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«Y30exucman aenaemca Kpynueiiuiem 6
Ilenmpanvnoit A3uu  HayuHblM — YEHMPOM,
odnaoalowum pazeumoil UcCcie008amenbCKoil
MmamepuanvHoil 0a30ll, OOWUPHLIM  HAYUHOM
¢onoom, keanuguyuposannviMu HayuHLIMU
Kaopamu)

H.A.Kapumos

BBEJAEHUE

Bricokuii ypoBeHb pa3BUTHSI 00pa30BaHUS M OOBIYHO COIYTCTBYIOIIUN eMy
BBICOKMH YpOBEHb Da3BUTHUS HAyKM W NPOU3BOACTBA HA IPOTSIKEHUM BCEU
YEeJIOBEYECKOW HHUBUIU3AIMU ObUIM BaKHEHUIIMMHU JIBUTATEISIMU OOIIIECTBEHHOIO,
TEXHUYECKOT0 ¥ SKOHOMHUYECKOTO ITporpecca.

B sToM acnekTe pyKOBOJCTBO Y30€KHCTaHA CIENall0 CTaBKYy Ha CO3/IaHHE
OJIarONPUSITHBIX YCJIOBUM Il Pa3BUTHSI MPOTPECCHUBHOM CHUCTEMBI IMOJATOTOBKHU
KaJ[pOB Ha OCHOBE OOraroro MHTEJUIEKTyaJIbHOIO HAClIeIusi Hapoja U
OOLIEYEIOBEYECKUX  LIEHHOCTEH, JOCTH)KEHHUM  COBPEMEHHOM  KYJbTYDBHI,
HYKOHOMUKHU, HAYKH, TEXHUKU U TeXHOJOTUH. C 3TOM 11esIbI0 B pecyOInKe MpUHsTa
M yCIICIIHO peanu3yercsd HaunuoHanbHas Monenb U nporpaMma o HOATOTOBKE
KaJIpOB.

OnHoll W3 OCHOBHBIX 3aJay JUisl pealn3aldd JaHHOW UENu SIBISETCS
«obecneuenre 3(PEeKTUBHON MHTErpauuu oOpa3oBaHUs, HAYKHW M MPOU3BOICTBA,
pazpaboTka MexaHU3MOB (OPMHUPOBAHUSA MOTPEOHOCTEH TOCYIapCTBa, a TaKKe
3aKa3a HETrOCYIapCTBEHHBIX CTPYKTYp, MpEANpPUATHN U OpraHu3alui Ha
KOJIMYECTBO U KAYECTBO MOATOTABIMBAEMBIX KaJPOBY.

YBenuyeHnue o0beMa HayYHOU U TEXHUYECKON MHGOPMAIINK U YacTas CMeHa
TEXHOJIOTUH, BO3BHUKHOBEHUE HOBBIX O0JacTed 3HAHUN Ha CTBhIKAX HAYK TaKXKe
NPUHLIUNHAIBHO HM3MEHSET TPeOOBaHUS K MOJOJBIM CHEIUAIUCTaM M 3aJlauu
BbICIIero oOpa3zoBaHusg. CTaHOBUTCS TJABEHCTBYIOIIMM NpuHLUN «OO0pa3zoBaHue
yepe3s HAayKy M NpakThueckud onsiT». llostomy, kak ckaszan IlpesunpeHt

PecriyOonuku Y36ekucran W.A.KapumoB, unHTerpaius oOpa3oBaHWs, HAyKd U
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IIPOM3BOJICTBA JIOJDKHA OBITh MPUHATA B OCHOBY HOBOHM MOJUTHKH OOPa30BaHUS U
CTpaTeTuu Pa3BUTHs HAYYHO-00pa30BaTEIbHONW CUCTEMBI PECITYOJIUKHY.

VYkpersenue He3aBucUMOCTH PecnyOnuku Y30eKHCTaH B 3KOHOMHYECKOM
chepe mnpegycMaTpUBaeT CO3/laHUE COOCTBEHHBIX IPOU3BOJICTB IO BBIIYCKY
U3JIETUI  LEJUTI0I03HO-0yMaKHOW  MPOMBIIIIEHHOCTH Ha OCHOBE MECTHBIX
LEJUTIOJI030COAEP/KAINX PACTEHHM.

[{emmrono3a, kak HanboJIee MUPOKO PACTIPOCTPAHCHHBIN TPUPOIHBIA MTOTUMEPHBIN
MaTepuall, SBISETCS OJHUM M3 BaKHEHIIMX MoaypadpuKaToB, TPUMEHSEMBIX B
OyMa)KHOH, TEKCTHIIBHOW U XMMUYECKOM MPOMBIIIJIEHHOCTEH.

OCHOBHBIM PaCTUTENIBHBIM ChIPbEM JIJIS IPOU3BOACTBA LIEIIIIOJI03bI SBIISIETCS
JpEBECUHA XBOMHBIX, TUCTBEHHBIX MOPOJ] U XJIOMKOBBIA JUHT. Le/on03y MoxKHO
noJiydyaTh M M3 TaKUX HE JPEBECHBIX BHUJOB pACTEHUM, KaK JIeH, CTeOIn
XJIOITYaTHUKA (Ty3a-1as), KOHOIUIA, JKYT, KeHad u Jip.

Opnako, 3a nmocnennue 20-30 jleT MIMPOKOE PaCIpPOCTPAHEHHE HAXOIAT
TaK)K€ M OJIHOJIETHUE PACTEHHUS: COJIOMBI PKHM, SUMEHS, NIIEHUIbl, puUca H
TPOCTHUKA. 3a pyOEKOM IIEJITI0JIO3Y MOIYyYaroT TakKe U3 6aMOyka u 0aracchl.
[Tokazana »KOHOMHUYECKAass BO3MOXKHOCTb IEpepabOTKH KOPOTKOIITANEIbHOIO
XJIONKOBOT'O JIMHTA (JEJIMHTA) U PUCOBOM COJIOMBI B LIEJUIIOJIO3Y B OCJIEHOM M
HeOeneHOM BHUE, MPUTOAHYIO IJIs TMONy4YeHHs OyMar W KapTOHA Pa3IUYHOIO
Ha3HaueHusd. B Hacrosmiee Bpems J0Js TPOAYKIUK TPEANPUATANR OyMa>kHON
MPOMBIIIJICHHOCTH Y30€KHMCTaHa B ATOM cocTaBisieT mnoka Juimb 10-12%,
ocTajibHas Oymara UMIIOPTUPYETCS B OCHOBHOM M3 Poccum.

Crnenyer mog4epKHYTh, YTO KOJUYECTBO PHUCOBOM COJIOMBI B PecnyOmuku
V30ekncran coctapiser exerogHo He MeHee 300 ThIC. TOHH, a XJIOIKOBOI'O JIMHTA
100-120 TeIic. TOHH, TepepabOTKa KOTOPHIX MOXKET OO0ECHeYUTh MOTPEOHOCTH
pecnyOnuky B OyMa)XHO-KapTOHHBIX W3Aenusix. Tak, Hampumep, B Onuxaiiiiee
BpEMsiI HaMe4aeTcsl CTPOUTENbCTBO 3aBoda B roponae upun CelpaapbHHCKUN

o0JlacTH TIO0 TPOM3BOJCTBY OyMarn M3 OTXOAOB CEIbCKOXO3SHCTBEHHOTO



MPOU3BOJACTBA CTEONe XJom4aTHWKa (Ty3a-maw) ¥ MIICHUYHOW COJIOMBI
MOIIHOCTBIO 160 TOHH B CYyTKM Ha OCHOBE KUTalWCKON TEXHOJIOTHH.

Ho HecMOTps Ha HaJMuue 3HAYUTENTBHON ChIPbEBOW 0asbl, B IMOCJEAHEE
BpEMs, UCCIIEIOBATENSAMU U TEXHOJIOTAMHU BEIYTCSI MHTEHCUBHBIE IOUCKH HOBBIX
BHUJIOB IIEJUIFOJIO30COJICPKALIETO ChIPbsS JUIA MOJYYEHUs LEJUII0JIO3bl M Ha €¢
OCHOBE OyMaru 1 OyMaKHbIX U3JCIIHM.

TonuramOyp, M3BECTHBIN KaK 3eMJIsiHAs TPYIIa, B MOCIEIHEE BPEMs IITUPOKO
KYJIbTUBHPYETCS C LEJIbIO MOJYYEHHUs U3 €€ MIIOJI0B JIEKAPCTBEHHOTO Ipernapara -
uHynuHa. B HacTosiee BpeMst CylIeCTBYIOT OOIIMpHBIE MIaHTaluu TonnHamOypa
B bepynwuiickom paitone PecnyOnuku Kapakanmakcran u KuOpaiickom paiione
TamkeHTCKOM 001acTH U, B OyIyIIeM, HAMEUEHO 3HAYUTEILHOE PACIIUPEHUE ITUX
mianTanuid. [locme wmcmonp3oBanus 110/10B TonmmHamMOypa ocTaBIivecs crebiu
(Haz3eMHasi 4acTh) /10 HACTOAIIEIO BPEMEHU CUUTAIOTCS OTXOJAaMHU M HE HaXOms
MIPAKTUYECKOTO TPUMEHEHUSI CXKHUTAKTCS, 3arps3HsAs OKPYXaKIIyK Cpeay.
Opnnako, mpenBa-pUTEIbHBIMA HCCIAEAOBAHUSIMU TIOKa3aHO, 4YTO B CTEOJSIX
TonunamOypa umeetcs okosno 50 % uemmtonossl. [lociie ncnonp3oBanus KiyOHeH
ocTaeTcsl HaJ3eMHas yacTh TonmHamOypa (B Buue credsieil), koTopasi, He HaXo/s
JI0 HACTOSAILIETO BPEMEHU CBOETO IIMPOKOr0 MCHOJIb30BaHUs, cxuraerca. Iloatomy
MPOBEJICHUE HAYyYHO-UCCIEIOBATEIbCKUX paboT MO pa3pabOTKe TEXHOJIOTUU
MOJIYYEeHHS [IEJUTFOJIO3bI U3 pacTeHus TomumHamOypa, MPUTOTHOMN JUTs JambHEHIIIX
XUMUUYECKUX TepepadOoToK, SBISETCS aKTyallbHOW MPOOJIEMOl HAyKH HACTOSIIETO
nepuoaa.

Heas wm 3amaum padorbl. llenpl0 AaHHOTO HCCIENOBAHUS SABISETCA
pa3paboTka TEXHOJOTUM TMOJYYCHHUS OUYMINEHHOM KapOOKCHUMIICIIIOIO3bl U3
MHOTOJIETHETO PaCTeHUS TOMTMHAMOYP

Jl71s1 5TOr0 HE0OXO0AMMO OBLIO:
— paspaboTarh yCIOBUSI Bapku HaJA3eMHOM 4dacTH (cTeblieil) TonuHamOypa B

IIEJIOYHOM CpeIE;



— YCTaHOBWTH BIMSIHHUS PA3JTHYHBIX IMAPaMETPOB BapKH (KOHIICHTPAIMH
HIEJIOYH, TEMIepaTyphbl, BPEMEHH) Ha BBIXOJl M Ka4e€CTBO IMOJIy4aeMOM
LEJUTIOJIO3BI.

— nonyuuThe KapOokcumermnnemnono3bl (KML) Ha ocHOBe HemI0I03bl U3
Tonurambypa

— 1oJyuyuTth ounineHHon KMI]

O0béM M CTpyKTypa [AUILUIOMHOM PpadoTbi: J(uniuomMHas pabota
HareyaTana Ha 96 cTpaHUWI] KOMIBIOTEpHOTO Habopa Tekcra, comepxar 15
tabmuia, 4 pucynka, 4 cxema. COCTOUT W3 BBEACHHS, JTUTEPATYPHOrO 0030pa,
METOJIMYECKON YaCTH, IKCIEPUMEHTAIIBHON YaCTH, SKOHOMUYECKON YacTH, OXpaHa
Tpylla U TEeXHHKA OE30MaCHOCTH, JKOJIOTMYECKOM 4YacTH, BBIBOJIOB, CITHUCKA

MCIIOJIB30BaHHOM JIUTEPATYPHI U3 55 HAMMEHOBAHUU U MIPUIOKESHUM.



| JUTEPATYPHBIN OB30P

1.1. Oomue cBenenusi 0 Tonmnamoype

B »TOoM paszzpene nuTeparypHOro 0030pa M3Iaraercs KpaTrkysl HCTOpUYecKas
uHpopmanus o TommunamOype. TommnamOyp - Helianthus tuberosus L. wim
3eMJIsTHas TPyIIa, WK KIyOHEHOCHBIA MOJCOTHEYHUK, MPUHAIJICKHUT K CEMEHCTBY
acTpoBbIX (Asteraceae). Poguna TonunamOypa —
CeBepnast Amepuka, a TouHee — CeBepo-BOCTOK
CHIA, roxHas yacte Kananel. B EBpony 3aBe3eH
B Hayaie XVII Beka (okomo 1613 roma). Ilo
OIHOW W3 BEpPCHM, HA3BaHWE OH IIOJYYHJI II0
uMeHn  bpaswibcko-Mupenickoro  mueMeHu
«TynMHaMOOC»; CYIIECTBYET Jipyras Bepcus,
COIJIACHO  KOTOPOM  Ha3BaHME  pPaCTEHUS
MPOUCXOJIUT oT JATUHCKOTO CJIOBa

«TonuHamOyp», YTO B TEpeBOJE O3HAYACT

TonuHaMmOyp «IIOOCOJIHCYHHUK Cc KHY6HHMH». XoueTrcsa
Pucynok 1 NOAYEPKHYTh, 4YTO BO  BpeMs  TSKEJbIX,
pa3pylIUMTEIbHBIX BOWH, a TaKXKe 3acyX M JAPYruX HOPUPOJHBIX KaTaKIU3MOB,
TonuuamOyp Hamén cBoe MpUMEHEHUE KaK [ieHHas MuIeBas Kyiabrypa. [10,11].

B XVII Beke, Bo Bpemst TpuALIaTHIIETHEN BOMHBI, TonuHaMOyp cTall IJIaBHBIM
VMCTOYHMKOM IUTAHUS HE TOJBKO JUIA )KMBOTHBIX, HO W Ui Jrojen B Tropunre. B
XX Beke [12], xorma Oema mocturia Hpmanauio, u MaccoBoe 3a0oiieBaHHE
YHUUTOXWIO BECh ypoxkail kaprodens, umMeHHO TomuHamOyp cmac OT roJjoja
COTHH ThIcsy sroAeil. CiemyeT BCIOMHUTH MU 00 AHIIIMM B TEPUOJA TEPBOU
MHUPOBOM BOWHBI, TJi¢ MUJUIMOHBI JIOJIed MOrudju Obl OT TOJj0jaa, eciliu Obl He
TormuramOyp.

Emé omun mpumep [14] o murTaTeNbHON LEHHOCTH 3TOr0 pacreHus. B
Havane XX BeKka, BO BpeMs cTpamHod 3acyxu B Kananme, TommnamOyp momor

HACEJICHUIO M30eXaTh TOJIOTHON cMepTH. A 3acyxa Obliia TOT/1a HEBUJIaHHAS — BCE
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IIOCEBBI CrOpENIM Ha KOPHIO, C JEPEBbEB OMNAJIM BCE JIUCThS, a TonuHaMOyp
OJiarogapsi MOIIIHEHIIIEH KOPHEBOM cucTemMe BhICTOsI. [TloaToMy skutenu MoHpeas
YCTaHOBHJIM Ha OJTHOW M3 IUIOMIA/IeH MMTAMATHUK 3TOMY pacTeHuo. [15]

Bo muorux crpanax EBponsl TonnHaMOyp Kak JieKapCTBEHHAs! W MUIIEBAS
KyJbTYypa, MOJy4YrJI OCOOCHHO HMIMPOKOE MpUMEHEHHue 3a nocieanue 15 — 20 ner.
AHanu3 nureparypsl OKa3aj, YTO U3 ero KiyOHel MOKHO M3roToBUTh Oojee 200
BUJIOB TMPOAYKTOB MUTAHUA W BO MHOTHX M3 HUX TommHamOyp cocCTaBisieT
0enKkoBYI0 OCHOBY. EcTh cBeneHus, 4to u3 kiayoneir TonnHamOypa BeipabaTbIBatOT
crupT, GPYKTO3Y, APOKKU U JP.

Nurepec k TonunamOypy Bo ®@pannum, ['epmanuu, Benrpuu, ABcrpanuu,
Urtanuun, Kutae m CIHIA HACcTOJBKO BEIUK, YTO MPABUTENLCTBA 3TUX CTpaH
BBIJICJISIFOT  OTPOMHBIE  CPEICTBA Ha MOJJAEpPKaHUE M Pa3BUTUE HAy4HO-
UCCJIeIOBATEIbCKUX IMPOTrpaMM, HaIpaBiICHHBIX Ha pa3pabOTKy HOBBIX aCHEKTOB
ero MPUMEHEHHUS: MHUIIEBIX, MEIMKO-OMOJIOTHYEeCKIX U JiedeOHbIX [17,18].

B Poccun TonunamOyp BmepBeie mosiBuiics Oosnee 200 ner Hazan. Ero
pa3BOAWIM KaK KOPMOBYIO, a NOTOM M Kak MNHUUIEBYI KylnbTypy. Ero rtorma
Ha3bIBAIM «3€MJISTHOM TpyIIEi», WIH BOHKCKOW PEroi, a TO U IMpocTo penoi. B
uccnenoanun TonuHamOypa Ha Pycu Oonbmioit Bkian BHec B.M. KosnoBckuii
[17]. Bor uro mumcan emé B 1911 romy o 3eMIJIIHOW Tpylie 3TOT H3BECTHBIH
CEJIEKLIMOHED: «IDTO €AMHCTBEHHOE PACTEHUE U3 BCEX PA3BOAUMBIX, KOTOPOE NAET
OOJIbIIME YPOKaU MOYTH O€3 3aTpaT TpyJa, HE OMacasChb HU MOpPO3a, HU 3aCyXH, HU
JOK[s, HU IJIOXOM MOYBHI..., @ YTO JUISI HAC OYEHb BAXKHO — HE TpeOyeT MOouTH
HUKAKOTO yXOJa M HE HAKa3bIBaeT, KaK JPyrue pacTeHus, 3a HEOPEKHOCTh B
JETHUX paboTax OKOJO HEro WM JIa)Ke 3a HEBbIKAIlbIBaHUE €ro Ha 3uMy. OJHUM
CIIOBOM, 3TO HJcalIbHOE, CaMOM Cy1b00H MocIaHHOe HaMm pacTeHue» [16 18]..

ITocne 1.B. Ko3nosckoro, B Hauane 1930 roga, uaTepec k TonmmHaMOypy
nposisun  akagemuk H.M. Baswios. [lox ero pykoBOACTBOM HNPOBOIAWIIVCH
UCCIIEIOBaHMUSI TI0 arpoTEeXHUKE, OWOJOTHH, a TaKkKe TEXHOJIOTHUYECKOU

nepepaboTke u xpaHenuro TonuHamOypa. [19].



B 1929 romy Osima omyOnmkoBaHa, coctaBieHHas B.C. JlexHoBuuewm,
knaccudukaius TonuHamOypa mo mpus3Hakam KiayOus, [17] a B 1933 roay mo
nauunatuee H.M.BaBumoBa B MockBe cocrosuiace Ilepas Bceecoro3nas
koH(pepennusa no TomuaamOypy. [locne tparmdeckoit rubenu H.M. BaBunosa B
1937 romy Bce paboTel Obutu cBepHyTHI. Iloutm 50 netr — ¢ konma 30-x 10
cepenunbl 80-x romoB XX Beka mig TonuHamOypa B Poccum mmmncs nepuon
3a0BeHus. A B 90-e ronbl BO3HHKJIA HOBAasi BOJHA MHTEpPECa K HEMY HE TOJBKO B
Poccun, HO U B Apyrux cTpaHax, B 4acTHOCTH, B Y30ekucrane. B depranckoi
nonune, Jlxuzake, Cypxangapse U TalkeHTCKON 00JIacTsIX HavYaJld BhIPAIIMBAThH
TonunamOyp mox HazBaHueM «Ep HOKM» B OCHOBHOM JUIsl MCIIOJIb30BaHUS B
Ka4ecTBE KOPMOBOH KyIbTyphI [15].

Kny6onu tonnnamOypa Ooratel yrieBojamMu, MUHEPATbHBIMU AJIEMEHTAMH,
ButamuHamu Tpynn B u C, aMHHOKHCIIOTaMHU, OPTraHUYECKUMHU M SKHUPHBIMHU
KHCIIOTaMH.

W3 MyuHEpanbHBIX 3JIEMEHTOB, KOTOPBIE B M300MIINM COJIEPKATCS B KIIyOHSIX
TonunamOypa, B MEepByI0 ouepeab XOUETCs OTMETUTH KeJe30, MapraHell, KajluH,
Kanblui U NUHK. TonmnHaMOyp Takke aKTUBHO aKKyMYJIUPYET U3 MOYBBI KPEMHUH,
HATPUI U MeJlb, YYaCTBYIOIINE B OOMEHHBIX Ipolieccax Haiiero opranusma [14]. O
3HAQYEHUU ITUX JIEMEHTOB ISl AKU3HEACATEILHOCTH OpraHu3Ma 4eIoBeKa XOpOoIIo
HomucaHo B auteparypax [18]. Tak, eciu xene3a B opraHuzMe HEJOCTATOYHO, TO
3TO MOXET MPUBECTH K aHEMHUH, a Je(ULUT MapraHiia, COACPX AIIErocs B CeMU
BOXHBIX (EPMEHTAX YEJIOBEYECKOr0 OpraHu3Ma, IMPUBOJUT K Trpyoomy
HApYLIECHUIO CTPYKTYPhI KJIETOK U BCIAEACTBUE ITOTO — K HETaTUBHBIM M3MEHEHUSIM
SHEPreTUYecKoro ooMeHa.

[Munk, Bxomsmuid B cocraB Oosiee 200 (epMeHTOB, MMEET peIIaroiee
3HAYEHUE B PETYJIALMH KJIETOUYHOTO JbIXaHUs, a KDEMHUN 3HAYUTENBHO BIMSIET Ha
dbopMHupOBaHUE COCIUHUTEIHLHON TKaHU. Menp TakkKe >KMU3HEHHO HeoOXoamma
KJIETKaM — Tpu e€ AePUuIMTe MOBBIIMIACTCS YPOBEHb XOJECTEPHHA B KPOBH, YTO

MOXET TPUBECTH K HapylmIeHWsM OOMEHHBIX TporeccoB B opranusme [19].
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KonndecTBeHHBIN aHAIW3 MHKPO- U MAaKpPOJJIEMEHTOB B COCTaBEe TOMMHAMOypa
MOKa3all, 4To COJIepKaHUE KPEMHUS B KIIyOHSIX cocTaBiisieT okosio 8% B pacuere Ha
CyX0€ BEUIECTBO; KaJIbIUA — 10 5,9 MKT, MarHus — 10 3,4 MKr Ha 1 Kr HaJ3eMHOMU
MacChI.

['maBHas 0coOEHHOCTH TONMMHAMOypa COCTOMT B TOM, YTO B HEM HET
Kpaxmaia, a COJCPXKHUTCS HWHYJIHNH W JpYyrue TMOJHCcaxapuibl, NaloIue Mpu
rugponuse Gppykrosy [16 17].

Wuynux, (pykro3a comepxkalivili mnonucaxapuj ¢ MOJEKYJISIPHOH Maccoi
5000-6000, mpencraBistomuii coOOW KPUCTAUIMUECKHH  TIOPOIIOK, JIETKO
pacTBOpUMBIA B ropsued Boje. MHyIMH — BEIIECTBO, KOTOPOE B OpraHU3Me
YeJIoBeKa pacmeruisieTcss A0 (QpPyKTO3bl, CTOJIbL HEOOXOMMMOW IS JIroJed
cTpanaomux guadetoM. OH CTUMYJIHUPYET POCT W aKTHBHOCTh OMPUIO — U
JakToOakTepuil. Y uWHyJIMHAa OOHApY>KEHbI €l M JIpyrue CBOMCTBA, KOTOpPHIE
MIOJIC3HBI TIPU OKUPEHUH. Tak, OH MOBBIIIACT BCACHIBAHUE KAJBIUS KUIICYHUKOM,
TEM CaMbIM, CHUXAas PHUCK OCTEONOpO3a M aTePOCKIECPOTUYECKUX H3MEHEHHH,
OKa3bIBa€T HOPMAIM3YIOIICe BIMSHUE HA META00MWM3M  JUNUIoB. MHymuH
oOnagaeT crocoOHOCTRIO CHUXKATh COJIEP)KaHME B KPOBU caxapa, XOJIECTEpHHA,
JIMIIOTPOTEUI0B, HOPMAJIM30BaTh )KUPOBO U yriieBoaHbIH 00MeH [20].

[Io nuTepaTypHbIM JaHHBIM, TOMHMHAMOYP YIWUBUTEIBHBIM O00pa3oM
coueraer B cebe CrOCOOHOCTh HAKAIUIMBATH MHOTHE BUTAMUHBI, CPEU KOTOPBIX
Butamuusl C, By, B, IlosTroMy B HapoaHON MeAUIIMHE OTBAPhI U COK U3 KIIyOHEH
TommHaMOypa MUPOKO MPUMEHSIOTCS JIJISl 3aKUBJICHUS MOKHYIINX paH U 53B. OH
IPUMEHSIETCS TaKkKe IS TOAJEpKaHUs HEOOXOAUMOro YpOBHS acKOpOMHOBOM
KHCJIOTHI B opranusme [21].

B pab6orax KameipoBa O.IL. u ap. [21], a takke Xycenoa A. 1. Obun
UCCJIEIOBAHUM U TPOAHAIM3UPOBAHBI TMPOAYKTHI, IMOJY4YEHHBIE U3 KIyOHen

TonunamOypa.
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[Topomok kinyOHEH TommHaMOypa MOJ HAa3BAaHHEM «TJIHKOMHYBUT» B3SITO H3
CJIOTOB CIENYIOIIMX CJOB: «IJIMKO»-Caxap, «HUHY»-UHYJIHH, & TaKXKe «BUT»-
BUTAMUHBI.

[Ipu monydeHun rIUKOMHYBUTA KIYOHU TOMMHAMOYpa OUYMIIAIOT OT KOXKYPBI
HOKOM WJIHM CHEUUaJbHBIM anmaparoM. /[l 3TOro cHaudana CbhIpO€ ChIpbE
IPOMBIBAIOT OT MEXAHWYECKUX 3arpsA3HEHUI; 3aTEM OYMILAIOT €ro OT KOXYPHI;
OYHILEHHOE ChIPhE MOABEPraloT PE3Ke U CYIIAT MU Temmeparype 55-65°C B Toke
ropsiYero Bo3jayxa WM MoJA BaKkyyMmMoM Ipu 1-5 MM pryTHOro cronba. Hanpumep,
10,0 xr xiyOHe# TonmuHamMOypa OYMINAIOT PYYHBIM CIOCOOOM M moiydaroT 9,0 kr
LEJIBHOTO CBIPbSl, KOTOPOE MOABEPraloT pe3Ke B BUJE IUIACTUHOK ToJauuHOM 0,3-
0,6 cM u cymike mpu Temmeparypax 55-65°C B Toke ropsaero Bo3myxa. Ilomydaror
1,8 KT pe3aHHOTO CBHIPbS, KOTOPOE MOJABEPTAIOT U3MEIBbUYCHUIO B TeueHne 80 MUHYT
B IIIAPOBOI MEJIbHUIIE; U3MEJIbUCHHBIN MPOAYKT IMpoceuBatoT yepe3 cuto (C-10) ¢
nuaMmerpoM oreepetrui 0,1 MM; momydaror 1,7 Kr TOTOBOro MpoOAyKTa — MOPOIIOK
KITyOHeW TonmuHaMOypa C YCIOBHBIM HazBaHUEM «[ TUKOWHYBUT». [ TUKOWHYBUT
npeAcTaBisieT Cco0ol MOpOIIOK Oeloro IBeTa ¢ KPEMOBBIM  OTTEHKOM,
MPOXOJSALIUI Yepe3 CUTO ¢ AuameTrpoM orBepcTuil 0,1 MM; uMeeT 3eMIISTHUCTBIN

3alax M CJIaJKOBaThIi CIU3UCTHIN BKyC [22 23].

B mpouecce n3yueHuss XMMHYECKOTO COCTaBa TONMMHAMOypa Kak MOJ3EMHOM
(kmyOHel), Tak W HaJI3eMHOM YacTell OBUIM OIpeAeNieHbl COJEpPKaHWE B HUX
yIIeBOAOB [22], KUPHBIX M OpraHmyeckux kucinor [21], wmukpo- wu
Makpod3JeMEeHTOB [24], pe3ynbTaThl KOTOPHIX OBUIM HCIIOJNB30BAHBI MpPU
CTaHJapTU3AIMK JICKAPCTBEHHBIX CPEJCTB Ha OCHOBe TonmumHamOypa. [lockombky
JUCCEPTALIMOHHAs pabdoTa MOCBAILIEHA MOJYYEHHUIO UEJII0JIO3bl U3 HAJI3eMHOU
gactu TormmaamOypa, MbI couwnn OoJiee MOAPOOHO MUCATh CTPOCHUE BET€TaTUBHBIX
opranoB TonuHnamOypa.

Ha puc 1 npuBegena mukpockonuueckas ctedyns TonuHamOypa B3siTas U3

JIUTEPATYPHBIX U3JI0KEHUM.
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Pucynok 2 Mukpockonus crebneir TonnHamOypa.

A — nonepeunwiii cpez cmeons Tonunambypa (oowee ouepmanue). 1 — snudepmuc;

2 — nepguuHas kopa, 3 — @nosma, 4 — kcunema,; 5 — cepoyeguna.
b — nonepeunvuii cpes cmebns (yeen. 1x80). 1 — kymuxyna, 2 — snudepmuc;
— nepsuynas Kkopa, 4 — snoodepma, 5 — smopuunas kopa, 6 — kcurema;
7 — nepsuunas kcuirema, 8 — cepoyesuna; 9 — MieuHuKU 60 Grosme;
10 — konnenxuma.
B — npooonvusiii cpez cmebns (yeen. 1x80). 1 — kymukyna, 2 — snudepmuc,
3 — koanewxuma, 4 — maeunuku 6o noome; 5 — kamouii, 6 — mpaxeuosi,
7 — cocyowl ¢ oKatMAeHHbIMU NOpamu, 8 — 1eCmMHUYHbLI cocyo, 9 — KiemKu
cepoyesunsl, 10 — 6010COK.

3
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AHanmu3  JHUTEPATYyphl, COJEpXk aulehics B  MHUPOBBIX  HCTOYHUKAX,
CBUJIETENBCTBYET O TOM, YTO MMeroIuecs cBefeHus: o TonnHamOype KacaroTcs B
OCHOBHOM HCCIIEIOBAHUM W HCHOJIb30BaHUS €ro IuiogoB. [IpakTuyecku HeT
JAHHBIX, KaCAIOUIUXCS UCCIEIOBAHUI U UCIIOIb30BAHUS €r0 HAA3EMHOM YacTH, T.€.
cTeOIeH, TUCTHICB U.T. .

