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Hapanue 2001 r HIOT 30.1:2:3.68-2009

1 OBJACTSh DPUMEHEHMS

Hacroammii  HOpMaTHBHBIH  HOKYMEHT  YCTAHaBIIMBaeT  METORUKY
Ka4YeCTBEHHOTO M KOJIMYECTBEHHOT'O XMMUYECKOr0 aHau3a Npos MUTEEBHIX (B TOM
ypcne pachacoBaHHEIX B €MKOCTH), MPUPOIHEIX (B TOM 4MCIe MOBEPXHOCTHHIX M
[IOA3EMHBIX HMCTOYHHKOB BOHOCHAOMEHMA) H CTOYHBIX BoX (B TOM dHCIE
OUMIIEHHBIX M JIMBHEBBIX) € LENBI0 H3MEPEHHS MAaCCOBLIX KOHIIEHTpalmii
OpraBMYECKHX COeRMHeHH cpeHeH eTydecTH.

[IpumMeganue ~ Opranmdeckuc COCIWHEHMA YCHOBHO HEAATCA Ha HBE TPYMIEL
OTHeceHHE TeX WIH HHBIX COCOUHEHMM K TpyINie JICTY'MX BeImecrB IWIH IPYIe BEMECTB
cpemHell neTydecTH (mONMyNeTywHE) OCHOBBIBAETCH HA ra3oXpoMarorpadEyeckdX NAHHEBIX.
CoenmBeEns CIMTAIOTCA NETYIHMH, CCTH MX MOXHO aHATM3UPOBAaTh MECTOJOM CTDHINTAHTA C
[IPOME)XYTOYHBIM KOHIICHTpHpoBaHMeM B jnoBymke (merox P&T). Ecmu mpomyska MeHee
3¢ dexTHBHA BCACACTBUEC HU3KOrO JABICHHS NapOB ONpEACHACMbBIX OPraHMIECKHX BEIMIECTB, TO
BEINECTBA MPHIMCIIOT K FPyINIE CPemHEH jieTydecTd. B cooTBeTcTBMM © 3THM NPHHIMIIOM
HIDKCYKA3aHHEIE OPraHYYCCKHEC COCHMHCHHA OTHOCATCA K TIpYINle COCOWMHCHME CpemHeH
NETYIECTR.

IMepeueHs oOmNpexenieMBX COECAMHEHHH W JHANA30HEI
MacCOBBIX KOHIIEHTpalyii peACTaBiieHs! B Tabnuie 1.

HU3MEPACMBIX

KayecTBeHHoe omnpenencHne NpOBOAWTCA B AMamnasoHe Macc oT 35 mo
500 a.e.Mm.

brok-cxema aHanuM3a, ©NpEAENBHO  JONMYCTHMBIE KOHICHTpAaUMH H
IOMOJIHUTENEHBIE CBeleHUs 00 OIpeaeieMBIX COCHUHEHHUIX TNpUBENEHH B
ITpunoxenmix 1-3.

Taéawuual - [lepeyeHr U AUANA30HLI H3MEPEeHUS ONpeleIsieMbIX
OpraHMYecKHX coeauHeHHu

Homep | HaumeHOBaHHE OpraHHYeCKOro Juana3oHel H3MepeHHi
COENIHHCHUA Mr/am’
1 AHWIHH 0,0002~10,2
2 BeHnszoTuason 0,00005 -0,001
3 I'excaxyopOyTagues 0,0002-0,2
4 [excaxJTIOpHHMKIIONEHTaNUEH 0,0002 -0,2
5 I'excaxyiopataH 0,0002-0,2
6 I'eocMuH 0,000002 — 0,001
7 JexaHans 0,0002 -0,2
8 2.,4-ITunutpoTtosyon 0,0002-0,2
9 2,4-Tuautpodenon 0,01-1,0
10 1,2-Jluxnop6enzon 0,0002 -0,2
11 1,3-Hmwaopbenson 0,0002 -0,2
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Homep | HauMmeHoBaH#e OpraHM4ecKoOro JluanazoHs! u3MepeHuH
COeIMHEHHUS mr/am’
12 1,4-uxnopbenson 0,0002-0,2
13 Jimciopbensonst (cymma) 0,0002 -0,2
14 2-Metumzo60pHeon 0,000002 — 0,001
15 2-MeTwimeHTeHoH 0,0002 - 0,2
16 Hutpobenzon 0,0002-0,2
17 N-Hutpo3zonudernnamun 0,0002 - 0,2
18 2-Hutpodenon 0,001-0,2
19  |4-Hurpodenon 0,01-1,0
20 1,2,3-Tpuxnop6enson 0,0002 - 0,2
21 1,2,4-Tpuxnop6enzon 0,0002 -0,2
22 1,3,5-Tpuxnop6enzon 0,0002 -0,2
23 Tpuxnop6eH30Is! (CyMMa) 0,0002-0,2
24 2-Xnopuadtanus 0,0002-0,2
25 Xnopodoc 0,0001-0,1
26 BytunGensundranar 0,0002-1,0
27 | Dubymwidranar 0,0002-1,0
28 Junzo6ytundranar 0,0002 - 3,0
29 Jumernndranar 0,0002-0,2
30 Juoxtwndranar 0,0002 -3,0
31 JustundTanar 0,0002 - 3,0
32 Ju(2-atrnrexcun)dranar 0,0002-0,2
33 Oranars! (cymMMma) 0,0002-3,0
2 HOPMATHUBHBIE CCBLIKHA

I'OCT 5556-81 Bara MemuuuHcKas rurpockonuueckas. TexHudecKue
YCIIOBHA.

T'OCT P 53228-2008 Becr HeaBTOMaTHueckoro medcreus. Yacrs 1.
MeTtponoruyeckue u TeXHHYecKue TpeboBanus. McnsiTanus.

T'OCT 6709-72 Bona nucTiwutHpoBanHas. TeXHHUECKHE YCIOBH.

I'OCT P 52501-2005 Bona asnsn nabGopatopHoro aHamusa. TeXHHYECKHeE
YCIOBHUSA.

I'OCT 27384-2002 Boma. HopMsl norpemHocteit u3MepeHuil nokasarenei
COCTaBa M CBOHCTB.

3A0 «POCA»: ODXMA, @afin: HAMN_ 30_68_2009_ nomyn_oprecmectsa_2011 Hamenenun: 30.12.201 1
‘CexTop xpomatorpaduu Crp. 233 Mesam: 30.12.2011
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T'OCT P 51592-2000 Bona. O6mue TpeboBanus k oTbopy npoo.

T'OCT P 51593-2000 Bona nutseBas. Orbop npob.

I'OCT 28311-89 [losatopsl MemuIMHCKME JabGoparopubie. OOume
TeXHHUYECKHe TpeGOBaHU U METOb! HCIIBITAHUIA.

I'OCT 1770-74 Tlocyna MepHas nabopaTopHas CTeIiHHas. L{unuHApsl,
MEH3YpKH, Kost6bl, nnpobupku. Obmue TeXHUYECKHE YCIIOBHA.

TOCT 2922791 TIlocyma nabopatopHas cTewidHHasd. [lumerku
rpanyupoBanHbie. Yacts 1. Obmue TpeboBaHms.

I'OCT 25336-82 Ilocyna u obopynoBaime J1abopaTOpHBIC CTEKIISHHEIE.
Tunsl, OCHOBHEIE IIAPAMETPHI U Pa3Mepsbl.

I'OCT 14262-78 PeaxtuBrl. Kucmora cepHat oco6o#f HHCTOTEL
TexHuYecKUe yCIOBUA.

T'OCT 6995-77 Peaktussl. Meranon-aa. TexHU4ecKue YCIIOBHA.

I'OCT 4328-77 PeaktuBsl. Hatpus ruipookuch. TeXHUUECKUE YCIOBHA.

T'OCT 4166-76 Peaxtussl. Hatpuit cepHokucibIi. TexHuyeckue yclnoBus.

TOCT 244-76 Peakrussl. Harpus THOCYnb(aT KpHCTAILTHIECKMIL.
TeXHHIECKHE YCIOBHU. :

I'OCT 12.1.007-76 Cuctema cranmaproB Oe3omacHOCTH TpyXa. BpenHeie
BemiecTBa. Knnaccuukauusi u odmue tpeboraHmus 6€30NacHOCTH.

I'OCT P 12.1.019-2009. Cucrema craHmapToB 6€30MmacHOCTH TpYJAa.
OnextpobesonacHocTs. O6mue TpeGoBaHNA U HOMEHKIIATYpa BUNOR 3aIIUTEL.

IFOCT 12.0.004-90 Cucrema craHgapToB 6€30MaCHOCTH  TpPYyJa.
Opraxuszaunug o6yqaeHus 6e3onacHocTd TpyAa. OGmue MoNoXeH .

T'OCT 12.1.004-91 CucreMa craHmapToB Ge3omacHoCTH Tpyaa. Iloxapuas
6ezomacHocTs. O6mue TpeboBanms.

T'OCT 12.4.009-83 Cuctema cranaaproB 6e30macHOCTH Tpyna. IloxapHas
TeXHHKA JUIA1 3aUThl 00beKTOB. OCHOBHEIE BUIBI. PasMeleHne H 00CITy KUBaHHE.

I'OCT P HCO 5725-6-2002. TouHoCTh (NPaBWIBHOCTD M NMPELU3UOHHOCTH)
METOHOB M pe3ynpTaToB H3MepeHuil. Yacts 6. HMcmonb3oBaHue 3HAYEHUH
TOYHOCTH.

lNpumevsanue—Ecau CChUIOTHBIH CTAaHApT 3aMCHEH (W3MEHCH), TO CleHayer
PYKOBOACTBOBATHCH 3aMEHMIOMMM (M3MEHEHHBIM) CTaHAapToM. ECIH CCBUTOWHELI CTaHIapT
orMeHeH Oe3 3aMCHBI, TO [OJIOKCHHUC, B KOTOPOM JaHa CChUIKA HAa HEro, MPUMEHACTCA B 9aCTH,
HE 3aTParuBarOIMEH 3Ty CCBUIKY.

3 IPMIIMCAHHBIE XAPAKTEPUCTUKHA ITIOKA3ATEJIENA
TOYHOCTH U3SMEPEHUI

Hacrosmas MeTouka o6ecrieyuBaeT MOMyIeHNE PE3YIbTAaTOB U3MEPEHHI C
[IOKA3aTe/IMM TOYHOCTH, HE MpEBBIUIAIOIHMHA 3HAYECHUHM, NPUBENEHHHIX B
Tabnuue 2. IIpunucadHbIE MOTPEMIHOCTH H3MEPEHHil He NpPEeBHIIAT HOPMBI
norpemHocTeH, ycranoeneHHslx TOCT 27384.

3A0 «POCA» OOXMA, Datin: HAM_ 30_68_2009_ nonyn_oprecmectsa_2011 Hamenenns: 30.12.2011
Cexrop xpomaTorpadim Crp. 3/33 Megars: 30.12.2014
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Ta6uxuua 2 - Inanazon usMepenmii, 3HaueHMs MIOKa3aTedell TOUHOCTH,
BOCHPOH3BOJAHMOCTH U MOBTOPSIEMOCTH

Juanaion u3MepsaeMbIX IlokazaTenn Moxka3zarenn Iloka3zaTean
KOHUECHTpauuii, MOBTOPAEMOCTH BOCNPOUIBOAMMOCTH TOYHOCTH
mr/am’ (cTranpaprHoe (cranpapTroe (rpanuns
OTKJIOHEHHE OTKJIOHEHHE OTHOCHTENbHOIK
NOBTOPAEMOCTH), | BOCHPOM3BOAMMOCTM) NOrpelHOCTH
Gr, % OR, % npu P=0,95),
+ 5, %
AHnmn
ot 0,0002 5o 0,001 Brur. 14 20 42
ci. 0,001 1o 0,2 B 9 12 25
Bensotnazon
ot 0,00005 o 0,0001 Bx. 21 30 60
cg. 0,0001 o 0,001 Bk 15 21 42
ByrunGersundgranar
ot 0,0002 no 0,01 Bxur. 30 35 70
ce. 0,01 10 0,1 BKII. 20 25 50
¢B. 0,1 5o 1 BKIL 12 14 29
[excaxnopOyramaen
ot 0,0002 o 0,001 Bxn. 13 19 39
cB. 0,001 po 0,01 Bk 11 15 31
cB. 0,01 50 0,2 BKI. 10 13 27
FexcaxnopmxIoneHTamMEH
ot 0,0002 no 0,001 Bror. 13 18 37
cB. 0,001 no 0,01 Bk 11 15 31
cB. 0,01 10 0,2 BKIL 8 11 23
Fexcaxuoparan
ot 0,0002 no 0,001 Bxur. 13 19 39
¢B. 0,001 no 0,01 exi. 11 15 31
cB. 0,01 10 0,2 BRI 10 13 27
TeocMun
ot 0,000002 mo 0,0001 Bxn. 21 30 60
¢B. 0,0001 mo 0,001 Bxn. 15 21 42
Jexanarn
ot 0,0002 no 0,001 Bx1. 17 20,5 4]
¢B. 0,001 mo 0,01 Bk 13 18 36
cB. 0,01 10 0,2 BKIL 8 12,5 25
Jubytrndranar
ot 0,0002 no 0,01 Bx. 21 30 60
¢B. 0,01 m0 0,1 BrUL. 17 25,5 51
cB. 0,1 o 1 Bk, 10 14,5 29
Jmsobyrundranar
ot 0,0002 no 0,01 Bk 25 35 70
cB. 0,01 1o 0,1 B 18 26 52
c. 0,1 50 3 L. 11 15 30
Jumerwidranar
ot 0,0002 no 0,001 BxJ1. 12 18 37
cs. 0,001 mo 0,01 Bxn. 10 14 29
cB. 0,01 10 0,2 Bxi. 8 1 23

3A0 «POCA»: OOXMA,
Cexvop xpoMarorpadim

aiin, HITI_ 30_68_2009_ nonyn_opreemectsa_2011
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Jlnana3zoH H3MepseMbiX HokazaTens loxazarens Ilokasarens
KOHUEHTPAUMI, NOBTOPSIEMOCTH BOCHPOH3BOAUMOCTH TOYHOCTH
mr/am’ (cTanaapTHoe (cTaHpaprHoe (rpaHunLI
OTKIOHEHHE OTKJIOHEeHHE OTHOCHTENLHOR
OBTOPSAEMOCTH), | BOCHPOH3IBOAUMOCTH) HOrpenIHoCcTH
Ory % OR, % npH P=0995)3
+8, %
2,4-IAEUTPOTOIYON
ot 0,0002 o 0,001 Bk 13 19 40
cg. 0,001 xo 0,01 Bx. 12 17 36
ce. 0,01 no 0,2 Bk 8 11 24
1,2-Jmxsiop6erson
ot 0,0002 z0 0,01 Br1. 13 19 39
¢B. 0,01 510 0,2 BRI 9 12 25
1,3-TmxnopGenson
ot 0,0002 o 0,01 Bxn. 13 20 40
¢B. 0,01 no 0,2 BKIL 11 12 25
1,4-TaxnopGerson
ot 0,0002 g0 0,01 K. 12 20 40
¢B. 0,01 10 0,2 B, 11 13 26
Jxstop6ersonsl (cymma)
ot 0,0002 g0 0,01 BK1. 15 20 40
cB. 0,01 10 0,2 BN, 10 13 26
Juoxkrandranar
ot 0,0002 no 0,001 BKI. 21 30 60
c¢B. 0,001 mo 0,1 BKuI. 17 20,5 41
¢B. 0,1 5o 3 B 10 14,5 29
Jn(2-srwmexcan)dranar
ot 0,0002 xo 0,001 BKII. 16 23 46
cB. 0,001 no 0,01 B 12 18 36
¢B. 0,01 no 0,2 BrIL 8 12 25
JustundTanar
ot 0,0002 mo 0,001 BKI. 21 30 60
¢s. 0,001 o 0,01 Bk 13 18 36
cs. 0,01 mo 3,0 Bxi. 10 15 30
2-Mernnu3o6opHEOT
or 0,000002 no 0,0001 Bir. 21 30 60
¢B. 0,0001 mo 0,001 Bx. 17 25 50
2-MeTwmeHTeHoH
ot 0,0002 yo 0,001 pra1. 16 24 49
¢B. 0,001 o 0,01 Bxu. 12 18 36
¢B. 0,01 no 0,2 BKIL 8 12 25
HurpoGenzon
ot 0,0002 o 0,001 B 13 19 40
¢g. 0,001 mo 0,01 Bx. 12 17 35
¢B. 0,01 1o 0,2 BRI 8 11 23
N-HurposombemraMmus
ot 0,0002 o 0,01 Bx. 13 19 40
cB. 0,01 50 0,2 BKIL. 10 14 28
2-Hutpodenon
or 0,001 o 0,01 Bxu. 12 17 35
cs. 0,01 1o 0,2 L. 8 11 23
3A0 «POCAN: ODXMA, Oaitn HAT_ 30_68_2009_ nonyn_opreemectsa_2011 Hamenrenus: 30.12.2011
Cexrop xpomarorpadu Meqars: 30.12.2011
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JinanaioH uaMepseMbiX ITokazaTenn IMoxa3zaTens INokazatenn
KOHUEHTpauuit, NOBTOPAEMOCTH BOCIPOH3BOAUMOCTH TOYHOCTH
mr/am’ (cTanpapTHoe (crangapTroe (rpaHHIB!
OTKIOHEHME OTKJIOHEHHE OTHOCHTEJILHOH
HOBTOPAEMOCTH), | BOCNPOH3IBOXHMOCTH) NOTPeWHOCTH
Cn % OR, % npu P=0,95),
+8,%

1,2,3-Tpuxnopberson

ot 0,0002 10 0,01 Bxn. 12 18 36

cB. 0,01 no0 0,2 B 8 11 21

1,2,4-Tpixnopbenson

ot 0,0002 g0 0,01 BIL 13 18 36

cB. 0,01 no 0,2 Bxn. 8 10 21

1,3,5-Tpictop6erson

ot 0,0002 mo 0,01 Bk 13 19 37

cB. 0,01 mo 0,2 Bxi1. 9 11 21

Tpmxnop6ersois (cymma)

or 0,0002 mo 0,01 BKu. 15 18 36

cB. 0,01 5o 0,2 B 8 11 21

2-Xnopnaprama

ot 0,0002 mo 0,001 Bxn. 13 19 39

cB. 0,001 nxo 0,01 Bk 11 16 33

cs. 0,01 mo 0,2 BrI. 8 11 23

®Pranarst (cymma)

ot 0,0002 zo 0,001 Bxu. 12 24 48

cB. 0,001 mo 0,01 B, 10 20 40

cB. 0,01 mo 3,0 Bk 7 14 28

Hadramn d8 (cBunerenms)

ot 0,0002 xo 0,001 Bxu. 12 24 48

cs. 0,001 n0 0,01 Bxi1. 8 17 34

Xopogoc

ot 0,0001 mo 0,001 pxu. 20 28 57

cB. 0,001 a0 0,025 BK. 14 18 36

cB. 0,025 5o 0,1 Bxn. 10 15 30

4-Hurpodenon

(IUTHEBEIE BOIRT)

ot 0,01 x0 0,1 Bxn. 7 15 30

¢B. 0,1 no 1 Bxa. 5 10,5 21

4-HutpogeHon (mpupoHsie

M CTOYHEIC BOABI)

ot 0,01 xo 1 B 9 17,5 35

2,4-lumutpodeHon

(IATBEBBIE BOJBI)

ot 0,01 no 0,1 exn. 7 15 30

¢B. 0,1 1o 1 BKIL 5 10,5 21

2,4-JImurpodenon

(IIpBpOAHEIE ¥ CTOYHEIE

BOJIbI)

ot 0,01 1o 0,1 Bxu. 10 20 40

cB. 0,1 no 1 BKIL 7 14 28

[IpuMeaanue - TlokasaTemh TOYHOCTH M3MEPEHUH COOTBETCTBYET  pPACIHPEHHOMH

HEOIIPERENIEHHOCTH.

