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KOMITO3ULIMA JIA YXOOA 3A TTOJIOCTBIO PTA

OO6nacTh TEXHUKH, K KOTOPOH OTHOCHTCSI H300peTeHHE

Hacrosmee n300peTeHne OTHOCUTCS K KOMIIO3HLMSAM JUIA yXOJa 32 IOJIOCTBIO PTa,
TAKUM KakK 3yOHbI€ TACThI, JKEBATENbHbIC PE3UHKH, XKUIKOCTH IJIsI MOJOCKAHUS PTa U TOMY
nonoOHoe. B ocoOeHHOCTH, HacTOsIIEee M300peTeHne OTHOCUTCA K KOMITO3ULIMH JJIsl YXOZa 3a
MIOJIOCTBIO PTa, COIEprKaIlel CHIIMKAT KaJIbLHs, U BCIIOMOTAaTEIbHOE CPENCTBO AJIST OCAXKACHUS,
JEeWCTBHE KOTOPOH MPUBOANT K PEMUHEPATH3ALNN H/HITU K CHIKEHHUIO YYBCTBUTEIBHOCTH W/ UITH
Kk otOenuBanmio 3y00B. M300peTeHne Tak:ke OTHOCUTCS K MPUMEHEHHIO TaKOH KOMIO3UIUH IS
peMUHepaIu3aluil WA JJiT CHUKEHHs] YyBCTBUTEJIBHOCTH W/WMJM JUIsl OTOENMBaHUsS 3YOOB
UHIUBUAYYMA.

YpoBEHDb TEXHUKHU

DOwManeBblii clioi 3y0a Mo CBOeH MpUPOJIe UMEET HEeMPO3paUHbIN OeNbIi MITH OYTH OeJIbIi
1BeT. OHAKO Ha 3TOM CJIO€ 3MAJIU MOTYT IMOSIBUTHCS IISITHA, HJTH OH MOYKET 00€CLIBEYMBATHCS.

MHorue npoayKThl, KOTOpPbIE MbI MOTPeOIsieM, OKas3bIBAIOT HETaTHMBHOE BJIMSHHE HA
HAIY 3yOBl U MOJNIOCTH pTa. KHCIble HAMUTKY U CIAIOCTH, HATIPUMEP, MOTYT MPUBECTH K 3PO3HH
3yOOB, BO3AEHCTBYS Ha 3Majlb, KOTOpas MPEACTaBJsET COOOI BHEIIHEE IOKPBITHE, KOTOPOe
3amuinaer 3yoer. Kpome Toro, uznenust Ha OCHOBe Tadaka, a TaKXKe TaKHe HAIUTKH, Kak Kode u
Yaifi MOTYT OKpammBaTh 3yObl WJIM yMeHblIaTh OenusHy 3y0oB. Takume kpacsmme u
o0ecIBEeUMBAIOIIME BEIIECTBA YacTO MOIYT IMPOHUKATh B SMAaleBbIl clol. Jta mpobiema
BO3HHUKAET MOCTENEHHO, B TEYEHHE MHOTUX JIET, HO MPUBOIUT K 3aMETHOMY M3MEHEHHIO IIBETa
sManu 3y00B EPCOHBL.

B pomonmHeHne k TOMy, 4TO MbI MOTpPeOsieM, NMPOUCXOOUT HENPEPhIBHOE HW3MEHEHHE
€CTECTBEHHOT'O PABHOBECHS MEXKAY THMIPOKCHATIATUTOM 3y0a, pacTBOPSIEMbIM M3 3MaJH 3y0OB, U
THIPOKCHATIATUTOM, O0pasyroummMcs Ha 3y0ax wiM B 3y0ax M3 BELIECTB, MPHCYTCTBYOLINX
€CTeCTBEHHBIM 00pa3oM B CitOHE. Tako# CIBUT MOKET NMPUBECTH K HENMPUBJIEKATENbHBIM 3y0aM
C KapHOTeHHbIMH COCTOSHUSIMH. B HacTtosimee BpeMs ISl YCTpaHEHHs Kapueca W/UJH
otOenuBaHusl 3yOOB MPHUMEHSIOT pa3jMuHble H3AeHs. Takue H3IeNus YacTo BKIIHOYAIOT
NEePOKCUIbI, a0pa3uBbl WM U TO, U Apyroe. JlaHHbIe THIBI M3AEIHI 4YacTO He JKeNaTeJbHBbI,
MIOCKOJIBKY OHH HE CITOCOOCTBYIOT PEMHUHEPATU3ALNH 3yOOB 1 MOTYT MPUBECTH K TOBPEKICHHIO
3y0OB U A€CEH, €CIM MMHU 3J0ynoTpednsaTs. M3nenus, BKIFOYAKOLINE HCTOYHUK KalbLUs, ObLTH
pa3paboTaHbl B MOMBITKE YJIYULIUTh PEMHHEPATU3ALIHIIO 3yOOB.

I'mnepuyBCTBUTENBHOCTh 3yOOB TpPENCTaBJsET COOOH BpEMEHHOE WHAYLHPOBAHHOE
OoseBoe omyuieHne, oHa 3arparuBaer 10 20% B3pocnoro HaceneHus. | urmepuyBCTBUTENbHBIC

SY6I:;I MOTYT OBITH YYBCTBUTECJIbHBI K TEMIIEPATYPE, AABJIICHUIO HIIN HGfICTBPII-O XUMHYCCKUX



pEareHToB.

JentuH 3y0a, Kak NpPaBUJIO, CONEPXKUT KaHAJbl, Ha3blBA€MbIe TyOyJaMH, KOTOpPbBIE
00ecreuynBar0T OCMOTHYECKHI TIOTOK MEXIY BHYTPEHHEH OOJACThIO MyJIbIIbI 3y0a U BHELTHUMHU
MIOBEPXHOCTSIMU KOpHEH. | MIep4yBCTBUTENBHOCTh 3yOOB MOXKET OBITH CBSi3aHA C OOMINM
YBEJIIMYEHUEM OTKPBITBIX NOBEPXHOCTEH KOpHEH 3yOOB B pe3ysbTaTe 3a00JIeBaHUI MapONIOHTa,
TpeHHeM 3yOHOW IETKOW WM LMKIMYECKOW Harpy304YHOH YCTaJOCTH TOHKOH 3Maiy BOJH3U
IEHTUHO-3MaJIeBOro nepexona. Koraa moBepXHOCTH KOPHS OTKPBITHI, IEHTUHHBIE TyOYJIbI TAKKe
MOABEPrar0TCsi BO3AECHCTBUIO.

B Hacrosiimee Bpemsi MpHHATA THAPOAMHAMHUYECKAS TEOPHUS THIEPUYBCTBUTEIBHOCTU
3yOOB, OCHOBaHHasl Ha YO€XKIEHUH, YTO OTKPBITbIE AEHTUHHBIE TYOYJIbI MO3BOJISIOT MPOXOAUTh
MIOTOKY JKHIOKOCTH dYepe3 TyOysbl. DTOT MOTOK BO30Y)KAAaeT HEPBHbIE OKOHYAHHS B 3yOHOM
nyibre. Kimanyeckast peruinka 4yBCTBHTENBHBIX 3y00B, HaOmonaemas B SEM (ckanupyromas
SJIEKTPOHHAS MHKPOCKOIHMS) BBIIBMJIA pPAa3HOE KOJMYECTBO OTKPBITBIX WM YaCTHYHO
HETPOHULIAEMBIX JEHTUHHBIX TYOYIL.

CywiecTByIOT pas3iUyHbIe MOAXOAbI U JICUEHUS TOBBIIIEHHOH YyBCTBUTENBHOCTH
3yboB. OOWH W3 TMOAXOIOB 3aKIOYAETC] B YMEHBIIEHHMH BO3OYAMMOCTH HepBa B
YyBCTBUTEJIBHOM 3y0€ C MOMOLIBI0 «HEPBHO-IENOJSIPUIYIOINUX Ar€HTOBY, BKIFOYAIOLUINX HOHBI
CTPOHILIMS, COJIM KaJMsA, TAKHE KaK HUTPAT Kajusl, OMKapOOHAT Kasusi, XJOPUA Kalksl U TOMY
noo0HOe. DTH HEPBHO-IETIOSIPU3YIOLINE areHThl (PYHKIMOHUPYIOT MyTEM BMEINATENbCTBA B
HEHPOHHYIO TPAHCAYKLNIO O0JIEBOTO CTUMYJIA, YTOOBI ClIeaTh HEPB MEHEE UyBCTBUTEIIbHBIM.

JIpyruM TIOIXOAOM  SIBJSIETCS. WCIOJB30BaHUE «OJIOKUPYIOIIUX TyOyJly areHToBY,
KOTOpBIE€ TOJHOCTBEO WJIM HYAaCTHYHO IEPEKPBbIBAIOT TYOYINbI, TAKHX KaK MOJUCTUPOJIBbHbIE
TPaHyJbl, anaTUT, IOJHUAKPHUIOBAas KHCIOTA, MHHEPAJbHAas TE€KTOPUTOBAS TIJIMHA U TOMY
nonoOHoe. Dt Onokupyromue TyOydy areHThl (PYHKUHOHHPYIOT MyTeM (U3UIECKOTO
OJOKMPOBAHMS OTKPBITBIX KOHLOB NEHTUHHBIX TyOyJ, TeM CaMblM YMEHbINAs JBHKCHHE
SMaJIeBON KHIKOCTH M YMEHbINAs pa3fpakeHHWe, CBA3aHHOE C HANPsDKEHHEM CIIBUTA,
OTIMCHIBAEMBIM T'HIIPOAMHAMUYECKOH TeopHueil.

ABTOpBI HACTOSIIIETO H300pPETEHHS B HACTOSIIEE BpeMs MPHU3HAIN HEOOXOIUMOCThb
pa3paboTKN M3enus sl YXOAa 3a IMOJIOCTBI0 PTa, KOTOPOE MOIXOAUT Ui PEMHHEPATU3ALIH
W/WIK JUIsT CHYDKEHUS] YyBCTBUTEIBHOCTH W/WIIM JUIA OTOeNMBaHUS 3yOOB, M KOTOPOE TaKXKe
JIeTUKaTHO B mnpuMeHeHHH. HeokumaHHo Obuio  oOHapykeHO, dYTO 3(PPEKTHBHOCTH
peMHHepaIn3ai 3y00B MOXKET ObITh YCUJIEHA C TIOMOLIBIO CHJIMKATa KaJbLHA B COUYETAHUU C
HEKOTOPbIMH  BCIIOMOTATEJbHBIMH CPEICTBAMH Uil OCakKAeHWs. Kpome TOro, aBTOPBI
HACTOSIIEro U300peTeHns TakyKe OOHAPYKMIIM, YTO TaKash KOMITO3ULMS ISl YXOAa 32 MOJIOCTBIO

pra 3¢ exTuBHA B OIOKMPOBAHUH ACHTUHHBIX TYOYI IJIsl CHUKEHUSI YyBCTBUTEIBHOCTH 3y0OB,
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YTO TIOJIE3HO TPHU JICUEHUH TMOBBIIIEHHOW YYyBCTBUTEIBHOCTH 3yOOB. JIOMOJHHUTENBHO,
HEOXKHJIAHHO OKa3aJIoCh, YTO TaKas KOMIIO3HMLMS YCHIJIMBAET OCAKICHHE MEJKOAHUCIEPCHOTO
cpeacTtBa ansi orOenuBaHUS 3yOOB Ha MOBEPXHOCTH 3yOOB, obecredmBasi BBITOAY IS
otOenuBaHus 3yOO0B.

JomnonHuTenpHas HHPOpMaLus

WO02008/068149 A (Unilever) packpeiBaeT H3aeiHe ISl yXOAa 3a MOJIOCTBIO PTa,
BKJIFOYAIOIIIEE TEPBYI0 KOMITO3ULMIO, BKJFOYAIOIIYI0 HEPACTBOPHMYIO KaJbIIEBYIO COJIb,
KOTOpasi He MpencTaBisier coO0oi coitb Kamblus ¢ocdaTa, BTOPYIO HE3aBUCHUMYIO KOMITO3UIIHIO,
BKJIFOYAIOLIYI0 MCTOYHHK HOHOB (ocdara, u CpeacTsa Al TOCTABKH KaKIAOW KOMITO3ULMH K
noBepxHocTH 3y0oB. [IpennouTurenpHas HEPACTBOPUMAs KaJIbIIHEBast COJIb MPEACTABISIET COOOM
CHUTMKAT KaJIbLIUS.

WO 2014/056713 (Unilever) packpbiBaeT KOMIIO3HIMU U YXOJA 32 TOJOCTBIO PTa,
BKJIFOYAIOLITME THAPAT CUJIMKATa KaibLus, BKiodaromui ot 20 no 70% SiO; nmo macce ruapara
CHJIMKATa KaJbIHsl, U (PU3MOJOTUYECKU MPUEMIIEMBbI HOCHUTENb, BKJIIOYAOIINN YBIAKHUTEIH,
MOBEPXHOCTHO-aKTUBHOE BEIECTBO, 3aT'yCTUTENb TN UX CMECh.

Hu onHa w3 mpuBENEHHBIX BBIMIE CCHUIOK HE ONMUCBHIBACT KOMIIO3WIUIO JJIST YXOZa 3a
MIOJIOCTBIO PTA, BKIFOYAOLIYIO CHUTMKAT KaJbIHs U BCIIOMOTATEIbHOE CPENCTBO IS OCAKICHHS
B MaccoBoM oTHoIteHnn OT 20:1 10 1:5, B 0COOEHHOCTH, KOTIa BCIIOMOTATEIbHOE CPEICTBO IS
OCaKJEHUs BEIOMPAIOT U3 MOJYTUAPATOB CysibdaTa Kaiblus, nuruapodocdara KaabLus WIH UX
cMecen.

AHanusel U onpeneneHus

IByxdaznabrit

«/IByxdasHplit» s 1enedl  HacTosImero u300peTeHHs O3Ha4aeT KOMIIO3HLMIO,
UMEIOINYIO IBE He3aBUCHMbIE (Da3bl, KOTOPbIE (PH3HUECKH Pa3AeIeHbI.

CpencrBo st YuCTKU 3y0OB

«CpencTBo st YMCTKU 3yOOB» ISl Leslel HACTOSIIEro M300peTeHHsl O3HAYaeT MacTy,
MOPOLIOK, JKUAKOCTh, JKEBATENIbHYIO PE3WHKY WM JPYroil mpemapar Ajs YUCTKH 3yOOB WU
APYrUX MOBEPXHOCTEN B MOJIOCTH PTA.

3y0Onast macra

«3yOHast mactay ISl e HACTOSIIEero HM300peTeHHs O3Ha4aeT MacToo0pasHoe WU
reneo0pa3Hoe CPEACTBO ISl YHCTKU 3yOOB Ui NPUMEHEHHS C IMOMOIUBI0 3yOHOW MIETKH.
Oco0eHHO TPeArnoUTUTENbHBI 3yOHBIE MACThI, TOAXOIAIINE I YUCTKHA 3yOOB 3yOHOH IETKOH B
TE€YEHHE PUMEPHO ABYX MUHYT.

Ilonockanue 111 NOJIOCTH pTa

«ITonockarue Ay MOJIOCTH pTa» A e HACTOALIETO I/1306peTeHI/I$I O3HAYacCT KUAKOC



4

CPEACTBO AJISI YUCTKU 3yOOB JJIsi IPUMEHEHHUS NPHU OINOJIACKUBAHUH mosioctu pra. OcobeHHo
MPEANOYTUTEIbHBI MOJOCKAHUS ISl MOJIOCTU PTa, MOAXOASALINE JUIsl MOJOCKAHUS MOJOCTU PTa
NyTEM MPOIMYCKaHUS MEXAy 3yOOB W/MiM OyibKaHbs NMPUMEPHO B TEYEHHE TOJIMHHYTHI 1O
CIJIEBBIBAHMSI.

Pasmep wactun

TepmuH «pasmep 4acTUL», KaK NPUMEHEH B HACTOSALIEM JOKYMEHTE, OTHOCUTCA K
IMaMEeTpPy YacTHIL, €CIIM He YKa3aHo hHoe. TepMuH «auaMeTpy» npeaHasHadeH 1Isi 0003HAUSHHS
HanOOJIBIIETO U3MEPSIEMOTO PACCTOSIHUS WM TJIABHOTO pa3Mepa Ha YacTHIE B TOM Cly4ae, eCiu
4eTKO omnpeneneHHas chepa He oOpasyercs. Pazmep yacTuil MOKET OBITh U3MEPEH, HAPUMeEp, C
MOMOIIIBIO JUHAMHYECKOTO paccesius ceta (DLS).

CioxHas YacTHULA

TepMuH «Ci0KHasg 4acTUL@», KAK IMPUMEHEH B HACTOSIIEM AOKYMEHTE, OTHOCHUTCS K
4aCTULE, BKJKOYAKOLENH CEepALUEBHHY W3 IEPBOrO KOMIIOHEHTA U MOKPBITHE W3 BTOPOTO
KOMIIOHEHTa, B KOTOPOU CEPALICBUHA U MOKPBITHE COCTOSIT U3 Pa3HbIX MATEPUAJIOB.

