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CNOCOB MOJTYYEHUA KPEMHUAOPIAHUYECKOIO 3/IACTOMEPA U KOMMNO31UUA
ONs IMYHOW MIMMEHbBI, COOEPXALLAS YKA3AHHbIN SJTACTOMEP

Ob6nacTb TeXHUKU

Hacrodwee unsobpeTeHne OTHOCUTCA K NONMUMEpMUsauum KpeMHUNOPraHM4eckoro anacromepa
(cunukoHoOBOro amactomepa) M K in-situ 3axeBaTy nonyvyaembiM 3NaCTOMEPOM TMAPOPOBHbIX
aKTMBHbIX BELIEeCTB ANS KOXW. Takke Hacrosilwee n3obpeTeHue OTHOCUTCA K Mnonyvyaemomy
3nacToMepy, a TaKke K KOMMO3UuusM Ans NWYHOW TUMMEHbl, CcoAepXaliMMm YyKasaHHble
3racToMepbl, NPUYEM YKa3aHHbIE KOMMO3NLMN AEMOHCTPUPYIOT NPEBOCXOLHYIO CTAbUNbHOCTD U
XapakTepuUCTUKN aKTUBHOCTM MO CPaBHEHUO C COCTaBamy, MOMYYEHHbIMA TPaAULNOHHBIM
cnocobom nyTem BBEAEHUS aKTUBHOrO BeLleCTBa C WCMONb30BaHWEM METOAVKW BBEAEHUS

aKTMBHOro BeLecTBa B 00beM.

YpOBEHb TEXHUKMN

Koxa noaBepraetca nNOBPEXAEHUIO, Hanpumep, B pesynbTaTe KOXHbIX 3aboneBaHunm,
BO3AENCTBNA Cpeabl (BETEP, KOHAULMOHMPOBAHHBIA BO3A4YX, LiEHTpanbHoOe OTOMMEHUe) unu B
pesynbTaTte 0Obl4HOro npouecca crapeHns (BO3pacTHOe CTapeHue), KOTOPOE MOXKET YCKOPATLCS
npu BO34,ENCTBUM Ha KOXY COMHEYHbIX nyyen (boTocTtapeHmne). B nocnegHue roabl 3HaYNTENBHO
YBEMMUUNCA CNPOC HA KOMMNO3MLMMN ANA NAYHON MIMEHbI U CNocobbl YNyYLLEHWA BHELUHEro Buga

N COCTOAHUNA KOXKN.

Hanpymep, XOpoLo M3BECTHO, YTO NMPUMEHAEMbIE paHee CONHLe3alUTHbIE CPEACTBA CKIOHHbI
B3aMMOAENCTBOBATb C WHrpeAMeHTaMy B COCTaBax ANS yxoda 3a KOXeW, STO BKMOYaeT U
B3aMMOAENCTBMA C APYTMMU CONMHUE3aWMTHBIMA CPeaCcTBaMu, YTO 4YacTo HabnojaeTca mexagy
dunbTpammn YOA n YOB. K coxxaneHnto, 3To NPUBOAUT K TAKON CUTYaUuUn, KOr4a akTUBHOCTb Y-
PUNbTPOB COMHLE3ALLNTHBIX areHTOB CHUXXAETCA NPY XPaHEHWUN UMW NOCIe HAHECEHNS Ha KOXY.
MpeanprMHUManoCb MHOXECTBO MOMNbITOK yNy4ylleHUs 3PPEKTUBHOCTN aKTUBHbIX BELLECTB, TAKON
Kak oTOCTabMnbHOCTb COMHLUE3aWMWTHBIX CPEACTB, NMyTEM 3aMeHbl TPaAULUMOHHbBIX aKTUBHbIX
BELECTB APYTUMU MeHee 3(PPEKTUBHBIMA areHTamu WnM BBEAEHWUS YCUNUTEnen akTUBHbIX

BewecTB. OfHaKO ykasaHHble Crnocobbl YacTo MPUBOAAT K YBENWYEHUO CTOMMOCTU COCTaBa
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wunn  3bdPEKTUBHOCTA  aKTMBHOMO  BewectBa M OWyLWaemoro  nonb3oBatenamu

opraHonenTuyeckoro acpcekra.

BospacTatowmin nHTepec Bbi3biBaeT paspaboTka nyTen ctabunusauyum KOMnos3nymi 4ns fNnMYHoOn
TUrMeHbl, C OAHOBPEMEHHBIM NonyyeHnem GopMyr, NPUBOASALLMX K NMPEBOCXOAHbIM 3dhdhekTam ¢

TOUKM 3PEHMNS OLLYLLUEHWNIA N aKTUBHOCTW NPU TOMMYECKOM HAaHECEHUN Ha KOXY.

CnepoBaTtenbHO, HacTosiwee Mn300peTeHne OTHOCUTCA K BKMOYEHUIO unu 3axeaty in-situ
aKTMBHOroO BELLECTBa B KPEMHUAOPraHUYECKNN 3NacTOMEp B XOAE NONUMeprU3auum yKkasaHHOro
anactomepa. bbino oBHapyxeHOo, 4TO 3nacTtoMep C 3axBay€HHbIM aKTUBHbIM BELLECTBOM
COrnacHoO HacTosiLemMy n306peTeHmno ynyywaeT cTabunbHOCTb aKTUBHOrO BeELLECTBa (Takyto Kak
CTabunbHOCTb CONMHLE3aWMTHOrO hakTopa), 4Yallie BCero, Koraga 3nactoMep C 3axBayeHHbIM
aKTUBHbIM BELUECTBOM BKMHOYAOT B KOMMO3NLUMM ANA  JNIMYHOW TUMMEHbl ANS  KOHEYHOro
NPUMEHEHNs, OCOBEHHO MpPW CPaBHEHMU TaKMX KOMMO3ULMA ANSt KOHEYHOrO MNPUMEHEHNs C
aHanorMyHbIMM KOMMO3ULUSMN, B KOTOPbl€ aKTMBHOE BELLECTBO BBOAST NpPUM MOMOLLM
TPAAVLUNOHHON METOAUKM, KaK WHrpeaneHT B obbeme. HeoxumaaHHbIMM npenmyLiecTBamMu
HacTosAWero u3obpeTeHns SBRSIOTCA KOMMO3UUUW ANs JIMYHOW TUTMEHbl ANS  KOHEYHOro
NPUMEHEHNS, TaKMe Kak KOMMO3MuMu Ans yXOAa 3a KOXeW, KoTopble obecneumsatoT
NPeBOCXOAHYIO  3(PEKTUBHOCTb aKTMBHOrO BeLleCTBA U NPEBOCXOAHbIE  CEHCOPHbIE
NpeMMyLLecTBa, SBMNSIOWNECS pe3ynbTaToM AENCTBMS aKkTUBHOMO BELLECTBA, COAEPXKALLErocs B
3nacToMepe Kak BO BPeMs, TaK U NOCNe U3roTOBNEHNS COCTaBOB TaKMX KOMNO3ULMIA AN NUYHON

TMrNEHbDbI.

JononHutenbHasa nHdgopmaums

MpeanpMHUMannMcb  MOMbITKM  yhyyweHns  cTabunbHOCTM  aKkTMBHOMO  BewectBa C
NCMNonb3oBaHNEM pasnnyHbIX NoAX0z0B. Hanpumep, 3amMeHsAnu TPaANLUNOHHbIE
COnHUe3alWMTHbIE aKTMBHbIE BELLECTBA MEHEE 3PP EKTUBHBIMY areHTamMmu unu KoMeHMpoBanu ¢
younuTensammn conHuyesawmtHoro dakrtopa, kak onucaHo B nateHtax CLUA NeNe 8465729 wu

6126925, COOTBETCTBEHHO.
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MpoBoaMnMCh Takke ApYrne MeponpuATAS AN ynyyweHus cTabunbHOCTU aKTUBHOrO BELLECTBa
nyTeM KancynMpoOBaHWA akTUBHbIX BELWEeCTB B CUCTEMy Tuna sapo-obonoyka unu B
CTPYKTYpUpOBaHHyto cuctemy. Hanpumep, B nateHte CLLUA Ne 6774179 onucaH cnocob 3axsarta
aKTMBHbIX BELLECTB B YacTuubl TMna sgpo-obonoyka nny B renesble YacTuubl ANS YBENUYEHNs

cTabunbHOCTN aKTUBHOIO BeLllecrBa B CoCrtaBax.

Kpome Toro, B onybnukosaHHon 3aseke Ha nateHT CLLUA Ne 2008/0199526 onwucaH cnocob
KancynupoBaHWsi OCHOBHOrO COMHLE3alUTHOrO areHta B MUKpOKancyny Ans ynyJlleHus

CTabunbHOCTY COMHLE3ALMUTHOrO areHTa.

B naTtente CLLUA Ne 6207717 onucaH cnocob BBeAEHWS BOAOPACTBOPUMbIX BUTAMUHOB B

anacromep.

XoTa nNpeAnpPUHUMAanUCb NONbITKU YNyylweHnss 3PPEKTUBHOCTU aKTUBHbBIX BELLECTB, HUKaKNe U3
STUX MONbITOK He obownucb 6e3 pesynbTarToB, BKMHOYAOWMX NNOXUE OpraHonenTuyeckue
CBOWNCTBa W/Unn HectabunbHOCTb cocTaBa. Kpome TOro, HM B OAHON U3 yKasaHHbIX MOMbITOK HE

ObInu onucaHbl cnocod 1 KOMMNO3ULMSA COrMacHO HacTosALWEMY N30OPETEHNIO.



10

15

20

25

30

KpaTkoe onucaHue nso6pereHus

B nepsom acnekte Hacrosiwee wu3obpeTeHme OTHocUTCS K  crnocoby nonyyeHus
KPEMHMNOPraHMYEeCKoro anactomepa C 3axBay€HHbIM aKTUBHbIM BELLECTBOM, BKIHOYaOLLEMY
cneaywowme cragun:
1. o6begnHeHNs, B NPON3BONbHOM NOPSAKE,
(@) ot 0,05 go 8% no macce npeaLLEeCTBEHHUKA KPEMHUOPraHN4eCcKoro
anacTomepa C rmapuaHbeiMy OYHKLMOHANbHbLIMK rpynnamu;
(i) oT 2 po 60% no macce npeaLlecTBEHHUKA KPEMHUAOPraHNYeCcKoro
anacTomepa C BUHWUMbHbIMU PYHKLMOHAMNbHbIMU Fpynnamu;
(iii) oT 0,5 a0 97 % no macce pacTBopuTens;
(iv) o1 0,25 5o 65 % no macce rugpothobHOro akTMBHOIO BELLECTBA; U
(v) Katanusatopa B  KonuyectBe, 3eKkTMBHOM  AnsS  KaTanusa
nonMMepu3auun nNpeaLecTBEHHNKOB 3MacTOMEPOB C TUAPUAHBIMA 1
BUHWMbHBIMW PYHKLMOHANBHBIMU Fpynnamu; un
2. BbleNeHNne KPEeMHUNOPraHNYeCcKoro 3ractomepa C 3axBaye€HHbIM aKTUBHbLIM
BELLECTBOM, NPUYEM:
(@) aKTMBHOE BELLECTBO PacTBOPUMO B pacTBOpUTENE,
(i) MONYYEHHbIN KPEMHUMOPraHMYECKNA 3NacToMep 3axBaTblBaeT akTUBHOE
BELLECTBO 1 pacTBOPUTEND, U
(iii) no MeHbwen mepe 20% oOT obLWero KonuyecTsa pacTBOPUTENS,
NPUMEHAEMOrO ANA MNOMYYEHUS KPEMHUMNOPraHMYeckoro anacromepa,

obecneunBaloT 40 MHULMUPOBAHUS NONMMEPU3aLN.

Bo BTOpoM acnekte HacTosilee W30OpPEeTeHME OTHOCUTCH K  KPEMHUAOPraHUYecKoMy

3nacTomepy, nosly4aeMomy B MEPBOM aCMNEKTE HACTOSLLErNO N306peTEHUS.