B cBs3u ¢ yBenuueHnem uHTepeca K TonmHaMOypy Kak K KyJbType s
NOCJIEYOUIE TPOMBIIIIEHHON NepepadOoTKH, MOSBUIACH TOTPEOHOCTh B COPTAX C
ONPE/ICIICHHBIMU TEXHOJOTMYECKUMH XapaKTEPUCTUKAMU, IPU 3TOM OHU OyAyT
pPa3IMYHBIMA MO arpoKJIMMAaTHYECKMM 30HaM BoO3zenbiBaHusA. Ha cerogHsamHuii
JieHb HauboJiee MOMyJSpHBI cienyroimue copra TonmuHamOypa: “Daitz-6apaka”,
“Myxu3a” BbIpalllMBacMble B YCJIOBHUSX Y30€KHCTaHa W Jpyrue copra T.K
"Kuesckuii 6ensiit", "Kpacusiit", "BeperenoBuansiii", "[latatr", "Maiikornckuii",
"benprit", "Cropocnensiit”, "Haxonka", "Inetnueckuii", "Bomkckuii-2", "Bagum",
"Jlenunrpanckuii”, "CeBepokaBka3zckuii", "Uutepec".

1.2. XuMu4eckuii cocTaB, CBOMCTBA , HCN0Jb30BaHus copTa Tonunamoypa
“@aiiz-6apaka u Tpancdepa ero Ha NPOMbINIJIEHHYI0 OCHOBY”

Copr TonunamOypa «®daii3 Oapaka», co3maHHbIi B Y30exkckom HUU
pactenueBoacTBa ¢ 2006 roma BkmoueH B ['ocymapctBeHHblii Peectp copToB
CEJIbCKOXO3SMCTBEHHBIX KYJbTYpP, PEKOMEHIOBAHHBIX [ BBIpAIIMBAHUSA Ha
tepputopun PecnyOnuku Y30ekucTaH | BBIJIaHO CBUIETEILCTBO Ha JIAHHBIA COPT
(Ne 220 ot 09.02.2006). DKOHOMUYECKHM YHUBEPCHTETOM BIIEPBBIE pa3padOTaHBI
Texunyeckue YciaoBus Ha kiyOHu TomuuamOypa copra «®Paiiz 6apaka» (TSh-40-
02072446- 01:2009).

[To cpaBHEeHUIO ¢ 3apyOeHBIME copTamu copT «Daii3 Gapaka» OTINYAETCS XO-
poliei afanranyend K TOYBEHHO-KIIMMAaTUYECKUM YCIIOBUSIM Y 30€KHUCTaHa U UMEET
MOBBIIIEHHOE COJIEP>KAHUE UHYJIMHA U IPYTUX OUOJIOTUYECKU aKTUBHBIX BELIECTB.

Oxpyskarorasi cpera BOBCE HE BIMSICT Ha KadecTBO TomuHamOypa

HaJIN4Yu€ B HEM IIOJIC3HBIX BCIICCTB. DTO OO0BICHSIETCS TEM, 4TO KJ'IY6HI/I pacTCHuA
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HE HAKaIJIMBAIOT HUTPAThl, a Ojaromapsi CBOEMY YHUKAJIbHOMY XHMHUYECKOMY
COCTaBy Jlaxke CIOCOOHBI Mpeodpa3oBaTh MX B Oe3omnacHbie coenuHeHus. Kpome
toro, TonmHamMOypy BOBCE HE CTpAILHbI TSDKEJblE METAJIbl, HaXOIAIIUECS B
noyBe. OJTO pacTEHUWE MOXKHO CMEJIO BbIpAIMBaTh JaX€ B MErarojiuce |
yHoTpeOJISITh B MUIILY, HE OMAcasiCh HUKAKMX TOKCUYHBIX BEIECTB.

B cBsi3u ¢ TeM, 4TO B JaHHOM JUIUIOMHON paboTe mpeArnoioraeTcs
[OJlyY€HUE HE TOJBKO ILEJUToNIo3bl M3 crebns TommHamOypa, HO U €€ >dup
KapOOKCUMETHILIEILTION03Y .

B Hacrosmee BpemMs Ha Teppuropuu PecnyOimke — Y30ekucTaH
byHKUMaHUPYIOT — KpynHble npeanpustre no Boimycky KMII (B r. Hamanrane
00O «KapboHam» MO BBIMYCKY KapOOKCUMETHIILICILTIOIO3bI, MOIIIHOCTHIO 24 ThIC.

T/TOA., BT.
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MNPUMEHEHUSI COPTA TOIIMHAMBYPA «®AN3-BAPAKA»
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1.3. Ipumenenne Tonnnamoéypa

HauGomnbiiero ycrnexa mo TEXHOJOTHUSAM MEpepadOTKH W HCIOIb30BAHUIO
TonunamOypa A0CTUINIM B Y30€KHCTaHE TJ€ OT ONBITHBIX HAPaOOTOK MPUCTYMHIIN
K TIPOMBIIIEHHOMY BBIMTYCKY Pa3IUYHBIX MpoaykToB u3 TommnamOypa. [loka
HeOONbIINE O00BEMBI  MPEACTABISAIOT — CICAYIONIME TEPBUYHBIC MPOAYKTHI
nepepadoTKu KITyOHEH: mopomok (MyKa), CymEHBIE TONBKH, TMIOpe U (PPYKTO30-
TIIIOKO3HBIE cuporbl. Kpome Toro, 3enéHas macca TonmmHamMOypa MOXKET OBITh
WCIIO0JIb30BaHa JJisl mojiydeHus: ppykTo3o-riaroko3Horo cupomna (OI'C).

B VY306ekucrane CHeUAIUCTaMU LEJUTIOJI03HO-0yMaXKHOM
MPOMBIIINIEHHOCTH, a UMEHHO JOIIEHTOM XHMHKO TE€XHOJOTHYECKOr0 MHCTUTYTa
M.MyposioBoM ObUT anmpoOUpoOBaH CMOCOO0 BapKW IIEJUIOI03bI M3 HaJ3EMHOMU
yactu  TommHamOypa ¢  MOCIHCAYIOIMMM  TOJYYeHHEM  KapToHa U
BBICOKOKa4YeCTBEHHON Oymaru. OueHb BaXKHBIM aCIIEKTOM IIPU 3TOM OKa3aJoCh TO,
YTO BapKy ILEJUIIOJIO3bl MOXHO MPOBOJUTH CO 3HAYUTEIHLHO MEHBIIUM PaCXO0J0M
XUMUYECKUX PEAreHTOB U CHUKEHUEM 3arpsi3HEHUSI OKPYKAIOIIEH Cpe/Ibl.

B 1988 - 2002 rr. Hanbosnee BOCTpeOOBaHHBIM OKa3ajcs CIIOCO0 MOTyUYEHHUS
CYXOT0 IIPOyKTa (MOPOIIIOK, MyKa, KOHIIEHTpaT) u3 Ki1yoHer TonmHamOypa.
[Tpaktuyecku cpasy ObulM OTpaOOTaHBI pa3HbIE CHOCOOBI TOJYYEHHS] CYXOTO
MPOJyKTa; KPHOTEHHAs, CyONMManMOHHAs, JieoduiIbHAs W TEIUIoBas Cymika. B
HAYaJIbHBIA TIepHoJ; paboT Hauboyiee KAaueCTBEHHBIA MO0 OWOXMMHYECKUM
napaMeTpaM TIOPOIIOK TMOJy4Yajdd [0 KPHUOTEHHOW U  CyOJIMMaluOHHOU
TEXHOJIOTHUSM, HO IIPU 3TOM LI€HA TOTOBOI'0O MTPOJIyKTa B HECKOJIBKO pa3 MpeBbIIIalia
TaKOBOM, OJIyYEHHBIN TEIIIOBBIM CIIOCOOOM.

JIsi TPOMBINUICHHBIX O0BEMOB Ha CYHIECTBYIOIIMX TEXHOJOTMYECKUX
JUHUSX HanOoyiee M3YYEHHBIM W OTPAOOTAHHBIM SIBISIETCS MPOIECC TMOTYUYEHUS
ATHIIOBOTO criupTa u3 TonuHamOypa. B mpoMbIIIeHHBIX MaciiTabax 3TOT MPOIEece
B pa3HbI€ rojibl npuMeHsics B0 @panuun, B ['epmanun, Poccun, [lonsme, CILIA n
SAnonnn. Ilpuuém Bo @Ppanmuu u B bpazunum knyObnu TommnamOypa
NPEACTaBIAIOT COOOW 3HAYMTENbHYIO YacTh OOILEro ChIPbs, HCIOJIb3YyEMOIO B

CIIMPTOBOM MPOMBIIUIEHHOCTH. B ['épMaHnu, B HEKOTOPBIX IPOBUHILMAX, TAKKE
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co3JaHa CETh MEJIKUX BUHOKYPEHHBIX 3aBOJOB, paldOTAlONIMX Ha MECTHOM
TonnHaMOypHOM CBIpBE.

TonuHamOyp — Ba)XHOE ChIpbE IJsl TMOJYYEHUsS HMCTUHHOIO HWHYJIMHA -
[EHHOI0 TPOAYKTa MEIULUHCKOro, mnapagapMaleBTUYECKOTO0 U MHILEBOIO
HA3HAYCHHUS.

K coxanenuto, B HacTosiiee Bpems, MPAKTHUYECKH HET arpoOMpPOBaHHBIX
TEXHOJIOTHM, MWJIOTHBIX YCTAaHOBOK JJIsl MOJy4YeHHs uMHylIuHa u3 TonmumHamOypa
TEM WIH UHBIM crnocoOoM. IIpu 3ToM, Mo OLEHKaMm CHeHHaIMCTOB, MOJyYEHUE
BBICOKOOYMIIICHHOTO HWHYJIMHA MEIULMHCKOTO HAa3HAYEHUs CONPSIKEHO CO
3HAYUTEIILHBIMU CTAPTOBBIMU BIIOKECHUSMM.

@pyKTO30-TJIIOKO3HBI CHpPON MOJydaloT W3 kinyOHed TonmunamOypa, mpu
BBIPAIIUBAHUM KOTOPOI'O HE IPUMEHSIOTCA XMMHUYECKHE CPEIACTBA 3allMThI
pacTeHUi © MuHepainbHble yaoOpeHus. Cupon u3 kinyObHe TonmHamOypa
IPECTaBIsIeT COOON BBHICOKOKOHIIEHTPUPOBAHHBIA HATYpaNbHBINA HKOJIOTHYECKU
YHUCTBIN PAaCTUTENbHBIN 3KCTPAKT C (PU3NOJIOTUYECKU aKTUBHBIMH KOMIIOHEHTAMH,
coaepxamuit He MeHee 50% cyxux BemecTB U 6omee 60% BerecTs, 00IaqaAIOMIUX
OUYEHb BBICOKON OMOJIOrMYECKON aKTUBHOCTHIO.

B TexHMueckux Lensix B KauecTBe 100aBKU K OEH3MHY, €r0 UCHOIb3YIOT AJIs
nosyuyenus stunosoro cnupra B CIIA, Kanane, bpazwinnu, @pannuu, Asctpum,
Benrpuu.

Crebnu TonmHamOypa MOTYT NPEACTaBIATb WMHTEPEC ISl LEJUTFOI03HOM
OPOMBIIIEHHOCTH, a TaKXe /i1 MPOU3BOACTBA OpPHUKETOB I CHKUTaHUS B
KayecTBe ToIuIMBa. LleHHOCTb MNpEACTaBIAIOT TAKXKE OCTATKM OTPaOOTAHHBIX
kiyoHneil TonuHamOypa (BBDKMMKH), KOTOPbIE UCIOJIB3YIOT B KaUeCTBE 100aBOK B
NEYEeHbEe W JApYyTrue U3JeNUsd KOHIUTEPCKONM NPOMBILUIEHHOCTH. TomuHaMOyp
MO>KHO MCITOJIB30BaTh TaKXKe B JUETaX JUIsl CHY)KCHUS Beca.

Wnynun, copepxawmuiicas B cupone u3 TomnmHamOypa, 1O MHEHHUIO
CHEIMAMCTOB, BBI3BIBAET YYBCTBO HACBIIIEHUS, TaK KakK OJIOKUPYIOTCA

pEeLeNITOPBI, OTBEYAOIIUE 32 Pa3ApakeHUE IIEHTPa almeTuTa Mo3ra yeiioBeka.[24]
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1.4. Dkonoruvyeckue acnekTsl npuMeHeHus TonunamoOypa

TonuuamOyp sBIIAETCS UEHHBIM PACTEHUEM C TOYKH 3PEHUS DKOJIOTHUYECKUX
npobnem. B Jlumuonormueckom wuHctuTyre CO AH Poccum wu3yuanu
BO3MOXHOCTh ~ CO3JIaHHA  DJKOJOTMYECKM  3aMKHYTBIX  IPOM3BOJCTB  Ha
IPOMBIIIVICHHBIX MPEANpUsATUsAX. bbula mocraBieHa 3ajladya Moao0paTh TaKyrO
CEeNbXO3KYJIbTYPY B JAHHOW 3KOJOTMYECKOW LenH, KoTopas Morjia Obl, B
YaCTHOCTH, IPOMU3pacTaTb Ha TEXHOIEHHO HapyLIeHHBIX Teppuropusx. Cpenn
MHOXXECTBa anmpoOMpOBaHHBIX KyJIbTyp TonumHaMOyp oOkaszancs HauOoJiee
PUEMIIEMBIM.

B nmepBBIX JKCIEpUMEHTaX H3y4Yad BO3ACHCTBHE BHECEHHUS B IIOYBY
3HAYUTEIBHBIX J03 CyXOW 30Jbl (OTXOABI TeIuiodHepretuku). M eciam npyrue
pacTeHusi cTpajnaiul oT GUTO TOKCHYHOCTH, TO TormnHamOyp okaszaics Haubosee
YCTOMYUBBIM.

JlanpHeWIINe MCCIEeIOBaHUS IO CO3JAaHUI0 HKOJOTMYECKHM 3aMKHYTBIX
OPOU3BOJACTB  IOKa3aJIHM, YTO MOXHO, IOJIy4aTb  arpoOTE€X3KOJIOIrMYHbIE
MHOTOKOMITOHEHTHBbIE KOMIIOCTBI Ha OCHOBE OTXOJ0B mnpeanpustuil. C 1enbro
IOJTHOTO MCKJIFOUEHUSI TBEPAbIX U KUJAKUX BBHIOPOCOB BO BHEILIHIO Cpeay
npoBOAWIIM  UcciienoBaHusi Ha  CEeJIEHTMHCKOM — LEJUIF0JI03HO-KAPTOHHOM
komOunare. [lytem (U3MKO-XMMHYECKOTO MOJAETUPOBAHUS OBLUTH pacCUUTaHBI
pas3Iu4HbIe BAPUAHTHI KOMIIOCTOB M3 TBEPABIX OTXOA0B (KOpa, 30J1a, AKTUBHBIN W)
U OTXOJIOB NTHULE-)KHUBOTHOBOJYECKUX KOMIUIEKCOB. Haunbonpmmii 3ddext
NOJIYYEH OT BO3JEJIbIBAHUS HA 3TUX KoMrocTax TonuHamMOypa U TOMUCOJHEYHHKA.
3nech, Kak W B cliydyae BHeceHusi 4yuctod 3o0abl TOLl, mpu 3HauMTENHRHOM
YIIyUIIEHUH arpopu3nYecKUX MOKa3aTesIel MOYBbl YpOKail B KIyOHSIX yBEIUUMIICA
MOYTH B JBa pa3a. Y poxKalHOCTb 3€JIEHON Macchl Bo3pocia B cpeaHeM Ha 30%.

Baxxno ormeruth, uro TommHamMOyp MOYTH HE HaKaIllJMBAaeT HUTPATHI,
TSKENBIE METAJUIBI U PAAUOHYKIUIABL. TakuM 00pa3oM, OH MOXET ObITh OJHUM U3
AKTUBHBIX  (PUTOMEIMOPAHTOB C  OJHOBPEMEHHBIM  HCIIOJIb30BAHUEM  €r0
OpPOAYKUMA — KIyOHM W 3el€Has macca — I KOPMOBBIX, MHIIEBBIX U

TEXHOJIOTHUYECKUX IIEJICH.
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1.5. CBoiicTBa 1EJJII0JIO3BI
[TockonbKy MOs AUTUIOMHAsE paboTa MOCBEIEHA MOMYYSHUIO EJUII0JIO3bI U
KapOOKCUMETHIIIEIUTI003bI U3 cTebast TonuHamOypa s cousna 1esiecooOpa3HbIM
YACTATH KPAKyI0 XapaKTePeCTUKY IEJUTI0JI03€ U €€ MTPOCThIM d(hUPOM
[emnrono3a, KieTyarka, TJIaBHbIA CTPOUTENBHBIN MaTepHall pacCTUTEIBLHOTO
MHUpa, 00pa3yroNINil KJIECTOYHbIE CTCHKU JEPEBHEB U IPYTUX BBICIIUX PACTECHUHU.

Camast uyncras npupojHas opma melTIoI03bl — BOJIOCKH CEMSH XJIOMYaTHHUKA.

OH OH CHOH i oH
— 0—0 oc—-1I0 I
N / l AN e N CJ——\C@[':]H Il{\(ljcf
c4 (e P (e
. (\j\l ol O| Ili/ Nk N\ “—OH
o - on
CH,0H H OH Ly CHOH

[enmrono3a mpencrasiser coOoil AmuHHBIE HUTH, coaepxamue 300—10
000 ocTaTKOB TJIIOKO3bI, 0€3 OOKOBBIX OTBETBIICHHI. DTH HUTH COCIUHEHBI MEXKTY
c0o00i MHO>KECTBOM BOJIOPOJHBIX CBSI3€H, YTO MPHUAACT IEJUIIOI03€ OOJBIIYIO

MEXaHUYECKYIO IPOYHOCTh, TP COXPAHEHUH AJIACTUYHOCTH.
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B Hacrosiiee BpeMsi MPOMBIIUICHHOEC 3HAYEHUE HWMEIOT JIMIIh JBa
VMCTOYHUKA JJI TOJIyYEHUs ILEJUII0JIO3bl — XJIOMOK U JIpeBEecHas macca. XJIOMOK
IpeACTaBlIgeT CcOO0OM TOYTH YHUCTYH LEJUII0JI03y M He TpedyeT CIOKHOU
00pabOTKH, YTOOBI CTaTh HUCXOJHBIM  MaTEpPUAIOM IS  HW3FOTOBJICHUS
MCKYCCTBEHHOI'O BOJIOKHA M HEBOJOKHHUCTBIX IIacTUKOB. llocie Toro kak ot

XJOMKOBOIO0 CEMCHM  OTACJIICHBI OJIMHHBIC BOJIOKHA, MCIIOJB3YCMBIC  IJIA
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W3TOTOBJICHUS XJIOMYATOOYMaXHBIX TKAHEHW, OCTAIOTCS KOPOTKHE BOJOCKH, WU
JIMHT» (XJIOMKOBBIN TyX), MiauHOM 10-15 mMm. JIMHT OTACHSIOT OT CEMEHH, B
TeueHue 2—6 4 HarpeBarloT MoJ JaBiieHueMm c 2,5-3%-M pacTBOPOM TUIPOKCH]IA
HATpHsl, 3aT€M IMPOMBIBAIOT, OTOETUBAIOT XJIOPOM, CHOBA MPOMBIBAIOT U CYIIAT.
[TonmydeHHBIH TPOIYKT MPEACTaBIsCT COOOW O-IEIUII0IO3Y C BBIXOAOM 96-99%.
Beixon paBen 80% (macc.) JuHTa, a OCTAIbHOE NMPUXOAUTCS Ha JIMTHUH, KUPBI,
BOCKM, TIEKTaThl U IIENyXy ceMmsiH. [[peBecHyr Maccy MOoJIy4aroT OOBIYHO W3
JPEBECUHBI JIEPEBHEB XBOMHBIX M JHMCTBEHHBIX mopoa. Ona coxepxutr 50-60%
1eantoio3nl, 25-35% murauna u 10-15% remunemaioio3 U HEUEUII0J03HBIX
yTIeBOAOPOAOB. JIpeBecHyI0 IEJUTI0NI03y BapsT TpUMs CHocoO0amMu HaTpOHHas
Bapka, cyib(arHas Bapka U cylbduTHas Bapka. Cnoco0 Bapku moaOupaercs B
3aBUCUMOCTH OT 00JIACTH MCIOJIB30BAHUS TOTy9aeMOM 1EJUTIOJIO3HI.

[TomyyeHus: UEMIIOIO3bI U3 MATEPUATIOB C TOBBIIIEHHBIM COJEPKaHUEM
OpUMECEl 4YacTO TOJIb3YIOTCS HATpOHHBIM crocoboMm. OH 3akimrouaercs B
obpabotke apeBecunbl 6 8 % pacrBopom NaOH mpu 150 - 180 C B Teuenue 6 gac
noa JasieHneM 6 - 8 ar. JIUTHWMH NpU 3TOM PACTBOPSETCS C PA3JI0KEHUEM,
TEeMUIIEIUTIONIO3bI THAPOIM3YIOTCS, CMOJIBI PACTBOPSIOTCS B BUIC HATPUEBBIX COJICH
CMOJISIHBIX KUCJIOT, & YKUPbI OMBUISIOTCS.

B cynapbuTHOM mpoliecce ApeBecHYIO LIEMy BapsAT MOJ JaBICHHEM (OKOJIO
0,5 MIla) npu C ¢ nuokcuiom cepbl U OucyabhuTom Kanbius. [Ipu 3ToM JTUTHHHBI
U YIJIEBOJOPObI MEPEXOAAT B PaCTBOP M OcTaeTcs uesmionosa. [locne npombiBKkr
U OTOENMBAHUS OYMIIEHHAas Macca OTJIMBAETCS B PBHIXJIYI0 Oymary, MOXO0XKyK Ha
IPOMOKATENbHYI0, U cylmuTcs. Takas macca Ha 88—97% coCTOUT U3 1EIUTION03bI U
BIIOJIHE TMPUTOJHA JJIsi XUMHUYECKOM mepepabOTKM B BUCKO3HOE BOJIOKHO U
nesutodaH, a TaKKe B TPOU3BOIHBIC TIEJUTIOJIO3BI — CIIOKHBIE U TIPOCTHIE d(PHUPHI.

CynbdaTHbli  MeETOJ TOJMYYEHHS IEJUTIONIO3bl  OTJIWYAeTCsl  OT

CyJb(UTHOrO TE€M, YTO JApeBecHas Iiena oOpadaThIBaeTCs PACTBOPOM,

COJICpKAIlUM €KUM HATpP U CYJIb(U] HATPUS
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1.6. [IpocTsbie 3(pupsbI HENTI0J103bI
IIpocteie  sdupsr  memwmonossl  CgH702(OR),(OH)3,, (rme n=2)

MPEACTABISAIOT COOOM B OCHOBHOM MNPOXYKTHI O-aJKMIMPOBAHHS IEIIIIOJIO3HI.
[Ipocthie >dupbl 1EUIIOIO3BI B HACTOSIIEE BpeMs NpHOOpenr OobIIoe
MpakTHYecKoe 3HaueHwe. K JOCTOMHCTBAM TIPOCTHIX J(PHUPOB  IEIUTIOIO3BI
OTHOCSITCS: YCTOMYUBOCTh K JEHCTBUIO XMMHUYECKUX PEAKTHBOB, BOJOCTOMKOCTb,
MOPO30CTOMKOCTb,  CBETOCTOMKOCTb, TEPMOCTOMKOCTb, Majas TI'OpPHYECTb,
CITOCOOHOCTH PacCTBOPATHCS B PACIPOCTPAHHEHBIX OPTaHUYCCKUX PACTBOPHUTEIISX,
XOpOIIIME TUICHKOOOpa3ymolme W TEPMOIUIACTUUECKHE CBOMCBa U Jpyrue.
HekoTtopsie mpocThie 3pupHI MEIUTI0I03bI TIPH ONPECIICHHON CTETICHH 3aMeIIECHUS
MOTYT PacTBOPSATHCS HE TOJNBKO B OpPraHUYECKUX pACTBOPUTENSAX, HO U B
pa30aBICHHBIX BOJHBIX PACTBOPAX INEJIOYH U JaKE B XOJOTHOMW BOJE. DTO TAKKE
UrpacT BaXHYIO pPOJb B MX IpuMeHeHuu. [lpm cremenm 3amemenus 2 — 2,5
NpOCThie 3PUPBI PACTBOPUMBI B OPTraHUYECKHUX PACTBOPHUTENSAX, MPH CTEHEHU
3aMeINIeHus] MEHee €IUHUIIBI dUPHI PaCTBOPUMBI B Tenovax. [Ipu oguHakoBOH
CTEIICHH 3aMEIICHHUS] PACTBOPUMOCTh TEM HIIKE, YeM BBIIIC MOJIEKYJIIpHAas mMacca
3aMEIICHHOTO pajuKaa.

Pazmuuaror  crmemyromme  BUABI  MPOCTBHIX  3(PUPOB  IMEIUTIOJIO3BI:
AITKUWILEIUTION03bl  (METHII-, ATUJIEUTIONO03bl W JIPYTHE); apajKWILEIII0I03bI
(6eH3MNIEeITI0II03a); TUAPOKCUATKUIILICIIITION03a (TUIPOKCUATHII-,
TUAPOKCUITPOTIHIIIEIUIION03a); d(PHUpHI, coiep)kKalue B aJKUILHOM 3aMECTHUTEIIC
JPYTHUE TPYIIIbI, TOMUMO THJIPOKCUIIbHBIX, HAIPUMEDP, KapOOKCUIIbHBIC U JIPYTHE
(kapOOKCUMETHIIICIUTION03a, ITUAHATUIILEIUTION03a W Tak Jaliee); CMElIaHHbIe
npocThie A(PUPHI EUTI0I03bI ( KapOOKCHMETHIIITHIILCIUIION036l U Apyrue). B
MOCJICTHEE BPEMS IOJIYYEHO OOJIBIIOE YHCIIO TPOCTHIX 3(PHUPOB IIEIUTIOJIOBHI,
COJICPKAIIUX PA3IUYHBl (YHKIIMOHANBHBIC Tpymmbl. Kpome TOro, M3BECTHBI
a¢Upbl  TEJUTIONO3bI, COJACpPXKAIIME OJHOBPEMEHHO TMPOCThie JPUPHBIE U

CII0XKHOA(UPHBIE TPYIIIIHI.
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1.7. IlpencraBure iy NPOCTHIX 3(PUPOB HEJLTHI03bI
1.8 Ankuinensirogo3a

N3  ajnkuinennarooiio3 B MPOMBIIUICHHOCTH — MPOU3BOMAST METWUI- U
STUILEIUIIONI03bI. METHIEIII0NI03a MOXKET OBITh MOJy4YeHa C Pa3HOM CTENEHbIO
samenienus (C3) Bmiote g0 C3 3,0. TeopeTHdyeckd MOHOMETHIIIEIUTION03a
conepxut 17,61%, mumermnnemntonosa 32,6% u tpuMmerunuemmono3a 45,65%
rpynn-OCHs. B MPOMBIILIEHHOCTH MOJIYYaloT BOJIOPACTBOPUMYIO
METUJILEIUIION03Y  METOJOM  METWIMPOBAHUS  LIEJOYHOW  LIEJUTIOJIO3BI
METUIIXJIOpUIOM [2]:

[CcH70,(0OH);],+xnNaOH+xnCHCIl;—[CsH;0,(OH)s.
«(OCH3)]n+xnNaCl++xnH,0

[Tony4daroT TPOAYKTHI BOJIOKHUCTOTO WJIA TPaHYJIHMPOBAHHOTO CTPOEHUS,
conepxamue 24...34% rpynn OCHjz, yto coorBerctByer C3 1,3...2,6. Takas
METUJILEIUTION03a pacTBOpUMa B  XOJOJAHOM BOJAE U pAlle OPraHUYECKUX
pacTBOpPUTEIIC, HO HE PACTBOPAETCA B ropsAder Boje. B BOOHBIX pacTBOpax
METHIILIEIUTIONI03a TPOosIBIISIET cBoiicTBa [1AB.

OTWILEIIII0NO03Y B HPOMBIIUIEHHOCTH —MOJYy4YalT B3aUMOJEHCTBUEM
HIEJTOYHOM LEIUTI0JIO3bI ATUIXJIOPUIOM [2]:

[C6H702(OH)3]n+xnNaOH+xnC2H5C|—>[C6H702(OH)3_X(OC2H5)X]n+

+xnNaCl+xnH,0

Tpusrtnnuemnonosa coaepxut 54,87% rpynn — OC,Hs. B npousBoactse
BBIPA0ATHIBAIOT ATIIIIEIUTION03Y, comepxkamtyio 44...50% rpymn - OC,Hs (C3
2,5...2,6) u ¢ Huskou crenenrto 3amemenus (C3 1,0...1,5; 25...30% rpynn
OC;Hs). Crenenp 3amenieHuss B MOPOLECCE ATUWIMPOBAHUS  PETYIHUPYIOT
U3MEHEHHEM pacxoJa OJTUIXJIOPUIA, a MPOAOJIKUTEIBHOCTh IIpolecca —
U3MEHEHHUEM TEMITEPATYPBHI.

TexHuyeckass STWILEIUIION03a MPEACTABIACT COO0O0M Oenblii WM cierka
KEJITOBATBHIA  TMOPOMIOK JIMOO  TOpHUCThIe  uemyiku.  Husko3amemeHHas

ATUWILEIUII0I03a pacTBopyuMa B  XOJIOOHOM Boje. DBrlicoko3aMenieHHas
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STUILEIUIIOI03a HE pacTBOpUMa B BOJIE, PacTBOpUMa B psA€ OPraHUYECKHUX
pacTBopUTeNied, yCTOMUMBA K JACUCTBUIO IIeToueld M pa3z0aBiICHHBIX KUCIOT. DTO
TEPMOIUJIACTUYHBIN MMOJIUMEP, XOPOILIO COBMEMIAIOIIUNICS ¢ pa3IMYHBIMU CMOJIaMU
u 1miactudukaTopamu. M3menuss W3  STUIEIUTIONO3bI  00JIaal0T BBICOKUMU

MEXaHUYECKOU IMPOYHOCTBIO, TCPMO- U MOpOSOCTOﬁKOCTBIO.

1.9. Ben3niane/i0/103a

bensunnemnntono3a mnpeacTaBiaseT coOOM MpocTod 3(pHp LEIUTH0I03bl U
OCH3WJIOBOTO CHUPTa, MOJy4YaeMbld B3aUMOJICUTBUEM IEIIOYHON UEUTIOJI03bI C
XJIOPUCTBIM OCH3UIIOM.

TexHonornyeckud  MpoUecC MOIMy4YeHUss  OCH3WILEIIIONO03bl  MOXET
OCYIIECTBIISATHCS OJTHOCTYTIEHYATHIM WM JIBYX CTYIIEHYaThIM CIIOCOOAMH.

[Ipu onHOCTYMEHUATOM CIIOCOOE MPOLIECC COCTOUT U3 CTAANN Mepcepu3aliu
IEJUTIOJIO3bI, OCH3UITMPOBAHMUSI, IPOMBIBKH, CYIIIKH.

XnomnkoBas 1emnono3a mepcepusyercs 40 - 50%-HbpIM pacTBOpOM €IKOTO
HaTpa W MOCJEe OTKMMa OT HEro (10 TPEXKpPaTHOW Macchl MO OTHOUIEHUIO K
MCXO/IHOM Macce IEJUII0I03bl) MOJIBEPraeTcsi CO3PEBAHMIO B T€UEHHE 24 4acoB.

bensunupoBanue MpoBOAAT B CTaJlbHOM BEpPTUKAJIBHOM ammapare,
HUKEJIMPOBAaHHOM BHYTpU. CHauana 3arpy’karT IIEJOYHYIO LEJUII0JI03Yy, 3aTEM
BBOJAT OeH3umxyopua (M3 pacyeta 6 - 7 Moib Ha 1 MOJb IEIIIIOJIO3BI).
IpomomkuTensHocTs mporecca mpu 130°C cocrasmsier 2 — 2,5 gaca.

