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BBEllE HI1E 

13 nocn en uee Il p eMfl n p l1 I1CCJIe.L\OIl aHI1I1I1CTOp I14 e CKI1X 11coeperaea ­

nux 6y Mar nee 4aI.!.1e CTa JI l1 npl1M e HilTb MeTO.L\bl KOJI e 6 aTeJIbHo l1 

cnexrpocxonna.K KOTOp b IM OTHOGITCfl 11I<-CneKTPocKOnl1f111 cnexrpo­
CKOnlHI KOM6 I1Ha l.(110HHoro pacceanas (KP) . 0 6 a MeTO.L\a rr03IlOJIfllOT 

nOJlY4 aTb l1H ¢ OpMal.( l1lO 0 KOMn 0 3l1 l.(l1 l1 6yMarl1 l1 c O.L\e p)l(aH I1l1 

OCHOBllbIX KOMnOHeHTOIl l.(eJIJIlOJI03HbIX IlOJIOKOH . Bnaroaapa TOM y , 

xro KOJ1e6aTeJIbHafl cne icrpocxonaa - t.rYIlcTIl HTeJIbHbIH MeTO.L\ 

onpene.nea a s crenea a MOJI eKyJIflp H OrO nopsnxa Il ofip a s uax, 

no cnexrpaxi MO)l<HO oueuars TeKYI.!.1ee COCTOilHl1e l.(eJIJIlOJI03bl 

u msteaea ne ee crpyxrypsr Il npou eccax crapexna. oT6eJIHIlaHl1il , 

HeiiTpaJIlI3a l.(HH H zipy rnx p e CTaBpal.(1I0HHbIX np oneziypax l.(eJIJI lO­

nosoconepxcautax MaTepl1aJIOIl . 

I1CflOJIb30BaHl1e cneKTpOMeTpOB, cHa6)KeHHblx MHKpOCKOnaMl1, 

OnTOBOJIOKOHH bI M l1 .L\aT4HKa M l1, pa3H o 06pa3HbIMH n p I1CTaBKaM l1 

(6 oco6eHH OCTI1, .L\l1¢¢Y3Horo orpacxeaas 11 M I1KpO-H n BO), n 03BO­

.~ H eT uepaspyuraiounoa cnccoooss l1CCJIe.L\OBaTb He60JIbUll1e Y4 aCTKH 

6YMarl1 11oKyMeHTo B, KapT I1H , «apr n zip yrux 06b eKTOB ua 6yM a)KHol1 

OCHOIle[9 , 15 , 18, 20. 2 1] . 

BHa CTOilI.!.1e l1 pabore npaseneaei pe3YJIbTaTb1 HenOJIb30BaHl1il 

Ml'T01l3 I1K-¢ y pbe c n eKTpOCKOn l1l1 orpaacenna .L\JIfl lICCJIe.L\OBaHHil 

OOpa3 l(OB WTe MrreJIbHOH 6yMarl1 H3 KOJIJIeKl.(1111 TI . A. Kapraeona' . 
ITOl\ <fep KHeM , 4TO JIH CTbl WTeMneJIbHol1 6 yMarH, npoaaeeziemnae 
I13 52 pyccxnx cjJa6p l1Kax 13 n epa on C 1830 no 18 9 6 r r ., I1M elOT pas­
Hblil COCTaB, crpyxrypy 11 csoacrea. O TMeTI1M . 4TO HeT H l1Ka Ko l1 

IlH ljJop Ma l.(H I1 0 KOMn03l111 l1l1 .L\aHHb lx JIl1CTOB l1 npOl1CXO)K.L\e HlIl1 

ue.nJIIOJI03Hb IX BOJIOKOH . 

U eJI b lO .L\a HHo r O HCCJIe.L\OIlaH l1fl 6blJIO: 

-nposeprrrs xoppexruocrt, l1K -eneKTpOCKOn l1H crpaxcea aa a n s KOJIl1­

qeCmeHHo ro a HaJI 1I3a crp yxrypsr l1 COCTa Ba 6 y M a r H ; 

- C03L\aTb oasy .L\aHHbIX I1K-Cn eKTp oIl oxapakrepasoaauaerx 06pa3l.(OIl 

WTeMlJeJIbH o l1 6 y MarH; 

· ouemrr s COCTaB l1 cr p y xr y py lUTeMneJI b HblX 6yMar 

lJO I1X I1K-CneKTpaM; 

· on pen e .nare cn ex r pam.msi e n ap asie-rp er . no KOTOp bIM 

paJJIl14aIOTCil JII1CTbI ; 

- IlblflIlUT b crrex -rpans usre xapakrepacruxa . KOTopble cnaaaasi 
CCOpTOM 6yM arl1; 

· BblflIlHTb xapaxrepacrnxa. xo'roptste OTp3)l(a lOT l13MeH eHl1ilBO ape­
;,rerm Il nepnon 18 30 -18 9 0 -x r r. 

B a )l<HOC Tb nOJI Y4 eHl1fl cneKTpaJIb H o l1 l1HcjJop Ma l.(H l1 llJI il 

3Tl1X 6yMar 3aKJIlO4aeTCfl 13 TOM , 'lTO llaHHafl KOJIJIeKllllfl ilBJIfleTCil 

llOCTaTO'l HO n p e.L\CTa Ill1TeJIbH bI M M HO>KeCTBOM PYCCKI1X 6yMar, n po­
113Il elleHHblx 13nepa on 18 30-1 8 9 6 rr. Basa .L\a HHbIX n o cnexr pav 6 01 

bYMa)f(Horo JIl1CTa MO)f(eT 6 bITb l1CnOJIb30BaHa Mil l111eHTI1¢l1Kal.(Hl1 

Hel13BeCTHOH 6yMarH n o 6JIH30CTl1 crtexrpon.Takas ouenxa B0 3M O>KHa 

B CBfl3H C Te M , 'lTO lIK -CneKTp - 3TO 0 6 b eKTuBHail U YH l1KaJIbHail 

I1H¢ OpMal.(l1flMfl Ka)f(.L\OH 6YMam. YHnKaJIbHOCTb caasaaa KaK C MHO­

ro06pa3HeM CaMI1X l.(eJIJI lOJI0 3HbIX Il OJIOKOH, xoropsre UCnO JIb30BaJIl1 

B 3TOT n epnozi, TaK H C paaa ooopasn ew KOM n 0 311L1110H H bIX .L\06aBOK, 

Crre l..\ I1<jJHKOI1 TeXHOJIOrl111 13Ka !KllOM KOHKpeTHoM cnyxae. 

1I3MEPEHl1E 

HK-cneKTpbl o-rpaxce aas perI1CTpl1pOIl aJIl1 Ha HHcjJpaKp ac ­

HOM ¢ y p b e -c n e KT pO MeTp e ALPH A cjJ l1 pMbI I3ruker ( fe p M a Hl1il) 

C paapeuren a e ra 4 CIW', Il zina nasone 'l aCTOT 4000- 400 CM " 11 p ac ­

CTOflHHeM Me)KllY TO'lKaMH z 15 CIW'. TIPl1 pac-iere cnexrpon 6blJIa 

HCnOJIb30BaH a cjJYHKllHfl a n O.L\113all H l1 : rpexvrreauaa epy H K L1l1il 

5 JI 3K M 3Ha- X a ppH c a (I3 1ackmann Harris ( B H) ) [ 8J . Cnexrper orpa­
)KeHl1fl 6yMam 3aBH CilT KaK OT crpyxrypsi l.(eJIJIlOJI03HbIX BOJI OKOH , 

rnna .L\0 6 a BOK H HX cone px aana, TaK 11 OT CBOI1CTB n OBe p XHO CT I1. 

I1cnOJIb30IlaHHe cnekr posrer pa Alpha C npa cranxoa ua crpa­
)l<eHl1e A241/D QuickSnapTM Reflection module (puc. 1, a) rr03B OJIfleT 

nOJI Y 4 aTb H H eppaKpa cH ble cnexrpsr 6yMa r H 6e3 npen napnrerre ­
HOI1 n O.L\r OTOB K H 06pa3L1a . H 3M e p fl fl cnex rpei crpaxea un cnera 
a e riocpen cr nea ao OT nOB epXHOCTI1 6yMarl1. TIocJI e p e r H CTpaL1H H 

rpon onoro cnexr pa C nO M OI.!.1 blO cneu a am.nor o s epxarra 6yMara 

n pH CJI OH fl e TCil K BXO.L\HOM Y oTBepCTl1 lO nputiopa. 11 n p OH CXO.L\I1T 

H 3M ep e H H e cnexrpa orpaxenas (puc. 1, 6). TIP I1 pem CTpaL11111crrex­
TpOB cYI.!.1e CTByeT B0 3 M O)l<HO CT b I1CnOJIb30 BaTb OTB epCTl1il p a 3HbIX 

paaraepon, T .e. H 3MepilT b p a 3JIl1 'lH b i e n o n JI0I.!.1a.L\11 epp arM e H T bl 

6yMarH . Haa xiemsur ee ornep crue 11l1a M eTpOM OKOJIO 5 MM n03 BO­

JIfl e T sa nncemar t, cnekrp t-r C He60JI blUU X y 'la CT KOB 6yMa)KHOrO 

JIU CTa , xcropsre CB060.L\Hbl OT 'lepHUJI , xpacox U 3arpfl3HeHUI1. ,[l JIil 

YM eH b weH u il wyMa cne xr p perucr papyerca 13Te4eH He 3 M U H , 'lTO 

COOT BeTcTB y eT 12 8 ycpe.L\ H eHUilM. 

Kaxae n p e U M YI.!.1e CTIl a UMeeT HK-¢YPbe cnexrpocxonua? 
Bo-nepasix. sarr uc » cnexrp a n p OU CXOllHT 6 b I CTpO, TaK Ka K O.L\H O­

Bp eMe HHO H3 M e p ileT Cil I1HTeHCHBHOCTb CBe Ta aa acex 4 a CTOTax. 

BO-IlTOpbI X, Il OTJIH 'lUe OT .L\Hc nepCUOH H bIX n pu fiopon . l1K-¢YPbe 

cn ex'rposeerp ci .L\alO T T O'lHO e BO JI HOBOe 'lI1 CJI O, 'lTO n03B O­

JI il eT nepe HOCI1Tb H a l1 .L\e HH b l e yCJIOBl1il pac-rera naparaerpoe 
n OJI OC aa cn exrp sr. no.nyu e uu si e a a npyra x l1K-¢ypbe crtex­

'rpoxrerpax [8, 121. 

I1K- Cn EKTPbl EYM ArJ -r 

H a puc. 2 n OKa 3a H b I I1HeppaKpaCHble cnekrpsr nor JIOI.!.1eHl1il paa­

JIl1'lHb l X 06pa3 L10 B 6yMarl1 . TIpe.L\CTaBJIeHHble aa pncya ke crtexr ps r 
6 blJIl1 rrOJIy'leHbl nyrer« nepecs era cnexrpoa orpaxenaa JI I1CT OB 

Il cnekrp t» n o r JIOI.!.1eHHil C nOMOI.!.1blO n pl1M eHeHl1il MaTeMaTI1­

'leCKo l1 epyHKll l111 Ky6 e JIKI1 -M yHKa [11, c . 3 0 8 ]. I1 M e H Ho cn exrp 
nOrJIOI.!.1eHHfl MO )KeT 6blTb I1CnOJIb30BaH .L\JIil pac-iera nap awer pos . 
TaK KaK I1HTeHCHIlHOCTb nOrJIOI.!.1eHl1 fl npsxio nponOpL1110HaJIbHa 

KOHL1eHTpal.(1111 K OM nOHeH Ta . 