Wnpnexc pedpakunu

Wnpnexc pedpakunu ykazan npu temreparype 25°C u npu aiauHe BOJHBI 589 HM.

PactBOpumMOCTH

TepMuHBl «pPacTBOPUMBII» U «HEPACTBOPUMBINY», Kak INPHUMEHEHbl B HACTOSILEM
JIOKYMEHTE, OTHOCSITCS K PACTBOPHMOCTH UCTOYHHKA (HATIPUMEP, TAKOTO KaK KaJIbLIUEBbIE COJIN)
B Bome mpu 25°C m armocdepHOM naBieHUH. «PacTBOpUMBI» O3HAYaeT TaKOW HCTOYHHK,
KOTOPBIN PaCTBOPSIETCS B BOJE C MOJY4EHHEM PacTBOpa ¢ KOHLIEHTPALMEH, pABHOM, IO MEHbLIEH
mepe, 0,1 monb Ha nmutp. «HepacTBOpUMBII) O3HAYAaeT TAKOH UCTOYHUK, KOTOPBIN PacTBOPSAETCA
B BOJE C MOJIyYEHHEM pacTBOpa C KOHLEHTpauueH, pasHou, mMeHee ueM 0,001 mMonp Ha JuTp.
«CrnabopacTBOPUMBIIY, CIIEAOBATENIbHO, B JAHHOM KOHTEKCTE€ O3HA4aeT TaKOH HCTOYHHK,
KOTOPBIA PACTBOPSIETCS B BOJE C TOJyYEHHEM pPacTBOpa ¢ KoHLeHTpaumeh Oonee yem 0,001
MOJIb Ha JIUTP U MeHee yeM 0,1 Mo Ha JauTp.

I'mppatnas Bona

TepmuH «runpaTHas BOAa», Kak NIPUMEHEH B HACTOSALIEM JTOKYMEHTE, OTHOCUTCS K BOAE,
XUMHYECKH COYETAIOLIeHCsl C BEIIECTBOM TakMM 00pa3oM, YTO €€ MOXKHO YAAIUTh IyTeM
HarpeBaHus 0€3 CYLIECTBEHHOTO M3MEHEHHs] XMMHYECKOro COCTaBa BelecTBa. B ocobeHHoCTH,
BOJIA, KOTOpPasi MOKET OBbITh yJaJlieHa TOJBKO NMPH HAarpeBaHUH NpH Temrepatype Boime 200°C.
IToTepu BOABI U3MEPSIOT C MOMOIIBIO TepMorpaBuMeTpudeckoro aHamuza (TGA), mpumenss
npudop Netzsch TG. TGA nposoast B armocdepe Nz co CkopocThio Harpesa 10 rpagycoB/MuH
B quanasose ot 30 xo 900°C.

B 3HauurenpHoOl cTenenHu cBoOOIEH
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TepMuH «B 3HAYUTENBHOH CTEMEHM CBOOOJEH OT», KaKk NPUMEHEH B HACTOSALIEM
JNOKYMEeHTe, O3HadaeT MeHee udeM 1,5%, u mpemnoururtenbHo MmeHee udeM 1,0%, u Oonee
npennouTuTebHo MeHee yeM 0,75% u Gosee mpeanouTuTeNnbHO erne Menee 4em 0,5%, u emme
bonee npeanoututenbHo MeHee yeM 0,1% u Hambonee mpennourutensHo ot 0,0 mo 0,01% mo
Macce, B pacuere Ha OOLIYIO MacCy KOMITO3UIMHU JUISI YXOJa 3a MOJIOCTBIO PTa, BKIIOYAs BCE
yKa3aHHbIE UHTEPBAJIbl.

Bopanas xkomno3zuuus

TepmuH «BOAHAS KOMIO3ULUSY, KAK TPUMEHEH B HACTOSIIEM JOKYMEHTE, O3HAYAET, YTO
KOMITO3UIMSl BKJIIOYAET BOAy, Oonee ueM 1,5%, mpemnourturenbHo, Oosnee dem 5%, Ooinee
npeanouyrutensHo Oonee yem 10% wu Hambonee mpenmoututensHo oT 20 mo 90% mo macce
KOMITO3ULIUH.

Bsskoctb

BsiskocTh 3yOHOM macTel mpeacTaBisier coOOH 3HaYeHHE, MOJyYeHHOE MPH KOMHATHOU
temnepatype (25°C) ¢ momompto BUcko3uMeTpa bpykdunna, mmuuanens Ne4 u Ha ckopocta 5
00opoTOB B MHHYTY. 3Ha4deHHs NpuBeneHbl B caHtumyasax (cIl = mlla*c), ecnm He ykasaHo
HHOE.

Pemunepanuzanus

TepMuH «peMHHEpaTH3aLHs», KAaK MPUMEHEH B HACTOSIIEM JOKYMEHTe, O3Ha4aeT in situ
(T.e. B pOTOBOI MOJIOCTH) 0OpazoBanue Kaibiwms Gocdara Ha 3ydax (BKIFOUAs CIOU Ha 3y0ax OT
10 HM mo 20 MHUKPOH, W TPEANOYTUTENbHO OT 75 HM nmo 10 mukpoH, u Haubojee
MPEeanoYTUTENBHO, OT 150 HM 1O 5 MUKpPOH TOJIIMHON, BKIIIOYAsl BCE YKA3aHHBIE WHTEPBAJIbI)
IUIl CHIDKEHHS BEPOSITHOCTH BO3HHUKHOBEHHUS YYyBCTBUTEIBHOCTH 3yOOB, Kapueca 3yOOB,
pereHeparyy SMaju W/ U JJIs YAYYIIEHNs] BHEITHETO BUAA 3yOOB OTOENMBAHIEM MOCPEICTBOM
o0pa3oBaHUs TAKOTO HOBOTO Kanblwus (ocdara.

BcnomorarenbHoe cpencTBO A OCAXKACHUS

TepMHUH «BCIIOMOraTeNbHOE CPEACTBO JJsl OCAKIAEHMs», KaK MPHUMEHEH B HACTOSLIEM
JOKYMEHTE, O3HadaeT MaTepHhal, KOTOPBIH CIOCOOCTBYET OTJIOKEHHIO AKTHBHBIX BEINECTB,
TAKUX KAaK CWJIMKAT KaJbLMs W/WUIM MEJIKOIUCIIEPCHOE CPEACTBO Al OTOeNUBaHUs 3yOOB M3
HeTpepbIBHON (hpa3bl KOMIIO3MLIMHU JUISI yXOJa 3a IOJOCTBIO pPTa, Ha TOBEPXHOCTH 3yba B
IpoLecce NPUMEHEHUs! KOMIIO3ULIUH.

IIpouee

3a HCKIIOYEHHEeM IPUMEpPOB, WU €CIM SBHO yKa3aHO MHOE, BCE 4UCIa B JaHHOM
OTIMCAHWH, YKa3bIBAIOLINE KOJMUECTBA MaTepUala WIH YCIOBHS peakiuy, pusndeckne cBOCcTBa
MaTepHaioB W/WIH NMPUMEHEHHEe, HeoOsA3aTeNbHO, MOKHO MOHMMATh Kak MOIU(PUIIUPOBAHHBIE

CJIOBOM «IIPUMEPHOY.
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Bce xonmmuecTBa AaHbl MO Macce KOHEYHOW KOMIIO3WIMHU JUIS YXOJA 3a TMOJIOCTBIO PTa,
€CITH He YKa3aHO UHOE.

Cnenyer OTMETHTb, 4YTO TMpPH YKAa3aHWUU JIIOOBIX JUANA30HOB 3HA4YEHUH, Jr000e
KOHKPETHOE BEpPXHEe 3HAUEHHE MOXET OBITh CBSI3aHO C JIFOOBIM KOHKPETHBIM 0OJiee HU3KHM
3HAYCHHUEM.

Bo wu3bexxanme HemopasyMeHHH, CJIOBO «COAEp)KALIMI» MpeaHa3HauYeHO s
0003HAYEHUST «BKIIOYAIOIIUID, HO HE 00S3aTEIbHO «COCTOSIIIUN M3» WU «COCTABJIEHHBIN H3Y.
JpyrumMu  CJIOBaMH, TIEPEYUCIICHHbIE CTAIUM WM  BApPUAHTBI HE JIOJDKHBI  OBITh
UCYEPTTBIBAOIIIFIMH.

PackpriTne m300peTeHMs, Kak TIOKa3aHO B HACTOSAIIEM JOKYMEHTE, CIeqyeT
paccMaTpuBaTh KaK OXBATBIBAKOIIEE BCE BOIUIOIIEHUS, KaK YKa3aHO B (Gopmyse HU300peTeHus,
MOCKOJIbKY OHU MHOTOKPATHO 3aBUCSAT IPYr OT JPyra, HE3aBUCHMO OT TOTO, YTO IyHKTHI
dbopmynbl W300peTeHrsT MOTYT OBITh MPHUBEAEHbI O€3 MHOJKECTBEHHOUW 3aBUCHUMOCTH WU
U30BITOYHOCTH.

Ecnu npusHak packpbIT B OTHOIIEHHH KOHKPETHOTO acleKkTa M300peTeHus (Hampumep,
KOMIO3ULIMK  HM300peTeHHs1), TO TaKO€ pACKpbITHE TaKXKe CIEAyeT paccMaTpHUBATh
NPUMEHUTENIbHO K JIIOOOMy JpYyroMy achmekTy u300pereHust (Hampumep, K CHIocoOy
n300peTeHNsT) C y4eTOM COOTBETCTBYIOIIUX U3MEHEHUH (mutatis mutandis).

PackpriTue n3obperenus

B nepBom acniekre, HacTosimee H300peTeHNE HATIPABJICHO Ha KOMITO3ULIMIO IS yXO/a 3a
MOJIOCTBIO PTA, CONEPIKAILYIO:

— CHJIMKAT KaJIbLUs,

— BCIIOMOTaTeJIbHOE CPEACTBO JIJIsl OCAKACHUS, BBIOPAHHOE U3 TONYTHAPATOB CysbdaTa
KajbIus, nuruapodocdara KaabIui UITH UX CMECei; U

~ (pU3UONOTHUECKU TPUEMJIEMBIII HOCUTEIIb;

B KOTOPOH CHJIMKAT KajbIMsi W BCIIOMOTaTeNIbHOE CPEACTBO JUI  OCAXKACHUS
MPUCYTCTBYET B MacCOBOM OTHOIIEeHuH OT 20:1 o 1:5.

Bo BTOpOoM acnekte, HacTosiee H300peTeHNE HAMPABICHO Ha YIIAKOBAHHOE U3JIENINE JUIS
yXO0Jla 32 TMOJIOCTBIO PTa, BKJIOYANOIEE KOMIO3HMLMIO U YXOAa 32 MOJIOCTBIO PTa MEPBOTO
acIeKTa JaHHOTO U300pPETEeHNs.

B Tperpem acnekre, HacTosiee N300pETEHNE HATIPABJICHO Ha CIIOCO0 peMHUHEpATH3aluU
W/WIM CHKEHUS] YYBCTBUTEJLHOCTH W/WJIM OTOEIMBAHUS 3yOOB MHIWBHIYYMA, BKITIOUYAIOIIUN
CTagUI0 HAHECEHUs KOMIIO3HMLMHU JUIA YXOZa 3a MOJIOCTBIO pTa IO JFOOOMY BOILIOLICHHIO
NEPBOTO acIeKTa, [0 MEHbINEH Mepe, Ha OAHY MTOBEPXHOCTh 3yOOB HHANBUAYYMA.

Bce ocranbHble aceKThl HACTOALIETO U300PETEHHUs JIETKO CTaHyT Oojiee OYeBHIHBIMU
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IPU PACCMOTPEHUH MOAPOOHOTO OMUCAHUS U PUMEPOB, KOTOPbIE IPUBEICHBI HITKE.

Ocy1ecTBieHne N300peTeHHs

B Hacrosimee Bpems, Kak MbI O3KHIaNH, ObUIO OOHAPYKEHO, YTO 3(PpPeKTUBHOCTD 3yOHOH
pEeMHHEpaIN3alll MOXET OBITh YCHJIEHa C MOMOINBI0 CHJIMKATa KajbLUs B KOMOMHALUU C
OCXMAIOIINMH CpeacTBaMu. Kpome TOro, aBTOpbI HACTOSIIErO M300PETEHUs TOTIOJHUTENBHO
OOHApYXXWJIM, YTO Takas KOMIIO3ULMS U1 yXOAa 3a IMOJIOCThI0 pra 3(Q(¢eKTuBHA MpH
OJIOKMPOBAHUN EHTHHHBIX TYOYJI ISl CHYDKEHUS] YYBCTBUTEIBHOCTH 3yOOB, YTO TOJE3HO IS
JICUSHHsI TIOBBIIIEHHOH YyBCTBUTEIBHOCTH 3y0OB. Kpome TOro, Takass KOMIO3HUIHS HEOKUIAHHO
YCUJIMBAET OTJIOKEHUE MEJKOIUCIIEPCHOTO CPEACTBA JJIsl OTOSNTUBAHMS 3yO0OB Ha MOBEPXHOCTSX
3y0OB Jist o0ecTrieueHust MPerMyIIecTBa B OTOSTUBAHIH 3yOOB.

TeMuH «BCIIOMOraTeNbHOE CPEACTBO MJISI OCAKIACHHUS» B KOHTEKCTE€ HACTOSIIIErO
n3o0pereHus, B o0IIeM, O3HAa4aeT MaTephall, KOTOPBIH CIIOCOOCTBYET OTJIOKEHHIO aKTHBHBIX
BEIIECTB, TAKMUX KAK CUJIMKAT KaJbLUS W/HWJIN MEJNKOIMCIIEPCHOE CPENCTBO ISl OTOENUBAHUS
3yOOB, M3 HENpepbhIBHOHN (ha3bl KOMITO3UIMM Ha MOBEPXHOCTH 3y0a B MpOLECCe NMPUMEHEHUS
KOMIIO3ULIUH.

Cunukar KajabLus

B npeamnodTuTeNnbHOM BOIUIOINEHHH, NMPUMEHSEMBIH CHIIMKAT KaJbIHs MPEACTAaBIACT
coboii CaSiOs3, KOTOPBI UMeeT HU3KYI0 PacTBOPUMOCTh B BOJE U KOMMEPUYECKH JOCTYIEH IO
toproBbiM HazBaHueM «Sorbosil CA40» ot xommanuu «PQ Corporationy. B mpyrom
NPEANOYTUTEIBHOM BOIUIOLIEHUH, CHJIMKAT KaJIbLUsl TPEICTABISET COOOH HEpPacTBOPUMOE
BEIIECTBO, MPUCYTCTBYIOILIEE B Ka4eCTBE KOMIIO3UTHOTO MaTepuaja OKCHI KaJbLUH-OKCH
kpemHust (Ca0O-SiO;), KOTOpBIM OmucaH, HampuMep, B MEXAYHAPOAHOH MATEHTHOW 3asBKe,
onyonukoBanHoi kak WO 2008/01517 (Unilever), koTopast BKJIIOYEHa B JAHHOE OINHCAHUE
MOCPENCTBOM OTCBIIKM BO BCEH CBOEH MOJHOTE. 1T KOMIIO3UTHOIO MaTepuaja CHIIMKAaTa
KaJbLMs, OTHOIIEHHE aTOMOB KanbLus K kpeMHHo (Ca:Si) moxker coctaBysath ot 1:10 mo 3:1.
OtHomenue Ca:Si mpenmodrurepHO paBHO OT 1:5 1o 2:1, u 6onee npeanouTuTeNnbHO, OT 1:3 10
2:1, n Hauboyee MPENNOUYTHTENBHO, MpuMepHO OoT 1:2 no 2:1. B apyrom mpeamodrurenbHOM
Borutomeruu, oTHomeHue Ca:Si mosxket ObiTh OT 1:30 g0 3:1, mpennouturensHo, ot 1:20 mo 2:1
u Oonee mpeamnouturenbHo ot 1:10 go 1:1, u Hambonee mpeamouturenvHo, oT 1:7 mo 1:1,5.
Cunmkar KajdpUMs MOXET BKJIIOYaTb MOHOCWJIMKAT KajbLMs, OWCHIIMKAT KaJbLUS, WIH
TpUCHINKAT Kaimblusl. CHIMKAT KadbLHsl MOXKET HAXOOUThCS B KPUCTAUIMYECKOM WU
aMop(HOM COCTOSIHUH MJTH JJaJK€ B ME3OMOPUCTOM COCTOSTHUH.

