onpesieigeTcs HPOUBBEIeHUEM Poy, Ilpu Gonpiiix snavenusx pis»
BEJIMYUHLE My, OObITHO Manbl, ¥ HaoGopor. B outmueckoit aKTHBIO-
CTH MOTYT ObITh CYHIECTBEHHBI CJIA0BIE IIOJOCHI € MAJHIMI Po;, HO C.
Gonpuiumu m;,. Tarue molock He BHOCAT 3aMETHOrO BKIANA B I10-
JAPABYEMOCTD, B, HE yUHTHIBAET pOJM cIalbix IOJIOC.

Brnaxy B, npmGnm:kenno OueHHBaETCA ¢ HOMOIIbI0 TaK HAasblBae-
Mol 00nosaerTponuoll modeau. Ipmvenscetes Qopuyna (5.27), no
2 PacecMaTpUBAIOTCA JIMIUL BIEKTPOHbLI  XpoMohop-
HBIX TpyIn, OTBETCTBEHHBIX 3a MINHHOBOIHORGE:
norinomenne. XpoModopHas rpynma (Hanpu-
Mep, mentugHas cssi3s — NH—CO— uw r. 1)
OOBIYHO IJIOCKASE M ONTHYECKON AKTHBHOCTH He
nveer. Ho, Haxousich B acHMMETDIMHOM MOle O~
CeJHMX AaTOMOB XWDAJBHON MONEKYJBI, TpyIna
naeT Bwiaan B P,. ONHOdNEKTpoHHAA MOIENL jeii-
{ CTBUTENBHO I1O3BOJIAET XOPOIO OMHCATH AMCIEp-

CHIO ONTHYeCKOM AKTHBHOCTH I, B OCOOEHHOCTH,

Puc. 5.16. TIlpo- AJIOB u K/l B mojoce morionieHun xpomodopa.

g;‘;;l‘l{leac’; . h;‘}’é‘;;g: Ha ocuose aroit monemnn yaaeTes ¢ xoporueir 101~

110t Momexyqr  HOCTPIO  BEIYHCIATE BpAIMATeNBHbIE ~CINIL LA
(Kyn) DIEKTPOHHBIX NePexoToB B XpoMoQOPHEIX Tpyl-
. nax. Vsmenenne KoundopManum MOJIEKYJIbl MeHAET

B:. Teopmn ¢ ycuexoM Obina npwMernena UiA KoHPOPMAHUOHEOIO

aHAJIMBA TEPIEHOB, CTEPOMIOB M T. 1L
{\' CoBpeMeHHOE pa3BUTHE CHEKTPONOJIAPHMETDPHHE HEHOCPEIACTBeHRO:

CBAZAHO C HCCIEIOBAHUAMIT CTPYKTYpPBl MPHPOILHBIX . COEINHERTI ~—

¢ Guoopramuveckoil xummeli u Momexyanpuoil Gmosorneii. B passu-

TAM cneKTpomonmpuMeTpan Obino TP prana. B csoe. Bpema mid

XApPAKTEPHCTHKH MOJEKYJl 0 KPUCTANIOB OFPAHHYMBANICH. 3N1ATeHIIA-

MM @y, UPH OJHOH JNHE BOJHBI CBeTa. JTO 1aBaJO OUCHH CRYIIYIO-

wagopMaruio. B panbHeiilieM o0paTHINCh K H3MEPEHWIO JIUCTIePCIHN

BHe obmacTu morioiennsa. Hawkomell, B mocuentee BpeMs H3MEPAIOTCH

spdert Korrona (AJIOB) u HJI B momocax moriorieHis BeulecTsa.

IT1o HaumGonee MHGPOPMATHBHO, HO TpebyeT BHICOKOIl YyBCTBHTEILHO-

¢TH anpapatypsl (maMepenne ppamenus c¢ TouHocThio Mo 107* rpax)

M BO3MOMKHOCTH W3MEPEHiil B HHUPOKOM HHTEpBAJe UIHH BOJI (LISE

genros Braots o 180—230 am).

