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|. Hean u 3a1a4u AUCUMILTHHBI (MOYJIfA)

1. Henu u 3apaum aucuuniauHbl :lleabro Kypca sBisercs co3gaHue (yHIaMEHTATbHOM 0a3bl
3HaHUW O TMPHUPOJE ATOMHBIX CHEKTpoB. lIpemycMaTpuBaeTcs OCYyIIECTBUTH IOCIEIOBATEIBLHOE
M3JI0KEHNE CUCTEMAaTUKN aTOMHBIX CIIEKTPOB, OCBETHThH OOIIME BONPOCH! crieKTpockonuu. Hapsny
C pe3ysibTaTaMu HCCIEAOBAHUN CHEKTPOB B ONTUYECKOM 0OJACTH paccMaTpUBAIOTCS PE3YJIbTATHI
paarOCIEKTPOCKONUYECKUX uccienosanuii u TI'L ciekTpockonus.

3agaun kypca. [lepBas M3 HUX 3aK/IIOYaeTCs B MHMPOBO33PEHUECKOH M METOJI0JIOTUYECKOM
HarpaBJIeHHOCTH Kypca. Heo0xoanmo cpopMuUpoBaTh y CTYJCHTOB €IMHYIO, CTPOMHYIO, JIOTHYECKU
HEMPOTUBOPEUNBYIO (PU3UYECKYIO KApTHUHY HPUPOJBI aTOMHBIX cHekTpoB. Co3mgaHue Takoi
KApTUHBI MPOUCXOJUT MOATAMHO, IIyTeM 0000IEHUS SIKCIIEPUMEHTAIbHBIX JIAHHBIX U HA UX OCHOBE
MIPOU3BOIUTCS MOCTPOEHUE MOelel HaOII0JaeMbIX SIBICHUU.

Bo-BTOpBIX, B paMKax €IMHOTO MOJIXO0Aa HEOOXOAMMO PAacCMOTPETh OCHOBHBIC SIBIICHHUS,
BBIBECTH OCHOBHBIEC 3aKOHBI U TOJYUYUTh MX BBIPQXEHHE B BHJIE MATEeMATHUYECKUX YPABHEHHIA.
Heo6xo1uMo HayYUTh CTYJCHTOB KOJMUYECTBEHHO PeIIaTh KOHKPETHBIC 3a/a4uu.

B-Tperbux, HeoOXOOUMO HAy4YUTh CTYJIEHTOB OCHOBaM IIOCTAHOBKHM U TMPOBEACHHUS
(U3NIECKOTO SKCIIEPUMEHTA C TIOCIEAYIOUINM aHAJIM30M U OLIEHKOH MOJyYeHHBIX Pe3yJIbTaTOB.

Heorbemniemoli 4dactbio Kypca ““ ATOMHas CHEKTPOCKOINHUS “ SIBJISETCS CIELHATIbHBIN

¢bu3nvecknii MPaKTUKyM IO SMHUCCHOHHOMY CHEKTpajlbHOMY aHanu3y. Ero riaBHble 3amaun:l).
HayuuTe mpUMeHSTh TEOPETHUYECKUN MaTepual K aHadu3y KOHKPETHBIX (PU3WYECKUX CHUTYaIHil,
AKCIIEPUMEHTAJILHO U3YYUTh OCHOBHBIE 3aKOHOMEPHOCTH, OLEHUTH MOPSIKU U3y4aeMbIX BEJIUYMH,
OIIPEAEIUTh TOYHOCTD IKCIIEPUMEHTAJIBHBIX PE3YJIBTATOB.
2). O3HaKOMUTBCS C M3MEPUTENBHOM amnmapaTypod W NPUHIUIOM €€ JEHCTBHs, C OCHOBHBIMU
3JIEMEHTaMU TEXHUKH 0€30MacCHOCTH MPH MPOBEICHUH SKCIIEpUMEHTAIbHBIX HccaenoBaHuid. OOmiee
YHCJIO 3aJa4 CIIEUNpPaKTUKyMa oInpezensercs Kapeapoil B COOTBETCTBUU C y4E€OHBIM IJIAHOM H
coJiepKaHUEM HACTOSIIIEH MPOrpaMMBl.

1. Mecto qucuumiaunsl (MmoayJsi) B ctpykrype OIIOIIBO

[ToTpebHOCTH Kypca, MOCBAIIEHHOTO aTOMHBIM CIIEKTpaM, CyLIECTBYeT M B Hamu jaHU. [lo-
IpeXHEMYy 3HaHHE CHEKTPOB HEOOXOIUMO U (DU3HKY, 3aHMMAIOLIEMYCsl CTPOEHHEM aTOMOB MU
CBOMCTBAMM Ta3zopa3psiIHOM IUIa3Mbl; CIEHUANIMCTY-TPAKTHKYy, paboTatonieMy B o0nactu
IPUMEHEHMs CIIEKTPAJbHOIO aHalM3a MM CO3JaHUS Ta30CBETHHIX JamIl. AcCTpopU3UKY,
OTIpeEIISIONIEMY IO CIEKTPY 3BE€3/Ibl WJIM TYMAaHHOCTH, POUCXOASIINE B HUX IPOLECCHl. XUMUKY
3HAHUE CIEKTPOB JTAET BO3MOYKHOCTD IPOCIEANTD PACTIONOKEHUE BHEIIHUX JIEKTPOHOB B aTOMax U
TE€M CaMbIM TMOJABECTH (QU3MYECKUil (yHIaMEHT MoJ nepuoanyeckyro cucremy Menaeneea. Co
CIIEKTpaMH BcTpeyaercs M reousuk, HaOMIOMAIONUINI CBEYEHHE BEPXHHUX CIOEB aTMOc(epsl U
CHEIHAUCT B 00JIaCTH KBAHTOBOM 3JIEKTPOHUKH, JIEKTPOHUKH TBEPAOIO Tela.

JuctumuimHa «CrienuaabHbIN MPaKTUKyM» OTHOCUTCA K AucuuiuinHe 6azoBoi yactu b1.0.26.01
oOpazoBarenbHOM TporpamMmel 1o HampasiaeHuto 11.03.04 DnexTpoHnKa U HaHOAJIEKTpoHUKA. [Ipu
M3YYEHUH STON TUCIUILTMHBI HCIIOJB3YIOTCS 3HAHUS, TPUOOPETEHHbIE PU U3YUYEHUN «ATOMHOM
¢buzukm» u «Ontukwy. Jucuuruinia «ATOMHasi CHEKTPOCKONUS ABIIIE€TCS 0a30BOM JJI U3YUECHHUS
TaKUX TUCUMIUIMH Kak «KBaHToBas pusnka» «TeopHst KOHACHCUPOBAHHOTO COCTOSTHHSD)
”TBepaoTenbHas AMEKTPOHMKA ™, “MaTepHuaitbl 3IEKTPOHHON TEXHUKH .



