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MEXTOCYITIAPCTBEHHUBMN CTAHIAPT

BOJIA IIUTHEBAS

MeToapl onpeneaeHusa MACCOBOM KOHIEHTPAIMHA (PpTOPHIOB T'OCT

4386—89

Drinking water. Methods for determination of fluorides mass
concentration

OKCTY 9190

JlaTa BBenenna 01.01.91

Hacrogamuit craHmapt pacipocTpaHdaeTcd Ha IIUTHEBVIO BOAY U YCTAHABJIUBACT
METOJBI OIIPEACIICHUA (PTOPUIOB:

(poTOMETPUYECKUI METOJ C JIAHTAHAJIN3AaPMHKOMILUIEKCOHOM B BOJHOMW CPEIE —
BapyaHT A (IIpeaeil OOHAPYKEHUA C JOBEPUTEIbHON BEPOATHOCTHIO P = (.95 paBeH
0,04 mr/oM° 1pum 06beMe HpoObI 25 ¢M’, aManasoH M3MePAEMBIX KOHLEHTpALIUN
0,05—1,0 mr/om>);

(poTOMETPUYECKUIT METOJ C JIAHTAHAIM3APUHKOMIUIEKCOHOM B BOJHO-all€TOHO-
BOM cpeae — BapuaHT b (1rpenesl o6HApyXKeHUS C JOBEPUTEIILHOU BEPOSATHOCTBHIO
P = 0,95 cocrasnger 0,02 Mr/om? ipu 06beMe IIPOOLL 25 ¢M?, Aualia3oH U3MEPSIEMbIX
koHLeHTrpauuit 0,04—0,60 Mr/mm3);

IIOTEHLIMOMETPUIECCKUI METO OIIPEACIIEHUA CYMMapHOM KOHLIEHTpallU (PTOPU-
JIOB C UCIIOJIB30BAHNEM (PTOPUAHOTO MOHCEJIEKTUBHOTO 3JIEKTPOAA (IIpeacil o0HaApy-
KEHUS ¢ HOBEPUTEILHON BepodaTHOCTBHIO P = 0,95 pasen 0,02 mr/mMm>, mmarasoH
U3MEPSIEMBIX KOHLIEHTpALUMi 6e3 pasbasiaeHus 11poosr 0,10—190 mr/omm?).

1. DOTOMETPUYECKOE OINPEAEJIEHHUE ®TOPU/IOB. BAPUAHT A

MeTon OocHOBAaH Ha CIIOCOOHOCTH (PTOPUI-MOHA OOpPa30BLIBATL PACTBOPUMBIN B
BOJE TPOMHON KOMILIEKC CUPEHEBO-CMHETO IIBETA, B COCTAB KOTOPOI'O BXOJAT JJAHTAH,
AJTN3apPUHKOMIDIEKCOH U hTopna. UHTEHCUBHOCTE OKPACKH PacTBOpPa (POTOMETPUPY-
IOT IIpU JUIMHE BOJHBI A = (600+£10) HM.

OlpenesieHUI0 PTopraa CHILHO MEIIAT AIIOMUHUN U KEJIe30, CBA3BLIBAI €r0 B
KOMIUIEKC U 3aHMXKa4 pe3yiabTaThl. JolycTMada MaccoBass KOHLIEHTPALIUA A IXOMHUS
He Bopie 0,2 Mr/aM?, xejesa — He Boie 0,7 Mr/am>.

I.1. MeTtoag orbopa 1nupob

1.1.1. Or60p 11po6 — 110 1'OCT 24481*.

1.1.2. O0beM 11poOBLI BOABLI WIS ABYX IIapA/UICIILHBIX OIIPEACIICHUN HOJIKEH OBLIThH
ne meHee 100 cm?.

* Ha teppuropun Poccuiickoit @eneparmn gericreyer 'OCT P 51593—2000 (3mech n nasee).

N3nanve opuuaibHOe IlepeneuaTka BOCHpemena

* © Ws3patenbcTBO cTaHAApTOB, 1990
© WIIK H3parenbcTtBO cranpapron, 2002
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rocCTt 4386—389 C. 2

1.1.3. 11po6sI oTOMPAIOT B ITOJIUSTUICHOBYIO IIOCYIY Y HE KOHCEPBUPVYIOT. XPAHAIT
B XOJIOAVUJIbHUKE U aHAJIU3UPYIOT HE IIO3AHEE YeM Yepe3 3 CVT.

1.2. Anmaparypa, peakTHUBEI

Kosopumerp poToMeTpUUECCKUN J1A00PATOPHBIN WIN CIIEKTPOPOTOMETP, 00ECIIE-
YUBAKOIINN U3MepPEHNE OIITUYECKON IUTOTHOCTY IIPH JUINHE BOJIHBL A = 590—610 1Mm.

Becrnl mabopaTopHbIe OOIEro Ha3HAYECHUA ¢ HAMOOJIBIIMM IIPEACIOM B3BEIINBA-
Hus 200 T 1 gonryckaemou 1orpemtHoctbo £0,00075 r mo 1OCT 24104*.

pH-MmeTp o601 Monesm.

Koaber 2—50—2, 2—100—2, 2—1000—2 o 1 OCT 1770.

Kon6er Ku-2—500-TC o T'OCT 25336.

[Tunerxkn 4—1-1, 5—1-1, 4—1-2, 5—1-2, 6—1—-5, 7—1—-5, 6—1—10, 7—1—
10, 6—1—25, 7—1—25 o T'OCT 29227.

Cocyanl TonmaTiIeHoBbIe BMecTUMOCTEI0 100 1 1000 cv’.

Hwmmmanper 1—50, 3—50 o 1OCT 1770.

Hatpuit propucterii mo I'OCT 4463.

Hatpuit ykcycHoxucaplii 3-BogHbI 110 [OCT 199.

Harpus ruapooxucs (ruapoxkceun) 1mo 1 OCT 4328.

JlanTtaH a30THOKUCIBIN 6-BOAHLIN 110 TY 6—09—4676.

ArmzaprHKOMIDIEKCOH 110 TY 6—09—4547.

Kucnora ykcycHasa mo I'OCT 61.

MDduKcaHaIbl COJITHON M a30THOW KUCIOTHI.

Bomxa muctrommposanHag mo 'OCT 6709.

Bce peakTUMBBI TOJDKHBI OBITH KBAJIU(PUKALIUY XUMHWUYECKU YUCTHIE (X. 4.) WIHU
YUCTDBIC I aHajr3a (4. 1. a.).

