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|. Hean u 3a1a4u AUCUMILIHHBI (MOYJINA)

1. Heau u 3agaum aucuumuinHbl :Ileablo kypca sBisiercs co3naHue (QpyHAaMEHTaTbHOU 0as3bl
3HaHUW O TMPHUPOJAE ATOMHBIX CIHEKTpoB. llpemycMaTpuBaeTcs OCYIIECTBUTH IOCIEIOBATEIBLHOE
U3JI0’KEHUE CUCTEMATHUKU aTOMHBIX CIIEKTPOB, OCBETHUTH OOIIME BOIPOCH crieKkTpockonuu. Hapsay
C pe3yJibTaTaMH HCCIIEAOBAaHUI CHEKTPOB B ONTHYECKON 00JaCTH paccMaTpUBAIOTCS PE3YJIbTaThl
paauocnekTpockonuueckux ucciaenopanuii u TI'L] ciekTpockomnus.

3agaun kypca. IlepBas M3 HUX 3aK/IIOYaeTcs B MHMPOBO33PEHUECKOM M METOJ0JIOTMYECKOU
HampaBlieHHOCTH Kypca. Heobxoaumo chopMupoBath y CTYACHTOB €IUHYI0, CTPOUHYIO, JIOTHYECKU
HEMPOTUBOPEUMBYIO (PU3MUECKYI0O KapTUHY MNPHUPOAbI ATOMHBIX cHekTpoB. Co3maHue Takou
KApTUHBI MPOUCXOJUT MOATAMHO, IyTeM 0000IIEHUS SIKCIEPUMEHTAIbHBIX TaHHBIX U HA X OCHOBE
MIPOU3BOJIUTCS TIOCTPOSHUE MOJICIICH HAOTI0JaeMBbIX SIBJICHUU.

Bo-BTOpBIX, B paMKax €IMHOr0 MOJXoAa HEOOXOAMMO PACCMOTPETh OCHOBHBIC SIBICHUS,
BBIBECTH OCHOBHBIE€ 3aKOHBl U IOJYYUTh MX BBIPAKEHHE B BHJIE MATEMAaTUYECKUX YPABHEHMM.
Heo0xonuMo HayuuTh CTYZACHTOB KOJIHMYECTBEHHO PElIaTh KOHKPETHBIE 3aauu.

B-Tperbux, HEOOXOIMMO HAy4yuThb CTYAEHTOB OCHOBAM IIOCTAHOBKM M IPOBEICHUS
(bU3MYECKOTO SKCIIEPUMEHTA C MOCIEAYIONIUM aHAIU30M U OLIEHKON MOTyYEHHBIX Pe3yJbTaToB.

Heorpemnemoli uacTpio Kypca “ ATOMHas CIEKTPOCKONHMS * SBISETCS CHELUAIbHbBIN

¢bu3nyecKuii TMPaKTUKyM MO SMUCCHOHHOMY CHEKTpalbHOMY aHanu3y. Ero rnaBuble 3amaun:l).
HayunTp mpuMEHSTh TEOPETHYECKUH MaTepHall K aHAINW3Y KOHKPETHBIX (PH3UYECKUX CUTYaIHi,
HKCIIEPUMEHTAIbHO U3YYUTh OCHOBHBIE 3aKOHOMEPHOCTH, OLEHUTH MOPSIKH W3Y4aeMbIX BEITUYHH,
OIIPEAEIUTh TOYHOCTh IKCIIEPUMEHTAJIbHBIX PE3YJIbTATOB.
2). O3HaKOMHUTBCS C M3MEPUTENBHON amnmapaTypodl W MPUHIUIIOM €€ ICHCTBHS, C OCHOBHBIMU
AJIEMEHTaMU TEXHUKH 0€30I1aCHOCTH IPU MPOBEIECHUH SKCIIEPUMEHTANbHBIX HccienoBanuil. OOuiee
YHCIIO0 3a]ad CHElNpakTUKyMa omnpenaensercs Kadeapoil B COOTBETCTBUM C Y4Y€OHBIM IUIAHOM U
coJiep’KaHUEM HaCTOSIIEeH MPOrpaMMBl.
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1. Mecto nucuuminnsl (MmoayJsi) B ctpykrype OIIOIIBO

ITorpeOHOCTH Kypca, MOCBALIEHHOTO aTOMHBIM CIIEKTpaM, CyIIECTBYeT U B HamM AHU. [lo-
MIPEKHEMY 3HAHUE CIIEKTPOB HEOOXOAMMO M (PM3MKY, 3aHMMAIOIIEMYCSI CTPOEHHEM aTOMOB HIIU
CBOMCTBAMM Ta30pa3psiiHOW IUIa3Mbl; CHELUANUCTY-IPAKTUKY, paboTamomemMy B o0jacTu
NPUMEHEHUSI CHEKTPAJbHOTO aHalu3a WIM CO3/aHUS Ta30CBETHBIX JiaMIl. AcCTpO(U3HKY,
OIIPEAECIAIOLIEMY TI0 CIIEKTPY 3BE3/bI WIIM TYMAaHHOCTH, IIPOUCXOIALINE B HUX MPOLECCHl. XUMUKY
3HAHHE CIEKTPOB JTA€T BO3MOXKHOCTb MPOCIEAUTDH PACTIONOKEHHE BHEIIHUX 3JIEKTPOHOB B aTOMax U
TE€M CaMbIM IOJBECTH (PU3MUECKUil (QyHAaMEeHT Moja nepuoaudeckyro cucremy MenneneeBa. Co
CHEKTpPaMH BCTpedaeTcss U Teou3uK, HaONIOAAIOMMN CBEYEHHE BEPXHUX CIIOEB aTMochepbl U
CMELUAIUCT B 00J1aCTH KBAaHTOBOM 3JI€KTPOHUKH, SJIEKTPOHUKH TBEPJOTO Tea.

HucrunnmHa «CrenuanbHbIN MPaKTUKYM» OTHOCUTCS K nucnuruinae 6a3oBoit yactu b1.0.26.01
o0pa3zoBaTenbHON porpaMMel 1o HanpasieHuto 11.03.04 DnekrpoHuka 1 HaHONEKTpoHUKa. [Ipu
M3Y4YEHUU STOW JUCHMILTUHBI UCIOJB3YIOTCS 3HAHUS, TPUOOPETEHHbIE PU U3YUYEHUU «ATOMHOU
¢buzukm» u «OnTukuy. Jlucuuninia «ATOMHas CIIEKTPOCKOIUS sIBIIsIeTCS 0a30BOM A1l M3yUYEeHHUS
TaKMX AMCUUIUINH Kak «KBaHTOBas pusmka» «Teopust KOHIEHCUPOBAHHOTO COCTOSHUS
”TBepoorenbHas 3IEKTpOHUKA”, “Marepuaisl 3EKTPOHHON TEXHUKH .



