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|. Hean u 3a1a4u AUCUMILIHHBI (MOYJIAA)

1. Heau u 3apauu qucuunudbl :  Ieasio kypca sBisiercs coznanue GyHaaMeHTaTbHOU 0a3bl
3HaHUN O MPUPOJE ATOMHBIX cHeKTpoB. [IpemycmarpuBaercss OCYIIECTBUTH IOCIIEIOBATEIbHOE
M3JI0)KEHUE CHCTEMATUKU aTOMHBIX CIIEKTPOB, OCBETHTH OOIIME BOIPOCHI CrieKTpockonuu. Hapsay
C pe3ysibTaTaMU HCCIEAOBAHUN CHEKTPOB B ONTHUYECKON 00JIACTH paccMaTpUBAIOTCS PE3YJIbTAThI
paaroOCIEKTPOCKONUUECKUX ucciaenosanuii u TI'L] cnekTpockonus.

3agaun kypca. llepBas M3 HuX 3aKiO4aeTcs B MHPOBO33PEHUYECKOW M METOJ0JIOTMYECKOM
HampaBlIeHHOCTH Kypca. Heobxoaumo chopMUpoBaTh y CTYACHTOB €UHYI0, CTPOWHYIO, JIOTHYECKH
HEMPOTUBOPEUUBYIO (DU3MYECKYI0 KapTHHY MPUPOIbl aTOMHBIX crekTpoB. Co3naHue Takou
KApTUHBI MIPOUCXOUT IMOATAITHO, ITyTEM 0000IIEHUS AIKCIIEPUMEHTAIBHBIX IAHHBIX U HA MX OCHOBE
MIPOU3BOJIUTCS MOCTPOEHUE MOeliell HaOII0JaeMbIX SIBICHUU.

Bo-BTOpHIX, B pamMKax €IMHOrO MOJX0/1a HEOOXOAMMO PACCMOTPETh OCHOBHBIC SIBJICHMS,
BBIBECTU OCHOBHBIE 3aKOHBI M TOJYYUTh HUX BBIPAKEHHE B BUIEC MATEMAaTUYECKUX YpPaBHEHUH.
Heo0xo1mMo HayduTh CTYACHTOB KOJIHMYECTBEHHO PEIlaTh KOHKPETHBIC 33/1a4H.

B-Tperbux, He0oOXOOUMO HAy4YUTh CTYJECHTOB OCHOBaM IIOCTAHOBKHM U TPOBEICHUS
(U3HYECKOTO IKCTICPUMEHTA C MTOCIICAYIOMIUM aHAIM30M U OLIEHKOH TIOTyYEHHBIX PE3yJIbTAaTOB.

Heorbemnemoli 4vacteto Kypca “ ATOMHas CHEKTPOCKOINHUS  SBJSIETCS CIELHMAbHBIN

(GU3HYECKUN TPAKTHKYM IO SMHUCCHOHHOMY CIEKTpaibHOMY aHanu3y. Ero rmaBHble 3amaqu:l).
HayuuTp mpuUMeHSTh TEOPETUYECKUI MaTepual K aHajdu3y KOHKPETHBIX (PU3NYECKUX CUTYalUid,
SKCIEPUMEHTAIBHO U3YYUTh OCHOBHBIE 3aKOHOMEPHOCTH, OLIEHUTH MOPSIAKUA U3Yy4aeMbIX BEITUYHH,
ONPEIEIUTh TOUHOCTh SKCIIEPUMEHTAIBHBIX PE3YJIHTATOB.
2). O3HaKOMUTBCS C M3MEPUTENbHON amnmapaTypoll M MPUHLMIIOM €€ JEHCTBHUS, ¢ OCHOBHBIMU
AJIEeMEHTaMU TEXHUKH 0€30MaCHOCTH MpU MPOBEIECHUH dKCIIEPUMEHTANBHBIX HccienoBanuil. O0iee
YUCJIO 3a7a4 CHEIIIPaKTUKyMa orpezaensercss kadeapod B COOTBETCTBUU C YUYCOHBIM TUIAHOM H
coJiepKaHUEM HACTOSIIEH MPOrpaMMBl.

1. Mecto nucuuminnel (MoayJs) B ctpykrype OIIOIIBO

ITorpeOHOCTH Kypca, MOCBAIIEHHOTO aTOMHBIM CIIEKTpaM, CYLIECTBYET M B HAllld JHH.
[To-npexxHeMY 3HaHUE CIIEKTPOB HEOOXOJUMO U (PU3UKY, 3aHUMAIOLIEMYCS CTPOCHUEM aTOMOB WJIU
CBOWCTBAMM Ta30pa3psiIHOM IUIa3Mbl; CHELUANUCTY-IPAKTUKY, paboTamomemMy B o0jacTu
NPUMEHEHUS CIHEKTPAJbHOIO aHalu3a WIM CO3/IaHHsA Ta30CBETHBIX JaMI. AcCTpOo(U3HKY,
OIIPEAECIAIONIEMY TI0 CIIEKTPY 3BE3/bI WJIM TYMAaHHOCTH, IPOUCXOIAIINE B HUX MPOLIECCHl. XUMUKY
3HAHHE CIEKTPOB JAET BO3MOXKHOCTb MPOCIIEINUTh PACIIONOKEHUE BHEITHUX 3JIEKTPOHOB B aTOMax U
TE€M CaMbIM IOJIBECTH (PU3MUECKUil (yHAaMEeHT Moj nepuoandeckyro cucremy Menneneesa. Co
CHEKTpPaMH BCTpedaeTcss M Teou3uK, HaONIOAAIOIMN CBEYEHHE BEPXHUX CIIOEB aTMocepbl U
CMELIUAIUCT B 00J1aCTH KBAHTOBOM 3JIE€KTPOHUKH.

HucrunnmHa «CrenuanbHbIN MPaKTUKYM» OTHOCUTCS K qucnuruinae 6a3oBoit yactu b1.0.26.01
o0pa3zoBaTenbHON porpaMMel 1o HanpasieHuto 11.03.04 DnekrpoHuka 1 HaHONEKTpoHUKa. [Ipu
M3Y4YEHHUU 3TOU JUCHMILTUHBI UCIOJIB3YIOTCS 3HaHUS, TPUOOPETEHHbIE MPU U3YUYEHUU «ATOMHON
¢buzukm» u «OnTukuy. Jlucuuninaa «ATOMHas CIIEKTPOCKOIMS sIBJIsIeTCSl 0a30BOM A1l U3yUEHUs
TakMX AMCUUIUINH Kak «KBaHTOBas pusmka» «Teopust KOHIEHCUPOBAHHOTO COCTOSHUS
”TBepaorenbHas 3IEKTpOHUKA”, “Marepuaisl 3€KTPOHHON TEXHUKH .

