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Mpeancnoeue

Llenu 1 npHHUMNGl CTaHgapTHaayky e Poccuiickol Pegepauny YoTaHoBENeHs PelepantHsbd IaK0HOM OT
27 nexkabpa 2002 r_Me 184-03 a0 TeXHWYESCKOM PEMNYNHDOEIHWAL, 8 NPABANA NPWMEHEHWA HALWOHANbHEIX CTakH=
gaprtos Poccrickol Tegepaykn — MOCT P 1.0 — 2004 «CraxgaptTaaywra B PocCHACKDA Penapaymm. OcHoB=
HEIE NOMNOHEHAR Y

CrapeHWA o CTAHOAPTE

1MNOOAMOTOBNEH OTHDEITEM akLMoHepHEIM 0D LLeCTEOM & HayYHO-HCCNegoBaTeNECHHA UBHTD KOHTROMNA |
OUAMHOCTHEN TEXHMYECHHY cHucTers [(OAD «HMU KO ») Ha ocHoBe coBCTEEHHOND 3y TEHTHYHOID NEPEBaOa CTakH-
0AapTa, yKalasHoro 8 NyHiTe 4

2 BHECEH TexHA42CcsM HOMUTETOM NO cTadaapTHaaumin T 457 «KauecTao aoanyxas

3 YTBEP¥IOEH ¥ BBEOEH B JEWMCTBHWE MNprrkazom SenspantHor areHTCTES N TEXHHYECKOMY DETYN-
POBAHKID M METRONoMM oT 28 HorBpa 2007 r. Me 335-c1

4 HacToRWWH cTasgapT MOSHTHYEH MexayHapogHosy cTadgapty MCO 16017-2:2003 «Boagyx atmocdep-
Hiblid, pafoqel 30Hsl W 3aMKHYTRIX NoMeLaHHid. OT6op Npob NeTy4nx opradvYackuy COBIMHEHHA NPKH NOMOLLW
COpBUMoHHOA TPYEM C NoCheay el Tepoaecopbured U raaoxpoMaTornpadHYeck i aHaNU3oM Ha KanMnnap-
Ml KONoHKEK. YacTs 2. OuddiyanomMHsi merog orbopa npobse (150 16017-2:2003 «Indoor, ambient and workplace
air. Sampling and analysis of wolatile organic compounds by sorbent tubafthermal desorption/capillary gas
chromatography. Part 2: Diffusive sampling»).

MpK NpHMEHEHKA HACTORWEND CTAHOADTA PEXKoMEHOYETCA HCNONBEI0BATE BMECTO CObINOYHELE MENOYHI=
POOHLIX CTAHOADTOR COOTRETCTEVIOWME MM HALWMOHANEHEE CTAHAADTR, CRENEHMA O KOTODLIX NPHEE0EHE B 00-
NOMHATENBHOM NDUNCHKEHKH F

5 BBE[IEH BMNEPBLIE

Hughopaalus of UaMeHaNLAaX K HACMOALWaM Y cmandapmy NyOnuKkyemcs 8 exesodio ua0asasonm UH-
POpMalUCHROM yrazamene sHayuosansHae cmasdapmeds, 8 MeKcT UaMesaHLl U NoNpasor — 8 8XemMeciyHD

UFGAEASMBIX LHGDODMALUOHHELX YRazamenay «Haluoranskse cmakdapmbdy. B ciyyas NepacMompa [samens)
LU OMiMEHE HACITMOALWE20 cmandapma CoWnaemomepoiles yvaadorMnerue Gydem omybiukosaHD & exemes=
CAYMD LUIJaaaeMOoM URDODMaYLoHKOM Yiadamene v HauyuosansHele cmandapmeds. Coomasmomayiowas UH-
GOpMaLLUR, YaedoMIeHUE U MEKCITIE DAMELWSHNTICE MaKkwe 8 URhopMauuorHol cucmeMe o0Waso Noib3oas-
MHUA — Ha chuuuansHor calime PedepansHoad S2eHMOMEa M MEeXHUYECKOMY DeSyNTUDOEEHUID U MEMPONoSLL
& carmniu HMumepHam

2 CranpaptuHdgops, 2008

HacTosLwmi CTaHOART He MOMET BibiTe NONHOCTEKD MK YACTHUHO BOCNDOMIBEAEH, THDAMHDOBAH M Pacnpoc-
TPaHEH B KaYaCTRE OhMUNaNEHOND wiganua Gea paspewweHua DegepansHoro areHTCTEa N0 TEXHUUECKOMY Pery-
MAPDEAHKID M METPONOTAK
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9 BoluMCNEHWE Pe3ynbTaToB

9.1 MaccoBpan KOHUBHTPAUMSA aHANKTA
Maccosyio KOHLBHTRALUMID 8HANKTA B OTOBpaRHOM BOIOyXE p, MEM M, BRIYWCTIRIOT No opmyna

iy _m:n .“'JE-I

g (1)

I_': -]
roe M, — Macca aHandTa B peansHod npobe, onpegenerHan B cooTeaTCTENK C 8.4, nr;
M, — Macca aHandra B XonocTof npobe, mkr;
Gy = CEOpPOCTE AWM YIMOHHOMD NOrMOola e, ChE A (CM. Tabmawy 1 wne 8.6);
[ = BpEMA ILCTIOHUPOBAHWA, MIAH.

Mpumedauna

1 Ecnu i, # 7, BeipaMeHsl B MUANWIPaMMEX, T paayNsTUPYIOWAanR MACCOBAA KOHUBHTRAUMWA p DyOeT Beipaseqa
B MUNarpasmay 8 gyBudscisin watp.

2 Ecn HeObxogumo NpHEECTH 3HAYEHWA MBCCOBOR KOHUSHTPALMWK K ONPagenaHHbIM yCroBMam, Hanpusep
25 "C w101 &Ma, To npuseHAoT diopsyny

T + 273
po =plU. = ()

o
roe p, — MaccoBan KOHUEHTPAaLMA aanuTa 8 oToBpaHHoM BO3OYXE, NPHEREHHAR K ONPENanaHHBIM YCNoBHAM,
MET I,
D = naenadne oThpasMors Boagyxa, klla;
T — 1eMnepatypa oTBHpasmMoro Boanyxa, "C.
5.2 DB LeMHan QonAa adanura
OO bemHyH O0M0 SHANWTA B BOAAYXE ¢, M 1, BeiMMcnaleT no opmyne

my —
p= Dazi g0, (3)

rOe gy — CHopocTe AW YIMOHHOrD NornoweHEa, Hr (Mendn)-? saas-? (om. Tabnuawy 1 wne B.5)2);
I — BpeMA IKCNOHUPOBAHWA, MUH,

Mpumedaxua— Ecninm, M m, BLIPEHEHL B MUNNIAPAMMAX, TO PEYNLTHRYIWAR KOHUBHTPAUMA ¢ Bynar
BHIpaReHa B Mnie® 3

9.3 CEopOCTH NOrMoweHWA
CHOPOCTIA NOTNOWEHWA G, , CMIMAM, 1 G, , HF (MENIN)-1 MUE-T, BEMMCnAKT no dopmMyne

_ gy M293p
v = 2qgT 0T t4)

roe M — MonApHan Macca aHanKuTa, rMiMones;
24,0 — ponApHed obsem npy Temnepatype 20 °C v gasneswd 107 kMa, gm3imons.

10 Mewawiwme BewecTea

Opradidyechie CosoMHEHKA, KOTODRIE HWMEKT TAKOE HE WK NOYTH TAKOE e BpeMA YOSmeEWBIHAR, KaK 1
AHANHIUPYEMOR CoOBdUHEHHE, ByQyT BNHATE Ha pelyNLTaT rasoxpoMaTorpadmieceors asaniaa. Mewaowwe
BIMAHWA MOTYT GbiTh CREOBHBI K MUHMMYMY NyTaM NpasunsHoro Bebopa raaoxpomaTorpadimiecknx K0NoHOK 1
YCIOBWH aHan9aa, a TAKe CTRONMM cobmogeHnen YCNoBWA NoAroToRRN COPBLUMOHHLIX TRYEOK M aHanWTHYeCkDH
CHCTEMEBI MEPEN WMCHOMNEIDRAHMEM.

' B ccreme CTKW 37a aquHnua — DeapaiMapHan, WMenLEas cheaunansHos HanMaHoBaHne — MUNnWapaHan
Ao, | oboHaYeHme — Mnpa .

2l YacTo aguHiLy MAMBPEHIER MENT J8MaHAINT HE BOMHALY WIMBPeHWA ppm (MriH ), Ha npasaTyso g WO,

i B cicrame CH 373 sgveina — GaspaivepHan, WWaiias CeEuHansHos HEMMEHOBHNE — MHNMAWIMHER 0006,
1 oBoaHaYeHME — MnH-",

ar 9
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HacToAWWA CTAHOAPT NPMMEHAIDT NPM BHANK3IE BOIDYEE C OTHOCHTENBEHOR BNaKHOCTED He Bonee 95 %
ANA BceEx rigpodobHen copbeHTOR, TAKMX KaKk NopHCTeIE NonuMepk W Carbopack/Carbotrap.

MeHee rMopodobHee BecoRo3adesTHEHER COPBaHTE, TAKWE KK YHUCTeIA OpeBacHBIN YIoNs MNd KapBoHK-
IMPOEIHHENE MONEKYNAPHEIE CHTA, TPHMEHAKNT B BOIOVXE C OTHOCHTENEHON BRAMHOCTE Bonee 65 %%, NpM aT0M
OOIDHHE! BT NPAHATE MEDS], HCKITOYIOLWLKE NONAJAHWE BOgK! B NDOUESCCE aHAMNK3a.

Mpumedaduwe—Mepe no NpEIoTEPALLEHWED WA YMEHRILEHNID TONA0EHWA BOOL BRNIO4EKT B ca08 AanaHide
npobbl, YOaneHWs BRard M2 BTORWSHOA NOBYLWEA METODO0M £CYE0A NPOOYSKAY, MCNONLE0BAHME Oudedny 3M0HHOR KPLILLIKA
(ch. 5.3) € CAMMROROBOR MeMbDpanoi, & TacHs yYMaHklueHna spareHd oThopa npobe.

Mpu MCNoNE30EAHAA COPBUMOHHOH TRYDKK, NDE3IaHME XONOCTOrD ONBITa KOTOROW BHaYane Mand, 8 0ank-
HEBLLan MOryT NOABNATECA NOCTOROHHWE Ml O30 [12] 1 okcK bl 830Ta B NPUCYTCTEMA BOAs [13] MmaryT paapy-
warte Tenax TA cobpasoeannem BeHIansOerna M SueTolaHoHE.