I11. TpeOoBaHusA K pe3yIbTaTaM OCBOCHHMS JMCIUIIIHHBI

[Ipomniecc wm3ydeHuss OUCHMIUIMHBI (MOIYJsl) HampaBieH Ha (GOPMHUPOBAHUE CICTYIOIINX
KOMIIETEHIINN:
- CIOCOOEH CaMOCTOSATEIBHO MPOBOJIUTH IKCIIEPUMEHTAIBHBIE UCCIIEIOBAHUS U UCTIOIB30BATh

OCHOBHbIE MTPHEMbI 00paOOTKHU M MPEACTABICHUS KCIIepUMEeHTaTbHBIX AaHHBIX(OI1K-2).

IlepedyeHb mIaHMpPyeMbIX Pe3yJIbTATOB 00YyYeHHS M0 JUCHHUILIMHE (MOIYJII0), COOTHECEHHBIX C
HHIUKATOPAMM JOCTHKEHUS] KOMIIEeTeHUM

Komnerenuus HNuauxkaropsl Pe3yabTaTsl 00yueHus
KOMIIeTeHIN i
OIIK-2 HJIK onk1.23 3naer:
CIIOCOOEH CaMOCTOSITETIBHO | o -TeopeTuueckne OCHOBBI, TOHATUS, 3AKOHBI
MIPOBOJIUTH Y MOJIETIH.
SKCIICPUMCHTAJILHBIC ° METObI CIIEKTPAJILHOI'O aHAJIN3a
HCCIICIOBAHUA U o CIOCOOBI ¥ TEXHOJIOTHH MOTYyYEHUS
HCITOJIB30BaTh OCHOBHBIC PICCJ'IGI[y@MOﬁ Hpo6],1
npueMbl 00pabOTKH 1
MIpeACTaBICHUS Ymeer:
IKCIICPUMCHTAIBHBIX o CaMOCTOSITEIILHO aHaAJIN3UPOBATh U
AaHHBIX OIICHUBATDH (DAKTHI, IBJICHUS U COOBITHS;
. OCYIIECTBISITh  MOWCK W 00pabOTKy
aKTyaJbHOMI uHpopmMauu B 9BC u
MEePUOIUYECKHUX W3JIaHUSIX u BBISIBIIATD

COBpPEMEHHBIE TCH/ICHIIUH B Pa3BUTUH JIEMEHTHON
0a3bl AIEKTPOHUKHY;

o IPUMEHSATh METOZBI M CPEJICTBA U3MEPEHHS
(bU3NYECKUX BEITUYUH;

Baaneer:

-Memooamu 06pabomKu U OYeHKU NOoSpeutHoCmu
UsMepeHuil napamempos

-Memooamu IKCHEPUMEHMANIbLHBIX UCCAE08AHUL
napamempos u XapaKkmepucmuk 6euecms

IV. Conepixkanue u CTPYKTYpa AMCHUILINHBI (MOYJI51)

O0BeM IUCHUIUINHEI COCTABISAET 4 3aUeTHBIX eAUHUILBI, 144 Jac.

3aHATHS TPOBOJATCS TOJIBKO B OYHOH Gopme 0OydeHHs ¢ MPUMEHEHHEM IMCTAaHIIMOHHOTO
KOHTPOJISI CaMOCTOSITeNbHON paboThl cryneHToB uepes OaMOC dakynbprera. DIEKTPOHHONH H
JTMCTAaHIIMOHHON (opM 00yueHHs He IpeayCMaTpUBAETCs.

13 Hux 68 yacoB — mpakTH4eckas Mo roTOBKa

®opMa NPOMEKYTOUYHOM aTTeCTAlUM: 3a4ET




4.1. Copepxanue IMCOMILIMHBI, CTPYKTYPHPOBAaHHOE 110 TeMaM, ¢ YKa3aHHeM BH/I0B y4eOHBIX 3aHATHI U OTBEJICHHOI0 HA HUX KOJIMYeCTBA

AKAACMHUICCKHUX JacoB

Bune! yueoHoii padoTsl,

DopMBbI TEKYLIET0

% | BKIIOUAs CAMOCTOATENLHYIO PadoTy 00y4aromuxcs, KOHTPOJISt
= ; MPAKTHYECKYIO MOJATOTOBKY M TPYI0EMKOCTH yemesaemoctn;
E = (B yacax) ®opmMa IPOMEKYTOUHOM
@ 2 % KonTakTHast pa6oTa npenogaBaTes ¢ aTTecTaluu
Ne E- § E E} o0yyaommumMucs E (no cemecmpam)
n/ Pa3zgen nucuunimabl/TeMa § Z § 'S é
. & = = = Jlexuuu Cemunapck | Koncy S g
2 <3 ue/ JbTAaI 5 S
= 5 NPAKTHYECK | UH 5 a
= = ue/ s
2 n1abopaTopH S
bI€ 3aHATUSA
1 2 3 4 5 7 8 9 10
1 | 1. BBeneuune. 5 27 10 17 Pewienue
2 | Pazmen 1. KauecTBeHHbII CIIEKTPaIbHbIIl aHATIN3 BEIIECTB. 5 27 18 20 DKCIIEPEMEHTAIbHBIX
3 | Pasgen 1. CeKTpOCKONHMYECKHE METO/IBI H3MEPEHHS TEMIIEPATyph 5 10 10 3aja4, omnpoc,
JyrOBOTO pa3psija 27 OtuéTt o
4 | Pazmen 2. ITonyKOIMYECTBEHHBIN CIIEKTPATLHBIA aHAN3 5 27 20 10 | mabopaTopHOii
5 | Paznen 2. Konn4ecTBEHHBIN CIEKTPAIbHBIA aHAIN3 5 27 10 10 | pabore,
cobecenoBanne OTUET
110 J1a00paTopHOii
pabore,
co0eceoBaHue,
Pemenne 3amay,
orpoc,
IMMCHhMEHHBIIN
TEKYIHI KOHTPOJIb
KO=TpOns
KCP
3a4eT 9 68 67
Hroro yacos 144




