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Jlabopartopnas padora Ne 94

3HAKOMCTBO C PABOTOM YHUBEPCAJIbHOI'O MOHOXPOMATOPA -
CIIEKTPOMETPA. OITPEAEJIEHUE JIJIMH BOJIH CIIEKTPAJIbHBIX JINMHNUA
ATOMA BOZAOPOJA

Ienb paboThl — mporpagynpoBaTb MOHOXpomarop. OnpeaenuTs JJIMHBI BOJH
CIIEKTPAJIbHBIX JUHUNA BUAMMOM 4aCTH CIIEKTPa aTOMa BOAOPOAA

[IpubGopsl 1 npuHAAIEKHOCTH: TPUOOP YM-2, MyJbT NUTaHUS, BBICOKOBOJIBT-
HbII reHepatop «CrekTp-1», BBICOKOBOJIBTHAS pPTyTHAs JIamIa, HEOHOBAsI JJaMIIa, BO-
JOpOJIHAs pa3psiiHasi TpyOKa.

OO01e moJI0KEHUs

[IpocTedmmMMHU aTOMHBIMUA CUCTEMAMHU SIBJISIFOTCSL aTOM BOJIOPOJIa U BOJOPOJIO-
n0/100HbIE MOHBI, Y KOTOPBIX B MOJIE siApa HAXOAUTCS OAMH 3JIEKTPOH. EnuHCTBEH-
HBIM 3JIEKTPOH aroMa BOJOPOJA ABUKETCS B KYJIOHOBCKOM Iosie sijpa. M3 peumenus
ypaBHeHus Llpénunrepa, KOTOpoe MO3BOJISIET PACCUUTATH BEPOSTHOCTh HAXOXKICHUS
3JIEKTPOHA B COCTOSIHUHU C DHEPTUEH E, CIIeIyeT, 4YTO 3Ta IHEPIrUsl MOXKET IPUHUMATH
TOJBKO TUCKPETHBIE OTPULIATEIILHBIEC 3HAYCHHS.
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rme n=1, 2, 3, 4 .... — wensie uncia, R=1,097-10 M — HOCTOsSHHAS Punbepra,

¢=3-10% M/c — ckopocTh cBeTa B BakyyMe, h = 6,63-107* Jlx-c — nocrosuuas [InaHka.
Yucno n Ha3pIBaeTCs TIAaBHBIM KBAHTOBBIM YHCJIOM, OHO COOTBETCTBYET HOMEpY
HHEPreTHYECKOTO YPOBHS, Ha KOTOPOM HaXOTUTCS SJICKTPOH.

Habop nuckpeTHBIX 3HAUYCHUN dHEpruu K, o0pasyeT SHepreTUYECKUi CIICKTp
aToMa Bojiopona. Tak Kak mro0as CHeKTpalbHas JTUHUS BO3HUKACT MPHU IEPEXO0je
AJIEKTPOHA C OJHOTO JHEPTreTUYECKOr0 YPOBHS HA JIPYroil, TO ONTHYECKHH CIEKTp
aToMa BOJOPOJIa SBJISETCS TUHEHYAThIM. JITUHBI BOJIH CIIEKTPATbHBIX TUHUN OMHUCHI-
BaroTCs 00001eHHOM PpopmMytoit bambemepa:

LR, ()
A n:  n
I€ 71— HOMEP PHEPreTUYECKOro YPOBHsI, HA KOTOPHINA MEPEXOAUT JICKTPOH;
1 — HOMEP SHEPreTUYECKOr0 YPOBHSI, C KOTOPOTO MEPEXOAUT JICKTPOH.
CrekTpaibHble JIMHUM TPUHATO TPYNIUPOBATh B CIEKTpajbHblEe cepuu. B
KKy CEpUI0 BXOIAT BCE JIMHUU C (PUKCUPOBAHHBIM 7;, T.€. OTHOCSIIUECS K TIepe-
X0y aTtoma (MPU U3IYYEHHH) HA OJUH U TOT K€ HIKHUU YPOBEHb C PA3ITHUHBIX
BEPXHHUX.
Ceputo ¢ n;=1 (n, =2, 3, 4,...) Ha3pIBaIOT cepueit Jlaiimana, JInHUM HAXOAATCS
B 00J1aCTH yIbTPa(UOIETOBOTO U3ITYUCHUSI.
Cepust ¢ n; =2 (ny=3, 4, 5,...) HocuT Ha3BaHue cepun banpmepa. Uerbipe
NIEPBBIC JIMHUHM 3TOW CEPUU JIeKAT B BUIUMON YacTH CIEKTpa W O0003HAYAIOTCS
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Hq, Hp, Hy, Hs. OcTranbnele nuanu cepun banemepa HaxoaaTcs B 001acTu yabTpadu-
0JIETOBOTO U3JIyYEHHS.
Cepuucn;=3 (n,=4,5,6,...) — cepus [lamena,
ni=4 (n,=5,6,7,...) — cepust bpekkera,
ni=5 (n,=6,7,8,... ) — cepus [lpynna.
DT cepuu HaXOAATCs B MH(paKpacHON 4acTh CHEKTpaA.