I11. TpeOoBaHusA K pe3yIbTaTaM 0CBOCHHMS IMCIUIIIHHBI

[Ipouiecc wW3y4YeHHs MUCHUIUIMHBI (MOJIyJsl) HampaBlieH Ha (OPMUPOBAHUE CIEIYIOIINX
KOMIIETECHIINH:
- CIOCOOEH CaMOCTOSATEIBLHO MPOBOJIUTH IKCIIEPUMEHTAIbHBIE UCCIEIOBAHUS U UCTIOIB30BATh

OCHOBHbIE MTPHEMbI 00PaOOTKHU M MPEACTABICHUS KCIIepUMeHTaIbHBIX AaHHBIX(OIIK-2).

IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00YUeHUs M0 JUCHHILJIMHE (MOIYJ/II0), COOTHECEHHBIX €
HHIMKATOPAMH JI0CTHKEHHUs KOMIIeTeHIU i

Komnerenuus HNuaukaTopsl Pe3yabTarsl 00yyeHus
KOMIIEeTeHI U
OIIK-2 HJIK onk1.23 3Haer:
CIOCOOCH CaMOCTOSATENIBHO | @ -TeopeTnueckne OCHOBBI, TOHATUS, 3AKOHBI
MIPOBOJIUTH U MOJIEIIN.
OKCIICPUMCHTAJIbHBIC o METObI CIIEKTPAJILHOI'O aHAJIN3a
HUCCICNOBAHNA 1 o CHOCOOBI 1 TEXHOJIOTUH MOTYUYSHHS
HCITI0JIE30BaTh OCHOBHBIE UCCIIeTyeMOM Hpo6m
MpueMbl 00pabOTKH U
IpeACTaBICHUA YMmeer:
IKCIICPUMCHTAIbHBIX . CaMOCTOSTEIIBHO aHaJIM3UPOBATh "
AaHHBIX OIICHUBATDH (DAKTHI, IBICHUS U COOBITHS;
. OCYHIECTBIISIT  MOWCK U 00pabOTKy
aKTyaJbHOMN uHpOopMaun B 9BC 51
MEePUOIUYECKHUX W3/IaHUSIX u BBISIBIIATD

COBPEMEHHBIC TCHICHITUH B PA3BUTHH dJIEMEHTHON
0a3bl AIEKTPOHUKHY;

o NPUMEHSATHh METO/bI U CPEICTBA U3MEPEHUS
(U3UYECKUX BEIIMYNH;

Bnaneer:

-Memooamu 00pabomKu U OYeHKU NocSpeuHoCmu
usMepeHull napamempos

-Memooamu IKCNEPUMEHMANbHBIX UCCTIe008AHULL
napamempos u XapaKmepucmux 8euecms

IV. Conep:xkanue U CTPYKTYpPa AMCHUILINHBI (MOLYJIS1)

O0BeM TUCHMIUINHEI COCTABIAET 4 3aUeTHBIX €NUHUIIBI, 144 Jac.

3aHATHS TPOBOJATCS TOJIBKO B OYHOH (Gopme oOydeHHs ¢ MPUMEHEHHEM IHCTAaHIIMOHHOTO
KOHTPOJISI CaMOCTOSITeNbHON paboThl cryneHToB uepe3 DaMOC dakynbprera. DIEKTPOHHONH H
JTMCTAaHIIMOHHON (opM 00yueHHs He TIpeayCcMaTpHBAETCs.

13 Hux 68 yacoB — mpakTHYecKas MOroTOBKa

®opMa NPOMEKYTOUYHOM ATTECTAUM . 3a4ET




4.1. Conepma}me AUCHUIIJIMHBI, CTPYKTYPUPOBAHHOC 110 TEMaM, C YKazaHUEM BUA0B y‘leﬁHbIX 3aHATHII M OTBEJEHHOI0 HA HUX KOJIHYECTBA

AKAACMHUICCKHUX JacoB

Bunabl yuedHoii padoTsl,

DopMbI TEKYLIET0

% | BKIIOYAs CAMOCTOATENLHYIO PadoTy 00y yarommxesi, KOHTPOJISt
§ ; NPaKTHYECKYI0 NOATOTOBKY U TPYA0E€MKOCTh yCIeBaeMoCTH; 3
5 = (B yacax) ®dopma POMeKYTOYHOM
@ g e KonrakTHas padoTa npenoaasareJisi ¢ aTTecTaluuu
Ne E- § E E 00y4aomuMmncs E (no cemecmpam)
n/ Pa3znes iucuMIIMHBL/ TeMa § : =S =
" 8 s e G Jlekuunu Cemunapck | Koncy S s
2 @ ue/ JbTAIl 23
== <
= = NPaKTHYeCK | UM 5 &
= = ne/ S
g JabdoparopH 3
bi¢ 3aHATUSA
1 2 3 4 5 7 8 9 10
1 | 1. Beenenue. 5 | 27 10 17 Pemenwue
2 | Paszmen 1. KauecTBeHHBII CIIEKTPaIbHBII aHATU3 BEIIECTB. 5 27 18 20 JKCIIEPEMEHTAIBHBIX
3 | Paszen 1. CieKTPOCKOIMYECKHE METO/IBI H3MEPEHHS TEMIIEPaTy bl ) 10 10 3aja4, onpoc,
IyrOBOTO pa3psiia 27 Otuér 1o
4 | Paznen 2. [onyKOTWYECTBEHHBIN CIEKTPAIBHBIM aHATN3 5 27 20 10 | maboparopHoi
5 | Pasnen 2. KonudecTBEHHBIN CIIEKTPAbHBIA aHAIN3 5 27 10 10 | pabore,
cobecenoBanue OTUET
1o 1abopaTopHoOi
pabore,
cobecemoBanue,
Pemenue 3amay,
orpoc,
MMHCbMEHHBIN
TEKYIIUH KOHTPOJIb
KO=TpOns
KCP
3a4er 9 68 67
HToro yacos 144