4.2. I11aH BHeayTUTOPHOM CAMOCTOSITEIbHOM PadoThI 00YYAKOIIUXCS CTYIEHTOB O JUCIUIINHE

CamocrosrenbHas paboTa 00yJaromuxcs V4ebHo-
OLeHOtHOE METOANYECKOE
Cemectp Ha3zBanue pazzaena, TeMsl Cpoxu 1 obecrieuenue
. Tpynoemkoc CpeaCTBO i
Bun camocrosTensHOoi# paboThI | BEIOJIHEH CaMOCTOSITEIbHOM
s Tb (9ac.) paGoThL
. S ATOMHBIH
Paznen 1,2. OcHoBBI 0011I€# cCTEeMaTHKU OBpaboTka noy1eHHbIX B Teuenue Ot4€r, oTBeTbI y
3 IKCIIEPUMEHTAIBHBIX JAHHBIX, 18 Ha KOHTPOJIbHBIC SMHCCHOHHBIA
CJIOXKHBIX CIIEKTPOB ceMecTpa CIEKTPAJIbHBIH
aHAJIN3 Pe3yNIbTaTOB BOIPOCHI )
aHaJIu3: MCTOA.
®opmynupoBKa BEIBOAOB 110 yKas.
e3ynpraTam pabotsl. Pabora ¢ na6.pa6./JLU.
p
METOJIMYECKUM MATEPUATIOM K OTuéT, OTBETHI llermna, B.B.
Paznen 2. CriekTpbl aTOMOB ¢ . B teuenue JIBI3raHoB. -
3 N . KaKaou padoTte 20 Ha KOHTPOJIbHBIE
noctpauBatoreiics d 000109K0i cemecTpa Upkyrek:  Usn-
BOTIPOCRI Bo UI'Y. 2018.-
44 c.
Paznen2. CriekTpbl aTOMOB € - H3Y‘IGH26 TGOpeTva{eCKgI/I . OTHET, OTBETHI
3 |samomHsommMucs p 06omouKamH qyacTu 1a00paTopHOI paboTHI; Te4eHHUe 10 Ha KOHTPOIThHbIC
-oopMIIEHUE OTUETA; cemecTpa
B BOIIPOCHI Bcesa
- IOATOTOBKA K OTYETY
peKoMeH1yemast
3akperuieHue JIEKITHOHHOTO
Pasznen 2. CriekTpbl aTOMOB € ABYMS B teuenne JuaTeparypa
3 matepHaina s paboThl Ha 10
BHEITHUMH S dJIEKTPOHAMU cemecTpa [1-3]
71a00PATOPHBIX 3aHITUSIX Omnpoc
K xon
3 |Bce Tembl ITonroroBka k 3auery 1y 10
cemecTpa
OO6muii 00beM CaMOCTOATENHHOM PabOTHI IO TUCITUIUIMHE (Yac) 68




4.3. Conep:xxaHue yueOHOIro MaTepHaJia

Paznea 1. OBIIIME BOIIPOCHI CIIEKTPOCKOIINU

Tema 1. OcHOBHBIE 10/107KeHHS CIEKTPOCKONMUA  (OCHOBHBIE KBAHTOBBIE 3aKOHBI. Y POBHU
SHEPruM, NEPEXOo]bl MEXIy HUMHU. JlelieHne CHEeKTPOCKONMHU IO CBOMCTBAM HM3Jyd€HUS, I10
cBorictBaM AC (aTOMHBIX CUCTEM)

2. OcHOBHbIE XapaKTepPHUCTHKH YPOBHeill 3Heprum HeBbIpok/ieHHBIE M BBIPOXJACHHBIE
ypoBHU 2Hepruu. KBaHTOBaHME MOMEHTOB KOJIMYECTBA JBMKEHUS M UX IIPOEKIMNA. MaruutHble
MOMEHTHI M UX CBSA3b C MEXaHMYECKMMH MoMeHTaMU. [Ipeneccus u B3auMoeiicTBIE MATHUTHBIX
MOMEHTOB.

3. Cummerpusi AC U uX ypoBHell 3Hepruu OO6mas xapakrepuctuka cummerpun AC.
OcHOBHBIE ITOHATHS TEOPUH TPYII U BaKHEHIINE rpynnbl. HEBBIpOKIEHHBIE U BBIPOKACHHBIE
THUIIBI CHMMETPHH.

4. BeposiTHOCTH nepexo0B U MpaBuJa 0oTéopa BeposSTHOCTH CIIOHTAHHBIX U BBIHYKICHHBIX
nepexooB. Bpemsi XKu3HM BO30YXKICHHBIX cocTosHUU. JlumonbHoe wu3nydeHue. Cubl
OCLMIUIATOPOB. ECTecTBEHHAs MIMPUHA YPOBHEH YHEPTUU U CIIEKTPAJIbHBIX JTMHUN

5. UHTEeHCMBHOCTH B CIIEKTpax Mo1uHOCTH UCTTYCKaHUS U TIOTJIOMIEHUS.  3acCeJIEHHOCTb
ypoBHel. OCHOBHBIE 3aKOHBI ~paBHOBECHOro u3iaydeHus. Koad¢uuueHtsl noriomeHus.
HepaBHoBecHbIE CIEKTPBI HCITyCKaHUS. KOHTYpBI CIIEKTPAJIbHBIX JIUHUM U NOJOC. Y IIHPEHUE
CHEKTPAJIbHBIX JINHUHOOYCIIOBIEHHOETEINIOBBIM JIBUKEHUEM M B3aUMOJICHICTBHEM YaCTHIL.
Paznen 2. ATOMHAS CHHEKTPOCKOIIUSA

6. YpoBHHM JHEpruM H CHEKTPBI aToMa BOAOPOAaKBaHTOBbIE 4HUCIIA OAHOIIEKTPOHHOIO
aTOMa U CTEIEHb BBIPOXKJIECHHUS €0 YpOBHEH. 3aBUCUMOCTh CIIEKTPOB OJJHOAJIEKTPOHHBIX aTOMOB
OT 3apsiia M Macchl sapa. XapaKTepUCTUKa CTAllMOHAPHBIX cocTosiHUM. [IpaBuia orbopa u
BEPOATHOCTH I1epexo0B. TOHKasl CTPYKTypa ypOBHEH 3HEPTUU U CHEKTPaJIbHbIX JIMHUN. CriBur
YPOBHEH.

