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AHHOTA UL

Meroguueckue VyKAa3aHHAS DO M3MEPECHHID KOHLUECHTPAUMNM BPEIHBIX
BEIIECTB B BO3AyXe paboueii 30HH NpeAHA3HAYCHH Mg pPaOOTHHKOB
CAHHTAPHO-IIUAEMHNONONMUYECKHX CTAHIHMM W CAHUTAPHBX JiaGopaTtopuii
MPOMBIMINICHHKX TMPEATPUATAN INPHA OCYIIECTBJACHHM KOHTPOJAY 32 CO-
JEpPXAaHWEM BPEAHBIX BEMECTB B BO3Ayxe pabouedt 30HH, a TAKXE Ha-
YUYHO-HCCJICAOBATE/IBCKAX HMHCTUTYTOB CHCTEMH 3ApaBooOxXpaHeHusa Poc-
CHM ¥ IPYIUX 3aMHTEPECOBAHHHX MHHMCTEPCTB M BEAOMCTB.

MeTonuueckue yKa3aHusd pa3padaTHBAIOTCI M YTBEPXRATCS C IE-
JBI0 o0ecrneuyeHns KOHTPOJAS COOTBETCTBHA (PAKTHUECKHUX KOHICHTPALMA
BpEOHBIX BEIIECTB B BO3AYXE pabouel 30HW HX MNOpPEACAbHO XOMYCTH-
MbIM KOHLcHTpauusMm (IIJK) — canuTapHO-rErmcHMYECKMM HOPMAaTH-
BaM, yTBepXacHHRM MunncrepcrsoM 3apasooxpaHeHns CCCP, oneHkm
2(DEKTUBHOCTH BHEAPEHHHX CAHUTAPHO-TUTHECHNYECKHX MEPONPHSATUM,
YCTAHOBJICHHS HEOOXOAMMOCTH MCIOJb30BAHWS CPEACTB MHANBHAYAJIbHOM
3aIIUTH OPTraHOB [ABMXAHWS, OICHKY BJUIHHSA BPEAHHX BEIIECTB HA CO-
CTOSSHME 300pOBbA padoTalomux.

BxiroueHHHE B OAaHHBIM BRNYCK Meroguueckue ykas3aHHAS IOATIOTO-
BjJeHH B coorBercTBuM ¢ Tpebosammamm ['OCT 12.1.005-88 "CCBT.
OOmue CaHMTAPHO-THTHEHUYECKHE TPEOOBAaHME K BO3AYXy paboue# 30-
He" ® T'oct 12.1.016-79 "CCBT. Bo3ayx paGoueit 30HH. TpeGoBaHmu«
K METOAMKAM H3MEPEHHMS KOHLEHTPAIMM BPEAHHX BEIMECTB" H omodpe-
Hu [IpoOnemuoit xomuccmed "Hayunme OCHOBH TMIHEHH TpyAa M TPO-
deccnonanbHoM matosiormu” MeTomMueckde yKas3aHHd SBASIOTCS 0073a-
TEIbHBIMH IIDH OCYIIECTBJICHHM BHIIEYKA3aHHOTO KOHTPOJIA.

OtrsercrBeHHne 3a Benyck: C.M.MypasneBa, I'.A./lpgxoBa,
K.M.I'pauesa, E.B.I'puixuna, B.I'.Osecuxkun






YTBEPXIEHO
3amectureneM [J1aBHOrO rocyaapcTBEHHOIO
caaurapaoro Bpaua CCCP A.HN.3anuenxo
"12" nmexabpa 1988 r.

N4915-88

METOIUYECKUE VKA3AHUS
M0 U3MEPEHMI0O KOHLIEHTPAUMi KO0aJibTa, TUTAHA M BOJb(paMa MeETO-
IOM AaTOMHO-30COPOILIMOHHOM CNEKTPO(OTOMETPHMM B BO3AYXe paGouei
30HbDI

PDOUNKO-XUMHIECKHEe CBOMCTBA METaJLIOB

N | Hamme- | ®opmyna | M.m. |Tona, | Txmn,| Pacrso-
n/n | HoBaHME oC oC PEMOCTD

1 | Kobaaer Co 58,93 | 1492 | 3100 | B pa3bas-
JICHHRIX
MUHEPAJTh-
HBIX
KHCJOTaX

2 | Turan Ti 47,90 | 1684 | 3300 | coenmHeHH4

| | TATAHA

pPACTBOD.
B CECpPHOH

KHACJIOTE
3 | Boasdpam W 183,80] 3410 | 5930 | coenqmHEenHns

BOJAB(¢paMa |
paACTBOD. B
BOAC

B BO3gyxe METaanbi B HMX COCAMHCHMS HAXOAATCS B BHAE a’dpo30-
nei. KobGasbT M €ro COCAMHEHMS! TOKCHYHB, BHRI3HBAIOT OARIIKY, ACHM-

CTBYIOT HAa XCEAYAOUHO-KMIICUHHKMA TPAKT, HA KOXY, BHI3BIBAS OCTPHIC
ACPMATHTHI.
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Tutan — ManoTokcuueH, HAnOOJEEe TOKCHUYEH UYETBIPEXXJIOPHUCThIM
TUTAH, TOKCHUHOCTh €r0 ONPEAECIHETCS XJIOPHUCTHIM BOAOPOAOM, oOpa-
3yIOmeMCcsa NPH €ro FHAPOJIH3E.

Bonntbpam — BH3BIBAET pasapaXeHUE BEPXHHUX ABIXATCJbHBIX IIy-
T€H, Haubojiee TOKCHMYHH BOJb(POMAT HATPUE M BOJb(PAMOBEIA AHTH-
NPUA.