7

§ 5.7. Eerecreennas onrtnuecKas akTHBHOCTh OGUHONOMIMEpOH

[TpuMenuTenbrO K nmonmMepaM PAIIOHAJBIIO BHPAKATHL OMTHIE—
cxoé Bpamenne n HJ[ B Beimuumnax, OTHECEHHBIX K OTHOMY MOHOMe-
py. Cpelnee BpameHNe MOHOMEpA OMPEIeIseTCA KaK

, M,
m =.1—06'(Pyn’ (536)

rge M, — cpeinAa M. M. MonoMepa. I'py0blil yuer BAUAHHA pacTBO-
purens cocrout Bo BBexenunm mompasku Jlopemrna, Bmecro m’ gpm-
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MeHseTcda NpHUBEEHHOE Cpennee Bpaulenme MOnoMepar

~, 3 , 3 M
M ™= Ty a0 P (5.37)
TAe n — mOKasaTeaL npeiaomaenus cpens. Hasa soast npa 20°C muo-
sxntens Jlopenrua 3/ (n*+ 2) menserca or 0,7945 npu 600 um mo
0,7306 npn 185 um,

BuonoanMepsr B psaApne cayuaeB o0nanaioT [ABOAKOI . XHpadbs
HOCTLIO — XHPAJAbHOCTHI0 MOHOMCDIHBIX 3BEHLER UM XWPANbHOCTHIO
o-culipadeil 6elKOB m NOAMNENTHNOBR WU ABYCHUPAALIBIX YIACTHOB
HYRKACUHOBLIX KicaoT, Ilpu monmofi jenaTypamiu, T. €. Opu lepexo-
Jax enupans — KayGoK, COXpanfieTcsa AHIIbL XHPAJbiOCTh MOHOMEPOB.
CoOTBETCTREIIHO TH MEPEXOIH CONPOBOHTAIOTCA PE3KMMH U3MeHeH I~
Mu ppamenns 1 RJ[. 9ru xapakTepucTUKH 04€Hb YYBCTBHTENLHBI K
naMmenennsm kondopmanuit, C nomompio AJLOB u K]l ynaetcs mory-
YaTh LEHHBIE CBEJIEHHUA O ROH(bopmauymx BUOMOANMEPOB H UX MBMe-
HenunnIx, o

Brani . o1- 06sacTu coberpennoro moriomenus pasa moboii moae-
KYJapaof cUCTeMbl MOMKHO BEIPa3WUTh IIPHBEJIEHHOE BpAIICHIE MOHO-
Mepa B Bifle cyMMb OAnmowienubix gopuya Jpyde (cp. (5.27))

N a. X“
: 5.38
2 o (5.38)

Bnech A — AIWHA BOANGL NalaloOMero cpeTa, A; N @; — KOHCTAHTHL
Tpubauskenuno ypasneune (9.38) saMenaercsa . 01nO4NenHoOi ¢op-
Myaoil
2
~ a 7‘«1
m' =t (5.39)
2T — 22 : _
Ora dopMyaa XOpoino ONNCHIBIET ONTHYECKOE BpaHleHHe INOJHAMUHO-
KUCHOT B cocToannm Kaydra, ecam A, = 268 nM. [laa a-coupain momns-
110 noabsoBaTLea gopmyaold Modigura
(a) 2 (@)q 1
~ A2 N B,
- 2 2 2y2?
A—ad (=2
() () o . .
e a,” w by" —woucranTel. Bropoit wien xaparrepmsyer BRJIag ¢BTO-
_ poii xapansnoctiy. Popmyay (5.40) caeayer cuurath IMIHPHIECRON.
Cornacne dopmyan (5.40) ¢ ompiroM 10a g-cunpaln noiyyaertcs
11pu Ao = 212 nm n b =—630, a¥’ =630—650. [lasn wacrtuano cumpa-
JIR3OBARHOIrO Oedna

(5.40)