I11. Tpe6oBaHus K pe3yIbTaTaM OCBOCHHMS IMCHUIITIHHBI
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[Ipouecc wu3ydyeHHs [OUCUUIUIMHBI (MOZyJsl) HampaBieH Ha (GOPMUPOBAHUE CIEIYIOIIMX
KOMIIETEHLINH:

- crmoco0eH MpUMEHSTh 0a30Bble 3HAHUA B O0JACTH (PHU3UKO-MATEMATUYECKUX U (WJIH)

€CTECTBEHHBIX HayK B cepe cBoeit mpodeccruonanbhoit aesrenpaoctu (OITK-1);
- crnocoOeH IPOBOAUTH HayYHBIE UCCIe0BaHus (PU3MUEeCKUX 00BEKTOB, CHCTEM U IPOIECCOB,

00pabaThIBaTh U MPEACTABIATH SKCIIepuMeHTanbHble Aanubie(OITK-2).

IlepeyeHb MUIAHUPYEMBIX Pe3y/JbTATOB 00yUeHMs 10 JUCHUIIMHE (MOAYII0), COOTHECEHHBIX €
HHIMKATOPAMH JI0CTHKEHHUs KOMIIeTeHIN i

KoMmnerennus HNuaukaropsl Pe3yabTaThl 00yyeHus1
KOMIIeTeHIN I
OIlIK-1 HJIK onx1.23 3Haer:
Hcnonb3yer 6azoBble . - TeopeTnueckne OCHOBBI, IOHATHS,
3HAHUS B 00JIaCTH (PU3UKU B | 3aKOHBI U MOJIEIIH.
CBOEH NPO(ECCHOHATILHON | o METO/IbI CIICKTPAJIbHOTO aHAIIM3a
ACATC/IbHOCTH J CHOCOOBI 1 TEXHOJIOTUH MTOTYYCHHUS

UCCIIeTyeMO TPoOBI

Ymeer:

o CaMOCTOSITEIILHO aHAJM3UPOBATH "
OLIEHUBATh (DAKTBhI, ABJCHUS U COOBITHS;

o OCYIIECTBISATh INOMCK M 00pabOTKy
aKTyaJbHOMN uH(popmManuu B 9bC 51
HEePUOIUIECKUX U3JJAHUAX U BBISIBIISATh

COBPEMEHHBIC TCHICHIINH B Pa3BUTHH JIEMESHTHON
0a3bl JICKTPOHUKH;

o MIPUMEHSITh METOJIBI M CPEICTBA H3MEPECHHUS
(U3UYECKUX BEIMYMH;

Baaneer:

-Memooamu 00pabomKu U OYeHKU No2SpeuHoCmu
usMepenutl napamempos

-Memooamu IKCNEPUMEHMANbHLIX UCCIe008AHULL
napamempos u XapaKmepucmux euecmas

OIIK-2 HIIK onr21 3Haer:
3HaeT OCHOBHBIC HayLIHI)Ie OCHOBHBIC Hay‘IHI)Ie METOAbI TeOpeTI/ILIGCKOFO nu
METOJIbI TEOPETHYECKOTO U | DKCIIEPUMEHTAILHOTO HCCIIEA0BaHUs (DU3HIESCKUX

OKCIICPUMCHTAJIIBHOT'O 06’I>GKTOB, mponeccoB 1u SIBJICHPIP'I; TCOPCTUUCCKHUC
uccleI0BaHus 00BEKTOB, OCHOBBI, OCHOBHBIC IIOHATHS, 3aKOHBI U MOJIEIHU
MIPOLIECCOB U SBJICHUI ATOMHOM CIIEKTPOCKOIINH

Ymeer:

INPUMEHATh TEOPETUYECKHE 3HAHUS K PEIICHUIO
NPaKTUYECKHX 3a/1aY;

Baaneer:

MeToJlaMU 00paOOTKH U aHaIH3a
HKCIEPUMEHTAIBHON U TEOPEeTHUECKON
buznyeckoil uHGopmau

V. Conep:xkanue u CTPYKTYpa AMCHUILINHBI (MOYJI51)




O0BeEM IUCIUIUIMHEL COCTABIAET 4 3a4eTHBIX eqnHuLEI, 144 yac.

3aHsTHS POBOJISATCS TOJIBKO B OYHOM (opMe 00ydeHUs] ¢ MPUMEHEHUEM IUCTAHIIMOHHOTO
KOHTPOJISI CaMOCTOSITEIbHOW paboThl cTyneHToB 4epe3 DnMOC dakynbrera. DIJIEKTPOHHOH U
JUCTAaHIIMOHHOU (hopM 00yUeHHUs HE IPeTyCMaTPUBACTCS.

13 Hux 68 yacoB — mpakTU4eckas HOAroTOBKa

DopMa NPOMEKYTOYHOM aTTeCTAlUM: 3a4ET



4.1. Copepxanue IMCUMILIMHBI, CTPYKTYPHPOBAHHOE [0 TEMaM, C YKa3aHHEM BHAO0B YUeOHBIX 3aHATHI M OTBEJCHHOI0 HA HUX KOJINYeCTBA

AKAACMHUICCKHUX JacoB

Bunel yueoHoii padorsl,

DopMBbI TEKYLIET0

= ; BKJIIOYASI CAMOCTOSITEJIbHYIO Pa0OTy 00y4aroImuxcs, KOHTPOJISt
g E NPAKTHYECKYIO OJATOTOBKY U TPYI0EMKOCTh ycreBaeMoCTH;
@ 3 e (B yacax) ®opma NPOMeKy TOTHOH
= § E c:i KonTakTHas pa6ora npenogaBartes ¢ « arTecTaluu
N Pas/ies JUCHMILTHHBI/TeMa S 7 5 00ydaromumMHesA 3 (no cemecmpan)
/H = o =T 5 =
© |2 | Z% £ 3
~ = o | Jekuuu Cemunapckue/ | Koneyas | S 'S
= E npaKTUYecKue/ | Tauuu § :‘
= 5 JaaéoparopHbIe z
= 3aHATHSA O
1 2 3 4 5 7 8 9 10
1 | 1. Beenenwue. 5 | 27 10 17 Pemenune
2 | Pasnen 1. KauecTBeHHbIii CIIEKTPaIbHBIH aHAIIU3 BEIIECTB. 5 | 27 18 20 3KCHEPEMEHTAIIbHBIX
3 | Pasmen 1. CrieKTPOCKOMMYECKHE METOIbI H3MEPEHHS TeMIIEPATyphl 5 10 10 3aja4, o1poc,
IyTOBOTO pa3psiia 27 Otuér 1o
4 | Pazpen 2. IToayKOIMYECTBEHHBIN CIIEKTPAJIbHBIN aHAIN3 5 27 20 10 | mabopaTopHOH
5 | Paszen 2. KonuuecTBeHHBIH CIEKTpalbHbI aHAIN3 5 27 10 10 | pabore,
cobecenoBanue OTuér
10 J1a00paToOpHOii
pabore,
co0eceoBaHue,
Pemenne 3amay,
orpoc,
MMHCbMEHHBIN
TEKYIUI KOHTPOJIb
KOH=Tpons
KCP
3a4er 9 68 67
HToro yacos 144




