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10 QUUC K UCXONHOH BO LI BzamMen

Koary:1sHtamu Ha 1)C. «PyKoBOASIIMX YKa3aHUI 1O
KOAry ISUHK BOJBI HA

AEKTPOCTAHLAAX

JlaTa BBEIEHHUS

Hacrosye Me1o1u1eckie vKazaHud pacnpoCcTpataoTC:
- 12 1eXUO0.I0T'HIO NIPEABAPHTCILHOU OUYHCTKH BOJbI HA MEKTPOCTAHUMAX
METOMEAMU KOAl YIALUHL

- Ha annaparthl (OCBETRNTENN) LIS KOary.IAUHN KCXOAHON BOJBL;

- Ha MEXaluuecKue QuiibIiphbk

Hacrosiiupe MeToauyeckHe y Ka3aHug YCTAHABIMBAIOT TEXHUYECKHE TPpeDOBARMS K

TEXHONIOI UU 00paloTKH MCXO1HOM BOABI ME10aMH KOarylsilyu, OCBETIIUTEIISM,
MEXAHUYECKHM (PUILTPAM, ME10AaM pacdeTa H BbIOOpa TEXHONOTHYECKHX CXEM
NpeaBapUTENbHON OUUCTKH BO/AL], HAladKe Y PKCIUTyaTalMy obopyI0BaHNS
MPeABAPHUTEIBHOM OUHACTKY BObl HA 2JIEKTPOCTAHUUAX B KOTE/AbHbIX,

PadOTAIOLIKMX 11a BOJAaX MOBEPXHOCTHBIX HCTOUHUKOB (pPEeKH, 03€pa, BOAOEME! ).

Hspanue cQUIHAIbHOR

Hacroauuii P He Moxe 1 Obllb NOMHOCTLIO HITH YaCTUYHO BOCIIPOW3BE/EH,
TUPOKUPOBAH K pactpocTpales 0e3 paspewenus PAQ «EIC Poccnuy unu

OAO «BTH»
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1 OBLLNE INNOJOKEHNW

PyKOBOJSULME YKAa3aHud 110  TNPeABapUTENBHOM  OYHCTKE BOABI  MCTOLOM
KOAryIHUHK ¢ IPUMEHEHHEM B Ka4eCTBE OCHOBHOIQ peareHTa allloMOCOAepKalliX
cofeil npeaHazHayeHbl 8 MCIIONBL30BAHMA OpH IPOSKTHPOBaHMH, HajlalKe H
IKCIAYATALIMH BOAOIOATOTOBHICHBHBIX YCTaHOBOK anekTpocTtanimii PAO “E3C
Poccuu’™.

[[py xoarynauuy BO.ABL 1Iepe/l HOHMpoBaHMeM Tpedyercs rnyboxoe yraleHue

OPraHMHeCKHX COEJMHEHHMH, COeIMHEHHH JXKejeza U HepeaKLIMOHHOCHOCODHEIX

COCMHEHUY KPEMHHSL.

M3yuenre W COBEPLUEHCTBOBAHME TEXHOJOIHMW  Koarymanuu, paspadorka
arnapaTypel JUIS COBPEMEHHbBIX YCTAHOBOK, CTPEMJICHHE K NOJNHOM aBTOMAaTU3aLMH
NpOLECcCOB 00pabOTKYM BOJbI, MPH3HACT HEOOXOAUMbBIM BBHIYCTHTh PYKOBOISLIHE

YKa3alns 1o Koary/IankdH BO/Abl B3aMCH CYIICCTBYHOLINX .

2. HASHAYEHUE U OUSUKO-XUMHUYUYECKHUE OCHOBbDI
METOAA KOATI'YJIALUWH BO/AbI

2.1 B npakrdke roAroTOBRKH  BOALI TI0J KOArvisUMed OTOHHUMEeTCs CyMma
MEpPONPHUATHH, HAMPABJIEHHLIX HA OYMHCTKY BOJBI OT rpy0OM M TOHKOM B3BECH,
KOJIOM JHO-IUCTIEDCHBIX  BCHICCTB, 8 Takke o0eciBeynBaHHE BOABI TYTEM
BBEACHMS B 0DpabaTbiBaeMy0 BOLY CIELHATIBHOro peareHta — KoaryinsHarta. [Ipw
BBEJIEHUHM KOAryisHTa B 00pabaThiBaeMoOM BOJe 00pa3yeTcs OCajoK — KOaryJar,
KOTOPBIH COAECPXHT KaK NPOAyKThl B3aUMOIEHCTBHA KoalyisHTa ¢ BOHOI, Tak U
NpUMECH HCXONHOM Boapl. UCaJOK OTAENASTCd OT BOJBI, Kak IIPABHIO, B
OCBETIUTENAX ¢ OCAEYIOLMM JOOCBETICHUENM BOJBI B MEXaHHYEeCKHX QUIILTpax
HUTH, pee, NPH NPIMOTOUHON KOarvasniMy - B MEXaHHYeCKHX dunLTpax.

2.2 Ha 35eKTpOCTaHUMAX KOAry/silust [OpHUMEHSETCs MIs [peaBapuTe/ibHOMN
OUYMCTKHM BOJBI Iepei ee yMardcHyueM wiu odeccoMBaHMeM Ha MOHUTHON 4acTH

MM ApyriMup MerogamH  obpaborki  (oOpaTHBIH  OCMOC, SIIEKTPOIUAIIM3,



uenapuresu). HasdadeHie KodlyIsIUMU — Y AaJIeHHE BEILUECTB, KOTOPbIE BPEUHO
BIUAIOT HA COCTOSSHHE HOHHIOB, MEMOPAaH VYCTAHOBOK 00paTHOro ocMocd i
yexrpoiManniza. [onagas 8 KOILIEHCATHO-MIMTATENLHBIA TPAKT 3JIEKTPOCTAHLIHHA,
TErUIOCeTh, 11 P,  3IH  BCLECTBA  YXYAIIAOT  padoTy  TEJIOCHIOBOIO
00opyaoBaHud. K TakHM BeleC 1 BaM OTHOCATCH MEXaHHYECKHE NIPUMECH (B3BECH).
OPraHHYeCKMEe COCJMHEHHs. COCAMHEHHA Keje3a M KpemHHda. HeobXoaumMocTtsb
yiIaneHusl W3 BOALI 3TUX MNpuMeced 00YCI1aBIMBAETCS CTPOrMM HOPMUPOBaHUEM
Ha3BaHHBIX Bblllle Jgodasounblx Boa 12C 1o paay nokasarened. lak,
NPO3PAYHOCTL W COJAEPAKAHHE COEIUHEHUH Kelle3a SIBIAIOTCH HOPMUPYEMbIMH
nokasaTeNsiMu 100aBOYHOM BOIbI It BCEX TUMOB IAPOTEHEPATOPOB, SAAEPHBIX
PEaAKTOPOB, UCIHAPUTENCH W IeINOBbIX CeTeH; LBETHOCThL - /NI TEINOBbLIX CeTeH
OTKPLITOro THIIA C BOAOPa3zdOpoOM Yy IOTpeOMTENeH; KpeMHECOASpIKaHue — Id

NaporeHepPaTOPOB BLICOKOTO, CBEPXBLICOKOIO M CBEPXKPUTHUYECKOIO JIABJICHH.

3 XAPAKTEPUCTHUKA INIPUMECEUW NIOBEPXHOCTHBIX
BOJAOUCTOYHUKOB

3.1 XapaxkTepucTuKa JUCIICPCUOHHOMN Cpe bl

3.1.1 I'lo pasmepy vacTtuy (CTelleHH JUCIIEPCHOCTH ) AUCIIEPCHBIE CUCTEMBI JEIITCs
Ha rpyboaucnepcHble W BLICOKOAMUCTIepCHBIE.  Onpelensiolinil  pasMep
FpyOONMCNEPCHBIX YACTHLl (AHaMeTp 1 CQEepHYeCKHX, INIHHa pebpa s
KYOUYECKHUX M IKBHBAICHTHBIN JHaMeTp I8 BHTAHYTEIX) Oonee 0,1 MrMm. K
rpy0OIUCIIEPCHBIM CHCTEMAM QTHOCATCH B3BECH, CYCIIEH3WH, 3MYIIBCHH, YaCTHILb
KOTOPBIX OCEAAIT (UK BCIUILIBAOT) B MPABUTALIMOHHOM [T0JI€, HE IIPOXOAAT YEpe3
OyMaKHble (PMILTPbI M BHAMMbI B 0OBIYHBIA MHKpPOCKON. BEICOKOMCIEPCHBIMY
ABISIOTCH  KOJUIOMJHBIE PAcTBOPbl (3051M), Ipeodaafalomidd pasMep 4acTHi
KOTOPBIX Haxoautes B npeaenax 10 7 — 10 ™ m. YacTuius 3o7eif [IPOXOHAT yepes
OOLIMIBIE  (DUIABLTPBLI, HO 3alcpxuUBalOTCes  yiabTpadmiasTpamMu  (1eanodan,
MepraMmedT), NPakTHYeCK He OCelatoT (HEe BCILIBIBAKOT) M HEBMAMMBL B OOBIUHbII
MHKPOCKOIL,  XapakTepHoH OcOOCHHOCTBIO  KOJIOUIHO-IMCHEPCHBIX  CHCTEM