JloryckaeTcst UCIIOIb30BAHUE UMIIOPTHLBIX ITOCYALL U IIPUOOPOB C METPOIIOTNYUEC-
KM XapaKTepUCTUKAMHM U PEAKTUBOB ¢ KBaJIU(PUKALIMEH HE HUXKE YKA3aHHDLIX B
CTaHOAPTE.

1.3. IloaroToBKa K aHaAlNU3y

1.3.1. llpucomosnrenue ocrogro20 2padyupo8ouHo20 pacmeopa mopucmo20 Hampus
¢ KoHuenmpauuei pmopud-uona 0,1 me/cm’

0,2211 r drTopucroro Harpuda, BBICYIIEHHOTO IIpeaBapureiibHO Ipu 105 "C go
ITOCTOAHHOM MAacChI, TIOMEIAIOT B MEPHVIO KO0y BMecTUMOCTEIO 1000 cM?, pacTBO-
PAIOT B AUCTWUIMPOBAHHOM BOJE UM HOBOIIT O0OBEM pacTBopa A0 MeTKU. PacTtBop
XpaHAT B XOJOAWIBHUKE B IIOJUATUWICHOBOM COCVIE ¢ IUIOTHO 3aKPLITOU ITPOOKOIA.
CpoK xpaHeHUd — 3 MecC.

1.3.2. Ilpucomoenenue pabouezo epadyupo8ouno2o pacmaeopa

PaGounit rpagynpoBOYHLINA pacTBOp KoHLeHTpauun dropua-noHa 0,01 mr/cm’
rOTOBAT pa3baBiieHrneM ocHOBHOrO pactsopa B 10 pas. 10,0 cM® ocHOBHOro pactsopa
ITOMEIAIOT B MEPHYIO KOJIOY BMeCTUMOCTEIO 100 cM? 1 T0BOIAT 0OBEM PACTBOPA IO
METKY AUCTWUIMNPOBAHHOU BOAON. PacTBOp roTOBIT B JAEHDL IIPOBEIACHUA aHAIN3a U
[IEPEIJINBAIOT B IIOJIUATWICHOBBIA COCVII.

1.3.3. Ilpucomoenenue  pacmeopa  aru3apuUHKOMHACKCOHA  KOHUeHmMpauueu
0,0005 mons/0m?

B mepayo konby BmectumocToio 1000 oM’ mmomermaror 0,1927 T an3apMHKOM -
IUIEKCOHA, CMAYUBAXOT €T0 Ul JIYYIIETO PaAcTBOPEHUA HEOOJIbIINM KOJIMYECTBOM
(0,2—0,3 cM?) pacTBopa T'MIPOOKUCH HATPUA KOHLIEHTpauure 1 MOJIb/IM?3, TIPUIIN-
BAIOT IIpuoIu3nTebHO 500 oM IUCTWIIMPOBAHHON Boabl, 1obasiagoT 0,25 T ykeye-

* C 1 mromsa 2002 1. BBeneH B nencteue 1 OCT 24104—2001.
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C. 3TOCT 4386—89

HOKUCIIOTO HATPpUA U IIEPEMENINBAIOT O IIOJIHOTO PACTBOPEHUA pearcHTa. 3aTeM
[IPJINBAIOT HEOOJBIINMU ITOPLIUAMU PACTBOP COJIHOM KMCIOTHI KOHIIEHTpPALIIEN
0,1 moip/aMm°> 10 pH ~ 5, KOHTPOIMPYA 3TO 3HAYEHNE TIOTEHIIMOMETPUIECKHU (OKpAC-
Ka pacTrBopa IIpHU 5TOM HU3MEHAECTCA OT BUIIHEBO-KPACHOM IO OPAHXKEBO-IKEJITOI).
JloBOIAT 00BEM pacTBOpA 0 METKU AUCTWIUIMPOBAHHON BOAOM. MYTHBIN pacTBOP
OT(WILTPOBLIBAIOT. PACTBOD XpaHAT B CKIIIHKE U3 TEMHOTO CTEKJIA B XOJOAWIbHUKE.
Cpoxk xpa"HeHusa 1 mec.

1.3.4. Ilpucomosaenue pacmeopa a30MHOKUCA020 AAHMAHA  KOHUeHmMpayueu
0,0005 monv/0m

B MepHyoo xoia0y Bmectumocthio 1000 cm? momemmaror 0,2166 © 1IeCTUBOIHOTO
A30THOKUCIIOTO JlaHTaHa, upwmBanT 200—300 cM? IUCTIWIIMPOBAHHON BOALI, HO-
OaBiIAoT 1 ¢M? pacTBOpa a30THOM KUCJIOTBI KOHLIEHTpaumeid 1 MOIbL/aM>, 1repeMe-
[IWBAIOT A0 IIOJHOTO PACTBOPEHUA COJIU U JOBOAAT OOBEM pacTBOpa 0 METKHU
TUCTWLIMPOBAHHOM Bogou. CpoK XpaHeHUd pacTBopa 1 roa.

1.3.5. Ilpucomoenenue auemammuoeo 6ygheprnoco pacmeopa ¢ pH = 4,3 + 0,1

B xoHMYeCcKyIO KOJOY WM cTakaH BMecTUMOCTEIO 500 cv?® mmomemaror 105,0 1
TPEXBOAHOTO YKCYCHOKUCITOro HaTpud, IprymBaroT 300—400 cm? aucTwuimpoBaHHON
BOJIbI, IIEPEMEIIMBAIOT, CJIETKA HATPEBast, 10 IIOJTHOTO PACTBOPEHUSA COJIN U IIEPEHOCAT
PAcTBOP B MePHYIO K00y BMmecTuMocThio 1000 cm?. HobGasmsor 100 cm? neasgHOM
VKCYCHOM KUCJIOTBHI, IIEPEMEIINBAIOT U JOBOAAT OOBEM pacTBOpaA JO METKMU JUCTUII-
JINPOBAHHOU Boaou. pH pacTBOpa IIpoBepAOT ITOTEHLIMOMETPHUYECKI.

1.3.6. Ilpucomosnenue pacmeopa 2udpokcuda Hampus Konuenmpayue 1 mons/om>

B mepHyI0 K010y BMecTuMOCThIO 100 cM? momerntaror 4,0 T ruapoKcraa HATPHUAL.
PACTBOPSIOT B JUCTWIUIMPOBAHHOU BOAE U JOBOIAT OOBEM pacTBOpaA OO0 METKI.

1.3.7. Ilpucomosnenue pacmeopa corsnol Kuciomsi Konuyenmpauuei 0,1 mons/om’

PacTBOp rorosar n3 (pukcaHasia.