4.2. Ilnan BHeayAUTOPHOI CAMOCTOSITEIbHOIM PaGoThl 00y4aAOIIMXCSH CTYEHTOB MO AUCLHUIIUHE

CamocrosTenpHas paboTa 00yJaronuxcs VYuebHo-
OLeHOUHOE METONYECKOE
HOYH
Cemectp Hassanue pasuena, TeMbl Cpoku 1 obecneyenue
o pr,HOGMKOC CpeacTBo .
Bun camocTosTensHO#M paboThI | BEITOTHEH CaMOCTOSATEIBHOM
st Tb (9ac.) paGoTsl
o & ATOMHBII
5 Pasgen 1,2. OcHOBBI OGIIEH CHCTEMATHKH O6paboTka MoTy4YeHHBIX B reuenie . OTué€T, OTBETHI frowm
CIIOHBIX CIIEKTPOB AKCIIEPUMEHTAJIbHBIX JIaHHBIX, cemectpa Ha KOHTPOJIbHBIE o
aHAJIN3 PE3YJIbTATOB BOIIPOCHI )
aHaJIn3:. MCETOA.
@dopMyIHpOBKA BEIBOJIOB IO yKas.
pe3ynbraTam padboTsl. Pabora ¢ na6.pa6./JL.1.
METOJAMYECCKUM MaTEPHAIOM K OT4éT, OTBETHI Illenuna, B.B.
Pazaen 2. CriekTpbl aTOMOB ¢ . B teuenue JIBI3FAHOB. -
3 N . KaXJ10i paboTe 20 Ha KOHTPOJIbHBIE
AOCTpanBaromerucs d o6ooukoit ceMeCcTpa Hpxyrck: Wsn-
BOIPOCHI Bo MI'Y. 2018.-
44 c.
Paznen2. CriekTpbl aTOMOB € - H3Y‘13nge TeOpeTI/I‘jeCKgI/I . OT4ET, OTBETEI
3 |samomusonmMucs p 0GomouKamm gacTH J1a00paTOpHOH paboOTHI; TEeUCHHUE 10 Ha KOHTPOTbHBIE
-o(hopMIIeHUE OTYETA; cemecTpa
B BOIIPOCHI Bcesa
- MOITOTOBKA K OTYETY
peKoMeH TyemMast
3akperneHue JeKIHOHHOTO
Pa3znen 2. CriekTpbl aTOMOB C IBYMSI B teuenue TuTepaTypa
3 MaTepuaia Juisi paboThl Ha 10
BHEIITHUMH S AJIEKTPOHAMH ceMecTpa [1-3]
71a00PATOPHBIX 3aHITHUSIX Omnpoc
K xon
3 |Bce Tembl [TonroroBka k 3auery 1y 10
cemecTpa
OO06muit 00beM CaMOCTOSITEIBHOM PAOOTHI IO TUCITUTIINHE (Yac) 67




4.3. Conep:xxaHue yueOHOIro MaTepHaJia 8

Paznea 1. OBIIIME BOIIPOCHI CIIEKTPOCKOIINU

Tema 1. OcHOBHBIE 10/107KeHHUS CIEKTPOCKONMUA  (OCHOBHBIE KBAHTOBBIE 3aKOHBL. Y POBHU
DHEPruM, NEPEXOo]bl MEXIy HUMH. JlelieHne CHEeKTPOCKONMHU IO CBOMCTBAM HM3Jydy€HUSs, IO
cBorictBaM AC (aTOMHBIX CHCTEM)

2. OcHOBHbIE XapaKTepPHUCTHKH YPOBHeill 3Heprum HeBbIpok/ieHHBIE M BBIPOXKIECHHBIE
ypoBHU 2Hepruu. KBaHTOBaHME MOMEHTOB KOJIMYECTBA JBIKCHUS U UX IIPOEKIMHA. MarHuTHble
MOMEHTHI M UX CBS3b C MEXaHMYECKMMH MoMeHTaMU. [Ipeneccus u B3auMoeiicTBE MAarHUTHBIX
MOMEHTOB.

3. Cummerpusi AC U uX ypoBHell 3Hepruu OO6mas xapakrepuctuka cummerpun AC.
OcHOBHBIE NTOHATHS TEOPHH IPYII U BaKHEHIINE rpynnbl. HEBBIpOKIEHHBIE U BBIPOKACHHBIE
THUIIBI CHMMETPHH.

4. BeposiTHOCTH nepexo10B U MpaBuJa oTéopa Beposraoctu CITIOHTAHHBIX u
BBIHY)KJICHHBIX MEPEeX00B. BpeMs >ku3Hu BO30YKICHHBIX COCTOSIHHNA. J[MITOJIbHOE M3Iy4YEeHUE.
Cunel  ocwsaTOpoB. ECTECTBEHHAs IIMPHUHA YPOBHEN SHEPTUHU U CIIEKTPAIbHBIX JIMHUI

5. UHTEeHCMBHOCTH B CIIEKTpax Mo1uHOCTH UCTTYCKaHUS U TOIJIOMIEHUS.  3aceJIEHHOCTb
ypoBHel. OCHOBHBIE 3aKOHBI ~paBHOBECHOro u3iaydeHus. KoapuiueHTsl NOIrIOmEeHHs.
HepaBHoBecHbIE CIeKTphl HCITyCKaHUs. KOHTYpBI CIIEKTPaJIbHBIX JIMHUM U MIOJOC. Y IIHpPEHUe

CHEKTPAJIbHBIX JIMHUN 00yCJIOBJIEHHOE TEIUIOBBIM JBM)KEHHEM M B3aUMOJEHCTBHEM
YacCTHILI.

Paznesn 2. ATOMHAS CIHHEKTPOCKOIIUA

6. YpoBHM 3Heprum U CeKTPbI aTOMAa BOAOpPOAA KBaHTOBBIC YnCIa OJHOIIEKTPOHHOTO

aTOMa U CTEIIEHb BBIPOXKJIECHUS €0 YPOBHEH. 3aBUCUMOCTb CIIEKTPOB OJHOIIEKTPOHHBIX aTOMOB
OT 3apsiia ¥ Macchl sifpa. XapaKTepUCTUKa CTallMOHAPHBIX cocTostHWd. [IpaBmia otdopa u
BEPOATHOCTH I1epexoa0B. TOHKas CTPyKTypa ypOBHEN 3HEPTUU U CIIEKTPAIbHBIX JIMHUNA. CIBHUT
YPOBHEM.