MoK = Boar_(yxe kobaisra 0,5 mr/m3, turama 10 mr/m3, Boab®-
pama 6 Mr/mS

XapaxTepucTHKa METOhA

Merox ocHoBaH Ha u3MepeHMH abcopOLMM PE30HAHCHOTO H3JIyUCHHS
ATOMAaMHM DJJIEMCHTOB MPH COOTBETCTBYIONIMX AJWMHAX BOJH: ] KO-
banapbra — 240,7 vM, gnga tutaHa — 365,3 HM, 19 BoabdppamMa —
255,1 um.

O1bop npod npoBOASTCH ¢ KOHLEHTPUPOBAHMEM Ha GmibTp.

Huxuuit mnpenen usMepeHnd KOHIUCHTpPAUUK B XpoMmatorpadupye-

MOM O0beme npoOmi: Kobanera — 0,1 Mxr/mMn, tuTana u BoJabdhpama
— 0,5 Mr/mn.

Huxuuii npenesn u3MepeHHs KOHIEGHTpALWM B BO3Ayxe: KoDaibra
— 0,1 Mr/m°, taTana um ¢onasppama — 0,5 mr/m° (mpu orbope
15 1 Bo3myxa).

[Inana3on HSMBDHEMHX KOHLEHTpAaIMii B BO3ayxe: Kodajipra — OT
0,1 mo 5,0 mr/m3, Turana u Bonbdpama — or 0,5 mo 5 mr/mS.

CyMMapHas morpemrHocTb U3MEpeHHd He mnpeBhimaer + 259%.
BpeMa BHINOMHEHMA M3IMEPEHMSA, BKJIOuas orbop mpodOm, 4 uaca.

[Ipuoopsl, annaparypa, nocyna

AToMHO-abcopOnmoHnbl  criektpodoromerp Mopean 460  ¢upme
"[lepkyr DaMep” wam gpyroid Mapkw.

AcCniMpauMOHHOE YCTPOMCTBO.

DOunbrpogepxareas, TY 9572.05-77.

Konbm wmepuwme, I'OCT 1770-74, Bmectumoctbio 1000 mn, 100 ma
u 50 mi.

I[Imoerkn, TOCT 20292-74, smectumoctbio 1, 5, 2, 10 ma ¢ pene-
HMSIMU,

Bonguasa Gaus, TY 64-423-72.
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Crakann xuMmuueckue, 'OCT 10394-72, smectamocthio 100 M.
ITastouky CcTEKJIIHHREIE.

PeaxTBbl, PAaCcTBOpPLI, MaTepUanbl

KobGanpT, okuce, TY 2001-26-69, OCY 9-2.

IByoknce turaHa, MPTY 6-09-5083-68, OCU.

Harpuit donndpamosokucauit, TY 6-09-2860-70, OCUH 6-3.

Kuncnora coasmaga, 'OCT 3118-77, x.u., KOHHEHTpHPOBAHHAI.

Kucnora azornas, 'OCT 4461-77, x.u., KOHOEHTPMPOBAHHAS.

CMecp KOHUECHTDMPDOBAHHMX COJMAHOM ¥ a30tHOM kucaor (3:1)
(1apckasi BOAKA).

Kucimora cepuaa, 'OCT 4204-77.

Crupr srunoBniii, pektudukarani, 3% pacrsop, ITOCT 18300-72.

Crampaprantii pactBop N 1 ¢ xoHueHTpamueisr xobaarra 1 mr/mia
rotroBaT pacrBopeuneM 1,4072 r okucu kodbaapra B 10 Ma cMecm co-
JSIHOM W a30THOM Kucaor (3:1). TpuXael pacTBOp yHNapuBaOT B
10 Mn KOHLIEHTPHPOBAHHOM cOJSHOM Kucaorel. Ilocie oxsnaxaeHHd Cy-
XOM 0OCTAaTOK pACTBOPSIOT B TOpsAuYeid OMIMCTH/LIMPOBAHHOM BOAE, AOBO-
nat oObeM pacsopa 70 1 a.

Crangapranie pactBopn kobansta N 2 m N 3 ¢ KOHHEHTpALHMAMH
100 m 10 MKr/MJ COOTBETCTBEHHO TIOTOBAT pa30aBJIECHHEM CTaHJAPTHO-
ro pacrtBopa kobanpra N | OmaucTWIIMpDOBaHHOM BOMOIA.

Cranpaptuniii pactBop tutaHa N 1 ¢ konnesrpaumein 100 Mxr/mn
roToBAT caeayommuM odpazoMm. Hasecky psyokucm turana (0,1668 r,
NPEABAPUTEAbHO IPOKAJCHHYIO A0 MOCTOSHHOM MACCHI, CILIABASKOT € -
1,§ r Gucyabdara wau aupocyandara kxammga. Cnnas BHIIEIAYNBAOT
59Y% pacTBOPOM CEPHOM KHCJOTH M IIEPEBOAAT B MEPHVIO KOJ0y BMe-
CTUMOCTBIO 1 71, AOBOAd OOBEM A0 METKM 3TOM XE€ KHCIOTOM.

Cranpaprusii pactBop tutaHa N 2 ¢ koHuedrpaumein 10 Mkr/m
roToBAT pasdasiacHueM 59 pacTBOpOM CEpHOIl KMCIOTH CTAaHAAPTHOTO
pactBopa tataHa N 1.

CravpapTtamia  pactBop BoabpamMa N 1, ¢ KOHUEHTpaueH
100 mxr/ma rorosar pacrsopernuem 00,1794 r BoabdpaMOBOKHCIONO Ha-
tpus B 100 mMa OmaucTHIIMpOBAHHOM BOMHI.