7. DJeKTpoHHbIe O000JOYKHM aTOMOB M IepPHOAMYECKAS CHCTeMa 3JIeMEeHTOB.
KBaHTOBBIE uUMClIa 2JEKTPOHOB B CIOXKHOM arome W npuHuun llaynu. DnekTpoHHBIE ClIOM U
000JIOUKM M HX 3alojHEHHE. 3aBUCUMOCTb DJHEPIMHM DJIEKTPOHOB OT a3UMYTaJbHOIO
KBAHTOBOT'0 uncia. XOJ 3aloJIHEHHs! 3JEKTPOHHBIX ClI0eB U 000j04Yek. CBONCTBA 3J€MEHTOB C
3ar0JIHEHHBIMHU U HE3aIOJIHEHHBIMU 000J104KaMy. THIIBI CIEKTPOB Pa3IMYHBIX 3JIEMEHTOB.

8. OgHO3JIEKTPOHHBIE  CHEKTPbl  aTOMOB € OJHHM BHEIIHUM S 3JIEKTPOHOM.
OCHOBHOM ypOBEHb ATOMOB IIEJIOYHBIX METaIOB. B030yX/JeHHbIE YPOBHM M CIIEKTpajbHbIE
CEpUM aTOMOB WICJIIOYHBIX MeTauloB. MHTeHcMBHOcTH B crnekTpax. CHeKTpel HOHOB
M303JIEKTPOHHBIX C aTOMaMU LIEJIOYHBIX METAJJIOB.

9. OcHOBBbI 00mIeill CHCTEeMATHKH CJO0KHBIX CHeKTpoB. Clio)keHHEe OpOUTANbHBIX U
CIIMHOBBIX MOMEHTOB U THIBI CBA3H. OO0I11ast XapaKTepUCTHKA HOpMaJbHOW CBSI3U. Tepmbl
KOHQUrypalui, COCTOALIMX U3 HSKBUBAICHTHBIX  3JEKTPOHOB. TepMbl  CMEIIaHHBIX
KOH(QUTypaluii, colepKalluX  AKBUBAJIEHTHBIE AIEKTPOHBI. MYIbTUINIETHOE paclleIIeHHE.
MynbTHILIETHI B CTIEKTpax. (j,j)-CBA3b.

10. Chnexkrpsl aToOMOB c ABYMS BHEIIHUMH S 3JIeKTPOHAMHU.
OOmrast XxapakTepUCTHKa CIIEKTPOB aTOMOB C JBYMsSI BHELIHMMHM 3JIeKTpoHamH. CIeKTp aTroma
renud. CHEeKTpbl aTOMOB ILEJIOYHO3EMENbHbIX MeTaoB. CHEeKTpbl aTOMOB LIMHKA, KaJMUS,
pTyTu. CMEIIaHHbIE TEPMBI.

11. CpoekTpsl aTOMOB C 3aNOJHAKIIMMHCA M 3aN0JHEHHBIMH P 000/J0YKaAMMU.

OO01mast XapaKTepHCTHKA CIICKTPOB € 3aMONHSIOIMMECS P 00omoukaMu. CIEKTpbI
aTOMOB C OJTHMM BHEITHUM 3JIEKTPOHOM. CIIEKTPBI aTOMOB C p obomoukamm p% p3 p*
CrekTpsl aToMOB TranonoB. CIeKTPbl aTOMOB HHEPTHBIX Ta30B.

12. Coektpsl  atomMoB ¢ jgocrpauBawumvucs d wu T obGosoukamm.

OCOOEHHOCTH CIIEKTPOB aTOMOB C JIOCTpauBaroIUMUCS obojoukamu. OOmIas XapakTepucTuka
CIIEKTPOB aTOMOB ¢ goctpauBatommmucs d oboroukamu. CrieKTpsl aToMOB ¢ d  000I0UYKaMH
3all0JTHEHHBIMA MEHee 4eM HarosioBuHy. CrekTpbl aroMoB ¢ 0 000J09YKaMy 3aroIHEHHBIMU
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HarosioBuHy. CrniekTpsl atromMoB ¢ d 00OJOYKaMH 3allOJIHEHHBIMHA OoJiee 4YeM HAaIOJIOBHUHY.

CriekTpbl aTOMOB C BHEIIHHMH S 3JIEKTPOHAMHM M 3amoyiHeHHOH d 000JI0YKOii. OO6mas

XapaKTEPUCTHKA CIIEKTPOB aTOMOB C JocTpanBatomumucs f 000JI0UKaMHU. CriekTphI

atomoB ¢ f  000J0YKaMu 3aMOIHEHHBIMU MEHEe 4eM HamnosnoBuHy. Crektpsl atomoB ¢ f

000JI0YKaMH 3aII0JIHEHHBIMU HAIlIOJIOBHUHY. CHGKprI aTOMOB C f O60JIO‘-IKaMI/I 3allIOJIHCHHBIMHA
Ooyiee YeM HAIOJIOBUHY.

13. Pentrenosckue CIIEKTPHI " Teparepuesas CIIEKTPOCKOIHUA.
OO011ast XapakTepUCTHKA PEHTTEHOBCKUX CIIEKTPOB IOIJIOIIEHUsT M ucHyckaHus. Teparepueas
CIIEKTPOCKOIIHSL. @usnueckne  npuHuunel  TI'Ll MCTOYHMKOB M IPUEMHHUKOB.

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

4.3.1. IlepedeHnb JJabopaTOPHBLIX padoT

No | Nepasnmena u | HammenoBanuenabopaTopHbix padotr | Tpyn Ouenounble | @opmu
/i TEMBI 0EMK cpelcTBa pyeMBbI
JUCIUILTAHBI OCTb e
(Motyis) (dacer KOMIIET
) CHIIMU
1 2 3 4 5 6
1. | Tema9 KauecTBeHHBIN ClIEKTpabHbIN aHamu3 | 12 Bormpocsr k OIIK-1
3a4eTy OIIK-2
2. | Tema10 KonuuecTBeHHBIN CIEKTpaIbHBIN 12 | oryers OIlK-1,
OIIK-2
aHau3
3. | Tema 11 [TonykonuyecTBEHHBIN CIEKTPaIbHBIN 8 Bompoce! k OIIK-2
a”Haius 3a4eTy OTIK-1
4 Tema 12 N3mepenne Temneparypsl Maa3Mbl 8 OTYETHI
JYTU CIIEKTPOCKOMUYECKUM METOIOM OIIK1
OIIK-2

4.3.2. IlepeyeHb TeM (BONPOCOB), BLIHOCUMBIX HA CAMOCTOSITEIbHOE H3yYeHUe CTYIeHTaMI
B paMKax camocTosTeabHoi padorsl (CPC)

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

1 BBenenue Bueayaurtopnas Nzyuenne W3 criucka HJIK onx12
pabora. Hay4YHOHU U OCHOBHOM U
CIIeIHaIbHOI JIOITOJTHUTEILHO
JTUTEPATYPHI, W IuTepaTypHI.
MOJITOTOBKA K
3aHATHUSM,
BBITIOJTHEHUE
3aJlaHuH T10
TeMmam,
BBIHECECHHBIM Ha
CaMOCTOSTEIIbHOE
W3Yy4YCHHUE,
KOHCIIEKTUPOBAHU 10




€ OTBETOB Ha
KOHTPOJIbHBIE
BOITPOCHIL.

