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Vl X Tey 

He 
crpcer Op2aHO UHepanhHhl cmpgKmgpI yeCKO 

TeM, K 
npOYH 
CTBeHHa OCHoue cgnh$amH020nU2HUHa 
MexaH 
paana 
pyer C 

MVl B H uanlOMocogepJKa HKOMnOHeHmOB 
3a 

A. ~ . CM " p H o Ba , A . 6 . nR r"n eB ~ 

ens rTY pn; 

A. A. KOneCH"KOB, 6en rO p OAC K" ~ 

rocYAapCTBeHHblll Ha4" OHanbHb1H 

"CCneAOBarenbCK"H yH"BepC"TeT 

Opr aH or~VlH epa n bHbl e CTpyKTypbl 
(OMC) Ha OCHO Becynsrparuoro nVlrHVlH a 
(CIl ) Vl amoaoconepxa uiax KO MnO HeH­
TO B (ACK) MOlKH Onony-tars npn peann­
3allVlVl epVl 3Vl KO-XVl MVly eCKoj;i OYVlC TK Vl 
CT OY HblX BOA uenn IO n03Ho-6YMalK HblX 
npOVl 3BoACTB (Ilbfl). BKayeCTBe«cary ­
n~HTOB BM eCTOrpanauaoua oro cynbepa ­
r a anlOMVl HVl Il MOlKH O Vl cn onb 30BaTb 
anlOMOC OAeplKaUJ,Vl e KOMn OHeHTbI, KaK 
npap onn oro. TaK Vl r exuoreua oro npo­
Vlc x OlKA eHVl~, TaKVle Ka K HeepenVlHoBbl j;i 
KOHlleHTpaT (H<l> K) VlnVl ero orxonu [1], 
a TaKlKe sony. Ilpenno-rreaue ueneco­
oti pasuo OTAaBaTb sone. «or opas o6pa­
syercs BTeXH On OrVly eCKOM llVlKne ripen­
npVl IlTVlj;i npu Tepr.\VlyeCKoj;i otipariorxe 
ccanka. Peanu aauas ra xoro ncnxona 
MOlKeT cnocoticr soaan, KOM nneKcHoMy 
Vl cnonb30BaHVl lO 30nbHbi X OTXOAO B, KO­
r opue n 0 3Bon ~ IOT nonyv ar s OM C An ~ 

peryna poaanu a CO CT OIlHVl ~ nOBepXH OC­
TH oro nerpanapoaauuoro enos nOY B. 

Ilpennaraenaa patiora - yaCTb KOM­
nnexcuux VlccneAoBa HVlj;i OM C Ha OC HO­

Be CIl Vl AC K. OH a ~ Bn~ e TC~ npcnonx e­

ye CKO 

nyYeH 
pH (pI 
HOCTb 

15 

10 

5 

PVlC. 1. a) 3aBVlCVlM OCTVl AVlHaMVlyeC KOrO H anp~ lK eHVlIl CABVl ra (1, 2, 3) Vl eM ar ~ 

BenVlYVlHbl OTHocVl TenbHoj;i BIl3KOCTVl (3') OT pH CVl CTeMbl CIl - Al O.) 3' nOA B 
2(S 

KOHlleHTpallVl Il Al (SOJ3Monb·n·': 1- 10.5; 2 - 10"; 3 -10. 3; 6) ip aepVlY eCKOe epOPM
z

~13 06p a lKeHVl e OMC (YBenVl yeHVle 500) * . MVlHVlr 

HVl eM MaTepVl ana, npen cr aaneauoro B 
lKypHane «Ilenmonoaa, 6yMara. Kap­
TOH.» N~ 1, 2012. 