3A0 «POCA»: ODXMA, Qattr: {1 30_68 2009_ nonyn_opreemectss_2011 Hamenenna: 30,12 2011

Cextop xpomatorpadui Cip, 633 TMesams: 30.12.2011
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4 METOX M3MEPEHUN

Onpenenenne OCHOBAHO Ha 3KCTPAKIMH OPraHMYECKHX BELIECTB M3
npoGsl  XJIOPHUCTHIM METHUIIEHOM M Tra3oxpoMarorpaduyeckoM aHaju3e
J3KCTpPaKTa ¢ HCMONB30BAHUEM  MACC-CEJIEKTMBHOTO  JIETEKTOpa ¢
nocnepyomed uaeHTHUKanueH U ONpexeNneHNneM MacCOBBIX KOHIIEHTpauui
MHANBHAYABHBIX BEIIECTB no YCTaHOBJIEHHOH rpagyMpOBO9IHOM
XapakTepHCTHKE.

IIpumevsanne — [agnas Meromuka paspaboTaHa Ha ocHOBe Metomukn EPA 625,
KOTOpas mpeaHasHa4eHa JUIi OMpENCNCHUA OPraHWYECKHX BEIIECTB, OTHOCHIMXCA K Ipymme
COeJdHEHMI CpemHEd JeTydecTH (UONMIMKIMYECKHX apOMaTHdeCKAX YIJIEBOAOPOMOB,
[OFXJIOPUPOBAHHEIX GA(EHMUNOB, XOPOPraHAYECKAX IIECTAIMIOB, pTanaroB, GEHOIOB H Ap.).

5 CPEACTBA M3MEPEHHUI. BCOIOMOI'ATEJIBHBIE
YCTPOUCTBA. PEAKTHBbBI H MATEPHAJIBI

5.1 CpencrBa H3MepeHHi, BCIIOMOTaTeJlbHOE oGopynoBaHue,
nabopaTopHas mocyaa

5.1.1 baHs nmecyaHad C TeMNepaTypHHIM pexuMom (50 —100)°C,
cHabxeHHasd peryjasaTopoM TeMIeparypsl, Hanpumep, ¢upmnl «Gerhardty
(Tepmanus).

5.1.2 Becol naboparopHsie ¢ MakcuManbHoO#i Harpyskoit 300 r
BBICOKOTO Kitacca ToyHoctd no I'OCT P 5§3228.

5.1.3 Bopouku penutensueie BI-3 2000 29/32 mo I'OCT 25336.

5.1.4 BopoHnku uia ¢uneTpoBanus B-75-110 XC no 'OCT 25336.

5.1.5 IMCTHANATOp HWJIM yCTaHOBKA JII060OTO THHA ANA MONMYYEHHA BOIBI
auctmngposadnoit mo 'OCT 6709 unu Boasl s nabopaTopHOro aHajin3a
ctrenend yucToTH 2 o FOCT P 52501 (manee Boja RUCTWIUTMPOBAHHAA).

5.1.6 Konbpl KOHHYECKHE C NPHUTEPTHIMH INPOGKAMH BMECTHMOCTEHIO
100 cM’ mo I'OCT 25336.

5.1.7 Kon6sl MepHsle BMecTMOocThio 10 cM® mo T'OCT 1770,
KJIacC TOYHOCTH 2.

5.1.8 Komnpeccop cxaroro Bosayxa moboi, Hanpumep, ¢upMBI
«MAXIMA» (Manait3us) misa akBapuyMa (CoxaThlii BO3AYX UCIIONE3YeTCs JUIA
o6myBa npH KOHLIEHTPUPOBAHMH SKCTPAKTA).

5.1.9 KoMnpioTep  NepcOHANbHBIN, MO3BONAIOMHUHA  paboTate ¢
nporpaMMHsIM obecnedeHHeM mIs YHpaBleHUs XxpoMmarorpadoM, cbopa
nHpopMauuu ¥ o06paboTKM XpoMaTorpaMm, HampHMep, € IPOrpamMMoi
«ChemStation» ¢upmsl «Agilent Technologies» (CILIA).

5.1.10 Men3ypku BMectuMocTeio 100 u 1000 cM® mo I'OCT 1770,
KJ1acc TOYHOCTH 2.

5.1.11 Muxpomnpuus BMectumocteio 0,010; 0,050; 0,10; 0,25; 0,5 u
1,0 cM’, manpumep, dupmet «Hamilton» (AscTpanus).

3A0 «POCA»: ODXMA, Gattn: HIIT_ 30_68_2009_ nomyn_opraemecta_2011 Hamenenns: 30.12.2011
Cexrop xpomaTorpagict Crp. 733 TMesers: 30.12.2011
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5.1.12 OpraHuyeckue BEUIECTBA: AHUIIUH, 6eH30THA30I,
OyTunbensmngranar, rekcaxynopbyTaaued,  reKcaxJOpLHMKIONEHTalueH,
reKcaxjIopaTaH, TeOCMHH, JeKaHaimb, AuMeTHNdTanar, AuSTHIdTANAT,
auoktHindTanar, aubyrundranar, auusobytundranar, 2,4-AUHHTPOTONYOI,
2,4-nuBuTpodeHon, 1,2-nuxnopGexson, 1,3-nuxnop6enson,
1,4-guxnop6enson, au(2-sTuirekcun)draiar, 2-MerunuszobopHeon,
2-METHIMEHTEHOH, HadTanmuH-d8, HuTpobensosn, N-HUTpozoaudeHHIaMuH,
2-autpodienon, 4-uutpodenon, 1,2,3-rpuxnopbenson, 1,2,4-rpuxnopbensonn,
1,3,5-Tpuxnopbenson, 2-xnopHadramuH u xsnopodoc rapaHTHpOBaHHOH
yuctoTsl Miu I'CO ¢ conepikaHHeM OCHOBHOIO BEMIECTBA He MeHeE 98 % unu
B BHAE pacCTBOPOB C OTHOCHTENBHOH IIOFPEIIHOCTHIO aTTECTOBAHHOIO
3HageHus He 6onee 5 %, HanpuMep, pupM «ChemService» (CIIA), «Sigmax»
(CLIA), «Dr. Ehrenstorfer» (I'epMaHua) wiu no6oit Apyroii.

Hadranuu-d8 wucmonp3yercs B KadecTBe CBHIETeNS IJId KOHTpPOJS
MONTHOTHl M3BIICUECHHS ONIPEACIAEMBIX BEIECTB Ha pa3MYHBIX CTafMAX
NMOATOTOBKH TMPOGH H BHINOJNHEHHA M3MEpEeHMH, IIOMyCKaeTcHd -PHUMEHEHUE
JApPYTHX CBHAETENEH.

5.1.13 ITuneTKy rpaayHpoBaHHBIe BMeCcTHMOCTHIO 1; 2; 5 1 10 cM’ mo
T'OCT 29227, wiacc TOYHOCTH 2.

INIpumeganne—JlonyckaeTcas  HCHOJNB30BaTh  JO3aTOPH  MEJIMIIMHCKHE
na6Goparoprrre mo F'OCT 28311.

5.1.14 IlpoGupku (ucnonnenus 1) BMecTuMocTeio 10 cM® ¢ neHoi
nenenus 0,1 em’® mo I'OCT 1770.

5.1.15 IIpunTep mro6oii.

5.1.16 CTakaHsl XHMMYECKHE BMECTHMOCThIO 150 m 250 oM’ mo
I'OCT 25336.

5.1.17 YcranoBka JJI1 TNEPEroHKH OPraHHYECKOro PpacTBOPHTENS
(XN0pHCTOr0  METHJIEHA), COCTOSAIasdt M3  KPYIJIOLOHHOH  KOJOHI,
AedierMaTtopa, NpPAMOro XOJIONMNBHUKA, NPHUEMHOH KONOBI, aloHXa M
BOJAHONM GaHM MM KonOGOHarpeeaTens ¢ TeMmepatypoil HarpeBa oT 40 no
100 °C, cHaOXKEHHEIX PEryIATOPOM TEMIIEPATYPHI.

5.1.18 VcrpoiicTBO NI BCTPAXUBAHUA €MKOCTEH € XHUAKOCTHIO JIIO6OTO
THIIa, HAalpUMep, WIOTTENb-aNnapaT Ha 3 MecTa IJis HAEJMTENBHEIX BOPOHOK
BMeCTHMOCTHI0 2000 cM® dpupMs «Agitelec» (OpaHmus).

5.1.19 ®nakoHsl repMETHYHO 3aKpHIBAIOLIMECS C 3aBHHYHBAIOIHMHUCA
KpHILIKAMM BMECTHMOCTBIO 1,5 — 2 cM’; 4; 10 u 100 cmM®, cuaGxeHHEe
MPOXJIAJKaMH € TE(PIOHOBHIM MOKPEITHEM.

5.1.20 XonoauneHUK JBYXKaMEpHEI OBITOBOI, obecneuynBaromui
TeMNepaTypy XOnoAumneHOM kamepsl (2 — 10) °C u MOpo3unbHO# KaMephl
MuHyc (18 — 24) °C.

5.1.21 Xpomaro-Macc-CIEKTPOMETPUYECKas CTaHNapTHas CHCTeMa,
Hampumep, Agilent 7890/5975 ¢upmel «Agilent Technologies» (CLIA) B
KOMIUIEKTe:

- Macc-cenextuHbiii nerexrop (MCI), HanipuMep, Agilent MSD 5975.
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- Xpomarorpad rasoBelii, Hampumep, Agilent 7890 dupms
«Agilent Technologies».

- Kononka xpomarorpapuueckas KamwuiipHas KBapueBad c ¢asoit
5%-muenun-95%-pumeTwicunokcas, miusold 30 M, IOuametpom 0,25 MM,
TONWMHOK wenku 0,25 MKM, Hanpumep, DB-5MS dupMsl
«Agilent Technologies», wnn mo6at apyras ¢ ¢asoi, no3BosOMEH pasgenITh
OMpEeIAeMbIE COSTHHEHHUS Ha OTHEbHBIE KOMIIOHEHTE.

- YCTpoMCcTBO IS aBTOMATHYECKOTo OTOOpa M BBOJA Hpol, Hampumep,
Agilent 7683B.

5.1.22 Illkad cymmnsHeri, Hanpumep, Tuna CHOJI TV 16-681.032.

JlomyckaeTcs WCNONB30BaHUE CPEACTB H3MEPEHHA, BCIOMOIATeIBHOrO
obopynoBanud, J1aGOpaTOpHOM MHOCYHBI C AHAIOTHUHBIMM WM Jy9IIHMH
METPONIOTHIECKHMHU U TEXHHIECKMMH XapaKTePUCTUKAMH.

5.2 PeakTHBELI H MaTepHAJBI

5.2.1 Bara memuuusHckas rurpockonuyeckast o I'OCT 5556.

522 Boma muctwumposaHHai mno I'OCT 6709 mwm Boma i
naboparopHoro aHaym3a 2 creneHu yucroTsl o 'OCT P 52501.

5.2.3 Ienuii cxateiit o TY 51-940.

5.2.4 KucnoTa cepHas KOHUEHTPHPOBaHHasd, 0.c.4. o FOCT 14262.

5.2.5 Meranou, x. 4. o I'OCT 6995.

5.2.6 MeTtuneH xopucTsIii (AmxnopMeraH) X.4. no TY 6-09-2662.

5.2.7 Hatpuit runpookmucs, 4. no 'OCT 4328.

5.2.8 Harpuil cepHOBaTHCTOKHMCNBIH (HaTpus THOCYNs(AT) CTAHAAPT-THIP
0,1 mons/nM’, o TY 2642-001-33813273 (MCTIONB3YIOT B CYXOM BHJIE) MM Y.J.a.
no 'OCT 244.

5.2.9 Harpwmii cepHOkucHBlii (Harpus cynsdar) Ge3BomHml, 49.4.a. IO
I'OCT 4166.

5.2.10 YHuBepcarbHasi MHAMKATOpHas Gymara, Mo3possiomas u3Mepsats pH
B auanasoHe ot 1 no 12 ex. pH ¢ marom 1 ex. pH, Hanpumep, o TV 2642-008-
11764404-99 wmu no TY 6-09-1181-76.

JomyckaeTcs HCMOAB30BaHHE PEAKTHBOB 60Jice BRICOKOH KBanudUKauus, a
TaKKe MaTepPHAJIOB C AHATIOTHYHBIMH WM JIYYIIHMH XapaKTePUCTHKaMHU.

6 YCJIOBUA BE3ONNACHOI'O TIPOBEJAEHNUSA PABOT

6.11Ipy BEIMONHEHWM aHAMM30B HeobXomumo cobmonare TpeGoBaHuA
TexHuku GesomacHocT 1npu pabore ¢ XHMHYECKHMH pPEaKTHBaMH IO
I'OCT 12.1.007.

6.2TIpn pabore ¢ obopymoBaHueM Heobxomumo cobmonate mpasmna
anektpoGezonacHocty no 'OCT P 12.1.019.

6.3 Obyuenne paboTaromux Ge30maCHOCTM TpyAa HRODKHO  ObITh
oprauusosano B cootrsercteur ¢ I'OCT 12.0.004.
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6.4 [TomewieHne gaboOpaToOpUH HOJDKHO COOTBETCTBOBaTh TpeOGOBaHUAM
noxkapHoii 6e3omacHoctd o 'OCT 12.1.004 u uMeTh CpeCTBa NOXKAPOTYLIEHHA
no 'OCT 12.4.009.

7 TPEBOBAHMS K KBAJIMOHUKAIIIH ONNEPATOPA

7.1 K BHINONHEHHIO M3MEpeHHiF H 06paboTke MX pe3yJBTaTOR HOMYCKAIOT
JIHMI, HMEIOMMX KBATMQHKALMIO HE HWKE HHKEHEpPa-XHMHKa, MPOLIEIHX
COOTBETCTBYIOINHH Kypc 0Oy4YeHHS M HMEIOUIMX OMBIT paboTH Ha XpOMAaTo-Macc-
CTIEKTPOMETPE, BIANCIONIMX METONOM XpOMAaTorpaguyecKoro aHanu3a, 3HAOMUX
KOHCTPYKIHMIO, IIPHHUMN NefiCTBHA M IpaBwia O3KCIUIyaTalluM JAaHHOTO
obopyxoBaHus.

7.2 K BEINONHEHHIO paboT Mo NPOGONOArOTOBKE JOMYCKAIOT JIML, HMEIOIIMX
KBATHOHUKALMIO TEXHHKA XMMHKA HJIM J1abopaHTa-XHMHKa, O0y4EHHBIX METONHMKE
HOArOTOBKH NPOOGHI 1A XpOMAaTO-Macc-CIIeKTPOMETPHYECKOTO aHaH3a.

8 YCJIOBHA BHINOJHEHHUSA A3MEPEHUA

Ipu BHIMONHEHHH H3MEPEHHit B TaGOpaTOpUH JAOJDKHEI GBITE COOMONEHE!
CNeyIOIHe YCIOBHS:

TeMIeparypa Bo3nyxa or 20 °C 0 28 °C
OTHOCHUTENBHAA BIIAXKHOCTh BO3yXa He Gosee 80 % mpu 25 °C
4acToTa MMEPEMEHHOrO TOKa (50x1)I'n

HanpsDKEHUE B CETH (220 £22) B.

9 OTBOP U XPAHEHHWE ITPOB

9.1 Otbop mpo6 ocymectBnsaoT B cootsercrBud ¢ I'OCT P 51592 u
I'OCT P 51593 B CTEWIAHHEIE T'EPMETHYHO 3aKyNOpHBaompecs (IaKOHBI M3
TeMHOTro ctewia. O6beM oTOHpaeMoii NPOOEI MUTHERO, IIPUPONHOM WIH CTOYHON
BOIIBI OJDKEH GBITE He Menee 1,0 iM°. PexoMeryeTcs oT6HpaTs Ba (plakoHa [
obecneyeHns IOBTOPHOIO aHAIM3a.

9.2 TIpoGsl BOME KOHCEPBHPYIOT Ha MecTe 0TOopa THOCYIBhaToM HaTpus*
13 pacyera (80 = 5) Mr con Ha 1 IM® Ipo6BI BOXBI.

*Tuocybdar Harpus HEOGXONMM I CBA3BIBAHHMA OCTATOYHOrO XJOpA WM APYTHX
OKHCIUIOIIMX ar€HTOB.

OtobpanHyio mnpofy aHanM3MpyioT B TedeHuwe cyrok. Ecinm Takoi
BO3MOXHOCTH HET, Mpoby XpaHAT B XONOAWILHUKE NpH TeMnepatype (2 — 10) °C
He 6onee 7 cyTOK.

Ecmn npo6a He Oblna 3akoHCepBHpOBaHa Ha MecTe OT00pa, TO ee
KOHCEPBHPYIOT B JiabopaTopHu.

9.3Ilpu otGope mnpo6 COCTaBIAIOT CONPOBOMMTENBHEIH JOKYMEHT 0O
YTBEPKIEHHOH GopMe, B KOTOPOM YKa3BIBAIOT:
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- LeJIb aHANIM3a, MPeANoNaraeMble 3arpA3HUTENH;

- M€eCTo, AaTa, Bpems 0T6opa;

- wudp mpobEr;

~ OJDKHOCTB, GaMUWIHIO COTPYAHHKA OTOHpalolero npoby.