1.3.8. Ilpucomosnenue pacmeopa azomuoil Kuciomer KoHueumpauuew 1 mons/om’

PacTtBOp roTOoBAT 13 (pUKCcaHaa, pa30aBiIgd COLAECPKUMOE aMITYJIbl AUCTUILINPO-
BaHHOU Bomoit 1o 100 cwm?.

1.3.9. Ilocmpoenue epadyupoeounozo epaghuka

B MepHBIe K010BI BMecTUMOCTRIO 50 cM® momermaror 0; 0.2; 0.5; 1,0; 1.5; 2,0 u
2.5 cM? pabouero rpaaynpoBOYHOIO pacTBOpa (PTOPUCTOTO HATPUA, YTO COOTBETCT-
syer 0; 2: 5; 10; 15; 20 u 25 mxr ¢ropua-moHa WM B pacuere Ha 25 cm’
aHasnsupyemoit mpo6sr 0; 0,08; 0,20; 0.40; 0,60; 0,80; 1,0 mr/mm? ¢dropuna. J1obas-
JSIOT B KAKIVIO KO0y IipubimsnTennbHo 20 ¢M? TUCTIUIMPOBAHHOM BOIELI, TIEPEME-
[IUBAIOT YU 3aTEM IIPIUIMBAIOT IIOCIEIOBATEILHO 110 6,5 ¢M> pacTBOpa aJIn3apUHKOM-
IiekcoHa, 1.5 ¢’ amerarHoro OydepHoro pacrsopa u 5.0 cM? pacrtBopa
A30THOKMCJIOTO JIaHTaHA. PacTBOpPBI IIepeMENINBAOT, HJOBOAAT AUCTWUINPOBAHHOM
BOJIOM 1O METKM, BHOBD IIEPEMEIIINBAIOT U OCTABIISIOT CTOATH B TEYEHUE |1 4 B TEMHOM
MecTe. llocie 3Toro m3MepdaroT OITHYECKME IUIOTHOCTH PACTBOPOB, COAECPKAILMX
(bTOopMI, OTHOCUTEJILHO HYJIEBOIO pacTBOpa (pacTBOpP ¢ KOHUEHTpalueu PTOpUIA,
PABHOI HVJIIO) B KIOBETE C PACCTOAHUEM MEXKIY pabodynMu rpaHsaMu S0 MM IIpU JUIUHE

BOJIHBEI A = (600+10) HM.

OrpenesieHUE ITOBTOPAIOT €IIe ABA-TPU pa3a U BBIUUCISIOT CPEOIHUE 3HAUYCHUS
OIITUYECKOM IUIOTHOCTHU UL KaxXimoro pacTtBopa. 11o moaydeHHBIM JaHHBIM CTPOST
TpaIyIpOBOYHBIN I'padUK 3aBUCUMOCTH OIITUYECKON IDIOTHOCTH PACTBOPOB OT KOH-
HeHTpauny GToprIa B MI'/IM® MIJIM PACCUUTLIBAIOT YPABHEHNE PETPECCUN.

[locTpoeHne rpaduka IMOBTOPAIOT IS KAXKIAOM HOBOU IIapTUU PEAKTHUBOB U HE
pexXe OJHOI'O pa3a B MECHIL.
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14. IlpoBeneHnue a"Haauisa

1.4.1. B MmepHy0 K010y BMeCcTUMOCTLIO 50 cM? ttoMmeraroT 25,0 cM® aHATU3Upye-
MOM BOIBI (eCiIM MaccoBas KoHLeHTpauus ¢dropuaos Oosbire 1,0 Mr/aM>, To Ha
aHaus 6epyr 10,0 cM? win MeHBIIMI 00BEM), IPUIIMBAIOT IIOCIEAOBATEIILHO 6.5 cM?
PAcCTBOpA AIM3APUHKOMIUIEKCOHA, 1,5 ¢cM? attetarHoro 6ydepHoro pactsopa, 5,0 cm?
pacTBOpa JIaHTaHAa U JOBOIAT OOBEM OO METKU AUCTWUIMPOBAHHOU BOAOU. CMECH
TIHATEJILHO IIEPEMEIINNBAIOT, BBIIEPKUBAIOT B TEUCHUE 1 4 B TEMHOM MECTE M JAJIEe
N3MEPAIOT OIITUYECKYIO IUIOTHOCTD, KaK yKa3aHo B II. 1.3.9, OTHOCUTEJIBHO HYJIIEBOTO
pactBopa. l1lo rpagynpoBoYHOMY Tpa(dpUKy WIN II0 YPAaBHEHUIO DPErPECCUU HAXOIAT
MACCOBYIO KOHLEHTPALIMIO (PTOPUIAOB B BOIE B MI/IM-.

1.4.2. B MmepHYI0 K00y BMeCTUMOCTEIO 50 cM? ttoMmenaroT 25,0 cM® aHaIM3upye-
MOM BOABI (eCIM MaccoBast KOHLeHTpauus hropuaos 6ospiue 1,0 Mr/mom>, To 6epyr
10,0 cM? W1 MEHBIIMI 00HEM ), BBOIAT IPALYIPOBOYHYIO IIPOOY € 3apaHee U3BECTHOM
KOHLIEHTpaIen PTOPUAOB (H00ABKY). 3HAUCHNE KOHIEHTpAllUU JOOABKU B IIOJIY-
YeHHOM PacTBOPE TOJKHO HAXOAUTHCA B TOM K€ JUAIIA30HE, YTO U KOHUECHTpPALAMI
(propunos, omnpeneseHHad 110 11. 1.4.1. OupenesreHre MacCOBOM KOHLIEHTPALIU (PTO-
PUJIOB B aHAJIM3UPYEMOU IIPOOE ¢ BBEACHHOM B Hee A006aBKOM IIpoBoadT 110 11. 1.4.1.

1.5. Obpaborka pe3yjIbTaToOB

3a OKOHYATEJIbHBI PEe3YyJIbTaT aHAJIM3a IIPMHUMAKT CpeaHeapUPMETUIECKOE Pe-
3yJILTATOB JABYX I1ApaUICIbHBIX OIIPEACICHUN.
Konuenrpaimo ¢GTopruaoB B 1odaske (¢), MI'/IM?, BBMUCIIIOT 10 HOpMYIIe

e ¢, — KOHLEHTpauus (GTOpUIOB B aHAIIM3UPYEMOI TIpode, MT/am>;
¢, — KOHLEHTpauus (hTOPUIOB B aHAJIM3UPYEMOI IIpO0E ¢ BBEACHHOU T00aBKOM,
MTI/IIM?.
[lorpenrHocTs orpenacieHUA (A) B IIPOLIEHTAX BBIYUCIILIOT 110 (hopMmylie
A= - 100,

Co

rge ¢ — cpeaHeapu(PMeTUUECKOE PE3YILTATOB JABYX IAPAUIEJILHBIX OIpelesIeHNN
KOHLIEHTPALIMY (PTOPUIOB B HOOABKE, MI/IM>;
¢, — OEWCTBUTENLHAS KOHIIEHTpaluss (TOPUIOB B BBEIEHHON mHobaBKe,
MT/IIM?.
Pesyibrar cUMTAarOT YAOBIETBOPUTEILHBIM, €CIIM HAMAEHHOE 3HAUEHUE ITOTPELI-

HOCTH He TpeBoiaet 25—30 % ¢ P = 0,95 mpu MaccoBOl KOHLIEHTpAIUN (hTOPUIOB
0,05—0,15 mr/am® u 7 % nupu xkoHueHTpauuu 0,2 mMr/am> u 6osee.

