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[MPEIHCIIOBHE

Coopmux «Venexn maywnoii dororpadmn. Omamka m xmvms moamMeTHEOBMX
kpacureneii. CnexTpaasian cencnbuananuss NoCRAMEN TAMATH LACHA-KOPPecnon-
nenta AH CCCP H. M. Jlepkoena, kpynuoro ywesnoro » o6aacTs cunress m meeae-
AOBAHEA OPraumveckux coegmuenmit pan Gororpadmueckux cpescrs perucTpamnun
mrdo puammm,

Coopunk srmouaer craren ofaopuoro xapaxtepa m coobmenus of OPRrUHATL-

| HEX  NCCASJOBANMAX, ABTOPAMM KOTOPMX ABARIOTCH YUCHHKH H COTPYIHNKN

H. 1L Jleskoesa, a Taxie NPeACTABRTEAN PABHKX HAYNNMX MIKOJ, © KOTOPHIME OH
naonoTeopEo coTpymnmdan. COoopuuk B 0CHOBHOM DOCBAMEH DpolaeMaM CHETeSa W
HCCACJOBAHNA CROMCTE DOJMMETHHOMMX KpacHTeded.

[loaumernuonse kpacuresn maxoasar sce Gouee MEPOROE NPUMEHEHHe B pad-
AWIHHX 06AACTAX HAYKN W TEXUMKN, IT0 CRA3AHO ¢ TOM, WTO KPacuTenn 91oro Kaac-
€4 NOTAOMAIT HAAYUeNHNE B IMHPOKOM CHCKTPAILHOM IHanasone — » Y- puymmoil
n HK-ofaactax cmexrpa — m ofaagawr Goxnmmm pasuooGpasmeM XEMENYeCKEX B
duamvecknx cnoiicrs. Hapany ¢ rpagmumonnoii o6asersio nx NpEMEHCHEA B Kave-
cree nanbonee HHHeKTHENNX CHEKTPAILHIX cenculnansaropos rasorescepebpamsx
dororpaduuecknx MaTepuaion B HOCASNNE TOAM OHE CTANN HCNOBIOBATLCA TAKIKE
aan  cenculuanaanum  GeccepelpaNMY CRETOTYBCTENTRALHWX caoes. OcobeHE0
CAEAVET OTMETHTH BCe Goaee MNTEHCHEHO® HX BHEPOHIE B KBAHTOBYIO DACKTPONNKY
B KAuecTse GOTOTPONMMX 3aTBOPOB, OfECHSUMBMONMMX HOJYICHRe THrANTCKHX I
YALTPAKOPOTKHX MMOYALCOS Ha PYOMHOBKX W HEOANMOBMX Ja3ePax, H AKTHBHEX
Cped, remepupyommx aasepuoe maayuenme » Gawswuedi HK-o6aactn coexrpa.

Coperckumit ywenmsmm precen suavwreannmit sRaax » paspaboTEy MeTOROD
CHHTEQA NOAWMETHHOBHX Kpacureneil, » TOOPUIO HBETHOCTH M B M3IYYOHHe XHMETe-
CKHX mpespamenuit xpacureaeil m ux uanko-xumuveckux cwofiern. Lan mecaeno-
BAREE DPoNeccoB cnerTpatbuoll cencuBRANIALMN FaAoreHnI0B cepefpa xapakTepen
woMuaekcHuil HoAX0N, IaRMOTANMEIECH B YCTAHOBACHNN CHAIN MEAULY CTPOCHEEM
Kpacureacit, ux Quanko-xuMuweckEMH cBoficTBaMm B cenculuARINP Y OIEM
AeficToies. JNAMNTEALHME PEAYARTATM HOAYYOHM OTOYCCTBENHMME WCCIeR0BATE-
asyn » obaacTn naceusnofl MOAYAAMMRN A0GPOTHOCTH OUTHIECKHY KBAHTOBMX TeHE-
patopos m paspalorTin aasepos ¢ paasnoll mepecTpoiikoil MACTOTH HAAYYeNHA HA
OCHOBE HOAUMETHHORKYX Kpacuteaeil,

Brawwennue » nacrommuii cbopuuk 030 PHME CTATHE HOCBANEGHK B OCHOBHOM
CHCTEMATUSANME NCCACAOBANNE HX ABTOPOB W NOSTOMY HE MOTYT CAYVIKNTH RCTOTHE-
KoM ucaepuusaomed nupopmannm no pacemarpusaesus sonpocas. Ilpnseennan
B OTHX CTATLAX ONEHKA M MHTCPHPETAINA TOOPETHYCCKHX M HKCHEPEMEHTAILEEX
WCCACAOBARMIE TPHIANISKAT HX ABTOPAM W ABAACTCA B PAIL CAYTALH THCKYCCHOHHEOIR,

Chopunx coctomt ua werwpex pasjeson: nepauil — cHuTes W HUANKO-XHMIIE-
CENe CBOMCTHA MOAMMETHHORMX Kpacureneil, sTopoil — cuekTpasbnan cencubuan-
sanma, TPETH — HNOAWMETHHORME KPACHTeANM B Jasepuofl Texnmke u wersepruil —
doronoanmepuayonmecs  MaTepRaan.

Mepnwit paspea clopmmka BEKAWYAET cepwio crarell, NoCBAMERHMX oGaopy
METOJIOB CHHTE3A NOAMMETHROBWX Kpacurenell pasamasoro crpoemma. Ocoboe
BHHMARNE NPH OTOM YAeNeHO CHHTe3Y Kpacmreaedl, noraomawmux B Oamwxaedl
HE-o6aacTn coeKTpa, TaK KaK HMEHHO 0NN DPEACTABAKIOT HARGOA LIl HHTEpEC AAR
COMIANMA NEPCHEKTUBULY WHPPAXPOMATHICCKIX GOTOMATEPHANOE B 1AN KBANTOBOI
daekTPoHuKM. OTACABHO PACCMOTPEHM PESYALTATH CHCTEMATHYECKOTO HIY9eHRA
BIANEA atoMoB gTopa m dropeofepimammux aaMecTRTEACH B MOJEKYAAX TI0ANMETH-
HOBEX Kpacutenell ua HX OKPACKY, OCHOBHOCTL W dotorpaduaeckue cuofictea,
Hanee mayr crareu, nocesmennue KBANTOBOXHMEYECKAMY PACCMOTPENNID CHRASH



HBOTHOCTH DOJIMMETHEOBMX KpacuTenell ¢ NX CTPOeHNEM, M3YYOHNI OGpaTmuy
HeoGPATHMMX XRMEWACKHX npespameniii DOTHMETHHOBHX KPacHTexedt » oc
B 3J€KTPORNO-BO3GYAICHHOM COCTORHEAX.

Bropoit pasges otk pusaetca crathedl, NOCHAMERHOR ANATHAY OCHOBHLX
Aenmil BecIejoRAKEA cueRTpansuodl
B OPHEAGIHOM ACTIOKTE, HPHYEM OCHOBHOE BHIMANEE YAACHO BRABICHNO 3
et dororpapugeckoro AelcTERA HOAMMETHHOBHX Kpacmrexed or mx
¢uamko-xuMmyecknx nmapamerpor m yeaosmit npmmesemma. B stom ke
PACCMOTPORO BANAHME COEKTPATRHKX
suxpoxpucrasson AgHal w ocofoe sumManNe yIeaeHo HAXOKACHWIO B3ANMOCBRy
MeAgly xaorseckoll m cnexrpaanmoil cencmbuamsanmedi. Kpome toro, orwesepy
ocolemmocTs mponeccos cemcubuanamponammofi  KpacwreaAME  poToremepanmy
HocuTeaedl TOKa B OPraEEYOCKHX NOAYNPOBOJHMKAX.

B rpermii pasnea cfopumxa BR0YeHH Bnepsse mySamkyemue o0sopu otegser.
w PAGOT 1O IPEMENEHI0 NOTRMETHIOBHX KPACHTECH B KBARTOBOM 31eXTpO-
H, maxonen, » werseprou paszeae pacemarpusanres dotorpaduueckme cooficrsy

borocTpyxrypupylomuxcs w doromonumepusyOMExeR
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cencubuansamun GoTorpaduiecknx suyapen

cencufRansaTopor Ha JmaNTeCKme cm

I. CHHTE3 W ®OU3UKO-XUMHYECKHE CBOHCTBA
TNOJMMETHHOBBIX KPACHTEJIEA

YAR 47712
A.®. Bom e

CHHTE3 NOJIHKAPBOIIMAHHHOB M HX IIPEBPAIIEHHA

B nawaze rpuguarix rogos s Cosercrom Cowae Gram upein pREaTH Mo Ae10 BAHNA

CHETE3Y NOAMKAPGONMARMNOB, B WACTHOCTH THAZM- M THATPHEAPGOUMAHEEOB,
TOPHE B HACTOANLL BPEMA MUPOKO HPHMEHANTCA A8 CeHcHORARIANMN rajoTen-
pebpanux smyascmit 8 HR-o6asctn cnexrpa,

Buepnue Taxue cunresu (xumogmxapGonmanmuon, xuno(2,2- u 4,4’)-rpuxapbo-
AHMHOB, THA- W CeneHATpEKaploumAHMEOB W APYTHX NPOMIBOANHX) NPOBEAR
1933 —1934 rr. woa pyxosopcrsom M. H. lMlyxmmoit u H. A. IpeoGpamencroro

mumkn MBTY (A. @. Boume, M. A, Jluurpuen, H. H. JloGanos, K. JI. Mepm,

. O, Typmmama, A. K. Mueaserogexmit) (1. 9 mecaenovanma npopommman
N JL. Kayasan [2).

! ALK B W ero cotpyanuks B XaphKoBCKOM MHCTHTYTE DPREAAAHOR

N B AAPLKOBCKOM mcml%crwmn yuusepeurere (3. 11, Curnmx,
E. JI. Cu), a sarem 8 HOX AH YCCP (B. M. 3y6aposckuit, 10. JI. Caoumncxmnii,
. M. Toawaues, B. 0. Tpomuxan, H. K. Ymenxo, C. I'. ®pugman, Ji. M. fAry-
HoALCKuE W Ap.) ocymecrsuan cuntes Goawmoro umeaa rTHaxapboumanmmon M
x llﬂlllﬂ:;iﬂzlﬂx rOMOJOTOB, A TAKIKE NOANKAPOONHANKNOB ¢ APYIHME reTePOOCTAT-
B 1935—1936 rr. paGora no cunresy m necaegosanmw potorpaduucckux ceoficrs
asamunnx  moamkapGonmammnos Guaa masara M. M. Jleskoenum (HHKOH)
auectno ¢ M. A. Arabexosoit, A. fl. Bamxuposoii, B. B. [lypsmammumnoi,

B. Harancon, B. C. lMopruo@t, H. H. Cremmuxosum, B. A. Cumnpuovoii =
o A Xeiigenr [4].

- Ipegaaraesudt obsop oxsarusaer pabors, nposefennue s HHKOH, a saten
[n locmmuxmmporonpoexre, mo cumreay m maywenmwo dororpaduueckux cpoficrs,
A TAKOKe XUMWYIeCKEX npespamenwil noauxapbommanmEos.

Hexopnum satrepuaioM A8 DOAY9CHHMA NePEWX NpepcTasuresell paga noam-
wapbommannnos (I) — puxapbommanunos (I: n = 2) pocaywuan coan AMARMAOR W
aNeTaaN MANoHOBMX aasgermpon [5—8], a pan rpuxapbonmanunon (I: n = 3)
CONNM JMANRJOE M JIMTETPArMAPOXHHOAMAOB rAyTAKoHOBHX aaspermpon |9, 10].

_LMPCJ\
IL-lk 1

Hecsorpa na Goasmym jasmocs mecaeposanmlt, DOCBAMPHHMX PAIMMKARNO
NHPIIHHOBOrG KOARIA, K HAYANY yOoMERaeMux paboT noure copepmenno we Guam
MIBECTHH COAM JMAHMAOD JAMOMEHHLX rayTakomonux ansgerwiosn (9, 10]. B canan
¢ OTHM HAMN GMA0 AOTAALHO MSYNCHO PACHIENACHH® IAMCIEHEMIX IIHPHINHOBMY
ocuopanmit. Heeneposaames peaxuum paspusa woawsnessx C—N-cunseli » inop-
mpm]ﬁnut:u " GpoMmmammpiax ONPUANHOBHX OCHOBAHWE mop neficTRmen
apmuos. Habmwopanocs, wro seejenme » nupuunonoe Koanno BACKT POHOAOHO PHB X
samecrureaeit oGaerwaer ofpasosamme xaopammmrpodenmnaton, » To BPEMA KaK
MIEKTPONOAKUENTOPHME daMecTHTOAR anbo cmasno sarpymumior, aubo wonce npe-
Kpamawr stor mpomecc [11, 12).

Hanee Guao mafijeno, wro peaxumm XAOPARERTPOPEHHAATOR NNPRANEOBI X

Yu=05,80,0 5 ap.; a=1+3

k X-




OCHOBARME € APOMATHHCCKNME AMNHAMEN MOUYT HPOTEKATL B ABYX ¥
oo exesme (A): R

-\I{. ArNH—CH=Cil —C=C—Cll=RHAr + CoHy(NO,), NH,
@V HyNAr ’ " (1)

L RCH,N + C,H,(NOy), NHAr
H,(NO,), a1~

Tewenwe ornx peaknmit aaswewr xax or XApaKkTopa 3AMECTATENAN H €ro moJo 3
WHA B NTHPEARHOBOM KOJALNE, TAX W OT TeMueparypusx yexomwit [11, 13).
B pansuefimen waywazocs pacuenaenme pasnoobpasunx a-, - u p-3amen

N
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WHPHIMHOB, B NACTHOCTH AAKOKCHIPOM3BOANMX, HOA AelicTames Gpommeroro "

N.=N
; T S0;Na S0;Na T
® avmnos [14). Ha sty peammo, HECOMHEHEO, 0KAIWBACT DINANNE COCTOHHNS pu. i

@—n + BroN == @—n @
N
rpakapbonmanumon [22—24),

"m Br- Meso-Aakoxenruarpukapbonmanmun (IV: Y =8, R = 11-0Alk) mno Hclulu
pocTh pacigene XUMHIECKHM CPOHMCTBAM TPEACTABIANN TAKKe WCKIWwWwreasnuilt marepec. Hexoj-
en I:ﬂ:'.l':"&-:ﬁ.ﬁ:"rm s i iy ymper g paosabas | HMM MATCPHAZOM A CHETE3A TAKMX Kpacwrenell DOCAYKRAN CONM ANAHEIOD
OCHOBHOCTL PEArMPYIONIEro aMMia SHOCTLIO aMiuOB. ‘eM BRIIC OTHOCHTEALHAR! yea0- ATKOKCHTTYTAKOHORMX AJBACTHAOD FH]. lonurka ux noaysenus ua xaop-
KOE CAMOrO OMPRAMMA, TAK M ero oot oo g TEHRES amanTpodenniaTon y-aaKokcusaMemerENx nupwreos (V1) okowumaacs weypaned.
Jeraauno weeaeaonazcs wex . Ilpn orom Guam ofmapysenu peckMa WETepPecHMe npespamenns coepmuwenmis VI
Pl > s ps i ﬂnmm‘m' paapuna xoawuessx C—N-coaselt 3 mupe Oxasazocs, wro mTcnou XHMHIeCKEM choficTnaM ouv}pen;uq_:?an Eﬁalﬂll K OK-
pamp ““m' ri— ["“ . conmennM coaaM. Tax, npn HArpeRaREN coeammenmi no * C npomcxoaur
::::mmu:.:un ulmnpummm ponanoguue (II), xoTopue xaxee 1erso  ormenzenme razoTeHAIKEAA © ofpasopanmem N-pmuurpodenni-y-nmpupona [16,
max aswgermuon (111) (15, 16]: AMAOB (MANMAOB) 3AMOMEHHMX IAYTAKONHO- 25], a npn psanmopeficTann coenmmenmit VI ¢ apoMaTmueckuMu aMEEAME ANKOKCH-
. e  rpynna ofMeRNBAETCA HA OCTATOK APOMAaTHYeCKoTo aMmmma (cxema 3) (16, 25].

¥ 3 NHAr OAlk
|
©/ +-2ArNH, —> MM!—CHI:CH—M-'-CHGH + ArNH,- HBr

0
ArNHa M—a C Al
. T amar ¢} +AkG. ®
a- N

CTEREM [0 CPABHEHNIO ¢ APYTrAME npoussonnuyu. Buecte ¢ rem cencnbuananpyn-
ee peficrnme sTHX Kpacureiell 3HAMNTENLHO YROAMTHBACTCA € POCTOM BOJHWHIHM
pBr amyascun. Boaee peraannoe mecaeponanne ororpadmuecknx cpoficrs kpacs-
it IV noxasano, wro mx cemcabmamanpyomee jaeficTeRHe 3aNNCHT He TOALKO OT
pojtit samecturenn (R), no m ot ero noaomenns » wenw. B paswnedimem Guao

0 10, 910 ceRcRORARINpywmee teficTRNe MHOrHX npeacTapuTeaed vrolt rpymIM
 KpacuTeaell pesko BOAPACTAET WPH BEEJCHME MX B ratorencepeGpANYI0 SMYILCHIO
OBMECTHO C© PAANTHEME upomssoxnuyu 44" amammnocrnanben-2,2 - gucyando-
kmcaora (V).

- Tax, 10- u {1-mernarnarpuxapbonmannus, noofno WX HHAMIEM BHERACHOBHM
roMogoram — 10-aaxmarnaguxapbonmannmam (18, 19], amauwwrearno yseawampawor
‘cBoe cencufmamampyomee AeficTEme DPW  BREJCHEN WX B rajorencepebpanyw
OMyabCHID coBMecTHO ¢ akTusatopamm V [20—22], Cmannwii spdext axtupamnm
AOCTHTAGTCA W IPH COBMECTHOM UPHMERCHRMH npomasoammx V m 11-aaxoxemrma-

4.

N
Cl- Lﬂ-fﬂﬂ:h vi Lmn.h !:.ﬂ.mo,}.

B paapuciimem Guwao nokasamo, wro GPoMrmAPATH JHAHEIOR Meso-AIKOKCH-
(penoxcn)aaMemMEHHNX TAYTAKOHOBMX AALJEIMAOH OTAMMAMNTCH RCKANMETENLHOMN
neycrofiumnocTso. Yme npn KommaTHOR TeMpepaType oEm CAMONPORSBOABEO TIWK-
. amaywres ¢ ofpasosanmenm Gpomapuiaton y-ankokcn(fenoren)InpuAREOS, KoTOPHE
. nojl AelCTEReM OTHIENNBMNXCA APOMATHYSCKNX AMHHOB HePexoiaT B GpoMapRaaTh

(!H Br~ l

Py,
ANH—CH=CH —C=C —CH=RH Ar.

0B (qwrerparui-
6iix oTRpuT myTs X cHUTesy TPRADGOMMANLL. “1?““. ton (I1). Baaroxapa sroxy

HOB), €0 B ags- V-apuassunonmpummmon (VII) [26]:

} mm;m i ® Hoanuerunosolt nemu, {I\?;s:a“ OAIK(OC,H,) NHAr
A—@ | == i Y_/©_A Y==8,50,0 u zp.; : OALK(OC,H,)

A= i :

N MuB ®ou o g Eﬂ-kn ::-. ﬂ&lk.ﬁ.?—ﬁ:l:n,” | ANE- - CHu=NHAr — + NHAr —» + ALKOH(CH,0H).
X- th lu; R =H, OAlk, Ar, OAr, CI, g Be N ;
v NHAc u gp.

Hm” W X Lr Br- Lr Br wn

Haywenume npespamenus napean HAC HA MECAL 0 BOMOMKHOCTH o0Mena ANK-
okcu(penoxcm)rpynn B mpocTHX coanx Y-aakorcn(genoken)NNPRAREOE HA OCTATER
amunos. Iipn marpesanun y-pemoxcHmmpEANEA ¢ XA0pPHCTHM AMMOHEEM, A TAKKEe
MEH bRy Byaxupywugm geil- | © coaaMm aIR(ATHYECKEX B APOMATHYECKNX AMMHOB ¢ BECOKHME BLHXOAAME TOXY-

7



SOHN V-AMBRONHPHANH B PAA V-0IKHI- B Y-APRAAMEHONEPIINNO B (V111 (26, 3 _
D R* “@mposars 1l-nponaprazoxcuruarpuxapboumanmn (X1).

OCH, § OCH, m:-c:-rl.;?.nm
! ;L(’:H-{:H-—tH—é—CE—EH—GH»-L RSP Yk
+ ‘HX —& ‘HX + CH,0H \ N
N " N wvm IIH’I I- X

£ OCH,— Ce=CH
HOTOAATAME MPJONHMX METANAOB, A TAKKE © METOMHNME MEPEATTHIAME B Marug G Q 1g;J_t;H—‘|‘.‘.H—tZ:Il—ll—l.‘.I!l,—'l:H—n::l-l-l\ ,[ )
N N
|

Opraumveckmmn coegmuenuamu. Taxmm cmocobom Gua noa '
F-ATKRAMEPRANTO-, P-ATKNA- M Y- UNKIOAXKIANNPUIRHON [2m832f:u V-2aRoxe

AlRD-{AlkS-)
R o

3’ LH. 1= x1 Uyl

Yeranonaeno naiwune KondopPMATHOHHOTO PARHOBECHS WAN PARHOBCCHA HOBe-
OTHHEX H3OMEpoB B pacTeopax sTmx kpacmrexedt (IV: R = 11-0Alk) [17].

(5 N ~  Boaee peransmoe mccaejosanme fanmofli pesimu nOKAzan0, WTO HAPARY
¢ ofiMeHoM askoKCHTpyunM B nenw mpotexaer mofowmwit nponece ofpasosamms
. Ik sdmpon ncengoocnosanmil, nanpumep, no cxeme (4):
-ﬁ.m ﬁj ¥ 08 m. T
—_— +C|H.ul|,'1 O\ /O CHsONa
CHe=(|
: W N é H—l’.‘.l‘l—Cl-l;—é— .
HHX OMPHARNORNY OCHOBAMMH, mml UPN Cimeae pasnooGpasaux y- LH; - 1'.'..H.
HEBOHIX 5 COCARHEHNA (38 meKMOvCHWEM am OCH,
mﬂ TRATPuKapGommmmL A OT® MATOpNATA Xam  mo T 0\—:"[_ | m CHONa
:u TR PHARI e B x mm,m, P'::llll ofuena aaxoxen(Ppenoxcn N o 3 N
E:: WMm}rmnm‘ i lplcmu,‘c;:: 3 LH; - ey ‘IJ'HI.
BHRCHEAOCK, auxo ATKRAME T0A0KEHNAX DoAMMETHRODONR nem
THakapbonmanmmax ;Ix:l?L 0) PRanTo)rpynmg » annclfum;::p, e i _é I
rorwveckux awmnon 33, 34) Anazormsnge nper . ATRE dxudaruveckux u w HJ"““ cﬂ—m—m-J\N (4)
m.ﬁm‘x (Ix: bty i}’?gﬁ]ﬂmm Hn Qu £H LH

B paaspeiimes OWa0 NOKAZAHO, WTO PASANMHEE NHANMHOBNE KPAcHTeAN npm
qeficTMM WA HEX ANKOTOAATON MEJOMHMX METAJNAOB UPeRpamapTcH B Hecoaeol-
X- 'l paanue shups ncespoocuonanull. Ira peaxmma nocwt obmuit xapaxrep. [pn gei-
L | M KWCJAOT HA SPEPH UCERIOOCHOBANME NNANNHOBMX KpacuTeaeill aerko obpa-
AV KPACHTENN, cOflepianHe anMOH cooTmercTaymed kucaoru (391 Taxmm
oGpasom, paspaloranm secsMa mpocrolt m ypoGumit meron ofmena anWOHOS B HOAN-
(Cﬂ—m)__m_m  METHHOBWX KPACHTeARX. JTOT METO/l DO3BOAACT BAPLMPOBATH B MUPOKOM HHTEPBANE
N (n=0-+3 PACTBOPUMOCTL PABAMTHKX gpacureaedl, wro ovwens BaduHo NP cencmbnamaanmm
 pasumx copros sumyasemit (manpmumep, ocofomeaxosepuBCTHX).
Pacroopu adupos neesgoocHoBanmii B ANPOTONHKX PACTBOPHTEAAX, KAK Dpa-
CBRAO, MMEIT B NONOCH NOTNOMEHHA, OHA M3 KOTOPHX OTHEYACT KPACHTeNIO,
4 BTOPAR CMEHIOHA B KOPOTKOBOAMORYI o6ascts. B otux pactsopurensx mmeer

w.x [IX: p = 2?'?1‘:’"' np“"’mpt 0 u "-‘llnl.e:'(“ “{t'}:.m} PP Mecto pasmopecwe ey xomadenTHolt ® monmauposannoll gopuami adupos mees-
" . m

IO

Y=8 R
-~AAKMA aMuED ) B = H-ﬂAlk{ﬁQH,J] 36, 37 4
HuME wm I“lm“llllu il ]- HM'U i Hee AEOBAJACH PRAKIINA 9eTBEP-
Oxasanocs, wro .p]lm“n B Gammned Hlt-nﬁ;m'nm BucoRoappexT® iy aumonmesux conelt u moaw- - Y
& peaxngmo o (IV: R = OAlk, Tpa. ) opux Kpacureneit (» wactoc- | Arsogn® )\
11 AAKOTOAATAME  mexgwmy O&E_ll_,)l Taxie aerxo merymslo. o uousmonux), conepmammx ra- SN SR - W~ Y KMal,

| JOTeH-ARHOHM, ¢ AJKHAOBMME pE- J‘ RA lL e
. paMm apen- B AAKaHCYaABpOKHMCAOT. P,
" [lokasamo, 910 € OTHIEDICHEEM Ia-

Bynomux {{ Menoymyx ;
Mﬂﬂ]— Hll'llmlm“r s pt BRENEM coormeTe® . opaaxnaon upn stom mpomcxo- N Hel + TsR ——= K*Ts" + RHal,

ERETS aur ofpasosanme cootsercTeyiomux  (K* - garymon noammermmonoro wpacwrean),
it



apen- KA AAKANCY. ml_n&:] Buxoau nocaeanx » Goasmunerse cayqaen
K KOANNOCTROHHEM !
Taxoii ofmen anmoHOB B HETHOPTHAHKHY AMMOHNEBWX CONAX H HOAHMETHHOR
KPACHTeAAX Hamea npusesense 8 xunodoronpommmaennocrn. On jgaer 1
BOBMOMUOCTHL MIMEHATHL PACTBOPHMOCTL KpacuTesell » mUpPoKoM MHTepPBRAajde,
Haysena peaxuma razoremazkmaaron 2-wermalenarmasona u ero 4.5- w 67
HHX ¢ aumeraa- w gwsrmacyasparamu (mpu 80° C). Tlokasano,
nepsodi cragmed sToil peaxuum snaneTeH 06MEH rANOTEN-AHHOHA HA OCTATORK Me
{m]—urmi kucaorw. Halgeno, wro noaysemuse N-aamwasersa (d1un)-cyanda.
™ upn 100—130°C noaseprawres umposTHwecKoMy pacmany.

HEWe YoTRePTHINMX codell ¢ Gmcyasdar-anmonom m coxed ;
C BHACACHNOM JHMETIIOBONO :‘:?:[cp. [43]): NP

» CHyOCH, + 8,03
—— CHy: - HSO;

. —, Kation werseprEaHoll ammonmenoit coam),
n:;n-u}npmqm obpasosamme xaplena » otux peaxmunx [44].
NepRoi NOAOBMEE MECTHACCATMY TONOR GLAN HARATH HCCACOBAHMA 1O CHE-
Te3Y THATETPA- N THAIOHTAKAPOOIMARNEONMY Kpacuresedt. B xawectse mexonmoro
mna;l;::mym ITHX  KpacHTedell NCOONBIOBANL ANKOKCHANETAIR ren-
C.mll, Ak r[p‘:unﬁ;zﬂ (XII: n= 0, 1), cunreamponannse nox PYKOBOACTROM

K*CH,080] —

-
: Y
—LCH=(CH '
xﬂﬁ —m-cu-ua_n.u—ca_cn-ﬂ:cu-cm,_mm
N

Ik X-
Ak
[¥ =8, C(CH,)y; n==0+3]

nnanmnos Gua CHHTeIHPOBA
Baanwojeiicramey - . ae r. A. K. Muaae
¢ N-serwanumannon o o CHaneTanek YHeRaTeTpagy- e

Hoayye N Tpajexane
Aekaneuracuzmasei (X1 n 3 gy M -METRT)an108 yuemarerpan. b v
xapGonmanmuon (XIV: p= 2 3) (50]. 3 3 91. Ocymeern.ien cumrea rosca. Eobicn

HM ¢ 1
YCHEXOM MCIOAL30BALMCY, ;00 ——— 'f-mn'rnmann- M -rexcaxapGormani |

1.

4.

5.
6.

7.

19.

HATHTEALHO YUPOCTHTE CHHTe3

. O r.— Proc.
. Zincke Th.— Lieb. Ann.
. Kini

. Boane A. @,
. Boxne A. ®. O

paedt [51). Hanpumep, npasenenne mpem-Gyrnaata waaun » peasiun moj-
ACTIGIHEA ¢ XAOPIUAPATOM ANAHIIA TAYTAKOHOBOTO ANLAEIHAA HOSBOARIO

: 1,1 -amarnaxuno-4,4"-rpukaplomman unnoania
{KceHOMANNE) 0 CPABNCHNID ¢ DPeJoKeNAHME panee mMetopamn [52] m ognonpe-

10 NOBHCHTH BRXO0A aToro Kpacmreas ¢ 32 no 85%.

Mpucunresed 3" gmarua-6,7, 6, 7'-aubenso-1{-uernarnar puxapbonmanunnognga
NOABIOBARME TPOTHYHOTO OYTHAATA JAMTHA BMECTO TPHOTHAOMMHA [OIBOAMAO
IOBMCHTE BuXoA Kpacurean ¢ 30—36 pno 70%. Kpome Toro, mpusmenenme sTHX
ORAERCHPYIONMEX ATEHTOR OTKPHRAO NYTH K CHATE3Y Palee MAJOAOCTYIHMX [(RAHHE-

Hecaeposamie npespamenns NPOTEKAIOT 1O ABYM HANPABICHNAM: 00Pasons OBMX KpacuTeneil.
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HOAOHOPHKEX 3aMECTHTeNel B WOTHWE NOJAOWENHA NOAMMETHROBOR UENH KpacHTena
AN SACKTPOHOAKHENTOPHKX — B €0 HEWeTHWE NOJOKeMNA, CYMTAA UEPBEM aTOM
yraepoaa, coceqmmil ¢ rerepoaToMoM (upasmao Mrcnp:—ﬂmp-—ﬂmn (1),
4 TAKIKE AYKCOXPOMEMX rpynm B retepoocrarkm [3].

Bregenne saMecTHTEdel B COOTBETCTEYWINHE DOJOMKEHHA MOJPKY] O0AHMETH-
mopNx Kpacwrexelk » paje cayusen NCNOALIYETCA [JIA CMEMEHNA DOTAONEHNA
HOCHENNHX B HYMHEYIO 9acTh cnexrpa. Oxuako gocruraesmui npn atom sfhderT, Kax
OpasRA0, He NPeBMIAeT HeCKOALKEX JECATKOB HAHOMETPOB. Haxonen, » cunTeae
wpacwreaell, o6aalawmuX HETEHCHBHMM NOTAOMEHHEM B Aaunsopoanonoil ofna-
crm, Momer OuTh memoassosamo orpuroe ® 1965 r. A. M. Kunpmamomum n
I. JI. Mymkazo seaenme ssaummopefictsms xpomodopos, HAXOAAMEXCA B OHON
moneryae, Coraacmo Teopuu atoro mndenus, paspaGorammoit A. M. Kunpmanosum
u . I dapomeil, mps Hasuqun B MOJEKYAe KPACHTEANR JBYX XpoModopos nocae-
ume paamMojeficTayior Mexay cofolf, papan Hawano JABYM WOBWEM HOJOCAM, H3
KOTOPMX OfHA CMemena B cropony Géanmmx, a gpyras — B CTOPOHY MEHLIINX
JE DOJAN [0 CPABHOHNIO ¢ HOTIOMEHNEM eMaTePRHCKEXY Kpacureacii. CymecTnen-
HO, TT0 WATEHCHBHOCTH OGEMX MOAOC SARMCHT OT TEOMETPHAIECKOTO PAcCHOA0HEHNA
xpoModopoB APYT 00 OTHOMEHIO K APYTY, NPHYEM, €CAN YIOA MEHIY xpomodo pa-
uu pasen 180°, BC HETOHCHBHOCTE AOMKIA COCPEAOTOUMBATECA HA JAMHHOBOANOBOR
noxoce [1].

3a cuer sroro spdexta GECKpacHTEAN, DOCTPOCHHNWE HA OCHOBE HEHTPOCHMME-
TPHUHHX KOWIEHCHPOBANNMX JBYXOCHOBHHX FeTePOIMKIOS, J0NKHH HOTIOmATL
npn Godee gamuuux soasax u ¢ Goapmell HETEHCMBHOCTERIO, YEM COOTBOTCTBYINING
sosokpacirexs. Hanpusep, 1oaoca DOraomesmus sTanoiAsuoro pacrsopa Gmexap-
Gommanuna |, cHETEaNPOBANNOTO HA OCHOBE ABYIeTBepTHYHOM CONR 2,6-gumernaben-
aol1,2-d ; 45-dl6ucrmasona, pacmosowena na 80 my 8 Goaee gamanopoanosod oG-
ABCTH W SHATHTEALNO GoJee MUTeHCHBHA, WeM y pacTsopa KapGonmanmua 11, moay-
WeHHOTO WA OCHOBE MOHOWETBEpTHENOH coam Toro we rerepormkaa [4].

13 Amas = 636 muls =3,05-10")

BE Amax = 550 mufe = 1,39-40°)

Eme Goasmero spderra mokno ROCTHYSL, CHETEINPYA OOINMETHHOBME Kpach-
Team, cofepiamme B omofl Mozexyae Tpu xpoModopa, PacmOJOKEHHMX B OXHY
aunmo. Hanpusep, nosoca noraomenua HATPOMETAHOBOTO PACTROPA rpuckapbo-
nmanmua 111 [5], cuureanponanmoro ma ocHoBe ABYHeTBePTHTHON COAM NMENTPOCHM-
MOTPHUHOrO MeTWAsaMemennoro GensofNUNpPPOACHENA, PACHOAOHCHA HA 142 um
8 Goaee pamanoBnoAEOBOH ofaacTH m nowrn » 4 pasa Godee HATEHCHBHA, YoM ¥ pacT-
sopa xapGommanuna 1V [6], noaywennoro na ocuone MOHO9eTREPTHYHOM COAM TOTO

e OCHOBANNA.
Orsermsm, wro tpucimanmn 111, Gaaronapa sucokoll RUTEHCHEROCTH B CETOKTHB-

HOCTH €ro BOJA0CH HOTAOMEenns, a Taiswe GAMI0CTH 00 MAKCHMYMa ¢ AAuHOR BOAHK

HANYUOHHA ONTHYECKOT0 KBAHTOBOrO remepatopa Ha pyfune, oKasaics mpeBocxoi-

HMM MOJYAATOPOM HATYIEHHEA ITONO AAZEPA [TT. Onuaxo cunrea Gue- u » ocolenuno-

oTH TpHCHmARMEOS npegcraniser coboilt caomuyw sanavy. Kpose roro, yeaomnenne
MOACKYAM KPACHTEAA CONPOBOHUIAGTCH, KAK NPABNIO, CHIGKeNHEM DACTHOPUMOCTH,
[osromy auremune saaumojedicrama xposodopos 8 onuoil Monexyne ge Momer naiiTe
HIMPOKOTO PACHPOCTPAHCHEA NPH CHHTEAE NOAMMETHHOBKX KpacuTenedi, noraomaw-
mux » HEK-gmanasone.

i3
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qenmen O, = 45°. Vanrusas, w10 sfdexr cnexrparpuoil cencnbuansaii janucaT
wwmmmwwnmmmmnl
30K UPOBOIMMOCTH NOXYIPOBOTHNER, AR cuexTpaasnoil cemcnluamsamun caeiy-
T CHETeSHPOBATE KPACHTENN NOBKIMEHNON 0CHODHOCTH [2] ¢ rerepoocTaTRAME, BIEK-

TPOHOAOHOPHOCTh KOTOPHX BLINE cpene,
OcTanoBUMCH JATee HA MOTONAX HWKAMAAUME BHeIHeH nenu NOTHMETHHOBLIX
gpacureaeil MOCTHKO BHMME rpynuMpoBKaMu. ITOT HOAXO0/| CALYeT NPHIHATE nambonee
Aan nobumesns cTalILROCTH MOTHMETHHOBLIX kpacireaeil, IOTAOIAKMIN

obmum
» HK-obaacta, MY HeSeHANPABICHHOM CHHTESE.
Jlo sammx p seton caTesa noraomaomux s HE-o6aacT noanMeTHEOBLX

KpacuTeneil ¢ MOCTHKOBHME IPYNONPOBKAME B xpomodope CHOTEMATHYOCKH He pas-
pabarspaaucs. Vs mapecTHMX pamee coejumemuil PeNIE BCEro CALAYET OTMETHTL
kpacwrean Tuna VI u VII, cunreauponamumie na ocuone S-samemennwx 1,3-muxao-
rexcanuona M 3-Mermammxaorexces-2-ona [10]. Ommcanu Taxme HexoTopHe Kpa-
CHTEAN WEHX THIOB, nmmq rosomoanpiuse kpacwrean crpoenna VIII [11] u

sepormanuEonmanmEs |

y 2,6-aumeroxcn-1,4-gurngpobensoaom (X)
rerepormeaos (XI),
npepcranoman cofoil obmmil Meto) cuuTeaa juEaplonmanHEOn ¢ TPHMETHACHOBOH
MocTHEOBOil rpynmolt Meacty PP -yraepojmuMm atoMaMn sHemuned noANMeTHHOBOH
nens. B aroit peaxmum peasaze 06pasyoTca DPOAYKTH MOHOKOHCHCAITER THIIA X1
[13], xoropsie soryr GuTs Bseens 5o BaamMojielicTaue auGo co PTOPLIM MoAeM TOM
#e Wam Apyroil wersepruduod coam, aubo ¢ MUKAMYLCKHME KeTOMETHACHOBRIMN
ocHopanmamm. [Ipm srom ofpasywTcs COOTBETCTHEHHO CHMMOTPHUNHE, HANPUMED
XIII, XIV [14], ® secmmerpuanne guxapbonmanmn XV wam saMemenise rerpa-
smermumepornmanuma XVI [15].

Anazormano 2,6-aumeroren-1, 4-qurappobensoay pearspyorT U ero saMemeHHLE,
nanpumep Xa—Xok, a raxme 1 4-1uruapobensons, cojepramue TOALKO OJHY MeT-
okcurpynmy, wanpusep XVII. B nocaegmem cayuae » peayanrate peaxknmm 06-
pasywren coepmmenna tuna XVIII, woropwe moryr

- Xa: RU==CONH;; Xu: RP== CH,;

X6: R'==CH,;; Xo: RY==n-Celly;
Xp: R*'==CONH,; Xm: R!==R"= CH,.
xl‘: Rl- EH.;

Hamm ocymecTsaena pPeaxijimi Mem
W METBOPTHAHEME CONAMN C-MOTRAZAMOMEHHWYX a30THCTHX

H4CO OCH,
4 Xa—Xm
15




Hs opusepemmux swawenmit maxcEMyMon Doraomenns kpacmrenell munmo,
seeienne » PP -nosomenna voauseTunosolt nenn THALMKApGonNAHNEOR TPH-

HoBOll TPYINEpoBKn compoBomgiaeTca neloanmuMm rEncoxpoMuEM shdex-
Taxoe pamsmume ROKHM OKas3WBaTh, coraacwo npasmay Déperepa—[[vwa-
—Horra [1], maxopammeca B oTHX DoJoMeHMAX caafue JACKTPOROJLOHOPHLE
e paw, € oTHM DpaBmaOM COraacyercs Taioke runcoxpomumill adexr
ONHy-rpynns u caabuil Gavoxpoumuit addext CHrpynnu » meso-noaomennn

paysennux kpacureaedi. Ilocaepuwit daxr sacaymmpaer ocoloro sHEMMANNA, TaK
. B ARKApOONMANNEAX © OTKPHTOR DOANMETHHOBOR NEHBIO BBOJEHHE B Meio-
J0A0HeHNe MeTRALHOM rp‘im oxasusaet ofpatanil sddext, we mopvmmmommiics

asammomy npasmay [14).

Jinmeroren-1, 3-muwaorexcagmen (XXI) taxme pearmpyer ¢ CH-gmeaoramm,
pusest # Goaee marxkmx ycaommax, ses 1,4-aurmppoGensoam X [16]. ITocaepmee
0 0OBACHNMO, €CAN YYLCTH, WTO ¢ coepumeniem X HAUMHAOTCH, 0ue-
BupHO, ¢ NPHCOSJMHENNA NPoTOHA K P-yraepoamomy aToMy ofuofl H3 CHCTEM BIEM-
Sosoro sdupa, cofepmanmxca B Moaexyae, a 8 coepmmennn XXI arou yraepoua

nosomenun 4 Goaee myxiacopmaen, TaX KAK CONPANEH ¢ ABYMA AAKOKCHIBIEMN
ynuamu, dror cnocoli unrepecen eme | TeM, mmmuwnmunmxﬂ?

@O O = i Aim:X=0 j =
~ % ‘IV“ | m;,;:,%;:“ﬁ-:eﬂ

xAXla, XXi&

Ilplﬁmm BHINe PEAKINA METOKCHSAMEMEHHHX 1, 4-INIHApoapoMATHICCKMX

eucTeM wocut pechMa ofmmit xapaxrep. CymecTpenso, 9T0 AHAJOTHYHO COEJWHE-
o X pearmpyiorT ¥ EMERUIHe ¢ HEM CXOAHYW CTPYKTYPY KOHAEHCHPOBANHES

OCIMMeHRNA, HADPIEME masojinke Terparmjiponadranmna [18] n anemadrena,
rexcarnjpodenanena, i:::s:nﬂl [19] » xcamrena [19] crpoenma XXIII, XXIV,
PoayuenEMe, KAK 1 X, BOCCTAHOBACHNEM COOTBETCTRYIONNX APOMATHYECKMX CHCTEM

» yeaosuax peaxmun Bepua. <

B R
o A SCQ W
H,C0-~ H,y

XXITla—XX1llr XXIVa, XXIVS
XXIlla: Rie=R¥==H; XXIIG6: R'==H, R'==CH,; (XXIVa: X =CHy;
XXIHp: R—Rfe= (CHy)s; XXIHIr: R—R® == (CH,)). XXIVG: X = 0).
T axum 06PAsoM, HTOT METO]| NOABOAAET CHETCANPOBATH TPH- M TeTPaKapOommanmmm
soeoGpaanoro crpoenns, nanpumep XXV, XXVI, snaunreasuan 9acth snenmed
] pTunopofl e KOTOPHX IKECTKO GuKcHponana B mpanc-Gopye HECKOALKUME

—(CH;)y—
me. B ewolnax mpuveneso smanemie Ay, amadora, e o meT N EH WL —

Asanemin w.y. Huepr. CCP 4
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Oxpacka Takux kpacureaecil, Kax u TPHPETCHER Bume aukapbonmanunos,

E‘m ofuacuena wpasmaos Déperepa—/lswapa—Horra. Ipuamna p " m&m;quni Ct:;{nlm- o6pa- X
HOTAOMENNN KpacHTesell ¢ ITRACHOBMM M TPHMETHACHOBMM MOCTHEK \ By Me30- -BOMCHIEHENE :
XXVr Gyner paccmorpena mmme. o Voo mnen {Zﬂl.ﬁ_i'rt'lnm wmero-  HCH NHCH,
Ha ocmowe noaynpoayxros XXIII, XXIV, xax u guraspobensomson X, o fi0¥ cunreanposano Goanmoe wncio
Guth cmETeampoBANM mOXEMETHMOBHE m‘n W APYIHX THHOB: Texcameryy PH#H000PASHNX DPONIBOANNX Tay- cl- XXXVa-XXXVIie
mrm (nanpuwep, I), a rTakme Mepormammmorn PHOBOTO  AJXLACIEAN  CTPOCHEA
‘:"'d:.'l'v XVIII) XXVIR X |XXXVH R X |XXXVI R X [XXXVO R X
BOepEWe Hpeptoen TaKke obmmi myTh moaywenus TpuKapGommanm
ﬁ;ﬂﬂ?lmmﬂmmmmmm i — - o & @ =
YOORPOBKY, T. . - a — -_ n L -
OTACICHEYI OT FETEPOOCTATKOB JIBYMA METHHOBMMM 3BeNbs s H ca e Q CcH . a . R -
» H (CHy),| = Cl CHCHy| = €l NCH,| = OCH, CH,
r H 3 Cl (CH,), s NHCH, -— P CH, CH,
¢ GH, CH,
XXXVII, copepsmammx MOCTHKOBME IPYNNEPOBKN, & TAKKE JAMECTHTEAN B Medo-

[lprn menoassopasum B pacCMaTpUBAeMoll PEARIEE BMECTO AJNIMEIRYECKHX
pUPeAeALEEX aALAerEA0D BX aneranedt nam aneraned coorpercraywmux f-aakoxcu-
MOMERHKX AJNINKANYECKEX AJLIEINI0R BMXOAN DPOAVETOR aMmEO(OpPMBIRPO-
puA sameTno noswmanTea [27]. Orserny Taxke, wro anazorn coepmmennit XX XVII,
AePIRANEE N0 KoHNaM DenTaMeTnEoBodli nenm octatkm N-aakmianmimEa Bam TeT-
rEPOXHHOIANNA, ONCBHIHD, W3-BA

: « PHYSCKHX DOMEX SHAYHTEILHO Me- R
CTe Pl rmi“m, TAK 9WTO NX BLIe- D
)i HE YAAeTCH. N

B raba. 1 npuseaens cuekTpans-
¢ XAPAKTEPHCTHEN  HEKOTOPHX
PUKAPOONMANNEON  CTPOCHEA
AXXVIIIn XXXIX [21, 22, 28],
Hoayuennux na ocuose noaynpoaykros XXXVIIa—XXXVIla.

Ms conocranaenna snavwenmit Maxcumymon noraomenns xpacureaeit XXXVIII

XXXIX ¢ MaxceMyMoM NOrAOmMEHMA HesaMemennoro TtHaTpukapbonmanmma
156 um) mwjmo, w0 saMmKaume ¥,y'-noxomenmit noammerwnonodt nenm TpukapGo-
AHEHOB HoanMeTHAenoBoll rpynmmposxoll mpmmojmt K yraylaenmo oKPackHE,
BTOM XJOPA B Me30-NOJOMEHNN RMINBaeT paanneiimee ypesmwsenne sroro shexra.

(CH, ), (W]
: . #TO COTABCYOTCA © NPHBEAPHEMM Bume npasmaoM (1], ecan paccmaTpmeats MocT-
- Q Eadig BOBYI0 TPYNNY Kak jipa cAalmx dAeKTPOHOJOMOPHHX SAMECTHTOAA M YUNTHBATE
H, H, gt

s 3°
XXXVIIO, XXXIX

XXIXg = XXIXn XXX

(il q&
Zano CHlOCH,),
XXXIs - XXX In

Bnasaudl saexTpooTpunareasuudt afpdext aroma xaopa. 3amena nenrpaannoit CH-
Pynus mecTHdaenuoro nuksa s kpacwrese XXXIX6 aromaMm kmcaopoga, cepu

TXATa = XXX am NCHy m ocofenno ﬁHCH, (kpacmrean XXXIXr—XXXIXx) suaunaer

XXX = XX X iy : R=

ocH 4
XXXiVa-XXXIVe: R = AlL, A XHKV: X =0, 8, NcH, DBLIIONNE OKPACKH, TTO CBASAHO ¢ WX OTPHUATEARHNEM NEAYRINOHEEM sdderTom,
Aan asmunodo IDTOPIE CHIKAET DICKTPONOJIOHOPHO® BAMANNE MOCTHKA.
PMBIBPOBANES BcnoaLIOBALN A

L e L] L e 40 o, o i

08 coeil nodyueuse ¥

- xapaKTepReTIHRn

BuAeaenun obpabarusaan ""‘“im::::; i(oKXVI, o paayiommecs npur be Coesrpasn e - Xx'.l-lr.m““ XXXV

‘E.Hj I lm.:. L] l.'ﬁ
3 .
(H,ClN ZN(CH,), (n=2 8 y " XXXVIE ReH | XXXIX: R o Ol
a ar XXXVI
pacs ; m: BO2 (28,0) B21 (24,8)
TROPOM mpgoyn coa 766 (30,0 764(28,1)
AN KOMILTeRCOM METH] AHOKNCAOTO anmammg BN avunodo n (CH,), 760 (20,5) 700 (28,0)
KOl CoRmoKMe 1y m{:::l"“}fbumm ¢ POCI, ¢ m"“‘m "P“H“ﬁlipﬂ r 0 764 (27,0) 784 (26,3)
B Xo%e xotropoit Orserin, wro npy S A 8 - 780 (24,7)
ATOMOM x4 PONCXOART oamonpemenmoe o NCH, ;
Ruok " e - 5 —




TR _ M 'I...... 13 h_' PT"J“.*-‘L.'”..“ ]
.,r---‘u g b ! ||?"Fi§'l‘l'.'. i .. Tak 2

‘:u.ti i _"1 av unm Cnextpassmue xapakrepucraen  raavpwiapboumanmnon XLVa— XLVk

- .*... =l # ol ol R M :

I el | . [ feeeo] | - |- e
N{CHy)y 2 884 (15,0 v CH, 2 808 (25,5)
N(CHy), 3 698 (11,1) W CH, 3 785 (30,7)
OCH, 2 766 (22.8) 3 CH, 2 808 (32,0
OCH, 3 778 (24,1) " CeH, 3 782 (30, 1)
SC.H, 3 797 (24,6) W CN 3 884 (18,0)

RPeBeCTH B XJopaaMemennue TpuKapGommanunm, apyrue e, manpusep XLIII
2 =S n=3] unxnymm: nocae o6paloTRE METAHOIOM AT NPOIYKTH
pypuanposanmus [XLIV: R = OPO(OCH,),).

[x = cicH,),, 8, —CH=CH— = ap.; » = 2, 3; R=CgH,, OCH,, OCOCH,, 0S0,C,H CHy-p,
cl, OPOIOCH,),].

[Ipusenennuilt ® APyrue NpPUMEpPH NOKASKBAKT, 9T JErKOCTH BHTECHEHRA Ke-
Torpynns, no-nEAEMoMY, Goabme ¥ KeTONMAHWHOE ¢ OSTRAEHORKM MOCTHEOM,
qeM ¢ TPHMETHACHOBM, W BOSPACTACT C YMOHLIIEHWEM OCHOBHOCTH FeTEPOOCTATKOB,
3 KOTOPHX BOCTPOeH Kpacureab. AHaJorwuEas sakomoMmepuocts Halawjaerca
B UONMIDKHOCTE ATOMA XAopa n kpacmrennx crpoemma XXXIX.
B raGa. 2 npuBefieNi COCKTPANLAME XAPAKTEPUCTHEN HEKOTOPHX THATpHEApHo-
lnmn XLVa — XLVk, copepmammx mnapsiy ¢ socrmxosoil rpynmmposxoi
G B xeso-nonowenmn. Coemmmenma XLVa, XLVG6, XLVa = XLVk

CHg)

|
X~ GgH, i J:,H, XL¥a=XLVE

:lrrnlnnm XLVr, XLVe—XLVm —
! :wml HOAYUPOAYKTOR THIA II, a XLVs — npHcoenuennes jn-
- apaTa ¥ COOTBOTCTERYWIMEMY KeTOIHAHHHY,
Hu: puano U8 TAGAMIM, B OTANYHE OT Meso-MOTHA- W Meso-GenmazaMemennux
coeHAeRNE, Ha NPAMEpPE KOTO nojaTRe OTCH OTMEMEHHAN BHINE 3AKOHOMED-
HOC ﬂo:n rmmﬁ-puf !pnlpmuml ¢ DTHACHODHME MOCTHEAME,
AAR NMETIIAMUNO- B METORCH3AMEmeHHKX kpacwrenedt malmojraerca upoTnsono-
aowuan aanucumocts, Taxoe ofpamenne shpdexta noj panAENeM yKazanuux same-
& , KAk B 70T $axT, 4T0 METOKCHTPYINA B Mea0-UOA0MKENNE TRATPRKAPSomA-
mHa © rpmrlmuunt MocTHEOM, Bonmpexm mnpamuay Péperepa—/lsoapa—
‘Horra, upusoguer k Hexoropomy yraybaenmo okpackn (ra 10 um), suasano mecTroi
paxcannedt Tolt wacTn xpomodopa, B KoTopoil HAXOANTCR IAMECTHTENR,
MocTuRORMe TPYNNM CHIDKAIT BOAMOKHOCTH YCTPANCHHA NPOCTPANCTRERHHWX
pysiennll MOKAY JAMECTHTOAEM B MeJO-UOJOMOHNN W aToMaMu Bojopona 8 ff'-
HOJOMEHMAX TOAMMETHHOBOR HENE UYTEM HOBOPOTA MO €€ OTACALHEM Yraepoj—
: .upumnl coaaaM. Cymectnenno, 470 yroa MeRIY aTOMAME Yraepoja, CToMmnME
p—, 1-, S-moaoieHMAX HOAMMETHNOBOH HeNN KPAcHTeIeH © MECTHIBCHHEM IHKAOM,
1 MENBIe, & CAOBATOALNO, YRABANHME CTePHUCCKRe nomexn Goapme,

b |

F - @ g G =33 790
- = f L L RS
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€ mecTuasenuuM mukaom » Goasmeil crenenn. B kpacureae XLVr meroxcs

HACTOJBKO BHBEJEHA N3 MIOCKOCTH MOJEKYANM, 9T0 OKASMBACT Ha o:pac:.;rcu '

UPEHMYNIECTHONHO CBOMM OTPHUATENLHEM MHYKIHOMILM

polino okpacka aammux xpacurexeii paccmorpena » paGore [24]
Ha npusepe rpuxapGonmanmnon saweseno [35) :

STO BREJICHEE B CHMMOTPHMHME NOJOMEHNA

NOTOPe ¢ coamum crpoenns XLV] uu,.w"':.;

(CH,), ;
W X S EIW“ ( )
ol HG n=2 3.
XLvi . H‘
XL
8]

L
H,C,NH R —— — R n , m
r o 8 . a ocH : i
. e § 2 647
» a
3 6%

BANHNC B3 1wepgp Llan L.[?“ » Bummw‘”ﬂmun, HAMH

d-aneranszerny (L1
hpm.p“m,ﬂ; mnmmm Py m—— I:nnmuu-z-unn-
KRCAhiM UyTeM mnocaepywomero

nenm
PoskIg hmmp“‘m' AAn TpuKa
"
coanmo
I'l MOryT GuTh npespamens

CTpoennsn
6ute menoanao v HO Copeprammx samectmrens
CHAMEHOReTONM THna XLVIIL
BMEBRODOMMenma)keTomm XLIX.

Hafigeno [39), wro

il
p—
I

coam crpoenma LI1lIa m LILIG.

-
e

CHy
1. JIM®A/POCK 3. OH~
HO T COHNHCI -
Lila, LI

Lis, LG
(a: R=H; 6: Rw=CH,).
R R
H,CHN NHC,H,
cl- H H,

Ladta: A = 612 g
LIIG: J,m—ﬁil M.

Ipn xomgencamun noayupoxykros XLVIIL, L, LIIIa u L1116 rereponnxaniecsu-

. ME OHNEBRIMH COJAMN, COJIEPHANIEME AKTHBHME METILILHKE FPYOOLE, CHUTEINPOBAR

hAjl HORAMETHHIHANNHOB, B TOM YHCAe Opomasojuue GeHaTHasona CTPOSHUA LIVa—
s [41] = LVa [39], LVG.

a  —(CHy),— H
6! —(CHy)— H
» —CH,OCH,— H
r —(CH)y— Cl

Kax caegyer us cOmOCTABICHMA INATOHEE MAKCHMYMOB HOTJAONEHEA dTHX KpacH-
Tedell ¢ MAKCHMYMOM HOrAOMEHIA HOAMEMEHHOTO TRATETPaAKApPGoNMARNEA (870 mm)
BO BOOX PACCMOTPOHNMX CAYIAAX MOCTHROBHE FPymmM cmocobersynr yraybaemmio
OKPACKE; NOCARYIONee 3AMPMENNS ABYX ATOMOB BOJOPOJA B XpoModope KPACHTEAN
LVa Mernasmusu rpynuasi, Kax @ 8 mexogmom noayupoxysre LIII, npaxruseckn
He CMENAeT NoJOCH NOTrAOmENNA.