OOHOBpPEMEHHO C€ OCHOBHOW peakuued OEH3WIMPOBAHMS IPOTEKAIOT
noboyHble peakiuu ¢ oOpa3zoBanueMm OensuiabHoro crnupra CgHsCH,OH wu
nubensunoporo  3pupa CgHsCH,OCH,C¢Hs, xkotopbie miacTuGpuuupyroT
oen3unuemtono3y. [lomydennyto TectooOpa3Hyro OEH3UILEIUII0N03Y TPOMBIBAIOT.

Jist obneryeHust BbiAelieHUs] OCH3WILIEIUTIONO03bI M3 PEAKIMOHHON cMecH
OCH3WILEIUTIONO3HYI0 TeCTOOOpa3Hyl0 MacCy AUCIEPTUPYIOT C  TOMOIIBIO
AMYJIBIaTOPOB (OJEMHOBOW KHCIJIOTHI WM OJIEMHOBOTO MbLia). BeH3uIentono3y
OTMBIBAIOT CIUPTOM OT IJIACTU(HUKATOPOB, a 3aTEM ropsyei U XOJ0AHOM BOJOM OT

€IKOr0 HaTpa W XJOPUCTOro HaTpus. MOXKHO OTMBIBaTh OCH3WILEIUIIOI03Y OT
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IpUMECE JIeHIEBBIM pAcTBOPHUTEIEM — OEH3MHOM, HO OH Oojiee B3pbIBO- U
M0KAapOOTACEeH, YeM CHHUPT, U €ro THApPOPOOHOCTh 3aTPYIHSAET MOCIEIYIOUIYIO
OTMBIBKY BOJIOH.

[IpoMBIBKY CIIUPTOM TPOBOJSAT B IIAPOBOM MENIbHHIE MM Ha OeryHax C
no0aBlieHUEeM JJiS AUCIEPTUPOBAHUS MAcChl XJOpUCTOTO Hatpusa. HemocraTkom
TaKOI0 MEXaHWYECKOI'0 JUCIIEPTUPOBAHUS SBIISIETCA 3HAUUTENbHAS ITOTEPS CIUPTA.
[Tocne OTMBIBKM BOJOW OCH3WILEIIOI03a OTKUMAETCAd Ha HYTY-QUIBTPE U
CYIIMTBCS B BaKyyM-cymrike mpu 50 - 55°C.

benzunuennionosa npeacrabisieT OO0 3€pHUCTBIA MOPOILIOK KEITOBATOTO
nBera. OU3MKO MEXaHWYECKHUE CBOMCTBA OCH3WIILIEIUTIONO03bI 3aBUCIT OT CTEIECHU
3aMenieHusl U BA3KOCTU. OHa XapaKTepu3yeTCsl BBICOKOM aare3neil K pa3InyHbIM
IOBEPXHOCTSIM, BBICOKOW BOJOCTOMKOCTBIO M XOPOUIMM JIU3JIEKTPUYECKUMU
CBOMCTBaMM; pacTBOpMMa B OOJIBILIOM YHCIIE pacTBopuTeieil. bensunienmono3a —
HETCIUIOCTOMKMM W HEMOPO30yCTOMYMBBIM  MaTepual C  HEBBICOKUMU
MEXaHUYECKUMHM MOKa3aTeJISIMU: TEMJIOCTONKOCTh 10 MapTeHcy paBHa 52 — 60°C,
yaapHas BSI3KOCTb Bcero 1,76 KI[>I</M2. bensuinennono3a MMEET BBICOKYIO
XUMHUYECKYIO CTOMKOCTB U INIACTUYHOCTb.

bensuieniono3a NpUMEHSIETCS B OCHOBHOM ISl U3TOTOBJICHUS KaOesei.
brnaromaps xoporei aare3smoHHONW CIIOCOOHOCTH OCH3WIIICIIIION03a UCTIOIb3YeTs
JUTSI U3TOTOBJICHHS 3AIIUTHBIX MOKPBITHI U JTakoB. PacTBOpBI OEH3HMIIIEIUTIONO03bI
OPUMEHSIOTCS JUIsl TOJydeHUs "BeuHbIX" 000€B JEKOPaTHUBHOM MOIOLIEHCS
OyMaru, U3 Hee IMOJY4aloT TaKKe IPECCOBOYHBIE M JUTHEBBIE KOMIIO3WLIUU IS
IIPOU3BOJICTBA BOAO- U LIEJTOUYECTOUKUX U3JICTUN.

1.10. MeTwine/L10103a

Mertunnemnnono3a MOpencTaBiseT co00il MpocTod >PUp UEUIIOJIO03bl U
MeTuiaoBoro cnupra. Ilo BHemHeMy BHUAY 53TO MOPOLIKOOOpA3HBIA WIU
BOJIOKHUCTBIA MPOAYKT O€JI0ro LBETA.

MeTninemnono3y MOoIy4daroT JABYMs IMyTSAMHU: JCUCTBHEM HA IICIOYHYIO
LEJUTIONI03Y AUMeTuiCcybdara [2]:

[CsH702(0OH);3],+2n(CH3),S0,+2nNaOH—| C¢H;0,(OH)(OCH3),],+
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+nNaSO,+3nH,0
Nnu pefictBUEM XJIOPUCTOTO METHIIA:
[C6H702(OH)3]n+nCH3C|+nNaOH—)[C6H702(OH)2(OCH3)]n+
+nNaCl+ nH,0

Yamie npuMEHSIOT XJIOPUCTBIA METWJI, TaK KaK OH HETOKCUYEH U UMEET
O0ojiee HHU3KYI0 CTOUMOCTb. B MOpPOMBINIJIEHHOCTH BBIMYCKAIOT JBa BHUJA
METUILEIUTIOJIO3BI:

BomopactBopumyto — co cremnenbto 3amemienus 1,27 — 1,54 (22 — 26%
METOKCWIBHBIX IPYIN);

[lenouepactBopumyto — ¢ 3 — 4% METOKCWIbHBIX TpYII; TaKas
METHJILEIUTI0N03a HEPACTBOPUMA B BOJE.

B kauectBe MCXOAHOIO CBHIpbS INPUMEHSAECTCA XJIONMKOBAas WM JApPEBECHAs
HeJuIoNio3a. MeTuwnrpoBaHue BeayT B aBTOokjaBe npu jgasieHuu 0,98 — 1,18
MH/M® (10 - 12 &rc/em®) m 125 -140°C. 3areM MHpODYKT OCaXHAIOT BOJOW,
IIPOMBIBAIOT, OT)KUMAIOT U CylIaT.

BonopacTtBopuMas METHUIILEIUIIOI03a PUMEHSETCA B KAUECTBE KIICSIIETO U
KaKk TeHooOpa3oBaTelb W OSMYJbratop B pslae OTpaciedl MPOMBIIUICHHOCTH,
HarpuMep B (apMareBTUYECKOM, JAKOKPACOYHOM, OyMaKHOHW, IHILEBOM.
HauOonpiiee  TeXHUYECKOE  MPUMEHEHHUE  HUMEIOT  BOJHBIE  PAaCTBOPBI
METHWILEIUTIOJIO3BL.

1.11. ITniane/nros03a

OTUNILEIUIION03a MPEACTABIsIeT cOo00M MpocTod 3(up LEIUIII03bl U
STUJIOBOTO CIUPTA; IMOJYYaeTCsl JEUCTBUEM XJIOPUCTOIO ATHJIA HA WICIOYHYIO
LEJUTI0JIO3Y B MPUCYTCTBUM €KOTO HaTpa [2]:

[C6H702(OH)3]n+3nNaOH+3nC2H5C|—>[C6H702(OC2H5)3]n+
+3nNaCl+3nH,0

[Ipu ankunrpoBaHUU MPOTEKAET MOOOUYHBIN MPOLIECC TUIPOJIN3A XJIOPUCTOTO
ATUJIA!

3C 2H5 C|+3N30H—>(C 2H5)20+ C2H5OH+3N3C|+H20
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Yem MeHbIIE KOHIEHpPALMs IIEJI0OYM, TEM HMHTEHCUBHEE IPOTEKAeT
ruaposin3. [loaromy kak npu npeaBapuTesbHON 00paboTKe (Mepcepusalum), Tak u
npu ankwinpoBaHuu npuMeHsoT 50%-Hbeil pacTtBOp enkoro Harpa. lllenous
HeoOXoaMMa | Il HeWTpaiu3anuu oOpasyroliencs Mpu THAPOJIHU3E COJISTHON
KHUCIIOTBI, KOTOpasi MOXKET MOHMXKATh BS3KOCTh d(Hpa IEIITI0N03bl U BbI3bIBAThH
KOPPO3HIO anmnaparypsbl.

ANKAIMpOBaHUE  LEJUIIOJIO03bl  MPOTEKAET  IMOCTENEHHO. BTopuuHbIe
TUAPOKCUIIbHBIE TPYIIbl 3aMEIIAI0TCS CPAaBHUTENBbHO JIETKO, JasibHeillee
AIKWIMPOBAHWE  NPOTEKAET  3HAYUTENbHO  TpyaHee. g mosrydeHus
BBICOKOAIKHINPOBAHHOM OTUILEIIONO3El mporece mposomar mpu  130°C B
IPUCYTCTBUM 0OJIBIIOr0O M30bITKA XsopucToro 3tuina (1o 10 — 13 monp Ha 1 Mok
LEJUTOJI03bI).

JlanpHeliliee MOBBILICHUE TEMIIEPATYPhl ATUIMPOBAHUS HE OKa3bIBAET
OOJIBIIOrO BIWSHUS HA CTENEHb 3aMEIICHUS MPOAYKTA, HO BBI3BIBAET JECTPYKLHUIO
ATWILEIUTIOI03BI.

B npOoMBIIIIEHHBIX YCIOBUSAX aJKUIMPOBaHUE MPOBOJAT B cpesie OeH3o1a, B
KOTOPOM  pacTBOpsieTcs  oOpasyromiascst  ATHIIEIUI0I03a, 4YTO  olJyierdaer
npoTeKaHue Mpoiiecca 3aMmelleHus. Hanuune OeH3oila B aJKUIUPYIOIIEH cMech
yJIy4IlIaeT OTBOJ TEIJIA U MOBBILIAET MOJYJIb BAHHBI.

TexHoIOornyecknii MNpoOUECC TMOIMYYEHUs STHUJILEIUIIONO3bl COCTOUT U3
CIEAYIOIINX CTaIui: MepCepU3alrs LEJUII0NI03bl, AJIKUIMPOBAHUE, OCAXICHUE,
IPOMBIBA U CYIIIKA.

OTUNIEIUII0NI03a  MPEACTaBIseT coOoW  Oenplii WM KEITOBATHIN
IMOPOIIKOO6PasHbIil PoayKT miotHOCTHI0 1140 kr/M® (1,14 T/em®). Ona xopomo
pacTBopuMa B O€H30JIe, alleTOHE, TOIYyOJe, METHIICHXJIOPU/E, HO HEPAaCTBOpUMA B
OoensuHe u Apyrux Hedrempoaykrax. HabGyxaer W YacTHYHO pacTBOpsAETCS B
cnuptax. C Tpy10M BOCIUIAMEHSIETCS U NPAKTUYECKU HE TopuT. MmeeT xopoiryro
XMMHUYECKYI0 M TEPMHUYECKYK) CTOMKOCTb, YCTOWYMBA K JEHUCTBUIO XOJIOJHBIX U
ropsiYuX PACcTBOPOB KHUCIOT M IIEJIOYEH, CBETOCTOMKA, HE THUET, HE IJIECHEBEET.

Temmeparypa miaBiaeHus dTHILEIUIION03bI 165 — 185°C, TeMIeparypa JeCTyKIUN
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— 10 220°C, mopo3ocroiikocts pasHa - 40°C u HmKe. DTHIILEIIION03a XOPOLIO
COBMENIAETCs C MIaCTU(PUKATOPAMHU, TIJICHKU U3 HEE MPOYHBI U DJIACTUYHBI.
1.12. OkcHdTHILE/LTI103a

OKCHATUITIEIITION03a MPEICTABISET COOOM MPOAYKT B3aUMOJICHCTBUS OKHCH
ATUJICHA C LEJUTI0I030i. DTO MOPOIIKOOOpa3HOE MM BOJIOKHUCTOE BELIECTBO O€3
BKyca ¥ 3amaxa, pactBopumoe B 2 — 10%-r0M pactBope eakoro HaTpa u 40%-HOM
pactBope kapbamuna. OHa HEpacTBOPUMA B BOJIE M OPTAaHUYECKUX PACTBOPUTEIISX.
OKCUATHIIIIEIUIION03a HEKOTOPHIX MapOK pacTBOpMMA B BOJE, CMECSX STaHON —
Boza, 90%-HOi MypaBbUHOMN KUCIIOTE.

[lenouepacTBOprMas OKCHUATHILIEIIION03a MOXET HCIOJb30BaThCsl B
TEKCTUJIBLHONW  TMPOMBIIUICHHOCTH B KadecTBE  J00aBOK,  YJIyUIIArOIINX
OKpAIllMBa€MOCTh BOJIOKH, KaK ammpeT, nuuxra. /J[o6aBka nmpoaykra Kk OyMa>kHOM
Macce MOBBIIIAET TPOYHOCTH OyMaru B MOKPOM COCTOSTHUU.

BonopactBopuMasi  OKCHATWIILIEIUIIONO03a  YNOTPEONsieTcs B KadyecTBE
3aryCTUTENsT Il JIATEKCHBIX KpacokK. [IpomyKT wucmonb3yercss Takke ais
AOMYJIbCUOHHOM MOJIMMEPHU3ALUHN BUHUJIALETATA. B TEKCTUIIbHOMN
MPOMBIIINICHHOCTH — 3TO BBICOKOKAUECTBEHHAs IIJIUXTA, HOCUTENIb MUTMEHTa B
KpacsluX IacTax, B psjie IPyrux oTpacieil MPOMBIIIIECHHOCTH OHA IPUMEHSIETCS
B KAa4eCTBE 3alMTHOTO KOJUIOMJA B TajbBaHOIUIacTHKE. Kak cBs3yromiee B

IMIPOU3BOACTBC KCPAMUKHU U CTCKILITHHBIX H3I[€JIHI>1, B JIUTEMHOM IIPpOU3BOACTBC.

1.13. CBoiicTBa NpoCcTHIX 3UPOB LELTI0JI03bI

CBoiicTBa MPOCTHIX 3(PUPOB LEIUTIOI03bI, B TOM YHUCJIE PAaCTBOPUMOCTH, a
CJIeIOBAaTE€NbHO M 00JIaCTh MPUMEHEHHUs, 3aBUCAT: OT XapakTepa U pa3zMepa
BBOJMMOTO B LIEJUTIOJNO3Y paJuKaia; OT CTENEHW 3aMElICHUs M pacupeeieHus
BBEJCHHBIX PAJAMKAJIOB; OT CTENEHU MOJUMepHu3auuu U mnojugucrepcHoctu. C
YBEIIMYEHUEM pa3Mepa ajKWIbHOTO paJuKala YMEHbBIIAETCS WHTEHCUBHOCTH
MEXMOJICKYJIIPHOTO  B3aMMOJICUCTBUSI,  TMOHWXKAIOTCS  TUAPOPUIBHOCTE U
TeMIieparypa pa3MsrdeHusl IpoCThIX 3PUPOB LEUTIOI03bI U MPOYHOCTh U3JICIUM

13 HUX.
28



Tpex3zamemieHHple  MPOCTBIC APUPHI  MEIUTIOJI03bI € TUAPOHOOHBIMH
3aMECTHUTENIIMU HEPACTBOPUMBI HU B BOJHBIX CUCTEMAax, HU B PaCIpOCTPaHEHHBIX
OPraHUYECKUX PacCTBOPUTENAX. YacTUUHOE 3aMEIlleHHE TPUBOIUT K PACIICTUICHUIO
BHYTPHU- U MEKMOJIEKYISIPHBIX CBA3EH U Pa3pylICHUIO KPUCTAIIMYECKON PEIIETKU
B IIEJITIOJIO3€. AJIKHJIIEIUTION03bI C HU3KOM cTenHbio 3amenieHus (ot 40 mo 70)
pacTBOpUMBI B pa30aBIeHHBIX BOJIHBIX pacTBopax NaOH u HaOyxarmT B BOJE, a
npu Ooiiee BeIcOKOM cteneHu 3amernieHus (ot 100 m1ol180) yxke pacTBOpSIIOTCS B
xonogHou Bome. Ilpm  jmanbHeMieM  TOBBIIEHWM  CTENEHU  3aMELICHUSA
pPacTBOPUMOCTD B BOJI€ yTPAUUBAETCS, HO MOSIBISETCS CIIOCOOHOCTh PACTBOPSTHCS
B MOJISIPHBIX OPraHUYECKUX PACTBOPUTENSAX (MUPUIUH, ITAHOI), a 3aTEM U B MEHEe
NOJIAPHBIX U HEMOJSIPHBIX (XJ0podopM, 6eH30:1). MakcumanbHas pacTBOPUMOCTh
B OPTaHMYECKHX PACTBOPUTENSIX HAOIIOaeTCs OOBIYHO MPHU 3HAUYCHUSX y OT 220
no 260. Takue NpPOAYKTHI PACTBOPSIOTCS TakKe B allETOHE M aleTaTHBIX
pactBoputensix. Ilpu Oosiee BBICOKMX CTEMEHSX 3aMEUIEHUs] PACTBOPUMOCTH B
MOJIAPHBIX ~PACTBOPUTENSX YKE OTCYTCTBYET, MOXKET HaONIOAAThCS JIUIIh
PacTBOPUMOCTh B HEKOTOPBIX HETIOJSPHBIX PACTBOPUTEIISX.

Iunpodunpabie  3amecTuTend (TUAPOKCHATKHHBI U KapOOKCHUAJIKUHBI)
CIOCOOCTBYIOT pacTBOPEHUIO MPOCThIX 3GupoB B Boje. [Ipu 3TOM pacTBOPUMOCTH
B BOJi¢ OOHapyxuBaeTcsi Hpu OojJee HU3KOM CTENEHUW 3aMElICHUs, 4YeM Y
AKWJIIEIUIION03 € YTIIEBOJOPOIHBIMU 3aMeCTUTENAMU. I coxpaHsieTcsl BIUIOTh J10
TpeX3aMEeIICHHBIX MPOIYKTOB.

Cnenyer OTMETUTb, 4YTO BOJIHBIE PACTBOPHI THUAPOKCUATUILEIION03 U
HATPUEBOM COJMM KapOOKCHUMETHIILEIUTION03bl HE 3acTyJHeBaloT. PacTBophl ke
METUJI- U HTUIIEIUIION03bI B XOJOAHOW BOJ€ MPU HArpeBaHUM MPETEPIEBAIOT
KenatuHupoBanus (oOpa3zoBanue rensi) win  (uokymsanuioo  (oOpa3zoBaHue
xJionbeB). JKenaTHHUpPOBAaHUE METWJI- U ATUIIEIUTION03bI (COOTBETCTBEHHO, MpHU
45...65°C u oxoino 30°C) o6paTiMo, a NPy OXIAKICHIN ATKHIIEIITION03bI CHOBA
PacTBOPAIOTS.

BonopacTtBopuMbie alKUIUPOBAHHBIC IEJUTIOJI03bI UCIOJIB3YIOT B KaUECTBE

AMYJIBTATOPOB, AUCIEPTATOPOB, MIACTUPUIUPYIOMIUX T00ABOK, CTAOUIN3aTOPOB,
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BBOJIUMBIX B pa3IM4HbIE BOJHbIE Jucriepcud (MAcThl, KpacKW, IHUIIEBbIC
IPOJIYKTHI, (papMalleBTUYECKUE MU KOCMETHYECKHE CpEICTBa, pPacTBOPBI s
OypeHusi, CTpOUTEIbHBIE U KEepaMUUYeCKue MaTepuaiabl U Tak nanee). Dpupsl c
Pa3IUYHOM CTEMEHbIO ANKWJIMPOBAHUS HAXOJAT NPUMEHEHHE B OyMa)KHOU
MIPOMBILIJIEHHOCTH B KAY€CTBE KJIEEB.

[Tpocteie 3upbl 1EUTION036I C 00JIee BBICOKHMMH CTEMICHSIMH 3aMEIICHUS
MPUMEHSIIOTCS KaK TEPMOILJIACTUYHBIE MaTepHaJIbl JIJIsl U3raTOBJIEHUS IJIACTMACC, a
TaKk)k€ B KaueCcTBE OCHOBBI [JIsi JIaKOB M JJIsl Tpou3BojcTBa IieHOK. C
YBEIIMYEHUEM CTEIECHU 3aMEIlCHHs] TeMIleparypa pa3MsTUueHHs aTKWILEIITI0N03
CHauajia MOHUXAETCs, JOCTUrasi MUHUMyMa TIpu 3HadeHusix y okojo 200...240,
3aT€M CHOBA HECKOJIbKO MOBBIIIAETCSI.

1.14. IIpou3BOACTBO NPOCTHIX I(PHPOB HELITHI03bI

Kak yxe orMewanoch, W Kak cieayer u3 Tabmuibl 1, cambiM
KPYITHOTOHHAXXHBIM U HamOoJiee paciupOCTPaHEHHBIM BOJOPACTBOPUMBIM 3(hUPOM
neutono3sl spisercss KMI] [6]. B tabnuie 2 npenctaBieHbl OCHOBHBIE (PUPMBI,
npousBosamue KMLI.

O6parmraeT Ha ceOs BHUMaHHE, YTO MHOTHE KOMITaHUH, pou3Bosime KMI]
ABJISIFOTCSI  TPAHCHAUMOHAIIBHBIMM M WMEIOT KpPYIIHbIE IPOU3BOACTBEHHBIC
MomHocTu. B V30ekucrane u crtpanax CHI' HampaBieHue mnpocThiX 3(HpOB
IEJUTIONIO3BI TTOCIEe HEe3aBUCUMOCTH Y30ekucrtana mnpou3BoiactBo KMII momyumino
HOBBIH UMITYJILC Pa3BUTHS. 3a MOCJEAHUE TOAbl B Y30€KUCTaHE CO3/7aHbl HOBBIC
npousBoacTBa KMI]

Ha cerogusitinuil 1eHb KapOOKCHMETUIIIEIIIONI03a U €€ HaTpUeBas COJb U3
BCEX MPOCTHIX A(UPOB IEJUIIOI03bI BBITYCKAIOT B MPOMBIIUICHHOCTH B

Hau0OJIBIIIEM KOJIMYECTBE.
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MupoBoe norpedaeHue NpocThiX 3(PMPOB HE/LIHJI03bI B
1998-2000 rr. (TBIC. T/TON)

CTpaHa
S0 HeTTOTos CHIA Jauaga Snonna OcTaneHBIE Beero
EBpoma

KapGokcHMeTHIIELTHOI03a 30/33 83/92 14/17 42 169/184
MeTHIIeIT0I03a H €€ IPOH3BOIHbIE 22/24 56/59 89 22,6 109.5/114.5
[ HApOKCHITHINENTION03a H KapOoKCH- 22/24 25/27 2.1 11.9 61.0/65
METHITHIPOKCHITHILETII03A
DTHIIENIN03a H ITHITHIPOKCHITHI- 2.0 2.6 0.3 1.0 5.9
LELTHI03a
T HpOKCHIIPONHIEITION03a /1.1 3.0 0.5 1.0 5.5

HUTOTO: 77/84.1 169.6/183.6 25.8/28.8 78.5 350.9/374.9

HpOI/BBOIlCTBeHHLIe MOIITHOCTHU OCHOBHBIX IlpOI/I?.BO)j[I(ITe.]Ieﬁ
KMII B mupe (2000-2001 rr.),TBIC. T/TOA
Mapxa KMIT
@upMa-IpOH3BOIHTENE
TeXHHYecKas OUHIITeHHAS

Noviant Oy (©QHHIAHIH) 28-30 45
Hercules Ins. (Agualon) (CIITA, Opanmua) - 35
Akzo Nobel (Huzepiaansl, Hranus) 17-21 6
Lamberti Spa (Iramma) 10-20 6
Dai-Ichi Koqyo Seiyaki Co. (SnoHna) - 15
Clariant (T'epmanna)* 10 3
Mukro-Technik GmbH & Co. KG (©PT) 10-11 3
Daicel Chemical Jndustries Ltd (SImoHms) - 11,5
Wolff Walsrode AG (OPT) - 10
Courtaulds PLC (AHTTHA) 11 1
Guimica Amtex (Mexkcuxa, KoaymGus) 14 14
Latinoquimica (ApreHTHHa) 8 -
Risjad Brasili Chemindo - 10
IIpoune 29 44.6

HUTOTO: 130-140 197.1
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1.15. Kap0okcuMeTHILeNI10J103a
KapOokcuMeTumniemitono3oii  OOBIYHO  HA3BIBAIOT  HATPUEBYIO  COJIb

LEJUTFOJIO30TJIMKOJIEBOM  KUCIIOTHI. Ero mosmywaroT neMCcTBUEM Ha WIEJIOYHYIO
LEJUTI0JIO3Y MOHOXJIOPYKCYCHOM KUCIIOTHI.
Hea(OH),.n(OCH,COONa), + mNaCl+2mH,0O

3T0 MOPOMIKOOOPa3HbIN WM BOJIOKHUCTBIN MPOIYKT OEJI0r0 UM KPEMOBOIO
nBera ¢ HaceimHoW mioTHocThio 400 — 800 xkr/m3. Ilpumensemas B
MIPOMBITIINICHHOCTH KapOOKCUMETHIIIEIUTIONI03a UMEET CTeneHb 3amenienus 0,4 —
1,4 u creniens nonumepusanuu 200 — 3000.

KapOokcumerunmemmono3a pactBopsietcsi B Boae, 50%-HOM BOJHOM
staHose, 40%-HOM BOAHOM allE€TOHE; B APYTUX OPraHUYECKUX PACTBOPUTENSAX HE
pactBopsiercs. I[Ipoaykr co crenenpto 3amenieHuss Huwxe 0,4 pacTBopsieTcs B
BOJHBIX pacTBopax Iienodeit. KapOokcMMeTHIIemogo3a COBMENIAeTCs ¢
BOJOPACTBOPUMBIMU ~ CMOJIaMH, HampuUMep C TyMMHapaOMKOM, KO3EHUHOM,
KpaxMalioM, J>KEJIaTUHOM, IIEKTHHOM, a TaKXe C TJIHMIEPUHOM, HEKOTOPHIMU
TJIMKOJISIMU U UX TIPOU3BOIHBIMU.

BaxxHbIM CBOMCTBOM KapOOKCHUMETHIILIEIITIONO03bI SIBIISETCA CIHOCOOHOCTD
00pa3oBBIBaTh BHICOKOBSI3KME BOJHBIC PACTBOPhI MPHU MEPEMENIMBAHUHU CYXOTO
MOPOILKA B BOJE; BI3KOCTh PACTBOPOB MOKHO U3MEHSTh B IIMPOKUX MPEAENax.

B BOJTHBIX pacTBopax KapOOKCUMETHIILIEILTION03a SBIIETCS
MOJIMDJIUKTPOJIIUTOM M TPOSIBISET CBOMCTBA 3aLIUTHBIX KOJUIOHUJIOB, OHAa HMEET
TaK)K€ BBICOKYIO OMOJIOTHYECKYI0 YCTOMYHBOCTbD.

Kap6okcumerniienironosa SABJISIETCS IUPOKO MPUMEHSIIOIIUMCS
BOJOPACTBOPUMBIM TPOU3BOJHBIM IIeJITI0NI03bI. K Hambosiee BakKHBIM 00JACTSIM
OpUMEHEHUs1  OTHOCATCS  He(dTenoObIBamoIass W TOpHOOOOraTuTeIbHas
MPOMBIILIEHHOCTh, B KOTOPBIX OHAa HKCIOJIB3YETCS KaK 3alllUTHBIA KOJUIOWI B
IJIMHUCTBIX PAacTBOpax Mpu OypeHMHM CKBAXKUH M Kak (IOTAMOHHBIM areHr.
KpynabiMu TOTpeOUTENSIME KapOOKCUMETHIIIICIUTIONO3bI SBIISIOTCS XUMHUYECKas
(IpOU3BOACTBO MOIOIIUX CUHTETHYECKUX CPEACTB) U TEKCTWIbHAs (IUIMXTOBAHUE

U anpeTUPOBaHUE, 3aTyCTUTEIb MIEYATHBIX MACT) IPOMBIIUIEHHOCTh. B OymakHOI
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MIPOMBITINICHHOCTH KapOOKCUMETHIIIIEIUTION03a UCTIOIB3YETCS KaK KIIesIas OCHOBA
nacrt Jyisi 000€B, B KEpaMHUECKON — KaK CyCTIICHIUPYIOITUN areHT U CBSI3YIOIIIee.

[To nmonyuyenuto u npumenenutro KMIL] onybnukoBaHo Hemasio 0030pOB B
KypHaimax W MoHorpadusx. Mbl ke 37ecCh OCTaHOBMMCS B OCHOBHOM, Ha
W3MEHEHUHM PACTBOPUMOCTH MPH KapOOKCUMETUJIMPOBAHUM W HA TE€X OCHOBHBIX
crenuUUecknx OCOOEHHOCTSIX (CTpOEHWE, CBOWCTBA BOJHBIX PACTBOPOB,
BS3KOCTh | T.11.) KMLI, KoTOphIe OTIMYAIOT €€ OT APYTuX A(PHUPOB IEUTIOI03HI.

CoippéMm g nonyuenuss KMII sBisieTcs, B OCHOBHBIM, JIpE€BECHAas
LEJUTI0JIO3a U XJIOTKOBBIN JIUHT.

®opmyna KMII umeer crienyroniumii BUI;

[CeH70,(0OH)3., (OCH,; COONa),],

H
H OH
H
o H
- CHOH n

B npombiniennsix oOpasuax KMI[ crenenp 3amernieHusi koisieOnercs: B
npenenax ot 0,5 mo 1,2 kapOOKCUMETWIHBIX TPYMI Ha OJIHY aHTHIPOTIIOKO3HYIO
equauily. CpemHsis MoJeKyJsipHas Macca JjexuT B mpenenax 50000-500000.
Pacnipenenenne 3amectureneil (KapOOCHMETHIIHBIX TPYIT) B pa3HBIX 00Opasmax
KMI] 65110 HM3y4eHo.

OTU aBTOpHI MOKa3ajau, 4To B IeHHOW Monekysie KMI] umerorcsa, kak
HE3aMElUIEHHbIEC, TaK U MOHO- U JU3aMEIICHHBbIC AHTUJIPOTIIIOKO3HBIC EIUHHUIIBI.
[Tpu 3TOM OKa3aja0Ch, YTO BO BCEX MCCIEAOBAHHBIX MPOAYKTaX U3 JBYX COCEIHHMX
BTOPUYHBIX TUJPOKCUIIBHBIX TPYIIN IEJUIOJ03bI TOJBKO OJIHA 3aMellleHa Ha
KapOOKCUMETHIIHBIC PaTuKalbl. YKa3aHHOE OOCTOSITENILCTBO aBTOPHI OOBACHSIOT
BIUSHUEM  CHJI  OTTAJIKMBAHMUS  MEXAY  OTPHUIATENIbHO  3apa’KeHHBIMU

XJiopaucTtaTHbIMM MOHAMU U Kap60CI/IMeTI/IJ'IHI>IMI/I paauKajiaMu, HaXOJAIIUMHUCS B
33



NOJIOKEHNH 2 WK 3. TOYHO TaKKe, UCXOAS U3 CTEPUYECKUX IIEKTPOCTATUYECKUX
COOOpaXeHHUM, HENIb3s O0XHJIAaTh OJHOBPEMEHHO 3aMEUIEHHE TI'MIPOKCHIBHBIX
IPYII B OJIOKEHUAX 2, 3 U 6.