B TpeTbem acnekTe HacTosiLiee U30OpETEHNE OTHOCUTCS K KOMMNO3ULMWU AN NAYHOW TUINEHbI
ANS  KOHEYHOrO MNPUMEHEHUs!, COAEepPXKaLle KPEMHUAOPraHWYECKNA 3MacTOMep COrfnacHo

BTOPOMY acCreKTy HACTOALLEro N306peTeHms.
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B ueTBepTOM acnekte Hacrosiiee WU30OpPETEHWE OTHOCWUTCA K CNocoBy WunvM MNPUMEHEHWIO
KOMMO3WUUM ANs NMUYHOW MMIMEHbl COrMacHO TPETbEMY aCMeKTy HaCTOSILLEro M3obpeTeHns ans

BO3ENCTBNS Ha BOMOCHI, HOITU U/UIN KOXY.

Bce npoume acnektbl Hacrosiwero usobpeteHns Oyayt Gonee NOHATHbI NPU PacCMOTPEHUN

NpPUBEAEHHbIX HXKE NOAPOBHOro ONUCaHNS 1 MPUMEPOB.

Koxa, B HacTosiLem OnucaHuw, BKMOYAET KOXY nuuya, wwewn, rpyaun, ChnvHbl, pyk (Bknrodas
NOAMbILLKM), KUCTEWN PYK, HOT, AroguL 1 BONMOCUCTON 4acTu ronosbl. Bonockl Bko4aoT BOMNOCHI
Ha rorfoBe, U HOITU BKMIOYAKT HOIMMU Ha Horax u pykax. AKTMBHOE BELLECTBO, B HACTOSILLEM
OMMCaHWW, BKIIOYAET KOMMOHEHT, YMy4yllalWnMA TENEeCHYK XapakTepucTUKy nNpu MECTHOM
HaHeCeHUN, Takyld Kak XapaKkTepuCTUKy KOXMW, BOMOC WWNW HOITEW, W/unu OKasbiBaOLMA
nonesHoe LEeNCTBME Ha yKasaHHble OOBbEKTbl, MPUYEM yKa3aHHOE aKTMBHOE BELUECTBO MOXET
ABNATLCHA, U NPeSNnoYTUTENBHO SABMAETCH, aKTUBHbIM BELLECTBOM B COCTaBe He Tpebytowen
CMbIBaHMS KOMNo3uumuM, u Haubonee npPeanovuTUTENbHO, Kpema, nocboHa, ©anb3ama,
Ae3040paHTa UNu rens, a Takke LWaMnyHs, KOHAMLUMOHEpa WM OuYMLLAOWEN KOMMO3NLMK,
BKMIOYAS JKUAKYIO UMM TBEPAYIO ouuwarolylo komnosuymio. PactBoputenb o6o3HavaeT
rmapohobHbIn  MaTepuan, npeacTaBnsoWNiA  coboM  TEKydyro cpefy npu  KOMHAaTHOM
TeMnepartype U NOAXOAALMIA ANA pacTBOPEHUS BbIBpaHHOrO AN 3axBaTa akTUBHOMO BELLECTBA.
KpemMHunopraHnyecknin snactomep C 3axBayeHHbIM aKTMBHbIM BellecTBOM 0603HayvaeT
KPEMHUNOPraHNYECKUIN 3MacTOMeEpP, MOMNEPEYHO CLUUTBIA K 3aknovawwmuin B cebe akTUBHOE
BELECTBO U pacTBopuTtenb. B cnyyae pactBoputens, 3axBayeHHbI pacTBOPUTENDb SBNAETCS
CYHOHMMOM pacTBopuTens, obecneunBaroLLEero HabyxaHune anacromepa. Takon
KPEMHMNOPraHUYECKMIA  3NacTOMEp COAEPXUT MONMEKYNAPHO AUCNEPrMPOBaHHOE AaKTUBHOE
BELWECTBO Takum 0Opasom, UTO akTUBHOE BELECTBO PaBHOMEPHO AUCMEPTUPOBAHO B
3nacToMepe U NO CYLECTBY HE COAEPXUT Kanenek akTUBHOro Bellectsa. 1o cywectBy He
COAEPXUT O3HayaeT, uto MeHee 0,5 %, npeanouytutenbHo, meHee 0,05% wn Hambonee
npeanoytutenoHo, meHee 0,01 % no macce OT BCEro akTMBHOMO BELLECTBA, 3axBa4Y€HHOro
3M1acTOMEpoM, COAEPXUTCA B kanenbkax. B 0coBeHHO npeanouyTUTENbHOM BapuaHTe

peanusayumn 3nacToMep He COLEPXKUT aKTUBHOMO BELLECTBA B BUAE KarMEmnex.
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MpegwecTBEHHWK 3nacTomepa C rmapuaHbIMU OYHKLMOHAMNBHBIMW FPyNnamMu 1 NpeaLlecTBeHHNK
anactomMepa C BUHUMbHbIMA (PYHKUUOHAMbHBIMKA FPynnamMmu MOTyT TakKKe YNOMMHATbCH Kak
MAPWAHBIA  NPEeALWEeCTBEHHUK WU BUHUMbHbLIA  NPeALecTBEHHMK, COOTBETCTBEHHO.
«Coaepxawmmny B HACTOALLEM AOKYMEHTE CnefyeT NOHMMAaTh Kak BKIHOYaOLWMA KCOCTOALWNA MO
CYLLECTBY U3» N «COCTOAWMN U3». KpeMHUAOpraHn4yecknin anacTtomep, cnejoBaTenbHO, MOXeT
COCTOATb MO CyLWEeCTBY M3 MPOAYyKTa nonumepmsaumn npejLllecTBeHHNKa 3nactomepa C
rMAPUAHLIMU PYHKUMOHANbHBIMU rpynnaMmn 1 NpeaLlecTBEHHNKa 3nactomepa C BUHWMbHBIMM
PYHKLUMOHaMNbHbIMX  FpynnaMu, axkTMBHOro Bewecrsa W pacteoputens. Bo unsbexaHue
HEOAHO3HAYHOCTN, YTOYHUM, UYTO MNPESLUECTBEHHUKN KPEMHUNOPraHNYeCcknx 3nacTomMeposB
COrnacHoO HacTosLeMy N306peTEeHNIO HE COAEepPXKaT CBA3EN KNCMOPOA-KUCMOPO, U nonyYyaemMble
KPEMHUAOPraHNYeCcKkme 3nacToMmepbl C 3axBaY€HHbIM aKTUBHbIM BELLECTBOM W pacTBopuTENEM
NpeAcTaBnAlT COOON HE3MynbrupyloLwme 3nactoMepbl. OMyNbCUA B HACTOSALWEM OnNMCaHUn
BKMIOYAET 3MyNbCUN TUNa BOAa-B-mMacne, Macrno-s-BOAE€ UNN ABOWHbIe 3mynbcun. OBbIYHO
npeanoYTUTENbHBIMU SBNSAIOTCS 3MyNbCUW Tuna macno-B-Boge. Karanusatop, npu Hanuuumm,
OTHOCUTCS1 K pacTBOpYy C KoHUeHTpauuen ot 0,25 po 5 %, npeanoytutensHo, oT 0,25 o 4 % u
Hanbonee npeanouTutencHo, oT 0,3 a0 3,5 % akTMBHOro BellecTBa (Hanpumep, MeTanna)
OTHOCWUTENbHO OOLLLEN Macchl pacTBOpa Karanusatopa, W BKMYaeT Bce nogjuanasoHbl. Bce
AManasoHbl, ykasaHHble B HACTOSLLEM 4OKYMEHTE, BKMIOYAlOT BCE MOAAMAaNAasOHbl, faXe eCnu

3TO ABHO HE yKa3aHOo.

3a ucknoyeHmem pabounx U CpaBHUTEMbHbIX MPUMEPOB, UNN €CNM HE yKasaHo 0cobo, Bce
yucna B HacTOALWEM OMUCAHUW, YKasblBalOLME KONMMYECTBA UMM OTHOLLUEHUS MaTepuanoB Unu
YyCrnoBWSI peakuynin, busmyeckme CBONCTBA MaTepuanoB Wunm npuMEHEHNE, crnegyeT NoHMMaTb

KaK MOAUULMPOBAHHbBIE CITIOBOM «MPUMEPHOY.

Bce npoueHTHbIE coaepkaHnsl B HACTOSILLEM OMNMCaHMM U NPUMEPax yKkasaHbl MO Macce, ecrnu He

yKasaHo 1Hoe.

Moapo6Hoe onucaHue NpeAnoOYTUTENbHbLIX BapMAHTOB peanusauum
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EAVWHCTBEHHBIMM  OFPaHWYEHUSMW B OTHOLUEHUM MPEALUECTBEHHUKOB 3M1acTOMEPOB C
TMAPVWAHBIMA  PYHKUMOHAMBHBIMK  TPYNNamMu, MNOAXOAAWMX ANS NPUMEHEHUS B HACTOSLLEM
N306peTEHNM, SBNSETCA CNOCOBGHOCTb K nonMmepusauyum C BbiIGpaHHbIMU ANS MPUMEHEHUS

npeaLwecTBEHHUKaMN 3M1acTOMEPOB C BUHWIbHBIMU (PYHKLMOHAMNbHBIMU rpynnamMm.

B npeanoytutensHOM BapuaHTe peanusauun nNpeALIecTBEHHMK 3nactoMepa C rapuaHbIMu
byHKUMOHANbHBIMK FpynNnamMu, MNOAXOAALMA ANA NPUMEHEHUS B HacTosiWem n3obpeTeHuu,
coaepxut, B Buae 6rnokoB unu pacnpegeneHHble criyyanHbiM 06pasom, NO MeHbLUEN Mepe O4HO

13 3BEHbEB OCHOBHOW Lienu criegyowmx hopmyn:

Si/H
\ /Si\ //

(O) l

1 KOHLEBbIE rpynnbl hopmMyn:
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rae: kaxablm R HesaBucumo npeacraBnsetr cobom Cis ankun unu - apun
(NnpeanouTUTENBHO, METUMBHYIO Fpynny);
KaXAabll r B OTAEeNbHOCTM paBeH 0, ecnnm OCHOBHas Lenb 3akaH4MBaeTCs
KMCIOpPOAOM, 1 paBeH 1, ecnn OCHOBHAas Lienb 3aKaHYMBAETCA KPEMHUEM;
p paseH ot 0 go 50, q paeeH 4o 0 go 250, s paseH ot 0 go 2, t paseH o1 0 40 2,
s+t=2, p N S O4HOBPEMEHHO He paBHbl 0, p+q > 1 1 p+s paBHO MO MEHbLUEN Mepe

2 (npegnouTuTenbHO, 0T 2 A0 15, n Hanbonee npeagnouTuTensHo, oT 3 Ao 10).

B npeanoutnTenbHOM BapuaHTe peanusauum p paseH oT 2 o 40, n npegnoytutenbHo, 10-30,
BKMIOYAs BCE NOAAMaNa3oHbl. B npegnoyTtutenbHOM BapuaHTe peanu3ayun g paBeH oT 2 A0
200, n npeanoutuTenbHo, oT 15 go 160, Bknovyas BCe NogamnanasoHbi.

EQWHCTBEHHBIMM  OFPaHUYEHUAMU B  OTHOLIEHWM MPEALIECTBEHHUKOB 3NMacTOMEpPOB C
BMHUMNbHLIMW  (PYHKLUMOHANbHLIMX FPYNNaMn, NOAXOAAWMX ANA MPUMEHEHUS B HACTOSLEM
n3obpeTeHnn, ABRAETCHS CnocoBHOCTb K nonumepmsayuu ¢ BbIGpaHHbIMU AN NPUMEHEHUS

npeaLwecTBEHHUKAMN 3M1aCTOMEPOB C MMAPUAHBIMU (PYHKLMOHAMNBbHBIMI rpynnamMu.

B npegnoytutenbHOM BapuaHTe peanusauuy NpPeALleCTBEHHUK 3nacTomepa C BUHUIbHBIMM
byHKUMOHANbHBIMK TPyNnamMu, MNOAXOAALMA ANS NPUMEHEHUS B HACTOSILLEM W300peTeHuu,
COAEPXUT, B BUAE BNOKOB UNU pacnpeieneHHble cryYyanHbiM 06pa3omM, NO MEHbLUEN Mepe O4HO

13 3BEHbEB OCHOBHOW LIENW CriegyoWwmx hopmMyn:



N ] e -
R R
Si / // n S / /
(0) // \<0)/
L ro__| u B r_ y
N KOHLeBble rpynnbl opmMy”:
R R
| " N
\ R \0)
| ©) ;
L r J— W , x

rae: kaxabln R n r Takmne, kak onpegeneHo Boiwe, U paseH ot 0 o 50, v paseH ot 0 go 2500, w
paBeH oT 0 g0 2, x paBeH oT 0 g0 2, w+x=2, U N W O4HOBPEMEHHO He paBHbl 0, u+tv > 1 n utw
paBHO MO MeHbLUEN Mepe 2 (NPeanoYTUTENBHO, OT 2 A0 15, n Haubonee npeanoOYTUTENBHO, OT 2
4o 10).
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B npegnoututenbHom BapuaHTe peanmsauum u paseH ot 0 go 40, n npegnoututensbHo, ot 0 Ao
30, Bkntoyada Bce nogamanasoHbl. B npeanoyTuTenbHOM BapuaHTe peanusauum v paseH ot 5 g0

2250, n npeanouTtutensHo, ot 30 go 1750, Bknovas BCe NogamanasoHbi.