ABJISIeTCH OoNblUas yiaelbHas ITOBePXHOCTh YaCTUIL.
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3.1.2  JlucniepcuoHnas cpeia ( BOZa ) XapakTepHU3YeTcs COJACpPiKaHHEM
DACTBOPEHIIBIX COJEW , a30B . OPraHMYe€CKHX , NOBEPXHOCTHO- AKTHBHBIX H
APYIHX  BEUIECTB, KHCJIOTHOCTBN), UIETOYHOCTBH), MKECTKOCTRIO, NJIOTHOCTHIO,
BA3KOCTLIO, ITOBEPXHOCTHLIM HATSKEHHeM M Ap. CBOMCTBA JHMCIEPCHOM a3kl
ONPE/IEAAIOTCH PAZMEPOM M (POPMOH HACTUL, XUMHYECKHUM U MHUHEPAIOTHYECKUM
COCTABOM  HOPUCTOCTBIO  HOHOOOMEHHOH €MKOCTBIO, 3apaloM  ITOBEPXHOCTH
ACTHLL, AACOPOLMOIIILIMH ¢BOICTBAMH U JP. JTH CBOWCTBA JHUCIIEPCHBIX CHCTEM
MOPYT HM3MEHSTLCA B OUYeHbL WHPOKHX liperenax B 3aBHCUMOCTH OT HX
[IPOHCXOMNKIAEHHS.
3.1.3 Ilo ¢a3oBo — AMCIEPCHOMY COCTOAHHUIO MOMHO BBIASNMTH B3BEUIEHHBIES
BemecTsa W maukTon (107 —  10° M), KoUIOMZHBIE pPAcTBOPLI,
BbICOKOMOJIGKYJIAPHBIE DPACTBOPbLI H pacTBOPbI OpPraHWYECKMX BEHIECTB, COJIEH,
KHCIOT ¥ ocHoBaHMi ( 107 — 107" M).

ToHKas B3BeCh M KOJITOHIHO-AUCIIEPCHBIC BELISCTBA MOTYT OBITh YAANEHBI H3

BOJIbl TOJILKO HYTEM €€ peareH ol o0padoTku, B HaCTHOCTH KOAryJISLHEH.

3.2 CocTaB npuMeceH.
3.2.1 Kesezocoaeprallue [PHMECH.

CoCTaB  coeIMHeHUH  Keleza, [MPUCYTCTBYIOLIMX B IPUPOJHBIX
MOBEPXHOCTHBIX BOJax ouellb  pasHoobpaseH. [lo nuTepaTypHBIM JaHHBIM
COEMHEHHS jKeJe3a MOIYyT HAXOAUTCS B Pa3iH4YHBIX CTaAuAX AUCHOEPCHOCTU: B
WCTUHHO PACTBOPEHHOM COCTOSHUM ~ KOMILTEKCHBIE Heopranwueckue ( sKenezo-
(ocgaTHble COeJIMHEeHHA) W OpraHuYeckue  (IYMHHOBBIC COEIUHEHHA); B
KOJIOUAHO ~, TOHKO - U I'PYyDOJIHMCIEPCHOM COCTOSHHM — THAPATHI OKHCJIOB W
cy.1buabl xene3a, OObIYHO B NPUPOIHBIX NTOBEPXHOCTHRIX BOJAX COIEPMKUTCS
OKOMO |MIVR COeJAUMHEHWH wellesa B IepecueTre Ha Fe, HHOrAa HECKOJIBKO

MUILTUrpaMMoB.  ['pydoaucnepeHble  KeIe€30COoACPKALIUE  COCAHHEHHA B
Pe3yALTATbLl AHAH3a He BXOAMT. TAK K4K BOAY Nepej aHaIu30M IIPHHATO
(QUIbTPOBaTh. VICTHHHO pacTBOPEHHBIC COCAHHEHMS TPEXBaJICHTHOIO Ke.esa
MOTYT IIPUCYTCTBOBATE JUIL B HUUTOXKHO MaJIbIX KOJNHYECTBax, Tak Kak npu pH >
3 OHH FHAPOIM3YVIOTCH ¢ OOpa3OBaHHEM TPYAHOPACTBOPUMONA TI'MAPOOKHCH.

PacTBOpUMOCTD CoeIMHEHUT ABYXBAJNEHTHOIO XKeJle3a CYIIECTBReHHO DOoMblle, yeM



TPEXBAICHTHOTO Kedesa. (), [HAKO JBYXBAICHTHOE KEN€30 JIETKO OKUC/IAETCd JI0

TpexBaneHTHOrO, 1Ipyn 00LIUHOM copepKatuy COeTMHEHHUM Xeme3a B [IPUPOAHBIX

BOJax  AJ8 OKHCJIEHHS [lOC1aTOYHO PACTBOPEHHOI'O B BOJE KuCJopoda (Ha

OKMCJICHHEe IMIT  ABYXBaJicHTHOro xeaesa pacxoavercs 0,143 Mr xucrnopoia).

Kucnopoia MOXKET He XBaTalb L1 OKHCAEHUS MWL [IPU OOJBIIOM COASPKAHUH

AKeJIe3d, BHOCHMOrO ¢ IPOMbIUNICHHBIMHA CTOKAMH, & TaKXe B OTHASIIbHBIX PEAKHUX

CHYYAsIX B 1TEPUOL 3UMHCIO /1 10CTABA H3-33 HEIOCTATOYHON adpaliii BOIbL.

3.2.2 OpraHH4eCcKHe HPHUMECH.

Opraduiueckye BeLecTsa [oC1y NAT B OTKPHITEIE BOLOEMbI B PE3YJIbTATE:

- BbIMbIRAHUSA UX U3 [TOYB H 1OP(PIHUKOB;

- JKUBHCAECHTEILHOCTH, OTMUDAHKS U PA3JIOXEeHHS BOAHBIX OPraHHU3MOB;

- CMbIBaHWS BEIUECTB, MPHMEHSIEMBIX A yaoOpeHust mo4uBbl U OOpbOBI ¢
BREJIHUTEIISAMU CEILCKOrO X034HCTBA;

- [OCTVIIJIEHHS HEOUMIUCHHBIN WJIM HEJOCTATOMHO OYHMILEHHBLIX OBITOBBIX H/H

HPOWSBOACTBCHHBIX CTOUYIHDLIN BO.

HexenarenbiibIMK 3arpsi3HEHHAMH, BHOCHUMBIMH 3THMH CTOKAMU, SBJIAIOTCH, B
YaCTHOCTH, MOIOLUHAE CHITSTHYECKHE CPEACTRA — JIETEPre€HTHI, BHI3LIBAIOIIHE
[EHOO0PA30BAHUE B OCBETIMTEINX, 3aTPYAHAIOLINE OUHCTKY BOABI H MPHMEHEHHE
QrrokyigdTa. CocTaB OpraHWHCCKUX BELUECTB BEChbMa PasHOOOpa3eH, H3MEHYHUB BO
BPEMEHH U PA3JIMUEH /i pa3HblX BOLOEMOB.

OpraHuyeckue NpHUMecH, O0YCIOBAMBAIOIKME UBETHOCTh BOIbI, HaXONATCH B
KOJJIOUAHOM M MCTHHHO PacrBOPeliHOM COCTOSHHHK. KonnouaHas Qpakuus AMeeT
BBICOKY10 CTEMEHb AMCMNEPCHOCTH. BBIMBIBAGMBIA BOJAMU [YMYC MHpPEACTABIACT
cO00H  CJIOKHBIH KOMITIEKC OpraHHYeCKMX COSAMHEHHH. YIeNbHbIH Bec rymyca
paBeH NMPUONU3HTENBLHO |,4 r'eM. [ 'YMHHOBBIE BEHIECTBA COCTABIAIOT OT 45 1m0 90
% IOUYBECHHOrO TYMyca W MPEICTABIEHbI KUCIOTaMH (TYMHHOBLIE W
Gy nbOOKHCITOTE ) U UX COSIMUA. ['YMUHOBBIE KMCJIOThI 10 JAHHBIM JJIEKTPOHHO-
MUKPOCKOIIMYECKOTO  aHaJIM3a  [peACTaBIeHbl  MeEJbYaWlIMMKM — YacTULIAMH,
CKJIOHHBIMH K OObeIHHeHHK B 1LeNnHble arperaTtel. BOJNBIUMHCTBO aBTOPOB
NOOYepPKHBaeT KapOOKCHIbHBIH XapakTep IYMHMHOBBIX KHCJIOT. 2DJIeMEHTapHbIH

COCTAB TYMMHOBBIX KHCJIOT clenyrowui: 52 — 62 % yruepona; 30 — 39 %



Kucnopoaa; 2.9 — 34 % Boaopoaa; oxkono 4 % asora. MONEKYIspHBIH Bec
[y MHHOBBIX KHCJIOT Ko1ebnetes B ipenenax or 300 — 400 10 HECKOJIBKHMX ThICHH.
PacTBOpLI T'YMHHOBBIX KHCIIO1 001aJAI0T CHILHO BBLIPAXKEHHBIM KUCJIOTHBIM
xapakiepoM. OHH  OCAR 1AVICH  KATHOHAMH Ca'™*, Mgﬂ,CGTE, Nifz(ﬂ.'?).
Dy 16(OKHUCIOTH] (KPEHOBBIC 11 AIIOKPEHOBbIC KMCJI0ThI) COALPMHAT B cpeHeM 45 —
48 % yraepouaa; 5,2 — 6,0 % sojopona; 43 — 48 % xucnopona. OHu obragaror
[NOBBILIEHHOH VYCTOMYHROCTBIO K ACHCTBHKY COpOEHTOB M OKHCIMTENEH W
O0pPA3YIOT C HATPHEM, KajlMeM, AMMOHUEM, KalbLHMeM, JBYXBAJIEHTHBIM KEIE30M
PACTBOPHUMbBIE COJIM, A ¢ TPEXBAICHTHBIM JKEIEe30M H  aJIOMUHHMEM —
MalOpPacTBOPUMBIE. Y (PYILPOKHCHOT O0JIee BLICOKAS CTENEHD JUCIIEPHOCTH, YEM