4.2. I11aH BHeayTUTOPHOM CAMOCTOATEIbHON PadoThl 00YYAKONIUXCS CTYI€HTOB IO JUCIUIJINHE

CamocrosTenbHas paboTa 00yJaronuxcst V4ebno-
OLeHoHOe METOINYECKOE
HOYH
Cemectp Hasganue pasjena, TeMbI Cpoku . obecneuenne
o TI)YIIOCMKOC CPEACTBO o
Bun camocTosTennbHOM pabOTHI | BEITIOTHEH ) CaMOCTOATENbHOM
st Tb (1ac. paboThI
. & ATOMHBIN
5 Paznen 1,2. OCHOBBI OGILIEH CHCTEMATHKH O6paboTka Moay4eHHBIX B reuenie . OT4é€T, OTBETHI frowml
CIIOKHBIX CIIEKTPOB HKCIIEPUMEHTAJIbHBIX IaHHBIX, cemectpa Ha KOHTPOJIbHBIE S
AHAJIN3 Pe3ysIbTaTOB BOIIPOCHI )
aHaJIn3: MCTO.
®opMyIHUpOBKa BHIBOJIOB IO yKas3.
pesyibTaTam padoTsl. PaboTta ¢ na6.pa6./JLU.
METOJUYECKIM MaTEePHAIIOM K OT4éT, OTBETHI llenuna, B.B.
Pazgen 2. CriekTpbl aTOMOB € . B Teuenune JIBI3raHoB.-
3 N . KaXJ10i padoTe 20 Ha KOHTPOJIbHBIE
AOCTpauBaromencs d o6onmouKoit ceMeCcTpa Hpxyrck: W3n-
BOMPOCHI Bo UI'Y. 2018.-
44 c.
Paznen2. CriekTpbl aTOMOB C : I/I3yquIge TeOpeTHIjeCKé)H . OT4ET, OTBETEI
3 |sanomusonmMucs p 0GomouKamm YacTH JIa0OPaTOPHOU pabOTHI; TEUYCHHE 10 Ha KOHTPOTbHBIE
-o(hopMIIEHUE OTYETA; cemecTpa
B BOIIPOCHI Bces
- TOJITOTOBKA K OTYETY
peKOMeHTyemast
3akperneHue TIeKIHOHHOTO
Pa3znen 2. CriekTpbl aTOMOB C IByMSs B Teuenue TuTepaTtypa
3 MaTtepuaia Jjis paboThl Ha 10
BHEIITHUMHU S DJIEKTPOHAMH ceMecTpa [1-3]
71a00paTOPHBIX 3aHATHIX Omnpoc
K xon
3 |Bce Temsl [TonroroBka k 3auery 1y 10
cemecTpa
OO06mwmit 00BeM CaMOCTOSTENIBHON PabOTHI MO JUCITUTIINHE (Yac) 67




4.3. Conep:xaHue y4eOHOIro MaTepuasa

Pasznen 1. OBIUE BOIIPOCHI CHHEKTPOCKOIINHU

Tema 1. OcHoBHbIE 10JI0KeHHS cTIeKTPOocKOMUM (O CHOBHbIE KBAHTOBBIE 3aKOHBI. Y POBHU
SHEPIuM, NEepexoabl MeXAy HUMHU. J[eneHue CHIEeKTPOCKONHMHM MO CBOWCTBAM H3JIy4YE€HHS, I10
cBoiictBam AC (aTOMHBIX CHCTEM)

2. OCHOBHbIE XapPAKTEPUCTUKH YPOBHEll JHepPruu HeBbipokeHHBIE U BBIPOXKIACHHBIE
ypoBHU 3Hepruu. KBaHTOBaHHME MOMEHTOB KOJIMYECTBA JBUKEHUS U UX NPOEKUMNA. MarHuTHbie
MOMEHTBI M X CBSI3b C MEXaHUYECKMMHU MOMeHTamu. [Ipeneccus u B3auMoieicTBUE MarHUTHBIX
MOMEHTOB.

3. Cummerpust AC U UX ypOBHeH JHeprum O6mas xapakrepuctuka cummerpun AC.
OcHOBHBIE IOHATHSI TEOPUM TPYII U BaKHEHIIKe rpynibl. HEBbIpOXKIEHHBIE U BBIPOXKACHHbBIE
THUIIBl CHMMETPHH.

4. BeposiTHOCTH Iepexo10B 1 NpaBuJIa 0TO0pa BeposTHOCTU CIIOHTAHHBIX U BBIHYKJIEHHBIX
nepexonoB. Bpemsi ku3HM BO30YXACHHBIX coOCTOSHUN. JlumonbHoe wu3mydenue. Cuibl
ocuMUIITOpOB. EcTecTBeHHas MMpUHA YPOBHEHM SHEPTUU U CIIEKTPAJIbHBIX JTMHUM

5. IHTEeHCHMBHOCTH B CIIEKTPAaX MomHOoCTH UCITyCKaHUA U MOTJIONIEHUS.  3aCelIeHHOCTb
ypoBHel. OCHOBHBIE 3aKOHBI ~PaBHOBECHOTO W3Iy4deHHs . Kod(h(UIMEHTH MOTIOImEHHs.
HepaBHoBecHbIE cieKTphl UclycKaHus. KOHTYpbl CIEKTpaIbHbIX JIMHUHN U MOJOC. Y IIUPEHUE
CHEKTPaJIbHBIX JTMHUHO0OYCIOBIEHHOETEIUIOBBIM JIBUKEHUEM U B3aMOJICHCTBUEM YaCTHII.
Pa3nea 2. ATOMHAS CIHHEKTPOCKOIIUA

6. YpoBHHM 3Heprum M CHEKTpPbI aToMa BoAOpPoAaKBaHTOBbBIE YHCIIAa OJHORJIEKTPOHHOI'O
aToMa U CTENEHb BBIPOXKIACHUS €ro YPOBHEH. 3aBUCUMOCTh CIIEKTPOB OJJTHOJIEKTPOHHBIX aTOMOB
OT 3apsja M Macchl sapa. XapaKTepUCTHKA CTAllMOHApHbIX cocTtosiHui. [IpaBuna orbopa u
BEPOSITHOCTH NEepexo10B. TOHKasA CTPYKTypa YpOBHEUM SHEPIUHU U CHEKTPaIbHBIX JIMHUA. CIBUT
YPOBHEM.

7. DJIeKTpOHHbIE O000JI0YKM AaTOMOB M IepPUOAUYECKAs CHCTeMa 3JIEMEHTOB.
KBaHTOBBIE unCIa 3JEKTPOHOB B CJIOXKHOM arome W mpuHuun llaymu. DnekTpoHHBIE CIOM U
00OJIOYKM W UX 3aroJHEHHE. 3aBUCHUMOCTb SHEPrHM HJIEKTPOHOB OT a3UMYyTaJbHOTO
KBaHTOBOT'O 4ucia. X0/ 3al0JHEHHs 3JIEKTPOHHBIX ClIoeB M 00ojouek. CBOWCTBA AJIEMEHTOB C
3aM0JIHEHHBIMH U HE3alOJIHEHHBIMU 000104KaMU. THIIBI CHEKTPOB Pa3IMYHbIX 3JEMEHTOB.