B CI1JIY CJIOIKHOCTI1 crpyxryper lle JIJIlOJI 0 3 b I , I1K -C neKTp 

6yMarH H3 XJI On K OIl b lX BOJIOKOH 6e3 1l06aBoK 11 Han OJIHI1TeJI en 

13 Cp e .L\HeM 11l( - .L\l1ana3 0He 400 - 4000 CM " npezi c'raanaer c0 6 011 

CyMMy casuue 50 n OJI OC n Or JI OI.!.1 eH l1 il MaKpOMOJIeKyJIbl L1e JIJI lO­

JI03bl, xo'rop sie 13 pane crryvaes CI1JIbHO ne pexpsmarorca npyr 
C npyrora, 'lTO MO )l( HO BI1.L\eT b xa puc . 2 ('l e p Hail kp n nas) . Partee 
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Pl1C. 1. Ii1K-<Dypbe cnexrpor-rerp Alpha cjmpMbl Bruker C npl1CTaBKOL;; A241/0 QuickSnapTM Reflection module; a - peracrpauua cjJoHoBoro 

cnexrpa C noraouusro cneuaarn.uoro sepxana: 6 - perucrpauaa cnexrpa OTpafKeHl1R nucra, npucnoaeuaoro K OTBepCTl11O npnbopa 

6bIJIa paspacoraua nporpaxoaa, rr03BOJIRlOlI.]ail paCKJIa,IlbIBaTb cnexrp 

na orne.nsm.re rrOJIOCbI nor.noureaaa H HCrrOJIb30BaTb HaH60JIee 

HHcjJopMaTHBHble H3 HHX gJIR Ol.\eHKH crpyxryper l.\eJIJIIOJI03bI [4, 13]. 

TaK KaK 6yMara RBJIileTCil MHorOKOMrrOHeHTHbIM MaTepH­

aJIOM, TO HK-crreKTp 6yMarH ecri, cyMMa HK-crreKTpOB Ka)Kgoro 

KOMrrOHeHTa, eCJIH nonycrrrr», 'lTO HeT CHJIbHOrO B3aHMogeJ1CTBHR 

Me>K):jy COCTaBJIillOlI.]HMH 6yMary Bell.]eCTBaMH. Ha puc. 2 raxace 

Mo>KHO BHgeTb HK-crreKTpbI 6yMarH H3 100% 6eJIeH0J1 CyJIbcjJHTHOJ1 

l.\eJIJIIOJI03bI, 6eJIeH0J1 JIbHRHOI1 6yMarH C HarrOJIHHTeJIeM-MeJIOM 

H 6yMarH, cozrepxcauten JIHrHHH H KaOJIHH. B rrpegCTaBJIeHHbIX 

na pncynxe cnexrpax OTMe'leHbI KaK rrOJIOCbI rrOrJIOll.]eHHR JIHr­

HHHOBoro no.nmaepa. TaK H rrOJIOCbI g06aBOK - MeJIa H KaOJIHHa. 

!1crrOJIb30BaHHe xapaxrepa srx rrOJIOC Ka)K):joro KOMrrOHeHTa 

rr03BOJIHJIO ):jeTaJIbHO HCCJIe):jOBaTb cnexrpei 06pa3l.\OB 6yMarH, 

rrpOH3Be):jeHH0I1 PY'lHbIM H MaWHHHbIM cnocooaxra na pyCCKHX 

cjJa6pHKax B XIX B., a TaK)Ke 3TaJIOHHbIX 6YMar. 

AHaJIH3 HK-crreKTpOB 601 otipasua WTeMrreJIbHOI1 6yMarH 

rrOKa3aJI, 'lTO HCCJIe):joBaHHbIe JIHCTbI pa3JIH'la1OTCil rro creneun 

yrropanovemrocrn l.\eJIJIIOJI03bI, cO):jep)KaHHIO JIHrHHHa H reMH­

l.\eJIJIIOJI03, KOHl.\eHTpal.\HH KaOJIHHa, )KHBOTHoro KJIeR, KOJIH'leCTBy 

H COCTORHHIO cjJYHKl.\HOHaJIbHbIX rpyrrrr. Taioke rro crtexrpara 
crpaxcennn BbIilBJIeHbI pa3JIH'lHil B ypouae paccenxna, B r JIY­

6HHe rrpOHHKHOBeHHil cnera, B urepoxcnaroc'rn rrOBepXl-IOCTH 

HCCJIe):joBaHHbIx JIHCTOB. OTMeTHM, 'lTO MHorHe nepeuucnenm-re 

xapaKTepHCTHKH CBil3aHbI Me)J():jy C06011. 

l.\EJIJIIOJI03HbIE BOJIOKHA. CTPYl<TYPA l.\EJIJIIOJI03bI rro ,l:(AHHblM 

HK-crrEKTPOCKorrHH 

OCHOBOJ1 6yMarH RBJIRIOTCill.\eJIJIIOJI03HbIe BOJIOKl-Ia. UeJIJIIOJI03a ­

no.nyynopanovennera rrOJIHMep, MaKpOMOJIeKyJIbI kcroporo MoryT 

HMeTb KOHcjJopMal.\HIO ur B npnpoanoa l.\eJIJIIOJI03e HJIH Lill B Mep­

cepH30BaHHOM HJIH pereuepnpouannov 06pa3L(e. B TO »ce BpeMR 

MaKpOMOJIeKyJIbI Ka)K):jOJ1 KOHcjJopMal.\HH MoryT 06pa30BbIBaTb 

vnopsno-remu-ie H aeynopano-renm.re 06JIaCTH. CXeMaTH'lHO opra­

HH3al.\HIO uenen MaKpOMOJIeKyJI l.\eJIJIIOJI03bI O):jHOI1 KOHcjJopMal.\HH 

MO>KHO npencranrrn- KaK 'lepegoBaHHe ynopanoveu-rerx H neyno­

pazicvcrnnsrx 06JIaCTel1, KaK rrOKa3aHO na puc. 3. 

Pa3JIH'lHbIe THrrbI BOJIOKOH OTJIH'laIOTCil zipyr OT ):jpyra 

rro conepacamno ynopsno-remu-rx H aeynopsnoxemn-tx 06JIaCTel1, HX 

pa3MepaM H pacnpezienemuo. Hanpnxrep, MeTO):jOM paccesmra perrr­

reHOBCKHX JI)'"lJel1 6bIJIO rrOKa3aHO, 'lTO XJIOrrKOBail l.\eJIJIIOJI03a HMeeT 

60JIbWylO crenems KpHCTaJIJIH'lHOCTH rro cpaBHeHHIO C):jpeBecHbIMH 

l.\eJIJIIOJI03aMH, paaxieper KpHCTaJIJIHTOB B XJIOrrKOBOI1 l.\eJIJIIOJI03e 

(210*70 A) 3Ha'lHTeJIbHO rrpenennaror noncomsre pasraepsr B BOJIOKHax 

gpeBeCH0J1l.\eJIJIIOJI03bI (40*30 A) [19]. 
TIo ):jaHHbIM HK-<Dypbe cnexrpocxorrarr, KaK MeToga, 'lyBCTBH­

TeJIbHOrO TaK)Ke K Heyrropil):jO'leHHbIM 06JIaCTilM rrOJIHMepa, gJIil 

60JIbWHHCTBa rrpnpozin srx BOJIOKOH, xcroptsre He nonnepramrc», 

aanpusrep, CHJIbHbIM lI.]eJIO'lHbIM 06pa60TKaM, Ha,IlMOJIeKyJIilpHaR 

crpyxrypa l.\eJIJIIOJI03bI onucsmaerca TpeMil napaxrerpaxm. 3m 
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Pl1C. 2. I1K-cneKTpbl: 6eneHoL;; xnorucoaoji 6yMa'l1
 

(4epHblL;;), 6yMa'l1 l13 100%-L;; 6eneHoL;; cynbcjJl1THOL;;
 

uenmonose.i (3eneHblL;;), 6eneHoL;; nbHRHoL;;
 

6yMa'l1 c HanOnHl1TeneM-MenOM (Cl1Hl1L;;), 6yMa'l1,
 

cOAepfKaU1eL;; nl1,HI1H l1 KaOnl1H (KpacHblL;;)
 

1000 2000 3000 

-1 aonuoaoe 4111cno CM 
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ynopaaoaeansre neynopazro-renasre 
06naCTH 06naCTH 

P~ c. 3. (xe Ma TW-IHOe npeACTaBJIeHl;1e crpyxrypsr 
nonyynopano-reuuoro nOJII;1Mepa OA HOi1 KOH¢OpMaUI'1 I'1 

CJle,l\YIOl.QHe naparaer per: OT HOCHTeJlbHOe cone pxaane 06J1aCTel1 

ynopsnoseaaon 11 aeynopa no-reanoa n p l1pOAHOH uenrno.noasr 141 , 

seynopanoxeaaoz ueJlJlIOJl03bI WI (aMopepHOH epa3bI) [3, 4, 13 J. 

,l:(aHHble MOJleKyJlHpHOH cneKTpOCKO n l111 a a OCHOBe I1CCJl eA O­

BJlI I1il 6 oJl ee 100 0 u eJl Jl lOJl03HbIX 0 6pa3UOB pasno ro n pO I1CXOX<):IeHI1H 

lIOKa3aJlI1 , "ITO COA ep)KaH l1e ynopnno-re aneix 06J1aCTeH npnpon ­
1M HOH u eJlJl JOJl 0 3bI 13 pa3J1I1"1HbIX BOJlOKHaX ea psnpyerca 13 npene.nax 

10-85%· ,l:(JlH XJlOnKOBbIX BOJlOKOH, aanpauep, OTHOCI1TeJlbHOe coziep­
)I(aHl1e ynopanoue a asrx 06J1aCTeH npapozmoa uenmonoau JleX(I1T 

a ­ B npezienax 55-70%. B Bb IAeJleHH bIX 113 n pe uecnmsr u e Jl Jl lOJI03a X 

iryr vnopaao-iea n u x 06J1aCTeH He 60Jlbilie 35%, a COAep)KaHl1e aMopepHbIX 

iep­ 06JlaCTeH BbICOKO 11COCTaBJlHeT OKOJlO 50%. Pa3J1I1"1Hble XI1Ml1"1eCKl1e 

~MH H <jJ11311"1eCKl1e B03,[(eHCTBI1H : A eJl l1rH l1epl1KaUl1il , crfie.nxa, p a 3MOJl , 

:aT b rJ111pOJUI3, crap eaa e 11 np yr ue rtpo uecctst n p l1Bo A HT K 113MeHeHI1IO 

pra­ crp yxrypsr I..\eJl Jl IOJl 0 3b l , "ITO npOilBJlHeTCH 13 I1K-CneKTpax -repes yne ­
[11111 JlIl 4eHI1e OA HI1X no.noc nor JlO lI..\e Hl1 il 11 YMeHbIlIeHl1e zipy r nx nonce. 
.no­ I1MCHHO 3TI1 "I YBCTBI1T e Jl bHble no.noctsr n OJIOlI..\eH I1H QeJlJIIOJl03bl 

H HCflOJlb3 YlOTCil npa pac-rer e naparaer pon H aA M OJl eK YJl il pHOI1 

lyra crpyxrypsr I..\eJlJl IOJl0 3 b l. D O,[("I ep KH e M , -rro 6bIJlI1 Hal1,[(eHbl XOpO IlIl1e 

1,I1X KOpp eJIilU 1111 MeX(,[(y 3Ha"leHI1ilM I1 napasierpcn Ha,[(M OJle Ky Jl HpHOH 

~HT - rrpyxrypisr u eJlJlIOJl 03 bI 11x apaKTepl1CTI1K aMI1 MaKpOC BOI1CTB BOJl O­

ieer KOIl H 6yMarH [4] . 