10 HOATOTOBKA K BBIIOJIHEHHUIO U3MEPEHUH

10.1 HoaroToBKka 06OpyAOBaAHHS

CorylacHO pPYKOBOACTBY MO 3KCIUTyaTallMH IporpaMMHoro obecnedeHus
XpOMAaTO-Macc-CIIEKTPOMETpa  CO3JAI0T METOX aHanM3a C  HCHONb30BaHMEM
abcomoTtHOM karmibpoBku. Macc-cenexTHBHEIN NeTeKTOp, Ta3oBhi XpoMartorpad
H YCTpOMCTBO I aBTOMaTHueckoro otopa M BBOJa Mpo6 roTOBAT K paboTe B
COOTBETCTBHM C HHCTPYKUHAMH MO 3KCIUTyaTaumm obopynoBaumui. B kauectse
ras3a-HOCHTEJIS MCIIOJNL3YIOT Feuil.

Pexomendyemuie napamempul 2a30xpomMamozpaguiecKozo aHanu3a:

CucreMa BBOZIa IPOOHI 6e3 menenHus NoToKa
Temneparypa ucrogHnka 150 °C
Temnepatypa ucnapurens 250 °C
Temneparypa unTepdetica 280 °C
Temmneparypa TepMOCTaTa KOJIOHOK .

HavdanbHas 60 °C

KOHeYHas 310°C
Beigepxka NpH HadansHO| TeMneparype 2 MuH
Belaepaxka npu KOHEUHOH TeMIleparype 3 MHH
CKopoCTh 10TbEMA TEMIIEPATY PHI 8§ °C/mun
Pacxon raza HocHTens (remus) 1 cM’/Mun
O6mneM xpoMaTtorpadupyemoii Dpo6sI 0,001 - 0,002 c™’®

Pexomendyemvie napamemput mMacc-cnexmpomempuiecKo20 ananu3a:

Honuzauus 3JIEKTPOHHEIN yaap
Juanazon Macc 35-500a.e. M.
3anepaKka Ha BBIXOJ] PaCTBOPUTENA 3,5 mus

IIpuMeganue—Jlomyckaerca HM3MEHATh INAapaMeTpHl ra3zoxpoMarorpadHaeckoro
aHaM3a B 3aBHCHMOCTH OT UEPEYHA ONPEACNAEMBIX BEMECTB M HCHONB3YeMOoi
XpomarorpaguIeckoil KONOHKH.

10.2 IoaroroBka XxpoMaTorpaguieckoil KOJOHKH

KanwmwiipHyro KONOHKY KOHIMIMOHUPYIOT B COOTBETCTBMH C HHCTPYKLMEH,
npuwiaraeMoif K KOJIOHKE, B TOKE ra3a-HOCHTEN, NPEABAPUTENBHO OTCOEIHHHB OT
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JeTeKTopa. 3aBepuIMB KOHAULUOHHPOBAHUE, KOJIOHKY MOACOEAMHSAIOT K AETEKTOPY
U BEIBOJAT XpoMatorpad Ha pabouuii pexum.

10.3 IIpuroToBieHHe pacTEOPOB

10.3.1 Pacmeop zudpookucu nampus maccosoi konyenmpayuu 500 2/0M°

B MeHsypky BMecTMMocTBIO 100 oM, comepxamyio 50 oM
JMCTWIUIMPOBaHHOK Bomel, noMemaroT (50 =+ 1) r TIMOPOOKHCH HaTpui,
nepeMelnMBas  CTEK/LIHHOM Manoykodi 1o mnosHoro pacreopeHus. Ilocie
OCTHIBaHHMS JOBOAAT 06beM pacTBopa mo 100 cM’ IMCTHTMPOBAHHON BOJOH M
TIEPEIMBAIOT BO (JIAKOH C 3aBHHYHBAIOMIEHCS KPBIMKOIA.

PactBOp xpanAT He Gonee 6 MecsEB PU KOMHATHOH TeMIiepartype.

10.3.2 Pacmeop ceproii kucnomul o6vemnoti donu 50 %

ITpuroroBneHHe pacTBOpa MPOBOAAT B BHITUKHOM mKady. B xumurdeckuit
CTaKaH BMECTHMOCTHIO He MeHee 200 oM’ nomemaroT 50 oM’ AUCTHILIMPOBAHHON
BOABl W MEMIEHHO IO KarmiAM [pH NepeMenIdBaHuM Jo0aBmsioT 50 oM
KOHLIEHTPUpPOBaHHOH cepHOii KucnoTh (1. 5.2).

Tlocne OCTEIBaHMA NPHUTOTOBIEHHBIH PacTBOP OCTOPOXKHO IEPEJIHBAIOT BO
(hnakoH ¢ 3aBHHYHBAIOMIe iCA KPBIMIKOA.

PactBop xpauaT He 6osee 1 roaa npu KOMHaTHOH TeMmepartype.

10.3.3 Pacmeopyr ceudemens (nagpmanuna-ds).

Ocnoenoii  2padyuposounsiié  pacmeop Hagpmanuxa-d8 c¢ maccoeoti
Konyeumpayueii 10 m2/em (10 000 MmK2/cM’) @ Memanone TOTOBAT BECOBHIM
€nocoboM MM HUCTIONB3YIOT ATTECTOBAHHEIE PACTBOPEL

Pabouuii pacmeop ceudemens ¢ maccoeoii xowyenmpayuei 100 mrz/cm’
FOTOBAT MyTeM pa3baBieHus OCHOBHOTO pacTBopa. Ui 3TOro B MepHYI0 KOJIOy
BMecTHMOCTEIO 10 cM®, comepxamyio 5-8 cM MeTAHONA, MHKDONIIPHIEM
pHocat 0,1 cM® OCHOBHOrO TrpaxyMpoOBOYHOIO pacTBopa C MacCOBOM
KxoHmenTpaumeit 10 Mr/cm’ (10 000 MXI/cM’) H IOBOJAT 06BEM PACTBOpA O METKH
METaHOJIOM.

Paboumit pactBop HadrTanmHa-d8 noGaBnsioT B Kaxayoo npoby mepexn
npobonoAroToBkoif B kawectBe cBuperens (11.3), a Tawke HMCNONB3YIOT AJIA
MPOBEPKH CTaOUIIBHOCTH IPpaXyHpOBOYHOM XapaKTepHcTuky no 10.5.

OCHOBHO¥M TIpamyHMpOBOYHEIH pacTBOp M paboumii pacTBOp XpaHAT B
MOpO3WIEHON KaMepe mpH Temneparype muHyc (18 —24) °C ne Gonee 1 rona.
[Tepex ucnonb30BaHKEM pPacTBOPHI BBLICPXKMBAIOT NMpPH KOMHATHOH TeMmmepatype
He MeHee 20 MUHYT.

Tpaoyuposounvie pacmeopsl ceudemenss € MAcCOBOH KOHLIEHTpauue
0,5-1,0-2,0 MKr/nM’ roToBaT M3 paGouero pacTeopa MyTeMm pa3baBeHHA
METaHOJIOM.
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PexomeHnyemsiii NOpANOK NMpPHIOTOBNEHMS IPagyMPOBOYHBIX PACTBOPOB

CBHIETENI1 NPEACTABIIEH B Tabmuue 3.

T a 6.2 nn a3 - IlpuroroBieHne rpaAyHpPOBOYHLIX PACTBOPOB CBHAETENS

Maccopas Pacrrop, HCONE3yeMbIi [
KOHIICHTpa- PpasBEACHUA Ot o6sem
M 6 - 06
Howmep BCIII[::':Ba B xom;ecconzlu f:ni?;::u TPAYHPOBOt-
HIP METaHoNa, HOTO
p-pa TpaxyHpo- BEIHECTRA B pacrsopa, o’ pacTBopa,
BOYHOM pacrsope, o’ o
pacTBope, MKF/
MKI/cM
1 0,5 0,005 0,995
2 1,0 100 0,010 0,990 1,0
3 2,0 0,020 0,980

Mpumevanme—JomyckaeTcd B Kauyecrse CBHACTCHA HCIONB30BaTh JPYroe
COCIMHEHHE ¥ FOTOBHTH I'PANyMPOBOYHEIE PAaCTBOPHI C HHOH MAacCOBOHl KOHIEHTpamdell H B
ApyroM 0GbeMe C KOPPEKTAPOBKOH CXEMbI X IPATOTOBIICHHS.

I'pamyupOBOYHEIE PACTBOPEI CBHAETENS XPAHAT B MOPO3WILHOI KaMepe mpu

Temneparype MuHyc (18 — 24) °C He Gonee 6 mecsues. [lepen HCHONL30BaHUEM
PacTBOPSI BELIEP)KHBAIOT NPY KOMHATHOM TeMmepatype He MeHee 20 MHHYT.

10.3.4 I'paoyupoeounvie pacmeopuer  awanuHa, OyrunGenswidrainara,
rekcaxnopbyTagreHa, rekCaxJOpLMIJIONEHTaJMEHa, FeKCaxJIopITaHa, JeKaHad,
nuMmeTwidTanara, 2,4-IMHUTPOTONYOa, 1,2-puxiop6en3ona, 1,3-mxuiopben3ona,

1,4-nuxnopbensona, amuwdTWwidTanata, AHoKkTWIdTanara, mubyTHndranara,
auusoGyTHndTanara, au(2-sTunrexcun)dranara, 2-MEeTWINEHTEHOHa,
HHUTpobeH3oa, N-HuTpOo3oaudeHTaM1Ha, 1,2,3-tpuxsnop6en3ona,

1,2,4-Tpuxnopbensona, 1,3,5-tpuxsopbenzona, 2-xnopHadTanuHa u xopodoca.

Ocrogrble 2padyuposounsie pacmeopel ONPENENIEMBIX COENMHEHH B
XJIOPHCTOM METHJIEHE C MaccOBON KOHLEHTpaluel Kaxioro Bemectea 10 mr/cv’
(10 000 MKr/cM®) TOTOBAT BECOBHIM CHOCOGOM H3 BEMIECTB rapaHTHPOBAHHOK
yuctoTs! Wiy I'CO MM HCTIONB3YIOT B Ka4ecTBe OCHOBHOTO PacTBOpPa FOTOBBIE
aTTecTOBaHHEIE pacTBopHI (5.1.12).

IIpomeoicymounuiii  2padyupooyHslii  pacmeéop CMECH ONpelersieMBIX
COeIMHEHMi ¢ MAcCOBOI KOHIEHTpauueii 100 MKI/CM® Ka)KIOTO BEINECTBA FOTOBST
MyTeM pa3BeleHHd OCHOBHOIO pacTBopa. s 3TOr0 B MepHyw Koy
BMeCTHMOCTBIO 10 cM’, conepxamyro 5-8 cM' XIOPHCTOTO MeETHIEHA,
NOCNENIOBATENEHO  MMKpOWMpHIEM BHOCAT 1o 0,1 CcM  OCHOBHOIO
IPaIy¥pOBOYHOTO PACTBOPA KAXKIOr0 COENUHEHHS M JOBOIAT 00BEM pacTBOpa A0
METKH XJIOPHCTHIM METHIICHOM.

OCHOBHEIE M IIPOMEXYTOYHBIH IPaXyHpOBOYHBIE PAaCTBOPH! XPAHST BO
(nakoHax, repMETHYHO 3aKPHITEIX NpoOKaMH ¢ TedIOHOBEIMH MPOKIANKAMU B
MOpO3HJIbHOH KaMepe XONOMWIBHHKA Mpu Temmeparype MUHYC (18 — 24) °C He
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G6onee 6 wmMecsauer. [lepen HCHONB3OBAHHEM pACTBOPHl BHIOEPXKUBAIOT MpPH
KOMHAaTHOI{ TeMnieparype He MeHee 20 MUHYT.

I padyupoeounbze pacmeopel ¢ MaccoBoil KoHuentpanueit 20,0-10,0-5,0-
1,0-0,5-0,2-0,1 MKr/cM’ KaKIOTO BEIIECTBA TOTOBAT U3 TIPOMEKYTOYHOIO
IpaxydpoBOYHOrO PacTBOpa H IpaXyHupOBOYHBIX pacTBopoB Ne 1 u Ne 2 myTeM
pa3barIeHHA XJIOPHCTEIM METWICHOM. PexoMeHyeMElii mopsnoK MPUroTOBIEHUS
rpaXyHpOBOYHEIX PacTBOPOB NpEACTaBJieH B Tabnuue 4.

JLns pUroTOBNIEHHS TPanyMpOBOTHEX PACTEOPOB IO Tabmine 4 Bo ¢nakon
BMECTHMOCTEEO 1,5—-2cM’ noMemaioT 1 CM  pacTBOpHTENd, 3aTeM
MHKPOIIIPHIIEM OTOHPAOT M3 3TOro (hIakoHa XJIOPHCTHI METHIEH B o0BeMe,
paBHOM 00BeMy pacTBOpa, KOTOpHIH Oymer n06aBmATECA B 3TOT (hnakoH.
Hanpnmep, s npm'oronnermx pacteopa Ne3 ¢ Maccorolf KOHIEHTpammei
5 MKI‘/CM nomemaoT 1 cM® XJIOPHCTOro MeTHIeHa BO ¢nakon, oTOUpArOT U3 HETo
0,05 cM’ pacTBOpHTEIA M IOGABIAIOT B Hero 0,05 cM’ IPOMEXYTOUHOTO PacTBOpa
¢ MaccoBol KoHmerTpammei 100 Mkr/cm’.

Ta6auna4 - IpuroTopieHne rpaxyHPOBOYHLIX pPaCTBOPOB

Ho- MaccoBas PacTBop, HCIONB3yeMBIi I O0BeM O6mmit 06nem
MEp | KOHIEHTpauus pasBejeHus XJIOPHCTOro TPaxyHpOBOY-
p-pa BEIIECTBA B Maccopas JlobarnaeMsrit METHIICHA, HOrO pacTBopa,
TPANYHPOBOTHOM | KOHUEHTpaIas, obxem o’ o’
pacrsope, MKT/CM pactropa,
MKT/CM oM
1 20,0 100 0,20 0,80
2 10,0 100 0,10 0,90
3 5.0 100 0,05 0,95
4 1,0 20 0,05 0,95 1,0
5 0,5 10 0,05 0,95
6 0,2 10 0,02 0,98
7 0,1 10 0,01 0,99

ITpuMedanue - Jlomyckaercs:

- TOTOBUTH IPaXYHPOBOYHBIC PACTBOPE! C APYro#t MaccoBO# KOHHECHTPAIWCH M IPYroro
001eMa ¢ KOPPEKTHPOBKOH CXEMBI HX IPHIOTOBICHHSA B YKa3aHHOM JHUAaIla3oHe.

- TOTOBUTH NPOMEKYTOYHEIE M TPAXYHPOBOUHBIE PACTBOPHI KAKIOTO COCHAHCHHS
OTIECNEHO HMAM NO NOArpYNaM M HCHONL30BaTs HX NPH YCTAHOBJICHMH IPalyHPOBOYHBIX
xapakTepucTHK. OCOGEHHO 3TO BaXKHO IPH ONpEACICHHM BPEMEHH BLIXOJ2 MHIMBHIYANLHOIO
ONIPEAEIICMOTO BEINECTBA.

I'panyMpoBOYHEIE PACTBOPHI XPAHAT BO (PlIaKOHAX, FEPMETHYHO 3aKPHITHIX
npobkamu ¢ TehNOHOBEIMH MIPOKJIANKAMH B MOPO3HIEHOH KaMepe XONOUIBHAKA
npu Temneparype MuHyc (18-24)°C He O6omee 3 wmecsues. Ilepen
HCIIONE30BAHMEM PAcTBOPhl BBIIEPKHBAIOT NpPH KOMHATHOM TeMmmepaType He
MeHee 20 MUHYT.
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10.3.5 I'padyuposounvie  pacmeoper  GeH3OTHa3oNa, IEOCMHHA H
2-MeTiwn3o60pHeoNa.

OcHoeHoil 2padyuposounsiii pacmeop GEH30THA30/Ia B XJIOPUCTOM METHIIEHE
¢ MaccoBol Komuentpampeii 10 mr/cm® (10 000 MKI/cM®) TOTOBAT BECOBBIM
cniocoboM. OCHOBHBIMH  TIpafyHpOBOYHBLIMH  pacTBOpaMH IeOCMHHA H
2-MeTITH3000pHEONa CIyKaT aTTECTOBAHHEIE PAaCTBOPE B METAHOJIE € MacCOBOM
KOHIIEHTpauMe# cooTBercTBenHO 2 Mr/eM’ (2000 mkr/em®) u 10 mr/em’
(10 000 Mxr/cm®) (5.1.12).

IIpomeoicymounvrii 2padyuposoyHulii pacmeop reoCMHHa,
2-metwm3obopHeona U GeH30THA30Ma ¢ MaccOBOl KoHUeHTpaueir 10 MKT/cM
FOTOBAT IyTEM Da3sBENCHUSA OCHOBHBIX rgammposoqnmx pacTBopoB. [l 3TOTO B
MepHyIo konfy BMecTHMOCTRI0 10 cM’, conepamyio 5—8 CM XJIOPHCTOTO
METHIEHa, NOCJIEAOBATENFHO MHKpommpuieM BHocAT mo 0,01 cM’ OCHOBHEIX
rpagyMpOBOYHBIX PpacTBOpPoB 2-MeTHIHM3000pHeona M Gensoruasona, 0,05 oM
reOCMHHA H JOBOAAT 00BEM pacTBOpa JO METKH XJIOPHCTHIM METHIICHOM.

OCHOBHBIE M NPOMEXYTOUHBIH TrpaJyHpOBOYHEIE PacTBOPHl XPAHAT BO
¢rakoHax, repMETHIHO 3aKPHITHIX NMPOOGKaMH C Te(JIOHOBBIMU NpOKIIANKAMH B
MOPpO3IILHOM KaMepe XOJOMWIBHHKa NpH TeMmmeparype Musyc (18 — 24) °C ne
Gonee 6 Mecanes. Ilepen HCHONB30BAaHHEM PpAcTBOPH BBIAEPXKHBAIOT IPH
KOMHATHO TeMNeparype He MeHee 20 MUHYT.

I'padyupoeounvie  pacmeopel  TeOCMHHA,  2-MeTHIM3000pHeona H
6eH30THA30/1a C MaccoBOii KoHUeHTpaumeit 1,000-0,500-0,200-0,100-0,050—
0,010-0,005-0,002 MKr/cM’® rOTOBAT M3 NpPOMEXYTOYHOTO TIPaXyMPOBOUHOIO
pacTBopa M TIpafyHpOBOYHEIX pacTBopoB Nel um Ne4 myrem pasbasneHus
XJIODHCTHIM ~ METHJICHOM.  PeKoMeHAyeMBIf  MOpANOK  NPHIOTOBJICHHMA
rpagyHpOBOYHEIX PaCTBOPOB IPEACTABJIEH B Tabnuue 5.