CrangapTHeii  pactBop BoabthpamMa N 2 ¢ KOHIIEHTpalueH
10 Mxr/mn rorosar pasbaBieHMEM CTaHOAPTHOrO pacreopa BoJibdpama
N 1 OuaucTUIIMPOBAHHOM BOAOM.
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Crampaprunie pactBopm Meta/uioB N 2, N 3 npuMeHSIOTCS CBEeXe-
IPUTOTOBJICHHBIMH.

OuabTper ADA-XA-20.

AnereneH, ra3oo0pasHhii ‘B 0a/VIOHE C PEXYKTOPOM.

3akuch a3zora, razoodpasHasg B Oa/JIOHE C PEAYKTOPOM.

OT60p npod BO3aYyXa

Bosnyx ¢ oOObeMHMM pacxoaoM J Ja/MuMH acmdapHpYIOT uepes
duapTp ADGA-XA-20, noMemeHHNH B (PUABTPOACPKATEND.

Ina wusmepenus 0,5 TIJK MeraswoB mocraTouHo ortodpars 15 a
BO3IyXa.

Cpox xpaHeHHnss npo0 HEOrpaHHYEH.

IlonroToBKa K M3MEPEHHIO

I'panyupoBouHBic pacTBOpPH (YCTOWYUBH B TCUCHHE CYTOK) TOTOBSAT
COTVIAaCHO Ta0auIe:

Tabanua 12
Illkajna rpaayMpoBOYHMX pacTBOPOB Ha KOOaabT

N pacr- |Cranpaprani |Crasgaprani | Konnenrpanusa xoOaapra

Bopa |pactBop N3, |pacrBop N2, B AHAJIM3APYEMOM
pacTBOpE,
MJT MU MKT/ M
1 0,15 - 0,1
2 0,45 - 0,3
3 0,75 - 0,5
4 - 0,15 1,0
S - 0,45 3,0
6 - 0,75 3,0
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Taoauma 13
IIlxana rpaayvpoOBOYHBIX PACTBOPOB HA THTAH U BOJb(paM

N pacr- |Cranpmapran# |CranpapTamit | KoHneRTpanuda TaTaHa H
Bopa {pacreop N2, |pacreop NI, | sonsdpama B aHaIM3N-

M1 MJI PYEMOM pacTBOpPE, MKT
1 0,75 - 0,5
2 - 0,15 1,0
3 - 0,3 2,0
4 - 0,3 2,0
5 - 0,45 3,0
6 - 0,75 5,0

Bo Bce rpagyupoBOuHBe pacTBOpH IoMemaror ¢mastp ADA-XA-20,
CMOYCHHHH 2-3 KamiaMe cndpra, npwmBailoT 10 Ma cMecH coasHOM
m a3zotHod kucaor 3:1 (umapckasa Boaka). PacTrBopel HarpeBaroT HA BO-
ASHOM OaHE M yHapWBalOT A0 BJAaXHHX cosaed. K ocaaky npwimBaor
S Ma OMAMCTWUIMPOBAHHONA BOAKW H YIAPDHBAIOT BHOBb IS YIAJICHUS
okucaurenci. Cyxoll ocTaTox pacTBOp4dOT B | MJ KOHIEHTPHPOBAHHOH
COJISTHOM KWCJIOTH, 7I0BOAd o0ObeM pactBopa a0 15 ma OmancTmamipo-
BAHHOM BOJOM.

['panynpoBOUHBIE pACTBOPH MOAAIOT B PACORUIATEIBHYIO KaMepy H
U3MEPAIOT MOVIOMECHUE M3JyuYcHHd Ko0anbTa npH [AAAHE BOJHBI

240,7 aM, ™ataHa — 364,3 HM, BOABPpamMa — 2355,1 HM.

Ycaosus PpoTOMeTPUPOBAHUS

Kofanpra: mupmaa meimm — 0,2 MM, BesmumHa Toka — 30 ma,
ra3 — BO3AYX-aleTUJICH.

Turana m Boabtdhpama: mupmHa menn — (0,2 MM, BeJnUMHA TOKA
— 40 ma, ra3 — 33aKHCh a30Ta.

I'pangympoBounniit rpadukK CTPOAaT B KOOPAMHATAX: KOHLCHTpAONA ME-
Taj/lJla B IPAAYMPOBOYHOM PACTBOPE MKr/M1 — BEJWUYMHA CHrHaja (MM).
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[IpoBeneHne HU3MepEHNA

OuabTp ¢ oroOpanHO# npoboii MOMEmAT B CTEKASHHHEM CTaKaH,
cMauuBawoT 2-3 xamwnamu cnoupra, npwmsaioT 10 Ma cMmecH ConmsHOU
M a3otHOoM kmcaoTw 3:1 (mapckasa Boaka), MOMEIAIOT CTAaKaHbBl Ha KH-
nqamy BoaaHyio Oano. Ilocie momHoro pacreopeHms (uabTpa C OCa-
KOM COAEpPXKMMOE CTAaKaHAa YHApMBAaIOT BHOBb. K CyXOMy OCTATKy IMpH-
JIMBAYOT | MA KOHIHECHTPHPOBAHHOMW COJSHOM KHCJOTH, HArPEBAIOT HAa
Oane, no0apadlOT OHAMCTH/IMPOBAHHYIO BOAY, CMBIBAS CTEHKH CTaKa-
Ha. O0mmit oObeM npoOm cocraBnger 15 ma. PacTtBop BBOAAT B ILIA-
M TOpEJKHM aTOMHO-aOcopOLuOHHOro cnektpodioromerpa u oToMETpH-
PYIOT AHAJIOTMUYHO I'PagyMpPOBOUYHBEIM pPacCTBOPaM.