Y I'YMHUHOBbLIX KHCJIOT,
COOTHOOWIEHHMe  KOUIOM A0 M HMCTMHO  PACTBOPEHHOH  (PpaKLiMel
OKPAUIMBAKIIKUX BEIIECTB B pa3HbIX HCTOYHMKAaX HEOJAHMHAKOBO U Ko.1ebnercs b
TeueHne rofa. B cBA3M ¢ TPYIHOCTRIO pasfiesIbHOTO OIPEIENEeHUA pa3iiyHbIX
OPraHHYMEeCKHX BEUISCTB NpUOeradT K CyMMapHOH OLEHKE MX COAEPyKaHus IIyTeM
OTNPEeHEICHHUA OKUCIACMOCTH.
Mertoa 1iepMaHraHaTHOH OKHC.ISeMOCTH HCIOIR3YETCA IJ8 BOJ, OKHCIASMOCTD
kotopplx Huke 100 MrO/d. Metox OHXpOMATHOH OKHCISEMOCTH MOMKHO
MCIOAB30BATL U1 aHAIU3a BOJ, OKHUC/IEMOCTh KOTOPBIX JIEXKHUT B npeaenax 20 —
100 »MrO/n. TlosyuyeHHBlE YKA3aHHBIMM METOJAMH BEJIHMMHBLI OKHCISEMOCTH
ABJIAIOTCH JIHIUL YCJIOBHON XapaKTEPUCTHKOH CTEINEHU 3arpA3HEHHOCTH BO/IBI
OPraHUYeCKUMH BellecrBaMM, TAaKk Kak B YCJOBUAX TNPOBEACHHA aHaIW3a
pasidudble OPrallMyecKHe BCUIECTBA OKMCALIOTCA He TIOJHOCTBIO M HE B
OJIMHAKOBOM Mepe. bonee IM0.IHVI0 XapakKTepUCTHKY O COASpyKaHUH OPraHHYEeCKuX
NpUMECIX JaeT xpomarorpapuyeckuii Me101 aHanM3a I10 OnpeleiaeHuo odlero
vrjiepoaa.
3.2.3 CoeaMHeHHA KPEeMHEBOH KHCIOTHI.
CoelHeHus] KPEMHEBOH KHMCJIOTH HaXoAsTca B BOLE B KOJIOWIHOM U HCTHHO

PacTBOPEHHOM  COCTOSHHMM. | 'MapaTHbIE  GOpPMEI KPEeMHEKUCIOTE -
mMeTakpemaesas Kuciota H)S10;, oprokpemneBas xucnora HyS104 m apyrue

MONUKPEMHEBDLIC KHCHOTBL — MAJOPACTBOPHUMEL W 00pa3yrOT KOJIOMAHBIE



pacTBOpbLL B 3aBUCHMOCTH 0T pH BOABI B KOATOWAHOM COCTOSHKHY HAXOAATCH OT 3
270 40 % 00wWero KoJIMYeCTBa KPeMHEKHCI0Thl. B IpUpPOJHBIX  BOAAX
[TOBEPXHOCTHBIX HCTOUHWKOB COJCPKATC  TAKXKE IPYTrHE COeIUHEHMS KPEMIHS,
HANIpHMED  aJIOMOCHIIIKAIBLI  Pa3IM4HOre  €OCTaBa W pasHoll  creneHu
AUCTICPCHOCTH.

CoJepKaHue PacTBOPEHHBIN CHIWKATOB B IIOJ3eMHBIX H NOBEPXHOCTHBIX BOJAX
3aBHCHUT OT MEOIOTHUECKHX VCI0BHH W OT NPUCYTCTBUS HEKOTOPBIX OPraHH3MOB.
KoIu4ecTBo HEepacTBOPEHHBIX CHIIMKATOB B NOBEPXHOCTHBIX BOIAX 00VCIOBIEHO
aTMOC(EPHBIMH 0Ca/IKAMK, CMbIBAMH M CIYCKOM CTOYHBIX BOJ. JJis onpenernenus

PaCTBOPCHHLIX  CHJAUKATOB  NCIIOIL3YCTCH KOHOPHM@TPH‘I@CKHﬁ MCTOO C

MOJIHOIATOM GMMOBHUSL.

4 OCHOBHBIE CBOUCTBA KOJJIOUJTHO-TUCIIEPCHbIX
HACTHUIL
4.1  AncopOuuOHHBIE CM.IBI  HA TOBEPXHOCTH  pasjena  ¢as.

4.1.] OCHOBHOH OTIHYHTE!IBHOH YEPTOH KOJIOMIAHO-~JHCIIEPCHBIX CHCTEM
SABIIRETCH PERP TS MTOBEPXHOCTH  pazjlena MEXJY BeLIECTBOM, HX
COCTABJIAOIMM, ¥ OKpYXawUeHd Cpeloil, TO €CTh KOIAOHIHBIE CHCTEMBI
[eTepPOreHHbI.

4,1.2 TlosepxHocTh HacTHl aucnepcHoM dasel obnazaer cBOOOHON 3HEprHel.
Hucrniepcras cucreMa caMolpoH3BOAbHO CTPEMHUTCS K e€ YMEHbIIeHHIO. M30hITOK
CBOOOIHOM JHEPTHM VYMEHbLIaeics MpH YKPYNHEHHH HYacTHL, KOrAa MpoTexacT
npoluece aacopouuu, B pe3yibTdTe Hero pe3Ko yMEHBIUAETCHs CyMMapHas
[I0BEPXHOCThL YacTHLI,

4.1.3 Paznuuaior 1Ba OCHOBHbBIX BHIA 2JCOPOLHH: QH3HYECKVIO H XUMUYECKYIO.
Puzuueckas: agcopduud odyCI0BICHA CHIIaMH MOJIEKYISPHOTO B3aMMOACHCTBHUS,
[IPOTEKAET CAMONPOHU3BOJALHO W Bceraa obparuMma. Cuisl, o0yciaaBaMBarolIye
XAMHUYECKYIO aJCOpOLMIO - cnieuuduyecKky BaleHTHRIE. B oTiindue oT GU3H4ECKOoH

aCOpOLUH XxeMOocopOuHsa 00bIYHO HEODpATHMA.

4.1.4 B pesyabrare aacopdunl HOHOB KOMJIOWAHO-THCIEPCHBIE YaCTHIIL]
NPHOOPETAIOT JNEKTPHUYSCKUM 3apsi, 3HaK KOTOpPOro COOTBETCTBYET 3HAKy

aaCcoOpOHPOBAHHLIX (norerunanoodbpazyrommx) nonos. OKpyxawlluas cpela



npuodpeTaeT  3apsdl  IPOTHBOMIOJIOKHOIO 3HAKA, B DPE3YJLTATe CO3JaHMS
H30bITOYHOH KOHLUEHTPALMIL [IPOTUBOUOHOB. 10 €eCTb BO3HHKAET JBOUHOH
ekTpuueckuil cnoit (UC), 00yCoRNHBaKILME Pa3HOCTh NOTEHIHANOB MEX 1Y
3aPs5L10M KOCUIOMTHOM YacTHilbl 1 3apsSioM OKPYsKaloLIeH cpeibl.

4.1.5 Brewnwow ob0xkaaaxy  2C  (Caoll OpTHBOMOHOB) MOXKHO  YCIOBHO

PA3ACIHTE Ha OBC 0BnacTH; [VMIOTHVH) YHacTb M3 MOHOCIOA HOPHICTATOIMX

HEIIOCPEJACTBEHHO K [MOBEPXIIOCTH MPOTUBOHOHOB K IU(M(PY3HYIO 4acTh, B KOTOPOI
pacrnipe/ie/icHHe MOHOB ONPEeACNieTCs KOHKYPeHLUMEH MeXOy JJEKTPUYECKHM
MoJgaeM  COcejiHel a3kl (UPHTIIUBAKOILIMM  [IPOTHBOIOIOXHO 3apsXCHHBIE U
OTTAIKHBAKOWMNM OAHOUBPEMCHHO 3aPS/KEHHbIE MOHbI) W TEIUIOBLIM ABHKEHHEM
(cTpeMALLIMMCS PaBHOMEPHO PACHIPEIe/IiThL HOHEI B IPOCTPAHCTBE ).

4.1.6 B auddy3Hod 4act NPOTHBOHOHBI YIEPKUBAKOTCS ¥ [IOBEPXHOCTH TOJBKO
ANEKTPOCTATHYECKHUMH CHJIAMH. B I[JI0THOM 4YacTH K HHUM J00aBIAIOTCA eilie
a0CcopOIMOHHBIE CHABL. [IpOTSACHAOCTE NNOTHOIO C/I0S HEBEIHKA H3-338 Majoro
paanyca ACHCTBUS aACOPOUMOHHBIX CHJ; OHA PABHA [IPUMEPHO Pa3Mepy YacTHYHO
rUAPaTUPOBAHHLIX MOHOB M cocrtaenger nopsaxa 0,3 — 0,5 um. Takum obpazom,

3apsiA  MOBEPXHOCTH KOMIGHCHUPYETCS CYMMOM 3apsfioB, JIOKAJIH30BAHHBIX B

auddy3Hoi u morHoi vyactax J12C.