B nomonHeHWM K OKCHIY KaJbLMsl, OKCUAY KPEMHHMsS, CHIIMKAT KaJibLUs, KOTOPBIA HE
THIPATUPOBAH, B 3HAYUTENIbHOW CTENEHH CBOOONIEH OT APYrHX 3JeMeHTOB. CHIIMKAT KaJbIIHs

COCTOMT U3 (WJTH, 1O MEHbIIEH Mepe, COCTOUT IJIaBHBIM 00pa3oM M3) OKCHIA KaJbLUs, OKCHUAA



KPEMHHUSI.

B 0cobeHHO mpeArnoYTUTENIbHOM BOIUIOLIEHHH, CHIIMKAT KaJIbLHs MPEACTaBIsieT cOOOH
TUApaT CHJIMKAaTa Kaublus. [ uapaT cuinkata KadbLWs JJisi MPUMEHEHHs] B HACTOSIIEM
n300peTeHNH BKIIFOYAeT, Mo MeHblie mepe, okcup kanbuus (CaO), oxcun kpemuus (Si0z2) u
Boay. 1o cpaBHeHHIO C OOBIYHBIM CHJIMKATOM KaJIbLIMsI, KOTOPBI HE THIPATHPOBAH, THUAPAT
CHJIMKATa KaJbLHsI BKJIIOYAET THIPATHYIO BOAY B KOJIMYECTBE, PABHOM, IO MeHbLIEH Mepe, 5%
MO Macce THUApaTa CUJIMKaTa KaJbIusi, MPEINOYTHTENbHO, 1o MeHbiel mepe, 10%, Oonee
MPEINOYTUTENBHO, O MeHbInel Mepe, 15%, eme Oojee MpenmoYTUTENBHO, TI0 MEHbBINEH Mepe,
20% u HauboJiee MPEANOYTUTEIHHO, MO MeHbInel Mepe, 25%. Conep:kaHre BOIbI, KaK MPAaBUIIO,
ObL10 He Oonee yem 50% moO Macce ruapara CHIMKAaTa KajbIlus, OoJjiee MPenrnovYTUTEIbHO, He
bonee uyem 40%, eme Ooyee mpenmouTuTeNbHO, He Oojnee ueM 35% wu  Haumbonee
NPEANOYTHTENBHO, He Oosee yem 30%.

I'mppar cunukara KanbLidsg NPEANOYTHTENBHO BKJKOYAaeT, Mo MeHbuledl mepe, 20%
OKCHJIa KPEMHHUS 10 Macce TUApara CHIIMKATa Kajublus, 0ojiee MpeArnoYTUTENbHO, IO MEHbLIEH
mepe, 30%, Ooxnee mpeamodTHTENbHO Bce emie, mo MeHbimed wmepe, 40% wu Hambomnee
MPEINOYTUTEIBHO, TIO MeHbInel Mepe, 55%. Conep:kaHue OKCHIA KPEMHUS MPEANOYTHTEIHHO
ObLI0 paBHO He OoJsiee ueM 70% Mo Macce ruapara CUINKaTa Kajbius, 60jee MpeArnoYTHTENHHO,
He 6osiee yeM 65% u, HauboJIee MPEAMOYTUTEIHHO, He Ooee yem 60%.

Jnsa obecrieueHust Kajblusi, HEOOXOAUMOTO JJIsi PEMHUHEpPAIN3alNY, THAPAT CHIIMKATa
KaJIbIUsl TPEANOUYTUTENBHO BKJIFOYAeT OKCUJA KaJlbLMsS B KOJHMYECTBE, PABHOH, MO MeHbINEH
Mmepe, 5% 1o macce ruapaTa CHIMKAaTa KajbIHs, OoJjiee MPEennouTUTENbHO, TI0 MEHbIIEH Mepe,
7%, Bce ere OoJiee MPEaNOUYTUTENBHO, MO MeHbIel Mepe, 10%, eme Oosiee MPEANTOYTHTENHHO,
no MeHblnel mepe, 12% u Hanbosiee MPEeANOYTUTENBHO, IO MeHblel Mepe, 15%. Conepkanue
OKCHJl KaJbLiMs, Kak IpaBujo, Obuto paBHO He Oojee yem 50% 1o macce rumapara CHIHMKaTa
KaJbIusi, OoJiee MpeanouTUTENbHO, He OoJiee yeM 40%, erie Oojiee MPeANOYTHTENHHO, He Ooee
gyem 30% u, HauboJiee MpeAnoUTHTENBHO, He Ooee uem 25%.

luppar cunukata Kanblus TpeanouTuTeNibHo BkmodaeT Ca u Si B aTOMHOM
cootHomeHuu (Ca:Si) menee uem 1:1, Gonee npeamouruTensHO MeHee yeM 1:1,2, Bce emme Ooee
npeanouyrutensHo oT 1:1,5 no 1:4 u Hanbonee npennouturensao ot 1:1,7 mo 1:3.

Cunmukat KaibLUsg MOXKET OBbITh aMOpP(pHBIM WJIM, IO MEHBIIEH Mepe, YaCTUYHO
KPUCTAJTMYECKUM I Me30mOpPUCThIM. CHIIMKAT KallbLUs MPEANOUYTUTENIbHO MPEICTaBICH B
BUAE YACTHI, IOCKOJIbKY 3TO 00eCredunBaeT MaKCUMAJIbHYIO IUIOINA[b MOBEPXHOCTU JUIS
KOHTaKkTa ¢ 3yOHOH TKaHpt. TakuMm 00pa3oM, NPEANOYTHTENBHO KOMIO3ULIUS BKIOYAET
YacTUIbl, BKJIIOYAIOIIME CHJIMKAT KaibLus. bojee NpennoyYTHTeNbHO YaCTULBI HUMEIOT

CPEAHEB3BEIICHHBIH pa3Mep YaCTHL, PaBHBIA ISITH MHUKPOHAM WJIM MEHee, M eme Ooee
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npennoututebHo, oT 10 1o 100%, u B ocodenHocty, ot 25 no 100%, u ocobenno, ot 70% no
100% mo wmacce dYacTWl, BKJIIOYAOUIAX CHJIMKAT KajblUsl, IPUMEHEHHbII B JaHHOM
nu3o0pereHnn, UMeroT pazmep yactur ot 0,1 1o 1,5 Mukpos.

B pomonHeHwe K OKCUAY Kalbllvsl, OKCHUAY KPEMHHsS W BOJE, YaCTHUIbl, KOTOpBIE
BKJIFOYAIOT THIPAT CUJIMKATa KaJbIMs, MOTYT BKJIIOYaTh JAPYrHe KOMIIOHEHTBI, TaKHe Kak
KaTHOHBI METAJJIOB, aHHOHBI (Takue Kak pocdat) u Tomy nogodHoe. OnHAKO MPENNOYTHTEIBHO,
yTo0bl yactubl Bkroyanu CaO, SiO; 1 BoAy B KOJMWYECTBE, paBHOM, TIO MeHbInel mepe, 70%
Mo Mmacce dactul, Oojiee MPEeNrnoYTUTETbHO, TO MeHblnedr Mepe, 80%, Bce eme Ooiee
NPEANOYTHTENBHO, IO MEeHbLIeH Mepe, 90% u ere OoJee MPeanoYTHTENBHO, IO MEHBIIEH Mepe,
95%. Haubonee mpennoyTHTENBHO, YTOOBI YaCTHIBI COCTOSUIM M3 (WM, TIO MEHBLIEH Mepe,
cocrosiT npenmyiecTBeHHO u3) Ca0, SiO; u BOJBI

Kak mpaBujio, KOMITO3ULIMSL JUIsl YXOJa 3a TOJIOCTBIO PTa HACTOSIIEro H300peTeHHs
BKrouaet ot 0,1 mo 50% mo Macce cuMkara Kanblus, Oonee mpeanouTutenbHo ot 0,2 1o 30%,
HauboJee mpeanouTuTeNbHo, oT 1 10 20% B pacdeTe Ha OOIIYI0 MacCy KOMITO3ULIUH TS YXOJIa
3a TOJIOCTBIO PTa U BKITIOYAIA BCE YKA3aHHbIC HHTEPBAJIBI,

BcnomorarenbHoe CpencTBO ISl OCAXKACHHUS

BcnomorarenbHoe CpeacTBO Uil OCAKIEHUS, MOAXOASIee ISl TPUMEHEHHSI B TAHHOM
U300pETEeHNH, OrPaHUYSHO TOJIBKO B TOHM Mepe, B KaKOW OHO MOKET ObITh MPUMEHEHO B TIOJIOCTH
pra. B mpeanodTUTENHHOM BOIUIOIIEHWH, BCIIOMOTATEIbHOE CPEACTBO MU OCAKICHUS
obecrieurBaer OOJBINOE KOJHUYECTBO MOHOB KaJbIHs B TOJOCTH pTa W MPEACTaBIseT COOOMU
HEIOPOroe W IIHUPOKO PACIpOCTpPaHEHHOE CpPeAcTBO. B OCOOEHHO MNPEeArnoOYTUTETHHOM
BOIUTOICHUH, BCTIOMOTATENIbHOE CPENICTBO ISl OCAKACHMSI IPEACTABIISIET COOON COJTM KaJIbIIHSL.

HUnirocTpaTUBHBIN, HO HE OrPaHHYUBAIONINE MPUMEPHI THUIOB BCIOMOTATEIHHOTO
CpeacTBa IUIsl OCAXKIEHUs, KOTOpPOe MOXKeT OBbITh MPUMEHEHO B IaHHOM H300peTeHHH,
BKJIIOYAIOT, HANPHUMeEp, MOJYTHapaThl Cyiab(aTa Kamblus, Auruapodocdar Kambius, KalbLUN
aTIOMUHAT, Kambluui MoHormapodochar wmm ux cMecu win  uM nomobHoe. B
MPEINOYTUTETFHOM BOIUIOIICHUH, BCIIOMOTATENIbHOE CPEACTBO JUJISI OCAKICHUS MPEACTABIISET
co0oii monyrunpatsl cyibdara Kanbluus, TUruapodocdar Karblus WIH UX CMECH.

Bbruto oOHapy:keHO, YTO MarepHualibl, MPUMEHSEMble B KAaueCTBE BCIIOMOTATEIbHBIX
CPEeNCTB Ui OCAXACHUS B JaHHOM H300pETEHUU, TPEIACTABISIIO CcOO0OW OHONIOTHYecKH
COBMECTHMbIC MAaTEepPHAIbI, H MPETEPIEBACT ObICTPYIO PEAKLIUIO C BOJOH M MOJHYIO pe30pOLunio
Ha TIOBEPXHOCTD 3y0a, CIIENOBATEIHHO, UX MOXKHO HCIOJIb30BATh JUIsl OOJIETYeHHsT OCAXKICHUS Ha
MOBEPXHOCTD 3y0a aKTHBHBIX BEIIECTB JUIS YXOZa 34 MOJIOCTHIO PTa, TAKUX KaK CHJIMKAT KAJTbIIUS
W/WJTH MEJTKOAMCIIEPCHOE CPENICTBO JJIsl OTOETMBaHuUS 3yOO0B.

Kak mpaBuio, KOMHO3UIMS U yXOAa 3a IOJIOCTBIO PTa HACTOSIIEro H300peTeHHs
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Bimouaer oT 0,1 mo 20% mo Macce BCIOMOTaTeNIbHOTO CPEACTBA I OCakKAeHwWs, Oolee
npennoututenbHo oT 0,2 mo 15%, Bce eme Oonee npeanoututensHo oT 0,5 go 10%, naunbonee
npeano4YTuTensHo, oT 1 go 5%, B pacdere Ha OOIIyI0 Maccy KOMIIO3MIMU Ui yXona 3a
MOJIOCTBIO PTa U BKJIFOYAET BCE YKa3aHHbIE HHTEPBAJIBI.

Komnoszuuust st yxoAa 3a MOJOCTBIO pTa MPEANOYTHTENBHO BKJIIOYAET CHJIMKAT
KaJIbLIMSA U BCIOMOTAaTEIbHOE CPEACTBO AJI OCAKAEHHS B MACCOBOM OTHOIIeHuu ot 20:1 mo 1:5,
Oonee npeanoyrurensHo, oT 15:1 no 1:3, Hanbonee npeanoururensHo, ot 10:1 mo 1:1.

Heobs13arenbHble KOMIOHEHTHI

Komnosuuust a5 yxoaa 3a MoJjOCTbIO pTa MOXKET AOMOJHUTEIbHO BKIIIOHYATh YACTHULIBI C
BBICOKUM HHEKCOM pedpakuni. ENMHCTBEHHOE OrpaHHUYeHe B OTHOLIEHUH YaCTHUL] C BBICOKUM
UHZIEKCOM pe(paKIiH, KOTOPOE MOKET OBITh MPUMEHEHO B TAHHOM H300pETEHUH, 3aKII0YaeTCs
B TOM, YTO TO € CaMoe MOJAXOAUT Uil IPUMEHEHUsI B TTOJIOCTH PTa.

C uenpro obecrnieueHHst OTIMYHOTO oTOeHMBaromero 3gpdexra, NpeanouTHTENbHO, YTOObI
YaCTHULbl HACTOSALIETO N300PETEHHs] UMENTN BBICOKUH MHIEKC pedpaKiiy, paBHBIH, MO MEHbLIEH
Mmepe, 1,9, bosee nmpeamodTHTENHHO, IO MeHbIIelH Mepe, 2,0, eme Oojiee MPEAMOYTHTEIHHO, TIO
MeEHbIIIeH Mepe, 2,2, ele Bce eine OoJiee MPennoYTUTENBHO, M0 MEHbIIIeH Mepe, 2,4 u Hanboee
MPEINOYTUTEBHO, MO MeEHbIIel Mepe, 2,5, MakcUMaNbHBIA HHIEKC pedpakiuu YacTHIl C
BBICOKUM HHAEKCOM pedpakuuu, B OCOOCHHOCTH, HE OTPAHUYMBAIOT, U, MPEATNIOYTUTENLHO, OH
noxoaut 1o 4,0.

Kak mpaBmio, uHacTHma C BBICOKUM HWHAEKCOM pe(pakiui BKIOYAET MaTepua,
NOIXOAALINHI 17151 (PU3NIECKOTO U HE3aMEIUIMTENbHOTO YIIYULISHUS XapaKTePUCTHK 3yOOB U, B
ocobeHHOCTH, oTOennBaHUs 3y00B. B 0COOEHHOCTH, MOAXONAIINE MAaTepUaNbl MPEACTABISIOT
cOOOM COJTM METAJUIOB M MPEATIOUTUTENIbHBI COJIH, T7Ie METaJUl BBHIOUPAIOT U3 IMHKA (Zn), TUTaHA
(T1), uupkonus (Zr) nnu ux komOuHarmu. [IpennouTHTENsHO, COMM METAJIOB MPEACTABISIOT
coboii (Wn, Mo MeHbIIel Mepe, BKITFOYAI0T) OKCHI MeTajlia, Takoi kak nuokcun turana (Ti0,),
okcun 1uHKa (Zn0), nuokeun uupkorus (Zr0z) mnmm ux komOuHanmu. Kpome toro, sactuma c
BBICOKUM HHAEKCOM pedpakiuy Takke MOXKET BKJIOYATh OKCHIbl HEMETAJIOB, TaKHe Kak
MoHooKcua kpemuus (Si0).

B mpennmoyruTensHOM BOIUIOIIEHWH, YacTHLIA C BBICOKAM HMHIEKCOM pedpakuuu
BKJIFOYAET OKCHJIbI METAJUIOB, OKCHABI HEMETAJIIOB MJIM UX KOMOMHALIUY B KOJMYECTBE, PABHOM,
no Mesbinelt mepe, 50% mo macce wacTulbl u, OoJee MPENNOYTUTEIBHO, 0 MEHbINEH Mepe,
70%, Bce eme Oosee mpennodtuTesbHO, OT 80 Mo 100% u, Hanbosee MPEANOYTHTENBHO, OT 85
1o 95%. B ocoOeHHO mpennoYTUTETHPHOM BOIUIOIIEHHH, YacTHULA C BBICOKHMM HWHAEKCOM
pedpakunn Brmouana, Mo MeHsliedl mepe, 50% moO Macce AMOKCHAA THTaHA, W, HamOoiee

npennoututenbHo, oT 60 mo 100% mo macce OUOKCHAA THUTAaHA, B pacdyere Ha OOIIYID Maccy
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YaCTHULIbI C BBICOKMM HHIEKCOM pedpaklMy U BKIIIOYANa BCE YKa3aHHbIE HHTEpPBaJbl. B npyrom,
0COOEHHO TMPEONOYTHTEIbHOM BOIUIOLIEHHH, YacTHLbI C BBICOKAM HMHIEKCOM pedpakiuu
NPEACTaBISIIOT OO0 cnabopacTBOPUMBIE WIIM HEPACTBOPHMBIE B BOJE YaCTHLbI, HO HauboJjee
NPEANOYTUTENBHO, HEPACTBOPUMBIE B BOAE YaCTHILIBI.