,[\nll onpeneneuna OnTVlManbHblX yc­
nOBVlj;i BblAen eHVlIl OMC ncnonsaoaancs 

Mer OA MOAVl ep Vl ll Vl poBaHHoro npotiuoro 
KoarynVl poBaHVl Il [2], koro pua noasonan 
nonYYVlT b pa3nVlYHbi e cr py xrypu npa 
BBeAeHVl Vl AC K pa3nVl YHoro npowcxoxa e­
HVl Il. MOAVlepVl KallVlVl OM C 6blnVl nonyxe­
Hbl npa pa3nVlYHbi X kouuetrrpauaax aK­

naAae 
C06HO 

TVlBHbl X KOMn OHeHTOB CVl CTeMbl . OHVl B~ ' CTpyKl 

AenllnVlcb Anll Vl ccneAoBaHVlIl nocne or­ nOIlB 

CTa Vl BaHVl Il B TeyeHVle CyTOK. Peon oru­ 60nee 

yeCKVle cso jic r ea 3TVl XAVl cnepCHblX01( ­ CTpyK 

TeM onpenen anncs C nOMOUJ,b lO Mer OAa B npo 

Ka nVl nnll pHo j;i BVlCK03 Vl MeTpVl Vl Cncnom­ TVlny 

30BaHVl eM BVl CK03VlMeTpa Y66enoAe (pa­ 83aVl 

AVl YC«anannapa 0,081 CM, AnVlHa KanVln­ n 
nspa 11,25 CM) . 3TOT MeTOA n03BOmin ax Al , 

onpenenur s BenVlYVlHY AVlHaMVl4eCKoro nyYeH 

H anp~ lKeHVl~ CABVl ra (8) JTVlX CTpyKry p, HlleT E 
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1 Bbl ­
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(pa­

nV1fl­

)fl V1fl 

KOrO 

<Typ, 

KOTOpaH xap akr e pvsyer COn p OTV1 Bfl e HV1 e 

11XTeyeHHIO. 

Ha OCHOBe nOflyyeHHbl X AaHHbl X no­

pOeHbI 3aBHCV1 MOCTV1 BeflV1YV1H AHHaMV1­

~e CK O rO Han pHlKeHV1H CAB V1 ra OT pH CV1C­

re:·\, aoropue cBV1 Ae TeJl bCTBYIOT, YTO 

npOYHOCTb n Oflyy eHHb lX crpykryp cyuie­
CTB eHHOIO 3a BV1C V1 T OT o c0 6e HHoCTe fl 

l.eXaHV1 3MOB cjJ OpMV1poB aHV1H OMe n pV1 

pal OI1YHblX 3Haye HV1 HX p H, YTO «oppenv­

pyeTC pa aee n p eA CTaBJleHHbIMV1 AaHH bl­

~ ~ BHaWHX pafi orax. 
3aBV1cV1 Mo CTb BeflV1Y V1H bl AV1 HaMV1­

,eCKoro HanpH lKeH V1 H CABV1ra OMC, n o­

nyyeHHOfl Ha OCHOBe en V1 Al, (SO J J' OT 

pH(pHC. 1) cB V1 Ae Tefl bCTByeT, YTO npos­
HOCTb 3TV1X CTpyKTyp 3aBV1CV1T OT aena­
~~HbI p H, KOHl.(eHTp al.(V1V1 aK TV1 BHo ro 

amOMV1 HV1 H V1 BJlV1 RHHR e ro r V1AP OJlH30­

3aH HbiX <jJ OpM. 

np V1 KOHl.(eHTpal.(V1V1 Al (SO J J 1 0 .5 
2

xonb'O'! HaV1 6 0flee CTpyK Ty p V1 p OBaHH ble 

Cm et1bl o6 pa3y lOTcR B Y3KOM AV1ana30 ­

He pH<4, «orna pa 6 0Ta lOT npeAnOYTV1 ­

renbHOHerV1APOJlV1 30BaHH ble V1 yaCTV1YHO 

r ll~ po n V1 30 B a H H b l e cjJ OPMbl afl IOMV1 HV1R . B 
06,1acm pH> 4 B 3TOM cnysae AV1cnepc ­

HaH~a3 a He BbIAeJlReTCR. 

YBenV1 ye HV1e KOHl.(eHTpa l.(V1 V1 Al,(SOJ 3 

~o 10 ' MOJlb·Jl -1 npV1B oAV1T K p acw V1 peHV110 

AI13na30Ha BbIAeJleHV1 R OMC, n pV1yeM 3a ­

Si\C ~MOCT b V1M ee T 6V1 MOAa JlbHblfl xapax­
lep.BI1Hana30He pH 4-5 BeJlV1 YV1Ha AV1­