4.2 XapaxTepuCeTHKa YACTHIL 110 3HAKY 3apsia.

4.2.1 Pa3HOCTb NOTEHLHANOB MEXY JIBHKYIUEHCS KOILIOMJIHONM 4YacTuUed M
OKpyXaroueH e¢  cpedol  Ha3bIBaAeTCs SIESKTPOKMHETHYECKHM WM JI3eTa-
noreHuuanoM (A1), Benuwuuwna /II1 uvacThuel onpepnesnseT ee cnoCoDHOCTb K
KOATYJISUMK K SABIAETCA OCHOBHBIM KPHUTEPUEM TIOJIHOTBEI NPOTEKaHHA IIpOIecca
kKoaryiasuuu. KouionaHo ~ JydcnepcHble YACTHIBI NPUOOPETarOT 3apal HE TOJBKO
B pe3yibTare agcopOLUMKU HOHOB, HO U BCIIEIACTBHH COOCTBEHHOM TUCCOLUALIMH.
4.2.2 Coaepxawyecs B OPHUPOIHLIX MOBEPXHOCTHBIX BOJAAX YaCTHLbI [JIMHBL H

F'YMUHOBBIX BelUEcTB aM@o1epHbl. JHadyeHHe pH, npu KoTOpoM aM@OTEPHLIE
BEWIECTBA HE JMCCOLIUMPYIOT. HA3LIBACTCH H303NEKTPUYECCKUM. NS r'yMHHOBBIX

Be[eCTB OHO HaXxoAHTCA B upedenax pH = 3,5 — 4,5, i rTHHBI — OKOAO .
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4.2.3 3naveuuss pH OPHPOUAHBLIX TOBEPXHOCTHREIX BOJA OOJBILE 3THX BEIHYMH,
[O3TOMY [HUHA M TVMHHOBBLIC BELIECTBA IMCCOUMUPYIOT  KaK KUCIOTBI, HX

KO.LTOWHAbIC YACTHIBL 3apsiKCHbl O IPHLIATENBHO.
4.2.4 KomnjgongHo — JIMCIlepCHbIe  4acTUUbl  KPEMHEKUCbIX COSIUHEHHMH B
NPUPOAHLIX BOAAX O0BIMHO TaKKC 3apSKeHpl OTpULaTeNIbHO, 8 YacTHLb! M'MApaToB
OKHCI0B ¥Kesie3a U ALOMUHHS — NOJIOXUTEILHO.

4.2.5 OauHAKOBO 3apAxeHHble UYACTHLBLI AarperarMBHO  YCTOHYMBBL  H3-32
3IEKTPOCTATUMECKHX MEX, 1Y HUMH CHJI OTTAIKMBAHNA.

4.2.6 OcHoBHOH 3a1a4edl B NPOBEAEHMH [IpoLecca KOarylsluy KOJIOHMIZHO -
JHCIIEPCHBIX  YaCTHLU  SIBISCICH  paspylieHue agcopOLUOHHBIX CJIOEB WM
ocnadaelue ux 3aWUTHOrO AeHCTBUSA, YTO MOXKET OBITh JOCTHUTHYTO Pa3IMYHBIMU
CrocodaMu:  HAMOKEHHC DJEKIPHYECKOro [I0Nd, TPHUMEHEHHE YILTPO3BYKA,
100aBIEHHE  HIEKTPOIIN [OB. B BogonmoaroTroBke Ha  3JEKTPOCTAHLUAX

HCITO/IB3YETCS, KaK LIPaBu.10, BB IeHHE B 00padaThlBAEMYIO BOAY KOAT'YJISHTOB.

5 BH/bl KOALI'YJISHTOB

5.1. T'uaponus conen

5.1.1 B xadectee KoaryisH1oB HauOOgblIee pPACHPOCTPAHEHWE HONYYWIy

CYIb(pATLL, XJAOPHALI AIOMUHUS ¥ JKEJIe3a, UX CMECH B Pa3IMYHBIX COOTHOLLICHHUAX.
5.1.2 Conu, obpa3oBanHble MHOU'O3APSAIHBIMA KaTHOHAMH CAa0BIX OCHOBAHMH M
AHUOHAMH CHJIBHBIX KHCJIOT. TWIPOJH3YIOTCS — CTYIIEHYATO: THIAPATHPOBAHHLIE
MOHDb! aJIFOMUHMS HIIK KeNe3d OTAMOT NPOTOH 0T KOOPAUHUPOBAHHON MOJEKYJb]
BOALI, 00pa3yst nocneioBaTe1bHO KOMILNEKCHBIe wuWoHBL. Korjga nocaeayui
KOMILJIEKC TepsAeT BoAy, o0pasyeTcs [IIOX0 pacTBOPHUMBIH M'HAPOOKCHA.

5.1.3 O0pazoBaBmecs B Npolecce ruAposin3a KOUIOHIHEBIE 300K [HIPOOKCHIOB

ANOMUHHS U KEJE3a Koaryiupy 10t ¢ o6pazoBaHueM arperaros 1 bojiee MK MeHee

KPYIHBIX XJ1OIBER.
5.2 Coan antoMUHUS.

5.2.1. Bunbl v cocraB Koary.ISHTOB Ha OCHOBE COJEH AJIOMHHHS IPHBEICHL! B

tabnuue No .
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Taduuia Ne |

AJIIOMHHHH COJAEpXKaUIHe KOaryJiHThI.

{

| C Gﬂep}i{aﬁﬁe, Bec. Yo
KoaryJisht Dopmyiia ALO; | HepacTBOpUMBIX
[PUMECEH
Cynsdat amoMUHNs
| - HeouHILEHHBDI Al(SO); x18H,0 >0 < 23
- QUUINECHHBIN >15 | < 0,5
ATMOMBHAT HATPHUS © NaAlO, | 45-55 | 6-38 a
OKcUuxJiopu AlL(OH),Clg 1y, 40 - 44 -
ASTFOMHHHAA
Okcucyasdar AL(OH):S045- o) 17-18 | < 1
ATHOMHHUSA |
5.2.2 Hanbonee paclipoCcTpaHeHHBEIM HABISETCH KOAIYASIHT — CEepHOKHCILIM

ATIOMUHHH, [pA  TUIPOIN3E KOTOpPOro o0pasyeTcs KOHEYHBIH I[IPOAYKT -
FMAPOOKHCH  alOMHHML, TPY IHO PacTBOPHMOE B BOAE COSIUHEHHE. KOMIOHIHO-
THCHEPCHbIE  YaCTHIBl  THIAPOOKHCH  AJIOMHMHHS — KOaryjaupyloT, o0pasyi
MUKPOXJOMbiA. Ha 3TOM Ccraaud ¥ MNpOoUCXOIWT B OCHOBHOM OUHMCTKA BOABI OT
npumecedt. Ilpu BBoe B 00padaThiBaeMyIo BOJAY CEPHOKUCIIONO aIIOMHHUSA B Hell
VBEIUUHBACTCA COJEPKaHHE CYJb(AT-HOHOB HKBHUBAJSHTHO J03€ KOaryisfHTa, B
TAaKOHW JKe€ CTEeleHH YMEHbUIACICI LUIeJIOYHOCTS, BO3pacTaeT COJIEPHAHUE
CcBOGOIHON yr0abHOH Kuchaorel. KoaryJgHT IOCTapAsgeTcs B OCHOBHOM B BH/[E
KYCKOB CEpPOI'0 LIBETA HJIH TLTHT OLJI0r0 LBETA.

5.2.3 AnoMHHAT HaTpus - OOBIMHO HCIIOAB3YIOT B KauecTBe MO00aBKH A
HHTEHCHQUKANNHU TIpoLecca Koarylauun ApUMece BoAb! CyJIb(paToM aTlOMHHNA
[peuMyiecTBO 3TOro peareHTa B roM, 4To INPH €0 BBEACHAN HE YBENHUYUBACTCA B
BOAC COAEpkKaHHe Cyan(ar - MM XJIOpHA — HWOHOB. J(Q{EKTUBHOCTH Ero

NpUMEHEHUS YBEIIMUUBAECTCA A.18 UCXOLHBIX BOA € HU3KOH WEITOYHOCTHIO.
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5.2.4 Oxceuxjiopujl allOMHUHIA — 9TO [POAYKT FMApONIM3a XNopuaa aTOMUHHUA, B

KOTOPOM CTenReHb OCHOBHOCTH ONPEUSHAeTCs Kak OTHOoluenue kojmqectsa OH-
FPYIIBL K YUCIY aTOMOB altoMuHKA. [lperMyluecrBo 3TOro pearcHra mnepel
cyv.IbhaToM  AMOMMHHA  3aKIO4ACTCS B TOM, YTO OH JIMIb MHHUMAJIBLHO
YBENMYMBAET COAECPAAHNE B KOAI'YIMPOBaHHON BOJAE aHUOHOB CHJIBHBIX KHCJIOT H
yppexTuBHo pabotaeT B Oojlce wHpokoMm jauanazone pH. Beinyckaercds Kax B
TBEPAOM BH/E, TaK U B BUIE pacTsBOpa.

5.2.4 Oxcucynbdharl anoOMUHUI - 3TO APOAYKT B3aWMOASHCTBUS THAPOOKCHIA
ATIOMUHUA € CEPHOH KHCHoTOH. (JCHOBHBIE €r0 NpUEMYILECTBa Nepel CyJib(paToM
ANIOMUHHES  32KIOYAIOTCS B CAeHyroliem: OH paboTaeTr B Oojee IIMPOKOM
nHTepsaie 3Hayenudt pH obpabarsiBaemoit Boabl, TpebyeT MEHBIIEr0O LIENTOYHOTO
peseppa 4 o0janaeT AvYIUEH XJ0oNbeoOpa3yroiuedt CrOCOOHOCTRIO NPH HH3KHX

TEMNEPATYPAX, ero pacTsopsl MeHee arpeccusHbl. Coaepxanne Al,O; B pactsope

8-11%.

