FocypapcTBeHHbI KomuteT Poccuiickon depepaummn
Nno oxpaHe oKpyxatoLeit cpeabl

HAYYHO-UCCNEAOBATE/IbCKUA UHCTUTYT
OXPAHbI ATMOC®EPHOIO BO3AYXA

METOANKA
XPOMATOIPA®UYECKOTO M3MEPEHNA MACCOBOW
KOHLUEHTPAUMN KEPOCUHA B MPOMBbILU/TIEHHBIX BbIEPOCAX
C NCMONb3OBAHVNEM YHUBEPCA/IbHOIO
O HOPA30BOIro0 NMPOBOOTEOPHUKA

NMHA @ 13.1.6-97

CaHkT-MNeTepbypr
1997 1.


http://www.mosexp.ru/sostavlenie_smet.html

FocypapcerBeHHbI KOMUTET NO OXpaHe OKpyXaroLLeit cpefbl
Poccuitckoi depepaumu

HAYYHO-UCCNEAOBATENLCKUA UHCTUTYT
OXPAHbBI ATMOC®EPHOIO BO3AYXA

YTBEPXQAIO

METOAWKA
XPOMATOMPAGUYECKOIO U3MEPEHUS MACCOBOM
KOHLIEHTPALIMWM KEPOCUHA B MPOMbBIWNEHHBLIX BbLIBPOCAX
C UCINONb3OBAHWEM YHUBEPCANBHOIO
OOHOPA30BOIO NPOBOOTEOPHUKA

NHA @ 13.1.6-97
(cnzeresmscrBo loccrannapra PO Ne2420/78-97/078 or 30.01.1997 rona)

TvpaxuposaHve Tonbko ¢ paspeluerna HUU Atmocdepa

Cankr-{leTepbypr
1997 r.



HacTosuas MeToauka npeaRasHauveHa ANA U3MEepPeHus MacCOBOM KOHLUEeHTpaumm
kepocuHa B BeIBpOCax MPOM3BOACTB, CBA3AHHLIX C  ©r0  WMHAMBUAYAILHBIM
VICMONL30BAHUEM.

[lnanaaoH naMepsemMbix KoHUeHTpauun ot 1,0 go 15000 mr/m 3

Tlpy oT6ope Npob A0mKHLE BLINONHATLCA Creaytowme TpeGoraHus:

TeMnepaTypa raaa B rasoxoge A0 250 °C
usbbiTouHoe gaeneHue ( paapexeHue) +10kfa
OTHOCUTENbHAs BN2XKHOCTh o1 30 00 95 %

1. XapakTepucTiKu nNOrpeiwHoOCTH U3MepeHui

Hacrostyan wmetoauka obecneuMBaeT BbIMNOMHEHWE W3MEPEHWA  MaccoBOoi
KOHUEHTPaUW KepocuHa B BLIGPOCaX MPOMBILNEHHLIX NPEANPUATUIA C OTHOCWUTENLHOW
norpewHocTelo + 25% npu foseputenHoii BepositHocTn 0,95.

2. CpenrctBa amepeHuit, BCnomorartenbHble YCTPOMCTBA, peakTuBbI U
marepnansl

lasoBbI XpoMarorpag c NNAMEHHO-MOHN3AUMOHHbIM AETEKTOPOM
(4yBCTBUTENBHOCTE 1O Nponaky 2 X 10 ™' ric).

Xpomatorpaguyeckast KofioHKa W3 Hepxapelowew cramm, anMHom 1 M #u
BHYTPEHHUM AVAMBTPOM 3 MM.

Mvikpownpuy, mapky MUI-10, TY 2- 833-106-83.

Becw! naboparopHble BIP- 200 T, 2-ro knacca TouHocty, TOCT 24104-88.

BapomeTp memGpaHHbIit MeTeoponorudeckuin, FOCT 23696-79.

TepmMoMeTp, ananasoH uamepenus or 0° C go 100° C, FOCT 2045-71.

Acnupatop ans otGopa npob Bo3gyxa, Mogens 822, TY 64-1-862-77.

Wnpuups! LIENbHOCTEKMSAHHLIE, BMeCTUMOCTLI 50 - 100 eM® TY 64-1-1279-75.

Marometp U-o6pasHbiit, 9933-75.

TpyBka peaviHoBan nonysakyymHas, Tuan |, 5496-77.

BaHs BogsHas, TY-46-22-606-75.

Mocypa naGoparopHas dhapdoposasi, FTOCT 9147-73.

KonBb! MepHble, 2-25-2, TOCT 1770-74 E.

CrakaHuvK 4ns sasewmeanus ( 6ioke ) Ha 20 om®, FOCT 25336-74.

BogocTpyiiHbivi Hacoc, BakyyMHbiA, TOCT 10696-75.

NuHelika MaMepUTENLHAR, METannMIeckas C LieHon genexna 1 mm, FOCT 427-75.

CekyHaomep, k-3, ueHa genenvn 0,2 cek, FTOCT- 5072-79E.

MpoBooTBopHukM copBLmonHbie Tvna "KapBon® , TY 1910-012-32847229-97.

MNpo6upku MN4-5-14/23, TOCT 23932 -79E.

Amnyna Ans BUONOMMHECKUX UCCNeaoBaHMil emkocTsio 1-5 oM’, TOCT 19803-86.

Munetky, 5-2-10, 2-1-5, 4-2-4, 4-2-2, 4-2-1, FTOCT 29227-91.

A3oTt ocoboit uvctoTel, TOCT 2293-74.

Bognopog texHuueckuit, FOCT 3022-80 , copTHOCTL b.

Bosgyx oxartsiit ansa nuranus npubopos, TOCT 17433-80, knacc 0.

Keapy (bpakuma 0,25-0,50 mm).

Cunukarens L gns xpomatorpadum, 40/100 mews.(npoussoacrec YCCP).

CTeKnosonokHo.

Onmetundopmamma mapkm "4, FOCT 20289-79.



AUETOH, YnCTbIA ANst xpomarorpacguu, TY 6-09-1707-77.

3TaHon, YicTeI 4Nns xpomarorpadmu, TY 6-09-1710-77.

KepocuH, FTOCT 4753-68.

[lonyckaeTcA 3aMeHa YyKka3daHHbIX CpeACTB W3MEPEHMW W peakTuBOB Ha
aHanorudHble, He  ycTynawowue vM N0 METPONOIUHEeCKMM WU TEXHWHECKUM
XapakTepucTuKaM.