B npeamodTtuTeNnbHOM BOIUIOINEHWH, YAacTHLbI C BBICOKUM HHIEKCOM pedpakuuu
MPEICTABIISIFOT COO0M CoKHBbIe YacTribl. MHIeKe pedpakiiuu CI0KHOM YaCTHIIBI, BKIFOYAIOIIEH
OoJpIIe OTHOTO MaTepHaja, MOXKET OBbITh PACCUMTAH Ha OCHOBE IMOKa3aTesell MpeoMIICHUs |
OOBEMHBIX JIOJIEH KOMIIOHEHTOB C IMOMOIIBI0 Teopuu 3((HEeKTHBHONW Cpeabl, KaK OIMUCAHO,
Harpumep, B WO 2009/023353.

CrnoxHast yacTHLa BKIIFOYAET CEPALICBHHY M3 TEPBOTO KOMIIOHEHTA U TIOKPBITHE H3
BTOpPOro KoMmmoHeHTa. Kak mpaBmio, CepALieBHHA CIIOXHOH YacTUIbl BKJIIOYAET MaTepHal,
MOIXOAALINHN 1151 (PU3NIECKOTO U HE3aMEIUTMTEIbHOTO YIYYIIEHHsI XapaKTePUCTUK 3yOOB H, B
ocobeHHocTH, oTOenuBaHus 3y0oB. OCOOEHHO MOAXOISAIINE MaTepPHaNbl MPENCTABISIOT COOOM
COJIM METAJIJIOB M MPEINIOYTHTEIBHBI COJIH, T7le METAJ BBIOMpAroT 13 1uHKA (Zn), Turana (Ti),
IUPKOHUS (Zr) wnn ux KoMOuHanmu. IIpeanodtuTenbHO, COib MeTailia MpencTaBisieT coOoi
(vnu, MO MeHbLIeH Mepe, BKIII0YAaeT) OKCU MeTajia TakuM Kak auokcuna turada (T102), okcun
muHKa (Zn0), nuokcun umpkonus (ZrOz) mnm mx xomOuHammu. Kpome Toro, cepaieBrHa
CJIO)KHOW YaCTHULIbI TAKXXe€ MOXKET BKIOYaTh OKCHIbl HEMETAJUIOB, TaKHE€ KaK MOHOOKCH]
kpemHus (Si0).

CepaoueBuHa CJIOKHOM 4YaCTULIB, KaKk TMPABWIO, cOCTaBisieT oT 3 g0 98%, u,
MPEINOYTUTENBHO, OT 6 10 65%, u, Hambojee mpeanmoutuTenbHo, oT 10 mo 55% mo macce
CJIO’KHOM YacCTHIBI, B pacyeTe Ha OOLIYI0 MAcCy CIIOKHOM YaCTHLIBI M BKIIFOUAJIa BCE YKA3aHHBIC
UHTEpBalbl. B NpeanodYTuTenbHOM BOIUIOIIEHUM, CEPALIEBHHA BKIHOYAaeT OKCUAbI METaJUIOB,
OKCHJIbI HEMETAJUIOB MJIM MX KOMOWHAIIMY B KOJIMYECTBE, PAaBHOM, MO MeHbnell mepe, 50% mo
Macce CepAleBUHBbI, u Oojiee MPENNOYTUTEIHHO, MO MeHbimeld Mmepe, 70%, Bce eme Ooee
npeanouyrutensHo ot 80 mo 100% u, Hanbosee mpeanodTuTeNnsHO, oT 85 1o 95%. B ocobenHo
MPEANOYTUTEIBHOM BOIUIOLIEHNH, CEpPALIEBHHA BKJIIOUYAET, 1Mo MeHblied Mepe, 50% mo macce
OUOKCHUJ TUTaHA, U HauboJiee nmpeanoyTutessHo, ot 60 1o 100% mo mMacce AMOKCHI THUTAaHA, B
pacdere Ha OOIIYIO0 MacCy MepBOro KOMIOHEHTA CEPALICBUHBI.

BTopoii KOMITIOHEHT, MOKPBITHE, BKIOYAET MaTEPHAN, MOIXOASIIIUHN T IPUKPETUICHUS K
3yOHOH 5Many, NeHTUHY Hin K obonM. Kak mpaBuiio, MaTepua MOKPBITUS BKJIIOYAET 3JIEMEHT
KaJbIUl, U HeoOsI3aTeNIbHO, APYrHe METAJIbI, TAKHE KaK KaJIui, HATpUl, aFOMUHUHN, MarHui, a
TAKXXe€ MX CMECH, TOCPEICTBOM KOTOPBIX OOECTIEUMBAIOT TaKUE HEOOs13aTeNIbHbIE METAJUIbI KAk,
Harpumep, Cyb(aTel, JAKTAThI, OKCUABI, KapOOHATh! WK cuiukaThl. Heobs3arenpHo, MaTepual

MOKPBITUSL MOXKET TMPENCTaBIATh COOOM OKCHA AaOMHUHUN WM OKCUA KpeMHus. B
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NPEANOYTUTEIBHOM — BOIUIOIIEHHH, MaTephajl TIOKPBITHS MOAXOAWT NS  OOecrevYeHus
OMONIOTUYECKOTO HJIM XHMHYECKOTO VIYYIIeHHs 3y0OB, KOTOpPO€ NPEACTaBIsieT COOOM
IONTOCPOYHOE VYIy4lIeHHe (HampuMmep, NPHUBOAsIMEe K OOpPa3OBaHUIO THAPOKCHAINATHUTA).
IIpeanoyTurensHO, MPUMEHEHHOE MOKPBLITHE BKIIOUYAEeT, MO MeHblieil mepe, 50% mno Mmacce
3JIEMEHTAPHOrO KaJbLMs, U HauboJsiee MPEeANOUuTHTEIbHO, M0 MeHbIIel Mmepe, 65% 1o macce
3JIEMEHTAPHOrO KalbLil B pacueTe Ha OOLIyHd Maccy MeTaula B TOKPBITHH. B 0ocoGeHHO
MPEANOYTUTEIBHOM BOIUIOLIEHUY, AOJSA MeTajula B MOKpeITUH cocTasiseT oT 80 no 100% no
Macce 3JIEMEHTAPHOTO KaJbLMM, B pacdyere Ha OOMIYI0 MacCy MeTajyla BO BTOPOM KOMIIOHEHTE
MIOKPBITHSL M BKJIFOYAET BCE YKA3aHHbIE MHTEPBAIbL. B ApyromM, 0COOEHHO MPEaNOYTHTEIBHOM
BOIUIOLIEHUH, CEPALEBHHA W TMOKPBITHE CIAa0OPacTBOPUMBI WIIM HEPACTBOPUMBI B BOJAE, HO
HanboJiee MPEeNNoYTHTEIBHO, HEPACTBOPUMBI B BOZE.

B oco0enHHO keraeMOoM BOIUIOIIEHHH, BTOPOH KOMIIOHEHT MOKPBITHS MOKET BKJIIOYATD,
Harnpumep, Kanblus (ocdara, Kamblys TIFOKOHAT, OKCHA KaJbLMs, KaJbLUs JAKTAT, KaJbIIHs
KapOOHAT, KajbLUs THIPOKCHA, KaJbIMA CyabdaT, Kaablus KapOOKCHMETHIILEILIONO3Y,
KaJbLUs aJbIUHAT, KaJbLMEBbIE COJN JIUMOHHON KUCIOTBI, CUJIMKAT KaJbLUs, UX CMECH WU UM
nonoOHoe. B npyrom skeixaeMoM BOIUIOIIEHWH, MCTOYHHK KaJbLHS B TOKPBITHH BKJIOYAET
CUJIMKAT KaJbLIMSL.

B eme onHOM MpennoYTUTENBHOM BOIUIOLIEHUH, MOKPBITHE MOET BKIJIIOYATh 3JIEMEHT
KaJbLUs, KOTOPBII MPOUCXOAUT U3 HEPACTBOPUMOIO CHJIMKATa KajbLUs, NMPUCYTCTBYIOIIErO B
Ka4ecTBe COCTaBHOIO MaTepuaja B okcuze kanbiusi-okcune kpemuus (Ca0-Si10;), kak onmucaHo
B MEXIYHapOAHBIX NATEHTHBIX 3asBKaxX, OMyOJukoBaHHBIX kKak WO 2008/015117 m WO
2008/068248.

Ecnu B xauecTBe MOKPBITUS IPUMEHSIOT KOMIIO3UTHBIN MaTepuall CUIMKaTa KajabLus, TO
oTHOWeHNe Kanblus K KpemHuto (Ca:Si) mosker ObITh paBHO oT 1:10 mo 3:1. OtHOmenue Ca:Si
NPEANOYTUTENBHO paBHO OT 1:5 mo 2:1, u Oonee nmpeamourutensHo, oT 1:3 no 2:1, u Haubonee
MPEANOYTUTENBHO, TpUMepHO OT 1:2 no 2:1. Cunmkar Kajaplys MOXET BKJIIOYaTh MOHOCHJIUKAT
KaJblUMs, OMCHUIMKAT KaJblMs WM TPHUCUJIMKAT KaJbLMSA, B PE3yJIbTaTe 4Yero COOTHOLIEHHS
kanbuus K kpemamto (Ca:Si) cienyer moHUMaTh Kak COOTHOIIEHHUS aTOMOB.

OObryHO, TO MeHbInedr Mepe, 30% mIOmMAan BHEIIHENW TOBEPXHOCTH TEPBOTO
KOMIIOHEHTa CepJLIEBUHBI MOKPHITO BTOPHIM KOMIIOHEHTOM IOKPBITHS, MPEANOUTUTENBHO, IO
MeHbInel Mepe, 50% cepALeBUHBI TOKPBITO MOKPLITHEM, HanOOJIee PEANIOUTUTENbHO, OT 70 10
100% muomanyu BHEIIHEH MOBEPXHOCTU MEPBOTO KOMIIOHEHTA CEPIALIEBUHBI IMOKPBITO BTOPBHIM
KOMITOHEHTOM TOKPBITHSL.

B o0co0eHHO mpeanoYTHTENBHOM BOIUIOIIEHHH, YacTHLA C BBICOKUM HMHIEKCOM

pedpakuuy npeacTapseT COOOW TUOKCUA TUTAHA, TOKPHITHIA CUIMKATOM KaJIbIUS.
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Yactuiel ¢  BBICOKMM HMHIEKCOM pedpakuuu B COOTBETCTBHH C  HACTOSIIAM
n300peTeHneM MOryT OBITh pa3IUuYHBIX pa3MepoB u  ¢opm. YacTHubl MOryT OBITh
cpepuuecKUMH, TUTACTHHYATBIMU WM HENpaBWIbHONW (OopMbl. JluaMeTp 4acTHI[ C BBICOKHM
UHJIEKCOM pedpakuuu 9acto paBeH oT 10 HM 10 MeHee YeM 50 MUKpOH, U IPEATOYTUTENBHO, OT
75 aM 10 menee 4yeM 10 mukpoH. B 0coOeHHO MpPenmOYTHUTENHPHOM BOIUIOIIEHUH, JUAMETP
yactul paseH oT 100 HM A0 5 MHMKpPOH, BKJIIOYasl BCE YKAa3aHHbIE MHTEpBaJbl. I CIOXKHBIX
YaCTHULl, B MPEANOYTUTENBHOM BOIUIOLIEHUH, 10 MeHbluel Mepe, 40%, U NpeAnovYTUTENbHO, MO0
MeHbineli mMepe, 60%, u Hambonee mpennoyTHTENbHO, OT 75 mo 99,5% nuamerpa CIOKHOM
YaCTHULIbI IPEACTABISIET COOOH CEpALIEBHHA, BKJIOYAs BCE YKa3aHHbIE HHTEPBAJIBI.

Kak mpaBuio, KOMIO3WLUS AJsl yXOZa 3a MOJIOCTBIO PTa HACTOSIIEro HM300peTeHus
BKrouana ot 0,25 no 60%, u npeanoururenbHo, oT 0,5 1o 40%, u HauboJee MPEATOYTHTENHHO,
ot 1 mo 30% mo mMacce 4acCTHI] ¢ BBICOKMM HHIEKCOM pedpakiiiu, B pacdyere Ha OOIIyI Maccy
KOMIIO3ULIMH AJI yXOA4a 32 MOJIOCTBIO PTa U BKJIIOYAJIA BCE YKA3aAHHBIE UHTEPBAJIbI.

Ecnu yacTunbl ¢ BBICOKUM WHAEGKCOM pe(pakLi{ BKJIOYEHBI B KOMIIO3HLIUIO IS yXOa
32 MOJIOCTBIO PTA, OTHOCHUTENIBHOE MAacCOBOE OTHOLICHHME CUJIMKAT KajbLMs K 4acTULAM C
BBICOKUM HMHIEKCOM pedpakLuu MOKeT BapbupoBath oT 1:10 no 4:1, mpegnouyrurensHo, ot 1:5
1o 3:1, Haubojee MpeAmoOYTUTENBHO, OT 1:3 10 2:1.

brito  oOHapyXeHO, YTO KOMITO3UIMS JUIA yXOJa 3a TMOJIOCTBIO pPTa HACTOSIIEro
u3o0peTeHust crnocoOHa oOecrnmeynBaTh peMUHEpATU3alnuio 3yO00B 0e3 BKJIIOYEHUS UCTOYHHUKA
docara B camy xommosunmro. He skemass ObITh CBA3aHHBIMU TEOPHUEH, aBTOPBI HACTOSIIETO
n300peTEeHNs] CUUTAIOT, YTO 3TO MOJKET HMETb MECTO, IMOTOMY 4YTO CHJIMKAT KaJbLHs B
KOMITO3UIIMK JJIsl TIOJIOCTH PTa HACTOSIIEro H300peTeHwsi pearupyer ¢ uoHamu Qocdara B
cmone wwmu  Si-OH-rpynmer  moryr  obnamate cpoxnctBoMm k uoHam Ca B 3yfax.
BcnomorarenpHOe CPENCTBO ISl OCAKACHUS HACTOAIIETO M300pETEHHs YAy4IIaeT OCAKACHUE
CHJIMKATa KaJbLUs Ha MOBEPXHOCTHh 3y0a. Eciam uHacTHLbI C BBICOKHM HHAEKCOM pedpaxiiu
BXOAAT B KOMIIO3ULHIO ISl YXOJa 3a MOJIOCTBIO PTa, PEMHMHEpANu3alus CUIMKATa KalabLus
BOKPYI' YaCTHUIIbl JOMOJHHUTEIBHO CHOCOOCTBYET OTJIOKEHHIO HYACTHIl HAa TMOBEPXHOCTH 3y0a
MyTeM MOBBILIEHUS UX YCTONUHUBOCTH K CIABUTAIOLIEN CHUIIE.

Takum 00Opa3oM, B OJHOM W3 BOTUIOIIEHUN KOMIIO3HMIIUS MOKET OBbITh B 3HAYUTEIBHOMN
cTereHn ¢cBOOOIHA OT UCTOYHHKA (ocdara.

JInst BOOHBIX KOMIIO3ULHHN (T.€. KOMIIO3HLIHMIA B 3HAYUTENIbHON CTENMeHU CBOOOIHBIX OT
BOJIbI) WIIH ABYX()a3HBIX BOAHBIX KOMIIO3ULUH, MPEAMIOYTUTENBHO BBOAUTD UCTOYHUK (ocdara B
KOMIO3HULHIO.

Uctounuk ¢ocdara, KOTOpBIH MOXKET OBITh NPUMEHEH B JaHHOM H300peTeHHH,

OTpaHU4YCH TOJIBKO OO0 Takoi CTCIICHH, YTO TO K€ CaAMOC€ MOIKET OBITh NMPUMEHEHO B KOMITIO3ULINH,
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MOJXOAALIEH ISl TPUMEHEHUST B TOJIOCTH pTa. WIUTIOCTpaTUBHBIE MPUMEPHI THIIOB MCTOYHHKA
¢docara, moxxomsmero A NMPUMEHEHHs B JAHHOM HM300pETEHHMH, BKJIIOYAIOT TPHUHATPHS
docdara, moHoHatpusi auruapodocdara, auHatpusi runpodocdara, Hatpusi mupodocdara,
teTpaHatpusi nmpodocdara, HaTpus rekcameradocdara, Tpukamus Gocdara, MOHOKAIUSL
muruapodocdara, nukanus ruapodocdara, ux cMmecu wid UM noaobHoe. Mcrounuk ¢ocdara
NPEANOYTUTENBHO MPEACTABIISET COO0H BOAOPACTBOPUMBII HCTOUHHK (ocdara.