7. DJeKTpoHHbIe O000JOYKH aTOMOB M IEPHOAMYECKAS CHCTeMa JJIEMEHTOB.
KBaHTOBBIE uUnClIa 3JEKTPOHOB B CIOXKHOM arome W npuHuun llaynu. DnekTpoHHBIE CIOM U
00OJIOYKM W UX 3arlojJHEHUE. 3aBUCHUMOCTb SHEPrHH D3JEKTPOHOB OT a3MMYTaJIbHOTO
KBaHTOBOT'O yucia. X0/ 3alOoJHEHHs 3JEKTPOHHBIX ClIoeB U 00osouek. CBOWCTBA AJIEMEHTOB C
3aM0JIHEHHBIMH U HE3alOJIHEHHBIMU 000104KaMU. THIIbI CIEKTPOB pa3IMYHBIX 3JIEMEHTOB.

8. OaHO3/IeKTPOHHBIE  CHEKTPbl  aTOMOB € OJAHHUM BHEIIHUM S 3JIEKTPOHOM.
OCHOBHO# ypOBEHb aTOMOB IIEJIOYHBIX METaUIOB. B030yXJE€HHbIE YpPOBHM U CHEKTpalbHbIE
CepUM aTOMOB HIENOYHBIX MeTauioB. MHTeHcuBHOocTH B crnekTpax. CHekTpel HOHOB
M303JIEKTPOHHBIX ¢ aTOMaMU ILIEJIIOYHBIX METAJLIOB.

9. OcHoBbI 00wIEl CHCTEMATHKH CJI0KHBIX CcHeKTpoB. CioxxeHue OpOUTAIbHBIX U
CIMHOBBIX MOMEHTOB U THIBI CBsI3U. O0IIas XapaKTepUCTHKA HOpMaJIbHOM CBsI3U. TepMel
KOH(QUTypalMii, COCTOSIIMX M3 OKBUBAJIECHTHBIX JJEKTPOHOB. TepMbl  CMELIaHHBIX
KOH(QUrypalnui, CoAep)KalluX  SKBUBAJECHTHBIE 3JEKTPOHbI. MyYJIbTUIUIETHOE paCLICIIIICHUE.
MyabTHIIICTHI B ClIEKTpax. (J,J)-CBA3b.

10. Cnekrpbl aToMoOB c ABYMH BHEIIHUMH S 3JIEKTPOHAMHU.
OO0mass xapakTepUCTHKa CIEKTPOB aTOMOB C JBYMsI BHEUIHMMH 3JjeKTpoHamMu. CHekTp aroma
requsd.  CHEKTpbl aTOMOB ILEJI0YHO3EMENBHBIX MeTalIoB. CHEKTphl aTOMOB LIMHKA, KaJMUf,
pTyTu. CMEIIaHHbIE TEPMBI.

11. ChnekTpsl aTOMOB ¢ 3aNOJHAKIIMMHCH W 3al0JHEHHBIMH P 000J10YKaAMHU.

OO0mas XxapaKTepruCTUKa CIIEKTPOB C 3aMoHSAIOMMMHUCS P 00omoukamu. CHeKTpbl
aTOMOB C OJTHUM BHEIIHUM 3JIeKTPOHOM. CIIEKTphI aTOMOB C p oGomoukamu p% p°, p*.
CHGKTpI)I aTOMOB T'aJIONJ10B. CHeKTpI)I aTOMOB MHCPTHBIX I'a30B.

12. Cpoektpsl  atomMoB ¢ jgocrpauBaommvucs d  wu f  obGosoukamm.

Oco0eHHOCTH CHEKTPOB aTOMOB C JIOCTpauBaroluMucs oboioukamu. OOIiasi XxapakTepuCcTHKa
CIIEKTPOB aTOMOB ¢ goctpaunBatommmucs d odonoukamu. CriekTpsl aToMOB ¢ d - 000I09KaMu
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3all0JTHCHHBIMA MEHee 4eM HarosioBuHy. CrekTpbl aTtoMoB ¢ 0 000J0YKaMHu 3aroJTHCHHBIMU

HarosioBuHy. CriekTpsl atroMoB ¢ d 00OJOYKaMH 3allOJIHEHHBIMH OOJiee YeM HAaIOJIOBHUHY.

CrekTpsl aTOMOB C BHEIIHUMH S 3JIEKTPOHAMH M 3alOJHEHHOW O 000JIOYKOI. Ob6mas

XapaKTePUCTHKA CIIEKTPOB aTOMOB C JTocTpanBaronumucs f 000JI0YKaAMH. Crekrpsl

atomoB ¢ f  000J0YKaMu 3aMOIHEHHBIMU MEHEe 4YeM HamojoBuHy. CoekTpsl atomoB ¢ f

000JI04YKaMU 3ar0JTHEHHBIMH HaroyioBuHY. CrieKTpbl aToMoB ¢ T 000J104KaMu  3aI10JIHCHHBIMU
0ojee 4eM HAIOJOBHUHY.

13. Pentrenosckue CIIEKTPHI " Teparepuesas CIIEKTPOCKOIHUA.
OO011ast XapakTepUCTHKa PEHTTEHOBCKUX CIIEKTPOB MOIJIOLIEHU W ucnyckaHus. Teparepueas
CIIEKTPOCKOIIHS. @usnueckne  npuHuunel  TI'Ll  HMCTOYHMKOB M NPUEMHMKOB.

KBanroBokackagubii  TI'm nazep. Ilpumenenue TI'L[ wusnydenus. Bpemennas TI'LL
CIIEKTPOCKOIIHUS.

4.3.1. llepeyeHsb J1aGOPaTOPHBIX padoT

Ne | Nepasnena u | HaumenoBanwue naboparopubix pador | Tpyn | Onenounsie | @opmu
n/m TEMBI 0EMK CpencTBa pYyeMBI
TVCIUATUTHHBI OCTh e
(Momyms) (dachl KOMITET
) CHIIUH
1 2 3 4 5 6
1. | Tema9 KauecTBeHHbIN cieKTpanbHbli ananu3 | 12 Bonpocsr k OIIK-1
3a4eTy OIIK-2
2. | Tema10 KonuuecTBeHHBIN CIEKTpaIbHBIN 12 | oT4ersr OIlK-1,
OIIK-2
aHaImn3
3. | Tema 11 [ToykonnyecTBEHHBIN CIIEKTPAIBHBIN 8 Bonpocsr k OIIK-2
a”amms3 3a9eTy OTIK-1
4 Tema 12 N3mepenne temMneparypsl Iaa3Mbl 8 OTYETHI
JIYTH CIIEKTPOCKOITMYECKAM METOJIOM OIIK1
OIIK-2

4.3.2. IlepeyeHb TeM (BONPOCOB), BLIHOCUMBIX HA CAMOCTOSAITEIbHOE H3yYeHHe CTYIeHTaMI
B paMKax camocTosTeabHoi padorsl (CPC)

Ne | Tema Bun 3aganue Pexomengyema | MK
HeN CaMOCTOSITEJILHO 1 IUTEepaTypa
i paboThl
1 Beenenue BHeayaguropHas Hzyuenue W3 ciucka MK onc 12
pabora. Hay4YHOHU U OCHOBHOM U
CIelUaJIbHON JIOTIOJIHUTEIBHO
JIUTEpaTypBl, U IUTepaTyphl.
MOJTrOTOBKA K
3aHATHSM,
BBINOJIHEHUE
3aJaHuH 110
TeMaM,
BBIHECCHHBIM Ha
CaMOCTOSITEIBHOE




U3y4eHHE,
KOHCIICKTUPOBaHH
€ OTBETOB Ha
KOHTPOJIbHBIC
BOITPOCHIL.
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OCHOBHBIE CBOHCTBA
ATOMHBIX CIIEKTPOB.

