.
3akon uznyuenus [lnanka.
OnTuueckasi MUPOMETPHSL.
Buemnuit pororpdext. 3akonsl CtoseToBa A BHEIIHET0 PoTodPdeKTa.
0. YpaBHeHus DiHIITeHA /U1 0JJTHO- K1 MHOTO(OTOHHOTO (hoTodddekTa.
. BHytpennuit porordpdexr.
12. Topmo3Hoe peHTreHoBCcKOe u3nyueHue. O0patubiit GoTodPheKT.
13. KopnyckynsipHO-BOJTHOBAS IBOMCTBEHHOCTh CBeTa. Macca u UMITYJIbC (hOTOHA.
14. ]laBrneHue cBeTa.
15. Dddext Komnrona (axcriepumenT, popmya)
16. BriBoa ¢opmynsl a3pdexta Komnrona.
17. Monens atoma Pesepdopna.
18. CnexTpanbHble 3aKOHOMEPHOCTH Il aTOMa BOAOPOAA.

BOoo~NoOR~WNE

-
-

19. Mocrymater bopa. ®opmynbl pacdera paamyca OpOUTBI W DHEPTHSH DJICKTPOHA;, TEPBBIN

OOpOBCKHH painyc; OCHOBHOE U BO30YXJICHHOE COCTOSHHE DJICKTPOHA.

20. DHeprusi MOHU3AINH, ONPEACTICHHE YacTOThl MCITYCKAeMOT0O WJIH TIOTJioniaeMoro kBaHTa. Cxema

HHEPreTHYECKUX YPOBHEW aToMa BOAOPOIA.
21. Jlnwna BonHbI Jle-Bpoiins.

22. DKcrepuMeHTalbHbIE MOATBEPKICHUS THIIOTe3b! 1e-bpoitns: onbiThl [[pBrccona u Jxepmepa.
23. DKCTIepIMEHTAIbHBIC TTOATBEPKACHUSI THIOTE3bl Ne-bpoiins: ombitel Tomcona u TapkoBcKoro;

onbITel bubepmana u ap.
24. TloHsITHE KBAaHTOBOM CYIEPIIO3UIINH U CMECH.
25. OmbIT ¢ IBYMS MIETISMU 71l CBETA U MAKPOOOBEKTA.
26. OmBIT ¢ IBYMSI MEJSIME JUIS SJISKTPOHA.
27. OmbITHI C IBYMS MIETSAMU A5 (QYIIIEPEHOB.
28. VYpasuenwue lllpenunrepa.




29. ®u3nvecKuii CMBICI U CBOWCTBA MCU-(YHKITHH.
30. Yacruma B 0JHOMEPHON OECKOHEYHO ITyO0OKOH MOTCHIIMAIBHON SIME.

IIkana oneHnBanusi 00y4awierocs Ha codece0BaHMu M0 pasaenay 1

Bbanasl
YpoBeHb 0CBOEHMSI MaTepHuasa peiTHHIOBOM
OLICHKH
Teopernueckoe coaepkaHue TUCIHUIUIMHBI OCBOCHO IOJIHOCTHIO, 0€3 TpoOernos, 13-15

HEOOXOJMMBIC TPAKTUYECKUE HaBBIKM pabdOTBl C MaTepuajioM IOJHOCTHIO
chopmupoBanbl. OOydYarOmMiiCS WCUEPIBIBAIOIIE, TOCICIOBATEIBHO, YETKO W
JIOTMYECKH CTPOMHO U3JIaraeT Marepuall, yYMEET TECHO YBS3BIBATh TEOPHUIO C
HpaKTHKOﬁ, BJIagcCT pa3HOCTOpOHHI/IMI/I HaBbIKAMHU U HpI/IeMaMI/I BBIITOJIHCHUA
MPAaKTUYECKUX 3a7ad, NMPUYEM HE 3aTPYIHSIETCS C OTBETOM IPU BHIOU3MEHEHUH
3aJaHUH.

Teopernueckoe coaepkaHue IUCLUIUIMHBI OCBOEHO IPAKTUYECKU IOJHOCTBIO, 10-13
o0Oy4aroIuiicss IpaMOTHO M IO CYILIECTBY H3JIaraeT Marepuai, He JOIlycKas
CYLIECTBEHHBIX HETOYHOCTEH, MPAaBUIBHO NMPUMEHSET TEOPETUYECKHUE IOJIOKEHUS
P PEHICHWH TMPAKTHYECKHX BOMPOCOB W 3a/ad, BIAJeeT HEOOXOIUMBIMHU
HaBBIKAMU M IIPHEMaMH UX BBIIOJIHEHUS.

Teopernueckoe coiepKaHUE IUCLUUIUIMHBI OCBOEHO YaCTUYHO, OOydaromuics 9-10
UMEeT 3HaHMA TOJBKO OCHOBHOIO — Marepuaia, JIOIYyCKaeT HETOYHOCTH,
HEAOCTATOYHO MIpaBUJIbHBIE (bopMyIIUpPOBKHY, HapyILIECHUS JIOTUYECKOU

MOCNIEAOBATEIbHOCTH B M3JIOKEHMHM Marepuaia, HO NpoOensl HE HOCAT
CYILIECTBEHHOTO XapakTepa, HEOOXOAMMBbIC MPAKTUYECKHE HABBIKM pPaOOTHI C
OCBOGHHBIM MaTepHalioM B OCHOBHOM C(OpPMHUPOBaHBI, OJHAKO OOydYaromIUics
WCIIBITBIBACT 3aTPYAHEHUS MPU PEIICHUH NMPAKTHYECKUX 3a/1a4.

Teopetnueckoe coaepx aHUe TUCHUIUIMHBI OCBOCHO YAaCTUYHO, OO0yYaromuiics 0-8
JIOTTYCKAaeT CYIIECTBEHHbIC OIIMOKU, HE BUIAMT B3aUMOCBSI3H TEOPHH C IPAKTUKOM,
HEOOXOUMbIe TPAKTHUECKHWE HaBBIKM pabOThl HE chopMHpOBaHBI, OONBIIMHCTBO
MPETYCMOTPEHHBIX paboueld MporpaMMon JUCHHUIUIMHBI YYEOHBIX 3aJaHUi He
BBIMOJHEHO. HeoOxonuma JOMONHUTENbHAs caMoOCTosITeNbHAs paboTa Haj
MaTepHaJIOM Kypca.

VYcBoeHHE 3HAaHMKM HAa NPAKTUYECKHX 3aHATHAX IO TemaM paszena | mnposepsercs Ha
KOHTPOJILHOM paboTe o pas3zaemy.

TunoBasi KOHTpPOIbHAsA padoTa no pasaeay Nel

1. Onpenenuth UIMHY BOJHBI KOPOTKOBOJIHOBOM T'PAHULBI CIUIOIIHOTO PEHTI€HOBCKOIO
CIIEKTpa, €CJIM CKOPOCTh AJIEKTPOHOB, MOJUIETAIOIINX K aHOoAy TpyOkH, V=0,90 c, riie c-CKopocTh cBeTa.
(h=1,054 10" IIx ¢)

2. Halitn nnst Bomopoaono1o0HOro noHa He" panuyc mnepBoit 6opoBckoit opoutsl. (M.=0,911
10*%r)

3. Hactuma ¢ Maccoil M HaxXOAMTCS B JABYMEpPHOW NPSAMOYTOJbHOW MOTEHLUUAIBHOW sIME C
abCoIIOTHO HETpoHULIaeMbIMU cTeHKamu (0<X<a, 0<y<B). HaliTu BepOSITHOCTb HAXOXIECHUS YaCTHUIIbI
C HauMeHbIIel sHeprueli B obnactu 0< X<a/3, 2B/3 <y<s. (e=1,6 10'19KJ1).