8. OaHO3/IeKTPpOHHBIE  CHEKTPbl  aTOMOB € OJAHHMM BHEIIHUM S 3JIEKTPOHOM.
OCHOBHOI ypOBEHb aTOMOB ILIEIOYHBIX MeTasioB. B0o30ykJeHHbIE YpPOBHHM U CIIEKTpaJibHbIE
CepUM aTOMOB WIEJNIOYHBIX MeTauioB. MHTeHcMBHOcTH B  crnekTpax. CHeKkTpel HOHOB
M303JIEKTPOHHBIX C aTOMaMU LIEJIOYHBIX METAJIJIOB.

9. OcHoBbl 00mIel CHCTEMAaTHKH CJI0XKHBIX cHekTpoB. CroxeHue OpOUTaNbHBIX U
CIMHOBBIX MOMEHTOB U THUIBI CBsI3U. O0IIas XapaKTepUCTUKA HOPMaJIbHOM  CBSI3U. TepMbl
KOH(QUTypaluii, COCTOAIIMX M3 OKBUBAJICHTHBIX 3JEKTPOHOB. TepMbl  CMeIIaHHBIX
KOH(Urypalui, cofepKallux  SKBUBAJEHTHBIE 3JIEKTPOHBI. MYJIbTUILUIETHOE pacllerlieHHe.
MyabTHILICTHI B CIIEKTpax. (j,])-CBs3b.

10. Cnekrpbl aToMoOB ¢ ABYMH BHEIIHUMU S 3JIEKTPOHAMHU.
OO0miass xapakTepuCTHKa CIEKTPOB aTOMOB C JBYMS BHEIIHUMH d3JieKTpoHaMmu. CriekTp aToma
renud.  CHEKTpbl aTOMOB ILEJIOYHO3EMENBHBIX MeTalIoB. CHEKTPhl aTOMOB LIMHKA, KaJMHS,
pTyTu. CMEnIaHHbIE TEPMBI.

11. CnexkTpbl aTOMOB ¢ 3aNO0JHAKIIMMHCH W 3al0JHEHHBIMH P 000J10YKaAMHU.

OO0mmas XxapakTepruCcTHKa CTIEKTPOB C 3aMoOHSAIOMMMHUCS P 0060omoukamMu. CHEeKTpshI
aTOMOB C OJTHMM BHEIIHUM 3JIeKTPOHOM. CIIEKTphI aTOMOB C p obomoukamu p?, p°, p*.
CHGKTpI)I aTOMOB I'aJIONnJ10B. CHeKTpI)I ATOMOB MHCPTHBIX I'a30B.

12. Cpoektpsl  atomMoB ¢ jgocrpamBaommvucs d  wu f obosoukamm.

Oco0eHHOCTH CHEKTPOB aTOMOB C JIOCTpauBaroluMucs obonoukamu. OOmiasi XxapakTepuCcTHKa
CIIEKTPOB aTOMOB ¢ goctpauBatrommmucs d oboroukamu. CriekTpsl aToMOB ¢ d  000I0UYKaMH
3alOJHEHHBIMH MEHee 4eM HamoJoBUHY. CrekTpsl aroMoB ¢ 0 000J0YKaMy 3aroJIHEHHBIMU
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HarosoBuHy. CrnekTpbl atomMoB ¢ O 0000YKaMH 3arlOJHEHHBIMH 0oJiee 4YeM HAaIllOJIOBUHY.

ChexkTpsl aTOMOB C BHEIIHUMH S 3JIEKTPOHAMH W 3allOJHEHHOH O 00O0JIOYKOW. Ob6mas

XapaKTePHCTHKA CIICKTPOB aTOMOB C JTocTpanBaromumMucs f 000JI0YKaMH. CnexTpsl

atomoB ¢ f  00o0J0OYKaMu 3aMOIHEHHBIMU MEHEe 4eM HanoioBuHy. Chnekrtpsl atomoB ¢ f

000JI0YKaMH 3aIIOJTHEHHBIMH Hao1oBuHY. CrieKTpbl aToMOB ¢ f  00os0ukamMu  3ar0JIHEHHBIME
Oosiee 4eM HAIOJIOBUHY.

13. PenTrenosckue CIIEKTPbI U TeparepueBasi CIIEKTPOCKONMSL.
OO6m1as XxapakTepuCcTHKa PeHTTEHOBCKHUX CIIEKTPOB MOTJIOMIEHUsT W ucmyckaHusi. TeparepiieBas
CIIEKTPOCKOIIHSI. Ousnyeckue  npuHiunsl  TI'L[  HUCTOYHMKOB W NPUEMHHUKOB.

KBantoBokackamubii TI'nm masep. Ilpumenenwe TI'L[ wm3nydenus. Bpemennas TI'L]
CIEKTPOCKOIHS.

4.3.1. IlepedeHnb JJabopaTOPHBLIX padoT

Ne | Nepasnena u | HaummenoBanuenabopatopusix pador | Tpyn | OneHounsie | @opmu
n/m TEMBI 0EMK CpencTBa pYyEMBI
JTUCIUTUTAHBI OCTh e
(Momyms) (dachl KOMITET
) SHIMU
1 2 3 4 5 6
1. | Tema9 KavecTBeHHBIH crieKTpanbHbINA aHamu3 | 12 Bompocs! k OIIK-1
3a4eTy OIIK-2
2. | Tema 10 KonnuecTBeHHBIN ClIEKTpasIbHbII 12 | otuersl OIlK-1,
OIIK-2
aHau3
3. | Tema 11 [TonyKonn4yecTBEHHBIN CEKTPaIbHBIN 8 Bormpocsr k OIIK-2
a”aaus 3a4eTy OTIK-1
4 Tema 12 N3mepenue temnepaTypsl I1a3Mbl 8 OTYETHI
JIyTH CEKTPOCKOMUYECKAM METOJIOM OIIK1
OIIK-2

4.3.2. IlepeyeHb TeM (BONIPOCOB), BLIHOCHMBIX HA CAMOCTOATEIbHOE M3yYeHHUe CTyeHTaMHu
B paMKax caMocTosiTe/ibHoii pa6othl (CPC)

Ne | Tema Bun 3aganue Pexomengyema | MK
HeJ CaMOCTOSITeJILHO s IUTEpaTypa
i padoThl

1 Beenenue BueaynutopHas N3yuenue N3 cniucka HJIK onx.12
pa0ora. Hay4yHOU U OCHOBHOM 1
CIEIabHON JIOTIOTHATENBHO
JTUTEPaTypBl, W muTepartypsl.
MOJATOTOBKA K
3aHATUAM,
BBITIOJTHEHHE
3aJJaHUH 110
TeMawm,
BBIHECEHHBIM Ha
CaMOCTOSITEIILHOE
U3y4EHNE,
KOHCHEKTUPOBAHH 10




€ OTBETOB Ha
KOHTPOJIbHBIE
BOITPOCHIL.