IMI1 H a OCHOB e BbIIlIeCKa3aHHoro MQ)KeM cne.nart. BblBO,[(, -rr o 
I03e 3Ha'leHl1il cr p yxrypnsix napa werpos ue.nrno.noasr M oryT 6 b ITb 

!lax IJClI OJIb 30 BaH b i AJIH onpezteneu na n p OI1CXO)KA eHI1H BOJIOKOH, cno ­
cooa I1X 06p a60TKI1, A Jlil n pe,[(CKa3aHI1H M a Kpon apa M erpOB. 

'311 ­

J,.HH 

ICb , CTPYKT YPA QEJlJlIOJl03bI 3TAJlO H HbIX 5YMAr. PA 3JII1t:f I1E 

HaH B CTEn EHH ynO PH,[(O Y:EH HOCTI1 

3TO 

ll -~il n pOBepKI1 Kop peKT HO CTI1 I1CnOJlb 30Ba HI1 il I1K-CneKTpOCKo n l1l1 

orpax euna a HaJI I1311pOBaJII1Cb I1HeppaK p aCH bl e cnexrpsi 3TaJIOH HbiX 

06pa3I..\OB 6 y Marl1, 113rO TOBJleHHbIX 13196 0 -e rr. 3 TI1 6yMarH I1MeJlI1 

OlI peL\eJIeH Hb l H COCTaB, T .e. MH HI1X 6blJll1 113BeCTHbI T l1n b l BOJl OKOH , 

1\06aBKI1 11 I1X KOHueHTpaQI1 I1. 

B bI JlI1 I1CCJle,[(OBaH b I CJleA YIOlI..\l1e 6 y Marl1: 

- 6yM ara 113 10 0 %-H 6 eJI e H0 I1 CYJIbepl1THOI1 I..\e JIJIIOJl03bl 6e3 A06aBOK; 

- 6yMara 113100%-11 6 eJleH0l1 cyJlbepaTHol1 uenrncnoasr 6e3 A06aBoK; 

- 6yMara 113 10 0 % -11 6 eJIeH 0l1 XJl OnKOBOI1 I..\eJlJlIOJl03bl 6 e3 A06 aBOK; 

- 6yMara 113 100%-H 6eJleH0l1 JlbHilHOI1 u eJl Jl lOJl 0 3 b l 6e3 ,[(06aBOK; 

- 6y Mara 113 10 0%- 11 6 eJIeH 0l1 Jl bHH HOI1 n OJlY MaCCbI C A 06aBJleH I1eM 

2%XaHl1epOJlI1 11 2% c epHOKI1 CJlOrO r JlI1H03eMa; 

. 6yMara 113 10 0 %-11 6eJleH0l1 JlbHilHOH n OJl YM a CCbI 6e3 n poxneuea­
IOII1J1X BelI..\eCTB C A 0 6aBJl eH I1eM 25% KaO JlI1 Ha ; 

- 6yMara 113 100% -11 6eJIeHOH Jl bHilHOH nOJlYMaCCbl 6e3 npOKJIel1Ba ­

IOII1HXBelI..\e CT B C A06aBJleHI1eM 40% MeJIa;
 

. 6yMar a 113 100%-11 6 eJleHOH Jl bHHH OI1 nOJl YMa CCbI 6e3 n poxn eue a­

IOIlI lI X Be lI..\eCTB C A06aBJleHI1eM 10 % A BYOK I1CI1 T HTaHa . 

D o a x-cnekrpa v nepevacnenm-rx 3TaJlOH HblX 6yMar oue ­
HI1BaJlaCb cr e n ems ynopazrouea nocru u e JIJlIOJl03 b I B OJlOKOH , 

cocra BJl HIOlI..\HX 6yMary . ,[(JlH pac -rera 3TOro crpyxrypaoro napa­

Merp a n o cnexr paxi OTpa)KeHJ1 il A JIH 3TJ1X )K e 06p a 3Q oB 6 y Marl1 

6blJll1 H 3MepeH bl ux-cnexr pur norJlOlI..\eHl1il . ,[(Jlil nOJlyt:feHHil cnex­

TpOB nor JlOlI..\e Hl1 il 06pa3U bI rOTOBHJlJ1Cb 13 BI1Ae TOHKI1X Ta6J1eTO K 

Be COM He 60JIee 300 M Z 11 AHaMeTpOM 13 111M, 11 n OCJIe H 3M ep e HHil 

cnekrpon n p OH3 BOAH JlaCb ou eaxa napaseerpon H a,[(M OJl e Ky Jl ilp HOH 

crpyxryp»i ueJIJlIOJI03bl. H a puc. 4 npeACTaBJIeHa JIH HeHHail 3a BI1­

CHMOCTb Me)K,[(y 3Ha"leHHeM H HTe H CI1BH OCTH nOJlOCbI BaJl eHTH bIX 

KOJIe6aH J1H CH-cBil3 eH u eJIJI IOJI03b I (napara erp I (CH)), pace-arran­
HOH no cnexrpara orpaxenan 3TaJIOHHbIX 6yMar, H OTHOGITeJIbHbIM 

conepxcaauexc ynopanovemrerx 06JIaCTeH npaponnon QeJIJIIOJI03bl, 

oueHeHHbIM 113 H K-cneKTpOB n OrJIO lI..\eH J1il ,[(JIil 3T HX xce 06p a3I..\OB. 

Ha pncynxe MOX< HO BH ,[(eTb, "ITO H M e eTC il xopouras KOppeJIHUHH 

MeX(AY 3T HMH naparaerpaxia ,[(JIil 6yMar , CA eJIa H HbIX H3 p a 3JI I1t:fH b IX 

BOJIOKO H: XJIOnKOBblX, JIbHilHbIX, 6eJIeHbiX ApeBeCHbIX cyJIbepaTH b IX 

H CYJIbepI1THbIX . Dpe,[(CTa BJIeH H a il a a puc.4 KaJI I16pOBO"lHail npasiaa 
M OX(eT 6bITb H CnOJIb 30BaHa AJIil 6 b lCTpOH ou eax n CTeneH J1ynops zio­

"IeH HOCTI1 u eJIJI IOJI0 3 bI BOJIOKOH n o I1K-CneKrpaM oTpa>KeHI1H 6yMarl1 . 

TaKHM 06p a30M, ,[(aHHail 3aBJ1CHMOCTb noxaasmaer. "ITO 

no cnexrpaxr OTp a>Ke HJ1il, 3a nJ1 Ca HH b l M a a cn exrporae rpe ALP HA 

C npHCTa BKOH Ha OTpa)KeHHe A241/D QuickSnapTM Reflection module, 
M OX(H O OueHJ1BaTb crpyxrypasr e napar-ierpsr ueJIJIIOJI0 3bI H C AOCTa­

TO"lHO BblCOKOH BepoHTHoCTblO onpenenarts TJ1n BOJIOl(OH. 

CT PYI(TYPA QEJIJI IO JI03bI 5YMAr PYY:H oro OT JII1BA XIX B. 

KoppeKTHOCT b KOJIl1"1 e CTB e HHOH Oue HKJ1 crpyxrypi-i I..\eJIJIIOJI 0 3bI 

6blJIa rrponepen a a a rpex 06pa3 I..\aX pyCCKOI1 6yMarH py-moro OTJl H Ba 

XI X B. H CnOJIb 30Ba HHe KaJIJ16 p OBO"lHOH n pilMOI1, n pe,[(CTaBJI eH HOI1 

na puc. 4, n03BOJI I1JIO n o I1K-CneKrpaM OTpa)KeHHil AaHHblX 6yMa r 

pacc-nr rart, crenems ynopHAOt:feHHOCTH I..\e JIJI IOJI0 3bl 13 BOJIOKHax. 

113 KOT Opbl X 6 bl JIl1 CA e JIaH b I oopas u er 6 yMar l1 pyxaoro OTJI H Ba . 

H3BeCT HO, "ITO n OA 0 6 Hbie 6yMarl1 XIX B. 113rOTaB JI I1BaJI I1Cb H3 BOJIO­

KOH XJIOnKa. JIbHa 11 neasxz. T aK l1M 06pa30M. C yBepeHHOCTblO MO)KHO 

CKa3 aTb, -rr o ace Tp J1 copasua HBJIil IOTCil TpHnJ1t:f HbIM H 6yMaraMH. 

Ha puc.5 n p eAC TaBJI eHa nna rpasoaa, rne M H 3TaJIOHHbiX 6yMar (xpac­
H ble n OJIOCb l ) J1 6yMar pysuoro OTJIHBa (CJ1HH e n OJIOCbI ) nOKa3aHb I 

3Ha"leHHil CTeneHH ynopsnovenaocr a ueJIJI IOJI03bl. nx-cnexrpt» 
OTpa)KeHI1H 6bIJIl1 H 3MepeHbi 13 HeCKOJIbKHX MeCTax JI H CTO B. "ITO 

n 0 3BO JIl1JIO OI..\eHI1Tb I1X O,[(H OpOA HOCTb. Ha puc. 5 A JIil rp ex JIH CTOB 

(aoraepa I , 2 11 3) npe,[(CTaB JIeHO 3Hat:feHHe crpyxrypncro napaster pa 
ueJIJIIOJI03bI AJIil ,[(BYX MeCT JIHCTa (crciozi a no nropenae HOMepoB). 