2. POTOMETPUYECKOE OIIPEAEJEHHUE ®TOPUJI0OB. BAPUAHT b

MeTon oCHOBaH Ha TOM XK€ IIPUHIINIIE, YTO M BapyvaHT A, HO JUIS ITOBBIILIEHUS
OIICPATUBHOCTY M3MEPEHUS OIITUYECKON IUIOTHOCTU OIIPEACIICHNUE IIPOBOISIT B
BOJIHO-alleTOHOBOM CpPEIE, B KOTOPOU IIOJHOTA PA3BUTUSI OKPACKU TPOUHOI'O KOM-
[UIeKCa JJaHTaHa, aJn3apUMHKOMIUIEKCOHA 1 (propuaa JOCTUTAETCI depe3 15 MUH.

OrnpenesreHue PTopyvA-UOHA € IIPUBOAUMOMN B II. 2.5 IOTPEUIHOCTHID BO3MOZKHO

IIPY TEX K€ MACCOBBIX KOHLIEHTpALIUAX aJIIOMUHUA U XKeJjle3a, YTO U B BapUaHTe A.
2.1. MeTtoxg orbopa 1nmpob
OT160p 11p06 — 110 1 OCT 24481 M 110 11. 1.1 HacToA1IETO CTAHAAPTA.
22. Antnnaparypa, peakKTHUBEBLI

Arnmmapartypa ¥ peakTuBHI 110 1I. 1.2, a Taxke antetoH 1mo ['OCT 2603, x. 4. win
q. 1. a.
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2.3.1loaroroBKa K aHaJlU3y

2.3.1. I’ pagyupoBOUYHBIE pACTBODPLI (PTOPUCTOTO HATPUA U BCE OCTAIIbBHBIE PACTBOPLI
peaxKTHUBOB roTOBAT 110 Il 1.3.1—1.3.8.

2.3.2. Ilpucomosnenue cmewmantoco 600HO-aUEMOHOB020 PACMBOPA PEaCeHM 06

CMmermnuBaroT B cootHonreHn 1 : 5 : 6,5 : 11 oObeMHBIE YACTU COOTBETCTBEHHO
PACTBOPOB aALlETATHOrO Oydepa, a30THOKMCIIOTO JAHTAHA, AJIM3aPUHKOMIUIEKCOHA U
alleTOHA.

ITpumep. /Lt 110CTPOEHUS TPALYUPOBOYHOTO rparKa CMEIIMBAIOT 7 CM- alleTaT-
HOTO OydepHOro pacrsopa, 35 ¢M’ pacTBOPa a30THOKMUCIOrO JiaHtaHa, 45 cwm’
PACTBOPA AJIN3APUHKOMIUIEKCOHA U 77 ¢M’ alleToHA. DTy CMECH XPAHAT B CKIITHKE
13 TEMHOTO CTeKJIa B XOJIOMWIbHUKE. CpoK XpaHEHUS He 60Jiee HEACIN.

2.3.3. llocmpoenue epaoyuposounoco epagurka

B mepHbBIe KONOLI BMecTUMOCTEIO 50 cM?® momerttaror 0; 0,2: 0.5; 0.8; 1,2 u 1,5 cM3
pabouero rpaJyupoBOYHOrO pacTBOpa (PTOPUCTOTO HATPUS, UTO COOTBETCTBYET 0 2;
5: 8: 12 u 15 MKr (hropua-moHa Wwind B pacdere HA 25 ¢cM? aHAIM3UpyeMoi 11poool
0,08; 0,20; 0,32; 0,48; 0,60 mr/um’ dropuaa. [IpwmBarwoTr 1pubinsureiabHo 20 cm?
AUCTWUIMPOBAHHON BOIEBI, 3aTEM BHOCAT 25,0 ¢M? CMEIIAHHOTO PACTBOPA PEATEHTOB
1 00bEM JOBOOAT OO0 METKU AUCTWLINPOBAHHOMN BOIOMN.

PacTBOpPBI 1IepeMeEIIMBaAOT 1 Yyepe3 15 MUH U3MEPAIOT UX OIITUYECKUE TDIOTHOCTU
OTHOCUTEIIBHO HVIJIEBOTO pacTBopa IIpU IMHE BOJIHBI 590—610 HM B KIOBETE C
PACCTOAHUEM MEKAY pabouyuMU IrpaHaMu 30 MM.

OlpenieleHUE ITIOBTOPSIOT €€ ABA-TPU pa3a U BBIUUCIIAIOT CPEIHNE 3HAYCHUA
OIITUYECKOM IUIOTHOCTU JUJIA Kaxaoro pacrtBopa. 1lo mmojyd4eHHBIM JaHHBIM CTPOMAT
IpaJyUPOBOYHBIN IpadK 3aBUCUMOCTU OIITUYECKOM IUIOTHOCTU PACTBOPOB OT KOH-
HeHTpauny GTopruaa B MI'/IMS MIJIM PACCUUTBIBAIOT YPABHEHUE PETPECCUN.

[locTpoeHne rpagynpoBOYHOTO IrpadpuKa IIOBTOPSIOT UIA KAXI0M HOBOM IIapTUU
PEAKTUBOB M HE PEeXE OIHOTO pa3a B MECHIL.

24. 1lpoBengeHue aHaau3a

2.4.1. B mepHYyI0 K010y BMecTUMOCTRLIO 50 cM? tomeraror 25,0 cM® aHAIM3UpYyeE-
MOM Bombl (eciii MaccoBast KOHLeHTpauust ¢ropuaoB 6osbme 0.6 mMr/aM>, Gepyr
MEHBIINN 00beM), IpWInBaAOT 25,0 ¢cM? CMEIIAHHOTO PACTBOPA PEArEHTOB, PACTBOD
[IEPEMEIIMBAIOT U UBMEPSIIOT €0 OIITUYECKYIO IUIOTHOCTDL, KaK yKa3aHo B II. 2.3.3,
OTHOCUTEJILHO HYJIEBOTO PACTBOPA.