5.3 Cony xenesa

5.3.1 Buanl 1 coCcTaB Koal'yJsHTOB Ha OCHOBE XKeAe3a NPUBEACHBI B Tabnuue Ne 2,

JKenesocoaepxalliue KoaryJisiHTbI

Tabnua Ne 2.
Koaryasaat Dopmyna Conepxanue, BeC %o
HEpﬁETBOpHMbIK )
1 )
| Fe (O TIpUMeECcei
- e - _ _ a
XJIOpHOE FeCl; x 6H-O > 95 -
Keneso |
Kesneznnlii FeSO,; x 7H-0O > 47 < ]
KYIOPOC |
. Ceproxucnasa | Fe,(504): x 2H-0 68 - 76 * < 40
OKHCH Ke.1e3a a

5.3.2 JKestes3Helll KYNIOPOC — KOAry/1sSHT HauOoNee pacnpOCTpPaHEHHbBIH HA CTalMH

IPEeIBAPHTEILHON  OYUCTKH  IIOBEPXHOCTHLIX  BOJ [IPH  OJHOBPEMEHHOU



AeKapOOHHU3alMK NYTEM M3BSCTKOBAUMS M NPEACTABINET COOOM CBETIO-3e/iCHbIE

kpucrannel  JAng caMocCiosic.IbliOro TPUMEHEHUS KOarylisiHTa HeoOXOJuMo
XJIOPUPOBATL PACTBOP PealeHTa ¢ eI YCKOPEHUS  MPOLECCOB OKUCIICHUA

ABVXBAJICHTHOIQ KEJICHA 10 [PEXBAJICHTHOO.

.

5.3.3  Comil TpexBATEHTHOIO Ke€le3a (CCPHOKUCAOE OKHCHOE M XJIOpHOE) —
[MPUrOdHLI Ui KO4ryasiutd  0e3  M3BeCTKOBAHHA, TaK Kak oOHH  JELKO

FUAPONKU3YIOICH TIPKM B3AHMO,ICHCIBUHM ¢ OMKapOoHaTaMu HCXOAHOR BOJDI.

6. OCHOBHBIE GAKTOPLI, BAUAKIIME HA [IPOLECC KOATYIIALMH.

6.1 Ha nosiHOTY BBIAENEHHA MEIKOOMCHEPCHBIX B3BEIUEHHBIX W KOJJIOMIHBIX
BEIECTB Y CKOPOCThb 00pa3zoBaHKA 0CajlKa BIHAOT TAKHUE (PAKTOPbI KaK:

- KavecTBO UCXOIHOH BOJHI;

- reMrepary pa odpadarblBacMON BObL;

- penuuuna pH cpeast;

- BGJMYHHA J103B] KOArS IS4

- YCHOBMS NIEPEMEUIMBAHUSA BO/1bl C KOATY/ITHTOM;

- TIPUMEHEHHC BCTIOMOTaTebHbIX CPEACT B;

- TIOPAZOK BBOJA peareHToB B 00padbaThBAEMYIO BOIY.

0.2 Bricokoe conecojepiKaine MCXOOHOW BOZAbI OaronpuaTHO AN Koaryjauuu
KOJUIOMJHBIX TIpUMeceH  BCACJACTBHE OONBLIErO CKaThs AUPPY3HOTIO CiloH
KOJNOUIHBIX YaCTHLL

0.3 st nogBoro u OuICTPOro ruaApoiu3a HpUMEeHIeMor'0 KoaryJsiHTa TeEMIIEpaTypa
KOaryliMpyemMol Bo[bi AomaxHa Owbite B npemenax 20 — 35 | Tak kak ¢
YBEAHYEHHEM TEeMIIEPATYPbl  YAVYILAIOTCS  VCIOBHA OTACHEHHI B3BECH, TO B
YKa3aHHBIX Npejesax INPHHHAMUOT Ty MaKCHUMAaNbHYK TeMIEpaTypy, KOTopas
npueMileMa 110 TEeXHMKO -  3JIKOHOMMWYECKHM COooDpakeHHMaM. 3aJaHHAd
reMnepaTtypa noAorpesa A0/KHA ITOJAEPKHBATLCS aBTOMATHYECKH ¢ TOYHOCTHIO
+/-1°C.

6.4 Jnsg 1oJHOTBEL  BbIASNCHHSI THAPOKCHZA  ANIOMHHHA BeJuuuHa pH

KOaryJ/JIJMpOBaHHOH BOJbl JOIKHA HAXO0AMTCHA B rpenenax 5,5 — 7,3, OnrumansHas

BenuvuHa pH ( B ykasadHHBIX npeienax) yCTaHaBIMBAETCS IKCIIEPUMEHTAIBHO IS
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KAKLOI'0 BOAOUCTOUHHMKA H LBl KUKJAOIO XAPAaKTCPIIOro nepHopa roja upy
M3MEHeHHH KadecTBa BO/b! B HCTOYHHEKE 110 Ce30HaMm.

6.5 OnruMasibHasg 1034 KOArVJIMHTA 3aBUCUT OT CBOHCTB JUCIIEPCHOH CHCTEMb:
TEMIIEPATYPhl, KOJIMUYECTBA B3BCLIEHHLIX M KOJJIOUAHO — JHCIEPCHbIX BELLECTB,
HOHHOIO COCTaBa JUCTEPCHOHHON cpeibkl, 3HaueHHA pH KoaryJlupyemMon BOJLI.
Kax npasuiio, TpebyeMbic 203b! Koary:1aHTta Haxogsarcs B npegenax 0,3 - 1,5 mr-
IKB/JI, YCTAHABIIUBAIOTCHA JKCUSPUMEHTANBHO I8 KXKIO0r0 BOJOMCTOYHHUKA B
PDA3JIMYHBIE XapaKTePHBIE T1ePHOIbI roJia B J1aDOpAaTOPHBIX YCIOBHAX U
YTOYHSIFOTCS IPH DKCIUIYatalui 110 pe3vibraram 00paboTKky BOAKL.

6.6 Boay u pearcHTbl HCOONOLHMO TUIATENLHO NepeMelIuBaTh. VIHTEeHCUBHOCTS
[epeMellliBalus JOMKHA OblThb JOCTaTO4YHA g OLICTPOr0 M PaBHOMEPHOTO

pacnpelenenrs KoaryjsHra B Boje, HO He CIUIIKOM OOnbUION BO U3bexaHue

paspylUeHus XJIOMNbes.
6.7 BcrioMorarenbHble cpelcTBa.

L1 uHTencuurkauuy npoilecca KOArylslUd  CAYXKAT BCIOMOTATENbHEIE

peareHThbl:

- pAacTBOPLI KUCHOT HiH [EAOYHBIX PEAreHTOB ISl KOPpPEeKUMH OITHMalbHOH

BelTUYHUHBI pH;

- QUIOKYNAHTSL AN YBEJHUCHUS [IPOHU3BOAHTENBHOCTH OTAENbHBIX YCTAHOBOK:
6.7.1 OunluaeMylo BOMY [O/LIENAYMBAOT, €CIM WENOYHOH pe3epB  BOJIb
HeJocTaToue  JJld  YAOBJIETBOPUTEIBLHOIO THAPONU3A  KoaryasaTtoB. JL1s
MOJLICJIAYMBAHMUS  BOALI M CBS3bIBaHMY 00pasyrollerocs IIp¥W  I'HAPOIM3E
arpecCUBHOrO JUOKCHAZ YINepo1a NPUMEHSIOT CHAPOKCHA U KapOoHAT HaTpud,
KapOOHAT Kas1bLMs U U3BECTL.

6.7.2 llpH BbICOKON MIEJIOYHOCTH MCXOIHOW BOJIEGI JUIA  JOCTHXKEHUS
HeOOXoAuMOro 3Ha4eHus pH xoaryi1MpoBaHHOH BOJB BO3MOXHO HO3MPOBAHHE

CePHOH  KHMCJIOTbl, KOlopass  HEeHTpanu3yeT  3SKBUBAJEHTHOE  KOJIUYECTBO

OUKapOOHATHOHA ILETOYHOCTH.
0.7.3 ONOKY.ISHTDI —- 3TO HCOPraHMYECKUE ¥ OPraHWYeCKHe BRICOKOMONEKYIAPHbIE
COCAUHEHHA. B NpaKTUKe BOAONOANOTOBKY [HPOKO UCIIONB3YIOTCS OPraHuIecKHe,

CHHTEeTHHECKHE QRoKymanTel (BM®): nonuakpunamurn - [TAA (oredecTBeHHOTO
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HPOU3BOACIBA) M €0 CONO.IMMEPLI € pazHoodpazHbMH  QYHKIHMOHAIbHBIMY
FpyHiamMu (3apyGeuoro uponsso/icTsa — LCenapad, Cynepdiox, Hpaectoun), BIIK
— 402 — CUIIbHOOCHOBHON KaTuOHHbIE nonnmep d apyrue. BM® BBIIYCKAKOTCS B
MOPOILIKOOOPA3HOM, I'PAHY THPOBAHHOM H resieodpasHoM BHAE. Tun u no3sl BM®
noAGUpatoTC]  HHAMBUIAYAIBHO U4 KOKAOro BOJOHUCTOYHMKA Ha OCHOBAaHHH
1a00PATOPHBIX ONLITOB.