3. Metop, UamepeHui

Onpepnensemoe BeLecTBo KOHL@HTPUPYIOT B npo6ooTOopHuKe
¢ BYC, agecopbupyior aunmetunpopmammgom (OM®PA) u  nonyyeHHbid pacTsop
aHanuaupyloT Ha rasoBOM xpomarorpacde ¢ nnameHHO-UOHU3ALMOHHBIM AETEKTOPOM.

4. Tpe6oBaHusa 6eszonacHoOCTH

[p1  BLIMONHEHUN U3MEPEeRUt MaccoBOW KOHUEHTpauuu kepocuHa cobnioaars
Tpebosarusa TexHniu BesonacHocTn (TB) npu paborte c xumuueckumn peakTueamu no
rocTt 12.1.018-86 w IOCT 12.1.007-76, TpebosaHus anekrpobe3onacHoCT nput
pabore c¢ anekTpoycraHoskamu a0 400 B no NOCT 12.1.019-79, “Ipasuna ycTpoiicrea u
GesonacHon akcnnyatauuy cOoCyaoB, paGorarowmx noj AaBneHueMm’, YTBEepKASHHbLIX
IocrexHapsopom CCCP 27.11.87. Mpu orbope npob Bce vcnonHUTenu AObKHbE ObiTe
NPOVHCTPYKTUPOBAHBI MO TexHWUKke GeaonacHoi paboTbi Ha NPesNPUATUN.

5. TpeboBanus K kBanudukalum oneparopa

K BbINOMHEHWIO uaMepeHnii KW 06pabotke peaynbTaToB ZOMYCKAT nuu,
MMEIOLAX BbICILIEE UNW CPeaHee cneunanbHoe xummuyeckoe obpasoBaHue unu  onbir
paboTbl Ha rasoBOM xpomatorpade U B XuMuyeckol nabopartopuu,  NPOLIEALMX
COOTBETCTBYIOLLUMA MHCTPYKTaX, OCBOMBLUMX METOL B MPOLEeCCe  TPEHWpOBKU #
YNOXUBLLMXCSI B HOPMaTUBLI ONEPaTUBHOMO KOHTPOMA MpW BbINOMHEHUM NPOUEAYp
KOHTPOMA NOrpeLHocTy.

6. YcnoBusa nsmepeHun
Mpu BbINONHeHWA usmepeHvin B naGopatopuv cornacHo TOCT 15150-69
LOrKHb! BbiTh cOBNIogeHbl cnegyroLme yernosus:

TeMmneparypa Boagyxa 20+10°C;

armocdepHoe aaeneHve 84,0-106,7 «Ma (630-800 MM pr.CT.);
BNaXHOCTL BO3AyXa He Gonee 80% npu Temneparype 25°C;
HanpskeHve B CeTH 220+10B

flpU BLINONHEHUM USMEpeHUA  JorpkHbi cobnogaTbCs cneaylolUe yCrioBus
Xpomarorpacduueckoro aHanusa.

KonoHka 3anonHeHa cunukarenem L ( Ha 6 cMm no AnuHe OT wcnapurens) u
0CTanbHan YacTb - keapueM (dpakuun 0,25-0,50 mm).

TemnepaTypa TEpMOCTaTa KornoHky, °C 170
Temnepatypa ucnaputens, °C 200
CKOpOCTL rasa-HocuTens (asoT), cM /MUK 30
CxopocTk BOAOPOAA, CM/ MUH 30

CKOpOCTL BO3lyXa, CM°/ MUH 300



CKopocTb AvarpaMMHOW NEHTbI, CM/ MUH 0,3
O6vem aHanuavpyemol npobt (,qnn KOHLEeHTpaLuin
peiyecTsa oT 50 1o 15000mr/ M® ), MM’

O6bem aHanuanpyemoit npoﬁbn g,qnn KOHLeHTpaLui
Bewectsa ot 1 A0 50 Mr/M®), MM

OTHowleHne BLIXORHOTO CUTHana xpomarorpada

2-3

K WyMy J0ImKHO BbiTb HE MeHee 10:1
Bpems yaepixmvBaHus onpeaensemoro BeLLecTsa, C.

KEPOCHH 60
pacrsoputens (QMOA), muH 8
Bpems xpoMatorpamieckoro aHanusa, MuH 20

7. NoaroToBKa K BLINOMHEHUIO U3MEPEHUN

7.1. NoGzomoska pacmeopumeris.

[OvmeTundopmaMng, vCTONb3yeMsiit  kak  pacTsoputens AAS WIBNEUEHUs
ONpenaensieMoro BewecTsa ¢ copbeHTa, NPOBEPSIOT HAa YACTOTY Ha Xpomarorpade Ha
wkane uamepuren] Maneix Tokoe 2 x  107°. [pu oBuapyxeHunm npumMeceit
IMMETUNOPMAMIAR NEPErOHAT.

7.1.1. MNodeomoska cunuxazens L.

Curnukarens (= 100 r), NOMELEHHbIA B CTakaH eMKacTbio 1 AM®, NPoMbIBAOT Npw
NEPUOAMHECKOM NEPEMELLNBAHWY NPOTOYHOM BOJONPOBOAHON BOAOW 4O VICHE3HOBEHUS
B3My4YeHHOCTM (M3BbiTka KpeMmHeBOl kucriothl) u 1-2 am® 0,4 N pacteopa a30THOIA
KACMOTbl BNA YRANEHWA OPrann4ecKux 3arpﬂ3HeHw7| 3areM cunukarens npombiBalOT
avetunn tFOBaHHOM BOAOM RO HelTpanbHou peakuum (PH = 7), cyma'r npu Temneparype
120-150 °C po chinyuecTv v npokanuealT npu Temneparype 400 °C B TeueHue 4-6
yacos. [OTOBbI CMMKarenb XpaHaT B repMeTVYHO 3aKpbiToi DaHke.

7.1.2. MoBzomoska ksapuya.
KeapL, NpoMbIBaKOT AUCTUNNMPOBAHHOW BOAOI U cyLuaT npy Temneparype 120-150
°C po ceinyyecTu.

7.2. Nodzomoska xpomamozpagha.

MNogroToBky Xpomarorpada k paboTe NPOBOAST B COOTBETCTBMM C MHCTPYKLIMENH No
akennyaraumn npubopa.

Xpomarorpamyeckyro KONoHKy NPOMbIBAKOT C MOMOLLI0 BOJOCTPYMHOrO Hacoca
nocnefoBaTenbHO BOAOW, 3TWIOBLIM CIPTOM, aLETOHOM M BbICYLUIMBAIOT B TOKE BO3AyXa.