MaccoByo KOHIEHTpALNIO (GTOPUIOB B BOIE B MI'/AM> HAXOIAT 110 IPagyUPOBOY-
HOMY I'papMKy WIN 110 YPABHEHUIO PEIPECCUN.

2.4.2. B mepHYI0 K010y BMecTUMOCTLIO 50 cM? momeraror 25,0 cM® aHAIM3Upye-
MOM BOJBI, BBOAAT I'PAJyUPOBOYHVIO IIPOOY € 3apaHee U3BECTHOM KOHLIEHTpALIUEU
(propnaoB (mobaBKy). 3HAUYCHUE KOHIIEHTPALIMM JOOABKU B IIOJIYYEHHOM PACTBOpPE
JIOJDKHO HAXOOWTBHCA B TOM K€ AMAalla30HE, 4YTO M KOHIIEHTpAUU (PTOPUIOB, OIIPEIE-
JieHHad 110 11. 2.4.1. OnpenesieHre MacCOBOM KOHLIEHTPAUIUU (PTOPUIAOB B aHAJIN3U -
PYEMOU IIp0bE ¢ BBEACHHOM B Hee T00AaBKOM IIpOBOAAT 110 1I. 2.4.1.

2.5.00padboTKa pe3yiabTaTOB
3a OKOHYATEJILHBIN PE3YIbTAT aHAJIM3a IIPUHUMAKOT CpeaHeapUPMETUIECKOE Pe-

3VJILTATOB ABYVX 11APAJUICJIBHBIX OHpeﬂeﬂeHHﬁ.

[lorpeirHoCTh OIIpeae/ 0T, KaK yKa3aHo B II. 1.5.
Pe3yipTrar cuuTaOT YAOBJIETBOPUTEIBHBIM, €CJIM HAWACHHOE 3HAUYEHUE IIOIPEIII-

HocT He IpeBbiuaer 10 % ¢ P = 0,95 mag Bcero jauariazoHa KOHLEHTpaLlU
(pTOPUA-NOHOB.
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3. IOTEHIIMOMETPUYECKOE OMNPEJAEJIEHUE ®TOPUIOB

MeTo/I TT03BOJIIET OIPEACIIITh CYMMAPHYIO KOHLEHTpALIUIO (PTOPUAOB (BCEX €TI0
(bopM: MoHa pTopa, €ro KOMIUIEKCHDBIX COeANHEHNN). I oIrpeieIeHUS UCIIOIb3YIOT
SJIEKTPOJIHYIO CUCTEMY, COCTOAIYIO U3 (PTOPUIHOIO MOHCEJIEKTUBHOTO AJIEKTPOAA U
BCIIOMOTATEJILHOTO XJIOp-CcepedpaHoro aekrpoaa. UsMmepeHune nmoreHumama Qropu/l-
HOI'O 3JIEKTPOAA IIPOBOAAT BBICOKOOMHBIM pPH-MeTpoM-MIDUIMBOJIBTMETPOM, 3aMeE-
HUB CTEKJIAHHBIN 3JIEKTPOJA HAa (PTOPUAHBIN, WIN IIPUOOPOM MOHOMEPOM.

C yKasaHHBIMUM B II. 3.5 IIOTPEIHNHOCTIMU (IIPU MCIIOJIB30BAHUU Oy(pEepHOTro
pacTBOpPA, COLEPXKAILETO ATAHOJI) OIIPEACIIEHUE BO3MOKHO IIPU MACCOBOM KOHIIEHT-
panmy anoMuHUusS He 6ostee 40 mr/om3 1 xkejesa — He 6osee 40 Mr/mm>.

3.1. Meton orbopa 1n1pob

OT160p 11po6 — 110 'OCT 24481 1 110 11. 1.1 HacTosmiero craggapra. O0beM IIPOOLL
50—60 cm’.
3.2 Antnnaparypa, peakTUBBLI

Brrcokoomunbin pH-Mmerp-mminmBoasT™MeTp Tutia pH-340 i pH-121 wim apyron
MOAEJIN, IIPEAHA3HAYCHHDBIN JJIA padOThl ¢ MOHCEJICKTUBHBIMU SJIEKTPOAAMU, WINA
noHoMep tuiia HSB-74.

TepmomeTtp.

Menrajika MarHuTHa4.

ArekTpon dropuaHbii Tuiia BI-Y1 mo TY—6—08—487 mym apyroro 1moao0HOTo

THUIIA.
Koaosr 2—100—2, 2—1000—2 1o 1 OCT 1770.

[Tunerxkmn 4—1—1,5—1—1,6—1—-10, 7—1—10, 6—1—25, 7—1—-25110 TOCT 29227.
Craxkansl B-1—50-TC o T'OCT 25336.

Cocyapl ToamMaTiIeHOBEIe BMecTUMOCTEIO 100 1 1000 c’.

Hatpuit propucterii mo I'OCT 4463.

Harpuint iuMmoHHoKkucIb Tpex3aMmelleHHbIN 110 1 OCT 22280.

Harpuit ykcycHokucibiv, 3-BoaHbir 110 1 OCT 199.

Kuciaora congnag mo 1'OCT 311K%.
Harpuut xstopuctsiii mo 1 OCT 4233.

Kucnora ykcycHasa mo I'OCT 61.
Conbp auHarpueBad »TwieHauaMuHd-N, N, N, N -TeTpayKCyCHON KUCJIOTEL,

2-BomHag (TpwioH b) mo 'OCT 10652.

Crnupt >TII0BbIN pexTudukoBaHHbIN 110 T OCT 5962%*,
Bona muctwimposanaad mo 'OCT 6709.
Bce peakTuBBl DOJDKHBI OBITH KBAJIM(pUKALIUU HE HITKE Y. 1. a.

JloryckaeTcst UCIIOIb30BAHUE UMIIOPTHLBIX ITOCYALL U IIPUOOPOB C METPOIIOTNYUEC-
KM XapaKTepUCTUKAMHM U PEAKTUBOB ¢ KBAJIU(PUKALIMEN HE HWXKE YKAa3aHHDLIX B
CTaHOAPTE.