PaspaGoran Takme cHETES YIIEKAMETRANHANMHOR ¢ CHMMOTPHYHO PaCloAOMeH-
Hoit MocTRoBol rpymuodt B noamsersaonolt nenn. Meroa srawdaer B ceba Kounen-

| canuo NEKANYecKux Ketomos ¢ coegmmenmnes XLVI. Buecro nocaepnero » xouaen-

cAnmME Moryr GuTh MCHOXLIOBAHM W SaMemEeHAme [-AMEHOAKPOJCHHN, HanpEMep
B(N-rerparmipoxunoana)axposenn. B peayaprare peaxumn moaygens Omc(ammmo-
noamema)kerount LVI [42]. Amasorm stux coepumenmit — cojepiamue BMecTo
denmAAMBIo- TRMETIAAMBHOrPYIUE, HeJABRO cCHuTesHpoBauu Apyrmv nyres [43].
C Gueo(aMuuonoanenma)reronom LV yraerca nposecti e e peakiuu, 9710 i ¢ onu-
campnsnan sume werommanmmass XLIII. Kposwe peaxouwil ¢ genma- o MeTmianrmes,
pumerpacyasdarom, xaopoxcuaom docdopa, npomseneno BOCCTAHOBAGHHE B DTHX
coegunenuax Kaplonmasaoil rpynou ANOMOrEIPRIOM ANTHA, JTO NO3BOAWAO HOAY-

" qurh npomasomuse mona-3,4,6-rpuen-1.9-gmana LVII [42], ¢ meooassosanmem wo-

TOPWX CHETESHPOBAHE YHIEKAMETHHIIMAHNEL, COJePKAN[HEe B NOANMeTHHODOM emn
CHMMETPHYHO DPaCcHOAOKEHHME WATH- WIN MecTHABeHHHE yraepojopoamsil MEKA
H B Res0-DON0GREHER ATOM BOAOPOILA, Xiaopa, MeETOKCHALH Yio, METHALAYID WIAR
deamapuyo rpynny, wanpamep ruammammna LVIIL [44).
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n.C—-CH, CH.—CH,

H, Clly  ax: R = 995 1,
o = 10,8-10%(a CHLL,).
IL,H. Clog

CH,

A A
MM W
v r L

I-.ﬁ = —{Cﬂair -'t{:ﬂ'!,"—l t=ponnen; R = H, m“ 'ﬂ.ﬂ‘. m‘.l q].

aenonmpuaoimmanny L1X poraomaer » nanGosee jammsonoanopoil 061acT cpein
¢X DOAVIEHHMX 10 HACTOAIMET0 BPEMEHE TPUMETHHIHANNHOB,

MocTHKOBHE TPYIIN, CHMMOTPHYHO PACHOJOKeNNEe B NOAEMETHHOBOM nenm,
-pEEMoMy, B Goasmeil cTenenm DOBMMAIT YeToll9MBOCTL MOJeKYA KpacuTtesnei.
0OTOMY HEYIHBHTEALHO, 9T0 HMEHHO ¢ HCNOAbIOBAHNEM CHMMETPHYHD JAMEMERHEX
unnaoron conelil popuavmmmnna LIII m LVII] sa csoram cmsTeawponats ue
AbKO MEpEAoHoRaAMeTHENManuE [39], KoTopwe pamee Doay€aThH He YAaBaloch

AHATHS COSKTPATLHHX XAPAKTEPHCTHK CHETeINPOBAHHKX NOAMKAPGonm
TO3BOAHET JAMOUNTS, YTO BANANNE NEKINYSCKEX FPYINEPOBOK, KaK N MeTw;
samecturedell B XpoMofope NOAWMETHHOBMX KpacHTedell, HA MX OKpacky o

. MACTO HP DOTYNHEAETCH NPARRAY Npﬂupu-—-ﬂmln—ﬂmt. Haupusep, »o
vtowy mpasmay, » memrarapbommammmax (LVIIIe), xax m » rpuxapbonman

g i |z
Z s n f£3 E S R j! 36], wo uw mmpmaoynaexamersmnnmanunn LX [48].
a I W 0 :
& 2 DCH, -'l: : E::l I‘=
B 20 058 lw 2 GH, m
r 3a e ls 3 cal, gm
* Hpasegess annmue Zan pacrsops & 126
C.I.D: 'H‘ Lxl - LI-I- Cg“._
?rrmm (kpacmrean XLVe—
OKpacKm, X 1
geenrin. s x - Dnsx LX L — e-10~¢ » CH,Cl,
xpoumt aexcr [45), o . 0 1220 15,6
CHMMETPHYHO PAaCHONOMEHHD
sodo 6 8 1315 11,6
PoMogope THaverpaxapGommanuna (kpacwrexs LVa), M Se 1340 13,3

welimero spesenua » xpomodop g

» OUPEJBAROMEME B CyMMapHoy

PHMX TPynn wacto mosmer ~ Ceaenonwpuaonentaxapfonmanns LX» noraomaer » namGoaee pammmosoanonoi
Gurs e mx oaex- obIACTH CPEIH BCEX MABECTHMX JI0 HACTOANEre BpeMeHH NONHMETHHOBWX Kpach-

reaed.

[osumenue CTalMALHOCTH MOJAGKYJA DOJANMETHHOBMX Kpacmrexedt myrem ms-

AOWKONEHX BHIIE METOJ0P IMKANIAIME HX DOJAMMETHHOBOM UPHE MOCTHEOBAIME

rPYNNNPOBKAMME, KAK W BMOOP AR cHETesa reTeponMKA0s, o6aana0muEX B KPacHTe-

 anx Goawmodt sddexTunmoil jammofi B VAEKTPOHOAOHOPHOCTEIO, HO BOIMOKHOCTH

Gamsxoil ¥ cpeaneit penmuune, obaerdaeT NeACHANPABACHHNI CHHTES NOJIMMETHHO-

pux Kkpacurenedt, noraomaomux 8 Gamwsnelt HK-o6aacre. Hanpasep, aapo Gens-

le,dluuoaa B DoAMMETHHOWMX Kpacwrensx ofaajaer cpexmmu anavenmem O, =

= 45° u smaumreasnoft spdexrusnoii gammod (L = 6,5). IlosTomy saxomomepmo,

yro Tpukapbommannnu Tana LXI,

OfuE reTepoatom,
K DoamseTnmosof

ALV Amay = 055 mm,
tm 24,9-10* (n svamoas)

Catly

TRACHOBN® FPymONpoRKy

reTepooctarkos, g mm? Raabiefmesy shbexramo HOCTPOCHHNE HA OCHOBE HTOTO TETEPONMMEAA W COJACPHKAIINE CHMMETPHIHO PACTION0-

ANPEACURANNEOS, MX THo- g . seenmEmdt oTRACHO BN MOCTHK B NOAMMETHHOBOH 1PN, ORASAANCH BECEMA YCTORTNBL-
ceaeno M COSUNHENMAMIE, 970 cnocofeTROBANO MX NPAKTHYLCKOMY HCIOIL30BANKIO B KBAH-

BAHAMX jio HACTOAmEero
SpeMenn » ¢ noAMMeTHIO tonoit aaexrponuxe [52).
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" N Hypsewun A, B, W xorpa Gua0 YCTAHORACHO, 9T0 IHAHNHOBKE KPACHTEAN MOTyT OWTH YCUONIHO HOUOAb-
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. Ponanoe o 11881172, . . A.— XF  ocHOBANE HA XHMWYECKNX Upespamesuax aneraseidt m emoaonux sfmpos. B ma-
@ coemumennit, 1971, N erommes 0030pe PACCMOTPONN METONH CHMTE3D INANMNOBMX Kpacwreaelfl m Mx
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CHHTES IHAHHHOB N3 DPOHABOJHLIX THAJILIAErMI0B
loaywenne smonokapbonmanunon na oprosdwpon kapSonoBMX EncIoT

" Ilponasojuse NOANEHOBHYX AJALJETHA0B B UpeMIe BCErD X ANSTAAN M DOJAM-

AAKOKCHIPORIBOJNLS MOMHO PACCMATPHBATH KAK BHHEAOTH oproadupos Kapbo-
| HOBWX KRCAOT, KOTOPHE OAHAME N3 DePBLX HANLIN MEPOKOe NpPEMEHEHNEe LI
cuaTesa smonokapSoimanmuosux kpacmreaedi. Homgemcammedt oprosdmpon pas-
. ANYHWX Kap6oHOBHX KHCAOT ¢ YeTHePTHIHHME COASAME IeTePOUNKIANYECKHX OCHO-

. panmii, CONEPMAIAX AKTHBHYW METHALHYD rpyunmy, Guam moaywems sonoxapbo-
HEANMEE ¢ PASIANTHEMYE SAMECTHTEJAME B MEIO-NOAMKeHNEH TPuMeTHHOBOR menm u
BCEBOIMOKHLME reTeponuKanuecknmn ocrarkasu [1—3]:
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o @—cu,- — Bpeck W jadee deTsepTHYEMe coam ofWYMO DpEMEHAEMHX AR
CHHTESA UMAHNHOBHX KpacmTenell reTepolEKANYeCKHY A3OTHCTHX
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o 2, - . . A., Cowyenwo T. C.. llpr
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BaEMl, MMEIOINY AKTHBHYIO METHALEYW rpymmy [4]:
CH(OC,H,),

—

Baauwoneiicramem aueraan 1 ¢
aen cunres wHpoao-(3)-umammos [5):

2“‘-@\:551\“' +1—»

hx-

N
h x- h
HAas cumresa muxapbonmammmosmx ¥
AKPOACHH, KOTOPWIl, KAK OKA3AAOCH,

(R=H, Alk, Ar;
Ri==Alk, Ar;

R'e=H, Alk, Gensorpynnua).

=(E;m+mM4M

Moagmwee Guao NOKA3AHD, 970 B nogobuue
UATE N COAN ANANRAOBR MAZOHOBOTO AJ

an 1l
e e

Qﬂ‘ﬁﬂ"f\mmn,__
-t
mm,r.Hchm,___. & .

PeAKIEN KoWAeHCATHE
waeruga (I1) [7), m aneraam

b, 1

c
SETBOPTHIHLEME COAAME TeTePOUNKINTOCKRX 0CHg-

coanaMe wEAoaa Gua ocymects-

pacETeneil Taxme menoassosan Gemorcu-
eme JAerve BCTYmAeT B KomAescammo [6):

MOTYT BCTY-
Ml
WX NO3BOAMAO HOAYIRTE Jmnumz

H, C10;

muwenmst V u VI moryr Gurh BCHOABSOBANK JIA CHATE3A HECHMMETPHYHMX
aplonmamnuonux Kpacmreaeil.

O6uTHO HeSAMENIEHNEE ANSTAAN MAJOHOBOTO AJABNOIMAA HOAYIANT KOHAEH-
eit opromypassmoro sfmpa ¢ Emmmaaskmaomsyu supasm [12, 13]. B ma-
naboparopun OHA0 NOKAZANO, YTO ANETAAN ANKEAMAJNOHOBHX AALASTHAOD
I1), mcnoanayemse gas cmuTesa kpacureaeit IV ¢ coorpercraynmmmn saMecTaTe-
AME B MEIO-TIONOMEHNN, AErKo MOAYHAWTCH h3amMojeficTRmeM OPTOMYpPAaRLREOTO
a c[a;rau-nnnnmmn sfupamu 8 npucyreremm FeCl, » xawecree raraam-
ropa [14]:

(CH,O)CH +

1

m“; — 11, ERI = EII.. C-IH.L

JNlan cuwnreaa ameraan [-oroxcmaxposemua paspaforamm ama  meToaa,
nosammse na germpobposuposamm Gposmua VII, xoropuii moser Gurs noayven

CH.(OC;H): + 0CH;— e
e Ecnmc.n.}. o

W o

vcu-:oc.n.}._.w v

MeTojs CHNTE3A NPOHSBOJNMYX TAYTAKOBOBOTO AXBLACTHAA
lmlllﬂ

B xauecrse meXoAuMx coegmmenmil fas cmuTesa TpukapOonmaEmHOBMX KpPacH-
eil TPAXNINONKO NPHMEHAIOTOR CONRM JMAKNAOD TAYTAKOHOBOTO AJIbJCTHIA (171,
oropue OoOHYMHO HOAYIAKT ;:mmemu nupmumEwesux coxedt tuna VIII
pomarwsecknmm  axumanm [18]:

Oror Mero] cumTesa cojell IMAHWAON IAYTAKOHOBOTO AALIGINAA HAXOIWT OTpa-
HHO® UPHMEHEHHe W3-3a MAJOH ROCTYNHOCTH conedt VIII, » ocofemmocTn aa-
HEBX, 4T0 SATPYANAET cunTes TpuEapSommANNNOBMX Kpacwrexel ¢ 3amecTn-
AME B NOARMETHHOBOM menm.

B mameii aaGoparopuu paspaboTams MeTOIM CWNTE3A NPONIBOJHEX TAYTAKO-
OBOTO AABIETHAR, ONNE W3 KOTOPHX OCHOBAN HA JHEHOBON KONAEHCALNN BIFHNIAT-
aopux adupor ¢ e, f-reHACKIIENNLEME AALIETHAAMMT 19, 20]:

x
(R = CH,, C;H,; R', R’, R’ = H, AlK).
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ROH n* zra'n'mm.-ﬁ‘- Ty e
———t (RONC. cH(or), Pama (XI), moayaemnue g g ANETAIR TAYTAKOHOBOrO AXWICTHIA MOTYT BCTYHATE B KOWJCHCAMNO ¥ ¢ COAA-
HX Aemnoil cxeme, npeacTanangy WH0AA WO Mermaenmosolt rpynne rerepommkaa ¢ ofpasopammenm mEgoao-(3)-

H 1 Ky ;

MKAMECKNe ANOTAMN v gonux wpacwreaedi [5]:

s poro aangermpa. Ilpw g
eromn aneraaedi X[ co

x1— {onom, s ot (CHO)LCH\ o\ /CHOCH,), + 2R e

=

as KUCAOT  MPONCXOMMT  pack
= o DRPAKOBOTO IMKAA ¢ 06pasong X
L. 2y Amanerazedi rayrTaxouosoro
0 rga (XII) [21, 22]. a npu of — HW Re
. xin TR ANPOTONHEME Kneciotasy ' “‘/L
4 & : [mm HX npespamenns g B |
peas moryr GuTL nepeseer: v nmm }le.i’: B8k Sewopms » oy IL = L

[oaywenne DPOMSIBOIMMY TeNTANEHINAIA
Aan enuTesa TerpaKapbommalnon

C yeanio paspaboTkm YENBEPCAALHKX METOAOR CHHTE3A reNTAMETRHOBMX conedl,
ROTOPHE TPR KOHASHCAINN ¢ 9eTBOPTHUNMMH COAAMH TeTepPOINKIMECKEX CoeIn-
wemmit ofpasywt rerpaxapbommammsosse xpacwrean (28], » wameii aaboparopum

§ HAJeHH CASIYIOIHME NYTH NOIYYEHNA COOTBETCTBYWINX NPONSBONHKEX
ATLAETH0R, CONEPMANINX CeME ATOMOB YTiepoja B menm.

1. Komgencamua 2,6-amaaxoxca-A'-amruapommpanos (X1) ¢ puERAIKEIO0BEMIET
pwpasu (XX) npi 9KBEMOJEKYAAPHOM COOTHOMEHNN PEATeHTOB HPOTEKALT TONL-
to 3a cuer o, f-nenacumennoil aneTaabHol rPYINNPOBKE ¥ NPHBOANT K obpasona-

o marmapommpaos XXI, xoropue mpm ssammofieficThim © OePANIENME RAR
OPHMIEIME AMIHAME B KHCAOW Cpefie Jerxo npespamanTcs ¢ PaCKpHTHEM HHpa-

I:
; + L >ll‘l-l \
xn_‘_—....:ﬂz /N'A;V\( x_.

m& \ =
n Jagee ’,NH CsH NH,, CeH,NHCH,, TETPATHAPOXHHOMMIL, )

Mmm |
NEHTAMETHHOBLX coteil ABARETCR i
m““m'“lﬂmm“ﬂ“

Hponasoguue ra
Aencaumedt aneraan m‘“m MOryT Gwth rTaxme OJYSeH

poB. Ubpasymommiics npu srow 3.5 T3,
CTBE © HePENIHMM naw BrO 9, -Terpastokcunenren (XV) npn naanso
coan [16]: PIIHEM aMBHoM B mwm“ Searvaiasseitl u:;;;:;;{ath;ﬂ% ANETANBHKX IPynn B COOTRETCTRYIEE TeNTAMETHHO-

OC.H, \ R
i+ j\oﬁﬂi — C,H,0 /\/L/CH{OG.B,L —-/ff.. \H/\M ' nr B o P

mﬂﬁﬂ OOAYYe s -T!-lr
Kpacareseit uenoassonana xomn

OBOTO adhm € Inameran ]
-:ﬁ:::.‘mpu # obpaayerc ﬁpntu XVI nmﬂmum anbjernus, ¥ F LR i e
MOMeT Gorxe ne ) OHOROTO  aanjermua '
[15). " OWTh J0rKo mepesexen B cooraercrpr kMM AMEHOM B Kucaoll cf \ &
H CooTBeTeTRYWmIME nenramerwnonwe coam X e — /H { X-. (Ré=H, Alk).
Ll 1 L]
{Elﬂ;ﬂ]ﬁﬂthm 4 . 'UC.H‘ ! . Xxm
B e (0CGH)5 = Merton mosBoAAET MOAYHATH rENTAMOTHHOBNO COXN KaK Gea samectmreaecii, Tax
N ¢ AJKERJABNEME TPYNNAME B PAsINYHMX NONOMENNAX NoAmeRoBOH nenm.
g y 0CH, B s s mis et rovems = spessuet
KO N0 @
o SR IJC.H,;,_.__.,/" 3 n“muﬂunnwmpnmm ui:mn:n XXIII, xoropue AHAJZOIWYHO COe-
\/l\/gﬁ Hx \N o ngmu XXI aawr renramernsosme coam XXII [30-—33].

R* OR

EnCl i
X1l 4 XX — (RO),0H OR)s Z—s XXII.
* B R* xxI

3. Komnencamus anerasedi f-aaxogcmaxposenna ¢ {-aaxorcnamenasm (XXIV)
[pE  OKBEMOAOKYAAPHOM COOTHONIEHNE peareHTos npusogut K ofpasosaumio
4.1,5,T-rerpaaaxorcen-2,6-renragmenon (XXV), xoropwe serko nepexoust » coor-
sywnpre renramermnsl XXVI npn ofpaborke nepsmamuy naw sropuunmm

U



asumom s xmeaoii cpege [16, 34):

R
h+ BF-O{Cila)s o/\/k
VL Vanm R———>p
1

XV 1 L]

Hs 1,1,5,7-rerpasroxcn-2,6-rentagmena npn KomeNcAME € COXAMN RHZO0JA
ITESNPOBANN HE IAMOUIGHHNE B IENN CONPAMeHmA WHA0N0-(3)-mmanmam [5]:

n—@' §| | +no/\j3/'%/mmm,—*a'-@j%ﬁ;©‘"’
L x h

It

— W X~ (R, R, R H, Alk).
3 xxvi

Gror Merol UO3BORET NONYWATH TENTAMETHAORKE COAM ¢ PALTHIHLME 3w
TOAAMI, B TOM WNCAC W C [MKANTECKMME y BRANYCHHEME §
conprenns. Tax, ¢ menoassosammes wukamwvecknx muemos X XVII epes e
mxli?il;:m renramernaosue coan XXIX ¢ natn- n mecrnwiensy
:llllll‘n mlmmlmmlmmmnnm

-

Conrea npowasofnux HOHATPHEITTHALR
W NOAYReHEe NenTaRaphoOUNANNIOB HA MX OCHOBE

| Metomu, paspafioranie AAA CHATESA NPON3BONHWY WOHATPHEHANANN, WCHOAL-
ByeMux Aad noayvenns nenraxaplommanwmoBHX Kpacmreaedl, Tawme » foanunmn-
©TBe CAYYAEB OCHOBANM HA PEAKIMAX KONASHCAIMN HeHACHIIEHHWX AJKOKCHAlle-
Fascill ¢ BEANAOBEME AR JEeHOBEMI Sdmpasm.

1. Komnencamma aneranelt Craskorcmaamgermos XXV ¢ aaxemmaonumu
spupasn XX npmsomur x aneraxsm Cy-aaxoxcmaanerngos XXXIV, npw nocae-
Ayomeii ofpaforre KOTOPHX NEPENTHEME RAN BTOPHUNLME AMUEAME B Ewcaoi

. Xxvim e nerxo obpasyworcs momamermmonue coam XXXV [16],
' OR R* OR \
= ‘ﬂmx X s - M )\ CH(OR), ﬂ
e : X" g XXV 4 XX —= RO [ |/ Hx
xxxiv R R

Re

e |
HAOAH WA STOPETNMM AMMMAMN B KECAOH Cpe + 13 KoTopux obpaGorkoii mep AN o X
mll.ﬂmmm-lm:tuu::u vz T /Hm\ﬁh\

ﬁlxny. npRBOINT K ComeprRammx .: 2. Kounencamus aneranedl rayraxomosoroe AaJabjeraia c i-Emmncnnanu:

11 “mmm ToTpakapbonmanunoBaM XIV npotexaer cTPYKTYPHO-HANPABIEHHO TOALKO 34 CHeT «,f-HeHACKINEHNO

W;E]&m:m :;:T" Burs Taxme g aneraasnoil rpynnu. Peaknus mumeer xapaxrep ﬁﬂuuppuummE HapEn:,r ¢ anera-

AMIECKNX OCHOBAMMI: KOHACHCAUNN ¢ YeTRePTHuIIM = sem Cy-anxoxcmansgernaa XXXVI mupeaenn rawme anerann Cyy- w Cy-aaKorcn-
- g raasgermgos XXXVII (n = 2 n 3 coorsercraenno) [30—32):

(ROKCH~"S—THIOR), + XXIV — (RO) : i
- i XXXV

Mps naamsmoneiicrsun gmameradeit XXXVI ¢ nepsauhui wil BTOPWIHEME
Cgummamu B Kucaoll CPOie MOAYHEHM COOTBETCTBYIOUIME HONAMETHHORLE coam,
(R, B, R' =W, cn,; n=0 ll.'z:onm.:e PASANING SAMECTHTIN B NOJHMETHHOBOH HemM, a ¢ WCHOALIOBAHWEM

- T omon XXVII — HOHAMOTHHOBME COAM € NATH- W INECTHUICHEMMMN HUKIAMN

3 saxpeniennodll yuc- WAN s-yuc-KRoRGUTypaImEedl B 0LHOM NI IHEHLEB LI [31—33).

g HonAMeTHROBWE COAN © NOJHOCTHIO mpaxc-goumpurypanmedt nenn XL woryr

gHTh enaresmposanil ofpaboTrol NePENTHEME BN BTOPRUNEME AMAHAME B KHCA0I

peje MPOMBBOJNKY JIRANETALA XXXIX, xoropue B CROKO OYEPElb HOAYIAKT

goupencanueit aneraseil FAYTAKOHOBOrO AALIEIIIA € HMKAMTECKHMI {-0aKOKCH IO
pay XXXV [37, 38]:

2 2 Yeoszs maywol gororpadun, v. XXIT 1
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rexcaxapbonmamrmonue kpacwrean XLVIII [40]:

HX

xuve :
XLV x . XLV

Yanexamerunosse coam L, cofepmamme natu- w mectwrulenmue EKINYECKNES
ATMEHTH B [em COnpsmennsa, Moryr GWMTh JerK0 CHNTEINpOBANM Baammoeii-
Bthuenm cootsererayiommx ageraxelt C,-aaxoxcwmaasaerugos XLIX ¢ nepswsmu-

>N " x-
— mm\A):mm = 3
XXX . Hy)a

3. Npucoepmmenne 2.6-mmaaxorcn-A’-murmipommpana (XLI) x 1-asxoxe
HEM IpH SKBEMOAERYARPHOM COOTHOMEHNN PEAreHTOR NPOTEKAET, KAK u i ¢y
UPHCOSINECHNA K BENNAAIKRAOBHM sdwpam, Toamko 3a cwer o, f-wenpeney
ameraasmoil rpynos ¢ ofpasosammenm amrmaponmpama XLIT, ma xoroporg
ofipafoTke nepENYHEM WAR mg]u:n asmmmEoM B Kucaoil cpege aerxo ofipy

cn momamermmoewe coam [20, 29]:
LY
_, (RO rﬁj\ oo
naD\[, +A/\°n )‘mvvkh OR HX
R xLm

MM BTOPRUMLME AMEHAME B Kmcaoll cpene [38]:
\ xus : R -
W NAAANANANY - | . OR), S W s
—_— ) & X~ : IHGI,LN"/%}\C&?":‘::" HX X g (n=1,2).
4. Momoaneraan rayraomosoro aasermza XIIT, KOTOPHE ARAAIOTCA N ;

TaMH KaTR neperpynunposkn aursapoumpanos XI, npn xome -
no Burrury ¢ wamgom XLIIT mawr aneraam HOBATPREEANANCH ELIV [201.

CunTes npomaBoanmx TPRICKANCHTACHTNAT A
. renrarapbonmanmon
CIGANNE JEIKO NPEBPANAIOTCHA B COOTBETCTRYIONNG HOHAMeTHHOBME coxn XL

"
Re ~ Kax yie ormetaioch Bume, KoNIencauua aneragell rayTaxoHoBoro aasjerafa
1Y s R¢ ¢ {-aaxoKCuAReHAME npeAcTaBaseT coboll peaKmuI0 TeAOMCpPUBAIMME, PR KoTopOi,
X +{C.H.u-—m—4£_mm¢unh—.;no;_ (OR), zpome aneraneil Cy-anxoxcmauasnaernga, ofpasyoren n ageraam Cyraaxoxenam-
xLu1 jamsnernaa [30). Buan waliens outnMazsuMe YCAOBRA HPOBEJEHMEA 9TOH KomIeH-
¢ neaswo cumreaa 1,1.5,9,13,13-rexcaaaroxcn-2,6 10-rpuaexarpmena LI,
' oxuy gxoropuit npm ofpaboTke NEPENYMMM WIN BTOPHYHMM AMEHOM B KWCIoll cpege

T - (penpamaerca B Tpuiexamernmonme coom LII [41, 42):
R R
5 X~ (Rt=H, Alk). -~
- | - G

e -’== v (RO),CI : (OR), e m X,

yeuexoM memoansywres UEPETNCACHNMX METOAOD HOHAMETHHOBHE ¢ :
¢ o i
Tax, me samemennue » mmm BenTaxaplonmamumoBHx KpACH: Tpunexamersmosue coan LII serymaor » xomgescammmo ¢ 9eTsepTHIHEME COAR~
cxeme [39]: . POommamm cuureswposany no reTeponMKANTECKRX ocHoBammil ¢ ofpasopammes remraxaplonMAHRHOBMX Kpa-

eaeit LIIT [40]:

LI + -i()\m, s M
gr X L R

NHAHMARL, NOTYYMEHNLBIE PEAKIUEA AMHRAOGOPMILTHPOBAHHA
[0 BHABCMAREPY —XAAKRY

Peaxumn  amumodopumanposamnn no  Bmascmadiepy—Xaaky orkpusaer
DABUINE BOSMOHOCTH JAA CHHTO3A NOJMMETHHOBWX COARH W UMANNHOBMX KPACH-

Py 1ol mo QocTYNEMX KapGommabsusx coain;lnni H BX OPOR3ROIHLX: Npeiedbirbix
MTopwmam ax 3 C:mmmm XLVI nepawuuuss ¥ 8 DOIHCHOBMX ALIErWIOB I WX anetaiedl, BUHLIOBMX 1 HOAREHORMX oQUPOB 1 AP.
AeRAMETIHOBI® M'KW mwmlau, 31). Toaysemmee Taxss '

B paGorax [43—A45] suepsue nccaenonana BOIMOKHOCTS NOAYICHRA UONMMOTH-
TETepouMKIITec Ky Y OCHOBa T B peaxkmmwo o TOTBOPTHIHEME CO Honux coneil nsammojlelicTENeM KOMDACKCA, NOAYICHHOTO W3 aumernadopuavnna u

P PCPHATmX axTamiyio MeTwabuylo rpymmy. ¥ - @
H



docrema, ¢ mmmmAaAKEAOENMN afmpaMH, |-AAKOKCHANEHAME, AneTANmMy yu
aow u aaxoxcmaxspermaos. llowxe Guao mokasamo, WTo AMEEOGOPMMINT
AAIETHAOB JRHPHOTO PAAA MAN NX aneraiel, & TAKKE UOAMEHOBMX e
m}mn KOMIIEKCOM JMMETHAGOPMAMEJA M XJ0PoKcmpa
B mameii aaGoparopun maysena peaxmuws ausopopmmanposamms ¢

NPeIMECTREHNNKN TPUMOTHHOBRX COMell, ROTOPHME ARIAOTCH BHHNAOTE
mepywomero xomnaexca LVIL, raxme moryr serynars » nogobuyw xomzen-
o © obpasonanmes jukaponmammmonux kpacureaeit LX [50]. Ouwenuano, o

: b BBEACHNA B KOHICHCAIN UpoMekyTounuy coejmuenmit LVII anaum-
0 YUPOmAeT NPOHece NoAyIenna ANKapOONmANMHOE ITHM METOHOM.
lposeienc Tamme mccaefosamme ammuodopMmampoBaNEA paANa NenpeAesbEMX
ermion, 2-AAROKCHANLICIIAOR M HX ALeTAXel [HKAOTERCAHOBOTO M LHKIONeH-
soro panos [51—53], cumres xoropux pacemorpen m paborax [54—56]. B pe-
hTaTe BaaEMOAeHCTRRA dTHX coefmuennit ¢ dopumaupyoman xounsexcom LIV
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OCH, OC.H,

OCH,
AN, 00, EAANAAN SO
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IREIH08, ANOTANeH AJAKORCHAALICTHAOE N NOANANKOKCHAAKANOR noxasaao [70],
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s meronam (65, 67, ¢ consmm propwanux amumon cwuresnposams comn
sux ocmosammit LXXIII [73):
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LXXm
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LXXIX + &qi —- (CHy i [E
LXXXNh
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o e oo LXXIX +J1 — r.mi,‘.i.nM)l\r\ﬁ\an.}, 2
N ', R, R' = H, CH,) oy
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XXVI u LXXXVII [79]:
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OCH, . ] IGELNMH‘M
LXXXV
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L\um!.}.
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]
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LXXIV 4+ BRD X~ — )W ax
X

1IOIYIERME IWAHIHOB W3 AUETATER AMMHOAIHAEN IO
B sakawgenue

jopse coam LXXXVIII 81

R} ) H -
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LXX Xvin
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Yaanumenmem x
ml ::!]'..;.:u. HTO BX COUPRmenme ¢ OJIHNM B3 Hﬁnmtm:.&mm’ lﬂ-
pumn:nnnu e TRICOX POMIOE BARAHES a30Ta, ecan PaccmaTpan wpagas
. o — ATEH 0 Kak 27
HEEM B COOTBETCTRHM ¢ b

(npasnaon ®JIH) moncuo nﬁm-m Déperepa—Jluwapa—Horra (37—

HOB mo cpasnenmmo ¢ oxpackod BHCOKYI0 OKpacky mumpaxapGonmas .
MHJO- wa

TPYmm Ha deumanime y atomos agors HKIIIII[T:.I;P&W" S ¢ -

AOHOPHOCTL M TENICOX POMNO® BAMsHRe N o= CeHy) ymensmaer saexrpono-

rayGoxo oxpamemns, TOMOB asoTa, noare ACHTe .
AAmTHe amnm":" AHAJOTRYHME Kpacureay |V rnl;[’ :'CSI-I; & %o

[MOHNKE BABRCHMOCTH
Jlan meponmanunon 111 u V naiipens annefme mp::::m!ﬂ B xA0podopMe

wecrareaedt » anpax [44].
. .%':'El:ﬂ:;::;nm MAKCHMYME normﬁu :;;:m:;gnr;;ﬁ:;
(Im) ﬁnm.tﬂnmwc anpasn Taasona (T), 2-xmwwoamua (X) u 4-xu-

soamna (J1).

R _ﬂ;:e_m_m_u.n..—ﬂ{ﬂﬂnh-p
B X" w S
R—§ i “_rp-w‘u:;:)%s
B X~ - .
s

CHEXTPM noraomennus

» HHARNHOR,

weHmA pK, = f(0,)[14, 18] s
pﬂ'. = 583 — arnﬂl (B)

abamns sagEo, wro Garoxpommoe BIRANEE nephTopasKMALHEX Ipynn Ha
m“:p:l NOrAomENn cmnrnnﬂ xapGonmanunon ocobenno BEAMKD B TEX Kpa-

&

PR, =417 — ."lhl (B)



br Br T
B da
Sl ®|=]emiwdiodl ™ |c| all
F i
CF, s g sl oyl Al 714
OCF, 0| 2 0 W T O T N
SCF, 0 | w0 $1 $1n | s o[ 9
§O,CF, 38 Bl 6 Imnlalo|w|w
80 17 [—~11]| 58| 18| 10| 30| 48 -

Beegenne ne

na(VI: B = C'FP:EBW TPYII B G-TI0103KeRNe reTe ponmkamIeckoro ko
ux B B-noxowmenne (B — H: Bt = ,Fl 5 Garoxpommuit cammr, wes npene

daMecTHTexell yreamumnaeren ¢
TOM HX aJeKT
PoNoaxuenTopran rpynua ﬁm’. B nu.mme':

NHANHAOR CMemaeT noaocu NOrAOMERNA B JANKAO
H!ltpnunmomcn neeae

BAWT B
v & B pAxy mepoumanwmoy — ummmipnm“ “E:;;;:

Goxsme, a y wro addextia (AL

p“ﬁ"‘.ﬁ'}"f"m.m (a 2aoce 83 < 0), seu y coorvercaymomes cooh
Tald, 4 conocTapaeny CHEKTPAABHIe

€ PASTHTHEMIE reTepomMKINICC KMy e amecturesedl » kpacwre

o PACTBO puTess x {g:'pp:xn}l?m Goaee r,"" :;;b::::p‘;n&
ABJAAIOT MEPOHANNIL HMH;| < :numlmm =40 I
TEALUYID COMBBATOX PoMIID FZUE,B;:I. g ;

Bansune o ANy x
Peojepix
BHAHNMOBMX Kpacwrenej FAABHLM

B mOAMeTHR
(raba. 5). Ha o6pason 8ol menu wa oxpacky
BINAIOT Ha nmi:n“pu;u:ﬁxm BIIHO, yro “mm 18 Hpomsso X Gensrmasons
MHEANNCCKUX napax. Kooy 2 KPacHTe 0k m""i"‘ B NOAMMETHROBOR menN

: lmu:.p dpderit sanmenr or :u: rmﬁ
hl'l ha-neo i

Tabanua 5
MaxcuMyMM nOrIomennn (Hu) qMANNNOBMX KpacHTesed, copepuAmIT B nemm aToMs gropa
Hpacurens A AL

Br—CF=Br

Br*—CFeCH—CH=Br* ﬁ}ﬁi e ’2
Br—CF=CH—CH=Ev' 575 54, 55] 17
Br*—CH=CF—CH=E*' 522 |56) —38
Br*—CF=CH—CF=E1* 502 |57) 34
Br—CF=CH—CF=Er 605 [51) 41
Br*—CF=CF—CH=Er* 545 (58, 58] —13
br*—CF=CF—CF=Br* 578 (58, 59 20
B1—CF=CH—CH=CH—CF=Br 708 [51] 5
Br—CH=CH—CF=CH—CH=Bv 666 [60) 16
Br®—CF=CH—CGH,N(CH,);-p 525 (57) -3
Br—CF=CH—CH,N(CH,),-p 532 [51] 2
Br—CF=CF—CHN(C.H,)-p 580 [54] 0
Br*=CF—CH=P 547 [57) 3
Br*—CF=CH—CH=CH—CHN(CH,),p 570 [64) -2
Br*—CF=CH—CH=C[N(CHg):] —CHN(CH,) -5 523 (61] 17
Bo*—CF=CH—CH=Eo* 500 |62] 18
Bo*—CF=CH--CF=BEo* 517 |62] 35
Bo—CF=CH—CF=Eo' 518 [62] 35
Bo—CF=CH—C H,N(CHy),-p 492 (62] —a
Bo'=CF—CH=P 513 [62] A
X*—CF=CH—CH=X* 640 a5
X—CH=CH—CF=CH—CH=X' 7147 |60, 63) 7
H—CH=CH—-CF=CH—-CH=N' 654 |60, 63] 18
Be—CH=CH—CF=CH—CH=E¢' 675 [80] 15

pasetanne. Br — Oesoruason, Bo — Gemmowgason, X — xumomun-2, W — sMposenus, Be — Geu scenen-
, P = pomamen; o we ofoimanemus 0o “m—mwm::lw

o
¥ oToMos ABOTA TETEPOIMEION METIALNLE FRPYEEM, B OCTANLEME CATVANT = STHALNLE.

wiaykrusasd opdext (on = + 0,52, 0 = —0,35 [14]). 910 obsacurerca
, 40 dheKT conpaNEenNA SaMeCTRTeAeH B IeNN OKAIMBACT Goaee CHABHOE BANS-
HA CHEKTP DOTAOMEHEA KPACHTeNN, WeM mrykrHsaui ofpext |64 —66].
Chexrpansusie sfdextn samecTmreneit » moANMETHHOBOM xposodope BaBRCAT
TOALKO OT DACKTPONHOH NPHPOIH BAMECTHTEAR W €I0 NOAOMKENHA B UCTH, HO TaK-
OT HPOCTPARCTBONIBX sarpyanennil, BHIBAHNHKX 3AMECTHTEJEM. JTR aaTpyn-
MOTYT NPHBOANTE K YUC-MPANC-HIOMEPHAAINN WAN 1HAPYHeHIAM Konaanap-
MOJXeKYJ Kpacureiell BCAEACTBEE NOBOPOTOB BOKPYT censeil. B Tom caydae,
A8 SAMECTHTEAbh HEREANK 1O PASMEPY M HO BHOCHT HPOCTPANCTBEREMX nOMEX,
YeTKO NPOABAAETCA €10 BICKTPORHOS BANANNE HA ORPACRY DOARMETHHOBHX
pacwreaedt. Atosm §Topa ABAACTCA HMMEHNO TAKMM 3AMECTHTEAEM.
Bnegenne ognoro atoma ropa B a-noA0HKenne nemn TuaxaplonMANNEA CMOMAeT
A0CY NOTACIEHNA KPACHTEAR Ha O HM, & JIBYX ATOMOR dropa B a- n y-mOAOHERRA—
a 34 uy, 7. e, Goanme, 9em ynoennsil apdext ognoro aToma. IT0 CHAETEALCTBY T
TOM, w10 4TOM (TOPA B CL-TOAOWKENMN HAPYHIALT DACKTPOHNYIO CHMMETPINO MOACKYA
packreas, npwies GensTHASOABNMI OCTATOK © aToMaMu (Topa B A-DOAOKEHHN
BageTcA Goaee HAEKTPOHOAOHOPHEIM, WeM Hedamemen il [67]. Beaepcrene aroro
KPACHTEIAX-CTHPHEAAX C ATOMOM $ropa B a-noaowennn aennanua Goawme, 9eM
HeaAMeMEeHIEX KPACHTEAAX, B aToMu (Topa NPOARIAKT e Goasmuil runco-
st cnexrpaasiunil opdext (—3 nm) voupexn npasnay GJIH, wem s cummer-
X Kpacuteanx — rhakapbonmanmnax (17 nM B pacuere na oxun atom gropa).
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Tatamua 6

Makcmuywss noraoumennn L
{:.-}-_-“_u_lm'mm_--

A, mu Ak

Br*—CH=C(CH,)—CH=Br*

Br®—CHC(CH,F)—CHeBr+ o —18
B7*—CH =C{CHF,) ~CH=Er% mlul —10
B1*—CH =C(CF;)—CH=Br* .'-ul 1 10
Br*—CH=C(C,F,)~CH=Br* mlf 23
Br* —CH = C(CyFy)—CH = Br*’ m" 1 32
Bo* —CH=C(CFy)—CH=Eo* 525 35
X —CH=C(CHy)—CHx= X’ mtm 4
X —CH wC(CFy)—CH=X" miﬂl 4
X—CH - C(CFy)-CH=Bv’ b 56) 3
BY =CH—C(CHy)=P ml“l a2
Br* =CH—C(CH,F)=p* - (70 1
Br* =CH—C({CHF,)=P* mﬁi 1
E'"fmﬁﬂtﬂh}n!" ﬁﬁl | b,
Ba* —CH—C(CFy)=P* lmI*T"I 34
Bo*—CF =C(CF;)—CH=Eo% 637 e+ [74) 7
Bv*—CF =C(CF;)—CH=H* %Em 7%
e g 1 B
Br*—CF =C(CH,)—CH =B+ :g 171 6
g:—ﬂr=qcr.}~qun}_w mﬂ:} 15
= ﬂ_—guﬂcﬂvé-ﬂtcr.}—cmm-g,a o E';:l 114
Bf'—cl':g{{c'u—cﬂ 1::- 640 %o }'ﬂ’-= ::
Br*—C(CN)=CH—CH Byo 830 %= [73) 74
:::gg?]:ﬂl’—ﬂi-ﬁm ::: %1 —33
o)=CH—CH,N(CH,)-p —61
o, My}
Bre_CICOCK JmCH G 4804+ 147) e
Br—CH=CF—N—By ~RHNCH)-p | s80ee () :
gy, T ATie 75, 76| 40
Er—CH=C(CFy)=N=Br' 514 ** (74 e
Br—CH=C(C,F,)—N-Ey 453 [76) 14
Br—CH _qw‘!}—HSE:' 430 Iﬂl —28
Br—CF=C(CFy)-N=Br ::Tu [;:} —30
[ =3

upastennnx,

Atom inntr » P-nonosennn oxasmsaer runcoxposumilt afpext » cooTBeTCTEHR
s mpasuaom OIIH, B o, f-amdropraakapbounanmuax rancoxpomioe BAMAREE ATO-
on rropa » f-nonomenun apaer maj Gatoxposiuy samanmes atoMmon ¢ro-
Pa B G-NOJOKCHNN, I HOXTOMY 3TH KPACHTEAN NOFA0mAIT coeT B foaee KopoTROBOI-
wosoflt ofaacTm, weM HeaaMemenHuil KPACHTEND.

TaaxapSoumanun ¢ noanocTso gropuposanmofi moammeTnHoBoill NeNLL WOTAO-
maet » Goaee paunposoasopod ofancTn, gem nesaMemenuuil, B NMELT BHICORYN RH-
PHCHBHOCTH NOTJAOMENEA CBOTA, 9T0 YKAGHBACT HA NPRENNONANLIYI0 BOSMOKHEOCTD
YHECTBOBANMS HOBOTO THIA DOJEMETHHOBMX Kpacwreaedt ¢ moamocTnio §ropmpo-
HRME  [eOAMM., g

B amxapGonmanmmax atoMm @ropa B y- W a,e-NOJ0KEHEAX oxasubawr Garo-
xposunil spdert s coorserernmm ¢ npasmaon OJIH.

(DropanKiabiLe FPYINE B KawecTee samecTHTenedl B NOANMOTHHOROH NETM MRa-
mHoBMX Kpacurenedt Guan spegenst Toasko » f-noaowenne. B raa. 6 npusopar-
i CHERTPANLHENE JaNNMe Kpacurenedl, copepHamux » MENH HACTHYHO AN DOAHO-
,10 TOPHPOBANINE ATKEALNKE TPYINM, W 1A CPABHCHEA flanume of amajorm-
X KPACHTEANX ¢ MOTHALHMME W HNAHOFPYNIAME.

DAEKTPOHOAKIENTOPHME 3AMECTHTEAH B P-HOZOKEHNN NOANMETHHOBOR menu
mmanERoBMx kpacurenedt no npasmay OJIH poammm oxasmsath Gatoxpommue ad-
pexctit. Jleficrsnreasio, y GoanmmucTsa Kpacurenedl, B TaCTHOCTH BO BCEX CHMMET-
NMEKX NHANEEOBMX Kpacwreasx, rpymmu CF,, mojofmo muamorpynne, cMemanT
10A0CH NOFACHERNA B AANEHOBOANOBY® obascts, Onmako samecturean, obanjamw-
s GOABIMMME PASMOPAME, HANPEMEP ATKRABENE PYNOH, BANAWT HA OKpPacKy
I6 TOABKO 34 CYET BACKTPOHHKX sddexToB, BO W 3a CHOT TOTO, UTO YACTHHHO WHEL-
alT nepexojl KpacHTeaAell B3 DOAWOCTHIO MpaKc-KORPATYParTnm B MOHO-YUC-KORGR-
ypammo [68]. Amasoruunan msomepusanma nalamwjaerTca us cayuae Toarapbonua-
mHa ¢ TpRdropMernasnof rpynnoit 8 f-noxomennn nenn. Ero marcuMmym norao-
menna 581 HM B CORPTOBOM PACTBOPE COOTBETCTHYET MAKCHMYMY HOTAOMEHNA CMe-
CH IBYX n?pg?muapu: dopm, ma xoropux npeobaagaer, NO-BUJNMOMY, MOHO-
uc-popua [72].

Ms Taba, 6 pwiso, 4To NP JAMEMICHMN ATOMOB BOAOPOAA B MeTmannofi rpymmne
atomamm Qropa (em. pagu THIL, mepoumasuuop ¢ 3aMECTHTELAMM CH,, oF,
CHF,, CFy » nenu) MaKcHMYM DOTAOMENNA NOCTENERHO CMEMANTCA B AANKROBOA-
nonyw obaacrs. B paay THIL samecturenn CH,, CH,F oxasspanT rEncoXxpoMine
adbexria, a CHF,, CF,, C,F,, C,F; — nocrenenno sospacraxmme GaroxpoMume.
lan TwakapGoimanmuos, cofepmamux passoobpasuue samecruvesu » fi-noaowe-
, Hafijjena KoPPeAANMONEAS SARNCEMOCTH YACTOTH NOrJAOMCHMNA OT KORCTAHT

u g, samectureacd (64
Av = 67 — 1170(3, + 5,285,).

Baroxposuuit afdext rpynma CFy » f-moaosmennn nemi MAKCHMAJCH B OKCAKAP-
GonManmue, » MOJCKYJe KOTOPOro NPOCTPAHCTBENNME JATPYNCHEA AHAMTEALHO
MeHpme, weM » rmaxapGonmmanunax, u nanfonee YOTKO NPOABIAETCH BACKTPOHHOE
BANANNE JAMECTHTENNA.

B tuameponmanmuax $ToPasKmALEMe FPYNNN ORASMEAKT Gatoxpoymuil o
dexr, orpmxannull Kak 9ICKTPONHOE BANMHNE, TAK i NPOCTPARCTECHHOL. Crepmwe-
CKHEe MOMEXN B HEX BHMINDBAKT DOBOPOT BOKPYT NPeNMYMECTBERHO anoiinodt ceRsm
" BeaefcTene sroro pamswor Garoxpoumo [56]. B amanormumou GenamMIIAs0ALHOM
Kpacatese, B Kotopos npeofiagaeT BNYTPEHOHONIHAA IPANNTHAR CTPYRTYPa, HH-
avanuue rpynnoit CF; npocTpaucTsennue noMexu o6ycaopiuBaior NOBOPoT BOKPYT
fg!]lllrmmnn onmmapHoOil CRASH W MOPTOMY BM3LBANT THUCOXPOMNNI CBET
B uMammmOBMX KPACHTEAAX, COJCPRAIMMX B (-TOJAOKEHNE DACKTPOHOIORO0 PHIE
g), @ B [-IOJOMEHNN — HACKTPOHOAKULNTOPHNE (CF,, CN),
uabawopawren ocobenno Goasmme «GaToxpoMume B3aRMOACHCTBHAY AAMEPCTHTENRH:
eMemenne NOAOCH NOTIOMEHNA NOJ BANAKMNEM JABYX 3aMecTuTeaell nNpoTHBONOAOM-
Hoit aaexTPoNNOR NPHPOAN NPEEHIIACT CYMMY CMEMENUH, PUIBANHEY OTACALHNME
BAMECTHTEANME B COOTBETCTBYIMMX MoHOdamemennnx kpacwreanx (71—73). Oco-
Genno peamko GATOXPOMHO® BAMAHME JBYX adexTposofonopumx aamectuteacit (F,

11



OH u OCH,, OH) » «a, f
.[“' gm ﬁ'{-man: W oxnolt TpudropueTHALHOR Tpymmy '

Hecaeposanne dororpaduvecknx cpodicrs TKI[ Il ¢ rpynnasm CFy, SCFy n
SO,CF 5 » noaomenunax 5.5 wau 6,6° noxasano, wro nce onn 8 8—12 pas yerynaor

bd g ueaamemennomy kpacureaw [80] (1I: B = H, pK, = —0,62; B = CF, nm
::': ,‘:::: ﬁ;’: Ba b CHOJ0NEURN, UMAROTpYNIA — B B-nonowmennn negSO:CFs. PKo = —1,22 uw —1 84 cefu-rmmm ﬁm.