Bo ¢nakon BMectuMocTsio 1,5-2cM’ momemaor 1 oM’ xmopucroro
METHJIEHa, 3aTeM MUKPOLINpPHIEM OTOMpPAIOT M3 3TOro (MakoHa PacTBOPHTENb B
o6beme, paBHOM O6BEMY pacTBOpa, KOTOPHIA GymeT K00aBIATECA B 3TOT (pyIakoH.
Hanpumep, mma npurotoBnenns pactBopa Ne3 ¢ MaccoBoif KOHUEHTpaLuei
0,2 Mxr/cM’ moMmemaior 1 cM® XTOPHCTOTO MeTHNeHa BO UIAKOH, OTOMpAOT M3
Hero 0,02 cM® pacteopuTens u noGaensmior B Hero 0,02 ¢cM’ NPOMEXYTOYHOIO
pactBopa ¢ MaccoBoii koHLeHTpauueit 10 MKr/cM’,
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Ta6amnua S - IlpurorosieHne rpaAyMpoBOYHbLIX PACTBOPOB re0CMHHA,
2- MeTHAN3000pHeo 2 B 6€H30THA30.1a

Ho- Maccosan PactBOp, HCIIONIB3YEMBET LA O6rem KoueaHrbrit
Mep | KOHIEHTpalMsa pa3BenCHUA XJIOPHCTOro obBeM
p-pa | rpamyHpoOBOIHOro Maccosas HoGasnsemrnt | METHICHA, rpaxyHpoBOY-
pacTBopa, KOHIIGHTpALH, obneM, o HOTO pacTBopa,
MEKT/CM Mxr/oM o o’
1 1,000 10 0,10 0,90
2 0,500 10 0,05 0,95
3 0,200 10 0,02 0,98
4 0,100 1,0 0,10 0,90 10
5 0,050 1,0 0,05 0,95 ’
6 0,010 0,1 0,10 0,90
7 0,005 0,1 0,05 0,95
8 0,002 0,1 0,02 0,98

IipaMmeqande - Jlomyckaerca:

- TOTOBHTEH TPaIyHPOBOYHBIE PACTBOPH ¢ APYTOi MaccoBOi KOHIEHTpamMeH H JpYroro
o6BeMa ¢ KOPPEKTHPOBKOH CXEMBI MX IIPHIOTOBICHHUS B YKA3aHHOM JHala3oHe.

- TOTOBHTh HPOMEXYTOUHBIE H TPAaZyHpOBOYHBIE PAacCTBOPH KOKIOr0 COCNMHEHHA
OTAENBHO WX 0O NOJIPYNIaM M HCTONB30BAaTh HBX INPH YCTAHOBJICHAH IPAaXyHPOBOUHBIX
XapaxTepucTHK. OCOOEHHO 3TO BaXKHO NPH ONpEleNcHHH BPEMEHH BHIXONA HHAABMIYATbHOTO
ONIpENENAEMOro BEMIECTBA.

I'pagyupoBoOYHEIE PaCTBOPH! XPAHAT BO (JIaKOHAX, FEPMETHYHO 3aKPBITHIX
MpoOKaMu ¢ Te(IOHOBEIMU NMPOKJIANKAMH B MOPO3WILHOH XaMepe XOJNOAMIbHHKA
npu Temmeparype MuHyc (18—24)°C wHe OGomee 3 Mecaues. Ilepen
HCIIONIG30BAHAEM PacTBOPE! BEIIEPIKHBAIOT NpH KOMHATHOHM TeMmeparype He
MeHee 20 MHHYT.

10.3.6 I'paouposounvie  pacmeopvr  2-HutTpodeHoNa, 4-HATpodeHONa,
2,4-nunutpodenona.

OcnogHbie  zpadyuposounvie pacmeopsbt ONPENCNIeMBIX COSHUHCHHHA B
XJIOPHCTOM METHUICHE ¢ MACCOBOM KOHIIEHTpanuel Kaxaoro semecrea 10 mr/cm’®
(10 000 Mxr/cM’) TOTOBAT BECOBHIM CNOCOGOM M3 BEHIECTB TapaHTHPOBAHHOM
yyctoTe W/ry I'CO, Wik UCNONB3YIOT B KAYECTBE OCHOBHOTO pacTBOpa rOTOBBIE
aTTecTOBaHHEIE pacTBOpHI (5.1.12).

Ilpomesrcymounniii zpadyuposounerit pacmgop cMecH 3-x Hm‘poq)enononz
2,4-11uﬂm'po¢;eﬂona M 4-HuTpodeHONA ¢ MAccoBoi KOHUeHTpaumeit 1 mr/cMm’
(1000 MKI‘/CM) u 2-uurpodenona ¢ MaccoBoli konuenrpammedr 0,1 Mmr/cm’
(100 MKI/cM®) FOTOBAT IyTeM Pa3BENEHHU. OCHOBHBIX [PalyHPOBOYHBIX PACTBODOB.
Jina sToro B MepHyio Konby BMecTHMOCTIO 10 o, coxepkauyro 5—8 CM3
XJIODHCTOTO METHJIEHa, MOC/TEIO0BATENFHO MUKPOIIPHLIEM BHOCAT mo 1 oM
OCHOBHHX rpagyupoBOYHEIX pacTBOPOB 2,4-AMHUTpodeHoNa M 4-HUTpodeHoNa,
0,1 o 2-nutpodieHoNIa M HOBOAST OOBEM pacTBOpa JO METKH XJIOPHCTBIM
METHICHOM.
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OcCHOBHbIE M TNPOMEXYTOYHBIH TIpaXyHPOBOYHEIE pPACTBOPHl XPAHAT BO
¢drakoHax, repMETHYHO 3aKpHITHIX NpOOKaMH C Te(JIOHOBHIMH MpPOKIaAXaMH B
MOpO3WJIEHOR KaMepe XONOIWIbHUKA MpH TeMmeparype muHyc (18 — 24) °C e
6onee 6 MecaueB. [lepen HCNONB30BAaHWEM pacTBOPHI BEUIEPKHUBAIOT MU
KOMHaTHOH TeMIieparype He MeHee 20 MUHYT.

I'padyuposounvie  pacmeopei  cMecu  HUTPOGEHONOB €  MaccoBoOif
KOHUeHTpaumeli  2-mutpodenona  10,0-5,0-1,0-0,5-0,2  mxr/em®, 24-
nueuTpodeHona U 4-mutpodenona 100-50-10-5-2 wkr/cM® TOTOBAT M3
NPOMEXYTOUHOTO rPaXyHpOBOYHOIO PacTBOpa M rpafyMpOBOYHOrO pacrsopa Ne 1
MyTeM pa3BeJICHUS PacTBOpUTENEM. PeKOMEHAYEMEIH NOPAMOK NpPHIOTOBJICHHUS
rpagyMpOBOYHEIX PacTBOPOB IPeJICTaBIeH B Tabuuie 6.

Bo ¢dnakon BMecTHMOCTHIO 1,5-2cM’ momemaoT 1 cM® XJIOPHCTOrO
METHICHA, 3aTeM MUKpOIINPHIIEM OTOHpAlOT U3 3TOro (uiakoHa pacTBOPHTEINb B
o6BeMe, paBHOM 06BbeMy pacTBopa, KOTOpPEIH Gyaer H06aBnATECA B 3TOT (hJIakoH.
Hanpumep, i1 HpHroToBNEHHA pac'rnoga Ne3 cmecn 3-x HuTpodeHONOB C
MaccoBolf  KkoHueHTpamuel 1 MKI/cMm 2-purpodenona; 10 mxr/em
2,4-punuTpoderona u 10 MKr/cM® 4-uurpodenona momemaiot 1 cM’ XJIOPHUCTOTO
MeTWleHa Bo (nakoH, or6upator u3 Hero 0,01 cM® pacTBopuTens M HOGABNSIOT B
Hero 0,01 cm® MPOMEXYTOYHOIO PacTBOpa CMECH 3-X HUTPO(EHONOB.

Ta6auna6 - [IpuroroBiieHue rpaxyHpoBOYHbIX PacTBOPOB 2-HATPodeHo-
J1a, 4-HuTpodeHona, 2,4-nuaurTpodenona

Maccosas
OHIICHTPAIMS
er MK %Zmﬂom PactBop, HCHONL3yeMbIit s T —
VIYHP pasBeNCHHA THEIH
Ho- pactBopa, O6seM ob6beM
" MKT/cM xnopucroro | rpaxyupo-
-e;; 2,4-10- METHIEHa, | BOYHOrO
PP 2-HUT- | HMIpPO- JHoGanaeMprit o’ PpacrBopa,
po- | denonm | Homep pacteopa obnenm, o’
¢eroN | 4-HUTPO- o’
denon
1 10,0 | mo 100 . 0,10 0,90
2 | 50 |mos0 “”‘;zm""‘:pm 0,05 095 .
3 1,0 |mol0 0,01 0,99 L
4 0,5 |[mo5 0,05 0,95
P: o
5 | 02 |mo2 actsop e 1 0,02 0,98

I1pua™MeqaHne—Jlomyckaercs:

- TOTOBUTDH FPATyMPOBOYHEIE PACTBOPH! C JPYTOH MaccoBOM KOHIEHTpauMel ¥ B JPyToM
o6BeMe C KOPPEKTHPOBKO#H CXEMEI HX TPUTOTOBICHNS B YKA3aHHOM JUala3oHe.

- TOTOBUTH MPOMEKYTOYHEIE M TIPaTyHPOBOYHBIE PACTBOPBI KAXIOTO COCHMHEHMS
OTHENbHO WIM 10 NOATPYNNaM M MCHOJE30BATh HX IPH YCTaHOBICHMM IPaXyHMPOBOYHBIX
XapaKTCPUCTHK.

I'paxyHpoBOYHEIE PACTBOPSI XPAHAT BO (hiakoHaX, repMETHYHO 3aKPbITHIX
npobkaMu ¢ TeGIOHOBBIME NMPOKIANKAMU B MOPO3WILHOIN KaMepe XONOAUIEHUKA
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npu Temrneparype MuHyc (18-24)°C mHe Oomee 3 wMecaues. [Ilepen
HCMONB30BAaHUEM PpacTBOpPH BBIAECPKHMBAIOT NpH KOMHATHOM TeMmmeparype He
menee 20 MUHYT.

10.4 YcraHoB/IeHHe IPAAYHPOBOYHBIX XapaKTepHCTHK

I'panmyspoBOYHYI0O  XapaKTepUCTHKY YCTRHABIMBAIOT C  IIOMOLIBIO
MPOrpaMMHOTO 06€eCIIedeHHs XPOMaTO-Macc-ClIeKIPOMETPA.

Jna 9TOro KaxAeli M3 TIpagyMpOBOYHBIX PacTBOPOB ONpEHEAeMBIX
BEUIECTB M CBHIETEN] aHAIM3HUPYIOT MIBOXABI B pPEXUME CEIEKTHBHOIO
JETeKTUPOBaHUA M (WIH) MOJHOTO CKAaHHUPOBAHMA MPH YCTAHOBJICHHBIX YCIIOBHSAX
npoBeneHus aHamuza mo 10.1. B xpomarorpad BBOAAT He MeHee IATH
rpadyHpoOBOYHBIX PacTBOPOB B NOPSJKE BO3pacTaHMiA MAaCCOBBIX KOHLEHTpali
OnpeAeIEMbIX BEHIECTB H HE MEHEE TPEX IPaNyHPOBOYHBIX pacTBOPOB CBHICTENA
B TakoM »>x¢ mnopsaxe. C HOMOmIBIO YMpaBomeif DporpaMMsl mpuGopa
PETHCTPHPYIOT MAcc-XpOMaTorpaMMBl, ()PUKCHPYIOT BpEMEHa YIEPXUBaHUA H
HM3MEPSIOT IUIOMAAM IMKOB OCHOBHOIO MOHAa aHAIM3MPYEMOIo BEMECTBAa I
HOCTPOEHHMs TPajydpPOBOYHOH XAPAKTEPHUCTHKH. IIONTBEPXKNAIOMHE HOHEL
HCTIONB3YIOT U HaeHTHGuKanuu (Tabymua 7).

IIpumMeuanue - IlIpu 06pabGoTke HECHMMETPHYHBX [MKOB, OYEHD Y3KUX IHKOB, 4
TAKOKE NpH HCHONMHOM HX pasJEiCHHHM H3-332 HAIOKCHAA M HCKOKCHHUA KOHTYPOB IHKOB
Bo3pacTaeT onmbka MoAcdera miomancii. B 3ToM ciydae HpH NOCTPOEHHM IPaXyHpOBOTHON
XapaKTepHCTAKH H I 06p3.60‘ﬂ(ﬂ PE3YIBTATOB aHAJIM3a NOIMYCKaeTCA MCIIONL30BATh BHICOTHI
ITHKOB OCHOBHOI'O MOHA aHAITM3APYECMOro BEIICCTRA.

3areM I KDKOOTO aHATH3HMPYEMOro BelecTBa H CBHUIETEN Ha mpubope
MOJIy4alroT OTHOCHTENBHBIH rpaxyMpoBouHBl KO3pduumuenr 4; B BHIE
3aBHCHMOCTH IUIOIIaZM NHMKAa COCJHHEHHd OT €ro MacCOBO#i KOHLIEHTpaLHH,
KOTOPEI#f HCITOJIB3YIOT NpH 06paboTKe pe3yJibTaToB H3MEpEHHMIA 10 MyHKTY 12.

I'pamyuposky xpomarorpada npoBogar 1 pas B 6 Mecsues, a Takke HpH
CMeHe XpoMaTorpapuueckofi KOJOHKM WIM TOCHE DPEMOHTa O0OpYyZOBaHMA,
NoBJIeKIIero 3a cobofi M3MeHeHMe YCHOBHiI XpomatorpadupoBaHuA (BpeMeHU
yaep>KUBaHHA W/HITH HeCTabIIBHOCT rPaXyHpOBOYHO# xapakrepuctuky (10.5).

10.5 KoHTpOJIb cTa0MALHOCTH IPaAyHPOBOYHON XapaKTEePUCTHKH

KOHTpoNIb CTabWIBHOCTH IPaXyMpOBOYHOM XapaKTEPUCTHUKY HOPOBOAT IO
OJHOMY M3 TPaIyHPOBOYHBIX PacTBOPOB CBHIETENA INPHM BBIIOJHEHHH KaXAOH
CepUM aHAIM30B.

I'paxy¥pOBOYHYIO XapaKTEpHCTHKY CYHTAIOT CTabWIbHOM B CiIydae, e
HM3MEpEeHHOEe 3HAYEHHE MAacCOBOM KOHLEHTpallid CBUAETENS OTJIMYAETCA OT
aTTECTOBAHHOIO 3HaYeHMsA He Oonee yem Ha 20 %, a BpeMs yHepKUBaHHA
OTKJIOHAETCA OT YCT2HOBJICHHOTO HPH TIPafyHPOBKE BPEMEHM YACPKUBaHHI He
6onee yeM Ha 20 c.

Ecmu ycnosue CTabHIABHOCTH TpaXyHMpOBOYHON XapaKTEPUCTUKH HE
BBIIOJIHAETCA I OJHOIO rpaXyHPOBOYHOIO PacTBOpa, HEOGXOOHMO BEINOJIHUTH
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HOBTOPHOE M3MEpPEHUE 3TOr0 IpagyHMpOBOYHOr0 PacTBOpa C LENBIO MCKITIOUSHHA
pe3yJIBTaTa U3MEPEHHUS, COAEPHKAILEro rpyoyIo NOrpeIuHoCTs.

Ecma  rpamyupoBodHas XapakTepHCTHKa HECTaOWibHA, BBIACHAIOT H
YCTpaHsIOT NPUYUHEI HeCTaOMIBHOCTH U MOBTOPSIOT KOHTPOJIb C HCMONB30BaHHEM
JpYrHX TpagyMpOBOYHBEIX PacTBOPOB, NPEAYCMOTPEHHBIX MeTomukoif. Ilpu
NOBTOPHOM OOHAPY)XCHMM OTKJIOHEHHS pe3yiahTara oOT TpaXyMpOBOUHOMH
XapaKTEPUCTHKH CTPOST HOBHI rPayHpOBOYHEIH rpaduk.

JlonmyckaeTcs NPOBOIMTL NpPOBEPKY [0 pE3yNbTaraM OJHOTO WM
HECKOJIBKHX IPaTyMpOBOYHEIX PacTBOPOB ONpenesisieMbiX BemiecTB. IIpu BriGope
MepeyHs noxasareneil MPUHMMAIOT BO BHUMaHHE Cliexyrolnue $akropel: YacToTa
o6Hapy>eHHs B peaIbHEIX Npobax; BpeMeHa yIepKuBaHus (XKeNarellbHO: Hadarno,
cepelMHAa M KOHel XpoMartorpaMmmsi). IlepedeHp coequHEHHH, MO KOTOPHIM
TPOBOIAT KOHTPOJIb, YCTaHABIMBAIOT B JIAGOpaTOpHH.

10.6 YcraHOBJIeHHe mONpaBo4HOre KoddpuuuenTa, yYHTHIBAIOIIEro
HOTEPH NPH NpPoGomoAroToBKe

O6pasusl s YCTaHOBJIEHHS  MNONpaBOYHOro  kodddmmenta,
VUUTHIBAIOWETO [OTEPH IPU NpOGOMOATOTOBKE, TOTOBAT € MCHONB30BAHHEM
JUCTIUUIMPOBAHHONI BOXNBI M  aTTECTOBAHHBIX PaCTBOPOB  ONpENEIAEMBIX
opranuyeckux Bemuects (tabnuna 1) u ceugerens (nadrannua-dg).

BaxHO ©OpH  YCTaHORIEHHWH TONpPaBOYHOrO  Koddduupenrta A
NPUrOTOBJICHHU aTTECTOBAHHBIX PACTBOPOB MCIIOJIB30BaTh XOPOUIO PaCTBOPHMEI
B BOJIE PaCTBOPHTENb, HAIPHMEP, METAHOJI WIIH alleTOH.

Taoke MPOBEPAIOT YHCTOTY XJopucroro Merwnena no 11.1 u mposopsr
aHANH3 (XONOCTOH mpoBE»: 1AM’ MUCTWLIMDOBAHHOM BOXBl MONBEPTAIT
TIpoLiefy pe HOArOTOBKH Mpo6k! no 11.3 ¢ BEIMONHAIOT U3MepeHus mo 11.4.