~a Y, 11 Y e CK O IO Han pRlKeHV1R cABV1ra B03­

pana eT, YTO CBR3a HO C cjJ 0p MV1 pOBaHV1­

11. arperaros OMC, korop ue 06pa3y lOTcR 

~ OA B0311efl cTBHe M r V1A PoflH 30B aHHbl x 

$op ~\ A l (O H ) ,. V1 Al (OH) 2+' npV1 p H-6 AO­

MIIHI1PyeT <jJ op Ma Al ( OH ) / , KOTopaR 0 6 ­

naAaeT MeHbwefl aAco p6 1.( V10 HHOfl c n o ­

~06 H OCTb K) H n p V1 B3aV1MoAeflCTBV1V1 C en 
(TpyKTypbl o6 pa3 y lOTcR 60Jlee puxnsie. 
nOHBnell V1 e Al(OH) J n 0 3BOJlReT nOfl YY V1Tb 

oonee nnoruue OMe C BOBfle y eHV1 e B 3Ty 

ClP, KTypy <jJyHKl.(V10 HaJlbHbIX rpynn en V1 

I apouecce rV1AP oJlV1 3a aJlIOMHHHll n o 

lKny o6pa30 BaHV1R KOOPAV1H al.(V10HHbIX 

Bml r.l 0 l1 e ~ CT 8 V1 ~ . 

npV1 60nee BbICOK V1X KOHl.(eHTp al.(V1­

HXAI,(SOJ J 10.3 MOJlb·Jl· j xapakrep no­

nreHHO~ 3 a 8 V1 C H MO CT V1 0 = f ( p H) He Me­
d 

HI, r B bl ~ 8n e H H Y IO TeHAeHl.(V1 lO, HO noaa­
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PV1C . 2. a ) 3aBV1 cV1 MoCTV1 AV1HaMV1 ye CKo ro Han pll lKeHV1R CA BV1 r a ( 1,2,3) V1 

BeflV1YV1Hbl OTHocV1TeflbHofl BR3KOCTV1 (3') OT pH CV1 CTe Mbl en - HCPK. 

KOHl.(eHTpal.(V1R HCPK n o Al+ 3 MOflb ·Jl·j 10.5; 10" ; 10.3; 6 ) ipacjJV1Y eCKOe 

V1306palKe HV1e OMe (YBeJlV1 ye HV1 e 500) *. 
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PV1 C, 3 , a) 3a BV1c V1 MoCTV1 AV1H aMV1y eCKOrO HanpRlKeHV1R CABV1ra (1, 2, 3) H 

BeflV1YV1Hbl OTHocV1TeflbHofl BR3KOCTH ( 3') OT pH CV1CTeM bl en -30 Jla . 

KOHl.(eHTp al.(V1R 30 fl bl n o Al+3 MOJlb'Jl" : 1 - 10 .5 ; 2 - 10.4 
; 3 - 10.3; 6 ) ipacjJHY eCKOe 

V1 306pa lKeHV1e OMe ( YBefl V1y eH He 500) 

* eHV1MOK nOJly yeH C HCnOJlb30B aHV1eM n pV1 6 0 pHOfl 6a3bl L\eHTp a KOJlJleKTV1 BHoro n OJlb30­

BaHHR HaYYHbl M 060pYAo BaHV1 eM «)J,V1a r HoCTV1 Ka CTPYKTyp bl V1 c Bo CiCTB HaHoM aTepV1a­

nos» Eenropouckoro rocyna pcrseanoro Hal.(V10HaflbHolO V1c cfleAoBaTeJlbC KOIO YHV1 Be p­

CV1TeTa npa cjJ V1 HaHco Bo fl nOAAep lKKe MV1HV1 cTep CTBa 0 6pa30B aHV11l V1 Hay KV1 PCP . 
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IlHIOTCH 60llee Bblpa>KeHHble 061laCTVl pH, 

rne npoucxonar BblAelleHVle CTpyKTypVl­

poaanau x cVlCTeM, AIlH KOTOpblX He06­

XOAVlMO 60llbwee YCVlIlVle AIlH paspyure­
HVlil. [lponansercs ofinacrs pH-5, rAe 

npOYH OCTHble xapaxrepacrus« B pe­

synsrare B3aVlMoAe~cTBVlH rVlAPoIlVl30­

BaHHblX epOPM alllOMVlHVlH YMeHbwalOTcH, 

a 0 61laCTb epOpMVlpOBaHVlH OMC C soene­
4eHVleM OW rpynn cn pacurapsercn. B 
061laCTVl pH>6 epOpMVlpOBaHVle OMC npa 
MrHOBeHHOM CMeweHVlVl KOMnOHeHTOB 