IIpn nmpumeHennu, UCTOYHHK (ocdara, kak mpaBuio, cocrasisser or 0,5 mo 22%, u
npennouTuTebHo, ot 2 no 18%, u Haubonee mpeamoututensHo, oT 4 mo 16% mo macce
KOMIIO3ULIUH JJIsT YXOJIa 32 TOJIOCTBIO PTA, B pacdyere Ha OOLIYI0 MacCy KOMIO3HLIUU IS yXOna
3a MOJIOCTBIO PTa M BKIJIOYANIA BCE YKA3aHHBbIC MHTEPBAIBL. B MpeanoYTuTenbHOM BOILIOLICHUH,
NPUMEHEHHbIH MCTOYHUK (pocdara mpencrasmiser codoit TpuHatpust ¢ochaTa U1 MOHOHATPHS
muruapodochaT B MacCOBOM  COOTHOILIEHWHM TpuHatpus Qocdara K  MOHOHATPHUIO
muruapodocdara pasaom ot 1:4 nmo 4:1, mpemnmourturensro, ot 1:3 mo 3:1, m Hambonee
NPEANnOYTUTENbHO, OT 1:2 po 2:1, BKIOYAas BCE OTHOLUEHHUS, BXOIAIIME B YKa3aHHbIE
IMana3oHbL.

Kommo3nnust HacTosiero n300peTeHns mpeacTaisieT co00 KOMITO3HUIMIO [UIS yXO/a 3a
MIOJIOCTBIO PTa M, KaK MPaBUIIO, BKIOYAET (PU3HONIOrHYECKH MpHeMyeMblii Hocutenb. Hocurens
NPEANOYTUTENBHO BKJIIOYAET, 10 MEHbIIEH Mepe, MOBEPXHOCTHO-aKTUBHOE BEIIECTBO,
3aryCTUTENb, YBIAXKHSIIOIEE CPEACTBO UM UX KOMOWHALHHL.

[IpennoyTHTEeNpHO, KOMIO3ULIUS U YXOAa 32 MOJIOCTHIO PTa BKJIIOYAET MOBEPXHOCTHO-
AKTUBHOE BeIIeCTBO. [IpeamouTuTenpbHO, KOMITO3ULIMS BKJIIOYaeT, Mo MeHbleh mepe, 0,01%
MOBEPXHOCTHO-aKTUBHOIO BEILIECTBA IO Macce KOMIIO3MLMH, Ooyiee MPEANOYTUTENbHO, MO
menbieit mepe, 0,1% wu Haubonee mpenmoututensHo ot 0,5 mo 7%. Ilogxopsimue
MOBEPXHOCTHO-AKTUBHBIC BEIIECTBA BKJIIOUAIOT AHHOHHBIE MOBEPXHOCTHO-AaKTUBHBIE BEILECTBA,
TaKWe KaKk HAaTPUEBbIe, MAarHueBble, AMMOHHIHBIE WM 3TaHONaMuHOBble conn Cg-Cis-
ankwicynbharoB (Hampumep, Hatpus gaypuicyibdar), Cs-Cigz-ankuicynb(HoCyKIUHATHI
(mampumep, Hatpus puokTHiCyibdocykumuHaT), Cs-Cig-ankmicyibdoarnerarsl (Takol Kak
Hatpusa  jaypuicynedoanerar),  Cg-Cig-ankmncapko3uHatel  (TakOW — Kak  HATpHUi
naypuncapkosuHar), Cg-Cis-ankundocdars (KOTOpble HEOOSI3aTENBHO BKJIFOYAIOT BILIOTH 10 10
€IUHUL] JTHJIEHOKCHIA W/WIM TPONMICHOKCHAA) U CYNb(aTHPOBAHHBIE MOHOTIHLIEPHUIBI.
Jlpyrue noaxonsimne noBepXHOCTHO-AKTHBHBIE BELIECTBA BKIIIOYAIOT HEMOHHbIE TIOBEPXHOCTHO-
aKTHUBHBIC BEINECTBA, TAKHE KakK, HEOOS3aTEeNbHO, CJIOXKHBbIE 3(PHPBI MOJUITOKCHINPOBAHHBIX
JKUPHBIX KHCJIOT CcOpOUTaHa, ATOKCHIIMPOBAHHBIE JKUPHBIE KHCIOTBL, CIIOXKHBIE 3(HUPHI
MOJIM3TUIICHTJIUKOJIS, STOKCHJIATHl MOHOTJIMLEPUAOB JKUPHBIX KUCIOT U AUTJIULEPUABL, U OJOK-

COTIOJIUMEPBI STHUJIEHOKCHIA/TIPOTIMIIEHOKCHIA. Jlpyrue moaxonsiine MoBepXHOCTHO-aKTHBHBIC
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BEIIIECTBA BKIFOYAIOT aM(OTEPHbIE MOBEPXHOCTHO-AKTHBHBIE BEIIECTBA, TAKHE KaK OETaWHbI UIIH
cynabpoberanHbl. Moryr OBITH TakkKe NPUMEHEHbI CMECH JIFOOBIX W3 OIMUCAHHBIX BBIIIE
MaTepuaioB. bojee NPEANOYTUTENHHO, MOBEPXHOCTHO-AaKTHBHOE BEINECTBO BKJIOUAET WU
npeacTaBisieT CcoOOW aHMOHHOE MOBEPXHOCTHO-aKTHBHOE BeEIEecTBO. IIpenmnouTHTebHble
AHMOHHBIE MMOBEPXHOCTHO-AKTUBHBIC BEILIECTBA MPEIACTABISIOT COOOW HaTpws Jaypuicyibdar
W/ua  HaTpus noAenmnOeH3oJcyIbpoHar. Haubonee mnpeamoyTHTeTpHOe MOBEPXHOCTHO-
AKTUBHOE BEIIEeCTBO MPEACTABIIICT COOOH HATPUs aypriiCyibdar.

3arycTurens Tak:Kke MOXKET ObITh IPUMEHEH B JAHHOM U300PETEHNH U OTPAHHYEH TOJIBKO
CTETEHBIO, B KOTOPOH OH MOKET OBbITh TOOABJIEH K KOMIIO3ULIUH, MOIXOASIIEH Al TPUMEHEHHSI
B MOJIOCTU pTa. MIUTIOCTpaTHBHBIE NPUMEPHI TUIIOB 3aryCTUTENEH, KOTOpble MOTYT OBITh
MPUMEHEHbl B JAHHOM H300pETEeHUH, BKIIIOYAIOT HATpusi KapOokcuMmetmiuemntonody (SCMC),
THOPOKCUATUIILCIUTIONO3Y,  METHIILEIUTION03Y,  3THJIEIUTIONIO3y, TPAarakaHTOBYK) — Kamenb,
apaBUHCKYI0 KaMmenb, KaMenb Kapaiis, HaTpusl aJblHHAT, KapparuHaH, TyapoOBYIO KaMesb,
KCaHTAHOBYIO KaMellb, UPJAHICKUH MOX, Kpaxmall, MOAU(UIIUPOBAHHBIN Kpaxmal, 3aryCTUTENN
HA OCHOBE OKCHJAa KPEMHHS, BKJIOHUAs a’pOreiyd OKCHIAa KPEMHHUS, MAarHUi aJFOMOCHJIMKAT
(marmpumep, Veegum), kapOoMepsl (TIONEPEUHO-CIIUThIE AKPHIIATHI) U MX CMECH.

Kak mpaBuiio, mpennouTUTeNbHbl HATPUH KapOOKCUMETHIIIIEIUTION03a W/ Kapbomep.
Ecnu npumenstor kxapbomep, TO JKeNaTeIbHbI KapOOMEphl, HMEIOIIHE CpeIHEeBECOBas
MOJIEKYJIIPHYIO Maccy, paBHYI, o MeHblneil mepe, 700000, u mpennouTUTENBHO, KapOOMepHl,
UMEIINNe MOJIKYIIIPHYI0 MacCy, paBHyl, no MeHbimed wepe, 1200000, u Hambomnee
NPEANOYTUTENBHO, KapOOMepBl, HIMEIOLINE MOJIEKYJSIPHYIO MacCy, paBHYIO, IO MEHbIIEH Mepe,
npumepro 2500000. Cmecu kapOOMEpOB TakKe MOTYT ObITh MPHUMEHEHbl B HACTOSILIEM
TOKYMEHTE.

B 0cobeHHO TpeArnouTHUTENHPHOM BOIUIOIIEHHH, KapOoMep TMpencTaBiisieT CoOOH
Synthalen PNC, Synthalen KP wmu ux cmecu. OH OblT ONHMCAaH KaK TOMEPEHYHO-CINUTAS
MOJIMAKPUIIOBAsT KHUCJIOTa C BBICOKOW MOJIEKYJISIpHOH Maccoh u uaeHtudunupyemas mo CAS-
HoMepy 9063-87-0. /laHHbBIE TUNBI MATEPUAIIOB KOMMEPYECKH NOCTYMHBI Y TAKMX NOCTABLINKOB
Kak «Sigmay.

B npyroMm, 0COOEHHO MPENNOYTHTENIBHOM BOIUIOIIEHUH, NPUMEHEHHAs HaTpHuh
kapOokcumermnuesutoiosda (SCMC) npencrasisier cobori SCMC 9H. Ona Obuia onmcaHa Kak
HATPHUEBAs COJIb MPOU3BOIHOTO LEJITIOJIO3bI ¢ KAPOOKCHUMETHIIbHBIMU TPYIITAMH, CBS3aHHBIMHU C
THIPOKCUTPYIIIAMU TIFOKOTIMPAHO3HBIX MOHOMEPOB OCHOBHOH LENH U UACHTHPHUIHUPYETCS T10
CAS-Homepy 9004-32-4. AHanoru4HOE M3JIENEe MOKHO HAlTH Y TAKUX MOCTABIIMKOB, Kak Alfa
Chem.

3arycturenb, kak mnpaBmio, cocraBiuier or 0,01 go mpumepHo 10%, Oonee
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npennoururebio, oT 0,1 mo 9%, u, Hambonee mpeamoututenbhHo, ot 1,5 no 8% mo macce
KOMITO3UIIMH JIJIs1 YXOJIa 3a TOJIOCTBIO PTa, B pacyeTe Ha OOy MacCy KOMIO3UIIUH U BKJIFOYAET
BC€ YKa3aHHbIC HHTEPBAJIbI.

Ecnu xomMnosuimsi Ayt yxoaa 3a TOJIOCTBIO PTa JAHHOTO W300pETeHHs! MPEICTaBIISIET
coboii 3yOHYIO macTy wiu 3yOHOH renib, TO 3aryCTHTENb, KaK MPABUJIO, UMEET BS3KOCTh OT
npumepHo 30000 no 180000 cantumnyas, u npeanoyrurensHo, oT 60000 go 170000 cantunyas, u
HauboJee npeano4YTuTeapHO, oT 65000 mo 165000 canTHyas3.

INonxonsuye yBaaXXKHATETN MPEANOUYTUTEIBHO MPUMEHSIOT B KOMITO3HIIHS JIJIsT yXO4a 3a
MOJIOCTBEO PTa HACTOSIIETO M300PETEHUs, U OHU BKJIIOYAIOT, HAMPUMED, TIHIEPUH, COPOUTON,
MPOMIJICHTJINKOJ b, TUTPOIMJICHIJINKONb, AUTJIMLEPUH, TPUALIETHH, MHUHEPAJIbHOE MACJo,
MOJIMATHJICHTJIUKOJL (nipennouruteibHo, PEG-400), ajnkaHAWojbl, Takue Kak OyTaHAMON U
TFeKCAHIUOJ, 3TAHOJ, TMEHTWIEHIJIMKONb WIM UX CMeCh. [JHUEpUH, MOIU3THIICHIJINKOIb,
COPOUTON WITH UX CMECH MPEACTABIISIOT COOOH MPEANMOYTUTENbHBIE YBIIAXKHUTEIH.

VYBIaxHAOIIEe CPEACTBO MOXKET MPUCYTCTBOBATh B Auana3zoHe ot 10 mo 90% mo macce
KOMIIO3UIIMH TSI YXOJa 3a MOJIOCTBIO pTa. bojiee mpenmnoyTUTEIbHO, YBIAKHSIOMEE CPEICTBO
HocHTeNsl coctaBisieT oT 25 no 80%, u Hambonee mpenmodrutenbHO, oT 45 no 70% mo macce
KOMITO3UIIMH, B pacyeTe Ha OOIIyI0 MacCy KOMIIO3HUIIMH U BKJIOUYAIa BCE YKa3aHHbIE HHTEPBAJIbI.

Kommnosunwst 1y1st yXxoaa 3a MOJIOCTHIO PTa HACTOSIIErO U300PETEHUS] MOXKET CONEPIKaTh
MHO3KECTBO APYTrUX WHTPEANEHTOB, KOTOPBIE SIBJISIFOTCSl OOINENMPUHSTBIMU B JAaHHON oOjacTw
TEXHUKU ISl yIy4IIeHUs] PU3NIECKUX CBONCTB U MPOU3BOIUTEIBHOCTH. J[aHHbIE WHTPEANEHTHI
BKJIFOYAIOT TPOTUBOMHUKPOOHBIE CPEICTBA, MPOTHBOBOCIAJIUTEILHBIE CPENCTBA, CPEACTBA
NpOTUB Kapueca, Oydepbl TPOTUB 3yOHOro HajleTe, HCTOYHUKU (HTOpPA, BUTAMUHBI,
PACTHTENIbHBIE SKCTPAKTHI, IECEHCUOMITU3UPYIOLINE CPENICTBA, CPEACTBA MPOTUB 3YOHOTO KaMHS,
OMOMOJIEKYJIbI, apOMATHU3aTOPbI, OEJKOBbIE MaTepUajbl, KOHCEPBAHTBI, CPEACTBA, MPHUAAIOIINE
HENPO3PavYHOCTh, Kpacutenu, pH-peryaupyrome areHTsl, OACIACTUTENH, MaTepraibl B Gopme
aOpa3uBHBIX YACTHIL, TOJHMMEpPHbIe coenuHeHus, Oydepsl u comm mia Oydepmsanmm pH u
MOHHOM CUJTbI KOMITO3ULIMH, U UX cMecU. Takue MHrpearueHThl, KaK MPaBUJIO, 1 B COBOKYITHOCTH
cocTaBJisitoT MeHee ueM 20% 1o Macce KOMITO3ULMM, U npeanouturenabHo, ot 0,0 mo 15% mno
Macce, U Haubosiee npeanouytutenbHo, ot 0,01 mo 12% mo macce KOMMIO3WINK, BKIFOYAsl BCE
yKa3aHHbIE HHTEPBAJIbI.

Komnosunwmst ansi yxoga 3a TMOJOCTBIO pTa JTAHHOTO H300peTeHUsT MOXKET ObITh
NpUMEHeHa B Crnocobe peMHUHepanu3ald W/WIM CHUKEHHS YyBCTBHTENBHOCTH W/WJIH
otOeuBaHus 3yOOB MHIWBHIYYMa, BKJIIOYAIONEM HAHECEHHE KOMITO3ULIUS, TI0 MEHBINEH Mepe,
Ha OJIHY MOBEPXHOCTh 3yO0B MHIMBUAYYMA. KOMIO3HUINIO )i yXO/Aa 3a TIOJIOCTHEO PTa JAaHHOTO

I/1306peTeHI/I$I MOKHO  AONOJHUTCJIBHO WK  AJIBTCPHATHUBHO INPUMEHATH B KAaUCCTBEC
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JIEKapCTBEHHOTO CPEACTBA W/WIIM MPHUMEHSATh B MPOHM3BOJCTBE JIEKAPCTBEHHOIO CPENCTBA LIS
obecrieueHHst TOJNB3bl MPHU YXOJE€ 3a TMOJIOCTBIO PTa, KaK OMHMCAHO B HACTOSIIIEM JOKYMEHTE,
TAKOH Kak JJisl peMHUHEepaJn3aluy 3yOOB MHIUBUAYyMa. AJIBTEPHATHBHO M MPEANIOUTUTEIBHO,
NPUMEHEHHE He MPENCTaBIIsAeT cOO0H TepaneBTHIECKOe MPUMEHEHHE.

B mpennouTHTENHHOM BOIUIOINEHHH, KOMIIO3ULMS JUIA YXOZa 3a TMOJIOCTBIO pTa
npencTasisier coboi MOHO(a3HYIO O€3BOTHYIO KOMIIO3UIIHIO.

B npyrom mpeamoyTHTeNbHOM BOIUIOIIEHUH, KOMIIO3HMLIUS Uil YXOJa 3a MOJIOCThIO PTa
npezncTasisier co00i IBYyX(pa3HYI0 KOMITO3UIHIO, BKIFOYAONIYI0 HCTOYHUK KaJIbLUS U HCTOYHUK
¢docdara, B KOTOPOI CHIIMKAT KaJIbLIUS U BCIIOMOTATENBbHOE CPENCTBO IS OCAKACHUS HAXOISTCS
B KaJbLIMEBOH (pa3e, KOTOpas MPOCTPAHCTBEHHO OTAETEHA OT UCTo4YHHKA (ocdara. JiBe ¢a3bl
¢usnyeckn OTHENeHbl IPYyr OT Jpyra, Haxomsch B He3aBUCUMBIX (asax. JlocraBka IBYX
He3aBUCHUMBIX (a3 10 3yO0OB MOXKeT OBITh ONHOBPEMEHHON WM MocienoBaTenpHOH. B
NPEANOYTUTENBHOM BOTUIOLIEHUH, (a3bl JOCTABISIOT OAHOBPEMEHHO.