3arem KONOHKY 3anonHAIT KBapLeMm Tak, Yrobbl 6 CM KOMOHKM OT Cnos keapua o
KOHLa, NprcoefUHAEMOro K UCNapuTerto, OCTaNnUCh He 3anonHeHHbIMU.

Cnoi4 ksapua 3akpennsoT TaMNOHOM M3 CTeKNoBOJoKHa u aatem BHocat 0,1 1
cunukarens. CHowW cunukarerns Taioke 3aKpennsT TAMNOHOM U3 CTEKNOBONOKHA.

3anonHeHHyr0 KONMOHKY MOAKMIOYAOT K MCMapuTenno xpomarorpada u npoaysarot
ra3oM-HocuTenem (a3oTOM) CO CKOpocThio 50 cM/MWH Ppu TemnepaType 250 °C B
TeveHne 8 vyacos.

Mocne oxnakgeHWs ycTaHaBMMBAlOT CKOPOCTb  pacxoaa  rasa-Hocutens 35
CMIMWH, NOZACOEAVHRAIOT BTOPOIA KOHEL KONOHKM K ne‘rex‘ropx 7] KoHp,numonvnpytoT ee o
crabunbHOM  Hynesol nuHWM npu  Temnepatype 210 N MaKCUManbHOW
YyBCTBATENLHOCTY Npubopa.



7.3. Mpadyupoeka xpomamoepacgha.

Ipapyviposky xpomarorpada npoBOAST MeTogoM abconioTHOW — kanubpoBkM,
VCMONb3YA COPUI0 rPagyUpOBOYHBLIX PaCTBOPOB, NPUrOTOBMNEHHLIX U3 UCXORHOIO pacTeopa
AexaHa.

Jins NPUrGTOBNEHNA WCXOQHOTO PACTEOPAa B MEpHYKD konby Ha 25cM’ ¢ NpUTepToit
npobKoit BHOCAT nuneTkoit AumeTundopMamua npumepHo Ha 2/3 obbema u konby ¢
COASPXMMbIM B3BELUMBAIOT HA aHANUTUYECKMX Becax, ukenpysi maccy My (mr).

B pacreopuTenk akkypaTHO BHOCST NMNeTKoit 0,25 cM® onpesensieMoro Belectsa
(BekaHa), BaselwwmBatoT, hukcupys maccy M, (Mr), 1 gosogar o6veM pacrteopa JM®A ao
METKU.

Maccosyto KOHLEHTpaUMIO ONpefensemoro selecTsa 8 MCX0gHOM pacTeope (Cycx,
mr/cm® ) HaxopsT no popmyne

Yo (1)

Cucx=

M3 npuroToBneHHOro MCXQAHOro pacTeopa C KOHUeHTpauueil B guanaaocke 7-10
mr/cM® MeTOROM 0BLeMHoro pasbasneHus roToBAT rpapyvpoBovHbIe pacTeopbl  (He
MeHee 5 pacteopos). B 5 MepHbix konb Ha 25 oM’ C NpUTepTLIMM NPOGKAMM BHOCST
MMneTkoM 00beMbl MCXOAHOTO pacTeopa B CooTBeTCTBMM C Tabnuyen 1 w pgosogsar
obvembl pacteopa AM®PA a0 meTkyu.  KOHLEHTpauus pacTBOPOB ANA HAXOXAEHWR
rPasyvpoBOYHBIX KO3MULMEHTOB AOMKHA NexaTe B AvanasoHe ot 0,2 mriem® go 3,0
mriem® IMOA.

Tabnuua 1

Tabnvua NpuroToBNEHUS MPaJYMPOBOYHBIX PACTEOPOS

No konbbi 1 2 3 4 5
O6wveM ncxosHoro 06 1,0 3,0 6,0 9,0
pacreopa, cM’

F'paayupoBOYHLIe PacTBOPbl UCMONbL3YIOT HEMOCPEACTBEHHO MOCHe UX MPUroTOBNEHUS.
Mukpownpuuem, npombiTeiM 8-10 pa3 aHanuaupyembiM rpajjyMpoBOYHLIM PacTBOPOM,
otbuparor 1 Mm® npobbt v BROAST € B ucniapurens npubopa. OT6op Npobbl cneayer
MpoBOAUTL  OYEeHb TILATENbHO W CNeAuTb, uTODbI B HE OTCYTCTBOBaNW  My3biPbKW
B03/lyxa. [losamposaHne Kakaoro rpasympoBOYHOTO pacTeopa NoBTopsioT 3 pasa.

Mo xpomartorpamme ONPEAEnslOT BbLICOTY MUKA aHaNMaupyeMoro  BeilecTsa.
3asucuMoCTe BBLICOTBI MWKA OT KOHLUEHTpauMu BelecTsa B PacTBOpe BbipaXKaeTcs
ypasHeHueM:

H= KC, (2)

rae H - BbicoTa xpoMarorpaduyeckoro nuka, cM;
C- maccoBast KOHUSHTPaUWs OrpeaensemMoro BelecTsa B rpagyvupoBOYHOM
pacteope unu skcTpakTe AM®A, Mr/cm’;
K - rpagyvpoBoYHBIA KO3 PULIMEHT.
BbMucnatoT aHaveHe rpagyMpoBOYHOTO Ko3hduLmMeHTa SN KaXKA0W 13 ToHeK ne
topmyne:

H
K; —C_l (3)



— 3
rge H, = -l-z H;
345
i~ HOMep rpagyvpoBOMHOrO PacTBOpa;
j- HOMep onpeaeneHUs NNOWAAN ANA i-ro rPaRYMPOBOYHOIO pacTeopa.

Ecnv rpagyvpoBouHble KoathUUMEHTEE W3MEHRIOTCA MOHOTOHHO, TO NPOBOART
rpagyvpoBKky B cooteetcTauu ¢ lNpunoxervem 1.
BblunCnsioT CpeaHe-B3BeLLeHHOE 3HAYeHWe rPagynpoBoYHOro Kosdduluenta no
opmyne:
m
K"' m 1 ) (4)
2 ——
1=K

1

rae m- YUCNO rPaRynpPOBOYHBLIX PAcTBOPOB.
TpoBEpsIOT CXOAMMOCTb rPaAyUPOBOYHBIX KOadduumeHTos cornacHo n. 11.2.

