XapkiBchbKUM HallioHANBHUN yHIBepcuTeT iMeH1 B.H. Kapasina

®akynbTeT PBEKC

CrnemianeHicTh — 105 («IIpuknanna ¢i3zuka 1 HaHOMaTEpiaan)

Cemectp — 5

®opma HaBYaHHS — JICHHA

PiBeHpb BuUIO1 OCBITH (OCBITHRO-KBaTI(PiKAI[IHHUM pIBEHB) — OaKagaBp
Hapuanpna auciumiina — ¢izuka (po3aun «Pi3uka atoMa Ta sijiepHa Gpizukar)

3ABJJAHHS Ne 1
10 PYOi’KHOT0 KOHTPOJII0 Ne2 3 (pisuku

1.06mee ypaBuenue lllpenunrepa. YpaBHenue Illpeaunrepa s cTanuoHapHbBIX
coctostHui. CTaHaapTHBIE YCIOBUS, YCIOBHE HOPMUPOBKHU. [IoHATHE CTaMOHAPHOTO
COCTOSIHHSI B KBAHTOBOM MeXxaHuKe. DU3HYECKHMI CMBICT BOJHOBOM (PYHKIMU.
[IpuHIUT CYyNEpIIO3UIIMKA BOJTHOBBIX (DYHKIIHIMA. (5 6amnoB).

2. Brmucarh cnekTpajibHble 00O3Ha4YeHUsI TEPMOB aroma, Haxonsmierocs B F —
COCTOSIHMH, €CJIU U3BECTHO, YTO 3TOMY COCTOSHHUIO COOTBETCTBYET MSATHh Pa3IUUYHBIX
3HAYCHUW KBAHTOBOT'O yncia J. (5 6amnoB).

3.3agauya. OIuLEHUTHP C TIOMOIIBIO COOTHOUICHHS] HEONPEICICHHOCTEH OSHEPTHUIo
OCHOBHOTO COCTOSIHUSI aTOMa BOJIOPOAA. (10 6anmoB).

4.3anava. KopoTKOBOJIHOBOM IpaHMIIE TJIABHOM CEpUU aTOMa HaTpUs OTBEYAET JJIMHA
BOJHBI A=243 HM. HaliTh: a) moTeHIMaa MOHU3AMMHU @ aToMma; 0) puaOEproBCKYIO
MONPABKY s . (10 6annoB).

3ABJJAHHS Ne 2
10 PYOi2KHOTO KOHTPOJII0 Ne2 3 (pi3ukn

1.OnekTpoHHass KOH(UTypalys MHOTOAJIEKTPOHHBIX aTOMOB. ATOMHBIE TEPMBI.
DJIEKTPOHHBIE 000JIOYKH U TTOJA000JI0UKH aTOMOB. [IpUHIIUIBI 3aTIOTHEHUSI aTOMHBIX
o0oouek u nmogodosouek aromoB. [IpaBuna XyHna. (56amnoB).

2.Kakue 3HaYeHHUsT MOKET UMETh OpPOUTAIbHOE KBAHTOBOE YMCIIO L crcTeMbl U3 ABYX
P — 3JIEKTPOHOB U 0HOTO f — 31ekTpoHa? (5 6amoB).

3.3apava. Yactuma ¢ maccoii M u 3Heprueit £ = [ 5B HaneTaeT cjieBa HampaBO Ha
NOTeHIMAIbHBIN Oapbep, uMmeronuii Bua crynenbku: U = 0 mpu X <0 u Uy = 5 9B
npu X >0. Onpenenuts 3¢p(HEKTUBHYIO INTyOMHY NMPOHUKHOBEHHUS YaCTHUIBI X,5 B
obnacte X >0, T.e. pacCTOSTHUE OT TpaHUIbl Oapbepa O TOYKU, I/i€ IUIOTHOCTb
BEPOSITHOCTA YMEHBIIAETCS B € pas. (10 6annoB).



4 3anava. Kakoii sddexr 3eemana (IpocToil WM CIOXHBIA ) HAOIIOJAETCS TPHU
paciieryieHud B €1a00M MAarHUTHOM TIOJI€ CHEKTPaJbHOW JIMHHUH, OTBEYaIOLIeH
nepexogam: a) °D,—°P, , 0) °R,,—?S,, ? W300pa3uth kapTtuny nepexonos. (10

0aioB).
3ABJIAHHS Ne 3
10 pyOikHOro KOHTpOJII0 Ne2 3 izukn

1.IIpoxoxaeHne MHUKPOYACTHI] Yepe3 MOTEHUUAJIbHBIN Oapbep KOHEYHOW IIUPUHBI.
Koaddumment otpaxkenuss Oaprepa W Kod(PIUIMEHT Npo3padHOCTH Oapbepa, HX
(bU3HYECKHIT CMBICTT. (5 6amnoB.).

2.IlepeuncnuTh XUMHYECKHE OJJIEMEHTHI TIEPUOJAMYECKON cucTeMbl MeHesneena,
AJIEKTPOHBI KOTOPHIX MOCIEIOBATEIILHO 3aMOJHAIOT 00O0JIOUKY C TJIaBHBIM KBAaHTOBBIM
guciIoM N=2. YKa3ath Il HUX OCHOBHYIO AJICKTPOHHYIO KOH(pHUTypamnwuio. (5 6aJion).