[To pa3nmeny B pamkax j1a0OpaTOpPHOTO MpakTHKyMa CTYAEHT BbINOJHsiET 4 nabopaTopHbIe
paboThI U3 nepeyHs J1a00paTOPHBIX PadoT.

TpeboBaHusi K BHINOJHEHUIO JIA00PATOPHBIX PadoT
JlabopaTopHbI MPAKTUKYM BBIMOJNHSETCS B COOTBETCTBUU C TpaUKOM BBIMOJTHEHUS
nmabopaTopHbIX paboT. O0BeM TaOOpPAaTOPHOTO MPAKTUKYMa MO JUCIHUIUIMHE COCTaBisieT 16 4dacos,




CTYACHTBl BBINOJHIIOT 6 mnabopaTopHbIXx padoT. Kaxnmas maGoparopHass paOoTa BBITOJIHIETCS
OpuragamMu B cocraBe He Oosee IBYX CTyAeHTOB. Ha mepBoMm, BBOAHOM 3aHATHM JO CTYIEHTOB
JIOBOJIUTCS COJICPKAHNUE U KAJICHAAPHBIN TUIaH MPOBEACHUS MPAKTUKyMa, YKa3bIBAETCS YHCIIO OalIoB,
KOTOpPO€ MOKeT HaOpaTh CTYJIEHT IPU BHIIOJIHEHUH J1a00OpPaTOPHOro MPAKTUKyMa B COOTBETCTBUU C
NEUCTBYIONIEH B By3e pEUTHHTOBOM cucteMoil co 100-0ammpbHON IMIKAIOH OIICHOK, MPOBOIUTCS
MHCTPYKTaX 10 TEXHUKE OE30MIaCHOCTH IIPU BBINOJIHEHUH PaboT ¢ 0(OPMIIEHUEM B COOTBETCTBYIOILIEM
KypHaie. Ha sToM e 3aHATHM TpenojaBaTeib BBIACT 33/JlaHUE K MEpBO J1abopaTopHOil pabore.
CTyneHTbl 3HaKOMSTCS C TEOpHEH, MOJydaroT JOIYCK K JIAOOpaTopHOW paboTe M MPUCTYNAT K €€
BBIMOJIHEHUIO. Ha BTOpOM 3aHSATHM CTYACHTHI BBHINOJHAIOT NEpPBYIO JlabopaTropHylo pabory. Ha
TPEThEM 3aHSITUU CTYIEHTHl BBIOJHSIOT BTOPYIO JJAOOPAaTOPHYIO pabOTy M OCYLIECTBISIOT 3aLUTY
nepBoil aboparopHoil paboTel U T.1. MTOroBoe 3aHsTHE 3aBeplIacT JIaOOpPaTOPHBIA MPAKTUKYM B
LIEJIOM.

[Tepen xaxmoit maboparopHOi pabOTOH CTYIEHT cHaéT KpaTKUW KOJUIOKBUYM, OTPasKAFOIIUN
YPOBEHb IPEIBAPUTEIILHON MOJATOTOBKU K BBINOJHEHHIO PaboThl. KO/UIOKBUYM IpOBOIUTCS B BUJE
YCTHOTO cOOECeIOBaHMUS C MPETIOAABATEIIEM.

B nporecce BbinogHeHNs pabOThI CTYACHT:

M3Y4YaeT 10 JUTePaTYPHBIM JaHHBIM ITapaMeTpPbl U XapaKTEPUCTHKH UCCIIeTyeMOoro nmpudopa,
oOparas ocoboe BHUMaHUE Ha MPeAEIbHO SKCITyaTallUOHHbIE TapaMeTPhl;

- COCTaBJISIET ILJIaH IPOBEACHMSI SKCIIEPUMEHTA, OLIEHUBAET MHTEPBA U3MEHEHUS U3MEPSIEMbIX
BEJIMYMH, BBIOMpAET KOJMYECTBO XAapaKTEPUCTUK, IOJUICKALIMX H3MEPEHUI0 M YHCIO TOYEeK Ha
KpUBBIX, 0Opaiias 0oco0oe BHHMaHUE HAa BO3MOXXKHbIE HE MOHOTOHHOCTH B MX XOJI€, COIVIaCyeT IUIaH
paloThI ¢ IpenoaBaTeseM;

- HM3y4aeT SKCIEPHUMEHTAIBHYIO YCTaHOBKY, COOMpaeT (eCiM HYXKHO) U3MEPHUTEIbHYIO CXEMY,
3HAaKOMUTCS C PaBUJIaMH SKCIUTyaTalluu BCEeX €€ IIEMEHTOB,;

- TOTOBUT YCTaHOBKY K pabOTe U NMPOBEPSET MPaBUILHOCTD MTOJATOTOBKU Y MPENOIaBaTENs;

- BKJIIOYAET HY)KHbIE IPUOOPHI U BBINOJIHSET 3aIUIAHUPOBAHHBIN 00beM M3MepeHHii, oOparuas
BHUMaHHE Ha BOCIPOU3BOJUMOCTb pe3yslbTaToB. Bce 3KcnepuMeHTalbHbIE JAHHBIE U IMOKa3aHUS
puOOPOB 3aHOCATCS B pabounil )KypHaI;

- TPOBOJUT MPEABAPUTEIbHYIO 00paOOTKY pE3yJIbTaTOB SKCIEPUMEHTA U CPaBHUBAET MX C
OKUJAacMbIMU 3Ha4eHUSIMU. [IpenbsBiseT noaydeHHbIE JaHHbIE IPEN01aBaTENO;

- BBIKJIIOYAET YCTAHOBKY U C/AET €€ MPErno/IaBaTeto.

Bce nansble, nonyueHHbIE B X0/1€ pabOTHI, 3alUCHIBAIOTCS B paboumii 1ab0paTOPHBIN KypHAL.
PaGounii )xypHai 1o 1abopaToOpHOMY MPAKTUKYMY BEAETCS B OT/IEIbHON TETPAIH.

ITo kaxnoit mabopaTopHOI paboTe B KypHAI 3aHOCSTCA:

- Ha3BaHUe paboTHI;

- 3aJJaHM€ Ha BBITIOJHEHUE paboThI;

- IJ1aH padoTHI;

- CX€Ma YCTaHOBKH;

- IIEpPBUYHBIE SKCIEPUMEHTAIbHbIE JaHHbIE B BUJE TAaOMUI[ 0e3 Kakux-1u00 MepecyeToB HIIN
npeoOpa3oBaHuU;

- pe3ylbTaThl MpEABAPUTENHHOM OOpabOTKM JaHHBIX B 00bEeMe, HEOOXOIUMOM st
OIIpEeEIIEHUS UX MOJHOTHI U HaJIEKHOCTH.

[To okoHyaHuu paboTHI Ta0OPATOPHBIN KypHAI MOAMKCHIBAETCS MPENOJaBaTENIEM.

IIo wrtoram kaxmoil mabopaTopHOl paboThl oOhopMIIIeTCsS OTYeT, KOTOpBIA claercs
MpernoaBaTesio Ha CJIEAYIOIIEeM II0CTe BRIMOIHEHNS JaHHON paOOThI 3aHATHH.

OT4er AOKEH BKIIIOYATH!