& OHN ORASWBANT rencoxpoMuue adderru (aTom dropa g B pagy HEL eymmapuwii sfpdert cnexrpassnodi cencnbuanaanun npu sapsu-
m.r"'“ml » & NEAHOTPYINA — B G-DOJOMKEHNN Hemu), popanun samecTuTenedl onpepeaserca raapunm 06pasoM MAMEHEHHEM HX OCHOBHO-
Aefi-cTupuaos ok REAR W TPHGTOpaLTEALHAN TPYUNE B Q-HOAOEHHE Xpacy H CRAOHHOCTH K ofpasosanmio peckMa GoToXHMEYECKHN AKTHBNMX J-arperatos,

e A3EBAKT CHALHMI runcoxpomusii asdpert, IPHYeM B OJAMMX caAyHanx npeobaagaer nepuuil, a 8 Apyrax — wsropoit ua oTux pax-
NANHNE MOCTHKN B moamMeTmmosodl nemm kpacmreaedt IX—X I, opos. Tax, nosumenue sddexrunnocrn v1,5—2 pasa upu nepexose or 1,1°,3,3'-
CCOH cofjlapaeMuEe HMH npoctpa

. -HI-;IIWHHEE.IE’-F,- u 5,5 -(CH=CH—CF,)y-nponssogmum (pK, = 5‘.65 I-
MEX IPHBO = — 0,00 1 2, ) cBazano ¢ peakum yewaenmem cnocofmocTn kpacmrenell K J-
Xpomuian afppexram (xpacurean 1X6, XI), A = 733 nu [H’TH ET&'HE - A

: peramun (cs. Taba. 2) [81]. Veeawwenne e cencubuansupywomero aeiicrans HKL
@: o Y:(: : :5 (CF,
t N I
X m
3 bu,
X A

1,5—3,0 pasa npu ssegenun SOF-, SCFy-, SOCF,- u SO,CF rpynn, noanocrsio
n

noAARAAINX cnocobnocTs KpackTeaed k ofpasonanmio J-arperaros, obycaonaeno
poCTOM HoTOXHMMICCKON AKTHBHOCTH MOJEKYAAPHOTO COCTOANMA NPH NOHIKEHIN
ocHOBHOCTH, Hanpumep, or pK, = 5,45 no pK, = 2,44 y 5,5'-(SO,CF )y samemen-
woro [81]. Ilpu sroM neawamna OTHOCHTEALHOr0 KBANTOBOrO nMXxofa cencubmanas-

wan % M-cocroauna yneaususaerca or 0,35 go 0,75 [40, 82].
Cpanuenune cwoitcrs 5,5 -nau- u 5,5°,6,6'-rerpasamemenmux 1,1°,3,3 -rerpasrua-
1,1 -andenna-3,3 - quorna-HKI] noasoanso susannts kax olmme, Tax u coemmgn-
% weckmwe cpofictsa svux rpynn xpacmreneit. Hamboaee xapaxrepuoil ocofennoctrio
e i B a 2 aM[74) 1,1 andenninponsnonux ABIACTCA WX SHATHTEALNO MeHnuan cnocobmocts K J-
760(75 6 3 50074 arperanum, 1o ofycaonaeno orkaomenmem CyH -rpymn ot naockoctu xpomodopa,
b -9 OPEOATOTRYION(AM B Toll nam mEodll cTemenn cOMMKOHNID MOJARKYA B YO PAIOSEHEO-

Y MY MemMOJCKYARPHOMY Bsammoneficrsimo [82, 83].
et ?:ﬁ-'a‘.ﬂr, Y Mposoguaocs Takme wecaegoranme koMnonentoyeroiiwusoctn HKI[ — crenenn
N—CH, >—GH-J\ \ coxpamenms Mx cenculnaman ro JefCTBHA B NPHCYTCTBHER [BOTHMX KOMIO-
X- N N < @ nent, negnddynanpyomux [82, 84] u samumaemux [85]. B pany HKL soepsue
N

3 .
fa

2

g

YAAZOCH BHABATE 3ARNCHMOCTE KOMIOORCHTOYCTOMYMBOCTH NOJNMETHHOBWY Kpaci-
reaed o1 nx cnocobuocTi K arperamun i Gua chopMyARPoBAH TAK HAZWBACMEI PRI~
nan ﬂlﬂﬂnﬁplm CTPYRTY PR aacopbumonnoroe caod cepcubuamaaTopa Ha NOBEPX-
R Y 3 HOCTH SMYALCHONMMX MUKpOKpuctTanson 82, 84].

a“ B nporusonoaomuoers WKI] IV ssegenme samectureselt 5 OGemamuiiazosnios
CH, 8 56275 AAPo uMmauMernuMeponanuion (V) ne oKa3uBaeT CYMECTREHHOIO BANANMA HA
GH, CH=CH S X exaommocts x H-arperammm, addextunnocts n Kounouentoycroiuusocts (861,
o) 3 WTO COTANCYOTCH € VCTAMORICHUMME panee saxomomepuoctamn [87].

x1 Lx_n

Atowi gropa » uenn asarmaumamunon

MICKTPOHONOHO PHIE 3aMecTHTe (ex. Taba. 6) pammor Ra ox

Paabiue ahhexti menyme, u:. '.TK“ oy TRIR ¢ npasmaos OJH, nup::“,u . B mactonmee spess oCymecTRIeH CHHTE3 OCHOBHMYX THIOB MOAMMETHHOBMX Kpa-
rpynu » f-noaomenun asarmaxg [74—79]. Bausuge nepgropaaxmapusd | CHTEAeR ¢ atoMar gropa X PTOPCOACPHKANIME JAMECTHTEAAME, CPOIM KOTOPHX of-
MMM HME TPOCTPasCTReNHIMy OB ONPEJCAROTCA B OCHOBROM Coa! napymens osppextunnme cnexrpassume cencubmamsatopu. Buscueso waimsiie

KPyr upemsymectsenno om“;:?imllml & Co ofycaonnemumm HoBOpoTOM B YRABAMILIX samMecTHTENEH, B HOKOTOPMX caywanx meofwwnoe, HA CHERTPAALENE

HUM csemennen noaoe woraomenng N u, caegonareanuo o XapAKTePHCTHKN, (uaMKo-xmMmueckme  Qotorpaduueckme cmofcrna. Haitienw
(761, g aar SARMCHMOCTH, B TOM WHCIE § KOANUOCTBONHME, MEHTY CBOMCTBAME N CTPOCHMCM
VOTOrPADUYECKHE CBOACTRA MOJBKY, NO3BOMMIONEE NPOBONTE NEACHANPABICHHWE CHHTEA kpacureneil ¢ 3a-
NOTHMETHHOB R X RPACHTEIER AAHHEME OAPaMeTPaMu.
JINTEPATYPA

1. Kunpuauoe A. N., Heynoavexud J. M.— 6. Heynosvexud J. M., Tpouyxaa B. W.—
ﬁﬂu. . xmumm, 1950, . 20, e. 2111— Wypn. ofm. xmsmm, 1957, r. 27, c. 518—

2117, po Eﬁ?lﬂﬁi. r. 31, . 628—032.
2. Kunpuanoe A, H., Heynosvexud J. M.— 7. A, . 303339 (CCCP). Cunocoli noaywennn
WMypn. ofimy. xusum, 1952, 7. 22, ¢, 2200— CUMMETPUMNEX DESAMBUIGHHEI B [menn
2245, 2216-—2220, negragapionmamunossx  wpacnresel/Mo-
3. Hoynoavexud J. M., Hasa B. 0.— mm H. B.,, ©®opumma Jl. B., Jleaxoea
¥up. xuw. mypu., 1967, 1. 33, c. 817—622. H. H. m gp. danea. 26.01.70, M 1308055/
&. Tpouysas B. H. Bypuasos A. H., Kyd- 2—4; 0 .» B, K., 1071, M 18, MKH

&£ C., noascwull J. M, C 09b, f
glp. InM. ty? W?i.r. 37, . B0B—811. 8. Hognoavexud J. M., Mapeney M. C.—
5. Haynoasexud J. M., Kondpamenno H. B., ‘FH;EI. ofm. xmumm, 1955, 1. 25, ¢, 1771 —
Puaaxoe J0. A.— Wypn. ofm. xwum, 1775,
1906, . 36, c. BI5—834. 0. Heynoavexud J. M., Mapeney M. C.—




. ofm. xmwawn, 1959, v. 29, ¢, 278— 35, T B. H., Pydux S noancwud Jf. M., Asynosscrud 0. . —
ait B. B., Aognoascont 4 py-L 0 o~~~ N i M T
10. Heynosvenuis J. M., Bosowys B. I'.— opram. xweas, 1974, 7. 10, . 1524 (s G IO—RN0. i n. P e
Imu. wypm., 1970, v, 36, c. B66—71. 38, m.{‘ ., Pouyson B. §, g § ':’"m A, 'Ho— mm oprau, ml 78. Hegnoavexud 10, M., Hawvenso A. H.,
1. Aponuna M. H., Maxapos C. M., Ko noavexud d. M. m ap.— ayy q 1. B, c. 2647, Hoynosvexud J. M.— JHypu. opram. xm-
% H. B., Heynoarexud JI. M.— : " rdt C., Halbritter.— Bor., 1071, i, 1977, v. 13, c. 2000—2004.
. ﬂ:: M. lﬂ:; Lm‘: 35, ¢. hii—ngiﬂ 5 ll"ﬁ. L 5 e e. 377379, " pd. 104, 8. 832829, 70. gm Aiﬂf gl‘l:‘uz:ﬂ J"HH
noascxud J. M. - ! v Yemexn xuwmmm, ’ R A.— Vup. ywanuna J. arg
. EF ofm. xwsom, 1953, 0. 48— = B—mﬂ—im. n, 1940, v e1. me;'P ﬂm"mi;r:llﬂ—“ﬁ- ?;_#FWPL 1976, ». 17,
MG 85— : . ., £. ,
o 1950, 7. 29, o :31% s iﬂgﬂ_éﬁ S " e 4. .= r"-m"l““' Jm" ey A W My tfﬁt .
o ' + 8, 15. 39. E.B—1. son S.V. ot al.— Im: . .
1. Juguuy 5 K fos—od, O Soe. 69, Ryawaimui M. M — Vap. o myp., Kol wis. Photogs. (K, S Yoe—t1s.
H"'"'iﬁ", as. 'w-—lmm 40. Lm;- A. A., Kypwuna J. I, 38 1079, 7. 45, c. 872874, 9. B.. A M. ?.:ﬂ:léﬂh“‘}“m'h' U 'n.;-m;
= E = Huyw. Bﬂm - ] - n ¥ e
15 1976, A. A.— Vep. xuw. mypu., -l“w WE-Ta XitM. . e m;‘; J.!I HH.'—E :;“ e, ITF{: R s ,gwm&'—“gnn:w{h;
. T. 42, ﬂ “ﬂ—f 1980, mum. 30, ¢. 139— 146, 1078, 1. H. e. “2" mmm T HHHOHOTOMI TOPRATON
‘ﬂmwm] ‘" G. SESE.;&. Mod. Phys., 41, Hugmuy 9. 5., E;rmum T M 85. Nawnenso “ﬂ 'l'g‘ (Kaes, m‘l“ﬂ} lTﬂ xoxn. Kues: HOX
17, Arpnosscaud .f Havesws 4. .. Doxionien womearoes H. M. 06. LT;.:W“A:H Kosanys P. K., o AH YOCP, 1962, c. 35 3%; ypu. way.
fﬂ":mﬁ"c f4 gi‘_ YIRS B, e s 'r.r-m T-p'r?P, : 2078, '""ﬁﬂ ‘I'mm R e - 1ﬂn.tmﬁ.m L,
iy - ?1 - p— - A r
18. Huguuy 3. B., Acynossexut 4. M., Ha- 42 A.c. 167746 [cccpgmw . &7 g:fu:m e Hmwﬂl' & By 05 Mhssases 4 5. Hmmﬁ
uynan J. A., Kowoss E. C — B xan.: e " Pm e " noasewud J. M.— B Opram. XM, farsecinx ¢ s ..u npucmwn
nlbnhnm m: boroma n _ 1075, v. 11, c. 2163—2167. O Antoped.
"L Babad, e 2 a-m. 15.03.64, N asn!g?';uza Chem,, 967, vol. 71, p. mfrr‘ﬁ“-m_ ﬁa&;un“im.'mc.
5. PR s B. 0., 1965, M 60. Kunpuanoe 4. M., JHsdwus 33_;,'.“ . B., Wasaaoea X. H., Hay-

zadsenws ®, A.— YVenexm xmvmm, 1966, B S . Hoosses B. ¥.— '-‘HYPI

wmuy 3, Am M. “__ = H“H Cd
mw.ﬁmmﬂu “r”ma""m : 7. 35, ¢. B23—852. x H W RNNEMATO-
7 70. Hetuneiemep M. B., Cumnux 3. II., Jes- HAYY. 1479, tg:‘“ﬂ‘“_ 1hiﬁ—1 42

7 : B. n — Xuvun .
c. mol-.iﬁ upoN-cT, 1970, wun. 20, -ll 00 x 12, ©. 16751676,

2, 7. : -"#-uﬂﬂ Heoumaess JI. 0., i woew M. ., Mugwaoy 3. B.— Wypn. obm. Tisuissy. 5. Bey Hemoes H. If., Hapo-
rnlm-u;ailf. I'M:E:r. ., N, o : 7 .- m_;gg:,;ﬂ.?m—nd:" ng?::?g}?l#-m mays. 7p. Boe-
- H s 7. B4, e, 307317, P m‘ “" Beecomn. ""’ The ﬁ:’.mm:“; H.— Wypn. opram. XM, gk .ﬁ.‘" -
. ll'll-ncnﬂ . "H r B. H. -hl“’- .mﬂ- 82— ET i " s 'l W
I It ' c. 41—40, 1972,'t. 8, e. H.B., Jufw B. ¥
"""1“.:‘. 1'3?':!""— ofim, - 45, Heynossexud JJ. M., Paaywso A. I 72, ﬂumuml.l M., Hl'-i ‘:p:.* L "':f:?”ﬁ Ch. mays. m‘ﬁmm- -N.
- “g"m v 38 o i Kypn. 1988 v Vgt ke B oo, B g ""'?mrp Ty
“ﬂ- ﬁ. m T HLM J.i HI. laaymno 4. 73, Hl;ulun:ﬂﬂﬂ i !'lﬂ'lw“lll E':. =~ 3’ 15. . B., Tpouwysan B.H.—
2. Konopamenxo B., Wpsenss H. r., M“”"""‘" 969, r. 39 t‘rﬁrf 10, c. 1321—1324. p Brecowa. Ia: c;,“pﬁ;:.
o sexud . M.—Vup. xum v H.. Tpywanuna M. H., WH-Ta ‘-"“"- pororp.  up
1978, v. 44, ¢. 11921193 - WYPR.,  47. Kossawsyn P. E., Bawenno 4. 7., K TA. Hawsenso J-J . '?'K oprai. v sun, 32, ¢. 25—35. g a
24. Asynoarexud M., Ko wep 3. H., A sexud J. M. : H'lm““‘ B Gy 'm?_l’:m 87. Nuguuy 9. B., El]mu:uﬂ & =
2. Hoynoavexud J, M., T B 8. 5. Hl'l'll:trﬂ Jm Mg mepopees H. M., E" 1684 #1 Hl? ll!'ﬂ [ume Wﬂl s E"":
ﬁ'"‘ E., xe g2 il WL Loy $ororpagun, 1976, v, 17 ¢. 156 m_m' s ! Topravmnr, 1970, coxmun A, B, ¢
Xavmm, . g .
26. Cedosa 1. K., T, 1“.:;!::[_: 49. Kpatnep 3. g, Vs I, @., Say ""H'H'wm
ceows . A., Hoynosse B ot exul J. M.~ Xmxug rorencs’’ P
ofiut. xummm, 1 t'gi ‘;ﬁ% Bemudl, 1978, N 1o 1;!:?" - u?a.: 42, ¢. 200—202.
ﬂ-fmlx'j ; . 50. Kpetnep 3.' 7., Tyom 11 @
. "1k ""ln-. (""' exull J. M.— Xusun rover "H':n':;
2 }u c. if t-.uﬂ’, 5, e, 1073, 26 2, ¢, ppar LK 541.05-007.082
T R e [ L T s R B srad das ey
1“?13”“ m_ H.r“ ‘l"c v T, v B — En
2. T, '} - Mepaun P, ., R mﬂm OBBIX KPACHTEJ
.-':-“?'x “h“mﬂ 2, z- !ﬂlf ’:ﬁ"""' tunw, | TEOPHA R
30 ﬁ!rmum m? t 35, ¢, a. Vup. 53, g‘lﬂﬁuul A M., Hiwmenxo o BRuIy
' H"""“" B. . ﬁ adnud M. M.— Toxa, AH CCCP, n — mamobaeanull o6BeRT TEOPUR NBETHOCT
» ;Tg. “"’-allﬂll . 30— 54, }.:;,:'mn.'} ?‘}g‘ B.E wumﬂmn:nmﬁ';;ﬁmm ux xpomodopa, Kotopoe B ofmeM BUIE MOWKHO
2 F“"m Aeynoarexua .l M.~ Ofim. xmuy, ‘1:“7“'1'. _ 2470 ABNTH aoil
H o :Ts._?l. ; 19?{‘ 85, ﬂ..w . ﬂ.. v B npepcT “m

An[I'} —(CH=CH) —CH=I';] <+ [Py=CH—(CH=CH) —I'}|An~

2. r ;
Tyoiyuas B. I, < [Tyae (CHisCH), Gl AT, :

5., ﬂ’umwhr o s Huguny 54, i, b €. 17401744,

& m - n -y r
o ’T P i’;fl.m‘_ w‘ii-ty e 2:' 1072, ¢ f;,‘{-; 1 ren — puumaenonux rpyou; ' — wonnesse rpynnu (aapa) nponasoaLBOTO
o . cnexn 57, B - 8, . 1720 1%35. \
a 1!' m 3 v 1976, 1, 17, .. 152— .l:- A ™ ok Pmmﬂ. E., Ka : “Fn““'mmhﬁ:mm:i XAPAKTePEM luﬁulml}l'mnclnnun VIKHE LANHEOBONHOBRS
s P 1 . b m’ : g
XRM. wypu., m-nr, T 43, ¢. , 5 . "ﬂ-m mofock poraomenns, ofycaosaennue n—-na*-nepexofamu. llpa yeeawsennn pan

¥
ml" “r -‘”m. ';, .;- ‘M 0. = oy




Hu
m l‘m.r““"‘““l HENN 9TH Nosocw ammedino

CMemaloTen .ﬂmwﬂ‘ T [V I Kpacurened
JAROHOME PHOCTE NerKo WHTEPIPeTHPYETCH MeTo y ANEHHRY g HPONCXONNT CYMECTBEHHOS BWPARHRBAHNE NopAAKOR
AaME cBoGo . -
pona (C3) (2] : MOAERyanpusx opurazedt (MO) [3], B c y Aoro NPHYEM CHAGH, HMEIOHME B OCHOMHOM COCTORNEN HOBMIMEHHME ToPANOK,

'CROALKO YMENBIMAIT €ro, & ORAAN € NOHMKONHLM [0PAAKOM NP BoGY NN
npuoGpeTanT cymecTeenno anofinodi xapakrep,

Takoe wamenenme nopaakos ceasell, NPeCKAIMNACMOE KAK B pamkax smetoja
, Tak ® 8 npubawkennn MO, noamoaner obwacuuTs Halbawaesuyn Tenle o

K yBeAWIeHND GaToXPOMHLX CABKrOB 1 pu NoBOPoTe 9acTell MONCKYAN BOKPYT CBA-

ACTBEE DTOro Bmejenme WIERTpo =t HIMEHRDTCA Ha o0patuug il € HOBMIICHHNEM UOPAAKOM B DOABICHNE MUNCOXPOMHEX CARMION, 6CHH KONIAa-
mme CH-rpymm na Gosee wp, HOAKIONTOPHMX samecTHTed0f (mam 3 HAPROCTL HAPYIIACTCHA N0 CHAZAM ¢ DoNKeHEmM nopuakom (1), Beawsnnuw asrmx
m) » RTpooTpuiaTesime HS0OAAERTPONNME aToMM 1oy apHeRTOB, KPOME CTENEHN UPOCTPAHCTBONNMX JaTPYANCHKH, JABHCAT TAK:KE OT aM-

anmaodun
siell = mmnunm I:Fll:;n ln:um : BANTYAN 9€PeoBANNA CBABell, KOTOPAA OUPEICANOTER CTENONRIO ACHMMETPHE Kpo-
BBOJCHNE B ANMAOHNIBHIE s TR cuTean.

BIME — SrexTpoms HoJoMKeHnA SIERTPOHONOHO PHIX .m . i Taxum oGpason, aaexTponmse n coexTpasiume cHoMCTEA CHMMETPHYHMX W He-
Taomenun. Irn npasmy ﬂmmm“m CHMMETPHYHMX KpacuTedell MOTYT PasiNuaThCR Aake KAYOCTBERHO, W HaMm Heobxo-
Eqm“,;]"m e na obocHoBanu PaMkax wmeroja BAJCHTHNY cagud JRMO l:ﬂmnam XAPAKTEPHIOBATE CTENCHL HX acumMerpun. Onensnt atoil ovenn

B CEMMETPUTHMY RS pasknoll peawIHHE 4
_— u MO [3] zery mﬂmlm“i 151 C ANE BCETO JENAIOTCA HA OCHOBANNN HBACHHA PHICOXPOMHEX

- L nosMongmw
PRMX Bosoe mo UPaBMA o man CMEMEHRI Y HOCHMMETPHUMMX KpacuTesell, OTEpuTOro Hesanmenmo Hunpuanonum
erepa—[Toapa— TAomenuA mpn SAMOMCHHN, PaBaennn

Horra. Jig X Xam [12] m Bpykepom [13].
Boft nemy mpw nosts X cobawxennn mepesapaaxa pazuza Of ACHMMETPHA XAPAKTEPHIYETCA BOANTNHOR ICHMAIME, T. ¢, PAINOCTRIO MEHULY
LN T —— Yipenun neolnaareanusg, Anaana ATOMOB 1o.uMe M cpejumm apudueTnueckuy (Ay) AAHH BOAH MAKCHMYMOB HOTAOUEHNA €MATEPUHCKNX S
uepecrary cuMMeTpIrikx (A, u Ay n nabmogaesmodl umsoll BoANM MaKCHMYMa HOTAGHEHEA A

secuMmerpumoro kpacureas [13]. Opmaxo nps cpasmesmm KPHEWX DOTAOHEHHA
pasnodll mHpHEL, & Takke GopMuE B CTENeRR CTPYKTYpuposannocTn Gonee najemuue
PESYARTATH 10T DPHMOHCHNe CPEAHMX DOJ0KeHNE MONOC DOTAOMEHHSs B IIKAAR
JANH BOJH, A He MakcHMyMon noraomesms [14],

lponcxosgenue gespanguu npome veero ofisacuaerca meropom BC [15]. Ipn
T0M OKAZKBACTCHA, WTO BOJNYHNA JeBHAINN KBAAPATHYHO JABMCHT OT PAIHOCTH
sneprud rpasmapsx erpyktyp. Taxodl xapaxrep sasBCHMOCTH HAXOJANT OTPaKEHNE
B npasmae syscranreasnocTa Bpyxepa [13, 16], coraacno kotopomy cuexrpaisume
spderTsl, BosnuKuODMe NPH HeGoALMAY HAMEHPHRAX OCHORHOCTH, HANPHEMOp OPH
BUEICHEMN saMecTHTEdCH B COCTAD KOHIEBMX MCP HOCHMMETPHYHHX Kpacuremed,
NPONoPOHOHANLEM JeRHAIMAME. AHATHTHYECKH PAdnoCThL oclommocTed bpy Azep
sosier Outh wupasena gopuyaoit [laarra [17]

b = (1 g0) YT = T) Oy + 10
OTRYAA pepmanua swpasaercs dopuyaoil
Ay=— A= b] A JAYA s + 1), (1)

9ra popuyaa orpaskaer mabmopsesmuil Gucrpuilt poct nenmammii (A; — A) npn
yoeawdsennn rayiunau oxpackn Kpacurenei, kotopuil ocobenno ApEO NPOABARETCA
» pagax senmaoron [13]. B oramene or cumserpudaunx kpacureaedi, y KoTopex jan-
HW BOJAH NOAOC NOTAOMEHNA Heor PANMYEHN0 BOIPACTAIT UPH YAIMHEHRH 00 HMe-
Tunonofl wenn u ofpaayoT PACXOANNEECH PAAM, ¥ HECHMMETPHUNHIX KpacuTened
OHE BOBPACTAIOT JI0 HEKOTOPOro mpeseaa m ofpasywor cxopammecn paau (13]. Iro
BUPAKACTCH B NPOrPeccHPYIONIOM YMEHLIICHHH BHHIJICHOBHX CABNIOB.

a byw ® Merope BC mmeer cMuica passocTn sueprud rpanmiHMx CTPYK-
Typ (» obparaux camramerpax) [17]. Ho » mupasennn (1) oma npuoGperaet Taxie
npocToll eMuea NPeeALEOT0 BOAROBOTO WHCAA, K KOTOPOMY CTPEMATCA HOJ0/KCHHA
HOAOC PALA BECHMA JUINHHKX HECHMMOTPHYHHX KpacuTesell ¢ JaMHEME A7APaMi.
Anazormusan sexmuuna » meroge CD uMeer CMECA AMIANTYAM 0ePROJNYECKOTO OO
TeHNMAAA, BOAHEKAKMIEr0 HA JHe MOeabHOI NOTeHIHANLROE AMK H3-34 4epPeloBa-
HEA CYMECTBEORAO JAROMHME M CYMecTReHR0 OINHAPHLX cRAseil.

Beawanua byy e DOAYTHAA WHPOKOro PACHPOCTPAHONEA, TAK KAK HA €0 0CHODO
MOrYT GTh BMIOJHEHW TOYHWE PACYETH JAHNIL A HECHMMETPHYHMX Kpacuteaci
€ Aamunoil noawserunosod nenso. Metoa jesnanmii sooGme nenpEMenEM A8 MOHO-
METUROBMX KpacuTeneil, ¥ KOTOPHX BAMANNE PAIHOCTH OCHOBHOCTEH MacKmpyeTcs
HAMEHeHHeM TmpocTpancThennnx sarpyanenmii. [losopor octaTRom Kpacwreas Bo-
KPYr kaxoii-anbo cansn cTabMANIMPYET OJHY M3 IPAHNYHMX CTPYKTYP W COOTBOT-
CTReHNO ymenpmaeT wAK yseawunsaer penuanno [11]. Ecan npocrpancrsennue aa-
TPpyasenna soryt OWThH VOTPAHEHH NOBOPOTAMEH DOKPYT chssell ¢ DoRMKeWRHM




IRTPYAHCHRA UPHBOAAT K ypey ]
A ket Gurs yeren coenmdmueckuit nosmosoit XapaKTep ModekyaspEMX opliETa-
. PA XoTopoMy a(iferT INRAMBAER MONET B 0NN CAVIAAX OKAZATHOR
AWYERY Ly KAK cpejmee g || IRATHTEALHO MOHAIE, & B APYTHX — FHATHTEALHO Goanme shPeKTa BpOCHIs B CO-
BDOXEe YioRzeTIO ap %], B u;:;’ CAYHAR BRPaBReNnL X c“ . CTRYIONINE IONOMKeHNA 3aMecTRTeNeH ¢ qmm uulrpullm:i BARANBOM,
. H3KR 0o ocHo : pomie BCEro NPSABNISTH CHOKTDANLHEE KTH CHMMeTPHYHOR mEKIN3a0HE
o & Mare LB CHMMETPHYHKX KPacHTeAnX iﬂf‘gﬂ KPACHTOAN MOMHEO PASJOANTH HA JBA KIac-
: A m B [28]. K maaccy A ormocates cummerpmunse xpacurean, cpemnmii aTom
DAMMOTHHOBOM IPUN KOTOPHX anmuodmaen. ¥ raxmx Kpacureneil BOPXHAH JATON-
piian MO (B3MO) cumserpuana oTHocHTeasHO MAOCKOCTH CHMMOTPHE, & HHM-
i saxanTias MO (HBMO) anrmcmsmerpuana m mwoer ysea ma cpeqmes atome.
A Kpacurenelt kaacca B, npuanaxom Koropux seasercs GasodmasmocTs cpene-
b noRoHenns, cuMmerpun rpanmanux MO mporusononomsa. Hampasaenme cwe-

X074 Gu moromy, wro ocuommocrs,
2 RIPa Mosker
NANCHATLCA B anmcHMOCTY or enita opburareil npn KaxAOM cHOCOGS MKARIAIER OUPELINETCH TOABKO WX CHM-

o oMY aTOMY reTepomma
ocHOBROCTS, sx0p llmﬂmmm' foaEMeTHHORAR Nens. He . 5
OCHORNOCTR CoOTReTCTY - rpueii. Hanpusep, npn samuxanmn yuxaa npocToll CBASLI IHEPTHN CHMMETPHT
YIOMBX MeTmaenonuy WX MO mommmawTca, a AHTHCHMMETPHIHMX — moBMmANTCA. Beamumua sddexra
ABNCHT OT BRAAJ08 aATOMRNX oplrTaneit n ofwano ogens peanxa [26]), Bonpexn pac-

OCTE A7ep » noamMeTHRHOBEY Kpace |
s HTCAAX He caenyer cue
TeTePOATOMOB B reTeponmKkANTecKIY anpax (21, Ong 1::;1“

BaHmi wyy OCHOBNOCTH cax
CAOBIRBACT NermocT), w""“m 122]. B aroi CBAIN OCHOBHOCTY fig0
) (op nowmkenyoj Kicaoramu (mpu POCTPARGHHOMY MHEHHIO, 4TO ¢KOPOTKOE BAMMKAHHEs XpoModopa N0JKHO NPHBO-
‘ HTH K NOBWIMEHN IReTa, ¥ KpacuTeiei kaacca B maawopanren amatnreanune Ga-

Boasmoe P4 KTHMec Ko
IHaveHme | nling Phoro
aMyancuii M, . Jlesxoen [23] Upmlanan ﬂwmmp ¢ annr:iun LHO n:I::*

Epacurean © AAPAME Bucoxoj

DXPOMELE CIENrNH:

mﬂﬁum,;“] Hm"m HORWKERNe ocHORMOCTY, 31q
THKG{ 2 ChAzano ofmod g npoTus, HBOJHT
nm“"pln el — HW psowd 'lm::?l Xa pas ' L —— Ige
MaAN Rowmaanmy g cPoacTRO 3. HOBMTEN L noTennmanaum (4 g2 g
Kpacuteneii OJIHOMIeKTPong o a.“[ﬂ}

PG mwenuy onpeses
RIOTCH, kax
opburazed, I| KBanTOROX I PR BOAGY K e ny, IHEPrHAMM rpanmg

NMeHEO a1y BETMY gy : MeTORAMT
— , 2 Be o s 5 KoppexThee O1eH B
Moxehicruni. Tipu yyemmm 00, Ainercy m“;,ﬁ“ﬂﬂﬁz‘.lu .

R mommgy e mﬂp: 3ametnoe PANANNE COXPANACTCA aMe UPR o6PasoBaNuN rEAPHPOBANNLIX MATH-
no oTeR, a CpoacTng noil neny HOTeHINAIL WOHN

IBOHHKY IHEAOB W METHACHOBKY IPYUI, CEASANNMY ¢ NOANMETHROBOH HEHLI0 TOAb-
o ceepxconpmmenmen [30]:

e H iy m““fl
'B‘EHIH npmmlmm + B TO BPpeMA Kax mo
S e T s T, S
R Opirrazeg. " T AP B oorpeneraces ' PAPO WPRMOLT . ynsumen GHAB-CH-C]  O-CHNE-GH, T w0
; BANARmeM 3aMecTHTE 10K Ha CH S 3 496 10,50

Jlan cpasHenmEA HONOALIOBANE HE JEMOTHINPONIBOJHNE, B KOTOPHX MOMKHO
Owao Gm oEnjath crepuseckne sddextu, a mectussenume. Iocaeaune Mokuo pac-

Yeckux Mirvec TPoenne CMATPHBATE KaK VALTAT NMKAHIANME IEMETHANPONIBONHOIO MeTILIeHOBOMR
. .4 s » WRINUR crpoenye — A rpr;';m. Ipn rmpl“m:mm SHEPTHH AHTRCHMMOTPHMNMKX yposmed JoKHNM
" % TorepoRs fun 6 OCTATHCA HEHSMEHHLME ¢ TOTHOCTSIO 0 HHAYKTUBHOT0 adderTta, a sHeprum
CHMMETPHYNKX yposmell — DONNBNTHCH, T. 0. A0MKeH HaOMOZATECA CABHIr, NPOTH-
BODOJOMREME BARAHMI0 [RKJANSANNE npocToil ceaas. Ecam aror afdexr m nomoraer

YACTH moammermmonodi nest
_@.{-Z-—- nponsaeHmI0 ohPORTA MHKAMSALNN CHAILIO, TO OH JABEROMO A0MKEN GMTH JHATRTEN b-
o MensImmEM no alcomoTHoll PeANYHES.
{mj'! ‘ Buauaenosan u eHOBAA IPYONN BWHAMBAKT ¥ Kpacureaell kaacca B
runcoxpomusie capurs [26], wro nurexaer us ofmux noaomenwi o orrasKMBaHER
yposmell sHePrEM OJNHAKOBOMN CHMMETPEN B OTCYTCTBHA B3amMofielicTEA yponuei

pMMeTpRE. J1or GAKT DPOTHBOPEUNT NPEACTABICHNAM O BAAMMOAeilcTRNN
E;:mpun [31), ecan paccmarpusars rpynu CH=CH m o-CsH, rar sropoil pu-

EH_mip O"Q,H' | B ‘.hi‘i Iml .m {u' B} wan
Ipyunodi aromon (NH, cO, cokookpamennuit xposmodop. C raxoil TOUKN IPEUNA MOMHO GRMAATH TOALKO GaTo-

Hameney
B
€ Kpacureagyy . CleKTpay Noraom
Akoe ] ol LKA gy p— Mt poanosoll noaoes noraomennn [32]. lporusopeane yerpana-
waesi, | o : ek, ) S :r:n m:i- ::::::H ;anomlcnu iposodopon yIecTs, KpoMe 10KAIBHO Boaby -
J:lall;n;l[x cocroaumll, COCTOAHEA C DepPpeHOCOM aapaia. B caywae qpyx napasseasusx

" OYeT apexnampn CONM © DoMomuio Teophs
XpoModopos pasHKX KAaccos KOHPErYpauMl ¢ DEPeHOCOM 3APAA NOAHOCHMMET-

TeARHO neney
ko, ¢
TPeBMmAT coppen. o CTeNAR, THIN,
onpy ecan B
DAy 4 COMPsmenyy T — 'WMH:: nl'lﬂﬁ’ :

obpas A cBAaAM pivEN, B s3auMojeficTREG ¢ HHME A0KHO OPUBOINTE K A0NOARETe] bHol cTabnan-

‘mPHI m.ru‘:ﬁ " c.'xu' ol lemm, _Hpm Toro 3 L
'“ﬂﬁmonp,m"““'ml 1o » WHRImBanms ne 0 SAIMN OCHOBHOrO COCTOAHMA, HO JATPAIMBAA AHTHCHMMETPHYHOTO BOAGYKIeHHOrO
adderry ﬂixmmﬂ"' ll:m%. Bmgm':?’m““+ cocTonumA, wro W obycaosausaer maCmwopaemuit runcoxpoMumil casur.
mnngMMn obdexron aaemenns, Nlas xpacurexelt Kascca A, HOAMMETRHOBAA IeNb KOTOPMX SAMKHYTA B CHMMeT-
AT O ananoy THY m MO xpacurean, prmii wuka rpynuasa CoH, mam o-CoH,, xoudmrypanun ¢ nepenocom sapaja noa-
+ APyruvm caopami,
L] ;




W Gurh antucmsoerpwonn. Huenno ux ssausozeficrs

t e ¢ poalyxaennoi
tlrrp‘llun;:c:‘:umu::m :xmhpn ofinacuneT rayGokyo oKpacky armx

cuTeaeii. AelicTn HMETHHOBOTO X pa ¢ aTma
o T, e, ok V0 Gscr, G
np Aol - naesux  apdexron. Iru mmrepnper

NBC/IEHELE 3AROHOMEPHOCTN BWMTOKAOT W3
KAYOCTBEHEO BHE JABNCHMOCTH OT YNCACHHEX mpm. C mswectuoft ocro

Fi =& —(By —272) (a + Ly1p,

e a u B — ofuwmge (2
xean [38], "yaononcKui ® pesonanciuui wyre
I'panmuige TPaxu » meroze MO Xiox-

;;Flﬁngugum:ﬂx“:;mm fopexox mexcay xoro
Hi kb == '
AseTcs cnorr:on;m-:,nn B3MO. Tipx

Mnaxn =V (n 4 L),

oTBeY PuME obycaonausae
WOT IHAYeHMAM IHeprmm k,=5

floaomenue MaxcuMyma morzomens

noMeruiosoro (n = 0) kpacuTean, PUPAMENHYD IKENBANENTILM THCIOM BHNILIC-

monux rpymn [35]. Opmaxo sddexrTummyn AAIMNY He cAeAYeT OTOMICCTRAATH

¢ ACHCTENTEALHKME FeOMETPHYSCKEME pasmepaMu Koupesux rpynn. Oma amms
NOKABLIBAGT, KAKOE THCAO BEHEACHOBHX IPYNN J0/aHA cojepsaTs AuAeiinan mo-

ARMETHHOBAA NENL, YTo0M e HePRAA NONOCA NOTAOMENNA Jexana B Toll e ofaacTn
CHEKTPA, 9T0 W OOJOCA KPacHTeAN ¢ Aannoll Konnesodt rpynnoi.

Mapamerp L no guamteckomy cMECIY aHAJOIHICH OMINPHICCKHM DAPAMETDPAM:
whderTHBROMY UBCAY Yraepoanux ceasedl n ofmed nanune nenms, NpeLACKEHHOMY
Naarrom [17], w ronoanmressmomy wmcay opdexTHEHEX HACKTPONNMX mapH
» pabore Jlene [39]. Opmaxo » namem caywae odpdexTunnan gamuma 1 saexTponofo-
HOPHOCTH BHIHCAANTCA TOOPETHYECKE epes Maaimue KooddRumenTsi coXyIApPHEX
noARHOMOR Kommesux rpymn (Q = gy + ¢ + ...) w ux mumopos (R = r, +

+ rgr + . . .), 1. e. pparmentos anep I' Ges atoma, KoTopuil coemEEN ¢ moaHMe-
runopoit nenwsw [35]:
L = (2qyry — 295, + g3)/ (g5 + r3), (%)
“’ ‘I. N — h’r-. [5‘}

[pm pacuerax MOMNO BRANTNTL B COCTAB KORNEBWX IPYON 9acTh H0JRMeTHHO-
poll Henn, HANPEMED M MeTHHORMX rpynn. JddexTRREAA ATHHA TAKNX YCAOMHeH-
mux apep L, pasna Ly + m, 970 HAXOANTCA B TOYHOM COTAACHE © ee duamveckuM
CMBCAOM. JTHM CAMHM DOATBEPHIAETCA KOPPEKTHOCTS Hpefaaraemoro npubame-
MM, DOCKOABKY NOAYYEHHMe PeayALTATH He JONMHE BABHCETH OT TOrO, Ie HpoBo-
ANTCH TPAERIA MEFAY DOAMMETHHOBOM HENLI0 M KOHNEARMN I'PYNImaMn.

Beamuums JAWE BOAH MAKCHMYMOB DOrI0OMenus, suancaennse no Gopmyae (3),
HETAOX0 COTAACYITCHA ¢ SRCOPPHMEHTAN LHEMN SHATCHHAME (C TOTHOCTRIO, KOTOPYIO
obecneamnaer meroq MO Xworxean pas xpacureaedt) [34]. Ecrecrnenno, naGawogaer-
€A Xopomee COTAACHE Pe3yALTATOR, NOJYIEHHKX B PAMKAX ONHCAHHOrO BMImIe UPH-
GAmKeNEA, ¢ BHYNCICHRAMME N0 CTARAAPTHOMY MeTONY XIOKKeAA, 9T0 NOATBePHAeT
SEBMBAJENTHOCTE STHX UOAXOA0B NPH KBANTOBOXHMHYECKOM AHAJH3e KpacHTeaeid,
opuaKo npepaaraemuil meron amagerca Goaee yuobmmu, ocofeRE0 AIA XEMEKOB,
HOCKOALKY ON me Tpefyer NPHMEHEHNA CAOIKHON BHYMCANTNBHON TeXHMUKM,

Mapaserp @,, xapaxTepusy0mmii BARAHNE KORIEBHX AAEP, OUPeJeIALT NOA0-
memme rpamwanux MO coraacno gopuyae (2). Kpowme toro, peamsumy D, momuo
onpefieanTs, BHAA sHeprun opburanei:

L, —a ! 8, p—0
""';- ., —0n "' ,!E.{_';_ n ™ Cgn ]-“' ¥

Beawumnu @ oxasusapres Gamaxumu & @y 2an peero paja BRHRIOros, Bavwn-
HAA € MOPBOTO WACHA, M ACHMOTOTHWECKHN CTPEMATCA K meil [35]. Hoovouy @, sn-
ARGTCA OANOIANATHOM XapaxkTepRCTHIK0R KOHIERMY rPYLIN B KPACHTEAAX HOIARNCHMO
OT ANMHEE moJNMeTHHOBOR nenn.

Bupuxenune (6) packpusaer puamsec
WeHust (pepMu-yPOBHA mOAMMETHHOBOR Nenn (x) B oHep
an mam, naoBopor, @, sajaeT NOAQKENNE MEAN OTHOCHTEALHO IH
HOTO pr-DAeKTPOHA ATOMA YTAEPOIA poamMeTHHOBOll menm (cM. PHCYHOK).

C ypeamsennes O, y CHMMETPEIHMX KpacHTeaedi, HOrIomanonux » opsolt of-
Aactu conexrpa (1. e. HPE OANHAKOBOR BeAWIMHE mean €, — £,), DOTEHIRAT WOHM-
UMK NAA0T, & HACKTPOHOAOHOPHKEE CRORCTEA PACTYT. B sapnRcHEMOCTH OT REANYNNN
napamerpa @, rerepoumkANUIecK®e AAPa PacnoaarawTcA b Toil We Docaegona-
TEARMOCTH, WTo M B PALY ocHonmocTell mo Bpykepy, oupeeALHIOMY IRCUEPHMEH-
TAALHO N0 JeRRAIMAM KpacuTeaei.

Taxuu obpasos, napamerp D, MOKeT CAYHKETE yaobuoil xoamgecTsennoil xa-
paxTepucTREOl OCHOBHOCTH KORNEAHX rPYNN 8 KPACHTEAAX, H 9T0 acobeHHO BamO,
NOCKOALKY NPAMME KBAHTOBOXHMHIECKHE ONEHKN OCHOBHOCTH KpachTesedi manm mx
METHAGRORKX ocHoBaNN saTpyABeny. I1or napametp (D,) Hassan sAEKTPOHONOHOP-
HOCTHI0 KoRUENWX IPYNN B KPACHTEAAX, 4To0K He OYTATh €r0 ¢ IKCHEPHMEHTANL-
HEME OIeHKAMH OCHOBHOCTH.

Ha pucynka nujmo, 970 JAA CHABHOOCHOBHWX Ajep (nanpumep, 2-umpuawEa)
TPanW9HLe YpoBAN CMEMEell BREPX W @, > 45°% a pan caaboocuopmnux apep (ra-

guit muca @, Kax OTHOCHTEABHOIO DOAO-
reTHMecKodl mean Kpacure-
epruu HecBA3IAH-



al..Il = (- ) Il'...'

Ha + @ TAKE NPR BosumKkHopenEd
PYmennn upm stom IIOCKOCTHO D l‘.‘-'!pﬂ“’.

A} (cos pA cos pB) i,

me A = (20, — a/2)/(n + L); B = a/2 (n + L); p — wmcao atomon, paaneasm-
MUX AAHHLE ATOM 0T ATOMA, HAXOJAANIEroCA B mgmnmnntl; h— n;:nmm,
EOTO MOZIOAMPYETCA MIMEHEHWEM KYAOHOBCKOro mETerpaia (m, = a + Af).

awecTeenno sta fopmyaa ofolmaer » MatemaTmueckoMm muae npanmao Dép-
crepa— Jlswapa—Horra [3, 5, 6] 0 manpassenan cvemenna pamnnosoanosoit nono-
e mornomenui. Hanpapaenue, kar suno, onpegeanerca seamamnofi n, MecToM Boa-
Mymenus p B npupooit BoaMymenns h, Ho Be ocHOBHOCTHIO Konnesux rpynu. Ha-
pporus, shdexTi, BoINUKAOUWE PN TPOCTPANCTROHHMX IATPYAHEHNAX, CHABHO
saBECAT oT ocHosHOCTH AAep. Ecan mopeamposars Takme sdhdextit mavenenmem na-
pameTpa chasm (pesomamcuoro mmrerpaaa Py, pa = nf), 1o, wanpumep, popuyaa
AR CMEMEHNA NONOCKH LIS CBAZN, cocenedl ¢ aapoM (p = n), NpHENMAaeT BUA

By gx = — (V/2) {1 + (2L — 1) cos 204} (n — 1). (8)

Kax sugio, » sasscumoctit o1 Oy MoMer BIMEHATCH JAiKe HATPABICHES CMEIEe-
A, DTHM caMuM yrownsores susoms reopun BC [40], xoropan mpencrasusaia
ToabKO BaTOXPOMHEE CABMIH NOJ BARAHNEM CTEPHYECKHX MOMEX Y CHMMOTPHYHLX
Kpacureseli, HOCKOABKY NPEANOAArAIOCH, 9T0 HOPAIKE BCeX cansedl 1] npr noa-
fymennn NOHIKANTCA. DBoaee Tmateasnsil agains NPeJCKAIKBAST BOIMOKHOCTD
pasHux 1o anaxy opdexron LAA OAHOro W TOTO e THIA HAMEHEHIA saauMoieficTeNA
aromon 8 [11] (anernaenonan cEA3k, MOBOPOT O CHADH).

Jlna puMRCACHAA NAPAMETPOB AP HO GopMyaan (3), (4) namboaee yroluuy oxa-
saacd MeTo, ocHOBAHNMHE Ha HPUMEHEHEWN TEOPHN rpados, B YACTHOCTH TeOpeMH
Caxca [37). Taxoit noxxoa mospoana ceasath HHHERTHBHYW JLIMKRY W BACKTPOHO-
AOHOPHOCTH © THCAoM cTPyRTYp Kexyae, 4uca1oM nuKAOR B NOJ0KEHNEM FeTEPOATO"
MOB, T. ®. HEDOCPeACTBeHNHO ¢ MEdopManmel 0 XHMHUECKOM CTPORHEN KOHIEBWX
rpymu. [lpavenenne Teopun rpados ocobenno ynobHo eme B TeM, 4TO YAAeTCHA Ma-
TOMATHUECKN XAPAKTEPRAOEATH TONOJOTMID MOJEKYAH, KOTOPYW HEABIA MPOCTO
BHPAINTH WRCIOM.

C xumugeckroil TOTKH 3PeHRA TAK HAZKBAOMMM rpadam Caxca, neolxouMuy npn
BEMRCACHEN MAamHX Kodpduimenton CeRyAAPHMX NOARHOMOB Q n R, narasguo
MOMHO CONOCTABNTH KeKyleBckme cTPYKTYps (K-rpagu) m cTpyRTypH € JeA0KAIN-
JOBANHEMHE N0 NEPHMETPY HHKIA A-3ICKTPOHAMHN (I-rpagu). [Apoituue caan npm
TAKOM HOAXOAE MOMHO PACCMATPHBATH KAK KOMIOHEHTH rpados Caxca. Hanpmmep,
A XMEOANMHA MOKHO Banmcats TP K- m Tpn I{-rpada:

LR NP

H-r;mtu - rpagna

Heobxonmade KooGHRIEERTH COXYAAPHLX DOIRROMOR Q0 n R swascanorcs
¢ momomswo Teopemi Caxca [37, 41]. Hampmuep, cpobommit waen noxmmoma @
BRuHCaAReTca mo Gopuyae

o= 3 (=1y@e® [f—n", (9)
Sc (K, I i
¢ CYMMEPORAHMNE BEJETCH HO BCOMY naGopy K- m I{-rpagos pan rpada xonnenoi
IPynos; OpoRssejenne — 00 BCEM IMKJAM, NOCTPOEHHEIM Ha Vi BEPIMIMAAX; BeJN-
wuna ¢ () papna YHCAY KOMOOHEHT (ameao avoiimux cusael usxaon); r(S) —
umcay nuxaon » KancaoM S-u rpage Caxca. Hopobums of6pasoM BHARCAROTCH APY-
ree KoodduunenTs, a TAKKE YURTHBACTCH HAAWIHE rerepoatomos [37, 42].
Hpusenenne Teopun rpadon mosnoaReT Aath HATARANYI0 XHMHUECKYK HHTep-
HPETANNID HAEKTPOHOJOHOPHOCTH @, KOTOPAR ABIALTCH XapaKTePHCTEKOM OCHOB-
Boctm spep. Momuo BUAETH, 9TO poamnoM () OTHOCHTCA K aaeKTpoROAKNEnTOpHOM
dopue supa npM KAACCHIECKOM HANNCANMNR BopMYAM KPACHTEAR B BUAC IPANNYHKX
crpyrryp |, a R — K paextponojonopuoll popme, NOCKOABKY ylaasemuit aTom
npERajnexcur Aofinoil cRAIN B MLl Mockoasxy D, onpeneaserci no dopumyae (4)
KoomimmenTaMu g, ¥ ', T- €. HaGopaysn rpadon Caxca s rpanwanux opu aapa,
T0 BACKTPOHOAOHOPHOCTE MOMHD TPAKTOBATH K&K OTHOmMEHHEe BoaMOmHOCTER eno-
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OBBIX KPACHTEJIER

MPEBPAMEHIA
B OCHOBHOM 3JEKTPOHHOM COCTOAHIN

ga nporswenun Goxee B0 aer upmane-

KAIOT NPHCTAILHOS BHEMAHNE wecnegonareaelt, raasusy ofpasom B CBA3N ¢ TEM,

910 apaawrca nanboaee
rpagmyeckux MaTepHAIOB

Aoenuit TeoPHH IBETHOCTH OPr ANNICCRIUX coepmmenni [2].
MK sospoc eme s Gox

THe WETepeC K
uafigenn odexTanHue COSANHENMR IR
NoAyWeRWe THTANTCKEX MMOYALCOB H

Ha PyGumOBMX M HEOJHMOBWX 1a3epax, i Aan
YECKHX coeMHCHMAX, TeHePHpYIONE HAAYURHEE B

AWME COERTPAALERIME COHC
1] m yaofuum ofbexToM AAR Pad aboTKE OCHOBHHX TO-

pImell CTemenM, TAK Kak
doToTpoNHKX JATBOPOS, ofiecneanpA0MEX
AMUYALCOB NUKOCERYIAHOR AANTEALHOCTH

ubuansatopamm goro-
nocaefEee JeCATHAS-
cpean Hux Ouam

AKTHBHKX CPejl JA3ePOB Ha OPramm-
6amxaelt WK-o6aacra [3].

IIMK npejicrasasioT TAKKE HETEPEC 1A NOJAYICHRA Geccepelipanux doToMaTepma-

3 memﬁﬂ.mnll



208, OCHOBAHEKX Ha XWMEYECKRX

ni'lpm: Kpacwreaell mPE  pay

-F'ﬂm pospeficromax (4,

DOANMETHHOBMM KpacuTeanM npemsasagerca Goanmoll KoMnaexc pag
PASEEX, WACTO NPOTHBONONOMHMX, rpefosanmii, KOTOPHM DPUMERAEMUO ¢
HeENA YAOBACTBOPAMT moxa eme He moanocTsw. Heanas Taxme cumrars wy

m;-n ONTHMAILHHME YCAOBRA MX HCDOALIOBAHMA.

HACTOANIEE BPEMA YCTAHOBACHH MHOTOWNCACHANE SaBRCHMOCTH
umer u cooficrsaxn [IMK, suacmen paj pakEmXx @uno-mnecn:: !
onpejeaswMEX Hponecc cnexTpaassof cencubnansanme u sddexTuBHOCTS .
B0BANNSA ]]Hnli:l aasepuoit Texunxe. OaEaKo BONPOCAM XHMHYECKEX Ipenp g
mﬂl lplﬂmm et B .,'Blﬂll.ll HX DOPAaRTEMECKOI0 HCOOOLIOBANRY
hﬂmmmm B ANTEPATYPE NARHMX O PAIANYHKX saesm
peaxmmax [IMK m peayasrarax maywemms ux u
mﬁi ﬁml'rrlllm PACYETHMME B PASANNEMME (RSNKO-XMMHUCCKHME MeToy
mﬁ EMMWMnmpeum: )
:lIlli!:l,'i ufn CTOPOHH, 3a HX ACTPAJAIEIO B PeATBEHX YCAOBHAX NPHMER
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Hemae npegcranzesms o e i
pumueckoft yeroitumsocrn IIMK

EEx » Ml:l,l;:umm BOBMOIKHOCTH WX ummmn
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e ""'m "““". puirgeckoM fesaaxnanposanun [7] m gesaas
parso coolmanocs, w10 muorme [IMK, ocobenno amme
::lmm hﬁ'::' o cumpTo ‘ pacTso mnammm[nﬁnﬂ
» Co mam ]
:":mmm.unm.-m-mm m'mm;
- e YCAOBHAX, B TOM YNCA¢ NPH DOHHEHHWY SHAYCHEAX puﬁpm pmu
» yerasosaeno. Jlwms » pabore [10] Guna ormevena mPH“ - KBER0
Oponeccax pacTeopos it '
POB EPROTONMAHREA UPH 1OBLINEHEEX

Jdapwx [11] yrasusaa ma
PeaxmEn KX saexTpoxmMETeCKLIe Cp ¢ HEKOTOPHX BHCOKOOCHOR
..“"m ByTR mpun:ﬂ..m'm mosmer Gure meobparmmof. O -~II-
IHAHENOS — ANKATHON-PANNKANOS — BPOJYKTOB nmm:mﬂ:mg

€ TeM aTOT BOmpOC TpeN
AKTe cnexTpasnmodl . snauMTenbHME METepec, TAK KdK M B Dep

IIMEK,
ocoboe mn;um OpoayKTON OAHOSAEKTPOH
HO mpoaykram msammopedicroma [

- g g .
ORBCACHMA

PeayanraTd mmmwﬂmmﬂumﬂnl

cu—cm.- !

nel
8 9 g 9 o W
n=3 —CH—CH-—-CH—CH—-CH—-CH—
B § 10 #H w ¥
n==4d —CH—CH—CH—-CH—CH—-CH—-CH-CH—
-] ] 1] i 12 it w ¥
a=5 —CH—-CH—CH—-CH-CH—CH—-CH—CH —CH-CH-—
8 ) 0w 1 12 1 1w w w w
a, Beawmmu Lapagos wa avouax (g;)
¥ 1.4 iy 3r By " 10,100 TRIY R a
1 0,185 0,153 0,267 0,135 0,139 —_ e L =i
2 0,180 0,142 0,261 —0,131 0,134 —0,079 —_ = =
34 0,175 0,133 0,254 |—0,43 0,126 |—0,068 0,130 = e
4 0,171 0,124 0,249 |—0,133 | 0,118 —0.,067 | 0,124 | —0,057 -
5 0,187 0,17 0,245 -0, 136 0,112 | —0,065 0,419 | —0,053 | 0 120
6. Beamimuu DOPRIROD enmaelt {Prs)
1-2 2-3 B0 B—10 10—11 1-i2 12-13
" 1= (&=2") (T=8) =) (o =10y {lor=i1) | (=12 (=¥}
1 0,302 0,478 0,641 0,634 - — -
. 0,382 0, 468 0,856 0,618 0,843 - -
3 0,373 0,456 0,671 0,601 0,658 0,627 e =
4 0,345 0,447 0,684 0,584 0,073 0,610 0,043 e
5 0,357 0,438 0,600 0,571 0,688 0,505 0,659 0,626
p. Jlmmogumae MoMenTM cARICR (nD)
0 10—11 1§==11 12—13
. dh | @-n | &0 A | o=in | e | er-in | o=
1 0,055 0,155 0,403 0,384 - - i .
2 0,065 0,160 0,380 0,370 0,208 - - -
3 0,071 0,166 0,367 0,362 0,273 0,279 - -
4 0,080 0,171 0,357 0,35 0,258 0,260 0,253 -
5 0,084 0,174 0,350 0,348 0,246 0,250 0,241 0,242
r. Hagercu pumluuul'tmuﬂm
F Ie
i 1.1 ar Ay 88 i1 LY .y 88 ] By
1 0,354 0,221 0,580 0,457 0,085 0,042 0,118 0,391 | 0,000
2 0,384 0,228 | 0,505 0,458 0,084 0,087 0,101 0,320 | 0,012
3 0,375 0,233 0,608 0,460 0,071 0,078 0,085 0,264 0,031
4 0,385 | 0,237 0,619 | 0,463 0,081 0,080 0,072 0,213 | 0,045
5 | o3es | 0,241 | 0,629 | 0,485 | 0,05 0,018 | 0,082 | 0,178 | 0,054
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wll&]-mm HX HPArMENTAIME B YCIOBMAX Mace-e |
werpun (16, 17]. Tloaywenuse peayasTaTH ABRANCH HajewHOH 0cHOBOM nan :
raduxazan [IMK caosmoro crpoenna u B HX XEMINECKOTO 11 PEBPamsy
Tlas onenxn npossoctn cansedl » IMK pasasunoro cTpoemus w ux pe
:lp Wn ;-umw mmxm‘ullmpmm HX 2AEKTPoHROH
rARCOBANNOTO MOJAA B ARACHER —Tan
flonaa (18, 19). nappe—Tiags
Kak pogasusaer anaims ilﬁ:m raba, 1, » Tnaxapbonmanume (I: n = {)
cokofl DOAAPHOCTRIO J0JATH AJATH CHASE MEGHIY HERAHNSSCKEM 270 ;
smasuod rpynmoi u caaan Cy—CyuCy—C, puemned poamuerinosod ne::'m
SHBSET WA BOGMOKHOCTS NPOTEKANER Be TOALKO H3BeCTHON peakmum nesax
37070 KPACHTEAS, WO W TepMmueckofi =
. A reTepoANTHYECKOl INcconm
PR YAANHERNE BOANMETHROBON meUN CHIGKACTCA BeANYNH
sapAaa Ea mmm:upmm:,nrm::mmm
Wmﬂlmﬂmummmnmmm
BOZPACTEET MX DOAAPHOCTH B THASOALHMYX MMKJIAX, OPH HTOM YMeHLIIA
m:ﬂmm ) ® BEpaEEMBAWTCH DOPRAKE cmasedt p,,
DOIRMETHHO xposodopa. B coorsercraun ¢ peamumnaMm peaxnmonnoi cnood
socrn F [20] peficrsmo papmxanssEmx pearentos » manGoanmed :
EOABEPraTLCs NNKANSECKNE ATOMM et SN .
mpEIeN ¢ ummm.' YTA€POAR B DOJOMKEHNAX B
g m_ YBEANUNBAETCHA AN BCEX YRasaummx » Tafs
rpauwanoft saexrpousoll naoreoctn fg [20], namGoarman

8,8"-aromon yraeposa m avomon
EASTCH LAN STHI STOMOS. 230TA, OPH YAARNEHRN DOANMETHHOBOE Deni

Mporoammrearnoe
'-";;"ml I G':rni Emm » TOM wWmcae TR
'wwmitmﬂ;ﬂmm npu 1007
Q.:mmmﬂ BHANBAGT MX maMemenmii; B pacnd
038 WCCACIOBANENE NNAHMNM “ml"“llrpoﬁamz;:m
Pasamemme npespamenms (21—
“‘m‘ z.m Tpobensoae HApAay ¢ Hl
aTHAGenaTHABO AMiMOANA. ,

HAeHTRRIMpPOB AN Peam serywmx n '“mmmt?
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g @:j-ﬁ-f n H-ﬂl?@j
g =
DGP E-Hm&nnnm{:un OFBACHARTCA CHETYIONUIMIT PEAKITHAMIL:
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_"n R = H, CHy, CiH,, CyHly, CH,,

Jlan ofocnoBanns npesaowennoi cxesu neobxomio uaenTndunouposars 2-ane-
rHaeHNAGeHSTRASOA M r0 9eTRePTHINYI COAb. Onmako 9TH COSIMHENNA maaoycTodi-
QEEN W BX HE YACTCA BEISANTS B MIJIRBHIYAJILHOM BHAE [24). B 10 e Bpesa coam

i @j—w +Mi;©}=‘
"

2-enuAaueTHACHRAXNEOANEA JOCTATOWHO crabuasin B aerxo oGpasywor kapbo-

MRAHEHE NPH BIARMO, ¢ 9eTBEPTHYHEME COARME 2(4)-meTRABAMEIEHHRX
rereponmxaos [25]. Mommo Guao OFMAATL, ¥T0 repmoans kpacurean 11 npunener
K HCXONUKM COSJIMHEHRAM 1l = IV:

: ._. * ‘+H
Ry b,

i iH; v

g!ulemruun, cpean DPOAYRTOR npespameniuA KPacuTean i1 » umrpofensoae
C, 10 uun) ofuapymens SeTRE o comm 111 m IV. Ha mupoausara Il
(300° C, 1 mum) Bujesen 2. hemAANETIACHIAXHEO I, Taxum ofpasom, AR Kpa-

curenn 11 nmpepaomennas CXEMA repyumuecKoll JNCCONMALTM C—C-cpaseft noam-
MeTREOBOM Nenn DOAHOCTLI DoATBE PAAReTCH COCTABOM TPOAYKTOR npespamenmil.
Tepmoans TRANRARNHOD 1 ¢ n= 25 NPHBOANT K obpasosanmo Epacuresed
¢ Gonee KOpOTKON NMOIWMETHHOBOR IENER, NpHYEM BRXOJ MOCACAHNX CHEAACTCH
¢ pocToM B B NOABAAETCHA ornocuteasno Goasme UPOAYKTOR, CHEJETEALCTRY OIEX
0 TOMOJARTHUECKOM Pasphne coaseli Cy—Ce B B THAIOALHEX uwkaax. Ha npoaysTos
ACBAAKBANPOBABRA kpacurenei oGHAPYWEHE BNIHAPOOCHOBANRA TOABKO © N =

1 2. Tlpn s10M DOKAIANO, 1O IPR TePMOAMSE THAIUMANNEOR I cn = 2 = 5nponeccs,
npuBojAmEe K 0fpasoBanm0 kpacureacii ¢ Goaee KOPOTKOIl NENLIO, HPEAMECTIYIOT
ACEAAKRARPOBAREID W, OUCBMANOD, AHAJOTHIHO ruakaplonnanuny len =1 obyec
AoRAeEs amcconmanmedi no Cy—Cycnasn B HOCAGIYIOMNM CORPANEHNEN SHCAR WH-
HRACHOBMX TPynn B 9eTRE HX CONAX 2-METRANOANEHOEHITHAZOAOR. Nan Taa-
nmapmmon 1 ¢ n = 2 OTMEUEHO TAKIKE ofipasonanne 2-pennnbensTuazona

uE BEYTPE DOANMETHHOBOR TETIH.