Ha pncyaxe BI1,[(HO, "ITO 130 ncex cn yxaa x crene ms yn opazioveaao­
CTH y JlI1CTOB pyxaoro OTJl H Ba 6JIH3Ka K CTe neH I1 y nopHAo"leH HOCTI1 

JI bHilHOH u e JIJI IOJI03b l 11 HHX(e CT eneH J1 yn opHA Ot:feHHOCTI1 XJIOnKO ­

BOH ueJIJIIOJI03bI. M O/l<HO OTMeTI1Tb, "ITO ,[(JIil 6 yMar n OA H OMepaMI1 

1 H 3 Ha6JIIO,[(aIOTcH He3Ha"ll1TeJIbHbie p a 3JIl1 "1HH 13 3H a t:fe H HilX aroro 
napaxierpa, oue aenm- re ,[(JIil A BYX MeCT JI I1CTa. OTcIOAa MO/l(HO cne­
JIaT b n p eAnOJIO)Ke H He , "ITO AaHHble 6yMarl1 CAeJIaHbl 113 JIbHHHbIX 

BOJIOKOH. B roxce Bp e M H co paseu nOA HOMepOM 2 nOKa3aJI 3Ha"lH ­

TeJI bHb111pasopoc n o CTeneHI1 ynopHAOt:feH HOCTI1 u eJIJI IOJI0 3bl 13rmyx 
MeCTax JII1CTa, r .e., 13OAHOM cn y-iae 3TOT napa r-ierp npH6JIH)KaeTCH 

K y n opH A Ot:fe HHOCTI1 XJI OnKO BOI1 ueJIJIIOJI 03bI, a 13 zipyroxt MeCTe 

sroro xce JIJ.1CTa,[(aH H b l H na panerp cooTBeTCTByeT ynopa ziove aao ­
CTH JIbHilHOii u eJIJI IOJI0 3bI. Ilpezm onaraext, -rro AaHHblH JIHCT (NQ2) 

COCTaBJIeH H3 CM eCI1 JI b HHHb lX 11 XJIOnKOBbIX BOJIOKOH . 

T a KI1M 06pa30M , MO)KHO OTMeTI1Tb: 3Ha"leH I1il CTeneHH 

y nopH,[(Ot:feHHOCT I1 ueJIJIIOJI03bI BOJIOKOH 6 yMar py-nroro OTJI I1Ba 

YKa3bI 13aIO T a a TO. "ITO 0 6pa3 Ub I czie.naasr 113 JIbHilH bl X 11 XJIOn KO­

BblX BOJIOKO H. 3 T H ziaa m- re corrracyior ca C Te M , -rro I1CCJIeA OBa H H bl e 

0 6p a3UbI 6 y MarH ilBJIH IOTCil Tp Hnl1 t:fHbI M H 6yMaraMI1. 

CTPYKTYPA QEJIJIIOJI0 3bI BOJIOI<OH WTEMnEJIbHbIX B YMAr 

B bIJII1 npOaHaJIH3l1pOBaHbI I1K-CneKTpbI crpaxceana WTeM neJIb ­

H b l X 6YM ar. TIp l1MeHeHH e 0 6 cy>K,[(aeMOH Bb IIlIe Ka JI I16pOBOt:fH0J1 

npHM OI1 (pUc. 4) n 0 3B OJIl1 JIO Bbl"ll1CJI I1Tb napasrerp «cr ene ms yno ­
p H,[(O"l e HHOCTI1 u eJI JI IOJI03 bI ». ,[(JIil np nr-repa , aa ,[(HarpaMMe puc. 6 
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npe.QCTa13J1eHb I 3Ha4eHHiI CTe neHH ynopsno-reauocra u e JlJl lOJl I03 bI 

15 Jl HCT013, H3rOT013J1eH H b IX a a 9 <pa6pHKax. H a pu c. 6 AJliI Ka /KAO fO 

Jl HCTa, xposce era nOpilAK0130fO HOMepa , HMeeTCiI HH<popMaUHiI 

o nare HCnOJlb30BaHHiI AaHHOI1 6yMarH, a 'raxxce 0 HOMepe 6yMam. 

HOMep 6yMafH i1BJlilJlCiI xapaKTepHCTI1KOll xa-recrna. (YAiI no AaTaM 

I1CnOJlb30BaHI1i1 AOKyMeHToB, npezicrannemnsre 6YMafH 6blJll1 np o­

H3BeAeHbl 13 nepnon BpeMeHI1 C 1840 no 1890 rr, Ha 3TOM IKe pl1CYHKe 

AJliI cpaBHeH I1i1 nokasaa sr 3 H ayeH I1i1 napar-ierpa ynopil.QOyeHHOCTI1 

ue.nznonoas r AJliI 3TaJlOHHblX 6yM a f (kpacxsre nonocsr), 
Ha puc. 6 MOIKHO BI1):1eTb, YTO crenens ynopilAOyeHHO CTI1 ue.n­

Jl IOJl03bl ):1J1i1 15 npencrannenm.rx JlI1CTOB 6yMafH JlelKlIT 13npenerrax 
15 - 65%· MOIl<HO OTMeTI1Tb, YTO 66J1bWl1e 3HayeHHiI 3TOfO cr pyxr yp­
HOfO naparaerpa - 40-64% - Y JlI1CTOB, 113roTOBJl eH H b lX A O 1855 f . 

I1 3BecTHo, YTO 13 3TO BpeMiI 6yMafy npo naaonnn n PYY HblM cnocotiov 
H I1CnOJlb30BaJll1 'rpann-nnsre BOJlOKHa . ,I:\Jl iI npe):1CTa13J1eHHblx JlHCT013, 

113fOTOBJleHHblX 13 1840-1855 rr ., H e 6blJl YKa3aH HOMep 6yMafH . 

,I:\a H Hble puc. 6 noxaacmaior , YTO y JlHCT013 OAHOll cjJa6pHKH 

Ha6J1Kl):1aeTCiI p a 3J1I1Yl1 e 13CTeneHI1 ynopil):10t.IeHHOCTH ueJlJlKlJl03bl. 

Hanpawep, ):1Ba ofipasua 517 H 519 BeJlI1KoceJlbcKol1 cjJa6pHKH KHiI­

3el1 Tarapnmsrx C ):1aTOH HCnOJlb3013aHI1i1 1851 H 18 5 5 fl' . HMeKlT 

COBepweHHO O):1I1HaKOBbIH CIO)KeT urresme.na, HO no CTe n eHH ynops ­
AOyeHHOCTH ueJlJlIOJl03bI 3TI1 06pa.3UbI OTJll1yaIOTCiI . TaK, ):1J1i1 oopasua 
5 17 ztona yncpazio-ren n erx 06J1aCTeH npl1pO):1H OH u eJlJlIOJl03bI COCTa 13­

.ns.na 6 2 ,3%, YTO nsnne, yeM y JlbHil HOI1 u eJlJlIOJl03bI , a y oepas ua 
519 3TO ana-reane MeHbwe, yeM y uenmonoasr 3TaJlOH H0l1 JlbHilHOI1 
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Pi'lc. 4. ni'lHe~HaA 3aSIKi'lMOCTb MeH{iW crcn eusro 

yncpanoue auocra npi'lpO.QHO~ uenruonoa st B cnearpax 

nOrn0l.11eHI-1A 6yMar 1-1 I-1HTeHCI-1BHOCTblO nonocu 

B cnexrpax OTpaH{eHI-1A 3TI-1X H{e 06pa31..\0 B; 1 ) 6yMara 

1-13 100%-~ 6eneHO~ cynb<lmTHo~ uenrnonoset 6e3 

.Q06aBOK; 2) 6yMara 1-13 100% -~ 6eneHO~ c yn b <paT H O~ 

uenrnono.ns 6e3 .Q06aBoK; 3) 6yMara 1-1 3 1 00%-~ 

6eneHO~ XnOnKOBO~ uenruonoau 6e3 ,q06aBoK; 4 ) 

6yMara 1-13 100%-~ 6eneHO~ nbHAHO~ uenrn onoas, 

6 e3.Q06aBOK 

15 

6 yMa m , 11 pa13HO 50,30/0 . MO)!<HO npeAnOJlOIKI1Tb, YTO ofipaaeu 51 7 

COCTa13J1eH H3 CMewaHHOfO Cblpbil - BOJlOKOH JlbHa H XJlOnKa, 

a JlI1CT 519 113fOTOBJleH, 13 OCHOBHOM, 113 JlbHilHblX BOJlOKOH. 

H a pu c. 6 MO)!<HO BI1):1eTb, Y TO ):1J1i1 Jl I1CTOB 60Jlee n03):1HefO 

H3fOTOBJleHI1i1 (n oc.ne 1860 r.) 3 H a y e H H e CTen eH I1 ynopazioven ­

HOCTI1 ue.nrnoaoasr Hl1lKe H aapenpyerca 13 np ezie.nax 17-54 % 

H a urresmensx 3TI1X 6 yMa f , ziaruposaarrerx 1860-188 0 rr.. HMe­

eTCilI1HcjJopMaUI1i1 0 H OMepe 6yMam: 6yMam 5, 65, 7 118 H OM epo B. 

Hanpn si ep, ofipaseu 4 91 (YfJlI1YCKOI1 cjJa6pl1KH KOMnaHI1i1) - 3TO 

6yMa fa 5 HO Mepa. Crenem, yrropil):10YeHHOCTI1 uenrnonoaet (LJ,Iyn = 

465 %) oopasua 4 9 1 HeMHOfO HHlKe 3TOfO napar-ierpa ):1J1i1 JlbHilHbIX 

130JlOKO H . Oopaseu 4 9 2 HMeeT ):1PYfOI1 urrer-me.ms n o cpaenemno 
C 06pa3UOM 4 91 , HOMep 3T 0 l1 6yMafl1 - 8. Crenem, y nOpilAOyeHHOCTH 

uenrnoncesr copasna 492 (LJ,ryn = 17%) HHlKe 3TOfO napaxierpa Mil6eJle­

HbIX Cy Jlb cjJaTH b IX BOJlOKOH. [J O):1YepKHeM, YTO 13crreicrpax oopaaua 4 92 

npHcYTCTByeT xapakrepnaa nonoca nornoiuenua Jll1fHHHa, YTO n O):1­

raepxnaer HaJlI1t.Il1e 13 3T0l1 6yMafe npenecmsrx BOJlOKOH. 