Kakx mpaBuio, nByx(asHyH KOMIO3UIMIO IOCTaBJSIOT C IMOMOINBIO JBOWHOHN TyOBI,
UMEoIIeH MepBblii OTCEK A MepBo (pasbl, BKIFOYAIOIIEH UCTOYHHUK KaJbLUs, U BTOPOIH OTCEK
s BTOpOH (as3bl, BKIOYAIOIEH HMCTOYHHMK (ocdaTa, YTO [enaeT BO3MOKHBIM COBMECTHYIO
SKCTPY3HIO ABYX (pas.

B mnpeamodtuTensHOM BOIUIOINEHHWH, Takas IBOWHAsS Ty0a MMeEET OAWH U3 OTCEKOB,
OKpY>KaroIMui Ipyroil. B Takux BOMMIOMIEHUsX, OfHA (a3a MPUCYTCTBYET B Ka4eCTBE OOOJIOUKH,
OKpyKaromel npyryio ¢asy B cepaueBuHe. B 0OCOOEHHO NPEANMOYTUTETPHOM BOILIOLICHHH,
¢aza, HaXOAAIIASACS B CEPIALEBUHE, BKIIIOYAET UCTOYHUK KaJblMs, U (a3a 000JIOUYKH BKIIOYAET
UCTOUYHUK (ocdara.

B npyrom npennouTHTEeNsHOM BOIUIOLIEHNH, TakKast IBOIHast TyOa UMeeT J1Ba OoTceka OOK
0 OOK BHYTpH OAHOH U TOH ke TyObl. B Takmx BOIUIOIIEHUSX, ABE (Pa3bl BBIAABIUBAIOTCS U3
TpyOKH B BUAE OIHOH, TaKyK SKCTPY3HIO, HA3BIBAIOT «KOHTAaKTHOM 3KcTpy3uei». HacocHas
rOJIOBKa MOXKET OBITh MMPUMEHEHa B TAKOW IBOMHON TyOe IS BBINABIMBAHUS OBYX (a3 U3 TyObl
B BUJI€ OJJHO.

JByx(}azHas kOMIO3WOMA A YXOJAA 32 TOJOCTBIO PTa MOMKET MPENCTaBJATh COOOH
reJIeByl0 KOMIIO3ULIMIO, KOTOpas BKJFOUAET JBE HE3aBHCHUMbIE TreieBble (a3bl, MEPBYIO,
BKJIFOYAIOIIYI0 UCTOYHUK KaJbIHs, ¥ BTOPYIO, BKIHOYAOINYK HCTOYHUK (ocdara. Cpeactso
JIOCTaBKM MOJKET BKJIFOYAThb BATHBIA CTEP)KEHb HJIM Kaly, Ha KOTOPbIE HAHOCAT HMCTOYHHK
KaJbLHs U ICTOUYHUK (ocdaTa, mepes TeM, Kak Kary NPUBOISAT B KOHTAKT € 3y0amu.

Kak mnpaBuio, KOMIO3HMLHMIO YIakoBbBalOT. B ¢opme 3yOHONH macTel wWim rens,
KOMIIO3ULIUSI MOXKET OBITh YIIAKOBaHA B OOBIYHBIN MIACTUKOBBIN JJAMUHAT, METAJUIMIECKYIO TYOY

WIN OIHOKaMepHBbIN no3atop. To ke camoe MOKeT ObIThb HaHECEHO Ha TOBEPXHOCTH 3y0OB C
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MIOMOIIBIO JIFOOBIX (PU3MUECKUX CPENCTB, TaKMX Kak 3yOHas IIeTKa, KOHYHMKA Tajblia, WIH C
MIOMOIIBIO ANTUIMKATOPa HETIOCPENCTBEHHO K YyBCTBUTENbHOH obnactu. B ¢opme sxuakocT st
MIOJIOCKAHUS PTa JKUJAKAs KOMIIO3ULIUS MOXKET OBbITh yIakoBaHa B OyTBUIKY, B MAKETUK WM B
APYrou NOoAXOAAIUNA KOHTEHHEP.

Kommnoznnust Moxker ObITh 3()(EKTUBHOM, Aa)ke €CIU €€ NPUMEHSIOT B €XEeIHEBHOU
npoIenype THUTHEHBbl MOJIOCTH pTa HMHAMBHAyyMa. Hampumep, KOMMO3WIUS MOXKET OBITH
HaHeCeHa Ha 3yObl METKOW /MM €10 MOYKHO MPOTIOJIOCKATh BHYTPH MOJOCTH PTa HHANBUIAYYMA.
Kommnosunust MOKeT, HalpuMep, COMPHUKACAThCs ¢ 3y0aMu B TeYEHHE OT OOHON CeKyHAbI 10 20
yacoB. bonee npeanourutensho, ot 1 cex g0 10 Hacos, Bce ere Oosiee mMpeanodTUTeIbHO, OT 10
cek 10 | vaca u, HanOonee MpeAanoYTUTENBHO, OT 30 cek 10 5 MHUHYT. KOMMIO3UINIO MOKHO
MIPUMEHATh €XKEIHEBHO, HAIPUMED, [JIsl NPUMEHEHHs] MHAUBUIYYMOM OJIMH pa3, ABa pa3a WIH
TpU pa3a B JeHb. ECIM KOMIO3WIMUS UIsI yXOJa 3a IOJOCTBIO pPTa MPENCcTaBysieT coOOi
IBYX(a3Hy0 KOMITO3WIUIO, TO JBE (pa3bl KOMIIO3HIHMHU CMEIIMBAIOTCS BO BPEMsS] HAHECEHUS.
Cwmermmannbie ¢as3pl, Kak MPaBWIIO, OCTABILIIOT Ha 3y0ax Ha mepuoa oT 3 MuHYT 10 10 vacos,
OoJiee MPEANOYTHTENHHO, OT 3 MUHYT 110 8 YacoB. HaHeceHne MOKHO MPOBOIUTE €KETHEBHO.

Crnenyromme mnpuMepsl TNPENOCTABICHbI Uil OOJErdeHUs] TOHUMAHUS HACTOSIIIEro
nu3obperenusi. [IpuMepsl mpenocTaBiieHsl HE A OrpaHUueHust oObema HopMyITel H300peTeHus.

IIpumepsnr

ITpumep 1

JIaHHBIA TpUMep NEMOHCTPUpPYET yiaydineHue 3¢ddexra OTIOKEeHHs Ha MOBEPXHOCTH
3y0a Mpu NMPUMEHEHUH CHJIMKATa KaJbLMs B KOMOWHAIIMM C OCAXKNAIOIINMU CperncTBamMu. Bce
UHTPEIUEHTHl BBIPAKEHBI B MACCOBBIX NPOLEHTaX OT OOWIell KOMIIO3WUIMH, M KaK YPOBEHb

AKTUBHOI'O MHI'PEAHUCHTA.

Tabmuua 1
O6pasiipt
Huarpeauent 1 > 3
Cumukar xaaprusa’ 15 10 10
[Monyruapar cynedara KambUys -- 5 --
Huruapodocdar kampups -- -- 5
I'mvmiepun 85 85 85

- Kommepueckn nocrymubiii cummkar kajeuust (CaSiOs) ot «P.Q.Corporation»
(Sorbosil CA40)

CnocoObt

JUIs OLIEHKH OTJIOJKEHHsI Ha TMOBEPXHOCTU 3y0a, TECTUPYEeMBbIil o0pasell CMEIuBaIu C
BOJIOM B COOTHOWIEHUH 5 I K 10 M BOABI C MOJy4EHHEM CYCHEH3UU. B kadecTBe KOHTPOJA
npuMeHsuH oOpasen 1, BKIFoUaBLINi KoMMepUecKuii crimukat kainbiust (CS) u rmunepuH.

OmaseBble OJOKH KPYITHOTO POraToro CKoTa oOpadaThiBaIM Pa3IMYHBIMH CYCIEH3UIMHU
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MyTEM YHCTKU 3yOOB, CIIEAysl TOMY K€ MPOTOKOJY. DMasieBble OJOKH YHCTHUIIM CYCIIEH3UEH 1ox
anmapaToM IJisi YHCTKH 3y0OB, 0OOpyInOBaHHBIM 3yOHBIMU IIeTkamu. Harpyska Ha 3yOHYIO
merky Obuta paBHa 170 r +/- 5 1, U aBTOMaTH4eckas YMUCTKa padoTana co ckopocTeo 150
00/muH. Ilocne uncTku B TedueHue 1-0if MUH, 3ManeBble OJIOKH MPOMBIBATIH AUCTHILTHPOBAHHON
BOJIOH. 3aTeM 3MasieBble OJIOKHM 3aMavuBaIU B JKHAKOCTH, MMUTHPOBABIIEH KUAKOCTD B TIOJIOCTH
pra (SOF), B Teuenue, mo MeHblel Mepe, 3-X 4aCOB Ha Ka4yaJlke C BOASHBIM TEPMOCTATOM IIPH
37°C u 60 006/MuH. IManeBble OJOKH XapaKTepU30BaiH nocie 6- u 14-pa3oBoii YUCTKHL.
KuakocTh, HMMUTHpPOBABIIAs JKUAKOCTD B TMOJOCTH pTa, OBLIO chelaHa MyTeM

O6”beI[I/IHeHI/I$I HHIPEAUCHTOB, IIPUBCACHHBIX B Ta6m/1ue 2:

Tabnuua 2
WurpeaueHt Komnuectro/T
NaCl 16,07
NaHCO; 0,7
KCl 0,448
K,HPO,4*3H,0 3,27
MgCl,*6H,0 0,622
1 M HCI 40 mn
CaCl, 0,1998
NaxSO4 0,1434
Bydep Hosectu pH 10 7.0
Bona Hosectn 10 2 n
PesynpTatsl

Ilocne 6- u 14-pa30BOi YUCTKH, C TOMOILIBIO CKAHUPYIOIIEH 3JIEKTPOHHON MUKPOCKOIIUU
(SEM) mnony4amu CHHMKH MOBEpXHOCTH 3ManieBoro Onoka. Ilo SEM-uzobpaxkeHus: ObUIo
OUeBUAHO, 4TO 00pa3ip! 2 U 3 AaBaiy Jydinee U OoJiee MIIOTHOE OCAKACHHE HAa TIOBEPXHOCTH
3y0a, TO CpaBHEHUIO ¢ o0OpasioM 1, KOTOpBIH BKJIOYANT TOJBKO KomMmepueckuii CS.
CootsercrByromne SEM-n300pakeHusi TOMEPEYHBIX CPE30B TIOCHIE 6-pa3oBOH  HYHCTKH,
MOKa3aJId, YTO HOBBIA CJOH ObT COPMHUPOBAH HA MOBEPXHOCTU 3MAJIEBBIX OJIOKOB TOCIHE
obpaboTku obpa3LoM 2, Toraa Kak 3MajieBble OJ0kH, oOpaboTaHHbIe oOpasuoMm 1, He uUMenu
cnosi, copMupoBaBIIErocss Ha WX MOBepxXHOCTsiX. C momomipio aHamu3a merogom EDX
(sHEpromuCNepcHOHHasi PEHTICHOBCKAs CHEKTPOCKOIHUS) B HOBOM CJIO€ OBUIM OIPENENeHBI
snemeHnTel Si, Ca m P, uro ykaseiBaer Ha omioxkeHne CS Ha mnoBepxHOCTH 3yba W
HUHIYLIUPOBAHHYIO PEMUHEPAIIH3ALIHIO.

IIpumep 2

JIaHHBI pUMeEp IEMOHCTPHPYET YIYVULICHHYIO OJIOKUPOBKY NEHTHHHOH TyOYJIbI NpH
NPUMEHEHNH CHJIMKAaTa KaJbLis B KOMOMHAIIMHN C OCAKIAOIINUM CPencTBOM. Bee MHrpereHTsI
BBIPQ)KEHBI B MACCOBBIX MPOLEHTaX OT OOIIeHd KOMIO3ULMH U KaK YPOBEHb AKTUBHOTO

UHIPEANEHTA.
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Tabnuna 3
O6pasipt

HarpeaucHT N 3 6 7 3
I'mauepun Ocranproe | OcrampHoe | OcranmpHoe | OcrtanmpHoe OcranpHoe
Momnogropdocdar Hatpus 1,11 1,11 1,11 1,11 1,11
CaxapuH HATPHs 0,25 0,25 0,25 0,25 0,25
CunmkaT Kanbius ° 15,00 15,00 15,00 -- --
Jaypuncyasdar varpus (70%) 2,00 2,00 2,00 2.00 2.00
Huruapodochar MOHOHATPHS 3,20 3,20 3,20 3,20 3,20
®docdara TpuHaTPHS 3,30 3,30 3,30 3,80 3,80
ITopommox oxcuaa KpCMHI/IHb 6,00 6,00 6,00 6,00 6,00
IMopormmok okcHaa KPEMHHUS® 0,50 0,50 0,50 0,50 0,50
3arycruTeib 0,10 0,10 0,10 0,10 0,10
[Tonyruapar cyneara Kampuys -- 5,00 -- 5,00 --
Huruapodocdar kampups -- -- 2,00 -- 2,00
Apomaruzarop 1,10 1,10 1,10 1,10 1,10

- Kommepuecku noctynHbiii abpa3uB Ha OCHOBe nuokcunpa kpemHus(SiOz) ot «J.M.
Corporation» (Zeodent 124)

- Kommepuecku noctynHblii abpa3suB Ha ocHoBe auokcuaa kpemHusi(SiOz) ot «PQ
Corporation» (Sorbosil AC43)

CnocoObt

Jnsa oueHku 3G PEKTUBHOCTH OJIOKUPOBKU IEHTHHHOW TyOyJIbI, TECTUpYyeMbIH oOpaser]
CMEIINBAJIH C BOJOW B COOTHOIIEHHWH | T K 2 MJI BOZBI C mony4deHHeM cycrieHsuu. Obpasen 4,
BKJIFOYAOLITHI TOJIbKO KOMMEPUYECKHH CHIIMKAT KaJIbLIUS, TPUMEHSIJIN B KA4eCTBE KOHTPOJISL.

OO6pa3upl neHTHHA O0padaThIBAIU PA3IMYHBIMH CYCIIEH3MSAMU IYTEM YHUCTKH, CIENys
TOMYy K€ mpoTokojy. OOpasubl NeHTHHA YUCTWIM CYCHEH3HEH MMOJ ammapaTtoM Ui YHUCTKH
3y00B, 0060pynoBaHHBIM 3yOHBIMH IIeTKaMu. Harpyska Ha 3yOHyr0 merky Oputa paBHa 170 1 +/-
5 r, 1 aBTOMaTHYeCcKast YMCTKa paboTtaina co ckopoctbto 150 06/mun. Tlocne unctku B Teuenne 1-
ol mMuH, oOpasubl neHtuHa 3amauuBaiu B SOF B TeueHue 1-0if MuHyTBL. 3aTeM oOpasLbl
JIEHTHHA MPOMBIBAIIN AUCTHJLIMPOBAHHOW Bonoi u momemand B SOF Ha kauanke ¢ BOASHBIM
tepmoctaroM mipu 37°C u 60 o6/muH. Ilocne 3amaunBaHMsA B TeUEHUE MPUMEPHO OT 3 1o 4
4acoB, OOpaslbl NEHTHHA YWUCTHJIM CYCIIEH3MEH C IOMOLIBIO ammapara, MPUMEHss Ty JKe
NpoLeNypy Kak Ha MepBod cTamuu. YMCTKY MOBTOPSUIM TPH pa3 B TEUEHHE OJHOTO JIHS, 3aTeM
obOpasupl mneHTHHa xpaHmin B SOF B Teuenme HOum (>12 9acoB) Ha Kadallke € BOJASHBIM
tepmocTatoM npu 37°C ans MMUTAUMM HAXOKAEHUS B cpere poToBoil mosoctu. OOpasubl
neHTuHa yucTwm 7 pas, 14 pas u 28 pas. Ilocne 28-pa3oBoil uncTku (MMHUTHPOBABLICH 2-
HEIeNIbHYI0 YHUCTKY 3yOOB B pEKHME €XKEeIHEBHO IBa pa3a B JEHb), OOpas3lbl ICHTHHA
3amaunBanu B 0,1% nMMOHHON KHCJIOTE B TeueHHe 5 MUHYT A MPOBEPKH yCTOWYUBOCTb K
KHUCJIOTE CJIOSI OCAYKACHUSL.