BreaynuropHas
pabora.

N3yuenue
Hay4YHOHU U
crnenuanabHOU
JTUTEPATYPHL,
MMOATOTOBKA K
3aHATHUSM,
BBIIIOJIHCHHE
3aJIaHAM T10
TEeMaM,
BBIHCCCHHBIM Ha
CaMOCTOSATEIHLHOC
W3y4yCHHUE,
KOHCIIEKTHPOBAHU
€ OTBETOB Ha
KOHTPOJIbHBIE
BOITIPOCHI.

N3 cniucka
OCHOBHOM 1
JIOTIOTHUTENBHO
U IUTEpaTyphl.

HIK onrc.1.2

Bce temnl ¢ 8-11

BueayauropHas
pabora.

N3yuenune
Hay4YHOHU U
CHEIHATBLHON
JTUTEPATYPHL,
MOJTOTOBKA K
3aHATHUSM,
BBITIOJTHCHUEC
3aJlaHuH 110
TeMam,
BBIHECEHHBIM Ha
CaMOCTOSATENIbHOE
H3Yy4YEHUE,
KOHCIIEKTUPOBaHU
€ OTBETOB Ha
KOHTPOJIBHBIC
BOIIPOCHI.

U3 ciincka
OCHOBHOH H
JIOTIOTHHUTEIIHFHO
W IUTEpaTyphl.

HﬂK OIIK.1.2

Temsr 12 u 13

BueaynurtopHas
paborTa.

N3yuenue
Hay4YHOHU U
CHEeIUATBEHON
JIUTEPATYPBHL,
MOJTOTOBKA K
3aHATHUSM,
BBITIOJTHEHHE
3aaHUH 10
TeMam,
BBIHECEHHBIM Ha
CaMOCTOSTENIbHOE
M3yUCHHUE,
KOHCIIEKTHPOBAHHU
€ OTBETOB Ha
KOHTPOJIEHEIE
BOIIPOCHI.

N3 cnincka
OCHOBHOM U
JIOTIOTHUTEIHHO
U nuTepaTtyphl.

Hﬂl{ OIIK.1.2

BsaumonetictBue
U3IIy4EHHUs C
BEILIECTBOM.

BaeaynutopHas
paOora.

Nzydenune
Hay4YHOU U
CIIEUAJIbHOM

U3 coucka
OCHOBHOH U
JIOTIOJIHUTEILHO

Hﬂ[{ OIIK.1.2




JINTEPATYPHI, U IuTepaTyphl.
MOJrOTOBKA K
3aHSATHAM,
BBLITIOJTHEHHE
3aJJaHuM 110
TEeMaM,
BBIHECCHHBIM Ha
CaMOCTOSTEIBLHOC
W3y4CHHUE,
KOHCIIEKTUPOBaHU
€ OTBETOB Ha
KOHTPOJIbHBIE
BOIIPOCHI.

6 IToaroroBka k BreaynuropHas U3 cnmcka HIIK onx 12
3auery pabota OCHOBHOM U
TIOTIOJTHUTEITHHO
U IUTEpaTyphl.

7 Tembl T1abopaTOpPHBIX | AyauUTOpHAS - U3y4YEHUE MeTtoanueckue HIK onk2:
pabort pabora. TEOPETUICCKOM MaTepHalbl K
YacTH m1ab0pPaTOPHBIM
nmabopaTopHOM paboTtam
paboTsr;
-oopMIICHHE
pe3yIbTaToB
IKCTIEPUMEHTA;
- IOJTOTOBKA K
OTYETY

4.4, MeTtoanyecKue yKa3aHUsI 0 OPraHU3alHN CAMOCTOSITEJILHOMH PaGoThl CTY/IEHTOB

[{enb camocTOSITEIPHON PabOTHI CTYIEHTa — OCMBICJICHHO W CaMOCTOSTEIbHO paboTaTh CHavaa
¢ y4eOHBIM MaTepHAIIOM, 3aT€M C HAy4YHOU MH(OpMAIIHE, 3aJI0)KITh OCHOBBI CAMOOPTaHU3aIuU
Y CaMOBOCITUTAHUS C TEM, YTOOBI IPUBUTH YMECHHUE B TaJIbHEUIIIEM HETPEPHIBHO TIOBBINIATH CBOIO
npohecCHOHANBHYIO KBATU(PUKALHUIO.

B yueOHOM mpoliecce BhIICISIOT ABa BUIa CAMOCTOSTEIbHOM pabOThI:

- ayIWTOpHAasT — CaMOCTOSITeNbHAass pPa0doTa BBINIOJHICTCS HAa Y4YEOHBIX 3aHATHUSAX TOJ
HETOCPECTBEHHBIM PYKOBOJICTBOM IPETIOAABATEINS U 110 €T0 33 JaHHIO.

- BHEayJIUTOpPHas — CaMOCTOSITeJIbHass paboTa BBIMNOJIHIETCA CTYACHTOM IO 3aJaHHUI0
nperno/iaBaTessi, Ho 6e3 ero HemoCPEACTBEHHOTO YUaCTHSL.