OCHOBHBIE CBOMCTBA
ATOMHBIX CIIEKTPOB.

Bneayautopnas
pabora.

N3yuenue
Hay4HOU U
CIIELHAaJIbHOMN
JIUTEpaTyphbl,
MOJTOTOBKA K
3aHATHUAM,
BBITIOJTHEHHE
3alaHUH 110
TeMaw,
BBIHECEHHBIM Ha
CaMOCTOSITENIbHOE
W3y4EHUE,
KOHCIEKTUPOBAHH
€ OTBETOB Ha
KOHTPOJIbHBIC
BOIPOCBHI.

U3 crincka
OCHOBHOM U
JIOTIOJIHUTENBHO
W TUTEpaTypBl.

Hﬂ[{ OIIK.1.2

Bce temsl ¢ 8-11

BueaynutopHas
paborta.

N3yuenue
Hay4HOU U
CIIELUAJIbHOMN
JUTEPaTypBI,
MOJITOTOBKA K
3aHATHUAM,
BBITIOJTHEHHE
3a1aHUi 110
TEMaM,
BBIHECEHHBIM Ha
CaMOCTOSITETILHOE
H3Yy4YEHHE,
KOHCHEKTHPOBAHU
€ OTBETOB Ha
KOHTPOJIBHBIC
BOTIPOCHI.

W3 cnicka
OCHOBHOM U
JIOTIOTHUTEHHO
U IuTepaTypsl.

UK onx.1.2

Temsr 12 u 13

BueaynutopHas
pabora.

N3yuenue
Hay4HOU U
CIIEIUAJIbHOMN
JUTEpaTyphl,
MOJTrOTOBKA K
3aHATHUSAM,
BBITIOJTHEHNE
3aJaHUH 10
TeMaM,
BBIHECEHHBIM Ha
CaMOCTOSITETTFHOE
U3y4EHNE,
KOHCHEKTHPOBAHH
€ OTBETOB Ha
KOHTPOJIbHBIE
BOIPOCBHI.

U3 crincka
OCHOBHOH H
JIOTIOJIHUTEILHO
W IUTEepaTyphl.

UK onx.1.2

Bzaumoneiicteue
M3ITY9ICHIS C
BCII[ECTBOM.

Bueayautopnas
pabora.

N3yuenue
Hay4HOU U
CHeIHaIbHOR
JTUTEPaTypBl,
MOATOTOBKA K
3aHATHUSAM,

N3 cniucka
OCHOBHOU U
JIOTIOJITHUTENHHO
W IUTepaTypsl.

HJIK onx 12
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BBITIOJTHEHHE
3aJIaHAM T10
TEMaM,
BBIHECEHHBIM Ha
CaMOCTOSTENLHOE
W3yYeHNE,
KOHCIIEKTUPOBAHU
€ OTBETOB Ha
KOHTPOJILHEIE
BOIPOCHI.

6 I[ToaroroBka x Bneayautopnas U3 crincka UK onx.1.2
3a4yeTy pabora OCHOBHOW 1
JIOTIOJIHUTENBHO
W TMTEpaTypBl.

7 Tembl nabopaTtopHbIX | AyauTopHas - U3y4YecHUe Meronnueckue HIIK onk.2.1
pabort pabora. TEOPETHICCKOU MaTepHabl K
YacTH mabopPaTOPHBIM
J1a00PaTOPHOM paboTtam
paboThr;
-odopMieHHE
pe3yJIbTaToB
9KCIIEPUMEHTA;
- IOATOTOBKA K
OTYETY

4.4. MeToanvecKne yKa3aHUsl M0 OPTaHU3ALMH CAMOCTONTEJIbHOI PaGoThI CTYIeHTOB

Llens caMoCTOATENFHON PaObOTHI CTYAEHTa — OCMBICJICHHO M CaMOCTOSITETIbHO PaboTaTh cCHavYaja
¢ y4eOHBIM MaTepHAJIOM, 3aT€M C HAYYHOH MH(OpMAIUEH, 3aJI0)KUTh OCHOBBI CaMOOpTaHH3aIHN
¥ CAMOBOCIIUTAHUS C T€M, YTOOBI IPUBUTH YMEHHE B TaJIbHEUIIIEM HETPEPHIBHO TIOBHIIATH CBOIO
npodeccuoHaIbHYIO KBATH(DUKALIUIO.

B yueOHOM mporiecce BBIIENIAIOT ABa BUJa CAMOCTOATENbHOM paboThI:

- ayJOUTOpHas — CaMOCTOSITeNbHas padoTa BBIONHAETCS Ha YUYEOHBIX 3aHATHAX IOJ
HETIOCPECTBEHHBIM PYKOBOJICTBOM IIPETIOAABATEINS U 110 €T0 3aJaHHIO.

- BHEayJIUTOpPHAas — CaMOCTOsTEIbHass paboTa BBINOJHIETCS CTYACHTOM 110 3a/aHUI0
IpernoJiaBaTess, Ho 0€3 ero HemoCPEACTBEHHOT0 YUacTHsL.

CamocrosTenpHas paboTa MOMOTaeT CTyAeHTaM:

1) OBJ1aj1eTh 3HAHUSIMMU:

- YTeHUe TeKcTa (yueOHUKa, TepPBOUCTOYHHKA, JONOTHUTEIBHOM TUTEpaTypsl U T.11.);

- COCTaBJICHUE IIJIaHA TEKCTa, Tpaguueckoe N300pakeHUe CTPYKTYPbI

TEKCTa, KOHCTIEKTUPOBAaHUE TEKCTA, BBIMMMCKH U3 TEKCTA U T.11.;

- paboTa co cipaBOYHUKAMH U IPYroi CIIpaBOYHOMN JIUTEPATypOH;

- 03HAKOMJICHHE C HOPMATHBHBIMH U TIPABOBBIMH JOKYMEHTAMU;