[Ipu peakuuu KapOOKCHMETWJIMPOBAHUS LEIUIIOJIO3bl €€ IepBUYHAs
TMJIPOKCUJIHASL Tpylme o0jiajaeT NpUMEpHO B 2 pasza Oosbllel peaklnOHHOU
CIOCOOHOCTBIO, YeM BTopHuuHasd. PactBopumocTs paznnmunbix KMI[ B ocHOBHOM
oTIpeIeNsIeTCs UX CTeneHblo aTepudukaiuu (y) u crenenpto nomumepusamnuu (CII)

Opnako, yacto KML[ ¢ oaumHakoBbiMu 3HauenusMu Yy u CII moryr
3HAYUTEIBHO OTJIMYATHCS MO PACTBOPUMOCTH YTO OOBSACHAETCA XUMHUYECKOU
HEOJHOPOIHOCTBIO 3TUX MPOAYKTOB.

B xonognoit Boge KMIL] HaOyxaer cHauana ¢ oOpa3oBaHHUEM refsi, TPUYEM
MOJIEKYJIBI BOJIbI IPOHUKAIOT BOBHYTPb BOJIOKOH, BbI3bIBAsl BHYTPUMHLEIUISIPHOE
HaOyXxaHHE MPEX]Ee, YEM MOTYT pPaCTBOPUTHCS HApyXHbIE CIOU BOJIOKHA. Bokpyr
HaOyXIlIero BellecTBa 00pa3yeTcsi CION pacTBOpa BBICOKOM KOHILIEHTpALMM, W3
KOTOPOTO pPAacTBOPUBIIUECS MOJEKYJNbl AUPPYHIUPYIOT OYEHb MEIJICHHO,
MO03TOMY HMHTEHCUBHOE TNEPEMEIIMBAHUE 3HAYUTEIBHO YCKOPSIET MPOLECC
PacTBOpPEHHSL.

PactBopumocts KMII 3aBHcHT OT cTeneHHa 3aMelneHus. [IpoayKTsl ¢ O4eHb
HU3KOM creneHplo 3amenieHus 0,1 Ha OOHY aHTHIPOTIIIOKO3HYIO E€IWHHUILY
pactBopsiercst B 6 % NaOH, tonpko mpu HU3KMX Temmeparypax. [IpomykTer ¢
OoJiee BBICOKOU cTeneHbio 3amerneHust (okosio 0,3) pactBopsitorcs Takxke B 6 %
NaOH, ©HO yxe mpu KOMHaTHOW TemmepaType. [IpoayKTel cO cTeneHbio
3amenenus 0,4 u 60blle, YACTUYHO WM MOJHOCTHIO, PACTBOPSIFOTCS B XOJIOJHOU
Y TaKXX€ B TOpAYEN BOJE.

Benmnunna pH uncroro Bognoro pactBopa KMI] cocraBnser 7,0-7,5, To
€CTb, OH SIBJIIETCS NPAKTUYECKU HEUTpanbHbIM. BonHblie pacTBOpbl 00pa3LoB
KMII, Bbinyckaemble MPOMBILUIEHHOCTBIO, MOTYT pa3jInyaThCs MO BA3KOCTH (MpU

OJIHOM KOHIIEHTpAIIMH) B JIECATH pas.

34



OcHOBHBIMH (haKTOpaMH, BIHSIONIMMHA Ha BSI3KOCTh TaKUX PacTBOPOB,
ABJISIFOTCS: KOHLICHTPALMS, CTENEHb MOJHUMEPHU3alUM, TEMIEepaTypa, XapakTep
pactBopuTens U 3HaueHue pH cpenpl.

Bszkocts pactBopa Na-KMII umeer makcumym B npeaenax pH ot 6 go 9.
[Tpu pH Huke 6 oHa OBICTPO MOAAET, YTO SIBISIETCS CJIECTBUEM IOCTEIEHHOTO
BbINIaJicHUsI B ocajok cBoOoaHoi KMII, moimHOCTHIO 3aKaHUMBAIOIIETOCS MpHU
pH=2,5. Tlpu 3Hauenuu pH BbiIIe 9 BA3KOCTH pPACTBOPA TAKKE HAYMHAET
YMEHBIIAThCS CHAyalla MEIJIEHHO, IMOTOM 0ojee ObICTPO, KOrjJa BEJIMYMHA
nocturaer 11,5, BecpmMa  3HauuMTENbHOE  YMEHBIIEHHWE  BSI3KOCTH B
CWJIBHOILEJIOYHOM 00JacTh HE SABIAETCS, OAHAKO cieiacTBueM ocaxiaeHus KMI,
TaK Kak aaxe npu PH=13 oHa noJHOCTBIO OCTaeTCsA B paCTBOPEHHBIM COCTOSIHUU.

[Ipu pactBopenuun B Bojae HarpueBas coib KMI] oOpasyer Bs3kue
NPO3payHble€ PACTBOPBI, XapPaKTEPU3YEMbIE ICEBIOIUIACTUYHOCTBIO, a A
HEKOTOPBIX COPTOB MPOAYKTa U THKCOTponuen. PactBopax Harpuesas cosp KMII,
MpOSIBJISIE  CBOMCTBA IMOBEPXHOCTHO-akTHBHOro BemiectBa (ITAB), xoporio
COBMENIaeTcsi ¢ JPYrMMH  BOJAOPACTBOPUMBIMU  dPUPAMH  LEJUIIOJIO3bI,
OPUPOJHBIMU W CHUHTETUYECKMMHU TIOJIUMEPAMHU, A TaKKE MHOTMMHU COJISIMU
HIEJIOYHBIX,  ILIEJOYHO3EMENbHBIX  MeETauioB U aMMoHus. CoeauHeHue
JECTPYKTUPYETCS B BOJIHBIX PAcCTBOpPAaX MHUHEPAJIbHBIX KHUCIOT U IIEJI0oYe B
IIPUCYTCTBUM Kucioponga. M3 BogHbix pactBopoB HarpueBor comu  KMIL
bopMUpYIOTCS MpPO3payHble IIEHKH, XapaKTePU3YIOMIMECS OTHOCUTEIbHBIM
ynnuHenneMm 8-15%. Ilpu oOpaGotke ux Ou- u NOMUPYHKIHMOHATHHBIMU
COEAMHEHUSIMU, TUIEHKH CTAHOBSTCS HEPACTBOPUMBIMHU.

ITon nmeiicTBUEM COJEN MOJMBAJIEHTHBIX U TSKEIBIX METAJIOB W3 BOJIHBIX
pactBopoB HaTpueBou coyii KMII ocaxxmaercs cooTBETCTBYIOLIAs HEPACTBOPUMAS
B Bojic cojib KMII.

Cyxas narpueBas conb KMI] oka3piBaeT ciaboe KOppO3MOHHOE JCHCTBHE;
OHa OMOJOTUYECKM HEaKTHBHA U yCTOWYMBA K OnoaecTpykiuu. OIHAKO ee BOIHbBIE
pacTBOpPHI MPU JJIUTEILHOM XPAHEHUHM Ha BO3JyX€ MOJBEprarorcs GepMEHTHOMY

TuaApPoOInN3y. B xkauectBe KOHCCPBAHTOB TAaKUX PAaCTBOPOB HCIIOJIB3YIOTCA
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OcH30iHasT W COpPOWHOBAs KHCIOTBI, WX COJH, XJOPUPOBAHHBIC (HEHOIHI,
dbopmanbAeTUa UK UOJ.

KMII nHorna Ha3pIBarOT LEIIOI030IIMKOIEBOM KUCIOTOM. DTO CBS3aHO C
XUMUYECKUM  CTPOCHHEM  KapOOKCHUMETHIIEIUIIONO03bl, T.K. €€  MOXHO
paccMaTpuBaTh Kak MPOCTOM 3UP IEUTFOI03bI ¥ TJIUKOJICBOW KUCIOTHI.

KML] - sT0 momuMepHas KUCIOTa, MO CBOMM CBOMCTBaM OoJiee CHIIbHAs, YeM
YKCYCHasl.

Ha pactBopuMOCTh KapOOKCHMETHIIIICIUIIOIO3bI OKA3bIBAIOT JCHCTBHUE JBa
dakTopa: cTemeHb 3aMelleHUus U paclpeeieHne KapOOKCUMETUIIbHBIX TPYIIIL.
Hannuue xapookcunpHbix Tpymin B KML] 1aeT BO3MOXXHOCTh UCIIOIB30BATh €€ s
MOJTY4YE€HHUS HOBBIX TPOU3BOJAHBIX LEJUTFOJIO3bI.

B mpowmeinuienHbx Macmtabax, B ocHOBHOM mpousBoasaT KMII, xopormo
pPacTBOPUMYIO B XOJIOJIHOM W ropsiueit Boje. Takke KapOOKCHMETHIIEITIN03a
pacTBOpMMa B BOJHBIX pacTtBopax mienoueit, NaCl u pacTBOpUTENSIX 1EJUIION03BI,
HE pacTBOPMMA B OPTaHUYECKUX PACTBOPUTEISIX, MUHEPAIBHBIX Macilax.

OcHOBHOM MPOMBINIUIEHHBIN crioco® nmpousBoacTBa KMI 3akimtouaercs BO
B3aUMOJICHCTBUHN IIEIOYHOM MEJUTIOI03bI ¢ MOHOXJIOPYKCYCHOM KUCIOTOM (MIJIH €€
HAaTPUEBOM COJIBI0) B NPHUCYTCTBUU KAyCTHYECKOW COJbI, MPUYEM OTHOIIEHUE
PEAKIIMOHHBIX CIIOCOOHOCTEN THUAPOKCWIBHBIX TPYIIN B 3JIEMEHTAPHOM 3BEHE
nesosno3sl y aromoB C-2, C-3 u C-6 cocrabmnser 2,14:1:1,58, npu npoBeaeHun

p€aKkrn B ICTCPOrCHHLIX YCIIOBHAX.

OcHoBHasl peakuusl KAPOOKCUMEeTHIMPOBAHUS LEJTI0JI03bI
CHZOOH CHzOOCHzCOONé
OH  )-0- | ¥ NaOH # CICH,COONa —> | —H ,)-0— | # NaCl # H;0
_ OH I _ OH I
Ilobounan peakyusn
CCHCOONE + NEOH + HO —> HOCHCOONZ + NGl + Mg
ITHKOHAT HATPHA
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Ha ocHOBaHMM »KCIEPUMEHTAIbHBIX HCCIEAOBAHUN YCTAHOBIEHO, YTO
OJIHUM M3 BaXKHEWIIMX YCIOBHUH MOJYyYEHUS KaYE€CTBEHHON MPOIYKLHH SBISETCA
o0ecrieueHre yClIOBUM, UCKITIOYAIOIIMX CHUMAHUE U CJIaBJIMBAHUE LIEJUTIOJI03HOTO
BOJIOKHA, YTO MPUBOJUT K CHUKEHHUIO (2 B HEKOTOPBIX CIydasX - U K HYJIEBOH
CKOpPOCTH) TMPOHUKHOBEHHUSI XMUMHUYECKMX areHToB K HEMy B Mpolecce
KapOOKCUMETUIIUPOBAHMUS .

[IpombinieHHOE NONydyeHUe BbICOKOKauecTBeHHOM KMII u ee HarpueBbix
CoJIel CONpSDKEHO HE TOJBKO C€ pa3padOTKOM M BHEAPEHHEM  HOBBIX
TEXHOJIOTUYECKUX PErIaMEHTOB, HO M C UCIIOJIb30BAHUEM CBHIPHEBBIX MATEPHUAIIOB
BBICOYAMIIErO0 KayecTBa. B 4acTHOCTH, LEIUII0JIO03a, SBIISIIOLIAACS OCHOBHBIM
BUJIOM ChIpbsi B mnpousBoacTBe KMII, nomkna o6nagaTh BBHICOKMMH (DU3UKO-
XUMUYECKUMHU, (PU3NKO-MEXaHUYECKMMU CBOWCTBAMH M BBICOKOW PEaKIIMOHHON
aKTUBHOCTBIO.

Hapsny ¢ apeBecHOM LEIUIIOI030M B KA4eCTBE OCHOBHOI'O CBHIPbA IIpHU
Boimycke KMI[ moryT OBITh HCHONIB30BaHBI M JIPYyTM€ THUIBI MPOIYKIUU, B
YAaCTHOCTHU XJIOIIKOBAS LEJUIIOJI03a U LEJUTII030COAEP/KAILEE ChIPbE B YaCTHOCTH
TormuaamOyp.

B paborax mokazaHbl BO3MO>KHOCTH TMOJYYEHHUS IEJUIIOJIO3bI M3 TOIOJIS
LlenTpanbHO-A3MAaTCKOTO PETHOHA U HAa €€ OCHOBE KapOOKCHUMETUIIIICIITIONO3bI.

[TomyyeHHast KapOOKCUMETHIIIIEIUTION03a IO CBOMM (PU3HKO-XUMUYECKUMHU U
MEXaHUYECKUMH XapakTepucTukaMu He ycrynana KMI] nonydeHHON Ha OCHOBE

JIPEBECHOM LIEIUTIOJIO3BI.
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IpyuHuuNMaIbLHAA TEXHOJIOTrHYecKas cxema npousBoacTea KMII u3 XJ10nkoBoi 1e/LTH0J103b1, TOJYNPOAYKTOB MPoLecca

MPOM3BOJACTBA EIJII0JI03bI U JIHHTA

Cxema 2
L H4
I EEEERER! -
e -I-' —— 6 }
3 I-—I I
[ Iy | = g —
: - ..-_"' - | E | r— 5 3
L, Mleaoman weanmaonsm + _._IIHII fE
Ma-WVIXYE s Ty
— | I * 1 15 é I l .-
11 : L ; ¥
:P“\/: o :
T E'
13
14
CBY 19
B 16! —

. 1-npeosapumenvrasn mexanuueckas oyucmra, 2,9 — omacumuot npecc, 3 — eapounslii komei, 4 —yenmpugyea; 5 — paspvixiumensv; 6—
émkocmsb o5 pacmeopa NaOH; 7 — mepnuk; 8 — annapam 6ax- mepcepuszamop, 10 — eecvt, 11 — uzmenvuumenv-cmecumens, 12 —wnex; 13
— 0o3pesameny, 14 — eenmunamopuwl; 15 — kanopughepoi; 16 — cywmunxa; 17 — yuknon; 18 — opobunxa; 19 — ynaxoexa
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IpuHuuNuaabLHAA TeXHoJorH4Yeckas cxema npousBojacTea NaKMIL HenpepbIBHBIM TBEPA0(A3ZHBIM CIIOCOO0M

Cxema 3
1- - Hompui-MXYK
Xnonkabas
S — KUIOPBIXJIUTEND; 2, 4, 8 — Oy(epHbIEe CMECUTENH;
3,7— < pEaKTOpHO-
gﬁ%mﬁ i CMECUTEIIbHBIC
YCTaHOBKH; 5 — ﬁyﬁf{ﬁm
OyHKep- {E ' g
HaKOITUTEIIb g HaTpHUii-
MXVK; 6 - 777 7 T J103aTOp HATpUIA-
MXVK; 9 L, Hampui-kMy ~ — PEAKTOP
ISt N
T\

Lifininstbits G2EHM

KapOOKCUMETUIIMPOBAHUS

nrHekoBoro Tuna; 10 — 3abpaceiBatens; 11 — cymmika; 12 — aHTUIIMKIIOH
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B mupoBoit ke mnpaktuke npousBoacrBa KMI[ Takke W3BECTHBI Cilydau
UCIIOJIb30BaHUsI OYKOBOM JIPEBECHUHBI, KOPbI, )KOMa CaxapHOI'0 TPOCTHHUKA U APYTHX
BHJIOB LIEJIIIOJIO30COAEPKAIIETO HETPAAULIUOHHOTO ChIPbS

TpaaguurOHHBIM BUJIOM ChIpbs Juisi npou3BojacTBa KMII B crpanax CHI' B
HACTOSILEE BpeMs SABJISIETCSA APEBECHAs LIEJUII0JI03a. B 3HAUMTENBHON CTENEHU 3TO
00CTOSATETHCTBO OOYCIOBICHO OOJBITUM KOJIMYECTBOM TIPOU3BOJCTBE JAHHOTO
BUJA TPOAYKIHUH, €€ OTHOCHUTEIBLHOM JEHICBU3HOW W BBICOKOW pPEAKIMOHHOU
AKTUBHOCTBIO 10 OTHOLIEHUIO K XJIONIKOBOM LEJUTIOJIO03E.

HarpueBas conp KMIL] HaxomauT mHMpPOKOE NPOMBIIUIEHHOE NPUMEHEHHE.
CoeanHEeHUE UCTIOIB3YETCS B KaYECTBE 3aryCTUTEN U CTaOUIIM3aTopa MIIMHUCTBIX
cycneH3ui npu OypeHMH HEe(PTIHBIX M Ta30BBIX CKBaXHUH, (IOTAIMOHHOTO
peareHTa mpu OOOTAIIEHWH METHO-HUKEJIEBBIX W KaJIUHHBIX pPYyJI; pecopOeHTta
3arpsA3HEHUM B CHHTETMYECKMX MOIOLIUX CpPEACTBAX; UUIMXTYIOLIEr0 areHTa
TKAaHEW,  3aryCTUTENIsI  NEYaTHBIX  KPACOK, KOMIIOHEHTAa  KOMIIO3UIIHM,
00€CeYMBAIONIET0 TUIACTUYHOCTh KEPAMUYECKOW MacChl MU PETYIUPYIOLIETO
PEOJIOTUYECKUE CBOMCTBA LIEMEHTHBIX CYCIIEH3UM.

[TpoaykT ¢ conepkanueM ceiiie 95% natpueBoi conu KMII ucnonb3yercs
KaK 3arycTUTENb M IJIaCTU(UKATOP OOMA30YHBIX MACC CBapOYHBIX 3JIEKTPOJIOB,
3aryCcTUTENb 3yOHBIX MAcT, KOCMETHYECKUX CPEJICTB M MHUILEBBIX MPOIYKTOB (B
YaCTHOCTH, COKOB U MYCCOB).

[ToaToMy mnocnegHee Bpems, H3-3a OTCYTCTBHUS NPUBO3HOM JPEBECHOU
LEJUTIOJIO3bI, CTaJIM MCIOJb30BAaTh XJIONKOBBIA JIMHT WU LEJUIIOJI03Y U3 TOIOJA
[{eHTpanbHO-A3UaTCKOTO PETHOHA.

Kak BuIMM, 4TO aHalW3 HAYYHOW M TMATEHTHOM JIUTEPATYpbl MOKA3bIBAET,
yt0o B MUpOBO# npaktrke KMII u3 nemntonossr TonmnanamMOypa He OblIa OJTy4eHa.

Kap6okcuMeTumenioino3a akTUBHO MPUMEHSETCS B Pa3IMYHBIX OTPACISIX
npombinieHHocTH KMII. npumeHstoT A cTabuin3anuy MIMHUCTBIX CYCIIEH3UH,
UCIIOJIb3YeMbIX TpU OypeHuH HEPTSHBX M Ta30BBIX CKBAXHWH; KaK J00aBKY K
MOIOIIIUM BEIIECTBaM, MPEMATCTBYIOUIYI0 PECOPOIMU 3arps3HEHUM U3 MOEUYHOIO

pacTtBOpa Ha TKaHH;, OJ HNIIAXTOBAHHA HUTEH OCHOBBI U Kak 3aryCTtuTcCliib
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NEYaTHBIX KPACOK; B KauecTBe (DJIOTOPEAreHTOB; JUIsl MOBBIIICHHS MJIACTUYHOCTH
KEpaMHUYECKOM MacChl M NPOYHOCTH H3ACIHs 'ChIpua'; JUIsl peryJMpoBaHUs
PEOJIOTUYECKUX CBOMCTB LIEMEHTHBIX cycneHsuu. Ilupoko wucnons3zyercs B
perientypax 3yOHBIX @acT, JUCIEprarop M CTaOUIU3aTop B JACKOPATUBHOM
KOCMETHKE, JKeIUpyolias Jo0aBKa B KpeMax JUIsl Maccayka U OpUThsl.
[Ipumensrorcs TaKXe B IALLIEBOU [IPOMBILITIEHHOCTH.
KapOokcumerniuenitono3a HCHOJAb3YEeTCsl JIMIIb B  HECKOJBKHUX  OTPacisxX
NUIIEBOM MPOMBIIUICHHOCTH. OHA NMPUMEHSETCS MPU MTPOU3BOJICTBE MOPOKEHOTO,
KOHJUTEPCKUX H3LENIUA (Kene, Mycc, MapMmelsajl, JKEeMbl, (PYKTOBO-ATOJIHbBIE
HAUMHKM, KpEM, I1acTa, BBINEYKA, MAaKApOHHbIE H3JENHs), COYCOB M MSCHBIX
IPOJYKTOB, BXOJUT B COCTAB CPEJICTB JIsl KAIICYJIMPOBAHUSA U TaOJIETUPOBAHUS.
[MIpeumymectea KMI[ mnepen napyrumu craOunmszaropaMu — 9TO €€
3p(PEeKTUBHOCT,  NpPU  HE3HAYUTEIBHBIX  KOHIEHTpALUsX,  CHOCOOHOCTh
3HAUYMUTENIBHO YJIYYIINTh KOHCUCTEHLMIO, CYIIECTBEHHO CHM3UTH BIIMSHUE
TEPMUYECKUX IIE€PEINagoB, II0JHAs1 COBMECTHUMOCTb CO BCEMH KOMIIOHEHTaMH
IIPOJYKTOB, B TOM YHCIIE U C IPYTUMU TMAPOKOJIIONIAMM.
TexHu4yeckue MapKy NPUMEHAIOTCS KaK:

o Ilnacruduxarop 06Ma30uHBIX MacC MPU U3FOTOBIEHUN CBAPOUYHBIX
DIIEKTPOJOB.

o 3aryctureib U CTAOMIN3ATOP INIMHSAHBIX CYCIIEH3UM MTpH OypeHun
He(TAHBIX U FA30BbIX CKBAYKMH, & TAKKE areHT, yBEINYUBAIOLIIUN
HedTeoTaauy HEPTIHBIX MJIACTOB.

o @uoTopeareHT npu 000TalEHUN MEHO-HUKEJIEBBIX U CUIIBBEHUTOBBIX Py

o lIMXTyrOmMH, annpeTUPYIOIIUHI 1 3aryIIAOIIUK areHT B TEKCTUIIBHOU
IIPOMBILIJIEHHOCTH

o CrpyKTyp0o0Opa3yIoUuii areHT B IPOU3BOICTBE OyMaru U KapToHa

o PecopOenT 3arps3HeHuit B cuaTeTHYeCKUX Moromux cpeactBax (CMC)

o KOMIIOHEHT CyXuX CTPOUTEIBHBIX CMECEH, BOJIOIMYIILCUOHHBIX KPAaCOK

J CDJ'IOKYJ'DIHT AJIs1 OYUCTKU CTOYHBIX BOJ U JP.
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W xoHeyHO, KapOOKCHUMETHIILEIIION03a SBISETCS OCHOBHBIM 3JIEMEHTOM
IpU IPOU3BOJCTBE NMOMCTHHE HApOAHOIO MPOAYKTa - 00OMHOIO Kjesi Ha OCHOBE
KMII.

[lepeuncnennple OTpaciau - 3TO JAJEKO HE TOJHBIA CIHCOK cdep, TIe
npumensetrcs KMII.

Kap6okcumernnnemtonoza (KMII) - yHuKanbHBIA TPOAYKT, YbH chepsl
IPUMEHEHUSI TOCTOSHHO pPAacTyT, OTKpbIBasi HOBBIE TOPU30HTHI I €€

MIPOU3BOJUTEIIEH.
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OcHoBHbIE NIPeANPUATHS- IPOU3BOAAIIHAE
Kap0OKCUMeTWINEe/JI10JI03bl B cTpanax CHI'

3A0 "Kap6okam" (r. Kpacnokamck, [lepmckuii kpait)

OKII "Komb6unar "Kamenckuit" (r. Kamenck-I1laxtunckuii, PoctoBckas
"Tomuuenn" (r. Bnagumup)

"IlaBoc - Tpeiaunr" (r. Axcaii, PoctoBckas 0011.)

00O "3aBon Kap6ouenn" (r. EkarepunOypr)

OO0OOQO "busa-Xum" (r. buiick, AnTalickuii Kpaii)

00O "Uemnukom" (r.Kazanb, Pecniybnnka TaTapctan)

©© N o gk~ W DN PRE

OAO "Xongunrosas komnanus "TACMA" (r.Kaszans, Pecriybnuka
TaTtapcran)

9. Karbonam (r. Hamanrasn, Y306ekucTan)

10.VII "®epranckuii xuMudeckuii 3aBoj1 (ypaHOBBIX coequHeHH" (T.
11.®eprana, Y30ekucrtaH)

12."Xnonkonpom-Ilemntonosza" (r. [lsimkent, Kazaxcran)

13.Ilpennpusarus, NpeKpaTUBIINE BBITYCK KaPOOKCUMETHIIIECILTIONO036I68
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1.16. Ilpumenenue Na KMII B nuiieBoii NpoMbIILIEHHOCTH

[Ipexxne yeM omnmcaTh CBOMCTBAa KapOokcuMmeTwneuono3sl  (KMII),
KOTOPBIE MCHOJIB3YIOTCSI B MHUIIEBONW MPOMBIIUICHHOCTH, JaJIUM XapaKTEPUCTUKY
MUIIEBON U IepepabaThIBAIOIICH TPOMBIIIJICHHOCTH Y 30eKHCTaHa.

[MumeBas u mnepepabarbiBaroOIiasl MPOMBIIUIEHHOCTh Y30€KHCTaHa - 3TO
4yacTh arpornpomsinuieHHoro komiuiekca crpansl (AIIK). Ilocae 1991 rona
MPOU3BOJICTBO OTEYECTBEHHBIX IMPOJYKTOB NMUTAHUSI HA4YajlO0 PE3KO CHHXKAThCA,
YXYJIIIUIOCh HCIOJIb30BaHUE MPOU3BOJICTBEHHBIX MOIIHOCTEH, OTEeYeCTBEHHAas
MPOIOBOJILCTBEHHAS MPOIYKIIMS YCTYNHIa HAa PhIHKE MECTO UMIIOPTHOU. B 11emnom,
JI0JI1 UMIIOPTHOTO MPOAOBOJBCTBUS B HEKOTOpbIE Toibl gocturaiga 60 %, yto
CO37aBajo yrpo3y IpOJAOBOJILCTBEHHON Oe3omacHOCTH cTpanbl. llpennpusitus
MUIIEBOM TPOMBIIUIEHHOCTH Y30€KHCTaHa 3a SHBapb-MapT TEKYIIEro Toja
npousBenu mnpoaykuuo Ha 1688,1 wmupa. cymoB, uro cocraBuio 106,2 % x
COOTBETCTBYIOIIEMY IIEPUOY IPEIBIIYLIETO TOA.

YcToitunBoe pa3BUTHE MUIIEBOW MPOMBINIIIEHHOCTH PECITyOJIUKH TTO3BOJIMIIO
IPEBBICUTH MTOKA3aTeNId MPOU3BOICTBA MPEABIAYIIErO roja Mo CASAYIOIMNUM BUIaM
NOTPEOUTENHCKUX TOBAPOB: MOJOKO M MOJOYHBIE TIPOAyKTHI (158,9% x stHBapio-
mapty 2012r.), macno ciuBounoe (144,2%), macio pactutenbHoe (122,3 %), xied
u xneboOynounsie m3genus (118,2 %), maprapunoBas npoxykuus (111,4 %),
MbLI0 X03sicTBeHHOE (105,1 %).

B V30ekucrane ycTOWYMBOE pa3BUTHE THUIIEBOM MPOMBIIIJICHHOCTH
pecnyOJauMKH TO3BOJIMJIO IPEBBICUTH IOKA3aTENIH MPOU3BOACTBA NPEABIAYIIETO
roja 1Mo CJIEeAYIOIIMM BHJIaM MOTPEOUTEIHCKUX TOBAPOB: MOJOKO WM MOJIOYHbBIE
npoaykThl (158,9% x siuBapro-mapty 2012r.), macino ciauBounoe (144,2%), macio
pactutenbHoe (122,3 %), xne®6 wu xmeboOymnounsie wuznmenus (118,2 %),
maprapuHoBas mnpoxykuus (111,4 %), wmbuo xossiictBennoe (105,1  %).
«3a  OTYETHBIM TMEpUOJ] KPYNHBIMHU  HPOMBIIUICHHBIMUA  HPEANPUATUSIMU
pecnyOIMKH TaKKe 3HAUUTENIBHO YBEJIMYEHO IPOU3BOICTBO MAKAPOHHBIX W3/EIIHM
(154,3% x nepBomy kBaptaiy 2012 rona), kpynsl (35,5p.), mopoxkeHnoro (2,3p.),

muHepanbHbix BoA (130,9 %). C mnpeBbllieHWEM MOKa3aTeNed aHATOTHYHOTO
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nepuoja MPOIUIOr0 TOoJa KPYNHBIMU MPOMBIIUICHHBIMU — NPEANPUATHIMU
pecnyOnuKy ObUTH POM3BEACHBI TaKKE BUbI AIKOTOJIbHON MPOYKIIUU, KaK: BUHO
BuHorpagHoe (109,4 % x suBapro-mapty 2012 r.), numeBoi cnupt (107,1 %),
BOJIKA U JIUKepo-BotouHbIe u3aenus (106,2%), mamnanckoe (104,6 %)»

Cnenyer OTMETHTh, YTO B IOCIEAHUE TOAbl, MO JAaHHBIM CTaTUCTHUKH,
KauyeCTBO OTCUECTBCHHBIX TMPOAYKTOB IHUTAHUS PACTET, H OOJBIITUHCTBO
POCCHUMCKUX MPOJYKTOB IO KayeCTBY MPEBOCXOAUT wuMINoOpTHbie. [lo »ToM
IPUYMHE, & TAKXKE B CBSI3U CO CIy4asiMUM BBO3a M peaju3allid HEKaueCTBEHHBIX U
(danbcupUUUPOBAHHBIX TOBAPOB, CIIPOC HA UMIIOPTHOE MPOIOBOJILCTBUE NAAAECT.
['ocynapCTBEHHOE PETyJIMPOBAHUE KauyecTBa MPOAYKTOB MUTAHUS OCYILIECTBIISIETCS
yepe3 CTaHaapTu3aluuio U ceprudukanuio. PoHA HOPMATHBHBIX JAOKYMEHTOB
cocTaBisieT 0kosio 900 MeXTOCyJapCTBEHHBIX U I'OCYIAPCTBEHHBIX CTaHAAPTOB, 10
350 orpacneBbiXx u pecnyOnukaHckux u 6osiee 3500 TexHuueckux ycioBui. s
pa3BUTUS COOCTBEHHOW WHHIIMATUBBI TOBApPOMPOM3BOAUTENEH TOCYAapCTBO
NpEeAOCTaBUII0O UM MPaBO CaMHUM pa3padaThiBaTh U YTBEPKIATh TEXHUYECKHUE
yCIOBUSI Ha NPOAYKLHMIO, YTO TIO3BOJISIET pPACHIMPATh ACCOPTHUMEHT U
pa3zHoo0pa3uTh 0(hopMIIEHHE NMPOIOBOJILCTBEHHBIX TOBAPOB.

beima co3zmana Accouumanus NOPEONPUATHN MNHUIIEBOM NPOMBIIIJIEHHOCTH
PecniyOnuku VY36ekuctan cos3nana [locranoBnenuem mpesuaenta PecrmyOmuku
V36ekuctan Nelll1-1633 ot 31.10.2011 r «O wMepax 1o JanbHEHIIEMY
COBEPILECHCTBOBAHUIO  OpraHU3allid  YNOpPaBICHUS W PA3BUTHUIO  IHILEBOU
IpPOMBIIIEHHOCTH pectyOonuku B 2012-2015 rogax»

CpaBHUTEIBHO BBICOKAsl CTENEHb TUApaTalid TO3BOJSET HCIOIb30BaTh
KMI[ B numeBblXx NOpOAYKTaX B KAUECTBE BJIArOyJIEpKUBAIOLIETO U
CTAOMJIM3HPYIOIIETO arcHTa.