NnniocTpaTBHble NpUMeEpbl NPEALIECTBEHHUKOB KPEMHUMOPraHWYECKMX 3SMacTOMepoB C
TMAPUAHBIMA  PYHKLUMOHAMNbHBIMU - FPyNnamn, KOTOpbleé MOXHO MNPMMEHSTb B  HacTosILEM
nsobpeteHnn, BkrtovaoT Andisil® XL-12, XL-13 n XL-15 (AB Specialty Chemicals), a Takxke
HMS-301, agoctynHble oT Gelest, Inc. unn noaobHble BewecTea. NnnocTpaTuBHbie NpUMeEpbI
NPeALecCTBEHHNKOB KPEMHUAOPraHNYECKNX 3MacTOMEPOB C BUHWMbHbIMU (PYHKLMOHAMNbHbLIMA
rpynnamm, KOTOpble MOXHO NPUMEHSTb B HACTOsILLEM u3obpeTeHnu, BrkntovatoT Andisil VS-6, VS-
10, VS-20, VS-50, VS-100, VS-200, VS-250 (AB Specialty Chemicals), a takwke DMS-V21,

AaocTtynHble oT Gelest, Inc. unu nogobHble BellecTBa.

OObIYHO, MPX MOMYYEHUN KPEMHUNOPraHUYECKOro 3racTomepa C 3axBay€HHbIM aKTUBHbIM
BELLLECTBOM COrMacHO HacTosileMy WN300pPETEHNIO, MACCOBOE OTHOLUEHWE MNpenLleCTBEHHMKA
KPEMHUNOPraHNYeCcKoro anacromepa C rmapuaHbiMn  dyHkUmoHanbHbiMu rpynnamm (hf) k
NPEeALWECTBEHHUKY KPEMHUNOPraHNYEeCKoro 3racTtomepa C BUHUMbHbIMU - hYHKUMOHANbHbIMM
roynnammn (vf) cocrasnser 6Gonee 0,015, npeanoututenbHo, Gonee 0,025, u Hambonee
npeanouTuTenbHO, OT npumepHo 0,035 po npumepHo 0,75, Bknouyas Bce nogananasoHbl. B
xenarenobHoM BapuaHTe peanmsauumn oTHoweHue hf/vf coctaenset ot 0,045 go 0,5, Bknouas

BCE NOAAMNAaNasoHsbl.

B apyrom xenaTtenoHOM BapuaHTe peanusaumm B cnocobe (1M NpoAYyKTE) COrnacHo HacTosLemy
n3obpeteHnto npumeHstot ot 0,05 po 6 %, npegnoututenoHo, ot 0,1 o 5 %, n HaubGonee
npegnoututenbHo, ot 0,1 A0 4% no Macce NPeALUECTBEHHUKA KPEMHUNOPraHNYECKOro
anactomepa C TMAPUAHBIMA  OYHKUMOHAMNbHBIMW FPynnamu, OTHOCUTENbHO oO0LWen Macchbl
MMAPWUAHOIO MPEALUECTBEHHUKA, BUHWNBHOTO NPELLIECTBEHHUKA, aKTUMBHOMO BELLECTBA,
pacTBOpUTENS W KaTanuaaTtopa, MNPUMEHSIEMbIX ANS  MOMYYEHUSI KPEMHUAOPTraHNYECKOro

anacrtomMmepa C 3axpavyeHHbIM akTUBHbIM BELLECTBOM, BKNO4YaA BCE NogaMnana3oHbl.

B apyrom xenaTtenoHOM BapuaHTe peanusaumm B cnocobe (M NPoAYKTE) COrnacHoO HacTosLwemy

n3obpeTeHnto npuMeHstoT oT 5 a0 50 %, npepgnoututenoHo, oT 6 ao 40 %, u Hambonee
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npegnoytutenbHo, oT 10 fo 25% no macce npefLIEeCTBEHHUKA KPEMHUNOPraHNYECKOro
anactomMepa C BUHWUMbHbIMU PYHKLUMOHANbHBIMW Tpynnamu, OTHOCUTENbHO oblien Macchbl
rMapuaHOro NpPejLlecTBEHHUKA, BUHUMBHOTO MPEALUECTBEHHUKE, aKkTUBHOrO BELLEeCTBa,
pacTBopuTENs W KaTanusaTopa, MPUMEHSEMbIX ANA MOMyYEeHUs KPEMHUAOPraHNYecKoro

anacrtomMmepa C 3axpavYeHHbIM akKTUBHbIM BELLECTBOM, BKINOYaA BCE Nnoganana3oHbl.

Pactsoputenb, nogxoasawunin Ans NPUMEHEHUs B HACTOSLWEM Wn300peTeHun, MOXHO Takke
NPUMEHATb B KAYECTBE KOCMETUYECKN NPUEMMNEMbIX HOCUTENEN, NOAXOAALWMX ANS NPUMEHEHNS
B KOMMO3MLMAX ANA KOHEUHOro NPUMEHEHUs, CoAepXallmx KPEMHUNOPraHUYECKMe 3rnacTomepbi
C 3axBaye€HHbIM aKTMBHbIM BELLECTBOM COrMacHO Hacrosiwemy u3obpeteHuto. Takue
pacTBOPUTENW/HOCUTENN MOTYT BKNIOYaTb MUHEparnbHble Macna, KPeMHUAOPraHMYeckne macna,
CUHTETUYECKNE WMW NPUPOAHbIE CNOXHbIE 3PMpbl U CNUPTbl. B kOMnNosanumax AN KOHEYHOro
NPUMEHEHNA KOMMYecTBa YKa3aHHbIX mMarepuanoB MoryT Bapbupoatbcs oT 0,1 go 50 %,
npeanoytuTenoHo, ot 0,1 ao 30 %, n Hanbonee npegnouTUTENbLHO, 0T 1 A0 20 % OTHOCUTENBHO
MaccCbl KOMMO3WMUMK, BKMOYas BCE nogamanasoHbl. B KpeMHunopraHnyeckom 3nactoMmepe,
MOMYyYEHHOM COMNacHO HacCTOsALWEMY WN30OPETEHUO (T.€. WUHIPEAVEHT ANA NPUMEHEHUs B
NPOAYKTE ANS KOHEYHOro NPUMEHEHNs NnoTpeduTenem), pacTBopuTenb 06bIMHO COCTaBNSET OT 1
40 96 %, npegnoututenecHo, oT 2 A0 80 %, n Hanbonee npeanoOYTUTENBHO, OT 3 A0 75 % no
Macce OTHOCUTENbHO OOLUEN MacCbl KPEMHUAOPraHMYECKOro 3nacToMepa C 3axBayvye€HHbIM
aKTMBHbIM BELLUECTBOM W pacTBOpUTENEM, BKMOYas Bce nojamanasoHbl. B ocobGeHHO
xenarenobHoMm BapuaHTe peanusauun npumensot ot 30 ao 70 % pacrBoputens, no macce
OTHOCUTENbHO O6LLEN MacChbl KPEMHUAOPraHNYECKOro 3nacToMepa C 3axBayYeHHbIM aKTUBHbIM
BELIECTBOM W pacTBOpUTENEM, BKMIOYad BCe NOAAMAanasOHbl. BbileykasaHHble KOnM4yecTBa
TaKke npeacTaBnsAloT KOnMM4ecTBa, npUMeHAeMble B cnocobe nonyyYyeHns
KPEMHMNOPraHUYECKOrO 3nacTomepa C 3axBayY€HHbIM aKTMBHbIM BELLECTBOM  COrMacHo
HacToswemy usobpeteHmo. Bo  un3bexaHne  HEOAHO3HAYHOCTM, YTOYHUM, 4YTO B
aaAAUTUBHOW/BUHNNBEHON NONMMEpPU3aLMK, NPOBOANMON AN NONYYEHUS KPEMHUAOPTraHNYECKOro
3nacToMepa C 3axBauy€HHbIM AaKTUBHbIM BELLECTBOM COMMAacHO HacToswweMy uns3obpeTeHuto,
pacTBoOpuUTENb TaKkKe 3axXBaTblBAETCH MOMYYEHHbIM 3MacTOMEPOM, BMECTE C aKTUBHbIM

BELLECTBOM, YTO NPUBOAUT K HAByxaHuWiO anacTtomepa.
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KpemHuinopraHmyeckne macra MOXHO pasfenutb Ha NeTyuyne U HeneTyyne pasHOBUAHOCTU.
TepMynH «neTyunii» B HACTOSLWEM OMMWCaHMM OTHOCUTCH K Martepuanam, obnagarolmm
N3MepMMbIM JaBNEHNEM MapoB MPU aTtMOCHEPHOM AaBneHunn. Jletyune KpemHuiopraHmdeckme
Macna npegnouTUTENbHO BbiBpaHbl N3 LIMKIUYECKUX UMW AUHENHBIX NONUANMETUICUIOKCAHOB,
cogepxawmx oT NPUMepPHOo 3 40 NPUMEPHO 9, NPeaNoYTUTENBHO, OT NPUMEPHO 4 A0 NPUMEPHO 5

aTOMOB KPEMHUA.

JInHenHble neTyune KpemHuMopraHmyeckne matepuanbl B obliem cryvyae WMMEKT BA3KOCTU
MeHee npumepHo 5 caHTuCToke npu 25 °C, B TO BpPEMS Kak LMKIMYeckne marepuanbl 06bluHO

NMEIOT BA3KOCTUN MeHee npumepHO 10 caHTMCTOKC.

HeneTtyune kpemHunopraHnyeckme macrna, noaxojsimMe B KadyeCTBe maTepuana HoCUTens,
OTNNYaOLLMECH OT peareHToB, NPUMEHAEMbIX ANA CUHTE3a NONIMMEPHOro 3nacTomepa CornacHo
HacToswWemMy n30bpeTeHnto, BKMOYAOT MNONMAaNKUIICUIOKCaHbl, NONMUAanKUNapuncunoKcaHsbl,
MOANMDNLMPOBAHHBIE apunamMn CUMNUKOHbI (OCOBEHHO MoaudunUMpoBaHHbE EHUNOM AU- U
TPUMETUKOHbI) U COMONMMMEPbLI MPOCTbIX NONU3NPOB-CUNOKCAHOB. 10 CyLLEeCTBY HeneTyyue
NONMankUNCUNoKcaHbl, NOAXOASLMNE ANS HACTOALWEro MU3006peTeHus, BKMOYaloT, Hanpumep,
NONMAUMETUNCUNOKCaHbI (Takue Kak AMMETUKOH) C BA3KOCTAMU OT MPUMEpHO 5 A0 npumepHO
100000 caHtuctokc npu  25°C. [lpegnoytuTenbHbiMU AN NPUMEHEHUA  SBMSAKOTCA
KpeMHUnopraHnyeckme mayna (0CobeHHO AMMETUKOHBI, Takme kak C6 — C22 anknngumMmeTuKoH),

KOoMMepueckmn gocTtynHblie oT Dow Corning.
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MoAxoAsiME ANS NPUMEHEHNST CIOXHBIE 3CPUPbI BKIOYAIOT:

(1)  AnkeHunbHblE UMK ankubHbIE CROXHbIE 3MPbI XXUPHbBIX KUCNOT, COAEpKaLLnx oT
6 po 30 aTtomoB yrnepoga, Takue Kak umsonponunnanbMuTat, WU3ONponunu3ocTeapar,

N30OHOHUINTN3OHOHAaHOAT, ONnennMupucTaT, nsonponunMumpucTarT, onemncreapar nu onennonear,