- KpaTKoe TEOpPEeTHUECKOEe BBEJIEHUE, OTpaXkalolllee YCTPOIMCTBO, MPUHUMUN JEHCTBHUS U
Ha3HA4YEHHUE UCCIIeIyeMoro npubopa;

- 33/1aHKE Ha BBINIOJIHEHNE Pa0bOThI;

- IIJIaH NPOBEIECHUS SKCIIEPUMEHTA;

- CXEMY YCTaHOBKHU U €€ KPaTKOe ONHCAHUE;

- pe3ynbTaThl U UX 00CY)XJIEHHE, B TOM YMCIIE aHAIN3 MOIPEIIHOCTH SKCIIEPUMEHTA, METOAUKY



00pabOTKH pe3yNbTaToB,

-TCOPETHYCCKUEC PACUYCThI, aHAJIU3 ITOJTYUYCHHBIX JaHHBIX U CPABHCHHUEC UX C JIMTCPATYPHBIMU,

- BBIBO/IbI;
- CIIMCOK UCIOJIB30BaHHOM JTUTEPATYPHI.
Pasznen 2
Bomnpocsl k codecenoBaHuI0 M0 pa3aeny 2
31. KBanToBaHue MoayJisi MOMEHTA UMITYJIbCA.
32. [IpaBuio cioxeHust MOayJaeid MOMEHTOB.

33. Pe3ynbpTaThl KBAHTOBOM MEXAHUKU I OTHOMEPHOTO TAPMOHUYECKOTO OCLIMILISATOPA.

34. Bunagpl cBs3€EH.

35. CumMBoIBI TEpMOB ¢ citydae LS-cBsi3u.

36. CoOCTBEHHBIN MEXaHHUYECKUH U MAarHUTHBIA MOMEHTHI 3JIEKTPOHA.
37. Marueton bopa.

38. MarHuTHBIM MOMEHT aToMa.

39. Muoxwurens Jlanye.

40. Dpdext 3eemana.

41. lMpunuun [aymu.

42. 3anoJIHeHHE JIEKTPOHHBIX 000JI0YEK aToMa.

43. DnexTpoHHbIE KOH(UTYpaLUH.

44. (Cxema DHEpPreTUYECKMX YPOBHEH JBYXaTOMHOM MOJEKYJbl B

NPUOIMKECHUH.
45. TenmoeMKOCTh KPUCTAUIMYSCKON PEIICTKH.
46. Mojenb DUHIITEHHA.
47. Monensb JleOas.
48. ®OHOHBI.
49. Pacnipenenenue boze-DiHITeiHa.
50. Mopenb cBOOOIHBIX ANEKTPOHOB.
51. Yucno cocTostHUM ¢ 3HEpruei B UHTEpBaie d E

52. Pacnipenenenue @epmu-Jupaka.

53. XuMHYeCKUH MOTEHIINAII.

54. Dneprus ®epmu cBOOOIHBIX JIEKTPOHOB B KpUCTAILIE.
55. DHepreTuuecKkre 30Hbl B KpUCTALIAX.

56. JlusneKkTpuku, MeTaliIbl, TOIYIPOBOAHHUKHY.

57. CobcTBEHHBIE M TPUMECHBIE MTOJTYTIPOBOAHUKH.

58. DneKkTpoHHas U AbIPOYHAs MPOBOJUMOCTb.

TapMOHHUYCCKOM

IlIkajia onleHMBaHUsI 00YYAKOIIEroCs HA coOeceJOBAHUM 10 pa3aeiny 2

YPOBeHb 0CBOCHUSI MaTepHuaJia

baniabl
peiTHHIOBOI
OLICHKH

Teopernueckoe conmepkaHue AUCIUIUTMHBI OCBOCHO TMOJHOCTHIO, 06€3 mpoOeoB,
HEOOXOIUMBbIC TPAKTUUECKHE HABBIKM pabdOThl C MaTepHaloM MOJHOCTHIO
chopmupoBanbl. OOyYAOIIMIICS HCYEPIBIBAIOIIE, IMOCIEAOBATEIBHO, YETKO U
JIOTUYECKH CTPOMHO M3JIaraeT MaTephall, YMEET TECHO YBS3bIBATH TEOPHUIO C
HpaKTI/IKOI\/'I, BJIaACCT paSHOCTOpOHHI/IMI/I HaBbBIKAMU " HpI/IeMaMI/I BBITTOJTHCHUS
MPAKTUYECKUX 3aJ1ay, [IPUYEM HE 3aTPYIHSETCA C OTBETOM IPU BUIOU3MEHECHUU
3aJaHuH.

13-15

TGOPGTI/I‘ICCKoe COACPIKAHUE TUCHUINNIMHBI OCBOCHO IMPAKTHYCCKU IIOJTHOCTBIO,
06yanOIHHﬁCﬂ TpaMOTHO H II0 CYHICCTBY H3JIaract marcpuaji, HC HOIyCKas
CYIICCTBCHHBIX HGTO'—IHOCT@IZ, MMpaBHIIBHO IMPHUMEHACT TCOPETHUICCKUEC TTOJTOKCHUA
npu peHICHUU IPAKTUYCCKUX BOMNPOCOB W 3alad, BJIAACCT HCO6XOI[I/IMBIMI/I
HaBbIKaMU U ITPUEMaMH WX BBIITOJTHCHUS.

10-13




Teopernueckoe coaepkaHUE TUCHUILIMHBI OCBOCHO YAaCTHYHO, OOYYaroIIUICs 9-10
nMEeET 3HAaHUA TOJIBKO OCHOBHOI'O MaTCpI/Ia.Ha, I[OHYCKaCT HETOYHOCTH,
HEJIOCTAaTOYHO  NpPaBWIbHBIC  (DOPMYIMPOBKH,  HApPYIIEHUS  JIOTHYCCKOMN
MOCIICIOBATEIPHOCTH B  W3JIOKEHWU Marepwalia, HO MpoOenbl HE HOCAT
CYIIECTBEHHOIO XapaKkTepa, HEOOXOJHMMBbIC NPAKTHUYCCKHE HABBIKH pPa0OTHI C
OCBOCHHBIM MAaTEPHAJIOM B OCHOBHOM C(OPMHUPOBAHBI, OJHAKO OOYyYaIOIIUHCS
WCIBITBIBACT 3aTPYAHECHUS IIPH PEIICHUN PAKTHYSCKUX 3a/1a4.

Teopernueckoe conepKaHUE AUCLUUIUIMHBI OCBOEHO YacTHYHO, OOydaroluics 0-8
JIOITYCKaeT CYLIECTBEHHbIE OIIMOKH, HE BUAUT B3AUMOCBSI3U TEOPUU C IPAKTUKOM,
HE00XO0/IMMBbIE TPAKTUYECKHE HABBIKM pabOTHl HE CPOPMHUPOBAHBI, OOJIBITHHCTBO
MPEelyCMOTPEHHBIX paboyeil mporpaMMoil AMCHUMIUIMHBI Y4eOHBIX 3aJaHUil He
BhINMOJIHEHO. HeoOxoauma JONOJMHHUTENbHAs CcaMoCTOsTeNbHas pabora Hax
MaTepuaioM Kypca.

VYcBoeHME 3HAHMH Ha NPAKTHUYECKUX 3aHATHSAX MO TeMmaM pasjena | mpoBepsieTcs Ha
KOHTPOJIbHOM paboTe 110 pas3zaemy.

Tunosasi KOHTPOJIbHasA padoTa no pasaeay Ne2

1.Bo36YKIACHHBIA aTOM HMEeT SIEKTPOHHYI Kouduryparmio 15°25°2p3d.  Omnpemenuts
MIOJIHOE YUCIJIO BO3MOKHBIX COCTOSTHUI.

2.Ta3 W3 aTOMOB B COCTOSIHHH “Dgj NMOMECTHIN B TOCTOSHHOE MATHHTHOE mole B 1
IPOIYCKAIOT 4epe3 Hero 3IeKTPOMATHUTHBIE BOJIHBI ¢ gactoToil v=2,8 10° T'. [Ipu kakoMm 3HaYeHHH
MAarHuTHOM MHAYKIIMY B BO3ZHMKHET PE30HAHCHOE MOIVIOLIEHUE YHEPTUN.