CamocrosTenbpHas paboTa MoMOraeT CTy/IeHTaM:

1) OsBJagerb 3HAHUAMMU:

- yTeHue TekcTa (yueOHUKa, TIEPBOUCTOYHHKA, JOMOTHUTEIBHOM JTUTEPaTyphl U T.11.);

- COCTaBJICHHUE MJIaHA TEKCTa, TpapruecKoe H300pakeHHE CTPYKTYPhI

TEKCTAa, KOHCHeKTHpOBaHI/Ie TEKCTA, BBIIIMCKU U3 TCKCTA U T.A.,

- paboTa co cripaBOYHHKAMHM U IPYTOM CIIPaBOYHOM JIUTEpaTypoii;




- 03HAaKOMJICHHE C HOPMATUBHBIMU U TIPABOBBIMH JIOKYMEHTAMHU;
- yueOHO — METOIMYECKask U HaAy4YHO-UCCIIeI0BaTeNbCKas paboTa;

- WCIIOJIb30BaHUE KOMIIBIOTEPHOU TEXHHUKH, VIHTepHETa U 1Ip.;

2) 3aKkpenisiTb 1 CUCTEMATU3MPOBATH 3HAHUSA:

- paboTa ¢ KOHCIIEKTOM JICKIIUH;

- 00paboTKa TekcTa, MOBTOpHAast paboTa HaJ| y4eOHBIM MaTepHalIoM yueOHHKA, IEPBOMCTOUYHHUKA,
JIOTIOJTHUTEIILHOM JIUTEPaTyphl, ayTU0 U BHICO3AIHUCEH;

- IOJITOTOBKA IJIaHAa;

- COCTaBJICHUE TAOJUI] JUTSI CUCTEMAaTH3aIMK y4eOHOTro MaTepHuaa;

- IOATOTOBKA OTBETOB HA KOHTPOJIbHBIE BOIIPOCHI;

- 3aII0JTHEHHE paboveil TeTpay;

- aHAJIUTHYECKast 00paboTKa TEKCTa;

- TOATOTOBKA MYJIbTUMEAHMA TPE3CHTAMA M JOKJIAJO0B K BBICTYIUICHHIO Ha CEMHHApe
(koH(epeHIInU, KPYTIOM CTOJIE | T.I1.);

- IOJITOTOBKA pedepara;

- coctaBiieHue OnbIMorpaduu KUCIOJIb30BaHHBIX UCTOYHUKOB,;

- TECTUPOBAHUE U JIP.;

3) ®opmMupoBaTH YMEHHS:

- pelICHHEe CUTYAIlMOHHBIX 33J1a4u M YIIPaXKHEHHH 10 00pasily;

- BBITIOJTHEHUE pacueToB(TpadruecKkue U pacyeTHbIC paboThl);

- MOITOTOBKA K KOHTPOJILHBIM paboTam;

- MOJITOTOBKA K TECTUPOBAHUIO;

- OIBITHO-IKCTIEPUMEHTATIbHAS paboTa;

- IOATOTOBKA K BBIMTYCKHOM KBATH(HUKAIIMOHHOMN paboTe.

Metoanyeckue yka3zaHHsl K BBITOJIHEHUIO JJAOOPATOPHBIX padoT:

- 0IpoOHOE ONMCAHKE MTPOBEACHUS SKCIIEPUMEHTA, 3HAKOMCTBO C OIMCAHUEM
nabopaTopHOIl paboTHI.

- IIpY MOJYYEHUH JOITyCKa IpernoaaBaTesb o0paaeT BHUMaH!e Ha TpeOOBaHUS K
OTYETHOMY MaTepuaiy.

- O6ubnnorpaduyueckre CpaBKu Ha HCTOYHUKH MH(OPMAIIMU U CIIPAaBOYHBII MaTepHal.

- YyepeloBaHHe TBOPUECKOM pabOThI Ha 3aHATHSIX C 3aJaHUSIMUA BO BHEAYJUTOPHOE
BpEMSI.

- BO BpeMsl JIONyCKa JaeTcs YETKUIA MHCTPYKTAX IO BHIMOJIHEHUIO CAMOCTOSTEIbHBIX
3a/IaHM|, YKa3bIBAIOTCS 11€7Th, YCIIOBUS BBITTOJIHEHUS, 00BEM PabOThI U CPOKHU
BBITOJIHEHUS.

- MIpH OTYEeTE J1abOopaTOPHON PabOThI OCYIIECTBISETCS TEKYIIUI YUeT U

- KOHTPOJIb 32  CaMOCTOSTEIbHOI paboToll CTyIEHTOB.

- JTAETCs OIICHKA PaboThI, 0000IIAETCSl YPOBEHb YCBOSHHUS HaBBIKOB CAMOCTOSTEIILHON 1
TBOPUYECKOH pabOTHI.



4.5. IlpumMepHasi TeMATHKA KYPCOBBIX padoT (IpPOeKTOB) (IIPH HAJTUYHUH)
KypcoBbie paboTsl y4eOHBIM TJIAHOM HE MPETyCMOTPEHBI
V. YueOHo-MeTOAUYeCcKOe U MH(OPMAIIMOHHOE o0ecriedeHne JUCHTUIIMHBI (MOIYJIA)

1. 1.H.C. byxwman, JI.M. byxman. Konnenuu coBpeMeHHOTO 0Opa3oBaHus (J1abopaTOPHBIN
MIPAKTUKYM) U3, Jlans:,2022. 264 c. (ISBN 978-5-8114-8669-4).

2. CHexkTpOCKOIIHS aTOMOB M MOJICKYJI B KOHJICHCUPOBAaHHBIX cpenax: yued. [Tocobue/ E.A.
Pamxa6os.-Upkyrck:U3n-so UT'Y, 2013.- 107 c.

3. ATOMHBI PMHCCHOHHBIN CHEKTPAJIbHBIMH aHAIN3. METOM. yka3. J1a0.pad./JI.W.1enuna,
B.B. JIs3ranos.- Upkyrck: M3n-so UT'Y. 2018.-44 c.

4. http://www.nsu.ru/materials/ssl/text/encyclopedia/spectroscopy.html
5. Tpyasl 10 aTOMHOM CIIEKTPOCKOITUH Ha CalTe http://www.samaranews.ru/bes.phtml
6. bubmamorexa MucTuryra cnekrpockonun PAH

7. 3aitnens A.H. [Ipokodrer B.K. Paiickuii C.M.Tabnu1sl crieKTpanibHBIX
. 1982.
8. Kamunun C.K., 3amstun .M., [lepeseptyn B.M. u nip.  Amiac
CIEKTPAJILHBIX JIMHUN (17151 KBapIeBOTo criekTporpada). M3m.Hayka. Anma-Ata. 1988.
9. N.Ky0a, JI.Kyuepa, ®. [Tn3ak, M./[Bopkak, SI Mpa3. TaOGiuiibl COBIIAICHHI 110 aTOMHOM
cnekrpockonuu, 2000r.
10._http://www.spectroscopvmag.com/spectroscopy/

0) nepuoouueckue uzoanus
- HeT.
B) CHUCOK ABMOPCKUX MEMOOUYeCcKUX paspadomox

1. B cucreme oOpasoBarensHoro mnoprama MIY (http://educa.isu.ru/) pa3memieHst

MCTOANYCCKHUEC MAaTCPHUAJIBI U 3a/IaHUA 110 TAHHOMY KYpPCY

2) oa3vl ()ClHHle, qu)OpMaI/;UOHHO'CanZGO’leble U nouckoevle cucmemnsl

1) HB UT'Y http://library.isu.ru/ru

2) 2Y3 «bubanorex» https://isu.bibliotech.ru/
3) OBC «Jlanb» http://e.lanbook.com/
4) DBC «PykonT» http://rucont.ru

5) 3BC «Aiibykex http://ibooks.ru
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http://library.isu.ru/ru
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http://e.lanbook.com/
http://rucont.ru/
http://ibooks.ru/

V1. MaTepuaibHO-TeXHHYECKOe o0ecievyeHne JUCHMILTUHBI (MO1YJIs1)

6.1.YueOHo-1200paTOpHOE 000PY/A0OBAHUE:

Crnextpanbabie pudopsl UCII-22, UCII-28. I'enepaTopsl gyrooro paspsaa -2 1 ucCKkpoBoro
pazpsga UT'-3. Mukpoaencuromerp MD-100. Ctunockon CJI-11.