Heobxoqumo YYMTHBATE TOT RaKT, 4TS 030H W OKCHOR 330TA MOrYT BCTYNATE B DEIKLMIO C 3HAMHWINDYEMbl-
MK COBOUHEHHAMM, M BeIBUpaTe HavMeHsluKe obbemMe Npobel B CNYYae BOIMOMHOD NMPUCYTCTEUA GonbLIKX
FEOMWMYECTE 3THX rajoe B oTBUpaemon soagyxe. EcnM cTabunesocTe Tenax TA cCHUHaBTCA M3-33 NPHCYTCTEHA
ArpeccHBHBIX raaos, To B ka4ecTee copbenTa uenoneayoT Carbopack [14], [15], [16].

B cny4ag aHanyia oEpykaiowens aoagyxa (cu. Tabnuuy 2) metooMka Geina NpoRepeHa B OTHOWEHHH
CTABMNEHBIX COBAMHEHHA. OOpasoBaHMe MELLaIoWKXY BELECTE MWBo paspylleHKe Napos WRCTRMTaNkHEX [10C
NPOUCXOOMT B TENMYD NOrO0Y M NPH BICOKOM COOepMadni B Boaayxe oaosa [10]. B nopobuoM criysae cnegyer
NpoBOOHTE OTEOPR NPOD B COOTRETCTEMK C ANBETEPHATHBHON METOOWMKDH, HANPHMED METOOOM NPoKadKy & copbum-
oY TpYERY © NpensapuTensHON NOBYLLIKDA C OKMCNHTanamM.

11 XapakTepruCcTHKH

MpuMepnl X3pAKTEDMCTIHK, BEMIOYA0ULMY PACILMDSHHYI0 HEoNPEOdeNeHHOCTE, NPELMIMOHHOCTE, MpderTra-
HOCTE MIBNEYSHHA NOCNE XPAHEHHA K1 Y DOBEHK XOMOCTEE NOKS33HAA, NONYYEHRLIE NPH NPOBEDKHE METOOHKM, YCTa-
HOBNEHHOW B HACTORLLLBM CTAHAAPTE, NPHBEOAHE B NpUnoxaswl D v Tabnuyax 3 — 8.

12 NpoToKON HIMEPEHWIA

MpoToKonN MAMEDeHMA JOMEeH COO0BPHATE CREOyY WYY MHPOPMaLMID;

a) NonHY HoEHTHPHKELWD Npobhel;

b cobnEy HA HACTORLW WA CTAHAADRT WK Apyrod JoNonHETENEH LR CTaHgapT,;

C} ONHMCAHME MECTAa 1 NPOOONMHTENEHOCTH OTGopa npod;

d) aTMOCHEpHOR OARNEHKE W TEMNEPATYDY, BCNK 3TO HB0GX0AMMO B COOTEETCTRMM C DA3IARNOM 9,

@) pE3ynNLTar adan4aa;

f) onucamue noden HEODBMHBLIX OECTOATENECTE, JAMEYEHHLIX BOD BEMA aHanNMaa;

) cnucanue Nobey OBRCTEWE, HE YCTAHOBNESHHBEL HACTOAWMM CTAHOANTOM, WNH YES3aHWEe CTaHgapTa,
CCBIMKA HA KOTODRNA NEWBEO0EHA K3k HEOOAIaTeNLHAaRA.

13 KouTponk KavyecTea pe3ynLTaToB MIMepeHUi

Cnegyet cobniodaTe COOTEETCTEYIHUMA YPOBEHE KOHTPONA E3YECTEE DEIYNETATOR HaMepeHi (cx. [17]
NGO AHANCIMHYHEIA].

YpoBEEHE XONOCTRIX NOK333HWAE oNA copbuMoHHON TRYDKK SBENABTCA NpHEMNEMEIM, BCMNK YpoREHs Noboy-
HbIX MUEDE HE NpeBeIwasT 10 % THNMYHEX NNCUA0e R NHECE SHANWTOR.

OMMOAETCA, YTO CKOPOCTH NOMOLWEHWA, NpHBEaeHHse B TaGnuuax 1 v 2, oCTaKTCA NOCTOAHHbIMK B TEYEe-
HWE BCEMD CPOKA MCnoNsansaHuA Tpybor ona otbopa npob. OaHako NoBLILLEHHAA BHEpaLWA MOMET NPUBBCTH K
pAIrEpMETHIALMM TRYBOK MNK paapyweHn copBenTa. Mo a1ol npuduHe TpyGEK HeobXoaMM0 NPOBEDATE BHIY=
ANEHE C BOCTATOYHONA YACTOTON, 3 TAKKE HANONHATE CEEXKM copBeuToM nprinuanTensHo nocne 100 npoueoyp
oThopa Npob MK ABYX NeT MCNONLI0BAHWA (B 3aBMCHMOCTH OT TOMD, 4TO HACTYNAET paHbwe).

110
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Tabnwya 1 — Crapoctd QudupyIstHHOnR NorNoWeHHA copOykoHHoR Tpybxos [Bea mambpadel) cornacdo 5.1, OrBop
npod Boanyxs paboded AoHE

CoeguHEHNE CopGent ¥papens®! Tanpoar nornodiedus™
&M M WE pukatnd” dwe
Yrnegonoposel
1,3-ByTanian MonerynapHoe Gito 13X A 0,59 1,30
H-TeHTaH Chromosorb 106 i) 0,50 1,486
Carbopack Bo B 0,60 1,77
H-TBKCEH Chromosorh 106 A 0,50 1,77
BeaHaon Tenax TAY A 0,41 1,3
Paorapak O o 0.42 1,37
Tenax GR B 0.57 1.81
Chromosort 1062 B 0,54 1,72
H-TenTaq Chromosorb 104 L) 0,48 1,85
Tenax TA® i1 0,43 1,77
Carbotrap B g 0.47 1,94
Tanyon Tenax TA™ B 0,44 1,67
Tenax GR -] 0,56 212
Chromosorts 106 g8 0,52 1,94
Carbapack B B 0,55 2,06
H-CIKTaH Chromosarh 104 i) 0,48 213
Tenax TAY A 0,43 2,00
Kewnon Tenax TA" B 0.42 1.82
Chromosord 106 2] 0,48 2,10
Tenax GRE -] 0.57 248
TanGeuaon Tenax TA® B 0,46 2,0
Tenax GR B .56 243
Chromosorb 104 2] 0,44 1.8
Porapak 3 0 0,55 2,38
CTwpon Tenax TA® A 047 2,0
Chromosort 106 B .51 2,15
H-HoHaH Chromosort 106 Fil 0,46 2,40
Tenax TAY A 0,40 212
Haonpanunbaxaon Chromosorb 1048 [ 0,48 226
Tenax TAY C 0,48 2,26
Parapak C O 0,51 2.5
TpwmeTHnBeHI0n CGhromosorh 106 G 0,48 2,47
Tenax TAY L 0,48 237
H-ekan Tenax TA L3 0,40 2.3

4— 13288 11
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Npadonsenune matmios 1

CrEopotTe normowernat

Copannasnsa CopGemt Ypopens™
g He (MEAin)" sdn!
ManoreHMpoBaHHEE
g g[=]=ta Tt atada 1
MeTunenopag Spherocarh B 0,83 1,3
BuHianenopiag Spherocarh =] 0,78 2.0
1. 1-Huenoparwned Spherocarh g 0,63 2.5
TpwxnopTput TOPaTaH Chromosort 102 g8 0,48 3.5
Xnoptpuiropaatad Chromosorh 102 B 0,42 1,8
OuxnoprMeTtad Chromaosorn 104 B 0,43 1,56
Chromosorb 102 2] 0,45 1,56
1,.2-Ouenopatax Chromosorbh 102 B 0,47 1.9
ManoTad Tenax TA B 0,32 259
Chromaosorbh 102 B 0,45 3,6
SHdmopad Tenax TA B 0,33 2,28
HMaodimapad Tenax TA B 0,32 2,20
BpamataH Chromosort 106 E 0,55 2,45
TpHanopMaTaH Tenax GR B 0,45 2,18
(xnopodeopst) Chromosorbh 102 B 0,48 2,35
TETPAEXNOPMETEH i Tenax GR B 0,59 3,72
HETLpA:CMOPHCTEIA YENGpOA) Chramosorb 102 B 0,48 287
TprxnopaTHneH Chromosor 1 B 0,47 2,66
Chromasor 102 B 0,43 23
1,1, 1-Tprxnopatad Chramasorty 106 B 0,42 23
Chromosaort 1032 B 0,42 2.3
Tenax GR B 0,54 2,42
TeTpaxnopaTnneH Chromasart 106 B 0,46 31
Tenax TA B 0,41 2.8
Chromosork 102 2] 0,38 2.8
SNHENOOrORENH Chromosort 1046 E 0,65 2,45
MepdropaumMmaTin- Carbaotrap B 0,25
umknobytan®
MepdTopMaTHIUMERD- Carbolrap B 0,25
nexTaxd!
MepdTopMaT HILHERG- Carbofrap B 0,25
rewcan”!
CromHeg adwpil
M APl FiMEONEA
STHNALETAT Chromosorh 106° B 0,49 2,00
Tenax TA B 0,40 1,60

12
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CEOpOETE NErnouEHAE

Lh

Cosguranne Copent Yt nens !
oM T HE [MERINY MEe
H-ByTrnayeTart Tanax TA 8 0,61 226
MeTunmaTakprunar Paorapak B 0,45 2.0
ByTHnaxpMnar Tanax TA g 0,51 2.6
2-MeTorcHaTadon Porapak A 0,48 1.5
Chromosort 106 -] 0,51 21
2-3TORCHITAHAN Tanax A 0,44 1.8
2-MeToKEUETHRALSTAT Porapak O it 0.58 2.8
2-3TONEMSTUNALSETAT Chromosorty 106 B 0,39 2.3
Tenax TA B 0,36 210
2-ByToRCHaTaHON Chromosorty 108 a8 0,35 21
Tenax TA 2] 0,3 1.9
2-MaToxEHNponaHon Chromosork 106%) g 0,45 1,85
Tenax TA g 0,37 1,52
2-ByTORCHMATHNALBTAT Tenax A 038 2.8
AnbOarviks W KaToHL
MeTrnnachy THNEeTOH Tenax TA B 0,42 1,71
[2-MaTHN-4-NEHTAHOH) Chromosork 106" g2 0,48 2,01
LmknaressaHoH Tenax TA 0 0,57 2.3
Dypdaypean Tenax TA o 0,63 2.5
CAnpTEl
Mponan-2-an (Haonponadon) | Spherocarb iz 0,81 2.0
CRMBWEHHEIFA ENSCC BEWEcTE
AEpnoHUTEHA Porapak N A 0,62 1,35
AuBTOHATOWA Porapak M i1 0,60 1.0 (2 )
Porapak M A 0,48 0.8 (8 )
MponWoHA TR Parapak M A 0,53 T4 (Z24)
Paorapak M A 0,49 1.3 (8 )
Cepoyrnapon Spherocarh A 0,83 26
Cwcun aaota (1) Molacular sieve 58 B 0,70 1,25
ATHNEHIKCKI Spherocarh 2] 0,88 1.6
1.4 - [uokcaH Spherocark (s 0,84 3.0

paboHeR A0HE.