n 03BOilHeT nOllY4VlTb arperaru AOCTa­

TOYHO npoxuue . AIlIl pa3pyweHVlll KOTO­

pux Tpe6yeTcH 60ll bw e e YCVlIlVle. rpaepVl­

-recxoe Vl306pa>KeHVle 3TOCi crpyxrypu 
npencraaneao Ha puc. 1 6, xorcpue no­

llyyeHbi C nOMOl11blO pacrposou 3IleKT­

pOHHOCi MVlKpocKonVlVl*. 

Xapaxrep epOpMVlpoBaHVlIl crpyxryp 
Vl VlX npOYHOCTHble xapaxrepacruxa 

nOA BIlVlHHVleM KOMn03Vll.\VlOHHOro xca­
ryllHHTa, nOllyyeHHOrO nyTeM KVlCIlOTHO­

ro BCKpblTVlH HeepellVlHoBoro CblpbH, cy­

l11eCTBeHHO MeHHeT xapakrep 3aBVlCVl­

MOCTeCi . B OTIlVlYVle OT pasee nonysen­
HblX 3aBVlCVlMOCTeCi ed~f(pH) B npucyr­
CTBVlVl sroro ACK npVl MVlHVlMallbHOCi KOH­

l.\eHTpal.\VlVl no alllOMVlHVlIO 10,5MOllb'Il , l 

OMC MO)f(eT 6bITb nOllyyeHa B WVlpOKOM 

AVlana30He pH , npVlyeM B 061laCTVl pH>4 

npOYHOCTHble xapaxrepucm x» cyuie­
CTBeHHO He Vl3MeHHIOTCH. OAHaKO AIlH 

pa3pyweHVlH 3TOCi CVlCTeMbl He rpetiyer­
cs He3Hay VlTell bH blX YCVlIlVl~ . YBell Vl4e­

HVle xouueurpauu« H<1lK no all IOMVlH VlIO 

AO 'l O: MOllb'Il npVlBOAVlT K epOPMVlPO­' 
BaHVlIO crpyxtypu, KOTopaH He CKOllbKO 

npovuee Vl xapaxr ep ee He Vl3MeHHeTCH 

B AVlana30He pH OT 2 AO B. B 061laCTVl 

pH>B Ha61llOAaeTCH 3Ha4VlTellbHoe yae­
IlVlyeHVle npOYHOCTHbl X xapaxre pacrax 
OMC, YTO CBH3aHO C BIlVlHHVle/l1 KpeMHVl­

eBoCi cOCTaBlllllOl11eCi H<1lK Ha epOPMVlPO­

BaHVle ctpyxrypu. 
IlpVl 60llee 3HaYVlTellbHbiX KOHl.\eHT­

pauasx H<1lK no alllOMVlHVlIO 10'3 MOllb'll 'l 

Ha61llOAaeTCH 06111ee YBellVlyeHVle npo-r­
HOCTHblX xapaxrepncr w« CVlCTeMbl BO 

BceM VlCClleAoBaHHOM AVlana30He pH. 

ClleAyeT OTMeTVlTb 061laCTb pH-B, rAe 

epopMVlpyeTcH 60llee CTpyKTypVlpoBaH­

!.\eMlOnoaa6~'Mara KapToH • I' • • " :. I 44 
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PVlC. 4. VlK-<1lYPbe cneKTpbl KOMn03Vll.\VlCi : 1 - Ha OCHOBe Al/(SOJ 3' 2 - ua OCHOB e 

301lbl,3 - ua OCHOBe H<1lK; 4 - Cere)f(CKVlCi cn (BbIAelleHHbICi B lla6. YCIlOBVlHX) ; 

5 - COIl0~16allbCKVlCi IlVlrHVlH (TOBapHbICi). 