PaCCMOTpI1M copasmsi 580, 591, 594 11598. 3T11 JlI1CTbI I13fOT013 ' 

JleHbI aa cjJa6pl1Ke ,I:\eMI1):1013a 13 B iI3H HKax. Oopaseu 580 I1MeeT nary 
I1CnOJlb3013aHI1i1 - 1880 f . ,I:\a H Hble 6yMafl1 - pasmsrx HOMep013: 5, 

6 5 117 . KaK MOIKHO BI1AeTb aa puc. 6, Mil oopasua 580 C 5 HOMepoM 

6yMam crerrems yrropaao-remrocrn uenmonosei panaa 51 % , '-ITO 6J1113KO 

K 3HayeHHKl 3TOro napar-ierpa y JlbHilHOI1 uenmon oas r. Crenens yno­

pilAOyeHHOCTI1 uennronosst Jl.I1CTa 594, HMelOl.11era HOMep 6yMam 605, 

paaaa 38% . '-ITO 3HaYHTeJlbHO Hl1lKe, yeM y Jl bH5l HOI1 uemnonoai».flHCTbl 

PI-1 c. 5 . CTPYKTypHbl~ napar-rerp uenruonoas: BonOKOH 

06pa31..\0B 3TanOHH biX 6yMar (6 y Ma r a 1-13 1 0 0 %-~ 

6 en eHO~ xnorucoaoji uenrnonoasi 6e3 .Q06aBOK; 

6yMara 1-13 100 %-~ 6eneHO~ nbHAHO~ uenruonoast 6 e3 

,q06aBOK; 6yMara 1-13 100%-~ 6eneHO~ cynb<paTHO~ 

uenruonoast 6e3 ,q06aBOK; 6yMara 1-13 100% -~ 

6eneHO~ cynb<pI-1THO~ uenruonoasi 6e3 .Q06aBOK) 

1-1 6yMar pY4Horo OTnI-1Ba, 1-13MepeHHbiX B .QBYX MeCTax 

(NQ1, 2 1-1 3) 
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3TO 6YMarn 7 x oxiepa, HO no CTpYK!YPe ueJ1J11OJ103bl OHI1 

pa3.-11I'JaIOTCH: crenem, ynOplIAO'leH HOCTI1 J1I1Cfa 591 panaa 44 %, a J1I1Cfa 

"0 593-26%. OTMeTI1M, 'ITO y J1I1CTa 5 9 8 3TOT napaxierp 6J11130K K CTeTIeH I1 

H­ ynoPM o<JeHHo CT11 ueJ1J11OJ103bl B B0J10KHax CYJ1b ¢ aTH OCi6 eJ1eHOM Ape­

lO. neCHoH QeJ1J11OJ103bl. H ec M oTp51 aa TO, 'ITO aa urrexmene YKa3aH OAI1H 

e- nror >Ke HOMep 6yMarl1, npl1 113lOTOBJ1eHI1I1 oopas na 5 9811Cf10J1b30Bafll1 

B. apeaecne.e B0J10KHa, a Mil rrp0I13B0,!1CTBa J1I1CTa 591, eep oarno, 6pafll1 

ro Uspeaerusre. 11 TpilTIl1'lHble B0J10KHa. 

TaKHM 06pa30M, napaaerp «cr enens ynopIIAO'-leH HOCTI1 ueJ1J1IO­

IX :1031>1» n03BOn5leT rOBOpHTb 0 TIPOI1CXO)[<,[[eHI1I1 BonOKOH (nen, XJIOTIOK, 

10 apenecasre ueJ1J1lOn03bI), xoro psre 11Cf10J1b30Bafll1 npz TIp 0 I13B0,!1CTBe 

:11 urrennensnsrx 6yM ar . Aaanaa AaHHbIX TIOKa3afl, 'ITO 06pa3UbI TIp0 I13­

e­ seacrsa1840-18 60-x rr. I1M e lOT CTeTIeHb y TIOp lIAO'leH HOCT l1, 6nl13KyIO 

)2 K3Ha<JeHHIO 3TOro napasierpa y J1bH5IHblX Bo n OKOH, a B HeKOTopbIX CJ1y­

n- sasx noxaasmaior TIpOMe>KYTO'lHOe 3H a'leHI1e M e)K,!1y CTpYKTYPHbIM 

napav erp oa M5I nbH5IH OM 11 XJIOTIKOBOH u eJ1n IOJl 03. TaKl1M 06pa30 M , 

yHacecr s OCHOBaH l1il TIpe ATIOJ1araTb, 'ITO B COCTaB 3TI1 X 0 6 p a3 UOB BXO" 

)lHT JlbHllHble BOJlOKHa, B pane cnyxaen CMewaHHble C XJIOTIKOBbI M I1. 

,lL1H 6yMar 60nee TI03,!1HerO n p 0 l13BOACTBa saaxeaae CTeTIeHI1 ynopa ­
AOyeHHOCTH 6nl1)[(e K 3TOMY rrapasterpy Mil ,!1peBeCHOH uenznonoasr, 
T.e. MO)[(H O CA eJ1aTb nsmon 0 TIP I1CYTCTBI1I1I1 npenecmsr x BOJl OKOH 

0­ B cocrase J1I1CTOB. BbI5IBJ1eHO, 'ITO TIOBbIWeHl1e COPTa TIO ,!1aHHbIM 

6, cnCKTpOCKOTIl1l1, B OCHOBHOM, CB5I3aHO C YM e Hb W eHMe M CTeTIeHI1 y TIO­

bl pHilO<JeIlHOCTI1 uenmonoasr. 

( OCTAB B0J10 1( OH (Jll1rHI1H 11 rEMI1I..\EJlJ1IOJl03bl) 

HapM Y Cuenmonoson. BOJlOKH a MOlYT ccaepacars TIOJlHMepHble eeuie­

crua - fl HrHl1H, r eMHueJlJl IOJ10 3bI, a TaK)Ke 3KCTpaK Tl1BHble Be lI.1eCTBa, 

!3 BO,l\Y Ii npyrne KOMTIOHeHTbl. B npenecnxe CO,!1ep::Kl1TCil OK0J10 50% 

uenmon ose i , Ilpa nOJ1yqeHHH ueJlJ1IOJ103bl 113 ,!1peBeCI1Hbl BO MHomx 

cnyxaax npOI1C XO,!1I1T aenonxoe ynaneane Jl l1r H I1H il, reMHueJlnlOn03 

Ii npy r nx BelI.1eCTB. flPI1CYTCTBlie Jl lirHl1Ha, TaK )I(e , KaK 11reMliueJlJ1lO­

x ."03, ammeT Ha CBOHCTBa B0J10KOH. T aK , HaTIpHMep, TaKoe 113BeCTHoe 

HM eHHe,KaK p eBep Cliil 6eJlH3Hbl 6 YMalli, 'laCTO CB5I3blBalOT C HaflHtJl1eM 

n06pa3Uax OCTaTO'-lHOrO Jll1rHI1Ha H reKceHypOHOBbIX KH CJ10T. 

AlIrHIiH 

50A b we Bcero Jll1rHHHa CO,!1ep>KI1TC5I B ,!1peBeCHHe, rAe KOHueH " 

rpaUHll 3Toro TIOJlIiM epa COCTaBnlleT OT 2 0 ,!10 3 0%. B 3aBliCliM OCTI1 

OTTHn a 0 6p a6 0TKIi, KOJl Ii'le CTBO OCTaTO'-l HOrO n l1r H IiHa B ,!1peB e CHblx 

PI;1C. 6. Cr eneus ynopAA04eHHOCTI;1 uenrn onoae: 

BOJlOKOH 3TaJJOHHbiX 6yMar (6y Ma r a 1;13 1 0 0 % 

6 eJle HOCi xn onaoaou u enruono au 6e3 A06aBo K; 

6 yM a ra 1;13 1 0 0 % 6 eJleH OCiJlb HAHOCi l.\eJlJlIOJl03bl 6 e 3 

A06aBOK; 6 y Mar a 1;13 1 0 0 % 6eJleHOCi CYJlb¢aTHOCi 

uenruonoaet 6e3 A06aBOK ; 6yMara 1;13 100%-Ci 6eJleHOCi 

CYJlb¢ I;1THOCi uenruonoast 6e3 A06aBOK) 1;1 uenrn o noaei 

BOJlOKOH 06pa3l.\OB WTe Mn eJlbHblX 6yMar: JlI;1CT 

495 - Ym epAcHaA ¢ a 6pl;1Ha 5 a cHaHoB a (5acHa HOB) 

(184 0); JlI;1CTb l 5 0 6 , 508 - YmepA c KaA ¢a6p l;1 Ka 

5acKaKoBa (T y p 4 a HI;1 HOB) (184 3 ); JlI;1CTbl 51 7 (1851) 

1;1 5 1 9 (1855) - BeJlI;1KOCeJl bCKaA ¢a6p l;1Ka KHA3e Ci 

i arapl;1Hbl X; JlI;1CT 1 4 2 - LJ,apcK ocnaBAHcK a A ¢a6pl;1Ha 

Ponscepca (Rogers ) 1;1 Pe i1Hepa (Rayner) (1854-55); 

JlI;1CT 70 - VlMnepaTopcKa A n eTepro¢CKaA 6y Ma m HaA 

¢a6pl;1Ka (1855); JlI;1CTbl 4 91 1;1 492 - YrJll;14 CKOCi 

¢ a6pl;1KI;1 KOMnaHI;1A; JlI;1 CT 46 7 - AAl;1ll.\eB CHa A 

¢ a 6pl;1Ka ~eHOJlAI;1H a (1877); JlI;1CT 466 - MI;1PKOBCHI;1 i1 

3a BOA (1877); JlI;1CTbl 580 (1880), 5 91, 594, 598 ­

¢a6pl;1Ka .L:\eMI;1AOBa B B A3HI;1KaX 

BOJl OKH ax M O/KeT 6bITb BblCOKO. Ha puc. 7 npe,!1CTaBJ1eH I1K -CTIeKTp 

6yM a r l1 B 06J1aCTI1 'la CTOT 14 8 0 - 1800 CM· ' . Flpa cyr na e Jll1rHI1H a 

MO)l( H O .nerxo onpezi e.mrns TIO HaJ1H'-I111O xapaxrepucru-recxori 
TI0J10Cbl nOrJ10lI.1eHI151 K0J1e6aHHH apOMaTH'leCKOrO KOJ1bua sr oro 
TIOJlI1Mepa TIp l1 1510 CAl " , xcropaa Tpa,!1I1UI10HHO I1CTI0J1b3yeToI ,!1nil 

OueHKI1 cO,!1ep)l(aHl1ll H aTI1BHOrO Ii OCTaTO'lHOrO Jl l1r H HH a B BOJlOKH aX 

no KOJle6 aTeJl b HbIM cnetcr pasr [5 , 6, 14]. Harra -me ,!1aHHOJ1 n OJl OCb [ 

norJ10lI.1eH l1il J1l1rHI1Ha S cnexr pax 6yMa r TI03B0J1ileT ronopa-ns 
o TOM. 'ITO TIp l1 np0l13BOACTBe ,!1aHH0J16yMarI16blJ1H HCTIOnb30BaHbI 

npenecnsre BOJl OKHa. BMeCTe C ,!1pyrl1MI1 TIOJlOCaMI1 J1lirHI1HOBOrO 

KOMTIOHeHTa OHa MO )l( eT 6bITb nok aaar enev TIiTIa J1HrHI1H a [7 , 17 ] , 

I1HbIMIi CJlOBaMli, M O>KHO, aanpnsrep, ronoprrns 0 TOM , XBOHH bl e 1iJ111 

J1HCTBeHHble BOJlOKHa 6blJ1l1 HCTI0J1b30BaHbl. 

Ananns HK-cneKTpOB OTpa>KeHH5I llITeMTIenbHbIX 6yMal TIOKa3aJ1, 

'ITO 12 JlI1CTOB 113 6 0 1 conepxar Jl l1r H I1H B 60Jlb WOM KOJll1'l eCTBe, T.e . 

n pliCYTCTBHe 3TOM TIOJlOCb I rtpn 1510 CAr' yxaa s maer n a Hafll1'll1e zipe­
BeCHbIX B0J10 KOH B 3TI1X 6yMarax. 