2l YpoeaHe A = BANMOSUNA B cooTeaToTenu ¢ [ 10] yposades 14,
YpoBéHs B = wacTi4Han BanWdaywA B cooTaaToTamn o [18].
Ypopade C = paAcyeTHLIA: MOBEMLHOE JHIYSHWE.
Yposads D = pacyaTHbIl HE OCHOBE AMHAMMYECKOND obLaMa SnpoCrOREY.
Ypopars E = pactYeTHER HA OCHOBE WA0TapMel copbuyrm.
Bl Ecnu HEe yRa3aHD MHOB, TO 3H3BEHUR NPHUBERAHE ANH BPEMEHY SKENoHUPoBaHuA 4 1 B 4 NPy aHankie soagyxa

o JaHHeA THO copbeHTa HE PeROMBHOYETEA HENONBIDBETE M3I-38 MIMEHEHWR CHOPOCTH NOMMOLLEHMA.
S MenankayiaT GETEY M3 HMEANA BMECTO CATHW W3 HEDMAE SR CTANK.
2 MpegnodTUTansHbA TN copbexTa.

13
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Tabnuuya 22— Koadhdprugredtsl gaddyadaHHoM nornowesia copbunoHHsiMme TpyEramn (Ba3 membpadsl) (5.1) —

OrBap npod arochapHor BO30YEE W BOAOYEA ASMEHYTEIX NOMaLLSHAR

Cosgnrarae | CopGanrt Bpewma Cropotre CroposT Hucng MNppameEang e CoblnEa
FEDND NarmcUsaHARA NOrrnowEHA A HEIREHDH
HH OB 3 [cTaHAApTHOS |ETa&HAERTHOE kX
HEA, CITENOHEHME ) DIHFDHEIIHE‘:I i BHEE
HEA& s oo STma s it {MEALAT Y
nabopatopHoa Ch-
Badaon Tenax TA 1 046 1,45 1 HEHHE [15]
1 naboparoprosl
Badaon Tenax ThA 2 0,32 (0,01) 1,03 (0,04} 2 1 chwdadwe «Ha me-|  [19], [20]
cTEw
2 naboparopHsiy
Badaon Tenax TA 4 0,22 (0,03) Q.70 {0,08) 3 1 CHMYEHWME #HE ME- [15].
cTan [207, [21]
Carbograph 1 naboparopros
Badaon TD-1 Knu 1 0,&7 (0,08) 2.14 (0,21} 2 1 cnvdaHwe «Ha me-| [22], [23]
Carbapack CTEw
B
Carbograph 1 naboparopHos
Badaon TD-1 wnnu 2 0,63 {0,07) 2,02 (0,22} 4 3 cnkyeHwR wHa me-|  [20], [Z2],
Carbopack cTew [23]
B
Carbograph 1 naboparopHoe
Badaon TDO-1 nm 4 0,58 {(0,05) 1.85 (0,15) 4 3 cnndedyn oHa me-|  [20], [Z2],
Carbopack CTER [23]
B
1 naboparopros
badaon | Chomosorb 1 0,48 (0,03) 1.52 (0,08] 2 1 chndadwe sHa mMe-|  [22], [23]
106 cras
1 naBoparoprosl [20], [22],
Badaon | Chomosork 2 047 (006) 1.47 (0,22} 5 4 chvdeHna sHa me-|  [23], [24],
106 CTen [25]
1 naBoparopaosl [20].
Badaon | Chromosorb 4 040 (00E) 1.28 (0,25} 4 4 chnwueHAs aHE mMe-|  [22], [23],
106 by p=h [25]
ambersorb 1 nabopaTopHos
Bavaon xXaD-4 1 0,34 1,21 1 CMHEHNE [26]
1 cnuqeHwe #Ha Me-
Tosyon Tenax TA 2 0,32 1,22 1 CTER [20]
1 naboparoproe/
Toanypan Tenax TA 4 0,27 {007 1,03 {0,28) 2 1 cnuMusH@e «Ha Me-|  [20], [21]
CTEw
Carbograph 1 naboparopuos/
Tonyan TO-1 wian 1 0,57 (0,15) 2,16 {0,568} 2 1 cnvyeHue «Ha me-|  [22], [23]
Carbopack P =
8

14
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CosgMHanne CopGant Epewa CEopocTh Craposie e [ 1 M mEYanHE CoRlnEa
FECND NAarnowaHs s AOrnouwadns Ha e WCH
HH L3 [cTanfapTHDE [CTaHaapTHDeE WEd K
HHE, O T RO HE ) DIHF-DI‘IEHHE':I. SUEBHOE
HEAE ML TR it [Mrm.'n]"' W
Carbograph 1 naboparoproe/
Tamyan TO-1 mnmn 2 0,50 (0,06) 2,13.(0.24) 4 3 CNWHEHMA #Ha [20]. [22]
Carbopack MECTE [23]
B
Carbograph 1 naboparoproe)
Tamyan TE-1 wirim 4 0,55 (0.07) 2,07 {0.28) 4 J ENM-EHMA KHA Ma- [207],
Carbopack CTEN [Z2]. [23]
B
1 naboparoproe/
Tamyan | Chromasorb 1 0,54 (0,15) 2,08 (0,57 2 1 cnuuanre eHa ma- | [22], [23]
1046 CTEN
1 naboparoproe/ [0, [22].
Tomyan | Chromosorb 2 0,31 (0.05) 1,81 {0.18) ] 4 cnusanda «Ha ma- | [23], [24],
1046 CTEN [25]
1 naboparoproe/ [241, [22].
Tompan | Chromosorb 4 0,48 (0,08) 1,82 (0.24) e 3 cnusanda «wHa ma- | (23], [25]
106 CTER
Ambersorb 1 naboparopHos
Tamyan XAD-4 1 0,43 1,62 1 CIMHEHKE [26]
1 naboparoproe)
Keman Tanax TA 2 0,34 1,49 2 1 cnuganue wHa wa- | [18], [20]
CTEN
2 naboparopHex
Kewman Tenax TA 4 0,33 (0.15) 1,48 (0,67 3 1 cnuqanre sHa wma- | [15], [20],
cTes [£1]
Carbograph 1 naboparoproe)
Kewman TE-1 wrm 1 0,54 (0.08) 2,37 (0.29] 2 1 cnuqanre wHa wa- | [22], [23]
Carbopack CTEN
B
Carbograph 1 naboparopros/
Kowman TO-1 mnmn 2 0,47 (0,04) 2,07 {0.21) 4 J cnusaHMAR KHa Mma- [201],
Carbopack CTER [Z2]. [23]
B
Carbograph 1 maboparoproe)
Kewman TE-1 wnm 4 044 (0.07) 1,84 (0.29] 4 3 cnusanra wHa wma- | [20], [22].
Carbopack CTEN [23]
B
1 naboparoproe/
Kouwnan | Chromaosorb 1 0,55 (0,07 2,42 (0.30] 2 1 cnuuanre eHa ma- | [22], [23]
106 CTEN
1 naboparoproe/ [241, [22].
Kouwnan | Chromosor 2 047 (0,07 2,059 {0.259] ] 4 cnusanda «Ha ma- | [23], [24],
104G CTER [25]
53288 15
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OeoHuaHue  mabiges 2

Comguranne | Copbant Bpawmn CEopoETE Crapotit Yueng MprMedasne Copnea
FECMO- FArmouyeaHA A NarnowEEFHAA HOEEEHATH-
HH Ol it [ETaHARpTHOS [ETARABPTHOSE MAE N
HEA, DTEAOHEHRE), DTEROHaHRE] AEHOE
HEg&ns R Hr -:Mmfn:l'1 T
1 naboparoproel
Kownon | Chromosork 4 0,43 (0L08] 1,91 (0.35) 4 J cnesendA «Ha me- | [20]. [22],
106 cTes [23], [25]
Jmubedaon| Chromasarh 2 CAM4BHMA #HA MBe-
106 2 0,53 (0,02) 2,31 {0.07) 2 CTEN [24]. [25]
Srubenaon | Chromosork 1 cne4EHME aHA Me-
106 4 0,52 2,24 1 CTeEw [25]
JTubedaon| Carbopack 1 crAw4eHHs sHE Me-
B 2 0,50 2,149 1 CTEN (28]
Atwbexaon| Carbopack 1 cnw<axva aH3 Me-
B 4 0,52 2,30 1 CTeEw [26]
TpwmaTHn- 1 naboparopHos
GaHaon Tenax TA 4 0,54 267 1 CAMYEHKe [21]
Tpusatin- | Carbopack 1 cAw<4anva sHa Me-
GaHaon B 2 0,44 2,20 1 CTEs [26]
Tpwsmatun- | Carbopack 1 crAw4eHHs sHE Me-
GeHaon B 4 047 2,30 1 CTe® 28]
1 naboparopHos
HNexaH Tanax TA 4 0,51 283 1 CHNHEHWUE 121]
1 naboparopyos
YHOoskEH | Tenax TA 4 0,53 3,34 1 CMYEHKE [21]

B GonsUWAKCTEE CNY4a88 CHOPOCTIA NOTNOWEHWA B aTMOCHepHOM Boaayxe DsINk onpageness: Np9 aHave-
HWAX MACCOBOHR KOHUSHTRALMM, THMIWYHLIX AN (DOHOBOMD YDOBHA I8MDAIHEHKA B ropone, T.8. HECKONBKG MHRDO-
rpammos GeHaona, TONYONa Wnd KCHNona Ha oadd EyBudeckuid metp. CropocTd BeinK onpegenedsl nubo B
naBopaTopii © NoMoLWs0 o6palos BoanyxE, KOTODRE NPOBEPANK HEIABWCHMEIM METOAOM (0GLIMHD METOZ0M
npoxaqkd Yepes copbumworHy o TpyBKy ), NMB0 HEIABMCHMEIM METOLOM HENOCPEOCTEEHHD «Ha MECTEn MO CpaaHE-
HUWIO C OOHAR WNK Bonee npobooTHopHEIMK YyCTRORCTEAMA. B [19] npHBeaaHE IHSYeHWA CROPOCTEN NOrNoLWEHIAR
np# oTHope Npob BoAIYXa IAMEHYTEIX NOMELLAHWHA, KOTOa IHAYSHHA MACCOBOR KOHLIBHTPALWA COANABaaMON KOH-
TPONsHOHE BOAOYWHGHA CMECH Dbink THNMYHEIMA ONA JaMEHYTEE NOMEBLWEHAA, T.8. npubnuanTensHo 1 Mk
GeHaona W npeinuadTensHo 2 mrism? oblwero konnyectea NOC.,

B npunosessi A noKasaHo, 4T0 CROpoCcTH Oy 3MoHHOrD NornoweHra npy othope npod eoagyxa pabo-
YEA I0HB], FAMEKHYTEIX NOMELLEHWA 1 aTMOCHEpHOND BOOYXa MOTYT HE BTk OAMHAK0BEIMK, T.K. CKOPOCTH HOMMo=
LLEHMA IABHCAT OT BREMEHN JKCNOHADOBAMIER W MBCCOBO0R KOHUEHTRaUWK. 3ToT 3 eT CHNeHes NPoRBNAETCR B
CNYYaE MCNONBEIOEIHWA HEMOSaNbHLX COpEaHToR, Hanpumep Tenax TA.