(ax—c o1
a, = a, )+xaa§,),

SR .
The a) xapaktepusyer Bpauienne, 06ycnonneHH0e AMITHOKHCJIOTHBI-
MH OCTaTHRaMi, Z, — JAOdA CHNMPAJH30BAHIBIX ocraTKoB. [loayuaem

~

2 4
, (ax) . 7» @ M @ M
m—a R I O S S Y R S [ 7
0 - 7\12 o (4 22— }\.6 i 0 (}“2 . 7\,(2))2 ( )
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» —1
Paanaras nepewit wien 8 pax no (A* —AY) "' u orpammumeascs Bro-
PHIM 9ICHOM DPABNOKEHHH, NONYIaeM

vt (an) }”g (ax) }“3 () }“42! (a) 7“3
m =a + + x4l a + b
B N R R U
(5.42)
O06BIqHO bf,a“) Majo A aeRur B npeaenax =+ 50. Bemxmumma af,af{) Ha—

XOATCA M3 JaHHHX N0 JACHEPCHH BPAINCHHA [iA JeHATypPHpPOBaN-
~y
BEIX Genkos. Jlns HAXOKAEHAsA I, CTPOMTCH 3asucaMocTs m (A%/AL —

—1) or (A%/Ai—1)7". Honyuaercs npaMas ¢ HAKIOHOMZEb(™; otpe—
BOK, OTCEKAaEeMBIH Ha OCH OpPXMHAT, PaBeH a,(,a“) + Toal?. Taxam obpa-
30M, 3HaYeHWE T, ONpejeNseTcd IABYMJ HE3aBMCUMHMH Crocobamu.
Crenyer OTMeTHThH, 9TO TPECYTCTBHE APOMATHYCCKAX OCTATKOB 3a-
MEeTHO BI¥AeT Ha 3HaUeHMI KOHCTAHT B ypasHemmu Moddura. Cre-
IeHb COAPAJbHOCTH ., ONpefedeHHas rtakam oOpasoM 1A
pAfa 6eJIKOB, XOPOIIO COria—
Cyercas ¢  pe3yAbTATaMH
Apyrax HOXApEMe TpIIe—
~ CKAX onpefierendit (¢ mo-
I °~I  MOmbK OJHOWIEHHOM WM
i nsyanennoit gopmyn Jpy-
]
1

<, JHe). JTa BeIMUAHA COTJIa-
h cyercsa TaKKe ¢ HaHHBIMH
% PEeHTTEHOCTPYKTYPHOTO aHa-
Heswcumonsbiit Sneumonns ansa.
nepexod nepead Crporas KBaHTOBOMEXa-
Puc. 5.47. Kpusrie AJIOB (cunommnsie nanager) ~ HA1CCKAA TeopuAa oONTMYe-
u K]l (mrpmxossie) AIA nEDKCHTOHHOrO @ CKOM AKTHBHOCTH TIOMONO-
JKCHTOHHOI'0O BKJIAJ0B apMepa PaccMATpHBAET pe-
30HaAHCHOE pacHielN cHUE
2JMeKTPOHHBIX DHEPreTHUeCKHX YPOBHEH MOHOMEPOB B 30HY — DKCH-
toppoe paciemnenue (cM. ¢. 143). Pacwer mpamarenpmeix cui 3a-
BYICMT OT TOTO, ABIAETCS NH paccMarpuBaeMsii nmepexox 0 — j «cmib—
WbIM» ONTHYECKHM ILepexonoM ¢ OoxpiimM Po;, HO MANBIM My, HIH
«CHabbIM» IepexoloM € MAJBIM Po;, HO GonbrmaMm my. [lasa «cmmrnx»
NePexXoioB MOMKHO BHJAENNMTh JKCUTOHHBIA BriIay, o0ycironneHHBIT
B3amMojeiicTeem BO30Y:KIeHHHIX YpOBHCH B pPa3HEIX MOHOMEpaX.
CyMMa DKCMTOHHBIX BpAjaTedbHBLIX CHJI IO BCEM MOHOMEpPaM paBHA
HYNI0 — DTH BKIAJEL «koucepsaTHBHEy. Heskcmromuble srransl, on-
pefenseMble B3aUMOJEHCTBUEM YpPOBHA j ¢ APYTHMH YpPOBHAMMH, H&
KOTOphle pa3pelleHsl l1epexoysl, YCIOBHI0 KOHCEePBATHBHOCTH He YI0B-
aersopaior. Ha pue. 5.17 nokasansr tunmansie kpassie AJJOB n K|
DKCHTOHHOI0 M HEIKCHTOHHOTO B3aMMOJIefICTBHH A KOHCepBATABHOI®
¥ HEKOHCepPBATHBHOr0 BKIai0B, [ o-COHPAJIN HEDKCATORHBIE BKIATLE
SHAUATENHHO MEHbIle DKCUTOHHLIX:! Teopernueckas kpueas K] aasm
o-cnupand gaumHoit 8 20 3Benber MMeeT TPH IKCTPeMyMa B ofmacrm