(2) CoepuHeHus, cogepxawyme OAHOBPEMEHHO NPOCTYyO 3PUPHYIO "
CMNOXHO3MUPHYIO TPYMNbl, TAKNE KaK CNOXHbIE 3PUPbl XUPHBIX KUCNOT N 3TOKCUNMPOBAHHBIX

XXUPHbIX CNINPTOB;

(8) CnoxHble 3upbl MHOrOAaTOMHbIX CMWPTOB, TakMe Kak MOHO- W AU-3Upbl
STUNEHITINKONSA U XUPHBIX KACIOT, MOHO- U AU-3COVPbl SUSTUNEHTTIMKONSA U XKUPHBIX KACMOT, MOHO-
n aun-acpupbl nonuatuneHrnukona (200 — 6000) M KUPHbIX KUCHOT, MOHO- U AU-3UpPbI
NPOMUMEHrIMKona n KUPHBIX KNCOT, nonunponunenrnukons-2000-moHoonear,
nonunponuneHrnmkonb-2000-moHOoCTEapaT, MOHOCTEapaT 3TOKCUNMPOBAHHOIO MPOMUITEHTIIMKONS,
MOHO- U AN-3PUPbI FULEPUHA N XKUPHBIX KUCMOT, NONnaddunpbl NONUrMULEPNHA U XUPHBIX KACHOT,
MOHOCTeapaT 3TOKCUNMUPOBAHHOTO rnuuepnHa, moHocteapar 1,3-6ytuneHrnukons, agucreapar 1,3-
OYTUNEHIMMKONS, CNOXHBIN 3CPUP XKMPHON KUCHOTbI U NMOMUOKCUSTUNEHMNONNONA, CNOXHbIE 3¢hrpbl

copbuTaHa 1 XMPHbLIX KUCIOT 1 CIOXHbIE 3hMpbl NOMMOKCUITUNEHCOPOUTaHA 1 XMUPHBIX KUCMOT;

(4) TMpoctble achumpebl, BkMoyas Cs — Czo NPOCTbIE 3CHUPLI, TAKUE KaK AMKaNPUNNNOBbLIN

acup; n

(5) CnoxHble 3ahupbl CTEPUHOB, MPUMEPAMU KOTOPbIX SABMSKOTCH CNOXHblE 3hupbl

XNPHbBIX KNCNOT KN XonecrepmnHa nnm CoeBblX CTEPUHOB.

MpeanouTnTenbHBIMU  PACTBOPUTENSMU 4YacTo SBMNSIOTCA NONUAUMETUNCUMNOKCAH (TakoW Kak
Xiameter X-200, 5 cCT, komMepyeckn AOCTYnHbIn 0T Dow Corning), UAKNOAUMETUICUIOKCAH, An-
W/Mnu TPMMETMKOHBI, ANKANPUNMOBBIA 3PMP NN CMECH YKa3aHHbIX coeguHeHnin. Ecnn ykasaHHble
pacTBOpUTENN  MOAUDUUUPYIOT, OOBIYHO KX MOAMDULMPYIOT  (PEHUNBHOM Pynnon  uunm
mMoaunchnumpytot Cs — Cso, npeanoututenbHo, Cs — Ci2 ankunbHbiMM rpynnamu. OcoOeHHO
NpeanoYTUTENbHBIM ANA NPUMEHEHUS B KAUeCTBE PaCTBOPUTENS SBMSETCH KanpUIMATPUMETUKOH,

Takom Kak Silsoft 034, koMmepueckn AOCTyMNHbIN OT Momentive.
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UTo KkacaeTcsl aKTMBHbIX BELLECTB, MOAXOASLMX ANS BKMOYEHUS B KPEMHUMOPraHUYecKme
3MacToMepbl COrMacHO HaCTOsILLEMY M30OPEeTEeHUI0, OHM OrpaHnYeHbl TOMbKO PACTBOPUMOCTbLIO B

pacreopuTene, BKN4YaeMoM B 3N1aCTOMEP B XO04€ CMHTE3a.

UnnioctpaTBHblE NMPUMEPbI aKTUBHbLIX BELLECTB, NOAXOAALWMX ANSA BKIOYEHWS B 3racToMepbl,
BKMOYAOT BUTaAMUHbI, Takne kak sutamuHbl A, D, E (1 nx xxmpopactsopmmbie Npon3BogHble) u K,
COMHUE3alUTHbIE  areHTbl, TakMe Kak METOKCUMUMHHaMAT, STUMreKCUnMeTOKCULMHHamar,
OKTUINMETOKCULMHHAMAT, Buc-aTUNrekCnnodEeHon-MeToKCMEHNN-TPNA3MH, APOMETPU3or-

TPUCUNOKCaH N CMECKU YKa3aHHbIX COGAVIHGHVIVI.

[Jpyrne akTvBHble BELEeCTBa, PacTBOPMMbIE B Macnax, ANs BKIOYEHVS B 3MacToMep, BKIOYaoT
pesopuuHbl, TakMe Kak 4-3TUNpes3opuunH, 4-rekcunpesopumH, 4-heHnnaTunpesopumH, 4-
LUMKINONEHTUNPE30PLUMH,  4-LUKNOreKCUnpesopumnH,  MAPOKCUKUCNOTbI,  CMECUM  YKa3aHHbIX

coeNHEHUI U Noa00HbIE COEANHEHUS.

OGbIYHO nNpumeHsiemoe B crniocobe 1 BXOAsILLEE B COCTaB KPEMHUMOPraHUYECKOro anacromepa ¢
3axBayvyeHHbIM aKTMBHbIM BELLUECTBOM KONMMYECTBO aKTUBHOMO BELUECTBa, nogxogsuiee Ans
NPUMEHEHNS B MPOAYKTE ANS KOHEYHOro NpUMeEHEeHUs nonb3oBartenem, coctaenseT ot 0,25 go
50 %, npeanouTUTENLHO, OT 2 A0 35 %, 1 Hanbonee npeanouTUTENbHO, OoT 10 80 25 % No macce
OTHOCUTENBHO OOLLEN MacChbl KPEMHUNOPraHWYECKOro 3racToMepa, COAEepXallero 3axBayeHHoe

aKTBHOE BELLLECTBO, BKNoYad BCE Nogamnanas3oHbl.

Katanusatop, nogxoaawmn ans npyMMEHEHUs B HACTOAWEM U300peTeHun, NpeanoyTUTENbHO
npeacraBnsieT coboin NnepexosHOMETANNMNYECKUA KaTannm3aTop, Takon Kak OKCUA BaHagus, eneso,
oKcug mMapraHua, n ocobeHHO NnaTMHOBLIE KaTanu3aTopbl, Takue kak nnaTtuHa(0)-1,3-anBnHun-
1,1,3,3-TeTpameTUNANCUNOKCAH. Takon KaTanusaTop OrpaHWYEH TOMbKO CMOCOBHOCTLIO YCKOPSTb
nonuMepr3aumio rmapuaHoro N BUHUIbHOTO NPeALLECTBEHHNKOB COrMacHO HACTOSALWEMY ONUCAHUIO.
On yckopeHust nonumepnsaumm npuUMeHstoT 3EKTUBHOE KONMMYECTBO KaTanuaatopa. OObIMHO
npumensaoT ot 0,00001 go 0,04 % katanusartopa, npegnoututenbHo, ot 0,00001 go 0,02 % n
Hanbonee npegnoutuTenebHo, oT 0,0001 pgo 0,004 % no macce katanusaTtopa, OTHOCUTENbHO
oben maccbl npeilecTBEHHUKOB, PacTBOPUTENS, AaKTUBHOrO BeLeCcTBa W KaTanusaTopa,

BKNoYaa BCe nogamnana3oHbl.
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B kOMnosuuun ans KOHEYHOrO MPUMEHEHMS, COAepXallel KPEMHUNOPraHUYEeCKUin snactomep ¢
3axBaYeHHbIM aKTUBHbIM BELLECTBOM, YKasaHHas KOMMO3uuus oBblMHO cogepxut oT 1 ao 55 %,
npeanoytutenbHo, ot 1 A0 45 %, n Hambonee npeanouTuTenbHo, OT 2 Ao 35 % no macce
KPEMHMINOPraHN4YeCcKoro anacrTomepa C 3axeaye€HHbIM aKTUBHbIM BELLECTBOM, OTHOCUTENbBHO O6LLEen
MaCCbl KOMMNO3WULMK ANS KOHEYHOTO NPUMEHEHUS, BKIOYAs BCE NOAAMAaNa3oHbl. Takme KoMnosnymm
ANA KOHEYHOro NPYMEHEHNA MOXHO HAaHOCUTb TOMMYECKW (HanpyMep, Ha BONOChI, HOITU U KOXY) U

CMbIBaTb UNn oCTtaBnATb, B 3aBUCUMOCTU OT Bbl6paHHOIﬁ KoMno3nymn ona KOHEYHOro NpUMEeHEHUA.

Komnosnyum  ans NWYHOM  TUTMEHbl AN KOHEYHOro  MPUMEHEHMS,  COAepXalume
KPEMHUINOPraHNYECKNA 3MacToMep C 3axBayYeHHbIM aKTUBHBIM BELLECTBOM COrMMacHO HacTosILLeMY
ns3obpeTteHmo, oObIMHO cogepxat oT 0 po 95 % BoAabl, NpegnouTUTenbHO, OT 3 A0 85 %, K
Hambonee npeanouTuTenbHo, oT 10 Ao 75 % no macce BOAbl OTHOCUTENBbHO OOLLEN Macchl

KomMnoanymm ansa KOHeYHOro NnpuMeHeHnd, BknoYas BCe nogamnanasoHbl.

MpesnouYTUTENBHO, B KOMMO3ULMN AN KOHEYHOTO NPUMEHEHNS, COAEPXKALLIEN 3NAacTOMEpP COrmnacHo
HacTosILLeMY N300pEeTEHNIO, COAEPXUTCS amynbraTop. ObLas KOHUEHTpaums amynbratopa MOoxeT
BapbupoBatbes oT 0,1 Ao 12 %, npeanoyTutTensHo, oT 1 40 9 %, n Haubonee NpeanoOYTUTENBHO, OT
1 80 6 % OTHOCUTENBHO MACChbl KOMMNO3ULMW, BKIOYas BCE NOAAMANA30Hbl. OMYNbratop MOXeT
ObiTb BbIOpaH W3 rpynnbl, COCTOSLLEN W3 aHUOHHbIX, HEWMOHHBbIX, KATUOHHbIX U amM®OTEPHbIX
akTmBHbiX BewecTB. OCOBEHHO npPeanoOYTUTENBHLIMU HEWOHHBIMUA  aKTUBHLIMW  BeLLEeCTBaMM
ABNAIOTCA BELLUECTBA, B KOTOPbIX rMapodobHbIn dparmeHT, npeacTtaBneHHbil Cio-Czo KUPHBIM
CNUPTOM UMK KNCMNOTON, KOHAEHCUPOoBaH ¢ 2 — 100 MOMnb STUNEHOKCMAA UNU NPONUIEHOKCUA A Ha
Monb ruapodobHoro coeamHeHns; Co-Cio ankmndeHonbl, KOHAEHCUPOBaHHble ¢ 2 — 20 mMornb
anknneHoKenaa, MOHO- U AN3MUPbl XKUPHBIX KUCMOT W STUMNEHITIMKONS, MOHOMMMUEPWNS XUPHON
KMCNOTbI; MOHO- U Anachupbl copbutaHa n Cs-Coo XKUPHBIX KACMOT, U MNONMOKCUITUIEHCOPOUTAH, a
TaKkke KOMOUHALUMKN YKa3aHHbIX COEAMHEHWNA. ANKUNNONUIMUKO3UABI U XUPHbIE aMUAbl CaxapuaoB

(HanpymMep, METUNTIIIOKOHAMWADI) TakKe SBMNSATCA NOAXOAALLVMIA HEUOHHBIMI SMYTbraTopamu.