Kpome wmaitone3oB, kapOokcumerunuesunono3a (KMII) wucnonb3yercs B
penenTypax KeT4yIrnoB, CMETaHHBIX COYCOB, TBOPOKHBIX MaccC, HOTYPTOB.

B V36ekucrane KMI] Takke siBisieTCsl TPaAULIMOHHBIM THIIPOKOJIJIOUIOM,

UCIIOJB3yEMBIM B peuentype npoaykroB. IIUpokuii cnekTrp NpUMEHEHUs
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00BsICHSIETCSI COOTBETCTBHEM (hu3uKo-xumuueckux cBoiictB KMII tpeboBanusim,
MPEABABISEMBIM K MUILEBBIM CTPYKTYpPOOOpa30BaTEISIM:

- CMIOCOOHOCTh COBMEIIATHCS C APYTUMH KOMITIOHEHTAMH MUIIIH;

- C1IOCOOHOCTH 00PA30BBIBATH CTPYKTYPY B IMIMPOKOM JHANA30HE YCIOBUI;

- c1I0cOOHOCTH 00Pa30BHIBATH TPEOYEMYIO KOHCUCTEHIIMIO TIPOYKTA.
Kap6okcumerunuemttono3a (KMILI) nmo3BosiseT co3aaTh NPUTOIHOCTD IS

- IPOJIOJKUTENLHOTO XpaHEeHUs 0€3 3aMETHOTO CHHEPE3HUCa;

- HU3KOM KPUTHUYECKON KOHLEHTPALUU JCUCTBHUS;

- PETyIUPYyEMON CKOPOCTBIO M TEXHOJIOTMYHOCTBIO MTPOLIECCa;

- OTCYTCTBHEM AJNIEPTUYECKOT0 U TOKCUYECKOT0 BO3/IEUCTBUSA HA

YeJI0BEUYECKUM OPraHu3M;

- KOHKYPEHTHON CTOMMOCTBIO M JIOCTYITHON ChIPbEBOM 0a30H.

B numesoit npomeiniennoctu KMI npumensiercst mox kojoMm E - 466.

KapOokcumMeTunuenitono3a, HaTpuii KapOOKCUMETHIILIEIIII0JI03a MO0]T KOJIOM

E-466 mpumensitorcss B KauecTBe CTaOMIIM3AaTOPOB, 3arycTuTelel  u
macTu(uKaTtopoB (B HENMINEBOW MOPOMBIIIIEHHOCTH). [lpu u3roromieHuu
MOPOKEHHOT0, MAOHE30B, TBOPOXKHBIX M3JICIIUIA; B KAUeCTBE 3aryCTUTENS 3yOHOH
MacThl, KaK PETYJSATOP KOHCHUCTEHIIMU B JIECEpPTax, Kelie, KpeMax M IacTax; B
000J104Kax AJis peIObI, MsAca, KOHAUTEPCKUX MU3/ACIIHI, B KOCMETHKE.

[Ipu wHecobmomenun Ttexmpoiecca (MpeBbllieHUH 103b1) E-466 MoxkeT

NPUBECTH K PaCCTPOUCTBY xkeiyka.[43]
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Il METOAUYECKASA YACTD
2.1. O0LeKTHI HccJIe10BAHNSA

B kaudecTBe OCHOBHOrO O0OBEKTa HCCIEIOBaHUS OblIa HCIOIb30BaHA
nesutono3a TonuHamOypa st nonydenus: ouniieHnyo KMI cooTBercTBytomas
tpedoBanusm OCT 6,05-386-80 u TOCT

Jns nposenenus npouecca ounnieHnss KMI[ nmonydeHHON U3 LHEIUTH0103bl
TomrHamOypa MCHOIB30BaHa STUIIOBBIM CIHPT, COOTBETCTBYIONIAS TPEOOBAHUSM
I'OCT 18300;

JIns  umccnenoBaHMM  MCHOJIB30BAaH — MOHOXJIOPYKCYCHYKO — KHMCIIOTY
cootBeTcTBYyIOMIast TpedoBanusim ['OCT.

2.2. Onpenenenus BaaxkaHoctu neutoio3nsl ('OCT 3818.1-72)

B cymmwipHBIN 11Kad, pasorpeTsiii 10 100° C, momermar B OTKPBITBIX
OroKcax 4eTwipe MpoObI Macchl 1o 5 T kaxkaas. Yepe3 2 daca OIOKCHI BRIHUMAIOT,
3aKpbIBAIOT UX KPBIIIKaMHU, 0XJIaK1atoT 10-15 MUH B 3KCMKAaTOpE U B3BEIIUBALOT.

BrnaxxHocTh JIMHTa XapakTapu3yeTcsi MacCOBBIM OTHOIeHusM Biaru W,

KOTOPOE BBIUUCIISIOT 1O KK0H MpoOe B MpoIeHTax 1mo Gopmyre:

M3-m;
M;-macca Orokca ¢ mpoOaMu JIMHTa B MOMEHT 0TOOpa, T;

M,- Macca MyCcThIX OIOKCOB, T;

M3-Macca OroKca ¢ mpobdaMu JTMHTA MOCJE BBICYIIIMBAHMUS, T

2.3. Onpenenenne 30abHOCTH HesLT0a03b1 (TOCT 3818.1-72)

30JIbHOCT 3TO COJAEpKAaHUE MHUHUPATHOM dYacTh (30Jb) B ILEJUTIOJIO3E,
koTopoe onpenensitor mo 'OCT 3818.1-72.

Turnu ¢ npo6amu JMHTa TOMENIAIOT B pa30rpeTyio MydeabHYIO MeYb U Mpu
OTKPBITOW ABEPU MPOU3BOMAT CKUraHue JjuHTA. Ilocime 4ero TUriau ¢ 30JI0U

MPOKAIMBAIOT B TOW e My(eapbHOM Te4r, HO TpPH 3aKphITOM JBEpU MpHU
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TEMIIEpaType HE BBILIE 800° C o Tex nop, MoKa TMOJy4yeHHas macca Oyaer
OTJIMYATHCS OT MpenbIayIei He 6omee yem Ha 0,01 1.

[lepBoe B3BelIMBaHUE MPOU3ZBOAMUTCS IMOCIE TOTO, KaK B 30JI€ MCYE3HYT
BUJIMMBIC YaCTHIIBI YTJId, MOCIeAYIoIIrEe yepe3 Kaxaoe 30 MuH.

[lepen xaxIbpIM B3BELIMBAaHWEM THUIJIM BBIJICPKHUBaAIOT He MeHee 30 MUH B
9KCUKaTope. 30JbHOCTh JIMHTA XapaKTepHu3yeTcs MaccoBoi jgonei 3o0ibl (V),

KOTOPYIO BBIYUCIISIIOT B IPOLIEHTax 1o popmyie:

(m1-m)(100-W;)

I'ne
m 2~ MaccCa IIPOKAJICHHOI'O TUI'JIA, I
M 1- Macca MPOKaJIEHHOTO THUTJIS C 30JI0H, T
m 3- MaCCa HaAaB€CKHU JIMHTA, I'

Wg- BJIAJKHOCTD JIMHTA B MOMCHT IIPOBCACHUA aHAJIN3A, %.

2.4, Onpeue.ﬂenne MAaccoOBOI J0JIN O-1eJJIH0J03bI BECOBBIM METOA0M

(TOCT 595-79)

B wamiky ¢ Bozoii ¢ Temmeparypoii 20+0,5° C moMemaroT cTakan u Kouby ¢
PacTBOPOM T'MAPOKCH]IA HATPHSL.

Okoi0 3 T BO3AYUIHO-CYXOW IIEJUTIOJIO3BI, B3ATOW M3 CpEAHEH MpPOOHI,
IPEeIBApUTEIHLHO Pa3pPhIXJIEHHOM, B3BEIIMBAIOT ¢ OrpenHocTbio He 6oiee 0,0002
I' B JOBEJICHHOM [0 MOCTOSHHOM Macchl cTakaH4yuke. [Ipu B3sSTUM HaBECKH M
onpeneneHus anb(da MeJUTI0N03bl MapaleNbHO OepyT HABECKY ISl ONpenereHUs
MacCOBOH JOJH BOJIBI.

B3saTyr0 HaBeCcKy MoOMeENmaroT B CTaKaH, HAXOISIIUNUCA KPUCTAIN3AUOHHON
yamike, 3ajieBaroT 30 M pacTBOpa THAPOKCHAA HATpHs, NEPEMELIMBAIOT,
BBIPABHUBAsA IOBEPXHOCTh CTEKJSIHHOW Majadykoil. 3aTeM CTakaH 3aKpbIBalOT
4acOBBIM CTEKJIOM, MacCy Iepuoandecku rnepememnBaroT. [lo ucreuennn 30 MuH
no0oBnstoT 80 MiI BOABL, OCBOOOXKJIEHHOM OT YIVIEKHCIOTBHI, C TEeMIepaTrypou
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20i0,50 C u comepxuMoe cTakaHbl nepememnBaroT B TeueHue 0,5-1,0 muH 10
IIOJIy4Y€HUsT OJHOPOAHOM Macchl. IlonydeHHyI0 MacCy HPUBOIAT A0 MOCTOSHHOU
Macchl B TUI€Jb, YCTAHOBJICHHBIM MpU MOMOIIY PE3UHOBOU MPOOKHU B KOJIOY AJis
buIBTPOBaHUS, COEAUHEHHYIO C BOJOCTPYWHBIM HACOCOM.

Maccy oT¢uIBTPOBBIBAIOT OT TUAPOKCHUIA HATPUSA MpU cIaboM BakyyMe U
mpoMbIBatOT 750 Mi1 BOJIOM HEOOIBIIMMHU TOPUUSIMHE, MPUOOBIISIS KaXKIYI0 HOBYIO
MOPLIMIO BOJIBI ITOCJIE MOJHOTO OTCACHIBAHUS MTPEABITYLIEH.

[Tociie mMpOMBIBKM BBIKJIFOYAKOT HACOC U B Maccy 3ainuBaroT 30 mul paTBopa
YKCYCHOM KHUCIJIOTBI. Uepe3 5 MUH BKJIOYAIOT BOAOCTPYWHBIM HACOC, OTCACBIBAOT
KHCIIOTY W OKOHYAaTEeJbHO IPOMBIBAIOT Maccy 750 M ropsiueil BOJIOM C
TemrepaTypoii 65+5° C, HeGOTBIINMI MOPIIHSIMH.

OKOHUYMB NPOMBIBKY, TIIATEIHO OTCACHIBAIOT BOAY MU CylIaT O-LEJUIHOJI03Y
npu temneparype 130-135° C mam 105-110°C 10 TOCTOSHHOM MAcChL.

B3BemmBanue O-1€/UTF0I03bI POU3BOAAT MOCIE OXJIAXKIAEHUS B DKCUKATOPE
10 Temmeparypsi 23+5° C.

MaccoByto 07b10  O-LEJUTI0JI036I  (X) B MOPOLEHTaX BBIYUCISIOT MO

bopmyie:

(m]_- m2)100X100
G
m (100-W)

I'ne:

M -Macca BO3YIIHO-CYXOH LEJUTIJIO3bI, T

M 1-Macca TUTIIS C BBICYIICHHOM anb(da 1eJUTF0I03bl, T

M ,-mMacca cyxoro TUIJis, T

W-MmaccoBast 107151 BOJIbI BO3IYIITHO-CYXOH IEUTI0I03bI, %0
[lo pesynbraram wucciaeaOBaHMs, NpPUHUMAs cpeaHee apudmeTrrueckoe ABYX
napajjieHbIX onpeaeneHuid, okpyrienHoe 1o 0.1%, nomyckaemMoe pacxoxXaeHue

MEXKy HUMHU HE JTOJKHO npeBbimath 0.5%.
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2.5. Onpeaesnenne 6eTU3HBI HEJII0J03bI

3 I BO3AYILIHO CYXOH LIEJUTIOI03bI, B3BEUIMBAIOT C MOTPEUIHOCThIO HE OoJee
0,1 r 1 pa3peIxyst0oT B TeueHre 1 MuH. Maccy nomemarT B BOpOoHKY broxHepa u
CJIeTKa CIIPECCOBBIBAIOT CTEKIISIHHOW MPOOKOW [0 TOJIyYeHHS TUCKA, KaTOpPbIA
3aTeM IMEPEeHOCIT Ha BUHWIILIACTOBYIO IIACTUHKY C TJIAJKOM MOBEPXHOCTIO,
MOKPBIBAIOT JAPYTOM TakoMl >K€ IUIACTMHKOM M MPECcCYOT Ha THAPABINYECKOM
npecce nipu gasiaenuu 14,7 106 Ila (150krc/cm;) B TeueHuu 2-3 MUH.

Omnpenenenue Oene3Hbl Ha (HOTOIIEKTPUUECKOM OJIeCKOMEpE MPOBOJAT IO
WHCTPYKIMH, TpuiiaraeMoil k npubopy. OOpazer; cpaBHUBAIOT C MOJIHUPOBAHHON
MOBEPXHOCTHIO CTEKJIa MOJIOYHO O€Noro IBeTa, Oelu3Ha KOTOPOro NpHUHATA 3a
100%. 3HaueHue, MOTyYEHHOE Ha IIKaJe MUKPOAMIIEPMETPA, TOKA3bIBAET MIPOLIEHT
O€JIM3HBI UCTILITYEMOTO 00pa3siia.

N3mepenne Oenu3Hbl NPOU3BOISAT C JBYX CTOPOH 00paslia U BBIYHCIISIIOT

cpenHuii apuMeTUIECKHl pe3yabTaT ABYX U3MepeHuid, okpyrisis 10 0,1%.

2.6. OnpenesieHue CTeNeHU MOJTUMEPU3ANMH HEJLTIOJI03bI

HaBecky BO3QyIIHO-CYXO#l 1E/UIIOJI03bI B3BEIIMBAIOT C MOTPEIIHOCTHIO HE
oomee 0,0002 r, mw 30 wm 15 T Meau mNOMeNalOT B CTEKISHHYI WU
MOJIMATWICHOBYIO OaHKy. M3 OropeTku 3amoiHsSOT OaHKy MeIHO-aMMHUAYHbIM
pactBopoM pu Temmeparype 20+0,2 °C B konmdecTBe, paBHBIM pabodeMy 00beMy
Oanku. 3amoiHEeHHYI0 OaHKy NOMENIAloT B anmapar Juisi B30AJITHIBAaHUS U
pacTBOPSIOT LEIUT0J103y B TeueHue 10-30 MuH.

3aTeM 0aHKY C pacTBOPOM IIEJUIIOJI03bI MOMENIAOT B TepMocTat Ha 10 MuH
npu Ttemmepatype 2010,2 °C. baHKy BBIHUMAKOT C TEPMOCTATa, OTKPBIBAIOT
COCIMHSIOT €€ C HUKHUM KOHIIOM BHCKO3MMETpPA MPOMEKYTOUYHOW CTEKIISTHHOMN
TpyOKOl TakuM 0Opa3oM, 4ToOBl 3a0paTh HIKHUU CJIOW pacTBopa u3 Oanka. Ha
BEpXHUU  KOHEI] BHCKO3UMETpa HAJECBAIOT HACaJKy, COCJAUMHEHHYIO C
BOJOCTPYWHBIM HACOCOM, M OTKPBIBAsI CTEKJISTHHBIM KpaH, 3aCaChIBAIOT PACTBOP W3
O0aHKM dYepe3 BHUCKO3UMETp 1O TeX IMOop, IOKa Hacajka HE HaIOJIHUTCS
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HAIlOJIOBUHY. 3aTE€M KpaH 3aKpbIBAIOT, OTACISAIOT OT BUCKO3WMETPA HACAAKY H
O0aHKy MPOMEXYTOUHOU MPOOKONH U M3MEPSIOT CEKYHIOMEPOM BpEeMs MCTECUEHUS
pacTBopa MEXJy BEpXHEM M HWXKHEW MeTkamu BHcKo3umerpa (T1). Takum ixe
00pa3oM OIPEEIIAIOT BPpeMsl HCTEUSHHsI pacTBOPUTEIIS (To).

W3 mony4eHHBIX JaHHBIX ONPEICIAIOT BEIUUMHY YISIbHOW BA3KOCTH (1)),
XapaKTEPU3YIOLIYIO MOBBILIEHUE BA3KOCTH PACTBOPA MO OTHOLICHUIO K BSA3ZKOCTH
pacTBopuTels, 1Mo GopMmyie:

T1

My = —======- -1
To

Cpenntoro crenens nonumepusanuu (CIT) Beraucisior no popmyie:

5 C(14+0,29 1y) C(1+0,29 ny)
2.7. Onpenenenne o, B 1y - HEJJIHOJI03bI

OmpenienieHne o - IEIUTION03bI. MeToa 0OCHOBaH Ha 00pabOTKe IIEIUTIONO3BI

17,5 %-HbIM pacTBOPOM THAPOKCHIA HATPUS U KOJIMYECTBEHHOM OIPEICICHUU
HEPACTBOPHUBILIETOCS OCTAaTKa MOCIe JOMOTHUTENbHOU 00paboTKu ero 9,5 %-HbIM
pacTBOPOM THJIPOKCHIA HATpHs, TPOMBIBKK BoI0H 1 cymiku (TOCT 6840-78).
PeaxtuBbl 1 pacTBOpPHI
T'uopoxcuo nampus, 9,5% - v 17,5% - Hblil pacTBOPHI

@enongpmaneun, 1% - HbIIA CIUPTOBOU PACTBOP

Xoxa ompeneneHus. HaBecky BO3IYIIHO-CYXOM UEJUIFOJI03bl, HApE3aHHOU
Kycoukamu pazMmepoM 10x10 MM 1 Maccoi 0KkoJio 3 T, B3BEIIMBAKOT ¢ TOYHOCTBIO
0 0,0002 r (BIaXHOCTh OMNPENCISIIOT B OTACNBHOW MpoOe), MOMENalT B
dapdopoBbIii cTakaH eMKOCThbiO 150 My, 3anmuBarOT 15-KpaTHBIM  KOJWYECTBOM
17,5 %-noro pactBopa ruapokcuaa Hatpusi npu temmeparype 20+0,2 C. PactBop
TUAPOKCHJIA HATPHS JTO0ABISIOT B CIEAYIONICH MOCIEA0BATEIbHOCTH: MPUIMBAIOT
OKOJO 15 ™M pacTtBOopa, OCTOPOKHO pa3MElIMBas LEJUIIOJI03Y CTEKISSHHOU
NaJ0YKOM € MIIOCKUM KOHLIOM J0 00pa30BaHUsl OJHOPOIHOM KallWIbl B TEYECHUE 2-
3 MuH, 3aTeM J00aBIIAIOT OCTaJbHYIO YacTh PACTBOPA, PABHOMEPHO U OCTOPOKHO

51



pazmemmBas 1eI0703y B TeueHue | wmuH. Crnenyer wu3beraTb 4Ype3MepHO
CUJIBHOTO pPacTUpaHus W pa3MEIIMBaHUA UEUI0J03bl. CTakaH CO CMEChIO
HaKpBIBAIOT YAaCOBBIM CTEKJIOM U MOMEMIAIOT B TEpPMOCTAT ¢ Temneparypoir 20+0,2
C ma 45 wmuH, cuuras ¢ Havasa OOpaOOTKH IEJUTIONO03bI IIEN0YbI0. 3aTeM
NpUIKMBalOT 45 M1 JUCTUUIMPOBAHHOM BOJBI C TEMIIEpaTypou 20+02° C wu
OCTOPOXKHO MEPEMENIMBAIOT HIETOUYHYIO0 MacCy B TeueHue 1-2 muH. L{ennrono3Hyro
Maccy mepeHocsaT Ha ¢aphopoByI0 BOPOHKY IUAMETPOM 6-8 CM C OTBEPCTHUSIMU
JUaMeTpoM | MM WM B CTEKJISHHBIM (QUIBTPYIOIIMN TUrEIh WM BOPOHKY,
PaBHOMEPHO pACHPEIENSIOT Ha (QUIbTpE, BKIIOYAIOT BAaKyyM M OTCAChIBAIOT
bunpTpar B kKoinOy. Bo u3bexkanHue moTeph IEIUTIONO3HBIX BOJIOKOH (PHIBTpAT
IPOIYCKAIOT MOBTOPHO 4Ye€pe3 CJOW BOJOKHO Ha BOPOHKE JIO IOJIHOTO
yJIaBIUBaHUS BOJOKOH. [Ipu ciiabom BakyyMe MPUBOJSAT MPOMBIBKY BOJIOKHA 9,5%
-HbIM pPAacTBOPOM THMIPOKCHJA HATpUs B TPU MpHUEMa N0 25 MJ KKy HOBYIO
MNOPIIMI0 TPOMBIBHOM I1€JI0YM MOpUOABISIOT JIMIIL TOCJE TMOJHOTO OTcoca
MPEAbIAYIIECH MOPIUH.

[IpoaomKUTENEHOCTh TPOMBIBKH 111€5104bI0 2-3 MuH. [lociie orcoca menoun
BOJIOKHO MPOMBIBAIOT IMCTHILIHpOBaHHON Bomoii mpu 18-20° C oTaenbHBIME
HNOPLUSAMH C TPOMEXKYTOUYHBIM OTCOCOM. IIpOMBIBKY BeEAyT OO HEWTpabHOU
peaknuu 1o ¢enondramenny. I[lo OKOHYaHWMM TIPOMBIBKY OTCACHIBAHHE
MPOJOJKAIOT A0 MCYE3HOBEHUS Kalellb Ha KOHYMKE BOPOHKH MpPHU YIUIOTHEHUU
OCTaTKa CTEKJISIHHOM NaJIOYKOH.

OcraTok Ha punbTpe (O-LEeJUII0JI03a) MUHLIETOM MEPEHOCAT B BHICYLIEHHBIH
JI0 TIOCTOSTHHOM MaccChl OIOKC, TOMEMIAIOT B CYIIWJIBHBIN IIKad) U BBICYIIUBAIOT
npu 100-105 °C 1o mocrosiruo# Maccel (6-7 u). IT0 OKOHYAHHMH CYIIKH OIOKC
NEPEHOCAT B JKCHUKATOP, OXJAXKIAIOT 10 TEMIIEpaTypbl OKpYXarollehd Cpesbl,
KOHTPOJIMPYS TEeMIepaTypy IOMEUIEHHBIM B 53KCHUKAaTOp TEPMOMETPOM, U
B3BEIIMBAIOT ¢ TOYHOCTHIO 0 0,0002 .

Copeprxanue o-11emr0103bl (%) BRIUUCISIOT 110 hopMyIie
(m; —m) =100 y
m, (100 —W)

100
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rae M — macca 0rokca, T; M; — Macca 0I0Kca ¢ BBICYLIEHHON OL-LIEJUIFOJIO30H, T;
M, — Macca BO3AYLIHO-CYXOM HETI0103bI T; W-BIaKHOCTb LEJUT0I03bI Y%%.

OmnpeneneHue B - Y DCIIOJ03bI. MeTOI[ OCHOBaH Ha KOJIHMYCCTBCHHOM

ONpENEICHUN COJEPKAHUS TEMMIEIUIION03 W Y-LEeJUTI0JI03bl B IIETOYHOM
bunbTparte mocie OomnpenerIeHUs O-1EeJUTI0I03bl MyTEeM OKHUCIEeHHs (uibTpaTa
pactBopoM Ouxpomara kanus. CojepkaHue [-IEJUTIONI03bI BBIYUCISIOT 110
Pa3HOCTH MEXTy COACPIKaHUEM FeMHIIEIUTI003 U Y-11eiuTr01036l (TOCT 9001-75).

PeakTUBEI 1 paCTBOPEI

Tuocynsgpam nampus, 0,1 H. pactsop (0,1 mons/am°)
buxpomam kanusa, 0,1H. pacTBOp

Hoouo xanus, 10% - HeIit pacTBOp

Cynvgpam ammonuti, 40% - BOIHBIN pacTBOP

Cepnas kucioma, 1 H. pacTBOp U pacTBop IUIOTH. 1,84 r/cwm.
Kpaxman eooopacmeopumutii, 0,5%-HbI1 pacTBOP
@enongpmaneun, 1 Y-Hplil cHUPTOBOI pacTBOP

Xon omnpenenenus. GunbTpaT U MpoMbIBHBIE BOABI (0e3 (eHondraneuna)

MOCJIe OMPENCICHUs O-IIEJUTIOJIO3bI COOMPAIOT B MEPHYIO KOJIOY €MKOCThIO 1 I,
JOBOASAT O0OBEM JO METKH JUCTUUIMPOBAHHOM BOJIOW MW TIIATEIBbHO
nepeMeIrBaror.

OnpeneneHre CONEpKaHMUs TEMUIIEIUIINI03. B KOHMYECKYH0  KOJIOY

e€MKOCThIO 250 MJI BHOCSIT MMUMETKON 25 MJT MOJYYEHHOTO pacTBopa, 100aBstoT 50
mi 0,1 H. pacTBopa OmXpomara Kaiwsi M OCTOPOXXHO, TPHU TEpPEMEIINBAHUH,
J00aBJISAIOT 35 MJT KOHIICHTPUPOBAHHOM CEPHOM KHMCIIOTHI. 3aT€M CMECh HarpeBaroT
0 KumeHuss W Kunsatar 3 MuH. CoaepKuUMoe KOJIOBI — TOCHE OXJIaXIACHUs
KOJIMYECTBEHHO TIEPEHOCAT B KOHMYECKYIO KOJIOY ¢ MPUTEPTOH MPOOKOI EMKOCTBIO
750 mi, mob6asistoT 300-400 mur aucTuuMpoBaHHOM Boabsl 10-20 M pacTBopa
noguaa kanaus. OCTaBiasSIiOT B TEMHOM MECTE Ha 5 MHUH, 3aTE€M BBIACIMBIININCSI HOJI
OTTUTPOBBIBAIOT PACTBOPOM THOCYJIb(aTa HATPUS U, TOOABHB K KOHITY TUTPOBAHUS

2-3 MJT KpaxMaia, TUTPYIOT 0 0epe30BO-3€JICHOTO IBETA.

53



[TapannenbHO CTaBAT KOHTPOJIBHBIN OIBIT € 25 MJI JUCTUUINPOBAHHOW BOJIBI
B MECTO (uiIbTpaTa.
Copeprxanue remunenitono3 A (%) BBIYUCISIOT 0 (popmyiie:

(V, —V,)0,000685 x 1000 x 100 x 100
25m(100 —W)

A=

I'ne V1 — o6veMm 0,1 H. pacTBOpa THOCYJIb(haTa HATPUsl, U3PACXOJOBAHHOTO
Ha TUTPOBAHME IIEJIOYHOTO PAcCTBOpa TeMUIEIUI0N03, MI; V, — obvem 0,1 H.
pacTBopa THOCYJIb(haTa HATPHUs, U3PACXOAOBAHHOTO HA TUTPOBAHUE KOHTPOJIBHOIO
pactBopa, MJI; M- Macca BO3AYIIHO-CyXOW Mesuttono3bl, r; W — BIQXHOCTb
1esoo3el, %; 0,000685—macca nenmtono3sl, okucisiemass 1 mu 0,1 H. pacTBopa
ouxpomara Kajius, T.

Omnpenenenre cofepKaHus y- LHEII0N03bl. B KOHNYECKYI0 KOJIOY €MKOCTBIO

250 My BHOCAT IMIETKOW 25 MII IOJYYEHHOIO pacTBopa M TUTPYIOT B
npucyTCTBUM (eHondTanenHa 1 H. pacTBOpoM cepHoil kuciaotel. Ha TutpoBanue
pacxoayercst V wmul KUCIOTHL. B 1pyryro KOHMYECKYI0 KOJ0Yy eMKOCThio 250 mi
TaK)XKe BHOCAT MUMETKON 25 MJI 3TOT0 K€ pacTBopa, Jobasistor 1 M 1 H. pacTBopa
CEepHON KHCIOTHI, (PWIBTPYIOT dYepe3 OyMaKHbIH (QuiIbTp C Oeloil JeHTOW B
KOHUYECKYI0 KOJOY; OCaJOK Ha (PUIBTpE MPOMBIBAIOT HECKOJIBKO pa3 ropsyei
JUCTUUTMPOBAHHOM BOJIOH, MPU 3TOM CIEAST, 4TOOBI 0oOMii 00beM GuIbTpaTa u
IIPOMBIBHBIX BOJI B KOJIO€ COCTaBIIsT OKoJIO 50 MJI, 3aTE€M K COJIEPKUMOMY KOJIObI
N00aBIAIOT 35 MJI KOHUEHTPUPOBAHHOW CEpHOM KHUCIOTBHL. CMech HarpeBaroT A0
KUIEHUS U KUIATAT 3 MUH.

Jlanee ucnbITaHue NPOBOJSAT, KaK U MPHU ONPEAEICHUH TeMULIETUTIONO03.