3.3.11loarorToBKa XK aHAJIU3V

3.3.1. llpucomosaenue ocHo6HO20 2padyuposourHo2o pacmeopa (mopucmoo Hampus
konuenmpayuu 0,1 mons/om’

B mepuyo koiby BmectuMocTthio 1000 cvm? momemnaror 4,1990 r dpropucTtoro
HATPpUA, IIPEABAPUTEIILHO BBICYILIEHHOTO 0 ITOCTOAHHOM Macchl Ipu 105 °C, pacTBoO-
PAIOT B AVCTIJUIMPOBAHHOM BOJAE U JJOBOAAT 0OBEM PACTBOPA A0 METKH. BTOT PACTBOP
nMmeer 3HadeHue pF = 1 (MaccoBywo KoHUeHTpauuw ¢ropuaa 1,9 r/om?). Pactsop
XpaHAT B IIOJMATWIEHOBOM COCVYIE C IUIOTHO 3aKPBLITOU IIPOOKON. CpOK XpaHEHUI
6 Mec.

* Ha tepputopun Poccutickoit ®eneparu neticteyer [OCT P 51652—2000.
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3.3.2. llpuecomosnenue pabouux epadyupo8oyHbIX pacmeopos Qmopucmoco HAmpus
xonuenmpayuew 0,01; 0,001; 0,0001 u 0,00001 mons/Om>

JLst ipurortosiieHus 0,01 moib/om? pactBopa ¢propucroro Hatpus 10 ¢cM? 0CHOB-
HOTO IPALYUPOBOYHOIO PACTBOPA PA30aBILIOT IUCTIWUIMPOBAHHON Bomoil 1o 100 cm?
B MEPHOM KOJIOE. BTOT PaCTBOP UMeeT 3HAUeHUE pF = 2 (MacCOBYIO KOHUEHTPALIUIO
dbropuma 190 mr/mm>).

0,001 monn/mM? pacTtBOp (HPTOPUCTOTO HATPUS TOTOBAT paszdasieHueM 10 cm’
0,01 moub/mMm3 pactBopa mo 100 cM® IUCTWLIMPOBAHHON BOMON B MEPHOM KOJIOE.
JIaHHBINM pacTBOP MMeeT 3HadyeHUe pF = 3 (MacCoBYyX KOHIIEHTpalLUio (Topuia
19 Mr/mm?).

Uit upurorosieHus 00,0001 mons/aM° pactBopa dropucroro Harpus 10 cm’
0,001 Moyib/mM> pacTBOpa pPaszbaBiIAOT IUCTWUIMPOBAHHON Bomoil mo 100 cMm’ B
MEPHOM KOJIOE. BTOT PAcTBOP MMeeT 3HaueHUe pF = 4 (MacCoBYIO KOHUEHTPALIUIO
dbropuma 1,9 mr/mm3).

0,00001 moxb/oM? pactBop (TOPUCTOrO HATPUA TOTOBAT pasbasieHneM 10 cMm’
0,0001 moab/am? pactBopa xo 100 cM? IMCTHIUDIMPOBAHHON BOZON B MEPHOU KOJIOE.
DTOT pacTBOp uMeeTr 3HaueHue pF = 5 (MaccoBy KOHIIEHTpaLUiy ¢GTopuia
0,19 mr/mv3).

Bce paboune rpaayupoOBOYHBIE PACTBOPLI TOTOBAT B A€HD IIOCTPOCHUI U IIPOBEPKU
rpaIyupPOBOYHOIO rpadprKa U XpaHAT UX B ITOJIUATWICHOBOM ITOCYIE.

3.3.3. llpueomosaenue uumpamuo->manoivHo20 0yghepuozo pacmeopa MUMOHHOKUC-
1020 Hampus KoHyeumpayueu 0,2 moas/0m° u ¢ maccoeoii doneit smarnonra 10 % (pH =
=5,6% 02)

B mMepHyo k0i10y BMecTuMocThio 1000 cm? momermaror 142,88 T HATPUA JIMMOH-
HOKUCIIOTO Tpex3aMelleHHoro, npwimsanoT 500 cM? IucTH/DIMPOBAHHON BOALI, PAC-
TBODLIOT COJIb, H00aBiIa0T 13,0 ¢M® KOHLEHTPUPOBAHHOW COJIMHOU KUCIOTHI U
100 cM? sranomna. JloBomar o0beM pacTBOpa 40 METKU TUCTUWDIMPOBAHHON Boxoil. pH
pacTBOpa IIPOBEPAIOT IIOTCHLIMOMETPUUECKM U, €CIU HEOOXOAMMO, MJOBOIOAT OO
TPEOYEMOIr0 3HAYEHMUA PACTBOPOM COJIIHOM KUCIOTHI WIM €aKoro Harpa. Cpok
XpaHEHUS pacTBopa 6 Mec. XPaHsT pacTBOD B XOJIOIMIbHUKE.

3.3.4. Ilpucomoenenue auemamuo-uumpamnozo 6ygepuozo pacmeopa (pH =5+ 0,2)

B mepHyio koi0y BMecTuMOCTBIO 500 cM® momeraror 52,00 © YKCYCHOKMCIIOTO
Hatpus, 29,20 T xsropucroro Harpusg, 3,00 r jguMoHHokuciioro Harpuda, 0,30 T
tpwioHa b u 8 cMm? ykeycHoit kuciorsl. [Ipmwmsator 200 — 300 cM? gucTWUIMPOBAH-
HOM BO/bI, PACTBOPAIOT COJIU U JOBOIAT OOBEM pacTBOpPA 10 METKU AUCTWLUINPOBAH-
HOM Bogou. pH pacTtBopa IIpoBepAIOT IIOTEHIIMOMETPUYECKN U, IIPU HEOOXOAVMMOCTH,
TOBOJAT 0 TpebyemMoro 3HaueHMAa pH pacTtBopoM eaxoro Hartpa WJIM YKCYCHOU
KNCJIOTOU. PacTBOp XpaHAT B XOJIOAWIbHUKE. CpOK XpaHEHUA 3 MeEC.

3.3.5. Ilodeomoexa k pabome ¢pmopudnoeo anrexmpoda

HoBbIi1 pTOPUAHDBIN 3JIEKTPOL CIACAYET IIPEABAPUTECIILHO BLLICPIKATL IIOIPYKEH-
HBIM B pacTtBop (rropucroro Harpug koHueHrtpauueir 0,001 moin/nM? B TedeHUe
CYTOK, a 3aTe€M TIUATEJILHO IIPOMBITL AUCTWLIMPOBAHHOM Boaoun. Korma paboty ¢
SJIEKTPOJAOM IIPOBOMAT €XEAHEBHO, €TI0 XpaHMIT, IIOTPY3UB B PACTBOP (PTOPUCTOIO
Hatpug kKoHueHTpauueir 0,0001 monn/mv>. TIpu WINTENBHBIX IIEpeEPLIBAX B paboTe
JIEKTPO/ XPAHAT B CYXOM COCTOSAHU.