I
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n*-mepexomos  (em. c. 142Y ¢ oKewromsmMMH BRiagamm B R
(8 10-* opr - cM®), pasmmiman —221, 321, —100 (ux cymma pasna
HynA10) W HEIKCHTOHHBIMA coorserctsenHo 3,8, —8,6 u —17,1.
Jipyras peryasapuas (opma HonumenTHAfHod nenu — P-gopma —
B OpUHOANE TakKe onmcwsaercs dgopmyinoit Moddura, Ho ¢ Mamsm
snagendeM b,. OOBIT M pacuer aaior BP = — 30, IonpoGumit anaxus
K] 8 ofmactz smn*-mepexoja NOKa3bBaer, IT0 M Y HapaieibHOM,

N/ N

w20 20 A

Prc. 5.48. Kpussie AJIOB m K]l mia L-nojinnenTujion

M Y aHTHOAPAANenbroil f-PopmMpl HOMHHHpPYET HEOKCUTOHHBIH BHIAT..
Ha pumc. 5.18 nokasansr kpussie AJJOB u K]/ man L-momumnentupor
B PasIAIHBIX KOHQOpPMANHUsAX,

g DoBMMARAA ONTHYECKOH AKTHBHOCTH HYKIGUHOBHIX KHCIOT
HeoOXoIIMO pACCMOTPETh ABIEHHE UHOYYUPOBAHHOU ONTUHECKOU ak-—
ruenocry (MOA). CumMerpuunble, T. e, JAHIUEHHbE XHAPAIbLHOCTH,
MOJIEKYAbI Kpacurenelt, OyAyuM NpPHCOEHMHEHBI K OG-CHHPATBHBIM
noannentegaM, obuapysknsaior AJIOB n KJI 8 obractax cobersen-
HOro morjomenus. IT0t a¢dexT Hcuesaer HPH NEHATYPANHH KOMII--
JZexca o-cnupanm ¢ KpacuteieM. Jdderr obbacHAaercs wammorneii--
cT8HMEM MOJNEKyJdbl KpacHTedsd ¢ NEeNTHAHBIM OCTaTKOM BOImMan.
acmmMverpuunoro mesrtpa. O roM ke csuperensctsyer MMOA mpocre-
raueckux rpynn u xodepmentos. AJIOB n K]l 8 obunacta normomennsa
nupudorcasvocfara — ropepMenta  acrapraramunorpancgepasvt.
i(c. 184) mocnmyxuaum MCTOTHHKOM HHEOPMANHH 0 CTPYKTYpe aKTHB-
Horo menrpa aroro ¢epmenra. Ha pme. 5.19 noxasanm wpussie AJIOB:
Jesokcuremoriobuna, oxcuremoriofmma m kKapOokcuremoriofmua B:
ofmacTAX TMOrNOIIEHHs MPOCTETHYECKOH IPYNNBI reMa, KOTOPad caMa.
mo cebe cmmmerpuana (cM. c. 50). Ilox samamrmem xwmpaxsHOCTH
O6normonnMepa BO3HHMKAET ONTHYECKAs ACHMMETPMA DIEKTPOHHOM
obomouru xpomodopa. B crporoit teopum MOA mneobxopmmo pac—
cvorpenne konebaHuit aTOMHBIX ANEp, pelleHHe IeKTPOHHO-KomedHa--