- y‘-IC6HO — MCTOANYCCKAA U HAYYHO-UCCIICAOBATCIILCKAA pa60Ta;
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- HCIOJIb30BaHUE KOMIMBIOTEPHOU TEXHUKH, IHTEpHETa U 1. ;
2) 3akpemifATh U CHCTEMATH3HPOBATH 3HAHMS:
- paboTa ¢ KOHCIIEKTOM JICKIIUH;
- 00paboTKka TeKcTa, MOBTOpHask paboTa Haj y4eOHbIM MaTepHaIOM yueOHHKA, IEPBOMCTOYHHKA,
JOTIOTHUTEILHOU JIUTEPATYpPhl, AyJH0 U BUICO3AMUCEH;
- IOJITOTOBKA IJIaHA;
- COCTaBJICHUE TAOJUIL JUTSI CUCTEMAaTH3aIMH y4eOHOT0 MaTepuaa;
- IOATOTOBKA OTBETOB HAa KOHTPOJIbHBIE BOIIPOCHI;
- 3aroJHeHue paboydei TeTpan;
- aHanUTHYECKass 00paboTKa TEKCTa;
- TOATOTOBKAa MYJBTUMENWA IMPE3CHTAMH W JOKJIAJ0B K BBHICTYIUICHHIO Ha CEMHHape
(xoH(]epeHIuH, KPYTIIOM CTOJIE U T.I1.);
- IOATOTOBKA pedepara;
- coctapiieHne oubnrorpaduu UCIOIL30BaHHBIX UCTOYHHKOB;
- TECTUPOBAHUE U JP.;
3) ®opmMupoBaTh yMEHHS:
- pellieHne CUTYAIlMOHHBIX 33/1a4 U YIPaXHEHHI 110 00pasiLy;
- BBITIOJIHEHUE pacueToB(Tpaduyeckre u pacueTHbIC paboTHI);
- MOATOTOBKA K KOHTPOJLHBIM paboTam;
- IOITOTOBKA K TECTUPOBAHUIO;
- OIBITHO-IKCTIEPUMEHTANIbHAS paboTa;
- IOATOTOBKA K BBIMTYCKHOM KBaIM(PHUKAIIMOHHOH padoTe.

MeToaudeckue yka3aHus K BBITOJHCHUIO TaOOpaTOPHBIX paboT:

- moApoOHOE OMHCAHKE MTPOBEICHUS KCIIEPUMEHTA, 3HAKOMCTBO C OMMCAHUEM
nabopaToOpHON pabOTHI.

- TIpH MOJYYSHUH JOMYyCKa MperoaaBarenb o0paliaeT BHUMaHUe Ha TpeOOBaHUS K
OTYETHOMY MaTepHaly.

- Oubnuorpaduueckue CpaBKu Ha UICTOYHUKH UH(DOPMALINK U CIIPABOYHBIN MaTepHUall.

- YepeJOoBaHHME TBOPUYECKOM paOOTHI HA 3aHATHSAX C 3aJIaHUSMHU BO BHEAYUTOPHOE BPEMSI.

- BO BpeMs JOIMyCKa JaeTCs YSTKUH MHCTPYKTAXK IO BBITTOTHEHUIO CAMOCTOSTEIbHBIX
3a/IaHM|, YKAa3bIBAIOTCSA 11€7Th, YCIOBHUS BBITTOTHEHUS, 00BEM PabOThI U CPOKHU
BBITIOJTHEHUSI.

- Ipu OTYETE JaOOPATOPHOM PabOTHI OCYIIECTBIACTCS TEKYIIUHA YIET U

- KOHTpPOJb 32 CaMOCTOSITENLHOUW pabOTOM CTYIEHTOB.

- J1aeTcs OIleHKa paboThl, 00001aeTCs YPOBEHb YCBOCHHSI HABBIKOB CAMOCTOSITEIIbHON 1
TBOPUYECKOH pabOTHI.

4.5. IlpuMepHasi TeMaTHKAa KYPCOBBIX padoT (MPoeKTOB) (MPH HAJIMYUH)
KypcoBbie paboThl yueOHBIM IIJIAHOM HE MPEAYCMOTPEHBI

V. YueOHo-MeTOAUYecKOe U MHPOPMAIHOHHOE o0ecTieyeHe JUCIUNIHMHBI (MOTYJIA)
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1. 1.H.C. byxwman, J.M. byxman. Konuenmuu coBpemMeHHOT0 00pa3oBaHus (J1a00paTOpHBII
MIPAKTUKYM ) W3, Jlans:,2022. 264 c. (ISBN 978-5-8114-8669-4).

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

3.ATOMHBI 3MHUCCHOHHBIA CIEKTPAIbHBIA aHANIM3. METOJ. yka3. Jab.pad./JI.W.1enuHa,

B.B. JIezranos.- Upkyrck: U3n-so UT'Y. 2018.-44 c¢. CoeunpakTukym OMHUCCUOHHBIN
cunekrpanbHbiif ananuz PHYS 18-19 MKTE 29: MmeTonnyeckue ykazaHus K J1a00paTOPHBIM
pabotawm (isu.ru)

4. http://www.nsu.ru/materials/ssl/text/encyclopedia/spectroscopy.htmi
5. Tpyasl 10 aTOMHOM CHIEKTPOCKOITUH Ha CaliTe http://www.samaranews.ru/bes.phtml
6. bubmmorexa MucTuTyTa ciektpockonun PAH

7. 3aitnens A.H. [TpokodeeB B.K. Paiickuii C.M.TaO0muubICIeKTpaTbHBIX
nuHni. 1982,
8. Kamunun C.K., 3amsatun .M., [lepeBeptyn B.M. u np. Atnac
CHEKTpaJIbHBIX JTMHUU (7151 KBapIieBoro criekrporpada). Mzn.Hayka. Anma-Ara. 1988.
9. N.Ky0a, JI.Kyuepa, ®. [Tn3ak, M./IBopkak, SI Mpa3. TaGnuiibl COBIAICHUI 110 aTOMHOM
cnekrpockonuu, 2000r.
10.http://www.spectroscopvmag.com/spectroscopy/

0) nepuoouueckue uzoanus
- HeT.
B) CHUCOK ABMOPCKUX MEMOOUYEeCKUX pazpadomox

1. B cucreme obOpasoBarenpHoro mnoprama MIY (http://educa.isu.ru/) pa3memnieHb

MCTOANYCCKHUEC MAaTCPHUAJIBI U 3aIaHUA 110 TAHHOMY KYpCy

2) baszwl aaHHblx, uH¢OpM(lL;MOHHO'Cl’lpa60’{Hbl€ U NOUCKOe6ble cucmembl
1) HBb UT'Y http://library.isu.ru/ru

2) DU3 «bubmumorex» https://isu.bibliotech.ru/
3) DOBC «Jlanby http://e.lanbook.com/

4) 3BC «PykonT» http://rucont.ru

5) OBC «Aidyke» http://ibooks.ru

V1. MaTepuajibHO-TeXHHYECKOe O0ecieyeHne JUCHUILTUHBI (MO1YJIs1)

6.1.Y4e6Ho-1260paTOpHOE 000pPYy/AOBAHHE:

Cnexrpansnbsle npubopst UCII-22, UCII-28. I'eneparopsl ayrosoro paspsana JAI'-2 u uckposoro
pazpsaa UI'-3. MukpoaeacuromerpMD-100. Ctunockon CJI-11.