ET
B pesyapTATE PeAKIEN “"::i $parvenTaINR snanoankapGonmanunos 1 ¢ n =

kon aucconmanmn Co—Cy-cnasm pHeIIEed DOAWMETH-
BoBofl menm HMEeT ofmuil xaparTep pan kapbonManmBOB, COACPRAMMX PasiuIHLe
reTeponMEAHIECKBE ocTaTkm. Tak, npm Tepumoimde mEgoxapboumanunos obpasy-
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Tatamma 2 (owomvanme|

I:I-Iln: (n %)
BERE Popuyas R
. O e

, HO M e:un-rp:[?:iu Kip
weTsepruamoi coam [21).
3 IMKAMYECKEX aTOMOB A30TA Ha A — T T rpymms opu oxuos

:':p:::f* B CHASN C 9eM o ﬁ“:lmmm & Kpacureiel peast
pr‘:rmmm now.. [4]. Cur.;::mml“ aHeProvysCTRETEN:
e .mn H —— NATEHTHRM Jannsy, 0p

¢ ofipaso sdohis uﬁi:rn:mmmm“ peficTeuax orm kpacuredt
"P“Plﬂllmm;.mm Crpoenne 'mm_&:lm ANKOKCHTpyIIE
RS0, laaMemenuux kapSonmanmmon » lmm e
Haxn  mecaenosany e parype me mpEe

2-THar PumueCKRe
2 :ﬁi‘m .mmw} "‘;.“'n-um"f:;"‘“" -meroxen-3'-prmanupi’

pusegennue » raba, 2 5

nexomur pao O TOM: 10 B cpanmuTen5H0 WA
u X ofiycaonnens re

Paspue we roamko cemam N—0
nenw (o, 3), a X1 w lmm““""““'mnﬂiuﬂlvﬁ
rean V y |~ unrpanues ek mo C

B L e —————

—C-cpaany moammermnodod
B moaomennn 2 u 9 xpack

Caepyer OTMETHTE, WTO UPH BOSALRCTENE HA PACTBOPH NOJANMETHHOBMX KPacit-
senell  aasepmoro waayuenns OoapmoR WETEHCHRHOCTH, NPHBOAAIMETD E JOKATL
poMY HArpesy Cpeisl, CPeiR NPOAYKTOR HX JeTrPajalum Hapaily ¢ coeRNeRRAMME,
ofpasyommmucs » peayasrare oxmcaenus [IMK cmmraerisiy xmcaopojioM 1281,
ofHAPYMEEM TAKMKE NPOAYKTH HX TEPMWYECKOro Pacmaja [29].

PEAKIUHE, HPHBO/NME K JETPAJIAIEYN NOJEMETHHAOBLIX KPACHTEIER
B CINPTOBBIX H BOJIHBIX CPEJAX

A. N. Kunpmanos ¢ corp. [30] noxasaam, uro meoGparmmoe obecnpeqmnanie
BHCOKOOCHOBEMX KapGONMANNHOB B OCHOBHOM UPOMCXOJNT B KHCAMX BOJHO-CHMP-
TOBMX PACTBOPAX, B TO BPEMA KAK HEIKOOCHORMMWE KPACHTEAN Jerde AerpagnpynT
g meaounux cpejiax. Taxmum ofpasom, paxropaum, ompeneiAmmUMM HOHMKeHHYI0
ycrofiauBocTh NHAHNHOBLX Kpacureaell B pacTropax, ABAANTCH HX cnocobfHOCTD
¥ 06pasoRANNID IPR NPOTOHNPOBAKMN IBYHOTHEPTHIHEX conell m CKAOHBOCTE K Bad-
EMOACHCTEHIO € FHAPOKCHABHEME HONAME, DPWBOJAWEMY K ofipanoBaENID NCEBIO-
ocmopanmit. [IPH YAARREHNN TOANMETHROBON HEnM UMANNHOB YREAWINRAKTCR ux
OCHOBHROCTE M KHCAOTHOCTH, WT0 BHAMBAET POCT CKOPOCTH WX neofpaTnmoro obec-
NBEYNBANEA KK NPH NOHMKENHKY, TAK W NPH DOBMMERNEI auanennax pH cpean.

Buecre ¢ Tem jame B HellTPAILHNX COMPTOBHX PACTBOPAX TRAnOANE 8 phoTna-
g 1 ¢ n > 4 ofaanant ouens nuSKOR yCTORMBOCTLIO. Caeayer oTMeTHTh, 4T0
pasee xmumam peaximii neoGparmmoil aerpajannn poARKAPGONHANMBOBKX KPACH-
Teaeil B CTPOCHEE KOHEUHWX IPOAYKTOR HX ACCTPYRIMR KAK B HelTPAILEMY cORP-
TOBMX PACTBOPAX, TAK N PR NOBHMEHNEX 3HATEHNAX KHCJAOTHOCTH CPeil NPH KoM=
gatHOlt Temneparype He OHAR YCTAHOBACHLL.

Hamu mecaegonan nponece ofecnpeupanis 3.3 - maTnaTRAnERTAKA phoLnANNE-
poguaa (I: n=25) npn XPAHEHEE €ro CORPTONLX PACTBOPOB B TEMBOTE IPH KOMHAT-
woit resmeparype [31]. C neanwo yeTanoBaenua cTpoenna npoayKTon obecnpenna-
wus kpacurean 1 (n = ) ero HACHTEHHK BOAYXOM PACTBOP B METHAOROM cunpre
(e = 1,5-107% MoaB/a) BHAEPHMBAIN B TeUCHNE 45 cyr upu 20° C, npn stom Kpa-
cnteas moamoctsio paspymaacs. Ilocae xpoMaTorpadUIecKOT0 PANICACHRA 11PO-
AYKTOB mpes HEA BHASAEHO ¢ BHXOA0M 60% coemmuenme X111 (Ayy = 462 um),
¢ saxopom 10% — coequmenue XIV (Apax = 452 mM) B cACIN pemecTs ¢ hpax =
= 450 m 442 mu.

Ha ocHoBaumu onpelejdeHER MOACKYAAPHOH MACCH, Pe3YALTATOR dACMEHTAP-
HOTO MEKPOAHAAM3A, NPHCYTCTRNA CpeAm ACTYINX MPOAYKTOB HEPOIRIA Coeamie-
uma X111 napn cﬁ,rl-:l ragse CH,J, CH,OH (ue spamomerocs KpucTaiimsa-
HMOHNKM) B LOH, pammux TIMP w MACC-CHEKTPOMETPRE  FCTAHOBACHO, STO
coegunenne X111 npepcrananer coboll aynykr (I: n = 5) ¢ MeTHAOBNM CnHpTOM

(1:1) crpoenus
]
o
-1 11.-[{.[1=l..|ﬂ i

CE b
b CH, B
; %‘.u, b
CcH, T°
a 1 CH, dr

xin
Cnexyp IMP (coexTp CHAT B C[‘-“Fl., & paccamTAns
orpocuTeasuo TMC):
: Jap =J g s
bd... o« b.‘ W H’. !I-_l ot rnl'ir Jf- T
1,22(rp) 3,08(xn) 3,72{e) 2,03(n) 1 7

1,25(rp) 5,85(xn)

Coexunenne X111 xpaitne weycrofiamso. [Ipn xpanenum Ha BosjyXxe, npn nedi-
CTENN ncHopanEl B xpoMaTor padupoBANEE HA AKTHEHOM OKCHIE ANWNMUHEA ORO
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HPHCOSTHHENNA MOASKYJH METHIOBOTO CHNPTA K KPACHTENI0 HO CBAsW
win Cy—C,,. Anagormuuse HPOAYKTH npucoepmuenns obpasyworca us rmag
won [ (n = 4 u 6), upn srou ¢ yramsenmem moaEMeTHHOBOR menm cxopoery

= 4+ npn xpamesmn » Temmore » HelTPAABHMX COMPTOBHX pacTeo
ofuranodl Temmeparype ofuacHmeTca TeM, WTO OHE BCTYHAKT B peummpu
$nasEOro UPHCOSIMMEHENA MOACKYA CONPTA mO ABoRHMM CBA3AM BHemmed

o v len<:

auapbormanmn | ¢ n < 4 gocrarowno yerofiwmsu npm Kommarmok
.-m B ndrptnt;:.mm H BOAHO-CHMPTOBHIX PACTBOPAX, oOf
YTCTBEE KHCAOT O TAKHEe BCTYNAKT B PRAKIMIO ¢ PAacTBopuTexsvm (2
oK, ups sucrawsamun 1.107 woas/n obeckmcaopomensoro pacrsopa 3 :
nm:ﬁmmm-wi-amn}ummaa-m
KucaoTd obpaayerca mosoe coepmnenme XVI (Ayyy = 287 mum), oramuaomeses
mmmmm OT ucxopuodl Apywersepruwnodt conn. I1ponece nporexse

CeARKTU O, cemeficTBO KPEBHY DOTAOMEHEA, MOAYYEHHOE B LPO

ac 7, mveer nsobecruveckne Touxm (pme. 1), Amanormvmme npespamenus

uabmonawren npn sscrampammn 1-10°*—1.10"% woas/a pacTeopon CoeINHERMA

XV B cpene sogmoft coanmodt m 80 %-noit rpndropyxcycnoit kncaor. Opmaxo » 95—
100 %-noft Tpadropyxcycnodt xmcaore pwywersepruuman cons kpacurean XV cra-
GRabEa AaMe B HACHmMEnnoM Boaayxosm pacteope [32] m xpacnreas [ (n = 1) momer

6uTH NOABOCTRID peremepmponan gepea 10 cyr ;Euanu. Coepunenme XVI ofpa-
SyeTCA M UPH BHCTANBAHNN BOJHO-CONPTOBEX {

kpacurean | (n = 1), copepmamux KHCAOTY B KORIEHTPANMAX, IPH KoTOPHX 06
sosaEme apysersepriasofi coam XV cnextpaasmo me mabmwpaerca. Yepes 10—

—60%) n cumproRuXx pacTsopos

12 eyr swcramsamus 2-107? moas/a pacrsopa xpacwrean I (n = 1) » 60%-nom
BOJHOM PTHAOBOM CONPTe B CHCTEME YCTANABAMBAETCH pasmopecwe (pme. 2).
Bupeants » WEANBRIYAALHOM COCTOANEN W OXADAKTePH3OBATH COSINHEHEE
XVI me yaaaocs, TAK KAk OHO yeroitumso Toasko B kucaofi cpexe. ITpn pasGanae-
HER peakmmoEEHX cumeceli peremepupyerca o 97 % mexopmoro Kpacurens I(n=1),
a pefirpaansanun 4 N NaOH — 60—65% xpacmrean m, kpome 1010, OKOAO

25% 2-dopumamernaen-3-srnaGensrasonnma (XI1I) u sersepruunan coaw 2-me-
maaferaTuasona.

B coOTBTCTBEE ¢ NPHBEIEHANME JAHHEKME nponecc ofecHBETNBARMNA KPACHTe
an I (n = 1) » kmeaoit cpene momer Gurs nmpepcTasaen caexywmed exemoil:

e 305G e 07
x- tl:.il. 'LH. xv - !‘-.H-

I n=1{ &.ﬂ.

foe
-0 tabal 0™

b o L
r eciicuo + H.GJ:NJCOJ
du, = x- &

Cocras ® CTPOCHEE OCHOBHKX NPOJYKTOB PEAKINEN NPAKTHUECKE HE BABNCAT OT
NPECYTCTRHA KHCJI0POAA. Onmaxo UPH NPOBEJCHNE POAKIEE B HACHMEHHOM BO3-
AyX0oM pacTeope mocae HefiTpaimaanum aabmopaetcs o6pasopanme » Heloanmmx
xoawuectsax tnaxerommammna XVII, wro camereancTsyer 0 DPOTERANNN OKNCTR-
reananx 133] 8 ruapoanTavecknx [34] mponeccos u NOATBEPIKAACT CTPOCIHE coeam-

XVl | @)\—i‘:ﬂ_twj\?@) ) @rj_cu—j-a::ﬂi?@.
é,a. X- JJI. thﬂ. xvi ‘I-'-:Hs

ABAZOTNYNEE PeAKINE WMEIOT MECTO H ad APYIRX nMARRAOBRKYX KpacuTeaed.
Ipn ypeanuenEn OCHOBHOCTH reTePOOCTATROB M JLAMHL DOANMETHHODON Wenm CKo-
pocts meofparmmoro ofeCIPEYNBANMA BOIPACTAET 34 CYET IHAPOJANTHILCKNX TPO-
HeCCOB B OKMCACHNS KHCAOPOLOM B Kucaodll cpene aiAyKTOB Kpacuresedl ¢ Moaexy-
AAME CORPTOR BAN pOM, HAXOJANNXCA B paBHOBECHE ¢ BCXOIRMME nHanEHaME.
06 atom cempereascreyer obpasopanme Ha 1.1 - amermaxnno-4,4 - xapbonuanun-n-
voayoacyasponara (XVIII) Tpexssajiepuoro HeOURAHMIA {1 -anarna-4-wernn-2 4'-
mmammna (X1X u XX), #s tmarpuxapGonmanuna I (n = 3) — xpacureaci ¢ fionee
KOPOTEORl MOAMMETHEOBOR NENBI0, AHTHAPOOCHOBANNR rnakapbonmanmuua, 3-3THA-
Genarnasoammona-2, 2-popumamernien- ® 2-popumaaaananjen-3-arnalbenaTnaso-

75



B upmc ™
. R
Bpesmn suctammammn, wac:
I—0 (wexommui

? — 240;

pacreop);

4 — 268, Cup = 210~  somn/an

I=1:4d;

8 — iR

B, @ B UPHCYTCTBEE KHCAoPoja, KpoMe Ttoro, kpacwreas XXI ¢ A
?Hﬂ}ml, ofpasylomerocs HOPE OJEORACKTPomHOM oxmcaemmm Kpacurean |

| =0
C;H, xX1 X GH,

CoraacHo TpPHBEJEHHHM TAHHWM, DOCIEA0BATEALHOCTH peaxnmil, DpEBOIAMEX
AerpajAIHE ((HARRHOBKX KPacHTenell B KHCAWY CONPTOBHX M BOJHEX pacTBopax
@CTOCTBEHHHX YCAOBMAX XPAHCHEA, Moer GWTH mpejcTasIema caepywomed cxe-

i

OulH*)
Py

H*
—i PI.

ae P, m Py — mpofiyRTH rEAPOANTHYSCKOr0 ¥ OKHCANTEALHOIO npespamennil aji-
KTOB KpacuTenell ¢ Mojexy’zaMmm pacTeopuTeaeil,

Kp* + H* == KpH** + HOR == KpH,OR++

rﬂmnnmmmmmnm
C HOHAMI CEPEGPA B PACTBOPAX H PEARINH
NIERTPOXHMHYECKOM0 OKHCIEHHA

36], wro mepsoft crajwell PeAKHEN ABARETCH ofpasosaume n-gomnaexcos [IMK
monamu cepebpa, na KoTopux jeficTsmes (urcaTopos Ag' peremepupylTcs me-
e KPACHTeAN, & NPH CAMONPONIBOJARHOM PACHAe KOMILIERCOW BUICARETCA
seTanangeckoe cepebpo. OuaKo Bonpoc 0 CTPOCHME KAK NPENOTAraeMEX KOMILTEK-
cons, TAK W MPOAYKTOB MX OpeBpameHmil 0CTABAICH OTKPMTHM.

Haun mecaeposano BaammojeficTsme ¢ MOHAME cepefpa m OAHOPARKTPOHHO®
ACKTPOXHMHISCKOE OKHCIRHED 3.3’ - AMeTRATHANOAHK A POOIMARNE-A-TOAYOICY A b
donaron (I:n =3 <+ 5)n 1.i'-mumo—&,i'-npﬁnmn-maynn:y;manl
(XVIII) (23] m oanosaeKTPORNOE HACKTPOXHMUILCKOE ORMCACHEEG THANHAHRHOB
(I: n = 1 =+ 2), ue BCTYNAWONMX B PACTROPAX B ORHCARTEALHO-BOCCTAHO BATEALHYID
peaxmmo © coamsu cepelpa.

B ra6a. 3 upusesens peayabTaTH ONpeeaeHiA METO0M HOTEHI[MOMET PHYACKOTO
THTPOBAMEA R-TOAYOACYAbpoRATE cepelpa, BCTYNAMMEro B POAKIEI C Kpacwre-
anun | (n =3 <= 5) m XVIII, serasaniecroro cepefipa, BHACIAKMErocs depes
PasANYHMEe DPOMEKYTKHR BpeMenu, N ofpasyomeiica OpH Peaxiul  KRCIOTH.

Ha ocmosammm AAHEWX NOTEHIHOMETPHISCKOTO THTPORANNA MORED CREAATH
BMBOJL, ITO ViKe B HEPBHD MOMEHTH PeaKimm HPOMCXOANT OKBCARTEALHO-BOCCTARO-
BETEALNIE NPOUSCe © BHUCICHNEM METALINIECKOTO cepeGpa. Coornomenme HOP-
Mmasnoro pepokc-moremmumana’ (Edgage) cucTess Ag/Ag* m EYf wpacureaei
CHUIETEABCTBYET O BOAMOFKHOCTH GHCTPOrO MPOTERANIMA peaKiul OKHCACHNA Kpa-
cwreaeii momamm cepedpa. Beaejpcrsue aroro oGpasyOnMCH COUIMHeHRAM He MO-
et GHTH NPHINCANO CTPOSHNE ROMILIEKCOB. JleficTsureaso, ecan fobfananTs B pe-
axumonnue cmecu kpacwress—AgTs (B COOTHOMPHER 1:2) puxcatopd MOHOB
cepelpa (KJ, KCN) peremepaifus WCXOJHUX gpacureseil me nalmonaeTca B OTAR-
wme or pammux paboru [36

Kar  cA610BAN0 OMKHIATE, C POCTOM JLARHN DO AMMETHEOBOM 1enn THAINARNHOB
B COOTBOTCTREEM CO CHIDKeHWEM EST exaommocts Kpacurenedl x maamMojcilcTRMm0
¢ woHaMm cepefpa BO3pacTaeT, WTO BHPAKAETCA B YEEAIHIOHHE KOAWYECTRA MeTad-

' B mermaonom cumpre By .. = 0,704 B [38].
m
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qeckoro cepebpa. Ilpm atou B peaxiROEHOR CMECH OCTAOTTH Ao
gpacurean [ (n=J) W ofpasyerca COeIMHEHNE KpHOCH 4 (XXIII: Amax =
= 385 ). B mpomecce peaxmmx B pacTsope HAKANAMBACTCA © AHAR

KECIAOTA.
lpn aaexTpoanse ofeCcKNCAOPOAEHHOT0 PAcTROPA KP
ero  OAHOMIEKTPOBHOMY

THIoBOM CHMpTE OpH NOTEHIEALE, COOTBETCTRYONEM
AHOP0 KPACHTEAR MOCTONEmHo CHIGKAeTCA M B CH-

OKNCASHMO, KORIEHTPANEA HCXO

cTeMe HAKAMAHBAXTCA KHCJIOTA H coegmuenne XXI1L Jamreanmuil BAEKTPOANS
06ecKuea0 POIKEHHOTO ANETORNTPIALHOTO PAcTBOPA HPAKTHYECKN He OPMBOJNT
K HIMOHOHNMIO KOJNYECTSA KPaCHTElA [ (n=3) m ofpasoBauui coeNHeHIA
XXIII » saexrpoxmuseckol seiixe, OANAKDO HPH 9TOM pabmojaeTcA OOABISHES
KECA0TH.

[pupepenuue JaRuHEe MOHKHO OOBACHNTH TeM, §TO oGpaaywomuiica DpR ofino-
BALKTPOHHOM OKMCASHMN (Rax WOHAME cepefpa, TAK M DICKTPO n) AMKa-
rnon-papmsan (K BCTYHACT B PASANTHEE POAKIEE. ‘

B mrmmp:;}unponn on, 098 . axnenrmpyer H' or pacTBOpUTEAA,
peremepupys pcxoEsil KpacHTelb I (n = 3) m ofycaonansas HAKOUALHNE® B CH-
cTeMe MPOTOHOB:

Kp*+H — KpH* — Kp* + H*.

Yillpn ssammopeiicTsas © wermaonsi compron Kp

aaexTpoduanuoil AKTHBHOCTH, o
pOjLa OT PACTBOPHTELA, ofpaayer
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gaer woms CH,O m saTes,
coenmuenne XX111, mpeacras-

Cootnercrrenno
i roxs Ag* mﬁp COOTHOMENNR KpacwTensn
m.mlﬂwg-mlml- panmow 1 ¢ OTpHBAA ATOM BOAO
UpeacTaRARCT XX11. Takux » & BTOpoill ORAIHBAETC amomee coboll aIYRT MO ARKY I KpacuTead Iin= e moaexyaoft METRAOBOTO
ML, B peayanrarve o HHYI m“ﬁm.. mepsas crauma Dpont cu;;-
KaTHOW- pagmKay MOTOpoR noxmen oGpasosusarses SRR By : ;
Kp* + Ag? kpacurean (Kp™) peaxnmonsocnocobuil Kp™ + OCH, —» KpOCHy +H —o KpHOCH,. xx31
" Mt e Coenmuenwe XXII1 xpaiine geycTOMNBO W HPI e PALAILY JAeT Te e COeju-
'Wm: Kpacurean | (n gouma |ruagmanmas (11 » = 0 JE’I-I}E}' 3*“?-‘5““““‘“;“““'2 (XI), 2-popuma-
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[peAcTaBAANO MUTEPEC BACHHTE
B¢ MOAMAA H HAYUCH PasaMuHLME

mfs 311 (0.7)

| xpacureas XXI,

Coepmnenne XXI moaywaercs npm soamvoneficTsum KpacHTean I (n=23)

X ToALKO B MPHCYTCTREE KHCIOPOAA, 9TO HABOANMT HA MHCAL 0 €10 ofipasosa-
u » peayaprare peaxmmn Kp® ¢ xmeaopopom. [lelicranrearso, nps AAEKTPO-
‘KoM OKECJAeHEE coepmmenma | (n = 3) » npmcyrersmm xmeaopoaa obpa-

ero crpoenme, Kpacmrean XXI Gua supeaen
PHBNKO- XHMUIECKNME METOLAMIL Oun otan-

pucokoll aabuasmoctsio, Tak, UPH KOHIEHTPHPOBAHNN €r0 PACTBOPOB IPH
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B. H. Astecsa, M. A. Aasnepoaus ¥ar

HOHHBIE PABHOBECHA IHAHWHOBBIX KPACHTE/IER
B OPFAHHYECKHX PACTBOPHTEJISIX

0? =+ 40™* moas/a) m moaTOMy XapaKTepM3ayeT SACTHIY OAHOrO THOA WIH pas-
cHO® COCTOANHE COABLBATHO PasjIeJeHELY HOMMMY map (B* | X°) m cnoGommux
(B* m X7) ¢ owenn GamaKEME COCKTPAME NOTIOMEHHEA:

B¢ | X~ 3= B* + X ()
KomAYKTOMOTPHISCKU® WAMEPOHWA, HUPOBEAGHHHE LA pata Tmanoawkapbo-
mmos | B ITIIONOM COMPTE, NOKABANN, YT0 KPACHTOAN, TAK /KE KAK If TeTpaaa-
saMenleHIEe asvonmesue coanm [11], ABAMOTCA CHABMMME BAEKTPOANTAME W
focTHI0 MCCONMMPOBANN HA WOHM B YKA3AHHOM HHTEPBAJE KOHUEHTpammil.
ygenme JKBRBANEHTHOM daexTponpoBONHOCTH (X) HTHX PAcTBOPOB MOIYRHAETCA
om0 Koaspayma

:-cp:implonHIlmmw nobavox. Cocromume yxasammax x=w—BYE

i puc. 1 mpeacrastens rpaduxm sasncusocn x— Y ¢ pan 3,3'-amaTmaTHanoawKap-

" gammumonmaos, Kak swino wa pucyaxe, so mzx} CAYIAAX mpcr;mnn npa-

Onmaxo » aureparype BoOmpoc DCTOR 1, HOMYICHHAA NPR MOJACTAHORKE B YpaBHeHHe (2) xoadpduumenta 5, surimcaes-

TBOPAX B 3ABMCHMOCTH OT WX nmm Kpacurexei » » mo Gopmyae (3) man 1,1-BazenTHUX JACKTPOANTO, HAXORMTCA B XOpomeM

lllaitGe ¢ corp. [3] u Mlennapx [4] noxasaan CPeAN ochemen Hegocty BOTCTRNE ¢ dKCTHepEMeNTAILHMME Aanmuvm, OTKAoHeHNE X OT sHMRCAeHHOR HE
TBOpAY NHHANWAHOZ W THAKApGoumammm » 90 B pasbannemmuix spumaer 0,1 a-moas™ - Owt-en®:

::'“‘ bopue. Tlpn yvemmenmn mmmmp.m- uﬁ:“"‘""ﬁ it succomm 5.77-10% 57,967 :

- laiiGe ornec x accomammuu mum o 2= Ty T e %

y £ — AHMIEKTPUYECKAN IPOHNIACMOCTh PACTROPRTEINA; T — resmeparypa, K;

WOHOB KpacuTeas, a i
AHMOHON, BMmpﬁw::{;,‘ 1 6 KaTHOHOB KpacHTean ¢ ¥4

Kpacureaeit cocrosr ma Aoxasano, wro H- w J-arpe BABKOCTH PACTBOPHTRAR, CO3.

RATHOHOB W AWMOHOB, HO XapaKTep ¢ Hafaogaesmoe npn yAARHOHEE TOARMETHH
i 210KTPONPOBORHOCTH PACTBOPOB KPacHTET
qest MOABIKHOCTI KATHOHOB KAK 34 CYT YDOAWTEHN WX PASMEPOR, TAK W 34
pT yBeanSeHnA OTHOCHTEALHOTO COAC[IKAHEA B PACTBOPE AOHOPHO-ARNENTOPHLY

NAeRCOB KATHOHOB KpacmrTedeil co CrlapToM 121.
gremo ¢ Gonee HE3KOH AWMIEKTPEIECKOll mpomNIAe-

(e = 10,4) — oxBEPAJEHTHAR 3AEKTPONPOROA-
pacuTeseil 3ABNCAT OT KOHI@HTPALUE B COTAACHE
[ PeIIONA T AN I npocroft XapaxTep ROHHX
BHOBOCHIl, I CHEIETEALCTRYET O CYMECTBOBANME B cucreme pasmosecus (1) mpm
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cnextpu noraomenns, KOpoTkOBOAHOBAR NONOCA XapakrTepmayer
HOHNME DA WAN He NOJHOCTHI) NOHMSHPOBAHNMO MOJEKYIN Kpac

HaGaonaesoe npn pasGasaenun pacTsopa (CM. puc. 5) comamepumoe
FHTeRCHBHOCTH NOJ0C, NOAYYeHHKX NOCAC PAsJeaeHud KPHBHX norag
Aferca eme OofENM NOKAZATEALCTBOM OTCYTCTBHA ATPeramuml MOJEKYE gpe
» mecaeosammux xaopbemsoasmmx pacrsopax. Komuentpammmo posy o

B pacTBOpe ONPENEAANT YUOMANYTHE BHIN® PABHOBECHA.
Aunanua
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meEmo B pacrsope foam ceobogmmx momos. Cocrosnme WONEHIX panmo
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opecneng (Ty,
HOBON Qensbio B WIKKX PACTHOPAX OCHO
OEHOr0 Boalymwinesma — QoTonsomepuIaAnEA I
‘Ipamep, sa cqeT KPYTRALMHEX
CIOBTHBAET MAJWe BRIICIHHE B
oBie muxomst awoopecnenmmi |71

HOAHMETHHOBLY K

BHEMX HCCAeloBaARNE B ofaacTn foroxmmun wpacwreaeii u
; pac CAOMHELX reTepo-

B macrosmes CoofUICHME DACCMOTPEHM BOUPOCH KHHeTHEM OCTpHX doTo-
CKHX PeaKumil ¢ Y9acTHeM UOANMOTHHOBMX Kpacwrexeil u puianmn
esl, COAepRAmUX cucTeMy conpasenmux cssselt. [lammme mo doroxm-
ell B 3HAINTEALHON CTENEHN OCHOBAHM HA PeayabTa-

, moaysenuux 8 MX®D AH CCCP npm sunoanesmn pabor ¢ omeaom [ocmma-
poronpoexTa, KOTOPHIl HA NPOTAMKeHNN MEOTHX Jer posraasana M. H. Jlesxoes.
Iporpece B mCCASOBAHNE MeXAHN3IMOB GoToXEMmYSCKHMX peaxiumil W KEEeTHKN
apuux (oromponeccos, Koropuit mafaogaerca B mocaeuMe ABAANATE J6T,
YCAOBAGH BO MHOIOM PAsBNTHEM I [MUPOKIM OPHEMEHCHHEM METOAA EMOYALCHOTO
aasepmoro doroamaa [1].
Hecaeposauma » obaacre oroxummn moammernsEoBMX Kpacwreaeilt crmwmyam-
0A HE TOALKO NPHMOHEHHeM dTHX coefusenull kax cemcubmansaropos » doro-
W, H0 W NPAMeHOHHEM NOANMETHHOBHYX Kpacmrenell B masepuoll Texmmke [2,
[loamuerunobue kpacutean obaamawT pucokmMe KodddmumenTars IKCTHHK TR
muumolt obaacte coexrpa (e ~ 10° M™-ex™); arw moaocw noracmenns oBoALHO
We, 4T0 [aeT BOIMOMKHOCTH NPOBOANTE ceaextusnoe porososlymaenue kpacm-
teit B pacTmopax, cojepAIINX ApYrwe opramuteckme moaexyaw. Crpyerypy
HMETHHOBKX KpacHTenell Momiuo HaMensTh Takuy ofpasom, 9ro npn srom GyayT
ABEO MEHATLCA CHEKTP DOrJAomesus u Apyrue dusaro-xmmuseckne ceoiicrsa [4].
IpEMEp, HAMEHAA JANHY HoamMeTuroBoil nenm » Moaexyaax kaplommamumossx
wreaedt, MOKHO MOAYYATH Kpacwrein, moraomawume s obaacre or 400 mo
00 mu [4, 5]
Bamuus opn pacemorpenunn GoTOHNKE NOAMMETHHOBNX KPacuTe]ell ABISeTCR
Ipoc 0 OYTAX Aerpajaijii dHePrEE JIEKTPOHHOro BoabyileHmAa W CBASN KBaH-
MY BHXOfOB pasamummx Gorodmawsecknx u POTOXNMWIECKHX Iponeccos o
poemem Kpacurexeii. Hamrume noansernuosoil Ne0oTKn B KPACHTeNAX obycaos-
1T BOAMOMKHOCTE nponecca dorousomepusammm ¥ ITHX coeguaenuil, noaroMy
ypormedl 1A MOACKYAM NOIMMETHHOBOIO KPACHTEAA BRANTAET, Kpome CH-
eMit ypommedt mexogHOro waomepa (HAIPEMEP, MPANC-IOMEDA), CHCTeMY ypoB-
doromaomepa (oamoro mam HeCKOALKEX yuc-wsomepos). Ucnosmue nponeccu
AN GHEPrHM [AAA MOJAEKYd NOARMETHHOBHY K
A, WHTepKOMOMHANNMOHEAA KONBEPCHA, BHYTPeHHAR KOHBOPCHA fiea mamMeHeNEA

UM MOASKYAM W hoToN3OMEPHIALNA.

crasman 2—4 mcex [6]. Bpema smwann
ell B nOAMMEPHHX MATPHUAX, MeTATHHE W APY
MOMOIIBIO MMuYABCHOrO uuDOPHOMETPA, COBIANART C 1
praomenns [7). B scmwikux pacTsopax 118 kaplonuaHmHOBKX K
X RecTRY0 CTPYKTYpY (Koraa mpamesme BOKPYT OOANMETHHOBOR N@NOYKE He-
MOMHO), TAKAKe NOTYYIeHH OTHOCHTeNLHO

(R = CH,) gy, = 0,005; g = 0,01;
P = 0,08; 1, < 0,35 noex.

OHHOE BpPeMHA A3

smenna no Gopayae Diperepa.
Glian BUMDOAHEHH ¢ HOMOIIBIO PABANTHBX

gonebanmit 0

furoopecuesIpTN MOHKHO OLEHNTH WA CHEKTPOB mO-
Jlan wapbonmaEuHOBEX Kpacureseil Takwe ones-
MOTRGRINPOBANEKYX YPARESHNE W
¢uoopecueHIuN NOIHMETHHOBHX Kpacs-
ruX JECTKHX CPefax, NaMepeanoe
PeACHABAHHKM N3 CIEKTPOB
pacuTeaei, mymen-

*M = G.m: ¥r= uim:'

@y = 0, 14; Ty, = 3,0 neex.
o

pacureaeii — dawopecnesn-

foanmme IHAYEHHA BPEMEHE JKHIEN
= _ Jlas xpacureiedl ¢ HesagpenieHHoil moamMe-
Do o 0 ni::ﬂ OyTH Ae3AKTHBAINE AHEPIEN dIaeK-
feanaayiaTeIbHAR Je3AKTUBALNA
OAMMEOTHHOBHX [ENOoYeK), 4ro u
pesenn sushn gmoopecienmEE i HERWCOKNE






e, AESAKTHBAIMA KOTOPOro NPOMCXOANT NCKAWYNTEN
o ¢ ofpasosammen 5,9 -yuc-usomepa. 5 e
Marepecnoit w: lllpn:l;lllﬁl‘l]ﬂ E:.:ma HAJAMYNE ¥ STOTO KARCCA
s DACETENER ClIBH TOXPOMER . LHOS BaANMOJedcTERE exya
mﬁlm SHATNTEABHO CHABHEE “lm::“' o ::;‘lﬂl ks .z, srpopuTEAeil ¢ KPACHTOAAME MOMET ONPELNATH MEXAHEAM lﬁllmn:lml::;h
kr g, [31]. Caasaoe sanAume TAMKEIOro aTOMA ll": E:l e m, Tax, upn caaboit coasBatammm B Toayoae GoromsomMepHsanEs MEPOUBAHNNEA
zmh TOABKO OPH HAANIHE 'mmn omenun 9 nox pupognt K ofpasosanmio Asyx GoToNsOMEpPOB, A B CAyYAe CEALEON COALBATAIME
meo. ofycaosaeno, BEPOATHO, TAKKE NOABACHNEM CHABHOR amn pONMAENAA B Hmpouaode GoTomsOMEPHIANMA NPHBOANT K o6PA3OBAHNID TOABKO
HocTH KoaeObanmil B DOANMETHEOBON MEMN, 9TO M NPUBOLNT K VBANYeHED oro poaromusymero 5,9-yuc-uaomeps. BaaumogeficTene MeponmaNRHOBWX Kpa-
pamus KoJeSaTe sHEY BOANOBKY $yEKm HATANLHOTO H KOHETHOTO COC eft ¢ Monexynofl cunpTa NPONCXOANT 34 CYET CBA3H ATOMA KHCJAOPOAA POjAHE-

crems. Botsmas cnexrpos morzomemms (2000 cx™ Tal g
poedopecnenmm (1000 ex) man M—m-&mn{pﬁouaui - B L e s ToAl. Teses

CUMPT MOKHO PACCMATPHBATH KAK eCTKO cmasammmii ¢ xpacureaen [34]. Taxan

nwmmmm SOALBATAIHA B NPHBOINT K CTePHYECKHM NPEOATCTRHAM UPH BPALICHNE OTHOCH-
pusMepoNM KORKYPEHONE OPOUecCcoB JerpajaAmHsd JHEPrOH 3JeKTpPoEELN LH0 CBASH 2—8, Yero HeT ONpH BPAmMEHNR $PArMEHTON MOJACKYAN OTHOCHTRALHO
Gympuenna CAYRAT TAKK? JANNNE 00 WIMEHEHNID KOHCTAHT CKOpoCTed pax pasnt 5—9. OHaKo B eAOM BONPOC 0 BANAHEN COALBATAINNE HA NPONECC 03AKTH-
mpongccos AEJAKTHBAMNE CHETACTHOTO BOIGYWIEHHOrO COCTOAHEA B

woubuEBAmEOHEO KOHBEPCHE uwﬂmﬁ B 0CHOBHOE, [laes
sEepreTHIECKan Ieas mepexola L - == 3500 ey .
HO WeHLmE, WeM DepeXoda 'll,nhl. LB;- 13900 < 14900 ﬂ'l]‘}“ *

b sHEPTHE M HA (GOTOXMMEI0 MEPONMAHNHOBMX KPACHTeJel OCTAGTCA DPaKTR-

TRaKaPGOTNANNNOS, ¥ KOTOPHX KBAHTOBSE BHXOA B TPHOIETHO® COCTORHES o HE WOYUCHEEM,
® myaw (<107%) x mer sawecrmresedl » moammermmomolf memm, Tax wro Bonpoc 0 reomerpum (HOTOMSOMEPOB NOIMMETHHOBMX Kpacwreaedl B pacrmopax
MEPHZANMA OPORCYOIRT ( per GMTL PeeN HA OCHOBAHNN CPABHENHS CHOKTPANbHO-KNHETHYECKHX xapak-

)¢ wo ogmod m Toll me camam Lan ppucTER (poTomaOMEPOB pasawsmMX, GAMIKMX DO CTPYKTYPe, kpacureaeit (mo-
!O J\/\,L @ HHY l'lliﬂllﬂ.'lﬂ Mpu LKO nposefieEne, HAOPEMEP, PERTIEHOCTPYKTYPHUX usmepenuit B pacTeope
Kpacorean | x IV 1 D BOBMOMEHO ).

cTpaxpomodoproe :. Beejenne B DOANMETHHOBYW HeNh NATH- N MECTHLACHHEX NNKIOR, fpurcupyno-

8
L,l. | i oTAeabENX (ParMenTos NONNMETHEOBON NENN, NOIHOCTLIO HCEAK-
FOH, gy TS0 yNemLmaeTCE Ky, 8 CTPYRTYPY .
APYTEX KOECTAHT H3MEHFOTCH BE: et npouece QGoromsomepHIAINE BOKPYF fnaERodl ceAsH, w0 B (A0 NCHOALADBAROD
YCTAHOBAEHHA CTPYKTYPH KOPOTRORNBYIIHX doromaomepor [32—36]. Doro-

CHIBHO:
Howsp BOMEPHBAINA He3AMPIIEHNNX B noJEMeTRHOBOE menm Kpacmredell npoRCXOANT
—— ¥apr Fowm  Mga Rib % KapGOIMARKHOR OTHOCHTOABHO CaRaN 2—8, LU AMKAPGOIMARNTIOR OTHOCHTOTI~
. 0 cogam 9—10 n gag rpuxapGonmMARNEOP OTHOCHTEALHO CBAIN 8—9. Hpml-ru:

u b JAMeCTHTeN OANMETHEOBOH eI, He BHAKBANNHME CRALHKEX CTEPITECKHE
s CH, :i: ?. : ':, :‘:':: Iper lt:mt:l'lu HAOMEPRIYIOTCA OTHOCHTeALHO CBASH 2—8 (xapbommanmas).
n GH(CH=CH)— e we Haoamame crepmweckmx npou-mn.ll ¥ gaplonuaHREOB, WMEIIHX 3AMECTHTEAR
W GHECH-cH) e MW 50w HoAoenuy 9, NPHBOANT K TOMY, UT0 HOTONIOMEPHIAINA § STHX kpacureaeil mpo-
SEW 34w 109 Jaur ornocwreasuo canam 8—9 7, 27, 31, 35l

~ Haenrndurammns naome PONEAEREO acwreaeil (paccmoTpenHEX
paBee NPONBBONHKX p.o::ll‘lllm": npom:.:;r:tnl: CPABNEHUS COEKTPOB nﬁ-:

FORGHET 0 SR Jwepran IesaxTusamen. Y wessaenue DRI I0Men| mme::mﬂu:mn
O Mvwe :ﬂ'!- Npacwreng e : ME ! l.n:!mnlol nenn mecTwLIeRnNd IuKa, Kotopsidl furcHpyeT CBHED
:,“ cACTogEmm IV). xoropuii sasacar 2'—8" [33]. B 26 Taxoll CTPYKTYPH HEBOSMOANA NIOMEPRIAIA OTHOCHTEXL-

; FpunomeT x ,-.._’ : Bopiika _';—3 3 0 conaed 2'—8' m 8'—9', nocKOABLKY CTepWIeCKme HPeNATCTEIA BOHNKAKT TAKKS
e AKTEBANEN Bpamesas o § npu spamesnn GparMeETon MOAERYAW ormocnTeasno caaan 8'—9" memay aToma-

B cepu GemaTmasona M KRCAOPOLOM PORAHEHOBOrO OCTATKA. ExuncreennuM $oTo-
30Me PO numu?:,lﬂ*-qm-mp. KOTOpHIl MO COEKTPY UOFAOWIEHNA W BpeMe

N RHBHH AHANOTWIEH AOATOHNBYIEMY foTonzomepy KpacuTedn fea mecTHYIeH-
| wllmmll sHEPruN HACKTPOHEOTO poalymIennA nyTeM doronsomepuaALNE

TaKHe il
*T MecTo HSKOTO 10 CHONCTBAM EJACCA A30METHHOBMX xpacuTeacd,
OAAMEX npng:::lf‘ B OBETHHX MHOTOCAOHHKY KHROPOTOMATEPRAIAX 1371:

@E’i\un N(CHy); R =H, CH,
@-ﬁ _©_

Cpasnenne KTpaa ENHeTWIECKEX CBORCTE 3THX JABYX xpacureaeid (R =
= H u CH,) -:::mm :::umun KOTO-eHOABHON TAYTOMEPHE I NOATREPHIALT

Baamyme npogecca (oTONIOMEPRIAINE (37]. NMpoueccu HOTOMIOMEPHIAIME A30ME-
]
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Ofparamocts mponecca PoTomsomepEIANNE YCTAHOBICHA TaKme
mmmcrsa poamweTumosux xpacareseil. [laa xapboumaHmHOBMX Kj ——
: - CHMMETPHTHN X .

.-—uln'—i ILIOTHOCTH W HOPAAKE CBABd B n::L_. Ng S | MOONEE | . GG cnom GHLOH CaHOH

sucar or samectwreded 5 poaowennax 6 u 6. Baegeawe

wecTuTeei 8 poaoxenns 6 n 6’ TRAKAPGOUMANNROS NPHBOIAT K yheautenmn 4 v 4,200 | 2,9.10 | 20 2,910 6,7 3,0

Tponmod MIOTHOCTH N YReANIeHHI) JHePruN Ccagay Vi 2.3.104 4,110 3,2 1.9.40° 4.9.10 8.0-108
ll. m’m ﬂl Trl Iqi"“p v‘.‘p“}t l,z'lm 3.5.‘":- 2‘0"1.?

OTHOCTH B o uMerusosoi neon. Cuasnoe sangune cnnpros yire Guao pacemor-
0 panee LA MEPONMARMEOBWY Kpacwrededt npomasopmmx N-aTeapopanmnuna
npoieccax PoTONIOMEPHIALMM, [1€ PACTBOPHTEAL BAMAA HA NOBOPOT MOJACKYIW
: BoalyuaennOM COCTORIUN.
samecTuTeaeii 3 mosomenuxx § il APYIUM BaKEEM (PAKTOPOM, ONPENEARIOUNM BPeMA WuaMM (oTOMAOMEPOB NO-
Be—pv NH, OH OCH, H CH, Be MMETHHOBHX KpacuTeneil, ARIAETCA HAJHYME CTEPUYECKNX OPEUsTCTBHI B Moae-
g, et 05 08 07 09 12 x. mpanc- u yuc-Konurypammu nenuTHBAKT CHABHEE HPOCTPAHCTBERENE
& aTpyAmenns npu ppamennn poxpyr camsed C—C noanmernnonoii nenn B peayasra-
» BIANMOICHCTRHA MENULY SAMECTHTEARAMN B OTOM UONH BN MEFRAY reTePOnuKIaME.
ToBOPOT B HTHX CAYIAAX BOAMOKEN PR HOTORIOMEPHIATMN TOABKO Ha yroa < 180°.
Ipn ypeawsemun cTepW4eCKHNX NPOUATCTENI B KPACHTEAAX YMEHBIMACTCA Yroa mo-
opora B (GoTomaoMepe, YBEANTNBASTCA KONCTAHTA CROPOCTH M YMEHLIIAETCA HEp-
AKTHBAIMN Oponecca peaaxcamnn doromaomepa:

K et pamc - ﬂh:rn-pnm

o Moz Migmpgmes e e SR
viu 1,710 10,4 X1 {,B.100 :.:
X 1,810 10,5 X 1,0- 107 X

X 1,0-100 10,7
o6 mBOMEPAMH AN CTePWYeCKE 3aTPyIHeHHEX

) ;::I::;;np“ nm‘:::ﬂ m?ni OCHOBHMYX COCTOSHEE WIOMEPOB

norenmuansmoro Gapsepa mepexoaa yue-mpancy(39, 40].
HEHX TOAHMeTHHOBEX Kpacureaeil » awTeparype mpea-
10 nucoxull KBARTOBMIE BHXOX BHYTPeRHER KOHBOPCHE (nesaxTusamma Gea
HMA TeOMOTPIH) [7]. Mpasoe sKCHSPHMEHTAILHOS AOKAIATEALCTRO CYMPCTRO-
BAREA crepuwecks saTpyAHeHHMX poTonaoMepos, BHNOIHERHOS METOLOM MMITY.Ihe-
HOro zasepmoro (oroamsa, W OHpEEIeHEE KBAHTOBHX B X008 oTORBOMEPHIAIIME,

4 Yeoery mayemcll dororpadmm, v. XXII o7



hopumt » yeroiumsuii uaouep

' : Ly rsmginng [44). Orkpuran meponmanumosan dopua

socruramnnx 0.9, 2867 BOIMOAKHOCTL CAEARTH FAKIWTEHME, ¥TO

— = pex crepeousomepos, WTHA
ums — Aocrarouso obmui nponece T T yonn Shcpenmers U Spetac, uﬁmw:c;ommp. XOTOpuR NacTasmo ooxpamise erpyxTyDy
EEA B DoaRMeTHEOBMI KpacEreasx |39, 4U). JERuRpOnNPAHOBON JAKPHTOR GOPMM — yuc-wmcompumit wsomep [45). T.

B oponecce goTomsomepHIALME MOMKET ofpasosatca cpasy HECKOdLyy pupyunil maomep Babawgaam meronom HMOYILCHOTO hrg.ulnll B ;:;:.:nm
msouepos. [Ipumesenne MeToda MMEYALCHOTO GOTOAMZA € J83€PHLEM Goropey JRFIOPAX A1 HEKOTOPHX cumponnpanos [46—48). O6pasosanue yue-uncowmmoro uao-
ASHNEM BOBOANAO BO MEOTMX CAYIAAX YCTANOBETH BKAAA PoToM3OMe

DA AOKA3AHO KAK [LAA UPOLEccos Pack
B i maas. P PACKPHTHA CONPONMPAHOB, TAK B AR Upoiec-
B paGore [48] noxasano, wro npm ofayvennn mumusin cperon pacKpuTol Mepo-
aHMHOBOR (GOpMM CHNpONMpANA UPOMCXOAMT IAKPMTHE NHPAHOBOIO KOABIA
p npeApapuTeabinM ofpasosannes Toro e yue-pUCoOMTHOro HIOMEPA B KATECTBE
pomesyTouHOT0 mpoiyxra. Taxmsm oGpasom, doromsomepmsamms npeAecTsyer
KIUH  3AKPHTHA  Mepoumanuuonod Gopuu cnmponmpana.
CoexTpaabHO- KHHETHIECKHe XAPAKTEPHOTHKE TPHOACTHMX COCTOANME NoAMME-
MEOBKX Kpacureaell upusegens s paforax [19, 23, 49—52], a $oroxmmmveckme
AKIN ¢ YUACTHEM TPHILIETHOTO COCTORHMA Kpacuvexedi paccmorpens » paborax
53, 54], » woropux Omam ycramoBlesM mpoueccH nepemoca MIEKTPOHA MOIKILY
PHIAETHRME MOACKYAAME NPH TPHIAST-TPHILICTHON AHNNTHAAME I UPH CAMOTY-
HEN TPHOAETHWX COCTOAHREA OCHOBHWM COCTORHNEM KPACHTeNA, a TAKKe Hpo-
BCCH TYMIEHHA TPHILIETHMY COCTOANNE JOMOPAME M AKIENTOPAME MIEKTPOHOB.
KT NOrAOUEHNA NOAYBOCCTAHORIEHHON GOPME KPacHTeAn NOJYYEH B PeaKiHE
3,4 -amorna-9-meroxcurnaxapbouynannna » TPHLALTHOM cocTONHNE ¢ ackopbumronoi
meaoroit n 2-wadrunamumon (JoRopH sALRTPOBA), & COEKTP BOrAOMEHNSA OKHCAEH-
?gzluu — B PEAKIHH KPACHTEAR B TPHOAETHOM COCTONHNE C MEeTHABHOJOTE-

mecc feauasyvateasnoll JEIaNTHBAINE JHEPINE, & TAKHE Jaj0
mmWn ofpasoBanmen Kopg
wimm HAMEHEHHH [e0
amxapbonmammuonux wpacaveaedt X111 = XIV uﬁpmm -
KOPOTEOMMBYUINX $OTONIOMEPOR, HPOCTPANCTEEHHO-3ATPYAHCHHMY M Heaa
HNX, foxasano » pabore [41).

m‘ !’mmnﬂanmmn l:
BOSENKROBERN BHXofax Pecnenimn Kpac
noxasano [39, 40| B CHCTEME remepaiym Aasepuoro manyvenns. Hax
Teaedi ]K—)flll » JPHEPAINA aadepHOTO Maaywemms He Babmogaerca I8 K
Aactn MWI{;M m"{,‘;““‘“‘ foromaomepos ¥
YIeHRA « A4 kpacurean VIII remepaums assepuore

';. : WHGM-IuL TP BO3GYMACHNN BTOPOR TAPMONMKOA HEOLMMOBOTY
nexoxEai ml ‘“MP foraomaer » Goxee koporkomoamosoil ofascts,
¥ mmwmm“'m R

: :
pabore [24] obmapymena samexzennan dawopecnenmmua xpacureaeii npn 1

Doroxumuaeckne OPoUeccH HEPeHOCA HMEKTPOHA ¢ YHACTHEM NOJMMETHHOBHX
KPACHTEARIH HMEIOT BANHOE IHAYEHEE JIA NONNMAHMA MEXAHNIMA OUTWYECKON CeH-
eubnamsanun dororpadmuecknx suyavcnit [55—61). B paborax [57, 58] noxasano,
90 npegnoiaraemuil oponece onrtwweckoil cencnlmamsanmm prAKMaeT UepeHOC
BACKTPORA oT KpacHTean B poalyAIeHAOM COCTOANNN NA JOBYNIKY B KpuCTAdAe Td-
dorenna cepebpa.

ORUCANTEN BHO-ROCCTAROBUTAABIKE POUECCH € YYACTHEM NOJNMETHHOBHX Kpa-
CuTenel W cEASh SACKTPOXHMWYECKHY pPeloKC-NOTEHNHANOB M COSKTPANBHLHX Xd-

AHENTHASINN MoJeKy PAKTEPHCTHK PsA NOAMMETHEOBWX KpacuTeaedi ¢ dororpaduueckmun cpoiicTramu
B xapSoumannnonux . (nomop rpunaernoi pacesorpenw s pabore [61], rae anropit necaeopaan oxoxo cra Kpacereaeii kap6o-
paccmorpen mexammay (axnentop), ma ocmopanum wero » Wammnonoro paga. Teopermyecks o6oCHOBAHO M OKCHEPUMEHTAALHO MPOBEPEHO

UpocToe ammeitHoe ypapHemme, CBAIHBANNIE HEPrHI0 NEPBOrO BOIGYmIEHHOTO
cocronuma (E*, 9B) n abcoaoTuyio PasHOCTh MERULY HORNIAIHONNMM HOTeHIHAIOM
UP) u eponcraom x saextpony (EA) [61):

B = (IP — EA)— 3,28,

DPR Depesoce sHeprum ¢ nocaefyrs
Siceacunew Tpuuzernoro, a saven u CHHTA€THOTO mmanl:rm COCTORHRA {¥
€T B nponecce :
TPROACT-TPROA
A cxema m boromsonepusanun, npexnomennoit » pasort !
o oMEpRAAIIN 33" nmarmaokcammkapGommamuna ¥
3 xxan/woxs, Okcanuxapbonmannua HAXOAMTCH upmmepno B4

cocroanns Heeaenopanue MexaHNsMa NePeHOCA DAGKTPOHA ¢ yRacTmes Bo3GyRACHHMX cO-
AE, = 14 xxaz/uoas (nepex $oromoneps, & VHEPrEA aRTHBALNM H30MEPH

Cronuuii Kpacureael w POACTHONENX CORLMMENNE ABAACTCA ONNM M3 rIABMMX Ro-

Mexanmaw orons O MEEAY HIOMEPAME B OCHO OCTOANRAX). npocos doroxmmmm xpacwreaeit. Ilpeanoaaraercs, 4o TymeHN® TPHOICTHEX ©O-
nece nnpunnuullr:upm' o “ » ptﬁo';H figl. prnouse? B eronmmii .xmmplmrllul AOHOPAMHE HIOKTPOHA WPOMCXOINT Hepes uﬁpﬂ:l:l:;
yrounoi reowerpuei ( » Hocae soabymaenna » cocrosuue ¢ KOMiLiekea ¢ nepemocos sapata [62—64]). Coexrpaihuo-KNHETHVCCKNE XapaxTep

TRRN fyRIPHHMX KOMIIeKCOB (TpHnAeTHEE IKCHILIOKCH) HOAYSeHN

m;n;:;::;:nmuum qECAA CHCTEM: AR BAAMMOARNCTBHA MOJEKYAM u-:igau-l
B TPRIIETHOM COCTORNME C AKNEOTOPOM MJIGKTPOHA (Gemaoxmmonom)

" pan 2,6-nudennabenaoxunona-1 545 B TPHOAETHOM COCTORHMN C AOHOPAMME BAEKTPO-

" l :“ -

.uu:r-::::::lu;:nm] llp!.![ﬂ‘l‘llﬂln‘r coboit ynofumil gas mccaeloBANNA
KAace copmmennli, HOCKOALKY NMOETCH BOIMOMKHOCTb B IMPOKOM HHTEPBAAE wame
MATH KAK ORMCAMTENLHO-BOCCTAHOBNTEALHNE cooficTna KpacuTeaedl, TaK M nOAOHE-
fime yponun TpunaeTHOH dHEPrHN KpacHTARH WAN NAMEHATH OUHY W3 ITHX BOAMWTIE.

HOTO cocr H3oTHyTOR cocTonmme), B
B0 3 comenn. OAEKYA MoMeT nonacts » mm}uigmn“ . s Sui
- 2 g llm::l Ilw“, 90% woaexya nosnpamarorca » 0%
mw'wm + B pabore [43] cpeaan nupon, Y10 8
PAEIennem arof ﬂm“xm' Sepea vro maormyroe cOCTOM

Blxona imawm“m CAYIAT SKCOEpUuMenTH BO ONPEAL
pm“l”mﬂ: a8 ororo mponecca A

vener v
Mh:mm " BHyTpennei m‘ m':"“"‘-‘ ¢moopect .

newwi PMAME BaRHOTO Kaace peim)
Bk, ,mﬂﬂ Cunponnpanon mr:m Opraumyecknx goroxpomnnX Tymeune TPUIASTHEX mmu:::' 22:1::1:“! Win AKOEONTOPAME BACKTPOHA MOMKHO
I~ KOTOPIX B0 MHOTOM cxommy op e L HIHONIE Bopun oTHX CALAYIOIME Pe
W npogece - mwmﬂaum““m e ML g M A% M+
“m - “““ﬂllnn?.-;;ﬂ “mcl ..+A‘H[.'“h .A“‘]—-'H.+ﬁ-
MEnenne LT —— YPOREHE Xpomenonoi cCnmponmpana, P

WACTH, paspus cuasH C-"uk ® -
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CTAIMOBAPHAR KONIENTPAIUIA TARMX KOMILIEKCOB MA.1a H OKCHO iy .
Eﬂpm m::: IpOeCe YMENBIIEHIA BPEMENI HHUIHN TPUNAeTHYy ¢
OpECYTCTRHE J0H AN AKNENTOPOB. 0oy
ﬂnw -;L-Pﬂm nepeHoca HACKTPOHA NPH TYeHHE
coctoanna KapbommaHMEOBMX KpacuTenell AOHOPOM JJEKTPoHA (a .
eTCH YBeAMYeHNe KOBCTAHTH rymennn (k,) ¢ pocrom cpojcrsa aaeKTpony
Gymaennom cocronumn kpacurean (EA*):

i

G,

, ABAAETCA TO, WTO KBamTomuil muXoj
kpacureaeir pasen 0,07—0,20 [52],

Hecaeposanme nponeccos nepemoca sae

opiill BRXOA HHTepKoMONBAmMONnOH

. LIoC L .-

k..