8. Or6op npob

Ot6op npo6 ocytuecTBnAT B Npo6ooTOOPHUK OAHOPA30BOra MCMNONL3OBAHUA CO
cxkopocteio 0,1 - 0,3 oM /MUK,

Ana otBopa npofbl OaMH KOHEY npobooTOOpHUKA NOACOSAVHSAIOT PE3NHOBLIM
WNaHTOM K CTEKNAHHOW WM (bToponnacTosoit TpyOke Anametpom 4-86 MM, KOTOpyo
BBOAAT B LEHTP rasoxopa. [lpyroit koHel, TpyOku NOACOSAMHSIOT K acnuparopy Wnm
LieNsLHOCTEKNAHHOMY MeAULIMHCKOMY Lunpm.gl BMecTMOCTbio 50-100 cm® n  oTbuparot
npoby ofvemom or 0,1 gm°® no 20 AM® rasa B 3aBUCUMOCTA OT  OXUAAEMONR
KOHUEHTpauun BeulecTsa B rasoBbix Bbibpocax ( cm. Tabnuuy 2 ).

Tabnvya 2

3asvicumocTb 06rema oTbupaemoti Npobbl OT OKUAAEMbIX KOHLEHTpaLmA

KoHueHTpaius BewjecTsa B rasoBbix O6bem oTOupaemoi Npobbi raszoBbix
apiBpocax ( Mr/m *) BbIGpocos ( aM )
ortao 10 20
cs 10 go 50 10
cs 50 no 500 3-6
cs 500 go 5000 03-06
cs 5000 no15000 0,1

9. BoinonHenue usmepenni

Nocne otOopa npob raza npoGoorGopHmku ¢ BYC nomeiwyator 8 npobupku ¢
nputrepTbiMU Npobkammn U gocrasnsioT npobbl B Nabopatoputo. Bpema xpaHeHus npob 7
aHei. [ina akcTpakuum apcopbupoBaHHbIX npumeceit copbeHT U3 Tpybku nepeHocsT e
amnyny ¢ WWpPOkMM roprnom Ha 2- 5 cM’. 3atem Tyaa xe pobasnsT 1 oM
avMeTvnopMaMmaa, 3aKpuIBAKT amnyny npobKO# M3 CUMIMKOHOBOI PE3nHbI N Nerkny.
BCTpAXUBaHMEM [06UBAOTCA NONHON CMAYMBAEMOCTU COpGEeHTa, KOTOpbIA NPpU 3TOM



NOMHOCTLIO OMNYCKABTCA 1 YNOTHAETCA Ha AHe aMnynbl. Yepes 30 MMHYT MyKpoLnpuuem
Ha 10 MM’ oTOBMpaloT 1- 3 MM® SKCTpaKTa 1 BBOAAT B McnapuTens xpomarorpata. Beog
ocywjecTensioT 3 pasa. [lpu HanonHeHuWs  Mukpolpuua Heobxogumo  A0BUTHCS
OTCYTCTBUA Ny3bIPLKOB BO3[lyxa B nNpobe. AHanus MpoBoAAT B cooTBeTtcTBuM C n.B. Ha
xpomarorpamme { puc.1 ) onpepenseMoe BeulecTBO BLIXOANT OAHUM NMKOM.

10. O6paboTKa pe3ynLTATOB M3MEPEHUA

Ansa kaxpoit npobbl 3KCTPaKTa BbIMUCTSIIOT CpeAHEee 3Ha4eHNe BLICOTb] NKa

_2H
H = j‘ln (5)

i~ Homep npabbi akCTpakTa,

j - Homep onpegeneHvs nriowaam Ans i-ovt Npabbi akcTpakTa,

n- 4ucno onpegenexuit (n = 3).

NpoBepsaloT A0MYCTUMOCTL OTHOCUTENBHOrO pasmaxa MOMYYEHHbIX 3HaYeHWn B
cooTBeTCTBUM ¢ n.11.1.

Mo ypaBHeHMI0 (2) HEXOAAT MaccoByi0 KOHLieHTpaLyo (C, MriM®) onpeaensemoro

BewjecTea B AKCTPaKTe. PaccumThiBaloT KoHuyeHTpaumio ( X, Mr/M’) sewjecTsa B Buibpocax
no opmyne :

1000-C-Vr

=y ®)
Ug"V,

rae V,- o6bem BEoavMO Npobl B xpomaTorpad npu rpagyvposke, MM,
V, - o6bem BeoanMON Npobk! 8 xpomartorpad Npy aHanuae peankHbiX Npad, Mv;
Uo - ofbeM rasa, otoOpaHHbii ANA aHanMsa W NPUBEREHHbIA K HOPMArkHbIM
ycnosusm (Temneparypa 0°C n gasnenve 101,3 kMa), am’,

_V;-273-(P+AP) @
0" [@73+y)-1013

rie Vi - 06bem npobbt rasoswix BLIGPOCOS, AM,
P - atmocepHoe pasnerue, kfla,
t - TeMneparypa rasa 8 mecre or6opa npobsi, °C,
A P - pa3spexenve g razoxoge, kfla.

11.KOHTPOML TOYHOCTU Pe3yNLTATOR U3MEPeHUNt

11.1. Konmpons cxo0umocmu 8sixodHbIX CU2HAN08 XpoMamozpaga.

KoHTtponupyeMbiM NapameTpoM SBNSETCR OTHOCWTENbHBLIA PasMax BbIXOAHbIX
curHanoB xpomartorpada npy BBOgAX TPEX NapannenbHbiX NPob rpagyvpoBOHHOIO
pacTsopa unu akcTpakTa. KoHTponb OCyl(EeCTBASAIOT ripy NPOBeASHMM rPafyvMpoBKy, rpu
NepVOANYECKOM KOHTPONE rpafymnpoBOYHbIX KOIDMULMEHTOB, a Taloke NPU BhINONHeHWH
W3MepeHUiA.

PesynbTar KOHTPONA NPU3HAETCH NONOXKUTENbHLIM NPY BLINOMHEHUU YCNOBUS



EE‘“H—I{"“"'—-IOOSIS% ) (8)

A€ Hmex - MBKCUMANLHAS BLICOTA XPOMATOrPahuIecKoro nuka, MM;
Humin - MMHUManNbLHaR BLICOTA XPOMATOrpau4eckoro Nuka, M,

H - cpegHee apudmeTvyeckoe 3HaYeHWe BbICOTHI MWKOB MNpU BBOAE TPeX
napannensHbix NPoB rpaayMpoOBOYHOro PAcTBOpA UMM 3KCTPaKTa.