OCHOBHBIE CBOMCTBA
ATOMHBIX CIIEKTPOB.

BueayauropHas
pabora.

N3yuyenue
Hay4YHOHU U
CHEIHATFHON
JUTEPATYPHL,
MOJTOTOBKA K
3aHATHUSM,
BBITIOJTHEHHE
3aJJaHuH T10
TeMam,
BBIHECEHHBIM Ha
CaMOCTOSTENbHOE
M3Yy4YCHHUE,
KOHCIIEKTUPOBaHU
€ OTBETOB Ha
KOHTPOJIbHBIE
BOIIPOCHI.

N3 cniucka
OCHOBHOM 1
JIOTIOTHATENBHO
U IUTEpaTyphl.

Hﬂ[{ OIIK.1.2

Bce temsr ¢ 8-11

BueaynurtopHas
paborta.

N3yuenue
Hay4YHOHU U
CHeUATBLHON
JIUTEPATYPBHL,
MOJTOTOBKA K
3aHATHUAM,
BBITIOJTHEHHE
3aJJaHUH I10
TeMaM,
BBIHECEHHBIM Ha
CaMOCTOSTEILHOE
H3Yy4YCHHE,
KOHCIIEKTHPOBAHU
€ OTBETOB Ha
KOHTPOJIBHBIC
BOIIPOCHI.

W3 ciucka
OCHOBHOH U
JIOTIOJTHUTEIHLHO
U IuTepaTyphl.

UK onx.1.2

Temsr 12 u 13

BueaynurtopHas
pabora.

N3yuenue
Hay4HOHU U
CIIEIUAJIbHOMN
JUTEpaTyphl,
MOJTrOTOBKA K
3aHATHUSAM,
BBITIOJTHEHHE
3aJaHUHN 10
TeMaM,
BBIHECEHHBIM Ha
CaMOCTOSITENIFHOE
U3y4YeHHE,
KOHCHEKTHPOBAHH
€ OTBETOB Ha
KOHTPOJIbHBIE
BOIPOCBHI.

U3 crincka
OCHOBHOH H
JIOTIOJIHUTEILHO
W IUTEpaTyphl.

UK onx.1.2

Bzaumoneiicteue
W3ITy9CHHUS C
BCII[ECTBOM.

BueaynuropHas
pabora.

N3yuenune
Hay4YHOH U
CHeIHaIbHOR
JTUTEPaTypHl,
MOATOTOBKA K
3aHATUSAM,

N3 cniucka
OCHOBHOU U
JIOTIOJITHUTENHHO
W IUTepaTyphl.

HJIK onx 12
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BBITIOJTHEHHE
3aJIaHAM T10
TEMaM,
BBIHECEHHBIM Ha
CaMOCTOSTENLHOE
W3y4eHHeE,
KOHCIIEKTUPOBAHU
€ OTBETOB Ha
KOHTPOJILHEIE
BOIPOCHI.

IToaroroBka k
3a4ery

BueayauropHas
pabora

N3 cniucka
OCHOBHOM 1
JIOTIOTHATENBHO
W IUTEpaTyphl.

Hﬂ[( OIIK.1.2

Tewmbl 1abopaTOPHBIX
pabort

AynutopHas
pabora.

- U3yueHue
TEOpETUYECKOU
YacTH

naboparopHoi

MeTtoanueckue
MaTepHabl K
1abopaTOPHBIM
paboTtam

Hﬂ[( OIIK.2.1

paboThr;
-oopMIIeHHE
pe3yIbTaToB
IKCTIEPUMEHTA;
- IOATOTOBKA K
OTYETY

4.4. MeToanyecKue YKa3aHHs 110 OPTaHU3ALHH CAMOCTOSITeJIbHONH PadoThI CTY/ICHTOB

Llenb camocTosITENbHON PabOTHI CTY/I€HTa — OCMBICIIEHHO U CaMOCTOATENbHO padoTaTh CHavaia
¢ y4eOHBIM MaTEepHAJIOM, 3aT€M C HAYYHOU MH(OPMAIUEH, 3aJI0)KUTh OCHOBBI CaMOOPTaHU3aIHN
¥ CAMOBOCIIUTAHUS C T€M, YTOOBI IPUBUTH YMEHHE B TaJbHEUIIIEM HETPEPHIBHO TIOBHIIATH CBOIO
npodecCHOHATBHYIO KBaTH(PUKALIHIO.

B yueOHOM mporiecce BBIIEIAIOT ABa BUJa CAMOCTOATENbHOM paboThI:

- ayIOWTOpHAasT — CaMOCTOSITeTbHAass padoTa BBIOJMHACTCS Ha Y4YeOHBIX 3aHATHSAX O[T
HETIOCPECTBEHHBIM PYKOBOJICTBOM IIPETIOAABATEINS U 110 €T0 3aJaHHIO.

- BHEayJUTOpPHas — CaMOCTOsTEIbHass paboTa BBIMNOJHIETCA CTYACHTOM 110 3a/IaHUI0
IpernoJiaBaTess, Ho 0€3 ero HemoCPEACTBEHHOTO YUacTHsL.