HaH CVlCTeMa, 4TO CBH3aHO co cneuuoa­

yeCKVlM B3aVlMOAeCiCTBVleM rVlAPOKCVlllb­

Hbl X rpynn cn C KpeMHeBOCi COCTaBIlHIO­

l11eCi H<1lK. He06xOAVlMO yYeCTb, YTO pe­

ryllVlpoBaHVle pH CVlCTeMbl npOVl3BOAVl­

1l0Cb paCTBopOM Ca(OH) 2' Vl3BeCTHO, YTO 

Kallbl.\Vl~ 061laAaeT 3HaYVlTellbHblMVl an­
COp6l.\VlOHHbIMVl cBoCiCTBaMVl no OTHO­

weHVlIO K cn [3] . HallVl4Vle B CVl CTe Me 

TaKVlX KOMnOHeHTOB, KaK alllOMVlHVlCi Vl 

Kallbl.\VlCi, npVlBoAVlT K 06pa30BaHVllO AO­

nOIlHVlTellbHblX l.\eHTpOB epOpMVlpoBaHVlH 

OMC Ha OCHOBe cn. 3TO C03AaeT ripen­
nocunx» K nOllyyeHVlIO crpyxrypupo­
BaHHOCi MHorOKOMnOHeHTHOCi Vl nona­

epYHKl.\VlOHallbHOCi OMC. 

AHallOrVlYHble 3aBVlCVlMOCTVl 6blllVl 

nOllyyeHbl AIlH OMC Ha OCHOBe cn Vl 30llbl 

(pHc.3). 
IlpVl KOHl.\eHTpal.\VlVl 30llbl no aIlIOMVl­

HVlIO 10'5 MOllb 'Il ,l epOpMVlpOBaHVle OMC 

npoucxonar BO BceM VlCClleAOBaHHOM 

AVlana30He pH, KaK B cny-iae C H<1lK. OA­

HaKe no npOYHOCTVl 3TVl crpyxrypu B pas­
IlVlYHbiX 061laCTHX pH YCTynalOT pasee 
paccxorpeauu» . 110 xapaxrepy 3aBVlCVl­

MOCTVl crpyxrypa noxoxa Ha OMC Ha oc­
HOBe Al2(SOJ 3' YTO c BVlAe Te ll bCTBy e T 0 

AOMVlHVlpoBaHVlVl alllOMVlHVlH npVl epOpMVl­

pOBaHVlVl CTpyKTyp B AaHHoCi CVlCTe Me 

(KpVlBaH 2 pVlC. 1) . 

IlpVl KOHl.\eHTpal.\VlVl 30llbl no allIO M ~' 

HVlIO la" MOllb 'Il " xapaxrep 3a BVl CVl MOC' 

TVl TaK)f(e aHallorVl4eH Al2(SO J 3 KaK Ka­

yeCTBeHHO, TaK Vl KOIlVlye CTBeHHO, OAHa­

KO no npOYHOCTVl 3TVl crpyarypu ycryna­

lOT OMC Ha OCHOBe H<1lK. 

IlpVl KOHl.\eHTpal.\VlVl 30llbl no ano­
~1VlHVlIO AO 10' 3 MOllb 'Il ", KaK Vl cneno­
aano O>KVlAaTb, BellVl4VlHa AVlHaMVl4 ec­

xoro Hanpll)f(eHVlH CABVlra yBeIlVl4VlBa­

eTCH, OAHaKO no a6COilIOTHOMy 3Haye, 

HVlIO OHa raiose MeHbwe, 4eM npVl ~C­

ClleAOBaHVlVl H<1lK. Cnenyer BblAellVlTb 

otinacrs pH -8, rAe raiose otipaayiorcs 
OMC nOA BIlVlHHVleM Kallbl.\VlH Vl aKT~B ' 

HOCTblO epeHOllbHbl X rVlAPoKcVlAOB Cfl . 

IlpVl paccw or pe ua a rpaepVl4eCKoro 

Vl306pa)f(eHVlH (pnc. 36) MO>KHO OH1e­

TVlTb, YTO nOllyyeHHble crpyxrypu Ha 

OCHOBe 30llbl VlMelOT 60llee perYllilpHble 

Vl paBHoMepHo pacnpeneneuaue BKn/O' 

yeHVlH no noeepxuocra. 4TO Hellb3H OT' 

MeTVlTb Ha CHVlMKa x 16 Vl 26. 