KoHueHTpaluio MeTa/u/IoB B aHAMM3NPYEMOH mTpoOe Onpenessior I
OOHOBPEMEHHO NOCTPOCHHOMY TrpagyHpPOBOYHOMY Trpaduky.

PacueT KOHLEHTPALIHH

Konuenrpauus wmerawna B Bo3ayxe "C" B mr/ MO BRIUHCASIIOT IO
hopmy.e:

C=(@@@*s8) /V, rae

a — KOHUSHTPALMS META/LIa B (POTOMETPHPYEMOM PpACTBOPE IipO-
GBI, MKT;

B — oO0muin o0beM pacTBopa mpoOnl, MJ;

V — obweM BO3ayxa (B /1), oTOOpaHHMN AJAd aHANMU3A M IIPHUBE-
ACHHBIH K CTAHAAPTHRIM ycaoBusaM (cM. [Ipunoxenume 1).
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[Ipunoxenue 1.

[IpuBenenne obkeMa BO3AYXa K CTAHAAPTHHIM YCJOBUSM [MPOBOOAT
o CACAywmen dopMmye:

V¥ (273 + 20) * P

Yy = ——"—— , THE
(273 + t) * 101.33

V — oOpeM Bo3ayxa, oroOpaHBIl And aHanu3a, J;

P — OGapomerpmueckoe pasjenme, klla (101.33 Kna =
760 MM pT.cT.);

t — TeMmeparypa BO3AyxXa B Mecre orOopa npobm, OC.

Ilns ynoGcrBa pacuera V9 ciienyer MoONb30BaThCA TaOMMLEd Ko3g-
pnueaToB (cM. Ilpunoxenue 2.). [na npmBeacHMS BO3AyXa K CTaH-
AAPTHBIM YCJOBHSIM HAaA0 YMHOXHTH V Ha COOTBETCTBYIOMHI Ko3(du-
IIACHT.
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Koadduuuenr K ans npuseneHuss 00beMa BO34yXa K CTAHAAPTHBIM

-30
-26
-22
-18
-14
-10
-06
-02

+02
+06
+10
+14
+18
+20
+22
+24
+26
+28
+30
+34
+38
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97,33
(730)

1,1582
1,1393
1,1212
1,1036
1,0866
1,0701
1,0640
1,0385
1,0309
1,0234
1,0087
0,9944
0,9806
0,9671
0,9605
0,9539
0,9475
0,9412
0,9349
0,9288
0,9167
0,9049

YCJIOBMAM

IIpnaoxenue 2

HaBnenne P, xIla (MM pT. CT.)

97,86
(734)

1,1646
1,1456
1,1274
1,1097
1,0926
1,0760
1,0599
1,0442
1,0366
1,0291
1,0143
0,9990
0,9860
0,9725
0,9658
0,9592
0,9527
0,9464
0,9401
0,9339
0,9218
0,9099

98,4
(738)

1,1709
1,1519
1,1336
1,1159
1,0986
1,0819
1,0657
1,0499
1,0423
1,0347
1,0198
1,0054
0,9914
0,9778
0,9711
0,9645
0,9579
0,9516
0,9453
0,9391
0,9268
0,9149

98,93
(742)

1,1772
1,1581
1,1396
1,1218
1,1045
1,0877
1,0714
1,0556
1,0477
1,0402
1,0253
1,0108
0,9967
0,9880
0,9783
0,9696
0,9631
0,9566
0,9503
0,9440
0,9318
0,9198

99,46
(746)

1,1836
1,1644
1,1458
1,1278
1,1105
1,0986
1,0772
1,0613
1,0535
1,0459
1,0309
1,0162
1,0027
0,9884
0,9816
0,9749
0,9683
0,9618
0,9955
0,9432
0,9368
0,9248



-30
-26
-22
-18
-14
-10
-06
-02

+0?2
+06
+10
+14
+18
+20
+22
+24
+26
+28
+30
+34
+38

100
(750)

1,1899
1,1705
1,1519
1,1338
1,1164
1,0994
1,0829
1,0669
1,0591
1,0514
1,0363
1,0216
1,0074
0,9936
0,9868
0,9800

0,9733 |

0,9669
0,9605
0,9542
0,9418
0,9297

100,53 |

(754)

1,1963 !
1,1763

1,1581

1,1399 |

1,1224

1,1053 |
1,0887 |

1,0726

1,0648 |

1,0571

1,0419 |

1,0272

1,0128 |

0,9989
0,9921
0,9853
0,9787
0,9721
0,9657
0,9594
0,9468
0,9347

[Ipwioxenue 2 (ODPOMOMXCHHUE)

101,06

(758)

1,2026
1,1831
1,1643
1,1460
1,1284
1,1112
1,0945
1,0784
1,0705
1,0627
1,0475
1,G326
1,0183
1,0043
0,9974
0,9906
0,9839
0,9773
0,9708
0,9646
0,9519
0,9397

Hasnaeaue P, kIla (MM pr. CT.)