MpeanoyTUTENbHBIE AHWOHHBIE 3MYMbraTopbl BKMHOYAKT CynbdaTtbl U Cynb®OHATbl anKunbHbIX
NpocCTbIX 3UPOoB, ankuncynbdatel U -CynbdoOHaTbl, ankMnOeH30nCynbhoHaThl, ankun- u
avankuncynbdocykumHatbl, Cs-Cao aumnuaatuoHatbl, docdatbl Cs-Czo ankumnbHbIX MPOCTbIX

acbmpoe, ankunacpupkabokcunaTbl 1 KOMOMHALMN YKa3aHHbIX COEANHEHNIA.
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KaTuoHHble 3Mynbratopbl, KOTOpPble MOXHO MPUMEHATb, BKIIOYAKOT, Hanpumep, Xnopug
nanbMUTamMmugonponUNTPUMOHINS, XIOPUA ANCTEAPUNANMOHNSA U CMECK YKa3aHHbIX COEANHEHUNN.
Mopxoaswme amOTeEPHbIE 3MynbraTopbl BKMOYaT KokoamugonponunbetamH, Cq2-Coo
TprnankunbeTtauHbl, naypoamdoaleTar HaTpus M naypoamamdoauetar HaTpus, unu cmecu

yKasaHHbIX COeLUHEHNN.

Opyrme B uUenom npegnouTUTENbHbIE  SMYMbraTopbl  BKMKOYAKT  rnuyepuncreapar,
rnukonbcrteapar, creapamug AMP, T[13I-100-cteapar, UETWNOBbIN CAMPT, a Takke
amynbrupylowme/sarywaowme  gobasku, Takme Kak rMapokeuaTunakpunar /cononumep

aKpMNoungMMeTUNTaypaToB HATPUs /CKBaNaH U CMeCH yKkasaHHbIX COEANHEHWIA.

Crabunnsatopbl 3MynbCuin, B LENOM OnpeaensemMble Kak XUAKOCTM Ha pacTUTENbHOW OCHOBE,
TaKkkKe MOXHO NPUMEHSTb B KOMMO3ULUMUAX ANS KOHEYHOro npumMeHeHus. lpegnoutuTenbHble
crabunusaropbl npoaatoTca noa HasaHuem Oilwax LC 1 kommepuyeckum AOCTYMHbI OT

Lotioncrafter.

KoHcepBaHTbl MOXHO, MpW XXenaHuu, BKMoYaTb B KOMMO3UUUW ANS KOHEYHOrO MPUMEHEHUS
COIMacHO HacTosWwemMy W300peTeHntio Ans  3awutbl OT poCTa MOTEHUManbHO BpPeAHbIX
MUKPOOPraHuamoB. Moaxoasawmumn TpaguuMOHHbIMA KOHCEPBaHTaAMN ANS KOMMO3ULMIA COrNacHo
HacTosILEMY WN300pPETEHNIO ABNSAOTCA ankunbHblE CMOXHbIE 3Mpbl Napa-rngpoKCUBeH30nHOM
KUCNOTbI. [lpyrne KOHCEepBaHTbI, KOTOPblE€ HAYanu NPUMEHSATb HEAaBHO, BKMHOYAOT NPOU3BOAHbIE
rMMaaHToOMHAa, COnMM  MPOMUOHATOB U P YETBEPTUYHbIX  aMMOHUEBBLIX  COEAUHEHUN.
KocmeTnueckne XMmMmKn XOpoLLo 3HaKOMbl C KOHCEPBaHTaMM U OObIYHO BbIOMPAOT UX TakK, YTOObI
OHN NPOXOAWUNM HAarpy3oyHoOe WCMbITAaHNWE C KOHCEpPBaHTOM U obecneymBanu CTabunbHOCTb
npoaykTa. OcobeHHo npeAnoYTUTENbHBIMA KOHCEepBaHTaMM ABNAOTCS
noanponnHunbyTunkapbamar, heHOKCMITaHO M, MeTunnapabeH, nponunnapaben,
UMUZA30NMHUITMOYEBUHA, AermapoaneTaT HaTpus u GeH3nnoBbld cnupT. KoHcepBaHTbl cneayeT
BbibmMpatb C y4eTOM MNPUMEHEHUA KOMNO3UUMWA ANS  JIMYHOW TUMMEHbl U BO3MOXHOW
HECOBMECTMMOCTM  MEXAY KOHCepBaHTaMu W APYIMMW  UHIPEAMEHTaMU  SMYNbCUN.
[lononHunTenbHblE KOHCEPBaHTbLI NPEANOYTUTENBHO NPUMEHSIOT B konudectasax oT 0,01 % a0 2 %

OTHOCUTENBbHO MacCbl KOMNO3NLIMA, BKNOYaA BCE Noganana3oHbl.
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B Takvme komMnosnymn gns NUYHOWN MMIrMeHbl AN KOHEYHOTO NMPUMEHEHUSA MOXHO, PaKynbTaTUBHO,
BKMIOYATb 3arywjarowe areHTbl. [1pegnouTuTenbHO NPUMEHSAT nonucaxapugbl. [Mpumepsi
BKMIOYAKOT Kpaxmarnbl, NPUPOAHbIE/CUHTETNUECKME KaMEAN W LEenmnono3Hble COeAUHEHUS.
Mpumepamn KpaxmarnoB SBASIOTCA XUMUYECKU MOAUMPULMPOBaHHbIE Kpaxmarnbl, TakMe Kak
docdaTt rmgpokcunponunkpaxmana HaTpus M OKTEHUNCYKUUHAT Kpaxmana anomuHus. YacTo
npeanoYTUTENbHBIM SBMAETCH TannoKOBbIN kpaxman. lNoaxoaswme kaMmeamn BKMOYAT KCaHTaH,
CMONy CKMepouun, NeKkTWH, Kkapansa, rymmumapabuk, arap, ryap, KapparuHaH, anbruHat wu
kombynHayun ykasaHHbIX BewecTs. [logxoaswime UEennionosHble COEAVHEHUS BKMOYaloT
rMaPOKCUNPONMUNLENIONo3y, T4 POKCMNPONUIMETUNLENNIONO3Y, 3TMNLUEnnonosy n
kapbokcumeTmnuennonody Hatpus. [pyrum  Knaccom  3arywjalolux areHToB  SIBNSITCHA
CMHTETUYECKME MONUMEpPbl. 3Ta KaTeropus BKIOYAET CWUTble NOonuakpunartbl, Takme Kak
kapbomepbl, nonuakpunamugbl, Takme kak Sepigel® 305, n cononumepbl Tayparta, Takue Kak
Simulgel EG® wu Aristoflex® AVC, cononumepbl, OnpeaensieMble MO COOTBETCTBYHOLLEN
HomeHknatype INCIl kak akpunaTt HaTpus/ akpunoungumetTuntaypar HaTtpus 1M cononumep
akpunoungumeTunTayparta/ BUHUNNMpPONuaoHa. OpyrumMm npesnoyuTUTENbHbIM CUHTETUYECKAM
NonMMepoM, NOAXOASLMM B KayecTBE 3aryCcTUTens, SIBNSETCA NONMMMEP Ha OCHOBE akpunara,

KOMMEpPYECKIN AOCTYMHbIN OT Seppic nog HassaHnem Simulgel INS100.

KonuuectBa 3saryctutenen, npu Hanuumm, MoryT BapbupoBatbcss ot 0,001 ao 5 %,
npeanoututenoHo, ot 0,1 o 3 %, n Hanbonee npegnouytTutTenbHo, ot 0,2 ao 1,5 % no macce

OTHOCUTENbHO KOMMNO3NLUN ANA KOHEYHOro NpUMEHEHUA, BKNoYaa BCe Nojgamnana3oHbl.

B komnoanyusix Ansi KOHEYHOrO MPUMEHEHUSI MOXHO MPUMEHSTb TPAAULMOHHbIE CMSArYUTENMN.
OObIMHO OHM MpPeACcTaBnAlT coboM maTepuanbl TUNA MHOMOATOMHBIX CMUPTOB. TUMWYHbIE
MHOTOATOMHbIE  CMMPTbl  BKMHOYAT  MMUUEPUH, NPOMUMAEHINNKONb,  AUNPOMUMEHINNKONMb,
NONUNPONUMEHTNNKOSb, NONM3TUNEHINNKOND, copbur, rmgpokcunponnncopoéuT,
rEKCUNEHINNKONb, 1,3-6yTMNEHINNKONMb, W3ONPEHITNKOND, 1,2,6-rekcanTpuon,
S3TOKCUIIMPOBAHHBIA  TMUUEPUH, MNPONOKCUINMPOBAHHBIA  TMMUEPUH U CMECU  yKasaHHbIX
coepguHeHnn. Hanbonee npegnouTUTENbHBIMU SABRASKOTCS MUUEPUH, NPONUNEHINNKONE UMM KX
cmecn. KonnuecCtBO NPUMEHSEMOro cmarymtens MoxeT BapbupoBatbes oT 0,5 po 20 %,
npeanodytutenbHo, ot 1 Ao 15% no macce OTHOCUTENbHO KOMMNO3MUMA AN KOHEYHOro

NMPUMEHEHNUA.
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B komMnosvumMm [Ans KOHEYHOro MNPUMEHEHUSA COrfacHO HacTosAWEMY W30BPEeTEeHUI0 MOXHO,
aKkynbTaTMBHO, BKMOYATb OTAYLUKW, KpacuTenu, dukcaTopbl n abpasmebl. KonmyecTso Kaaoro
M3 ykasaHHbIX BeLWEeCcTB MOXET Bapbuposatbca oOT npumepHo 0,05 ao npumepHo 5 %,

npeanoutuTensHo, ot 0,1 ao 3 % no macce.

B kauectBe aKkTUBHbIX BELIECTB B KOMMO3NUMAX ANS KOHEYHOro MPUMEHEHUS COrnacHo
HacTosLeMy n3obpeTeHno, NOMUMO aKTMBHbIX BELLECTB B 3MaCTOMEPE COrnacHO HacTosLemy
N300peTeHNIO, Taloke MOXHO NPUMEHATb a3enanHOBYHO KUCMOTY, YOMXMHOH, AUrNAPOKCUAaLETOH
(DHA) n cmecu ykasaHHbIX COegnHEeHN. Takne CoeanHeHus, npyu Hanuumm, o6bl4YHO COCTaBMAIOT
ot 0,2 o 4,5 %, npeanoututenbHo, oT 0,5 o 3 % nNo macce OTHOCUTENBHO KOMMO3NLUUA ANS

KOHEYHOro npuMeHeHus, BknoYvyaa BCce nogamnanasoHbl.

B komnoanyusax ans KOHEYHOro NPUMEHEHUA COBMECTHO C 3N1aCTOMEPOM COrfacHO HacTosALEMY
N300peTeHNo MOryT MPUCYTCTBOBATb YCUNMUTENW oOTwenywmBaHms. lpumepammn SBRAOTCS
anbda-ruapokcnukapboHoBble  KUCNOTbl,  BeTa-rngpokcMkapOoHOBbIE  KUCMOTbl.  TepMuH
«KMCNOTa» npejHasHayeH oxBaTbiBaTb HE TONbKO CBOBOAHbIE KMCNOThI, HO Takxke conu n C1-Csag
ankunbHble WNW apunbHble 3PUpPbl YKasaHHbIX KUCMOT, W NaKTOHbl, MOMYyYEHHble nyTem
yaaneHus Boabl ¢ o6pasoBaHMEM LUKIMYECKUX UMN NIMHENHBIX CTPYKTYP NakToHOB. MNMpumepamu
KACNOT ABMNSAIOTCA IMWKOMNEBas KUCNOTa U €e NPOU3BOAHbIE, MOMOYHAs N A0MOYHAs KUCNOThI.
CannyunoBasi KUCnota SIBNAETCH npuMepomMm GeTa-rngpokcmkapOoHoBbIX KucnoT. KonnuecTtea
yKasaHHbIX MaTtepuano, npu Hanuduu, moryt coctasnatb oT 0,01 go 15 % no macce

OTHOCUTENTbHO MacChl KOMNO3NLMN ANA KOHEYHOrO npumMeHeHns 15%.

dakynbTaTUBHO, B COCTaB KOMMO3VNLUIA ANS MTUYHON TUIMEHBI, BMECTE C 3NTAaCTOMEPOM COrMacHo
HacTOsILLEMY U30OPETEHNIO, MOXHO BKMOYaTb PSA 3KCTPaKTOB TpaB. OKCTPaKTbl MOryT ObiTb
BOAOPACTBOPUMbIMMA WM  HEPacTBOPMMbIMA B BOAE, U COAEpXKaTbCA B pacTBOpUTENE,
COOTBETCTBEHHO, MMAPODUNBHOM UK rugpocdobHom. MpesnouTUTENbHBIMI PacTBOPUTENSMM
3KCTPaKTOB SABMNSOTCA BOAA U 3TaHOM. MNprMeEpbl 3KCTPAKTOB BKMHOYAKOT 3KCTPAKT 3EMEHOrO yas,
TbICAYENNCTHMKA, POMALLIKW, COMOAKWU, anos Bepa, BUHOTPAAHON KOCTOUKU, MaHAAPUHAa YHLUWY,
MBOBON KOpbl, wWandes, TUMbAHA W po3MapuHa. MOXHO NPUMEHATb COEBbIE 3KCTPaKThl,

0COBEHHO €CNK XXENaTenbHO BKMHOYATb peTNUHON.