PesynpTatsl
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ITocne 7 wuucrok mnonydamun SEM-uzoOpaxenuss (CKaHHpYOIIas 3JIEKTPOHHAS
MUKpocKkonusi) oOpa3uoB neHtuHa. Okaszanoch, 4To 0Opasubl JOeHTHHA, O0OpaboTaHHBIE
obOpazmamu 5 U 6, OKA3aIH, YTO TYOYJIBI 3aIMOJHSIIOTCS 3HAUYUTENBHO JIYYIIEe MO CPABHEHHIO C
o0pa3oM 4, BKJIIOYABIIUM TOJIbKO CHUJIHMKAT KanbLus. [lns oOpasua 4, MOKHO BHMIETh, HTO
MHOJKECTBO ICHTHHHBIX TyOYII BCe erne OTKpbIThl. OOpasnsl 5 1 6 Takke MOKa3aJd 3HAYUTEIBHO
ayqimyo 3¢ ¢ekTHBHOCTD OJOKUPOBKH TyOyJl MO CpaBHEHHIO ¢ oOpasuamu 7 U 8, KOTOpbIE
BKJIFOYAJI TOJIBKO BCIIOMOTATENIbHOE CPEeNCcTBO sl ocakaeHus. s oOpasuoB 7 u 8, MOKHO
BUETh, YTO MHOXECTBO JEHTHHHBIX TyOyJ BCE €Ile OTKPBIThL Toraa kKak s oOpasuoB S u 6,
TyOyJIbl OBUTH B 3HAYUTENBHON CTETICHN 3aII0JHEHBI U 3a1leUaTaHbl.

CootsercrByromue SEM-n300pakeHus1 MOMEPEUHBIX CPE30B MOCie 28-pa3oBOi YUCTKH
MOKAa3aJii, YTO HOBBIA CJIOW ObLT CHOPMHUPOBAH HA TOBEPXHOCTH OOPA3LOB AEHTHUHA IS
obpa3nos 5 u 6. KpoMe Toro, MO’KHO BHIETh, YTO MaTEPHAIbl MPOHUKAIH B IEHTHHHBIEC TYOYJIbI
u popMHpoBaTH MPOOKH B TyOyIax.

ITpumep 3

JIaHHBIA pUMep OEMOHCTPUPYET yiaydieHne 3G (GeKTUBHOCTH OTOeNBaHUs 3yO0B MpU
NPUMEHEHNH YaCTHULl C BBICOKMM MHIEKCOM pe(pakiii B MPUCYTCTBUHU crinkarta Kajapuus (CS)

" BCIIOMOTAaTCJIBbHOTO CPEACTBA AJISA OCAKIACHUAA.

Tabnuna 4
O6pasipt

Murpeancrt 9 10 [ 11 [ 12 [ 13 [ 14 [15]16
CumkaT Kaabis’ 50 33,3 | 33,3 | 33,3 | 33,3 | 33,3 - -
Huokcua THTaHaZl TTOKPBITHIH 50 50 50 50 50 50 s0 | s0
CHJIMKATOM KaJIbLIHsI
Kapbonar xampruii -- 16,7 -- -- -- - - -
Cynbdar kaabimit -- -- 16,7 -- -- -- -- --
[Monyruapate! cynapdarta kampiys -- -- -- 16,7 -- -- 50 | --
Huruapodochar xaapims -- -- -- -- 16,7 -- -- 50
Momnoruapodocdar kaapyi -- -- -- -- -- 16,7 | -- -

- KommMmepuecku AOCTYNHBIA NUOKCHZ TUTAHA, MOKPBITHIA CHJIHMKATOM KajbLiUsl OT
«KOBO Products Inc»

Crioco6s1

- Tlpotokon unctku 11t 006pa3os, BKIroUaomx CS 1 BCmoMoratreabHOe CPEenCcTBO IS
ocaXxIeHus (3a UCKIIIoUeHneM auruapodocdara KanabLus)

Jns wusydenuss s¢ddekra orbOenuBanus 0oOpa3lOB, CBEXHE CYCIEH3UU MMOJIyYaliu
CMEIIMBaHUEM TECTHPyeMoro odpasua ¢ BoAoW B cooTHomernu 1,5 r k 10 M1 BOZIbI B T€UEeHUE
20 cexyH[, U MPUMEHSIN HEMEIJICHHO.

Bberypn sManeBble Onoku 0OpadaThIBaANM PA3JIUMYHBIMH CYCIIEH3USMH MyTeM YHCTKH
3y0OB, CJIeaysl TOMY K€ MPOTOKOJIY. DMaJieBble OJIOKH YUCTHIIN CYCIIEH3HEH MO armnapaToM st

4UCTKU 3yOOB, 000pyHOBaHHBIM 3yOHBIMH IeTkamu. Harpy3ka Ha 3yOHYIO meTKy ObLia paBHA



22

170 v +/- 5 1, u aBTOMaTHYeCKast YMCTKa padoTana co ckopocThio 150 06/muH. Ilocie uncTku B
TeueHue 1-off MUH, 3ManeBble OJIOKM IBAXKIbl NPOMBIBAIN TUCTUIUIMPOBAHHOH BOXON U
3amaunBany B SOF B TeueHue 3-X 4acoB Ha Kadalike C BOISHBIM TepmocTtaroM npu 37°C u 60
00/MUH. AHAJIOTHYHYIO CTaIUI0 YUCTKH MOBTOPSIIH 3 pas3a. 3aTteM Omoku 3y0oB xpanuian B SOF
B TeueHne Ho4M (>12 9acoB) Ha Ka4allke C BOASHBIM TepMmocTaroM mpu 37°C s MMHUTALIH
HaxoXJeHUs B Cpele POTOBOM MOJIOCTH. JTHU CTaJuU pPacCMaTPUBAIOT KaK IMOJHBIM LMKI
JeueHuss B TedueHue omHoro nHs. Ilocme OmHOrO W TpeX LMKIIOB, W3MEHEHHs B OeJm3He
perucTpupoBaiy ¢ MOMoIIbI0 kojopuMerpa Konica Minolta-2600D. Munexc WIO npencrasisier
co0OM MHIEKC, KOTOPBIH ObUT ONTUMHU3UPOBAH CIELUATBHO AJISl OLEHKH OeM3HBI Ha 3y0ax (Kak
ormmcaHo B Journal of Dentistry, volume 36, Supplement 1, 2008, pages 2 to 7). I3mMeHeHus B
BeimmunHax WIO (AWIO) Obutn M3MepeHsl C MOMOIIBIO KOJIOPUMETPAa MU CTATHCTUYECKU
MPOAHATIU3UPOBAHBI.

- Tlporokoun uncTku 11t o6pasua, Bkimrovasmero CS u aurunpodocdar kanpuus

U3z-3a ObicTpoil peaxkumum muruapodocdara Kaabluss U BOABL MPOTOKON YUCTKH IS
obpasua, Brirovaromero CS u nurunpodocdar kaapius, ObuT MOTUPUIUPOBAH.

Ceexyro cycnensuro nosydanu cMmemmuBaduem 0,5 r CS u 0,75 r guokcuma THUTaHa,
MOKPBITOTO CHIIMKATOM Kanblust, ¢ 10 mut Bomel. 0,25 r guruapodocdara kanbius 00aBiIsLN
HETNOCPEACTBEHHO Ha TOBEPXHOCTh 3MajieBbix 0jiokoB. Cycmensmro CS u QuOKcHaa THUTaHa,
MOKPBITOTO CHJIMKATOM KaJIbLUS, BBUIMBAIM HA MOBEPXHOCThb 3MajieBbIX OnokoB. Haumnanm in-
situ YMCTKY, KOTOPYIO NMPOBOAMJIN B TeueHHe |-0f MUHYTHI. 3aTeM 5MajieBble OJIOKU JBAKIIbI
MIPOMBIBAJIA JUCTHIIMPOBAHHON BoJoM 1 3aMaunBanu B SOF B TeueHue 3-X 4acoB Ha Kayajke C
BOAsiHBIM TepMmocTaroM 1ipu 37°C u 60 00/MUH. AHAJOTHYHYIO CTAIHIO YUCTKH TOBTOPSIIHN 3
pa3. 3arem smanesble Onoku xpanuian B SOF B Tedenune HouMm (>12 yacoB) Ha Kadajke ¢
BOJASIHBIM TepMocTaToM nipu 37°C 11 UMHUTALMK HAXOXACHUS B Cpele POTOBOH MONOCTH. DTH
CTaJlU{ pacCMaTPUBAIOT Kak MOJIHBINA LIMKI JiedeHUus B TeueHue oaHoro aHsA. Ilocrne ogHoro u
TPeX HUKIJIOB, u3Mepsuin u3MeHeHus B BenuunHax WIO (AWIO) ¢ momompio KoJopuMeTpa u
CTaTHUCTUYECKU aHAJIU3UPOBAIH.

Pe3ynbraTh! ocie 0THOro LUKJIA B TPEX LUKJIOB 00pabOTKH CYMMHUPOBAHBI B TAOMHULE S

(morpemmHoCcTh MpencraBisieT coO0H 95%-HbIl TOBEPUTENBHBIM WHTEPBAN Ul TOBTOPHBIX

U3MEPEHUH).
Tabmuua 5
H3mene- Obpasust
Hus B WIO 9 10 11 12 13 14 15 16
Opwe k| 2,63+0,811 | 3,091,082 | 2,8842,244 | 12,02+3,996 | 10,83+2,180 | 3,511,611 | 0,910,956 | 1,37+1,013
Tpuwnkma | 4,93+2,895 | 4,86+3,852 | 3,93+2,446 | 11,94+5407 | 20,72+5,914 | 2,872,943 | -1,24+0,839 | 0,64%1,806
PesynpTatsl
Ob6pasupr 12 wu 13, koTOpble BKIIOYAJIH TMOJYTUAPATHl CyJib(ara KambLHs H
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auruapodocdar KanbLus, COOTBETCTBEHHO, TOKa3all 3HAYUTEIbHOE yiydiieHue B 3¢ddexre
otOerBaHus 3yOOB MO CPABHEHHIO C IPYTHMH 00pa3LiaMu.

ITocne Tpex mwmknoB oOpadorky, mnonydann SEM-m300paxkenus (CKaHUpYOLIas
SJIEKTPOHHAS MHKPOCKOIHMS) SMaieBbix OjokoB. Oxaszanoch, dYTO 35MajeBble  OJIOKH,
obpabortanHble oOpasnamu 12 u 13, nokazanu (GOpMHUPOBAHHE HOBOTO CJIOSI HA MOBEPXHOCTSIX
3y0oB. Ananmu3 ¢ nmomoinbto EDX unentudunumposan snementsl Ti1, Si, Ca u P B HOBOM clioe,
YTO YKA3bIBAET HA OCAKIEHHUE CIOKHBIX YaCTHI] HA MOBEPXHOCTH 3y0a.

IIpumep 4

JIaHHBIH TpPUMEp OEMOHCTPUPYET BJIMSHHE KOHLEHTPALMK BCIIOMOIATENbHBIX CPENCTB

IUISL OCAXKACHUS B KOMIIO3ULIUN Ha 3P PEeKTHBHOCTh OTOENNBAHUS 3y0OB.

Tabmuna 6
WurpeaueHT O6pasist
17 18 19 20 21
I"uepun 63,69 62,69 61,69 60,69 58,69
MonodTropdochar HaTpus 1,11 1,11 1,11 1,11 1,11
CaxapuvH HaTpHii 0,25 0,25 0,25 0,25 0,25
CumkaT Kaabis’ 10,00 10,00 10,00 10,00 10,00
Jwnokcua ThTaHa, MOKPHITEIN CHTHKATOM KaTbLHS 15,00 15,00 15,00 15,00 15,00
A0pasuB Ha OCHOBE THOKCHIA KPSMHHUS 6,00 6,00 6,00 6,00 6,00
3arycruTeib 0,75 0,75 0,75 0,75 0,75
Huruapodochar xaapims -- 1,00 2,00 3,00 5,00
Jaypuncyasdar narpuii (70%) 2,00 2,00 2,00 2,00 2,00
Apomaruzarop 1,20 1,20 1,20 1,20 1,20

Crioco6s1

Jlns uzydenus >¢dexra otdOenrBaHus 00pa3oB, 0Opa3iel 3yOHOH MacThl U BOAY In situ
CMeIMBaIu ¢ OOpa3OBaHMEM BOJHBIX CYCHeH3UH. bberubu smaneBbie Onioku oOpadaThiBaiu
Pa3NIUYHBIMU CYCIIEH3USIMHU MyTEM YHCTKU 3yOOB, CIENysl TOMY K€ MIPOTOKOJY. IMajieBble OJIOKH
YUCTWIM CYCIIEH3UEH IO amnmapaTtoM Uil YUCTKU 3yOOB, 000pyIOBAaHHBIM 3yOHBIMH LIETKAMH.
Harpyska Ha 3yOHyt0 metky Obuta paBHa 170 T +/- 5 1, 1 aBTOMaTHUYeCKas YucTKa paboTana co
ckopoctero 150 o6/mmH. 4 T o0Opasma 3yOHOH macTel AOOABISUIM HEMOCPEICTBEHHO Ha
noBepxHoCTh 3Manu. Cpa3zy nocie nodaBiaeHus: 8§ M BOJIbI, HAYMHAIN aBTOMATHYECKYIO YHUCTKY
3y00B ¢ nmomoipto npudopa. Ilocne uncTku B TeueHue 1-oif MUH, 3MajeBble OJOKH OCTABIISLIIN B
TeyeHue 1-0f MUHYTBI AJIS1 3aMAUMBAaHUS B CYCIICH3HMIO. 3aT€M >MalieBble OJIOKH MPOMBIBAIN
TUCTUJUTMPOBAHHON BOAOH U 3amaunBand B SOF B TeueHue 3-x 4acOB Ha Kadalike C BOASTHBIM
tepmocTaTtoM rpu 37°C u 60 06/MHH. AHAJIOTHYHYIO CTaIUI0 YHCTKH TMOBTOPSUIH 2 pa3a Kax bl
neHb. 3areM sMmaneBble Onoku xpaHwi B SOF B Teuenune Houu (>12 vacoB) Ha Kayayike ¢
BOASIHBIM TepMocTaToM mipu 37°C ayis MMHUTALWN HAXOXIEHHUs B Cpele poTOBOH mojoctu. B
LEeJIOM, YHUCTKY OCYLUECTBJISUIM 28 pa3 Il UMUTALMHU 2-HEAECNbHON €KE€IHEBHOMW YHCTKU J1BA

paza B nmeHb. llocine 14- u 28-pa3oBoli 4HMCTKHM 3yOHOW MACTOH, U3MEPSUIH C TOMOLIBIO




24
kosopuMeTpa m3MeneHus B enuanHax WIO (AWIO) u cTaTHCTHYECKH UX aHATU3HPOBAJIHL.
PesynbraTel mocne 14- u 28-pasoBoit oOpaboTku cymmupoBaHsl B Tabmume 7

(morpemmHoCcTh MpencraBisieT coO0H 95%-HbIl TOBEPUTENBHBIM WHTEPBAN Ul TOBTOPHBIX

U3MEPEHUH).
Tabmuna 7
O6pasipt
Hsmenenus 8 WIO 17 13 19 20 X
14 pas 454+432 | 5.82%2.79 8.54+4.87 7.18+4.63 | 7.52%3.44
28 pas 540+2.82 | 5.89+3.75 10.27+5.10 7.63£3.69 | 9.51+3.56

PesynpTatsl

bruto moxazano, yto oOpasuer ¢ 18 mo 21, Bmouarommue aurunpodocdar xambiws,
NIPOAEMOHCTPHUPOBAIHN YJIYUIIEHHbIH 3()(eKTUBHOCTh OTOENMBaHUS 3yOOB, MO CPAaBHEHHIO C
obpasnom 17. Kpome Toro, obpazen 19, pxmouasmmii 2% 1no macce guruapodocdara KaabLus
NOKa3aJl TPEBOCXOAHYI0 3((eKTHBHOCTh OTOenuBaHUS 3yOOB B CPaBHEHHWH C JPYTHMHU
obpa3uamu.

IIpumep 5

JIaHHBI TpuUMep NOEMOHCTPUPYET yiydlneHue >(PQPEeKTUBHOCTH OTOENUBaHUS 3yOOB

MyTeM BKJIFOUEHUS] UCTOYHUKA (ocdara.

Tabmuma 8
O6pasiipt
HarpeaucHT 2 3

I'muuepun 60,44 61,94
MonodTropdochar HaTpus 1,11 1,11
CaxapuH HATPHS 0,25 0,25
CumkaT Kaabis’ 10,00 10,00
Jwnokcua ThTaHa, MOKPHITHIN CHTHKATOM KA 15,00 15,00
TTopormmox oxcuaa KpeMHHUS 6,00 6,00
3arycruTeins 0,50 0,50
Huruapodochar xaapims 2,00 2,00
Jaypuncyasdar varpus (70%) 2,00 2,00
®dochar TpuHaTpUS 0,81 --
Huruapodocdar vHarpus 0,69 --
Apomaruzarop 1,20 1,20

CriocoOmr

Jnsa m3yuenns s¢pdexra orOennBanus 00pa3LoB, oOpa3Lbl 3yOHOH MacThl U BOAY in situ
CMEIINBAJIH B BOJHBIC CYCIICH3HH.