3.3agaua. 1300pa3uTh KapTUHY NEPEXOA0B, BO3HUKAIOIIYIO B CIA00OM MarHUTHOM
noje B mexnay cocrosHusiMu  ‘Pu'S,. Onpeneiautb 4acTOThl CIIEKTPAJIbHBIX JMHUMH,

€ClIi B OTCYTCTBHE IIOJII yKa3aHHBIN IMEpexo] JaeT JIMHUIO C 4acToTod wo . (10
OaJIIoB).

4 3anava. [lpu Hanpsbkenun U, =16kB Ha PEHTTEHOBCKOW TpyOKe BO3HHMKaeT L —
cepusi XapaKTepUCTUUECKOTO u3NIydeHusa. Kakum [0mKHO OBbITh HampsbkeHue U,,

4yTOOBI B CIIEKTpE M3My4yeHus nossuiack K — cepusi? [lonpaBka o B 3akoHe Mo3nu 11t
K — cepuu paBna 1 u ansa L — cepun paBna 7.

3ABJIAHHSA Ne 4
10 pyOisxkHoro koutposto Ne2 3 pi3uku
1.IIpocToii u cinoxHbiil 3P dext 3eemana. (5 6annoB).

2 Kakue W3 IEPeurCIIEHHBIX HIKE NEPEXOJ0B 3alpelleHbl IPaBuIaMKu 0TOopa s

OHHOSHCKTPOHHBIX aTOMOB:
2 20 .m\2 20 .2 26 a2 2 o2 2

DDy, —>P532) Dy, —>5,3) °Fy ), > Py 534) °F; ;7 Ds35) Dy, >Ry 5. (5 6amnoB).

3.3apava. Ha ckonbko koMmoHeHT pacmienutcs B onbiTe [lITepna u ['epnaxa mydok:
a)aTOMOB BOJIOPOAAa B OCHOBHOM COCTOSIHMM; 0)aTOMOB BaHaaus ,) B OCHOBHOM

cocrosiHuH ‘F,, ? (10 GannoB).

4 3anava. Kakoii sdpdexr 3eemana (IpocToil WM CIIOXKHBIA ) HAOIIOJAETCS TPHU
pacuierieHn B CJIa00OM MAarHUTHOM TIOJI€ CIEKTPaTbHON JIMHHUH, OTBEYAOIICH
nepexony: a) °P,,—°S,,,, 0) 'D,—'F,? NU300pa3uts kapTuHy nepexonoB. (10 6amioB)

3ABJIAHHS Ne 5

10 PyOi’KHOT0 KOHTPOJII0 Ne2 3 pisuku



1.BosiHOBBIE CBOIMCTBAa KBAaHTOBBIX YacTHL. BomHbl ae—bpoiinsa. Ou3ndeckuil cMbICT
BOJTHOBOM (hyHKIMU. CBOMCTBA BOJHOBOM (DYHKITHH. (5 GamnoB).

2.MexaHn4yeckrue MOMEHTBI aTOMOB, WX KBaHTOBaHME. [lonHbBIH HAOOp KBaHTOBBIX
YCeJl, OIMCHIBAIOIINX COCTOSIHUE aToMa U UX (PU3UUYECKHUI CMBICIL. (5 6amnoB).

3.3agauya. OmnpenenuTh COIMHOBBIA MEXaHWYECKMH MOMEHT aToMma B COCTOSIHMM D, ,
€ClIi MaKCHMaJjbHOE 3HAYCHHE MPOEKIIMM MAarHUTHOIO MOMEHTa B 3TOM COCTOSIHUU
pPaBHO YeTbIpeM MarueroHaMm bopa. (10 6amnoB).

43anava. Ilpm yBenwYeHMHM HaANpPsDKCHWST Ha PEHTIEHOBCKOHW TpyOKe OT
U,=10kB oo U,=20xkB WHTEpBaJl JUIMH BOJH MeXAy K, — JHUHUEH U

KOPOTKOBOJIHOBOM TPAHUIICH CIUIONIHOTO PEHTTEHOBCKOIO CIEKTpa YBEIUYUICS B
n =3 paza. Onpenenutrb MOPSIKOBBIA HOMEpP 3JIEMEHTAa aHTHKATOJla 3TOM TpyOKU

(mompaBka o =1). (10 6ansoB).
3ABJIAHHS Ne 6
710 MOZYJIEHOTO KOHTpOJIt0 No2 3 (hi3uku
1. Dddexr Iamena—baxa. (5 6annoB).
2.1Ipocreimme ciryyan JBUKEHUS KBAHTOBBIX YacTUL]. KBaHTOBBIN OCHMILIATOP.
(5 6amoB).

3.3apaua. Ha ckonmpko koMmoHeHT pacmienutcs B onbiTe lltepna u ['epnaxa mydok:
a)aTOMOB BOJIOPOAAa B OCHOBHOM COCTOSIHMM; 0)aTOMOB BaHaaus ,) B OCHOBHOM

cocrosiHuu ‘F,,, ? (10 6asoB).

4 3anauva. Kakoit >¢dext 3eemana (mpocToil WJIM CIOXKHBIM ) HaOMtOmaeTCs MpHU
paciieryieHu B C€1a00M MAarHUTHOM TIOJIe CHEKTPaJbHOW JIMHHUH, OTBEYaIOIIeH
nepexony: a) °P,,—°S,,, 0) 'D,—'F,? N300pa3uth KapTHUHY NEPeX0J0B. YKa3aTh
KOJIMYECTBO JIMHHMA, KOTOPHIM OHM OTBEYAIOT, TMPU HAOIIOICHUHM BIOJb IOJIT M B
NONIEPEYHOM HANPABIICHUU. (10 GannoB)
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