16
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Tatnuwya I — ebertMBHOCTE MABMREYeHNA BaHIona, TONYONE ¥ KCHNGNa 13 Tpyiok NocNe BEaHEHWA MUOROCTH ©
MOMOLYLH WEpILE

Hamap » St ERTHEROCTE MAGNEYERnA, B
MELTO Woona
AORAHAA Chromosarh 108 Carbograph TO-1
EsHIan Tanyon K GG Eansog Tonyan K urion
1} Mecne- CpeiHas ade-
OOSaHHA B PHEETHEHOCTE M- 82,7 87.5 8549 95,1 1001 100,86
Benueobpu- | BreqeHeR, %
TEHMK
CranpapTHoa
OTENOHEHME (£] 83 6.7 10,4 121 4.4 10,0
n 20 18 18 14 20 20
2} Cnirde- CpaaHas ad-
HHE Cogsp- PEETHEHOCTE Ma- 83,1 991 1040,5 98,7 100.3 48,5
wauuA MO0 e | anevaHwR, %
BOAYEE
CranaapTHaa
OTHAGOHEHHME (1) 11,9 7.8 5.0 3.4 2.7 2.0
y 13 13 13 13 13 13
3} Meskay- CpaiHas ad-
HApOOHe8 PEETHEHOCTE M- 1048 105,89 98,7 103, 7 100.7 1001
CHAYaHHA BrieYaHKA, (M)
CrangapTHoa
OTHNOHEHME (£] 11,3 101 T8 4,8 3z 2.3
p 18 16 16 18 16 16
CpegHes CpaagHas ad-
no paayneTa- | PakTHEHOCTE Ma- 23,5 a7.5 G483 952 100.4 9.7
TAM WECNEA0- | BrgYadier, %
BaHMA 1 — 3
Cranpaptdaoa
OTHAGOHEHKME (1] 11,1 9.4 2.3 4,3 0,3 1,1
n 3 4 3 3 K| 3
MNMpumevyadne—BuccnsaoaaHuit 1 BESAEHHLIE C NOMOLLID WARKMULE HONWHECTES KRN YyrNeBoaopaga
cOocTAAMNANY npubinintans4o B0 Hr, 8 weccnegoeaHuax 2 i 3 — npubnuadtensqo 200 Hr. TpyDud (B 280pLIToM CoCTOR-
Hu) ane othopa Xonocthix npob noMacTvig B8 macto otbopa npob (B ogHoM WCCNagoBaaHEn, No BCaMy MEDY) M
AKCENOHWPOBANW DAOOM C TRYDRAMYK, B kOTopmE oThupany Npob, 8 TEYSHWE MACALE W 3aTal BapHyny B nabopaTopug
AnA adanwaa.

Tabnwua 4 — CnvsaHns ¢ paaynsTaramu aHandaa npod aoany=a Ha cogepaannes oG, nonywasHeiMe Nabopartopu-
AM BanukobpuTasiM

Fesynetate ananuid mpod soagyxd na cogepsanas NOC MErim”
Mecto orGaopa Banaon Tanyon {cunon
P
L Coaepesanme CagepmiaHne Cogepmmanne
Diadych yamn noc m Duidpdryrann noc a Ouddiyams noc =
naAOyEE DOIF YRR (LS T ]
Nuac 22T + 0,07 1,33 5,30 + 0,01 6,75 3,44 + 0,07 3,94
bandract 210 + 0,35 2,54 4,44 + 0,15 6,82 3,54 + (0,14 3,55

17
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OrodyaHus matnuLisl 4

Fesynetate ananwia nped aosgyxa s cogepsanwe NOC T
MacTo orGopa Eaunaan Tanyon Kcunan
npod Coaspmanne ConeppeaHne Canepmanne
Auchdiyamn noc a Oucpcyaun noc a Andripyzmn noc a
iRty ] BhIgyKe BRIgyKe
BprcTons 280 +033 f,11% B45  +0,688 2 25% 4.70 + 0,26 2,70
Kapawdd 3,70 2046 8.5 790 +0,12 B,38 567 +0.10 5,15
SNeTEAM 2 558 + 0,35 4 85 582 + 0,68 10,36 3,55 + 0,30 3,110
Nueapnyne 212 + 016 1,23 4,55 + 0,18 0,83 3 8B + 0,19 0, B4
Mwuanctop 235 2027 2,93 423 +022 4,59 2,68 0,14 ol
CayrramnToH i 87 + 073 1,890 812 + 0,68 11,14 h.50 + 0,20 549
NenpgoH 4,08 0,14 §,05 o g7 + 0,16 10,87 6.79 + 02T ¥, 74
SAnHEYpr 1,24 +0.20 1,81 a.249 + 0,42 3,78 2,00 027 1,84
Xapyann 0,68 +0.03 0,490 1,48 + 0,31 0,88 0,60 + 0,04 il
BupmuHram 1,87 + 027 2 54 4,78 + 0,31 g,75 4 48 + 027 554
DadHwe no cofgepxadnin NOC B Bo3gyxe AENAKTCA OPUEHTHMPOBOYHLIMK, T.K. 38 COOTBETCTEYHNUMA Nnapuad
orBopa npob audidyasasHeM MaETogoM DelNg NONY4aHd MAang GaHHb.
11 BoamMoskHa NEpEcTaH0BLa 3Ha4EHWA ANA DeH20na W Tonyona 8 MHTepHeT-apxues.
b [laHHbie OTCYTGTEYHT.

TagGnuua 55— NpeasapdTensHos MERSYHAROOHOS WMCCNBAO0BaHME. CpaiHAs Matccosas woHusHTpad«a NOC &
armocepHoM BOOYES. NoMyseHHan nyTes otbopa npob guwdhdysroHdeie waTagom Ha oba copbedTa

Macocosan EoHUBHTEAUNR. MERE" £ CTANAAPTHOE GTEAOHSHWE
Crpana n
GaHaan Tanyan Kamnon
LiseLuA 1,85 £ 0.08 5,83 + 077 349 + .29 4
Oanus 84 £ 10,04 1,44 + 0,03 0,80 + 0,07 gal
CLUA, 043 £+ 0,07 0,78 + 0,08 047 + 0,08 4
ABCTRANWE 1,94 + 0,2 523 + 0,68 387 + 0,28 4
Baurpun 2,65 £ 0,08 4,7 + 0,18 327 £ 0,18 4
epMaHna 1,76 £ 015 5,85 + 0,58 3,74 +0.33 4
Katan 12,3 £ 1.08 23,04 + 232 11.64 + 051 4
DUHARHOWRA .84 £ 0,16 214 06 1,58 + 0,03 4
Hupepnaxgel 1,658 £10.14 3,51 + 02T 2,28 +0.14 4
HMapaune 1,42 £ 017 3,24 + 0,1 2759 + 0,08 4
Mescura 3,08 £ 0.51 23,43 1,28 879 £ 0,25 4
Mranua 1,54 £ 015 5,34 + 0,11 338 + 041 4
BpazunuA 42 * 0.33 2,00 + 0,58 1.81 + 0,15 4%
DpaHUMA 1,81 + 025 P ) + 0,31 38y + 0,13 4
EE?{:E:?: 2,10 £ 0,36 4,44 £ 0,15 3,34 £ 0,14 4
Axrnud 1,37 + 025 4,24 + 0,08 336 + 0,11 4
=3 ANS TONYORS M KCHNona.
Bl = 3 ane Tonyona.
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HAUWOHANBHBIA CTAHOAPT POCCHMHUCKOW EOEPALUMHK

BO30YX ATMOC®EPHbLIA, PAEOYER 30HbI U 3AMKHYThIX NOMELLEHHA

OrGop npod NeTy4YMX OpraHHYeckny coaaMHeHniA NpK NomolK copBuroHHOR TPYEKK ¢ nocnegyowen
TepMogecopburel W rasoXpoMatTorpapHyecEMsM aHANKIOM HA KANWANARHLIX EOMOHKAX
HYacTte 2
OudphyanoHHLIA MaTog oTBopa npob

Indoor, ambiant and workplace: air. Sampling and analysis of volatilea organic compounds by sarbent lubeltharmal
desorplion/capilary gas chromategraphy. Pard 2. Diffusive sampling

Dara ssegeHdn — 2008—09—01

1 O6nacTe NpUMEHEHWA

HacToawMi cTaHgapT yoradaenueaet obwme nonoseHHa no oThopy W asanuay npob neTy4ux opraHi4ec-
KWX cosguHeHri ([TOC) B sozgyxe. CTangapT NoWMEHAKT ONA aHaniia atMmochepHoro Boagyxa, eoagyxa pabo-
YEA 30HE M 3aMEHYTBX MOMELLLEHIA.

HacToAwME cTaHgapT NPHMEHAKRT 4NA paaqoodpasyex MOC, BEmoyan yTReEogoponkl, rancuaaamel eH-
Hblg YTNeEoaoponsl, 2bHpel, 2P rMMUKCNed, KETOHE M CNUpTeL. Ana o18opa npod yeazanHe:x NG pexomes-
OYETCA MCNONBEI0OBATE pAL copBadTor’, NpM 3TOM Ka¥a6A copBerT uMeaT cBor ofinacTe NpuMeHeHHA. [Ana
CHNBHD NOMAPHBY COBOMHEHHA MORET NOTRE008a TECHA NOMYYEHKE WX NPONIR0IHEX (NEDHUBATHIAUMA). DYeHE
HHIKOKEMMALWME CoaaMHeHmua ByayT zanepHBaTLCA CORGaHTaMH YACTHYHO, NO3TOMY MOTYT BkiTe OUSHEHE! NALLE
KAYeCTEEHHD. CpaaHenaTyyHe CoanWHaHMA 3808 pHHBaHTCA COPEEHTAMMW NONKOCTEID, OOHAKD MOMYT BbiTe Q8-
COpBMpOBaHsl MWL YacTHYHD,

HacToRWWA CTAHOAPT NPWAMEHAKT NDW H3MSpEHHH COOSpMaHWA HaXoJAWKKCH B Boagyxe napoa NOC &
OHANAIOHE IHFUEHWA MACCOBOH KOHLEHT DALKA MHIWEXIYANLHOND OOraHHYECK0ro CoBQUHEHWA NPHUENHIMTENEHD
o7 0,002 po 100 M NpK BpaseHE IKCNoOHUPpoBanHKHa B 4 NMbo B gManaioHe IHaYeHdid MaccoBod KoHUBHTDALME
oT 0,3 go 300 Mer/mM? NpK BpeMeHd 3CHoOHHpORAHHA YETHPE HEDaNH.