CamocTosTenbHast paboTa IOMOTaeT CTYJEHTAM:

1) Osaajners 3HAHUSMM:

- YTeHHue TeKcTa (yueOHUKa, TePBOUCTOYHHKA, JONOTHUTEIBHOM TUTEpaTypsl U T.11.);

- COCTaBJICHUE IIJIaHA TEKCTa, Tpaguueckoe u300pakeHHe CTPYKTYPbI

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

- paboTa co crpaBOYHUKAMU U IPYroi CIpaBOYHOM JIUTEPATYpPOH;

- 03HAKOMJICHHE C HOPMATUBHBIMH U MIPABOBBIMH JOKYMEHTAMU;

- yLIC6HO — MCTOANYCCKAA U HAYIHO-UCCIICAOBATCIIbCKAA pa60Ta;
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- HCMOJIb30BaHUE KOMIMBIOTEPHOU TEXHUKH, IHTEpHETa U 1. ;
2) 3aKkpenJIsAiTh U CHCTEMATH3UPOBATH 3HAHUS:
- paboTa ¢ KOHCIIEKTOM JICKIIUH;
- 00paboTka TeKcTa, MOBTOpHas paboTa Hajl y4eOHbIM MaTepHAIOM yuyeOHHKA, IePBOMCTOYHHKA,
JOTIOTHUTEILHOU JIUTEPATYPhl, AyAHO U BUACO3ANUCEH;
- IOJITOTOBKA IJIaHA;
- COCTaBJICHUE TAOJUIL JUTSI CUCTEMAaTH3aIMK y4eOHOTro MaTepuaa;
- IOATOTOBKA OTBETOB HAa KOHTPOJIbHBIE BOIIPOCHI;
- 3aroJHeHue paboudei TeTpan;
- aHanUTHYECKass 00paboTKa TEKCTa;
- TOATOTOBKAa MYJIbTUMEIWA IMPE3CHTAMH MU JOKJIQJ0B K BBICTYIJICHHIO Ha CEMUHape
(xoH(]epeHIuHU, KPYTIIOM CTOJIE U T.I1.);
- IOATOTOBKA pedepara;
- cocTapiieHne oubnrorpaduu UCIoIL30BaHHBIX UCTOYHHKOB;
- TECTUPOBAHUE U JP.;
3) ®opmupoBaTh yMEHHS:
- pellieHre CUTYAI[MOHHBIX 3a/1a4 U YIIPAXHEHUI 110 00pasiLy;
- BBITIOJIHEHUE pacueToB(Tpaduyeckue u pacueTHbIC paboTHI);
- IOJITOTOBKA K KOHTPOJILHBIM paboTam;
- IOATOTOBKA K TECTUPOBAHUIO;
- ONBITHO-3KCIIEPUMEHTaIbHAst padoTa;
- IOATOTOBKA K BBIMTYCKHOM KBaIM(PUKAIIMOHHOH padoTe.

Metoanyeckue yka3zaHHsl K BBITOJIHEHUIO JJAOOPATOPHBIX padoT:

- TOoApoOHOE ONUCaHKE IPOBEIECHUS IKCIIEPUMEHTA, 3HAKOMCTBO C OIIMCAaHUEM
nabopaTopHOil paboTHI.

- IIpH MOJYYEHUHU JOIYCKa MpPernoaaBaTenab o0paliaeT BHUMaHUe Ha TpeOOBaHUS K
OTYETHOMY MaTepHaiy.

- Oubnumorpaduueckue CupaBKu Ha UICTOYHUKH MH(OPMALIUY U CIIPAaBOYHBIN MaTepHUall.

- 4YepeJoBaHHE TBOPUYECKOW pabOTHI Ha 3aHATUAX C 3aJJaHUSIMHU BO BHEAYAUTOPHOE BPEMSI.

- BO BpeMs JOIYCKa JaeTcsl YeTKUN MHCTPYKTAXK MO BBHIITOJIHEHUIO CAMOCTOSTENbHBIX
3aJJaHUM, YKa3bIBAIOTCS LeIb, YCIOBUS BBIOJHEHUS, 00bEM PabOThl U CPOKH
BBITIOJTHEHUSI.

- Tpu oT4eTe J1abopaTOpHOM pabOTHI OCYLIECTBIAETCA TEKYLIIHHA yueT U

- KOHTpPOJb 32 CaMOCTOSITENIbHOM pabOTON CTYIEHTOB.

- JaeTcs olleHKa paboThl, 0000I11aeTCsl ypOBEHb YCBOEGHUS HABBIKOB CAMOCTOSATENBHOM 1
TBOPUYECKOH pabOTHI.

4.5. IIlpuMepHasi TeMaTHKAa KYPCOBBIX padoT (MPOeKTOB) (MPH HAJHMYUH)
KypcoBbie paboThl yueOHBIM IJIAHOM HE MPEIyCMOTPEHBI

V. YueOHo-MeTOnMYecKkoe U HHPOPMALIMOHHOE 00ecnedeHne TUCIUIIUHBI (MOIYJIs)
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1. 1.H.C. byxman, JI.M. byxman. Konnenuu coBpeMeHHOTO 00pa3oBaHus (J1a00paTOpHBIN
MIPaKTUKYM) u3. 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-Bo UT'Y, 2013.- 107 c.

3.ATOMHBI 3MHUCCHOHHBINA CIIEKTPaIbHBIA aHaIM3. MeToJ. yka3. Ja0.pa6./JI.W.1lenuHa,

B.B. Jlbzranos.- Upkyrck: U3n-so UI'Y. 2018.-44 c. CneunpakTukyM OMHUCCHUOHHbBIN
cunektpanbHbiil aHam3_PHYS 18-19 MKTE 29: meronudeckue yka3aHus K J1a00paTOPHBIM
paboram (isu.ru)

4. http://www.nsu.ru/materials/ssl/text/encyclopedia/spectroscopy.htmi
5. Tpybl 10 aTOMHO# CIIEKTPOCKOITUH Ha caiTe http://www.samaranews.ru/bes.phtml
6. bubnuotexa Mucruryra cnekrpockonuu PAH

7. 3aitnens A.H. [Ipokodses B.K. Paiickuit C.M.TabnuupicieKTpaabHbIX
nuHnil.1982.
8. Kamunun C.K., 3amsatun .M., [lepeBeptyn B.M. u np. Atnac
CHEKTpaJIbHBIX JTMHUU (7151 KBapIieBoro criekrporpada). M3n.Hayka. Anma-Ara. 1988.
9. N.Ky0a, JI.Kyuepa, ®@. [Tn3ak, M./[Bopkak, SI Mpa3. TaOiuiibl COBIAICHHI 110 aTOMHOM
cnekrpockonuu, 2000r.
10.http://www.Sspectroscopvmag.com/spectroscopy/

0) nepuoouueckue uz0anus
- HeT.
B) CHUCOK ABMOPCKUX MEMOOUUECKUX papabomox

1. B cucreme obOpasoBarenpHoro mnopraia MIY (http://educa.isu.ru/) pa3memieHb

MCTOANYCCKUEC MAaTCPHUAJIBI U 3alaHUA 110 JAHHOMY KYpPCY

2) baszwl aaHHblx, uH¢OpMaL;MOHHO-Cl’lp(l@O’{Hble U NOUCKOe6ble cucmembl
1) HBb UT'Y http://library.isu.ru/ru