101,33

(760)

1,2058
1,1862
1,1673
1,1490
1,1313
1,1141
1,0974
1,0812
1,0733
1,06535

1,0502 |

1,0353

1,0209 |
1,0069 |

1,0000

0,9932 |

0,98635
0,9755

0,9734

0,9670

0,9544 |
0,9421 |

101,86
(764)

1,2122
1,1925
1,1735
1,1531
1,1373
1,1200
1,1032
1,0869
1,0789
1,0712
1,0557
1,0407
1,0263
1,0122
1,0053
0,9985
0,9917
0,9851
0,9785
0,9723
0,9595
0,9471
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Ipuioxenie 3

IIEPEYEHD
YUpEeXAEHUM, MpeacTasMBlIMX MeroauueckHe ykKazaHud no H3Mepe-
HAUI0 KOHLEHTPALUMHW BPEIHEIX BENIeCTB B BO3AYXE

NN MeTomuueckie YKa3aHHA YupexacHua, Npen-
n/m craspBmue Meroau-
YECKHE YKa3aHHY
|1 2 | 3 |
1 Merogaueckne ykaszaHus no HHAN I'Tull3
ra3oxpoMaTorpadpuuecKkomy AMH CCCP

U3MCPEHHIO KOHIICHTPALUH
ATUAIMUUAIIoBoro xpupa
B BO3aAyxe pabouecit 30HH

2 Meroanueckne yka3aHHS @O HUAU I'Tull3
ra3oxpomMartorpamaueckoMy r.[opeknit
M3MEPECHHI0 KOHLCHTPALIMY
AJUTWI-2-METWINPOINECOHATA
(anmmerakpuaar, AaMAK)

B BO3AYXEe palouei 30HK

3 Meroauueckue ykaszaHusg no HUHN I'Tuall3
(pOTOMETPHUECKOMY H3MEPEHHIO r.I'ocpekni
KOHIUEHTpauui aumi-(aneda)-

OMAHAKPAJIATA M AJUIAN-
OHAHALOETATa B BO3AYXE
pabouei 30HH
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2

Meronrueckne yka3saHHS MO
A3MECPCHHID KOHICHTPAIMAM
2-aMHHO-4-MeTOKCU-0-METIII-
1,6/u,3,5-rpuasuna

METOAOM TOHKOCJIOMHOH
XxpoMarorpapam B BO3AYXE
paGouel 30HH

Merogaueckue ykasaHuma Mo
xpoMaTorpadmueckoMy
A3MEPCHHAIO KOHLCHTPALIMM
OmmmkaaTa B BO3Ayxe pabouei
30HHE

Meroguueckue yKa3aHHS IO
(poTOMETPHUECKOMY HM3MEPEHHIO
KOHICHTpanuii OpoMHAa aMMOHHMS
B BO3AyXe paboueil 30HK

Meronnueckne yxasaHus II0
N3MEPEHAI0 KOHICHTPAINHM
OpoMHIa Ka/Msg NOTEHIIMOMETpPH-
YECKMM THTPOBAHHEM C HMOHCEJIEK-
THABHBM 35JCKTPOJOM B BO3AYyXE
pabouell 30HH

MeTonuueckue YKa3aHHS IO
M3MEPEHHI0 KOHIICHTPALIAHA
OpoMHIa JHTHA METOAOM
mIaMeHHoi doromeTpun

B BO3AyXe pabouecil 30HES

Meroauyeckre yKasaHus Mo
rasoxpomMarorpaprueckomMy
U3MEPEHUIO KOHLICHTpaNUH
O-OpoMTONyOsa B BO3AYXE
paboueit 30HK

3

MemurCTRTYT
r.JIbBOB

BHUAUUTUHTOKC
r.Kmes

HUWUMCK
r.JIpocaaBib

HUUMCK
r. Apocaasianb

HUHUMCK
r. A pocaaBib

HUU T'Tull3
AMH CCCP
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10

11

12

13

14

226

Meroauueckne ykasaHMd no
N3MEPCHHUIO KOHILICHTpALHM IEKca-
6poMuuknogogexakana (CBIIJI)
METOAOM TOHKOC/JIOMHOHM XPOMATO-
rpacdun B BO3AyXxe pabouecit 30HH

Merognueckne yxaszamms mno
GboTOMETPHYESCKOMY H3MEPEHHIO
KOHLICHTPALUUY IUANKUIXAMETHAI-
ammonmit  xaopupa (Cp7-Coq) n
ANKWIOCH3IIAMETHIAMMOHM
xjaopuaa (C10-Cy6)-A0H-2,
AHAJIKHJIAMIHOIIPOITUOHUTPHAA
(C7-Cg)-Udxanras, anxkuntpm-

meranammoruit xaopuaa (Cpo-Cie).,
JOH-52 B BO3nyxe paboueil 30HH

Meronuueckne ykaszaHMg MO
ra3oxXpoMaTHYECKOMY
H3MEPECHNIO KOHICHTPALIMH

AAMETIIALETang- (abda) -6pom-
(6era) -METOKCHITIPONNMMOHOBOIO

aJpaernna B BO3AYXE pabouecil 30HK

Merognueckue yka3aHHS IO
ra3oxpoMarorpadnuecKoMy
H3MEPEHMIO KOHHECHTpanuM
auMeTnaaneraag-(oera)-
METOKCHAKPOJICMHA B BO3ZYXC
paboueil 30HH

Merognueckue yka3aHHd MO
(POTOMETPHUECKOMY H3MEPEHHIO

KOHUCHTpAaUU# J,5-IMMETUITHAAH-

TOMHA B BO3Ayxe paboueil 30HH

3

BHUUTMHTOKC
r.Kues

PocTOBCKHEM
Ha-/lony
MEAUHCTHTYT

MepuHCTHTYT
r.JloHenk

Oprasmsanusg
MurxaMnpom



15

16

17

18

19

20

MeToguuecKie yKa3aHus Mo
ra30xpoMarorpadpuuccKoMy
H3MEPEHMIO KOHICHTpALHMU

aaMeTwITHHWIKaponuona (JIMOK)

B BO3ayXe padoucit 30HH
Meroauueckue yKa3aHHS IO
ra3oxpoMarorparuccKoMy
N3MEPEHHI0O KOHICHTpALNH
U30NPONMUILMKIIONEKCana (rugpo-