BepxHUHA Npeaen A4anaioHa 1aMepeHri obycnoaneH copSunoHHOR cnocoBHoCTE HCNONBIYEMOND Cop-
GEHTA, NMHHEARLIM JHHAMASECENM OHaNaIoH0M JeTeKTo0a M NDEOEN0oM HACEILLEHWA KONOHEN MK BOIMOMHOCTA=
B CINWT-CHCTEMEB MCNONLIAVEMOrD XpomaTorpadia. Husswi npenen ManasoHa WaMepeHui 3aaNcHT OT YPoRHS
WYMOB SETEKTOPE | YPOBHA XONOCTRIX NOKAIAHWA ONA aHANKTA W(KNK) OT MELLEIOLMK BELLECTE B CORSLMOHHBIX
TeyDkax. Copepeade MEWa WKy BeecTs 0DbIYHO OUEHHEASTCA Ha YPOBHE JONEH HaHorpamma B copbeHTax,
TAKWX K3K NpaBMNeH0 nogroToRneHsHse Tenax GR, yrnepogHsie copGenTel THNa Carbopack/Carbofrap, kapbomm-
IMPOBRIHHEE MONEKYNADHENE CHTAa THNE Spherocarb MnW YACTEIA YoM, Ha YDOBHE HAHOMPaMMoR — B Tenax TA;
Ha ypoBHe 0T 5 0o 50 Hr — B gpyriax NopUcTeIX NonAuMepax Tvna Chromosorb uw Porapak.

2 HopMmaTHMBEHbIE CCbINKKW

B HacToAWEeM CTaHQapTE WCTNONEI0BAHA HOPMATHEHEA COBINMKS HAa CNEOYHLLWA MEXOYHAPOOHER CTaH-

AapT:
MCO 16000-1:2004 Boanyx ameHyTeIX NOMELLEHWA. HacTe 1. O1dop npod. 06w Wwe nonoweHHA

1 CopbeHTel, NEQEYUCABHHLIE B NPANoHERM B | yTIOMAHYTEE B TEKCTS CTAHOAPTA, NPWMEHRINTCA COMMAacHD
HacToRAWEMY CTaHgapTY. KEaHisR copbaHT Wi MHEA NPpoOyELHA © YEASEHHOR TOPIoBoH Mapsor CHMTasTon yHHEDNE-
HBIM[OA} 1 BMEET SEHHETEEHHOM NPOMIBOAMTENA. DOHEkS 3TH COpBeHTEl MOEHD NPWODEEcTH ¥ PAZNMYHBLE NOCTASLH-
ros. JadHdas eHpopMaUdEn nprestada ghA yaoboTes Nonbz0saTensd CTaHASRTa W HE ABNRETCR PAENAMOR OaHHOR
npogyrieE. JonycEaaTod MCNonkI0EaTs QPYIYH NPOOYEL WD, SCNK © 28 MOMOWEE MOSHO MONYHHTE SHANOMMYHBIS PE3yTk-
TaTH,

Hapgauwe ouunanesHoe
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Tabnwya 6 — MNpegHawaiHHOCTE SHank3a A adebeETMEHOCTE HABNSYEHKA DPraHWHECENE COROWMHEHMA (NOCHE KpaHe-
HHA B 23arpETOM COCTOAHNK NpK Temnapanype 25" C B Tédedls Ayx Heaens) Ha copbedTas Chromasort 106 » Carboxan

5649 [27] (vposeHe 2arpyaki 1 mer)

O pranndeckas Koahdmument sapnagnin I PEETHENOCTE HIBMEYEHAR
G HE HIA S noatTapRaMacti, Y nocna Kpansieed, G
Chromosark Carbaxen Chromosork Carbaxan

Mponax 1.8 1156
MeHTax 1.7 112

lMekcaH 21;306 104

Baxaon 24 100

OuxnaprMeTad 1.9 114

1,1, 1-Tpuxnepatad 24 101

Metauon 1.7 G4
Sradon 54 O

Byranan 13 104

MeTunayeTar 1.8 113

MeTokcuaTason 5,7 121

MeTWNRETUAKETOH 2.2 103

ALETOHMTWA 4.1 112

BymrnaysTart 3.4 104

a-THeEH 4.2 25 104

DaraH 4,2 104

STHNEHAECHO

MponuneHorckg 3.6 103

excaHans 3.8 B

Tabnuwya T—TlpeursnoHEocTe U 30EEETHEHOCTE HIBNSYSHKA OPradW=ECcERY PACTBOPHMTANEA NOCNE XpaHaHMA Ha
copbenTe Tenax TA s Tpybxax

Kofimsestog Bais xpamanns Bpamna xpamenan § mec Bpamn xpamemsn 11 wmec

BELECTES -
CipranMsEcos E— Kaadedhmyueris Cpegnan Kaads & miym- Cpendsas Kaaddyidumant
el S HE H o pE L HEHHY I ma PR, % s e THE- BHET BFHE - sthdhedrne sapaayae®, 3%

ToyGey, M'I HOCTE TET HOGT B

vasnaqanna’ dannesdaHun’
YrNEaosopo s,

[MakcaH T8 10,7 936 178 1008 261
Mantax 8.4 24 98 5 21 100,0 1.3
CxtaH &6 2.4 1001 1,8 1000 0.5
Howrax 12,0 0.8 — — 101,0 0.4
Hesad 2 232 1004 1,5 1002 0.5
YHOBEaH 9.1 2.3 1007 1.5 1002 0.2
Aoneran 8.9 2.8 101.8 1.5 101,56 0.4
Banaon 1.0 2.5 98,7 20 98 6 0.8

14
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Npadonsenie mabmius 7

FaAandacTea

Baa xpasandn

Bpaun xpaseiann & mac

Bpema xpanesda 11 wes

O A NN BE KD H::;T:I;E;: g | Fordupaymet Cpeawnn Koadiaygm Cpegunn Koadupryment
O HE copByranHy papeaudn™, % aphERTHE #HT papua- | adidrakTan pagraumn”, %
TD"'E!.:.' Tt HOOTE LA, % EOCTE
nisnadannat CETS TOET
Tanyon 108 2,6 i 10:0,0] 1.8 (1000 0.5
n- Keunomn 5.4 2.5 w88 1,7 59 8 or
o-Kowman 11.0 2.4 100,10 1,7 &8, 8 a7
STunBanzan 10,0 0.5 088 0,4 874 1.3
Mponknbadaon 1005 2.3 9a.7 1,5 28,5 0.7
Haonponunbadaan 109 2.3 98,9 1,8 a7.2 1.3
-+ - STAATOMYON 105 2,43 Q8.8 1,7 28,8 1.2
O-STETaryan o4 22 1001 1,6 28,8 0.7
1,2 4-TpumarTun-

GeHann 10,8 22 100.1 1,3 291 0.5
1,3 5-Tpumatun-

GeHaan o7 22 1000 1,5 9,1 0.5
TpHsaTAnGaHIom 02 1,7 101,68 0,5 01,3 0.8
CrnosHbe Shupst 1

admipkl rRMECNEA
STHnauarat 103 0.6 a7 .8 1.0 100,0 2.5
Mponuwnagartat 8 2.4 1005 1,7 291 0.8
Haocnponmnayerar 9.4 1.0 9740 4 1000 1.4
ByTunageTar 10,8 2.4 100.3 1.6 20,49 0.6
Maobyrinayerar 10,7 2.3 100.2 1.4 24 8 a.r
MeaTartnaTaHon g4 5.4 BT.3 5,7 231 1.8
STOMCHITaHON 104 42 a7 6 25 a7 2 33
By TORCHATAHDN 100 2B 1005 41 1001 X0
Mearoscunpanason 104 24 953 38 290 1.2
MeTorEnaTHnaUETaT 12,5 21 100,68 1.4 88,49 i.4
SToRcHaTdnauarar 1.4 0.8 Q9.8 2.2 58,7 2.8
ByToRCHaTHNaUSTAT 11,5 2.3 101.3 1.3 2549 1.1
HeToHw
MeTURaTHARSTOH 5.2 0,9 a7 .4 o8 281 0.6
MatunuaobyTvnra-

TOH 5.3 0,8 1007 0,8 100,71 0.5
UmknarescaHaq 108 0,8 102.4 1,2 100,7 0.6
Z-MaTHNLMENOMAK: 10,7 0.7 101.1 0,5 10,1 1.3

CEHOH
S-METUOLRTTIONRL- 10,5 0,8 103.6 1,0 103,0 0.7

CHHOH

_ A-MeTuntynnoreas- 10,6 0,9 1036 1,4 102,7 0.6

CEHOH

20
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Earndactan Béa xpidanan Bpaun xpaseiann & mac Bpema Epansndn 11 wes
BELECTES
O pranas e CRTe T I‘:D:ld.ll.bHL.-dI!‘.lrl CpegHan Koy Cpegunn Koadupryment
OB MRS copEyRaHHY R CETETIT T AP EERTHE E#HT BaApHa- adicharTrn pagraumn”, %
TD'FE'-:l' Tt} HOETE LA, % EOCTE
nisnadannat CETS TOET
3.5.5-TpumaTin- 10,8 2.3 101 4 04 ur,T 1.2
LHENOrakc-2-aHoH
CnupTel
ByTanon aq 1.1 94 8 340 o5 89 1.2
MaobyraHon 8.9 1,0 93,6 3.5 26,4 1.0
3 |lecTE MOBTOPEHMA.
b} Hopuuvpogaso no Tomyony, cpeaHss SthiphekTHEHOGTE MABNEYSHMA KOToPorD pasHa 100, CTafuneHocTe TOMy-
Ofa YETAROBASHE MpK B3gnMEan chvHede biopo CoobwacTaa no aranodHam [28].