IpuroToBneHHble 06pa3upl NOABEPraioT MHpoLexype NpoGONOATOTOBKH
moll.3, momysar mo 1 cM 3KCTpakta. IloNydeHHBle 3KCTPAKTEI
XpoMatorpadgupyroT ¥ ONpEAESIOT MACCOBYIO KOHLEHTPALMIO KAXKIOro BEMIECTBa
B obpasie, MOABEPrHyTOM IIponeAype NpoGOMOATOTOBKH. 3aTeM BBIMHUCIAIOT
nonpaBoyHsIi k03¢ duuHEeHT Ky, YUHTHIBAIOMUHA NOTEPH NPH NMpPOGONIOATOTOBKE,
KaK OTHOIUECHHE M3MEPEHHOTO 3HAYECHHA MACCOBBIX KOHUEHTPALUHA OpraHM9ecKiX
BemecTB (B TOM 4HCNE CBHIeTeNi) B oOpasie, NMOABEPrHYTOM HpOLERype
Hpo6ONOArOTOBKH, K aTTECTOBAaHHOMY 3HAYECHHIO MAcCOBBHIX KOHIIEHTpauuii STHUX
BeIECTB B o0pasue no popmyne

rie X; — H3MEpeHHOe 3HAYCHHE MACCOBOH KOHLICHTPAUMH ONpEAeieMOro
BEIIECTRA B i-0M 0Gpaswe, Mr/aM’;
C; - aTTecTOBAHHOE 3HaYeHuUe MaccoBoi KOHUEHTPALUH
OTIPEIENAEMOTO BEMECTRA B i-0M 06pasue, Mr/mm’;

Jina ompeneneHUs MONPaBOYHBIX KO3(QQUUMEHTOB U BCEro JUANa3’oHa
M3MEPEHM TAKYI0 [POLIEAYpPY MOBTODPSIOT WA KAKIOH aTTECTOBaHHOW CMECH ¢
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COIEpXKaHUEM ONpeNeNIieMbIX BEHIECTB BOJU3M HIDKHEH, BepXHeH TrpaHull H
cepeluHbI AUaTa30Ha H3MEPEHHUIA.

Ina xaxmoli BHIOpaHHOM TOYKM AMANa3’oHa W3MEPEHHH MHCIONB3YIOT HE
MeHee 20 06pazLoB ¢ ONMHAKOBOH MacCOBOi KOHUEHTpaLMe U pacCUHTBIBAIOT Ko
JI  KaXIOro  BHIOpDaHHOTO  pesynsrata. YCpeIOHEHHEI#  IONpPaBOYHBIH
ko3dduunent K, YUMTHIBAIOIHI MOTepH HpH MPOGOMOATOTOBKE HJIA BCETO
IUana3oHa W3MepeHHi, paCCIUTBIBAIOT KaK cpelHee apupMeTHYeckoe 3HayeHUe
NOJTy4YeHHBIX KO3 puipeHToR K,yp.

ZK
K = i=l
ncp n
INonpasouHbld KO3Q(HIMEHT INpOBEPAIOT I©pH CMEHe OMeparopa,
OCYIIECTBIAIONIEro Npo6ONOATOTOBKY, MyTeM aHaIH3a 00pa3sLoB VI KOHTPOJA B
coorBerctBMM ¢ 15.2. Ilpu mosyYeHHM YyIOOBJIETBOPUTENBHEIX PE3YJLTaTOR
KOHTPOJIA MCIOJIB3YIOT paHee YCTaHOBNEHHEIH K., B ciydae nomydenus
OTPHIIATENILHBIX PE3YJIbTATOB KOHTPOS, Ky, yCTAHABIMBAIOT 32HOBO.

IMonparoyHEIi k03¢ HUIMEHT 00S3aTeNEHO YCTAHABMHBAIOT NIPM BHEAPEHUH
METOAHKH H HCIIOJIB3YIOT NpU 06paboTke pe3yNsTaroB M3MEPEHHH No MyHKTY 12.

11 BBIIIOJIHEHUE N3MEPEHUN

11.1 IHoAroToBKa peaKTHBOB

Ilposepxa wucmomuer xnopucmozo memunerna. IlpoBeneHHI0 aHANH3a yamie
BCETO MEIIAOT (OHOBBIE COIEpXAHMs ONpeNe/SeMbIX BEIeCcTB (HampHMep,
¢TanaroB), YTo JenacT HeOOXOHWMBIM IpPOBEAEHUE XONOCTBIX AHANM30B JUIL
MPOBEPKH YHCTOTH PacTBOPHTENA (XJIOPHCTOTO MeTHIeHa). [IpoBepKy YHCTOTHI
KDKIOH HOBOM IIapTHM XJIOPHCTOIO METHJIEHA OCYIIECTRISIOT CIEAYIOLIMM
obpasom: 60 cm’ XJIOPHCTOFO  METHNEHa MNOMEIlAioT B KOHH'ECKYIO Konoby
BMecTHMOCTBIO 100 cM’ U ynapuBaroT 2o o6bema (2 —4) cM® Ha mecuaHoi GaHe
npu Temneparype (60 +£5) °C B Toke Bo3IyXa, oc'raTox 9KCTpaKTa MEpPEHOCAT B
rpagyHpOBaHHYIO npoGupKy BMeCTHMOCTHIO 10 oM’ 1 YHapuBaroT J0 KOHETHOIo
o6sema (1,0 +0,1) cM’. 3aTeM IKCTPaKT MOMEMAIOT BO (MIAKOH BMECTHMOCTHIO
2cM’, TEPMETHUHO  3aKPHIBAT M AHANH3MPYIOT B YCIOBHAX
XpoMmarorpagupoBaHus OpoOBL.

ITo nosy4yeHHOH Macc-XpOMaTrorpaMMe pacCYMTHIBAIOT JOHOBOE 3HAYCHHUE
MacCOBOH KOHIIEHTpALMH ONpPE/E/ISEMOro BEIEeCTBa N0 nyHkTy 12. ITomydenHoe
3Ha4Y€HHE He JODKHO npeBbiliaTe 30 % HIDKHEro mnpejena ONpeleNeHus
BEILIECTBA.

Ilpu mpeBBIICHHH YKa3aHHOTO 3HAYEHHA MPOBOJAT OYMCTKY XJIOPHUCTOTO
METHIIEHA (NEPETOHSIOT ¢ MOMOLIBI0 ycraHoBKH (5.1.17), otOpacsiBas nepsyio u
NOCHENHIOI MOPLMIO OTIrOHAa) HIM 3aMEHAIOT ero. B chuyyae, korma He
NpENCTaBIAETCA BO3MOXKHBIM CHM3UTh ()OHOBOE 3HAUYEHHE NO MAaKCHMAJIBHO
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JOITyCTHMOTO YPOBHA, pa3peliaeTcs BEIYHTATh (POHOBOE 3HAUEHHE ONpeAessieMOro
BEIECTBA W3 PE3yJIbTara aHaNK3a, HO NPH YCIOBHMH, YTO (OHOBOE 3HAYCHHE HE
npessimact 50% npenena onpeeneHns JAHHOTO BeINEeCTBa.

11.2 IoAroroBKa anNMapaTypbl

XpoMaTo-Macc-CHEKTPOMETPHYECKYIO CHCTEMY BEIBOIAT Ha paGogmii
PEXUM B COOTBETCTBHH C YCIIOBHAMH, YKa3aHHBIMHU B 10.1.

11.3 INoaroToska npodnt

1 1M anamusmpyemoit Mpo6sl IUTHEBOH MK TIPUPOJHOH BOAB OTMEPSIOT
MEH3ypKOH ¥ NEPENMBAIOT B JETHTENBHYIO BOPOHKY BMECTHMOCTBIO 2 JIM°. 3aTeM
B JIETMTENBHYIO BOPOHKYy BHOCAT 0,01 cM’ paGouero pacTBOpa CRHIETENA
Hadramuua-d8 ¢ MaccoBo#f KoHueHTpammelr 100 MKr/cM® B MeTaHone,
npuroToenesHoro mo 10.3.3, 4T0 COOTBETCTBYET MAaccoBOH KOHUEHTpAIMH
csugerens B mpobe 1 Mxrlzmr" C nOMOIIBI0 PacTBOpa THAPOOKHCH HaTpHA
gosonar pH po 3HadeHuif (9 - 11), mpoBepsioT 3HaueHHE pH HCIIONE3y s
MHIMKATOpHY!O Gymary. JIo6aBIfIoT B AETMTENBHYIO BOPOHKY 60 CM® XJIOPHCTOTO
METHIEHA, JIENMTENBHYI0 BOPOHKY 3aKpBIBAIOT MPHTEpPTON MpoOKOi, HECKONBKO
pa3s MHTEHCHBHO BCTPAXMBAIOT, OTKPHIBas IEPHONUYECKH KPaH BOPOHKH, YTOOBI
BEIIYCTHTh INapel XJIOPHCTOTO MeETWJICHA. 3aTeM JENMTENbHYI0 BOPOHKY
YCTaHaBIMBAOT B YCTPOMCTBO JUI BCTPSIXMBAHMUS M BIUIOYAIOT ero Ha 10 MHH. co
ckopocThio 60-80 BeTpsxuBaHuit B MuHYTy. Iociie OCTaHOBKHM HAENUTENBHYIO
BOPOHKY OCTaBJIAIOT B [IOKO€ (HEe MEHee 4eM Ha 20 MHH) 0 MOJHOrO pasjesieHus
XJIOPHCTOTO METHJIEHa (3KCTPaKTa), HaXOAAMErocs B HIDKHEH YacTu JenuTeIbHOM
BOPOHKH, M BOAHOH mpoGbl. IloMydeHHBI 3KCTPakT H3 INEJIOYHOH Cpenst
GWIBTPYIOT Yepe3 BOPOHKY C HaTPUEM CEPHOKMCIBIM (BHICOTa ciiod (2 — 3) cM),
OpCHBAPUTENEHO CMOYEHHHM  XNODHCTEIM  METHNICHOM, M cobupaloT B
KOHHYECKYIO Konby BMectumocTsio 100 om’. Harpuii cepHOXHCIIBIH NPOMBIBAIOT
XMOPHCTHIM METHJIEHOM BB NOPUMAMH MO 2 CM’, CMBIB MPUCOEIMHSIOT K
3KCTPaKTy.

3areM B NENMTENBHYIO BOPOHKY C OCTaBIUeiiCs IOChe 3KCTpakuuK npoboi
BOJEI NOGABIAIOT PAacTBOP CEpHOM KHUCIOTHI, HOBOAA pH 70 3HaYeHHil MeHbme 2.
Ilposepsitor 3HaueHus pH ¢ mnoMowmplo HHAMKaTopHO¥ Gymaru. IIpoGy
3KCTParupyIoT 60 cM’ XJIOPHCTOrO METHIIEHA. DKCTPAKIIMIO IPOBOAT AHAIOTHYHO
H3JI0XEHHOMY B NpejsinyleM ab3ane. [TomyqaroT 3KCTPaKT M3 KUCIO#H Cpenbl.

OKCTpaKkTBl M3 KHMCIOH M INENOYHOM cpex OOBeNHHAIOT B KOibe H
ynapusaioT 1o o6eMa (2 — 4) cM’ Ha necuaHoii 6ane npu Temnepatype (60 * 5)°C
B TOKE BO3AyXa (MM a30Ta). Oc'ra-mx SKCTPaKTa NEPEHOCHT B rPARYHPOBAHHYI0
npo6upky BMecTHMOCTEO 10 cM’, KoNGy M3-TIOK SKCTpaKTa o6MEIBaKOT 1 — 2 oM’
XJIOPHCTOrO METHIIEHA, CMBIBEL noﬁanmno’r B Ty e mpoGupKy ¥ ynapHBaioT X0
xoHeuHoro o6wema (1 0,1) cM’ (Henb3s ymapuBath JocyXa!) Ha mecuaHoif Gane B
TOKE BO3QyXa. 3aTeM 3KCTPAaKT IIEPEHOCAT B TFEPMETHYHO YKYMOpPHBAIOMUiics
dnaxon BmecTHMOCTHIO 2 CM’.

Ilpu moxaroToBke NpoGH AN KOJMYECTBEHHOrO ONpENENEeHUd aHWIHHA,
6eH3oTHA30NA, 6yrunbensundranara, rexcaxjiopbyTanueHa,
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reKCaxJIOpUHMKIIONEHTaIMEeHA, reKcaxJiop3TaHa, reOCMHUHa, JieKaHans,
Aubyrundranara, auuzobyTwidranara, quMeriidTanara, auokTuidTanara, 2,4~
JUHUTpOTONyoNa, 1,2-muxsop6ensona, 1,3-muxnop6ensona, 1,4-nuxnopbensona,
AmTIwIdTaNaTa, Ju(2-3Twrekcin)dranara, 2-MeTwH3060pHEOa, 2-
METHIIEHTEHOHA, HUTpoOeH3o01a, N-HutpozoaupeHmIaMusa, 1,2,3-
TpIXJIOpOEH30a, 1,2,4-Tpuxnop6ensona, 1,3,5-Tpuxnopben3ona, 2-
xJyiopHatTanuHa U xaopodoca JOMyCKAeTCs HCIIONB30BaTh IKCTPAKT, OMYYESHHEIH
TOJIEKO U3 OCHOBHOI! (IEJIOYHOM) Cpembl.

Ilpy  moaroToBke nOpobel IS KOJIMYECTBEHHOTO  OTpEAeIeHHs
2-autpodeHona, 4-HutpodeHnona, 2,4-HUTpodeHoNa, AOMyCKAeTC HCIIONB30BaTh
9KCTPAKT, MOTYIEHHEIH TOJIBKO H3 KHCIOH cpefbl.

Ilpy aHaiM3e CTOUHOM BONBI BCIO NMpoby ofbeMOM He MeHee 1 v’
TEPENUBAIOT B JICUTENBHYIO BOPOHKY BMECTHMOCTHIO 2 M, OTMETHB TIONOMKEHHE
Me}mcxa Ha ¢iaxoHe ¢ mpo6oii Boxpl. MIakoH H3-MOX MPoGEl oOMEBIBaroT 10—
20 cM® XJIOPHCTOTO METHJIEHa, TIEPEHOCAT PACTBOPUTENE B JE/HTENFHYIO BOPOHKY
¥ IIPOBOJAT BCE NPOLEXYPH!, PEXyCMOTPEHHbIE 11 NPOGOMOATOTOBKH MUTHEBOK
Win npupoxHoit Bomel. Jng onpenenenus ¢akTudeckoro ooGpeMa mpoObl, B3ATOM
Ha aHaM3, HanoNHAIT GnakoH M3-nox mnpoGsH  BOAONMPOBOAHOH MM
OUCTWUMMPOBAHHOH BOMOH JO METKH, IMEPENHBAIOT BOXY B  MEH3YPKy
BMECTHMOCTHIO 1 1M 1 HU3MepsIoT 00beM. TlonmydenHsli 065eM YYUTHIBAIOT NIPH
BBIYUCIICHHH PE3yIbTaTOB.

11.4 BeinoTHeHHe H3MepeHHI

Tomy4yeHHbIE SKCTPaKThl aHANM3MPYIOT B TOT Jk€ JeHb. B ciydae
HEBO3MOXXHOCTH HEMEIEHHOTO NPOBEJCHHA aHanu3a, SKCTPAKTH XpaHAT B
TEPMECTHYHO 3aKPHITEIX (prakoHaX B MOPO3MIBLHOHM KaMepe MpH TeMIepaTrype
muHyc (18 —24) °C He Gonee 12 cyTok. DKCTpaKTH Nepe]] aHATU30M HEOOXOAUMO
BBIZCPIKATh IIPY KOMHATHOH TeMnepaTtype He MeHee 20 MUHYT.

Peocum  nomnozo cranuposeanus. KauecTBeHHB aHanu3 NpPOBOJAT B
peKuMe MOJHOTO CKaHMPOBaHMA. JIaHHBIE HAKAIUIMBAIOTCS KOMIEBIOTEPOM B BHIE
XpOMAaTOrpaMMB! 110 MOJTHOMY HOHHOMY TOKY M Macc-CIIEKTpaM. 3aTeM HCCIEAYIOT
Macc-CreKTpsl  BCEX XpoMarorpaudeckMx ITMKOB H CpaBHUBAlOT HX C
6ubMIOTeUHBIMU Macc-cIIeKTpaMHK. EcM Macc-CeKTp HEeH3BECTHOrO KOMIIOHCHTA
MMeeT K03 HULHEHT COBNIACHU C OAHHUM U3 OHOJIMOTeIHHIX CrieKTPOB OT 70 % 1
BBIIIE, KOMIOHEHT HACHTUQULMPYIOT KaK COEHMHEHHE, HPUBELEHHOE B
6ubnuoTeke Macc-CIIEKTPOB.

IpuMeqanne—B crysae xorxa 6u6mioTeka BEIAET ABA WM HECKONBKO BEIMIECTB C
GMU3KIMU 3HaYEHUAMH K03 HIMEHTOB COBNIaXCHAA:

- BU3YQTBHO CPaBHHBAIOT MACC-CIEKTPEl ONpENCIAEMOr0 KOMIIOHCHTA ¢ KaXKIbIM M3
GHuOMIOTe HBIX H BEIOHPaIOT HanboJIee IOXOMKMIM;

- OpH OJMHAKOBEIX MACC-CIIEKTpaX ONpENENAEMOro KOMIIOHEHTa M HECKOJBKHX
OuOMHOTeYHbIX (HanmpuMep, y H3OMEPOB) HMCHONB3YIOT AIBTCPHATHEHBIC AHANHTHICCKHE
METOJIBI; MaCcC-CEKTPOMETPHA BHICOKOrO paspemeHu, crekrpomerpus IMP u np.
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Peoicum  cenexmuenozo Oemexmupoearnus. KonuuecTBEHHBIH aHamM3
yKa3aHHBIX B Tabymua 1| OpraHMYeCKHX COENWHEHHMH OCYLUECTBILIIOT B PEKHME
CENIEKTUBHOro  ferekrupoBaHud. [IpoBomar wpentudmxamyro, cobionas
ClIeQyIONYe NpaBwa:

- OTHOCHTEJIbHa# MHTCHCHBHOCTH IHKOB 3-X HOHOB (OCHOBHOIO M
MOATBEPKAAOINMX, KOTOPEIE MEpeyUciIeHs B Tabiuie 7) Ha XpoMarorpaMMe He
J0IDKHA oTydaThes 6osee yeM Ha 30 % OT OTHOCHTENEHON MHTEHCHBHOCTH 3THX
MUKOB B CIpaBOYHOM Macc-cnektpe. CnpaBOYHBIH Macc-CHEKTp MOXeT OBITh
NOJIy4eH AHANK30M TIpagyMpOBOYHOTO pacTBopa Ha mpubope WM B3AT U3
ClpaBO9HOM 6ubIHOTEKY;

- BpeMs YAEpKHMBaHMA HE JOJDKHO OTJIMYAThCA OT YCTaHOBJIEHHOTO INpH
rpagyupoeke (10.4) Gonee yem Ha 20 c.