Axnerrop EA, B “_‘!
Hurpofienson 08 8.740m
L Mernammogoren 0,84  4.3.00%
H‘ XN = Bemsox nnon 140 8,050
Xaopanua 240 S0
Tetpannamzwme- 200 4510

AN AN

KTpona munoaneno na Kapbonmanmwmo-
OnmE mam apa xpomodopa. Hurepeenoi

Kpacureacit, cotepmamux ana xpomodo-
nureprombnnanmonnoft konsepcun aas
B TO BpeMA KAK A48 tRakapBommannna
Kousepcun pasen nymo. Coextpu mo-
JMERNA TPHILIETHMX CcOoCTosuuit GuckapSoumanMmosux Kpacwreseit npumepno

WAI0T 0 BOJOMREHWI0 MAKCHMYMOB € CMHTACT-CHETACTHMME CHEKTPAME 10-
[AOMEHUA, WTO CBHACTOALCTBYET 0 Baammojeficrrun woabymaenumx xpomodopos
MOJIEKYA® KPACHTEAR W 0 pacleniesun TpunieTHux yposseit s Guexpacureanx
52). TloaBaenue NONOIHMTEALHKX ypoBHell B TPHIACTHHX COCTORHEAX y Gnexpa-

a0l npi BaaRMoJielicTRIN XPOoMOBOPOB, No-BITHMOMY, B HPHBOINT K YCHASHRID
EPROMORHAINONNOI KONBEPCHN 5a CYET YMOHLIICHNA HHOPIUN MEHLY CHHTIET-
-BOBGYAUICEHIIM COCTOARMEM W YPOBHEM TPROJAETHOIO COCTOANNA, 06 PAIOBABIINM-

Passurme uccaemopammii ® ofaactn GoToXMMMN DoAMMETHHOBMYX KpacuTeaed

H
carean  BA® B K, M-tomt Wphowrean  EA®. 3B k. M-tont
v 1,0 1,3.10¢ XV 0,26 §.6.108 Docae pacmeniends TPHRILICTHOTO YPOBHA.
Xxvi 0,68 6. 6. 100 XIX 0,12 74100
Xvi 0,48 7,5.108
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[hwes CTATAL 3¢ DOSEOINST CROLAT NaNt KRITENR ANANN MYORMEANMND A0 D
o {t—{] ner nOCKEINSEELT WCCHOIOBENEY COEETDARLDGR CONCHOLTHIEIN
. " 43 SMVALOND DoIRMeTEHOEEM EpacEveams: 1) camme o vem W

e, TN il depence JU. L Yessees OCHOMELY HADPaLIEARS BIVIEHES CHENTPAIWHGH OBNCHOILINIALNY © Epw
-ﬂa F.d— ) . By, W04, M) MMCOED -
m*‘...“.'“"wl_“ B4 i — 1 osror mepmai VrOYGIANCE P PACHINPALINCS. HCCAGOBAHEN SJARNCEMOCTH $OT

hanmepmes M. A.. dessoes H. H.— —A.HN-IL-J‘ : 3 cpoiicTs NoanMeTEEoB: kpacwrexed (IIME) or m cTpoenns » nape

ek, 477711, c. Bhl 70, p. 2098 204
RN e— o P 0 geflcTEMA EpacETeRell 0T M3 CTPOSNMN, RARK- TRMARCCKN Y
"IL‘I:IH-“ = l#"fﬂ',“ B YCAOENE NPEMENEHNA, & TAKME CPABNENNID PAMINTHLY KPNTEPHED ONpe-
Hapnanan ALl Hpsmun ' oM CHTRI AR
l-—alg‘.,".i‘__-'r Po- Soomp JH " . et tod]
AH COCP. 9996, 7. 277, ¢ 14900 des F.W.— Photogr 8ol MHOTONNCASHEME TANNKE, st
iﬂmi_“':-"""'ﬂ “lﬂi. \-Jl “ﬁ i Rt raaorenuia cepeGipe B mX pasme
hmm*— des FOW.— _ » Toum umcae Goaee 2000 navenTon, noIBOARET CUNTATE
0% 15— 1974, wal. 18, mm“mmm:&mcmﬂw
41 Huganee 011, Bt Ay R0, ocobomeaxosepumorix anyascaii (M39 u OM33) nas oAyeHUS BUCOKO-
-4..l~¢l—2i_._.?"‘m % e - " iﬁlm—,l B Ap.) WM, BO-FTOPEX
ﬂmﬂﬁhﬁ""f‘h I ﬂra‘n‘f K., Caroll F. A goToMBTE PRAIOD mm VKOO HASHOUENRA, B SACTHOCTH
& Nulitere "‘wm iﬁ-lilz m wTo aHAAME 5 0 BARANND SMYALCHORNKEY Gan-
- vol n.ﬁ,.. 05311, 1006, B3, Awdpesss B E. : . suofl COnCHBMANSAINR CAOMEH, TAK KAK Ba-
Brewn G H.— Photochromism. ¥,y mﬂﬂ PoB ma cymmapusi ofdext coexTpad xapaxTepupysame piex-
‘lm m“"‘ . 3 IL-“ I’Ff-‘nfll“- . wAM ABTOPM CPARNRBRKT Illlh CORMPIIENRD PARANUHOTD
Wei, p ﬂ..u-; “'_'J‘ h..l";: .. v. 387, c. 1400—14 . . B AMTEPATYPE MUOTO x coenenuii o cpolicT-
Chom.. J..ﬂpu-,: E—1.  Pays w’;‘h" , X Kpacarreaedt, w10 0GYCAORIENO e TOAKKO PaINOOGPARNEN IPRMELREIES ‘:::l‘;
P 300-um. vol. 63, p. 506—51 , MO 3 76, Y10 B PAAS CAYSACH BEROIM ACIANTCH WA OCHOBAITEN WECHEAT

| “ mwm“?!mpﬂlp::u m:rzll“ll uym'nm. gacamumecn cunocol-
T WMANNHOR K J-ATPETANNN KA MEKPOKPRCTAZIAX ranorenmaon cepebpa ¢ pas-
mofl orpammoli. Tax, npm MCCACAOBANNN O-meraa (arna jrmakapbonmanunon
Kil) e PAINKME SAMECTHTeJNME NP ATOMAX asora, caonmMx K J,- u J-arpera-
M, OAMN AawNTOpM YTRePHIAKT, WTO J-arperaTd DPERMYMECTHOHRO ofipasywrca
KyGax [2], a apyrme — Ha OKTAMIpAX [3]. Byafe ¢ corp. [4], maysanman 1.1 -an-
Xuwo-2-momomerwnumanuy, obaazanuui cnocobuoctsio &k obpasopannw J-ar-
, omuoro THnA (Amax = 580 uM), cuNTACT, ¥TO OHN opmuakoro aerxo obpa-
apax.
P"l':l"lll:,:ﬁ;r.[;:'?lmﬂmp‘mm CHIIETEALCTHYIOT O TOM, WTO XAPAKTER
OB noraomennus Kp H CHETOYYRCTENTEALHOCTL cencubnananponai
| X CAoes ganmcar Ne TOALKO OT GOPMM MUKPOKPHCTALAOD, WO W OT PEJT I M 11
I‘ . 8 Tamme maawuws craGmamsaropa S-werma-7T-oxca-1,3.4-Tpwasamioamumia
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590 560 van A, wm

Temsvfionmsntion, we. 1, Kpwpue cnexTpasnRoro norzomenus (a) W pscupeeaesus ERREL
R — - =A= = {: 3 s

ETHEROCTE. 30 CHIOEHOCTE X ACDeTIINN. r..mm“wmulm A=H, n=1; ey = 3240 wom/wom AgHal)
h*-h Gomons WA . p o = CHL 8P — R = R = Gl 1, 8 — pBr L% I, ¥ — pBr 43 3 — mecescutumme-

y . ¢ M-cocroanns tmaxapbo- m amxapbonmanmuons c we-
; BHEME W STRALHMME FPYNNAMM OPH ATOMAX A30TA ARIAKTCA AOTHYECKNM CAe]-
Gamaknx amawenwit pKo, Ey, m E?; (em. ') armx xpacwreneii. [loagnee
a0 yeranonaeno (6], aro plmlT we CROMCTS METHAATOB M STRAATOB IIMANMHOS —

: pponece. Tax, npn YMERLIEANNE KOBIEHTPAILMN unonon Gpoma
?‘(‘}-ﬂpﬂl‘l (mamenenme pBr or 2,2 10 4,5) cxaommocts 3.3 -aumerna-TKIL

yarperamum nogapanercs (xpusue / n I’ na puc. {, a): CORKTPM DOTACMERNNA
0 xpacureas m 3,3 -awerna-TKI[ s awyascun anasorsins (xpunse I'm 2
puc. 1, @) m o6ycAOBAMBAIT OAMHAKOBYIO JONOAMNTEABHYI0 CHETOTYBCTRIICAE

™ gorocaces] (S4g™) (xpumue /' w 2 Ha puc. 1, 6). Pocr seawummu Sgx s
AHO, HPOMCXOAMT 38 CYOT YBEANICHNA Gy MOACKYARPHOTO COCTORHMA JTHX
’ npn ysmemsmenmun xoruesrpauun Br-womos, 9T0, BEPORTHO. ofiycaos-
l'ﬁ?“ GaaronpuATHY® OpHEHTANE® CceHcHGmamIaTOpon WA HOBEPXHOCTH
Coeran Toeproli dasm swyancum u cuiocob ee BMAEICHNA, KAK HIBECTHO {91,
WaTnTeaRnol cTenenn onupeneaART cencabnananpywimee aeiicTane KpacHTeaSi#,
o AHAANMZ PaspOIHEHHMX AAHHMX IATPYAHEH CYMECTBEHHHEN HIMEHERREM
cencubmANBaTOPOB K ATPeranms.
tramoraeno, wro cnocobmocts N N'-Amasxniatos kapbonuanmnon k obpaso-
v J-arperatos npn nepexone ot AgBr- x AgBr(Cl)- n ocobenno k AgCl-amyar-
n o KAK mpasmao, yMeHBMAeTCH, A K AgBr(J)-ouyascusy — ypeamINBACTCA
Hl' CnocobuocTs K 06PAROBANMI MOJMMOJIEKYARPHMX cocroannit m oTHOCH-
Mian spdexrunnocts N.N'-ju-p-cyasoaaxnanuannnberanson b sennmed cTe-
BABNCAT 0T COCTABA MNKPOKPHCTAIAOB raloremiia cepebpa 122].
_ Mloxazano [23], wro ocamwrean Teeproll dad IMYALCHN THNA HATPHENHX coaeil
- B CFTUpoaacyasdormcaord B KUcA0ro COpHOKNCAOTO  HOANBNHILIONOTO cImpTa,
BPARNIO. He OxasMBANT CYNECTBENHOTO BANANNA WA CRETONYBCTRRTEALHOCTL

068, ceNCHONANANPOBAHNMY KPACHTEAAMMN CAMOTO PAAANYHOIO CTPOSHEA.
x semects (ITIAB) tuna aaxnanagTainm-

i -
UPUMeRenuN DoBePXHOCTHO-AKTHREE

h.lﬂ; u ERed -
Phiacs 1o (p weramose) xpacwreael onpeeaens J1.T. Eypsusoil, xoropoll Mu s
"l;tﬂrl I'ﬁnm'.t.hp-:-l,-r:-.
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2. BanmcamocTs pororpaduseckoil sddeRTHAROCTE KpACHTEIOH NP ONTHMATLENX HOHOERT-

rllllr or pBr (pAg)

i=THII 11 (R* = R' = C,H,, B'= '= SO,N(CH,)y; # — mepounanmn IV (I = Oemaowcasodn, Yo NCH
B o= R = CyHY

3. Kpueue CcoexTpaasuoii TyBCTENTEALNOCTH oCOBOMEAROIEPRECTOR MY 20 WA
mn:lln'l'l-lil.lll—l..lnc.ll.. B = B = i b-Gemao,

AgHal, 2—¢ l.t'mm"-m:wl‘-
- 28-10-% moanx0as AgHall, ¢—c THIL I+ TXNL

BT e WOWILENTPALRAY

maeres s npueyrersun saorux [IMK. Tlpn otom b oAnux CTATHAX OTMESAETCH, YTO
ANMHECKAN CenCHOMANBAINA MAKCHMANLHEA ¥ KpacuTeaei ¢ E% = 0,35 uan 0,5 B,
A 3ATEM PEAKO NALAET OPR OF0 yBeANteHun (34, 32]. Tlo ppyTHM ARENKM IHANNTENL
BAR xuMmM9ecKan cemcmGmamsamma HabmopaeTcAa OpH HCNOABAOBANMN KpacuTeael
¢ lﬁ = 0,50 -+« 0,70 B [28, 35] n puxe 1,0 B [34] (Mepoumaumusi, MePOBANNHO-

OMAHNEE ).
o oit } pHoCTH 0CODOMEAKOIEPHACTHX amyabcuil
, HANPHMEP Genanvuia-

pabanaaeTch pocT K-
cemcHGRANBAINE KPACHTOAAME, HAXONANNMECA nluo-upmﬁzc-r;} Aﬁll.l
upeRMymecTBeH COCTORNMN, HANPHME] THALRANMHAMN (em. Taba. 2). Jlame
N - . ;::np&nlmnl.ﬁmmu HACTH

X amyascwil

pamma ¢ Habaw-
i — HKIL 11

Sydy = 41
.r"z"'-u..
&N,Lcn—::uj\—j\
L’ 0 "i* g
w r

Goaee WLTKO, YeM B KPYDHOEPHECTEY,

3. B ocofomenxosepumCTHX IMYIBCHAX
Spornagercsn nmm wonos Gpoma (cepefipa) ma cepcubRANIRPYIO-
"ee zedicrnne wpacureaeil, enocobHoCTs K AKTHBALER (em. mmme) u cynepcencubu-
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Tax, » xpynnosepuncriax
IWI?IQMW‘FWH;HH 1w 11y

suyascun or 2,2 go 4,9. B OM33, xak suauo :
Pesxo soapacraer mpa y ’ ua pue. 2, Tafamma
T LT GIRIT BP FUMESE pOx. A MiposaRan Wﬁmm ) Rasnseesso7ereumers goers TR 1,4

M3 puc. 3 nupuo, wro -
(T Xﬂlﬂ.: o “mm“:' TR wrmaxasomono > Kosmonewroycroiensocrs & [THK-1
:n:lﬁmm oBoux ‘m"’:“llm cmmm- HMEeT MecTo p Thepnof d, o RN S ——

XPYTUOSEPUNCTILX. IMYAICHAX .E:I'g el il (uan CHa B A Soemo-
:'Pllnﬂl . —- fllll::omm P Lo AgBr(l) | 1,012 60
h iy MEKPOKpHCTAAI0B J-cocTommmit w doroxus K ofpasobanmmo my g AgBr(l) 07 i

m.mm“ (cu. Taa. 2), wro amanercs s mepaywo ::: AKTHEHOCTS Nocay AgBr(]) 0.4 m g
AORRRY® Crafamsmsors manp R BAANTER mmpq::.ummmm‘ mﬁlﬂ:gt: 02 g %
" L] T 3 To* o0 .

© v ocnﬁu-wm“ NPORIBONHAX
B b Wmlmmnlll. B ¢ B npwoyrerssx womos CNS-.

HWM OpRMeReEme KpacHTesni, m’ HWW nanboyee pa

Bamsnue suyancHONNMX (paxropos ma cpoficrsa Kpacureaed UPOABARETCA B
eme Goanuieil CTENENN NP HCHONLIOBANME HX B CMOCAX WM B NPHCYTCTREN Padami-
MHX BEMECTB, B MEPBYI0 0YePeih NBETHHX neAnhdymampyomux KOMIORENT (IIHK)

V—VII n axrusatopos coexrpaasuoii cencuGuamsanun (AKT) cTPOCHEA

[I—XII. 9ppexry cynepcemcnbmansamun, T. €. NOBHIENNIO CBETOTYRCTRITENL
pocTH $oToCN0ER NPH HCHOABIOBAMNN CMeCed Kpacurededl, NOCBAMERO OTPOMEOS
KOAWYOCTBO MATEHTOB, MYGAMKAIIA KOTOPMX CHCTEMATMWECKN HPOJOAMACTCA (11,
% SHASHTeNBHO® WMCAO craveil, MPWIes oCYIKAACTCA HECKOALKO BAPHARTOR MEXR-
mnaMa storo mponecca [10, 45—47]. B smawnteasmo wemnmedl cremein (8, 11]
B 0630paX OCBOMENH PECHMA BAKHMWE CBOMCTBA CHERTPATLHMX cencufmansaTopon:
cnocobmocTs x axrasamum® ¥ Kommomemroycroimusocrs K (crememh HaMeHeHEA
cencubmANsHpyONero AeliCTRIA TPH BEJEHEN B DMYIBCHI AKTHBATOPOB W IBET-
Wm: KOMIOHEHT), KOTOpHE MOryT GuTh BUPAIKeNM B BUje 0T

K = §IC-IMKC-M) (qencubuansarop -+ At wm I{HK)/STHC-NRCID (cquonbnansatop).

B cosam ¢ 9THM DpeACTABAAAOCH 1EAECO06PAIHEDL ofcyanTs SABMCHMOCTh ITHX

csolicTs Kpacwreneit o1 HeKOTOPWX (axTopoB.
poAABACHMA cencRORAMIMPYIMErs peficTRRA

Panee Guam mayvenn upuwauns
Kpacureaed nneTHMMN nzgntyu!pym xoumomentayn [39, 48—51] m yera-
y [IMK pasamquiEx THEIOB

LONR
HOBRJOHL ne
@@ [ UHK-4 B - oupejleleHuNe 3aBNCHMOCTH MERLY CTpOeH
SOyNa, R - - B WX KoMmmone franBocT opepumerix AgBr(J)-omyancuax. Mpm
! va | HES: B~ 50,%, & =“m©- tou » Tmlnmﬁ aer :;:nnrm’ lp'-rﬁ::’lﬂ:l!m curazack cRoACTROM, UPH-

CYINM AANHOMY CONCHORANIATOPY, XOTA OTACALANE PLayALTATE CBHACTEALCTBOBA NN
of pe mamemenmm npH BAPLEPOBANHN AMYABCHOHEKY (HaKTopon. Tax, ups yee-
awsemun pBr smyascun or 2,3 20 3.4 KOMIOHEHTOYCTORMIBOCTS THAUMETHINEDO™
IMAHNKOB, HANPHMEp (TPOMIBONHMX rronadrenona-3, OTHOCHTEALHO IHE-1 no-
sumaerca or 20 go 50% (48], a neroTOPHX kapboimannnos ¥ MEPOLRAHNHOIRAHE-

crenenb NolaBAeHuR n&nnlﬁlnn-pyﬁnm
AeiicTnin w HeN pyIOMEME KoMTomenTaMH B oXk-
i e ?-?:'pnnpl MMKPOKPRCTAIAOB IMYAB-
cun. Han HeHTO jaunocrs TR ypeawuusaeTcs upn yMenbenns

i e :33: 3), peaxo mapaet B AgCl(Br)-amyascuax ® B03-

e s -mm.n
T'ﬁf"“m mm [ﬁ. “, ‘rlil CTHPHIABHKYX KpacTeasd,

rpadmiecy mm,t
?".n[“w“wlml BARAHNE !:“T;:m h

UyaLcaum sucox UMO3aMECTHMOCTH
off wnrencusuocTn ~ 10 —107" oo (41 44 oxcuonuposanay m

v UHK-1: B=N ¥
e

468 A mopepXHOCTH MEKPOKPUCTAIION
socru HRKI] or 5 20 {00% upn Beejedns B

Upanuao, cagsano AWH0 € NOAABICHACM, anbo ¢ yemAeHREM CK
fAimm, wro » ofomx cayvanx obycaosansaer Goaee exnnoobpasuy® CTPYK-
TYPY agcopSumoumoro caon (puc. 4, a, xpusse [—3). llosamee Guao maizeso

%, (Al N pr— ¥
paborax [45—47] sbbess axyusamum, T. & cnocol nosEmesEs cencufiEIEANpyDES
“"mwwmllmmnpﬂﬂl. PaCCMATPEBAETCA Kax OINE

" mapmamros
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124, 54, 551, aro Kommomentq
BOCTE HK.[I IT u 111 BOADaCTRRY
TNORWKAETCA, ©CAN NPH BapLupoyy
IMyaLCHONENX  darTopon fﬂocm“:
paasep MUKPOKPHCTAAAOB) mameygy,
TCH CTPYRTYPa ucopﬁnnnnnumm
Haopuwep, HEIT 11 (R = ge
= CiHy; B! = B' = Cl) 5 xpyupy
sepuncrofi AgBr(J )-omyanenn KoMng-
nenroyeroiiunn (K = 100%; Jso )
Kpusan 2 puc. 4, a), a » ocofiomexoge.
pumcroil omyasenn K < 60 % (] < M,
Kpusan 2 ua pue. 4, 6). Haobopoy, y
caysae HKIl II [R' = n-CH,;; Ri
= (CH,),S0;; B' = B* = J
seawanna K pacrer or 5—10%
KPYUHOSCPHECTHX OMyaALCHAX (] =
= M=H, xpusan 3 ua pue. 4§ f)
no 70—80% » ocobomen koaepumeTux
amyasemax (M, xpusan 3 wa pue. 4, g).

lNosumenne xommonentoycrofm-
BOCTH CeRCHOMIMBATOPOB pazauymore
CTpoeRmA MomeT GuTh AOCTHIEHYTO NpN
CORMECTHOM RCIIOJ b30OBAHNMN Kpacurenei
KaTHOHHOTO M AHNONHOTO X8paKTEpE
[24, 54, 55), a raxme PN J0NOANNTELEOM BREIEHITN B OMYALCHI0 B DePBOM CIYTM
OPrafiveckux cyabpokncaor onpenesennoro CTPORHNA, & BO BTOPOM — WETHEPTHY-

HMX coxedi H'I;annnum ocropanmi [55].
Havecrno [56], wro nas nosmmenny CBETONYBCTRHTEALHOCTH CencnbnInanponas

BHX (oTocaoes moryr Gurs HCNOABIOBANK ¢ OPranmvYecKne CoeINHennn
€ Amax << 400 um, B wacTHOCTH IHK V—VII E.’:'Il. muupnnndrrunuﬂm
aoru (VIII), rpmasunmasmue npomasommme 44 - amammmocTuanben-2,2 - uucyande
xmcaor (IX), rpmapmagochmum (X), rereponmxamseckme ocHOBANIEA X1, XIL

dpdert axTunanum wpeasmaiino coenudunen. B anaunreasnofi crenenn om -
BHCHT OT CTPOCHNA W $HIMKO-XMMHYECKNY CBOMCTD ceHcHOHANIATOPOB W AKTHEATC-
]Imi. a4 TaKme ycaoswit mx mp .

cHmn crpoenns VIII—XII spasworen axrusatopamm » cayuae cel

cuGuansatopos onpegeaenmoro THU&, TOrla KAK B Apyrmx capmax onar:l.lﬁo e
Hawenmor, anbo nogasamor cencnbnansupywomee neiicrsne Epacuteaei:

550 .ﬁra,ﬁ
gﬁﬁil'lﬂmmn MHKpO-
wpmerazzon d = 1,0 uxu E.:.ﬂ.u- (3]
I e ST
B = -CO0C,H,

' i 'l i
600 360 520 480 600

ME X CTpoewun wam MUY CTenewMD axTHBAIN KpacwTeaeit n ocobennocTr

Tabamna §

.-'-.

erpoennn 1
g et g rud SRCU apu pie
% X
e (v pheyreTanN X11T) el »| 205, »
L A Rbe R .1 s
2 |H C.H, Eea axtusaropa 1,0 2,6 —0,83 | +0,58
1X 2.0 3,0
2 | cH, C.H, Eea axtusatopa 1,0 3.0 -0,87 | 40,82
IX 4,0 80 |-
2 |CH (CH, )80, ’B{u aKTHBATOpA 1,0 Lg —0,98 | 40,55
J 1,0 4,
3 | -0GH-I | CH, Bea aprusaropa 1.0 1.8 —0,85 | 40,30
IX 4,0 5.7
4 |9,11-{CH)s| C.H, Eea axrsatopa 1,0 8,0 - —
IX 3.5 20,0

Mpusenanne. Beanvmm ﬂrﬁ“ caoes npn phr 2,2 5 owyrwTREe aETERaTOPA HpmEmTM A 1.0,

Tabianga 5
Bawawme axramaropa [X na meamimin oTHOCHTOARNMY KEANTONMY BRIXOION CenCRBIINGS LN
M-cocrommmn roanmanmos | (B' = B* = H; R' = R* = CH,, A = OCH,)
SHCI apu por ™ upu pBr
nN Epa- b .
: anioomes 12 1.8 1.3 38
1 Bea axTusaro 1.0 1,5 {I.Elﬁ 0,58
B I:I-].'IIII:,TETIIP: ARTIERATO 1.9 1.8 0,52 0,54
z Bea axrnuparopa 1,0 1.9 0,26 0,80
B ppucyrernnm axrusatopa 1.8 2.2 0,50 f.ulz
3 Bea axtumatopa 1,0 2,0 0,18 -
B upucyreramn axtmmatopa 2,0 2,7 0,43 0,46
Tpienan e, WEE&“ conen mpn plr 3,2 5 OMYIOTENE ANTANATOPA HpRRETM 33 1.0,
Tabamua 6
Bamaune nmpowarexmia IX ma napaserps
mm{m]'uw- —; A= Clly R R =Gl
ay pBr 3.6
'm H‘lil ﬂ' Dr
ETposnnn 1 Hotannn o
> Hpacigl cuanuit wpacnull cunuil
i 3,00 2,08 0,19
2 Bea poGankn 'm. [112..': p 4 e 0t
X1 (’l:g 1 3,2 3.17 0,10
IX 460 95 3,12 3,08 0.1
X 41X 570 110 2,08 3,15 0,10
3 Bea golankn 85 85 3,15 3,00 0:15_
e (150 * (65) * - g (0,209
3% e 2,95 2,90 0,38
Eu 150 a5 317 3,08 0,20
X1 41X 30 70 3,10 3,15 0,18
2 B —————— e L T R R L
_ Topom IX.

11



Tafauna 7
Bawnume cocqmuennii V—VII u IX na crncubmamupyomee peficrame
Kpacwreardi

» K39 = OM39
gHC-18 ™
o, 88
Hpagwrens Mofawim
Kap oM33
= 1,0 wr0) | (= 0,08 sene)
I: Bl < B = 4 5-6oms0; | Bea poGankn| 400
A = CH,; Vi 140 ﬁ
i = R* = (CH,),80,~;
Il; B = R* = C,H, Bea pofamem | 400
B"mﬂ'-m' Y ’m :g
Iv: :-*ﬁll-ﬂlﬂlﬂ: Bes noGamen| 400 100
=§; Vi
R = R?= CH, Vil : m
I: B = B* = 6,7-6ema0; | Bea nobamum 100

Hrenousnocn. M-noaoew,

Hebasn 0% 10 mo "y S v

Bea AolanEn 100
v {m-” 67 100 ﬁtﬁ
VIl (LIHK4) - L
;ﬁl fm*ﬂ 0 ﬂ 0,12
: L 200 g :ﬁ

2 ocTh addexta axTunamun

GAyeT momvepxkmEyTh, wro .
M TBepAOH (asu nﬁﬂw.‘“‘“m YMeHLIIAETCH B AMyALCHAX ©
MEAKOBEPHMCTHX BMyaBCHRY (raba. 7), Pe3Ko ywexwumsaercs » meaxo- u 0co6o-

J. KT axTRBATEE
npmye cnemndumen
- l;lmu::;:::l"hlasgmn' i Jﬂl?f'-i‘uzw mwm' OftHOTO -r-n:‘.l $
" -AuvTHA ! BANAHHEA HA BeJ
(XIV), a DpONsGBOAN e f:mﬁgemmﬁfﬁ&nﬂamum

yuemLmawr ee. Knanronuii muxon i “Mum (ITHK-4 w ocobesmo [IHK-5)

C apyroit eropomu A B npme
y COCAMBeNNy Vo ;&‘;"“ yrersum IX pacrer.
V—vii K-, l.ml{p.a u IIHK-5) oﬁp;uﬂ-

PCRIZNO, TO AMIRGTER Sorusecium prn MCPOMMAMHORHamNHOD XY (puc. 5)
BKCUEPHMeNTANBHO yeTaHOBIEH

Benmii o6ycaona Pywinee, u aenpeceupymnomee
eHO BaaWymom p MOaeKyae ra nﬁmm nogobunx “um

i 1 i L L A A
00 f¥e &0 550 5w e 20 F80  s90 ﬂlrl,uu
Puc. 5. Kpunme pacnpesesemns cnesrpaansoi

EPYIROSEPHRCTHY ssmyascuil,
- 1 Mepoumanmnonsanumave XV (' = R*= B* = CH, n=0,B = B! =

0 E = 4, Sepmpenmrrans., eup = 48-10—* moan/wos i
P ik AgHal: I — Gea awrnsaropa (g, = 0,35), # — ¢ [IHK-1
=0,60), # — ¢ IHK-3 (, = 0,85, 6) T = XunoauN-4; eyp = 3210~ woan/wonn AgHal: 1 — Gea awre-
(%, = 0,23), 2 — ¢ HHK-1 (9, = 0,71), 3 — ¢ IIHE- g, = 0,68)

Horo aamparwveckoro octatka, a raxme Kucaornoft rpynmm [50].
A
@-cn—l_n:u_cu S 8 B
Aol T
: ll' xv N A
T

A, Anaans HEKOTOPHX (HANKO-XHMWYECKNX CBONCTE AKTHBATOPOB W Ccencubm-
HE NOBBOAAET BHABATH OJHOAHATHKE AABMCHMOCTH MEWAY HEMH 0 -
_ AKTHBAINN:

__4) Tlokasano, wro Garoxposmmii casur waxcusyma M-noaocs B npHCYTCTREN
: AKTHBATOPOR, yCTasopAennwil » sogmo-cumproswx (9 : 1) pacreopax
W, 51, 64] na moBepxHOCTH MUKPOKPHCTAIION, B OXMRX CAYUARX 9€TKO BMARIEH,
ok — ne ofmapysneaerca. Onmaxo sazwawe cusmra 10—20 nu, obycaon-
m' BaaRMOeficTRHOM NAPLH KATHOH - WAN TPpuKapOonmanuua » aNnon Cyab-

; ori IX [65], me ompegeaner sddexra axrumammm.
Tax, na puc. 8 suano, wro » cayyae 9,11-(CH,)y- » 9,11-CH,CHCONH ,CH,-3a-
TRagnkapSonmanunos npw ssefenun coequnenna [X » ocobouesrosep-
ety IMyancmio mmeer mecto Gatoxposmmui casur M-moaocw (16 m 23 nm), mo
ARTHBA T nabmoaercn roasko y meproro wa anx (Alg § = 0,3 n —0,06 coor-
MT0Thenn0). Opmaxo wa pwe. 5 n 1aba. 8 caeayer, ¥T0 KK HPW aKTHBaumm,
4% n upy Renpeccun cencubmananpyomero feficrang kpacureaeir XTIV n XV max-

norsomenus M-moaocs B IMYJLCHE HE MAMEHASTCH.

agTaBaTopon Ha agcopbumo cencubuanaaTopoR NCCALAOBANO TIAB-

g °‘]mm| B MOJ@ALHX CHCTEMAX — B CINPTORKX W BOHO-CIHPTOBMY CYyCOER-
?ﬂ r. Ha ra6a. 9 [59] suano, wro upn neepenun coemmuennit VIII » encremu
‘ﬁ' o u 5.0, copepmangme TKIL I (n = 1, B! = B® = 4§ 5-6emao; A = R! =
=C,H,), ancopbuus 57T0ro KPaCHTEAR YREANTMBACTCA, HO NOBMINEHNE COHCH-
neitersnn mabawogaerca roasko npu pBr 2.5 [6]. B cweremax me,

"-"P'um coorsercrsyonpii TRIL 1 ¢ y-cyanponponmavuumn rpynmamm upm
ouay a30ra, we cxaommwit K axTupanmn, coaxcopfunn axtuparopa VIII (Axr-1)
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Tabauna 9

Bammnme axvumatopos sa agcopbumo xpacwreacdh | ma npenapate AgBr+ . Kocsenmum, wo, ¢ nameii rouxn dpeunn, ybegureannum NokasaTeaser-

9TOr0 DPEAUOAOHENNA CAYKNT HOYTH ommmaKoBoe yheamvwenme anavenmi

oaweacTen aacoplnpossnnore asTERaTopa (10* Mmoo /¢ n_nj . 'M-cocroamma [IMK, Habawaaemoe OpPH RBEJeHDN AKTHBATOPOB BAN OPR yMeHL-

mpenapar e OB TKIL 1 - menwn xorneRTpanmn Brwonon » cucreme (16, 50).
phir Awruzanop F-Gewno) ~ BoamoRno, 9TO POAk AKTHBATOPON JAKANNACICH W B RETECHOMEN ¢ NOBEPXHOCTR
EICTENI ,,_,‘“"""m AMYALCHOHHEX MHKPORPRCTanAos monos Gpoma (mam wakmx-to coeiREenmii), cam-
B e 1 Gl R = RE = (CHa)80,  manngex sdpdexTanHOCTE Nponecca cuekrpasnioli cemcubmamaanmm, Tax Kak upu
! PBr emcremu, Kax yme oruesasnocs, AKTHRALMA YMEHLUIAETCH, 8 B PA-

| e caywaen m me nabawonaerca [16).

2.5 Aned 0.3 0.8 0,2 Ocnosnoe conepmanme pabor apyroro HANPABJICHAS B MCCACAOBAHNN CHOKT-
5.0 Axr-l 0,6 1,0 0,3 CeHCHOMAMBAINN 3AKIONACTCA B BUABICH NN KOAHYECTROHHKYX 30 BRCHMO-
2.5 Axr-2 0,07 0,4 0,07 § ot pororpadmiecxoro neiicrann [IMK or seawsnn oxmeanteanuo-soccranonmrens-
5,0 Axr-2 0,07 0.4 0,07 - EWX NOTERUMANOB W B MIYICHNN MEXAHNAMOB COEKTPAILHON W XUMIYECKOR cencubu-

| ampamwm, cynepcescnOuamsanmm w fecemcubuanzammn,
nocaepune 10—15 ser onyGamxosano Goasmoe wweao crareil [290—35, 45,
- 89-77], » xoropux onucanw cnoificraa Kpacureeii camoro pasnoolpasnoro crpoe-

L y CYIMECTBEAAO PasiNuaDUINCH IHANCHEAMN E.'f," for —0.54 no —1,60) m Eﬂ,‘
for 0,21 1o 1,63), » wacrmocTn THA- W XMHO-Z-yMARMHOB ¢ pasAwuROH AaMmOl HenN,

* KonnenTpamun meioanmuy pacracpor: wpacwtesell — 3-10-% woan/a, SHTHRATOROR —
2-10* moan/a.

i
c ﬂnﬂﬁumggu ne umeer wecta, a aacopbuns axrusaropa VI (Axr-2) game
ymensmaercs [59].

O mpuwwunax nosumenns cemcmbuamanpymomero Aefictsus Kpacutesed axTuss
Topaun crpoesus V—XI1I suckasupaancs pasamamue mpeanoNomennn, oLHaKD
Acuoctu 8 aroM sonpoce Her. [lure m Kpaye [66] noaaraior, wro sror adpext smomer
Gurs obycaonsen aubo rem, wro I{HK smamores xusmveckmum cencubuamsaro !
Mu, w0 naGawpaerca raasmum ofpasom B ocoloMeaxosepameTHX Dyyabcunx (36,
aun6o obpasosamwen xwwwveckux coemumenmii cencubuamsarop—IIHK [67, 68].

Pucrep [45] w Mmanman [46) raxme cawraror ocnosmof NPHYHHON AKTHBAINN
B3anmoneiicTsue B axcopbumonnon c10e Kpacuteel ¢ AKTHBATOPAMN, COACPHRANIF

4

 MpfeKTHBEMX OpTOXpOMATHWECKHY  ceHcHOMAMIETOPOB — uMnakapbonnanenon
8 ﬁ" =—14B n q:f" = 0,99 — n Temwwmmx pecemcubuamsaropos —5.5-
06,6 ummwrpo-TKIL, ungoaonmanmios u denocappanmua ¢ Ef™ < |—0,8]B (em. *).
B Bige sasucumMocTs dororpaduueckoro AefieTenA NoANMETHHOBMX Kpa-
‘eareneit o1 BeawTHn EO% gnpeneasior Tax masusacsue €oporoBues sEavenmsn
morennmanon: ESy = 0,35+ 0,5B uw Eff® = —1,05 B. Dfpexrunnan cnexrpans-
R cencubuansanma xapaxrepua Aas kpacwreaedt ¢ El > | —105|B (cm.*)

1.

- ’fl-ﬁ' > 0,58B; upu ES™ < | —0,72| B oua npossanercs s ovens caaboii cre-
Besn man poobme orcyrersyer. Maxcumaanuan cnocofEocTs X XuMmuecKoil cencm-

. mabaonaerea y NIMK ¢ ENY > | =072 |B npn Ef < 0,35 [32),
K0,5 [33] m masme <1,0 B [34]. [lecencubuanaupymomee aeficTane npucyme Kpacs-
aan o BN < | =0,95|B u Ef < 0,35 B. Craounocrs :yumﬁpua:;ﬂm
wlg THATPH-, TeTpa- 0 menTakapbonuannnos ¢ E < 03B npn BN <
: IP‘IIJFIG l'rlr PAN ABTOPOB NMWTAETCA BHABATH KOJANYECTREHHME KOPpeARINN
Mempy amavemmason ESF ™ noxmuerunonsx KpacuTescil m BeANTRIAME, XapaKTe-
ux jororpadmseckoe pelicTsne, NCOOALIYA PASINTHEE KPRTEPUN AR

el CHHA.
~ Cnocobrocrs x xummweckofi cencmbmansammn w AecencHGuIN3anun onpeaess-
W (aan onrmsannmax KOHUEeHTparil) PeTnINHAMR

PomA001g By, oo/ By sou 131 3l 8 = SEm/S ity (35).

bl 0.0 oest

flan Xapakrepmernxn cencubuamampywmero AedcTEER B PAIMIHEX paborax

; eAylomue BeANTNHNE:
- 1) Iﬂmc:nu cmu:::n‘lnmwocn cencnBRANSNPOBANKKX CI0ED 34
| M gmaszpon — SHS (18, 19, 38, 78);

1

Puc. 6. Kpunue pacnpegesenun coowrpa anuoit vymcrs
avyasewit (d = 0,05 nm),

ocofome IR0 a0 pHRCTIT
mm! (h=2 P'=p=H

LB A= I4CH) 3, 6 As 0,11-CH,CH(CONH,ICH,. 1, 3 — M
ewreay 4+ Awr-). Homiesrpammn wpacwreaehl 1310~ moaw/wods Afl

& 2 4
'Ir”' iy =

i cyanporpynmu. Ipmves srm eyasdoxmenors: wrpaor cBoeobpaanux ¢
MEHTHPYIOUMX WAN CKACHBAIOUMXS BOMIECTS, BOIMOMHO ﬂm:nmx efma

Guansanun — Spax [35)
: EheToONyBCTRNTEN MK @ NOJOCH CeHcHM 3
¥ ACHpeccupyIOmee RANANNS HA CTIEXTPAABEYID COHCHONANIALMIO TOAMMETHN 1 3) ornoewrensuan :?.T.?.,:.. wm:nn?ilmuucn — Sy/Ay [24, 30);
KpacuTeanuu, wacro tﬁ]lﬂm oveus Gansxmumm AHATEHHAME ' ; OTHOCHTeA ANl KRARTOBWI BRI X0/ cencnlnansannn M-, H- u J-cocromumii —

» 4208 . 20, 78); RQF mo [32];
3]'- — uv:‘:"fu:::nlpum&n? ﬂm:lmums Jo =100 1 — Ig Ey,y

| Ywye cunmii) 4 ) (e ). -
; h sfoanme (">)» mam aMeNLme (<) OTHOCATCH K abcoxwoTnoil pexuT e 5'.1. , HAN

e
4 o " MpEEATO B paGotax [31, 34]. &
*%M [32], w0 npm g.;‘}p—i,ﬂs;n w EY>035 B abcoawrune amavemnn
1 oM MeCYmocTRoRnN DEKTPAALNOH CORCHOMIRIAINN, ;
I‘g.r ""Imn:::nmnm {(Mlan weex wpacwreaci, » vom wmcae VI m Vil e J = 147
[ ""u-iﬂnm .-Irmn:'d-r 0,05 mwn » pabore |31] amavewme C' ppumATo panEMM
:z.';"""“"-"'“-m?" peainns 8o, = 171 u 159 n ppeacTanaseTcR BROUpABJAN-
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PRE 100V RQE
rn., A :l 3 Tafiamna 10
ﬁ-lm; XVI [73)
=50 l
O =0
-wot y
| xvi
5 h o x #
=T =
: 7
: i e R’ B ER.n | kB p | ax, om g
55 ST 043 R L T T .
P 1 Sarmcaocts fororpaduecrol Kaaurosol sfpexrasmocrs (a) “m.m‘: ; g’k. : ﬂ‘ﬁ iy 5 w
' £ : , ~1,08 5
:‘m spderTREROCTH (o) KpacHTesei or meawuny | CH, CH, 44,00 —1,00 ;g u.mn:?.(;?_lm
6
" }n'lg:lﬂlm CUPKTPAILEAR  9YBCTBMTEALHOCTS S, = J, — P, +(* Tafauna 11
l naﬂl- " R PQE=-['!J"AMQ“ Mﬂmmltnnl;l':!#:m.m
OnyGauxosammie Rammwe n0IBOARIOT CleAATH JAKADIEHES O '
ToM, w0 o M- | Lo "
THX CAYRARX 3ABHCHMOCTH CymMapaoro sddexra CHEKTPaALHOE cenculuansanm, y Ry, Re A pi, | ELS B | 5 e - s Jmim
ONPSACANEMOrO N0 PASINUHLM KPUTEPHAM, OT BEANTNEM Fij™° He ONHOSHATHM N " i‘.' 2 k0 S L
HMeoT cToas ofmero xapakTepa, Kak 910 oTmewaeTcs B pane pabor. Hanpusep, pae- {ar <4 Sl B
Boxomenwe Tovex ma pme. 6—8 » pabore [32] nosmommer, mo Hamemy m?—; i g
(puc. 7, xpunan T 1391, Konol Um: RQE) = f (EV™) muave, wen y awopt | = 1 | GH, B T bt e e fed b B
i b o B puBie ma puc. 7 coormercrmyiwor: 2 — enoporosoi sep | 2 | CH, G | 0807 1,31 100 10,0 0,351080 | 650
n ' ’ ‘TOPHBOHTAMMY Aan Mepoumanmuos [75], 4 — mopumenmo o | B
© m“m;tmﬂ upw yveamsemmn N or | —1,0| 20| —1,6| B, wro connazaer § % |G ool A had mye M O b ol Rl (s
Bunonou Aapuwrounosoii [30], cpesnmuun aan undpacencubuausaropon (B = | e
- —0.7 +1.48) B]. mo porasopexar sammix nas HKIL 11 o poors 48 r 4 | n-GH, GH, 0,870 0,74 |—1,18) 30 |045|020(0,19]| 625
mnn:utplmxﬁ,"nl_iﬂm —1,3| B [35] e 5 (CH,),80,~ | C,H, 0, 88| _:'; 140 | 057 |067|079| 650
z PI'IIIIIH pesyasratos paGor [29—35, GJ—TEI w.m; B BILY 0151 " g L :l:lﬁ . ; .
Imi' - Bl 4D ., '_C.H. C.H, 0,74 — —— 25 021047 |02 6825
e i eyt STl R i el Ml ol i I
L] (L 'ﬁ

BAIH Kpacuream m -
s muacmamnon /(] et Koumenrpauax. Tax, npw f =

131, 32] ux BBOTST B CHg, n =1 ~~4) B omumx caywaRk § o ma pororpa kyw axrasaocts [IMK ¢ panmuyn wan ogens Gansxmwn

A0 pRECTYI0 BCHIO mecrpe B¢ E
Moan/moan AgHal, r. . noyrn u“.:::, e :ﬂ (n = 1) avemuann pK,, EN, EOY. ]

OnTHMAL
:gm :Mﬂlifl'l.-— B lﬂ::‘cm ﬂ.ﬂ-ﬂ ll[ri moan/moan AgHal, Ganaxom x or | ,'i M ::m? mmpx manfoaee XapaxTepuue, ¢ Hamedl TOUKN IPeHuA,
TeTpakapbonmanunon, - Upumepu A3AMINOTO CTPOSHIA.

2. AHaaus tammmx no sasmemmocrs noTeHIMANOB oxMCAenus u poccranonsesnt | - « Eme » 1937—1941 rr. (9] Guxo sunnaeno, vro nperenme
TIMK or ux erpoenus fMokasax, wro meawammu F 4007 pumo- - CHerpyun 5 nosomennn 3 wan 3,3’ xuuio-2-IUANMNOB JWIAET KPACHTEAL CHOCOG-
sawectuTe:eii, o we “mmmm: e we S :."L'“'muuoi cencrimausanyn G1Arofapa HapYMENRIO NAOCKOCTHOCTH MO-
: KOMOAKTHOCTH, ILAANAPHOCTH W r?nmﬁrﬁ- - Aekyau. Kax nwmmo wa aba, 10, seaswwmmy EV; u £07 npu) otom ne masenmwores,
Geaycaomno, we u:: Kpowe roro, snavenun Efjed 0 noARMeTIHOBNX KpacuTedth ‘:"'. = 0,05 u <0,005 [73]. Kpose toro, pas N, N'-gumerna- u N,N'-amornaxumo-
Huit apepercr nm-rp::m i pyr cnoiicTaasn, wacro onpexeasmonpnm cyswar § 0B B NPOTHBONOAOHKHWOCTH Pamee oTMeuenuoll Memhmed afdexTunmoCTR
Peraumu wa movepxm pholt cencubmanaaumm, — cnocobuocrsio k azcopbumn ¥ 4 Kpacurean [74] upuvenonss smavenus ¢ = 0,21 u 0,05 coornercremno
o akxy OCTH Muxpokpucrazaon. osromy xoamwecrseumme nﬂPI"":'

: HOCTLIO  cenenGuansaropos, » wacrwocrn pemwnmasy ¥r

u snavemuamm E' (7,
Iﬂi;l - E‘-‘}:‘ > | =106 | B), ue MOTYT MMOTH J]ﬂ'ﬂﬂ“.

i

Al ].!

Kapbo-, au- w rpusapGoumamena. B paxy 5,5'-umverorcn(imieria)-9-sriaraa-
';.‘.Muuuo.a PASAMTNKIME SAMECTHTRAAME OPH ATOMAX 43074 ¢ HANIKEME BeJAR-
b PK, u nowrm panmaun Eiy, 0%) yabmonaerca cymecrsenno pasuas poroxm-
WiecKan axrunmocrs M-, J- u H-cocroaumii, wro ofycaonaeno rmapodobmo-rma-

+ T0, RO-DEPBEX, BO Beex rpynuax n | -
Gl B
;0 h-‘ ¢ maiipemu rpaduvecsn (cx. puc, 19 » pabore [73)).
» '-. ll?
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Y ¥ B podmanumy GanancoM aakmasmmy g evae

@ Acnecncn-l_ $OAAKNILIX TPYU UPH aToMAY agopel
(raba. 11).

|!1 Hexopn ma Gamasux  mesmymy ot

HEJ0-, THA- W xuno-2-gapGo :
" XVIEB = H) (— 1,08, 100

coorsercreenno [81]) m sanmemmoctn ¢, = f (ENC"), caenomano

x-.

BBEeNNE SaMecTHTEACH B A,0'-NOTOMENNA K IMKANYECKMM ATOMAM 8307y ﬁm j

OKASWBATE OAROTHIHOE BANANRE Ha sPdextunnocts [IMK.
Onmaxo panee Guaa yetanopiena copepmenno Wuan 3aKOHOMEPHOCTD, obycagy.
ACWHAR CYMECTROHNMM pasauwames ux ocuonnocrs (B = H; pK, = —1.45; —(

-+1,40) [82]. Tax, us raa. 12 swano, wr0 mnefenne MeTokcHIpynn B nn'-nosome- §
'|

una kpacurean XVII, sususanmee yreawsenne pKy' (ApK, = 0,24; 0,36 0,87)x

E3 0 (AER® = 0,14; 0,42; 0,07), npusomer x nopumensso cencuua Violere
w08, Ve U, 4 nam
AeficTaun WHjo0- M THAKAPGONMANNEOR, & B CaAyYae mn-z-npnumnnuxt K q..'.]

nonmwxenuo [19]. Beegenne me JAEKTPOHOAKIENTOPHNX 3amecTHTeAel OKaaumaer §

TPOTERONONOHNOE BANANNS, 0COGEHNO WOTKO NPOABAMOMEEcH B PALY BHCOKOOL-

Tafiguua 12
Crofiersa spacareacit XVII
B Y n sin | 2 n e -
H gm é.-';t. g,:g —1,08 —1,45 1
L '-*'lm _-0"'52 1
m -m-m_ QHI ﬂi'm _""l ..1-1- l rm i
S[{m,;, giﬁl :,:.: -1,22 —1,21 4
i __!'u —ﬂ'.ﬂ 'Ii 1
—CH=CH— | A, 0,62 —1,18 2,27 0.4 3N

nomiux HKIL [19,38). 910 coomnomense sddexrnamocrn [IMK XVII (B =Hu

COOTRETCTRYMUX n,n'-
pasmepon sepen (d = *I,m. HabMonaeTCH B OMYABCHAX ¢ PasANVEEM

B paay 55" amsamemenmax WKL 11 (MK 111) (B = H — SOLCF,) aasucs- § o

MOCTH d .
m..;’:;“:’;":c.":.."?:f:: I?ET?..E’ {4“ # J-cocrommmit wam Sgg ", Spax hoTO-

HRALHKX rPymn » 1,1’-noaowmenmsx po AHAKO BHACHEHO, 9TO OTKJIOHEHEE

BamAeT Wa suavenmn EV* u E9Y [35). no of
caoficrs MK 11 u HE Pl gl s
colimocTu x a B,

yecTsennoe pasimime

1 N0 OKpacke, pexmympam K, Iq,.", A TAKMKe 0o tln'

cmsx MKIL 11 .r;m [80]. He mence masuo x TO, 4T0 B KPYDHOIEPHHCTHX MY+

aclicrame (S < 100) [80] B ocnocts HRIL 11 npoanasior necencubmausupywmee

|
H ABNACH IHATHTEALHAR CRAOHHOCTY x amyascmax y MWK 11w HKILIT
x cencnb s>1
KoTo WABBAIHT
PAR yMeuLmaxacs upu yseawvennn £9* (nommmenun OCHOBHOCTH), M TOABKO ¥

"0 BumBARSTCA UpN Cpaswomun ¢ Ny |
(e ~cocTomunii 3 3 U
m;—r"—n-c.ﬂfmup“_a.':ﬁ.m.m*-:sm-ﬁ.ﬁww’-ﬂn
LR

B pagy n, o'
s T —

‘ln“.,Jl =

coomsercraymuuEx $oToca0es

"
cTporo 'M-m Gyl PKg (79, 82] u '-'}.‘m"ﬂ?,ﬂl ur 1

118

HIHAA ¥45) = 2,44 (1,00)] u aaexrpoxmmvecsns |
(0.85] lssfuﬁ:‘ i (=1,74) > 134 (—1,31), B = 0,51(0,64) - 081 §

| M™enenme sasecrureacii » rerepoocta

00), § HRX  rpymumponox (0, = 0,08

ol (5 HO C HaHXPOMATHIECKIM
s 145) mo cpasne '3,‘ —0.87 B: EE':‘ = —1.06 B; § = 122) [29].

Tabanua 13

BNNTeALI Y CcooiicTea ® e
:#rmmlm Avfiernme  rmaumannnon |

L M Kpacwreaw 1 HC-14
Ehed. n| 205, R oo
0 n A R, B 5 ¥ 24 11
e 4 2 |H C H, —0,87 | 3053 | 12 0
3 2 | 10-CH, C.H, -0, iuaa 100 ::u
3 2 | 10-CH, (CH,)80," | —1,02 | 40,50 15 150
4 2 | 9.11-(CHy), CH, -1,22 | 40,5 55 200

CONH,

5 2 9-H43H;(IIHCH= C.H, ~1,10 | 40,58 220 650
] 2 | 10-GH, C.H, ~0.80 | +0.63 58 240
7 2. | -GH, C.H, —0,90 | 40,58 5 150
8 i |H C.H, 0,74 | 40,82 35 100
9 3 | 11-CH, C.H, —0,80 | -+0,20 iz 50
10 3 | 11-OCH, CH, —0,8 | 40,31 80 270
g 1 3 | N-0GH-{) C.H, —0.8 | 40,30 0 50
2 3 | 10,12+(CH,)y C.H, 0,79 | 40,20 50 180
13 3 | 9.11-4CH,), CH, - - = 50

g Taxum ofipasos, neamauna Eﬂf, XapaKTepHayOman cnocofHocTs NOANMeTHHO-
- BUX Kpacuresell K xummveckoill cemcmbmamsanmm ¥ jecencRGHANIAUMN, B PAIHHX

J  crcrenax coomnerernyer ue roanko 0,35—0,5B (30, 311, no u0,70 (35) w 1,0 B [34],

HOITOMY HenpaBoMepHo WCIOABIOBATH WETEPBA’ IHavenmi ESF = 0,35 + 1,00B

B RAYECTBE ¢NOPOroBOTOs.

Ha raba. 13 smano, wro » cayuae THagmkaplouNaRNEOB ¢ 0TeRb GAMIKAME 3HA-

;m ESY upn wasenenun ENf* ot —0,87 no —1,22 B nabmogaetcs nomikenue

' (Ne 1—4). Pocr adexTHBHOCTH HMEET MECTO W HPR  yMeHLIICHEN
By 01 —1,22 0] —1,10 | B(Ne 4 u 5).
B paty rearpugapGonmanmmon ypexwvewe Efy or| —0,74 | 2o | —0,85 | B npn-
BOART CHANANA K CHIDKOHWIO ConcHONImanpy0mero AelicTBiA, 4 SATEM K £ro NOBM-
menmo (N 8—11). Kax npasmao, omn oafdextsi mpospamiorcs Goaee SeTko
BAMYALCHAX ¢ OTHOCHTEABHO HEAKHM duavennes pBr. AHAIONWNHO OTMETEHNOMY
BHIIe KpacmTeam ¢ oveHb OaRGKHMN numlmhno-mn;:gl:mmun noTen-
- A aMp HBAKT wanndt yposens o5 PoTocaoen.

. e !ﬂ[{:ﬂu n::mmnﬁ B DPOTHRONOAOKHOCTE Kaphoma THHAM
TEH THA- B MM EMETHIMEPOIRAHRAOR npo-

pojanuRa B THOMAdTEROHA-3 HE OKAINBACT CYMECTRORHOTO BARANEA WA

| BX fororpadueckue caoficrsa [79]. [loxasauo, 970 B PAAY MMEAATIMETREMEPOTNA-

HuMon ¢ ocrarkom 3T THASOT N THON-2-0Ha-4 NOBWTIEHEE ek THRHOCTH
- 3 Kpynmosepuuc __50% npu BREIRENN  HACKTPOHOAKIENTOP-
o (0. = 0,06 :-' [?FQEI un}uE CRAMATH ANNIL © yMeHbinenmeM
| SRaomuoct wrea ranmn [83).
l u.c:;::;:;'im-a: ::I..I;Ermuupumulﬂua OPORZBOAMEX POAAHHEA
¥ THormganromna ¢ EN or —1,16 no —1.60 B onyGanxosanuse » pabore (321

: . ofOMENKOIEPHRCTH T AMYALCHAX He 003-
B s ‘mo:rncn MEKY STHME BeanumnaMn. Bue-

~ Boagor aan i
S frec mﬁgm::mﬁ € OCTATKOM 3-arua-2-(Genarnasoana-2"-nMuHo)-

ER = —1,49 B) ormeqaerca xak camui
penbRANsaTop 0COBOMPAKOSCPHMCTHY IMYAb-
— 3,3 9-rpmorna-5.5"-AR-

ona-4 {Eﬁ: = +ﬂ.‘i~5 H;
oproxpoMaTHIecKuil ce

plonmanmntposmion (£
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e ’qu*“"’_;
Rpessvinn XV (B =il ghed, '%;. 000, pammg
I z A |n]| B R R, B¢ 3 00 0,08 0%
t |4.5-Anpemma- | — |0 | GHy| CH, | CH, —1,32L40.58 3.8 5
TR0
8 |4Deumarmanoa| — |0 | H CH, | (CH,),80," |—1,25040,47] 4,9 18
3 [4-CemmaSwe- | — |0 |H | GH| (CH)SO0, [—1,311-0,44] 4.5 10
THATRABOA
& |5-Movoxcueon- o) 1 | G, | G, | CH, —1,00]4.0,44] 1,3 7
ATHAIO0A
5 | Xuwoaun-4 — | 0| GH, | GH, | CH, —1,084-0,45 0,8 13
6 | Xumoaumd — |0 |H | GH| (CH)S0y |1 11}50,41] 0,0 15

* Mpuseresnan oeobodeanonepuneTas By ILonn.
** OoofoMestnodepuncTan SMYILCHA © BOCCTANOBNTCALNOR cemombmanaaunel.