TaGnuwya B — YpoaHw $0N0CTHE 3HAYEHWA QA BaH3ona, Tonyona ¥ eeunona sa Chromosort 108 v Carbograph

-1
Chramesarb 1048 Carbograph TD-1
Homep
Ty SRR Beraan. it Tanyom, il KEunan, We Bewiacn, wr Tanyon, i Kownan, ke
1} Wlecne- CpanHes aHS-
AOBAMWA B YaHE 7 64 1,39 3,23 T.22 2,04 5,559
Benmrobpm-
TAHMK CrangapTHoa 1.96 0.55 ) 64 75 078 2 %
OTHNOHEHWE (1)
p 20 20 20 18 149 18
2} Cnwdae- CpanHes aHa-
HME pEaYIL- | HeHWe 10,38 3,26 1.46 6.88 3.34 2,35
TATOR ONpe-
AaneHuA CrasnapTHoa
nocCe OTKMNOHEHNE (1] 244 2,55 1.44 2,70 1.3 1,39
BOZOYES
n 14 14 14 14 14 14
A} Meskay- CpagHes aHS-
HApOOHLE YaHIE 3,63 2,09 0,96 261 4.9 1.63
woocnegopa-
HKHA CradnapTHoa
OTKNOHEHNE (1) A 2,36 o.51 1.13 6,19 147
p 16 16 16 18 18 16
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Npunoxexde &
[obRIaTenLHOE)

MpuHuMne audpdyanorsoro orSopa npob

A OcHOBHEIR NONOEEHKA

ChBuwpaid abaop npuaugunos gudsdyanodsoro oTBopa npob npeeansd a [29]

Macoy adanuta m,, K0TOPEIA MoseT AufyHOHPOBEaTE HE NOOXOOAWMA COPBaHT 38 ONPegenEHHLIR NEPOMENYTOR
BpSmaHd, BeINMENAKDT (HE GCHOBE Napaoro 3axoda guddyane DuEa) no GopMyne

(A.1)

a

_ AMp, —pa )t
= —g—,

rae A — nNowans NoNapesHONg CEYEHNA NoOTOKS;
O — paadgebuywadt grcdy s,
py; — MBCCOBAR KOHUEHTPELUMA BHANWTE B OKDYHAKWEeN Boagyxe sAnuan gubiy3noHH0R KpeiLmm;
Py — MECCOBAR KOHLEHTPELWA aHANWTE NOCNe cnos copbexTa;
{ — pEcCTOAHME OT AWdbyvanoHHOR HPBIWEY 00 NoOBSpXHIGCTH CopbeHTa,
f — BpemA.

Dopmyna Al OTHOCHTCR K CMYySEE, KOME Py MOKET OTAWHETECA OT HYNA. B Masane p; paEHa MBCCOB0A KOHLEHT-
paLMH aHanWTa 8 BO3AYXE 38 Npeganam QWddyIHOHHOID NEpoDoOTEODHDMD YCTPORCTER, a P, PABHD HYMK (yonoeme
HHYMSEROM NPOckokas ). B 3o cnyd&ae cRopocTe AndidywasmoHHon nofnowexsds pasHa A - DV (o, Takke doprymy A.27 W
ABBMCHT TONLKD 0T roaddnuwerTa guddyaiie QaHHOND SHANKWTE W OT NEOMETOWSeCEME PRIMEDOE MENONEIYaMorD Qugk-
drvanodHorg npobooThopHoro yerpolcTea (oM. prcyHor A1),

BzogHos oTeapoTye NpobooThopHore yCTpoRCTES © NONEReYHsmM cedaHran A (Cw. nosaywio T B8 prcysie A1)
oipegenAeT Havano AnddyasoHHOTD MYTH SHannTa MacCoBsoR KOHYSHTPAUMER p,. CopbenT 5 (oM. noavyun 2 Ha
pUCYHRE A1) CAYHAT A8WMmyLwai cunod audidyani no anvee | 1 yMeHbLUSET MACCOBYI KOHLUBHTPELMID BHANKTE p, A0
HYNA (B Waeana) 3a c4eT copbywn NWbo sHMNYSCHaR PearlHl,

PucyHor A1 — Crexa guddpyawosnoro otBopa npob

A2 EQHHMlGLE H3MEDEHHFA CEOPOCTH Qg yIHOHHOMS NOrNoWeHWA
[nR 3a0aHHOA MACCOBOA KoHUEeHTPaLMM napoa NOC p, miris®, cropocTh Andichy3MaHHOM NOMOWEHIR 0y BEMHBC-
NssaT No opayne

O = F1 (& 2)
e M, — MACCA BHANMTE, MAKOTPaEKM (T,
{ — BpEMA SHCAOHAPOBAHMSA, MIKH.

Mpuumeavya A

1 XoTA CHOPOCTE NOMMOWEHHA §,, WAMEPRETCA B KyDUHEtkMY CAHTHMBETRAX B MWHYTY, HE MPaKTHUKE OHA MOWeT
HMEMEDATECA B NAKDMPEMMEY HE MEKDOIDaMM Ha KyDUUScHHE MeTp Ha MuEyTy, nrismer/m?)" pus-t, uto He otpasaaT
pEanbHER oisaMHEA PEcKon (BHARMTA) B BO2YXES.
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2 3HaqaHNR CROPOCTA 4Wdedy 3n0HHOM ROFNOWAHWA H3 NPAKTHEE 480TO SkiPAEAET B NMEDPAMMEY HE MUNndap-
OHYHD SOMK HE MEHYTY, NRnpg s, 370 80uHMuE, HCNONBIYEMEA HE NPAKTMES, T.L BONLLWWHCTED AHANWTHKDS QNS
ELIfaMEHEA COOBRHIHNA 3arpAIHAKLMY BO3OYE FA308 W NAP0E ACNONLIYVIOT oOLaMEYD 00N, BLPASBEMYD B MUNAK-
apaMeix gonaEd (mapa-') Y 3asncrMocTh CROPOCTH NOMOWeEHWA OT TEMRSDATYE W daanedsn obwAcHaHa Hume (o,
A4 1) Takds obpasom, MR 380aHH0H 0DLEMHOR S00K (fra33a N Napa) (8 MuAnHEpaHB6Ix QonAL) CHOPOCTE NOrMoWeHHs
BRAMUCNAKRT No dopsyng

(A3

roe g,— obemHan nonA - 1079
34 MosamsHes M NPAEKTHYECHAE IHAEYEHHR CHOPDCTY AUy IMOHHEMD ROMMOWSHKMA CaRaaHs doprynail (Ad) (s,
Tarke thopayny (4)].

g, m293p

v = 2apTi0T (A-4)

A3 CHCTEMaTHYECKaA NOMpPeWHOCTe, 00YCNoBENEHHAA BLIGOpOM HEWOEaANLHOrD copbenTa

SpheEkTHEHOCTE QWY SHOHROND NPOGoOTDOOHONS YyOTPORCTES B IHAYMTENEHOA CTENSHM IZBWMCHT OT Beibopa K
npuMeHeHEA copbedTa b0 Apyrod copOMpYHNLErD MaTEPKANa, MMEWAre SeiCoRYD CTEnsHs copbuMnk. Maccosas
KOHUEHTRALMA Napa OTORPSEMOro COBAMHEHYA P, KA NOBBRXHOCTH COPDEHTa GYAET C4EHb MANEHLKDH NO CPABHEHNID ©
COOBEMAHMEN B OKPYHAKMLEA Spens. i Habnngasamas RopotTe NOrNowsHEaA Eyaar DNMaka K MOSansHoMy pasRoEacHD-
MY IHEHSHWH, KOTOp0E 0DBINHO MOHET DRTe BEMBCIEHD KOCEO0OR M3 MEOMESTDHHECEHE paamepos NpobDooToOpHoMD VET-
poricread W poadprgnenta gudbchy se aHaMMTa B BoAgyXe.

B cny4ae WCNOMLI0BAHWA COPOBHTE C OTHOCMTEMEHO HMIXOH BMEOCTLIC b, B dopuyne (A1) HE PRBHO HYND, W m_
DyoeT yMEHLLIATLER B Xo0e oThopa npob. CnegoeartankHa, 0., 8 hopuyne (A.Z) Take Dy0eT ymeHeLETECA B X018 oToopa
npob. Pazsep storo sddesta 3aedcaT of woTepusl aqcopbuyre QA AH3NWTE ¥ HCRone3yeMmoro copbedTa W Mowmar
ObiTh PACCHMTAHA NP NOMOLWK KOMNBOTEPHBIE Moganed (o, [30], 31

Apyram nposansHwar 3100 e adicherta aamnmetcn obpamas guddivada, AMENWAR MECTD B CAYYHAE, BCHK Yapes
HEKOTOPOE BPEMA NOCNE Ha4ana oTiopa Npobsl AAENEHWE NAPA ¥ NOBEPXKKOCTH p, ByaeT DoMswe, Yesm BHELIHRR Macco-
BAR KOHUBHTDALMA p,, HANPUMMED, 8Ccny Npo0ooTHOPHOE YCTRORCTED BHEMANE IKCNOHWDYHIT B KOHTRONMPYEMON ra30e0i
CRE0S C BEICOKAM COOSPRAHWEM BHAMKMTA, 8 3aTeM B Cpane ¢ npazio Gones HWIHMM WNK Qa8 HYNeEkIM ero Cogepsa-
HHER. TasgA TAN 3ECAOHWPOBEHAA MOMET WMETE MESTD NPW HEHOTOPLIX NPHMEHSHHMAX, W BKNAaO Mbol sHOCHMOR no-
rpawRocTH ByO0aT 3aerceTe OT TOrG, B KEXoH MOMaHT NpoBooTiopHoe yeTpoRcTE: Geino 3ECNOHWPOBaH0 B CPEA8 C Bco-
KM COOGapoHaHMEM aHANWTa (B Ha4aNne, CapaaMHE MK KOHYE nepwons oT7Bopa npob). JasHos Aansdmne Deing HayqeHo
8 [32]. [33] v [34], ¥ Beina npednoeeHs NpocTas NpoBspea [A5] 4nA OUEHEN MaKCAMANEHOND OTEMOHEHHA MEROY SHENOHK-
pOBAHMEM NPH NEEMEHHOM COOSPHEHAKW OT JHCNOHMMPOEEHWA NPW NOCTOAHHOM COOSPHAHWKY SHANWTE, KOTOPeA oDbi4-
HO 28T OCHOBaHHE ONA Kanubpoesd npobooTbaproro yoerpodcTea. NMpoBEPEa IaKNKNYAETCR B SHCNOHMPOBaHWA Npabo-
oTDOpHON: YCTPOACTEA B CPAOS © BeICOMAM COOBDMAHWENM AHANWTA B TedeHwe 30 mKH, 383TeMm B 4YHCTOM BOIOyXE B
TesaHnE T.5 9 v npedsTa 8 EH 838, Ogxako npy otbope npob atvochepHors BO3ayxa pesdnM SECNOHHMpORaHNA B cpans
G BRICOROE W HAZK0HA KOHUBHT pAUMAMK [T.&. 12 4 Npr D8yRpaTHoM NPSQanEHoM SHEYEHMN KOHLBHTREUNK, 3aTes 12 4 npr
HYMEEOR EOHUBHTPEUWMH NONEPEMSHRD B TEYEHWE CEMW OHEH] CHMTaETCR DONas TWhW<HEM, T.K. OCHOBAH Ha ObbMHHLX
FHEYEHMAE CYTOMHLEX WIMEHEHME MBCCOBOR HOHUSHTPAUMM. TamsEe BOMONHD NOCTROSHWE TEDPETHHECKOA MOOan|
creneHdn obpateol guddpbyane [31], [36].