10

15

20

25

30

19

Kpome anactomepa cormacHoO HacToswemMy Wn300peTeHWd B KOMMO3WUMAX ANA KOHEYHOro
NMPUMEHEHUS COrMacHO HaCTosAWeMy MN30OPETEHUIO MOXHO MNPUMEHSTb TPaZULMOHHbIE
OybepHble areHTbl/MogudurkaTopbl pH. OHM BKNOYaOT 0ObIYHO NPUMEHSIEMbIE 400aBKU, Takne
Kak rMapOKCUA HATpus, TMAPOKCUA Kanus, CONdHas KMCMoTa, NMMOHHAas kucnoTa, n 6ydepsl Ha
OCHOBE UMTpaTa/IMMOHHON KUCROTbl. B 0cobeHHO mpeanouTUTENnbHOM BapuaHTe peanusaugum
pH KomMMnO3MUuKM NS KOHEYHOrO NMPUMEHEHUSA COrMacHO HACTosALWEeMY U30OpeTEeHNO cocTaBnaeT
oT 4 p0 8, npeanoututeneHo, ot 4,25 ao 7,75, n Hanbonee npegnouTutenbHo, ot 5,5 po 7,5,
BKIlOYas BCE nogavanasoHbl. Komnosnuymsa 4na KOHEYHOro NPUMEHEHUSA COrnacHO HaCTOsLEMY
N306peTeHnNto MOXET npeacTaBnAaTb cobon TBepAbIn CTepXeHb unu 6pycok. OgHaKo BA3KOCTb
KOMNO3MUMM  ANS  KOHEYHOr0  MPUMEHEHMS  COrMacHO  HacTosWwemy  U300peTeHuto
npeanoytutTensHo coctaenset ot 1000 go 120000 cns, n Hanbonee npeanouTUTENbLHO, OT 5000
Ao 80000 cn3 npu KOMHATHOW Temnepatype M ckopoctTu casura 1c', mamepeHHon npm
KOHTpOnupyemon aedopmayun Ha peomeTpe C napannenbHbIMU NnacTuHamu, KOMMEpPYeCcKn

AOCTYMNMHOM OT TakMx NOCTaBLLMKOB, kKak T.A. Instruments noa HasBaHnem Ares.

Mpn nonyyeHMn KPEMHUAOPTraHUYECKNX 3SMNAaCTOMEPOB C 3axBay€HHbIMU A PODOGHBIMN
aKTUBHbIMW BeELLECTBaMM B MPOM3BOSIbHOM MOPSiAKE W Mepej Hadanom nonMmMmepusaumm
06 BELVHAT TMAPUAHBIA NPEALECTBEHHUK, BUHUINbHbBIA NPEALIECTBEHHMK, aKTUBHOE BELLECTBO,
pactBopuTenb KU katanusatop. Mo meHbwen mepe 20 % no macce oT oOLEro Konmnyecrtsa
pacTBopuTENns, NPeanoYTUTENbLHO, OT 45 10 85 %, Haubonee NpeanNOUYTUTENBLHO, OT 55 A0 75 %
no macce oOT oOWero KonuMyecTsa pacTBoputens (BKMOYas BCe MNOALMaNAasOHbl) crnejyeT
400aBnATb BHayane u 4o TOro, Kak nonumepusagms nouTtu sasepwmnace (1.e. ot 80 4o 99 %,
npeanoutuTenecHo, oT 90 o 99 % rmapuaHOro NpeaLuecTBEHHNKA NONMMepu3oBanocs). Nocne
TOro, Kak nonMmepusauus nouTu 3aeeplumnacb, cneayet A00aBWTb OCTaBLUYKCS 4acTb
pacteBoputens (4o 80 % oT obwero Konu4yecTesa pPacTBOPUTENS, NPUMEHSIEMOrO B YKa3aHHOM
crnocobe) (nocrne TOro, Kak MonuUMepusauuss nouvTyv 3aBepLumnach), MNOCTENEHHO Ans
JanbHenwero HabyxaHus anactomepa, 00blYHO B TedeHne oT 5 40 30 MUHYT, NPesnoYTUTENBHO,
OT 8 40 26 MUHYT, N Hanbonee npeanoyTUTENbHO, OT 10 40 20 MUHYT, TaK, YTOOLI NONYYEHHbIN
KPEMHUNOPraHNYECKMIN 3MacToOMep C 3axBauy€HHbIM aKTMBHbIM BELLECTBOM W PacCTBOPUTENEM
umen Baskoctb oT 50 ao 3000 cns, npeanouytutenbHo, oT npumepHo 100 go 2000 cn3, un

Hanbonee npeanouTuteneHo, oT 500 po npumepHo 1600 cns, BKMYas BCe NOAAMANA30HbI.
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MNprvyem BSI3KOCTb OMPEAENSOT MNPU  KOHTPONMPYEMON AedopMaumm Ha peomeTpe C

napannenbHbIMX NNacTuHamMK, Kak onncaHo Bbille.

Temnepatypa npoTekaHWs peakyam nonumepusauum Bapbupyetca ot 15 pgo 75°C,
npegnoututenoHo, ot 20 o 70 °C, n Hanbonee npegnoytutenbHo, oT 30 go 65 °C, Bknouas Bce
nogananasoHbel. CMeluMBaHne Cneayet OCyLWeCTBNSATb NP YMEPEHHOM CABUIre B aTMOCKEpPHbIX

yCrOBUSIX.

HeoxnpaHHO Obino OOHapyXeHO, UYTO KPEMHUAOPraHUYEecKoro anacrtomepa C 3axBay€HHbIM
aKTUBHbIM BELLECTBOM COrMacHO HacTosLemMy n3o6peTeHnto ocTaeTca CTabunbHbIM B TEYEHME
No MeHbLUe Mepe Tpex AHEN, NPeanouYTUTENbHO, 5 AHEeN, n Haubonee NpeanoYTUTENBHO, NO
MeHbLUen Mepe 7 AHen npu xpaHeHun npu 40 °C, npn 3TOM CTabWUNbHOCTb OMNPEAENnsoT Kak
COXpaHeHne OAHOPOAHOCTW, MO MEHbLUEN Mepe MNPOCBEYMBAEMOCTU (Crnerka MyTHbl, 6es

BMANMOro pasgeneHna n aktTuBHOro o6pasoBava KaneneK).

KpeMHuUiopraHUJyeckuin  anacToMep COrnacHO HacTosilleMy W300peTeHMIo MMeEeT MOAYIb
HakonneHma G’ ot 700 po 10000 Ma, npegnouytutencHo, oT 750 ao 8000 MMa, u Hambonee
npegnouTutTenoHo, oT 775 po 2500 lMNa, Bkntoyas Bce nogamanasoHbl. B gpyrom xenaTtenbHOMm
BapunaHTe peanusauymm Moaynb Hakonnenms G’ anst KPEMHUAOPraHNYECKNX 3N1acTOMEPOB COrnacHo
HacTosileMy n3obpeteHuto coctaenset ot 800 go 1500, Bknoyas BCe nogamanasoHbl (MOAYMb
HakonneHus G’ onpeaensnu npy NOMOLM AUHAMUYECKOTO MEXaHWYECKOro aHanuaa, ctaHaapT
ASTM 4065, ¢ konebaHuem gedcdopmauun 1 'y, ¢ napannenbHbIMU NNAacTUHaMU AUAMETPOM 25 MM

1 3asopom 0,5 mm Ha npubope Anton Paar Phisica MCR301 npu komHaTHON Temneparype).

Ans XpaHeHns 1 LOCTaBKM KOMMNO3ULUWN AN KOHEYHOTO MPUMEHEHUS COrMAacHO HacTOsILEMY
N30OPETEHNIO MOXHO MPUMEHSITE LUMPOKMIA CNEKTP YMNakoBOK. [peanouTuTenbHO, ynakoBka
AOIKHa ObITb cnocoGHa COXpaHsATb UMM NPensiTCTBOBaTb NOGOMY MOBbLILIEHWIO aBMEHUsS BO
BPEMS XPaHEHUs U NPUMEHEHUs NpogykTa. MOXHO NMPUMEHSTb A403aTOpbl HACOCHOro TWNa,

NPENSATCTBYIOLME UMW BbIJEPXKMNBAIOLLME PA3BUTNE BbICOKOTO JaBIEHUS.

YnakoBKa 4acTo 3aBUCUT OT TUMa KOMMNO3ULMU ANS TIMYHON rMrMeHbl. Hanpumep, He Tpebyowme
CMbIBaHWUSA NOCbOHbI U KPEMbI, LUAMMYHWU, KOHAWLMOHEPDLI 1 renun ANs gylia B LIENIOM BbiMyCKaoT

B NNacCTUKOBbLIX KOHTENHEPAX, UMEIOLLMX Ha KOHLE C J03aTOPOM OTBEPCTME, 3aKPbITOE KPbILLKOW.
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TUNUYHBIMU KPbILLKAMWN SBMSIOTCS BUHTOBbBIE KPbILKW, HEA3PO30SbHbIE HACOCbl U KPbILWKW C
OTKWAbIBAIOLLMMCH BEPXOM. YMAKOBKWA ANS aHTUNEPCMMPaHTOB, AE30A0PaHTOB U CPEACTB AnNS
AENUNALUN MOTYT BKIMOYaTb KOHTEMHEp C BpaLLaloWMMCS LUAPUKOM Ha KOHLUE C A03aTOpOM.
AnbTepHaTUBHO, YKa3aHHble TWMbl NPOAYKTOB ANSI MAYHOW FMIMEHbl MOTYT BbIMyCKaTbCA B BUAE
OGpycKkoB TBEPAbIX KOMMO3NLMIA B KOHTEWHEPE C BO3BPATHO-NOCTYNaTeNbHbIM MEXaHW3MOM, B
koTOpom Opycok BblaBUraeTcs Ha nnatdopme B oTBepcTue posatopa. Metannunyeckue GaHku
nos AaBneHWeM nponenneHTa, CHabXeHHble pacnbiMUTENbHON FONOBKOW, CRYXaT YNakoBKOW
ANS aHTUNEPCnUMPaHTOB, KPeMOB AN BpUTbA U APYrMxX NPOAYKTOB AN NMUYHOWN rMrneHbl. bpycku
TyaneTHoro Mbinia MoryT ObiTb ynakoBaHbl B LENIIOMNO3HYI UMM NNacTUKOBYD 06epTKy unu B

KapTOHHYO KOPOGKY, NN Aaxe 3anakoBaHbl B yCaA04HYHO NMACTUKOBYHO MIEHKY.

Cnegytowe npumepbl NpUBEAEHbl ANS OBNEryeHUs MOHUMAHWS HACTOSALLErO U306peTeHus.

YKasaHHble NpUMepbl He NpejHa3HauYeHbl orpaHnuYMBaTb 06beM PopMynbl M306PETEHUS.
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Mpymep 1

Monyyanu KOMMNO3NLUK 3racToMepa CorfMacHO HacTosILLeMy N306peTeHNto. AKTVBHbIE BELLECTBA

22

BBOAWUNM A0 UHULUMPOBAHUS NONUMEPU3aLM.