3. 514 TsDKETBIX 3JIEMEHTOB IMOMpaBKa B 3aKkoHE Mo3nu, cBsi3aHHas ¢ SKpaHUPOBAHHMEM SIpa,
3HAYUTENBHO OTIMYACTCA OT €AWHUIBI Jake i K-muHuii. Berumcenure 3Ty mompaBKy IjIsl 0JI0Ba
(Z=50), ecnu guna Bosuel K, muaun A=0,492 A°

[lo pa3meny B pamkax 5a0OpaTOpHOTO MPAKTHUKYMa CTYAEHT BBIIOJHSAET 3
nabopaTopHbIe PabOThI U3 TIEPEUHS JA00OPATOPHBIX padoT.

OueHouHbIe CpeACTBa IS POMEKYTOYHOM aTTecTaluu
Bonpocs! k 3k3amMeHy

TemnaoBoe 1 IIOMUHECIIEHTHOE U3Ty4EHHUS.

XapaKkTepUCTUKHU TEIIOBOTO U3ITyYCHHUS.

3akoH Kupxroda. BeiBos! 13 3aK0Ha.

3akon Credana-bonbimana.

3akoHbl BuHa.

®opmyna Panes-/Ixunca. «YaerpaduoneroBas katactpoday.

3akoH u3nyuenus [lnanka.

OnTHyueckasi IUPOMETPHUSL.

Buemnnit poroapdexr. 3akons! CToneroBa Juid BHeIIHEro Gporospdekra.
YpaBHeHust DUHIITEHA 1711 OTHO- U MHOTO(OTOHHOTO poTodhPeKTa.
Buytpennuit porosdpdexr.

TopMozHoe peHTreHoBckoe n3nyueHne. O0patHbiit HoTodPdeKT.
KoprmyckynspHO-BOJTHOBasE IBOWCTBEHHOCTh CBeTa. Macca 1 MIyJbC (hOTOHA.

. [aBnenue cgera.

O¢dext Komnrona (skcriepuMeHT, hopmyia)

Brion hopmyisl agpdexra KomnroHa.

Monens aroma Pesepdopaa.

CrniexTpaabHBIE 3aKOHOMEPHOCTH TSI aTOMa BOAOPO/A.

19. Tlocrynatel bopa. @opmynsl pacdera panuyca OpOUTBHI M SHEPIUAU DIEKTPOHA; MEPBBIH

OOpOBCKUIT pasiyc; OCHOBHOE M BO30YXIEHHOE COCTOSIHUE JIEKTPOHA.

20. DHeprusi MOHM3ALMH, OIpPEJEIEHHE YaCTOThl MCITyCKAEMOr0 WJIM IOTJIONIAEMOro KBaHTA.

CxeMa sHepreTHYeCKNX ypOBHEH aToMa BOJOPO/a.

CoNoOAWNE
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21. Jlnuna BonHbI Jle-bpoiins.

22. DKCIepUMEHTANbHBIC TIOATBEPXKIACHUS THUIIOTE3bI Je-bpoits:

Jxepmepa.

23. DKCHepuMEHTAIbHBIC TOATBEPKICHUSI THUIIOTE3bl JAe-bpoiis:

TapkoBckoro; onbITel brbepmana u ap.
24. TloHsTHE KBaHTOBOM CYNEPIO3UIIMN U CMECH.
25. OnbIT ¢ ABYMS IIEJSIMH IS CBETa U MAaKPOOOBEKTA.
26. OmbIT ¢ ABYMsI LIEISMH IS JIEKTPOHA.
27. OmbITHI C ABYMS HIETSAMU 1J1s1 (DYITICPEHOB.
28. Ypasuenue [Ipeaunrepa.
29. ®u3nvecKkuil CMBICI M CBOMCTBA NICH-() YHKITHH.

30. YacTuiia B OTHOMEPHON OECKOHEYHO ITyOOKOH MOTCHIIMAIBHON SIME.

31. KBanToBaHue MOayJisi MOMEHTA UMITYJIbCA.
32. [IpaBuio cioxeHust MOayJaeid MOMEHTOB.

omnbITel  J[PBUCCOHA H

oneITel ToMcCOHAa o

33. Pe3ynbTaThl KBAHTOBOM MEXaHUKHU JJIs1 OJHOMEPHOIO TAPMOHHYECKOTO OCLHUIUISTOPA.

34. Bunael cBsA3€en.
35. CumMBoIBI TEpMOB ¢ citydae LS-cBsi3n.

36. CoOCTBEHHBI MEXaHHUUECKUI U MAarHUTHBIM MOMEHTBI 3JIEKTPOHA.

37. Marueton bopa.

38. MaruuTHBEIM MOMEHT aToMa.

39. Muoxutens Jlanne.

40. DpdexT 3eemana.

41. lMpunuun [aymu.

42. 3anoJIHeHHE JIEKTPOHHBIX 000JI0YEK aToMa.
43. DnexTpoHHbIE KOH(UTYpaLUH.

44. (CxeMa »SHEpreTMYECKMX YpPOBHEH JIByXaTOMHOW MOJEKyJbl B

IPUOIMKCHUH.
45. TennoeMKOCTh KPUCTAITUYECKON PEIETKH.
46. Monenb DifHIITEHA.
47. Mopenb Jlebast.
48. OOHOHBI.
49. Pacnpenenenue boze-DitHiTeiiHa.
50. Mopenb cBOOOHBIX AIEKTPOHOB.
51. Yucno cocTosHuM ¢ SHEPTUEN B UHTEpBaie d E

52. Pacnipenenenue @epmu-Jupaka.

53. XuMHYeCKUH MOTEHIINAII.

54. Dneprus ®epmu cBOOOIHBIX JIEKTPOHOB B KpUCTAJLIE.
55. DHepreTuuecKkre 30Hbl B KpUCTALIaX.

56. JlusneKkTpuku, MeTaljIbl, OTYIIPOBOJHUKH.

57. CobcTBEHHBIE M TPUMECHBIE MTOJTYTIPOBOHUKH.

58. DneKkTpoHHAs U ABIPOYHAs MPOBOJUMOCTb.

IIkana oueHuBaHusi 00y4al0IIErocsi HA IK3aMeHe

rapMOHHUYCCKOM

YpoBeHb 0CBOEHMSI MaTepHuasa

Ounenka
(cranmapTH
as)

Bbauibl
peiTHHIOBOM
OLICHKH

Teoperndeckoe conep)kaHHe TUCIUIIMHBI OCBOCHO MOJHOCTHIO, 03
npo6enoB, HeOOXOAMMblEe TMPAKTUYECKUE HABBIKM PabOTHI  C
MaTepuaIoM MOJIHOCTBIO c(hOpMHUPOBAHBI. OO6yuaromuiics
MCUEPIIbIBAIOIE, ITOCIIEOBATEIEHO, YETKO M JIOTUYECKU CTPOWHO
W3JIaraeT MaTepual, yMeeT TECHO YBSI3bIBATh TEOPUIO C MPAKTUKOM,
BJIaJIC€T Pa3HOCTOPOHHUMH HAaBbIKAMM W TpUEMaMU BBINOJIHEHUS

OTIU4HO

36-40




MPAaKTUYECKUX 3a7ad, MPUYEM HE 3aTPYAHSETCS C OTBETOM IIpHU
BHUJOU3MECHEHUH 3aJaHUI.