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

4) BBC «Pyxont» http://rucont.ru

5) DBC «Aiidyke» http://ibooks.ru

V1. MaTepuaibHO-TeXHHYECKOe O0ecreyeHne JUCHUILIUHBI (MOTYJIs1)

6.1.Y4e6Ho-1260paTOpHOE 000pPY/AOBAHHE:

Crexrpansnsie npudopsl UCII-22, UCII-28. I'eneparopsl ayrosoro paspsana -2 u uckposoro
paspsna UI'-3. MukpoaeacutomerpMD-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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Matepuanbl: O6pa3iisl ctaneid u cruiaBoB. Habop 3TanoHOB Ha OCHOBE AIOPATIOMHHUS.
Conn, cozepKalmne SJIEMEHTEI MEPUOUYECKOMN CUCTEMEI JI.M.Menneneena.
BricokokonTpactHas yHuBepcaibHasmiieHka AGFA mpousBoactBo benbrun. CrnextpaibHble
¢doromnacTuHkU. ['paduTOBBIE 3MEKTPOIBI

6.2. IlporpammHoe obecnieyeHue:

VM HTEpHET UCTOYHUKU:

Hay4yHble MyOIMKaluu B pedepaTUBHBIX JKypHaIaX MO aKTyalbHbIM MpobiemMaM (pu3uku;
MaTepuabl HaydYHbIX KOHPEpeHInid. B yacTHOCTH Hay4yHAas 3JIEKTPOHHAs OMOIMOTEeKa
elibrary.ru; snekrponnas oudnuorexa «Tpyasl yaensix UT'Vy» (http://elib.library.isu.ru);
DNEKTPOHHBIE BEPCUU JKypHAOB: “Ycnexu pusndeckux Hayk”, “V3BecTus By30B (cepust
buzuka)”, “Ousnka TBepmoro tena’, ‘Ousnka u TeXHUKA
MOJIYIIPOBOTHMUKOB " WWW.Nanodigest.ru— MaTepeHer sxypHasl 0 HAHOTEXHOJIOTUSIX

6.3.Texnn4yeckue M 3J1eKTPOHHbIE CPEACTBA:

MynbTUMEAUHHBIA TPOEKTOP, JKpaH (M0 HEOOXOIMMOCTH), MENOBas WM MapKepHas
nocka. B xoze yueOHoOro mporecca UCoIb3yITCs TEXHUUECKUE CPeICTBA 00YUEHUS U KOHTPOJIS
3HAHUW CTYAEHTOB (NIPE3E€HTAlMH, KOHTPOJMPYIOIIUX IPOrpaMM, JIEMOHCTPAL[MOHHBIX
YCTAHOBOK),  HCIOJb30BaHUE  KOTOPBIX  HPEJYCMOTPEHO  METOJAMYECKOW  KOHLEMIUen
IIPENOIaBAHMS

V1l. O6pa3oBaTe/ibHbIE TEXHOJIOTUH

Buabi yueOHol padoThl OO0pa3zoBaTe/ibHbIC TEXHOJIOTHHU

1. | JTabopaTopHbie pabOTHI [IpoBeneHue 3aHATHI B MHTEPaKTUBHOM (hopme, Bhopme
POJIEBBIX UTP, HAPUMED, JTabopaTopHas padoTa
“KadecTBeHHBIN CIIEKTPaJIbHBIN aHanu3.”Pa300p KOHKpETHBIX
CUTYAIIMOHHBIX 3aJ1a4, HalpuMep, J1abopaTopHas 16
pabota “ KonndecTBeHHBIN CIIEKTpabHBIN aHAIHU3” U Ap.
Macrepkiiacchl POXOJIAT B BHJIE YIaCTHS CTY/ICHTOB B
MesxayHapoIHOH HIKOJIe MO JIOMUHECHEHIIMU U JIa3epHOM
¢du3uke.

VIll. Oueno4yHble MaTepHaJbl 1/l TEKYLEr0 KOHTPOJIS M IPOMEKYTOYHOI aTTecTalnu
@DOH/1 OLICHOUHBIX CPEJICTB MPE/ICTABIICH B IPHIIOKEHHH.
8.1.1. OnieHOYHBIE CpEACTBA JIJIS BXOIHOTO KOHTPOJIS

(MoOryT OBITH B BUJIE TECTOB C 3aKPBITHIMH HJIH OTKPBITBIMH BOTIPOCAMHU ).

8.1.2. OnieHOYHBIE CPEICTBA TEKYIIETO KOHTPOJIS
*Texymuil KOHTPOJIb OCYIIECTBISETCSA B YCTHON M MUCbMEHHOM (popMe IpH BHIOTHEHUN
CTyJE€HTaMH Y4e€OHBIX 3aJaHuil.



http://elib.library.isu.ru/
http://www.nanodigest.ru/
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TemaTuka KOHTPOJIBHBIX 33JaHUH U BOIIPOCOB IIPUBEICHA HUXKE.

IlepeyeHb KOHTPOJILHBIX BOIIPOCOB VISl CAMOCTOSITEJIbHOM PadOThI CTYIEHTOB

1. HaiiT OCHOBHOII TepM I HOpMallbHOH KoHurypauun ypana U (536d 7s?).

2. OmnpenenuTh BO3MOXKHbIE TEPMBI I KOHGHUIYPaIIH SKBUBAICHTHBIX JJIEKTPOHOB P2,

3. Paccmorpers KoHuTypanuio mapranna Mn (3d°4p?) u onpenennts ee TepM.

4. PacmmdpoBaTh 3aIUCh 11 aTOMa KucIopoa (ucxoanas 15°2s22p? kondurypanus) :
2p3(*S)3s°S

1. HaiiTu OCHOBHO# TepM JUIsl HOpMaIbHOUM KOHUTYyparuu HenTyHuit Np

(f*ds?).

2. OnpenenuTh BO3MOKHBIE TEPMBI 15l KOH(GHTypalii SKBUBATIEHTHBIX SIEKTPOHOB P°.
3.PaccMotpets kKoHdHryparuio Maprarna Mn (3d°4p?) u onpenenuts ee Tepm.

4 PacmmdpoBaTh 3amnch IS aToMa KUciopoa (ncxonHas 1522s22p* konduryparms) :
2p3(*S)3s°S.

1.HaiiTu ocHOBHOI TepM [U1s1 HOpMallbHOM KOH(pUrypanuu ypana U

(5f%6d 75?).

2.01peaenuTh BO3MOKHBIE TEPMBI I KOH(GHUTIYPAIUK SKBUBATEHTHBIX 3JIEKTPOHOB P2,
3.PaccmoTpeTs KoHburypamuio Mapraana Mn (3d°4p?) u onpenenuTs ee Tepm.