A4 PakToOpel OEpYRAKNYER CPEObl, BNUAKWKWE HE 3 PeETHEHOCTE NpobooThopHOre yCTpoORGcTEA

A4 Temnepatypa v QaBNeEHHS

CornacHo ypaeHedso Maxceenna eosddmywesdt grddyann D AensaTcA dyHEUHER aDoonTHEIX TEMRepaTY R
M OARNEHWRA

D= f{T g% 1A 3]

KMz ablwert ra3oeard 2apoHa cnenysr
oV =nHT, (& B
g=nfV=p/RT, (AT}

FAE m— Y1cno Monai raza;
F — rasoean nocToAHHAA.

Mocna nogcradoe dapeyn (A S K (AE] 8 dopayny (A7), namydasnm
m, =f{p/T, T%ip)=F(T"3). (&, 8

T Mnpa' — 310 eOMHMUA MIMEPEHWR, HE DEXOMEHOVEMAA ¥ npuveHeqno MCO. B gaHHOM chy4sEe eaMHMuUa
MamepaHA obwemMHoR fomm, @, yMHokeHHaR Ha 1077, roe ¢ BupamaHo B OONAY BOMHWLE,
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Takum ODPEIOM, MACCA AHANWTA M, HE JABMCHT OT ABEMEHWA, HO JABWCHT OT KEAQPATHOM HOPHA abCoNKTHOR
TEMNBEPATYRS, T.8. yEanUumBasTCA Ha 0.2 % npW yEanW4eHHy TEMNEPETYPRl HA OOWH FPpagye.

Mpw wehoneacsadwd cnaboro copbanTa TEMNBPATYDA MOHET OEAZWEATE BNMAMME H3 COpBUMOoHHYH CnocodHocTh,
YTO MOEET NOHWAHTE M3C0Y CODMPaEMOnD aHanMTa. Hanpusmap, ceopocTe ROfMowasns BeHaona, cobpasdorg Ha Tenax,
Ap MaMEHEHAW TEMNBPaTY: o7 20 *C oo B0 "C ymeHewasTes cooteatcTeaHHo ¢ 1,33 a0 1,23 wr - ppeme? - swe—? [37]

Ad.2 BnamHoCTe

BeicoKaR BRAdHOCTE MOMET OH33LBATE BOAASACTAEME Ha COPDUHOHHYH CROCoDHOCTE fegpodivneHe s copbanTos,
TEXMX ESK OpEESCHSIH YHoNe W MORSKYNARH0E CHTo. OHeHD Nps STOM YMEHSWASTEA BpamA oThopa npobs (NpW gasHoM
COABDHAHMM BHANUTA) A0 HACTYNNEHWA HECHILBHWA COPBaHTE, HOMEA M3-38 BHAMUTENEHOND YEENMYEHMA YNEHE p, 338H-
CHMOCTE, NPpEAcTaanaHHan Popmynod (A1), CTEAHOBMTOR HENWHEAHOKE. Becoran BNEEHOCTL MOKET TAHE HIMEHNTL
COpOYMOHHESE NOBSOSHNE BHY TPEHHWE CTEHOK NRoDooTEOpHEIR YETPORETE 8 Bnde TpyDox, 0GobedHD B Chy4as NORENEHAR
EOHOEHCATA.

A4 HeycToORYHERIE COBOHHEHWA

Mpoacraiuve BeIBOgE W3 38rnaHa PUks NOGPasyMaBanT PEEHOBSCHRE YENOBKMA, HO MPK NPEKTHHECKONM fipuMaHE-
Hiw anchdryanodHex npobooTDopHEX YETPORCTE YPOREHL JArPAZHWUTENSA B OEDYHEKWEM BOAOYHE BEPOATHD MOHET
MEHATLCA B WHMPORMX Npagenay. Torga BeACHAKDT, 0887 ni npabooThopHoe YyCTPORCTED OARCTEMTENEHD CYMMEPHLIA
crenme (D@3 yeeta aduperton, npresgesHEX B A4 1) MDD OHG MOKET HE Y4UTEIBATE EOPOTHOMHMBYLLHE HEYCTONRYMALIE
COBOMHEHNR, EOTOPLIE MOrnK Bel OeiTe ynoBnexsl copbadTom. Teopra No 1ol npobneme npreageda e [32], [37], [38] »
[38]. a nparTima — & [37]. [40] » [41]. CornacHo QaMHEM METOMHUEEM, 3T0 HE REAAETCR NPODNSMOR NpW YCNoauK, 4To
abwea apams arbopa npod aHAYWTENLHO Npee0cKognT (Hanpumap, 8 10 pa3) nocToRHHY e Bpameds autgyanolHon
npobooTBOpHOrD YOTPORETEA, T.8. Bpamedl, HeobxoanMomy wonekynaé, yrobk guddyuauposate 8 npobootbopHos
VETRORETEO 8 yofoekak pasHosscuA. NMocTosHHY D BpaMEHK T, KOTOPEA ONA BONLWWHETEA CApMRAHER NpobooThopkg
yeTpoicTe cocTagnaar ar 1 oo 10 ¢, aeMUcnRsaT o hopidyne

t="/0.

A4 CropocTs NOTOKA BO3OYXEA

Add4. 1 BnuAHKE HHIKOH M BLICOKDH CHOPOCTEN BaTpa

CHOpOCT: W HANPDABRMNAHWES NOTOKS OHDYHBMILENO BOATYEE MOMYT BNUATE HE SdubasTuBrocTe aududyanoHHang npo-
OooThopHang YETDOWCTER, T.E. 3TH NADAMETL CHEILIBANT BAMAHWES Ha 3dubactraHyi anudy puaddyauosHorg nyTu [42).
[43], [44]. [45]. Macca asaneTa, NornoweHHore auhdyvanosHes NpobooTBopHEIM YoTRORCTEOM [oMm. dopsyny (A.1]].
SENSETCH VHEUMER OnMHeE [ ¢ MNoWany Nonepeysord cevess A gudeby3uoHHOro Bo3ayiuHor 3a830pa BHYTPM
NpobooThoPHOND YETPOGACTEA. HoMHHANLEHOS JHadYeHHe anuHsl Qeddiy3MOoHH0M NYTH ONPEGENSaToA MeoMET PRYECEUMIA
paImepamy npabooTiopHoro YyOTRORSTES W PAEHD JACCTORHUK MOy NOESPXHOCTEED COPDEHTE M BHEWHWM TORUGOM
npabcoTGopraro yerpoiRcTea. NMnoWwaie NONSpEYHong ceHaHMe TARHE ONpageanafeTcd MeoMETOHHECKEME DAaasMepamiia
npobooThopHMD YETPORGETED, 2 90N nonspedHoE cesaHne awbdy aHOHHON BOINYIUHOND 333008 MIMBHASTCA BOONS
&r0 AiMHE, TO OHS ONPeisnASTEA No CaMol YIKoH Y4acTi. P dekmTEHER onKHEa | HE BCEST A PEEHE HOMWHANEHOE ONKMHE
W NP pE3NH4HBIR OBCTORATENECTEAY MOWET Beims BOnes nnW MaHas 370l SiMHBL

Mp#¥ HEEE SRopocTRY BETPa sthdekTHBHAA OnkHa QudbyEHOHHOM NyTH MOXET yEeNWMYHBEaTECR [44], [45] wi-3a
HENFHKHA SIPaHHHON choAs [42], [43], cylyecTey0lUSns MEHOy 3aCToOREGN BO3Oy oM BHYTEN npobooTBopHoro yeTpoi-
CTEA U TYPOYREHTHBIM NOTOKOM BOOYES BHE NpoboariopHom YoCTPOACTEA, ST NPHBoAMT K yEanwseHkD 3dxberTueHoR
AnuHe aucdyasosHono myte [ Ha npastvke 38 npegenamy npobooTBopHor YoTPORGCTEE CYLUSCTEVET 30HE, B HOTOROR
MPCMCROOWT NEpEX0 0T HENGOBMHHOND BOAOYVES K TYPOYNEHTHOMY NOTORY, YTO SHEMBANGHTHD SOMOMHWTENEH0A QnMHe 6/
30HE! CTATHYECKOID BOOYEE, KOTOPYED BEMOYSHIT B aHAYSHWE [ 3Ha4MeHRE ) 38BHCHT OT BHELLMWE MeOMETORSECKHE DaamMe-
pos npobooTDOpHOMRD YCTPORCTES W NPWMEpHD NRONORPUHOHANEHD NAHEAHOMY NONBPE4HOMY CEYBEHNED B0 copbupyl-
LWEA NOBERXHOCTA, 373 BENWHHHE YMEHBLUBETOA © YEENMHEHWEM CRODOCTH NOTOKS BOZAYNE. JHANMMOCTE QAHHOR BENHYH-
Hil 38BACHAT OT JHAYEHHA HOMMHANEHOA SnuHel auwddhysmodsor Nyt npobooTiopHorg YETpORcTES. CRegoBatanka,
NpoGaoTDOpHoS YETPORCTED © HEDONbLUMM NONBPEYHEM CAYSHMEM M GNUHHEM BHYTREOHHEM BOAYLUHEM J830pOM HE
DyoeT NOOBESEHAHD BNMAHKK CROPODCTYA NOTOKA BOAOYVXE B Tawdl maps, k&l npoboorbopHos yoTpoRcTeo o Bankiumm
MONBREYHEM CAHSHMEM M EODOTHWMM BHYTPEHHMM BOSOYWHE 3330pan. 310 Obifo NOATES[HASHO HA NPAKTHKE C© HC-
nonNL3oBaAHMEaM NPobooThopHEX YETPORSTE paanuw4Hey passapos [44], [45]. Mpy Hu3gny CHOPOCTAX NOTORS BOAOYKE
HEONKOAKT HHEKWE CHOPOCTH NOMMOWEHWA, APH 3TOM BRUAHWEM «fPaHMYHORD CROAD MOXHD NpeHebpadL, Tas kak ByaeT
HEIJHAHMTENLHOS YEENUYEHKUE 40 SHSHEHUA NNATO.