KyM0Jia) B BO3Ayxe paboueii 30HH

Merognueckue ykasaHug IO
N3MEPEHHUIO KOHLICHTPALMHA

uHruonTopor KJIO3-15 1 BHX-1
METOAOM TOHKOCJOMHOH XPOMATO-

rpadbmm B BO3AYXe paboucit 30HH

Metoguueckue yKa3aHMsl IO
(hoTOMETPHUUECKOMY H3MEPCHHIO
KOHLCHTPALUUN KAJBIMEBOM COJIH
KapOOKCHMETIIILE/UTIONO3H

B BO3AyXE paGouecl 30HHI

Merogunueckne ykasaHusa IO
radoxpoMarorpapuueckomy
U3MEPCHMIO KOHIICHTPAIHM
Kaaudgoan u MognduIupOBAHHOM
MOHOJSTAHOJAMHUHOM KaHuboau

B BO3AyxXc pabouci 30HBI

Meroguueckue ykKasaHusg Io
(poTOMETPAUCCKOMY HN3MEPCHUIO
KOHLUCHTPAUMM COCAMHCHUM
kaiapiua (OBK, noaukapa,
’MIPOKCUAAKAJIBLIVIS)

B BO3JAyXe pabouci 30HH!

HUU I'Tull3
AMH CCCP

T'opCOC
r.MockBH

HUHU I'Tull3
r.Kunes

HAU T'Tull3
r.AHrapcK

benopyccknii
CAHHUTAPHO
T'MMMEHUUCCKUY
HHCTHUTYT

ApMIHCKH
HHAN TI'Tull3
r.Epesan
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21

22

23

24

25

228

Meroanueckue ykazaHus IO
M3MEPEHUIO KOHLCHTpALIUM
KoOasbTa, THTAHA ¥ BOJb(ppaMa
METOZOM aTOMHO-a0COPOLMOHHOM
CHEKTPO(POTOMETPAN B BO3AYXE
paboueil 30HHI

Meronuueckue ykazaHHS IO
oTOMETPUUECKOMY HIMEPEHHUIO
KOHUEHTPALMY CHHTETHYECKHX
MOIOIUX CpeacTe JloToc-
aBToMart ', opa-A", "buo-C",
"IOka”, "Buxpp”, "Bpu3" mno
OCHOBHOMY KOMITIOHCHTY —

MOBCPXHOCTHO-dKTHBHOMY BCIINCCTBY

IOAEUIOCH30ACY IhdOHATY
HATpHA B BO3AyXe pabouei
30HHI

MeToauueckue ykasaHua no
A3MEPEHUIO KOHLCHTPALUH

JomuHogopa GPI'i-520-1 meroaom

aTOMHO-a0copOLHOHHOM

CieKTpopOTOMETPHH B BO3AYXE
paboueit 30HM

MeTtoauueckne ykasaHud IO
(hOTOMETPHUECKOMY H3MEPEHHIO
KOHICHTpanui giomuHodopa JI-43
B BO3OyXxe paboucil 30HH

MeToaMueCKHME YKa3aHUd IO

ra30xpoMaTorpapuuecKkoMy
M3MEPEHUID KOHUECHTpALMHT
MCTHJIOBOIO 3(pupa ameTOyKCYCHOM
KHCJOTH B BO3AyXe paGouci
30HbI

HUN I'Tull3
AMH CCCP

MeguHCTATYT
r.Jlorenk

MeguacTuTyT
r.CTaBponosp

MegmacTHTYT
r.CtaBpomoss

HUAN I'Tull3,
r.Yda



20

27

28

29

30

31

2 |

Merognueckue ykasaHug MO
razoxpoMarorpadpHuccKoMy
H3MEPEHHUIO KOHLECHTpALIIHN
METWINMUPA30/1a B BO3AVXE
paboyer 30HBI

Meronuueckue ykasaHusd IO
cdhoTOMETPHUESCKOMY HM3MEPECHUIO
KOHLICHTPALMN MOHOXJIOpALETATA
HATPUS B BO3AYyXe padouci

30HBI

Meroguueckue ykasaHud IO
XxpoMaTorpadpnueckoMy H3MEPEHHIO
KOHICHTpauui ajbga-HadToKCUIpo-
MUOHOBOM KWCJOTHI B BO3AYXE
paboueil 30HH

Meroguueckue ykasaHHsd IO
ra3oxpomMaTorpauuecKoMy
A3MCPCHMIO KOHLUECHTpanuyi 2-HUTPO-
4-xn0ophbeHOIA B BO3AYyXE

paGoueil 30HH

Meroguueckue yxasaHus II0
H3MCPCHMIO KOHOCHTPAIMHA OKCHM-
2-metnn-1-gusTniiaMuAOOyTaHOHA-3
(AMHHOOKCHMMA) B BO3AyXe pabouei
30HK METOZOM TOHKOCTJIOMHOM
xpoMaTtorpacdpum

Meroauyeckue ykasaHHd IO
ra3oxpoMaTorpaduuyccKoMy
U3MEPCHUK) KOHICHTpPAIHNA
IICHTAHO/Ia-2 B BO3AYXE
padouei 30HE!