11.2. Kosmpons cxodumMocmu 2padyuposoyHbIX Ko3aghebuyueHmos.

KoHTponupyembiM napameTpom fABNSIETCA pasmax rpagyvpoBOYHbIX
KO3(PhULIMEHTOB OTHOCUTENbHO CPeAHEB3BELIEHHOr0 3HaveHua. KavecTso rpaayvposku
CYUTAKOT YAOBNETBOPUTENBHBIM MPU BbIMOMHEHNN YCNOBUS:

K_w_“_.KmE_.loogls% , (9

KoHTponb NpoBoasT kexkAbliA pas npu MOCTPOeHWN rPafypOBOYHOW 3aBUCMMOCTH.
Ecnu ycnosue (9) He BBINOMKAETCH, TO NPOBOAAT Neperpaayvposky npubopa ( cM.
Tawke [NpunoxeHue 1).

11.3. Mepuoduveckud KOHMPO#b cmabunsHocmu 2padyuposoyHol
Xapakmepucmuku.

KoHTponb NPOBOART He pexe OAHOro pa3sa B KBapTar, a Taloke Npu CMEHE KONOHKK,
npoMbiBKE AeTekTopa W T.n. Yactora KoHTpons MoxeT Gbme yBenudeHa npu Gorbluoih
VHTeHCUBHOCTU paboTsbl npybopa. KoHTponk NPOBOAAT NO pacTBOpPaM, NPUIOTOBNEHHbLIM
B cooTBeTCTBUM € N.7.3. cnonb3ayloT ABa pacTBopa, B KOTOPbIX MACCOBbLIE KOHLEHTpaLuu
onpefenseMbix BELeCTB HAaXOASTCA B Ha4ane u KoHue patodero guanasoHa. Kakabiv
pacTeop BBOAAT B Xxpomatorpad Tpu pasa. OOpabotky pesynbTaroB NPOBOAAT B
coorsetcTemu c . 10.

PesynbTarhb! KOHTPONA CHATAIOT MONOXUTENBHLIMA NP BLIMOMHEHUW YCNIOBUA:

K_-K
QK -100 <15 %, (10)

rae K - paHee yCTaHOBfIEHHOE 3Ha4eHne rpagynpoBOYHOro KO3 hULUEHTE;

Hg
Kg -~ BbiuncnsatoT no coopmyne Kg = :
9 g Cq

Hg-cpearee 3HaueHve BbICOTHI MKa OMPEAENseMOro BeLecTsa (M%) 8

WUCMOML3yEeMOM MPK KOHTPONE G-OM PACTBOPE C MACCOBOM KOHUeHTpauuen Cy (Mricv)
g=1,2.
Mpu oTpuuaTenbHbIX pe3ynbTarax KOHTPONnA Heobxoaumo NPoBeCTU rPagynposky
npuBopa B cooTsercTBMM € N. 7.3.
Mpun  nocrpoeHuu rPagyvMpoBOMHON XapakTepucTukM B  COOTBETCTBMM C

Npunoxernem 1 KOHTpONb CTaBUMBLHOCTM TPAAYVPOBOYHONI XapaKTepPUCTVUKA NPOBOAAT
o Mpunoxexuto 1.



11.4. KoHmporns cxoduMocmu u noepewHoCmu pe3yibmamos U3MepeHud.

KoHTpONb OCYLUECTBIIRETCA HA STane OCBOEHUS] METOAUKM U Nepuoanyecku, nubo
no TpeboBaHUIO OPraHu3aLi, KOTOpas KOHTPONUpyeT nabopaTtopuio, NPUMEHSHOLLYIO
HacTOALLYIO METOAUKY.

KoHTpons OCywiecTBRsOT nyTéM adanu3a MOAENsHOW CMecu AekaH-a3orT,
MPUrOTOBNEHHOW Ha aTTeCTOBaHHOM B YCTaHOBNEHHOM nopsake TepMoanddy3MoHHOM
reHeparope, YKOMNIEeKTOBaHHOM MCTouHuKamy Mukponotoka WBAN. 419319.013 TYy-95.
KoHueHTpaLmn onpegenseMbix BELEeCTB B CMECU ROMKHa HaxoauTLCS B AvanasoHe MBU
W yCTaHaBNMBAaeTCsl C OTHOCUMTENLHOWN NMOrpewHocT 0 He 6onee + 8 %.. Mpu KoHTpone
nposogaT ot6op v aHanu3 (Npy OAWHAKOBBIX YCMOBUSIX) ABYX NapannenbHbix npod.
Wamepenve u 06paboTka pe3ynsTaToB NPOBOAATCH B COOTBETCTBMM C n.N. 9,10 MeToankw.
PesynbTarhbi KOHTPONA CYATAIOT NONOXATENbHBIMUA NPY BbINONHEHWW YCROBUIA:

|Xizm1"xizm2| 10,5(Xizm1 + Xizmz) x100<20%,

Pnom=Xizm| 400 < 250
Xnom

rAe Xizm, Xnom- COOTBETCTBEHHO U3MEPEHHOE U 38AaHHOe 3HaUeHNA KOHLeHTpauwii.
12. OhopmnerHne pesynsTaTroB U3MepeHui

PeaynbTaT uamepeHus OKpYrmsieTes A0 2-X 3Havaumx yndp 1 3anuchiBaeTtcs B
Buge:

(X £0,25X ) mriM’



Mpunoxenwve 1.

[NocTpoeHie 1 KOHTPOsb CTaBUNBEHOCTY MPaAYUPOBOYHON XapaKTePUCTHKY,
He Npoxoasulei Yepes Horb.

1. MNpu HapyLeHun yenosmi n. 11.2 rpagyvipoBOYHas xapakTepucTuka CTpouTcs B
BURE:

H=a+b(C-¢),
rae
SelH ;
;= i=)
SH'

Ouenkvt K03 HUUMEHTOB onpeaensioT No dhopmynam:

SUH  3(C-9/E
a=1£L Vb=
YH' (G- xH

i=1

2. TpapynpoBka Npu3HaeTCst NPaBUILHON, CI

J—%Z(E, —a-b(C, —c))*/ Hi x100<10 %.
-

B npoTUBHOM Crnyuae BbINONHAIOT NeperpaayvpoBKy B COOTBETCTBUM C N.7.3.
3. PeaynbTarhl KOHTPONA CTabunbHOCTVM rpafyMpOBOYHON  XapaKTepuCTUKu
NPU3HAKOTCR NONOXUTENBHBIM, ECNW:

Hy—a-b(C,~c)
| a+b(C,-0)

x100<10 %,

B npoTuBHOM Criydae NPoBOAST NEPErPaayMpoBKY B COOTBETCTEBMM C N.1 Npunoxenms 1.