B crnekrpockonuu ypoBHM 3HEPIHMHM MPHUHATO M300pakaTh TOPU30HTAIbHBIMH
JUHUSAMH, a TIEPEX0abl MEXKy HUMH — cTpenkamu (puc. 1). Crpenkam, HarpaBieH-
HBIM OT BBICHIMX YPOBHEW HEPrMM K HU3IIUM COOTBETCTBYIOT JMHUHU HM3TyYCHUS,
CTpeJIKaM, MPOBEJACHHBIM B OOPAaTHOM HaIlPaBJICHUU — JTUHUU TOTJIOLIEHHUS.
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Onucanue 3KCepUMEHTAIIbHON YCTaHOBKU

JI1st u3ydeHus: ONTUYECKUX CIIEKTPOB UCMOJB3YETCS CTEKISTHHO-IIPU3MEHHBIA MOHO-
XpomaTop-cekTpoMeTp YM-2, mpeaHa3sHayeHHbIM ISl CHEKTPAIBHBIX HCCIIEIOBAaHUN B
nuana3zone JiuH BoaH oT 380 uMm 10 1000 aM. OnTryeckasi cxema CIeKTpOMETpa MokKas3aHa
Ha PUCYHKE 2.

Caet uepe3 BXOJHYIO eNb | momnaiaer Ha 0ObEKTHB KOJUTUMATOPa U MapaJlIeIbHBIM
My4YKOM TOMNaaeT Ha AUCIEPTUPYIOlLyo mpu3sMy 3. BxoaHas mienb cHaOXeHa MUKPOMET-
PUYECKUM BUHTOM 2, KOTOPBIM MO3BOJISET OTKPBIBATH LIEIb HA HYXKHYIO BEJIMYUHY IS MO-
JYy4Y€HHs] JOCTATOYHON MHTEHCUBHOCTH JIMHUM. [lon mpsAMBIM yrioMm K MOAArOLIEMy MYy4Ky
CBETa MOMEIIAECTCS BXOAHAs TpyOa CIIEKTPOMETPa, COCTOsAIIAsA U3 00bEKTHBA 4 U OKyJispa 5,
B (hOKAJIbHON TIJIOCKOCTH OOBEKTHBA PACIIONOXKEH yKa3arenb 8. [loBopaunBas mpu3MEeHHBIH
CTOJIMK 6 Ha pa3HbI€ yIJIbl OTHOCUTEIBHO MAIA0IIETO MyYKa MPY MOMOILIHA MUKPOMETpUYe-
CKOTO BUHTA 7, HaOJIOJAIOT Yepe3 BXOAHYIO IIENb PAa3IMUHbIC YYaCTKH CreKTpa. MUKpo-
METPUYECKUI BUHT CHaOXeH OTCUETHBIM Oapabanom. lyis mpoBeneHust HaOMIOACHUM HC-
TOYHUK CBETa HEOOXOJUMO YCTAHOBUTH HA ONTUYECKON CKaMbe TaK, YTOObl OOBEKTUB KOJ-
JAUMaTopa ObUT PABHOMEPHO OCBEIIEH.

<AL 1
N

Pucynok 2.