3

ApMaHCKMI
HUU I'Tull3
r.EpeBaH

HUANU T'Tull3
r.Yoa

HUN TTwull3
r.Yda

HANW I'Twull3,
AMH CCCP

HUANU I'Tull3,
r.Kues

HUU I'Tall3
AMH CCCP
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32

33

34

35

36

Meromnueckue ykasaHus Mo
(POTOMETPUUECCKOMY H3MEPCHHIO
KOHLUECHTpPAIUMM NHUPOKATECXHHA,
PE€30pUMHA, THAPOXMHOHA

B BO3Ayxe paboueci 30HH

Meroanueckue ykasanHusd Mo
(poTOMETPUUECKOMY HM3IMEPEHHIO
KOHILICHTPAOMH CEJECHOBOAOPOAA
B BO3AyXe pabouedl 30HH

MeroanuecKue yKasaHWA IO
rasoxpoMarorpadpnuccKkomMy
M3MEPEHUIO KOHUCHTPAUMH TOJIYO0J1a
B BO3AyXe paboueit 30HH

C IpUMEHEHMEM A4 oTOopa npob
MACCMBHRX JA03MMETPOB

MeTronmuecckue ykaszaHUd TO
¢oTroMeTpHUESCKOMY HM3MEPCHHIO
KOHIlCHTpaouii 4, 5, 6-TpmaMmuHO-
MUPUMHAAHA CEPHOKHUCJIONO
(TAII'H9S04) B BO3gyxe paboueil
30HH

Meroanueckue ykaszaHus mO
(POTOMETPUUECKOMY H3MEPECHUIO
1-(2°, 4°, 6 — TtpuxnopdeHmT)
-3-[3"’-(2’"", 4’’’-guTpeTaMmi-
(heHOKCHALETHIAMMHO) OeH30mNa-
MMHO |-4-(4"’"’-MmeTokcnd eHMIa30)
-[IUPA30JI0HA-) B BO3AYXE
paboueit 30HM

HUWA rurnenm
BOHHOIO
TpaHCIIOPTAa
r.Onecca

HITIO "HUcrok”
PDpazunso

HUN I'Tall3
AMH CCCP

Menuucrutyt
r.Pura

HUUMCK
r.slpocaasian



37

38

39

40

41

42

Metoamueckue yka3aHus IO
(hoTOMEeTPHUESCKOMY HM3IMEPCHHIO

KOHIOCHTpaum 2, 4, 6-rpuxnop-

(peHUTHApA3AHA B BO3AYXE
paGoueil 30HH

Meronmueckne ykasaHmd IO
hoTroMeTpHUECKOMY HM3MEPECHHUIC
Komnenrpanum 1-(2°,4°,6’-rpu-
xaopdernm)-3[3°-(2°"°,4"-

AUTPETAMUI(DEHOKCHALETHIAMUHO)

OEH30WIAMHUHO |-nHPa3010Ha-3
B BO3AyXe paboueir cMmecu

Meroamueckne ykasaHusa Mo
(POTOMETPUUECKOMY H3MEPCHHIO
KOHIeHTpauu (deHmnaszo)
MAJIOHZWUHHATPIJIA B BO3AyXeE
paboueit 30HH

Merognueckue ykasaHud II0
(hoTroMeTpuUEeCKOMY H3MEPECHHIO
KOHUECHTpaUUR (PY3NKOKIHHA
B BO3AyXe paloucii 30HH

Merognueckne ykasaHus MO
(poTOMETPHUECKOMY H3MEPEHHIO

KOHUCHTpauun dypanoHuna
B BO3AyXe pabouyeil 30HH

Merogrueckue ykKa3zaHHS MO
U3MEPCHHUI0 KOHIECHTPAIAM
O-xnopbensoncyastamuna
METOAOM TOHKOCJIOMHOH
xpoMmatorpapun B BO3AYXE
padoueil 30HHI

KazsHAH
(hoTONpPOEKT

HUUMCK
.9 pocaaBib

MemmeECTHTYT
r.Pura

13

MemuHCTUTYT
r.JIsBOB
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43

44

45

Meroauueckue ykaszaHuWS IO
M3MEPEHUIO KOHUECHTpANUN
O-xnopbenzonacyasdpoxtopuna
METOIOM TOHKOCJOMHOM
xpoMarorpadpuu B BO3aYyXE
paboucii 30HHI

Merognueckue ykaszaHud o
ra3oxpomMaTorpadpuuccKomMy
U3MEPECHHUIO KOHILICHTpAIUH
IUKJOAOACKAHOHOKCHMA M Aofde-
KaJIJAKTaMa B BO3AYyXeE

paboueil 30HM

Meroagnyeckue yKasaHug INO
U3MECPEHUIO KOHLICHTpaUUuMN
IHWHKOBOIO KOMILICKCA AUATHJICH-
TPUAMHUHIICHTAYKCYCHOM KUCJ/JIOTHL
METOOM aTOMHO-a0COpOMOHHOM
CIEKTPO(POTOMETPHA B BO3AVXE
paboueil 30HMH

MegusaCcTHTYT
r.JIbBOB

FopCoC
r.Mocksa

PocTOoBCKHN-
Ha-Jlony
MCAUHCTUTYT



IIpnioxenve 4

BeuiecTsa, onpenensgeMbie o paHee yTBEPXIASHHBLIM
M OnyOJHKOBAHHBIM MeToauuecKuM YKa3aHUAM:

HaumMeHosanue
BEIECTBA

NCHTADPUTPHUT
(bropyriepoaHbpe BOJIOKHA
2-Ha(ToMHAS KHCJI0TA

SMOKCUIHAd CcMoaa I-23
SIMOKCHAHAs8 Kpacka

[1O11-534

rEKCAMETUINICHANAMUH
YKCYCHOKMCJIRIY -

2,2-qANMApNANI € STHATUXJIOP-
CIIAHOM

puaMIALuH
6. Karammsarop abko

SMOKCUIHBIE KJIEH
YI1-5-207, YII-207-3,
YII-5-253, YII-5-240,

OnyOnuKOBaHHBIE
MeToguueckue
Yka3aung

MY Ha rpasuMeTpHMUECKOE Oompe-

JEJICHUE MBLUIA B BO3AyXe paboueii

30HH U B CHCTEMAX BCHTHJII-
IUOHHBIX YCTAHOBOK.