6.8. Oyepe HOCTb M MeCTO BBOAA PEAareHTOB B BOAY BIMAIOT Ha CBOHCTB2
0Gpa3VIOLIErocs OCalKa M TeM CaMblM Ha pe3yabTaThl OUMCTKU BOJbL. PeareHThl
st koppexuny pH-cpenpt BBOIsTCS B 00pabaThiBaeMyl0 BOAY [0 KOaryJsHTa.
PacTBOp KOGUVIISHTA NPeAIIOYTHTENIbHEE BBOJHThL B 30HY KOHTaKTHOH Cpelbl, a
haoxynaHT deped | — 3 MuHVIBl nocke BBoja KoaryiasHra., HeoOxonumele MecTa
BBO/d PEAreHTOB QIKIIbL ObITh TIPEAYCMOTPEHB! NpPH IPOSKTHUPOBAHWM H

YTOUHCHB! NPH HalaARKe HPCAVHHACTRN.

7.0CBETJ/IUTEJIN.

7.1 Jlng xkoarynsguu BOAbL HA 3IEKTPOCTAHUUAX NPHUMEHARTCI OCBETIHTENIN C
KOHTAKTHOH CpeAod H3 B3BCLUGHHOrO Hulama, obpasyromierocs IpH ob0padoTke
oAbl CBeaeHHs 0 OCHOBHLIM alinapartamM npHeeaenb! B Tadmuue Ne 3.

Tadnuia Ne3.

OcHOBlibIE MAPAMETPBLI OCBCTJIHTENEN AJIH KOATYIsAIHMN.

Broicora N Macéa
Mapka | ITpomssogutenn- | Jlamerp | oCBETIHTENS | KOHCTPYKIUMHU
OCBETIIMTENsL. | HOCTDb (M™/4) (MM, ) (MM) (xr)
MoTAII | 100 7000 9900 | 22647
LIHUHU-3 150 7300 6965 21890 |
|
LIHWM-3 230 9000 | 7650 38256
LIHWM-3 450 12500 | 8650 | 57863
XoT3I-BTU 350 12000 | 11600 | 75000

Bo3MOKHO HUCINOIB30BaHUE LI KOaryJgird oceeTuTesel KoHCeTpykuuy CKb

BTH (BTH-63M, BTHU-100M1, BTH-1604, BTU-25011, BTH-4001, BTH-630U,

BTH-1000M). Dt ocBernuTe. v pa3paboTaHbl JANd H3BECTKOBAHWS BoOABL. llpH
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OPHUMCHCHHM DTHX AHNAPUATOR A1 KOoaryjaaluuu UX MAKCHMAJbildd

IPOM3BOAHTEILHOCTS coctaniser 60-70% or HOMUHANBHOH.

7.2 Ocgernurens (Cm. puc.l) pabortaer cneayrowum odpazoM. lloporperas
HCXOHAY BOJAA [TOJASTCH B BO3IYXOOTAENHTENb, PACTIONOKEHHEIA B LEHTPATBHON
BepxHeill vactu ocserauTens. (OcBoDOKACHHas OT Ny3bIPhKOB BO3[yXa BOia
BBOJMTC 110 PaCHpPeiCIUTC IbHON CUCTEME TPYO B HMKHIOK YacTh OCBETIIHTEANs
qepes  TAHICHUHATbHO PaclionoxkeHHbie corlla. Tyna K€ HecKOIbKO BbIIIE
FrOPU30HTAILHOI OCH COIUl BBOAHMTCS PACTBOP KOAary.IsHTA W, NPH HaJoOHOCTH,
HECKOJILKO Bbill€, YeM PACTBOP KoarvipsiHTa — pacTBop (moxyasnra. BosMoxeH
TAKXKE BBOJ KOAIylfHTA Nepell BO3AYXOO0TAe/MTeneM. PacTBop wenodud (IIpu
NOALLEJAYHBAHHH BOJIbI} BROAMTCS B OOLIMH TpyOONpPOBOA HCXOMHON BOAbI. BOAA
1 KOaryJIsHT NEPEeMELIMBAIOTCA [IPU BPALATE/ LHOM JIBHXXEHMH IIOTOKA, IIPH 3TOM
HPOMCXOJUT peakuus I'MAPO.IM3a KOarylsgHra M o0pa30BaHUE XJIOIbEB ocajKa -~
nyiaMa, BKJIIOYAIOUIEr0 [HAPOOKHMCH aNIIOMHHHS, 4 TaKXe€ KOJMUIOWAHO- U
rpyboMCIIepCHBIE  BeLIeCTBa,  yaanseMble U3 oOpabarTkiBaeMOM  BOJBL
OOpa3yIolMACs WaanM  HCHOHL3YETCS B KAYECTBE KOHTAKTHOH Cpelbl, 4epes
KOTOPYIO CHM3Y BBepX MPOXOJAMT Boja. V3 BepxHed 4yacTH KOHTAKTHON cpelbl
HulaM OTBOJMTICA B (UNAMOYILIOTHHTENb, 4 KOAryAUpPOBAHHAS BOJa NPOXOAMUT
SAUIMTHYIO 30HY OCBETJHEHMS  (HAJ 30HOM KOHTAaKTHOH Cpelbl}), BEPXHIONO
(ApEHaXXHYIO) peHIeTKY K M0 COOPHOMY xenoly CJIMBAeTCHd B PaclpeeIUTe/bHOE
YCTPOHCTBO, OTKYAa IO TPYOONPOBOLY CIUBAETCS B GaK KOAryJIMpOBaHHOH BOJBI.
B HUXHEH 4acTH OCBETAHMTE/A PACNONOKEHbHl TOPU3OHTANILHAS penieTka Hu
HECKOJILKO  BEpPTHKaNbHbLIX, pPaAHANLHO YCTAHOBICHHBIX IIEPErOpONOK  JUIA
BRIDABHUBAIMS [OTOKA JKMIAKOCTH I Tpeodpa3oBaHUd €0 JBIKEHHUS H3

BPAILATC/IBHOI'O B TTOCTYIATC.ILHOE. HacTh mortoka AAOKOCTH OTBOJHMTCH HCDPES

HUIAMOIIPUEMHbBIE OKHA 110 LAAMOIIPHEMHBIM TpybdaM B IJIAMOYILIOTHMTED.
llocTynueinas co WIIaMOM BOJA OCBETSETCS B LUINAMOYIUIOTHHTENE U OTBOIUTCS
B H3MEPHUTESIEHBIHA OTCEK paclipe e, IUTENBHOIO YCTPOUCTBA U Jialiee COeAHHSETCH C
OOILIMM ITOTOKOM KOaryiadpoBaHHOH Boabl. lllnaMm ynnoTHsSeTCS IoJ HaBieHHEM

COOCTBEHHOI'0 Beca M HENPEPLIBHO BLIBOAMTCS W3 LIIAMOYILUIOTHHTENS IIPH €ro

[TPOJIYBKE.
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7 3 Tlpy KO4l VIBIIHK BOIbt d HOMHHUEH COACPpAQIUMMH KOal YASHTEMH PacdCiHbIC

MOKA3ATE I CBOMCTB KOHTAKIHOH Cpefibl NPUHUMAKTCHd B 3aBHCHMOCTH OT

[apameTpa HPEICTABAsIOICro cobolt npoueniHoe cogepxanune Al(OH); B

0OpasyroIeMes 0CaKe

o = 100% P AJOH);, P ANOH); + M =2600%11, / 26* [, + M, (%)
P AI{OH) - Bec BBLIE IAIOLICHLS B OCAA0K 1 HAPOORMLH AITIOMUHKS, MI/II,

I, - Jo3a hOarvadHra, MI-3kB

M - couepxaHue B3BELH B Mux0 1HOH BOAC, M1/

JHAYEHMS [1aPAMETPOB LI 1aMa B 3aBUCHMOCTH OT (X, IpuBedeHsl B Tabiuue No 4

Vi (MM €) - CROPOCTE CBOOO,IOL O 0CaN ACHHA YaCTHIL LIjIaMa,

Yo (MI/MJT) - yCIIOBHBIM 00BbEMHBIH BEC LITIAMA,

a ~ ROIQOUUHMEHT YIUTOTHEHUS IUaMa
74  Holy xoarynsaHTa cle/lyer NPpUHKMMATh 10 pe3yasTaTtaM NpoOHOM Koaryisiiun

BOMB HJIM N0 AaHHBIM DJKCHTYATALUHKMH  BOIOHNOATNOTOBUTCIHDHBIX YCTAHOBOK,

UCHTOABIY KO WX Ty KC HCXOAIYIO BOAY

[lpr 010y TCTBHM  BKCIHEPUMEHTANBHBIX  JAHHBIX  MOXHO  HCIONB30BATH

OPUEHTHPOBOUHYIO QOP MY Ay
H, =007 7 Oy (Mr-DKBrT),

1 e O, - nepMan] aHarHas OhHCISCMOC TS MUXOAHOH BoAb! B MIYiT O,

13



Tabnuua Ned,

' Bennunna o,  llokazalenu CBOMCTB B3BECH

Bec. Yo (t=20"C)
“ Vi Mve ;.«ﬁ . 100* a* cm ™

3 2,25 35,0 1,70
5 2.15 65.0 2,90
10 1,95 15,0 3,30
20 1,70 6,0 7,50
30 1,45 4,4 8,10
40 1,20 3,5 8,40
50U 1,00 3.0 8,50
60 0,90 2,6 8,60 |
70 0,85 2.4 8,65
30 0,80 2,3 8,70
90 0,75 2,2 8,75
100 0,70 2,0 8,30

7.5 BosMOKHAS NPOW3BOAUTEILHOCTD OCBETAMTENA NPU YCIOBHU JOCTATOUHOIO

OCBETI/ICHHSA BOJABI:
Q=3.6"F* Vo (w'/u),
riae F, - nIomanp NONEpeyvHoro ceueHus 30HbI KOHTAKTHON CpebI (Mz);
V) - pacveTHAst CKOPOCTh BOCXOAMILETO ABHYKCHUS BOABI HA BEIXOAE
U3 30HDb! KOHTAKTHOH Cpejibl OCBETAUTENS (MM/C).
Vo=(0,6+0.02%0)* (1 -3,5*Cp) * V, (MmMm/c),
e 1 - TeMmnepatypa uexouoi soast {1 C):

Cp - 00beMHAsS KOHLEHTPALMS LUlaMa B 30HE KOHTAKTHOH Cpebl  OCBETIHTENS

(MJI/MIT);

V., - YCIIOBHAs CKOPOCTH CBOOOAHOTO OCAXAeHys yacTuy mama (Mm/c), (Cm.