Opmaxo nokasamo, Wro, Kak NPABNAO, MEPONBANMEN — NPONBBOIANE 2-aaKmi-
(apma,retapa)amnnoTnasoawinnona-4, B TOM YHCAC W YKABAHHLI BHIDE KPacKHTes,
B KPYHHOSEPHNCTHX aMyJALCHAX OpospaswT Kpaime caaGoe cemcmimamanpywmee
nk{,;‘-r 9T0 ofycAoBASHO WY HEAHATHTENBLHOH afjcopbnmell na MHKPOKPHCTAI-
aax [84].

m-l# XV ¢ panunin man CanskuMn aHATCHHAME NOTORINAION
BoccTanopdenua (AE:," = —0,06 B u 40,10 B) ecaeopanu B paaamanux sMyas
cuax (raba. 14). B npmsmrusmodi ocoSomeaxosepumerofi smyascum N N'-amy-
cyanpoarkmanponssopuue obycaosausant G6abmyn0 peamamuy Spae Povocaoes,
JEM KPACHTEAH © AAKRALHEME rpynmamu (cp. N 1—3), anbo pasuywo eit (N5, 6).
B ocobomeaxosepumcrux oMyacmax ¢ poceramosmTeanmodi cemcmOmamsanmed ¥
B RPYRHOEPHHCTHX aMyabcHAX Godee spdoxTunn noanMeTHHOBLE KPacHTe N ¢ 83~
KRALHHME FPYUNAME OPH GMKARYECKHY ATOMAX A30TA.

Taxuum oGpasom, w » aToM pray Kpacurened, aacopOupyomBxcs Ha MEKPOKpI-
CTanaax upemMymectnenno s M-cocronnun, cyssapnui sfpdext cnexTpaannoil cen-
cubmausanum we yuaercs HEDOCPEICTBONHO CBA3ATEH ¢ BeamaERaMB Eij, "

Bume weoamoxpario ormewanacs (6, 8, 35, 77 cnequuunocTs HaMeHeRwA cen-
cubmananpyomux cooficrs [IMK, » TOM SHCAe ¢ GARGKUME 3HATCHMAME Eﬁ:«m ' upn
BAPLHPOBANME IMYABCHONNKY GAKTOPOS — BeamuMHL pBr (cxm. ra6a. 1, 4) m Tund
aMyancum (cu. raba. 14). Ha Goasmoro uncas onyGankopanmux 1 moayueRHMY HA-
MM AKCHOPHMERTATLNMY JANNWX NHKe NPHBESCNE TPH NPUMEPA, UOTKO WATWNCTPH-
m:n‘““m“ dororpadmueckoro pelicrsun kpacwresedi or mapameTpod

1. Tokasawo [7], uro 8 noamamwene a ray
Goxme aosymrn porosaexrponos, mmnﬁmnm miﬁi'}"l{'u“n?ﬁ: ﬁ::ylﬁﬂ #
HEx » raba. 11 (78], k necencubminsanmn ue nﬂmpﬂmﬂ'ﬁu. B momojmcnepcnol
::::“ (na mm{n ax) T.Fpnsym ﬁl“ BJeKTpONOAKnEnTOPHKE HEHTPH ]

kpacurean (Ev," > | —1,1|B u 0,6 B) necenc upymor, 1. &
ray6una sowymxm wepocratrouna jas r:pamaﬂlunpo::u E:a:lm““m’
MMMH IIMK  necemcubuamsamun, 1. e, pexoMGunanun saextponos ¢ WP
) BAXBANEHHMME KPacHTeAAMN, ONPeAeANeTCA B JaRHOM cayuae me peyaTEe”

MR £ L
Nlﬁ?;l. » HO YCAOBHAMM NX DPHMEHEHNS, B HOPBYI0 0vepes Xapaxtepoy HOET

2. Opmm w e we kpacarean ¢ ES > 035 B (manpuuep, oxcagumersINCP”

swamn (31, 32); EY} = 0,40 B; EN" = —1,60 B) nosumarnr coGorpensy® ;ﬁ

OCTh IMYyALCHE ¢ copumcTosonoTolt cencubuansaumei (Pm =
120

A Taoke (31 —34)).

=

l npoRpaAnT caaboe necencubnananpyomee oiic
cencubuamsanmed (P, = —11) [32). TRHE WA IMYALCHN © BOCCTA-

3. Bucokoocuosnne  xmno-2-qurapbo- n TRaTpEkaplommanmnu  (pkK, =
+2,73, +1,61 [75); B = 0,28u0,26B; BN — —008 w —072 B [31))
SHAYHTEABHYIO IIOTHOCTH BYAAN doTocaoen n CcpeHe- B KpymHo-

| & x AgBr(J)-omyancuax (d = 0,4 + 1,0 smxm) aame npu x
- .-::._gl,.,. 12)-107® moas/moas AgHal [85] m we ofmapymunawr mupnum‘l';“:":,’:;ﬁ:

5 B MEAKO- M OCOGOMEAKOZEPHHCTHY OMYILCHAX
-+ 400)-407™* moan/soan AgHal. My OpH KOHUEHTPAINAX

Taxum ofpasom, yKasannwe swme snmoporosses snadenusn Eo " noamsern-
HOBMX KpacuTededl JLIA coekTpaabHOR M XEWMEGecKol ceHCHOWIMIAIMN W JeconcH-
fuausannm, DO-BUANMOMY, OUPeJeIRNT Dpesatmpywmee cnofictso [IMK auwms »
: i x ocofomeakoaepuncThX amyancnax. Henoassosanme e snavennit no-
TeRNMATOR OKHCACHIA B soccTanonaenna [IMK » kawecrre ocsonsmx napaserpon,
ofyCAOBAMBAKOINUX CyMMAPHLE adfent coextpanssuoll cencnbmansanmm  pasimy-
#ux dotorpaduseckux amyancuil, HenpasoMepHo, Tax Kax me obecnesmsaet Reol-
xopuMull 06seM MRGoPMANNE 0 NOREEHNN KpacuTeaedl B HTHX cHCTEMax.

Havectuo, aro npu ascopbumm [IMK na sMyascRONEMX MEKPOKPHCTAAAAX BOA-
MoikHO ofpasopanme m-KoMmmaexcos ¢ karmomom Ag* pemerkm mwam ¢ AgHal (em.
ccwann [36—39] » pabore [11]), ofycaonaennoe Kax BAEKTPOCTATHYECKHM, TAK I
A-JIERTPOHHLM BIauMoARlCTRHEM, DPHYeM NOCAAHeE MOKET GWTH BECHMA IHA-
TUTEALHKM, TAK KAK CBASAHO ¢ Jedokaimsanmell A-0AeKTPOHOBR DO compsmenHol
NEnn Kpacureaei,

Mponopnuonassian 3asRCHMOCTE CKOPOCTH 06PASOBAHNA KOMILIERCOB NEpPeHOCA
sapaga HKIl ¢ semecrsaMm, npossisionEMm >AeKTPOHOAKNEnTOpHEe choficTna
(manpmmep, ¢ n-Gemsoxmmonom), or seawymun ux pk, [86] xocsenno noareepmnaer,
4T0 OCHOBHOCTL HRJAETCH OHIM B3 BakBHeRmuUX GaKTOPOB, OUPEJCTRIOMIEX CYMMap-
it addexr cnexrpassuoii cencubuansamun. Boamomwno, 410 onpejesenne anate-
umit pA 4 Goasmoro umcaa cencuGRANIATOPOR B A/ICOPGRPOBANHOM COCTOANNM Ha 10-
BEPXHOCTH MHUKPOKPHCTAAIOR HOaBOANT (0166 9eTKO BHABETH 3ABHCHMOCTE poTo-

ro neficrsna [IMK or ux ocnosnocta [77].
HAAOKEHHOr0 NOATREPAIACT SaKA0YeHRe 00 0MeHb CAOKHOE 3anmcH-
MoCTR cyMmMapHoro apderta cnextpaasnoil cencUGRANIAMM 0T BeeX CHORCTD MK,
B TOM Wncae anavermi Eﬂ,“m’. 4 TaK:e OT SMYARCHONHEY yeaonmil, 0KasNBaImBEX
ABATNTeABHOR, B PANE CAYIACR NPeBAARDPYIOMEe, BJIUAHRE Ha jpotorpaduseckoe nei-
CTRMR urenei. &
m. KaK meogHOKpaTHO oTMedaiocs pamee [11, 18, 19, 38, 78], roanko
b rpynnax [IMK, oramqaomuxca oJiHEM HIEMEHTOM CTPOSREA, -_E;mn BRABHTE
napaserpu, onpeseanwomue Gororpaduwseckoe peiicrsue: pKo, Evy" ", ruapopob-
HO-rHApoduMALELE GasaNe, NAAHAPHOCT MOAEKYIW, aicopfmus m cuocobmocTh
K ArPEraiMm ma MMEPOKpHCTAAAAX, OTOXMMWYECKAS AKTHBHOCTL MOTEKYARPHOTO
B noammosexyanpuux H- u J-cocronnmii. 2
0 KPHTEePHE OUeHKE cyMmapaoro sddexta coexTpaasioll cencubman-
BALNE TAaKMKe owems caouen. IIPeICTARIAAETCH HEONPABAANNKM UPHMEHEHHE BCOX
OTHOCHTEALMMY BOANYNH, BEANYAOOAX NPOHIBOJIBHMWE KOHCTAHTH fcu. mume,

lpr wayvenun sdppextunnocrn cnexTpaabuoli cencRORIMIANNN B HPHEIANOM
. KAk np:.aun, :::m MSMN ABAARTCH 0ONAA B AOHOXHNTeABHAR (34 cBO-

Toduarrpann SOy SNGM) caerowysctnmTesnHOCTS (oTocAOEE, IWEPrETH-
Seckan t:mmy::;.mmo:; HpH oupefeaeHHKY JLINHAX BOAN (Smax), oTHOCH-
TeALEAR Kpantosan wyscremreasnocts (5i/4)), & TAKHKe OTHOCHTRALHNE KBAUTO-

Bue muxouM cencubmansanun (§r).
Ha Goabimon oxcHEpHMEHTAASHOM MATOPHAZ® YOTAHOBIENO, STO 3ABBCEMOCTS

o or KOHUEHTPAINN KPACHTEAA B MYJILCHN TAKIKE MOMKOT CAYHNTL BECHMA HO-
Aeamofl xapaxrepucTHKoll, TAK KAK MAKCHMAXLHEE 3HAYCNUA Pe" QAN MEOTHX Kpa-
curenelt me copmanawr ¢ ¢r opn onmmaakuux komnentpauuax [20]. Ecam opu

YReAWNenum xompemTpaumMm Kpacurexel seimwdmia GF" CHCTEMATHUSCKN YMOHL-
Waetcs (kpusie / —J na puc. 8), KAK 3T0 NMeeT MECTO B cAY%ae PAia THANMAnuHOB |
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onleczny B., Grossmann J f$.

~ pporeRamux npn ofpasopanun ckpuTOre Hsolpaenns, HENOCPEACTIENHOS BIAH-

| e, KAK H3BOCTHO, ABIANETCH COPHNCTAN CENCUORIMIAIMA, HAYAABNAN CTATHSA Ko-

§ cocrasa [4]. B cessm ¢ oTHM DpakTHNECKO SHANEHME MMEET MIyYeHMe naammoedd-
- e oprammveckux xkpacurenedt ¢ (Ag,S),-kaacrepasn. Ilpupogumue wwwe nan-
§ EHE DOaBOARKOT PACHINPHTL UPEACTARICHHA 0 BOIMOKHMY cuocobax ofmena snep-
, .ﬁnm CHEKTPAABHEM CeHCHOMANIATOPOM N NPHMECHMEM [EHTPOM.
B xavecrse obvextor mecaepopanns Guan ambpann ogmopoguwe AgBr-amyas-

mpn pAg 8.6, OMyascHm CO CPeTHNM pasMepoM KyGNYECKMX MUKPOKPHCTANZOB

.?Mmmun wecaeosanns mposojnan upn 77 K mo mevoamke, onmcaumoi
8 pabore [4]. Bee omuti, 0THOCAMIBECH K M3MePEHEI) CHOKTPOD BOACYHIEHNA CHe-
. WENA, BENOAHAAN B YCJAOBMAX, UPH KOTOPWMX Ha ofipasel NoNAJAT0 OANHAKOROS
Knaurton pasamquod “cmmf_ Jan yr.uuun:uu memﬂ

Aeumn xosdguumenta orpamenns I n ouTHIeCKOH NAOTHOCTH
BNX caoen Wcnoansosaam cuextpodoromerp CO-10.

B paBorax [4—7] noxasamo, wTO CepHHCTAR CencHORAMBALMA rasorencepebps-

€8 coprucrocepefpanie kaacteps THnA (Ag,S) HPEYEM CHEKTPAILHOE NOJI0MEHHD

VIIK TI.804.21 .00 8507
B. M. Beaoye, B. H, Toaemobpos, B, H, I anupo

- JOMHHECIHEHTHBIE HCCIEOBAHMA

- B3AHMOJIERCTBHA CHEKTPAJIBHBIX CEHCHBH/IH3ATOPOR
C NPHMECHBIMH [{EHTPAMY

FAJIOTEHCEPEBPANBIX ®OTOIPAOHYECKHX HMY.ILCHA

BoaunkHOBEHNEe NPHMECHHX NENTPOB B NPOLECCE CHETeda raaorescepelpanux
QotorpadHecKRX SMYALCHE XOPOIO HOATBEPIKAACTCH MHOFOMHCICHAMME NaHHM-
) Xora paanMOCBASL XEMEYECKOH W CHeRTPadbHOi concnGanaami oTMERANACH
90 suorux paborax (mampumep, [2, 3]), oamaro poas npmmecHux nenrpos » dop-
' COERTPAABLHON TYBCTRHTEILHOCTH BHACHOHA eme HeocTaTouno. Caom-
PeIEHNN YKaSaHHON 3a]1A%H ONPEAEAACTCA OTCYTCTBHEM HANSHHMY DKC-
AABHKX METOJIOB, NOZBOAMIONIEX BEINTE N3 COBOKYIHOCTH HPONECCOB,

Wal C MPAMeCHLME [eHTPAMRE PASARTHOE HpUpaTH.
OpPHEMOM NORMMIIENHA cheTouyncTRNTEALHOCTH AgHal-amyan-

CBASAHA ¢ BOSHEKHOBOHHEM CePHMCTOCOPeSPAHMX KIAACTEPOB NEpPeMENHOTro

BANHKE MPTOJOM KoHTpoARpyesmoli Apyxcrpyiinodl smyascaduxanun

0,21 mxnm mosepraan cepructoii cencubnanzanun apn 50°C » npucyrcraun 1,8
moab NagS,0,/moas AgBr » resenne 3,5 uac. B caysse MmKpoxpucTazion
| = 0,15 MM npojosKETeALROCTH cospenanna ayyascun npu 47° C cocrapanna
waca, & xommentpans cencubuamsaropa — 1,0-107 moas Nag8,0,/moas Aghr.

AABHOIO pPacmpeis-
doToaMyaLcHOH-

OTeMOEPATYPHOM AWMIHEC Heiilng
BMyaLenil conpopoikANeTCA NOABISHREM HRAK P st R

B bamwncneds WK-o6aactu coextpa. m‘"“":‘:.?;;ﬂi [6—8], cospan-
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B Hnecce XHMHYeC ¢RI NBAINN,
-t = et WqEHN n. XapaKTepHMS CHOKTPH JOME-

HOAOCH JloMumecTeHIHE SABMCHT OT BE

L ¥

(@) m woali HE-no- !
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o amyaneui (d = 0,15 wxm),
noamep
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AniicA NPeNMYIECTROHHO B MOJOKYAAPHOM COCTONHNMN,

puc. 2,4 W 3,0 UPHBEJEHN JABMCHMOCTH MHTEHCHBHOCTH aoMunecuenunn [

TOCePEOPAHNY KAACTEPOB OT AAMMM BOAHM Bo36YKIANMEro cheTa hy. Ona-

gaaock, 9T0 B cayuae Maaoll kounemtpammm xpacureredt VII (pue. 2, a) u 11

._.3, @) b weaaTHHOBOR cpefe nalmonaercn ymennmenue sexwamny /. ecan Aan

: WCOOAb30OBATH CBET, noTJomaemui M- u J-coctonnnamu. ¥ peanyenne

- AIHE DPHBOANT K NOABACHNIW TRONYHOH cescnbwinanposannodt kpacure-

- 2eM DOMUBECTEHIR Kaactepos (9.

= M o6BACHNTL XAPAKTEp MaMemenma nuja kpusux [ = f(h,) aan ofipasuos
¢ pasamuiofi KomuenTpanmed, HeolXoANMO HPENIe BCETO HMETH B BMJY, WTO B MC-

Pac. 4. Sammcmmocrs mmTemcEnmoctn W K-mosmumecuenmmm "{,

1 ::-lﬂmll::'m"ﬂﬂﬂmﬂﬂ:mmau:mn:
/ pHAmMX cepRucTocepelpanme , Cepmm-

. o KancTepu u wpacureasn 11 {n.lﬂunlq‘,}p;.
! L ANKE KABCTEPE DOCAR UPOXOHICHNA CROTE Mepes 7
i » I comMemennse (§) seaaTRnonMe caon | m 2
wpacwrean 10~4 wons/a (34). HpEswe Sopunposamns
N B - A . :
’ 0
§ cagpopaEnofl cmcTeMe BOSMOMKHO NOrACMENNe CBETA KPacHTeaAeM, KoTOPuA He CRA-
§ s ¢ npusecnumu nentpasu. Ouenxa yxasausoro uasrponoro sddexta moer
| Guimh ocymecTBAGHA ¢ NOMONIBIO CASYIOMMY HKCUEPHMEHTOR.
i T. Kax i OTMEYAAOCH BUINe, WeAATHHORAA cpefa, cogepmaman (Ag,S),-KracTe-
: ". i N KPACHTENh, XAPAKTEPHAYETCH NPH OUPEILLHNKY SHATCHMAX ¢ cHmmennes [,
: 0 ECAH YEASAHEYID CHCTEMY COCTABNTHL H3 [BYX KEAATHHOBHX cloen, O1HH
{ (yeaonmo caolt 1) copepwuT ToAbKe Kpacuteas, a Apyroit (ycaosmo

'. m‘.l_
|

O [T X PEARARHES OUTHEYeC Ko i)
cepumcToce pofipsmse KAGCTOP M KpacwTeas \,“"" THOCTH () MeanTHEOBKX

Homurwrrpaina 3
m"'Fm“'j"'”""ﬂ;'_‘"‘i‘—hl‘;l—i.l;l—ln_u

Puc. 3. ammcusocrs,
ueTescurmocty WK

nm::j:w mmmmmmmn -
CORPRANUX. cepuNCTOCEPeipAIIY 1. Kascrepu u m“.-MIerﬂ I 2) — roanKo waacteps, To sui kpunofi [ = f(A,) cymecTseEMO 3aBMCHT OT
ORICHTRAIRN WpacETEAN, 10° MoaN/a: ] — (- 2—041:2 . ST A B MHOTO pacmoaoikenus atux ofipasuos. B wacrnocrn, sasmcmmocts [ = flha)
PEC. g, we woryT Gums NOKAZANY pasanikmg) 3 o F=025  d—00; S ma — 10 (Mpumwe | u 8 ':-t,- 1 ?_mgi mmmm CHOTOM, HPOIeIIIM -tapummmnm ¢ mu caoft 1,
?, “ BCKE HE OTANYAETCA OT AHANOrMYHON 3aBMCHMOCTH AAR OfHOrO HIDI;‘E

{0 HTCA Ha
Hecuenuun u nosbywaenun MK ;L_ gpunme 1, 4). llockoasky JOMEHECUEBINA KpacuTeas HPHXOT oo
Caon upaezemM ua pic. | (xpune ), LR R ponaiore AG B hon, 7o » AAMHON Cyaa6 KMGeT MOCTO sbbeRTHEOS BORCYIIeNRS
MHMO H3Y9CHHR cBoficTs aMyanomli, nposesenn Tak :  KABCTODO CHeTOM, M3 yYaeMEM KPACHTEIEM. Hsenno oo stoil npuanne nabnpareas-
AKHe MCCTeoBaaMA o ’ \ . } PR MCHOJB3OBANNN CBOTA, TOTIOMAEMDIO KPACHTEEM, He Hab-

nicTocepeSpRILX KaacTepon, noayye

soe metonmne (7). Hx coexrp 1 e eaaTHRONOR cpese mo onucaunoil pis SO an w -
1 mopsercs, _ BAOAE HAODPABARHEA Pacnpo

T B e e el

cmyma coevenns (Ag,S),-kaacrenca o Pusan 3). Mockoarky moaomenne s 2 Gpescnmo Maaolt, To
ciaeayer " PoB mo ocm pamm moan al caon 1 B Mecre maxomaenma caom 2 Guaa npenelpesin Aom,
YOT W3 Jamuumx, upesctasienumx my Puc. 1, paamep n;llmm'“n ‘;:1;:!1];:;' : f(Ay) yEmEeT HA CYmECTBOBANNO (EALTPOROrO oppexta (cu.

i *-I ™ [ =
4, xpupan §)

m..!:l:l::c;l;' :;E!tm ﬂanlﬁl-lllm ::B{-::;:-:H‘HMPIHHI Il,'ﬂ'l'm e 8 HT, B muu“mnl HAME roMoreaHof cpene uurnnma“. Hpncl"m.:*;
o Jmam HMELA | B yere NBAYYeHEE, KOTOPO® A0CTATOTHO i

iy “Gnsusetopon cmomssomam manu-, ow ot PeICAmpRPYeTCn » moumCIeYTI MU, SO e e

. (AgsS),-EancTepon HPH HCNOALIO-

HHTeRCHBHOCTH JOMBHECIEHIHR
cpera M3 o6aACTH NOTAOUEHNA KPacwTeas, oNesWARO,

Bartpmesas . ¥
ity P Mng: “TeyaMpouponna-1, 1’ puarua-S 5 auxapbooroncumn- | BaHME Aan poabymaennn
e i cYanpoapouna-5,5 -amxapbosrone ¢ pacemorpennun Qano odpextom anrupesonanca [10].
11433 verpasrua-s 5 nukapboarox epaptonmemns- 1l B patGore [11] Dano noxasaa, o ecan poalymaennne coCTORNRA ATOMOB HAR
1'1.'3"3"'""“"-5‘3'-5,5' ﬂm“w m ; [ | HEPeKPHEBAKTCA C KOUTHHYYMOM JHEPreTHIECKIX COCTORHER Jl.p:rmi nomi-
11 33 rerpasmun s o q ‘qﬂfﬂmmluu 1w CHeTemu, 10 UPH HAAWYEE KOHGHIYPAIMOHHOTO peanMofeiic TBIA MEFRIY YPORHEM
a,!lmhpm . i ' 'F"IHFM}.HIMIMI- v I n"“ . mﬁ‘m “ﬂrﬂm"- Hlﬁ‘ﬂlﬁﬂlmf-l xlp.“‘“pnua npo..;!u_ =
1.1 +nm;.z§'5 'nmmlﬂoulmmpu Vi Haasanme antupesouanca (cm. raxme paGoru [12—16]). B raxom cayuae
Kpacarea e vil e ysmensmenne / MOXHO ONPEJCARTD KAR Apaenne auTHCeNCHORAN-
> g  Manny, ofiycaopaennoe ANTHPEIOHAHCOM poalymjIeHHNX COCTORHME KpacHTeAN
R . Bauo mojuepPKNYTh TT0 YKASANHAR BNTHCEHCHORAMBAIMA COBEP-

| j S BR unanuedi sseprum, a on

. bepenmes m':I;m::;; c:-cmnﬂ. 97107 BMEBOJI TOATHEPHAASTCR
..-.r“ﬂntm B NPOABAENNN JAH

- Tax, cenextunnoe cumienme

i+

peeaReTCs NCKANYRTEALAD NATEP-
TaKke mahn-

goro sdpeKTa N0 OTHOMEHNIO K CTPOCHRI Kpach-
1 ne nabawaaeTcn Aan kpacurean V(cm. pue. 3, a.



Ha nopepxsocre AgBr-smmxpoxpme
= -:H)hn HOIYIeHH B PE3yILTaTe XHMEYECKOTO mm.."..;:ﬁ::
 47° C m pH 11,0 (yxasanuoe anasenwe pH cosmamamn 1 M pacrropos KOH).

 wpacwream, 10* momw/wons AgBr:
2—02% 2—15 ¢—50 5—150

S0 00 A

1,5 sac ¢ npuMeseHmeM WHepTHO# MeJaTHEL,
1epiti COPHECTHX coeamHenmil. CoexTpsl JNMHHECHOHIEN IMYILCHE,

ANANPOBAHHOR NO ONNCAHHOMY BWmE MPTOAY, XAPAKTePEIYWTCH Ha-

WOAOCH € Amax = 500 um, ofycaonsemnodi cevenmen (Ag,0),-kaacrepa

. 1, @, xpuman 2). Ecan » suyascum Zonoanuteasio BRECTH KpacHTexb

MHMX ROINWECTRAX, TO 3asucuMocT [ = [(iy) an aTHX KaaCTEPOR HMEWT
orunNdl onucanHoMy pamee iam (Ag,S), uemTpos.

' y ' : - cepuncTocepelpaiue KiacTepH,
— T T A ro— - : R ! |m. Wl::‘-lm 0CTH CBEYEHNA KAACTEPOB TPR
‘_-h*—i_w- -_ T TEREYT W e " ' aan Im“EI CAEHHA CHETA W3 ol acTH DOTACHERAA KPACHTEAR. WO
W B " Pennmenwen peawumms / B TOM Caytae, ecim 1an poal yiACHEA OpPUMeHAETCR
- . ~- . - Maayvenne, Liuna poans X0T0Poro GoaBME, YEM LINEA BOAML CHETA, NOTIOMACMOTO

| el Baskio oTMETHTS, §TO JaNHOe ABICHEE He CRR3ANO ¢ dppexToM anTh-
. = VeurYS mayemod govorpagas, r. XXII 129

- = | ot OB
e T L =

i i g .. 5 il il



pesomamca. JleBcrsuvexsso, mafampacuoe ¢ POCTOM KOHREHTPanmm
yueHMDeERe SKIAIA SETEpESONARCA B 3ARRCEMOCTE [ = f(ha) M noRRACHR,
cafEIRaEPOBAEEGE TOMEEOCIEHINN KJIacTepoB HE TOABKO HE YCTPAHANY yyya,
soe camxexne ], B0 B, K&K DPaBEA0, YREINTRBAWT €r0 (cw. pme. 2.3 55‘5..
(OwenmzBo, PACCMATPEBIEMOS SRIEENe CBA3ANO ¢ Geswaiywareanmuy g
sEEPIEE 0T BoSfYNIEENOI0 KiaCTOPa HA TPRIAETHHE YPOBHR Kpacureas,
me[mm] YCAOBMAX BOAMOMmey
SHGPrER KAK ¢ CHETIETHMX ypPosueil KPacHTeR K KJACTePY, Tak M 0T poaf
BOro KIacTepa Ea TPELIETHRE YPOBHEN KPacHTeAf. YKAIAHHAA CHTYAUMR peys
syercn Gaaropaps ToMy, Wro UPEMECHME KJacTep MMEET JOCTATOYHO my

Pue. 7. Sammemmoers, g
el L T ——
82 FAWHE BOAHK NA120MeTo m b
m cheTa aan CADED ¢ 3
TOCERCNONARIHPOBARNNT ayn
cuit (@ = 0,21 o) 30 (ednge
#;- ae (6) eI
J THOCY A HATPHA

i " ¥ caonx, 10 mom/mons
S0 500 Ay A

cuextp poabymaennux cocrosumii. 3HATNT, B pACCMOTPONHOM CHCTEME B AaREC
CTH OT NACTOTH BCHOABIYEMOro JAd BOa0YKACHNA JIOMHHOCICHIINE CBETA K
MOMET BUIOJRATS ynKumo aubo gomopa, auGo axuenTopa HHePriA.

TARTEPYIOUHX DojicHCTeM TOABKO LA HOmoCPeCTBEmH0 KiF
i nun. [lockonsky pacTaopes

AeficTnme KpacuTead, T,
m:; ﬁ';f.“' m,mpm:.uml razorencepefpaunx caoen Elfnmonﬂl s
2 poaw ﬁnﬁ?m“ml AHPOK Yepes kpucranamueckyo pemetky Af i
B Uponeccax mepeaaum sueprim WIR MHAYRTHBHO-PesomancHOro BaamMOAel

Homoit cpege, 1o NOABAEHER
v ce
BOAMOHO
lc-cuu:::::i’ mﬂ PesoRancuoro ssammoseficTann.
exTmnmn Moronom HeCaeno Boabyiaenumx cocrosmmii Momer cAYHI®
Havectno, wro mautonee abior " UDPOUECCOR cmexTpaabuod cemcmfniis
HuMu cencubuamsaropayy WTHBHEMHE 0PTO- M nauxpoMaTHaecKuMu CI8

CTpoenna. B Bamorea J-arpermpyommecn nmammns pasy
page Plﬁo"ﬁ;n Ll‘f 23] yeranonaeno, wro mpn yBeamuesu KonnesTPs
;'T"m-lhmn ocuﬁun::c:mmm coberennoli m pomommmreawnol Sy

OMMCTE P x Ho# nas cepumcrocenculuamanpo
sMyascuit (24, 25), D!:queuum :npmanm I:Dﬂ'm‘i}'lﬁ
-arperary agcopGmposannoro K .

A8 opra ::“F::“ HEHTPOB CKPWTOTO lﬂﬁ:ﬁm

HHeC Ky ME nbo Boe ;

Y — Coemmuennii, y 5 L — YMenbimena a i

261, aubo TH ajcopbnmedi okcHmpoRs :
Pasaeaenmem kpacures H upnmnur?: uentpa KP

130

& 3
‘_
7
W
07 7
500 : .
g r—d =

Puc. 8. 3ammcumocts muTemcupmocts WHK-mounmecnemmn or JANEM BONEN Dajammere ma ob-
ChETA ce = i i

pasen ] ilﬁn_‘m e auyanemit (@ = 0,21 mxn), copepmeammux

RORUERTRANRA CTA-COAM, (r/a): 1 — 0; 80 —0,4; 8 — 0,3, 4 — 0,8,

Hpmnue popMuposais opm b = 450 my

P-.i.ﬂ-.—;—lmnllrm HE-mosmpecuemme or Janmd poaNM Najaomero ma of-
CBeTA caoeE paEENX amyascuil, comepwanmmz B-10-* (q4)
10~ moas wpacwrean 11/moan AgBr (6) e w3
Murpoxpucranm {d = 0,21 Muw) DORPWTE AODOANETRIREG AgDr-obosouasme coenyomed toomenw (A), Exe
1 — 0 (Oen ofomomm); # — 1,0; 3 — 2,0, Kpuswe nopumposams npm & = 450 na

ANYECKMMH CAOAME raioremmua cepeGpa (smyascum tana sapo — oboaouxa) [27].

HACTOSNIEE BPeMA He CYMECTBYeT eNnoil TOUKE JPeHNN HA MeXaHNIM HOBMIIEHINA
CRETONYBCTBRTRABLHOCTH CAOEE YRASAWHLME METOaMu,

Bume 6o noxasamo, wro oupejeiennoe HPOCTPANCTBEHHOE PABJLIENNe KpPa-

CHTEAN W UPUMECHOTO KJAACTEPa COMpOBOMIAeTCA cHmnkenmeMm spdexrta anrmcencu-

M BOApacTAHREM MATEHCHBHOCTH CeHCNiRAMANDPOBAHEOE JWMETCCIOHIINR
Riacrepa. B caaan ¢ aTEM upecTABINETCH BOIMOMHEM HCCAEI0BATE € HOMOMILN
Dano namauwe HeROTOPHX coegunenuit na ajcopiumw Kpacwresed n Xm-
MiecKkn cencubuamanponannux omyascunx. Ha puc. 8 npusesens sanmcHMOCTH
I = f(hy) mun xmsmweckn  cnexrpassio cencubmansnponannnx AgBr-omyascui,
pasamgHme xoamsectsa S-MetHa-7T-oxen-1,3,4-rpmasammzoannuna

{era-coam). Ma HOAYHEHNHX PEYABTATOB CAGAYRT, 9TO BREJCHNE CTA-COAN ocaab-

ABJCHUNE ANTHCENCHOMAMBAIINN, A DPH KOHIENTPAUMAX, DPeBIIAOMBY
0.1 r/a, PErECTPHPYETCA TOALKO THIIHK I caywail cencnéRARINpoBannoil J0MH-
KAACTEPOR.
ravoe mamenenme cnexrpon / = f (Ay) Moo saGaogaTh, ecam waoan-
PORaTL ceprmcrocepeGpaNMe KAACTEPH OT KPACHTEAR J0NOANNTEILHO Hapamen-
MMH cronmm Gposmia cepeGpa. DopMuposamme yKasamuMX caoes Toammnoil A
OCYMECTRAAAN BREHEEM B COEKTPANERO CeHCHOAMANPOBARNYI 3MYILCHI0 pac-
™opon AgNO, u KBr no seroike, maaouennoit » paGore [28]. Beawauny A on-
POABAAAR pacueTHIM MyTeM B NPEATOJOKENME, ¥TO oTr0enue Gpowuna cepeGpa
BPONCXOANT TOALKO HA NOBEPXHOCTH MPEIBAPNTEALHO CHOPMUPOBAHEKX MEKPO-
Kpucraszos, Chenannoe gonymenne of oTCYTCTRHE APYTHX MECT KPHCTALINIAINN
AgBr noprsepikenc »aeKTPOHHO-MEKPOCKONNIECKEMI G010 HMAMM. Hs npen-
HA pue. 9 DKCHEPHMERTANLHNX PeayJATATOR CAEJYET, WTO yMOHLMIENHE
ANTHCOHCHORANBAINN I COOTRETCTBYIOMEe YBeaWuelie HHTEHCHBHOCTH cencnbman-
off momumecnemuur BabIOAAITCH HPR PASJCASHEM KIACTEPA W MoJe-
KYAM mpacurenn yiKe HECKOAbBKHME CAORME KPRCTALANYECKOl pemeTRH AgBr.
CONOCTABRNEHNA NPHBEICHHMY AAHHKX MO0 BAKTIONHTE, UT0 CTa-coan obec-
T NPOCTPANCTREHH Y HI0ARIUMIO KpacuTeasn or cepumcrocepeipanoroe Kaa-
©Tepa. Dror peayasrar XOPOMIO CONIACYETCH © MADECTHMM (GAKTOM HPEHMYMECTHEI-
Hok ancopbimm cra-coam na cyabpuue cepelipa 0 CPARHEHNI C TAZOTEHMIOM
cepelipa [29] (mmennoc sTHM OGHUHO CRAANDACTCH cTabRANINPYIOmEe AeRCTRIE CTa-
oan (30]). Chesammuil BHBON, 0YEBHANO, CUPABELING H N0 OTHOMENNIO K cepelpa-
WM nenrpam CBETOYYBCTBHTEALHOCTH, KOTOPHE TaKiKe pppexTurHO ANCOPOMPYIOT

“ra-coan (26, 29).
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HCUIENOBAHHE
CHEKTPAJIBHOR H mwmm. THBATIHER

'.. - ﬂ!’“ﬁ:ﬁ:ﬂ:m MIEKTPORNMI yposmelh » aanpemennck
poronposopuugka [1, mmmumn
poabyniennoi Mozexyau s C-sony goronpososnmea BAEKTPOH € AOKANLAOIO
f BCHOABIYETCH JLIA BOCCTAHORACHEA NOH-PANMEANA KPACHTEAR, a N0 MEXA-
y Depejatim sueprum or Gorosoalbymacnnoll MOJEKYAM KPACHTEAR JoKaILEME
B ABAANIOTCA €€ AKNENTOPaME, B aw YIecTsa
_ Inmlc-myiomnpom;;. < ot o
X m:mmmmmnmmm
i: AABENX NEETPOS B OpoNecce COPKTPAILNOR cenculNANIANEE, A caefopaTeALAO,
5. CA BOIMOMKHOCTS YUPABICHEA e dPGERTHBHOCTLIO ¢ HOMOUILIO [PeARa PETEAL-
xmorieckofl cescmbRamsanun, coafawmedl weolxofEMue IoKaILEWE YPOBHE

ol

~ JTH BHBOAM NOATBEPHACHHE peIYABTATAME MHOIOTHCICHHMY BCCACAORAREE
._1mmm-mm B pas
. ANNENX HEOPraENYECKNX M OPraENYeCKNX moayuposonmmxax [2]. Deromposoas-
: B 06AACTR DOTAOMEHEA KpacHTean Mower Gurs cymecy-
HEO NOBMmENAa ¢ HOMOmE®D A06aBox BemecTs, O6JANANMEX DO OTHOMERND
. 2os 8 2p. 3—16), I
_PoAa, rajoremos, XNHOEA, ANTEAPMICS, ¢ayopemonos ¥ Ap. . [porusonc-
-;i;'" Aeficrame na sdpdexTmsnocTs cencabRANINpopanROro $oTosddexta nabaw-
~ Opmaxo » pompoce o cBASE MemAY COEKTPaAbECE ¥ Xmswveckoli cemcmbmama-
- mmelt xan pororpadmueckoll TyBCTERTEALBOCTH SMYTbCHONEWX rajorencepebpamu
~ c30es nofolEas onpeneIeBROCTS B HacToamee ppems orcyrerayer (1, 181 B oqmmx
| MCCACTOBANMAX DOJYYIEHM IKCUCPHMEHTAIBHME IANNME O HECOMBERNOR 3anmcEMO-
TN sddexTuBROCTH CoERTPAILRON CenCRORINIANEE B GOTOMATEPHANAL 0T XapaxTe-

.

T
_h

'“II“II‘ BACHA, HECOMBEHHED, CAVHBOCTHID € IF“. mm
caoH, wﬁh MEOTOCTYUEHSATOCTE NPOTERAKER nponecca obpa-
foTorpadusecko

YAaaocs pazpaborat METONOB BOANIDOINI PEMaTh DOCTARICHEYD 3313YY.

’ e ;'.:::;mi npn-qn-ncnz {Eﬂlﬂ:}nﬂc& wry-

YPOBEN DpRANDAHEA pOARKPECTAZANSECKRX caoen Lol u AC B DoCae
“*mn Mozexya M pecencafimanaaropa [19].

npumepa ua puc. 1 npmmumﬂrpﬂ'ltﬂum Agl] u Zn0) ¢ cemcn-

h"ﬂ'ﬂl N AecencuiNANIATOPON, BOXYIEHNLE UPR Harpeod HEE (0 (KOPOCTHED
Tpaj/cex, nocae npeasapuTel ocsemensn npe 100 K cseron na ofaacta
— v . mlﬂomm- 365 um) man w3 ofaacTn cencubnansagun

STHX
WAMDANES, 3aNEMANNIRE KBAINEETpepUBEME
%m E?;::]-_i :g aan Agl 0,1—1,09B aan ZoO nox C-aonch
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o Tma N e L =25 (1. Im 56 me (2, 0)

Coeerog  vepmncraey sapossemnd
(ICH) camee Ag) (s} = 220 (). Bacywemmm mc

TPANIAM iﬂ"—iﬂ“:u"ltﬂmummu
'.mlﬂmﬂmnplllﬂplmmm e

M JLLA NOJMKPRCTAARTeCKOr0 Zn0), npumensesoro
pogore pckmx Gymar, Joxaanuue NOBEPIHOC THIIE cu:mH::l':;m“:n o
wGaman yposua Depmu, Guau usyvenn weronon odpexra noan (20, 21).
- B nosepxnocrnoit oGaacra ZnO » mutepsaze sneprmi 0,1—0,8 oB nop C-aonol
JOTRHOBAGHO CYMCCTROBANNE HENPCPHBHOTO JRCHOHCHIRAZLHOTO PACHpEAEACHEN
COCTORNMI, SACTHYNO 20N0IHeHIIIY anextponamn (pue. 2). lNovepxmo-

~ famaka K KommaTHO®. JTH cocromuma MOryT GuTh YPOBHAME NPRAMDANWA W HeET-
- paum Gucrpolt pexosGunanun. [pn ancopligmm MONEKYA Kpacurenn-cencnbuanaa-
| Topa maoTnocTh aTHX n«n'qzilon YBEAWUHBACTCH UPHMEPHO HA mopagox (pmec. 2, wpw-
| s 2). B svax e caoax Zn0 wmerojon onteweckoro ramenus doTonposogumocTn
- Guan nﬁwmm JANOANCNHNEe JA0KANBNME yponum wa rayGume 1.7 aB nop
.'1 | 'GM l.

z
! e ———— | Alaace nyrtem maMepemms cuexTpon GOTOPASPAAKE HACKTPOCTATHIECKOTO NOTEH-
i —  c——— T m-:n UPHMECHOTO NOTAOMEHNA (AN OUPETEALHM HOINME CHEKTPM 38-
§ AORAABHNX COCTORNME B RuTepBaIe opepruik or yponun'Depun xo V-sonm
= i #f:aﬂ-umpn@nrplhmm El;im [23] w nan caves wa mmkpoxpucTan-
1 Jmpormwwcsos res— ~ aon r B DoamsepmoM caasymomes [24].
e} Hasepemumit » wnvepane auepruk 0,8—3,0 oB nox C-sonoi cnextp naornocrs

SAIOANEHANY JOKAABHKY COCTORNNT 1A NOIRKPRCTALIHYECKOTO OXCHAA HEHKA HA

2= % .:. = o | moanyxe npm 293 K (puc, 3) mueer 9etxo BMPANERHYIO CTPYKTYPY € MAKCHMYMAME
D ot --hjﬂz,'f; 2.3; 1,8 n menee 1,0 3B ¢ naoTnoCTRMN NOBEPYHOCTHME COCTONNER DOPAJ-
»On"-a8 | m en®.3B™ pas wecencmlmamsmposanmoro caos (xpusan /). Iva cocromums
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 Kax wa caywae yposseil nprannamma, naoTHOCTS 3AN0INENEEY HOBEPXHOCTHMX

' $oTonpoBOAENKa YBEIRIHBASTCA NPUMEPHO HA BOPAACK UPH afcopOumm
Mozexyx cemcubmamsaropa (xpusas 2).

| Ha caonx AgBr (mmxpoxpucraznu | = 3 MKM, ANCOCPIUPOBANNNE B BOXRMEP-

~ HOM camsywomes) nogobuue mamepennn sunoanenn npw 200 K, xorza fuaa 3a5M0po-

- oA monnAR nposoMMocTh. HEAKOIHEPTeTINECKAR [PaNNa 3ANOINEHNKY COCTOR-

- ERE npm sTHx yesosmax npuxogwres ma (.88 aB. B omeprerwyeckow cuexrpe 3o0-

i nesrpon (puc. 4) mabamoiaeTca oxua ARt moaoca » murepnaze ot 0.9

A0 2.5 9B ¢ maormocrsm cocromumii 6-10° cw 3B » maxcuwywe 1.8 aB. I;l.l'l'!_l:-

i BAOTHOCTH 3aPAWCHAMT HOBEPXHOCTHMY REATPOs co-r.nun.: ::;i 10" en®,

Taxuy o6 M, COBOK paboTaEENT METOIOB HOIROIAR peaeamTs

'y mﬂp::m JIEKTPOREEY yporued o poedl mEPE-

] .-WMﬂEﬁW bo

Wsaercs monpoc o TomorpadEE JANESX UENTpes 3 cemcEGaINBEpyeMNX WpE-

B xpucransax ZnO cmextp Jomazsanx cocrosumil fopMEpyeTCA 5 DEpEYR
coficrsennunm JefdexTaME POmeTRE ¥ ISNNCOPONDORANNEN FECIOPOION
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T — _"‘:‘ll-' EEcI0pGIa, COATAMETAT ICROPAME yPOSNE Ml rIy-
e 0,05 3B, Tepuwsecxoe sosfyaciense JIPRTPOOS C ITAX RENTPOS § -
TN L TPOBOTEMOCTH Zo(), cormaniammyn ¥ NODO-
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¢ AoHOpmMx enTpon wopes C-3omy HA NOBEPXHOCTHHE YPOBEN aicopGmpe .
KNCTOPOA, MPHHNMADIEro Qnu?nl 0s7, 07 m O%. B peayasrare y BOBePX1o0s
pEcraaaa coagaerca Gapsep Mlorrem: O'E:Jl.ﬂﬂl-m SAPAL Ba 3anoamenyyg e
PEPXHOCTHMX COCTOMHMAX Hike ypowiun (DepMit W HOXOKUTEABINI 3apsy §y gy

AOHOPHMX IEHTPOD B WPHUOBEPXHOCTHOR OGIACTH, onemERgen §

- MOHEZHPOBANIKY
uamm ® 2.10™ om, ma rayGune gebaesckoro pagmyca OKpammposanus, [Ipy

sucota marnGa son Zn() ma woagyxe COCTABARET B BABRCHMOCTH 0T veaonmit

wan ot 0.4 20 0,7 9B, uTo AaeT BAIPAIKEHHOCTH HACKTPHILCKOrO Mo gﬁ“m i
bapuepa, pamuyw (2 <+ 3,5)-10%. B.cu™. Oguaxo snaunrexsuas qncrhnﬂ;lﬂlﬂ ll.'f;-:-

Tpu Mukpokpucranios ZnO sa npepesavm nebaesckoro pagmye
AedicTREEM a/ICOPORPOBARKOTO KHEAOPOLa. y e ST e

TMoxrasano, 410 cymumapuas KOHNEHTPAIRA JORAABHNX COCTORNMI v noBepXHocry
BOaman yposasn Depyy

Bume, M B 00BOMP MUKPOKPHCTALAA, HO WX WAOTHOCTEH
¥3-38 HAZWUNA uaruba soR okaswBaercA mwke, Yen » oGneme [20]. Ecam yrexymos

COMPOTEBJRHEG NONUKPHCTAIAMECKEX CTOEB C PAIMBEPOM MIlK POK
PHECTANLIOE ~1

B BHICOKOM BAKYYMO MOKET GuTE DpEMEPHO TAKNM K, KaK ¥ MOHOKpHCTANNA z:'u"

T0 B aTMOCepe BOAIYXa YANLHOE CONPOTHBAGHNE HTHX Cl0eH OKa3WBARTCR Eu.n: ]

me na 8—10 mopaaKon H3-3a HANMTHA MemK
prcTagamieckux Gapuepos.
Ecrecrnenno, wro onenxa seawsnu naormocreit AOKANBHEIX uun-rl;n VIR m0am

RPECTALANYOCKEX CI008 AaeT yopeauennwe amatenns. Dioxry i
" TYANEAME B pacupe-

m ;mgmwi AOKATBANX EHTPOB, CO3AIONTHME HOTe HILMAT bilie nuupr.uﬁl- y
5B IAEKTPOMEKX dHepreTHYecKEx yponunx Zn0, obuacamor CAOMEYD

URHE BUSMNErO aaeKTPEIECKOro moxa [25). Meea
: eR0BANNA Mexam
“lmu. B moARKpucTazamvecknx caonx Zn0 mokasaam, wro amnﬁ?nnmp:::;
C BHCOTH  MAMKKPHCTANIRTOCK X
0.5 3B (28], p Gapoepos » wmx Mosmer AOCTHTATE BOTWTENH

- Amazorsumas curyamma » TomorpadE A0KAILEEX OEHTPOB MMeeT MEcTo H IR

kpucranzon AgHal. B unx aoxansmue HACKTPOHIKE sampe-
Yposuu coaganTca B -
cobeTnenmmMi MH, TAK B upEMecaMu. Poan mocaexmmx,

mesnol 3oHe KAk
OResHImo, ocolenno amauNTeABHA B IMYALCHOHHEYX
‘ MEKPOK pRc paga-
HFEGN “AoR IT'II obazateannoft XmmmwecKoil rmiﬁn;ﬁ;if’mr
YHRCTROHHWO, WI0, KAR W B caywae cencubmamanpyemux kpmcraxions Zn0,

#3 ofnemuoro monommrennEOro 3a Yoy
pRa W KoMmme e
m mmn:numm HA DOBePXHOCTH, Bnci:;? mﬁ.'ﬁﬂﬂ;ﬁ'ﬂﬂ
PRcTaxzon cocrasager 0,2—0,3 5B [{ |. Ero mosumxuosenme oGycaonaeno
o 1 3 MR OCHOBHMX fedexron: smeprua ofipasopaums Mes-
unmﬂm g ‘s Fﬂn;m MERLITE sHEPrEm ofpasopamms KaTHOHNWME
HeTKe T0 KONUeRTpanma nepusx n6aman nopepxmao-

+ UM RoEmemTpaums sropux. Kommemrps-
BOHBYI0 HPOBOAMMOCTSL MEKPOKpHCTALION

([BO9TOMY |H€ CORCPIAmuE ajicopluposanuux MoaeKya KuCAOPORL, To B HEM BE OF-
mupaeTca CencORABANpoBannOro porosddexra. Toarxo nocae apcopbmgun

A Taxodi 06pasen KNCAOPOAA B neM noapAReTCH sddert cnexrparsnodt cencubunn-

gamn, Otuaxo B NONOOHKX YCAOBMAX DpuMenenme ONNCANNKX BNING METONOB ON-

 peseacns CHEKTPOB AOKANEHMX Yposuwedl ne npepcrapanerca mosmommmn, Como-

11- IBETH CHEXTPH JAOKAALENX yposuell aan cencubuamsmpyemoro m mecencubman-

~ aupyemoro @ﬁ‘mn]:;mnﬂllﬂh ig.l.‘ltﬂth pas ofipasnos an.

. Hepamno paspabotan cnocob xmmwveckolt cemcnbmamsammm c Anunon

| N EAMuR, B peayabTare KoTopodt s1u doTonposopmmkm ma nxnm?ﬁnmﬁm
: a b sfpdexTunno cencubuansnpyemue SACOPONPOBANNKME KpacHTeAR-

}

~ Bucxoxuux kpucraaaax ZnS u CdS, o6aasanmux xopomei $oronposopmmocts,

| {hm noaoc ¥x colcTEERBOrO NoTacmenng (pmc. 5, xpupan I), sddext cencn-

- (EamsanEm KPacHTeAAME NOIROCTEIO oTcyTeTeyer. Ho B 10 e spess onepran doro-
~ poabysmpenns sffexTanEe mepesocurcs o1 Kpacwrean x ajcopbenty, o wem cmu-
. ReTEARCTRYET DOAROE TYIIeHue doromoMEneceEEN MOJERYN Kpacmreaedl B aj-
copluponaBBOM COCTOARNE HA JAMNKX CAORX.
- Caryanms MeHAETCA DOCAe EREACNNA B KPHCTANAM DPEMECHNX MONOB XAODA,
EOTOpME, BaMCIIAA B PEMeTEe MOHM CEPH, coaftanT, coraacso paGore [27], » ormx
o POAEMKAX MeAKRe gonopune yponum. [locae xmmmvecxod cemcnfimansanum
s cmextpe poTonpopoRMOCTR Doaysennoro nopomka Zn8(Cl) nossasercs ponoamm-
TeasEan noxoca ¢ MakcmmymoM 440 M W saMeTHO BOSpacTaeT (OTOYYBCTERTEAL-
W0eTH BO peedl snammofR ofaacTn (pwe. 5, Kpusan 2).
' Cymecrsenno, sro taxoft gotonposofiEmk MomnO ¢ BHcokoll sddexTHREOCTEIO

ﬂl‘g.lm cencHONANSHPOBATS KPACHTEAAME PasiNYHMX Kaaccok (kpmame J
§  n4), Nocae npegpapureasnodi xwmuveckofi cencubuausanun cyasfuios nuEka n

§  xupms oddexTurnocTs cueKTpaAbNOH CeHCRONAMBATINR B MEX KPACHTEASMN DOBN-
. maerca o xpafineii Mepe » Thesaym pas. Cencubpamsupyemocts $oTOUPOBORERKOB
. BABECET OoT KoamuecTea mpefeEmodi npmmecw. C POCTOM KONNEHRTPALMN NPEHMECH
 Ba6a0ji0eTcR HEMOHOTOREO® RAMERENRE HOPERTHBHOCTR CeBCHENINBAIMN; OITHMATL-
Boft srnserca xounenTpanms xaopuia ~0,1 pec.%, a UpW JaxpEERMEM YBeXWTCNHR
ero j1o 3,0 pec.% sddexTunnocTs cemcmOMIMZANEE KPACHTEIEM MOHOTORNO YMENh-

‘maercs nowrn n 100 paa.
~ Jas raxmx uuupic:mum ZuS, B KoTOpoM OTCYTCTRYeT dddext cencnbman-
. BANEE KpacwresMu, W ATRPOBANNOTO HOBaMH Xa0pa, obaspawmero s¢dexTunnod
 cmexTpassnofi cemcmOmausanmedi, MIYYEHM JHEPTeTHWECKNE CUEKTPH NOKANLHEX
~ Nentpon no weeli mupuse sanpemenwoft sonu [28]. Gueprevveckme CHERTPM Mea-
KHX Jokaasmux nentpos (yposnedt DPHANDAHNS ), HEME @ METOJOM TEPMOCTH-
. Myamposamnodi mposoumoctn » marepsae 0,12—0,8 oB nox C-aonodl aan wexop-
. Woro m nermposannoro ZnS, pans na puc. B.
B mexonmmx caosx ZnS cnextp yposmed npua
PAja amcxpernmx cocroanmdl, WHTETPAJLHAR BOBED
mﬂlﬂ 4-10% cx . HamGoaee HI‘;“B 61;3::5 ofs
oB, e — na rayGune 0, .
N B un::ﬂ;:sa, :neﬂ'pu!ﬁn“"nnnrﬂ :n'f:poll. coexTp yposned npumn:: (pmc. E;::\
| 10 muodl: JoxaIBHNE cOCTORENA 06pasywT nnmmpegamﬂ pan »
- Tpmaxe smeprmit 0,18—0,55 oB ¢ "““““ﬁ“}f}'ﬂﬁ _?.3? sB. Hurerpaxssan
- Waonocts eamampaerca Ao 4,4- L
Ha mﬂﬁm‘tnﬁwu NAOTHOCTH “:ﬂm::::z:;::i“ﬂﬂmﬁ
auni @ cA0eH, HAMEPERIM v
“mt{n:-c::.u_ a‘f:.;":; :‘m:nmu: yponueit mexomnoro ZnS mabmomamrcs e
: ¢ Maxcmuymanm sueprum 2.8 u 2,05 oB (pmc. 7, @), a nocae nrl'p:lm:
'"“P'“ﬂmn COERTP CRABHO MEHRETCH B pesyaLTATE NOARICHEN €me TYpe
oxoc ¢ MAKCHMYMaME 2‘.‘: {6m -t:i*ﬂ B (puc. 1, 6). HWTFIHFHII II.IEIM;G(:‘T:’I;I;
NOBEPXHOCTHRX mc-:lnnﬂ g mexoamom ZnS cocrasager 6. "
&% aermpo £ 9.40° ex™.
mﬁ“::m,;;fy:,gu;'mmmn pACKTPONPOROANOCTH HTEX CAOCH WO-
X83aam, wro yepumueckan SHEPINA AKTHRAIMM yemuoroit nmposopmmocts Ey ?
X0anoro ZnS papna 1,13 0B, a nocae ACTHPORABRA ZnS ona ymemumaercs ao 09508,
Hecomnapenme peawunn Er cO BBavenmeM rpanunul MNOANCHENY cocrommmil
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E.H.WManupo, J. 4. Banayn, J. 1, Eyprxuna

TBCHHAA CHOTONYBCTRHTOALHOCTL mer e e s,
ATHBHMX e
FPAgRYCCKEX MATEPRAIOD B SMATMTEARHO cTenenn nnpcrnm‘:ue,.cn;“lmﬁpﬂum

DIEKTPOHOR W JHpox, ofipazosanmmxcy "

ARIIL BPEMENNO 10KaxMIo !
WIN nomepxm . Tyoe VA
PXHocTuyl nogsony momacrs ma HeHTPR ‘mp:“fn:::'{:gjﬂﬂi ::

PeGpa cxpuroe mao6paskenne. MEHYSeABHMMN (AR HobepxBOCTIAG]

m‘n COeRTpasLnof E-lllﬂﬁllmm'

bROCYN -"-'-'H!.:Dllrm;bno, TSI ]
e oT K - “nlmr IO t'l"ﬂpﬂﬂ“ i -
"2:::!‘::: AONymKy Iiii M 3arex :; m wsoeTw [4—13] wa
neTca 1’?‘1“1] m'i’ih c'::"‘?lcﬂmuncﬂ. dra pep

CTaROBRICH A

TeaknocTs B ,WE-'}? [6—17). C apyroi B, A moaymoanu
MOryT amnfo caymmry MEPe 3anmemy PORM, cnexrpaanuan v
5y®o somy {lﬁ] AgHal Mﬂuﬁum Kpacureas,
CKPHTOrO maof X : HPOBATLCA B

HPCCM cuexTpaapmoj mu:ﬁ‘m’ Kpacuresedi EOF [6, 7). Tax .