M., 1981, c.235
(mepen3gaHHBIl COOPDHHK

MY Bmmn.1-3)

MY Ha KOJAOPHMETPHUECKOE On-
penesJieHNE TeKCaMETHICHARAMUHA
B Bo3ayxe M., 1981, c.106
(nepewsnanumil cOopaux MY,
Bonn 1-5) Otbop mpo0d Ha ¢uabTp
ADA-BII-20

MY no xpomarorpacdpmuecxkomy
U3MEPCHUIO KOHUCHTpALUN
2,2-qunupuania B BO3AYXeE,
B.23/1 c.41 (B neuyarw)

MY no ¢oroMerpruecKoMy
ONpPEACJACHHUIO pUPaAMITULIMHA
B Bo3ayxe, M., B.XVIII, c.198

MY mno raszoxpomarorpaduuecKoMy
U3MEPECHHUK KOHLICHTpPALIUK

MUXJIOPTHAPHHA B BO3AYXE,
M., 1988, pmn.22, c.378

233



Puc. 1. TlaccuBHbia ao3umerp IIJ-1

|
2.
3.
4,
J.
6

234

. Obmuit Bug B pa3spese

Bepxnaga kpemka ((oabrupoOBaHHBINA MATEPHAN)
Memebpana (dpmapTp "KpacHas JICHTA')

Bxkageim KapTOHHHIM 719 aAcOpOcHTA

[Tomsoxxkxa mox amcopOeHT (cTexkaoBosioKHO CB-A)
. Hrxnaaa kpuHmka (¢$osprMpoBaHHHN MATEPHAJ)
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MeTomuueckue yKas3aHWd NOo rasoxpomMarorpaduuecko-
MY H3MCPEHHIO KOHLECHTpALUHN AJUTHINIAIUANIOBOIO
3(hupa B BO3AYXE PACOUECH 3OHBI......civvverenrernnneransoseones vesooses I

Meroguueckne ykKasaHMd MO ra3oxpoMatorpapuuecko-
MY W3MCPEHMIO KOHIEHTpAIWi aUii-2-METHANPONEo-
Hara (asummnmerakpuaar, AAIMAK) B Bo3nyxe pabGoueit
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Merognueckue ykxa3zaHHa nmo (POTOMETPHUECKOMY H3-
MEPEHMIO KOHIEHTpaUuil ayumwi-(anbda)-nnaHaKkpuia-
Ta ¥ AJUTHIIHAHALETATA B BO3JAyXe paboueil 30HH.......... 13

Merogqmueckue yKa3aHHS 0O HM3MEPEHHMIO KOHILICHTPA-
qail  2-amuHo0-4-MeTokcu-0-metun-1,6/H,3,5-Tpnasuna
METOAOM TOHKOCJIOMHOM XpoMarorpacdmu B BO3IYyXC
padoueil 30HHL........ reverirareossansansane verveerersossoan rreooesousoossrrssanes 18

Merommueckne ykas3aHusg OO XpoMaTtorpadpuuyecKkoMy
N3MCPECHHI0 KOHLEHTpaumii OHMImUKAaTa B BO3AYXE
paﬁoqEﬁ 30HHG"§'-#«I""I‘"II‘I-¢H ‘‘‘‘‘‘‘‘‘‘ -0 NN - -R-N-N.N-N-N-N-N-NN- 000000 CE-R- NN E-R-EEE NN NN 22

MeTognueckne ykasaHAs M0 (POTOMETPHUECKOMY H3-
MEPEHHMIO KOHUCHTpanMi OpoMuaa aMMOHWS B BO3AY-
XE PACOUCH BOHBI cvvvveerreenencecsrocsseavocoesssoosssassasane vevererrreseeeres 20

Meroamueckie yKazaHUS NO HM3MEPEHMK) KOHIICHTpA-
umii OpoMmaa Kajaug MOTCHIMOMETPHYECKHM THTpPO-
BAHWCM ¢ WOHCEACKTHMBHEIM OJJIEKTPOAOM B BO3AYXE
DADOUEH BOHB..ooveeorerncernrsscrssessosseorsessssnsossasee vererserestresnsensene 3

Meronmueckue yKa3aHHS 10 HM3MCPCHHK) KOHIEHTpPA-
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pHH B Bosnyxe paéoll6ﬁ 30HH'l'iilii‘iiil#iillll‘i.iiliiiill‘"l‘l!l#lﬂi‘l."ii 39

Meroguueckue ykaszaHus 0o raszoxpomMarorpaduuecko-
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10. Meroguueckue yKa3aHHS O H3MEPCHHI0O KOHUECHTPA-
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13. Meroguueckue ykasaHMg MO ra3oxpoMaTorpadmuecko-
My M3MEPEHMIO KOHIEHTpAauuMi auMermaanerag-(Oe-
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Merogmueckue ykasaHMs MO ra3oxpoMatorpadpuuecko-
MY HM3MEPEHMI0 KOHIEHTpanui KaHndomm u Moaudn-
IMPOBAHHON MOROJTAHOJAMMHOM KaHM(pOMW B BO3AYXE
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pabouyeil 30HHL............. vevovecooos shecoecscnsecsatssons coesoseessvenen

Meroguueckue yKa3aHMd MO (POTOMETPHUECKOMY H3-
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Meroauueckue ykasanusd TO W3MEPEHHMI KOHICHTpPA-
nud Ko0aapTa, THTAaHAa M BoOab(paMa METONOM aTOM-
HO-a0copOmuonHOM crmektTpodoTOMETPpNH B BO3AYXE

veeee 93
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