Coneprkanue y-mesnntoo3sl I (%) BUUCHAIOT 110 hopmyTie:

(V, —V,)0,000685 x 1000 x100x 100
25m(100—W)

[ =

['ne Vi — ob0sem 0,1 H. pactBopa THOCYJIb(hATa HATPUS,
U3pAcX0JIOBAaHHBIN HAa TUTPOBAHKE IIETOYHOTO PACTBOPA Y - IIEJUTIONIO3bI, MT;, V; —
oowvem 0,1 H. pacTBOpa THOCYIh(haTa HATPUS, U3PACXOJOBAHHOTO HA TUTPOBAHUE
KOHTPOJIBHOTO pacTBOPa, MIL.
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Conepxanue [-uemntoiossl B (%) Beraucistor no hopmye
B=A-T
I'me:  A- copeprkaHue reMUIEIUII0N03, %
I'- conepxanue y-niemmono3, %

2.8 Omnpenenenne KapOOKCHIbHBIX FPYHII

1 rpaMM aOCONIFOTHO CYXOM IIEJTI0JI03bI TOMEIIAIOT B K0JIOY Ha 30 MUHYT
3 3 .
B 50 cm” 0,1 mMonp/mM~ pacTBOp COJITHOW KHCJIOTHI. 3aTe€M OKCHUIICIUTIOIO03Y
BHOBb IIPOMBIBAIOT JUIA YJAJ€HUS KHUCIOThl AUCTUIUIMPOBAHHON BOIOM,
OTKMMAIOT M B3BCIIMBAKOT. B TMOJyYEHHOW OKCHIICIUIIOI03€ ONPEACISIOT
coJiepkaHue KapOOKCHIbHBIX Ipynn. /s onpenenenus KapOOKCUIBHBIX TPYIT
3 .
OKCHIICJUTIONIO3Y MOMEIIAT B K00y u 3anuBatoT 50 cM™ pactBopa cozeit (0,02
3 3 .
mons/mM° NaHCOj3; + 0,2 mome/mm” NaCl ). KonOy 3akpeiBatoT mpoOKoit u
BCTPSAXUBAIOT /10 MOJY4YEHUsI OJHOPOJHOW CycmneH3uH. Uepe3 4ac KUIKOCTb
OTOUIBTPOBHIBAIOT HA CYXOM CTCKISIHHOM (uibTpe; 25 oM (uibTpara
3
tutpyor 0,1 wmoas/mm° HCl ¢ uHIMKATOPOM METHIOBBIM KPAacCHBIM [0
JOCTH)KEHUS TIEPEXOJIHOM OKpacku (Mepexo] U3 JKEATOr0 B MAaJIMHOBBIN).
PactBop KuIATAT HECKOABKO MUHYT IS yaaneHus: CO,. ObICTPO OXJIAKIAIOT U
3aTeM TUTPYIOT A0 HOBOT'O U3MEHEHHMs OKpackH. [lapajuienbHO TUTPYIOT TaKUM

e 06pa3oM 25cM° pacTBopa GrKapOOHATa (CMeCH Coleit).

Conepxanne KapOOKCHIIBHBIX TPYII PACCYUTHIBAIOT MO ¢dopMmyse B

MMoJ16/100 a.c.11.

X=(B-a-

V*aye 50
50 /250

3 3 3
a- pacxon 0,1 moas/nm” HCI Ha TutpoBanue 25¢cm” puiibTpata, cM
3 3
B- Toxe Ha TUTpOBaHue 25 cM” OukapOoHaTa,cM
VY- copepxanue BOABI B HABECKE IEIUTIOI03bI TOCTE 00pabOTKH KUCIOTOH,

0- HaBeCKa a0COJIOTHO CYyXOH IEJUTIONO3bI, T
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111 S9KCIIEPUMEHTAJIBHA YACTD
3.1. Pazpa0doTka pe;KMMOB MOJIy4YeHHsl eJIJII0J103bI HA OCHOBE
TonmnamoOypa

HccnenoBanus XMMHYECKOTO cocTaBa TBEPAOro ocrarka TomuHamOypa
IPOBOAMIIUCH IO METOAMKAM MPUHATHIM B XMMMH JIPEBECHHBI IO MOIYUYECHHUIO
LEJUTIOJIOBbI.

C umenro MOMy4YeHUsS IEJUII0JI03bl OBUIM TPOBEAEHBI HCCIEAOBAaHUS 10
IIEJIOYHOM Bapke U3MeIbu4eHHON cTeOnun TommHamOypa npu  pazIudyHOM
comepkanuu  NaOH B BapoyHoM pacTBOpe ¥ HW3YYEHBI OCHOBHBIC
XapaKTEPUCTHYECKHUE TIOKA3aTEIN MOJyYEHHBIX IPOYKTOB, KOTOPBIE IPUBE/ICHBI B
Tabmnuue 1.

Tabnuua 1

Bausinue konuentpanuu NaOH B BapouHoM pacTBope Ha OCHOBHbIE
XapPaAKTEePUCTHKHU HEJUTHJI03bI

Ne| NaOH | Tewm- T, Breixo | Bimaxuoct | 301HOCT o~ 1E- CII
, pa, °C | wac I, b, b, JII0JI03A,
r/n % % % %

1. 10 150 2 15 - - - -

2.1 15 150 2 20,5 3,0 0,90 87,0 1300
3. 20 150 2 42,1 3,0 0,87 90,1 1250
4.1 25 150 2 36,9 3,2 0,81 91,2 1040
5 30 150 2 32,2 3,4 0,79 92,4 870

N3 Tabmuubl 1 BUIHO, YTO MpU TeMmeparype 150° C u KOHLEHTpALUU
mienioun 10 20 /11 B BAPOYHOM PACcCTBOPE B TEUCHHE 2-X YaCOB HE MPOUCXOIUT WIIU
Majo MPOUCXOAUT PACTBOPEHUE HEUEIJUTIOJIO3HBIX KOMIIOHEHTOB MCXOJHOIO
CBIPbS, YTO CBUJETEJIBCTBYET O HEXBATKM KOJIMYECTBA IIEJIOYU I PACTBOPEHUS

HCTCJIIFOJIO3HBIX BCIICCTB.

56



[Tpu xonnentparuu NaOH 20 r/mn, momgyyaeTcst MOTyIeIi0I03a C BEIXOA0M
oomnee 42%, ¢ BnaxHocTeio 3,0% u 30mpHOCTE 0,87%, comepkaHue O-LIEILTIOI03bI
90,1%, crenens noaumepuzamuu 1250.

Korzaa yBenuuuBaeTcsi KOHLUEHTpAIUs IEI0UYU 10 25 T/ BBIXO/ EJLTI0N03bI
yMeHbIaercss 10 36,9%, mpuYMHON 4Yero SBISETCS POCT CKOPOCTU PEAKIUU
TUAPOJIM3a MaKpOMaJeKya MLeuTtono3bl. [Ipu 3ToM copep:kaHue O-1ETH0I03bI
nagaer Ha 1%, a creneHp nosumepuszanuu 0 1040, BIaKHOCTH IEUTIOJIO3BI
yBenuuuBaercss A0 3,2 %, 4TO CBUAUTENBCTBYET O YACTUYHOM Pa3PBIXJICHUU
HAJIMOJIEKYJISIPHOM CTPYKTYPbI LEUTHOJI03bI.

VYBenuuenue kouneHtparuu NaOH cmocoOCTByeT pocTy pacTBOPUMOCTH
3011 HEOPraHWYECKOro NPOUCXOXIAeHUs. [l03TOMYy 30JBHOCTH CHHUMXKAETCSA 10
0,81%. J[lanmpHelee yBeaIudeHNEe KOHUEHTPALUH IIEJIOYU ITPUBOIUT K ITAJICHUIO
30JIbHOCTH ILEJUIIOJIO3bl, HO TpPU 3TOM pe3ko ymeHmaercs Bbixon, CII wu
CoJiepKaHUE O-LIEIUTIOI03BI.

CrnenoBaTelbHO, yBEIMYECHHE KOHIIEHTpamuu Imenoun Oonee 20-25 r/m He
1e1ecoo0pa3Ho, MpU ATOM YBEIMYUBAETCA PACXO] WICIOYM U YXYIIIAIOTCS
KAUeCTBEHHbIC TOKAa3aTeIM IMOJy4aeMou Meiosio3bl. Mcxonst M3 MmomydeHHBIX
JTAHHBIX MOKHO CUWTaTh, YTO ONTHUManbHOU KoHIeHTparueiit NaOH B Bapounom
KoTJie MOXHO cuntath 20 r/n. [Ipu Temneparype 150°C u BPEMEHM BapKH 2 yaca.

Jlaniee ObUIM TIPOBEACHBI MCCIICIOBAHUS JIJIsi YCTAHOBJICHHUS ONTHUMAJILHOM
TeMIiepaTypbl Bapku. [[jsi 3TOro MpOBOJIWIM CEPUH OMBITOB IO BapKe CTeOIIs
TonnHamOypa mpy pa3iIMYHBIX TEMIIEpaTypax M MpU KOHUEHTpauuu menodu 20
r/n1 B TeueHue 2-X dYacoB. VI3ydeHbl KaueCTBEHHbBIE MOKA3aTeNd MOJTYyYEHHBIX
00pa3noB. [lonyueHHble TaHHbBIC TPUBEACHBI B TAOIHIIE 2.

N3 Ttabnuupl 2 BUAHO, YTO JO JOCTHKEHUS TEMIIEPATypPhI 160°C
HELIEJUTIOJIO3HbIE BEIIECTBA HE PATBOPSIOTCS U CHIPhE COXPAHSAET CBOW BHEUIHUU
BOJIOKHUCTBIN BUJI (HE pacChITIaeTcsl).

B pesymbrare Bapku mpu 150°C momywaercst HamGoiee GOINIee BBIXOL
LIEJUTIOI03BI Macca ¢ BIX010M 0K0J10 42,1 %, BiaxkHocts 3,0 %, 301eHO0CTH 0,87%,

conepxanue a-mesnoao3sr 90,0 % u CI1-1250.
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Tabnuya 2
Bimsinue TeMmepaTypbl Ha BHIXO/ HEJLTIJIO3bI H APyTrue
MOKA3aTeJH HEJLTI0JI03bI

Tem- - meJ-

NaO 7, | Beixoa | Biaaxuoct | 305,
Ne pa, Jiojo3a, | CII

Hr/n 0 gac % % %

C %

1. 20 130 2 25,0 - - - -
2. 20 140 2 30,0 3,2 0,90 90,0 1340
3. 20 150 2 42,1 3,0 0,87 90,1 1250
4, 20 160 2 38,9 3,0 0,82 91,6 1040
5. 20 170 2 32,4 3,1 0,79 92,3 840

C yBenMueHHEM TEMIEpaTypbl KAaueCTBEHHbIE IOKA3aTEIu LIEJUII0I03bI
3aMETHO M3MEHSIOTCS. M3BECTHO, UTO YBEJNIMYEHHE TeMIepaTypbl MPUBOIUT K
YBEJICUEHUIO CKOPOCTU ACCTPYKIMU (THAPOIIN3A) MPOCTON F(DUPHOM CBSI3U MEKIY
[JIFOKOIMPOHO3HBIMUA ~ LIMKJIaMU ~ MakpoMajeKyjabl  Leuitoio3bl.  [losTomy
yBemmmueHune Temmeparypsl Ha 10 °C OPHBOIUT K CHIKEHHIO BBIXOIA LEILTIONIO3bI
10 38,9 %, conepxkanue a-1eunoao3sl 89,6 %, CII nogaer no 1040. YMensbieHue
CoJIepKaHUU 30JI1 B IEIUII0JIO3€ OOBACHSETCS YIydlleHHEM €€ pacTBOPUMOCTHU
IIPU TOBBIIIEHHBIX TEMIIEpaTypax.

Venuuenne Ttemmepatypsl g0 190 °C mpuBOAMT K CHIKEHHIO BCEX
noKasaresiel, 4To SIBJISETCA HEeXelaTellbHbIM siBieHHeM. [1loaToMy onTumalibHON
TEMIEPaTypoil BApKH MPHU KOHIIEHTpauH menoun 20r/1 MOXKHO CUUTATh 150°C.

Crnenyromue Halld HCCIEIOBAaHUS ObUIM HAMpPaBIICHbl HAXOXIECHUIO
ONTUMATBHOTO BpeMeHH Bapku npu temmeparype 150 °C u coxepxannn NaOH 20
T/ B BApOYHOM pacTBope. s 3Toro ObUIM MPOBEACHBI BApPKU CHIPbSI B TECUCHUU
pa3IMYHOrO  BPEMEHM IMpU  BBINIEYKa3aHHBIX  ycloBHSAX.  OnpeneneHsl
KayeCTBCHHBIC IIOKa3aTeNy TMOJYYEHHBIX OOpa3loB LEJUIIONO03bl, KOTOPHIE

IIPUBEJICHBI B TabuIIe 3.
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Tabnuya 3

Bausinue BPE€MEHH BAPKH HA BBIXO0/I HEJIJII0JI03bI U HA €€ OCHOBHBbIE

NMoKa3aTe/u
Ne| NaOH | Tem-pa, | t,9ac | Beixon, | Bnaxnocr | 30mb, | o- 11€7- CII
, oC % b, % JIF0JI03A,
r/n % %
1.1 20 150 1,0 - - - - -
2.1 20 150 1,5 - - - - -
3.1 20 150 2,0 42,1 3,0 0,87 90,1 1250
4.1 20 150 2,5 39,6 3,0 0,84 89,6 1100
5.1 20 150 3,0 36,8 3,5 0,81 88,9 890

W3 nanHbIX TaOaHIBl 3 MOXKHO CKa3aTh, YTO BapKa ChIphbs B TedeHue 1 u 1,5
gacos (t=150 °C coaepxkanne NaOH 20 r/n) He goctaTouHa isl yAaleHUs
HELEJUIIOJIO3HBIX BEUIECTB, T.€. 3@ 3TO BPEMsl BapKW LEJUIIOJIO3a HE YCIEBAIOT
MOJIBHOCTBIO PACUICIUISABTCS U HE PACTBOPSIOTCS JIMTHUH W JIPYTME CIIyTHHKHU
uesnonossl. [Ipu Bapke B TeueHue 2-X 4acoB U 0oJiee, B pe3yJibTaTe pacTBOPEHUS
HEIEJUTIOJIO3HBIX BEIIECTB, M3MEIbYEHHBIC YACTHUIIBI CHIPhS PACCHIMAIOTCS, 00pa3ys
LEJUTI0JI03HYI0 Macchl ¢ BbixoaoM 43 %. CopnepkaHue O-1EJUTI0JIO3bl B HEU
coctasisio 90,1%, crenenp noaumepusanuu obu1a pasHa 1250.

[Tpu Bapke cbIpbsi Oosiee 2 4acOB BBIXOJ MPOJYKTa 3aMETHO YMEHILAETC U
camkaercst ClI, Takke CHUXKAETCS COAEPKAHHUE OL-LEJUIIOJIO3bI, YTO OTPELATEIBHO
BIUSET MPU TOJyYEHHM OyMmaru WiM JajJbHEHWIIeH XMMHYECKOW mnepepadoTKe.
XOTd mpH 3TOM 3aMETHO CHHUKAETCA 30JIbHOCTh M YBEIWYMBAETCS BIIAKHOCTb,
YUYUTBIBAsE BBIIIEYKa30HHOE, ONTHUMAJIBHBIM BPEMEHEM BapKU MOXKHO CUYUTATh 2

qgaca.
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Ha ocHoBaHMM MNpOBENEHHBIX HCCIEAOBAHUNA MOXHO BBIOpAaTh ONTUMAJIbHBIM
PEKHUMOM BapKy BETUTAaTUBHOM YacTu TonuHaMOypa CleayroIue:

Konuenrpanus NaOH — 20r/n

Temmeparypa — 150°C

Bpewms — 2 ygaca.

[Ipn onTUMambHOM pPEXHME BapKU BBIXOJ IMEIUTION03bI n3 TommHamOypa
coctaBisino 42,1%, BnaxHocts 3,0, 3016HOCTE 0,87%, comepkaHue O-LETIOIO3bI

90,1% u crenens nomumepusanuu 1299.

3.2. OT0enKa HeLTI0J103b1

IlonydyeHHass B ONTUMAJIBHOM pEXKMME BapKU LEJUIIOJIO3a II0CIE BapKU
IpeacTaBisgeT co0oil OJeqHO-KOpUYHEBYIO Maccy. s occBeTNieHHs IIBeTa
IPOBEJCH MPOIECC OTOENKH IEIIII0I03bl. B KauecTBe OTOENMBAIOIIErO BEIIEeCTBA
ObL1a ucnosb3zoBaHa nepukc Bogoponaa (H,O,), koTopas sSBIsSETCS 3KOJIOTHUECKH
YUCTHIM U HE TOKCUYHBIM JKUJIKUM BEIIECTBOM.

W3 nutepaTypHBIX JaHHBIX H3BECTHO, YTO MPOLECC OTOENKHU MEPUKUCHIO
BOOPOJA MPOBOAAT mpu Ttemmeparype 70 °C B mienouHoit cpeme. s
omnpeleneHusl ONTHUMaIbHOM KoHueHTpauuun H,;O, mnpu orlenke UEII0N03bl,
MOJIYYeHHOW W3 BereTatuBHOW dactu TomuHamOypa, OBUITM  TPOBEICHBI
UCCJIEIOBAHMSI 3aBUCUMOCTH O€NM3HBI LEJUII0J03bl 0T cojepxkanuss H,O, B
OoTOENMBaOIIE CMECH IPH BbIIIE YKa3aHHbIX ycioBUsX. llomydyeHHble naHHBIE
npuBeCHBI B TabnuIe 4.

Tabnuua 4

Biausinue yC.]'IOBI/Iﬁ 0TOEJIKH HAa OCHOBHbIE NOKAa3aTeJIn HEJ1JI10J103bI

Conepxanue, | benusna, Conepxxanue
H,0,, % % a-uenmlz)nmm, % CII 301, %
0,5 62 90,0 1210 0,86
1,0 68 89,8 1180 0,84
15 72 89,6 1100 0,82
2,0 76 89,7 980 0,81
2,5 76,5 89,0 920 0,80
3,0 78 88,6 890 0,79
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N3 Tabmuubl 4 cienyer, 4ro C yBeIM4YeHHEeM KoHueHtpauuu H,O, B
OTOENIMBAIOIIECH cMecH, OeTM3HA 1EeJITI0JIO3b] YBEIUUnUBaeTCs OT 62 10 78%.
CozeprkaHue o-1esuIt0J103bl yMeHIaeTcsa 10 88,6 % u cHkaercst CII nemntono3sl
10 980, 4TO OOBCHAETCS ACCTPYKTUPYIOIIUM JICUCTBUEM aTOMAapHOrO KHCJIOPOJa,
00pa3yromerocst Npy pas3aoKeHUU MOJIEKYJIbI IEPEKUCH BOJOPO/IA.

VYBennueHne KOHIECHTPAIMU MEPEKUCH BOJOPOJia CIIOCOOCBYET CHIKCHHIO
30JbHOCTH  1eUTt003bl.  [lo-BHAMMOMY, aTOMapHBI  KHUCJIOPOJ  OKHUCISET
HEOPraHUYECKHUE BEIECTBA JO MAKCUMAJIbHOW CTENEHH OKHUCJICHUS, KOTOpbIC
SBJISIIOTCSI 60J1ee PaCTBOPUMBIMHU B BOJIC.

Kak Buano w3 T1abmnuipl, OelM3HAa LEJUIIOI03bl C  YBEIMYCHUEM
koHueHTpauu H,O, yBenmuuuBaercs 10 76 % u panee yBEIMYHUBAETCA HE
3HauUMuTeNbHO. MCXOas W3 3TOro, il MOJIyYEHHUS MEJUTI0NIO3bl C JOCTaTOYHOM
OeM3HOM U BBICOKUM  COJCpPKaHUEM  O-1ICJUTIOJIO3bI, OOJbIIeH CTeNeHU
MOJIMMEPHU3ALMHU 32 ONTHUMaNbHOM KOHUeHTpanuen H,O, MoxHO npuHats 2% B

OTOEIUBAIOIIE CMECH.

3.3 llonyuenue kapookcuMeTu/e/110J103b1 (KMII) Ha ocHoBe
neJJ110J103b1 U3 TonmunaMOypa

C uenplo pacuiupeHusi acCOpTUMEHTA Chipbsi A noixydeHuss Na- KMII mbi
UCIIOIB30BAIM IIEJUTIOJIO3Y, TMOJYYCHHYI0 W3 Haa3eMHOW yactu TonmHamOypa,
CUMTAIOIIYIOCS OTXOAaMU TIPU TMOJYYEHUU M3 €€ KIyOHeWl JeKapCTBEHHOTO
npenapara-uHyiIrHa. BomopacTBopumas KapOOKCUMETHIIIEIUTION03a TMOTY4YaeTCs
JEUCTBUEM HaA IIEJIOYHYIO IEJUII0JIO3Y MOHOXJIOPYKCYCHOM  KHUCJIOTBHI 11O
CIEIYIOIIEH peaKIuu:

Hena (OH),+2mNaOH+CH,CICOOH—
Hean (OH),.m (OCH,COONa),+mNaCl+2mH,0

st cunte3a KMI Obut ncmonb3oBaH oOpas3ell IeJUTI0NI03bl MOTyUYeHHON 13
TonunamOypa co CleyIOIMUMHI KaueCTBEHHBIMU MTOKA3aTeIsIMU:

Crenens nmonmumepu3aruu (CI1)-1100

Baaxunocts, % -4,7
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o, —1eJuIroJ03a, % -95,7

3014, % -1,2

Peakius ocyuiecTBisiach clieyoumM o0pazom:

MepcepuzoBannass 17,5 %-apiM  pactBopom NaOH memmonosza  wu3
TonunamOypa oTKuUMajoch 10 3-KpaTHOM Macchl MW oOpabarbiBajiach CyXOM
HATpPUEBOW combio  MoHOXJOpykcycHou — kucimoror (CH,CICOONa) mpu
temmeparype peakunn 40 °C B Teuenme 30 MuHH. 3aTeM MONyYeHHAs CMECh
BBIJIEP>)KMBAJIACh B CTAIMOHAPHBIX YCIOBUAX MPH TEMIIEpaType 22 °C B Teuenns 24
yaca B 3aKpbITOM COCyJEe. 3a 3TO BpeMs MNPOUCXOJUT OKHCIUTEIbHO-ILIEI0YHAs
JNECTPYKIMS LEJUTION03bl: CTENEHb MOJUMEPHU3alMUd CHIXKAETCS, MOBBIIIACTCA
peaklMOHHAsg CIOCOOHOCTh LEJUIIONO3bl. B 3THX YCHNOBUSX alKUIMPOBAHUE
MPOTEKAET MPU MAKCUMAJIbHBIX KOHUEHTPALUUIX JEUCTBYIOIIUX MacC (LIEJLTI0JIO3bI
U MOHOXJIODYKCYCHOW KHCIIOTBI), B pE€3yJbTaT€ 3TOr0 JOCTUTAETCS BBICOKAs
CTENEHb AIKUIMPOBAHU.

OTOl TpoIecC, Ha3bIBAEMBI MPENCO3PEBAHUEM, OYEHb BAXKEH MpPH
MOJIYyYEHUH KA4eCTBEHHBIX MPOJIYKTOB. B CBSI3M C 3TUM MBI COWIM HYXHBIM O
XapaKTepU3UPOBATh ITOT MpoIecc 6oee moIpoOHO.

Bausinue npouecca npeaco3peBaHus He/110J103bI M3 TonuHamOypa Ha

e¢ (ppaKUUOHHBIN COCTAB:

B  mpomecce  mpeaco3peBaHMs — LEJUIIOJI03bI  OHA  IOJBEPraercs
OKHUCJIMTEJIbHOM NEeCTPYKUMHU TOJ BIMSHUEM ILEJIOYM M KUCIOPOJa BO3AyXa, UTO
OKa3bIBAa€T CHJIBHOE BJIMSIHUE HAa KAYECTBEHHBIE MTOKA3aTEIM KOHEYHOIO IPOIYKTa.
MexaHu3M 3TOro mpouecca KpaiHe CIOXHBIM M pa3IudHble aBTOPbl OOBACHSIOT
€ro no-pa3HoMy.

OnHu aBTOpBI CUMTAIOT, YTO JECTPYKLMS MAKPOMOJEKYJbl LEIUIIOI03bl B
YCIOBUSIX MPECO3peBaHUs 00yCIOBIEHA OKUCIEHUEM PEayIIUPYIOLIEH TPyMIbl Ha
KOHLIE LENH, KOTOPOE HHHUIMHUPYET NPOLECC ACNOIUMEPU3aLUN LEJUTFOIO3bI.
[pyrue aBTOpbl MOpPEANONararoT, 4YTO B IPOLECCE OKHUCIUTEIbHO-IIETOYHOM
JNECTPYKIMHU  LEJUTI0N03bl  KUCIOPOJA MPHUCOEIUHSETCS K aToMy BOJOpOAA,

CBA3aHHOMY C YIJICPOJAOM B 1-M moJI0KEeHUHN FHIOKOSHI[HOﬁ CBA3U, B PC3YyJIbTATC
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Yero LMKJ IIFOKO3HOIO0 OCTaTKa pacKpbIBaeTcsa ¢ 00pa3oBaHMEM KapOOKCHIIBHOW
IpYIIBI B IEPBOM YIJIEPOJAHOM aToMme. Takxke MMeeTcss MHEHUe, YTO MPpHU ACHCTBUU
Ha LEJUII0JIO3Y KUCJIOPOJa, B MPUCYTCTBUM IIEJIOYH, MPOUCXOIUT OKUCIECHUE Kak
NEPBUYHBIX, TaK W BTOPUYHBIX THJIPOKCUIBHBIX TPYNI [0 albJIErHIHBIX U
KapOOKCUJIBHUX, YTO BBI3bIBAET, COOTBETCTBEHHO, Pa3phbIB AllETHJIbHBIX CBSI3EH U
CHMKEHHUE MOJIEKYJIIPHOM MacChl, KaK MIOKa3aHO HIKE:

B  pe3yabTate  OKHMCIHMTEIBHO-IIEJIOYHOM  JECTPYKUHH  IPOUCXOAMT
pacuierieHle Iened LEeJUII0I03bl C YMEHBIIEHUEM €€ CTENEeHHU MOJMMEpPU3alUU
(CII) u yBenMYEHHE HU3KOMOJIEKYJSIDHBIX (pakuuid. Taxxke MDpoOUCXOauT
XUMUYECKOE HM3MEHEHHME MOJIEKYJbl LEJUTI0JI03bl M €€  HaJAMOJEKYJISPHOU
CTPYKTYPBHI.

Hamu 6bu1H Mcce10BaHbl MPOIECCHl IPECO3PEBAHMS PA3IUUYHBIX 00pa3lloB
HIEJIOYHON LEJUTIONIO3bI: U3 XJIONKOBAs, IPEBECUHBI TOMOJs U TonuHamOypa.

VYcnoBus mepcepusanuu Obutn crienytomue: koHueHtparus NaOH-20%,
Temmeparypa-25°C, Bpemsi-60 MuH, MOLyIb BaHHbI-1:20.

[Tocne Mepcepu3anuu MIETOYHYIO LUEUTIONI03Y OTKUMAJHU 10 TPOMHOrO Beca
Y U3MeJbUaid B TEUEHHUE yaca IpU KOMHATHOM Temmneparype. OOpa3ibl mea04HoN
LEJLTIONO3HI TTOIBEPTATH TIPEICO3PEBAHMIO B TepMocTaTe mpH Temmeparype 25°C B
teuenue 5, 15 m 30 uvacoB. B oOpasmax memIrono3sl Moclie Mpeaco3peBaHus
onpeaensin: CII, conepxanue o-, - 1 y- LEJUTONIO3.

B TaGn.12. mpuBemeHbl 3HAYEHUSI CTENEHU MOJUMEpU3AlUU O00pa3IoB
LEJUIIJIO3 JI0 U MOCIIE MpoIlecca NPeICO3PEBAHU.

C yBenuuenuem BpeMeHu mnpezco3peBanusi CII Bcex o0pasiioB 1ETIOI03bI
YMEHBIIAETCS, HO HE B OJIMHAKOBOW cTeneHu. Hampumep, y 00pa31ioB LETI0I03bI
npeBecunbl Tonois U TonuHamOypa, mamenenue CII HamHoOro Oosbiie, yeMm y

XJIOIKOBOU OCIJIFOJIO3bI.
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Tabnuya 5

N3MeHeHNe CTeNeHH MOJTUMEPU3ANMH PA3JINYHBIX 00Pa30B eJLTHJIO3bI
B Mpoilecce mpeaco3peBanus

OO0pa3ibl CII ucxonuon Bpewms npeacospeBanus, yac
No LICJIIFOJIO3bI 5 15 30
1. | XionkoBasg
LEJUTI0JI03a 1200 870 620 480
2. | Henmmono3a
JIPEBECUHBI 1150 850 580 450
TOIIOJIS
3. | Hemmono3a
TonunamOypa 1020 840 540 440

JInst yCTAaHOBIICHHsI BIIMSHUS BPEMEHU INPENECO3PEBAHUSI HAa HAKOIUJICHUE
HU3KOMOJIEKYJISIpDHBIX ~ (ppakuumii B HCCIeQyeMbIX oOpaslax  OIpenessuiu
coJiepKaHue B HUX O, B- U Y- LEJITI0J03.

Kak BumHO u3 Ta6s.13, BBIXO HU3KOMOJICKYJISPHBIX (pakiuii B mpouecce
NPEACO3PEBAHNS YBEIMYMBACTCS MJI1 PA3JIMUHBIX LEUI0JI03 HE OJMHAKOBO.
Hanpumep, y wnemnono3sl TonuHamOypa, KOJUYECTBO HU3KOMOJICKYJISIPHBIX
bpakuuii HamMHOTO OOJBINE, YeM Yy XJIONKOBOW mesumono3bl. llemtonosa
JPEBECUHBI TOTOJS MO COACPKAHUIO HUZKOMOJEKYJISPHBIX (Ppakiuii HaxoauTcs
MEXY XJIOMKOBOM LEJII00301 U nemnono3e TonnHaMOypa, B peenax OmuoKu
JKCIIEPUMEHTA.

Takum oOpa3om, B mpouecce mnpeaco3peBanusi oopasnoB CII Bcex Tpex
Pa3IMYHBIX BUAOB LEJUIIOJIO3 YMEHBIIAETCS, NMPUYEM HE3aBUCHMO OT HCXOIHOU
BEJIMYMHBI, HO 4yepe3 30 yacoB CTAHOBATCS MPUMEPHO OAWHAKOBBIMHU. OmHAKO,
HU3KOMOJIEKYJISIpHBIX ~ (Qpakiuii OGompiie B TommHamOype, a B XJIOMKOBOU

OCIJI0JI03€ MCHBIIIC.
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Tabnuua 6

Biusinue BpeMeHHU Npeico3peBaHNs HA coJep:KaHue MOJIUCAXapuaoB B
Pa3JMYHbIX 00pa3uax MeJOYHbIX HeJJII0JI03bI

Bpewms npenco3peBanusi, yac.

Ne OO6pa3sisr 5 15 30

o | Bl y | a | Bly | o | B | v

1. XJI0TIKOBast
LeJutono3a, % 983114 |05 |970|22 07946 | 38| 2,2

2. [enmrono3a
napeBecunsl Tomoss, | 95 | 25 | 1,7 | 945 26| 20| 940 | 2,7 | 25
%
3.

Lenmrono3a 90,1 45| 2,7 {89,056 |30 |880|60]| 4,0
TonunamOypa, %

80 _]
70 ]
&0 ]
50_}

Puc 3 3asucumocmo
40 _}

cmenens 3amewenust (y) KMI]

30

20 | om pacxooa

10 4

MOHOXJIOPYKCYCHOU KUCTOMbI.

o 0.4 ot 10 132 MXYK, monb

Ha pwuc.3 npuBeneHa KkpuBas 3aBUCHMOCTH CTEIICHU  3aMEIICHUS
KapOOKCUMETHIIIIEIUTION03 OT KOJMYECTBA MOHOXJIOPYKCYCHOW KHCJIOTHI U B
Tabauie / moka3aHbl u3MeHeHus nokaszareneit KMII, moaydeHHOM U3 1EIITI0J103b1
TonnuamOypa, OT KOHIICHTPAllUU THAPOKCUIA HATPUA U MOJbHOTO pacxoma Na-
MXVK k nemiroinose.