https://educa.isu.ru/mod/folder/view.php?id=132325
https://educa.isu.ru/mod/folder/view.php?id=132325
https://educa.isu.ru/mod/folder/view.php?id=132325
http://www.nsu.гu/materials/ssl/text/encyclopedia/spectгoscopy.html
http://www.samaranews.ru/bes.phtml
http://www.spectroscopvmag.com/spectroscopy/
http://educa.isu.ru/
http://library.isu.ru/ru
https://isu.bibliotech.ru/
http://e.lanbook.com/
http://rucont.ru/
http://ibooks.ru/
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Marepuanbl: O6pasipl cTanei u cruiaBoB. Habop 3TaloHOB Ha OCHOBE TIOPATIOMHUHUSI.
Conu, cozeprKalne 3JIEMEHTHI MEPUOANYECKOMN CHUCTEMBI JA.M.Meunneneesa.
BricokokoHnTpacTtHas yHuBepcanbHasdmiieHka AGFA mnpousBoactBo benbruu. CrexTtpanibHbie
dorormnacturkh. ['paduTOBBIE NEKTPOIBI

6.2. IlporpammHoe obecnieyeHue:

WHTEepHET UCTOUYHUKH:

Hay4HbIE IMyOIuKamy B peepaTUBHBIX KypHaJaX MO aKTyaJIbHBIM MpodiieMaM (U3UKHU;
MaTepHalibl HayYHbIX KOH(pepeHIuid. B uacTHOCTH Hay4Has 3JIeKTpoHHast OMOIroTeKa
elibrary.ru; anexrponnas oudnuoreka « Tpyast yuensix UT'Y» (http://elib.library.isu.ru);
DIIeKTPOHHBIE BEPCHH JKyPHAIOB: “Ycrexu pu3ndeckux Hayk”’, “V3BecTus By30B (cepus
¢uszuka)”, “@usuka TBepaOrO Tena”, “OuU3nKa U TEXHUKA
HOJTYPOBOAHUKOB " WWW.Nanodigest.ru— MurepeHer sxypHaa 0 HAHOTEXHOJIOTHSIX

6.3. TexHuueckne u IJIeKTPOHHBIE CPeICTBA:

MynabTUMEIUHHBIA MPOEKTOP, 3KpaH (II0 HEOOXOIMMOCTH), MENIOBas WM MapKepHas
nocka. B xoze yueOHOro mporecca UCTONb3yI0TCSl TEXHUUECKUE CPEICTBA O0YUICHUST U KOHTPOJIS
3HAaHUM CTyAEHTOB (IIPE3€HTALMM, KOHTPOJUPYIOUIMX MHpOrpamMM, JEMOHCTPAllMOHHBIX
YCTAaHOBOK),  HCIIOJIb30BAHME  KOTOPBIX  IPEIyCMOTPEHO  METOAMYECKOM  KOHIENLIMen
IpernoIaBaHusl

V1l. O6pa3oBaTe/ibHbIe TEXHOJIOTUH

Ne

u/n Buabl yueOHoii padboThI Oo0pa3oBare/ibHbIE TEXHOJIOTHHI

1. | JlaGopaTopHbie pabOTHI [IpoBenenue 3aHATHI B MHTEPAKTUBHOM (hopme, Bpopme
POJIEBBIX UT'P, HAIpUMED, JIabopaTtopHas paboTa
“KauecTBeHHBIN CHIEKTPaIbHbIN aHanu3.”Pa300p KOHKPETHBIX
CUTYaIlMOHHBIX 33J1a4, HallpuMep, JadopaTopHas 16
pabora “ KonnuecTBeHHBIN CIEKTPAIbHBIN aHAINU3™ U JIp.
Macrepkiiaccbl IPOXOJAT B BUJIE YUaCTHs CTYJIEHTOB B
MexayHapoaHO! MIKOJIE MO JIOMUHECIICHIIUH U JIA3EepHON
dusuke.

VI1Il. OueHounble MaTepHabl A TEKYIIero KOHTPOJIA M IPOMEKYTOYHOH aTTeCcTalluM
@DOH/T OLIEHOYHBIX CPEJICTB MPECTABICH B MIPHIOKEHUU.
8.1.1. OueHo4HbIe CpeACTBa JIJISI BXOAHOTO KOHTPOJIS

(MOryT OBITH B BUJI€ TECTOB C 3aKPBITHIMH HJIK OTKPBITBIMH BOTIPOCAMH ).

8.1.2. OnieHOYHbIE CPEACTBA TEKYIIETO KOHTPOJIS
*Texkyumii KOHTPOJIb OCYIIECTBIISIETCS B YCTHON U MUCbMEHHOHN (popMe MY BHIMOIHEHUH
CTYJCHTaMH Y4€OHbIX 3aJJaHUH.



http://elib.library.isu.ru/
http://www.nanodigest.ru/
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Temaruka KOHTPOJIbHBIX 3aJJaHUI U BOITPOCOB MPUBECHA HUXKE.
IlepeyeHb KOHTPOJILHBIX BOIIPOCOB VISl CAMOCTOSITEIbHOM Pa00ThI CTYIEeHTOB

1. Haiitu ocHOBHOI TepM I HOPMaJIbHOM KoH(uUryparuu ypana U (5%6d 7s?).

2. OmnpenenuTh BO3MOKHBIE TEPMBI 15l KOH(GHUTYPAINN SKBUBATECHTHBIX 2IEKTPOHOB P2,

3. Paccmorpers koHurypanuio mapraana Mn (3d°4p?) u onpenenuts ee TepM.

4. PacumdpoBaTh 3amKCh I aTOMa KUCI0posa (McxoaHas 15%2s22p* konduryparmus) :
2p3(*S)3s°S

1. HaiiTi OCHOBHO# TepM /7151 HOpMaIbHOM KOHUrypauu nentyHuit Np

(f*ds?).

2. OnpenenuTth BO3ZMOKHBIE TEPMBI 115l KOH(QHUIYpAIlUi SKBUBATIECHTHBIX SIEKTPOHOB P°.
3.PaccMotpets KoHdHTyparmio Maprarua Mn (3d°4p?) u onpenenuts ee Tepm.
4.PacimdpoBaTh 3amuch I aToMa Kucaoposa (ucxoanas 1522s22p?* konduryparus) :
2p3(#S)3s°S.

1.HaiiTu ocHOBHOI TepM st HOpMabHOM KoH(puUryparuu ypana U

(5f%6d 75?).

2.0npenenuTh BO3MOXHBIE TEPMBI 715l KOH(QHUTYPAINN SKBUBATEHTHBIX 3IEKTPOHOB P2,
3.PaccMotpets KoHdHTyparuio Maprarmna Mn (3d°4p?) u onpenenuts ee Tepm.