H a pllC. 7 TIOKa3 a H b I cnexrpsr TIOrJ10ll.\eHI151 B 06J1aCTI1 'laCTOT 

14 80-1800 CAr ' H eCKOJlbKI1X WTeMTIeJlbHbIX 6yMar, BOJlOKHa KOTOP bIX 

coziepxcar JllirHHH. ,L:\aHHb l e 6YMalli 6bIJlli H3rOTOBJl eHbI na 3 epa6p l1Kax. 

H a puc. 7 M O>KHO Bl1,!1eT b CTTeKTpbl ,!1BYX JlI1CTOB (49 1 Ii 4 9 2 ) K OM n aH HI1 

Y r JlHtJCKOH ¢ a6pHKH. flHCT 4 91 (nara I1CTTOJlb30BaHH5I- 1862-186 7 rr.) 

He CO,!1ep>KHT J1l1rHl1Ha, a B cnexrpe JlHCfa 4 92 MO>KHO Bl1,!1eTb I1HTeH­

CIi BHYIO no.nocy TIOrJl0lI.1eHHSl J1lirHHHa OK0J10 1510 CM ' . K aK Y)I(e 6blJlO 

OTMe'leH O Bb lwe, cren ens YTIOplIAO'leH HOCTI1 uen monoaer J1I1Cfa 4 9 2 

p anna TIp H6 J1H3HTe JlbHO 17 % , '-ITO HJ1)I(e 3Ha'leHlill sroro nap asserpa 
Mll 6eJleHOH CYJ1b¢aTHoi1 ,!1peBeCHOM ueJ1J1IOJ103bl. 3Ha'-leHH5I 060HX 

TIap aMeTpOB - CTeTIeHb YTIOplIAO'leHHOCTI1 u en rncn oas i 11conepxcaxne 

JlHrHI1Ha - yxasumarc r aa TO, 'ITO ,!1aHH bI H J1IiCT cnenan TIOJ1HOCTblO 

113,!1peBeCHbIX BOJlOKOH. 

TIOJlO ca TIOrJ10lI.1eHI1 Sl Jll1rHI1Ha C MaKCHMYMOM OK0J10 1510 CM" 

6blJ1a oonapyxeaa B HK-CTTeKTjJax ,!1Byx JlHCTOB H OBOBep KCKOH epa6pl1Kl1 

(06Pa3UbI 49 3 11501). flo IiHTeHCIiHOCTIi AaHH OH TIOJlOCbI MO>KHO BIi,!1eTb, 

'ITO KOJl l1'leCTBO J1li llil1Ha B 06011X JlH CTax TIO'lTI1 O,!1I1HaK OBOe, B 'roxce 

BpeMR Jllir H HHa B HI1 X cO,!1ep)l(HTCil 60Jlb W e, '-IeM B JlIiCTe 4 92. 

B HK"cneKTpax 06pa31..\0B 505 11 5 16 TI ywKapH CKo M ¢a6pHKH 

TaK)I<e T1pHCYTCTBYeT ,!1aHHail TIOJl Oca TIpl1 1510 CM-' . Ha puc. 7 BI1,!1HO, 

'ITO IiHTeHCIiBHOCTb TIOJlOCbI TIpli 15 10 eM-' B CTIeKTpax 3Tl1 X 06p a3 UOB 

TIO'lTI1 O,!1HH aK OBa, T.e. B ,!1aHHbIX 6yMarax cO,!1ep>KI1TCil OA I1H aK OBOe 

KOJlH'leCTBO JlHrHHHa. CyM no HHTeHCI1BHOCTH n0J10CbI, JlHrHHHa B 3Tl1X 

6yMarax cO,!1ep>KHTc5I TIp H6J1H3I1TeJ1bHO B 2 p a3a 60Jlbwe. '-IeM B BonOK­

Hax 6YMarH, 113lOTOBJl eH HOH Ha HOBOBepKCKOH epa6pl1Ke. 
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Bsrcoxas '-IY8 CT8 f1T e n b H OCTb cnexr pansa oro MeTO,lla fI 803 ­

MQ)KHOCTb M aTeMaTfI '-Ie CKOJ1 06pa60TKfI n0380nillOT cjJflK CflpOJ3aTb 

yponem. conepacanns OCTaTO'-lHOrO nflrHflHa ,ll aJKe 8 oT6eneHHblX 

06pa3I..1ax ,llpeJ3eCHOJ1 ue.nmon oasr, rzte. no ,ll aHHbIM npyrnx MeTO,llOJ3, 

ero y)l(e He ,lJ,O)J)I(HO6bITb. B blJIO n OKa3 aH O, '-ITO M Q)I<HO 0I..1eHfl8aTb ran 
nflrHflHa fI era cocroxrme 8 np eeecm-ix sonoxa ax C CO,llep)l(aHfleM n flr ­

HflHa,110 2% [1, 2] . 

rEMflIJ;EJIJIIOJI03bl 

Cozrepx aa ne rexnurenrnonoa 8 npeuecnae cocraanaer okorto 25% . 

B nponecce nonyqeHflil I..1eJInIOJI03HbIX 8 0JIOKOH s o MHomx cn yxaax 
nponcxozurr '-IaCTfI'-IHOe yaaneane reMflIJ;eJIn lOJI03 fI YlX MO,llYlepYlI(a­

I..1f1f1 . OTMeTflM, '-ITO CTpYJ<TYPa reMl1I..1 eJIn lOn03 3a SYlCYlT OT 0 6pa6 0 TK fI , 

KOTOPOJ1 nozmepranacts npenecm-re sonoxa a. Tax, aanparaep, npa 
cynbepaTHOJ1 eapxe ztpenecaaer npOYlCXO,llYlT oriuenrreane a I..1eT YlJIb Hb IX 

rpyrm reMflIJ;eJInIOJI03 ysce aa nepeon cryrrenu eapxn , ITp Yl cyJIbcjJYlT­

HOJ1napice npenecnm» He Ha6JIIO,llaeTCR CTOJIb camsaoro S03,lleJ1CTSYlR 

aa 3Tf1 rpyrmer , O,lJ,Ha Yl3 nonce nOrJIOl.I..\eHI1R auer nneaerxrpynn reMYl­

I..1eJIJIIOJI03 npa r z a o CM" 8 nx-cnexrpax SOJIOKOH n 03S0 JIReT OI..1eHI1I3aTb 

KOJIfI'-IeCTBO 3T11X rpynrr fI MO>KeT 6bITb n OKa3 aTeJIeM rana eapx n (puc.8). 

H a puc.7 MO)l(HO SfI,lleTb, '-ITO YlI<-CneKTpbl JIYlCTOI3 501, 4 92, 505, 

493, 5 16, kpor-re nOJIOCbI norn ouiea as JIYlrHYlHa, conepxar CYlnbHYIO 

nonocy rtornouiena sr oxono 17 4 0 CM·'. Il pezmonaraesi, '-ITO nYl60 npa 
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npOYl3J30,lJ,CTSe ,lJ,aHHbIX 6yMar rronsreunmann rro-rrn He06pa 60TaHHb le 

zrpenecm-ie OnYlJIKfI, He noznsepras fIX HflKaKOJ1 l.I..\enO'-lHOJ1 06pa60TKe, 
CJ3nYl60 npflMeHRncR cynbcjJYlTHbIJ1 cnocoo J3apKfI. 

He 

OnPE,llEJIEHYlE COPTA SYMArfl no nOJIOCAM n OrJIOI.I..\EHflR 

q,YHKIJ;YlOHAJIbHb I X r s v rm ,11C 

H E 

B a)l(HoJ1 XapaKTepflCTfIKOJ1 I..1eJInIOJI03HbIX 80nOKOH R8nReTCR conepxca­ m 

HYle S HflX pa3nfl'-lHblX cjJYHKI..1f10HaJIbHbIX rpynn, xcropste SKJI IO'-IaIOT He 

HeCOnpR)I(eHHble fI conpaxceaasie C=O fI C=C CBR3f1. TIC 

Coziepxcaaae fI COCTORHfle epYHKI..1f10HaJIbHbIX rpyrm 880JIOKHax HI 

TIC3aSYlCYlT KaK OT fiX npoacxoxneaas.Tal< fI OT YCJ108f1H 11,11JI YlTeJIbHOCTI1 
6) Xp aHeHI1R. CO,lJ,HOH CTOpOHbI, OcraTO'-lHbIJ1 JIflrHflH 11reMflI..1eJIJIIOJI03bl 

IE MoryT cozrepscare 3TfI rpynrnsr. C npyron CTOPOHbl , np n crapennu 
8 pe3YJIbTaTe necrpyxuaa l\eJIJI IOJI 0 3bI YI zipyrux y r JI e 8 0,ll 0 8 3TfI S 

r pyn msi MoryT nOilJ3JIRTbCR. Coziepacaane cjJYHKl\flOH aJJb H b IX rpynrt HI 

fI 80,llbl n o cnexrpasi nOrJIOl.I..\eHflR flCCJ1e,llOSaHHbI X WTeMneJIbHblX fI 

'-116yMar oueaaaannce. C I1CnOJIb30BaHI1eM 06JIaCTfI y a CTOT 155 0 - 18 0 0 CM '. 
rnY craH0 8n e HO, '-ITO f1I<-nOJIOCbl , .nescaurae nsnue 1700 CM'" CBR3aH bl 

8 OCH08HOM C KOJIe6aHI1RMfI HeCO n pR )Ke H HOJ1 C=O C13R3f1 8 Kap60Hl1J1b­ HI 

HbIX fI xapcoxcnrn.asrx rpynnax. Ilo.noca norno uienns Kone6aHfll1 

61C=O CI3R3 f1 13 COn p R)Ke H H b IX CTpYKTY!Jax CAI3f1raeTCR 8 Hfl3KO'-laCTOT­

HylO 06naCTb fI MO)l (eT nORl3nRTbCR J3cnexrpe aa '-IaCTOTax 1590, 1660 

fI 16 90 CM'. CJIa6aR no.noca nornouiexna 8aJIeHTHbIX KOJI e6aH I1J1 

M 

Yl 

JI 

Pill e. 8 . M oneKyn flpH bl e cne xr pet aranoa-u,rx 6yMar: 6yMara J3 

8"13 100% -H 6eneHOH cynbQ>iIITHOH uenruonosu 6e3 ,lJ,06aSOK 
3,(KpaCHbIH) ill 6 YM a ra i11 3 1 0 0%-H 6eneHOH cynbQ>aTHOH 
8uenruonossr 6e3 ,lJ,06 aSOK (CiIIHiIIH). CTpenKOH noxasaua nonoca 

npa 1 740 CM" Kon e 6aH"IH C= O CSfl 3i11 al.\eTillnbHblX rpynn T 

HreMiIIl.\ennlOn0 3 ,lJ,pe SeCiIIHbl 
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PHC. 9 . Q - j,lK-CneKTpbl ; 6 - j,lX aropsre npoasaonuere 06pa31-\0B co urrer-m enera n aTlbCKO ~ ¢a6pj,lKj,l CYMKj,lHbIX (nar a j,lCnOTlb30BaHj,lA 

187 0 - 1876 rr.). 2 8 2 (HOM ep 6yMarj,l 4 ), 283 (HoMep 6yMarj,l 5). 28 7 (HoMep 6 y Ma r j,l 6) B 06Tl aCTj,l nornouieuaa 150 0 -1800 eM-' 

'x \~ 

HHble 

iOTKe, 

(351311 C=C npOABJlA eTG I 13 paJ10He y aCTOTbI 1640 eM", HaKJI at\b I13aJ1Cb 

Ha nonocy ,L\e¢OpMaL1110HHbIX KOJl e6 aHHJ1 rrpOYH O CI3A3aHH0J1 I30,L\bI 

np» 1635 eM" [15 ,18 J. 