MaTepwuan Obpaszey 1 O6pasey 2 O6b6pasey 3

MapuaHblin cunukoH (1)

1,70r 1,70 r 1,70 r
BUHWUNbHBIN CUNMKOH (2)

16,94 r 16,94 r 16,94 r
NAMC 5 cCt 25 °C(3) 33,18 r 30,68r 28,18
KanpnnuntpumeTukoH (4) 33,18 r 30,68 r 28,18 r
STnnrekcunMeTokCuLyMHHamaT
5) 15,001 20,00r 25,00r
Pacteoputens, 1:1 NAMC 5 cCt
N KanpunnunTpUMETUKOH* 346Tr 346T 346Tr
Bua npu KomHaTHOWN MpoceeunBatowm | Npoceeunsarom
TemnepaTtype n n Cnerka MyTHbIN
G @ 0,1 % aedopmauus, MNa 1047 1105 1085

1)AB Silicones, Waukegan lllinois, Andisil XL-15 (npeaLwuecTBEHHNK KPEMHUNOPraHNYECKOTO

anacTtomepa C rmgpuaHbIMM yHKLMOHANbHBIMK rpynnamm)

2)AB Silicones, Waukegan lllinois, Andisil VS-200 (npeaLwecTBEHHNK KPEMHUNOPTaHNYECKOTO

3nacTomepa C BUHUMbHbIMU PYHKLMOHANbHBIMY rpynnamm)

3)Dow Corning, Xiameter X-200 5 cCT (nonnanmMeTuncunokcaH)

4)Momentive, Silsoft 034

5)DSM, Parsol MCX
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*PacTBOPUTENb, BBOAMMBIV NOCNE NONMMepusaummn, no meHoluen mepe 34 % ot Bcero

pacTBopuTens, NPUMEHSIEMOro B cnocobe

3nacTomep nonyyanu cnegyrowmumMm obpasom:

KanpununtpumeTtnkoH n MNOMC (He Gonee 66 % oT obwero KonuyecTBa MNPUMEHAEMOrO
pacTBopuTend) U 3TUTEKCUNMETOKCULUMHHaAMaT obbeaunHanm B cyxon konbe Ha 250 mn u
nepemewmsany A0 OAHOPOAHOCTU. [lo6aBnAnM BUHUMbHBIA CUMMKOH U TMAPVUAHBIA CUMUKOH Y
HarpeBanu nosnyyeHHyto cmecb npu 45 °C ¢ obpaTHbIM XOnoaunbHUKOM. NepemelumBann co
ckopocTbto 200 06./MUH NPK NOMOLLM SKOPHOW MeLanku. [Jo6aBnsanu nnaTuHOBbIN KOMMMEKCHbIN
KaTanusartop (AUBMHUNTETPAMETUINCMITOKCAHOBbIM KoMNneke, oT 3 4o 3,5 % no macce nnaTuHbl,
KOMMepYeckn focTynHbln oT Gelest, Inc.), 50 Mkn, n npogomkann nepemelunBaHne B TeYeHne 5
yacoB npu 45 °C. MNonyyeHHyto reneobpasHyto cmecb paszbaBnsany ocTanbHbIM PacTBOPUTENEM,
KOTOpbIN A06aBMANN NO KannsM Yepes wnpuy B TedeHne 15 myuHyT. [nsa nonyyeHHoro obpasya

onpeaenann moaynb HakonneHnsa G'.

Pe3ynbTaTbl HEOXUAAHHO MOKa3anu, YTO KPEMHUNOPraHUYECKUA 3MacTOMEpP C 3axBayYeHHbIM
aKTUBHbIM BELLECTBOM UMEET MPEBOCXOAHBIN G’, M NpU 3TOM 3NacTOMepbl Nokasanu OTCyTCTBUE

BUAMMOrO paccrnoeHns nocne xpaHeHus npu 40 °C B TeueHue 7 gHEN.

Mpumep 2

CpaBHUTENbHbIE MPUMEPLI MOMNyYany No CrneayLen METOAUKE:

MaTepnan CpaBHuTENbHbIN 1 | CpaBHUTENbHbIN 2 | CpaBHUTEMNBHBIA 3

MmapuaHbIn CUNMKoH (1)
1,70r 1,70r 1,70r

BUHUNBbHBIA CUNUKOH (2)
16,94 r 16,94 r 16,94
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NAMC 5 cCt 25 °C(3) 4125t 4125t 4125t
KanpununtpnmeTunkoH (4) 4125r 41,25r 41,251
Pacreoputens, 1:1 NMAMC 5

cCT n KanpununTpUMeTNKOH* 1961 146 96T
STnArekcunMeToKCUUMHHaMa

T(5) 15r 20r 25T

Bua npu KomHaTHOWN

Temneparype

OueHb MyTHbIN

OueHb MyTHbIN &

Paccnoenue

OueHb MyTHbIN &

PaccnoeHue

G @ 0,1 % aedopmayus, MNa

567

438

325

1)AB Silicones, Waukegan lllinois, Andisil XL-15

2)AB Silicones, Waukegan lllinois, Andisil VS-200

3)Dow Corning, Xiameter X-200 5 cCt

4)Momentive, Silsoft 034

5)DSM, Parsol MCX

*He Oonee 19,5 % pacTteoputens go6aBnsanu nocne nonumMepusaymm

KanpununtpumeTtukoH n NMNAMC (no meHbwen mepe 80,5 % pacTBOpUTENS), BUHUIBHbBIN CUITMKOH

N TUAPULHBIA CUNUKOH oObeanHsnu B cyxon konGe Ha 250 mMn M nepemewimBanun Ao

opHopogHocTU. CMech Harpeanu npu 45 °C ¢ o6paTHbIM xonogunbHukom \ | epemelunsanm co

ckopocTbio 200 06./MUH NPY NOMOLLM SSKOPHON MeLwankn. [1o6aBnsnyn NNaTuHOBbLIA KOMMIEKCHbIN

katanuaatop (ToT xe, uto 1 B lNpumepe 1), 50 mkn, 1 npoaomKann nepemMeLLBaHne B TeYEHNE

5 yacos npu 45 °C. lNMony4eHHyto reneobpasHyo CMecCb pa3baBnsnm ocTanbHbIM PpacTBOPUTENEM

(cmeck kanpununTpumMeTukoHa, NMAMC 1 STUAreKCMNMEeTOKCULMHHaMaTa), KOTopbIn Ao0aBnsanu

no Kannsam yepes Wwnpuy B TeyeHne 15 MyuHyT. [N nonyyeHHoro obpasuya onpeaensnm moaynb

HakonneHunsa G'.
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PesynbTathl © HabniwogeHua nokasanu, 4YTO NpW BBEAEHUM aKTUBHOIO BeLlecTBa Mocne
nonumepmsayun obpasyeTcd O4YeHb MYTHbIA FreTEPOreHHbI NPOAYKT C Kanernbkamu akTUBHOrO
BellecTsa B nNofydeHHOM 3nactomepe. [locne nonumepusayun nonyumnu G’ 567 Ma, uTto
He[O0CTaToOuYHO ANS NPUMEHEHMS B MPOAYKTaxX ANs notpebutens, Takux Kak KoMnosuuuu Ans

TONNYECKOIro HAaHECEHNA Ha KOXY.

MonyyeHHble pesynbTaTbl HEOXWAAHHO MoOKasanu, 4YTO no3gHee JobaBneHne akTUBHOro
BELLECTBA, NOCNe 3aBepLleHUss NonMMepusauun, NpuBoAUT K 06pa3oBaHM0 MyTHOrO U MeHee

3nacCTnUYHOro anacrTomMepa.

O6pasupl, nonyyeHHole B CpaBHUTENBHOM NpuMepe 2, nokasanu paccrnoeHne yepes 24 vyaca
xpaHeHusa npu 40 °V, npudyem obpasuybl CTanu 3epHUCTbIMU, YTO Aenano ux He3(PEKTUBHLIMU

AnA NpUMEeHEHNA B KOMNO3NLNAX 41NA NNYHOWN TMIrUEHDI.
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POPMYJA NUBOBPETEHWA

1. Cnoco® nonyyeHuss KPEMHWAOPraHWYEeCKoro anacTtoMepa C 3axBay€HHbIM aKTUBHbIM
BELLECTBOM, BKMIOUAOLWMIA crieaytowme cTagun:
1) o6beguHEeHNE, B NPOU3BOSIbHOM MOPSAKE:
(@) ot 0,05 go 8% no macce npeaLLEeCTBEHHUKA KPEMHUOPraHN4eCcKoro
anacTomepa C rmapuaHbeiMy OYHKLMOHANbHbLIMK rpynnamu;
(i) oT 2 po 60% no macce npeaLlecTBEHHUKA KPEMHUAOPraHNYeCcKoro
anacTomepa C BUHWUMbHbIMU PYHKLMOHAMNbHbIMU Fpynnamu;
(iii) oT 0,5 a0 97 % no macce pacTBopuTens;
(iv) o1 0,25 5o 65 % no macce rugpothobHOro akTMBHOIO BELLECTBA; U
(v) Katanusatopa B  KonuyectBe, 3eKkTMBHOM  AnsS  KaTanusa
nonMMepu3auun nNpeaLecTBEHHNKOB 3MacTOMEPOB C TUAPUAHBIMA 1
BUHWMbHBIMW PYHKLMOHANBHBIMU Fpynnamu; un
2) BbleNeHNne KPEeMHUNOPraHNYeCcKoro 3ractomepa C 3axBaye€HHbIM aKTUBHbLIM
BELLECTBOM, NPUYEM:
(@) aKTUBHOE BELLECTBO PacTBOPUMO B pacTBOpUTENE; U
(i) no MeHowen mepe 20% oOT obwWero KonuyecTtsa pacTBOPUTENS,
NPUMEHAEMOrO ANA MNONYYEHUS KPEMHUMOPraHM4Yeckoro anacromepa,

o6ecneunBaroT 40 MHULMUPOBAHUS NOMUMEPU3ALMN.

2. Cnoco6 nony4YeHus KPeMHUMOPraHMYECKOro snacromepa no n. 1, oTNUYaKLWMNCs TEM,
yto npumeHstoT ot 0,05 pgo 6% no macce npenLIeCTBEHHUKA KPEMHUAOPraHNYECKOro

anacTtomepa C rmgpuaHbIMU PyHKLMOHANbHLIMW FPynnamu.

3. Cnoco6 nomnyyeHUst KPEMHUAOPraHUMYeckoro anactomepa no n. 1 wnim 0. 2,
OTNMYALMACA TEM, 4YTO nNpuUMeHstoT OT 5 po 50% no macce npeaLecTBEHHNKA

KPEMHUINOPraHNYECKOro 3racTomMmepa C BUHUMbHbIMU PYHKLMOHANbHbLIMY rpynnamm

4, Cnoco6 nony4yeHust KPeMHUNOPraHMYeckoro anacrtomepa no nwdomy m3 nn. 1 — 3,

OTNUYAKLMINCA TEM, YTO MAacCOBOE OTHOLUEHUE NPEALIECTBEHHUKA KPEMHUMOPraHNYECKOro
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anactoMmepa C  MAPUAHBIMK  (DYHKUMOHANbHBIMK  FpynnamMn K NPeALIEeCTBEHHUKY
KPEMHMINOPraHMYeCcKoro anacrtomepa ¢ BUHUIbHbIMU (DYHKUMOHAMNbHbLIMW rpynnamMu COCTaBnsieT
Oonee 0,015.

5. Cnoco® nonyyeHnss KPEMHUMOPraHWYECKOro anactomepa no nwbomy u3 nn. 1 — 4,

OTNIMYAIOLLMACA TEM, YTO YKa3aHHbIN Cnocob OCyLLECTBASIOT Npu TemnepaTtype ot 15 go 75 °C.