HoaroroBka k padore
(omeemwl npedcmasums 8 NUCbMEHHOM 8UOE)

1. Kakoga mienb paboThi?

2. Kak nmpowusBecTu rpaayupoBKy crekTpomerpa? CHeKTpbl KaKMX 3JIEMEHTOB 1IeJ1eco00-
Pa3HO AJIsl TOTO UCTIOIb30BAThH?

3. 3anumure Gopmyity, o KOTopoit Bel OyieTe paccunThIBaTh 3HAUCHUS IJIUH BOJH aTOMa
Bojgopoja. [losicaute cmbicn 0603HaueHnid. Kakue 3HaUeHUS TPUMYT 7; U 1y JUTSL KX I0U
Ha0JIt01aeMoi TMHUN?

BoinosiHenne padoTbl
3aganue 1. ['pagyupoBka cnekTpomeTpa

[IporpanyupoBarh CEKTPOMETP — 3HAUUT YCTAHOBUTH CBSA3b MEXKIY JJIMHOW BOJIHBI
HaOJII0aeMOH CIIEKTPAIbHOM JIMHUM U YTJIOM MIOBOPOTA MIPU3MEHHOI'O CTOJIHKA.

['panyupoBKa MpOU3BOAUTCS MO CHEKTpaM PTYTH M HeoHa. Tabiuia CreKTpaabHbIX
JMHUAN 3THX 3JIEMEHTOB NPUBEJCHA Ha paboyeM MecTe.

Hauyunath rpagyupoBky Lienecoo0pa3Ho ¢ KpaiiHel (puosieToBOM JuHUM pTyTH. s
rpagyupoBKH MpHOOpa B KPACHOM YaCTH CIIEKTpa CIEAYeT M0JIb30BAThCs HEOHOBOW JIaMIIOH,
CHEKTP KOTOPOU O0oraT KpaCHBIMU JIMHUSIMH.
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. BKJIIOYNTH MyJIBT NUTAHUS B CETh.
. Bkmrounts TymMOnep ceThb. BxmrouuTh pTyTHYRO Jammy TymOsnepoMm «iamma JPII» wu

Ha>XaTHUEM KHOIIKHK Ha ITaAHCJIH IT1YJIbTAa IIMTAaHHA.

. HaifTu cnextpanbHble JIMHUHM PTYTH U MOJIYYUTh UX PE3KOE TOHKOE N300pakeHue.
. Bpamas 6apaban, mociegoBaTeIbHO COBMENIATh OCTPHUE yKaszaTenls ¢ KaKAOW JTMHUCH

CHEKTpa M MPOM3BOAUTH OTCUET MO jAeieHusM Oapabana. IlpoumsBens usmepeHus s
KENTBIX TUHUM PTYTH, damity JIPIII BBIKIIFOYUTS.

. YCTaHOBUTh Ha ONTHYECKOM CKAMbE HEOHOBYIO JaMmIly M MpOrpaayupoBaTh Npubop B

KpacHOW 00JIaCTH CIIEKTpa.
3ananue 2. OnpeaeneHue AJIMH BOJH CIIEKTPaIbHBIX JIMHUIA BOJOPOIa

B omnmwiTax mo HU3MCPCHUIO OJIMH BOJIH CCPHH BaJ'II)Mepa HCTOYHHUKOM CBCTa CIYIKHUT

BojiopoaHas TpyOka. CieayeT OTMETHTD, YTO B CIIEKTPE BOJOPOAHOMN TPyOKH HApsIy C JH-
HUSIMU aTOMHOTO CHEKTpa HAOIIOJAETCs CIEKTP MOJIEKYJISIPHOTO BOAOPO/1a, TO3TOMY MOUCK
HY’KHBIX JIMHUH 1esiecoo0pa3Ho HauuMHaTh ¢ HanbOosiee MHTEHCUBHOW KpacHoM nuHuu H,,
BTopas JmHus Hg — 3enéno-romy0as. B mpomexyTke MeXy HMMHU pacroyiararoTcsi He-
CKOJIbKO KPAaCHO-XKENTBIX M 3€NEHBIX MOJEKYIAPHBIX 1ojoc. Tperbs nuuus H, — cune-
¢uoneronas. [lepen 3Toil TMHUEN pacnoNoKeHbI ABE ciadble MOJIEKYISIPHbBIE MOJIOCHI CUHE-
ro usera. YerBépras nunust Hs — ¢uoneroBas. E€ yna€rcst HailTh nUIIb B HEKOTOPBIX JK-
3eMILIApax BOJOPOAHBIX TPYOOK.

l.