CTHIX e
| [18]. Ma opramwdecknx akuentopos awpok mubpanm psx Kpacureneit, aacopGupymw-

i1
k

i xpocryw mojaony) AgHal ma Goaee rayGoxme Jopymkm — HeNTPW 9yB-

. gOBeC i}
‘Beamwwuua pAg omyascun nepes noausos » GoaLITNHCTBE CAYHACH (3 HCKII0TENNEM

RHCAaTY, Tpanmca MECTRA, BBOAMMME JONOAHNTEALHO B AMYALCHIO, He H3MEAAAN 1

ARenNR Boannxmue e | Q‘E ¢ BaJH N0 CHETOPACCEAHNI0 SMYABCHE,
. 3 u“’-“!lll UPH 3axpare aaeKTponos nestpy f§ R Apsil, mazopys nnmpo:r:ﬁ;rm“ﬂ onpejeanan Ha CeHCHTOMETPe
m—i‘l 0O KPHTEPHIO S; ssep, 38 CHIEM C©

N0, He MAMEHAIOT HOTAOMERIA POTOCTON B MAKCHMYME HPONYC KA €

‘ i . ] TOCA0R ONPeIEIAIN 34 I:HT“*
YHENHAME mpo RC.1 BHYIO cumuyurlmuhum1h¢o ST14 (xas Spacmsach VIL IX —X1)

B *BCA4 (nan xpacuresei 1, 111 u

'hﬂﬂl 510, 580 u G40 mM cooTeTCTBRNHO).
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- 4

e
gHOB HA SMYABCHIO € ONPeieaeHHLM THOOM XEMEYeCKo COHCMDRANIANHA MOKHO

; HenTpon u o6 ux sxaage » axnenTaposanme anfo wapok, ambo

KAWOCTHO ARUENTOPOB AMPOR NPHMEHAIN KR HOPrammIeckume -
mmmmﬂhpﬁ;u?%“m} elcTaRRTeON HEOPFANNWCKEX aXESETOpOS
ol” . Hopansawil oxmcante -

it norennnan cucresss [Fe(CN),*/[Fe(CN), M- » punop: '{:".“:ﬁ-'ﬁfa?ﬁ

xea na nosepxuocTh AgHal npemsymecrsenno » M-cocrommmn, noasporpagmye-

cxill NOTONIAT TOAYBOAHK OKNCACHNA KoTopuX B cumpre ES* ormochre; -
~ CHMEHAOTO KAJAOMeJABLHOIO 3AeKTPO/A (H.K.5.) BAPLUPOBAIR B ‘fl;:tponui l]:'rl;npul.:;n

recepelpunux :
$oromatepuasos aan roaorpadmm cocronr g nnnumn‘:u: X coerg. B '-mlllal — or +0,49 no 41,12 B. 910 6o caexano o MeABN HAXOW RN

BECHMOCTH CTENSHN XUMHIecKoll CencmimAM3AINE KPACHTEAAMM 0T WX OKECIH-
HWX TOTEHIHAIOR.

 Xmauveckan CemcuOINIAIAA MEAKOISPHMCTHX aMyabcmil KPACHTEAAME OTME-
' b B pAIe
- [19). Tanm [22] gefictenreasno wabmozan nossaenne curnazos P, Kak on cum-
_ TAET, OT KATHON-PAANKANOR KpacuTededl, sepxunii sanoanennudl saexrpounmil ypo-
- penb KoTopux maxoamacs ua 0.3 oB mume pasenruofi sonu AgBr.

7 Yeaopuuil snopMasnumill norennman sasentroll somus Ag
Jupox) npe 298 K n pAg 8,0 onewen pasmus 1,2 B (ornocmreanno w.x.2.) [11].
42
-;ﬂl-ll JOMKHA OTANMATHCA o7 sHavemmn gan AgBr. Tawmm ofipasom, mon

abor [19—21]. Ee ceasusawnr ¢ saxsaron kpacuresen Hpxs AgHal

(mam movenmgman

flan AgBr(J )-amyancumit, copepmammx 0.4 Moa.% Agl, ata peawunua mpaxTHye-

Yol n smbpannue Kpacarean conocobEs BoccTananansaTs (aKOEOTHPOBATS)

! kn AgBr(J). Ha puc. { npusejens cuexTps noraomenns uccieoBanitgy Kpa-

B AOMYALCHE,

B B xawecrne axnenropon saexrponos npusensan wons cepebpa. Homu cepebpa

NPOMEEYTOUHMME J0BYMEAME POTOAIEKTPOHOR, HI KOTOPHX HIeKTPOHK
34 CYET TEMAA PEMIETRH MOTYT DePeXojuTh Yepea ouy mpoBoimMoctTs (1K

. Rounenrpamgmio nonos cepefpa B oMyAbCHE XaPaKTePHIOBATHE Pak-
ROHIENTPAIMell WOHOB B PACTHOPE H ONPEJeJSIN NOTCHINOMETPWIOCKE.

TOB [0 MCCAQOBANNI0 BAMANEA PAg Ha AYBCTRRTEABHOCTH) Gaa

- pamua 8.6, -
'.' *._ 0 A KOHUeHTPALNA depponmasnia l;.un cocrasanaa 107 moas/
-y i —5-107% moan/moan cepebpa. Bee me-
- [Mons cepeGpa, xomuentpamms Kpacwreae HCHEPCHOCTH MMK-

CBETONYBCTBRTEALHOCT puasrpos OC-7 ¢ yawoii kpusoit upo-

HMLE B AMYAb-
peTofRALTPA.

WA BTPAMM

(hax = 420 ux). Yeramopaeno, 4T0 BCe BEUECTa, BBOL

VI, C
B e Yira fv} B a}u:cuucrn 0T MAKCHMYMa DOrIomeHns
bHO gencHORANARPORAHIKX auyascmil (rpammna OponyCKAHNA CBETO-
§ aMyabcEil Koo(ppmipment KOHTPACTHOCTH BCEX
MT:I:IHI ::::il ?:: Fym;::oc;.l}, 111:- HEBEANPOBAA0 ETO DINAHEE HA onpeaeae-
CROTOMYRCTRUTE LHOCTH B Koappuumenton

Torenuraz © u B goacmreseil maMepenu B
. ““:p‘:;.ﬂ;mq :;mirpmﬁnunu H PTYTHOM KAOelhHOM :mex‘-::punu
oremimaios npusefiens » vaba. { n2 Jlan

- TBRHHO, HHER pejloEc-II
-"Pﬂpaunn: u?:z::nmia: raGa. 1 W 2 SRCOEPUMENTAALEMY JANNKX BREICHN
Caenyomue koapdumimenT:

{mpmawrunsnod, ¢ S-m ¢ (3 +

K — oruo MY TR
™ twane colcrpennoll CRETOTYRCTENTEALNOCTH
4 Au)-cencafnansanneil) ¢ SNUCHTOPAMA K BEINTHES qYBCTERTEALBOCTR DpRMNTHEROR

143

METAHOAE OTHOCHATEALRO



: Tafauna |
LI LT Ha
T:I-uﬂ- -.M_. . 5""‘"‘“' yeeTureasnoers OM39
= K
4 8 2 yamces |
i et g (3.3 -
i A e
! - EE 'H! Ei §!:: a{
'Ilallpnnl sMyascun < ’:_n salml ot
. W
- AgNO, ** ' = b z i
Mi 3|8 |5 [=0m|om
— OTRORN. - | oroscabyremnangen) ruasoanmoruasogonus- 5 |™
- —— i — | mmTRacyavgar
FAIEE & JomeammYessmnd ——— j - |15 |& 100
n_.,,h — h [T — m. I: ] + |2 & 1] 0.5 | —1,05
et e e | 712 |2 |2l
i 30
‘r'-;hm T oy 1
h m
HANEN & _ 0 10 10
_-“ e r—
4-‘“““-: h-l + g : ﬁ 0% 107
m
€
| 302 Wil e
AzmE : - b 1] a5 X} .
T e 7405 [ 2]en] e
T . e
: - -] 100
T — e s s |42 |2 fenlia
ﬂ—ﬂ-r_.q_ml : el Pod R B L0 TR
h_-h\'ﬁ—- + rlu &’ | |0®|om
. : n"r : g L2078

E{ PO o) newrgs smomn mepes specwreIe
SoRamns 3o TANOrD sHETe Bag. DR SOTOpOM TPOmETS SR s TDemema ) 5—08

SUre jepponmanmy-sosa. Tixww ofpasos. ASUETTEDOSASEE INDOR DacE
Hm-“-ﬂ—-mcfﬂ.’}

artsena
®an Jedcrame aoacs capedpa
:ug. (SEIRNTE op m:ﬂ—'m.nn——-mm
[ ————— 2 ot gporewamms occTaEOAETAIRATE cRECIiEIEATIE 10
e — . _mm'm"mm‘“:
T -m-ﬂm#ﬁ;‘_ i




¢ o I'Er:- Au)-nenrpon, obpasonanmuxcy p n?umcu :i:-
neutn ACHO Ke Hammu ARHHNM, Xapakrep mamsnms Kpach-

T — T ‘24 colicTBOHHYIO WyBCTRETEN
o BHOCTL npa
— — i ———— AMYABC ALCHA DS OAMHAKOB Kak Na mpuMH-
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METEALEME TPEpoc
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. - . r Jan e Abacumexell fonoxmMTeIsuoo maenenno tbepponmannna xaaus
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- — - - . SAGKTPOXHMNWECKEX  HOTeMINA- I
-y m - = 3 : o — =  20m) OTHOCMTeALEO BAZERTHOR ok 11 o o
By = = -3 :.E‘; 3 = et B ~somu AgBr mpm 208 K u pAg "‘"!In 0.5 — 1t
g = - o . = B 80 0t -4 -
7 s *: & - » = | nm ~ Epscwream 1—-X1 o » vafia. 1, _Eln "':;1
— _ 5 = | ux LA AE = (In v1) AT, v = {0m LI . 81
Br 298K
5 phg 8.0

|

-'.-'—""-‘-‘h -"“-:-_.- _' '.llnmmuurmneiﬁ::ﬁ+ﬂﬁ}-mﬁlml,mn
s b —— i IMETHEHYW, 9T0 MOKeT OHTh CBAZAHO © smedl mabuparearsocTso azcopSoum
—— Ha UeHTpax cepumcroll cemcmmamsammm.

Ha puc. 2 npusesiena cxeMa pacmoaoWEREA BMCHINX 3aNOIWEHNMY daeKTpOR-
Yposuedt mecaejopaEEMX Kpacurenedl (B mKade JICKTPOXMMEWECKEX moTeH-
0B) orEOCHTEARHO BaxenTHo#l soEW AgHal. Pasawame norennmazon, mamepen-
X ornocureasno Ag/AgCl-aaextpona m B.K.5., B npejenax ToumocTH rpadm-
BCEOTo sxcuepmMenta necymecrsenno. [lorenuman cucress [Fe(CN), P/[Fe(CN)g M
KETRALHO H.K.9. pasen 0,12 B.
RAK caenyer ma pme. 2, oKECARTEALHEE DOTERINAIN Kpacwresed |—IV, mpm-
SOAMRY & XuMuveckofl cencnfmamaanun, Goasme, ves notennman wona [Fe(CN) .
TEM Moswer GuTh cBAsaa MeELmAR apPexTHRHOCTS XHMEueckofl cencuOmANZa-

N —

A i agat E OpRMETHEN ascull Kpacmreasum B cpassemmu ¢ momom [Fe(CN)l*.

TR, '-“a—.m hlpmnmhmmmnn agauTEBHOTO »dpdexTa npu BBe-
- = it KAJMA CBA3aHO ¢ BHTECHE-

‘“-"f"""" ' ..-m: ﬂ;"“""m ;gli'd#mnppo%hl" . Oamaxo, xax Guao

COSNMAILHMMN onuTaMi (cM. Hinke), GepponMaRim] KAaJImA 118 paia

. - . 2 - acu wuoll cencufmansannm
. ' g Aake yseamampaetr #pPeKTHRHOCTE COEKTPA A
; 0 0lao Gu menosmomuum npn fecopbrun xpacereas. [lo-suammoxy, KoMDoIMIHA

m e -

o~ v~ SCEYeAL + depponmanm; Kaams, TAK e KAk # OXHH (QepponNAENI Kaams,
""‘M“' My ®CBewmBaer npaxtiseckm moamwil saxsar mupox Aghal.
q.m,hin..m N _VTeyTeTame mam Manas peANYNHA XEMudecKoll cemcHNORIMIANEMN KPacWTeIAME
' . E bo.'ﬁﬂmpmgm c0 SHATHTEILEOH BEPORTHOCTEID NOCIEAYIOmed
~— - ek ANPOK KPACHTEAR B BAJEHTHYIO 30HY AN HOBEPXHOCT-

_:'. .--.my :
fé . 2 npumese OUeROTHHEE gA JEHIEN ANPKR EpacETean (10 ee
¥ 1M} ;zm:lm} B ml.nm‘l‘l oT SHEepPreTHYecKoll meam MemAY
p THoll aomodl B yposneM AMPRE KPacHTeAR (AE®). Onenxa caeaana Aas 9acTor-
u® $axropa, pasmoro 10'® [14). Taxmu o6pasox, pas AE" < (:;i B spema xma-
!.‘_'. KN KpacHTeas He J0KHO UPeSHIATE 107%* cex, 1. €. Bepo-
£ ETh ee m‘;p B BAJENTHYI 30HY AeHCTBHTEIBNO BEIMKA. Coraacuo pa-
7], WIJKEKNMA AWMPOK KPACHTEAR B ray6s AgBr(J)-umxpoxpmcrazzos upm
8.0 nabaopaeren nan xpacwreseit ¢ £l > 0,85 B (AE® = 0.35 B).
UPeAnoaoAKETH, 9TO BePOATHOCTH BAXBATA INPOK MHlltnu:nﬁnmlwg:;
~UME 8 npucyrersEm (eppoNNANNIA KAAMA OCTAeTCH Takoll e, Kak
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mw.mﬂnmmn HRPaxpoMaTHIeCKEX cacen, mr | 5 Oagastares 1047 g Pt
pAg c“"“mm. “"'fm""'"‘ KPacuTeAnMN, anauNTeARHO BOapacTaeT NPH HOHID . o 10 » 0.29 1'86
PYOIEX Coetmmernsii Iml. ?m B SMYALCHIO pasamumuX cymepcencuGuans B » 4 1050 1,04 Fil
suncnen. B sacroe - Mexanmam jefictens oTHX hmpu. HEJOCT, o i 5 Brogmaca ao wpacurean 0.98 1,08
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a m.m“::mm':c’;‘: :‘f: .l Erllrpu;ﬂﬁummpuu Momer G consal f ¢ 20 ::‘m S };ﬂ
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HOCTH B ajicopGuponammox mm:.m HOAOCH KpPacmTean M ero © |i » i: g :g nx 0,60 1,73
A mposeprE srof wn omuTa b

; AL, 11" Gl o B smaveswe D w
E-'?l:mc.;.n 3,3 ~nm.u-9.1’! .E'fﬁ'.ﬁ.ﬂ{plp?m!g:m“mp" ;"’}mﬁ; # . __-‘-un., B omerax ¢ cynepoencuOuaNIRTOPOM 38 Dygy HPEWITO
mm:m (Kp-1) n 3,3 “ARITRATHANCNTAKAPGouManmuBouna (Kp-2) » vonse §

X 0 BOJHO-3e
e0. Kpome roro, tle'l'n!y:::::f::! Pactsopax Ges AgHal-omyancum n ¢ 100

MHOCTL cencubmanamponanmoii AgHal-axy
BAHA B lll.:l::l:"ll 0T PAZ m upRcyTcTRNA cymepcencnbuanaatopa — A

i Ga. 1 m2 Ma
Hoayqe crapaen na puc. 1—6 w » 12
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5 ',-:m noraomemnmn Kp-1 [:“ = 4-10-* M)’ 3% -50M DOARO-KEANTHNOBOM PACTBOPE
max pAg

=l — 5,0; 4—6 — 8,1; 7—3 — 8,0,
TARBANEN PACTRODS Dpm 400 C, w1, 4, 7 — B 2, 5. 0 — 156; 8, 8, 8 — 00

4
|
7
] 7200 A,

soik memn x L SATHE OB ; # — mocae Nofanaewms x pactsopy AgHal-ssyancu: ¥ = BOST
m'ﬁmmmw » IPR o10M B smumuoil oGaacT B AgHalsuymcan nomwomenarenosun pacrsopon. Komwrpainn messvemu — 1.5%: Kpacemeas —

rnm':';k' " YKazaumoumy mpopyxry 3 = 440 mwm, owenmgno ¥ Momua; AgHal — 0,14 wom/a. Hswepenne HPORERENO wepes {5 MIEN HOCIE RBSIFUNN KPACKTEAY

Kpacureasn. Anago npucoesunenns. Heaaruma 1o e . ;s

» TENHEG 3 PaoaRT A e banzomn ACTBOPY KPACHTENR BHBHBACT
R’E’mﬂnm; ~ "MWT mm' HOFZOmMENER KpackyeRRl MeeThe N 110 ;:Fa::i:: l:m:::m-m;:::mm“:gﬂr purencusnocTs M-mozocu m
Pax mabmopaworca n gaR Mmonaerey o it 88 B nnl“m! oBoAHOBYI0 00AACTH BA CHET CHIDKeNEA WWTER-
. poanopan noaoca (Agax = 1070 mm)

TR KopoTkoBoARoBOf modock. [lamimo
PHa gam Kp-1, apcopbuposanuoro ua
T80 4 , TOTAOMENHE BOJHO-IKEAATHHOBO
s M OTmewaer JJ[A-wommaexcad ¢ sojoll W wean

AgHal » M-cocrommum (pme. 3.
ro pacrsopa » obascrm T10—

HBHOCTL
HOBOM pacteg v anenraxap6
runolt m H-arperaram xpacure-

HIeHRN pAg 1o 5.6 70 mpomexo, BHIHMO Peaxnun
. ANT, no-
Arlﬁlﬂmmohfmlﬁpl B HuTePBAze pAg = 6,1 + §,

Mano. Taxum o6pason. »

Thopax BRX B B . 5o Hpoaykras ero pacoaja.

PAG = 6.1 Npacurean wecrabuanma, B OANO-CHNPTOBMX Ha pue. 4 aa sasmcumocTs moraomenns Kp-1 o7 xounes-
86 cocranaser UpuMepno 25 m'l'ltl uoaypacnaza Kp-1 il .A;:f:ﬁ!:::?aﬁﬂpi pomwkenun pAg B umrepsaxe or 7,6 no 4.6
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Haba01aeTcA POCT HHTEHCHBHOCTH NOJOCK AAcoPOMPOBANNOTO KpacwTeasn %%

vopuit ee runcoxposunit casur. C pocrom n:nl:;rplm HOHOB Ag* Boapacy
BANHOIO K Hecce BHCTAMBANMA SMyy

;l-.nﬁlnmn aacopbupo m e :

p.q 48, .

0IKHO :

npeanoaouurs, wro upu apcopbumm ua AgHal kpacureas of :
goxmaexe Tama [Kp — Agho/AgHall, ¥Yseawdenne MuTeHCHBHOCTH DOTZome
® cTabnabHOCTH AACOPGMPOBAHNOTO KPACHTENR HPH YMEHLIIEHHN PAZ, Beposry
CBABAHOD ¢ YBOAMYEHNEM KORIEHTPALEN KOMILIEKCA BCAGACTIEE POCTA NOBEPIBOCTH
woumenrpauun womon Ag*. I'mmcoxpommmil cusur M-nonocu ofycaonaen u:
HieM DOAMMETHHOBOTO COCTOAHNA HPR o0pasoBaHNE CBASH MemAy Agh, u
LATENBHO JAPAEeHHNME METHHOBWME YrAepoOHLME ATOMAMM.

l.ﬂtl!l:npﬂ noraomenun  Kp-1 »
MV A nn cymep-
concORARIATOR u—im npn pAg 5,6
Beegenue cynepconcubuimiaropa 4 6 — vepey
wpocwrenen; 7,8 — umpes 5 owmm; § — wepes
.'vﬂ}jl--llnl- nocde wpacrean. Bpesn

GeTANBANIUS DMYAMCHN BPH W' C nocae e

| peWmA KpACWTRAM, MMH: 1, 4 — B8, 8,7 — 10
A =10 — 10

L

SR

4 -
» e
e =

o0

o L
fa0 L

.MH EANSATOPA B IMYJARCHI C pAg 7.6 peaxo moBMmAET
e warﬁ:;:ﬁu up:cgn:. Menee APKO BWPAHKEN OTOT adext npn

aGAOANETCH YMEHBIENNE HETEHCHBHOCTR
B ‘ﬁhﬁqm“. F:: ;:ﬁﬁn l:f::ﬁ:a :aﬂm pupaKennoe crauananpynomes aedi-
4 [ An(n-ammama)peanporcpaar upa pAg 5,0 u ocobemun upa pAg 7.6, ilpl“lal
1 ™ aedtcrnue npgmmnir samanme wabura wonos Ag*. Kpowe Toro, cymepes
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Puc. 4. noraomenns  Kp-d .
amyanenn (1, 3, §) m » 'P“ -

nux pAg % '
PAR: @ — 4 0; 6 —5.8; o — 70
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s HORHOM POBOJNMOCTH MOJEALHMX MEKPOKPHCTALIOR WPOBOTR-
A ycopepmescTroBanHofl HaMR wMmyascuoit Meroxnxke IammasTona u Fpeam
L , cocronmedl B HAAC/KENNN HA MUKPOKPHCTALIM HMOYARCOB 2AEKTPHYLCKOTO
g R CBeTA, MPWYEM nocaegEEl HAKAAAWBOETCR © mexoTopoit sanepmkoil oTHO-
feanuo mepsoro, Bpemn peiaxcamum Doia BHyTPH EPHCTAZIA T ONCHNBAIN 1O
HBHN, B TéweNNHE® KOTOPOro OTHOCHTEALHOE YHCAO MEKPOKPHCTAAAOB CO cMeme-
poB mposiBaennn AK AHOAY COCTABARAD {/e. Houmyo npooIEMOCTh OTPE-
dopuyae 0 = e/t, rae &€ — AMNIEKTPINECKAA nponmmaesocts Gposme-

M 110
ACACHES BEANTHNE BHYTPEHHErO DACKTPHIECKOro NOIR B MOJICABMEX MEK-
AIAAX TPOBOJMAR DO HIMEPEHII0 BeTHTHHE HAJATACMOTO BHOMIHETO WM-
pro aaekTpmseckoro moan E, npu KoTopoM AOCTHTANACH MAKCHMAILHAS
IMOTPHA (EHTPOB MPOABACHMA, T. €. pocae SACTHYHOTO HpORRICHEA MEEPOKPR-
OB BOG BIUMIMEE SACTHI cepebpa OKAIKBAINCE CMOMEHHEME B HATPABJICHNR
ureasmoro saexrpopa (A = 1).
eunxponmoM aelicTann HA MERPOKPHCTALAN MMIYALCOR poaf W CBETA
LHAA ACHMMETPHA HCHTPOR pposnaenns (A = {) mabawjaeTcs B TOM
OTjia BHCmNCe HAJaTAeMOe HA MEKPOKPHCTAIAN JACKTPRIELCKOS mOIe

Biie snyTpenmero HACKTPWIECKOTO HOAR. B sroM cayuae DpemMymecTsemuui
NCXOART NoA AeicTEREM BUOMHETD

Rl oropaexTponon B MIKpOKPECTALIAX PO
ERTPUNMGCKOTO mOAA W NEBTPH TPORBICHIA ofpaayTca B OCHOBHOM B HAIPABAL-
B NodomuTensHoro ACKTPOAA. B MPOTHBHOM CAYHA® Tonorpadgua nesTpos Hpo-
SEHRA B MEKPOKpPHCTAATAX onpeleaneTca ganpasiesnes apeiipa doToanexTpo-
I8 103 peficrames BHyTPERANX DARKTPITCCKIY moaedt [1] M ACHMMETDEA UEHTPOB
e, DMk uO pabmopaeToA.
L ACnpenenenme CBETOMYBCTBRTEALBOCTH go ray(ERe COEKTPAILEOD cencuinIn-
OBannux AgBr(J)-smkpoxpucTaiion HPAKTHYIECKHN HNPEMCHACMEX doToamyab-
- rpanaenna B 0,6 %-mox pacTsope THO-

M METOROM HOCASA0BATOABHOTO
OEHCAEHHEM NOBePXHOCTHRX NeENTPpoOR CEpu-




P, 5. BammenvocTs cpeTovyscTsuTexsocTd S () @ naoTnocts
n _‘h"{ﬂ n R wyaam D, () or spesenn Tpas-
'--MIﬂ“ml—m—-?;l-u—.I

EORPXHOCTH MNKPOKPHCTAAAOD HE NPONCXOINT YBEANTENNA HOBNEHNTDALAR 0=
IIKHMX  TEMBOBRX 38PAJ0D. :
_.'-.-. afcoplumum HA MEKPOKPHCTAZAAX Kpacureaeil ¢ paszamumolt panuol
ey wiopoil menn (¢ ogmolt W Tolt we Kommestpaimed 0,36-40* wmoas/moan
) DpRBEAO K BHBOAY, MTO WEM JLIMHHEE NeNh DOANMETHROBOTO KPacHTeAR, TEM
bie YBeJANUeHEe WOHEOR NPOROIMMOCTH. [Mo-smuMony, DOINMETRIORAN NeUL
SECTHYHO CHAAMBAOT NOJNIGKENC BOHK cepeGpa ua nopepxuocrn MK, npurom Teu
oaLme, wem oma gamimee (puc. 3).

m Bneprme pabmofazocs, 9T0 ecam jo aicoplmmEn Ha MEEPOKPRCTAAIAX
IPACHTEAS PN SKCOONMPOBANIN €TI0 HMIYJALCOM CBETA CHEAXPORNO ¢ EMIOYALCOM
M MAKCHMANLHAN ACHMMETPHA HEHTPOR npoABIENNA AOCTHTAETCR OPR peaETHES
Miemnoro saexrpuaeckoro noan E, pasuoi 2 5 xB/cs, To nocae azcoplumn Kpacs-
%an | waw 11 ona poermraeres npu E = 5 xB/ew. Ancoplums Mepoiianuuonoro
| (I11) me mamensmer mexomuolt seamwumun E (pue. 4). Hexonn wa avoro,
MORHO 1peANOAOHNTH, YT0 ANCOPOIEA Ha MUKPOKPHCTAIAAX AHNONHEX BN KaTH-
AN Kpacureneil npupoAMT K YBEAWICHNWO B HEX BHYTPeHHNX SACKTPUICCKRX
WA, AjncopSmun MePOUMAHNNOBOTO KPACHTEL 111 » cuay saexrpomeliTpaisso-
g 3'“' MOJEKYAN HO HAMEHALT HOXO/HOM BEAMUMHM BEYTPCMIETD AAEKTPUELCROTO

¥ mecemenGuamsuponanux AgBr(J)-ouyancuil co CPEAMIN PASMEPON MEEPO-
“raaaon 0,5—0,8 uxm po nx cuekTpaasnoil coNCHONANSAITNN MEKPORPRCTAIIN
ST DassoMepHOe PACTPEACACHES CHETONY DETBUTEALBOCTH BO rayGune (pue. 5, ).

MUKPOKPHCTAAIOB KATROWHMM KpacH-

CueKTpaaLHOfN cononbuaNsAIMN OTHX

: I pacnpejesense CBeroYyBCTBUTRALHOCTH O rayGume MEMEHRCTCH MANO
APRe, 5. 6), a nocae cnexTpasbnol comCHOMANIAIN KATHONHEM KDPACHTEACM \
MERCuMym  cpevowywersureasnocTn HalawpaeTca B poanosepxuocTHoil obaacTH
APBe. 5, 6), vax sie Kax W mMOCAE CHCMOMAMIALIMN HHNOMMEDN xpacwreaex 1 (pue. 5, 2).

BAIUHA ME PO I HIE0 BEM KpacHTeIeM 111 me maMenAeT RCXOAROE pacnpe-
CROTOMYBCTBNTEABHOCTH 1O ray0uie MEKPOKPHCTAIAA. B sanmcmmocT®
ajcopbuposanmux xpecnreseit nabawasercs

pABANYHOE PACHpeiencHne

tkoll NAOTHOCTH BYANN NO FAYOEE® MEKPORPHCTALIOD (em. pme. 5, 6).

o6pason, apcoplius BA MEKPOKPRCTALIAX kpacurenell 8 GoanumucTse
eACHNA CHETOYYBCTBHTEALEOCTH B ONTE-

ecko BAOTHOCTH BYAAN DO BX rayOune, 910 PacHPECALHNE PAIANTRO H SABMCUT
158



upHBOART K o : i oo ARIDKHOCTS N0BEPXHOCTHMX WM MoAmOBePTHOCTIHIL pet-

NPOABTCHNA. HIMEHOHHe TAKKO JABNCHT OT THOA AACOPGMPOBAHHOTD Kpye by e ;T WpHpoAN ancopbupywmero kpacuress, }'m;l:ri-:';:f pan-
g ; Mx HocKTeel aapsa o NEIN RATHOHHOTO KpacuTeas PocT momnoll mpomoxmMocTH
BCEX THIOB HA XHMEYECKE cencmOMARINpoDaRNEX K DRCTARS BIIAGTCH, HO-BUMMOMY, B Pe3YAbTATE CRASHBANMA WOHOR cepelpa meTunonof

rayGune (oM. puc. 6). ﬂn—m.-mw HA pacnpeneacnne
HOBKX JAPMKCHHLY YACTHY AHATHTEALHO O :
anseTaEoBOR menm kpacwrean [11), womwuo ofnAcHuTs, Hapaay ¢ axnenTHpoBa-

AN3ANNIL k —
Toayuemiue PesyIsTaTs NOKSAHBAIT, 410 ANCOPOLMA KpacHTeeR na xmue | WM PoTodaeKTPOROB [12], TaKike n chAaMBanuem noj1bH

CKll -mﬁulpt:qm mml;?m K m“.:'“ e _ PXEOCTH MHKPOKPHCTALAA MOJEKYIAME upacmnn;“: S e e

mlhnmﬂm HX WOHHBA WPODOAUMOCTS, Buyell ..o, ,

¥ W3 OTHX JNANHMX, gecencubuaman
; Pywomee pefictane kpacureasn » obas-
COGOYRENEOTO LOTAOMENEA MHKPOKPHCTANLA, YBOANNURAKIECCH ¢ Y THEOHNOM

A B3 CRAGAHHOTO, MOHO BAKAWYHETL, YTo B AMYALCROHBOM MHKPOKpHE-
ETAIAR CYMECTRYCT JIBA BHJA BHYTPOHHAX 3AeKTPudeckux noaed. [Tepsoe aAeKTPR-

J 2 o m — TeMHoBO® — ofpaayerca o Bpems aacoplmum na MILK POK PHCTAAIE
», HYHHX SAPAKERHMX COLTMHCHNE W UPOM3NOANT nepepacHpeieIenme KoHIeH-
bl o 15 TEMHOBHX 3apajion B obueme Muxpoxpucraraa. Bropoe saexrpuueckoe
| i ? ofpasyerca Bo BpeMa jAellCTREA HA MEKPOKDHCTANIM CHOTA W ofiycaonaeno
i 7 iToM Komnentpanuli gorosaexrponon. Iror rpagment KomuemTpammii ompe-
4 E pasmoil cRopocTe0 meliTpaamsamuN $OTOMNCKTPONOD B PARANMMME Ha-
e a5 OTAX MEKPOKPHCTANNA, ODPWIMHOR Wero ABARETCS HePABHOMEPHOE DACHIpedcIeHES
b | g HX 3apajgon B o0BeMe MHKDPOKpHCTANAA.
\ o  Mo-muammomy, mabaopaemoe namgume Kpacuresed na cnolicTha MIEpPOKpRCTaZ-
! i'_; 0 - 208 neassn oOBACHATE TOABKO € TOYKH APEHHA MIEKTPONOAKICNTOPHEX HAN BICK-
hEs IponojoRopEEX coficts agcopbupoBannkx Kpacwreaed Ges y9eTa TeMHOBHX Hpo-
- penmee ‘.-,r“,. ] [CcoB, NPONCXOAAMEX UPH WX agcopbmmn.
- mo rayGume. Kpacmrexs, w]
e e JAHTEPATYPA
e s~ . Ay . B, Malinowski J.— J. Phologr. Sei., 1964,
| u ""’ﬁ:'.'" | rmrted n mmm"w.ﬂ“‘iﬁ vl Tz, p. 143—155.
: uze. L 1B, e, 247251, 9, Keassancon 3. B.— Hypn. mays. u ppuxa,
| o sapai. 1ot sapaa melirpaamsyeres moj & Tanl T.— Photogr. Sci. and Eng., 1974, gororpadun u  xumesarorpagun, 1063,
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HEME A TeHEPAINE HNROCERYIINEY MMIYALCOB B JA3€Pax Ha neommug

Rae.

Buoe reRepamua  YARTPAROPOTKHX HMOYALCOD Habawoianach gay
mull;z-mm. copepsanguy pacrsop [IMK Ne 3055 ul-rruﬁa.‘--
noanemmde nosgnee Goaee NeTAALHNE BCCACAOBANMA HOKAZAAN [11], wrg g cuy
HIMPOKOTO CUEKTPA FEHEPAINH M HPH WCHOTLIOBARRN YKAIAHHOTO 3aThopy pem
PUPYIOTCA He OTMHOWNWE KOPOTKME MMIYALCH, & FPYIUM HMIYILCON ¢ penei rag
reanniocTsio ~A40 meex. [Tpn 9T0M COEKTP MANYNCHNA HMECT XAOTHWECKYM prpes
TYPY, He NOBTOPANMYIOCA OT BCOKMKN K penwmue. Bee 010 ykaswsaer na v
BpeMA PeJAKCAINE ITOr0 OACCHBHOTO 34TBOPA BHAUMTEALNHO DOJLING 1L1HTeILe
omeasnux faoxryanuonunx muabpocon, 1. e. T > 61 = (CAV)™'. Ecan oneumes
BPEM: PEAAKCANNN 34THOPA 1O CPEHER JANTEALHOCTH IeHEPHPYCMMX Wa aKomy 0,4-107%), npuues weawsmua kpanro
HOM Hepoje rpymu, To 0o oKaaMsaetcA nopiaka 40 ncex. oxyvennan nawy aie spestst peaxcaumn t. He ocrananansanch ua xoppeasmmn womay
s SRS SR e apu Rcmoxi0sauny ApyTer %8 CTPYKTYPOIil MOJICKYA noAMMeTHHONMX Kpackreae n Apyrmm r;wu“*r:':,::
u famska x meawwnme, wamepenuoli MevogoM Boabyuiawmero m aom: ME TAPAKTEPHCTHRAMM OTHX MOAEKYJ, OTMETHM AEmL, 97O nu-nu.mron‘
mvayasca [14], MM SCROPOCTHIM) KAHATOM 1e3AKTHBAINN B030YRIEHHOTO CocTomMMS O pi;_

Taxmu ofpasow, no seawwume T paccumumil 3aTBOP © PACTHOPOM Kpacums MRKIIM BPEMA PeIAKCAIEN, ABAA0TCH Gesuaayvatesuue nepexos » peaya-
iy PAKTACKE ORAJAICH NOUPHIONHN [1n FeNCPALN oTACIMIME M 8 BEYTPenIeH KOHNCPCHH N3 BOAGYHACHNOTO CHUTICTHOID COCTONMNA B 0CHORNOE

o
L

e JIRYMA He3ABHCHMEMH MeToamm, ()
gasMCHMOCTH Kodddunuenta npuuyuu:immp. o1 THOCTH
g _Z'H" ]l a le‘l — Hi HaMepennn KBAHTOBOrG BHX0oga q0: - g2 ]
s xpacurenedl 1201, T P
- ! HHLIB IPEIIBEI. 'Pﬂ.ﬂlltcl.l.lll lml.'m}lunux pm
BOpoB
AINCH ASRANMME B Ananasone ot 0,14 go 40 ncex [mﬂn:ﬁinpﬁaﬂ:

;' i N 3955}. TEH.H ﬂ-ﬁp.m.‘ na
JOURARAHOBLX KpacuTesedl peswanna 1 ﬂll:u'::: HOBMYX  CHHTe3HPOBaMNM X

HOTHMX HMIOYALCOB B JA3EPE HA HEOXMMOBOM CTEKJAE ¢ MWPOKHM CHEKTPOM re o pue. 4). Ha v10 yxasumsawr n maiue anavenns 1

umi, Huawe rovops, on we obecneannan nommyio caMocHRx powusamuo ::n, B amox mocHe ... £y

OTHOMENAR DacCHBHME 3aTROp © poM kpacmrean N 3955 amass KASECTBE NACCHBHOIO 3ATBOPA B NA3eDEe Ha HeoJUMOBOM CTOKI® HAME OwIE me-

%ﬁm aa IBIOﬁI «Eastman Kodak» ¢ pacraopan TIM BAHK ABa PacTBOPa momwX Kpacwreaedi: Ne 3282 ¥V w 3323 ¥ — » murpo-
B X30 n EK- B 1.2-quxaopatane ¢ spemenavn pesancs EMeomux spevena peaaxcamn 1,5 1 2,2 ncew coorvercreenno. Haywe-

IIIIHEH e lﬁ-'ﬂ o vemno [15]. ] | cm HO-BPeMEHHEE XaPaKTe PHCTHKR STOT0 183D, TPEIEM TINTEALHOCTSH
JPCAUPUHAIN NONMTKY YMEHLITHTL BPEMS PexaKcaimm 3aTBOPa ¢ KpME BEPNPYeMEX HMIYJALCOB HMAMEPANACH C NOMONMBI CKOPocTHOTO doToxpomorpada
s G apesenauM paspemennem 1,5 ncex. Hecaeposamma moxasaam [21], wro remepa-
%6 KORNCHTPHPOBANAMX DACTBOPOB KPACHTENS HDH COOTBETCTSY ey DUAWE XAPAKTEPHCTHEH H3AYICHEA ¢ HOBWMME GHCTPO PeAAKCHPYRUUIME DacCs-
Kooddunmenta Wmm,um (upm coxpanenum neawvRm M BATBOPAMM CYMECTROHAO OTANTAITCA OT XAPAKTEPHCTHE, DOAYSEHHMX ©
upu !m::mmmmml e %) ml' Briro naitzeno, wo § oM kpacurean N 3055,
WRETCH MOYTH B mm Ox 01 1 My f10 3 MM Bpems pesaxcanui coxpe PHHAR KAPTHHA MAAywenus ¢ GHCTPo PeAAKCHPYIOUTNME 3ATBOPAME Hpe-
O St " pn;. ARAKO npi paboTe ¢ TAKMMN TORKHMIN CAOAMM HAOANANE ianer coboit nemouxy npaxTuveckn peersa ogunownux ¥YKH, cpeanas janrens-
BaeT Ha mecrabmanumoers m' PIHC CHEKTPA 0T BCUMINKN K BOMMIKE, ¥10 YRANE iTh KOTOPMX B HAYAAe NENOYKH PABHA 2 NCER, A NNKODAS MOIBOCTL NX COCTAD-
Hasu raxsme nposogmaae SESSODA. ' 8t okoa0 0,5-10° Br, 4to spagercs peKoPIHEM 418 Taxoro Tuma aasepa. Tloay-
s » m,“," 10 HCCNEOBAHMI0 BAMANMA UPHPOIN PICTRE BHE PE3yALTATH YRAIUBAWT WA TO, WO B AMINOM CIySae OCYIECTRAACTCA
Bamo 17 pasamwannx pacrso Pa kpacareas Ne3955 [17). Buno wonoass B BMEAR camocuuxponmsamma Mo, NoCKoawKy ateck T = (CAv)™ Huunum
ThOpuTean (mamemsncy mm“ W HAIEHO, 4T0 T ammCHT OT HpHPOTM P AN TaxsKe, YTO YKABAHNEE HTACCHBHER 3aTBOPH 061a100T JOCTATONNO RM
(v = 15-1071* cox) m' bE0 pas). Hammensmmy wpememem pesaxcal Mieckodt m goroxmmuaeckodt croifkocT. S
HOZA, OfHaKD MAET PacTBOD Kpacwreas » cmecwm 50% momu n 50% o Taxun obpasom, cosjan spdexTanumii naccunuudl sareop LA AIEPA H
' OTOT pacTROP okasancs HecTofinmy, _ IMOBOM cTeRae, ofaagaonuuii MEHBIIM BPeMEREM PeJAKCALEN, qeM Y BOEX HI=

¢ »e HACCHBEOTO 3arno THHX B HACTOMmME® BPeMA NACCHBHMX 3aTBOPOB.
.mm-;:‘“"m '*Hmm e DHCKA yTel CoafamiA 3ATROPA C MERMEN B macronmee npesn gmceurmue UMITYTBCH HAXOJAT "'“‘Lﬁ.’l“_“ﬂf;
ot G “m“lpﬁﬂmm CHERTPI moraomenma u mosmmecnenint P& M WORAGey Taxnx 7asepon NOABIIACH HOBAA 00IACTS MCCAEA uayvemmn Guct-
B upn pasamenmux e PUX Kpacureaeli » pasamummx pactTsopuTeIit YIRUAR cuexTpocKomMA, KOTOPA YCUOMHO HCHOALIYETCR uplhu:hll bt
10 Kpaitueit uepe Iﬂmlnm“m 8. B nccxeqonammux pacTsopax OORAE POTERamux uponeccos [22, 23]. B guanxe — 970 “"',’é‘ “-':nnux cocToRHm
IMuECH 0o cpomm cnexTp AlE 1am Go puw MOZeKyn kpacmTenei, pasit MBHNE nponecc HAeKTPOHHLX M KoaebaTeapANX BO cm ranell SAPRA B
pockerennoro cocrommun b .- PAKTEPHCTHRAM, & TaKe BpeMenes PelaR BRcs opramiriockins Mook y, peAIKCAIONINE POUCCH HockTeseh SoPETE b
2 SHHPORO I MKRAX W ap.; B XuMEE — NPONEcCH @m:m“. § pacTeopax ®m Ap.;

CHEKTPa noraomenus. WM T npu pabore ma kopoTroBoamosoil M e CTAGIALHLIX pajmKaNOR, MePEHOC M“TW“"'L

AR co adpexr "odorny — pureaa, apenmna u T. CAbCH He
Ha 'Emnlu:ﬂ:“ WMOTO OTERCTRENNOTO naccMBROTO 3aTHOPA /LA A B sy mﬁiﬁiﬁﬂ:ﬁn HeoBXOHMO HMETh INKOCEKY "‘iﬂi .:ﬁ:pou 1
N 3955, EK-%{E}““E"; o CUeM pedaxcamum, mempmms, wes y pacurei®s Wi, o6aacTm )\ — 1.00 kM, HENOCPeACTDOHHO mmp.p'ii . o,
. “Ffllllh:u“ 'Lmi - e NTFTM;"“. oraeaa W 'J YBOM CTeRAR, HO ‘H‘H}H«B 0B ApyrEx ofaacTAx :n:l:g:ﬁ‘m, ;; pacTsOpa
cOX AH YCCP, pyxosomnsoro A. M2 B CPATh Tagep mwa pyGime ¢ MACCHEERN a: TJ 5 0,694 sxu. Ommaxo BBMAY

L TSHAHNMHA B aTaHoge, © m}"'ﬂn“’ E? R e i} ot EpaemMEsS s
S bta, = (CAV)™ = (30 -+ 40) moe.

AOBANNI0 CnexTpAALWMX XapakTe “‘
mupyascos Goanme ppeieasoi

0 Ymesn cne tin
Xy posamo 6“““2.; ‘Hommmene Posanmx [IMK. B HOX AH ¥ oy e WEpREW cnexrpa renepamu, AV
H Hx AHaaorom, mrmm BHX Kpacureaeit lll]ll.nnqlmlﬂﬂﬂl:ﬁ.l SSRCTL renepupyestix UMITYTHCOD pasna
Kiuyecx Paame .mmmm“ A =1 ux, pasawaaonexcs . MCKE ke gamreanmocTh TENePHPYEMBX anoro sarsopa (1 = 50 ncex).
eny oy n“!’nm' KRX rpynmuponox  crpyxrypol T A oy e BENMAMIHM BPEMOHN POTAKCAIN BACCHIU U C s AaueasnocTa
FOHE S Pamwe onemen 'le: e CHEKTPR noraomenun X Mm.ﬂ M) UPH noayuenun P MKoCeRyHAMX '::F::’:{:::mun HPEMEHAIT APYTHE
Perakcanum t pacTmopos sTHX Kpac B ey BKO DmKoCeRYH]I) W nmxmlt': :ﬂi:ﬁﬁﬂ;ﬂ KPHCTAIAOR npeolipasonath
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gean xpacwreneit. B nacronmee o
y OCYMECTRIARETCR HAJAVUCHHEN mﬁz:;:;lp:?{‘“::*p‘ Ha Kpacmreanx
0 HOSDOARIOT COIIATE B PACTBOPE KpacwTere Bogee L :
Socrit BOBOYAAIOMEro HaxySenns (puc. 10, 6), Mo sron o, ATHOCTS
. B KIOBETA € DPACTBOpoM “Flfmnaﬁr}m'
pll CPEIOR TACTO CAYHNT CPOGOMAR cTPYR pacTnopa wpar e P00 WOR,
‘¢ Boanmoit CKOPOCTHIO WA CONIA HPAMOYromLHOro t,];::w““" BTeRan-
Pl HA KPACHTENNAX, TAK e KaK W TBePloTeasume n:a" :
peune cp0BojUHON TeHEPAIE, & UPH yeranomke peannr: ik o it
opd — B PAIMAX THIAHTCKOTO MMOYAKCA W cmmpuuu“p.'““mm o
e s 1 KPACKTALE 10 anse ¢ repesesis e
geTof 10, NTO ONM MMEMT, KaK unpasmio, Goxee mmpoxme cnex i
)—200 em™") B cooTeTCTBME © Goabmedt mupmmod mx COeKTPO ol s
_.I; K “-’-}. Boasman MHPHEA COEKTPA reme ]mprlﬁ:;mm
01 panmn KPACHTOANX
HA DPRANBIHANLEYI0 BOSMOKROCTh DOJYICHNA B PEAKEME CAMOCHEY
il MOl MMUYJABCOB 0%eHB Maioll pamressmoctm 8t = (CAv)™. o
BEEe B PEIOHATOP JAA3€PA Ha KPACHTEA® INCHEPrEPYIONNY AJEMEHTON
: omell NPRAMKL) WAN 30MEHA rAYXOTor sepRAia Amdpaxmmonnodl pemer-
SHAYMTEALHO YMEHLIIATH MNPHEY CHPKTPA eHEPAIEN W B TO ke
M DJABHO HAMEHATH IARHY BOAHE reHePAnum B MHPOKEX Dpeaerax (» mpejye-
$ 00J0CH ANMEHECIEHI[NN) ITyTeM NOBOPOTA NPRIME HAN PEMETEN.
afat g . Mi agech He uMeeM BOSMOKHOCTH JACTANLHO OCTAHOBMTHCA HA FCAOBNAX, Weol-
pd -m“m -'f'-" i -:nw“. FRSTISNEM 3atepa. 1 — WIBETA G PACTIODON N ] JEMMX IR TIOAYSEHNA YCHACHEA (a npm Baamamm ofparnoil canam — W remepa-
-m‘—mmf—‘--pmm.‘—m seprnao; § — : B) B pacTRopax KpacHTededl, W wa TPeGOBANNAX, NPEIBABIACMMY K MX CHEKT-
naKauNe ; iy napaserpas [27, 28], Orwernw amms, 910 B ofocHoPaNNN DPRATANOS
OTH A03€POB HA KPACHTEAAX W WX npakTHYeckoll peaimsanum Goxsmym pois
rpax p&u axagesmka AH BCCP B. H. Crenamora m coTpytumsos.
B macTosumpee Bpema MaBECTHO HECKOABKO COT KpacuTeaedl, §a KOTOPMX DOAY-
TENEPAIHA B TOM AN MHOM PescHMe, M B YACTHOCTH B HEMPEPWEROM peicume
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m.:l:':nu BOTO Aasepa » ero rapMommky ¢ A = 530 um [24). Momno gases

WeuES PR DoXySeREE Binymrenmo gl RATOCTIC BoaGymianaero ay-

amumsx cpepax. Tax, ::: maﬁm xombunanmonnoro pacceanus (BKP) » pas-

oo T TAPMORMKI C JTNTEALHOCTED R HAKAUKE WAJIYMCHHEM MONUEHX HEIPOPHBEMX Fa30BMX 333¢PoB. Moaysena re-

10 XoMGuHAImONNOTO Paccenunn mueer PAIRA B 09ens GoabmoM INANABONE AN BOAR — OT 200 go 1200 uy. Ocranosmmcn

Aauny poanu A = 627 um, vonmHoe fih HA 2A36PAX C DOAMMETHHOBWME KPACHTEAAME, KOTOPHE NOABOAKIT HONY-

B onme , BEpecTpaNBaeMYI0 1O uacToTe remepaimo B Gamwned HE-ofaacra murp:
X BHIIE METOAAX Hame . L saMeTm, Wro TPeGOBANMNS, UPENRABANEMEE K PACTOPAM MOIWMEY

ek Mm aax HEHWE JAMHE BOJHH H3Ay9eHBeM 1 pPoHCEORE ety Itnn.nml;?:ux B, P et axvassod CPOsN. ‘::

SN, ; oTANYANTC uil, KOTOPME MPETLABARIOTCR K WEM HPR mC-

POERX nmpegenax, I—lﬂ'-l aToft IeaH WCnoaALSYWT HAafp LHHH B “.m;,zr,,:gg:;:i a.flﬂpur.uﬁlllp:*m! OTMERAIOCH, AAN Aaccun-

1 AN PeAAKCAINN BoafymaeHnoro

HECKHE
TeHEpATOpM coeTa, B EOTOPHX ¢ NOMOmMBI0 Heamuedt aassaxaa i ¢

Xozant upeobpasosanme 0 3aTRopa ppese
ABYX wacTor v, u iy nm“._ TAPMOMEER HEOMMOBOTO Jasepa B : : ». X P ‘II;I;E: ':umn;n n::mlnﬁuzo obycaonaena foasmoll BeposTIO-
WIN €ro TeMuepaTypu Moo n';’n:_n Vi 1 ¥y Hawenenmem opmentammm xpucTatis W Geawnyuare amlfx nepe:c:.llﬂl ¥ HIX COOTBETCTBONNO Ma gpaEToNMR BUX0
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dayuenme s unrepsane 0,7 —1,2 mxwm. o I Illﬂmnnro “fmm p— pamboanmei (famakodt K ejunNnE) W
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Kpacureanx (» roum l;l“:'a:a:uni nepecTpoiikofl MomnO moayuaTs B A83€PAX m
BUKY Heogmmonoro aasepa lzl.I :ﬂam'rmmx KPACHTOANX), WCnOAbays rapue
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K Yae WBAN ’
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TASEPH : i S |; ninapr-m remepami HNEA B

3 HA HOIHMETHHOBBI 9 Pabore [31] coobmaerca o moayweH o aabopatopus
i Tan BAHAKX

X KPACHTEJIAX L 8 Kpacureneit nmanmuoBporo Pﬂ: "f;::“ ”.}:;nui genn W xnpanv&:
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B 1968 r. snepawe Guia NoAyYeRA reepanuA Ha pacTsopax 12 noa

kpacuresedl (AHaNoros menTaxapGOMMANMNOB), HMEIIPMX HOJ0CY NOTAomenyg
obaactn A = 1 ugM, npn poaly:RAenun rETARTCKEM HMOYILCOM € IAHHOR nogm
3 = 1,06 sxm neogmmoBoro aasepa ¢ sarsopos [32]. Maxcmymyyu noaoc reyepay
aemaan b awanasone ot 1,00 g0 1,17 mxu, a mupuna cnexrpos — o1 100 jo 460 eyt
Jlas mexotopux Kpacwreaedl remepanua HabMOAANACH OJHOBPEMEHHO B jByx of.
AACTAX COCKTPA. T

B nameit pabore [33] ocymeersaena remepanms NHKOCEKYHIHLX HMIYAbCoN §
anaepe wa PACTROPAX DOAMMETHHOBMX Kpacureaedl (amanoros nentaxapGommany.
wos) npn soabymenun (WaKawke) nenouRoll yABTPAKOPOTKNX MMIYILcon () =
= 1,06 mxu), remepupyeMux Ja3epoM HA HEOMNMOBOM CTexie, paloTamum
pesiame camocuuxponmsanum Mojl. [lpm stoM mmpuna cnexTpa remepamum aaseny
Ma Kpacuteae okasarack Goxmme wHMpHHM CHOKTPa Bo3BYnAAKMET0 Aasepa u cog-
rasanaa Ave = 250 cxu~'. SameTuu, 9T0 NOAMMETHHOBME KPACHTENN, HCUOALIONE.
uwe » paforax [32, 33], cuereamporann B naGoparopun M. H. Jlesroesa, :

C neawwo swbopa onremansuux pacrsopor IIMK kax axrusuux cpeg » |
[34] mposeneni cucTemaTHUECKEC HCCASOBANNA IOMNHECHENTHMY H [OHEDAMN
mRX xapaxtepucrux Goaee 50 pasamumax [IMK n samanun na ovw xapaxrepucrm
CTPYRTYPM Moaexya kpacwreded. B wacrmocrm, moxasamo, wro npm yseawwemmm
AAmAN DOAUMCTREOBOM NenN, HaYHEaA ¢ n = |, KpanToBui BLxO] JOMBHECTCHINE
CHATANN BOBPACTACT, & 3aTeM najaer. MakcuMaasuuill KBaRTOBMIE BHXOT 3

¥ < - i

SeHEA cooTmeTcTBYeT A = J. [Ipn wccaeioBAHEN TreHepaMONNMX XaDPaKTOPHCR
WAKAYKA PACTBOPOB KPAcHTEdell OCYMECTBAANACH MANYYEHHNEM MOMOWMOYALCA Py
Gumonoro aasepa wam maayvensmem ero rapmommsm A — 347.0 nw. B pafiore -
;&Hﬂﬂﬂ CINCOK KpacuTedeill, nepeRpRBAKIINY AHANASOH CHeKTPA rmmpuu,‘ll._ﬁ
Ao 1040 . .
Teopetuicckme u aKcmepusMenTasnmme MCCABOBARTA TIOMUHECIENTHHX B Té
HepamORHMY XapakTepueTuk pacrsopon [IMK npoBeleHs TAKIRE B pnﬁﬂﬁm
Pl TOATEPARAR BDOA, cpeaannuil B pabore [34), o MakcHumaibHOlH BeANTHRS
Kknautonoro muxona y [IMK ¢ n = 2 + 3. BuGpamu 10 xpacureeit, oGecnesunan:
HEX naannyio mepectpoliky wactorw remepammm » obaactu A = 707 = 1000 me

'

B aasepe na xpacutese pacrso DOTENETHHOBX KPa-
P KPACHTeAA NOMCHIEH B Pe3OHATOP W TeHe] e INMEKOB-OPranuKos W (ESEKOD (CHHTE BOBHX
POJHEKAET B Pe3yABTATE MHOTOKPATHOTO NPOXONA MBAYHEHIs Wepes AKTESHYD ell, mecaeopanMe WX CHEKTPAILEMX M JAPYTEX XAPAKTePHCTHK) HPUBEACT K
:P!H DI OTPAKCIMN OT 36PKAL PesoRATOPA., TTpm orcyrernmm pesomaropa pactsop # Doaee spdexTunnomy HCOOABIOBAHNN DOAMMETHIOBNY Kpacureaeil B KBANTO-
PACHTOAR MOCAE €10 HAKAYKN MOMET CAYHKNTS YCHANTEACM MHTEHCHBHOCTIH WX i DACKTPOHUKE.