Teopernueckoe conxep:kaHWe IHUCLUIUIMHBI OCBOCHO IPAKTUYECKU
HOJHOCTBIO, OOYYarOIIMHCS TPaMOTHO M IO CYIIECTBY H3JIaraer
MaTepuaj, He JOIyCKas CYILIECTBEHHBIX HETOYHOCTEW, NPAaBUIBHO
IIPUMEHSAET TEOPETUYECKUE TI0JIOKEHUS IIPU PEILIECHUH IIPAKTUYECKUX
BOIPOCOB U 3ajiay, BlIaieeT HeOOXOAUMbBIMHM HaBbIKAMU U IIPUEMaMHU
UX BBIIIOJIHEHUS.

Xopomio

31-35

Teoperuueckoe coaep)aHue TUCHUIUIMHBI OCBOCHO YacTUYHO,
Oo0yJaroIuicss HMEEeT 3HaHUS TOJBKO OCHOBHOTO MarepHaa,
JIOMYCKaeT HETOYHOCTH, HEJIOCTATOUYHO MPaBUIIbHbIE (POPMYITHPOBKH,
HapylIEHUs JIOTUYECKOM  MOCIEAOBATEIbHOCTH B M3JIOKEHUU
MaTepuaiga, HO NpoOenbl HE HOCIT CYHIECTBEHHOIO XapakTepa,
HEOOXOUMBIC TIPAKTHYECKHE HABBIKM PAOOTBI C OCBOCHHBIM
MaTepuajoM B OCHOBHOM C(OPMHUPOBAHBI, OJHAKO OO0YyYaroIHiics
WCIIBITBIBACT 3aTPYAHEHUS NPU PEIICHUH MPAKTHYECKUX 3aa4.
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Teopernueckoe coaepkaHue AUCLHUIUIMHBL OCBOEHO YaCTUYHO,
O0yJaroImuicsl JOMYyCKaeT CYIIECTBEHHbIC OIIMOKH, HE BHIHT
B3aMMOCBSI3U TEOPUU C IPAKTHKON, HEOOXOIMMBbIE IPAKTHUYECKHUE
HaBBIKU padoThI HE c(OopMHUPOBaHBI, OOJIBIITMHCTBO
IPEJYCMOTPEHHBIX pabouell MporpaMMoN JAUCHUIUIUHBI Y4eOHBIX

He
YnosieTBo
-pUTENBHO
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3aJIaHUN He

CaMOCTOATCIIbHAsA pa60Ta HaJ MaTCpHraJIOM Kypca.

BBITIOJITHCHO. H€O6XOI[I/IM8, JOIIOJIHUTCIIbHAaA

banabl (MTOroBOI peiiTHHIOBOM OLEHKH) MO JUCHUIIMHE KATOMHAsI QU3NKA:

Bbanabl
(uToroBoit
peRTHETOBOMH TpeOoBaHMsI K 3HAHUAM
OLIEHKH)

100-85 OTBeTHl Ha MOCTaBJICHHBIC BOIPOCHI TOJIHBIC, YETKHUE W pa3BepHYyTHIe. PemreHus
3aJjay JIOTUYHBI, JOKA3aTEeJIbHbBl U JIEMOHCTPUPYIOT aHAIUTHYECKUE U TBOPUECKUE
CIIOCOOHOCTH CTY/ICHTA.

84-70 JlatoTcss TOJIHBIE OTBETHl Ha IOCTaBJICHHbIE Bompockl. [lokazaHo ymeHue
BBIJICNIATh TPUYMHHO-CIICJCTBEHHBIE CBsi3U. [Ipw pemieHnu 3amad  JOMymIeHBI
HE3HAUUTENIbHbIE OMIMOKHM, UCIPABJICHHBIE C MOMOIIbBIO «HABOISIIUX)» BOMPOCOB
Mpero1aBaTeds.

69-60 OTBeTHl Ha BOMPOCHI M PEIIECHUS TOCTABJICHHBIX 3a/ad HEJOCTATOYHO TOJHBIE.
Jloruka u mociuenoBaTeIbHOCTh B PEIIEHUH 337ay UMEIOT HapylleHus. B orBerax
OTCYTCTBYIOT BBIBOJIBI.

CTy,Z[CHT, HOJIy‘-II/IBIJ_II/Iﬁ MeHee 60% OT MakCHMMaJbHOIO Oaiia 3a pasacia JUCHUILIAHBI WA
IMPOMECKYTOUYHYIO aTTECTALIUIO, CHUTACTCA HEATTCCTOBAHHBIM I10 )IaHHOfI JHUCIHUIIIINHEC.

Y4yeOHo-MeTOoaMYecKoe M HHGOPMALIMOHHOE 0O0ecniedeHUue Y4eOHOM TUCIMILTHHBI

OcHoBHas nuTeparypa:

1. Boxynos, E. H. ba3zoBslii kypc pu3nuku: Mexanuka, MOJIEKyJIsipHas (PU3UKa, SIIEKTPOCTATHKA,
MOCTOSIHHBIM 3JIEKTPUUYECKHI TOK, MAarHETU3M, BOJHOBAsi ONTHKA, 3JIEMEHTHl KBAaHTOBOW MEXaHUKH,
aToMHOU U sinepHoi ¢pusukn: yueObnuk / E. H. bomynoB. — Cankr-IlerepOypr : [II'YIIC, 2020. — 319
c. https://e.lanbook.com/reader/book/156026/#1



https://e.lanbook.com/reader/book/156026/#1

2. Mpipaun, B. B. ®usuka. KBantoBas ¢usuka. KBaHToBas MexaHuka ¥ aToMHas (Qu3MKa :
yaeonoe nocodue / B. B. Ipipaun, T. JI. Kum, C. A. llleneneBa. — Kemeposo : Ky3['TY umenn T.D.
I'opGauesa, 2018. — 182 ¢. https://e.lanbook.com/reader/book/115114/#1

3. 3ucmamn, I'. A. Kypc ob6mieit pusuku : yue6HOoe mocodue : B 3 Tomax / I'. A. 3ucman, O. M.
Tonec. — 7-e u3x., crep. — Cankr-IlerepOypr : Jlans, [0. 1.]. — Tom 3 : Ontuka. ®usnka aTOMOB H
Monekysn.  ®Puzmka  aromMHOrOo  sAxpa W Mukpowactunp — 2019, — 504 c.
https://e.lanbook.com/reader/book/115202/#2

4. Camennes, U. B. Kypc obmielt ¢pusuku : yuebHOE ocodue : B 3 Tomax / U. B. CaenbeB. —
13-e uzn., crep. — Cankr-IlerepOypr : Jlans, [6. 1.]. — Tom 3 : KBantoBas ontuka. AToMHas pU3MKa.
dusmka TBepaoro Ttena. Pu3mka aTOMHOrO sapa M djemMeHTapHbix yactuin — 2019, — 320 c.
https://e.lanbook.com/reader/book/123463/#4 .