Tadn. Ne 4).

Co= lro, \/I 100+ 1,65 % ¢) * H, (mn/mn),
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rye Th= 300 cum. (Ipo3pauiiocrs 110 “Kpecty ™ );
o, = 0,78 -~ 1,0 ( kodxppuimeAT MOACITMPOBAHMA KOHLIEHTpalUMA B3BECH B
KOHIAKI110H cpeie OCBETIUTENA);
H. - npuBeieHHIM BbICOIA 30HBI KOHTAKTHOH cpeibl OCBETIWUTENA  (CM.) -
OMPEICASCTCH MO HePIeKAM OCBETIHTEIIA.

7.6 CKOpOCTL ABMXKEHHUS BO.(bI B BO3YXOOTIEIHTEIC NMPUHUMAETCH He Oociee 235
M/4, @ ATUTENbLHOCTL NPeOLIBAHKHS B HEM HE MEHEE 5 MHUH.

7.7 3alytHas BelcOTa 30HEl ocBersiennd 1,5 - 2,0 M.

7.8 Harpy3ska ocBeTAMTENS N0.T:KRa TOAIEPKHBATHCA CTAOMILHOM NMPH BOZMOXHO
00.1ee pEAKHX M IUIABHBIX W3MEHEHHAX. YBRBEIUUYCHHE HArPy3Kd OCBETIUTE A
nonyckaercd He donee 10 % pacyeTHOH ¢ HHTEpBAJIAMH HE MeHee 15 MUHYT.

7.9HenpepriBuas npoayska ocsetaurens cocrtapager 0.5 - 1,5 % or ero
[IPOU3BOIUTENILHOCTH,

7.10 cpuoanveckas  IIpoJyBKa  OCBETAMTENS  NPOBOAUTCA IO Ipaduky,
YCTAHOBJICHHOMY 110 Pe3viibraTan NyCKO-HATago4YHBIX paboT.

7.11 3anojineHue ¥ MyCK OCBETIIMTENS [IOCIIE MOHTAXKA U PEMOHTA IPOBOJIUTCA
npd Harpyske He 6onee 50 % pacuerHod. Korga BBICOTA 30HBI KOHTaKTHOU
CpE/lbl AOCTMIHET IIPUMEPHO [fIOJIOBUHBEI €€ PacuyeTHOH BEJIMYMHBI, HAIpy3ka
OCBCTJIMTE/A JOBOAUTCH 10 TpebyemMoH ¢ yBeauueHHeM Ha 10 %  depes
KaX/ble 15 MUHYT.

7.12  1lpu BLIBOJE OCBETNMTENS B pE3EPB Ha CPpokK Goliee | Mecdna 0caaoK U3 Hero

y JAJIACTCS! TIOJIHOCTRIO. €C.1H pe3epB MeHee | Mecsla, TO 0CajoK YAAISATL He

CIIeYET.

8§ MEXAHHWYECKHUE ®W/IbTPbI

3.1 Ha npepnouncrke ¢ KoaryJlgUuuel cCneayer OpHMEHSATE  HaMopHLIe
BEPTUKAIbHbBIE (OZIHO- WM ABYXKaMEPHBIE) MeXaHH4eCKue (PUILTPEL.
8.2 JlpeHaxu QUABTPOB W JeTalM KpEINJIeHHs JpeHaXXell HAOLKHBL OBITh

BbIIIOJIHEHbLl K3 KOPPO3UOHHOCTOHKMX MaTepHasioB. BHYTpeHHsISI IOBEPXHOCTE

CbHHprOB AOJIZKHd HMCETD aHTHROPPO3SHOHHOC HOKPBITHC.,



8.3 Jlonyckaercs 3arpyaKaib MeXalldueckue (PUIbTPhI Jpo0sIeHBIM aHTPalUTOM C
30TpHOCTBIO 710 10 %,  couep:kanvem 00LeH cepol 10 2 %%, HCTHPAEMOCTHIO
1o 3 %, v3MenpuaeMocTnio 10 4 % v obnanarolidM JOCTATOYHOU XUMHYECKOH

CTOMKOC b0, Pazmep dpakiinil QUILTPYIOUIEro MaTepuasa JOJKEeH HAXOAUTECA B

npeaesnax 0.6 - 1,4 MM, kBusaiedTusid guamerp 0,8 - 0,9 mM., kosdpduument

12

HEOAHOPOJAHOCTH He QoJiee

8.4 Haubosiee rnepcneKTHBHONH CHMTAETCS 3arpy3Ka MeXaHW4YeCKuX (GHILTPOB
KBAPLEBBIM [[ECKOM KAK OJAHOPOAHOW (pakiuy, Tak W CAOSMH DPa3IH4YHbIX

Ppakuui. PexoMenayeTcs MABYXCIOHHAs 3arpy3Ka MeXaHHYeCKHX (DHIBTPOB.

HWKHHA CIIOH - KBApLEBbIH [1€COK, BEPXHHH CIOH - aHTpaUuT. TexHOoN0oIrn4ecKye

nokasare.1s padoTsl MeXaHuyeckuX QUIILTPOB NpeacTaBicHsbl B Tabmuie Ne 5.



Tabnuna Ne 5,

TexXHOIOTHYECKHE TOKA3aTeNH paboThl MEXAHHUECKUX (DUALTPOB.

Tumn | XapakTepHuCcTHKa Cnos, | Beicora CKOpOCTE Tpedyemoe
(pp; JILTPOB. ‘ FPaHyJIOMETPHUCCKHUM COCTaB. CIIOS, bUIBTPOBAHUS | OTHOCUTEIEHOS r
| JlnaMeTp 3epeH, MM. | MM. M/ | paclinpeHHe 3aTpy3KH. |
Yo
) Munu- | Makcu~ | Okeu- | Koad. | Hop- | Makcu-
Majk- | Maidb- | BaneHT- | Heon- | Malb- | MANlb~ |
HBIN HbIH HbIA, | HOpOAO- | Hasl. Has.
i ) i HOCTH, - B )
| OJIHOTOTOUHBIC ¢ PA 3.1HY HBIM 0,5 | 1,2 0,7-0.8 | 2,0-2,2 | 700-900 6 7,5 43 =
| cocTaBom 3arpy 3KH 07} 1,5 10,9-1,0 | 1.8-2,0 | 1200-1300 8 10 ] 30
(KBApLEeBbIH NTECOK). ) 0,9 1,8 1 1d-1,2 | 1,5-1,7 | 1800-2000 10) 12 25
JBy<cnoftapie: !
| UK Croit- 0,5 1,2 0.8 2.0 500
KBAPLEBLIU [TCCOK, i 0 12 50
BEPXHHI CIIOH - 0,3 {,8 {,1 2,0 500
AHTPALU T, |
HeyxnoTounspie (KBApUESBLIN 0,5 1,5 0,9 2,0-22 1 1450-1650 12 15 30 f
ICCOK).

[~J
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9 KOHCTPYKTUBHOE PELHEHHUE U ITPOEKTUHPOBAHHUE
NPEJOYHUCTKH

9.1 EnuHuyHble MOLUHOCLHM 4rllapaToB, CEUYEHHS OCHOBHBIX TPYOOIPOBOLOB U
pa3Mepbl TOMELIeHUH g [IMTOB YNpaBleHus, nabopaTopuil M NOACOOHBIX
IIOMELLUEHHH BOAOOUYUCTKH JJOJIKHB] IIPHHHMATECS MCXO0S U3 KOHEUYHOH MOLIHOCTH
JICKTPOCTAHL M M [NOAHOH NPOU3BOAUTEABHOCTY BOLOIIOAIOTOBHTEILHOH
VCTAHOBKH HE3aBHCHUMO OT 1010, BO CKOJBKO OuUepehcH IpejrnoaraeTes Hx
OCVILCCTBICHHE.

9.2 Tlpy IpOeKTHPOBAHUM JIOiKHO ObIThL TILATEABHO U3YYEHO KAUYEeCTBO UCXOIHOH
BOAbI 38 [IPEABIAYUIHC FOAbl MO  OTAC/IBHBIM CE30HaM, BBIABIACH (1POrHO3

U3MEHEeHM KavecTBa BO/lbl HA OJMKAHILUE JCCATL JICT WM H3IYHUCHLI JAHHBIC O

padoTe aHa10THYHBIX BOJONOATOTOBHTENIBHBIX YCTAHOBOK, UCIONB3YIOIIMX TOT XKeE

HCTOYHHK BONOCHAOKEHMS.