Ha kaxxmo#t Macc-XpoMaTorpaMMme H3MepsIOT IUIOINAId NMMKOB OCHOBHOTO
HMOHa KaXIOr0 AaHaIM3HpYeMOro COeIWHEHHs U cBuaerend. Pesynwrarst
H3MepeHult o6pabaTeiBaloT B COOTBETCTBMM ¢ IyHKTOM 12. B ciydae, xoraa
KOHLEHTpAlMs ONPEAIAEMOro BEMECTBA B IKCTPAKTE NPEBEINACT MAKCHMAEHYIO
KOHIEHTPAIUIO Kbl FPafyHpOBOYHOTO PacTBOPa, SKCTPaKT CleAyeT pa3baBHTh
XJIOPHCTHIM METHJIEHOM M NPOBECTH M3MEPEHUE KOHLEHTpanuM MOBTOpHO. Ilpu
BBIYHC/ICHMH PE3YJHTATOB M3MEpEHHI HEOOXOIUMO Y4eCTh CTeNeHb pa3baBneHuA.

Ji xaxIoH NapTuM XJIOPUCTOrO METWIEHA NMPOBOIAT MPOBEPKY UHCTOTHI
mo 11.1.

T a 6 1 uw m a 7 - Macc-cHeKTpoMerpHdecKHe XapaKTePHCTHKH
onpeneisieMbIX OPraHAYeCKHX COeAMBeHHIT
HauMenoBanune MaccoBbie YHcjIa HOHOB, 2.6.M.
OpPraHu4YecKoro OcHoBHO# HOH IloaTBepKAAIOMIHE HOHbI
coeTMHEHHSs

2-MeTUmeHTeHOH 83 167,2 279,3
AHUIHMH 93 66 39
1,2-Tuxnop6enson 146 111 75
1,3-Huxsnopbenson 146 111 75
1,4-Juxnop6enzon 146 111 75
I'ekcaxsnopatan 201 117 166
Hurtpo6Genzon 77 123 51
2-Hurpodenon 139 65 109
1,2,3-Tpuxnop6enson 180 145 109
1,2,4-Tpuxnop6exzon 180 145 109
1,3,5-Tpuxsop6enson 180 145 109
Jlexaxanp 57 41 112
2-Metmnnzo6opHeon 95 108 55
Hadramin-d8§ 136 68 54
I'excaxnopbyTanuex 225 190 260
BeH30THa30J 135 1079 55
Xnopodoc 109 184,9 79
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HaunmenoBanue MaccoBble YHCIa HOHOB, 2.€.M.
OpPraHH4YecKoro OCHOBHOIi HOH IoaTBepKAAIOIIHE HOKBI
COeMHEHHSs

I"excaxnopuukionesragues 237 95 272
2-XnopHadhTanua 162 127 63
I"eocMuH 112 111 125
Jumetundranar 163 77 194
2,4-JInautpodeHon 184 154 63
4-Hutpodenon 139 65 109
2,4-JIUHUTPOTOJTYOJ 165 89 182
N-Hutpozongudenunamun _ [169 168 51
JusTundranar 149,2 177 150
Juuzobyrundranar 1492 150 104
Jubytundranar 149,2 150 104
b Gensmndranar 149,2 91 249
Jn(2-stmnrexcun)dranar | 149,2 55,1 98,1
JAuoxtundranat 149,2 167 249
Oprammecme COCAMHECHUA NCPEYACIICHEI B ITOPAAKE BO3PAaCTaHNA BPEMCH YICD)KHBAHAA.

12 OBPABOTKA PE3YJbBTATOB H3MEPERUIA

O6paboTKy  pe3ysibTaTOB  M3MEpeHMHi  MAacCOBBIX  KOHIIEHTpauuit
ompe/ieNITeMBIX OPraHAYEeCKUX COEAMHEHHM U CBUAETENA BHIMOIHAIOT ¢ IOMOIIBIO
ynpapisromell  mporpaMMEl B COOTBETCTBHMH €  IpagyHpOBOYHEIMH
XapaKTepHCTHKAMH C YYETOM KOHLEHTPUPOBAHUA U NOTEPh NPH NPOGONOATOTOBKE
M npelBapuTenbHOM pa3baBeHNH SKCTpaKTa o Gpopmyie

S,-V,-K

X =2
4KV,

rae:

X; — MaccoBas KOHUEHTPALHA OTIPEE/AEMOro COSMIMHERHA B po6e, Mr/mm’;

S; — Womagp NHKAa OCHOBHOTO HOHA OMNPENENiEMOr0 COENHHEHHUd B
aHaIM3UpyeMOM 3KCTpakTe, MB*c;

¥, — 06BeM 3KCTpaKTa, cM’;

A; — OTHOCUTENbHBIH IPagyHpoBOYHKi ko3 dunueHT onpenenseMoro i-ro
coenmuenys, MB*c*cm’/mr (10.4);

Knp — monpaBouHeli k03Q(HMIMEHT, YYHTHIBAIONMIA NOTEpH TpH
npobonoaroroBke (10.6.);

Vq— 0bbeM ananuzupyemoii npo6Get BOIbI, 11M3.

K, — xoabduumenT pasbaBneHus, pacCHUTaHHbIH 1O GopMyse
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Va
K"=Vm’

rae:
Vs — 06BEM ATMKBOTEI SKCTPAKTa NPOGH! aHAMH3HPYEMOIH BOJIEL, CM".

CymMMapHyl0 MacCoBYH0 KOHLEHTpauuio ¢TanatoB B mpobe BOABl X
paccYUTHIBAKOT N0 opMyne

X =§X: , Mr/am’

CyMMapHyI0O  MaccOBYI0  KOHUEHTPAUHI0  JHXJIOpOEH30JI0B WM
TPIXIOPGEH30MI0B B po6e BOmb! Xy, PACCIUTHIBAIOT MO GopMyne

X = §X: , M/’

B cBA3M C TeM, YTO BENMYMHEI NONPABOYHLIX KOIQOUUUEHTOB K,
YUYUTBHIBAIOMIKUX MOTEPU NpH NMPOGONOATOTOBKE AHANH3UPYEMBIX COSOUHEHUH I
KaXOOro BEINECTBa, COM3MEPUMEI C BEJMYHHON IOnmpaBoqHoro koadgduimeHta
ceunerens Ko (* 5 %), nomyckaercsa mpu o6paGoTKe pe3yNbTATOB W3MEpPEHHS B
Ka4yecTBE IMOMPaBOYHOIo ko3(duumeHTa HCMONB30BaTh K, PACCUUTHIBAEMEI MO
dopmyrne

K,

.
ce Cu ’

rae

Xoe — M3MEPEHHOE 3HAYEHHE MACCOBOI KOHIIEHTPAlMH CBHAETENA B mpobe,
mr/am;

Ce — arrecTOBaHHOE 3HaYCHHE MACCOBOM KOHLICHTpalMM CBMAETENS B
npo6e, mr/mm’.

TlomyueHHsie pe3yJabTaThl aHATIH3a CYHTAIOT YAOBJICTBOPHMTENLHBIMU B
Cllydae, €ClM TMOJy4eHHOE 3HAUYEHHE MAacCOBON KOHILEHTpaUWM CBUAETENA C
YUCTOM MONpaBoYHOro Kodhdunuenta K, OTIMYAELTCI OT AaTTECTOBAHHOIO
3Ha4YeHHA MAcCOBOM KOHLEHTpauu# CBHIETENd, AobGaBnieMoro B mpo6y Bonsl
nepen mpo6onoaroToBko#, He Gomee uyem Ha 40 %. Ecnm 310 ycmoBHe He
BBIMIOJIHACTCA, aHANW3 TMpoOEl BOAbI MOBTOPsIOT (HauuHas ¢ 11.3), mcronesys
BTOPYIO IIOPLHIO IIPOGHI BOEL

13 O®OPMJIEHME PE3VJIGTATOB U3MEPEHHM

Pesynb'ra'm KOJIMYECTBCHHOr0 aHanusa B IIPOTOKOJaX  QHAJIM30B
TMPEACTaBIIOT B BUOC

X; + A; Mr/o’ (P=0,95),
rae A=8 x 0,01x X; - 3HaYeHHe XapaKTEPUCTHKH NOTPELIHOCTH;
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8 — 3HaYeHHE NoKa3aTelis TOYHOCTH (Tabnuua 2).

Pe3yneTaTsl M3MEPEHHH NIPH 3aHECEHHHM B MPOTOKON aHANH3a OKPYIJIAIOT C
TOYHOCTBIO JI0:

npu MaccoBoOit KOHUCHTpauMu:

ot 0,000002 1o 0,00001 Mr/om’ 0,0000001 mr/mm’
caeme 0,00001 xo 0,0001 mr/om’ 0,000001 mr/mm’
caoime 0,0001 no 0,001 mr/om’ 0,00001 Mr/mm®
caerme 0,001 o 0,01 mr/mm® 0,0001 mr/mv’®
cebume 0,01 mo 0,1 mr/om’ 0,001 mr/mm’
ceeume 0,1 Mr/mM’ 0,01 Mr/mv’.

14 OEHKA NPHEMJIEMOCTH PE3VJIbTATOB H3MEPEHHAN

14.1 Ilpn momy4eHMu ABYX pe3ynbTaToB M3MepeHHil (X, X;) B YCJIOBHAX
MOBTOPAEMOCTH  (CXONMMOCTH) OCYMIECTBIIIOT MpOBEpPKY HPUEMIIEMOCTH
pe3yNETAaTOB B COOTBETCTBHH ¢ Tpebopanuamu FOCT P UCO 5725-6 (pazpmen 5).

Pe3yneTaT M3MepeHHt CIHTAIOT IPUEMIIEMBIM IIPH BHINOIHEHUM YCIOBUA:

IXI ‘le

200——=<r
X, +X,

3HaveHus nepeseNoB NMOBTOPSEMOCTH () IMpHBeeHE! B TaGmuue 8.

142 Tlpu nosyyeHHHM pe3yALTATOB H3MEpEHUil B JABYX JabopaTopHsxX
(X1, Xnas2) TPOBOAAT MNPOBEPKY HPHEMJIEMOCTH pE3YJNFTATOB H3MEPEHHi B
cooTBercTBHHU ¢ Tpebopanusmu 'OCT P UCO 5725-6 (paspen 5).

PesysnbTaT H3MepeHMit CYNTAIOT MPHEMIIEMEIM IIPH BHIOJIHEHUH YCIIOBMS:
200 K - Xl <R
Xuet + X2

3naueHus npeesioB BocnpoussoaumoctH (R) npusenexs! B Tabnuue 8.

T a6nmnmn a8 - Ipenensl MOBTOPAEMOCTH H BOCHPOH3BOAMMOCTH
pe3yJILTATOB H3IMEPEHH il OpraHHYecKUX CoeAHHEHMI

Juanazon H3MepeHHii, IIpexes BOCMPOH3BOAMMOCTH Ipenen NOBToOpsieMoCTH
mr/am’ (ama mBYX pesynsraroB (ans mBYX pe3ynbTaToB
u3Meperuit), R, % W3MEpeHHi), T, %
AHUATIH
ot 0,0002 mo 0,001 Bx1. 56 39
cB. 0,001 no 0,2 BxuI. 34 25
Bensotnason
ot 0,00005 mo 0,0001 Bx. 84 59
cB. 0,0001 no 0,001 BxuL. 59 42
Byrun6ensundranar
ot 0,0002 zo 0,01 Bk 98 84
cB. 0,01 no 0,1 Biun. 70 56
cB. 0,1 mo 1 Bxu. 39 34

3A0 «POCA»: OPXMA, atn HAUTL_ 30_68_2009_ noayn_oprecmectsa_2011 Hanenesun: 30.12.2011
Cexrop xpomatorpadin Crp. 26533 Tewars: 30.12.2011
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Juana3lon u3mMepeHuii, IIpenen BOCNPOH3IBOAUMOCTH Ipenes nOBTOPAEMOCTH
mr/am® (s IBYX pe3yNBTaToB (w1 DBYX pE3yIbTaTOB
usmepenuit), R, % wu3Mepenwil), r, %
Fekcaxnop6yramuen
ot 0,0002 mo 0,001 BxiL. 53 36
cB. 0,001 no 0,01 Bxn. 42 31
cB. 0,01 o 0,2 Bxu1. 36 28
Iexcax IOpIUKNONEHTATMCH
ot 0,0002 mo 0,001 Bxu. 50 36
cB. 0,001 zo 0,01 Bk 42 31
cB. 0,01 5o 0,2 Bk, 31 22
IexcaxuopaTan
ot 0,0002 1o 0,001 Bx. 53 36
cB. 0,001 mo 0,01 exi 42 31
¢B. 0,01 5o 0,2 Bk, 36 28
TeocmuH
ot 0,000002 xo 0,0001 Bx. 84 59
cB. 0,0001 no 0,001 Bxa. 59 42
JexkaHams
ot 0,0002 5o 0,001 Bxn. 57 48
cB. 0,001 mo 0,01 Bk, 50 36
¢B. 0,01 5o 0,2 Bxi. 35 22
Jiubyrungranar
ot 0,0002 0 0,01 BRI 84 59
cB. 0,01 o 0,1 Bxu1. 71 48
cB. 0,1 1o 1 Bk 41 28
Juu3oGyrwndranar
ot 0,0002 mo0 0,01 Bxi. 98 70
cB. 0,01 10 0,1 Bxi1. 73 50
cB. 0,1 o 3 Bk 42 31
Hamermndranar
ot 0,0002 mo 0,001 Bxn. 50 34
¢B. 0,001 xo 0,01 B 39 28
¢B. 0,01 mo 0,2 Bxa. 31 22
2,4-JmHATpOTONYONT
ot 0,0002 no 0,001 BxiI. 53 36
cB. 0,001 mo 0,01 Bx1. 48 34
¢B. 0,01 m0 0,2 BKIL. 31 22
1,2-JTuxnop6enson
ot 0,0002 5o 0,01 Bxn. 53 36
¢B. 0,01 10 0,2 BxL 34 25
1,3-IuxnopGenzon
ot 0,0002 o 0,01 BK1. 56 36
cB. 0,01 5o 0,2 KL 34 31
1,4-TuxnopGenson
ot 0,0002 g0 0,01 Bxi. 56 34
¢B. 0,01 10 0,2 BKIIL 36 31
Huxnop6ensomsi (Cymma)
ot 0,0002 mo 0,01 Bx. 56 42
¢cB. 0,01 10 0,2 BKIL. 36 28

3A0 «POCA»: ODXMA,
CexTop xpomaTorpaduy

aitn: HATL_ 30_68_2009_ nonyn_opreemectsa_2011
Crp. 27733
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Jiuanason usmepenuii, Hpenen BOCNPON3BOAMMOCTH Hpenen nosTopsiemocTu
Mr/aM (111 EBYX pe3ynbTaTOB (11 JByX pE3yNbTaTOB
H3Mepenuii), R, % H3MepeHuid), r, %
JHuokxrundranar
ot 0,0002 no 0,001 Bk 84 59
cB. 0,001 no 0,01 Bk, 57 48
cg. 0,01 mo 3 BrL. 41 28
Ju(2-stwrekcrn)dranar
ot 0,0002 xo 0,001 Bx. 64 45
cB, 0,001 mo 0,01 B 50 34
cB. 0,01 no 0,2 sxn. 34 22
JHustrndranar
or 0,0002 xo0 0,001 Bx. 84 59
cB. 0,001 go 0,01 Bx1. 50 36
cB. 0,01 no 3 BKIL. 42 28
2-Meram3o0opHeon
ot 0,000002 no 0,0001 Bk 84 59
cB. 0,0001 xo 0,001 BxiL 70 48
2-MeTrnneBTeHOH
ot 0,0002 n0 0,001 B 67 45
¢B. 0,001 mo 0,01 BxI1. 50 34
¢B. 0,01 g0 0,2 Bxu1. 34 22
HurrpoGerson
ot 0,0002 no 0,001 skn. 53 36
cB. 0,001 mo 0,01 B 48 34
cB. 0,01 5o 0,2 Bxi1. 31 22
N-Hurposomipermnamun
ot 0,0002 xo 0,01 Bxur. 53 36
cg. 0,01 no 0,2 BKJ1. 39 28
2-Hurpodenon
ot 0,001 mo 0,01 Bk, 48 34
cg. 0,01 10 0,2 BrI 31 22
2-XnopHadTanHH
ot 0,0002 no 0,001 BKI. 53 36
cB. 0,001 xo 0,01 Bxo1. 45 31
cB. 0,01 10 0,2 B 31 22
1,2,3-TpuxmopOenson
ot 0,0002 no 0,01 Bxu. 50 34
cB. 0,01 mo 0,2 Bk, 31 22
1,2 4-Tpmxnop6enson
ot 0,0002 no 0,01 Bxu1. 50 36
¢B. 0,01 g0 0,2 BKJI. 28 22
1,3,5-TpuxnopGenson
ot 0,0002 mo 0,01 Bxu. 53 36
cs. 0,01 no 0,2 BKI. 31 25
TpuxnopGer3omsl (CymMmma)
ot 0,0002 o 0,01 Bx. 50 42
cg. 0,01 no 0,2 B, 31 22

3A0 «POCA»: OOXMA,
Cexrop xpomarorpagui

®attn: HITT_ 30_68_2009_ nonyn_opreemectsa_2011
Crp. 28533

Hamenenns: 30.12 2011
Mewars: 30 12.2011
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JAmnana3on uimMepeHuii, Hpefen BocnpoM3ssoaumMocTi Hpenen NoBTOPREMOCTH
mr/am’ (s (BYX pe3yILTATOB (wis mBYX pe3yaLTaToB
u3Mepenuii), R, % u3MepeHwit), 1, %
Dranars! (Cymma)
ot 0,0002 mo 0,001 K. 67 34
cB. 0,001 mo 0,01 Bxn. 56 28
¢B. 0,01 mo 3 BKIL. 39 20
Hadramm d 8
ot 0,0002 mo 0,001 Bk, 67 34
cB. 0,001 yio 0,01 Bx. 48 22
Xnopotoc
o1 0,0001 o 0,001 Bxn. 78 56
cg. 0,001 mo 0,025 BKi. 50 39
cB. 0,025 no 0,1 BKi1. 42 28
4-HurpodeHon
(nMTHEBEIE BOJRL)
ot 0,01 o 0,1 B 42 20
¢B. 0,1 5o 1 BKa. 29 14
4-Harpodenon
(npHpoOAHEIe ¥ CTOYHBIE BOMEL)
or 0,01 no 1 B 49 25
2,4-Tnsurpodenon
(nuTHEBBIE BOJI)
ot 0,01 xo 0,1 BKJI. 42 20
cB. 0,1 7o 1 Bk 29 14
2,4-Tymurpodenon
(NPHPOXHBIE M CTOYHBIE BOABI)
ot 0,01 o 0,1 B 56 28
cB. 0,1 mo 1 BxiL. 39 20

15 KOHTPOJIb TOYHOCTH PE3YJBTATOB U3MEPEHMIA

15.1 KoHTpoib TOYHOCTH pe3yJbTaTOB H3MepeHHil NpH peaju3auuf
METOAMKH B Ja00paTopHM NpexycMaTpPHBaeT:

- KOHTPOJb CTabMIBHOCTH pE3yJILTATOB M3MEPEHHH MyTeM KOHTPOJA
CpeIHeKBaApaTHYECKOro OTKIOHEHHA IOBTOPAEMOCTH, CPEAHEKBAaIpaTUYECKOro
OTKJIOHEHHA MPOMEXYTOYHOH MPEUH3HOHHOCTH M NOTPEIHOCTH B COOTBETCTBHH C
pexomenpmaiuamu [OCT P UCO 5725 (qacts 6). Ob6pasen it KOHTPOJIS FOTOBAT
¢ wucrnionb3oBanueM ['CO. IlepuoguyHOCTH KOHTPOJIA PEriaMeHTHPYIOT BO
BHYTPEHHHX JOKYMEHTaxX 1abopaTopuu.