PaeCMOTpI1M 06JlaCTb cnexrpa 155 0 - 1800 el\;r ' MA 'rpex HCCJle­

jl OBaHHbl x 6YMar. DbIJlO Bb lilI3Jle HO, YTO HK-c rreKTpbI ,L\aHHbIX 6yMar 

He CO,L\ep )KaT no.nocy Jl H r HH Ha npn 151 0 eM" . Puc. 9. a npencrannser 
nx-cnexrpt» rr OrJl01l.1eHHiI Tpex 06pa3 L10B 6 y MarH, rrpOH3Be,L\eHH b IX 

na JIaJIbCKOJ1 ¢ a6pHKe CYIvlK I1HbIX, 13 zinartas oae XapaKTepl1CTWlHOrO 

IJOrJIOIl\eHI\iI ¢ YHK L1110HaJIb Hb lX rpynrr 1550- 1800 eM" . ,!J;aHHble 06pa3L1bl 

xaax 11MeJll1 paam. ie HOMepa H ,L\aTl1p OBaJIHCb 18 7 0-1876 rr. H a puc. 9, a 

IOCTH noxaaanercnexrptsrJlHCTOB 282 (HOMep 6yMam 4 , 1870 r .), 283 (noxsep 

Jl03bl 6yMarH 5 , ,L\aTl1pOBaH 1871 r.) 11 287 (H OM ep 6yMarl1 6, ,L\aTl1pOBaH 

emU! 1874 r.). TIo I1K-CrreKTpaM 3T I1X 0 6p a3L10B 13 I1,L\H 0 , YTO npe,L\CTaBJle HHaJI 

I 3T I1 B lI aHHoM ,L\Harra30He IlJJ-1POKaJI non oca rro r Jl01l.1eHHiI i1BJlAeTCiI CJlO)\(­

pynn Hofl , 6Y,L\YYH Cy M M OJ1, ITO Kp aJ1HeJ1 Mepe, Tpex rrOJlOC OKOJlO 15 85 , 16 4 5 

,HblX H1720 CI<'-', xoroptsre OTMeyeHb I crpenxawn aa puc. 9, a.M O)KH O BH,L\eTb, 

) CAf ' '!TOfll1 CT282 HMeeT callAyro HHTeH cH BHy lO nonocy. a 06Pa3L1b I 283 H 287 

3aHbI 1I0Ka3bII3C1.1OT rrOYTH O,L\HHaKOI3YIOHHTer p aJIbHy lO HHTeHCHBHOCTb 13 ,L\aH­

lJj)Jb ­ HOM nnanasone yaCTOT. 

IHHJ1 ,!J;Jlil 60Jlee ,L\eTaJI b HOro aH aJI H3a ,L\aHHble cnexrpansasre Kp H 13b le 

::TOT­ 6bIJIIl ,L\SC\.)\(,L\bI rr pO,L\H¢ ¢epeHL1Hp013aHb I 13 HH TepecylOIlIeJ1H ac 06JlaCTH 

1660 cnexrpa. H a puc.9, 6 n p en craanensr cnexrpei BTOpbI X rrpOH3BO,L\HbI XMil 

lHII J1 paCCMaTpHBaeMbIX 0 6pa3L10B 6 y M ar H. Cneicrps r BTOpbl X rrp OH3BOAH b IX 

IJ03BOJlillOT 60Jlee -r erxo YBl1,L\eTb TpH rrOJlOCb I nornoureans C MaKCH­

MyMaMI1 a a yaCTOTaX 15 8 5. 16 45 H 17 20 mr' . 

Il epnaa 113 y rr OM.H:HYTb I X rrOJlOC n p n 1585 eM" - H al1MeHee 

HHTeHCH13HaiI 13 c n e xrpax 06pa3L1a 282 C HOMepOM 6yMarH 4 , a Ha1160 ­

nee HHTe HCI1BHaJI - 13 06pa3L1e 287 C H OM ep o M 6yMam 6 . H a puc. 9. 6 
BH;:(HM, YTO HHTeH CHBH OCTb CHrHaJIa n p a 15 8 0 eM" YBeJlI1YHI3aeTCiI 

B PMY Jl I1CTOB 282, 283 H 287. Ilor.nomeaae n a ,llaHHOH yaCTOTe CBA­

3JJ10 Cnornoutexaexi OCTaTOYHO r O Jll1rHHH a, con paxcetrnsrx C=Orpynn 

ioca B r eM HL\eJlJlIOJl 03ax H OKHCJleH Hb lX rpparxsearax L1eJlJlIOJl03bI. B cnex­

rpax STOpblX rr p 0I1 3BO,llHbIX, TaK )\(e, KaK 13 caMHX cnexrpax, Hal160 Jlee 

lUITCHCI113HaiI n orr o ca na yaCTOTe 1645 CM-' 6bIJl a y Jl I1CTa 282 . OTM eTHM, 

'-ITOOCHOBHylO xacrts 113JIYYeHHiI B 06JlaCTH 1640 CM" nornoiuaror MOJle­

Ky.%1 a,Qcop6!1pOSaHH0J1 BOAbI. T aK l1M 06pa30M, MO)KHO npezinonoxorrs, 
'-ITO JlH CT 282 conepxorr 60Jlb illee KOJl HyeCTBO eozn.r ITO Cp aI3He H l11O 

e flHCTaM I1 283 H 287, o rpaxcaa . eepoarao. OTJlH YHe 13 crpyxrype 

II COCTaBe L1eJlJlIOJl03HbIX BOJlOKOH. E CJlH p ac CMaTpI1I3aTb HHTeHCHI3­

HOCTbCI1rHaJIa aa yaCTOTe 1720 eM" (CM. puc.9, 6), TO MD:>KHO OTM eTHTb 

C,lllJllr 3TOJ1 rrOJlOCbI K MeHbIllHM BOJlHOBbIM YHCJlaM H He3HaYHTeJlb HOe 

ysefl HYeH l1e HH TeHCI1BHOCTH 13 PilAY 06pa3L10B 282 , 283 H 287. 

TIo HH TeH CI1I3HOCTAM nOJlOC rrpl11585 111720 clvr ' 13 cnexrpax 3TI1X 

'rpex 06pa3L10B 6yM arH J1aJIb CKOJ1 ¢ a6pHl<H CyMKHHbIX M D:>KHO cne.nans 
Bb 1I30,ll,YTO 6yMara 4 HOMepa ABJl ileTCA CaMOH «YI1CTOH» 113 HHX, a 6yMara 

6 HOM epa - CaMOJ1 «rpasaoa», TaK KaK rrOCJle,llHHJ106pa3 e L1 CO,llep :>KHT 

60Jlbille HeL1eJlJlIOJl03HblX KOMrrOHeH TOB. 

COCTAI3 BYMArH 

I1 313eCTHo, YTO CI30J1CTI3a 6yMam 3a 13H CilT OT ,ll06aBOK, xoroptsre ncnoms­
3YlOT npn n p OH 3BO,llCTBe 6yMam. Mn orue ,ll06a.oKH MorYT 6blTb 

OL1eHeHbl no HK -crreKTpCl.l'vl6yMam , TaK KaK HMelOT Xap aKTepHCTWleCKl1e 

rrOJlOCbI rrorJlOIlleHHA. TaK, a artpmaep, aa puc. 10, a npezicraanea I1H¢pa­

Kp aCHbIJ1cnexrp 3Ta.J10HHOrO 06pa3L1a - JlbHAHOH 6yMarH (MaJIHHOBaJI 

Jl I1HI\iI) 13 cpezmess H1<-,L\Hana30He, rne nexcar rr OJlOCbI OCH OBHbIX KOJle6 a­

HHH MaKpOMOJleKyJlbJ ~eJlJl[OJl03bJ. H a 3TOM )\(e pncyaxe npencra an ex 
cnexrp JlbHAHoH6yMam C H arr OJl HI1TeJle Ivl- KaOJlHH OM (CI1HiIiI JlH HI1I1), 

conepxcamr e xoroporo 13 ,ll aHHOM ofipas ue 6bIJI O H3BeCTHO H COCTa13 ­

Jl.H:JlO 25%. CpaBHeHHe cnexrpoa 3THX nnyx 6yMar noseonner ynnnere 
rrOJlOCb I nor.noureaua Ka OJlH Ha, x orop tsre MO:>KH O H CrrOJlb30llaTb ,[\JlA 

ero H,L\e HTJ-I¢HKa~HH H p acs era KOH L1eHTpa L1 l1l1. OTM eT HM , aanpnscep, 

Ha60 p yeTblpex rr OJlOC 13 n uanasoae yaCTOT 3600-3700 cl\;r ' . 

I1cCJle,L\OBaHl1e I1H¢paJ<pacHb l x cnexrpon 601 6yM CI.)I<Horo JlH CTa 

co lllTeMrreJlAMH H 3 KOJlJleKL1H H TI . A. K apTaBOBa rr OKa3 aJI O, YTO npn­

6JlH3 HTeJlbHO II 20% Jl HCT013 ( 13 112 H3 601 06pa3L1a) 6bIJl 13 Pa3HOM 

KOJlHy eCTBe ,ll0 6aBJleH KaOJl HH . B OCH0 13HOM, 3TO 6yM arH, ,L\aTHp013aH Hb le 

18 6 0-18 9 0 rr. H a puc. 10, 6 rrpen craane a er cnexrpsi Jl I1CTOll C HOMe­

p aM I1 580 , 5 91, 594 11598 ¢a6p 11KH ,!J;eM I1,L\OBa 13 Bil3HHKax B ziaanasoxe 

y aCTOT 3300-3800 CII1" , rne nosnnmorca nOJlOCbI nornour eans KaOJlH Ha . 

H a puc.10,6 MO)I<HO Bl1,L\eTb, YTO 13 cneicrpax 3THX 6yMar H MelOTCIl -rererpe 

xapaxr epner e M il KaOJII1Ha rr OJlOCbI n orJlOIlleHHiI 13 zmanaaone yaCTOT 

360 0-3700 CM·'. OTMeTHM, YTO I1HTeHOIBHOCTH 3THX rr OJlOC CHJlbHO 

OTJlWlaIOTCiI , T.e. KOHL1eHTpaL1l1i1 KaOJlI1 Ha 13 yeTblpex npencrasnemrs rx 

6yMarax p asaas. PaCYeT HHTeHCHBHO CTH rrOJlOCbI nornouieana KaOJl HHa 

n pu 3685 CII1-' 13 cnexrpax ynosas nyrerx yeTbI]Jex JlHCTOB H 3Ta.J10HHOH 

6yMam C coAep:>KaHHeM Ka OJlHHa 25% rr 03BOJl l1Jl 0 L1eHI1Tb conepxcaane 

Ka OJl I1Ha 13 urresrne.msmax 6yMarax C HOMepaMI1 580 , 591 , 594 H 598, 

KOTOpoe OKa3aJlOCb n p H6JlH311TeJlbHO paBHO 6, 13 , 3 ,3 11 1,4% , co or ner­

crneaao. B oopaa ue 470 conep xcanne KaO Jl HHa - OKOJl O 25%. 