6. Cnoco6 nonyvyeHust KpeMHUNOpraHmyeckoro anacrtomepa no nwdomy m3 nn. 1 — 5,
OTNMYAOLWMINCA TEM, YTO MPEALUECTBEHHMK 3dnactomepa C rMAPUAHbIMA PYHKLMOHaNbHbLIMU

rpynnamm, CoOAepPXUT No MeHbLUE MepPe O4HO U3 3BEHbEB OCHOBHOMN LIENU CREAYHOLMNX pOpMYI:

Si/H
\ /Si\ //

(O) l

1 KOHLEBbIE rpynnbl hopmMyn:
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Si e / \ //
/ A1 R ©)
H ©) r
- —Js — —t
roe: a) Kaxabln R HesaBucMmo npegcraBnseT cobon Cq.s ankun unu apur,
b) KaXkabli r B OTAENbHOCTM paBeH 0, eCnin OCHOBHas LieMNb 3aKaHYNBaETCs
KNCNOPOAOM, U paBeH 1, ecnu OCHOBHAas LieNb 3aKaHYMBaETCH KPEMHUEM;
C) p paseH oT 0 5o 50, g paeeH a0 0 5o 250, s paseH ot 0 40 2, t paBeH oT O
40 2, s+t=2, p n s o gHOBPEMEHHO He paBHbl 0, p+q > 1 n p+s paBHO No
MEHbLLEN Mepe 2.
7. Cnoco6 nony4YyeHust KpPeMHUNOPraHM4eckoro amnacromepa no nwdomy m3 nn. 1 — 5,

OTNUYAOLMINCA TEM, UYTO NPEALUECTBEHHMK 3MACTOMEPA C BUHWMbHBIMA  (PYHKLMOHANbHbLIMY

rpynnamu, CoOAepXuUT, B Buae GrOKOB UK pacnpeaeneHHble criydyaiHbiM 00pasom, No MEeHbLUEN

Mepe OAHO U3 3BEHbEB OCHOBHOW LIENW Crnegyowmx hopmyn:

A

Si

— R _

R
/ i
Si

- P
©) r \<0)/

- u r
— — ¥
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1 KOHLEBbIE rpynnbl hopmyn:

roe:
a) kaxablh R HesaBucumo npeacrasnsieT cobomn Cq.s ankun unu apun,
b) kaxgbiii r B 0OTAENbHOCTM paBeH 0, eCnn OCHOBHas LieNb 3aKaHYMBaETCA
KNCINOPOAOM, U paBeH 1, eCnv OCHOBHAs LiEMb 3aKaHYMBAETCA KPEMHUEM;
c) upaeeH ot 0 go 50, v paeeH ot 0 go 2500, w paseH oT 0 g0 2, x paBeH oT 0 50 2,
W+X=2, U 1 W OJHOBPEMEHHO He paBHbl 0, u+v > 1 1 u+w paBHO MO MEHbLLEN
mepe 2.
8. Cnoco6 nony4yeHnst KPeMHUNOPraHM4eckoro amnacrtomepa no nwdomy m3 nn. 1 — 7,
OTNNYaoLLMIACS TEM, yTo pacTBOpUTENb COAEPXKNT nonnaNMeTUNCUINOKCaH,
KanpununTPUMETUKOH.
9. Cnoco6 nony4yeHust KPEeMHUNOPraHMYeckoro anacrtomepa no nwdomy m3 nn. 1 — 8,

AONONHUTENDBbHO BK.I'II-O‘-I3I-OLIJ,I/II7I ctagunio BBE€AEHUA AOMNONHUTENBHONO pacrteBopuUTENA AnA

nony4YyeHns anacromepa ¢ Ba3kocTbio oT 50 g0 3000 cns.

10. Cnoco® no n. 9, oTNMYaLLMIACA TEM, YTO AOMONMHUTENbHbBIN PACTBOPUTENb BBOAST NOCHe

nonumepusaymm ot 80 A0 99 % npenLeCcTBEHHMKA KPEMHUMOPraHMYECKOro 3anacromepa ¢
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TMAPVMAHBIMA  PYHKUMOHAMBHBIMU TPYNNamMmn, U YTO LOMONHUTENbHBIA PacTBOPUTENb BBOAST B

TeueHne ot 5 4o 30 MUHYT.

1. Cnocob nonyyYyeHuss KpPeMHUNOPraHM4Yeckoro snacromepa no nobomy us nn. 1 — 10,
OTNMYAIOLLNACA TEM, UTO rMAPOcoOHOE aKTMBHOE BELLECTBO NpeacTaBnsieT coboM BUTaMUH,
COmNMHUEe3aLlMTHbIN areHT, Pe30PLUH, TMAPOKCUKACIIOTY UMM CMECh YKa3aHHbIX BELLECTB.

12. KpeMHunopraHmyecknin anactomep, nonyyaembin cnocobom no nodomy ms nn. 1 — 11,
13. Komnosnuma pans  KOHEYHOro nNpUMMEHEHWs, NpeAcTaBnswowas cobon 3MynbCeuio,
coaepxatyyto ot 0,001 fo 45 % no macce KPEMHUAOPraHMYECKOro 3MnacTomepa, nonyyaemoro

cnoco6om no nwdéomy n3 nn. 1 —11.

14. MprmeHeHne komnosmuyum no n. 13 ans o6paboTkn Ha BOMNOC, HOITEN W/NNn KOXN.



POPMYJIA UBOBPETEHUA

(u3meHeHHas no ct. 34 PCT, ans paccMoTpeHus Ha per. ¢pase)

1. Cnoco6 nony4yeHnst KPEMHUNOPraHNYECKOro 3racTomepa C 3axXBaYeHHbIM rmapodoGHbIM
aKTMBHbBIM BELLLECTBOM, BKNIOYAOLWWMA Criegyowme cTagun:
1) o6beguHEeHNE, B NPOU3BOSIbHOM MOPSAKE:
(@) ot 0,05 go 8% no macce npeaLLEeCTBEHHUKA KPEMHUOPraHN4eCcKoro
anacTomepa C rmapuaHbeiMy OYHKLMOHANbHbLIMK rpynnamu;
(i) oT 2 po 60% no macce npeaLlecTBEHHUKA KPEMHUAOPraHNYeCcKoro
anacTomepa C BUHWUMbHbIMU PYHKLMOHAMNbHbIMU Fpynnamu;
(iii) or 05 a0 97% no macce pacTBopuTens, cogepxawero
NONUANMETUINCUNOKCAH UMW KanpununTPUMETUKOH;
(iv) o1 0,25 5o 65 % no macce rugpothobHOro akTMBHOIO BELLECTBA; U
(v) Katanusatopa B  KonuyectBe, 3eKkTMBHOM  AnsS  KaTanusa
nonuMepusauumn npeaLecTBEHHNKOB 3MacTOMEPOB C TMAPUAHBIMA 1
BUHWMbHBIMU PYHKLMOHANBHBIMU Fpynnamu; 1
2) BblgeNeHne KPEMHUNOPraHMYECKOro arnactomepa ¢ 3axBavyeHHbIM rmapotoGHbIM
aKTUBHbIM BELLLECTBOM, NpUYEM:
(@) rmapochoBHOE aKTMBHOE BELLECTBO PacTBOPUMO B pacTBOPUTENE; U
(i) no MeHbwen mepe 20% oT obwero KonuyecTsa pacTBOPUTENS,
NPUMEHAEMOrO ANA MNONYYEHUS KPEMHUMOPraHM4Yeckoro anacromepa,
obecneumBaloT 40 WHAUMMPOBAHUSA NONMMepu3auyun, rae OCTaBLUMACS
NPUMEHAEMbIA PAaCTBOPUTENDb MNOCTENEHHO 0BecneynBatoT B TeYEHUE OT 5
4o 30 mMuHYT ans  pancHenwero HalyxaHuss anactomepa nocne
nonumepusaunun rmapugHoro npeguectseHHuka Ha 90 go 99 %,
N KPEMHUNOPraHUYECKUIA 3NaCTOMEP C 3axBauye€HHbIM MAPOMOOHbIM
aKTMBHbIM BeELECTBOM MmeeT BA3KoCcTb oT 50 po 3000 cn3 n moaynb
HakonneHuna G’ ot 700 go 10000 lMa,
(i) rmapocdobHoe aKTUBHOE BELLECTBO npeacraenseT cobon
COMHUE3ALMTHBIA areHT, XUPOPaCTBOPUMbIA BUTAMUH, FAPOKCUKACIOTY

NN PE3OPLVH.



2. Cnoco6 nonyvyeHns KpeMHUOPraHNYEeCKOoro anacromepa no n. 1, oTNUYaLWMNCs TEM,
yto npumeHsalT ot 0,05 pgo 6% no macce npeaLlecTBEHHUKA KPEMHUAOPraHNYECKOro

anacTtomepa ¢ rmapuaHbIMU PyHKLMOHANbHLIMY Fpyrnamu.

3. Cnoco6 nonyyeHUss KPeMHUNOPraHUMYeckoro anactomepa no n. 1 wim 0. 2,
oTNMYalLWMACA TeM, 4YTO npumeHstoT oT 5 po 50% no macce npeaLlecTBEHHUKA

KPEMHUINOPraHNYeCcKoro anacromepa ¢ BUHUMbHbIMY PYHKLMOHANbHbLIMY rpynnamm

4, Cnoco6 nonyvyeHust KpeMHUNOpraHmyeckoro amnacrtomepa no nwdomy m3 nn. 1 — 3,
OTNMYAOLWMNCA TEM, YTO MAaCCOBOE OTHOLUEHME MpPefLIEeCTBEHHUKA KPEeMHUAOPraHNYecKoro
anactomepa C  TMAPUAHBIMW  PYHKUMOHANbHBIMK  TPynnamMyu K MPeALecTBEHHUKY
KPEMHUAOPraHNYECKOro 3nacTomepa C BUHUINbHBIMU PYHKLMOHANbHBIMY rPynnamMmn coctaBnseT
Gonee 0,015.

5. Cnoco® nonyyeHnss KPEMHUMOPraHWYECKOro 3nactomepa no nwbomy u3 nn. 1 — 4,

OTNMYAIOLLNACA TEM, YTO YKa3aHHbIN Cnocob OCyLLECTBNAT Npu TemnepaTtype ot 15 go 75 °C.
6. Cnoco6 nony4YyeHus1 KpPeMHUNOPraHM4eckoro anacromepa no nwdomy m3 nn. 1 — 5,

OTNUYALMINCA TEM, UYTO MPEALUECTBEHHMK 3nacToMepa C rMAPUAHBIMU PYHKLMOHAMNbHbLIMY

rpynnamu, CogepXXnuT no MeHbLUEN MEPE OAHO U3 3BEHLEB OCHOBHOW LIEMU CreAYoLWmUX hopmMyI:

R R

H
S < Si
©) TN

1 KOHLEBbIE rpynnbl hopmMyn:
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(O) " r
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)
roe: a) Kaxabln R HesaBucumo npegcraBnsieT cobon Cq.s ankun unm apun,
b) KaXkabI I B OTAENBHOCTU paBeH 0, ecrnn OCHOBHas LieNb 3aKaH4YMBaEeTCs

KNCNOpPOAOM, 1 paBeH 1, eCnn OCHOBHAs LieNb 3akaHYMBAETCH KPEMHUEM;
C) p paseH oT 0 go 50, q paseH a0 0 5o 250, s paseH ot 0 40 2, t paBeH oT O
40 2, s+t=2, p n s o gHOBPEMEHHO He paBHbl 0, p+q > 1 n p+s paBHO nNo

MEHbLLEN Mepe 2.

7. Cnoco6 nony4yeHust KpPeMHUNOPraHM4eckoro anacromepa no nwdomy m3 nn. 1 — 5,
OTNNYAIOLMINCA TEM, YTO MPEeALIECTBEHHMK 3MacToMepa C BUHUMbHBbIMU  (PYHKLMOHANbHbLIMU
rpynnamu, COAEePXUT, B Buae GrOKOB UMK pacnpeaeneHHble criydyaiHbiM 00pasom, No MeHbLUEN

Mepe OZHO U3 3BEHbEB OCHOBHOW LiENW criegyowmx popmyr:



1 KOHLEBbIE rpynnbl hopmyn:

R
R \
Si/ R—Si e
v
| © .
L _W ,
X

roe:
a) kaxabim R HesaBncumo npeacrasnsieT cobon Cq.s ankun unu apun,
b) kaxgbii r B 0OTAENBHOCTM paBeH 0, eCnn OCHOBHas LieNb 3aKaHYyMBaeTCs
KMCNOpPOAOM, N paBeH 1, eCnn OCHOBHAsA LieNb 3aKaHYMBAETCH KPEMHUNEM;
c) upaseH ot 0 go 50, v paeeH ot 0 go 2500, w paseH o1 0 g0 2, x paBeH oT 0 50 2,
W+Xx=2, U 1 W O4HOBPEMEHHO He paBHbl 0, u+v > 1 1 u+w paBHO NO MEHbLUEN

mepe 2.



8. KpemHunopraHnyeckni anacromep, nonyyaembin cnocobom no nodomy ns nn. 1 — 7.
9. Komnosnyma Ans KOHEYHOro MpUMEHEeHWs, npeacTaBnsowas cobon 3Mynbemio,
cogepxawyto ot 0,001 go 45 % no macce KpeMHUNOPraHMYECKOro aracTomepa, nory4yaemoro

crnocobom no nobomy n3 nn. 1 —7.

10. MpymeHeHne komnosnymm no n. 9 gns o6paboTKM Ha BONOC, HOrTEN U/UIN KOXMN.
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