TaKVlM 06pa30M, nOKa 3aHO, 4TO B pe­

synsrare B3aVlMOAeCicTBVlH ACK pa31l~4' 

uoro npOVlC XO)f(AeHVlH C cn npoucxonat 
epOpMVlpoBaHVlH HOBblX OMC c o CBO~' 

CTBaMVl, «oropue Vl3MeHHIOTCH B pe3ynb­

rare perynnpouauas pH Vl CMeHbl Mexa­

HVl3MOB VlX epOpMVlpoBaHVlH. ,lJ,IlH Ka4e­

cTBeHHoCi x a p a KTe p Vl cTVlKVl IlVlrHVlHOB B 

ACKH(!JK
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ACKAl,(SC
 

npakruke 

lOT VlK-<1l" 

OMC Ha 0 
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CK Oll b KO 
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OMC 3IleMeHTHbl~ COCTaB, % 

C 0 Al Si S K Ca Ti Fe Cu Mg 

4CKH ilJK 72,24 23,01 1,00 0,59 2,03 0,11 0,16 0,22 0,42 0,22 

ACK Jona 60,59 30,49 U4 2,67 3,40 0,12 0,24 0,46 0,48 0,20 

ACKAl,(SO,)] 44,99 41,87 9,84 3,30 

npaxrnxe O1X O1 CCn eAOBaH01B O1 CnOnb 3Y­ -M01 KpOCKo n 01 01 . B Ta6J1Hl\e n p01B eAe H ropu e 06 pa3ylOTcB npu C}f{VlraH01 Vl n01r­


lOT V1K -t!>YPbe cnexrpu [ 4 ) . n on Y4eHHbie 3ne M e H T Hbl~ COCTaB 06pa3 l\OB O1 ccne­ H01HHblX KO MnOHeHTO B B Tp aAVll\01 0HHO ~
 

OMCHa OC HOBe Cfl ra iose 6 bln H nccne­ AOBa HHblX OMC. TexHonor0101 l.\5n .
 

aOBaHbl AaHHblM MeTOAOM (pHC. 4) . ~3 npencrasneuuux AaHHblX B01 AHO, CnHcoK nareparypsi
 
KaK B ~AH O 01 3 noencraeneunux AaH­ 4TO non Y4eHHbie OMC conepxar W01 PO­ 1. t{PY4HHHHa H. E. AnIOMO KpN 1H01­

HbIX, nonocu nornouieuas . fJP01HBTble B K01~ nepe4eHb XHMH4eCK01X 3ne MeHTOB, e Bble epnoKyn BHTbl- KoarynBHTbl B np o­

~a YeCTB e BHYTpeHHVl X CTaHAa pTOB, He­ KOTOP bl~ np01HHTO OTH OCHTb K KaTerOp Vl O1 ueccax BOAonOWOTOBK01 Vl BOA00401CTK01 : 

CKOflbKO OTnH4alOT CB OT O1 CXOAHOro MaKpo- 01 M01Kp03neMeHToB n0 4BeHHbiX asro pediepar A01C .. .. AOKTop a Tex. HayK, 

( K p~ B a H 4) 1.1 OT rosapaoro (Kp 01 BaB 5) CTPYKTYP. 3TO 06 CToBTen bCTBo 01 CTpyK­ ~B aHoB o . 20 07 . c. 38 . 
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HbiX OM C Ha OC HOBe Cfl. n p00130WnO H 01 4 eCKO ~ cOCTaBn H IO Uje~ B OMC Ha oc­ 3. 4epH06epe}l{cKHil 10. M., ARrH­

CI~ e ll\e H ~ e non o c norn ouienu» 14 25 1.1 H0 Be Cfl, 0 HVl r~o r YT cn OC06CTBo BaTb J1eBa A. 6. Ko arynHl\01B BOAHblX pacr so­
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fle6aH ~HM apOM aT014e CKOro «onsua Cfl. nHTbCB HCT04H01 KOM Opra H01 K01 B npouec­ l\01B ./ / KOnnOO1A. }f{y pH, 1994, T. 56, N~ 2, 
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1510 M 1600CM·'. ua B B01Ae opra HOM 01H ep an bH o~ COCTaB­ 4 . CMHpHoBa A.I1., ARrHJ1eBa A.6. 
AnH OMC, BblAen eHHblx npv pH= 6 nB IOUj e~ OMC B n 04BeHH bl~ cno~ - no­ MeXaH013 M ep OpM01 pOBaH01B op raHoMVlHe­