Martepuanabl: O0Opa3isl craneil u cruiaBoB. Habop 3TalloHOB HA OCHOBE JIOPAIFOMHHHSL.
Conu, cozepKaIune 3JIEMEHTHI MEPUOANYECKOMN CHCTEMBI JA.M.Menneneesa.
BricokokonTpacTtHas yHuBepcanbHas rieHka AGFA mpousBoactBo benbruu. CnexTpasibHble
¢doromnactunku. I'paduToBBIE FMEKTPOIBI

6.2. IlporpaMmMHoOe obecrieyeHme:

VHTEpHET UCTOYHUKU:

Hay4yHble MyOIMKauu B pedepaTUBHBIX JKypHaIaX MO aKTyalbHbIM MpobiiemMaM (pU3UKH;
MaTepuaibl HaydyHbIX KOHPEpeHInid. B yacTHOCTH Hay4yHas 3JIEeKTPOHHAs OMOIMOTEeKa
elibrary.ru; snekrponnas oubnuorexa «Tpyasl yaensix TV (http://elib.library.isu.ru);
DNEKTPOHHBIE BEPCUU JKypHAOB: “Ycnexu pusndeckux Hayk”, “V3BecTus By30B (cepust
¢usuka)”, “dusuka TBepaOrO TeNna”, “OU3nKa U TEXHUKA TOITYIPOBOJHHKOBWWW.nanodigest.ru
— MaTepeneT xypHaJl 0 HAHOTEXHOJIOTUSIX

6.3. TexHuueckue H 3J1eKTPOHHbIE CPEACTBA:

MynpTUMEAUHHBII TPOEKTOp, 3KpaH (110 HEOOXOAMMOCTH), MEJIOBas WM MapKepHas
nocka. B xozne yueOHOro nporecca uCoiIb3yl0TCsl TEXHUUECKUE CpecTBAa O0YyUEHHS U KOHTPOJIS
3HAHUM CTYAEHTOB (NpPE3E€HTAlUH, KOHTPOJIMPYIOLIIUX MPOrpaMM, JIEMOHCTPAIL[MOHHBIX
YCTQHOBOK),  HCIOJIb30BAHUE  KOTOPBIX  HPEJYCMOTPEHO  METOJAMYECKOW  KOHLEHIUen
npenojaBaHus

V1l. O6pa3oBaTe/ibHbIE TEXHOJIOTUH

Buabi yueOHol padoThl OO0pa3zoBaTe/ibHbIC TEXHOJIOTHHU

1. | JJTaBopaTopHbie paboThI [IpoBeneHue 3aHATUI B MHTEPAaKTUBHON (hopme, B
dbopme poJIeBBIX UTP, HATIPUMED, JTabopaTopHas padoTta “
KadecTBeHHBIH criekTpainbHbIN aHaiu3.” Pa300p KOHKPETHBIX
CUTYallMOHHBIX 3a/1a4, Halpumep, jJadopaTopHas 16
pabota “ KonudecTBEeHHBbIN CIIEKTPaIbHbBIN aHaNU3” U JIp.
Macrep Kiacchl MPOXOJAT B BUAE YUACTHS CTYACHTOB B
MexayHapoIHOM HIKOJIe MO JIOMUHECHEHIIMU U JIa3epHOM
¢du3uke.

VIll. OueHo4yHble MaTepHaJbl A/l TEKYLEr0 KOHTPOJIS M IPOMEKYTOYHOI aTTecTalluu
@DOH/1 OIICHOUHBIX CPEJICTB MPEICTABIICH B IPHIIOKEHHH.
8.1.1. OuleHOYHBIE CpEACTBA JUISI BXOAHOT'O KOHTPOJIS

(MoOryT OBITH B BUJIE TECTOB C 3aKPBITHIMH HIIH OTKPBITBIMH BOTIPOCAMH ).



http://elib.library.isu.ru/
http://www.nanodigest.ru/

8.1.2. OnieHOYHBIE CPEACTBA TEKYIIETO0 KOHTPOJIS
*Texymuii KOHTPOJIb OCYIIECTBIISIETCS B YCTHOM M MUCBMEHHOH (popMe IpH BHITOTHEHUN
CTYAECHTaMM y4eOHbIX 3aJJaHUH.

Tematuka KOHTPOJIbHBIX SaI[aHI/Iﬁ H BOITPOCOB ITPUBCACHA HHUXKE.
Hepeqenb KOHTPOJIBHBIX BOIIPOCOB 1JIA CaMOCTOSITEIbLHOI paﬁoTbI CTYAEHTOB

1. HaiiTi 0CHOBHOII TepM JUIsl HOpMaTbHOH KoH(urypamun ypana U (5 °6d 7s2).

2. OmpenenuTh BO3MOXKHbIC TEPMBI 15l KOH(QHTYPALIMH SKBHBATICHTHBIX YICKTPOHOB P>.

3. Paccmorpers kKoH(Hrypammo Mapraana Mn (3d°4p?) 1 ompenenuts ee TepM.

4. PacmmdpoBaTh 3amucCh I aToMa KUciaopoaa (MCXoaHas 1522522p4 KOH(purypamms) :
2p°(*S)3s°S

1. HaiiTi OCHOBHOI TepM /7151 HOpMaIbHOM KOHUrypauu HentyHuii Np
(f *ds?).

2. OmnpenennTh BO3MOXKHBIC TEPMBI ISl KOH(QHUIYPAIINH SKBHBATCHTHEIX JJIEKTPOHOB P°.
3.Paccmotpets KoHUrypanuo mapraama Mn (3d54p2) U OTIPEICITUTh €€ TEPM.
4.PaCIHI/I(1)§)OBaTI) 3armich JUIst aToMa Kiciopoza (ncxoxnas 15°2s°2p* kondurypars) :
2p%(*S)3s °S.

1.HaiiTu ocHOBHOI TepM [1s1 HOpMalibHOM KoHpuUryparuu ypana U

3 2
(5f °6d 75°).
2.0mnpenenuTh BO3MOXKHBIE TEPMBI 17151 KOH(PUTYpALUK SKBUBAJIEHTHBIX 3JIEKTPOHOB p2.
3.PaccMotpers KoHdurypamumio Maprasua Mn (3d°4p?) 1 onpeenutsb ee TepMm.
4. PacmmdpoBaTh 3alKCh I aTOMa KUCI0poaa (MCXO0THAS 1522522p4 KOHUrypanus) :
2p%(*S)3s°S

1.Haiitu ocHOBHO# TepM 11 HOpMaJIbHON KOH(MUTYpaltuu OepKIuit

(f % s9).