JononHuTenpHas tuTeparypa:

7. Anexcannpos, b. JI. Ponb ¢oToHOB B du3MyYeCKUX M XMMHUYECKUX SIBICHHUSIX @ ydyeOHOe
nocobue / b. JI. AnekcanapoB, M. b. Pomuenko, A. b. AnekcanapoB ; mopa pemakuuend b. JI.
AnekcanapoBa. — 2-e¢ wu3n., wucnp. — Cankr-Ilerep6ypr : Jlamb, 2020. — 404 c.
https://e.lanbook.com/reader/book/130152/#1

8. Kanamnukos, H. I1. O6mas ¢usuka. COOpHUK 3a/laHuil U PYKOBOJCTBO K PEIICHHIO 3a/1ay :
yaeoHoe mocobue / H. I1. Kamamuukos, C. C. MypaBbeB-CMupHOB. — 3-¢ u31., crep. — CaHKT-
[etepOypr : Jlanb, 2020. — 524 c. https://e.lanbook.com/reader/book/130574/#519

9. IIpakTHKYM IO pelIeHuIo 3a1ad 1mo obmeMy Kypcy ¢pusuku. OCHOBBI KBAaHTOBOW (PH3HKH.
Crpoenue BemectBa. AToMHas U sigepHas ¢usuka : yyeOnoe nocoobue / H. I1. Kanamnukos, H. M.
KoxeBnukoB, T. B. Kotbipno, I'. I'. Cnupun ; nox penakuueir H. Il. KanamnukoBa. — CaHKT-
[TetepOypr : Jlanb, 2014. — 240 c. https://e.lanbook.com/reader/book/49468/#2

Y4eOHO-METOAUUECKUE TOCOOHS

10. UccnemoBanue TEIIOBOTO M3JIyUeHHUs aOCOMIOTHO YepHOoro Tena [Tekcr] : MeTon. ykas. K
BbIN. ja0. pab. mo gucu. "AtomHas ¢usuka" mis cryn. cmneu. 14.05.02 "ATOMHBIE CTaHIIMH:
IIPOEKTUPOBAHME, SKCIUTyaTallus M WHXUHUPHUHT' o4yHOM (opmbl 00yd. / coct. Uepnosa H. M. -
banakoso: BUTU HUAY MU®DU, 2019. - 16 c.

11. UsmepeHnue TemnepaTypbl paCKaJIEHHBIX T€J C MOMOLIbIO0 ONTHYECKOTo nupomerpa [Tekcr]
: METOA. yKa3. K BBbII. J1a0. pad. mo aucy. "AtomHas ¢usuka" s crya. cnen. 14.05.02 "ATtomHsble
CTaHIMK: IPOEKTUPOBAHUE, IKCILTyaTallusl U MHKUHUPHUHT" ouyHOM (opMbl 00yu. / cocT. UepHosa H.
M. - b.anakoBo: BUTHU HUAY MUDU, 2019. - 20 c.

12. WN3yuenue 3axoHOB BHemHETro ¢potodddexra u onpenenenue nocrossuHon [Inanka [Tekcr]
: METOJ. yKa3. K BbIN. J1ab. pad. mo nuci. "AtomHas ¢uzuka" s cryn. cren. 14.05.02 "Aromuble
CTaHIMK: IPOEKTUPOBAHUE, IKCILTyaTallusl U MHXKUHUPHUHT" ouHOM (opMbl 00yu. / cocT. UepHosa H.
M. - banakoBo: BUTU HUAY MUDU, 2019. - 20 c.

13. N3yuyenne crekTpa atromMa BOJOpOJA W oOmpeneneHue mocTossHHoW Punmbepra [Tekcr]:
METOA. yKa3. K BbIM. Ja0. pad. mo aucy. "®usuka" 11 cTyl. TeXH., CTPOUT. CHEIl. U HaIp. MOJATOT.
Bcex Gopm 00yu. / coct. [loaropnos A. A. - banakoso: BUTU HUAY MUDU, 2019. - 20 c.

14. Omnpenenenue pezoHaHcHoro moreHuuana MerogoM @panka u I'epua [Tekct] : meron.
yKa3. K BbIM. Ja0. pad. mo nuci. "Atomuas ¢usuka" mist crya. crem. 14.05.02 "AToMHBIE CTaHIIUH:
POEKTHUPOBAHUE, HKCIUTyaTallsi U WHXUHUPHUHT" ouHOM ¢opmbl 00yd. / coct. Yepnosa H. M. -
banakoso: BUTU HUAY MU®U, 2019. - 20 c.

15. HN3yuenue r¢dexra Xomna B HOTYyIPoBOIHUKAX [TeKcT]|: METOA. yKa3. K BHIIL J1a0. pad. mo
nucit. "dusuka" s CTyA. TEXH., CTPOUT. CIEIl. U Hamp. MOATOT. BceX ¢opMm 00y4. / coct. [loaropHos
A. A. - banakoso: BUTHU HUAY MUDH, 2019. - 20 c.

16. Omnpenernenne yaenpHOTO 3apsaa dJIEKTPOHA METOIOM MarHeTpoHa [Tekcr] : MeToa. ykas.
K BBIN. J1ab. pab. mo aucu. "Snepnas ¢usuka" mans crya. crned. 14.05.02 "AtomHble CTaHIMH:
MPOEKTUPOBAHME, SKCIUTyaTallusd U WHXUHUPUHT" oyHOU (opMbl 00yd. / cocT. YUepnoBa H. M. -
Bbamakoso : BUTU HUAY MUDU, 2019. - 16 c.


https://e.lanbook.com/reader/book/115114/#1
https://e.lanbook.com/reader/book/115202/%232
https://e.lanbook.com/reader/book/123463/#4
https://e.lanbook.com/reader/book/130152/#1
https://e.lanbook.com/reader/book/130574/#519
https://e.lanbook.com/reader/book/49468/#2

17. N3zyuyenne p-n mepexona [Tekcr] : meron. ykas. K BbiI. Jal. pab. mo auci. "ATomHas
¢usmka" s cryn. crmem. 14.05.02 "ATOMHBIE CTaHIMH: TPOCKTUPOBAHME, OSKCIUTyaTallus |
UHXUHUPUHT" 04HOH popmbl 00yu. / coct. Yepnosa H. M. (B ampobanun).

MartepuaabHO-TeXHHYECKOe o0ecreyeHne Y4eOHOH THCIHIITHHbI

JIeKuMOHHBIE M MPAKTHYECKHE 3AHITUS MPOBOIATCA B y4eOHOI aynuTopuu, 00OpYyHZOBaHHON
BUJICONIPOCKTOPOM, SKPAHOM, MIEPCOHATILHBIM KOMITBIOTEPOM U AUHAMHUKAMH.

JlaGopaTopHble 3aHSATHA MPOBOIATCS B JadopaTopun «ATOMHas (U3MKa», OCHAIICHHOU
na00opaTOpHBIM O0OPYAOBAaHUEM JJIsl BBIMOJHEHHUS BCEX JIAOOPATOPHBIX PAa0OT COIVIACHO MEPEYHS
J1ab0paTOPHBIX padoT.

Jiist caMocTosITeNbHON paboThl 00YYArOIIUXCS UMEIOTCS CIEeHUAIN3UPOBAHHBIC MMOMELICHHUS,
000py/IOBaHHBIC TIEPCOHATBHBIMH KOMIBIOTEPAMH C BBIXOJOM B VHTepHET M C JOCTYIOM K
3JIEKTPOHHO-OMOIMOTEYHOI CUCTEME, AJIEKTPOHHON OMOIMOTEKE M SJIEKTPOHHOM HH(POPMALMOHHO-
o0pa3oBaTesbHOM Cpejie By3a, a TaK)Ke K IPYruM OUOIMOTeUHbIM hOHAAM.

Y4eOHO-MeTOoANYeCKHEe PEKOMEHIAMH Il CTYACHTOB

1. Yka3zaHus 1715 NpoCaylInBaHus JEKIUN

Ilepen HayasoMm 3aHATUH BHUMATEIbHO O3HAKOMUTHCS C Y4YEOHBIM IUIAHOM IPOBEICHHS
JIEKIUI U CIIMCKOM PEKOMEHA0BAHHOM JINTEPATYPHI.

Ilepen mnocemeHneM OdYepeaHON JIEKIMHM OCBEXHUTb B IAMITH OCHOBHBIE KOHIIENLINU
npoiiieHHoro panee marepuaina. [loAroToBUTh mpH HEOOXOAMMOCTH BOIMPOCH IperoaaBartento. He
HAa/10 0IIacaThCsl, YTO BOIPOCHI MOT'YT OBbITh IPOCTHIMH.