O,llHOH 113,ll06aBOK, KOTOpbJe HCrrOJlb3013aJIH II XIX 13. n p n rrp ona­

BO,llCTBe 6yMam a a PYCCKHX ¢a6pHKax, 6blJl )\(eJlaTI1H I1JIH :>!(I1130THbIH 

KJleH, rrpe,!lCTaBJlAIOIlIJ-IJ1C06 0M CM eCb o npezienexm.ix 6eJlKOB (xorinar ea) 
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Il Pa3HOM COCTOAH1111, TI o 11!(-CrreKTjJaM I1CCJleA OIl aHHblX urr esmensnsrx 
6yMar Il 40% copasuos 6blJl coaapyxcea )l(eJlaTI1H Il Pa3HOM KOJlWleCTIle 

11, CYA iI rro cnexrpast,C Pa3JlH'fHOI1 CTJJyKTy pOI1. 3TaA06anKa 6bUJa IlblilB· 

.nea a, Il OCHOI3HOM , Il copasuax, rr p OI13I3eAeHHbix I3 nepaoa Me)KAY 18 4 0 

11 1860 rr. , xorna 6yMary etue 113rOTaIlJlI1IlaJlI1 PY'fHbIM cnococosi . 
nx-crtexr per rror Jl OIl\eHI1A urrer-me.msmnx 6yMar C A06aIlKo iir I3 I3I1A e 

)Kl1 Il OT H o r o KJl e il noxaaaa s r a a pu c, 11, Cne u a am.ao OT M e 'feHbI 

xapaxrepacra-mete nonocei n orJlO Il\eHl1i1 KOJle6aHI111 6eJlKOIlbIX 

MaKpOMOJleKyJl AMLl O I 11 AMUO II Il 06JlaCTl1 15 0 0-17 0 0 CM ', KOTO ­

psr e Il AaHHOM cn yxae npoaanarorca aa -racrcrax 16 5 5 11 15 4 0 cAr' . 
TIOJlOca AMLlO I (Me)K ,11 y 1600 11 17 0 0 CM" ) Il OCHOIlHOM cna saa a 

C IlaJleH T H b I M l1 KOJIe6a H l1 i1M l1 C=O CIlil311 (70-85% ) 11 s naxrrr e.ms­
HbIM 06pa30M 3aIl l1CHT OT «on rpop raau noanoro COCTOilHI1i1 cxe.ner a 
6eJlKa. Il on oca AMUO II Il03HI1KaeT Il pesyn srar e cr-reuiaaacrx KOJl e ­

6aH l1 11 - 113 r l16 a NH CIlil311 (40-60%) 11 nanesrrmsx KOJle6aHI111 e N 
CIl il311 (18 - 4 0%) [12, 16J . 

H a puc. 11noxasaasr nk-c nekr psr AIlYX 6yMar I1 MrrepaTopCKOH 

IleTe p roljJcKoiir 6 y M a)KH ol1ljJa6pl1Kl1 (oopasinsi 1 117 0 ) , xcropsre A aTl1­

PYlOTCiI 183211 1855 rr., COOTIleTCTIleHHO. TIo I1HTeHCl1IlHOCTI1 rrOJIOCbI 

npn 16 5 5 CM ' I311,11HO , 'ITO Jl I1CT 1 (xpacaan JlI1 Hl1i1) CO,11ep)J(I1T 60JlbWe 

)KeJlaTI1Ha , 'feM Jll1CT 70 (senenaa JIl1Hl1i1 ). TIo crrexrpy Jll1CTa 181 

TpO l1ilKOH ljJa 6 p l1Kl1 [OI3a p ,11a (CI1HiIiI Jll1Hl1i1 ) MO )KHO I3I1,11eTb , 'ITO 

06e nOJl OCb I A MUO I 11AMUO fI M eH e e l1H Te H Cl1IlHbl, 11 no.noca AMU O I 
noannaerca a a 60JIee I3bICOKOH '1aCTOTe OKOJIO 1670 CM" , orpaacas 
pa3Jll1'111e Il cr pykrype )KI1 IlOTHOro KJleA. 

A HaJll13 I1K - c n e KTpOI3 urrer-mernsn srx 6yMar noxa aa,n. 'ITO 

H I1 Il O,11HOM JlI1 CTe He 6blJlO 06Hapy)l(eHO MeJla . CO,11ep)KaHl1e MeJIa 

C IlbI COKOH TO 'lH OCT bI<J MO)KH O onpen e.ntrns rro l1HT e H Cl1 IlHOCTl1 

a enepexpumaiouraxcs CO cn expa r-nr zipyr n x KOMnOHeHTOIl rrOJlOC 

n OrJIOIl\eH I1A M eJIa npa 1789 11 2 5 0 7 C"1 ' (CM . puc. 2) . I3epoATHO, M eJI 

eure He l1CrrOJlb30IlaJlCA npn n p 0l1 3IlOACTIle 6yMam a a npencr annea ­
HbIX PYCCKI1X cj>a6pl1Kax Il nepaon Me)K,11y 184011 1890 rr. 

I3bII30,11bI 

A HaJI 113 cnexrpon OTpa)J(eHl1A 3TaJlOHHbiX 6yMar 11 6yMar py'l ­

aero OTJl I1Ila XIX a. noxaaan KoppeKTHOCTb rrpl1MeHeHl1i1 I1K-¢ypbe 

cnexr poocornm OTpa)J(eH l1 i1 I3 Cp e ,11 H e H l1K - 0 6 Jl a CT l1 ,11Jlil ouea xrr 
crpyicrypui ileJIJllOJI03bl I30JlOKOH , COCTa I3Jl il lOIl\I1X 6yMa r y . 

13 peayms'rare pa60TbI 6bIJIO IlblilIlJleHO, 'ITO urrescnensasre 
6yMarl1 pasuux ner n p 0 113Il0 ,11CTIl a (1840- 1890 r r .) l1M e lOT 3Ha'leHI1i1 

CTeneHI1 yuopanoxexaocra Me)J(,11y 3Ha'leHI1i1Ml1 ,11a HHorO napasie­
r pa AJl il ,11peI3e CHb I X 11XJl Orr KOIlbIX IlOJIO KOH . Oopasu sr 60Jl e e panxero 
rrp0113I30 A CT Ila 18 4 0 -1860 rr. l1MelOT crene-ns ynopil ,11 0 'feH HOCTI1 , 

6Jl l13Ky lO K 3 Ha'leH I1lO aror o napar-rerpa y JlbH ilHO iir ue.n.mcnoasr, 
113 xer-o 6 b I Jl C,11 e Jl a H I3b II30 ,11 0 TOM, 'ITO ,11aHH ble Jl I1CT b I COCTOilT 

113 Jl b HilHblX IlOJlOKOH, Il pane cny-raea cr-i e uia a a s re C IlOJlOK­

Ha M l1 XJlO nKa . ,lJ,Jl il pana 6 yMar, np0113I3e,11eHHb1X I3 18 6 0 -1 8 9 0 r r ., 

06Hapy)KeHO, 'ITO 3Ha'leHI1e CTene HI1 y nopil,110'leH HOCTI1 6 Jll1)J(e 

K ,11peI3eCH bI M uenrnonoaasi . T .e . MO)K H O roaoptrrs 06 l1Cn OJl b 30­

IlaHl1 11 npu n p 0 113I30,11CTIle 6yMarl1 ,11peIleCH bI X IlOJl OKOH . H a JI I1'111e 

x ap aKTep l1CT I1'1e CKOI1 n OJIOCbl rrOrJlOIl\e H I1i1 JI l1rHl1Ha, 06Hap y )Ke H' 

H o e Il 12 oopasuax CO WT e Mne Jl ilM l1 , n O,11TIlep)l( ,11a e T np acyr cr aae 
zipeaecnerx IlOJlOKOH . 

AHa Jl 113 ax-cn ekrpon W T e M n eJlb H b IX 6yMar n okasa,n. 'ITO 

)K l1IlOT H b l iir KJl eH 6bIJl ,1106 a Il Jl e H np116JlI13 11T e Jl bHO I3 n OJl OIlI1 H y 

6yMaf", nsmyuiex a iax zro 18 6 0 r ., Il TO IlpeMiI KaK KaOJl I1H 06Hap y )l( eH 

Il 60Jl b Wl1HCTIle 6yMar, rrp0I13 Ile,11eHHbIX nOCJIe 1860 r. 

YCTaHOIlJleHO , 'ITO CTpyKTypHbl11 napar-ierp uen rno.noaer A.JHI 

6yMar 5 HOMepa 6Jl1130K K 3TOMy na pasierpy Mil JlbHH HOH ue.nmo­
JI03b l. EyMara C H OMepoM 8 no 3TO M y ileJlJllOJl03HOMY napaxierpy 
6Jl l13Ka K ,11p e Il e CHbIM 6eJleHbi M ue.n.nro.noaar-r. E yMarl1 C HOMep aM I1 

6 05 117 n OKa3b II3a lOT npoxieacyrovaere 3H a 'le H l1 i1 CTe rr e H I1 yn opsno­
'1eHH HOCT l1 uen rnon oasr Me)l<AY 3TI1M nap araerpoxi ,11JlA ,11peIl eC Ho~I 

11JlbHilH0l1ile JIJl lOJl 03bl. Il pennonaraesr. 'ITO OHI1 C,11eJlaHbI 113CMeCI1 

A p e IleCHbIX 11 Jlb H ilHbIX IlOJlOKOH . I3blil IlJl eHO, 'fTO nOI3bIWeHl1e 

HOMepa 6yMa r l1 rro ,11aHHb I M cnexr pocxonaa CI3i13 a H O rakxce C YI3e ­

Jl l1 '1e Hl1eM l1HTeH CI1IlHOCTH H eileJlJllOJl0 3 H b I X rrOJlOC rr orJlOIl\e H l1i1 

OKOJlO 15 8 5 11 1720 CM' . 

Pesymsran» I1CCJl e,110Ila HI1 i1 noxaaann , 'ITO npen cr aa neansra 
MeTO,11 aaanasa I1CTOpl1'1e CKI1X 6 yMaf" i1IlJl ileTCiI 6 b lCTpbIM, nep as­
pyuiaronra xi, 6eCKOHTaKTHbIM. CTO HT rr O,11 '1ep KH y Tb, 'fTO l1K-crreKTpbI 

OTpa)KeHH iI n o I1Hcj>opM aTH IlHOCTl1 H e ycrynarcr KJl a CCl1'1 e CKl1M 

l1HljJpaKpacHbIM cn ekrpaxr nponycxaaas . 
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