2.OTpeennTh BO3BMOXKHBIE TEPMBI JUTSl KOH(GHUTYPALIHH SKBHBATCHTHBIX JIEKTPOHOB .
3.PaccMotpers KoHduryparumio Maprasna Mn (3d°4p?) 1 ompeenuTs ee TepMm.
4.Pacm1/1(13)p0BaTb 3aMuch I aToMa KUCIopoaa (MCXOoaHast 1522522p4 KOHUTypaus) :
2p°(*P)3s°P

1.Haiitn ocHOBHO# TepM I HOpMalIbHOW KOH(HUTYypanuu Kropuii Cm

(5f '6d 75).

2.0npe/enuTh BO3MOKHBIE TEPMBI JUTSl KOH(MHTYPAIIMH SKBUBAICHTHBIX JIIEKTPOHOB .
3.PaccMmoTpeth kKoHurypamuto maprasina Mn (3d°4p?) u OIIPEACIUTD €€ TEPM.

4 Pacurud)poBaTh 3aIECh [T aTOMA KHCIoposa (rcxoHas 15°25°2p* konduryparms) :
2p°(?P)3s'P

1. HaifTi 0CHOBHO#1 TEpM U HOpMAIBHOI KoHuryparmu ypana U (5f *6d 757).
2.0Npe/IenuTh BO3MOKHBIE TEPMBI JUISl KOH(HTYPAIIHH SKBUBAICHTHBIX JIIEKTPOHOB .
3.PaccMoTpeTh KOHpUryparuio kodanbra d'p?) m OIIPEAEIIUTD €€ TEPM.
4.PacuindpoBath 3anuch sl HOHA MapraHia (MCXOoaHast 3d° 42 KOH(Urypauus) :
3d°(°S)4s°S
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I[Ipumeuanue: CTyJAeHT roTOB K 3a4eTy, €CJI4 OH 3HAeT M IOHUMAET OCHOBHbIE (DOPMYJIbI H
3aKOHbI ATOMHOW CHNEKTPOCKONMH, YMeeT MX NPUMEHATH /Ui pelleHHs 3a1a4, 3HAeT
MeTO/bl pelleHus1 3a/1a4.

8.1.3. OueHouHbIe CpeACTBA AJI MPOMEKYTOUHON aTTECTAIlUN

* IIpoMeKyTOUHBIN KOHTPOJIb — 3a4ET

IIpuMepHBIH CIMCOK BONPOCOB K 3a4€Ty

Ilepeuenb 0cHOBHBIX NOHAMULL U ONpedeNeHUl:

Crnektpanbubiii  aHamu3  (CA).  [lpuHuumnuaneHass — onTHYecKass  cxema
CIEKTPAJIBHOTO npubopa. XapaKTepUCTHUKU  CHEKTPAIbHBIX  IPUOOPOB.
3aBHUCUMOCTh OCBELIEHHOCTH CIIEKTpa OT IIMPUHBI BXOJHOW menu. HopmanbHas
HIMpHUHA 1Ied. BeIOOp panmoHaIbHBIX YCIOBUM OCBEIICHHMS ILIENN U PETUCTPALUS
crieKkTpa. SBneHue “BUHbETHPOBAaHMS . OIHOJIMH3O0BBIM, ABYX- U TPEXJIMH30BBIN
koHneHcop. KauectBennbli CA. Cxema TreHeparopa sl IIWTaHUS JAYTH
nepemeHHoro  Toka. KommuectBennbli CA. (Cxema  BBICOKOBOJIBTHOU
KOHJIEHCUPOBaHHOW UCKpbl. M3yueHue 3aBucUMOCTU (paKTOpa KOHTPACTHOCTU OT
BPEMEHHU MpOsBIEHUS U A. Xapakrepuctudyeckas kpusas. YpaBHenue lllenmapaa-
Muza. ®opmyna Jlamakuna-llleiibe. Meton Tpex stamoHoB. M3mepeHue
TeMIiepaTypbl IiazMbl Ayru. Ilepeunciuth TpeOOBaHUsA, NPEAbSIBISEMbIE IS
yBEJIWYEHUS] TOYHOCTH MeTona. [louemy BeiOupatoT nuuuu nuHka: 3072 u 3075
anrcrpeM? BbiBecTn pacueTHyro (opMyily I OOpenesieHuss TeMIlepaTyphl
IJ1a3MBbI TyTH.

CTpyKTypa U CHeKTPbI CJI0KHBIX AaTOMOB
OmnpeneneHne YHEPreTHUECKUX COCTOSTHUH 3JIEKTPOHOB B CIOXKHBIX aToMax. Cio-
’KEHHE MOMEHTOB M TUIIBI CBSI3U 3JIEKTPOHOB B aTOME.
3acTpoiika 3JeKTpOHHBIX 00010uek B atoMe. [Ipunnumn [Taymu. [TpaBuno XyHna.
Onrtuyeckue CIeKTPhI CI0KHBIX aTOMOB.
DHepreTUYeckre ypOBHU M ONTHYECKHUH CIIEKTP aTOMa BO BHEITHEM MTOCTOSTHHOM
MarauTHoM nose. (HopmanbHhelii n anHomaneHbii 3¢ dext 3eemana, agpdext [lamena-
baka).

[Tporpamma coctaBieHa B cooTBeTCTBUU ¢ DenepanbHbIM TOCYJaPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJApPTOM I10 HampaBieHUIO MOAroToBKU 11.03.04 DneKkTpoHUKA U HAHORJIEKTPOHUKA

IIporpamMma coctaBieHa B coorBercTBuu ¢ TpeboBanusiMu OI'OC BO mo HampaBieHHIO
rmoarotoBku 11.03.04 DnekTpoHUKA U HAHOJIEKTPOHUKA

Pa3paborumuk:

g //[/‘((('( \/
k.M-(.H, morienT [lenuna JI.W.

[Tporpamma paccMoTpeHa Ha 3acelaHuu Kadeapsl o0Iel 1 SKCIIEPUMEHTATbHON (PU3UKU
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[Iporokon Ne _7 j
3aB. kadenpoii ’:,7 / 1.¢.-M.H., mpodeccop A.A. 'aBpuiitox

Hacrosimass mporpamMa He MoOKeT OBITh BOCIPOM3BeleHAa HM B Kakoil dopme 0e3

npeaABapuTeJIbHOT0 MIMCbMEHHOTI'0 Pa3pelICHUs Ra(])eupbl-pa3paﬁqunKa nmporpaMmmbl.