Ha nexumm OCHOBHOE BHHMAaHHE CIIEAYeT YACHATh HE (opMylaM M MaTeMaTHYeCKHM
BBIKJIaJIKaM, a COJEPKaHUIO U3y4aeMbIX BOIIPOCOB, OIIPEAEICHHUSM U TIOCTAHOBKAM 3a]1a4.

B mpomecce wu3ydeHHMs JIEKIMOHHOTO Kypca HEOOXOAMMO 10 BO3MOXXHOCTH YacTo
BO3BpalaTbcs K OCHOBHBIM MOHSATHSM U METOJaM pELIeHUs 3a7ay (3/1eCh BO3MOXKEH BbIOOPOUHBIH
KOHTPOJIb 3HAHUH CTYJIEHTOB).

XenarenpbHO UMCHOIB30BaTh KOHCIEKTHI JIEKIMH, B KOTOPBIX HCIOJB3YETCS IPUHATASA
IpernojaBaTeseM cucreMa 0003HaYeHHH.

Hns  OGosnee mnoApoOHOrO HU3YyYeHUs Kypca cienyeT paboTaTb € PEKOMEHJI0BaHHBIMU
JUTEPaTypHbIMU HCTOYHUKAMU U BHOBB MOSBISIOLIUMUCS HCTOYHUKAMH.

2. YKa3aHus 1715 y4acTHs B IPAKTUYECKUX 3aHATHIX

[lepen mocelnieHueM NPAKTHUYECKOIO 3aHATHUS YSACHUTH TEMY 3aHSTHS M CAMOCTOSATEIBHO
U3YYUTH CBA3aHHBIC C HEW NMOHATHS U METO/BI PELICHMS 3a/1a4.

[lepen pemieHneM 3a7ad aKTUBHO Y4acTBOBATh B OOCYXKJIEHUHU C MPEINOJIaBaTENIEM OCHOBHBIX
MIOHSTHUM, CBA3aHHBIX C TEMON MTPAKTUYECKOIO 3aHATHUS.

B mpouecce pemeHus 3agad BECTHM JMCKYCCHIO C IMpernojaBaTelieM O MpaBUIbHOCTU
IIPUMEHEHHS METOI0B UX PELIEHUS.

[Io BO3MOXHOCTHM CaMOCTOSITEJIBHO JIOBOJUTH pEIIeHHWE MpeasiaraéMbIX 3agad  J10
OKOHYATEJILHOTO UTOTa.

B KoHIIe MpaKTUYecKOro 3aHATHS MPU HEOOXOAWMOCTH BBIICHUTH y MPENO/aBaTeisl HEsICHbIE
BOIIPOCBHI.

OcHOBHBIE pe3y/bTaThl BHIIOJIHEHUS Pa00OTHl HEOOXOAMMO paceyararh.

3. Yka3zaHus U1 BBIOJIHEHHS Ja00paTOPHBIX paboT

Cobmoate TpeOOBaHMS TEXHUKH O€30MacHOCTH, JIS Yero Mpociylarb HEoO0XOAMMbIE
Pa3bsICHEHUS O MPABUIBHOCTHU MOBEACHUS B JIAOOPATOPHH.

[lepen BbImOTHEHUEM J1a0OPATOPHOM pabOTHI MPOBECTH CAMOCTOSATENBHO MOATOTOBKY K padboTe
U3YYUB OCHOBHBIE TEOPETHYECKUE IOJIOKEHHs, 3HAaHHE KOTOPBIX HEOOXOAMMO JIi OCMBICIEHHOT'O
BBITIOJTHEHUST PAOOTHI.

B mnpouecce BbimonHeHUss paOOThI CleAyeT MOCTOSIHHO OOIIaThbesi ¢ TMpernojaBaTeieM, He
JIOIyCKasi IO BO3MO>KHOCTH HENPABUJIbHBIX JE€HCTBHM.

OCHOBHBIE pe3yJIbTaThl SKCIIEPUMEHTOB HEOOX0AUMO 3a(pUKCUPOBATH B MUCEMEHHOM BHJIE.



[Ipu cnave 3adera mo paboTe MOATOTOBUTH OTUYET O MPOJCIAHHOW paboTe, rAe MOMKHBI OBITh
OTpa)keHbI OCHOBHbBIE PE3YJIbTAThI U BHIBOBI.

4.Yxa3aHus AJ1s BBIIOJIHEHUS CAMOCTOSITEIIbHON paOOThI

[TonyunTs y mpenojaBaTens 3ajJaHHe M CIUCOK PEKOMEHJIOBAaHHOW suTeparypbl. M3yueHue
TEOPETUYECKUX BOIIPOCOB CJIEAYET MPOBOJUTH IO BO3MOXKHOCTH CaMOCTOSITENIBHO, HO TMPH
3aTpyJHEHUSIX 00paIiaThes K MPEernojaBaTelo.

[ToAroTOBUTH MUCHMEHHBIN OTYET O MPOJICTAHHON padoTe.

[Ipu BbIMONIHEHUU (PPOHTAIBHBIX 3aJaHU 1O YCMOTPEHUIO IpernojaBaTess paboTa MOXKeT
OBITh OIlcHeHa 0€3 MUCHMEHHOT0 OTYeTa HA OCHOBE OTBETOB Ha KOHTPOJIBHBIC BOMPOCHI, MPU YCIOBUU
aKTUBHOM CaMOCTOATEIHHOU PabOTHI.

[ToAroTOBUTE OTBETHI HA KOHTPOJIBHBIE BOPOCHI.

MeTtoauyeckue peKoOMeHAalMu IS NpenojaBaresiei

1. Ykazanus a1t npoBeACHUA JICKIUN

Ha mepBoii BBOIHOI JIEKIMU clienaTh OOIMil 0030p comepkaHHsl Kypca M OTMETUTh HOBBIC
METOABbl M NOAXOAbl K PEHICHUIO0 3a/1ay, pacCMaTpUBAEMbIX B Kypce, JOBECTH JIO CTYJECHTOB
TpeOoBaHuUs Kadeaphl, OTBETUTH Ha BOIPOCHI.

[Ipu moAroToBKe K JIEKIMOHHBIM 3aHATUSAM HEOOXOIUMO MPOIyMaTh IUIAH €ro MpPOBEICHHUS,
COJIEP)KAHUE BCTYNHUTEIBHOM, OCHOBHOW M 3aKJIIOYUTEIBbHOW 4YacTH JIEKUHUH, O3HAKOMHUTBHCA C
HOBUHKaMHU Y4eOHOI U METOAMYECKON JTUTEpaTyphl, MyOIUKAIUIMU IEPUOINIECKON TIeUaTH 1Mo TeMe
JIEKLMOHHOIO 3aHATHs. Y TOUHUTD IJIaH IPOBEICHUS MPAKTUYECKOTO 3aHATHUSA 10 Teme Jekiuu. Ilepen
M3JI0KEHUEM TEKYIIEro JIEKIIMOHHOTO MaTepHalia HalOMHUTh 00 OCHOBHBIX UTOTaX, JOCTUTHYTHIX Ha
npenpiaymux jgekuusax. C 3ToH 1enblo 3aJaTh HECKOJBKO BOIPOCOB ayJUTOPHUH M OCYILECTBUTH
BBIOOPOYHBIN KOHTPOJIb 3HAHUS CTYJIEHTOB.