. TeAbHOH 3ajavm,
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- OnTuyeckas AKTHBHOCTL HyK/JIe0au10B, wywieormaos, MAHK u
PHHK xapaxrepusyerca AJJOB u KJ{ B ofiactax 1OMNIOMEHRs OKOIO
260 HM — B nojocax MOIJIOIIEHNSA A30THCTHIX OCHOBAHHIL. DTH 0OCHO-
BAHMA INIOCKIIe B xupajgbHOCTH He uMeT, ATIOB u K/l Bosmuxator

Pya

Puc. 5.49. Iipuenie AJIOB
nesoxcureMoraobuna (I),
oxcmreMoraobuna (2) n
Kapbokcaremoraobuna (3)

460 50 540 560 620

BCIleCTBHE TPHUCOETIMHEeHUs OCHOBAIMil K XupaasHsiM caxapam. Cue-
JoBaTeAbHO, 9TH 3PderTh OipeleNATCA HUAYyHAPOBAHHOH OMNTHIE-
CKOMl aKTHBHOCTHIO. [leiicTBUTENAbHO, 3aMeHA B-pnbo3sl HiM B-1e30KCH-
puGo3bI Ha COOTBETCTBYIOIINE C-CcOeIMHEHUA MmemaeT 3HAK agpdeKTa.
Bpamarenbnaa cuna R, (5.28) ecth Tensopuasn, a He CKalapHAsA
ReJIMYIHA, ONA MMeeT pasHble 3HAUeHHdA M0 pasHHIM HANpaBjelnuaAM
B MOneKkylie. B 06ni9pbix yeaoBuAx B MUAKOCTY M3MEePACTCA 3HaveHHe
R;, ycpepneHHOe Mo BCem HaHpaB.TIeHHﬂM B panpmefinieM Owtmu u3-
MEepeHH AHW3OTPOIABIE B3HAUYEHHS
a Aey R JIHK -
25+ , RIS KOMILIEKCOB ¢ Kpacu
rerasamu u anrubuorukamu. Merton
COCTONT B OpPHEHTAINAN  MOJEKYJ
Vi ! L JHK B moToxe uepe3 ONTHYECKYIO
& oo a0t auYeliKy, DOpPeACTABIAONIYI0 CO0OIl
HaGop kanmuiapos. K]l uamepser-
-251- / cAd  BaKAB — O6e3  OpHeHTAIUH,
Korja

_5[7% AGH Ae =1/3(A8n + ZAE,_L), (543)

i mpu opuertamun Moiexyn JHI,
Puc. 5.20. Kpusste Ag;| u Aey Ansa gorja

i HK —
KoMmaekca [l npograrnn Aew —(1— q)Ae + g Aey. (5.44)

3necs Ae 1 Ag,, — n3MepaeMbIe aMIATY 1L WH, Agy; n Ae, — 3na-
Yenna H/L Bons n nonepek ocn faBoitHOll cnupanu, ¢ — cTeileHs Opi-
eHTalMu, onpejenseMasn no Juueitnomy quxponmsmy JHK. Ha pne. 5.20
noxasanbl Kpubsie Aey 1 Ae, mas wxommiexca [JHK — npopuapmn.
IlpnMegaTensHo, UT0 9TH BEJMYMHB HMMEIOT Pa3Hbie 3HAKH H, CIeNIO-
BaTeJbHO, U3MEpAeMOe 3HaYeHNe Ae ABIAeTcA MaJOH PazHOCTHIO
AByX OGoasmiux Bejguuun. Wsyuenne AHMZOTPOLH BPanjaTeNbLHOM
CUJIBl JlaeT LEeHHYIO ﬁH(bopmaumo 0 CTPYKType OHOIONMMEpoB M HX
KOMILITEKCOB.
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B opueHTHPOBaHHON CHCTEME YCIOBHsA CHMMETPHH ocobbie — BO3-
MOMKHA OHTHYECKAs AKTHBHOCTH M Y MOJEKYJ, MMEIONINX MIOCKOCTH
CHMMETDHH, HO JIMIIEHHBIX IEHTPA CHMMETPHUH. ITa (CEPLITAR» ORTU-
yecKas GKTUGHOCTb, TMPOABIAINANCA JAIls UPH OpHEHTanuy, Obuia
oTKpsiTa mpu maydennu Komrurexcos JJTHK m PHIK (Maxapor. u Ilo-
JeTaeB). YCTraHOBIEHO, YTO MOJEKYJIbl KPACUTENA B KOMILIEKCAX mep-
NeHUKYAAPHBI K OCH JBOIHOI COUPadn HYKJICNHOBOH KHCIOTHI. -