2.
. [IpousBectu oTcuér no H6apabany A HAOIIOJAEMBIX CIIEKTPAJIbHBIX JIUHUN aTOMapHOIO

[98)

—

(98}

BcTaButh BoopoHyto TpyOky B BeICOKOBOJIBTHBIN reHepaTop CIIEKTP-1 u BriatounTh
ero.

[TomyuunTs pe3koe n300pakeHne BUANMBIX JIMHUHN CIIEKTpa BOJOPOJIA.

BOAOpPOJA.

Odopmiienne oTuéTa

1. PacuéTnl

. [TocTpouTh rpagyupoBOUYHYIO (AMCIEPCHOHHYIO) KPUBYIO, OTKJIaAbIBasl MO OCU aOCIHCC

IIOKa3aHHuA 6apa6aHa, a I10 OCH OpJAHHAT — JJIMHY BOJIHBI CIICKTPAJIbHBIX JIMHUH.

. Ilo rpanynpoBOYHON KPUBOU ONPEAEIUTD AJIMHBI BOJIH JIMHUM CIIEKTPA BOAOPOLA.
. BpruncnnTh TEOpETHUYECKUE 3HAYECHUS JJIMH BOJIH CHEKTPAJIbHBIX JUHUN BOJOPOJA, MC-

nosb3ys hopmyiy (3).

2. 3ammra padoTbl
(omeemwt npedcmasums 8 NUCbMEHHOM 8UOE)

. KakoBo Ha3HaueHue cnekrpomerpa’?
. Hapucyiite cxemy 3HEpreTuuecKkux ypoBHEH aTroMa BOLOPOAa.
. Ha cxeme sHepreTnueckux ypoBHEH M300pa3UTe MEPEXO/bl, COOTBETCTBYIONINE PA3JIAY-

HBIM CIICKTPAJIbHBIM CCPUAM.

. YKaX(I/ITC, KaKHC IICpeXoabl COOTBCTCTBYIOT MHUHUMAJILHOM M MAaKCHUMaJbHOM JJIMHAM

BOJIH BUJMMOM YacCTHU CIEKTPa aTOMapHOTO BOJOPOA.

. CpaBHI/ITe 9KCIICPUMCHTAJIbHO ITOJTYYCHHBIC 3HAYCHUW A JIMH BOJIH C paCCUNTAHHBIMHA 3HA-

YCHHAMMU. C,Z[CH&IZTC BBIBOA.
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ITPOTOKOJI
M3MEPEHHH K JlabopaTtopHoii padore Ne94
Brimonuun(a) ['pynma
Ne i/m Hctounuk [Bet A, Otcuér mo 6apadany,
CBETa JTHHUH HM o’
1 PrytHas namma ¢dbuoneronas 404,7
2 ¢buoneroBas 407,8
3 CHHSIS 433,9
4 CHHSIS 434,8
5 CHHSA 435,8
6 romy6as 491,6
7 ronyGas 496,0
8 3eNnéHas 546,0
9 HeonoBas namma xénras 577,0
10 wEran 579,0
11 wEran 585,3
12 KEnTast 588.,2
13 OpamKeBast 594.4
14 OpaHXeBast 597,6
15 KPaCHO-OpaH)K 603,0
16 KPaCHO-OpaH)K 607,4
17 KpacHO-OpaHX 609,6
18 KPACHO-OpaHK 614.3
19 SIPKO-KpacHas 6164
20 SIPKO-KpacHas 621,7
21 SIPKO-KpacHas 626,7
22 SIPKO-KpacHas 630,5
23 SIPKO-KpacHas 633.4
24 SIPKO-KpacHas 638.3
25 SIPKO-KpacHas 640,2
26 KpacHas 650,5
27 KpacHas 653,3
28 KpacHas 659,9
29 KpacHas 667,8
30 KpacHas 671,7
1 Bomnopoxnas TpyOka KpacHas
2 3enéno-romyoas
3 cuHe-pHuoIeT
4 ¢duoneronas

Jlara

[Toanuce npenogaBarens