Puc. 1. XPOMATOIPAMMA T'A30BO¥ CMECH KEPOCHHA:
1- xepocuH, 2- uMeTHnGOpMamMAL (pacreopurent).
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MeTpoJsioruyeckHe XapaKTepHCTHUKH METORWKH

AvanazoH H3MepeHUH MAacCOBOW KOHleHTpaijMH KepoCHHa B INPOMBIUJIEH-
HeX Bebpocax oT 1,0 go 15000 MF/MS.

Tpanulis OTHOCUTENbHOR MOTPEWHOCTH PpPes3yAbTaTOB usMepenuh t 25%
np¥ noBepuTenbHON BeposTHOCTH 0,95,

JonyckaeMoe pacxoxieHue pes3y/ibTaToOB H3MEepeHHH OTHOCHTEeAbHO
CpefHero, MOoNy4YeHHHX H& HASHTHUYHBX npobfax B pasHux faboparopusax 35 %

HopMaTHUBH OfEpaTUBHOLO KOHTPOJA TOYHOCTH pPesy/1bTaTOB HMAMEPEeHWH.

HopMaTHB KOHTPO/S CXOAMMOCTH BBIXOHHBX CHIHa/nA0B xpoMarorpada (B
cooTB. ¢ 1. 11.1 MBHU): pgonycKaeMuit OTHOCHTENLHHA pasMax BHXOIHHX
CUTHaNoB XpoMaTorpada Npu napaanenbHon Bsoje npob (P = 0,35) - 15 %,

HopMaTHB KOHTPO/IS CXGAMMOCTH TCpPaiyUpOBOYRMX KodpdULUUEHTOB (B
cooTB. € n.11.2 MBU): pgonyckaeMufi pazMax TpagyHpoBOYHLX KosaddHLUHeH-
TOB OTHOCHUTE/bHO CpefHEeB3BelleHHoro 3HaveHus (P = 0,95) - 15 X%.

HopMaTHB KOHTPOJS CTaAOH/ILHOCTH I'PAJYHPOBOYHON XapaKTEPHCTUKHU (B
cooTB. ¢ n.11.3 MBU): pgonycKaeMoe OTHOCHTENbHOE OTKJ/IOHEHWE TMNOoJAYy4YeH-
HBIX rPagyMpOBOYHHX KosbddHLHUeHTOB OT paHee ycTaHoBaeHHoro (P=0,95) -
15 %.

HopMaTHUBH KQHTPO/S CXOAMMOCTH U MOrPeWHOCTU pel3ynhTaTOB H3Mepe-
HUH Ha Moze/ibHOW razoBON cMecH (B cooTB. C f1.11.4 MBU): OonyckaeMbd
OTHOCUTE/bHHII pasMax pes3ynbTAaTOB H3MEpPeHUR A5 napajdesbHHX Npob Mo-
BeAbHOW CcMecu -~ 20 % [OnNyckaeMoe OTKAOHeHHE U3IMepeHHHX 3HAueHUR
KOHUeHTpPauuh oT sapaHHux (P = 0,95) - 25%.

NpuMeyaure. Iipyd rpaZyHpoBKke Xpomartorpaga B COOTBETCTBHM C NpU-~
NOXeHHEeM 1 UCNoab3ylT HOPMATUBE COCL/ACHO YKa3aHHOMY MPHJ/IOKEHMIO.

.ﬂfiéy

;f:::::::> T .P.HEeXUXOBCKUA

BeA. Hay4yHHA COTPYHHHK



depnepansHoOe rocynapcrseHHoe
yHWUTapHoe npeanpuaTie «Bcepoccunckui
Hay4HO-NCCNefoBaTENLCKUA UHCTUTYT
meTponoruu uMm. .M. Menaeneesa»

oYy «BHANMM um. O.U.Menpgeneesa»

198005, Canxr-NeTtepbypr, Mockoscxuit np., 19
Ten. 251-76-01, dakc 113-01-14
e-mail: info@vniim.ru, http//www.vniim.ru
OKMO 02566450
Hupexropy Hayuno-

/dy:[f’.f 2et/ e 2{//(;_// 4’/# HCCHELOBATENIBCKOID HHCTHTYTE

oxpaHrbl aTMOCchepHOro BO3AYyXa

Ha Ne J,@%’f Dor 2605 L0 HIDI Armocepa

Munsiesy B.B.

1r 1
Ha Ne 178/133-09 or 05.03.02

IlactosiummM MHCHMOM CHHMAETCA OrpaHHueHie CPOKa ASHiCTBHS HHXKE nepe-
HHCHIEHHDbIX CBRUCTENDLCTB O MC’I'pOJlOI'H‘lCUKU;’l &rrecralid MCTOUHK BbiIIOJIHCHNA
H3MEPEHUHA:

Ne 2420/788-96/0782 o1 23.12.96 (Meroumka xpomarorpadHUECKOIO U3MEPEHIN
KOHLEHTpaUMH GeH3HRa, YaHT-CITHPiHTa H COJIbBEHTA B MPOMBILIJICHHBIX BbIOpOcax ¢©
HCIOAB30BAHHEM OXHOPA3OBOIO 11posuwIGUPHIKE),

N2 2420/789-96/0783 or 23.12.96 ( Merouuka rasoxpomarorpadnueckoro uimepe-
HIY KOHLEHIPALMH aUETOHA, I1aH0ua, Gy raHosa, Toiyons, srnaauerara, Oy runaue-
TaTa, M30aMHIIALETaTa, STHILIEIO30bBa, H LIHKIOreKCAHOHA B MPOMBILLUTEHHBIX 85I
Gpocax ¢ HCIO/L3VBAHHEM YHHBEPCAIbHOIO OAHOPE30BOLO IPOLLVTOOPHKKA)

Ne 2420/750-96/0784 or 23.12.96 (Meroamka 1a30xpomarorpapnueckoro namepenms
KOHUEHTPaLKK GEH30.1a, TOMLYOa, KCHIOUOB M CIHPONA B POMBILUNEHHBIX BbIOPOCX
CHCITO/1630BaHHEM YHHBEPCAJIBHOTO OHOPA30BOro NoSooTOOPHHKA),