§ 5.8. MarunTtnas onTHYeCKas aKTHBHOCTb

B 1845 1. Mapajieit 3anncal B cBoeM JHEBHHKE (...B KOHIE KOM-
OB MHe y[ajloch HAMATHHTHTH M HADIeKTPU30BaTh Jryd CBeTa
OCBETHTh MArHHTHYIO CIJIOBYIO JnHuo». Peup 1mmma o6 oOTKpsITHU
MArHNTHOrO BPAIeHNs ILIOCKOCTH HOMIPU3AINH CBETa, pacmpocTpa-
HAIOMErocs BAONL HAIPABICHAA MATHUTHOTO HOIA. JTo sBIEHIe
noayunso Hazpanmue sgpfenra Papades. HpuseneHnunie cioOBa UMEIOT
JUIL  GUTYPAJbHBIR CMBICJH — MArHMTHOE Ioge HelcTByeTr He Ha
CBET, a Ha BeIleCTBO, KOTOpoe obpeTaer B mojie Kpyrosoe TBYJIyue-
apesomieniie, Cpapuurenbro mefasro adpdext Dapanes — maznur-
noe onruueckoe eépaupetue (MOB) u maznurTHell EpYz0800 Juxpo-
usm (MKJl) — manuin BamHble TPHMEHEHMS B MOJERYIApHOIl Guo-
Pnzuxe. ' |

Yron Bpamenusa ¢, Boipamenunil gopmyaoit (5.14), nponmopuno-
HAJIEH HanpsieRHocTH MarmmTHoro mods H (fopmysa BGerrepeas):

@ = _7”_ (np —np) L= 7IH, _ (5.45)

7’ — woWcTaHTA MaTHMTHOrO Bpamenna (rocroannas  Bepdé).
B rmaccudeckoit ssertponHoit teopum addert Dapaies cBounTeH
K ofpferty Seemana. OnekTpoH, paccMaTPHBAEMBIl Kak rapMoHuwve-
CKUIl oCIuanATop, Koxedaercs B OTCYTCTBHE MATHATHOrO IOJA C KpY-
roBoil 4acrorToil w,. B marunmtHoM moje, HAIPABIEHHOM BIOIL Iy4Ya
. CBE€TA, CHEKTPaJbHAd JHHUA C YacroToll ®, pacllenisgercs Ha IBe,
f10AAPH30OBAHNBIE 1O KPYTYy BJeBo W BiipaBo. Bejawumiia pacmieric-
uus pasua 2lwyl, rIe og — Kpyrosas dUacToTa AapMOpo€ol npe-
yeccuu .
oy = — ell/(2m.c) {5.40)

(e, m,— 3apsaj 1 Macca dIEKTPOHA, ¢ — CKOPOCTH CBeTa).
Kpyrosoe nByayuenpesoMieHue BBIPAKACTCA BeTMUMHOI

o . __(6n . el fon\. -
An=ng—np - (_00))H:0 2| og| 4@-(%)#0 (5.47)
Wi
an eH
An = }\«2 (—- . ——— 5
O Ja—y 2mum,*’ (5.45)
e A — JuuHA BOJHBI cBeta. (CiIeoBaTEbHO,
eH an
o) 549
Zmecz 9 JH—y ( )
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