( K p~ B bl e 3, P01 c. 1, 2, 3) 6 bln Vl onpeae­ r014 HO e nponoruseuae eroY4aCT01 H B reo­ panbH blx crpyxryp Ha OC HO Be cyn bepaTHo­
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iDoMHeHum MapKemOD020B 
Banpene 2012 r. areHTCTBO DISCOVERY Research Group aaaepun - no ~ ccneAoBaH~e pblHKa KapToHHo- 6YMalKHo~ rapa ~ ynaxosxa B 

POC CII ~ . HapblHKe ynaKoB04HbiX MaTep~alloB B POcClo1~ AOIlB pblHKa Kap ToHHo-6YMalKHo~ rapu ~ ynaKoBK~ B2011 r. COCTaBIlBlla 47 %. Taxoro 
i<.AaynaKoB04HaB npoAYKLl~B ~cnollb3yeTcB B n~l11eBoii, X ~ t4 ~ 4 e c K o ii , nap(jlIOMepHo -KocMeT~4ecKoii ~ CTeKollbHo~ npoMblwlleHHo cT~ . Oc­
loe~o \1 n orpe 6 ~Tenb KapTOHHo-6yMalKHoii rapu ~ ynaxosx« B Poc c~~ BBIlBeTCB ruuuesan npoMblwlleHHoCTb. Ha ee AOIlIO np~ xoA~TCB 65 % OT 
Rceropbl HKa. 

KapTOHHo-6yMalKHylOrapy ~ ynaxosxy MOlKHO paanenurs Ha HeCKOllbKO Cert·\eHTOB: 6yMalKHylO ynaKoBKy, cK ll aAbI Ba lO l11 ~ ~ CB Kop0604Hbl~ 

,aplOH, roepoynaxosxy. POCC~B - OAH~ ~ 3 OCHOBHblX norpetiurenea 6yMalKHoii ynaxcax«. B HaCTOBI11~ii nepuon BpeMeH~ B crpaue aKT~BHO 

paJ3\,eaeTCB PblHOK (jlacT(jlYAa, KOTOpblii npensasnser OCHOBHOii cnpoc ua 6yr~alKHYIO ynaKoBKy. OAH~M ~3 rnaauux xatanaaaropos Ha pblHKe 
6y"a:t(Ho ~ ynaKoBK~ ceronas C4~TaeTCB «3Ko-TpeHA», a 6Y~4alKHYIO ynaxosky oLleH~BaIOT KaK OA~H ~3 caMblX 3 KOllor~ 4eCK~ X B~AOB ynaxoax«, 

Te HAeH~~~ Ha pblHKe cxnanuoro Kop0604Horo xaproaa B Poccua HeOAH03Ha4Hbl . ( OAHO~ CTOpOHbI. PblHOK nOCTeneHHO YBell~4~BaeTcB 

laC4fT cnpoca co CTOpOHbl npo~3BoA~Telle~ Han~TKOB ~ nauiesux npoAYKToB. C APyroii CTOpOHbI, OH COKpal11aeTCB aa C4eT YMeHbweH~B 

nOTp< 6~Ten bc Ko ro cnpoca HaTa6a4HylO npoAYKLl~IO , npoAaBaeMylO B ynaxosxe ~3 CKllaAblB alOl11erOCB xaproua . 
r,laBHaH ocotieuuocr s POCC~~CKoro pblHKa ro(jlp~poBaHHoii ynaKoBK~ B HaCTOBl11ee BpeMB - ~36b1TOK MOI11HOCTeii no npo~ 3BoACTBY . 

PilHOKro¢poyn a KoB K ~ xapaxrep-uyetcn BblCOKOii KOHKypeHLl~eii ~ 3aBblweHHblM~ LleHaM~ , xoropue. no npon-oaa«. 6yAYT CH~lKaTbCB, B 
nep y'O osepeas, co CTOP OHblll~AepoB pblHKa . TaKlKe Ha pblHKe roopoynasosx» B nepcnexraae OlK~AaeTCB noasuneuae AOIl~ ~HoCTpaHHbl x 

, ilOKOB, 06YClloBIleHHoe Te xHollor~4ecKoii cr araauaeji. 
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