N3 pucynka 3 W IaHHBIX BUJTHO, YTO YBEIWYCHUE KOHIICHTPAINH
MOHOXJIOPYKCYCHOM KHUCJIOTHI TIPH PEAKIMU AIKUIUPOBAHUS B IIEIOYHOU Cpefe
CIIOCOOCTBYET POCTY COJEpKaHUs OCHOBHOrO BemiectBa 10 53 %, cremeHu
3amemienus ot 0,64 mo 0,88 (y=64+88), mpu cHwxkennn CII mo 420 wu
pactBopuMocTHu B Boje 97-98,8 %.
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U3 Ta6JII/II_[I)I TAKKC BUAHO, YTO IIPHU IMOBBIIICHUN KOHIOCHTPAIINH PaCTBOPA

mecJI04n, a TAKXKC MOJIBHOI'O OTHOIIICHUA Na-MXVK k OCIIFOJIO3C ITOJIOKHUTCIIBHO

BJIIMSCT Ha CTCIEHh OOMEHa U PAaCTBOPCHUA I10IYyHa€MOI'O OCHOBHOI'O IMPOJYKTA

KMIL

Tabnuya 7

Binsinne Ha ocHOBHbIE MOKa3aTe I Na-KapOoKCHMeTHJIETI0103bI,
NMoJIy4YeHHOH U3 1me/J110J103b1 TonnHamMOypa, KOHIEHTPAMH THAPOKCH/IA
HaTpus U MoJibHOTO pacxoga Na-MXYK

Pacxox xoMIToHEHTOB

[TokazaTtenu kapOOKCUMETHUIIIEIUTIOIO3bI

Konnen- | Hemmonoza: | Conepxxkanue C3 o Crenennp | PactBOpU-
Tpanus, NaMXVK, OCHOBHOI'O KapOOK- [oJInMe- MOCTb B
NaOH MOJIb BEILIECTBA, CUJIBHBIM pU3annu BOJIE,
r/n % rpynmnam, (CID) %

v %

1,0 42,0 0,64 970 97,1

1,5 42,0 0,67 950 97,0
220

1,6 44,3 0,72 890 97,2

1,8 47,5 0,75 870 97,5

1,0 48,4 0,75 810 97,2

1,5 48,9 0,75 780 97,0
240

1,6 48,2 0,77 750 97,3

1,8 49,7 0,76 710 97,6

1,0 48,0 0,78 690 97,9

1,5 50,2 0,78 680 98,4
260

1,6 51,6 0,80 640 98,6

1,8 51,8 0,81 610 98,2

1,0 51,8 0,81 570 98,6

1,5 52,0 0,83 540 98,6
275

1,6 52,0 0,85 470 98,7

1,8 52,9 0,88 420 98,8
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N3BecTtHO, uTo mpouecc mnpousBoiacTBa KMI[ cocTOMT M3 HECKOJIBKHX
CTagui, K HHUM OTHOCATCS — UIEJIOYHOE MEPCU3HPOBAHUE, AIKUIUPOBAHUE,
JIoco3peBaHue, a Takxke cymka. [lonmydennas KMIl Ha ocHOBe Bbllll€ yKa3aHHBIX
CTaui, IIpeTepreBacT pas3jIMYHble JIECTPYKTUBHBIE BO3JCHCTBHE 3a BECH
TE€XHOJIOTUYECKUIN MyTh, YTO MPUBOJUT K MEXAHHUYECKUM, TEPMUUYECKUM, a TaKKe
XUMHAYECKUM JECTpyKIMsAM. B 3TOM ciyyae paspblB JJIEMEHTapHBIX 3BEHHEB B
LENIA MakpOMOJIEKYJ BOJIOKHA OTPULATEIBHO BIHAET HA KAa4ECTBEHHBIC
nokazarenu noxayyaemoro KMIL. B crnenyroniem pucynke 4 MOXHO HaOIH0JaTh
BIIMSHUE HA CTENEHb MOJHUMEPU3ALMMU LEJUTIOJI03bl JECTPYKTUBHBIX SIBIICHHUHM B
IPOLIECCE IIEJOYHOT0 MEpPCEPU3UPOBaHUA B HAYAJIBHOW CTaAuM Ipouecca
npousBojctea KMII.

B pesynbprare mnponecca MepCcepuU3MpOBaHUS LEIUIKOI03a I10J BIMSHUEM
HIEJI0YH, a TAKXKE 32 CUET TPEHUS MEK]y LIIHEKaMU Maccamlmapara, [OJABEepraeTcs
YAaCTUYHOM MEXAHUYECKOW NECTPYKLUHH, YTO NPHUBOJMT K CHUKEHUIO CTEIEHU
MIOJIMMEPHU3ALIU Y.

Bo Bpems nporiecca ankuinpoBanus ¢ Na-MXVYK nabnronarorest Takue xe
JNECTPYKTUBHBIE IPOLECCHI, KOTOPBIE BIMAIOT HA KayeCTBEHHBIE I10KA3aTeln
nonyyaemord KMII. Ha cnenyromeM pucyHke S5 MOKazaHO BIIMSHHUE Ipolecca

QIKWIIMPOBAHUS HA Ka4yeCTBEHHbIE nToKa3aTenu KMLI.

C3 CII|MOB%
90— 900— 65— 1
]
ss— so0— 60—
80— 700— 35
75 600 S04
70— s00— 45—
65— 4004 W 5
4

I I I I | I 0
0 50 60 T0 80 90 100 C 67



Puc 4
Bnustnue niporiecca ankuIMpoBaHUs Ha KauecTBEeHHbIE Moka3arenn KMILI:

1 - crenenp nonumepusanuu, (CII);

2 - macca ocHoBHoOro BemectBa, (MOB) %;

3 - cTerneHb 3aMelIeHus, .

N3 pucynka 4 BHAHO, 4YTO TIOBBIIICHWE TEMIIEpPaTyphl Mporiecca
JI0OCO3PEBAaHMS CYIIECTBEHHO BJIUSET HAa KAYECTBEHHBIE MOKA3aTeNId MOTy4aeMOro
MPOJIYKTa: CHIDKAIOTCS CTEMECHb TOJMMEPHU3AIMM W  BSI3KOCTh, TIOBBIIMIAETCS
CTEIEHb 3aMEILEHHS U KOJIMYECTBO OCHOBHOTO BellecTBa. B cienyromieit Tadmuie
13 npuBenennl ycnoBus moiydeHuss KMI[ u cpaBHeHHMe C YCIOBUSMH,

CYHICCTBYIOIIIMMHU B HACTOAIICC BPCM: HA IIPOU3BOJACTBC.
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3.4 Ilpouecc nosyuyenusi ouniennoii KMIJ
Kak wu3BecTHO 1mpouecc wmepcepusanuss IPU  HU3KHX TeMIepaTrypax
noyNoKuTenbHO Bausger Ha CII memmono3sl M Ha MOKa3aTreld KadecTBa
nosyvaeMmbid KMLI.

Mpbl u3yunwnu BiausiHue temmeparypsl Ha CII memtono3sl B mpolecce

MCPCCPpHU3AlNU.
Tabnuua 8
Bansinus TEMIIEPATYPbI IpolIecca MEpcepusanum Ha CIl HeJIJII0J103bI U
na CII KMII.
No | CII nepBoHayaIbHOMI Temneparypa, cn cna
LEJLTIJI03bI mepcepusamuu’C+ Au.len KMIQ
1 1100 5 900 700
2 1100 10 850 600
3 1100 15 700 500
4 1100 25 500 250
5 1100 35 300 150
CII*-CreneHp noaumepu3anuu
KMII *- kapOOKCHUMETHIIIIEIITI0N032
CHmXeHUS TCMIICPpATypbl YMCHBIIACT AOCCTPYKIOUIO MCIUIFOJIO3bI U

MIOJIO’KUTENBHO BJIMSIET HA CTETICHb MOJMMEPHU3aUU KapOOKCHUIMETUIIIIEIIIION03Y,
HA00OpPOT yBEJEUEHHUS TEMIIEpaTypbl HETaTUBHO BIHUSAET Ha TIOKA3aTelu
EJITION03bI U KapOOKCHMETHIIIIEIUTIONO3BI.

OOpo0OOTKE IIENoYI0 IEJUTI0N03bl  HHU3KOW TeMmIiepaType HalOroanach
pa3iuyYHbIe JACCTPYKTHUBHBIC (PaKTOPHI Eme omgapiM BaxkHBIM (hakTOpOM
BJIMSIFOIIMM Ha TIPOIIECC MEPCEPE3AINH SABIISECTCS BPEMs.

VYBenuueHus: BpPEMEHHU mpoiiecca 00poOOTKAa IIENOYI0 TPUBENIO K
TUCTPYKITUIO MAKPOMOJIEKYJIIBI IEJUTIONIO3BI.

B 1964 romy Bnepsrie B Hamanrane na 3aBoge “KAPBOHAM” Obuna
3alylIeHa JIMHUS TI0 TMPOU3BOACTBY ouuiieHHoro KMII ¢ momiHocThi0 6 THCSIYa

TOHHA B I'0OJ
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IIpuroroBieHus CbIpbs U PacTBOPA;
JUts nonyuenus Na-KMII-O ucnons3yror:

- NaKMI] Texanueckuit momydadpuxat

- ciiupt >tuioBbid Texunyeckuit 'OCT 18300;

- KUCJIOTY yKCycHYI0 cuHTetnueckyro ['OCT 19814;

- KACJIOTY MOHOXJIOPYKCYCHYIO
e DKCTpakuus;
e (Cymxka ouniueHHoro Na KMILJ;
e lI3MemueHHUs |
e VYmakoBKa TOBapa;

e (OuucTKa UCIIOJIb30BAHHBIX PaCTBOPOB.

3.5 Texnnueckue TpeOOBAHNS

Tabnuya 9

HaumMmeHoBaHHe moKa3aTejs

3HayeHHe

1 Buemnuii Bujg

BonokHUCTBIN WiIH
OPOIITKOOOPa3HBIN
MPOIYKT OT OEI0T0 110
KpPEMOBOTI'O 1IBETa

2 3anax u BKyC

bes 3ariaxa, co CJICIrkKa
COJIOHOBATBIM BKYCOM-

3 MaccoBas goJs Biard, %, ue 0osee 8-10

4 CteneHb 3aMeIIEHUS 110 KapOOKCU-METHUIHHBIM 06-10

rpyniam, B mpeaenax T

5 MaccoBas 10711 OCHOBHOTO BEIIECTBA B 93-96

abCOJTIOTHO CYXOM MpoAyKTe, %, HE MEeHee

6 CreneHb NoJMMEpPU3ALIMH, B PEJEIAX 400-500

7 MaccoBas nosist npumeceit,% He 6oJee: 050
a) xsopuaoB B niepecuete Ha NaCl 0’05
0) xenesa B nepecuere HaFe,03 0’35
B) TJIMKOJIEBO-KUCJIOTO HATPUS ’

8 PacTBOpuMOCTH B BO/IBI B IIEPECUETHI HA 988

abCOIIOTHO CYXOU MPOAYKT, %, HE MeHee ’

9 Bomopoansrii mokazatens (pH) BogHOTO pacTBOpa

Na-KMILI-O c ero maccoBoii goieit 1,5%, B 6,7-10,0

npejaenax
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Na-KMII[-O nomyyaercss myTeM 3KCTPAKUMU MPUMECEH, COIAEPKAIUXCS B
texuuueckoit NaKMLI, BoaHbIMU pacTBOpaMu ATHIIOBOTO CIIUPTa 3Ta TEXHOJIOTHUS
npeaycMaTpuBaeT MPOMBIBKY MPOJYKTa CIUPTOBOJHBIM PacTBOPOM, MPUYEM Ha
nepBoi cranuu nporecca npumensiercss 50%-Hplit pacTBOp crUpTa, MOCTYMUBIIUN
MOCJI€ NPOMBIBKM BTOpPOM CTYNEHHW, TA€ Hucnoib3dyercs 94-96% chnuproBoi
pactBop. Ilocie kaxmoit TPOMBIBKH HEOOXOAUM TIIATEIBHBIH OTKUM 0
ocraroyHoil BiaxkHoctu 50-70%. J1o3upOBOYHBIN pacxoja chupTa-peKkTudukara
coctapisin 10-12 1/T roroBoit ounmieHHor comu Na-KMII. CreneHp OYHUCTKH
coctaBisieT 98,5% OCHOBHOI'O BEIIIECTBA. .

[To ¢pusuko-xumuueckum nokazareiasim Na-KMII-O nomkHa coOTBETCTBOBATH

TpeOOBAHUSIM U 3HAUEHUSM YKA3aHHBIM B TaOJIHIIE

Tabnuyal(

BinsiHue BpeMeHH HA OCHOBHOTO BellleCTBA B Mpouecce IKTPAKIUH

KMII nmo/siy4eHHOI HA OCHOBeE KMII nmo/siy4eHHOI HA OCHOBE
neJL1a03b6l TonnHamMOypa LEJIJIIJI03bI XJI0IKA
Bpewms ConepxaHue Bpewms Conepxanue
Ne DKCTpakuuu OCHOBHOTO DKCTpakIuu OCHOBHOI'O
(MuH) BEIIECTBA (MuH) BEIIECTBA
1 10 75 10 S7
2 20 80 20 68
3 30 85 30 77
4 40 90 40 84
5 50 95 50 89
6 60 97 60 93
7 70 98 60 95
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Tabnuya 11

IToxo3atenu coorBercTBUA OCT 6-05-386-80 KML-O nosy4yeHHbli U3

ne/L10103u TonuHaMOypa 1 U3 HeJLUTH0J103b] XJIONKA

KMIJ KMII
MOJIyYeHHOU MOJIyYeHHOM
OCT 6- Ha OCHOBE HA OCHOBE
Ne IMoka3zarenn 05-386-80 | meMII0JI03BI EJLJII0JIO3BI
TonunamoOypa XJIOMKA

1 | Baaxxnocts %, He Ooee 10 8 8,5
CreneHpb 3aMeIeHUs 110

2 | KapOOKCHU-METHIIbHBIM 65-75 70 76
rpyIIaM, B Ipeaeiax
Conepxanue OCHOBHOTO

3 97 98 98
BemecTBa % HaM 3Mac

4 | CreneHb nojauMepu3aIiu 450-500 500 750
Maccosas goiist mpumeceit,%

5 | ge 6onee: a) XJIOPHUJIOB B 0.5 } )
nepecyete Ha NaCl
0) xere3a B repecuere 0.05 , -
HaFe,0;
B) TJIMKOJIEBO-KHUCIIOTO HATPHSI 0.35 - -

6 | 8 PactBopumocTs B BojibI, % 98.5 98 95
Bonoponnsiii nokazarens (pH)

7 -7+£0,5 6.7 7

BOJHOTO pacTBopa 5%

72




Tabnuya 12

Ycaosue noinyyenus KMII u3 nesnono3sl Tonunamoypa

U MPOMBIINJICHHO€ YCJIOBHUE MOJTYYCHUSA KMH HX XJIOIIKOBOI'O JIHHTA

Ne [IpompbinuteHHAs Mapka
n/n HanmeHnoBanue ycnoBui OnbITHBIN | KAPOOKCHUMETHIILIEIUITIONIO03bI
oOpazer; | 85/600 BbImyckaeMoil U3
X1 u JL Ha
Hamanranckom
XUMHUYECKOM  3aBOJE€ IO
OCT 605-386-80
1 | Temnepatypa nporecca
patypa tip 20-25°C 26
Mepcepuzanuu, C
2 | IIpogomxuTenbHOCTD Mpoliecca
P P 15-30 60
Mepcepusalui, MUH
3 | Crenenb OTXKMMa IEIIOJIO3BI OT 3 26
W30BITOYHOH IIIETI0YN ’
4 | CopeprxaHue TUAPOKCH]IA HATPUS B 17 13
IIEJIOYHOH 11eJUTI0JI03€, %o
S | IIpogomxuTeNbHOCTh U3METbUYCHHUS 05 5
IEJIOYHON LEIUTFOIO3bL, U ’
6 | Temneparypa peakIOHHON cMecH
patypa peasit 20-25 27
IIpY U3MenbuYeHuu, C
7 | Temmeparypa srepudukarmu,’C 35-40 25-33
8 | IIpogomKuTeNbHOCTh  TEpEeMelIu-
BaHUSA IIEJOYHON [EJUIFOJIO3BI C 60 120
NaMXVK, mun
9 | Temneparypa no3peBaHus mporecca
Patypa A03p P 90 75-90
srepudukanuu, C
Kak BumHO u3 Tabnumbl 12, ycinoBue moidydeHus: OnbITHBIX 00paznoB KMIL]
u3  nemwmono3bl  TomuHamOypa  OpakTHYECKd  HE  OTIMYAIOTCA  OT
POU3BO/ICTBEHHBIX.
KauecrBennsie  mnokazarenu KMII, mnomydyeHHOM W3  LEJUIIOJIO03bI

TonunamOypa, Hamu ObLTH cpaBHEHBI ¢ oOpa3zuamu KMI, nmonyyeHHBbIX U3 APYyTrux

nctoyHuKoB chipbs X1, 1] u cymecTByromux Ha npousBoacTse (Tad.13).
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Tabnuya 13
@Ou3nKO-XMMHYECKHE MOKA3ATeJIU ONBITHBIX 00Pa31o0B

KapOOKCHMETWILE/TI0JI03bl ¥ MPOU3BOJACTBEHHOH MAapKH, BBIITYCKaeMOI M0

TY -88.2 - 12-2005r.

No O06pa31bl KapOOKCUMETHUIIEIITIOI03bI
n/m [Tokazarenu Hemmonoza | Ilemmono3a | U3 xmon- | TY-88.2-12
W3 TOIIU- 13 ApeBEeCUHA KOBOH 2005r
HaMOypa TOMOJIS uen-
JIFOJIO3BI
1 | Cremens moauMe- 640 760 930 500
puzaruu (CII)
2 | CreneHp 3aMelEeHUS 0,83 0,82 0,84 0,8-1,0

0 KapOOKCUMETHII-
HBIM TpyImam (y)

3 | ComepxaHue OCHOB- 52 51 53 50
HOro BelecTBa, %

4 | Bsaskocth 2%-HOr0 128,0 135,0 140,0 100
BOJIHOT'O PacTBOPA,
cllz

5 | PactBOpuMOCTS B 98,2 98,4 98,8 97
Boxe, %

6 | pH cpenbt 8,1 7,9 7,8 8-12

Kak Bumno w3 manubix Tabmmma 13, KMII, momydeHHass W3 MEITIOIO3BI
Tonnnam0Oypa, 0 CBOMM KaueCTBEHHBIM IMOKA3aTENsIM MPAKTUYECKU HE YCTYyMaeT
KMII, nmomyyeHHBIM M3 JApPYTHX BUIOB ChIphbs, OTBeuaeT TpeOoBaHusiM TY u

BITIOJIHC MOJKHO HUCIIOJIB30BATh €€ B TCX K€ OTPACIIAX, KOTOPBIC OHU NCIIOJIb3YKOTCH.
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IV OKOHOMUMNYECKAA YACTD

DOKoHOMUKa nipeanpuatus (pupmsbl) Kak oOpazoBaTeiabHas AUCHMILIMHA — 3TO
KOMILUIEKC 3HAaHMM O CpEACTBAX, 3aKOHAaX, MpaBUJax BeaeHUs Xo3siicTtBa. OHa
BKJIIOYAET IIUPOKUI CHEKTP YIPaBICHUYECKUX M OPraHU3alMOHHBIX (QOopM,
METOJIOB U MPaBUJI PAlMOHAIBHOI'O UCIOJIb30BAHMS IPOU3BOICTBEHHBIX PECYPCOB,
00BEKTOB, CIOCOOOB C IIENIbI0 CO3JaHUsl W paclpelefieHuss MaTepuaibHBIX U
JIyXOBHBIX OJiar, 0€3 KOTOPhIX HE MOXET OOXOJUTHCS KaK OTJEIbHBIA WHIWUBUI,
TaK U 00IIIECTBO B IIEJIOM.

OcHOBHOE 3BEHO BCEM OSKOHOMHUKH — TMPEANPHUSTHE, a 3HAHUE OCHOB
PKOHOMUKH  TOPEANpUSTAS  —  HEOPEMEHHOE  YCIIOBHE NOJTOTOBKHU
KBaTHM(PHUIIMPOBAHHBIX CIICIHATUCTOB.[48]

B coBpeMeHHBIX YCIOBUSIX XO3SHWCTBOBaHUS BBDKUBAET JIMIIL TOT, KTO
HauOojiee TPAMOTHO M KOMIIETEHTHO ONPEACNSeT PHIHOYHYIO KOHBIOHKTYPY,
CO37aCT M OpraHu3yeT MPOU3BOJICTBO MPOIYKLUHU, MOJB3YIOUIEHCS CIPOCOM,
o0OecrieynBaeT JOXOJHOCTb MPEANpUATUSA. TeXHUYECKOoe IMepeBOOPYKEHUE
MPEANPUATUAS OCYIIECTBISAETCS 3a cueT (POHIa pa3BUTHUS MPOU3BOJCTBA, HAYKH U
TEXHUKH, a TaKxke KpeautoB Oanka. Ilpennpusitue ompenensieT moTpeOHOCTH B
pecypcax ¥ mpuoOpeTaeT ux B MOPSJIKE ONTOBOM TOPTOBJIM HA PHIHKE.

BrinonHeHne 3aka3oB W JOTOBOPOB CIYKUT TIJIaBHEWIIMM KpPUTEPUEM
OLICHKU JieATeNbHOCTH mpeanpudtus. OHO 00s3aHO U3yyaThb CIOpPOC U
OCYILIECTBIISITh MEPOIPUSATHUS 110 PEKIIAME.

BaxxHbIM HampaBieHHEM JEATEIbHOCTH MPEINPUSATUS TOJKHO OBIThH
NpPOBEJCHUE AaKTUBHOM COLMAIBHOW TNOJMTHUKA  Kak  MOIIHOTO  CpeACTBa
NOBBIMIEHUS 3(PPEKTUBHOCTH MPOU3BOJICTBA, TOAbEMA TPYAOBON U XO35HCTBEHHON
aKTUBHOCTH €ro paboTHHKOB. OHO 00s3aHO TakXXe MPOSIBIATH 3a00Ty 00
VIYUYIIEHUHU YCJIOBUH TpyAa U ObITa, YJOBIETBOPEHUM HHTEPECOB U HYXK]
PabOTHUKOB, UX CEMEH.

dopMUpOoBaHHME HOBOIO XO3AWCTBEHHOIO MEXaHHW3Ma HEBO3MOXHO 03

pedopMEBI Becel CHCTEMBI YITPaBICHUS.
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K ocnoBHbIME Buaamu npoaykuuu Ha peiHke LBII oTHOCATCS memntonosa,
Oymara, KapTOH, M3AEIUs U3 HHUX, JIECOXUMUYECKOM U OHOXMMHYECKOH
nepepadoTOK JIPEBECHHBI a TaKXKe MPOAYKTbl MPOCTHIX 3(UPOB IEILTIOIO03bI
ACCOPTUMEHT MPOJYKIMH HA PHIHKE OYEHb OOJBIION M pa3HOOOpa3HbIA, Kak IO
BHJIaM MPOLYKILIMH, TAK U 110 YPOBHIO €€ Ka4eCTBA.

Jnsa mpowmssonctBa mpoaykumm L[BII XxapaktepeH BBICOKHMH ypOBEHB
KOHIICHTpAIMH [TPOU3BOJICTBA KaK B CBSA3M C MpeolialaHueM KPYIHBIX U CPEIHUX
npeanpuaTuid  (LeJUTH0JI03HO-0yMaXKHbIX KOMOMHATOB M JIECONPOMBIIIJIEHHBIX
KOMIIJIEKCOB), TaK U B CBSI3M C TOPU3OHTAIBHOW MHTETPALIMEN 3TUX NPEANPUITHI B
I'PYIIIBI IPOU3BOIUTEIIEH.

B memsx  ycKOpeHMS ~ OCBOEHMS  INPOW3BOACTBA  HOBBIX  BHJIOB
BBICOKOKAQYECTBEHHON XUMHUYECKON MPOIYKIIMH, KOHKYPEHTOCIIOCOOHON Ha
BHEIIHEM U BHYTPEHHEM pbIHKaX, 00eCledeHHs] Ha 3TOH OCHOBE AaJbHEHILIEro
YCTOMYMBOIO  PAa3BUTHUS  NPEANPUATANA  XMMHYECKOM  IPOMBIIUICHHOCTH
pecnyOJMKH M MOBBIIIEHUS 3KCIIOPTHOIO MoTeHuuana orpacin: COBOKYIHOCTb
BCEX 3aTpaT MpENNpUATHS Ha NPOU3BOACTBO M PEAIM3ALMIO NPOLYKIIHH,
BBIPQXXCHHBIX B JIEHEXKHON (hopMe Ha3bIBACTCs C€0ECTOUMOCTHIO MPOAYKIIHH.

CebecTouMOCTh  MPONYKLUMHU  SIBISETCS  BaKHEWIIMM  0000LIArOIIUM
IIOKa3aTeIeM, KOTOPBIA XapaKTEpU3yeT BCIO MIPOU3BOJICTBEHHO - XO35MCTBEHHYIO
NEeATENIbHOCTh IpeaupuaTus. Yem HMKE 3arparbl Ha IPOU3BOACTBO W
peanu3anuio MPOAYyKUHUHU, TEM OHKOHOMHEE, ILeJecoo0pasHee MpeAnpusIThe
pacxoayeT ChIPhEBBIE, YHEPIETUUECKUE, TPYAOBBIE PECYPCHI, TeEM 3(QeKTUBHEE
IIPOU3BOJICTBO.

[IpuObLIE — YKMCTBIA JTOXOJ MPEANPUATHS MOJyYaeMbld OT pean3anuu
MPOAYKIIMHU U TIpoYel XO3IMUCTBEHHOU JiesTeIbHOCTH. OHA SIBISETCS BaXKHEHIITUM
OLICHOYHBIM IIOKa3aTeleM JAEATEIbHOCTU MpeanpusTuu. Pasmep  npubbuin
0o0yclaBIMBaEeTCs MPEXKJIE BCEro 3arpaTaMyd Ha IMPOU3BOJCTBO U PeAU3ALUIO
OPOAYKIMH, T.€. €€ cebecToMMOCThi0. UeM Hmke ce0eCTOMMOCTh MPOIYKIUH,

TeM OO0JIbIIIE MPUOBLIN MOTYyUYaeT NPEANPUATHAE NIPU €€ peanu3aluu.
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C mepexosoM Ha PBIHOYHYIO SKOHOMHKY MPHUOBLT SIBISIETCS OCHOBHBIM
UCTOYHUKOM JIEATELHOCTH TPEINPUSTUS W CTAHOBUTCS OMNPEIEISIONUM
MIOKa3aTeJIEM.

PenraGenpHOoCTh — 00mMiI mokazarens 3()PEKTUBHOCTH MPOU3BOJICTBA,
OTpaXKaeT OTHOIICHHE MPUOBLIM K CPEIHEroJJ0BOM CTOMMOCTH OCHOBHBIX
IPOU3BOJACTBEHHBIX  (OHAOB U  HOPMHUPYEMBIX  OOOPOTHBIX  CPENICTB
(peHTabeIbHOCTh MPOU3BOJICTBA) MJIM OTHOIICHHE MPHUOBUIM K CEO0SCTOMMOCTH
IpOayKUKHU (pEeHTA0ETBbHOCTh OTAENBHO B3TON NPOAYKIUH).

Cornacno Ilonoxenuto «O cocrase 3arpat...» oT 1999 r Bce 3arparbl Ha
IPOU3BOJACTBO M pEANM3ALMI0 MPOAYKIMH TOJIPA3JEIAIOTCS Ha 3aTpaThl,
BKJIFOYAaE€MbI€ B C/C TPOJYKLUHUH U HE BKIIIOUYAEMbIE B C/C HO MOKPHIBAEMBIE 32 CUET
pUOBLTH.

Ucxona n3 nannoro [lonmoskeHus 3aTpaThl BKIIOYAEMble B C/C MPOLYKIIUU
JIENIATCS HA MPSMBIE U KOCBEHHBIE.

[To neneBoMy Ha3HAUEHUIO BCE 3aTPaThl HA MPOU3BOJACTBO U PEATU3ALIUIO
NPOAYKIMHA TPYHNIUPYETCS MO KaTbKYJISLMOHHBIM CTaThSIM PACXOJOB C YyUETOM
KOHKPETHOTI'O Ha3HAYEHMsI U MECTa BO3SHUKHOBEHHUSL.

Kanpkynauust c/c mpoayKuuMyd NpUMEHSIETCS Il MCUMCIEHUSI C/C OTACNIbHBIX
BUJIOB MPOTYKIIUU (€IUHHUIIBI WIIA BCETO BHIYCKA).

T.o KanbKyIALUKA C/C IPOAYKIIMUA COCTOUT U3 CIEAYIOIIMX CTaTel 3aTpar

1. IIpsimble 3aTpaThl HA MaTEpuUaia

2. IIpsimple 3aTpaThl HA TPYX:

A) 3/mnata mpou3BOJICTBEHHBIX PAOOUHX.

b) oTuucnenus Ha colu.ctpax (€AMHOM COLMATIBHOM HAJIOT)

3. KocBeHHble 3aTpaThl Ha MaTepHAJIbI.

4. KocBeHHbIE 3aTpaThl HA TPY/I.

5. IIpoune pacxoasl B ToM uucie amopruszauus OIl @ n mMarepranbHBIX

aKTUBOB.