Bberypn sManeBble Onoku 0OpadaThIBaANM PA3JIUMYHBIMH CYCIIEH3USMH MyTeM YHCTKH
3y0OB, CJIeaysl TOMY K€ MPOTOKOJIY. DMaJieBble OJIOKH YUCTHIIN CYCIIEH3HEH MO armnapaToM st
4UCTKU 3yOOB, 000pyHOBaHHBIM 3yOHBIMH IeTkamu. Harpy3ka Ha 3yOHYIO meTKy ObLia paBHA
170 r +/- 5 r, u aBTOMaTHUecKasi 4ucTka padorana co ckopocteio 150 o6/mMuH. 4 T oOpasua
3yOHOH MacThl 1OOABISUTH HEMOCPEACTBEHHO Ha MOBEPXHOCTh dMain. Cpasy mocne no0aBieHus

8 MJI BOABI, HAUMHAJIH aBTOMATHYECKYI0 YHCTKY 3yOOB ¢ momoureto npubopa. Ilocie unctku B
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TeyeHue 1-0if MHH, 5MayneBble OJOKM OCTABISUIM B T€UeHHE 1-OH MHUHYTHI AJIST 3aMaYMBAHHS B
CYCHEH3HI0. 3aTeM 3MajieBble OJIOKH MPOMBIBAIH AMCTHILTUPOBAHHON BOAOH M 3aMavMBajii B
SOF B TeueHne 3-x 4acOB Ha Kaudajke ¢ BOAAHBIM TepmoctatoM mnpu 37°C um 60 o6/mMuH.
AHaNOTUYHYIO CTAIUI0 YHCTKH TOBTOPSUIM 2 pas3a KaKAblH IeHb. 3aTeM SMajieBble OJIOKH
xpanmii B SOF B Teuenne Houw (>12 yacoB) Ha Kavyayike ¢ BOISHBIM TepMmocTatoM mnpu 37°C
IUIs. UMUTALlMM HaxOKIEHHUs B cpesie poToBOH nmosiocty. B 1nienom, unctky ocymectsisanu 28 pas
IUIsl UMUTALMU 2-HEIeJbHON €KeTHEBHOM YHUCTKU N1Ba pas3a B neHb. Ilocne 1-, 14- u 28-pasosoi
YUCTKU 3yOHOH MacTOH, M3MEpsUIM C TOMOLIBI0 KOJOPHMETpa M3MEeHeHHs B BeamuuHax WIO
(AWIO) 1 cTaTHCTUYECKU UX aHATU3UPOBAIIH.

Pesynbratel mocne 1-, 14- u 28-pasoBoii 00pabOTKM CyMMHUpOBaHBI B Tabmuie 9

(morpemmHoCcTh MpencraBisieT coO0H 95%-HbIl TOBEPUTENBHBIM WHTEPBAN Ul TOBTOPHBIX

U3MEPEHUH).
Tabnuma 9
O6pasiipt
Hamenenuns 8 WIO 2 3
1 pa3 6,70+1,39 5,58+2.07
14 pas 7.25+2.34 5.75+4.35
28 pas 9.02+3.13 6.26:2.83
PesynpTatsl

ITocne 14-tu uyucrok, oOpaszer 22, BKIOYABLIMKA Kak auruapodocdar kamnbLus, Tak U

UCTOYHUK (pocdara, MpoaeMOHCTPUPOBAT YIYULIEHHYIO 3()PEeKTUBHOCTh OTOETMBAHUS 3yOOB MO
CpaBHEHUIO ¢ 00pa3oM 23, KOTOPBIH BKJIIOYaN TOJbKO nuruapodocdar kansuus. [locne 28-mu

YHCTOK, oOpasel 22 Moxasaiy 3HAYUTEIBHO JIYYIIYIO 3P PEeKTHBHOCTD OTOSNUBAHMS 3yOOB, IO

CpaBHEHHIO ¢ 0Opasiom 23.

IIpumep 6

JIaHHBIA pUMep OEMOHCTPUPYET yiaydieHne 3G (GeKTUBHOCTH OTOeNBaHUs 3yO0B MpU

MNPUMEHCHUHU KOM6I/IHaLII/II/I CS, BCIIOMOTr'aTEJIbHOTO CPEACTBA AJIA OCAXKIACHUA KW HYaCTUll C

BBICOKUM HHIEKCOM pedpakinu B ABYX(Ha3HOH KOMITO3ULIMH.

Tabnuma 10
ITponent mo mMacce
Ob6pasen 24 O6pasen 25
Hrrpeasent Kambunesas @®ocparnas | Kamprmmesas | DochartHas

(daza (daza (daza (daza
CHIMKAT KaabIust’ 10 -- 10 --
JuruapodochaT HaTpuit -- 0,69 -- 0,69
®docpar TpuHATPHA -- 0,81 -- 0,81
3arycTurens 0,3 -- 0,3 --
I'muuepun 69,7 - 67,7 -
JuruapodochaT xarprus -- -- 2 --
JIMOKCHI THTAHA, MOKPBITHIN CHIIHKATOM KaTpIsd 20 -- 20 --
Ilenmono3Has kaMeab - 1 - 1
OTHITCKCHITTHICPHH - 0,3 - 0,3




BeH3unoBbIil ciupT -- 0,3 - 0,3

Harpwuit caxapuu -- 0,3 -- 0,3

Boaa -- 96,6 -- 96,6
CriocoOmr

s uzyuenns s¢dexra ordennBanus 3y00B 00pa3noB, KaIbLUEBYIO U PochaTHyIO hasbl
00pa3IoB UCXOIHO CMEIINBAIN B MACCOBOM cooTHOMmeHNH 1:1 st popMupoBaHus cMecH.

VYnaneHHble 3yObl 4YeIOBEKa OYHMINAIA C TOMOLIBI MPO(PHIAKTHYECKOH MacTel U
MOMEINAIN B CMeCh. 3aTeM 3yObl OCTOPOKHO mepedanTriBaiiu B TeueHue 30 cek U MHKyOupoBaiu
B CMECH B T€4YEeHHE 15 MUHYT Ha Kawdayike ¢ BOIsHBIM TepMmoctaroM mpu 37°C u 60 o6/MuH.
Uepes 15 munyT, 3yObI MOMEIIATN B BOAY U NepedanThiBaId HA MJIOCKOM IIelkepe B TeUeHue 1-
ot munHyTHl Tipu 150 oO/mMuH. 3atem 3yObl mHKyOmpoBanu B SOF B TeueHue 5,5 4yacoB Ha
Kavajike ¢ BOASHbIM TepMocTaTtoM npu 37°C u 60 o6/muH. [Tocne 3Toro, 3y0b! YHCTHIM BOJOH B
Te4eHHue 1-0i MHUHYTBL. DTHU CTaAUHM PAacCMATPUBAIM B KadyecTBE MOJHOH 00padoTku. 3yObI
yenoBeka oOpadaThIBaid OJUH, TPH U MITh pa3. Ilocie ogHo-, TpeX- U MATHPa3oBOi 0OpaboTKH,
U3MEPSUTH ¢ MOMOIIBI0 KojiopuMmerpa usMeHenus B BenudnHax WIO (AWIO) u cratucruuecku
UX aHAJTU3UPOBAIIH.

PesynbraTh! mocne oHO-, TpeX- U MATHPa30BOH 00pabOTKHU CyMMHpOBaHbI B Tabnuue 11

(ommOka nmpexacTasisieT cOOOH CTAaHAAPTHYIO OLUTHOKY JUISL TIOBTOPHBIX U3MEPEHUIT).

Tabmuua 11
WameneHns B O6pasist
WIO 24 25
OnuH pa3 6,94+1,52 15,71+2.75
Tpu paza 9,79+1.46 33,05+3,24
ILare pa3 14,2443,39 41,51+3,46
PesynpTatsl

Obpazen 25, BrmouaBmuil guruapodocdar Kajabius, MOKa3ad 3HAYUTENTBHO JIYUIIYIO
3¢ hekTUBHOCTH OTOETUBAHUS 3y0OOB MO CPABHEHHIO ¢ 00pasiiom 24,

IIpumep 7

JlaHHBINA pUMEpP MOKA3bIBAET KOMIIO3UIINH JJISI YXOAa 3a MOJIOCTBIO PTa B COOTBETCTBUU

C HACTOSILITNUM U300pETEHHEM.

Tabmuma 12
Huarpeament IlponenT no macce
I'miepun 47,44
PEG3000 1,50
PEG400 10,50
Momnogropdocdar Hatpus 1,11
CaxapuH HATPHS 0,25
Cumukat xampnus’ 10,00
Jwnokcua ThTaHa, MOKPHITEIN CHTHKATOM KaJTbLHS 15,00
AO0pasuB HA OCHOBE TUOKCHIA KPSMHHUS 6,00
Huruapodocdar kampups 5,00
Jlaypuncynsdar Harpus (70%) 2,00
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| Apomaruzatop | 1,20 |
Tabmuma 13
Mnrpement IIpouenT o Macce
Kanbiuenas dasa ®docharnas dasza

Cumukar xaaprusa’ 10 -
Huruapodocdar Harpus -- 0,69
Tpunatpuii pochar -- 0,81
3arycruTeib 0,3 --
I'muuepun 67,7 --
Huruapodochar xaapims 2 --
Jwnokcua ThTaHa, MOKPHITEIN CHTHKATOM KaTbLHS 20 -
IenmromozHas kaMeap -- 1
ITUATCKCUITIULICPUH -- 0,3
Bbensunossrii cnmpt -- 0,3
CaxapuH HaTpus -- 0,3
Bona -- 96,6




28
DOOPMVIJIA U30BPETEHHMA

1. Komnosuuus s yXxoaa 3a NOJOCTBI0 PTa, COAepKaLas:

— CHJIMKAT KaJbLus,

— BCIOMOTATeNIbHOE CPEICTBO ISl OCAKIACHMS, BBIOMpaeMoe U3 MOyTHAPATOB Cyibdarta
KaJbIust, auruapodocdara Kaablus WK UX CMeCeit;, u

~ (pU3UONOTHYUECKU TPUEMJIEMBIII HOCHTENb;

B KOTOPOM CHJIMKAT KalbLUsl W BCIOMOIAaTe€IbHOE CPEACTBO [JIs1  OCAXACHUs
MPUCYTCTBYET B MacCOBOM OTHOIIEeHuH OT 20:1 o 1:5.

2. Komnosuums ansg yxona 3a MOJOCTBK pPTa MO M. 1, B KOTOPOW CHIJIMKAT KalbLus
npencTasisier coOOM Tuapar CUJIMKaTa KalbIMsl, KOTOPBIH COAEPIKUT THIPATHYID BOAY B
KoJimdyecTBe oT S5 1o 50% mo Macce ruApaTa CUITMKATa KaJIbLIHS.

3. Kommnosuums ang yxonaa 3a MOJOCTBIO pTa Mo M. 1 wid m. 2, B KOTOPOM CUJIMKAT
KaJbLus NpucyTcTByeT B KonuuecTse oT 0,1 no 50%, npeanourturensHo, oT 1 no 20% no macce
KOMIIO3ULIUH.

4. Kommno3unus Ui yXoAa 3a IMOJIOCTBIO pTa MO JIIOOOMY W3 MPEAbIAYIIUX ILIL, B
KOTOPOH CHJIMKAT KalbLUsl M BCIIOMOIATENIbHOE CPEACTBO ISl OCAXKIEHHs NMPUCYTCTBYIOT B
MaccoBoM oTHowmeHuu ot 10:1 o 1:1.

5. Komno3unus st yxoaa 3a MOJIOCTBIO pTa MO JIFOOOMY W3 MPEAbIAYIIUX ILIL, B
KOTOPOH KOMIIO3HMLIMS JOTIOJHUTEIBHO CONEPKUT YACTHIBI C BBICOKMM HMHIEKCOM pedpakium,
uMeroIue nHaeke pedpakunu B nuanasone ot 1,9 1o 4,0, mpeanoyTUTeNbHO B AUAINa3oHe oT 2,5
mo 4,0.

6. Komnosunus ang yxozaa 3a MOJOCTBIO PTa MO M. 5, B KOTOPOH YaCTULBI C BBICOKUM
UHZIEKCOM pedpakLiy IPEACTABISIIOT cOO0H OKCHUA LIMHKA, TUOKCH] TUTAHA, THOKCH] LIUPKOHHS
WUJIU UX CMECh, MPEANOUYTUTENBHO, THOKCHU] TUTAHA.

7. Komnozumms ansg yxoAa 3a MOJIOCTBE) pPTa MO M. 5 Wik 6, B KOTOPOM 4aCTULBI C
BBICOKUM HHAEKCOM pe(pakiuyu MPEenCcTaBISIOT COOOW CIOXKHBIE YaCTHIBI, COAEpIKallne
CEepALIEBUHY U3 MEPBOrO KOMIIOHEHTA, COACPIKALIYI0 COCAVUHEHUE MeTajlla, MPEANOYTUTEIbHO,
MeTajyl BbIOpaH W3 I[HMHKA, TUTAHA, LUPKOHHS WM HUX CMECH, U TOKPBITHE H3 BTOPOTO
KOMIIOHEHTa, COJEepsKallee 3JIEMEHT KaibIMi, W HeoOs3aTeNbHO, KaJul, HATPWii, MarHwi,
ATFOMUHUN WJIH UX CMECH.

8. Komnosunusa nis yxoaa 3a NOJOCTBIO PTa MO M. 7, B KOTOPOM 4acCTULA C BBICOKUM
UHJIEKCOM pe(pakLiy MPENCTaBIIeT COOON TUOKCHI TUTAHA, MTOKPBITHIN CHIIMKATOM KaJIbIIHs.

9. Komnosumusi s yxona 3a MOJOCTBIO pTa MO JroOoMy u3 1Li. 5-8, B KOTOpoH

YacTUIA C BBICOKMM HHIEKCOM pedpakiiy MpUCYTCTBYeT B KosmuuecTBe oT 1 1o 30% mo macce
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KOMIIO3ULIUH.

10. Kommosummst st yxona 3a MOJIOCTBIO PTa IO JIFOOOMY W3 MPEAbIAYIIUX ILIL., B
KOTOPOH KOMITO3UIMSA OTMOJHUTEIBHO COAEPKUT HCTOYHUK ocdarta, BbIOPaHHBIA U3
TpuHatpus ¢ocdara, MoHOHaTpusi murunpodocdara, nuHatpus ruapodocdara, HaTpus
nupodocdara, TerpaHatpusi nmupodocdara, HaTpus rexcameradocdara, Tpukanamus Qocdara,
MoOHOKanusl guruapodocdara, mukanmus ruapodocdara UM UX CMECH, MNPENNOYTHTEIBHO,
TpuHaTpus ocdar, MOHOHATpUs AUTHAPOGOCHAT HITH UX CMECh.

11. Kommosummst s yxoja 3a MOJIOCTBIO PTa IO JIFOOOMY W3 MPEIbIAYINUX ILIL, B
KOTOPOH coneprKaHie BOJbI B KOMIIO3ULIMH COCTaBJIsIeT MeHee 4eM 1,5%, mpennouTHTeapHo, OT
0,0 mo 0,75% ot ob1el MacChl KOMIIO3UIINH JUTSI YXO/a 32 MOJIOCTHIO PTa.

12. Kommosummst st yxona 3a MOJIOCTBIO PTa IO JIFOOOMY W3 MPEAbIAYIIUX ILIL, B
KOTOPOH KOMITO3WLIMS ISl YXOJa 3a IMOJIOCTBIO PTa MPENCTaBJsieT Cco0OH MOHO(a3HYyIO
0€3BOAHYIO KOMITO3UIIHIO.

13. Komnosumms nis yxoaa 3a MOJOCTBIO pra no m. 10, B KOTOPOM KOMIO3HULIUA
npencraBisier coOod  ABYX(asHYH KOMIO3UIMIO, COAEPIKAINYI0 KalbliueByl0 (asy u
docdarayro (asy, B KOTOPOH CHIIMKAT KaJIbLIUA U BCIIOMOTATEIbHOE CPEACTBO ISl OCAXKIACHHUS
HAXOMSTCS B KaJbIIHEBOH (haze.

14. Kowmmozunwmst ajisi yXo/aa 3a MOJIOCThIO pTa mo m. 13, B KoTopoil kanmbiuesas (asza u
docdarnas daza ¢usuydecku pazneaeHsl 10 TPUMEHEHUS KOMIO3UIIUH.

15. Cmnoco0 pemuHepanu3aluud W/WIW CHUXKEHHUS YYBCTBUTEJIBHOCTH  W/WIIH
oTOenuBaHus 3yO0B MHAMBHAYYMA, BKIIOYAIOIIUN CTAINI0 HAHECEHHUST KOMITIO3ULIUH TIO JIFOOOMY

u3 .1. 1-14, mo MeHbInel Mepe, Ha OJHY MOBEPXHOCTh 3yO00B MHANBUAYYMA.
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