Nt 2420/282-97/0282 or 18.04.97 (MBH onpeuencHns 1MOKCHAL CEPbL B IPOMbIL-
iennbix suibpocax s armocdepy o1 korensbubix, TOL, TP3C u Apyrex TOmMBOCKH-
IAIOL(MX arPeratos),

Ne 2420/281-97/0281 ot 18.04.97 (Meronuka sbITONHEHUA H3MEPEHHH KOHIIERTPA-
WHH CyMMbl OKMCIIOB 3013 B OPraHM30sanHbiX BoiGpocax KoTenstbix, TOLL u IP3C),
Ne 2420/78-97/078 or 30.01.97 (Meiv:ika xpomarorpadiueckOio HIMEPEIIA Mac-
COBOH KOHUEHTPAUNK KEPOCHHA B 11POMBILLIEHHDBIX BHIOPOCAX C NCIIO0NB3OBAHHEM
YHHBEPCANBHOIO OAAHOPA30BOro APOSVOTBOPHHKA),

Ne 2420/280-97/0280 or 18.64.97 (Merouuka BbINOAHEHNS HIMEPEHHHA KOHUEHTDA-
1 OKCHAA YrNEPOAa OT HCTOUIIHMKOB CKHMANNA OPratiuecKOro TOMANBA ra3oxpo-
MaTorpadHYECKMM METOAOM),

N2 2420/58-97 or 22.12.97 (MeToAHKA BHINOAHEHHA H3MEPEHKIT MACCOBOH
NOHRCHIPAUHH Mapmuua H €10 COC,LLMHdHllﬁ B HCTO4YHUKAX 381'PASHEHNA 'd'lMOC(.lJcpbl
$OTOMETPHYECKHM METOUOM)

3aM. UMPEKTOPA-KOOPUHHATOP HAUDPABICH N
NO METPONOrHYECKOMY O0eCneHeHHI0 & 0GnacT
PI3HKO-XHMHYECKHX HIMEPEHHH

== J1.A Kononeibko
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OEINEPAJIBHAS CITVIKBA T1O 9KOJIOMYECKOMY, TEXHOJIOTMYECKOMY
H ATOMHOMY HAJI30PY

Hay4Ho-HCC/IEAOBATENLCKHH HHCTHTYT 0XpaHbl aTMoc(epHOro Bo3ayxa
HHUMH Atmocdepa

YTBEPXIAIO:

B.b. Munses

JlomonHeHus U U3MEHEeHHUs

Kk «MeToanke XpoMaTorpagHIECKOro H3MEPCHHS MACCOBOH KOHLEHTPAUNH KEPOCHHA B
MPOMBIMLICHHBIX BLIGPOCAX ¢ HCMOJIL3OBAIIMCM YHHBEPCAJIbLHOT0 O{HOPA30BOro
npobooTréopuuica» MU & 13.1.6-97

B coorBerctBun ¢ I'OCT P HCO 5725 - 2002 «TouHocTb (MpaBUABHOCTH H
NPEUM3HOHHOCTb) METONOB M PE3YJILTATOB H3MCPCHHI) IIHXKE MEPEUACTCHHBIC pa3fessl
METOIMKH YUTATh B CJCAYIOEH peaaKiuui:

1. XapakTepHCTHKH MOrPEImIHOCTH H3Mepenuii

Pacumpennas HeonpeaeneHHOCTh U3Mepennii (npu koadduuuente oxsara 2): 0,25 X, rae
X — pesynbTar H3MEpEHHi MaccoBOH KOHUEHTPAUMH KEPOCHHA, Mr/M.
Ilpumeuanue: yKa3aHnHas HEONPEOENCHIIOCIb  U3Mepenull  COOmGEmCmeyem  panuyam
omuocumenvrotl nozpewnocmu 25 % npu docepumeiasnoil geposmmuocmu 0,95,

11. KoHTPOIb TOYHOCTH PE3YJIbTATOB H3MCPEHHIH

11.1 IIpoBepka NPHEMIEMOCTH BLIXOAMLIX CHIHANOB Xpomartorpada, fOAY4YEHHBIX B
YCHOBHAX MOBTOPAEMOCTH.

KoHTponupyeMbIM napamMerpoM SIBSETCS pa3Max BBIXOAHBIX CHTHanOB xpomatorpada
NpH BBOJAX TPeX MapawieNbHBIX Npo6 rpagyMpoBOUIIOro pacTBOpa MK JKcTpakTa. [IpoBepky
OCYWECTBAMIOT MPH  NPOBEACHWH  IPajyHpPOBKH, TNpH  TEPHOAUYECKOH  MpoBepke
rpafyHpOBOYHBIX KOI(PQHIHEHTOB, a TAIKE NPH BLHIOIHEHHH H3MEPEHHA.

Pe3ynbTaT npoBepKH NPH3HAETCA NPHEMICMBIM MPH BLITOIHEHHH YCIOBUS:

How —Huw 100 < d, . @®)
H

rae:
Hipax- MaKCHMaNIbHaA BBICOTA XPOMATOrPa)MUECKOro IiKa, MM;
Hpin- MEHEMaJIBHAS! BBICOTA XPOMATOrPapUUECKOro miKa, MM:
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H - cpennee apudmerryeckoe 3HaYCHHE BBICOThL MHKOB NMPU BBOIE TpeX NMApANeNbHEIX pod
rpazydpoBOYHOrO pacTBOPA HIIH IKCTPAKTA, MM;

dy - HOPMATHB B OTHOCHMTEJBHOH QopMe (ONycKaeMOe PacXOXAEHHE Pe3yNbTaTOB H3MEPEHHUIA),
COOTBETCTBYIOWHIT BepoaTHocTH 0,95;

d, =15 %.

11.2 TlpoBepka npHeMneMOCTH rpauyHPOBOMHOH XapaKTEPHCTHKH, MOJYYEHHOH B
YCHOBHAX MOBTOPAESMOCTH.

KOHTPONHpYEMBIM NApPaMETPOM ABJACTCH Pa3Max TPAaNYMPOBOYHBIX KOIPPUUKEHTOB
OTHOCHTEJIbHO CPeJHEB3BEIICHHOrO 3HauenHA. [pagyHpoBOHHAA XapaKTEPHCTHKA MPH3HAETCA
fipHEMIIeMOi PH BEIMONHEHUH YCIOBHS:

K. —K.
IImXI_{‘ min . loo S ([K (9)
rae: dg - HOpMaTHB KOHTPOJIA B OTHOCHTENbLHGIT Qopme, %;
dg =15 %.

[TpoBepKy NPOBORAT K& ALl pa3 NPH NOCTPOSHUH IPALYHPOBOYHOH 3aBHCHMOCTH.
Ecnu ycnosue (9) He BBINONHAETCHA, TO NPOBOUAT MEperpafyupoBKy NpuGopa (cM. Taike
[punoxenue [).