9.3 CyMmapHas pacyeTHast [IPOMU3BOAUTEIILHOCTD OCBETIHUTEIEH,

YCTaHAaBIIHBACMBIX Ha IPEJOYHUCTKES, H PC3cpPBHBLIC MCCTa UJIA JONMOIMHHTC/IbBHBIX

annapaToB JOJKHBL OLITL NPUHSATLL U3 yelioBHi 125% pacueTHOH nOTpeOHOCTH B
OCBCTJICHHOW BOjle. [lonakno ObITh TakKe NpeaycMOTPeHO MECTO A YCTaHOBKU

OAHOTO OCBETINHUTEIH CBCPX PACHSTHOI'O KOJIHYUCCTBA.

9.4 YerpoHcTBa Ul H10J1a4y HCXOAHOH BOAB! JOJXHBI HCKIIFOYATH II0JICOC BO3AYX4

M CaMOIIPOU3BOJIBHOC U3MCHCHHE PACXO A4,

0
9.5 T1logorpesareny paccuuThlBalOTCd Ha nogorpeB Boasl o 40 C npu

MAKCHMAaJlbHOH Harpy3ke npeaovucTkd. OTKIOHEHHUS OT 3aJlaHHOM TeMIlepaTyphl

(
He JIOJIKHbI peBbIaTh /- | C.

0.6 OcBernurenu HOJIDKHBI OBITh pAa3MelliCHbl BHC 30daHNA BOHDHOﬂPOTOBHTﬁHBHDﬁ

YCTAHOBKH, Hd MHHHUMAJIBHOM DaCcCTOAHKHK OT HCl'O.

9.7 llpeaycMmOTpeHbl OTalliIMBAEMblE W HMMEIOIIME €CTECTBEHHOE OCBELISHUE
BEPXHUE (LUATPBI) U HWKHME TTaBHILOHBI OCBETIMTENECH, COCOUHEHHEIE TEIIBIMA

repexoaaMy Mexay cofoi 1 3 (aHHEM BOJAOITQANOTOBUTENIEHON YCTAHOBKH.



908 Ofu@s eMKoCTh 0aKkoB KOarylUPOBaHHOM BOIbl INPHHHUMAETCS PaBHOM

qaCcOBOH NMPOU3BOAUTENBHOCTH OCBETIIHTEACH.

9.9  Jlis pacdera CK/IBJA0B M alIapatoOB PEareHTHOro X034HCTBA NPHUHHMAaOTCH
MAKCUMAIbHBIE JO3bI U Pacxo.ibt peareHToB. UKaaabl peareHTOB NPOEKTHPYIOTCA
Ha MeCsHMHBIH 3aIlac M JIOsKiibl JIOHYCKaTh pHeM cogepxumoro 60-TOHHOIO
BAI'OHA, XKENe3HOL0POXKHON HIH aBT0- IMCTePHBI.

9.10 KoarynasHT W (JOKYIsHT 1104Ar0TCH B OCBETIHTENL B BHIE pacTBOpa
HaCOCAMHM-Z03aTOPaMH MNH, Y10 3HAUNTEAbHO peXe, LUCHTPOOCIKHBIMH HACOCAMM
yepes Perviaupyomnn Kianay.

9.11 KoanuecTBO pacxoaHblX MeUIanoK Ha KBl BUA pearcHTa H KaXKIBIA
OCBETAMTEN L YCTaHaARJIHBALTCY He MeHee IByX. MuHHMaJbHAsS eMKOCTh OHOH
pacxofHOH MeWAaNKy JoMKHa oDecneunTh He MeHee, yeM |2 - 4acoBOH pacxon

pe€arcHTa I1pHd €10 MaKCUMaIbHOM pacxoie H JO3E.

9.12 KoaIuM4ecTBO MEXaHNMUCCKUX (PUNLTPOB JOJKHO 00eCcIeYnTh MaKCAMAIbBHYIO
[IPOU3BOAHTEIBHOCTD  BOUOHOAIOTOBUTEILHON YCTAaHOBKH M BBRIOMpaeTcd H3
yC.IOBUH CKopoctu GuibTpoBarusa (CM. Tabauny Neb).

9.13 1IpoeKT NpesovynucTKH JOJREH MpeayCMaTpHBATL aBTOMATH3ALHIO BEACHUS

TEXHOJIOTMYECKHX TIPOLECCOB,

10 HAJIALKA U DKCIVIYATAUMA HPEAJOYUCTKHU

(OCHOBHbBIC MEPOIIPUSITHA)

10.1 llyck w Hanagka nOPeAoHUCTKHY JODKHBE MIPOHM3BOJUTHEA IIOCKE I[TOIHOIO
3aBepIUCHUA  MOHTaXa  1eXHONOIHYECKOH, KOHTPOJBHO-UZMEPUTENBHON U
PEryIHpYIOLISH anmnaparypbl. CUCTEM aBTOMATHUKHM M XMMHYECKOTO KOHTpPOJSL. B
npoHecce MOHTaXa PYKOBOJACTBO  3JIEKTPOCTAHLMH JOJDKHA  OOECleyHTs
cobmogenne Tpebopanuil HacToAMX MeToaHUecKMX YKa3aHHi.

10.2 llpu Hanazgke npeaouyucTky JOKHO OBITh BBIIIONHEHO CIEAYVIOIEE:



- [IPOBEPEHa 3UKOHUYEHHOCIL W HPABMILHOCI, — MOHTaXa BCEH annaparypbi,
HPABUIBLHOCTS  3aUPY3KH  MOXAHHUECKHX (UABTPB, YCTPAHEHB! BBISABICHHbBIE

neheKThl MOHTAaXA;

- HajaxeHa padora BCeX CUCIeM aBTOMATU3AlMM ( NOJOITEB W I0Java BOJEI,
A03UPOBAHUE PEAreHTOB, POy BKA OCBETIIUTENICH U T. 1. );

- onpejeNeHb] B .1aD0PaTOPHbIA VCIOBUSX U YTOYHEHBI IIPU TTYCKE M 3KCIIYATALUY
70 3bl KOAl VJISIHTA U BCIIOMOT ArelbHbIX pPeareHTOR;

- OIpPEIeNeHbl ONTHMATIbHbIC YCAOBHA (QOPMHPOBAaHUS KOHTAKTHOM Cpelbl
OCBETAUTEINA, MecTa BBO/d PEAreHTOB,  HE00XOAMMbIE pasMepbl IpPOIAYBKH
OCBETUHMTENS; BBISABICHA MUKCUMAILHO  BO3IMOMKHAA [IPOU3BOAHTENLHOCT
OCBeTHHTENS;

- YTOUHEH PEXKUM MNPOMbIBKH MEXaHHYECKHX (GUIIBTPOB, YCTAHOBIEHA JOIYCTHMA
JUITHTENbHOCTh MEKIIPOMBIBOUHOIO [IEPUCAA U KPUTEPHH JUIA BLIBOAS (PHIIBTPOB Ha
TPOMBIBKY (ZI/Ist YCTAHOBOK KOHTAKTHOH Koaryinsuuu ),

- YTOUHEH o00BeM TeXHOJOrM4ecKOro KOHTpoNd W cocTtamjeHs! pabouad
HHCTPYKUMA [10 JKCINYATAUUH NPEHOYMCTKY U peKUMHAas KapTa.

10.3 Pemumuas xapia paboibl ocBeTIHTICACH perlaMeHTHPYET:

- 33, JAUHYHO TeMIIePATYPY HCXOHON BOJBL H €€ OTKIOHEHNA,;

- CTabDMABLHOCTD pacxofa BO/bl Had OCBCTAHICIIL M TCMII HAI'PY3KKM K pPasIPy3KH

OCBE ITTUTE.I;
- 33JaHHbIE J03bl PEAreHTOB;

- HEOOXOAUMBIH pacxo BOALI uepes “oTceury’;

- YCTAHOBJIEHHbIH pacxoll HENpepbIBHOW NPOAYBKY;

- FPaMK U PeiKUM [IEPUOAHUCCKON MPOAYBKH;

- 00DBEM TEXHOJOMMYECKOr0 W XHMHYECKOrO KOHTPOJS 32 peXkuMoM paboThl
OCBETIIUTENS.

104 Ilpu nanaxeHHoM pexume paboTel anmnapaTtoB KOCTHTAIOTCH ClIENYIOMIHE

MMOKa3aTe/lM Ka4eCTBa Koaly IMpoBaHHOH BOJIBL

- COZepXKaHHue B3BELICHHBINx BELIECTB T10CI€ OCBETIHTENeH He bonee 5 mr/i.

[OCHe MEeXaHUYEeCKHX (PUITBTPOB He Goltee 2 M1/,



- [PO3PaYHOCTh - He Oonee 0,04 en oONTHHECKOH IIOTHOCTH

((hOTOKOIOPHUMETPHUYECKOE M3IMEpPEHHe, HCMONb3Yd CHHUE CBETOQUILIPH ¢
amHol posns L = 400 usm, amudod kioBets! | = 30MM, B KadecTBe HyNEBOH
NpOOLI - NUCTHIIMPOBAHHYIO BOAY );

- OKHCJSIEMOCTH KOArv/IHPpoBanHoi Bojibl — 20 — 50 % ucXoAHOH B 3aBHCHUMOCTH

O] Ka4eCTBa MCXOJAHOW BOJLI:

+3 v
- COAEpXaHHe alOMUHUS (B nepecyere Ha Al ) B Koary/iMpoBaHHOH BOe He

oonee 150 mkr/n, B peaknux ciyyaax - 300 MKr/i;
- ofuiee comepskaHue keresa (B nepecdere #a Fe ™) ne Gonee 300 MKr/n:

- CoaeprkanMe “HepeaKLIMOHHOCIIOCO0HON” KpeMHEKUCIIOTHI B KOAaryJIMpoBaHHoH

Boze — 10 — 50 % ucxoHoro.
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