BoJ0cs g BOJHM M3AYICHMA, HANPABAACMOTO B HETO, AGKHT B 0
136] ;ﬂmmm Taxoit yomanreas ma pacraope IIMK ommcan » pabore |
Jum;nm mmmu AAA YBEARICHNA MHTEHCHBHOCTH OfHON Ma AWAWI BMEYE
oy HHAIHOHHOTO PACCOANEA B Kaasmure na b = 817.5 nwm. Plﬂlﬂp’p—'&'
lpr owens CA maxyweumnem pyGumosoro JA3ePA ¢ OACCHBHEM HaTBOPOM.
Taxod ﬁumimm“ WAKAUKAX B pacTeopax Kpacureeil momer BOIUMKEYTE
AYUCHEA TPORC Kodppumment yeuwsenus, npu KOTOPOM YCIIeHH® CHoNTaNmoro W
o PONCXOINT 33 ojuH uwpoxoj UEpPEd AKTHBHYIO Cpefy ¢ ﬂﬁP‘“M
PamacEROrO W NePeCTPOeHHOI0 mo YACTOTE nyexa msaywemms. Taxoe :

HA pacTho CRePXHAAYYeHEeM. CBepXI0MITHec
= P:&‘“ lli!ﬁ VMK (imauunonoro psna) n o6aaer A — 800 uupnnepnun o
npu soalyxnennn CAMOCHHXPOHMBOBANMEM W31 yaenneM Pyl

B., Hoskins R.— Nature, 1964,

wl. 204, B 276—277.
_-.-i' . N., Mapxun j.l“{:&. fﬂ;‘
r ' - [l'.lﬂ-ll 1] BI@‘. y Be ]
B c., I
W l‘! H‘ A- .y m=
oCam inchun » HKAT®, 1965,
Bt o 1114,
% B.H., Mapwun A. C.— W
& i m Teoper. fmauxm, 1965, T. 9
\Mocker 1., Colling R.— Appl. Phys.
.'-;_-_,-T lui_ ;-gl‘& 7 nhzm__x 3;“ =
o sdoy StetserD. A., Hey i
L Phys. Lett., 1066, vol. 8, p. 174 —
e T. H., Masuwes B. H., Mop-
- 4. C.— ity awcuep TeopeT.
S -y & 1 ., |
1 ".:I b 'I-Fbm [ - Pi' "
b T, o . B : BRCOE 4
Aoy Swamcn, |W1_ 55, ¢. 10717 =

H"“ - maer = L
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| Cxema ansepuoil YCTANOBKN ¢ Tpexxackagmuy a

(ot "--_mumtmrﬂm:;l—mm“fm
BIOMEHTE, EOBSTH © PACTEOpON nparErean)

e AxX Mo noJYyIeHN HECOKOTeMDepaTypuol maaaw, B arux Cayvany
OT OJ{O- WA MHOTORACKANNE JasePHMe YCHARTEAN, HOaBOASMMEe 380
YBOAWTHTE BHEPIHIO 3A]AKMET0 NAIEPHOTO WIAY9eHES,
Bl yCWARTEAD, TAK 70 KAK M 2236, COCTORT M3 AXTHNHOH cpeny B Aasn
HO B OTANYNE OT Ja3€Pa He mMeeT peaomatopa (pme. 11). Ommaxo Aazep-
mreas, ocobenno muororackanuwil, ofaanawmud Goxumu Ko adimme -
s, cnocoben camoposGymnaTies (renepuposars) ma-sa duoxryamui
p maaywenns. [lan upejorspamenns storo amAewmm meny Kackagauu
YOTAHABAMBAIOT Kakwe-amGo (Hanpumep, sAeKTPoONTNeCKEE) 3aTRO-
IHBAKIIACCHA TOJALKO B MOMEHT NPOXOHICHENA YCRANBAEMOTO MMNYARCA W3
_ _ ro aasepa. B xawecTse TaxmX 3aTROPOB WAN, KAK HX HAIMBAOT, PanBnIN-
crayer i = 2 -+ 3, a makcuyaxsuidll kooppunment npeoGpasonanun sneprun waay- f MBINX 0IOMEHTOB MOTYT HCTIOJBIOBATLCH NPOCHTIROUNECH PACTSOPM Kpacu-
aell (B TOM WHCJe NOANMETHHOBHX). ITH PACTBOPH J0JKHH DOAROCTHIO HPOCHET-
fiCA HPH OTHOCHTENALHO HeGONLIMX DHEPrUAX W MMETH BPEMS PEAAKCAINN HPo-
FUIEHHOTO COCTOAHMA, COMBMEPEMOe ¢ JANTEARHOCTEI YCHANBAEMOTO NMIYALCA.
OME TOr0, OHE Jloakie o6aagarts BuCORo#E Tepumteckoll B Gotoxmarseckoi crod-
Pll pacteopos IIMK ynosaersopsmior stum tpefonammas.

npEBeensoro ofisopa BuANO, YTO B HACTOANE BPEMA DOANMETHHOBME Kpi-
BECLMA MEPOKO u:l:o:uymu p pasawaEnx obascrax Jasepoll TeXHNKN.
KHO HAAGATHOA , UTO abueimee PassaTHe PaboT B HTOM NANDARICHRE HpN CoT-

JHTEPATYPA
F . aWCDEpEM.
Seffer B.— 3. Appl. Phys., 1964, vol. 35, 10. Kummenoss T B oot 57, c. 1673—1683.
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0. Nepuavess J. J., Kpumosa A, W.— amextpon., 1975, 7. 2, ¢. 1923—1000, "‘._ X nnl-\rn.ﬂbnug anagennd. C oroll measid sanmmes creiyomee mu-

Moxa. AH CCCP, 1968, 1. 178, c. 581,
AAA BACKMERHOTO KodpPHUREHTA YOHACHMA HA WACTOTE renepanum:

Ry () = o/ (1 + I 15") ==k (0r) = N 1On1 (o) — N102a (o), @

uhn. n " _E. ‘. T 00 ?ﬂl‘l A21 073500, 08,0k

NOJTMMETHHOBBIE KPACHTEJIH /LISl TEHEPAIIHH
H MOAYJIAIMH JIASEPHOI0 H3JTYYEHHSA

gy — CeNeRmA BRMYHAeHHNX nepexofon | ) —| /).
BMMONADHAA HACEACHHOCTH JABEPHMX COCTOMHEE WAXOANTCH M3 CHETENM

IMHCHNYX ypanuenmil:
Wydt= Nyo* — Ny (0 + 1/nva),  dNsjdt = Nakst — Nokrs,
.':I. .-. H: + N' + HI!

o= I Mei o = onloxln ;
o ln.;’{::.‘:n;t fj‘n{:ﬂmlulunum:t llimmi'“ﬂ“m' ker/krs

pocTell mepexonon wepes MeTacTabILILEO COCTORINE; Iyn
B wacTota moal ero CBETA. HEN
Suona suasesui Ny (7r, 1a) B Ny (fn, 1), mosywenms nps PO
(3), » Bupamenne [5} QT BLPUNKEHNA AR o) B 18

"-‘F'ﬂ'l'l ‘ﬂ'] ﬂ' {ur} =% {"r! L
U T, [5a (@) H + o (ugl]

Al [ (o) T+ 9a (@]
My [E™ lwr} il +%a {NI” )

(4)

Passmrse onvuseckoli xpantonoi BIEKT

POHHER CBA3AHO © HCOOALAIOBAHNEM
mrp.;:{mﬁn?lwm: CooficTs ofmMPHOro Kaacca NOANMETHHOBMY KP&
mm. 1; actwoput [IMK oxasanmcs » pagy nepsux onexton, ua ROTOPME
""T‘“m""‘m EMOYALCH Hanocexymanol [1, 2] w nuxocexymuol
mm'm“"m" o, TOHEPALMA BRUYAJCHEOTO Mamywewmm [4—7), AmmasuuecKas

NMK: nﬁpﬂi:ﬁtngﬂmzﬁ‘:a:"“ "[';Tlﬂlﬂh HomWe ofaacTH npEMeneuns
' yuenun [9], renepanna ¢ nakaykoit uaaywenmed e
noaynpososnuKonux xasepos (10] w wsmmyasenasm F.Iu“:u;“ul 111, ::nonm:-i X G 4
(4)

-H.

()

() exp [we — o) KT

Xapaxre Satmos BHNX cpex, yaywmmancs wx . S
AW mOfuATY, ]{i'u.l: p“mi:m‘““m!ﬂh ONTHYECKHNE CXeMM, MTO TOARC 3 . + ksrlkrs: 0 (0r) = f,ﬁpi:;ﬂ;a. Ois BB
Ansepa ue mower Gy, s Amanason nepecrpoiixm. Omaxo swcoxni KIA 1978 wNcTo ”““Tpfi“““mmn,.u ¢ axopoafyAEHEA :“m sior cololl T
St & s Tp.ﬁnm ouTEMUsanmed ero KomcTpyKuun W oNTH B0 B paskenns ( }'Ei; L ™ f (No) mpex (puc. 1), Tipn wow-
Tene pamNORIAE g U dasepuux cpex ¢ onmunaxbEMSTERRRE RRETh makawkm (Tua) PPV N, (V> 0) WG o gy (mo-
e s n— ;‘MPIEI- B wmcao raxux napamerpos nxomT M ¢ acumnroramm 1":’;.; (Ka A aapEMe NOPo T peanuNEM PO-
Opecuennun, cevenuy noraome Pt aaexrponmuax moxoc moraomens. w G0 o Ny > 101 en? pocrar kpacureaed HO3ABNCHMO cayuae papEa
pra ., 4 ooy | CTOTAX HAKAUKN, renepamui i 1e EERRSNRATXA) Aan GoaMNROTCC oo maxawxs B VTON T
COB CABMT, cHOpOCTY, m“m;""’:mlll, KBbauronuli suxon daoopecuenipnn, crok- - X noreps. [loporosas HHTERC : & )
W XHMWMOCKSR crofixocry, TPRIICTHME W cTepeonsOMePHIle COCTORMMA, ) ) — dra (o) “p.“lﬁm-t- H : "
- R
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s 8= 0,8 3 — 0,2 & — 0,05; 5 — 0,01

Pue, 1. hmmmlmmluwmm:mp
HOTO ypommm masazsmux noveps k,

5, Pacuer: ml{ﬂnmmmmmcmm»
(AN B KARAZE CHNIICTHMX ypommeil

. (g = 20 eaty Rolky = 0,5;
PAINME 3maveumil CTOKCONMX MoTe[h : By) = 10-1% en®; 0 = 0,5; Ty = 10 moex

3
[ M YCAOBHA JOCTIReHNA OPeleabHo BoaMoEOro Kodddummenta mo-
Aoy, e 1 — 500; 2 — 1000; 3 — 2000 oro felicTBMA Na3epa WA PACTBOPAX Kpacmrenci:
p=1— [ (
Anapoxcusmpyes KONTYPW CHEKTPOB moriomenma W (oo pecrenmun jyn- ] it F-P'P-
wnek Faycea | Pry Py Pa — MONUHOCTH TEHEPAIMN, HAKAYKN W DOPOTOBAN, MIMepseMie B
geeu~ 3 cag™!

max _ 8 cex .
O3y (@) == o * exp [—“}(%_‘] ]‘ M loneranum supawenne gan k, u I3' » nt?ﬁ}m gopuyay (1) m sanwmeu uo-
rjpe ﬂr‘ — CeYenHe ﬂlpﬂmnllmm oomocw; Aw — HOAYMHPHAA CHOKTPA = ; BHpaKenne B hpﬂﬂ HH PRIKEHNA t H
Mogcranoska supwmenns (7) » ypasuemme (6) nocae paga npeoGpasosammd I 0xp [— (g — B, )AT] kg . . ] (11
ARET BHPLKCHRE AAR DOPOTOROH MAKAYKE | 1] —[1-— Toons () 1%y } [i T 1yt () Neda () Neou (o)
max Wade, — e} olde, — 24! |17 WEHOCTR Ba-
luanveog™ = [“F ( A ) =P\~ ! ' 8 sasucumocr KIJL or murenc k
) ( - )] ,} F‘imnpnlm::::maml: pnﬁ:lr:mm mixopa 1. Tax Kax y sammour OF fas

e deo = wg" —wy** — croxcosu norepn; Aoy = oy "* — @y — paccrpoiixa 1o
SacroTe makawxw; Aoy = wg"" — @, — pacerpolixa mo wacrore PeHe PALI.

Ha puc. 2 npepcranaena sanmcumocrs, HOPOra remepanuy o1 Awy upn Ay =
= 500 en!, 1, = 10 cex, oi™* . 107" cu?, m = 1, A = 500 c~* jan Asyx
Smaveumit crokcoBMX moTeps, Mo nmai HOpor remepammm aocTaraeTca mps

OTCYTCTBHM pacerpolikm (Aw, = 0). Ero meamauna CYMECTBERNO  YMeNbLIAeTCR
U yROAWICHUN CTOKCORMX HOTE i,

Onpenesnn 1, pes papameTpu noaocw noraomenna
= 1,336 1071 Aaa ™ ()

= consl;
. P9eT mpoween nan apyx xpaimux curyammit: 1) kss -Hu:. ;s;" = '["2
88 = const, kgy = var, B mocaemes cayiae napamerp - gy
0 sammcars wax /] = (1 — n)/(kpsnta) + 1. Coaommue KpRese “]r_
:1 TBYIOT pDeppomy cayuao, Jlan prOporo CAydas N
NG anavennn (nymkrmpuse awmun). Bwmo,
BKEMO DpH npesmmennn nopora moplltl:ml
e 1) sa cyer Geguaayuareabuux nepe sl e
e KIJI. Yuensmenne 1) peaeicrane P08 rone <pr
(ksr) mammer na KIIJI pechua cnanio: UpR pauns
yunrunazca obdext

- R

- oBmTCH o uOil.
i~ & H':: npam:::?:n ANAANZA DHEPIOTHKN “m N MY CHNFASTHNE
*PenOT A Om ey akn  (remopamms) B cucTeme MK sror THN DOTAOIIEIER
Thownedi, :::ll SABRMCHMOCTH OT W’T,::m KN = f (s m
T .::lﬂp:::;:ﬂm;:t;ﬂ:ﬂ“l': 1'::::1! pTOpOro BOSYIACHHOTO €

W npumas Aw, = 0, npeobpasyem Bupamenue (8) x nmpy
Tuap = [oxp (480day/Au?) — {1, @
The p = 133610 1ty /( a2

a F“' 3 um.“u_“. il..ﬂmh IH.IIF = f {ﬁ } n ﬁ. = ’.m ﬂ-'-"m HMeeT Buj I!::” Wﬂ _— Hl lkﬂ +~ kﬂjr
Padawmol nosymmpunn nosoc Doraomenus hm';oml;nllr [pn Aw Se Wyjdt = N Wi — Ny (W o+ bn) + o s : =
yoeamsenne 8 npunognr x CYMECTBENNOMY CHINKONNI NOPora remepanui. ; : {
CPasmmMux Y0 = Ay cmwKenne

TOPOra He CTOAL SHANHTEALHO. ;
: AKEM o6pasom, aam gocrmmenus mmamoro Hopora remepanmm  ueoGxoauMs:

) nakawxa n MARCHMY MO 10000 UOTAOMPHNA, T, 0. Awy = 0; 2) npenmmenne peaw
AMIH CYOMCONMT HOTOpPL wan mpmoil nosoe noraomenun w $awo pecenun, 7. &
o = Am; 3) YIOARURHNe KBaNTOBOTO BRXOAA Gari00 poc e,

=N, 1 N, + Ns,
popenb;

k g &, onAME B
o 1= Wopoii poabymaennwil cumraerid }cnﬁommn |3) ¢ mnepex
% ()l ky, u o cxopocTit pactiid

" o Ay n=
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ocwosmoe u nepnoe noaGymemuoe cocronnns. KIIJL remepansu 1an monean
HPHARMAST BHTT

f—m—n(l4myil) =
HH.II=-[ 14 exp(—=)n ] [\t

a4 ex
—m—=n({+m-i

)i

(13)

rae m = [0y (0n)/0y(@u)llks/ (ks + ky)l; 0 = ko/Nooyi(0p); | = 0,5(w,) (egy 4

+ ky)i = - (@ — :.,]fkr; kg m Ky — cymmapusie u noaesusie norepm aasepa,
llpn oy, = 0 supamenne (13) cnogurea x o (11). _

Ha puc. 5 upmsenen peayasrar pacuera rlllllplltl_l‘ no gopmyae (13),
Aan oy (e) = 0, 0y (0n) = 04y (0n) W kyy, kg > 10% cox™ waen U, yuom,.
mawapk K, we pa BO BCEM WHTOPBAJE NPAKTHYECKH HCNOAB3YeMMX Ha-
KAYeK - 5, xpunste 1, 2). Vueunmenne ky; a0 10" cex™ yme npn HAKAIRAY
10%—10" cu?.cox™ npmpogur K DazeHw© BCACNCTBHE 3ACEACHNA 000~

- roammn N, Yacro mabawgaesan y pos IIMK dawopecnesuna ma srore
COCTORMMA ¢ KpauTonuM mhxofoM 1% jaer ocmosamme cumTaTh STOT MexamuaM
agryaasuum [15],

“;'mmn KIIJ| seaepersme ymemsmenns ky, HAAOCTPUPYETCA Ha pme. 5
kyy == 10% cox™%; 3 = kyy/(kyy + kgp) = 0,1 (xpupan J), y = 0,2 (kpusas 4) u
Y = 0.5 (xpuman 5). Caenyer nogwepxmyrs, 4o ua omsre nepenorIonenne HaKas-

YAUICHHWX CHHTASTHMX YPoBHEH CONPOBOMAACTCH HATPOBOM AK-
TREHOR Cpefd, npuBOTATGIM :Hmmm CBETA HAKAYKN W FeHepanmn Ha OOTH- }
weckux weommopoanocrax [16]. Mosromy cummenne KI1J] TeHEPALNE € POCTOM Ha-
RATKN HO BCOMIA MONET GWTL MHTOPUDPETHPOBANO B PAMKAX OJHOTO MEXAHHIMA,
Onuako mepsoupwsmnoit mapenemmux HOTePE ABARETCA OTAWYHO® OT HYAR NOrA0-
[PHNe B cHCTEM® BOSOYIRACHMMY CHETASTHMY Y

Taxum ofipasom, amaams mpocroit Mojean lunen.r;u IIMK nokasumaer, wro

SNACANLEAA® AXBCPHAR CPeA T0AIKHA XAPARTOPUIOBATECA MAKCHMATLHLIMI COT0-
HHAME DOTAOUEHNA HA SACTOTAX HAKAYKH N Feneépamnn, MakcHMaTsHol peanynnol
CTOKCORMYX HOTEPS, MaKCHMAALHON BeawmEOlH

KBANTOBOrO BHXOAA (Dawopecnenipum,
CRABAHHLME C aaceaeHmem MeTacTabMABHMX COCTORHMNIE

.iluaa PACCMOTPEM  OOTHMIA IO
CYpyRTypumx wamemenwii [17—19),

Crpymrypuan  gopmyan MHOTONMCACHHMX pasuoBMgHocTell NOJAMMETHHOBMX
Kpacwreael useer caenywoumii oGmmii BH]:

rerepanmonnux napamerpon [IMK serogou

7"

Ixcoepusenti HOKASHBAKT, WTO Bee '
CrpyKTY DU A g TPl MOTENYIM Antmores §yniun saououtoh
POAAMEN nenw  conpmg \ & i .'
reTepoumKIos A w A'; ta F—— Jameamed or n (n = 0 + 5); npupoad

; mpwpoam amwona Z.

Imaanropa ~1) onpeseanercs AMIRpHIeC Ko
Ap=(2n + A4, + Aae.
Mpwwen & — 50 HM,

.”

~ moaexya [IMK.

 RBARWTCA mamemenms VETY
hano — rfﬁ

A A

"-'

po SASRTPOHEME Depexo JoKaamsopas B ocHoBmOM Ha rpyumax A, A”:
 ATNTIHH BAMKHYTOR N-31eKTPORNON CHCTEMM y TeTEPOILIKAOR HOIHMCTHMONME
ATEAN HMEIOT NHTCHCHBHO® noraomenme Ha mropom nepexoge (Ay = 300 -
) uu). Tlpw oreyreramm n-conpmmenun y reTePORNKAOD TAKOe HOFAOMEHNE
HNePexofiax W3 OCHOBHOTO cocTOMEMA oroyrerayer. Ecaw 2w, mam 2o, maxo-
16 B pesonance ¢ Ay, UPOMCXOAMT MHTEHCHBHOE JBYXCTYNEHUYATOE NOrAOMENNHE.
SK OTMEUANOCH BMING, HTO OrpaHmMMBAT npeieanno gocriwmmmmit KIL. Jlas
MK na ocuose FeTEPOHUKEIOD, He MMEWIHX 3aMEHYTHX A-CHCTEM, nepauur:mlllﬂ:
@ B cucreMe BOBOYHICHHMX CHNTACTHHX COCTOANMA NPAKTHIECKN OTCYTCTBYET:
IlJ1 aasepa Gamaok x Teopermmeckomy; meammeiinoe NpPoCRETACHNe XapaKTepuay-
fron smasmrearnoll asmmawrynoi 7, — I (I,), rie T, — nauassuoe mpomyckanme,
T (Iy) — nponycxkanme npm macuumesws morxomesus [20]. ;
' 9eM Bame 9actota cofcrmensoro moraomenms revepormkios A m A',
wmeusme 4 5 Gopuyae (14). Iosromy nam gocriswenns noraomenus s oGaacTs
1000 am weobxogmmo yseawnrs n 1o 4—6. B nacrosmee spems 310 npeness-
HO OCTIDKMMAS JAMHA nemn conpmmenns 1as smoaexya [IMK, Peaawsanus croasn
amunnx nenovex » [IMK CONPOBOKAACTCA BAMETHHM YMEHBIICHHEM XUMHYCCKOH
XuMiieckoil upounocru. lloka nemapectan npocrue metoan nosumenns Go-
gonposnocrn [IMK ¢ n = 5, 6. lloaromy caexyer npuanars, aro avor nyTs cHETe3A
K ACH © MATMM HOTAOMEHNEM 0y4y(w,) HE ABIACTCH MPEATONTHTEN LHMM.
~ HAan noa PAla KpacurTeneil, naanHo NePEKPHBAIINX CHEKTPATHELI
MATASOH 05531-;[:} uM, subpan komnpomucenuit papuant. B kavecTse KoHIEBHX
FPYUINPOBOK B3ATH TeTepommKIM, KOTOpHEe MMeIT HesHaunTeasnoe cobcrsennoe
moraomeune » ofaactn 20, n noasoamor HePEKPLTL YEASAHHMI BHMe IHANABOH
HpR yBeawdenuu n 10 4. Kpowe roro, or NPHPOMM TeTeponnKaos (OCHOBHOCTH Kpa-
CHTRNN) UPH NOCTORHWOR Lamme DOTHMETHHOBON NENH 3aRNCHAT XAMHTecKan ® PoTo-
XHMEYOCKAR HPOTHOCTH Kpacureneir.
Kounesue rpynmrposku o mepe youpauna xummwyeckoll crafmasnoctn ¥ Jeii-
CTRINO KHCAOT i 110 YROANUSHNIO OCHOBHOCTI MOMKHO PACHONOAKNTS B caegyommit pay:
AHPPOALHME, WHIOICHHHOBME, THASONHHOBMS, GEHBOKCA30ALHNE, fensTnasoabHLe,

YHHOAMHOBME, NUPHANHOBWE, GeRaMMMIAIOIbHLE [21]. Nosumenne goroyeroiam-
socrn pacrsopos [IMK kax axrmmumx cpey w sMofyastopos golporHocTH MOMeT
Gurrs gocruruyro Toanko upn

COOTBETCTBNN IEA0YHO-KNCIOTHHX cBoficTs pacTo-
PITENR W cBoiioTE KOMUEBMX rpymumponox. Mosromy nas npaxruweckm yrobumx
CHUPTOBMYX pacTeopon nwb

PAHE KPACHTEAN, CHHTEINPOBAHHLWE HA OCHOBE WHIOAE-
HEHOBWYX 1 Genanngonenmnonux reTepoOnNKI0s,

Pacesorpuyt noapoGuee AAKOHOMEPHOCTH, YCTAHOBJAGHINE B PeayAbTaTe M3yTe-
HUA B3AUMOCBAAN CTPYRTYPHEX, CHEKTPAILHMY H reHePAMONHKY X4 PAKTePHCTRE

e
= N

Al

1. Jan goerwmenns munumasnmoro

: PASOBANMA CTOKCOBM WOTEPH
CIOBANNA NOKA3AAN, 4TO PN B
Samecrurenedt y aromos asora

HHA, T. ¢, B nodomennnu R”
~ PoBomAaeTcn Tpex-werw

nopora remepanun B makcmmaasusoro KI1J|
Aommun Oure maxcumaasuumu (5o = Aw).
BEACHHN 8 POMATHIECKHX HAN FeTePOINEIHIOCKEX
FETEPOLMKIOR, CTOAIMMX HA KOMIAX NEnn conpaRe-
» Beamanna S noapacraer or 600 go 2000 ex~. Hro con-

POXKPATHEM cHuGKenueMm mopora remepammm [22].
2. Mosumenwe xsanronoro BEX0Ra (awopecuennmn pacrsopos NTMK npoue-
XOAUT npm yeeawvenun URECTROCTHP H NIOCK

OCTHOCTH MOJACKYJAAPHOTO CKeJeTa
~ (opw ksy — const) u TP YBEAMGCHUN BAAKOCTH pacTROpwTensn. Oxnaxo nocxefuee
- He ncerna mowuwo sfdexrunmo HCTIOAL3OBATE B JA3CPHWX CHCTEMAX BCARICTBHE
~ Paa wepocrarxos, MPHCYMEX BASKEM pacTBOpam. [Moaromy Goaee mpaxrwamuss

IIMK, nosumawomune M. Ksawronuit smxoj

K awanerca $ynmumedt paunu HoAuMeTHROBOI
dHaYCHMA npw n = 2

# PECTOHITHE CHMMET PIrgmu x

~ Benn w jrocrmraer maxcumazsmoro
i [IMK ¢ xoporkoit nensio me

JHPEBOANT Kk ramewmo bawopecnenun »n HANATLHHY * 9I€HAX rOMOAOrWYBCKOT

Pana. Jlan mawmmuy IROOYeK KnamrToswil nuxon bawopecnenun raxme Man, ng

oMYy, ms-aa Goasmoik nlngocn BHYyTpennedl xousepemm w Goanmoro W
. A B nea
Yiommxes goronsomepon, 0aToMy neolxonmm subop CTPYRTYPHMX daemenTt(

+ obecnewnnaommx MIBRTPORNOR NOrAomenne g Heohixo; '
‘ ; AMMOM COERTPAX
BN amanasone PR onTEMAALHOR nanpe nenu, llpe n = const apdexr uap.un

7
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Xapasrepmcrunn kpacureich - [‘I
MmAx max
Hosep MK | acnmal | AT, e AgeT, "% Ko, % € -
72 788 " e
686 4568 M 686 07 34 30 -7 ’ ;
698 5364 M 698 725 26 35 m_’ﬂ ‘ il B R
742 341 742 778 12 30 T75—860 4 \
756 MY 756 800 17 40 B00—865 \ / . 90 .
788 [0y 788 825 13 35 825800 '
803 3465 ¥ 803 850 8,5 30 850—005 [ ,
850 4600 M B850 895 3 18 895—0an |
865 3488 ¥ 865 903 2 18 897975 |
873 3441 Y 873 920 1,5 18 925090 '
890 5318 M 890 940 1 18 940—1020 : : . |
— #00 s00 ™

]

5. BapNCHMOCTL BHXONOM JHEPIEN OT JINEM BOJINM IemepAmNN

Kpowme roro, neobxomus Bubop reveponukaon A w A’ ¢ MHHHMAALHON Beamyy
uoii unrepxonvepenn ksr. Ha wexwamny ksy ORasuBaRT Bananme anwonw: [IMK o
AHNONAME HEPXJOpaTa resepupyior shdexrunmee, wen BowTk wan Gposunm. O
HAKO OT0 BANANME HE OYeHb » TAR KaK B DOAAPHMX PacTBOPHTEARX

rupammnmhrmmmumu rete- '
POWUKI0B) B COOTBETCTBNN C IMUNpHYECKEM upasuaom [23]: cxopocrs nnfm-

BEPCRN NORLIMACTCH, OCAN N-DACKTPOHM rerepoimka pasos :
aos. B pany ﬁenll;umumnm, wm;;m pe ;‘Ilﬂll- :

/ Todl

- nora
resepanun. Huporenumonwe » Genammzon : % foput (9) wpacureaeit MK 700
K ONTHMAJABHMM XapaxTepmcTixy. CHEHOBWE KpacurTeam mwmelor OauaKEe 4

3. Mpupona pagukaza Y BHeq
, PEHHOTrO B Medo-nosomenme noxmmernmonoll
HOIN, OKASWBACT CymecTBeNHO® RiImmmme Ha BeposTHOCTH _8 peex. Jro NO3ROANI0 l:nﬂl-:‘;
BCOB HAHO- W NNKOCEKYHH

B Aeur po wpesennomJuntepsaze 4
b [0 CPABHEHEN C KpacuTeIeM

yiw cepmio [IMK pan moaywenma WMuyax
liaupu pa Nd™ ¢ yaysmemss

BeNCHHIE p::c:alsj;anzit NO3BOTRIN HAM mm{:' ¢ Hucruryrox oprams-
'AH YVCCP n TocmmmxmuporompoerTos e nastoms

it nan aasepon Gammned HH-uﬁ.u:: 'cl:;em st cpezAN § O
yAOBAETROPAOMEX TPefopaHuAM K o . Taliemuy. ‘. §

ﬁr&iﬂmm TLOH ATOM N aToMNue I'Flm Gea ::prmn:?z;:z:nm =
cureacii ¢ Y : E;{:' B?ngalhﬁpr;:“?m Yuc-usomepuoi popast [25), [lan kpa-
AYCY, CHOKTPM HABeReNNOro morio; “m lllﬁ;::ml soddexrunnmii pa-

TYPoM ycuaemms mexogmoit m MK, 1o DepeRpuBAIOTCA © KOA- _
Han Tap0ALNOID pacTeopa Ilﬁl{ eY =() Lﬂﬂﬁnimligﬂﬁam N IANIMUYCH TeXHoAOTHYHOCTRID i gmeprum, oA ySeHANe 2]
H3MEDEHHO® BPOMA Kuanm HePaBnOBecH o o gL, POACTARNENI YACTOTHME SABRCHMOCTH IHID.IHI: ya (uonxn AH YCCP) [391.
Soo BoaGymaenoe coctomume mpane-popuu, panmo 1 'E p‘“g:ml up:tw tnreanx cepum «Koaopurs (paspaboTsa § MOAHMETHHOBMY ‘P'cmd:

' 'O meex. Beposrunocy - - pAGHEE B TPHMEHERE rpoiixn aasepos, ABIR
BASROCTH pacTBOpHTENs, yMeHb M W3 HOBHX HAUpa — nepec

s K
m A RN plc.m:l‘pm ﬂll!'lﬂ’u mmlu ]]el]‘ﬂ.“af T. 0 pﬂl %.
obpasyiomenmca cTepeomzomepe,

Boax : pammn B 0l B, «
™ surgn oL s SN MeHoab30BaHMe B WX PACTBOPAX t:;:&*o:ﬂ {upmllpﬂm“%o:ﬁm:::““ .

KBAHTOBME Bl X0 >
I » borousomepuzaruy o H30MEpA JOCTATOWHO (renporomnposaie) 'mw,nnacn H!-'Pl';euc'umr:::mmel puakmil 0o-
ponece doronaome maamun [IM o NCHOAL30BA axTuBHOl CpelH,
PaRTepRIyOMBMECH Gcfmmu. K ¢ sawecrureamyn HenH conpsenna, - ®nsanuedi werwpexyposuesol 4 OprammIecKmx coepumennit,

Pabori naccummuy moy oPpderTunnnmy b, MOJNOHEH B OF renepanmm xapaxTepis A4  \B OTANUAKTCR OF

Rawreanmocrn [26), YAARTOPOR Robpotmocta Fmﬂ' mmum e CUPOTONHTHIOCKNO Hn‘l'ﬂ;ilx B nnaﬁ}mu:: ::;‘rm :aueneulﬂ pacupene-
Oxmmx ws possomcnay it noaysenus AE0THO-0c HORNE cml:;':- OCHOBHOM COCTORENT B padore (30] 58 “pm;:

HM ABARCTCH BGOD X Npacaresel xas MOSE - GCHOREMX 050 ' mccaefosani forodus

CTPYKTypumxX saementos A u A Emy - 50x7pomnol naoTHOCTE UPH reTepOIIKAM
X MeKTponnoe noracmenne p aroit obancrn npu n = 3. I oamse- 98010 paga [IMK ¢ cnase0 OCHOBHMMI HTIHECKI® Pa.:ﬁ_:l?m up@;ﬂllﬂﬁ‘ﬂ“

WHOBKC Kpacurenn on -
anonusie Gemsle, dlunyona obecnesusaor pecrma Goanuios e Opomeccu, mnpﬂlﬂmmgumx IPQCITB-’IB: I;lnpo‘rﬂﬂlPﬂ“Hn“i' e
M8 pue. 7 pag opmoro w3 # ronoKkaTHONHOR OpY bt .
P moraomennn uexoanoi oTHOCTH p.cﬂnpm.‘lﬂ- Moy
l‘ | TR 0TI np. me!“ "t" 1m



PACTBOPHTEJA B PABHOBECHH CYIECTBYIOT 060 MPOTOIMTY.
e S .m usobecruueckoii Touxn. Bogfs x

Wt .
Aeuwe moaexyn uporommposannoit dopum IIMK 700 npusoawr x sosmmgma,
lllpolmum,:ui dawopecnenun, cansaanoll ¢ wsayvareanuMMn nepexonamy y
Iporonwposannoll u peuporommpovanmolt Gopmax (puc. 8). Buan Oupeneienu .

. AlNe @ppoToa
HOBHNE KORCTAHTM “F"""'"'““‘,h"fu"',ﬂ + 0,09; xomcranra n

KOHCTANTA UPOTONMPOBANA Ky — (1, 4 _.

seckne Qopuu, 0 oM

KBAHTORWI BHXOJ AeNpPOTOHNPOBAHMSM
pomamms ky = (2 4+ 0,5)-10° cex™;
+ 0.4)-10" cex™,
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HCTHKR J436POB € HCHOTBIOBAHNEM 1Po-

CHIe YETYHAWT OONIHEM cmcTemay, A
HCCASJOBANRA 10 OUTHMNBALMN CTPYKTYpM
B YAVUICHED COeKTPAALEO-FeHePATIRORELX NapaMeTpoB YRAMAHHLIX CHCTeM.

JHTEPATYPA

Hadwowa . r,

=1
3

V. GOTOTIOMEPHYIOITHECS MATEPHAJTIBI

VK TR0
B. 1. ITepemwon

OINPEJIEJJEHHE ®OTOTPAOHYECKHX CBONCTB
®OTOCTPY KTYPHPY IOIMMXCA b
HAJ
. H ®OTONOJIMMEPH3Y IONIHXCS MATEP
m GOPMAJILHO-KHHETHYECKNX OCOBEHHOCTER PEAKITHNA

B HOJHMEPHOR MATPHIE

HAINBA CBA3N MEHLY aPHUECKIME XAPAKTEPHCTHRAME CBETOTYBCT-
ok MATEPHAJIOD W hmzplnm:m CBOMCTBAME HCXONHWX QoToak-
yunn -.I nposefennoro Aajmmonmam m corp. [1—3], caepyer, uro Juu:

K| Wl;ﬂz caoiicrs dororpaduuecknx smarepmanon neobxogmmo yu;:i

JHEPreTHYECKNEe N KHHETHYECKHe OrPAHNYCHHA UePBHYHON hroxm;c
i, aekamed » ocnose noaywenns naobpamenna. [Ipn srom pamunm rr:;
oM ABASETCR THI nepruunoro $oionponecca, nanpumep QGoronepenoc HIEKTPo
W poropmeconMAnEA, B PANS CAYIACH ONPEACAAIONIME TPAHNYHNE F““l::nnn
 Jlam nepenoca saexrpona npm GuMOIKYAAPHELX PearmuAx meolxomms o
pearenton. [Ipi 9TOM BOIMOMEM [BA CIYSAR: PACCTORHNE MEHCTY AOHOPOM
menTopox » sMarepmane gocrarouso Maad, T. e, JAA mepesoca
1“‘4"’“ He nx ; Hponece spagerci AudPysmOHHO-KOHTpo-

AMPyeMbiM H‘Pm ITHM DePeE0C 3JeKTPOHA BOAMOMEH, KOTJIA Peardpyoline Gac-
'wMuumumnm yr or apyra. B stom caysae momer
peaamsonuBaThea Tymmeasusi sddexr [4]. A PAA MAMEKX, 9TO TYRHOALEWE

UEPEHOCH HACKTPOHA OCYMECTBANIOTCA H ¢ YYACTHEM SJAeKTPOHHO-BO30YKIemuNX
smoaexya [4, 5.

: Omt: n:ﬂmmn KagoMy-aubo n3 MEXAHHIMOB B PeAJLHWX CBETOYYBCTBH-

TEARHEX MATEPHANAX, B TOM THCAR AR GOTOCTPYKTYPHPYIOUMXCA CHOTEM noammep-
Hioe Camaywmee —coab xpomosolt KmcaoTH, ouens Tpyamo. Mommo mpeamonarars,
IT0 Moaexyam Guxpomara (mam xpomara) obpasylor KoMDAEKe ¢ MAKPOMONEKYAAP-
HEMH ANrAHAAMM, HADDHMED, N0 AMEHO-, KaPOOKCHABEEM AN OKCHIPYIIAM He-
Aarmam. J| BHO, W3BECTHO, WTO XPOMOBAM KMCJAOTA Mo#eT obpasonmpars
KOMILTEKCH € PASANMHLME COCANHEHHAME, I B YACTHOCTH €O compraMm B gapbono-
Bivn gmcaoramn [6]. B pacrnopax m naemkax xpoMmpoBaEmOre mOXNBNEEAOBOTO
CINPTA MMEIOTCA, NO-BINMOMY, ROMIIEKCH TAKOTO THIA, 0 WoM CBHJIETeABCTBYIOT
| "ANKe LIMHENOBOHOBHE CABMIH MAKCHMYMOB MOJAO0C MOFAOICHEA xpomaros [7].
1 Tem ne MeéHee npomecec ¢n‘rounpann-cl AIeKTPOHA BOOJHE MOHET OCYVIIECTBARTLCA
| ® OpR HeroTOpOoM oTaadermm pearmpyomux xomuonent. Kpowe roro, mas upegor-
~ jj Ppame: obparnoro umponecca mHeobxommmo PACXO/KCHN® DPOpPeATHPOBABINNX
. O6 stom romopur, » HACTHOCTH, MAJAA BePOATHOCTH pexoMOEHamum mon-
108 1 cnobonKX paguKanon, ofpasywommuxca » neppwynom poroaxre npm
UpoBesennn fponecca » noammeproit Marpmne.

LOTHHET BE CHBETOTYBCTRRTET KX MATEpHATOR, l TOM 9RCAG B XpoMupo-
Koanomfiax (XK) un Poronoammepuayommxen (DI1) cucremax. doroarTus-
A Kommonenrta pacupepeamercs B BRaKoil NoARMEPHOI cpejie, 4T0 B onpefener
Bonn | CHHYI NOABIGKHOCTL YACTMI[, Y4ACTBYMIHX B peaxmuax. Bamuoit oco-
o OCTRIO TBEPLX HOJMMEPOB ABARETCH HEONHOPOAHOCTS MX KAK CPEIM, TAK KAR
Belier, ! COCTONT m3 KpHCTAIAWWecKoR W amopdHO daa. Pacreopeswe n maaumo-
THHe pearewron npowcxomar npenmymecrsenno » amopduoi daae, KOTOpan »

- BAHH]






5, em? - cen[An sammaas. [locaeume n3auMofeficTBy 0T ¢ HeHACKIERAMME (parwen-

3 moawadupa, nsoumanarasu u pacrsopemuuy 8 OIl-KoMmosmnEn KHCAOPOLOM.
r 5 . ' Momitc NPEANOACHKETE, ITO NPWINAA HeoOWIHOrO pacupeeserus ofbacHAETCA
=y 8 : THOMEHNENM KOHCTAMT CKOpOcTell BaammojeiicTans cpofoiHEX pajuKaioB ¢ pas-
Moa -r @ PeSyABTATH NPEICTABAAIOTCA BANHWME UPH ONEHKE [PEIeAbHMLX
pCKEX XAPaKTePHCTHE GOTONOANMEPNAANMOHNKX MATEPHAIOB, NOCKOAb-
) IR PeANLHEIX MOJNMMOPHHX CBETOYYBCTRHTEALHMX CHCTEM CAeIyeT yINTHBATH
IKT HMOIONErOCH MMPOKOro paCHpefe]eHHA KNHETHYECKHX KOHCTAHT.

||{|'. .

ol I\J

E SOTOTPAONYECKHE CBONCTBA XPOMHPOBAHHBIX KOJLIONI0B

. Kax orseuanocs mime, AAf CA0EB XPOMHPOBAHHHX KOJJOMIAOB, TAK e Kak
pan HOTONOAMMEPHAYOIIMXCA CHCTeM, NPOCTAR KuneTmka Qororpadmieckoro
nponecea ne nabmonaercn. B nocaenmme rogu moxkasamo [13, 20—23], wro mexa-
noaysenns Qororpaduwseckoro maobpamenus pechma caomumi. llpn neii-
un cpera ma cyxoit enoit XK npowcxogmr doronepenoc anexrpona ¢ obpasosa-
oM coegMEenNll NATHBAJERTHOrO XPoMa, KOTOPHE OTEETCTBOHHW 3a Gopummpona-
EMe CK ro wpobpamenuna. B npmcyTeTRME BOJM TeTPAMIPHYECKHE KOMILTEKCH
vt A, - 1 xpo JerKo OepexofAT B OKTAMIPHYISCKHE KOMILIEKCH TPeXBAJCHTHOIO XPoMma
PACIPORAOMIUS CHETONYBCTHITETLHOCTH © OKNCACHNEMN YHKIHOHAALHMME FPYDOAME DOAWMEpa. JT0 HPHBOANT K TOMY,
303 ¥ o ) 8 YTO B Oponecce :puumun ool peaseduoe lanﬁp:ap:uu dopunpyerca B pe-

AYARTATe BRIMHBAHNA HeolAYyIeHHRX YIACTKOB H CTPYRTYpHpoBanus ol yiennamx

pacupeneacume Kumetwnecxux womeramr k... (0, k. (2 MECT, HpoNCXOAAmEero seaepcTame rpamchopmammn coemmmenmii xpoma(V) » Kom-
aexcu xpoma(lI1). [losromy dororpadmueckne cwoiicrsa XK soamomuo onenmsars
‘kax no suxony xposa(lll) m emasaumomy ¢ HmM mameHeHmIO TONUMHW WAM ONTH-
- 9eckoil NAOTHOCTH mpoaBaeEHoro saaybaennoro caos, TaKk M no BRXxogy xpoma(V).
- 3agasa onenkn Qororpadmueckux cmoiicrs XK ma pasawansx

wr -'\J -‘
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Pue. 2. Com
HOETPACTHOCTH 7 (J)
Pme. 3.

[n (g o/l I ()

B cnexrpassnodi obaacrn, anboas-
xink, Oll-sytovins micde Aan Kotopoil koadpungment xourpacrnocTr B

o o - COOTRETCTROHHO MeHLmY® (ororpafudecky mupory,

K acraoct  ofpatao  ATAUAX NOAYYEHEA NAOOPAMEHNA BECEMA AKTYANLHA, NOCKOALKY B IOCHeNHNE MoK
In (Kinaxkmia):) N PR snons poapoc mmrepec kK XK, » wactmocrs, ® dororpadmueckomy marepmany mena-
7 2.302 1 TRHA-COAN XPOMOBON KMCAOTH, B CRASH C HpPUMeHeHWeM ero B roaorpadmm [13,

4 I Cpaehge) BB — X 6 f 24, 251

B paGore [26] mayweno samanme xummuueckoil Mogndurain meaaTuN Ha CBOM-
crea cooteercrayomux XK, En;;: wecaefiopans pororpaduveckan MesaTHEA W 00
A% U0 mepHOAY moaympespa: : | xmwuorieckn moamduumponanuse fopuu: aneruanposansan (AJK), merna
ﬂmn:ru COOKTPAILHOrO  pacupefesenns 3.?'.‘ k"l“ﬂ:':mﬁn.mn “:nk:, (MIR), ¢ranomauposannan (O1iK) n {Jenlnnlpﬁlunmlpuunllﬂ {:I,K']fﬁn;tn:::
A = 365 mm (puc. 2). B 1o me BPEMA, BeNTHNA nﬁmmm S,.1 woppe- | THHH,— B ompefedennt gororpadmueckme XapakTepPHCTHKN  OGHXPOMNPOBANHMX

: CAOER COOTRETCTBYIONNX JKEAATHH HA CTAARE 0fPASOBAHNA CKPHTOrO W300PaKENNA.
MR g ,_, T B i« o e o Yo dese
HOC PacTpe jedenne - ETHYOCKRX KpuBuX obpasopanma coexmmesnmil
CHCTON Y BCTRNTCALHOCTH W KONTPACTHOCTN I ( }kl"' Kmin - xpoma(V) (pme. 4), no woropum Tpyamo obmexrmmmo oneHnTh Qororpadmeeckme
oTono e pua y ommxen Kosnozmmil Koy K min enolicTsa coorsercrayomux cucrem. He npefcranisercs noaMOKEEM Taxe OHO-
. Bia & = SHASNO ONPEJIeANTE, 3AMEHA KAKHX DYHKINOHANLEHMX TPYIN B MAKPOMOAERYIAX
T P, 3 55 ' % ¢ [Fmia-10e 1' max 1, 1Im_.,| ﬂ[:’:} F"-f" MEIATHHE NPHBO/IMT K CYMPCTBONHOMY HAMEHEHNI0 CHOTOYYBCTBNTEABNOCTH W KOHT-

' Xapagrepucruiec r
w -y _ p KHe KEPHBL® B KOOPANHATAX KOHIEHTPAIINA X V)— -
g ,:_? tg:g g:g E ;.ﬁl gg :g .mumm-nn € ABHO BHPAKEHHEM npaummn:imp.mu yuci:*-;:;:[ ]5-:1:::::.

2 ' 8 ' HOCTPONTH TOX

B L mltE |l | GR | 4 S e covee KO e 5) oo sarr. oo o
= 4 i 2,85 254 5,15 3,05 11,51 ' ONHCAHO NOAMXPOMATHYeCKON KumeTuKoil, FTELI Pe

Hexonn wa mpeanonomenns, aro wamenemme xms
i ' WYSCKON mpRPOAM WeaaTHEM,
See: ¢ smru 1“;" 3&”’ MaXCHtMyM » pesn onnn i & KaK caencrTame, n ee CTPYKRTYPH MOMET UPHBOJANTS K MAMEHONNIO MOXANNIMA npo-

g ligcca goronoceranonaenus it
HM, TO MAKCHMYMM che seqerennt § B Teepiolt marpune, » pabore [26
o x Mn:mmm A= 404 u 436 un (puc. 3). l'lo-n;,?u“,nm pacn | THTKA COPAMHTE KHHETHUOCKHE Kpmeue (oM. puc. p&} c -rnnjb:c?::::::::l “::ﬂ: :;
nin ::m;nu BHCOKO® 3HAReHNe Kyyy Aaf A = HM W On ' {wﬁlﬂnno-mmm:preuni peaximt (ogexn Yeiira) [11, 27]. B coorsercramn
- I-ma“o_ ueune S, 3an arol cuextpassmoi ofaacrs. B Do € 970l moeab0 KMHeTHWCCKNO KpMBME NoMMCHM CUPAMAATHER B KOOPANMATAX

ONNAXO, Cx g h.ﬂmﬂlnm pacupesesenns S, (em. pue. 2). H 1A] — 1A )t, i.’fi no ypasneHwaM

CMBIC J -1
mmmn:wlum-mx B KavecTne mm.mm'?mm‘ n“".mm‘;‘::;nﬂuult_e - VA= 1A =at + bV, ™
"8, B pesyawrare doroxuceommammn xoroporo obpasywth B L[A] — 1]A) _ Ty .
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Puc. 5. Noaysors KHNOTIICCKMX KpMmux ofpasomanun xpowa(V)
» anereagposannodl (1) u AOANTHHAY N XAPAKTEPHCTHNOCKAN KPHBAA X
MEPOBAMTOT
[}
0
'E ?5 Pae. 6. Copasaesme
e 5 B -m
= ) TN CTBNN ¢ Mofieabio 1ndyauonmo-
& b peaKIN  Ki-
3 - HOTHYOCKHX KpPHBMX
é ::: HuA xposa(V) m caonx meantan
= ] m
=-¥t Ll § I—Hlﬂ.ﬂli
e ¥ — drascuamposannan;
b 4 — genmanaphoscrInponanmnan
:ﬂ ?t :I b — » CBABAHNNE C pamycoM KaeTkm m Koadduimenton auddy-

Kunerwseckne kpmaue obpasosanma
mndunnposaunofi mexommod weanrmm (M
Hoil cneTeme Koopaunar (puc. 6). Jlan ocrammmux
JCHNe KHHOTHYECKMX KPuBMX Habmonazocs
Taxum obpasou, » npejcrasaeHuAx mogean ¥
Beex ixenarun. Caenyer ormernts TaK#e,
BOPHTRALHO cOpAMARANCH B obaacTH Ma
KOOPANHATAX.

Aan npaxruveckoro npuMeHenns

f‘;&_l caoax XK ma ocnose wemo-
), DIk u O3 cnpasaenu » yEasan-
MCCACTOBAB IHXCA HOAATIH CIPAM=
Aas obaactn Goabumx sxcmosmmuil.

WX aKCnoMuME B NoaygorapmPMuTECKIY

¢

XPOMEPOBAHNKX KoAZOMAOS BasKHO SHATH

afmueckue cuoficrea Cayuae KAK MAAMWX, Tak § Goapmux swenosmnud.
Hoaromy ws obuamux YapaKTePUCTHYOCKN X KPUBNX, HOCTPOHHMX jLan nava busy
YIACTROR KMHETWYeCKHX KPUBWX, Baililens peamampg Koadwhunuenton l:n:nllfl""-""'.fr

II'.I'EHHIMTI- ﬂllpﬂma::;:] no ;mum'n‘.* 'Mﬁ
xpoua(V) wa 50% ormocureanmo Heobxoammoil aan pocra wommenTpam®

CoOTReTCTBY IOMedi & ) a0
ofayuenna (omocureasnan KOHIEHTpa M 1.53; (rafa. g:uunrp:m nny
B caywae CUPAMACHHA brene

PUMEHTAALHMX KHBETHWOCKIX X B 00ayA0
rapapumIeckux Koopamuarax len. ypasnenne (8 uuaﬂ-m:rl::“;;nll‘mm

| TeALHH® SHAMEHNA KOHTPACTHOCTH M CBETOYYBCTBMTEABHOCTH

eiira momno epasuns, XK ua ocuone (EHIA, COOTROTCTRYIOMMX POCTY KOMIEHTPALNE (OTOXMMIIOCKH TeHePHPOBAHHOTO

UTO BOE KNNETHMECKMO KpWBME YAOBIET-

Tatomua 3
mnﬁnImwm—ml
Wh
HoETpACTHIOTE
Yorm k ¥orn ﬂ”,nr" By g omm | 5,0, con—| S2,00m
T N &
1,00
1,00 3,8 1,00 1,1 ;
't"ﬂ 1'3-? gﬁg 1097 | &4 1.2# f‘ﬁ ::gg
ﬂfﬂ l'ﬂ 5,08 1,10 8.9 2.4 u.ﬂ 0'%
0,68 | 098 | 3.00 | 058 | 05 | 043 | 0.8 | 0.3
045 | o6s | 370 | 0,68 | 1.6 . .
TaGamna 4

V) u dororpaduieckan mupora
e S ) ) T

gt apn :ﬁ';- Eﬁ Emax/tmin | Alp=18 pas/®min)| AHouen
20
2,90 28,10 1,44 1,
o g:m £205 | 7.40 0.87 ?'E
0.32 5 4714 | 17033 1,24 148
g 155 | 006 | 0,470 | 205 1,4 133
. Merma- 086 | 0,124 | 20,70 | 16,6 2,22 2

‘m AHgye MAXOERAN KAK NPOEXUNK NPAMCINNEAHON0 YYACTHA TAPAHTEPRCTHSeCHON wprmoll wa
lﬁ gt (t » oex).

KOpPeaNpoBaIN ¢ BeAWIMHON b, & CRETOMYBCTBMTEALHOCTH OHPEENAJACH KAK Be-
awanna, obparnan sxcnoawmun, weobxoxmmoil 1A NOAYICHNA OTHOCHTEALHON KOH-
nenrpamin xpoma(V) com = 2,0, It oxcunosumum BeAmCAAAN N0 Popmyae

=%+ |/ T ®

Ilpx ray6une doronoccranosaenus 10 ey = 2,0 Gopuyaa (9) npunmmaer pun
b= [V TR T 172 — byj2a] (10)

e a — OTpesor, orcexaemuit na ocw (1/[A] — 1/[A,))/t npn sxerpanoasuun ups-

Mol o ypanwemmo (8) (cm. pme. 6); b — penwwmma Tamremca yraa HagJaona sroit

OTHOCHTeABHO ocH [ ',
Jlas xpommponammux xoxmommon ma ocHone ororpadmueckoit mesaTHEM u ee
IEMUNECKH MOAWPUUMPOBAHHKX BAPWAHTOR TamRmM coocoboM ompegenenw ormocm-

Aan crenedeil npespa-

i:poul{;a'} » 1,5 1 2,0 pasa no ormomemmo x mexoxmoi TeMHOBOR KoHmenTpamWH

Kax caenyer ma ra6a. 3, mamenenne xummveckoil OpUpONN (GyHKUMOHAALHEX

TPYIN B sKeJATHHE MOKET DPHBOCTH Kax K YMEHBIIEHMIO, TAK H K YBEAWYCHWI0 KOHT-
PaCTHOCTH W cBeTOTyBOTBMTEALEOCTI, ITpn

o1c% u #ﬂfﬂrgm-mm mupora,
- BRpakenmii (5) m (6), I1 mﬂirmﬂwmm dHAveHme KOTOPOlk onpeneasercn ma

Yeuna AN noxasunawr

oo C mCooabloBaHmem orp
RORUEHTPAIIN coeumernns, SUETD 5 ocHTeAbHO

- 4 mpusesenn Tame SHATCHEA Ky W Ky, PaccumTanmMe na
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DPeAeALHAA CBOTOUYBCTBHTEALHOCT) TAKHX CHCTEM oA GLITL OAHOMO mopmme
HEJABNCHMO OT TPHPOAN METATHHHE. ITOT BHBON CACAAH HA OCHOBAMMN Pegyiyieg
TOB, HOXYYeHERX Ha mepuiinoll Goroxummwueckolt craymm gororpadimseckory m
necca 63 srana yCHAGHMA, M NOITOMY He MOMET KACATHCA BCErO HPOUSCCa B netow
Paccmorpename fannue NOKAIHBAIT, 9T0 B PeAXBEMX dororpadmueckns mare.
PHasax Ha CKOPOCTH (OTOXMMMYECKHMX NPOIECCOB, AGKANIMX B ocHOBe dhar
posanmeA usolpamenns, CYMPCTBONHOE BAMAHNA
i RECTROCTh NOANMEPHOR MATPHIM KAK CPEAM, WTO0 UPOABASETCH B

METATHHN,

OKASWBAIT  HEORHOPa

HHX 3AKOHNOMEPHOCTAX KuueTMEM uponecca. Omm BupamanTcs npesmue

B HAIOHNYAW mmm KHHETHYSCKNX EOHCTAHT, YTO MIMHID Y I-Ll..
OpH ONEHKe TPeledbHLX XapaxrepucTuk Gororpaduuecknx Marepuaios.

Aprop mupamaer mckpemmion Gaarofapuocts npodeccopy
COBETH W BHEMAHWE NPH HAUMCAHME JANHON CTATHE.
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