11.3 [leproauyeckuit KOHTPOABL rPaLyHPOBOUHOH XAPAKTEPHCTHKH.

KoHTposib mPOBOAAT HE pexc OZHOTO pa3a B KBapTal, @ TAaKkKe IPH CMEHE KOJOHKH,
NpoMbIBKE Jetekropa H T.t. Yactora wourpons moxer ObITh yBeNHueHa upd GosbLioi
MHTEHCHBHOCTH paboTsl mpubopa. Kourposh nposBOoAsT Mo pacTBOPaM, MPHUIOTOBAEHHBIM B
coorsercTBHM ¢ M.7.3. Hcnmomesyior jsa pacrsopa, B KOTOPHIX MAacCOBBIE KOHLEHTPAUHH
onpenenseMbiX BELICCTB HAXOAATCA B Hauane W koHue pabodvero amanazona. Kaxapiii pactsop
BBOJAT B Xpomarorpad Tpu paza. O6paboTKy. pe3ynbTaTos NPOBOAAT B COOTBETCTBUH ¢ 11. 10.

Pe3ynpTaTel KOHTPOMS CHUTAIOT MONOMKHTEHALHLIMU MPH BHIMOTHEHHU YCIOBHS:

K,-K
—£_.100<d, (10)

rxe K - paHee yCTaHOBJICHHOE 3HAYEHHE MPALYHPOBOUHOro Ko3QduuueHTa;

L

K, - seraucnsior no gopmyne K, = 1; ;
¥

H, - cpeaHee 3HA4YCHHE BHICOTH MHUKA ONPEUENAEMOrO BeMecTBA (MM) B HCIONB3YEMOM [TPH
KOHTpOJIE g-OM pacTBope ¢ MaccoBol konueurpauuer C, (mr/em’),
g=1,2;
K; - HOpMaTHB KOHTpONS B OTHOCHTENLUOH (OpMC (ZOMYCTHMOE PACXOXICHHE pe3ybTara
H3MEPEHHS C OMOPHBIM 3HAUCHHEM), COOTBETCTBYIOWMIT BeposTHOCTH 0,95;
K =15 %.

[Ipy OTPHIATENBHBIX pE3YNbTaTaX KOHTPOJA HEOOXOAUMO [POBECTH [paidyHpOBKY
npubopa B cooTseTcTBHM Cc I 7.3,

[pi NOCTPOECHUH rPamyHpOBOUHON XapAKTEPHCTHKH B COOTBETCTBHM ¢ [IpunoxerHuem 1
KOHTPOIIb CTaGHIIBHOCTH MPafyHPOBOUIOH XAPUKTEPHCTUKH (POBOIAT o [Tpunoxenuio 1.

10.4. KoHTponb NPHEMAEMOCTH H [PABHILHOCTH PE3YNLTATOB H3MEPEHHH MaccoBoi
KOHUEHTPALUHH OMpPeReIseMbIX BEWIECTB.

KoHTpons OCYUIECTBASETCH HA JTANE OCBOCHHS METOAMKH H NEPHOMMYECKH, HOO mo
TpeGOBaHHIO OpraHU3alHH, KOTOPas KOHTPONIHPYCT nabOPaTOPHIO, NPUMEHAIOLLYIO HACTOALLYIO
MCTOLHUKY.
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KOHTpOJlb OCYWICCTBIAIOT  LYTCM Al MOJCJIbHOH CMECH, [PHUrOTOBJIEHHOH Ha

aTTECTOBAHHOM B ycTamowiciniom  nopsike  Tepmoud¢y3sHOHHOM — reHeparope,
YKOMILTEKTOBaHHOM HcToutnkamu muxponorors WUBSIL 419319.013 TY-95. Konuentpauus
KEPOCHHA B CMECH JXO/DKHA naxortnen 8 Jutanasone MBH w  ycramasnupaercs ¢

OTHOCHTENIBHOM NOrpelHoCTLIO e Gojtee + & Y. [Tpy kouTposie MpoBOAAT OTOOp 1 aHanus (Mpu
OJNHMHAKOBEIX YCNOBHSX) AvyxX uapaucnsinx 1upo6. Mamepenne u obpabotka pe3ynbTaToB
TIPOBOAATCA B COOTBETCTBHH ¢ i1ui. 9,10 MCTOUHKH, Pe3ynbTaThl  KOHTPONS  CHHTAIOT
[TONIOKHTENbHBIMH TIPH BBITIOJIHCHHIL YChonuii:

IX /\I/:m-’ I/U'S("\!r:ml + ’\'::mz )' lOOéKA ’

izmd

|_)_(,".__"\W'| J00 2K,

X
rae:

Xizms Xnom= COOTBETCTBEHHO M3MEPEHHOE 11 B LUIIO¢ SHANUCH IS KOHUCHTPALHIH;

K« - HOpMaTHB KOHTPOJNS B OTHOCHTENLION (hupMe (MONYCTHMOE PacXOdXIEHHE pe3yjbTaToB
H3MepeHHH), cooTBeTCTBYIOWMIT BepositrocTH (0,935,

Ky=20 %,

K, - HOpMaTHB KOHTPONS B OTHOCHTCALHON (opMe (LONYCTHMOC PacXoXACHHE pe3ynbrara
H3MEPEHHH ¢ OMOPHBIM 3HAYCHHEM), CooTeTCTBYIOUMI nepostiHocTy 0,95;

Ko= 25 %.

[lpu niocrositioli paboTe PEKOMEHUYCTCS PEerHeTpHPOBaThL pe3yNLTaTel KOHTpONs Ha
KOHTPONGHLIX Kaprax, pykosouctsyscu [FOCT P HCO 5725-6-2002. B ostoM ciyvae
HOPMATHBLL, yKasanubie 8 MBH, Henonusylor s kauectne liepuoHadaibibIX (peaesion KeicTpus,
KOTOPLIC 3ATCM KOPPEKTHPYIOT MO HAKOIICHILIM 13 1a00PaTOpHH DAHHLIM,
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