4 PacmmdpoBaTh 3amich 11 aToMa KucIoposa (ncxoanas 1522s22p* konduryparms)
2p3(*S)3s°S

1.HaiiTu ocHOBHOI TepM Isl HOpMaIbHOUM KOH(MUTYpaIy OepKiIHii

(f8ds?).

2.0mnpeieuTh BO3MOKHbIE TEPMBI I KOH(DHUIYpaliy SKBUBAJIEHTHBIX 2IEKTPOHOB pl.
3.PaccMotpets KoHdHTyparuio Maprarmna Mn (3d°4p?) u onpenenuTs ee Tepm.

4 PacmmdpoBaTh 3amich I aToMa KHcIoposa (ncxoanas 1522s22p? konduryparms) :
2p3(?P)3s°P

1.Haiitn ocHOBHO# TepM 1 HOpMallbHOW KOH(HUTYpanuu Kiopuii Cm

(5f'6d 7s2).

2.0npeenuTh BO3MOKHBIE TEPMBI Il KOH(GHUTYPAIUK SKBUBATEHTHBIX dJIEKTPOHOB P°.
3.PaccMoTpeTh KoHpuUrypanuio Maprarua Mn (3d°4p?) u onpesienuts ee Tepw.

4. PacmmdpoBaTh 3amuch I aToMa Kucaoposa (ucxoanas 1522s22p? konduryparms) :
2p%(*P)3s'P

1.Haiitu ocHOBHO# TepM 1 HOpMasbHO# KoHurypamuu ypana U (536d 7s2).
2.0npeaenuTh BO3MOKHBIE TEPMBI I KOH(GHUTYPAINK SKBUBATEHTHBIX YIEKTPOHOB P2,
3.PaccMoTpeTh KoHuUrypanmio kodansta (d'p?) u onpenenuTs ee TepM.

4 PacumdpoBaTh 3anmch JIs HOHA Mapradna (ucxoxHas 3d° 4s? konpuTyparms) :
3d°(®S)4s°S

HpnMeqa}me: CTyIleHT roToB K 3a49€Ty, €CJIM OH 3HACT H MOHUMAET OCHOBHBIC (l)OpMy.J'IbI H
3aKOHbl ATOMHOI1 CHCKTPOCKOIMHUU, YMECT HUX NPUMEHATH IJHA pPEIICHUA 3aaadY, 3HACT
METOAbI pEeICHUA 3aaa4.

8.1.3. OnieHOYHBIE CpeACTBA JUIS IPOMEKYTOIHON aTTeCTaIluN

* [IpoMeKyTOUHBIN KOHTPOJIb — 3a4ET
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IIpuMepHBIH CIMCOK BONPOCOB K 3a4€Ty

Ilepeuenb 0cHOBHBIX NOHAMULL U ONpeOesleHUlL:

Crnektpanbubiii  aHamu3  (CA).  [lpuHuumnuaneHass — onTHYecKass  cxema
CIEKTPAJIBHOTO npubopa. XapaKTepUCTHUKU  CHEKTPAIbHBIX  MPUOOPOB.
3aBUCUMOCTh OCBEIIEHHOCTH CIEKTpa OT IIMPUHBI BXOJHOW menu. HopmanpHas
HIMpHUHA 1Ied. BIOOp panMoHAIBHBIX YCIOBUN OCBEIICHMS IIEIN U PETUCTPALIMS
cnektpa. fIBnenue “BuHbeTHpOBaHUS . OJHOJIMH30BBIA, IBYX- U TPEXJIUH30BBIN
koHgeHcop. KauectBennblii CA. Cxema reHeparopa s NUTaHUSA JYTU
nepeMeHHoro  toka. KomumuectBennbli CA. (CxemMa  BBICOKOBOJIbTHOM
KOH/ICHCUPOBaHHON HCKpbl. M3yueHne 3aBUCHMOCTH (paKTOpa KOHTPACTHOCTU OT
BPEMEHM MPOsBIICHUS U A. Xapakrepuctudyeckas kpusas. YpaBHenue lllenmapaa-
Muza. ®opmyna Jlamakuna-llleiibe. Meton Tpex stamoHoB. M3mepenue
TeMIiepaTypbl 1iazMbel Ayru. [lepeunciuth TpeOoBaHUsA, NPEAbSIBISEMbIE IS
yBEIMUYEHUSI TOYHOCTH MeTona. [louemy BeiOupatoT nuuuu muaka: 3072 u 3075
anrcrpeM? BpiBecTH pacueTHyr0o QopMyiy I ONpENeNeHUs TeMIlepaTyphl
I1a3Mbl 1yTH.

CTpyKTYypa U CHeKTPHbI CJI0KHBIX ATOMOB
OmnpeneneHne YHEPreTHUECKUX COCTOSHUH 3JICKTPOHOB B CIOXKHBIX aToMax. Cio-
’KEHHUE MOMEHTOB U THIIBI CBSI3H AJIEKTPOHOB B aTOME.
3acTpoiika 3JeKTpOHHBIX 00010uek B atoMe. [Ipunnun [Taynu. [IpaBuno Xynna.
Onruyeckue CIEeKTPhI CI0KHBIX aTOMOB.
DHepreTYeckre ypOBHU M ONTHYECKHH CIIEKTP aTOMa BO BHEITHEM ITOCTOSTHHOM
MarHuTHoM nose.(HopmanbHblil 1 aHoManbHBIH 3QdexT 3eemana, r¢dext Ilamena-
baka).

HporpaMMa COCTaBJICHA B COOTBCTCTBHH C qDeI[epaJ'ILHHM rocyJapCTBECHHbBIM 06p330BaTeJ'IBHBIM

CTaHJAPTOM I10 HampaBiieHUIO MOAroToBKU 11.03.04 DneKTpOHUKA U HAHORJIEKTPOHUKA

IIporpamMma coctaBieHa B cooTBeTcTBHH c TpeboBanusmu OI'OC BOmno HampaBieHHIO
noarotoBku 11.03.04 DnexkTpoHUKA U HAHOIEKTPDOHUKA

Pa3zpadoruunk:
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[Iporpamma paccmoTpeHa Ha 3acenanuu kadeapsl 001Iel U IKCTIEPUMEHTATLHON (DU3UKH

k.M-(.H, morienT [enuna JI.W.
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3aB. kadeapoit %{/ 1.¢.-M.H., mpodeccop A.A. I'aBpuiitok
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Hacrosiimas mporpamMa He MokeT OBITH BOCHPOM3BeJAeHAa HHM B Kakoil dopme 0e3
NpeIBapUTeIbHOI0 NMCHbMEHHOI0 paspemeHust kageapbi-paspadoTynka NporpaMmsl.