3.3.6. Ilocmpoenue epadyuposounoco epadura

B crakan BMmectumoctnio 50 cm? siuBawt 20,0 cm? 0,00001 mons/aM? pabodero
rpagyupoOBOYHOrO pactsopa (pF = J5), HoMelamwT B pacTBOP MarHuT OT MAarHUTHOM
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MeEITIKY, TpWMBAT 10 cM® IUTPATHO-3TAHOILHOTO WIM alleTATHO-ILIUTPATHOTO
Oy epHOro pacTtBopa LI VCTPAaHEHUI MENIAOIIEr0 BINIAHUSA aJIIOMUHUYA U Keje3a.
YcraHoBUBIIEECA 3HAYEHNE PABHOBECHOTO ITOTEHIMAIA U3MEPSIOT B MWIUINBOJILTAX
[P IIEPEMEIINBAHN PACTBOPA MArHUTHOM Mellajakom. llocie 3Toro saexTpoibl
TILHATEILHO HECKOJIBKO Pa3 OTMBIBAIOT B JUCTUWIIMPOBAHHOM Boae. Bo BTopoit cTakaH
BMecTUMOCTBIO 50 oM HammBaor 20 e’ 0,0001 moas/am? (pF = 4) pabGodero
rpaAyUPOBOYHOIO PACTBOPA, IIOIPYXKAIOT B pacTBOp MarHuT, npwimsamotr 10 cm’
Oy epHOro pacTBOPA, BKIIIOYAIOT MATHUTHYIO MEIITAJIKY 1 U3MEPSIOT YCTAHOBUBIIEECA
3HAYCHUE II0TEHIMAJIa B MIWUIMBOJbTAX. Jlajgee aHAJIOTMYHBIM CIIOCOOOM U3MEPIIOT
noreHIMaIel 3iekrpoga B 0,001 moin/aM° pabodyeM TpaaynpOBOYHOM DPACTBOPE
(pF = 3) u B 0,01 monp/nm? pactBope (pF = 2). IIpu BBIIOJHEHNM U3MEPEHUN
HEOOXOIUMO CIEAUTL 3a TEM, YTOOBI Ha IIOBEPXHOCTU MeMOpaHbLI (PTOPUIHOTO
SJIEKTPOJA HE HaAJIUIIAJIU IIY3LIPLKU BO3yXA.

BpeM4a ycTaHOBIIEHUS PAaBHOBECHOI'O IIOTEHIIMAJIA B AMAlla30He pF = 5 U BoIe
cocTasideT 10 MuH, 1Ipu 60JIe€ BBICOKMX KOHLIEHTpALIX pTopuia, T.e. IIpU pF Me-
Hee 5, BpeMs YCTAHOBJIEHUS PABHOBECUA 3 MUH.

Ilo pe3yibraraM M3MEpPEHUN CTPOAT TPALYUPOBOYHBIN I'padUK, OTKIIaAbIBas IIO
OCM abcumucc 3HadyeHUd pEF IpagyMpOBOYHBIX PACTBOPOB, a II0 OCHM OPAMHAT —
3HAYEHUE ITIOTEHIMAIa B MIJUIMBOJIbTAX.

['pagynpoOBOYHBIN Tpa@UK CIEAYET IIPOBEPATb KAXKIABLIUM pa3 IIeped padoToON II0
IBYM-TPEM paboOdYUM I'pagyupPOBOYHBIM pacTBOopaM. llpn mmocTtpoeHUU TpaayupoBOY-
HOro TpaduKka IIPOBEPAIOT OJHOBPEMEHHO IIPABWIBHOCTL DPABOTHI (PTOPUIAHOTO
AJIEKTPOJA (KpyTHU3HA XapaKTEePUCTUKU 3j1eKTpoja). 11pyu m3MepeHU ITOTEHIIMAIOB
pabounX IpalyUPOBOYHBIX PACTBOPOB OH JOJIZKEH U3MEHATHCA OT PACTBOPA K PACTBO-
py Ha 3HaueHue (56+3) mB. Eciu Ttakasg 3aBUCMMOCTDL 3HAUeHUS ITOoTeHLMasa oT pF

He cobiIrogacTcsd, TO PTOPUAHDBIN 3JIEKTPOL CIECAYET PEreHEPUPOBATH BBIMAYMBAHUEM
B 0,001 Mosn/aM? pacTBOpe (PTOPUCTOTO HATPUS B TEUEHUE CYTOK, 4 3aTEM TIIATEILHO
OTMBITh TUCTWIJIMPOBAHHON BOIOI.

34.llpoBegeHune aHaJIU3a

3.4.1. B crakan BMecTuMOCThIO 50 cM® momeraror 20 ¢M? aHAIU3UPYEMOM BOJILI
(TeMIlepaTypa BOJbI HE AOJDKHA OTINYATHCA OT TEMIIEPATYPhlL TI'PaglyUPOBOYHBIX
PACTBOPOB, 110 KOTOPBIM KaJIMOPVIOT AJIEKTPOod, 0ojiee yeM Ha =2 "C, B IIPOTUBHOM

cJIydae BOJY CJICAYET IIOAOIPETh WIN OXJIAJUTDH IO TpebyeMol TeMIIepaTyphbl). 3aTeM
[IOMEIAIOT B PACTBOP MAarHUT OT MArHUTHOM MeEIIaIKuy, IpwwimBaoT 10 cM?® nurpar-
HO-3TAHOJILHOI'O WJIM alLeTATHO-LIUTPATHOIO Oy(epHOro pacrBopa UM IIOTPYXKAKT B
PACTBOP TIUATEIBHO IIPOMBITBHIE AUCTWUIMPOBAHHOU U AHAJIMU3UPYEMOU BOIOM (PTO-
PUIAHBLIA U BCIIOMOTATEJIBHBIN SJIEKTPOABI, CIEOd 3a TEM, YTOOBI K IIOBEPXHOCTU
MEMOpaAHbL PTOPUAHOTO JIEKTPOAA HE IIPIIIAIIAIN IIY3bIPbKU BO3ayxa. llepemernin-
BAIOT PACTBOP MATHUTHOMN MeEINaJIKoN U 4epe3 3— 10 MUH OTCUUTHIBAIOT YCTAHOBUB-
[IIeecs 3HAUEHUE PABHOBECHOT'O IIOTEHIIMAIA B MWLUIMBOJIbTAX. 110 rpagynpoBOYHOMY
rpadpUKy HaXo4dT 3HAUeHUE pF aHaAIM3UpyeMou BOALI. 3HAA 3HAUYeHUE P aHAIU3U-
pyeMoOUN BOABI, II0 TabJMUlIEe IIepecueTa, IIPUBECACHHOM B IIPWIOKECHUU, HAXOIAT
MACCOBYIO KOHLIEHTPALMIO (DTOPUIOB B MI'/IM-.