Ilpu orcyrcteun I'CO  pomyckaercs  MCHONB30BAHHE — BEIECTB
rapaHTHPOBAaHHOHN YHCTOTHI C CONEPIKAHMEM OCHOBHOIO BEIIECTBA HE MeHee 98 %
WK aTTeCTOBAHHBIX PaCTBOPOB C OTHOCHTENBHOHN MOrpelmHOCTEIO He Gonee 4 %,
Hanpumep, ¢upMm «Supelco», «ChemService», «Dr. Ehrenstorfer» mwmm mo6oit
JApyroii.

- ONepaTHBHHI KOHTPONh HNpPOLEAYPhl H3MEPEHHA IYyTEM OLEHKH
NOrpeLIHOCTH, HalIPUMeEp, C HCHONb30BaHHEM 00pa3LioB Ui KOHTposns (15.2).

Viamenerma: 30.12.2011
Teqars: 30.12.2011

3A0 «POCA» OOXMA,
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15.2 OnepaTHBHLIH KOHTPOXL NpouexypsLl H3IMEPEeHHI ¢ IPUMeHeHHeM
06pa3noB AN KOHTPOIA

B kayectBe 0OpasmoB INA  KOHTPOJS  MCOOJNB3YIOT — CHELMATbHO
MIPUTOTOBJICHHEIE PAcTBOPH! B JUCTHLIMPOBaHHOH Boze ¢ ucnoib3oBaHueM I'CO
Wi BELECTBA rapaHTHPOBAHHOM YHCTOTEI.

OnepaTUBHBEIH KOHTPONs INpPOLEAYpHl HM3MEPEHMH NPOBONAT  IIyTEM
CpaBHEHMA pe3yJIbTaTa OTHENLHO B3ATOH KOHTponbHOM mpouexyphl (Kg) ¢
HopMaTHBOM koHTpos (K;).

PesynETat KOHTPOBHOH Mponeaypbi Kk pacCunTHIBAIOT 110 hopMyIie
Kg= I Xi—-GC; | s

rae:

X; — pesynbraT KOHTPONBHOrO H3MEPEHHA MacCOBOH KOHILICHTpalMH
OMPEIENAEMOTO KOMITIOHEHTa B 06pasLie A KOHTPOJIA;

C; — aTTecTOBaHHOE 3HaUYEHHE ONpPEHeNieMOro KOMIOHeHTa B obpasue Wit
KOHTPOJIA.

Hopma’mn KOHTPOJIA Ki pPacCYHTHIBAIOT IO d)opmyne
Ki= A,

rae A,,i — XapaxKTEepUCTHKa MNOTPEeINHOCTH AaTTeCTOBAHHOIO 3HAYCHHMA
OINpeaeaeMoro KOMIIOHEHTa B 06pa3ue AJd  KOHTPOJIA, YCTAHOBJICHHas1 B
J1a60pa1‘opmx IIpH peaii3anMy METOANKH

IIpumMeganne — Ha nepsoM 3Tane mpoBeNEeHMs KOHTPONA HOCIE BHEAPCHHS
METOMMKH HoIyckaerca cuurare A, =084 A, , rae A; — npunwcaHHas XapakTCPHCTHKA
NOTPEMHOCTA METOMMKH, KOTOPYIO PaCCIHMTBIBAIOT O GopMyne:

A, =0,01-C;-8

3naveHus J MpUBEACHH! B TabMmuie 2.

KavecTBo KOHTpOJIBHOM NPOLEAYPHI IPA3HAIOT YAOBJIETBOPUTENBHEIM IIPH
BHINOJIHEHHH YCIIOBHS:

Ki<K;

ITpH HEBHITIONHEHUH YCJIOBUS KOHTPOJBHYIO Ipouenypy noTopaoT. Ilpu
[OBTOPHOM HEBBHIIOJIHEHUH YCJIOBHS BBIACHAIOT NPWYHMHBL, NPHBONAMINE K
HEYOBJIETBOPUTESILHBIM PEIYJILTATaM, H YCTPAHSIOT HX.

15.3 lpouenypy KoHTpois CTaOMJIBHOCTH  mOKasarenell  KauecTea
Pe3yJITaTOB aHanu3a (NOBTOPAEMOCTH, BHyTPHIA00PaTOPHO# NPEIM3UOHHOCTH H
MOTPEIHOCTH) TPOBOAAT B COOTBETCTBMM C IIOPANKOM, YCTAHOBJIEHHBIM B
sabopatopuu.

PexoMeHpyercs KOHTPONb  CTaGMJIBHOCTH  PE3YJBTATOB  H3MEPEHHI,
NONYYEHHHIX MO JAaHHON METO[HKE, MPOBOIUTH MO PE3yNBTATaM H3MEpEHHS
MacCOBO# KOHUEHTpaUUU CBUAETENA, 106aBseMoro B npo6y.

3A0 «POCA» OOXMA, Gaitn: HAT_30_68_2009_ nonyn_oprecmectsa_2011 Homenenna: 30.12.2011
Cexrop xpomarorpagan Crp. 3033 Mexars: 30.12.2011
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IPAJIOXKEHHE 1

BJIOK-CXEMA IIPOBEJAEHUSA AHAJIU3A

1 me* IpoGEr BobE

Jlo6asnerre pacTBopa rHAPOOKHCH HaTpus 1o pH 9 — 11

I
JloGasnerwe 0,01 M pacTBOpa CBEAETENS C MACCOBOM
koHneHTpampei 100 MET/cM
I
OKCTparHpoBaHKe XJIOPHCTEIM METAICHOM
60 oM

Oraenerne oprammdeckoi pass
(ocaoBEOH (ppakiym) # BHICYIIMBaEHe 3xCTpakra Na,SO,

JHo6apnerre x opobe (BomHas pakimust) pacTBopa CepHOH
KECIOTE a0 pH <2

3xcrpamp03alme XJIOPHCI'L!M MCTHIICHOM
60 oM’

|
OtaencHue opraiuueckoii ¢asst
(xucnofi ppakimm) U BHCYIMBaHKE dKCTpakTa Na,SO,

|
O6neuHeHHe opraHuaecKux (a3
(nocne 3KCTpaxIiy M3 MENOYHOM UM KHCIOH (ppakumit), !
ynapusanme npu (60 £ 5) °C s0 o6nema 2 ~3 cM’

Tepenoc axcTpakTa B MEPHYIO MPOGHPKY H YIIapUBaHHUE
mlc

XpoMaro-Macc-ClIEKTPOMETPOMETPHYCCKUI aHANH?3

I

KoxTpons 3¢ dexTrBROCTH IPpoOOIOATOTORKH:
MaccoBas KOHLICHTPAIMA CBHAETEN JODKHA COCTABIATE
(0,0010 = 0,0003) Mr/mM’®

O6pa6oTka JAHHEIX H BHIIHCIICHUE PE3YILTaTOB H3MEPEHMIl

3A0 «POCA»: OOXMA, agin; HUMT_ 30_68_2009_ nonyn_opreemectsa_201 1 amenekna: 30.12.201 1
Tesams: 30.12 2011

Cexrop xpoMaTorpaguu Cip. 31533
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INPAJIOKEHHUE 2
MK onpeaensieMbIX CoeJUHEHH B pa3JIMYHBIX THIIAX BON
Ho- HaumMeHoBanHe IINK 8 K 8 Boge {IIAK B BOAae| HIK=s HopMmaTHBLI
Mep OpPraHH4ecKoro NMUTbEBOH | BOZOEMOB BOXOEMOB | CTOYHOMH KauecTBa
COeUHEeHHA BOJE, KyJasT./6bIT. | pbi6./X03. BOJE, pacdhacoBaHHbLIX
mr/am® | HasHauvenns, | Hazmage- mr/om’ NHTbLEBBLIX BOX
mr/am’ HHS,
PN 1 xare- BRICLUAA
Mr/am ropus KATETOpHA
1 AHUIHH 0,1 0,1 0,0001 HC YCTAHORJL [ HE YCTAMOBL | HE YCTAHOBRRL
2 | Bex3orrazon 0,25% 0,25* HC YCTAHOBIL | HC YCTAHOBZL | HE YCTAHOBN. | HE YCTAHOBIL
3 | TeocMHH HE YCTaHOBA. HE YCTaHORN. HC YCTZHOBIL | BC YCTAHORIL | HC YCTAHORL | HC YCTAHOBR.
4 |T'ekcaxnopbyramuex 0,01 0,0006 HC YCTAHORJL | HCYCTAHOBNL | HCYCTAHORL | HE YCTAHORL
5 [TexcaxnopuMkionex 0,001 0,001 HEYCTAHOBJL | HC YCTAMOBIL | HC YCTAHORIL | HE YCTAHORIL
TAOAUCH
6 I"e!(caxnopa'rau 0’01 0,0 1 HE YCTAHOBIL HC YCTAHOBJL HE YCTaHOBIL HE YCTRHOBJL
7 IIeKaHaJIL HC yCTaHORJL HC YCTRROBIL HC YCTAHOBIL HC YCTAHOBIL He yc'ma‘om HC YCTaHOBJL
8 | Aumermndranar 0,3 0,3 0,5 HC YCTAHOBNL | HE CTAHORNL | HC YCTAHOBIL
9 2,4-Jlun HTPOTONYON 0,5 0,04 MC YCTaHOBAL | HCYCTAHMOBIL | HC YCTAHOBJL | HC YCTaHOBIL
10 |2,4-unnTpodeHon 0,03 0,03 0,0001 HCYCTANOBIL | HC YCTAMOBN | He ycTaHORL
11 |1,2-JuxnopbeHson 0,002 0,002 0,001 HC YCTAHOBN. | HC YCTAHORAL | HMC YCTaHOBM
12 |1,3-uxnopbenson HE YCTAHOBN. | HE YCTaNORA. 0,001 HC YCTaHOBAL | He YCTAMOBNL | me ycramom
13 | 1,4-Juxnopbenson 0,002 0,002 0,001 HC YCTaHOBR. [ HE YCVAHOBA. | Hic yCTaHoBM.
14 lIHs'mnq)‘rana'r HC YCTAHOBIL 3,0 HC YCTAHORSI HC YCTAHOBA | HC YCTAaHMOBM. HC YCTaHOBJL
15 { Auuzobytundranar HE yCTasoBJ. HE YCTaHOBIL. HC YCTaHOBA. | HC YCTAHOBA. | HC YCTAHORAL | HC YCTaHOBIL
16 | Aubyrundranar HE YCTAHOBIL 0,2 0,001 HC YCTAHOBJ. | He ycramosn. | se ycranoan
17 { AuoxTundranar HC YCTRHOBIL 1,6 0,01 HE YCTAHOBZL | HC YCTAHORL | He yCTAHOBIL
18 Bmﬁe“amd)m art HC YCTAKOBIL HE YCTaHORIN. HC YCT2HOBJL HEC YCTAHOBJL, HE YCTAHOBL HC YCTAHOBIL
19 I[H(Z- HC YCTaHOBIL 0,008 HC YCTaHORL He YCTAHORJL 0'006 0’0001
aTHAreKCHa)Pranar
20 2-Me-rmu3°50pﬂe(m HC YCTaHOBIL HC YCTAHOBA. HE YCTAHOBJ. | HE YCTAHOBR | HC YCTRHOBL | HE YCTAHOBIL
21 [2-MeTWINEeHTEHOH 0,0 6* HC YCTaHOBIL HC YCTAHOBL | HC YCTAHOBA | MC YCTAHOBN. | HC YCTARHOBIL
22 |Hurpobenson 0,2 0,01 0,01 HC YCTANOBJL. | HE YCTRHORJL | HC YCTAHOBIL
23 | N-Hurposoaudenun- 0,01 0,01 HC YCTAHOBLL. | HCYCTAHOBRL | HCYCTRHOBR. | me ycTaHoBN.
aMHH
24 [2-Hutpodenon 0,06 0,06 HCYCTaHORLL | HC YCTaHOBN | me ycramomn | He ycranosn.
25 |4-HutpodeHon 0,02 0,02 0,01 HE YCTAHOBIL | HC YCTAHOBIL | HC YCTAHOBIL
26 {1,2,3- HC YCTAHOBN | HC YCTAHOBI 0,001 HCYCTAHOBN | HC YCTAHOBN | HC YCTAaHOBN
Tpuxnopbenszon
27 (1,24- HC YCTAHORM | HC YCTAHORN 0,001 HC YCTAHOBN | HC YCTAHOBR | HE YCTAHOBA
Tpxopbenson
28 11,3,5- 0,03 0,03 0,001 HE YCTAHOBL | MC YCTAHOBIL | HC YCTANOBIL
Tpuxnopbenson
29 |2-XnopHadranux 0,01 0,01 HC YCTAHOBNL | HC YCTAMOBL | He YCTAMOBL | HE YCTAHOBIL
30 |[Xnopodoc 0,05 0,05* OTCYTCTBHMC | HEYCTaHORL | we ycTasomn | He ycTanosi
(0,00002)

* — OJ1Y (opueHTUPOROYHO JOIYCTHMBIH YPOBEHE).

Hamerenng: 30.12.2011
Mewa: 30.12.2011

3A0 «POCA»: OOXMA,
Cexrop xpomarorpadsm

Dain: HITI_ 30_68_2009_ nonyn_oprecmectsa_2011
Crp. 32533



Vanemwe 2011 ¢ HIIT 30.1:2:3.68-2009

OPUJIOKEHHUE 3
JUTEPATYPA

1. @. Kapacex, P. Knement. Bregenne B XpoMaTo-Macc-CHIEKTPOMETPHIO —
M.: Mup, 1993. — 236 c.

2. P. Conmsccn, I1. Cangpa, K. IlInerr. AHanu3 BOABI: OpraHU4ecKHe
MMKporpumecH. [lpakrHdyeckoe pykoBoacTBO. ITepeBol ¢ aHMIMICKOro KON
penaxuueii B.A. Heunoposa — Cankr-Ilerep6ypr.: Tesa, 1995. — C. 70.

3. Meronuueckue yxazauusi MYK 4.1.663-97. l'ocynapcteennas cucreMa
CaHMTAPHO-3NMAEMHONIOTHIECKOT0 HopMUpoBaHus P®. 4.1. Meronsl KOHTpOJI.
Xumugeckue (axropsl. OnpeneneHne MacCOBOM KOHIECHTPAUMM OPraHHYEeCKHX
COEIMHEHUHA B BOJZIE METOZIOM XpOMaro-Macc-CIieKTpoMeTpur — M.: MuHnzapas
Poccun, 1997. — 40 c.

4. EPA-600/4-88/039 December 1988 (Revised July 1991). Methods for the
Determination of Organic Compaunds in Drinking Water — Cincinnati, Ohio:
Enviroment Monitoring Systems Laboratory Office of Research and Development
U.S. Environmental Protection Agency. — C. 323.

5. CanlluH 2.1.4.1074-01. IluteeBasn Boma. I'urnenmdeckue TpebOBaHUA K
KauecTBy BOJBI UEHTPAJHM30BAHHBIX CHCTEM IHTHEBOTO BONOCHAGKEHHA.
KoHTposs kagecta. M: Munsppas Poccun, 2002. 103 c.

6. IpenenbHO-AOMYCTHMEIE KOHIEHTPAMH XHMMYECKHX BELIECTB B BOJE
BOIHBIX  OOBEKTOB  XO3ANHCTBEHHO-MMTHEBOTO M KYJBTYPHO-OBITOBOIo
ogonons3osanmi. I'H 2.1.5.1315-03.

7. Ilepedens poiboxossifcTBeHHbx HopMarusoB: IIJJK u OBYB BpemHsix
BEMIECTB Ui BOJBI BOOHBIX OOBEKTOB, HMEIOIMX PEIOOX03AHCTBEHHOE 3HAYEHHE
no npukazy Ne 96 or 28.04.99 Komurera P® no pei6onosctsy. M: BHUHPO,
1999.304 c.

8. TluteeBad Bopma. I'urmeHwueckue TpeOOBaHHI K KadeCTBY BOJEI,
pactacoBanHoii B eMxocTH. Kontpons kavectsa. CanlInH 2.1.4.1116-02.

9. T'H 2.1.5.1316-03. OpHEeHTHPOBOYHO-IOIYCTUMEIE YPOBHHA XHMHYECKHX
BEIIECTE B BOJIC BONHBIX OOBEKTOB XO3AHCTBEHHO-NMUTHEBOTO M KYJBTYPHO-
6prToBOoro BozOmONE30BaHMA. I'mruenudeckue Hopmatuse. M: CTK «Asikoy,
2004. 62 c.