Kpome Toro, 3aTparbl CBsi3aHHBI C MU3MEHEHUEM O00bEeMa MPOU3BOACTBA

moapasaACIA0OTCA Ha YCIIOBHO-IICPEMCHHBIC 1 YCIIOBHO-TIOCTOSHHBIC.
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Tabnuya 14

Pacxonbl Ha mosyyeHue 1 kr ounieHHoi Na-kap0oKkcHMeTHILE/TI0J103blI,
MOJIy4YeHHOH 13 mes10J103bl TonnnamoOypa

Pacxonnoe
Cnucok CroumocTs, | 3arpaThl Ha
No En.m3mepenun | xon. Ilpoxa. Ha
pPacxooB. Ha 1kr cym 1kr
1 kr
1. Na KMI] KT 1,884 6000 11304
Cnoupt
2. 5 b 0,6 8000 4800
STUIOBBIHI
3. Boxa M 0,004 180 0,72
DIeKTp
4, KBT/Kr 0,2 132 26,4
DHEPTHS
Hroro : - - 16131,1
Tabnuya 15

Pacxoabl Ha mosiyuyeHue ouniieHHoi Na-kap0oKCHMeETHIILEIII03bI,
NMOJIy4YeHHOH M3 HeJII0JI03bI XJI0NKA

Pacxognoe
Crnucoxk CroumocTs, | 3aTparsl Ha
Ne En.n3mepennn | xou. I[Ipox. Ha
pPacxonoB. Ha lkr cym lxr
1 xr
1. Na KMI] Kr 1,884 7200 13564,8
Croupt
2. . 1 0,8 8000 6400
STHUJIOBBII
3. Boxa M 0,004 180 0,72
DIIeKTp
4, KBT/KT 0,2 132 26,4
SHEPTUs
KAMU: - -
19991,9
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V. OxpaHa TpyJaa ¥ TeXHUKA 0€30MACHOCTH HA MPOU3BOICTBE

Kap0OKCHMeTHIIEJLTI0JI03bI

5.1 ®u3nyecKku oNacHble U BpeHble NPOU3BOJACTBEHHbIE (PAKTOPBI

[Tomertienue exa IOHKHO OBITH 0oOecredueHo Bomou nmurheBor mo O’zDSt
950 u moKHO OBITH 0OOOPYIOBAHO OOIIIEH MPUTOYHO-BHITSDKHOW BEHTUIISAIIUEH TIO
I'OCT 12.4.021. IIpou3BOACTBEHHBIE MPOLECCHl JOJKHBI COOTBETCTBOBATH
tpeboBanusim ['OCT 12.3.002. B mnporecce nonydenuss KMII, Bo3moxHO
NEUCTBUE CICAYIOMHX (DU3NISCKU-OMACHBIX W BPEAHBIX MPOU3BOACTBEHHBIX
daktopoB (cormacao I'OCT 12.1.005., TOCT 12.1.007 - 76), KOoTOpbie MOTYT
MPUBECTU K HECYACTHBIM CITyJasiM:
OTCYTCTBUE WJIM HEUCIPABHOCTh OTPAKICHUW  JBWKYIIUXCS  DJIEMEHTOB
IPOU3BOICTBEHHOTO 000PYAOBAHMS, OTPAKICHUHN TUIOMIAA0K O0CTYKUBAHMUS;

— KOHCTPYKTHBHBIC HEJIOCTATKHM CTAaHKOB, MEXaHHM3MOB, OOOPYIOBaHUS W
PUCTIOCOOJICHHI;

— HapylUIEHUE TEXHOJIOTUYECKOTO PEKUMA;

— HEHUCHPABHOCTbh U HEJOCTATKU B COJEPKAHUM U MOJATOTOBKE pabOYMUX MECT,
MpPOXOJ0B, TMPOE3J0B. 3arpOMOXKIACHHOCTh W  3aXJIAMJIEHHOCTh  UX
MOCTOPOHHUMH TPEIMETaAMU;

— HapyuieHue padoTaroUMMHU IPABUJI TEXHUKH 0€30M1aCHOCTH;

— HapymieHue paboYrMH TPYAOBOW JUCITUTUIMHBI U BHYTPEHHETO PACIIOPSIKA;

— TIOBBIIIIEHHOE JaBJICHUE;

— HEJO0CTAaTOYHAs OCBEIICHHOCTh Paboveil 30HbI;

— TIOBBINICHHAS BJIAYKHOCTH;

— TIOBBIIIIEHHAsI 3ara30BaHHOCTH;

— TIOBBIIICHHOE 3HAYCHHME HANPSDKCHHS B JJICKTPUUECKOW IICTIH, 3aMBIKAHHE
KOTOPOM MOKET IPOUTH Yepe3 TEJIO YEIOBEKA;

— TIOBBILIEHHBIN YPOBEHB IIIyMa Ha pab0YMX MECTax;

- pa60Ta B CTCCHCHHBIX YCIIOBUAX
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— TOBBIIIEHHAs TeMmIepaTrypa Bo3qyxa pabouell 30HbI U IOBEPXHOCTH
000py10BaHUS.

VYPOBHM OIACHBIX TMPOU3BOJCTBEHHBIX (PAKTOPOB B MPOU3BOJICTBEHHBIX
NOMEIIEHUAX OT/eNa U Ha pabouyuX MecTax He JOJDKHBI MPEBBIIIAThH JOMYCTUMBIX
3HAYEHUU.

Ha xaxzaom paboyem mecte NOJIKEH ObITh OPraHU30BaH MMOCTOSHHBIN WU
NEPUOAMYECKUN KOHTPOJIb 3a YPOBHEM BO3JICHCTBUS BPENHBIX U OIACHBIX
NPOM3BOJCTBEHHBIX (PAKTOPOB Ha 3A0pOBbe paboTHUKOB. IlepmoanyHocTh

KOHTPOJIS TOJKHA OBITh perjiaMeHTHpoBaHa.[45]

5.2MeponpusiTusi 0 TeXHUKe 0€30MACHOCTH
B 1mensx Oe3omacHOro BeaeHUsI Tpoliecca MPEeayCMOTPEHBI CIICIYIOIINE
MEpPONPUATUS MO TEXHHKE O€30MacCHOCTU, TMOXKapo- U B3PHIBOOE30MACHOCTH,
MIPOMBIIIJIEHHON CAHUTAPUU:
— MaKCUMaJlbHas TepMeTH3alds OO0OpYIOBaHMUS, KOMMYHHUKAIIUH H HX
COCJIMHCHUM;
— TETUIOM3OJISIUS HArPEThIX MIOBEPXHOCTEH 000PyI0BaHHS;
— opranu3anus coopa nepearuBoB ¢ JajdbHEUIlIeH yTUiln3anuen;
— IIEHTpAJM30BaHHOE yIIpaBJICHHE OOOpYJOBAaHUEM U TEXHOJOTHYECKUM
MPOLIECCOM;
— TMPUTOYHO-BBITSKHASI BEHTUJISLIUS;
— BHYTpPEHHEE MOXKAapPOTYyLIEHHE nu3 ceTn CaMOCTOATEIBHOTO
MPOTUBOIIOKAPHOTO TPYOOIIPOBOIA;
— YCTaHOBKHM aBTOMATHYECKOW U OXPAHHOW CUTHAJIU3AlINH;
— TpeAyCMOTPEHHs pabouero, pEeMOHTHOTO M aBAPUHHOTO OCBEIICHUS;

— 3a3eMJICHHE YCTAaHOBJICHHOTO JIEKTPOOOOPYIOBAHUSI.
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5.3 O0uue TpedboBaHUA 0€30MIACHOCTH

K camocrositenbHOil paboTe [nomyckaroTcs JiMlla HE MoJjoxke 18 Jer,
NpoIIEIINe  MEIUIIMHCKOE  OCBHUJICTEIbLCTBOBAHME U HE  HMEIOLIUE
IIPOTUBONOKA3aHUM, BBOJAHBIM W MEPBUYHBIM HHCTPYKTaX 1O TEXHUKE
0€30MacHOCTH, CTAXKUPOBKY Ha paboueM Mmecte, 00yueHne 0e30MmacHbIM IpreMam
paboTHI ¢ MPOBEPKOM 3HAHUM.

[ToBTOpHBIII MHCTPYKTaX MPOBOJIUTCS pa3 B KBapTajl HEMOCPEICTBEHHBIM
pykoBosuteneM padot. [Ipu He0OX0IUMOCTH MPOU3BOACTBA PAOOT HA PA3IUYHBIX
pabouux mecTtax, pabouyue JOJDKHBI ObITh 00yUYEHbl METOJIaM paldOThl Ha KaXKI0M
paboueM mecTe ¢ OTMETKOH B yaoctoBepeHuu 1no Th. Bce nmpousBosicTBEHHbIE U
CKJIQJICKUE TIOMEILECHHUS JOJDKHBI OBITh  O0ECMEUEeHbl MPOTUBOMOKAPHBIM
o0opy0OBaHMEM W CpEACTBAMHU TOXKapOTylIieHUs: (Boaa, acOECcTOBOE MOJIOTHO,
MIECOK, TICHA).

KypcoBoe o0ydenue mo 6e30MacHOCTH TpyJa npoBoauTcsa 1 pa3 B rod AJis
MOBBIIICHUS YPOBHS 3HAaHUW N0 OXpaHE TpPyJda, M3y4YEHUs CHOCOOOB MEepBOMU
JIOBpa4eOHOM TOMOIIM IIPU HECUACTHBIX CIydasX, a TAKKe BOCIUTAHUS Y pabounx
YyBCTBA JINYHON OTBETCTBEHHOCTH 3a COOIOZICHNE OE€30MaCHBIX METOIOB PAaOOTHI.
Kaxxapiii paOOTHUK JTOJKEH OBITh 03HAKOMIIEH C paboyeil MHCTPYKIMEH MO CBOEH
npodeccun, WHCTPYKIHMSIMHU TI0 DKCILTyaTanuu OOOpYIOBaHUS, C MpaBHIaAMU
BHYTPEHHETO TPYJIOBOI'O PacopsaKa, NIeUCTBYIOIIMMH Ha NPEANPUITUI
[Ipu mnonaydyeHHM TpaBMbl HEOOXOJMMO TOCTaBUTh B HU3BECTHOCTH CBOETO
HEIMOCPEACTBEHHOTO PYKOBOAUTENSI U 0OpaTUThCS B 3ApaBIyHKT. COXpaHUTH A0
paccienoBaHusi OOCTaHOBKY Ha pabodyeM MecTe M COCTOSIHHE 000pY/I0OBaHHUA
TaKUMH, KaKUMU OHHM OBLIM B MOMEHT IPOUCIIECTBUSA (€CIH 3TO HE HAPYIIUT
MPOU3BOJICTBEHHOTO IPOIECCA, HE NMPUBEIET K aBapuu U HE YIPOKAET JKU3HU U
3I0POBBIO OKPYIKAIOIIHX ).

TpeGoBanus 0€30MaCHOCTH  TMPOIECCOB  pa3Mojia, COPTUPOBAHHS W
MIPOMBIBKH OeJIeHOH CyJib(paTHOM JIMCTBEHHOMN IIEIUTIOIO3bI, COOIOIEHNE KOTOPBIX
00s13aT€NIbHO 111 MCKJIIOUEHHUST BO3MOXHOCTHM BO3HUKHOBEHHUS aBapui, WIU

HECYACTHBIX CITy4YacB:
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— coOxroaTh IpaBuila dKCILTyaTauu 000py10BaHUS;

— co0xroaTh IpaBuiIa IO MyCKY U OCTaHOBY 00OpYAOBAaHUS OTIENA;
— CIIEIUTH 32 COCTOSTHUEM KOHTPOJIBHO-U3MEPHUTEIBHBIX MPUOOPOB;
— BECTH IPOIIECC B COOTBETCTBUU C TPEOOBAHUSIMHU PETIIAMEHTA.

Tpeoosanusa k 6030yxy paodoueii 30nvt no 'OCT 12.1.005.

Bce pabotatonme ¢ Na-KMI[-O momkHBI TPOXOAUTH MPEIBAPUTEIHHBIM
MEIUIMHCKUM OCMOTpP U MEPUOJUYECKHE OCMOTPHI B COOTBETCTBUHU C MPHUKA30M
Munznapasa PY3 Ne 200 ot 10.07.12.

PaGouue, 3ansaThie Ha omepanusx nepechinmanus u no3upoBku Na-KMII-O
JIOJDKHBI  OBITh OOECIEUEHbl CPECTBAMU HMHAWBUYATBHON 3allUThl OpPraHOB
JbIXaHUs — pecupaTopaMu U 3amuTHbIMH oukamu 1o I'OCT 12.4.013.

Pabory ¢ Na-KMII[-O Heo0X0auMO BBHITIONHATE B XJIOMYATOOYMaKHOM
koctioMe 1o ['OCT 12.4.099 u TTOCT 12.4.100. ITo okoHyanuu padort ¢
Na-KMII-O Heo0x01MMO IPOMBITH JIUIIO U PYKH MMPOTOYHOM BOJIOMN.

HpOI/ISBOILCTBGHHbIG MMpoHeCcChl NOJLKHBI COOTBCTCTBOBATDH Tpe6OBaHI/I}IM

TOCT 12.3.002. [45]

5.4 TpeGoBaHus1 0€30IIaCHOCTH NepPe] HAYAJIOM padoThI

Hagers cneuopexnay, crenoOyBb YCTaHOBJIEHHOIO o00paslia, MPUTOTOBUTH
cpenacTna 3amuThl. Oexaa He JOJKHA UMETh PAa3BEBAIOLIMXCS YacTed, KOTOphIE
MOTYT OBITh 3aXBaY€HBbI IBHXKYLIIUMUCS YaCTSIMU MEXaHU3MOB.

O3HaKOMUTBCS C 3aMUCAMH B paboyeM JKypHajie, IPOBEPUTh HCIPABHOCTh
000pyIOBaHUsl, 3AIIUTHBIX OrPAXKIEHUM, BEHTWISALMHU, 3alOPHOM apMarypsl,
HACTHUJIOB, TIOPYYHEH, YACTOTY U OCBELUIEHHOCTh padOyYero MecTa.

IIpyn HanMuKUK HEUCIPABHOCTEN 000PYI0BaHUs COOOLIUTH 00 3TOM MAaCTEPy CMEHBI

WA HAYaJIbHUKY y4acTka. [45]

5.5 TpeGoBaHusi 6€30aCHOCTH BO BpeMsl padoThI
Heo0xoauMo BBINOIHATH TOJBKO NOPYYEHHYIO aIMUHUCTpALMEN ydacTKa padoTy.

3anpemaeTCﬂ CaMOBOJIbBHO OCTAaBJIATH pa60qee MCCTO.
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He nomyckaTh 3axjaMiI€HHOCTH pabOdero MecTa, IPOXOJ0B, IJIOMIAJIOK,
JICCTHUII.

[Ipn nepemelieHnH MO y4acTKy HEOOXOJMMO XOJUTh MO YCTaHOBJIEHHBIM
IpoXojam, 3arpenaercs 6erats.

Bo Bpemsi paboThl HEOOXOAUMO OBITh BHUMATEIBHBIM, HE OTBIEKATHCS
CaMOMY U HE OTBJIEKAaTh JIPYTHX.

He npou3BoauTh peMOHT, CMa3Ky M YUCTKY pabOTaIoLIero 00opy10BaHusl.

[Ipu pabore B eMKOCTSIX, KOJIOALAX padouue AOKHBI I0Jb30BAaThCS
IPETOXPAHUTEIBHBIMU TIOSICAMU CO CTPAaXOBOYHBIMU KaHAaTaMH, BEPEBOYHBIMU
aectHUaMU. OHU JOJIKHBI OBITh UCIIPABHBI U MPOBEPEHBI HA MPOYHOCTH, O YEM Ha
HUX JOJDKHO MMEThCA KJIeHMO WM OMpKa C yKa3aHHMEM cpoka ucnbiTaHud. Jo
Hayaja paboOThl JODKEH ObITh BBINOJIHEH aHajlu3 BO3AYIIHOM Cpelnbl Ha
CoJlep)KaHHe OMacHbIX ra3oB. [l ocBemeHuss B EMKOCTSAX MOJb30BAThCS
IIEPEHOCHOM JIAMIIOUYKOM HaIpsDKEHHEM He Bbiie 12 B.

[lepen mnpuemMoM IEJUIIOI036I M3 BAPOYHOTO ammapara J0JDKHA OBITh
IPOBEpEHAa TOTOBHOCTb BbIAYBHOW jauHUM. HeoOXxoaumo Takke HNpOBEPUTH
IUIOTHOCTh 3aKPBITHSI CMOTPOBBIX JIIOKOB, KayecTBa NPOKIAJKH Ha TOPJIOBUHE
anmnaparoB, HaJIEKHOCTh 3aKPEIUICHUS CTSXKEK, 3aKPbITUE BEHTHIISI CITyCKa IIEJI0Ka
U3 JIOBYIIKM. Ha BBIOYBKY LEUIIOJIO3bI W3 anmapara JOJKHO OBITh HOJY4YEHO
paspenieHue OT pyKOBOJUTENS YUacTKa U JaH IPeAyIpeAUTENbHbIIA CUTHAIL.

PeMOHT u ocmoTp ¢uiabTpa AONMyCKAaeTCd TOJIBKO MHPU OOECTOUYEHHBIX
AIIEKTPOJBUTATENSIX MPOMBIBHOW yCTaHOBKH. IIpyn 3TOM AOMKEH OBITH BBIBELIECH
peaynpeauTeNbHbIN T1akarT.

OT60p Macchl ¢ ¢GuIbTpa JIOMYCKACTCS MPOU3BOAUTH TOJBKO B YCTaHOBJICHHBIX
MECTax CHEeIHaTbHBIMU IPUCTIOCOOICHUSIMH.

[Ipy npoMBIBKE M TNPOAYBKE MApOM CETKHM (UiIbTpa AOKHBI OBITH
OTKJIFOYEHBI U 00€CTOYEHBI 3JEKTPOJBUIaTEIN MPUBOJOB BCEX Y3J0B YCTAHOBKH,
KpoMme mnpuBoaa Oapabana. IIpogyBka mapoM JoKHA NPOU3BOAMTHCA JIBYMS

paboTHUKaMMU.
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[lepen myckoM B 3KCIUTyaTalMIO COPTUPOBOK, paOOTAOIIKX MO/ JABJICHUEM,
JOJKHA OBITh TMPOBEpPEHA HAJIEKHOCTh KpPEIUIEHUS CHUT, ChEMHBIX KOXKYXOB
KOpIlyca W OTpa)xKJeHUW, a TaKXKe MCIPABHOCTh CAJbHUKOBBIX YIUIOTHEHUNU U
HaJu4ue JABJICHHS B MArucTpajsix CHPBICKOBOM BOJBI U BOJBI, IOJaBA€MOI Ha
yiioTHeHue. [lpy HapylmieHMM STHUX YCJIOBHM JKCIUTyaTalusi COPTUPOBOK HeE
JOITYCKA€eTCsl.

Bce xemoba, cOOpHUKM M JIOTKA JIOJDKHBI OBITh 3aKpPBIThI TUIOTHBIMH U
IPOYHBIMH IIMTaMU BO M30exkaHue pa3OpbI3rUBaHUs MACChl 1 OOOPOTHOM BOJBI U
JUISL TPEOTBPAILICHUS TONAJaHus B HUX paOOTHUKOB.

[IpouncTtka W 3aMeHa MOJABOASIIMX U OTBOASAIIMX TPYOOK ILIEHTPUKIUHEPOB
JIOMYCKaeTCs TOJABKO MOCJIE MPEKPALIEHUs T0/1a4l MACChl B TPYOKHU.
[Tpu mpOMBIBKE 3aKPBITHIX COPTUPOBOK MPUBOJ] UX JOJIKEH OBITH 00€CTOUYEH.

[[lenokoBbIE HACOCHI B CHCTEMax YIUIOTHEHHUS CaJbHUKOBBIX YCTPOMCTB U
OXJIAXKJEHUS MOAIIMIHUKOB  JIOJDKHBI — IpeAycMaTpuBaTh ISl KOHTPOJS
HAOJIIOaeMblii  CIIMB 4Yepe3 CIMBHYI KOJOHKY. OnaHieBble COEIUHEHUS
IIEJIOKOBBIX ~ HACOCOB  JIOJDKHBI  OBITh  3aKpEIUIEHBl  MPEIOXPAHUTEIbLHBIMU
KOoXKyXxamu. [45]

5.6 Ilo:xxapHasi 6e30aACHOCTH

PaGoty B aBapuiiHbIX chydasx (moxap MU T.I.) CIEAyEeT MPOBOJUTH B
npotuBorazax Mapok bK® uiu CO o I'OCT 12.4.121.

Bce mpou3BOJICTBEHHBIE U CKJIQJCKUE MOMEIICHUS JTOKHBI ObITH OOECIeueHbI
MPOTUBOMOKAPHBIM 00OPYJAOBAaHUEM U CPEJACTBAMHU MOKApPOTYIIeHUs (BOJa,
acOecTOBOE MOJIOTHO, IIECOK, TIEHA)

JUis  KaxJaoro  mexa,  y4yacTKa,  TEXHOJOTMYECKOro  Ipolecca,
B3PBIBOIIOKAPOOIIACHOMN U MOXKAPOOIACHOM YCTAHOBKH, COOPYKEHUM, MaCTEPCKOM,
CKJIa/la, aIMUHUCTPATUBHOTO, OOLIECTBEHHOTO U OBITOBOTO 3[IaHUSI U TTOMEICHHUS
JOJDKHA OBITH pa3paboTaHa WHCTPYKITUS O MEepax MOKapHOU 0€30MacCHOCTH.

Bce anMuHUCTpaTUBHBIC, TPOU3BOJCTBEHHBIE U CKIIAJICKUE TOMENICHUS
JIOJDKHBI  OBITh  OOECII€UeHbl TEPBUYHBIMU CPEJCTBAMHM TOXKAPOTYIICHUS B

COOTBCTCTBUHU C YCTAHOBJICHHBIMU HOpMaMU.
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CobIppe, KOHEUYHBIE W NPOMEXKYTOYHBIE NPOAYKTHI, BEIIECTBA, OTXOMbI
IPOU3BOJCTBA JOJKHBI UMETh (PU3UKO-XUMHUYECKHE U II0’KapPOB3PHIBOOIIACHBIE
xapakrepuctuku B coorserctBuu ¢ ['OCT 12.1.044.

KonnyecTBo roprounx MaTepuasnoB, JIETKOBOCIUIAMEHSIOIIMUXCS U TOPHOYUX
KUJKOCTEH, TOPHOYMX Tra30B, XPaHALIMXCS Ha CKJIaAax, B IPOU3BOACTBEHHBIX
IIOMELIEHNSAX, HE JOJDKHO IIPEBBIIATH COOTBETCTBYIOIIMX HOPM IOKAPHOU
0€301acHOCTH, a JJs TEXHOJOTMYECKHX IPOLIECCOB - HOPM, YCTaHOBJIEHHBIX
TEXHOJIOTUYECKUM periameHToM. [Ipr OTCYyTCTBMM TakuMX HOPM - MOCIEIHUE
JOJKHBI OBITh COIIACOBAHBI C MECTHBIMM CITY>KOaMH IMOXKapHOW OXPaHBI.

B nomemeHuAX, TIA€ U3rOTABIMBAIOTCA, HWCIOIB3YIOTCS M XPaHATCS
MaTepualbl, BBIACISIONIAE TO0XKApO- W B3PBIBOONACHBIE IAPHI, HE JOMYCKAEeTCs
KypeHHEe M BBINOJIHEHHE paboT, CBSI3aHHBIX C TMPUMEHEHHUEM OTHA WIU

BBI3BIBAIOIIMX UCKPOOOpa3zoBanue. [45]
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VI SKOJOI'NMYECKASA YACT
6.1 OxpaHa okpy:kawomei cpeabl
(T'OCT 17.2.3.02))

Ha coBpeMenHOM 3Tarie B3anMOAECHCTBUS YETIOBEKA C OKPYKAOIIEH CPEeIor
Ha MEPBBIN TUIaH BBIJIBUTAETCS BOIPOC YCTOMYMBOTO PA3BUTHSI PETUOHOB U CTPAHbI
B LIEJIOM, KOTOPBIA MOKHO PEHIMTh IMYTEM PE3KOr0 COKpAILEHUs MOTpeOaeHus
OPUPOJIHBIX PECYpPCOB M SHEPrUU CBSI3U C IOCTOSIHHBIM  YBEJIUYECHHUEM
BOAONOTPEOJIEHUSI BO MHOTHX CTpaHaX MHpa BCE HACTOMYMBEE BBIJIBUTAOTCS
TpeOOBaHMUS paccMaTpUBATh MOTPEOIIEMyI0 BOy Kak OOIIeHalMOHAIbHOE O1aro,
UMEIOIIee CTOUMOCTHOE BBIPAXKEHME, U BKIIIOUATh PACXOJIbl HA BOJOMOTPEOICHHE
HEMOCPEJICTBEHHO B NPOW3BOJICTBEHHBIE W3JIEPKKHU, BIMSIOIIME HA CTOMMOCTH
npoAyKiuu. B To ke Bpemsi HaOMoaeTcsl TEHACHINS K YCHJICHHUIO KOHTPOJIA 3a
OYUCTKOM cOpachlBaeMbIX CTOKOB IIyTeM pa3paboTku HOpM cOpoca H
3aKOHOJATEIbHBIX AKTOB.

Lenmono3Ho-0yMaxkHasi MPOMBILIUIEHHOCTh SIBJISIETCS OAHUM M3 TJABHBIX
notpebuteneil yuctoil Boabl. Hampumep, pacxoj BOJbI Ha BBIPAaOOTKY OJHOMU
TOHHBI OyMaru, BKJIFOYasi MPOU3BOACTBO moydadpukaros, coctasiser 100 - 1500
M. CrieryeT OTMETHUTh, YTO MPHU MPOU3BOJCTBE LIEIIIIOI03bI U OyMaru B CTOYHbBIC
BOJBI MonagaeTr OoJbIIOe KOJIMYECTBO MHHEPAJIbHBIX U OPraHUYECKHUX BEIIECTB.
Hanpumep, TonbkOo B Hpolecce IMONYYeHHs] BOJOKHHCTOIO CBIpbS B PacTBOP
nepexoaut 37 - 1708 kr opraHM4ecKuX BEUIECTB HAa 1 T BOJOKHA, KOTOPBIE MPHU
OTCYTCTBHM CHUCTEMBbI OYMCTKH CTOYHBIX BOJ MOMANalOT B BOAOeMbl. CTOUYHBIE
BOJBI LIEJTIOJO3HBIX 3aBOJOB COAEPKAT TAK)KE B3BEUIEHHOE BOJIOKHO 32 CYET
IIPOMOEB TPU MPOMBIBE, COPTUPOBAHUHU LIEJUTIOI03bl U MHOTOKPATHBIX MPOLIECCOB
pa30aBleHUs U CTYIIECHUS.

Pa3nooOpa3ue BUAOB 3arps3HEHUM W WX KOHIUEHTpAlMil MPUBEIO K
HEOOXOJMMOCTH CO3JAHMSI CIIOXKHBIX, MHOTOCTaJIMHHBIX CXEM M Pa3HOOOpa3HbIX

CHUCTCM OYHNCTKH BOAHGIL.
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6.2 O4ucTKa CTOYHBIX BOJ

Ha coBpeMeHHOM 3Tane onpenenstoTcs Takue HalpaBieHus pallioOHAIbHOTO
WCIIO0JIb30BaHUsl BOJHBIX PECYPCOB: 00Jjiee MOJTHOE UCIIOIB30BAHUE U PACIIUPEHHOE
BOCITPOU3BOJICTBO PECYPCOB MPECHBIX BOM; pa3padOTKa HOBBIX TEXHOJOTHUYECKHX
IPOLIECCOB, TMO3BOJSIOMIUX MPEAOTBPATUTH 3arpsi3HEHUE BOJOEMOB U CBECTH K
MUHAMYMY TIOTpeOJICHHE CBEXKEH BOJIbI, COBEPIICHCTBOBAHUE METOJIOB OYHCTKHU
CTOYHBIX BOA. [l OYMCTKM CTOYHBIX BOJ IEJUTIOJIO3HO-OYMaKHBIX TIPEANPUSTUN
MPUMEHSIIOT Pa3JIMYHbIE METO/IbI, B TOM YHCIIE MEMOpPaHHBIE.

Henmtono3Ho-0ymMaxkHass MPOMBIIUICHHOCTh - HauboJiee CIOXKHasi OTpaciib
JIECHOTO KOMILIEKCA, CBSI3aHHAsl C MEXaHWYeCcKOM oO0pabOTKOM M XMMHUYECKOU
nepepaboTkoil peBecuHbl. OHa BKJIIOYAET MPOU3BOJCTBO LIEJUIIONO3bI, OyMmaru,
KapTOHA U U3AEJHI U3 HUX. DTa OTPACIb OTJIMYAETCS:

Bricokoit MaTeprallo€MKOCTBIO: I MONy4YeHUs: | T 1eUIroio36l He0OXO0AUMO B
cpeaHeM 5-6 Ky0. TpeBEeCHUHBI,

Bonbiioit BooéMKOCTBIO: Ha 1 T 1EMTI0I03bI pacxoayercs B cpeaHeM 350
KyO0. M. BOJIbI;

3HAUUTEIBHON IHEPro€MKOCThIO: 1 T mpoaykiuu TpedyeT B cpearem 2000
kBT/4;

BHyTpuIiexoBbie CUCTEMbI OYUCTKH C TTOMOIIBIO JIOBYIICK, (PHIBTPOB H T.1.
MO3BOJIAIOT OYMILNATH CTOKM B OCHOBHOM OT B3BEIICHHBIX BellecTB. OcTalbHas
YacTh 3arps3HEHUN TMOCTyNaeT Ha OOIIe3aBOJICKUE OYHCTHBIE COOPYXKEHHUS,
KOTOpbI€ OCHAIIEHbl O0OpYyJOBaHUEM [Jii MEXaHUYECKOW, OMOJOTHYECKON U
XUMHUYECKON OYUCTKHU.

Kak yxe oTmMewanoch, OYMCTKAa CTOYHBIX BOJ[ IEUTIOJI03HO-OyMaKHBIX
3aBOJOB OCYIIECTBISIETCS B HECKOJBKO CTagui, OJHAKO KauyeCTBO OYMILECHHOU
BOJbl HE BCErjla COOTBETCTBYET HOpPMaM Ha IOBTOPHOE HCIIOJIb30BAHHE €€ B
MPOU3BO/JICTBE.

MeMOpaHHbie METO/BI TO3BOJISIIOT peliaTh BOMPOCHI OYHCTKH BOJBI H

OIHOBPEMCHHO OCYHICCTBJIATH KOHIOCHTPUPOBAHHUEC U U3BJICUCHUC U3 CTOYHLIX BOJ
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LEHHBIX pAacTBOPEHHBIX BEIIECTB, a TaKX€ OYMINATH BOJAY OT OakTepuil u
B3BECILECHHBIX BEILECTB, OPraHUYECKUX U HEOPraHUYECKUX KOMIIOHEHTOB.
OuMIlIEHHYI0 C T[OMOUIbI0 MEMOpaHHBIX MPOLECCOB BOAY MOXKHO
UCIOJIb30BaTh B 3aMKHYTBIX OOOPOTHBIX CXeMax MPOU3BOICTBA
B kauecTBe MeMOpaH Al NPOBENEHUS MPOLECCOB OOpAaTHOrO OcMoca U
yIbTpaQUIbTPAUUU HPUMEHSIOT Pa3JIMYHbIE IOJIMMEPHBIE W HEOPTraHUYECKUE
MOPHUCTBIE MaTepHalibl, 00JIaJaloIIe CBOWCTBOM CEJIEKTUBHOW MPOHUIIAEMOCTH K

KOMITOHEHTaM pacTBOpoOB. [47]
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U3 MHOTOJIETHEH pacTeHuil TomuHamOypa, copta «daii3-6apakaypurogHoi as
MULIEBOW MPOMBIIIEHHOCTH.

2. MHWccnemoBano BiAHMSHHE pa3lIWYHBIX MapaMeTpoB (TeMIlepaTypshl,
KOHIICHTpAlUsl IWIEJIOYM, BPEMEHHM BapKW) Ha BBIXOJ UEJUIIOJIO3bI M Ha €€
KAau€CTBEHHBIE NTOKA3aTENN.

3. IlpuBenena oTOenKa MEIUTIOIO03bI IEPEKUCHI0 Bogopoaa. [lokazaHo, uto ¢
YBEIMYECHUEM  KOHIEHTpallMM TMEpPUKCH  BOJIOpoJa OelM3HAa  LEJUIIOJIO3bI
YBEJIMYEBAETCS, @ CTENEHD IMOJMMEPU3aLUNA YMEHBIIIACTCS.

4. Tlokazano, uro mnoxuydyeHHwld >pup KMI[ mo cBoumu ¢dusuko-
XUMUYECKUMU M MEXaHMYECKMMH CBOWCTBAMU HE YCTyNald COOTBETCBYIOLIUM
3pupaM, MOMYyYEHHBIX U3 TPAAULMUOHHBIX CBIPbS (IPEBECHOW NEIUTIONO3BI U
XJIOTIKOBOTO JIMHTA).

5.Touna taxxe noimydeHHbli NaKMI[-O He ycTynanu COOTBETCBYIOIIUM
sbupam, TOMYYEHHBIX U3 TPAAUIMOHHBIX CBHIPbA (XJIONKOBOTO JIMHTA), U

TCXHUYCCKUMH YCIIOBUAMHU ITOJIBHOCTIO COOTBCTCTBOBAJIO
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