B Xoze NEeKIMOHHOIO 3aHATUS NPENOAaBaTeb JOJKEH Ha3BaTh TEMY, y4eOHbIE BOIIPOCHI,
O03HAKOMHTh CTYJECHTOB C MEPEYHEM OCHOBHOM U JIONOJHUTEIBHOM JUTEPATYPHl MO TEME 3aHSTHS.
PackpeiBast copepxaHue y4eOHbIX BONPOCOB, AKIIEHTUPOBATb BHUMAHMUE CTYJEHTOB HAa OCHOBHBIX
KaTeropusiX, SBICHUAX U Ipolieccax, OCOOGHHOCTAX WX NpOTeKaHus. PackpeiBaTh CYIIHOCTh U
coJIep’KaHue Pa3INYHBIX TOUEK 3PEHUSI U HAYYHBIX MOJIX0J0B K OOBSICHEHHUIO TEX WM UHBIX SIBJICHUH U
IIPOLIECCOB.

Crnenyer apryMeHTUPOBAHO 0OOCHOBATH COOCTBEHHYIO MO3HIIUIO TIO CITIOPHBIM TEOPETUYECKUM
BonpocaMm. [IpuBoauThs mnpumepsl. 3agaBaTh IO XOAY U3JIOKEHHUS JIEKIUOHHOIO MaTepuana
PUTOPUYECKHE BONPOCHI M CaMOMY JaBaTb Ha HHMX OTBET. OTO CIOCOOCTBYET aKTHBM3AIUU
MBICIIUTENIBHON JIEATENbHOCTH CTYJIEHTOB, NOBBIIECHUI0 WX BHUMaHUS W HMHTEpeca K MaTepualy
JeKuuu, ee cojepxkaHuto. IlpernopaBarens MOMKEH pPYKOBOAUTH pabOTOMl  CTYIEHTOB IO
KOHCIIEKTHPOBAHUIO JICKIMOHHOI'O MaTrepuana, IOAYepKUBAaTh HEOOXOAMMOCTh OTPAXKEHHUS B
KOHCIIEKTaX OCHOBHBIX IOJIOKEHUH M3y4aeMOoll TeMbl, 0CO00 BbIIENsASA, KaTeropuaibHbli annapar. B
3aKJIIOYUTENbHON YacTH JIEKIUM HEeoOXoauMo chopMyaupoBaTh OOILIME BBIBOABI 10 TEME,
PacKpbIBAIOIIUE COJEP’KaHUE BCEX BOIPOCOB, IMOCTABJIEHHBIX B JIEKINH. OOBSIBUTH IJIaH OYEPETHOTO
IIPAKTUYECKOIO 3aHATHS, aTh KPAaTKUE PEKOMEHJAIMU IO MOATOTOBKE CTYAECHTOB K MPAKTHYECKOMY
3aHaTHO. OmpenenuTh MECTO M BpeMs KOHCYJIbTAllMM CTYAEHTaM, I10XEJaBIIUM BBICTYIIUTh C
JOKJIalaMu 1 pedeparamu.

Ha mocnemneit nexknuu yaenuth Bpems Ui 0030pa Hambojee BaKHBIX TOJIOKCHHH,
PaccMOTPEHHBIX B KypCe.

2. YKazaHus i1 IPOBEACHUS NPAKTUYECKUX 3aHATHI

YeTko 0003HAUUTH TEMY MTPAKTHUECKOTO 3aHATHS.

OO6cyauTh OCHOBHBIE TIOHATHS, CBS3aHHBIE C TEMOU 3aHSTHSL.

B npouecce pemienus 3agaq BECTU JUCKYCCHIO CO CTYJEHTaAMHM O IPAaBUJIBHOCTH NPUMEHEHMUS
TEOPETUYECKUX 3HAHUU.

OTmeuarthb CTYJEHTOB, HauboJiee aKTUBHO YYaCTBYIOIIUX B PELICHUH 33/1a4 U JUCKYCCHSX.

B koHIIe mpaKTUYeCKOTo 3aHATHUS 3a1aTh AYAUTOPUH HECKOJIBKO KOHTPOJIBHBIX BOIIPOCOB.

3. Yka3zauus Ui IpoBeieHUs Tab0paTOPHBIX 3aHATHI.



Cobmronate TpeOOBaHUS TEXHUKU OE30MACHOCTH M MPOBOAUTH HEOOXOAUMBIE Pa3bsICHEHUS O
IIPaBUIBHOCTH MTOBEJCHUS B 1a00OpaTOpuu.

[lepen BbIONHEHHEM Ja0OpAaTOPHON pabOTHI NMPOBEPUTH CTENEHb T'OTOBHOCTH CTYJCHTOB,
HAllOMHUTh U OOCYAMTb OCHOBHBIC TEOPETHUECKHE IOJIOKEHUS, 3HAHWE KOTOPBIX HEOOXOIUMO AJIs
OCMBICJICHHOTO BBITIOJHEHUS padoT.

B nporuecce BbinoaHeHUs: paboThI ClleAyeT MOCTOSHHO 00LIAaThes CO CTYAEHTaMM, HE JIOIycKas
10 BO3MOXHOCTH MX HEIIPaBUJIbHBIX JEHCTBUM.

TpeboBaTh, 4TOOBI OCHOBHBIE PE3yJIbTaThl IKCIEPUMEHTOB ObLIM 3a(MKCUPOBAHBI CTYAEHTaMU
B IUCHBMEHHOM BUJIE.

[Tpu mpueme 3ayera 1o padboTe TpeOOBaTh OTYET O MPOJCIAHHON paboTe, TIe JOJIKHBI ObITh
OTPa)KEHBI OCHOBHBIE PE3YJIbTATHI M BHIBOIBI.

4.Yka3aHus 110 KOHTPOJIIO CaMOCTOSTENbHON pabOThI CTYIEHTOB

[To ycmoTpeHHIO TpenojaBaTeist 3aJaHHEe HAa CAMOCTOSATEIBHYIO pPabOTy MOXET OBITh
WH/IMBUYyaJIbHBIM WK (POHTAIIBLHBIM.

[Tpu ncnonb30BaHUM WHAWBUIYAIBHBIX 33JJaHUN TPEOOBATh OT CTYJAEHTA MUCHMEHHBIH OTYET O
Ipo/ieTIaHHOM padorTe.

[Tpu mpuMeHeHnH (PPOHTANBHBIX 33JaHUN BECTH KOJUICKTHUBHBIE OOCYKIIEHHS CO CTYACHTaMH
OCHOBHBIX TEOPETUYECKUX MOJIOKEHUH.

C menpl0 KOHTPOJNS KauecTBa  BBINOJHEHHUS CAaMOCTOSATENBHOW paboThl  TpeboBaTh
WH/IMBUyaJIbHbIE OTYEThl (AOINYCTUMO BMECTO NMHUCBMEHHOTO OTYETa MPUMEHSATh WHAMBHIYyallbHbIE
KOHTPOJIbHBIE BOIIPOCHI).

IIporpamma coctaBiieHa B cooTBeTcTBUM ¢ TpeOoBanusimu OC HUAY MUOU u yueOHBIM

IJIJAHOM OCHOBHOM 00pa30BaTebHOM IMporpamMMsbl 1o crnenraibHocTH 14.05.02 ATOMHBIE CTaHIUU:
MIPOCKTUPOBAHUE, IKCIUTyaTAllMsl U HMHKUHUPUHT

Pabouyto nporpammy coctaBui npodeccop [ﬁ ~~ " Yepuosa H.M.

PenieHseHT: nOLEHT S bapanosckas JI.B.

[Iporpamma ono6pena Ha 3acenanuu Y MKC 14.05.02 AToMHBIE CTaHIIMH: TPOCKTUPOBAHHE,
sKcIutyatanus U MHKUHUpUHT oT 04.07.2023 rona, mpotokos Ne6.

[Tpencenarens yueOHO-METOANYECKONH KOMUCCHH 7 Mareppamos P. A.