10. MHCTpY KD 1O IKCILTyaTauHy rasoBoro xpomarorpada Agilent 6890N.

11. MHcTpyKuMs MO 3KCIULyaTallid Macc-CeNeKTHBHOrO metexropa Agilent
MSD 5975.

12. VIHCTpyKUHMA NO 3KCIUTyaTalMH aBTOMATHYECKOro mpoGooTOOpHMKa
Agilent 7683B.

13. PykoBoACTBO MO 3KCIUTyaTallud HPOrpaMMHOTO oOecHedeHHs
«Chemstation».

3A0 <POCA» OOXMA, @ann: HATI_ 30_68_2009_ nonyn_opreemectsa_2011 Hsmenenna: 30.12.2011
Cexrop xpomatorpadum Crp. 3333 TMegams: 30.12.2011



DENEPAJIBHOE ATEHTCTBO
0O TEXHAYECKOMY PELYIHPOBAHHIO H METPOJIOT A
(Poccrannapr)

DenepaibROe NOCYIapCTBEHEOE YHHTAPHQE UPeANDUATHE.
«VpaanCKui HAYdHO-ACCHA0BATEALCKHN RACTHTYT METPOJOTHI
(@Y «YHUHM>)
focynapcTBeHHBIH BayyABli METPOIOFHIECKRIT HHCTHTYT

CBUIAETEJBCTBO

00 aTrecTanHH METOAUKH (MeToAa) H3Mepenui

Na 222.0544701.00258/2011

Meroauka H3MepeRui MACCOBBIX RONIEHTPANNIT OpranHYecKAX coeNunenHii B 1 B
HARMEHOBARHE METOJIMKH, BIIOYAT HAUMEHOBAHKC MIMEPTEMOH BEAHYHHLL M, NDH HCOGXOAMMOCTH,
i ¢ OAHLIX H CTOIHLIX BOAAX METONOM XPOMATO-MACC-CIIEKTPOMETPHRH.
bsexTa 1MepeRiH, AOTOAHKICHHEEX AP PO8 H T

T >
P

=3

2 At

NpeHasHAYCHHAA DT NSMEPCHER COCTAaBA IATHEBEIX, MPUPOHBIX H CTOYHEIX BOJ,
0GI4CTS HCNOMEIOBAHAL

pazpaBoranuas 3A0 "POCA", 119297, r. Mocksa, yui. Poxswxopas, ji. 7; crp. 35,
MBMMCHOBAHMHE ¥ AIpeC Opranugau {HpshpHRTHA), papaGorasmieti-McToRMKY.

30.1:2:3.68-2009 (u3garme 2011.r.) "Merto,
0603HAUCHUT ¥ HAUMCHOBAHME HOKYM CONEPHRLIETC METOLHKY, TOR YTREMKACHHS, HHCAO TIpasiHiL
KOHIIC) AHH OPraHuuCCKUX COC CHHH B NUTHEBHIX. OMHLIX H CTOYHEIX BO, METONOM

A P o B U s

T e N AN i vmrar et i o

o

| & 11 (5 9

XpoMarTo-Mace-CIie! metpun”; 2011 ., ga 33 aucrax,

Mezoxuka arrecTosana B coorsercrun ¢ B3 Ne 102 "(06 vbecedeHuy eUHCTBA H3MEpeHRI"
u FOCT P 8,563-2009.

ATTecTanus OCYTHECTRICHA IO PE3YIBTATAM METPONOIHYecKOR IKCNepTAEI MATEPHANOR 10 _
TEOPETHYEGKIX ¥ (HIH) SKCAEPHMENTAIEHBIX HCCNICROBAHHR

23398601'1(6 METONHKH KZMCEHHﬁ H SKCTICPAMCHTANLHKIX KCCJ'IC‘,;!OBEHH&

B pesynsrare aTTecTANMH METONHKH A3MEPEHAN YCTAHORIERO, TT0 METONHKA H3MepeHul

HOPM2THBHO-JIPABOBOHK JOKYMEHT B ofnacTH o6ecrencuns crea pIMepeuuil (npx nanwund) ¥ TOCT P 8563
COQTBETCTRYET TPCOORANUSM, NDENBIBNICMbIM I“Oéi P 8.563-2009.

TNoxazatefid TOYHOCTH H3MEpeRHH UPHBEICHE B IPWIONKEHHY Ha 4 IL,

e e A T A AT

3aM. iupeKTopa o HayuHoi paGore 'C.B.MenBénesckux

Jas. nabopaTopueii A Asepfiyx

Hata Boiauu ) 1512.2011
. M|

T
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Pexomennyembrii cpox mepecmoTpa o
METONRKH H3MEDPCHHi: 15,12.2016
S 1‘
ra

Poccus, 620000, 2. Examepunbypz, yn. Kpectoapueiickan, 4 Gl
Ten.: (343) 350-26-18, paxc: (343) 350-20-39. E-mail: urniim@uniim.ru

{ETPOH_|


https://meganorm.ru/Data1/54/54685/index.htm

Jucr 1 ma 4

OPIJIOKEHAE
K cBAAeTEAbLeTBY Ni 222.0544/01.00258/2011 06 aTrecramun
PCFHCTPAILHOHHEIH HOMED
METOAHKI N3MEepeHnil MaCcCOBLIX KOHIEHTpAaNAH 0PraHHIECKHX coeauHenmit B TAThERBIX, IPAPOAHEIX' M CTOMHBIX BOXaX
METOAOM XPOMATO-MACC-CTIEKTPOMETPHH
Ha 4 hHerdx

IMbxazaTeau TOTHOCTY 43Meperiit npuBeaéuss B..1a6mme 1,
T a6 wiea I HauMeHOBAHHE: ONIPEENAeMOr0 SEMEHTA, AHANAI0H HIMEPEHHH, HORaZaTe N TOYHOCTH MaMEpetnii.

Hauménopanué Jnanason namepeniny, Hokasarentn HpenusnoHHOCTH.(OTROCHTCIFHREe SHATCHAR); %6, f Tlokasarens.
BNEMEHTA mrjav . CraspaptHoe CraspaprHoe: [penen MNpegen TOYHOCTH
OTRIOHEHME OTRIOHERNE. TCBTOPACMOCTH BOCITPOUBBOAAMOCTI: (rpasmmR
TIOBTOPAEMOOTH, | BOCTPOM3BOIHMOCTH Tnpu a¥=2 u (npwr’=2 u U;:gmﬂ
y . . I
oy ar P=0,95),r P-=0,95),R npwP=D, 95), 2.8, %
AHUNKH Or 0,0002:10.0,00] Bronow. 14 20 39 56 42
B Cg..0,001..0 0,2 BrOY, 9 12 25 34 25
BensoTHazon 010,00005 a0 0,0001 pionou, 21 30 5 84 60
C..0,0001 10 0,001 mxmon. 15 21 42 59 42
ByrunGensundramar | Or G;0002 no 0,01 sxmos. 30 35 34 98 70
Cs0,01.10 0,1, xmon, 20 25 56 70 50
Cs.0,1 po T sxmon., 12 14 34. 39 29
[excaxnopfyraaues | Or 0,0002 go 0,001 sromow. 13 19: 36 53 39
L Cx, 0,001 10 0,0? BKJTION. 11 15 3 2 k)|
Cs. 0,01 1o 0,2 sxmoy, 10 13 28 36 27
Texcaxnop- Or 0,0002 10 0,001 BEMOH, 13 18: 36 50 37
XuRnonesTaHeH Cs. 0,001 zt0 0,01 swimou. 11 15. 3l 42 31
Cs. 0,01 2p 0,2.pemosd. 8 11 2% . 3 23
Texcaxnopatan 00,0002 70 0,001 pxiiica, 13 19 36 5 53 39
Cs: 0,001 5o 0,01 5o, 11 L 15 31 [ 42 3
Ci. 0,01 2602 prmom, 10 13 ) 28 . 36 2.
Teocmut 0Or0,000002 a6 0,0001, 3ximeay, 21 30. 5 .71 60
Cs. 0,0001.20 0,001, BxnfoM. 15 21 47 59 A 2
3as. naboparopueii ﬂ 3}5 o A, ApepByx
Hata poipamm:  15.12.2010 ., -

! 3necu u ganee no Texcry: PesynsrareruaMepenuttl Ha HACHTHIRBX npobax onpeaonreMsi AGLEKTOR; MONYTCHHbIC ABYMA NaBOPRTOPHAMM, BYAFT PRIAKYATLEA.C TTPEBLIIEHAEM NPEACNA BOCHPOHIAONHMOCTH:
(R) B cpenHeM He 4ame ORHONG pasz Ha 20 cuyvacs NpH HOPMANEHOM Y OPABHABHOM HCHONLIDBANWK METORMKI wamepernit. BTo nposepeHO” MOVIKCNCPUMEHTATEELM ARHEBIM, NOAYHEHEEIN B .5
nafoparopusk, Npu paspubore NanHol Metrymxa.

2 3jecs 1 ARJICE, N0 TEKCTY U~ KONHHMECTEOIAPANEABHBIX ONPEACICHHE.

Y 3gect 1 Azide NO TERCTYT ~ KOMIIeTEd NBGOPRTOPIL.




METOAHKH mmepenm‘i MaCCOBBIX KOHL[CHTPRIHH& OpragE4YeCcKHX coeAHHeHHit B NHTHEBBIX, MIPUPOAHLIX M CTOTHLIX BOAAX
MET0A0M XpOMATO-MACC-CIIEKTPOMETPAM

K CBEIETENLCTRY

HPOJIOJDKEHHE OPUIOXKEHHS

perrerpammonusiti HoMep

Ne 222.0544/01.00258/2011 06 aTrecTamMH

Jlucr2m3 4

Ha 4 Juerax
IIpodonscenvie mabruyst 1
Haumenopanue Huanasod uaMepeHuit, IMoxasareniy NpeLn3HORHOCEH (OTHOCHTENLHEIE 3HATERN), Yo TTokazarens
3neMeHTa MY} Cratnapiroe CratinaprHoe Tlpesen Tipeaen TOYHOCTH
"OTKICHEHHE OTKIOHEHHE TIOBTOPstENOCTH BOCIIPGHIBOKUMOCTH (rpammm
TOBTOPAEMOCTH; BOCTIPOH3BOAHMOCTH,; (mpun=2n (mpr m=2 ¥ OTHMWEMM
o= TIOIPELIHOCTH
o; ax P=0,95), r P=0,95), R i Pe, 9592 5, %

Jlexarans Ot 0,0002 g0 0,001, Brimon. 17 20,5 48 57 41
Cs. 8,001 5o 0,01 Bxniow:. 13 18 36 50 36

Cs. 0,01 10 0,2 sxmoy, 8 12,5 22, 35 25

Tu6yrundranar Or 0,0002 26 0,01 skmor: 21 30 59 84 60
Cs. 0,01 po 0,1 Brmoy. 17 25,5 48 71 Si

Cs. 0, 5o 1 Brmoy. 10 14,5 28 41 29

NMuusobytundranar | Ot 0,0002 50 0,01 sxmon. 25 35 70 98 70
Cs, 0,01 5o 0,1 -Brmow: 18 26 50 73 52

Cs, 0,1 103 xumoy, 11 15 31 2 30

Tumeruidranar ©10,0002 16 0,001 srmoy 12 18 34 50 37
Cs, 0,001 50 5,01 mimod, 10 14 28 kL 29

Cs, 0,01 o 0,2 sxmoy, 8 N 11 22 31 23

2,4-iunutporonyon | O 0,0002 po 0,001 sxinba. 13 19 36 Ex) 40
Cs, 0,001 110-0,01 srmow, 12 17 34 48 36

€5, 0,01 £0.0,2 BrmoH. 3 11 22 3 24

1,2-Ayccnopberaon Or0,0002.50 0,01 srmod: 13 19 36 53 39
Cs. 0,01 16 0,2, BT, 9 12 25 34 25.

1,3-Tluxnopbetson O1-0,0002 16 0,01 Bromdd: 13 20 36 56 40
Cs. 0,01 10 0,2/BKmod. 1 12,5 31 35 25

1,4-Tiuxnop6enzon: | ‘Ot 0,0002 xo 0,01 sxnrow: 12 20 34 56 40
Cs. 0,01 g0 0,2 Bxmoy. 11 13 31 36 26

Iuxnop6enzons Or 0;0002 xo 0,01 prmou: 15 20 42 56 40
cymma) Ca, 0,01 no 0,2 Bxmoy, 10 13 28 36 26
Iuokrundrranar O710,000210 0,001 BKMOY, 21 30 59 84 60
Cs. 0,001 10 0,1 sxmou. 17 205 A8 57 41

Cs: 0,1 no 3 sxmoy. 10. 145 28 41 2%

3as. naboparopueii ﬂ 2}1..5 Ve AM. AsepByx
Hara sernaun: 15.12.2011 .




METONHKH H3MepeHHil MACCOBLIXKORUEHTPAIKM ppranuyecknx coerHenmi B METEEBEIX, IPHPOIHEIX N CTOUHEIX BOAAX
MEeTOROM XPOMATO-MACC-CITEXKTPOMETPHA

DPOXOJDKEHHE IPHITOKEHIAA

& comserenberey No.222.0544/01.00258/2011 06 grrectammu
pér#icrpansionfiviit Homep.

JMuct3 mzd

‘HA 4 nMueTax
ITpodonxcenue mabnuiw: -1 X
Hammenopanue. Huvanazon paMepett, Tokazareny npeliaUOHOCTH (QTHOCHTEbHEE 3Haverna), % Tloxasatens
3NEMeHRTa Mr/pM’ Craypnaprioe Craupaprros ITpenea Tipenen TOYHOCTH
OTKnOHEHHe: OTRITOHeHME NOBTOPACMOCTH | BOCHPOH3BONHMOTTI (rpastist
MOBTOPASMOCTH, BOCTIPOH3BOAMMOCTH, (mprn=2n (mpum=2 u °:.'$:Tem”‘°ﬂ
- HOCTH
G IR P=095)t P=095).R npuP=90, 95),%.8, %.
Tu(2->asTexcu) 07.0,0002. no 0,001 sxmon.. 16 23 43, 64 46
dranar Cn..0,001 a0 0,01 pxmoy. 12 18 34 50 36
Cs..0,01.m0 0.2 pxmdy. 8 12 22 34 25
Hustundranar 0710,0002- 10 0,001 Brimos: 21 30 59 84 60
Cb..0,001 z10 0,01 Brmo, 13 18 36 50 36
Ce. 0,01 1o 3,0 Bxmon. 10 5 28 42 30
2-Merunus- Or0,000002 ao 00001 srmou. 21 30 59 84 60
ofopreon €s. 0,0001 no 0,001 sxmon; 12 25 48 70 50
2-Metunnentenon 071.0,0002 100,001 sxnon, 16 24 45 67 49
Cn..0,00] ga 0,01, prwmow, 12 18 34 50 36
Cr. 0,01 no 0,2 Bxymou: [ 12 22 kL] 25
HutpoBenon Or0,0002 50 0,001 BromoM, 13 19 36 53 40
Ce. 0,001 no 0,01 sxmov. 12 i7 4 48 33
Cp. 0,01 10.0,2 Bxmoy. 3 hil 2 i 23
N-Hurppao- O 0,0002 %o 0,01, sruiod, 13 19 36 i 40
Andbenamuy €8.0,01 510,0,2 prmoy. 10 14 i 39, 28
2-Hurpogeron Or 0,001 20°0,01 promod, 12 17 A4 48 5
Ca. 0,01 s0 0,2 sxmod. 3 11 22 31 23
,23- 0O1,0,0002 po 0,01 prmos, 1z 18 34 50 36
TpuxnopSenzon 'Ca. 0,01 110 0,2 BRIOY, 8 10,5 22 29 21
1,2,4- O 0,0002 00,0 xmon, 13 18 36 50 36
TpiuropGen3on Cs. 0,01 210022 pitio. 8 10,5 22 29 2i
1,3,5- 0r.0,0002 go 0,01 prmo9. 13 18,5 3% 52 37
Tpixnopbenson Cs. 0,01 10.0,2 sxmoH. 9 10,3 25 29 21
Tpuxnop6eHzonst Or 0,0002 no 0,01 swmon. 15 18 42 50 36
cymMma) Cs. 0,01 no 0,2 BKmioY, 3 10,8 22 29 21
3an. nabopatopueit % 15 I A.H. Apep6yx
Jara eprnaun:. 15.12,2011 r. ,ﬂZJﬂ i




METOUKY AIMEPEHHIL MACCOBBIX KOHUEHTPAHIY OPranauecKux CoeNHHeHHIt'B NHTHEBLIX, NPUPOAHEIX B CTOUHEIX BOXAX
METOI0M XPOMAT(-MAaCC-CHEKTPOMETPHH

IMPOJOJOKEHUE NMPILIIOKEHMSL

K cenferensersy Ne 222.0544/01,00258/2011 06 arrecranuu

PerucTpatHoRNKH HoMEp

Oxonvanue mabpuyiot 1

Ha 4 amcrax

Jiuerd4 uz 4

Hard soan: 15.12:2011 v,

HaumenobaHue JmanazoH HaMepenuit, _TloxasaTenu-mpeun3nouroctd (OTHOCHTENbHEE SHAYeHHA), Yo IToxasatens
aneMenTa mr/om® CrannaprHoe CranpaprHOe. TIpenen Tipenen TowHOCTH
OTKJIOHEHHE OTKJIOHEHHE: TIOBTOPAEMOCTH . BOCTIPOH3IBOOHMOCTH (rpauuuBt .
TIOETOPAEMOCTH, BOCTIPOMIBOAHMOCTH, (nmpun =2 1t (mpum=2 n ‘fr‘]‘gl‘_’;e‘ifn‘:{mﬁ
c; ax P=0,95},t P =0,95), R i P= 0, 95), & 5, %
2-Xstopradramun Ot 0,0002 go 0,001 sxmou. 13 19 36 53 39
Cs. 0,001 0 0,01 pxmou. 11 16 31 45 33
Cs. 0,01 .20 0,2 smon. 8 it 2 31 23
Dranata (cymma) OT0,0002 16 0,001, BUmioY, 12 24 34 67 48
Cs. 0,001 1o 0,01 sxnroq. 10 20 28 56 40
Ce. 0,01 fi0 3,0 BxmoONY. 7 14 20 39 28
Hadranue d8 Or 0,0002 10-0,001, Brumot. 12 24 34 67 A8
{cupetens) Cs. 0,001 #o 0,01 rmon. 8 17 2 43, 34
Xnopodoc Or 0,0001 16 0,001 Bxmow. 20 28 56 78 57
Cs. 0,001.40 0,025 Brmom 14 18 39 50 36
Cg. 0,025 no 0,1 xmoy. (] 15 28 42 30
4-Hutpodeton 010,01 10 0,1 BrmSH. 7 15 20 42 30
NUTLEBHIE BOMHI) Cs. 0,1 76 1 BRmOY.. s 10,5 14 29 21
4-Autpodenon 070,01 26 1 BRMOY,, 9 17,5 25 49 33
(npupoAuLie 1
CYOUHBIE BOAbL)
2,4-fianmrpogenonm | OT 0,01 20 0,1 Biowou, 7 15 20 42 30
(MUTEERbIE BOIED), Cs. 0,1 no [ Bxmou. 5 10,5 14 29 21
2,4-Tuuutpodenon | 010,01 no 0,1 pxmon, 10 20 28 56 40
(npHponHke B Cn. 0,1 7o | BrmoOR. 7 14 20 39 28
CTOYHBIE BOIR!)
3as. naboparoprei- . ﬁg\b 5“7’ AWM. Asepbyx
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