3.4.2. B ctakad BMecTUMOCTBIO 50 cMm? mtomermaror 20 cM? aHAIU3UPYEMOU BOIDL,
BBOIAT I'PaAyUPOBOYHVIO IIPpOOY ¢ 3apaHee M3BECTHOM KOHLIEHTpauuen (PTOpUIOB
(100aBKy). 3HAUYECHUE KOHLIEHTpALUM J00AaBKU B IIOJIYYEHHOM DPACTBOPE IOJIKHO
HAXOAUTHCA B TOM K€ AMAIIa30HE, YTO M KOHIIeHTpaluud (pTOPUIOB, OIIPEAc/IeHHAS
1o 11. 3.4.1. OupenesleHUe MaCCOBOM KOHLEHTPpAUUU (PTOPUIOB B aHAIU3UPYEMOU
BOAE ¢ BBEACHHOU B Hee JOOABKOU IIPOBOAAT 110 1I. 3.4.1.

501




C. 9 TOCT 4386—89

3.0,O6bpaboTKka pe3yJIbTaToOB

3a OKOHYATEJILHBIN PE3YJIbTAT aHAIM3a IIPUHUMAKT CpeIHEeapUPMETUIECKOE Pe-
3yJIbTATOB JABYX IlapajlI€JIbHBIX OIIPEACICHUN.

[lorpeirHoCcTh OoIpeae 0T, Kak yKa3aHo B II. 1.5.

Pesyibrar CuuTaroT yIOBJIECTBOPUTEIILHBIM, €CJIM HAMACHHOE 3HAYECHUE IIOTPEIL-
HOocTH He I1peBbiuaeT 25—30 % ¢ P = 0,95 npu maccoBoll KOHIeHTpalU (HTOPUIOB
0,1—0,15 mr/am>; 15 % npu xonuenTpaunu 0,2—0.5 mr/am> 1 7 % 11pyu KOHLIEHTPA-
unn dpropuaos 6oiee 0,5 mMr/om>.

HTPUAOXEHUE
Obs13amenvHoe
TABJINLIA
nepecuetra pF B mr/am> dropunos

pF MI‘/I[M3 pF MF/I[M3 pF MI‘/I[M3 pF MI‘/,I[M3 pF MF/I[M3
3,28 0,10 4,74 0,33 4,30 0,935 3,86 2,62 3.42 7,22
3,24 0,11 4,72 0,36 4,28 1,00 3,84 2,76 3.40 7,56
3,20 0,12 4,70 0,38 4,26 1,05 3.82 2,87 3,38 7,92
5,16 0,13 4,68 0,40 4,24 1,09 3,80 2,90 3,36 8,30
3,13 0,14 4,66 0,42 4,22 1,15 3,78 3,15 3,34 8,68
3,10 0,15 4,64 0,44 4,20 1,20 3,76 3,31 3,32 9,10
5,07 0,16 4,62 0,46 4,18 1,26 3,74 3,46 3,30 9,52
3,04 0,17 4,60 0,48 4,16 1,31 3,72 3,63 3,28 9,975
3,02 0,18 4,58 0,50 4,14 1,38 3,70 3,80 3,26 10,45
3,00 0,19 4,56 0,52 4,12 1,44 3,68 3,97 3,24 10,93
4,98 0,20 4,54 0,35 4,10 1,51 3,66 4,16 3,22 11,46
4,96 0,21 4,52 0,57 4,08 1,58 3,64 4,35 3,20 11,99
4,94 0,22 4,50 0,60 4,06 1,65 3,62 4,56 3,18 12,56
4,92 0,23 4,48 0,63 4,04 1,73 3,60 4,77 3,16 13,15
4,90 0,24 4,46 0,66 4,02 1,81 3,38 4,99 3,14 13,78
4,88 0,25 4,44 0,69 4,00 1,90 3,56 3,23 3,12 14,42
4,86 0,26 4,42 0,72 3,98 2,00 3.54 5,47 3,10 15,09
4,84 0,27 4,40 0,76 3,96 2,09 3,52 3,74 3,08 15,81
4,82 0,28 4,38 0,79 3,94 2,19 3,50 6,00 3,06 16,55
4,30 0,29 4,36 0,33 3,92 2,28 3.48 6,29 3,04 17,33
4,78 0,32 4,34 0,87 3,90 2,39 3,46 6,59 3,02 18,15
4,76 0,33 4,32 0,92 3,88 2,50 3.44 6,89 3,00 19,00
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NMHP®OPMALIMOHHBIE JIAHHBIE

I'OCT 4386—89 C. 10

1. PASJPADOTAH U BHECEH MunaucTepcTBOM KHUJIUIIHO-KOMMYHAJILHOIO XO34M-
crea PCOCP

2. YTBEPXKJEH YU BBEJIEH B JTEMCTBUE Ilocranoienuem [ocyaapcTBeHHOTo
Komurera CCCP nmo ynpasjiennio KayecTBOM NPOAYKINU U cTangapraMm ot 27.11.89
Ne 3473

3. BBAMEH TI'OCT 4386—81
4. CCbIUVIOYHbBIE HOPMATUBHO-TEXHUYECKHUE TOKYMEHTDI

Oo0o3HaveHue HT/, Ha
KOTOPBIN JaHa CChIJIKA

Homep myHKTa

Ooo3HayeHue HT/1, Ha
KOTOPBIN JaHA4 CChIJIKA

Homep myHKTa

['OCT 61—75
['OCT 199—78
['OCT 1770—74

['OCT 2603—79
['OCT 3118—77

['OCT <
['OCT ¢

23377
328—77

['OCT ¢

463—76

['OCT 5962—67
['OCT 6709—72

1.2, 3.2
1.2, 3.2
1.2, 3.2
2.2
3.2
3.2
1.2
1.2, 3.2
3.2
1.2, 3.2

['OCT 10652—73
['OCT 22280—76
['OCT 24104—88
['OCT 24481—380
['OCT 25336—82
['OCT 29227—-91
TY 6—08—487

TV 6—09—4547—77
TY 6—09—4676—83

3.2
3.2

1.2

1.1.1, 2.1, 3.1
1.2, 3.2

1.2, 3.2

3.2
1.2
1.2

5. OrpannyeHye CpoKa AelCTBUA CHATO MO NPOTOKOJIY Ne 5—94 MeXrocyaapcTrBeH-
HOrO COBETA MO CTAHJAAPTHU3AIMH, MeTpoJorul U ceprudpukammi (UYC 11-12—94)

6. IIEPEU3JAHMUE. Centaopn 2002 r.
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