4. PacimdpoBaTh 3amuch I aToMa Kucaoposa (ucxoanas 1s22522p?* konduryparus)
2p3(*S)3s°S

1.HaiitTu 0cHOBHO# TepM Uil HOPMaJIbHON KOH(MUTYpatuu OepKInit

(f8ds?).

2.01peaenuTh BO3MOKHBIE TEPMBI I KOH(GHUTIYPAIUK SKBUBATEHTHBIX 3JIEKTPOHOB P .
3.PaccmoTpeTs KoHburypamuio Mapraana Mn (3d°4p?) u onpenenuTs ee Tepwm.

4. PacimmdpoBaTh 3amuch I aToMa Kucaopoa (ucxoanas 1522522p?* konduryparus) :
2p3(?P)3s°P

1.Haiitu ocHOBHO# TepM Ui HOpMallbHOU KOH(UTrypauuu Kropuii Cm

(5f'6d 75?).

2.01peaenuTh BO3MOKHBIE TEPMBI 1J1s1 KOH(QHUIYyPAIUK SKBUBATEHTHBIX 3JIEKTPOHOB P°.
3.PaccMotpets KoHdHTyparmio Maprarma Mn (3d°4p?) u onpenenuTs ee Tepm.
4.PacumppoBaTh 3ammuch Auls aToMa kKuciopoga (ucxomnas 1522522p* konpuryparus) :
2p3(%P)3s'P

1.HaiiTi ocHOBHO#! TepM s HopManbHO# koHpurypamuu ypasa U (5£36d 7s2).
2.0npeienuTh BO3MOKHBIE TEPMBI TS KOH(HUTypAIlii SKBUBATEHTHBIX SJIEKTPOHOB P2,
3.PaccMoTpeTs KoH(HUTYparmio KobanbTa (d'p?) 1 onpenennTs ee TepM.
4.PacumppoBaTh 3amuch Auis HoHa Mapranua (ucxoanas 3d° 4s? kondurypanms) :
3d°(°S)4s°S

IIpumeyanue: CTYyAeHT roToOB K 3a4eTy, €CJIM OH 3HAeT U MIOHUMAET OCHOBHbIE (hopMyJibI U
3aKOHbl aTOMHOW CIEKTPOCKOINMH, yMeeT MX NPUMEHATH /JIA PpelleHusl 3a4a4d, 3Haer

METO/AbI pelicHusd 3a/1a4.

8.1.3. OnieHOYHBIE CpeACTBA IS IIPOMEKYTOTHON aTTeCTaIluN

* [IpoMeXyTOUHBIH KOHTPOJIb — 3a4€T
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IIpuMepHBIH CIIUCOK BONPOCOB K 3a4eTy

Ilepeuenv ocho6HbIX NOHAMULL U ONpedeeHUl:

Cnektpanpubii  aHanu3  (CA).  IlpuHuunuanbHas — ONTHYECKas — CXema
CIEKTPAJIBHOTO npubopa. XapaKTEpPUCTUKU  CHEKTPAJIbHBIX  MPUOOPOB.
3aBUCHUMOCTh OCBELIEHHOCTH CIIEKTpa OT LWIMPUHBI BXOJHOW menu. HopmanbpHas
mIMpHUHA 11ed. BeIOOp panmoHalbHBIX YCIOBUM OCBEIICHUS IEIN U PETUCTPALIUS
CrieKkTpa. SBieHue “BUHbETUPOBAaHMS . OIHOJWMH30BBIN, ABYX- U TPEXJIMH30BBIN
koHzneHcop. KauectBennnli CA. Cxema TreHepaTopa [l IHATAHUS JYTH
nepeMeHHoro  toka. KommuectBennbli CA. (CxeMa  BBICOKOBOJIbTHOM
KOHJICHCUPOBAHHOW UCKphI. M3yueHune 3aBucHMOCTH (haKTOpa KOHTPACTHOCTH OT
BpPEMEHH MPOSBIECHUS U A. XapakTepuctudyeckas kpusas. YpasHenue lllenmapma-
Muza. ®opmyna Jlamakuna-Illeitoe. Meron Tpex »dTanoHoB. W3mepenue
TeMIiepaTypbl TiazMbl Ayru. [lepeuncnuth TpeOoBaHUs, NPEAbIBISEMbIC IS
yBEIMYEHHSI TOYHOCTU MeToja. [louemy BbiOMparoT nuHuu 1mHka: 3072 u 3075
anrcrpeM? BpiBecTu pacueTHyro (opMyiy I8 ONpeneNieHus TeMIlepaTyphl
J1a3MbI TyTH.

CTpyKTypa U CHEeKTPbI CJI0KHBIX ATOMOB
OrnpezenieHne SJHEPTeTUUECKUX COCTOSTHUM AJIEKTPOHOB B CIOKHBIX aToMax. Cio-
YKEHHE MOMEHTOB U THUIIbI CBSI3U JIEKTPOHOB B aTOME.
3acTpoiika 31eKTpOHHBIX 00onouek B arome. [Tpunuumn [Taynu. [IpaBuno Xynna.
OnTruyeckue CIeKTPhI CI0KHBIX aTOMOB.
DHepreTU4eCcKue ypoOBHU U ONTHYECKUI CIIEKTP aTOMa BO BHEIIHEM OCTOSSHHOM
MarauTHOM ToJie.(HopManbHblid 1 aHOManbHBIN dQdekT 3eemana, agdekr [anrena-
baka).

[Iporpamma cocraBiieHa B cOOTBETCTBUM ¢ DenepaibHBIM TOCYIapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJAPTOM IO HampaBieHUIO MoAroToBKU 11.03.04 DneKTpOHUKA U HAHODJICKTPOHUKA

[IporpamMma coctaBiena B coorBercTBuM ¢ TpeboBaHusiMu ®I'OC BO no HampaBieHHIo
noarotoBku 11.03.04 DnekTpoHUKa U HAHOYJIEKTPDOHUKA

Pa3zpadoruuk:
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[Tporpamma paccMoTpeHa Ha 3aceaHuu Kadeapsl o0Iel 1 SKCIepUMEHTAIbHON PU3UKU

K.M-(].H, noueHT Illenuna JI.M.
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Hacrosimmass mporpamma He MO:KeT ObITh BOCIPOM3BelleHA HU B Kakoil ¢opme 0e3

NpeABapUTEIbHOI0 NMCHMEHHOI0 pa3pelieHns Kadeapbl-pa3padoTunKka NPOrpaMMmbl.