Mpy Buicosuy cHOpOcTAR BETpd SctdhesmveHan anuHa by aHoOHHOM NYTW MOKEST YMedbWETECR [44]. [48]. [4T].
[48]. [45], [50]. 310 NPOMCEOAWT BCREACTEME TOMD, YTO TYPEYVASHTHEIR NOTOK BOIOYVES BOIMYWEST CNOA HEN0JBMHHOND
BO30YXA BHYTPH NPOGSo0 TEOpHOM YOTPORETEA, YTO CHMpRaeT aduberTraMsIiR BOASYIMHEIA 33300 Ha &/ Inavenwa 6] mano
Fp YONOBKAKM, 4TO OTHMLEHAE ANWHE BO3OYWHOM 333008 K guameTpy npobooThopHorg yoTpoRcTRS NpeeRWwEeT 25 — 3
[44]. UrW MM BOBHO NPEHEDREYS MK 3HAYKUTEMLHD YMEHLLUWTE MYTEM VCTEHOEHM J3WHTE OT TAMM, HANPWMEap, 3KPaHa 13
HEHABaHNUEA CTanK NWEo merbpadel M2 nnactaka [449], [50].

Chhwee BAMAHNE ONUCLIBSNT CHHYCOMOANLEHOR 38MCKHMOCTRH.

AdA4.Z JaBNCHMOCTE OT KOHCTPYEUWH npobooThopHors yCTpoORCTES

MpobooThopHelE YETPORCTES B angs Tpyhok 0Del4HO He NOgBENEHE BAMARMID HH3KME CROPOCTER BaTpa [37], [5B1].
[52]. & BLICOKME CHOPOCTH BETRE MOTYT OKBILIBATE HE HAX BMNMAHKE NpH OTCYTCTEMK 3EDEHA, 3A1UMWLLAKMLErO OT TAM.

A4S TpancnopTHpoBaHMe
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B SoneiuvHcTES CMy4ass TpedyeTcn TPaHcNopTMROaaTE NRoG0oTooOpHLE YCTPORCTEA © MatcTa oThopa npod e aHani-
THHBCKY D NAabOpaTapUED, NOSTOMY BAHHD COXDEHATE LENOCTHOCTE NPobel B0 BpemA TpaHcnopTupoBassa. MNpd stowm
PEXOMEHOVETCA NPEANPAHMMAETE MEDE NPEOOCTOROHHOCTA.

a} JoecnedHEaT SOCTATOMHO NNOTHDS NpHNEraq«e mobbl kpeiles, 4Tobbl HAGEXATE NORAAEHME FATPASHARLLHYE
BELWIBCTE MAW NOTEpK NPobs NpW TRAHCNOPTUPOBAHWK, T_E. NNOTHOETE NPUNESrEAHMA METANNOMNACTHROBEY KpLILSE MO-
BET YMEHBLIWTLEER, BCMM NPOWIOE0ST DONBLOS MIMSHEHWE TEMNEpATYREL.

b} Momewate npobooThopHe YETPOHCTES 8 J8HDLITHIE KOHTERHEDE M3 MHERTHOMD MaTEpWana gnAa CesgaHuR &
MAHKMY MY NONAOSHAA 38rpRIHAKDLMY BELISETE WABHE.

) Ha nogeeprats npodsl B0308AcCTEMH OTPUUATANEHOMD JABNSHNMA NPW NEPeBoaEa X CAMONETOM [HanpumMmep.
npobs He QOMYCKEBETCA PaIMaLYaTe 8 DarasHoM OTOSMmEHNI).

d} Haberate soageRcTers Ha Npotkl BEICOMX TEMNSPATYD NPH TREHCNOPTHROEBAHMN [HanpUmeap, Npob He gonye-
EBSTCA PEIMBWATE B DarasHoM OTOanaHHH asToMabuns).

&) Mo BoIMOHHOCTH XPaHUTE Npobel B YENOEMAX HWIEMX TEMNSPATYD BOAANH OT WCTOMHUKODE 3ArpRIHAKLMY Be-
WacTe [HanpuMap DEHIMHA WY AEHAUMOHHOIND TOMMMES), NDKW 3TOM HE OOMYCKATE NOARNEHWE KOHOBHCATA HA TpybDrax
ansA otbopa npob.

XonoeTela npobsl TPAHCROPTHURIOT BMECTS C peaneHeiMy NRoDaMY, coBmogas npy 3T0M 208 NEPEHENEHHLIE
Maps NPEaOETOPOKHOCTH.

A5 JawuTa oT HeBNaronpUATHLIX NOrogHLIE YCAOBHA

A.5.1 OBuMe NONOMSHUA

Ha npastyksa nNpy aHENE38 ORDYHADLETD BO3AYES YUMTEIESET TPM GCHOBHLN NOEA33 TENS CROpOCTE NOTOKA BO3AY-
XA, ZBUWMTY OT OCIOKOE ¥ DBIONAcHOCTE. PEOMBHOYEMEN IHAYNOHHS DACCTORHME OT CTEH, QBepel M OHDH, 8 TS
MAKCHMANEHBIE W MPHAMENEHEIE JHAYSHAR BEICOTE OTEOpa npod npueagedsl 8 [1].

A.5.2 CRopocTs NOTOKE BO3Oyxa

MoTeHUHANBHEOE BMAHKWE CROPOCTH NOTORA BOAOYXE ONUCEHO B A4 4. Hnagna CROpOSTH NoToka Boanyx<a {npuine-
aMTENEHO 10 CMic NpW OTSYTCTEMH NpHMHEYORTENEHME BEHTHNRUMW [51], [53]) HabnuoaasoToA BHYTPW 3aMEHYTLIX NOMELLE-
HUA. CpBOHEMEBCAYHAR CROPOCTE BaTRE B Espons coctaensat ot 1 go 10 wmis [54], Ho mo=eT DeiTe MaHes 0,5 mic B Ghy-as
CTADMMLHEE METEOPONOMM4ECcHNE YENOEMA (MHBSPCUE) H{MNK) B HM3WHAX FOpHEX panoHol [55), [56]. Kpoma Toro, cogep-
WEHWE B BOAOYXE JAMPRIHAKLHY BEWEBCTE BRI0SMASMEN MECTHEIMY CTALHOHADHEIMK BETOYHHMEAMK BROpocos obpaTHD
NPONOPUYWOHANLHL CROPOCTH BaTpa [3d), cnegoearensyo, mobas awnbea npy oTBope Npod B YCNOBXAX HHMAKOA CROPOCT
EETPA NPWBS0AT K IHEHMTEMEHOMY YESNWHEHME YEDEOHEHHOM NO BREMEHH CONSepHaHHH.

B aameHyThix NOMELAHNRYN MAN0S dsuMEaHKME BoanyLE (Hanpuep o1 5 oo 10 ca'c) Hé BnuReT Ha aidarTUBHOCTS
paboTe npoboarboproro yorpoiacTaa. Ha oTHpEITOM BO3OYES ARNSH8HWE OCAOKOB, NONAOAHWE APAMBIY CONHE4HLIX
AyYEd W BRICORSR CROPOCTE BATPA MONYT HERNArONPUATHG BRWATL Ha adibarTualocTs pabotul npobooTBopHAra YeT poK-
CTEA, NoaTomy NPpoSooTBopHOE YETPORCTRED JALYMILAEDT NPK NOMOLWK YEpeTIA [5T], [58].

A5 JawMTa oT ocagros

MNpaBooThopHbe YyETRORETEE NOOEIX THNOE BERHD JAWMIWETE OT NONANAHKA HE HAL OCanuoB. om0s WK MOEDEIA
CHER MONYT MPABEETH K BROKAPOBRaHMED NOBSDEHOCTH npoboorfopHoro yorporcTaa [59], ocoberdo npobooTboprLs yoT-
pPOWCTE B BMOe TRYDOE, OPMEHTHROBAHHEX BEPTHEANLHD BHAA (UTO SENASTCR O0LIMHEIM RONOHEHWEM ON8 HEOONYILEHWE
MpOHAEHOBEHUS TEEPgLIX YacThy ). NpocTos vepesTee Ans npobooThopHEX YOTRONACTS B BIOE TRyDOK COCTOWT M2 NEpERap-
HYTOR MASCTMRCCOB0R BOPOHEK, PACNONOHEHHON TakW oipaacst, 4T1obe TpyBea NNOTHO BXOGMNA B MOPNBIWED BOPOHER
{VEOPOHBHROE Nps HEoEXOgHMOCTH), 8 OTEDRITEA KOHEL HAXDOMACA 4y Te HHEE Kpas MopnosdHel Bopaqxu [60] (oM. pucy-
HoE A2} Opyres BOMMeEHEIM YEDEITHENM ARNAETCA MIFDTOBNESHHEA H3 WHEPTHOM MaTepwana skopobsa B opme rHel-
Oa» C NPOCESPNEHHLME OTEEPCTHAMKY BHMaY. TpyGxyiln) NOMaWAaKT BHY TP HOpO0EN TaxMMm cDpa3on, “Tobs OTHPEITEIA
EOHEL TPYGEW Geil 4yTh HIEE YDOBHR CTOPOHE! BEORODKA © OTEEQDCTHAMA.

1o Wwhyp, 2 - HABMHYNBIDIWARCA Ooes; 3 = copbent; 4 — tpyGea o npoBoR; 5 =- popownka; 6 — owdubyseosnan speile c
GErTRDH

Puoyros A2 — TpySra gnr otbopa npob 8 aawnTHoM ECNnake
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Buascto oDECNeYeaHHs YHPBITHA BOaIMOsHa MOogrdsEaysA koHCTRyEL MM OuchdpyasoHHon npoboarbopHorg yor-
podcrea. Hanpumep, anpdyIloHHEA Epeiluks npoBootDoprart yoTpoRcTea B exge TPyien moskaT BelTe Mogudmuynpo-
BaHA NyTEM GoDa8NaHHE EPOMEE W2 ANEMHMHE ONA 3alMTE OT GOEGes0r BObkl, DRoKHpYIoWeR NOBBREHOCT: gkdidyann
[61]). Dakaro TEKOE8 NPHCNGCOONEHWE MOEET NPEUBESECTH ¥ MIMEHSHHD XapakTepycTiE npoboothoproro yeTpodcTaa &
YACTH TPEDOBAHWA E MAHWMANEHOR CHODOCTH NOTOXE BOagyxa.

A.5.4 BelonNacHOCTE

MpoGooThopHeE yCTRORCTER & TEYEHWE DONLWWE NEMMDO0E BPEMEHE HaXOAATCA 8 oDWwacTEaHHLIX MECTax 1,
CHEfoBaTansHo, MOTYT CTaTE 0BLEXTOM Kpaxu Nk Badganesa. NpobooThopHEE YyoTPORCTES PRcNONAaraT KK MOEHD
OAMGWE B HEOCTYNHOM, HEZAMETHOM MECTE W [MNK) X BHEWHWA BUO HEODXOAMMO JBMACKAPOBATE NO QPYTHE NPEgME-
Thl, HANPUMED, N0 ATAHLE FHE300.

Mpunowedwe B
([cnpasouyHoe)

Onucavne THNOE copbeHToR

Tun copGanta Cnmcanine
Ambearsorty XA0-4 CononMmap cThpana ¢ guenHunbesacnom
Carbotrap BfC MpathH THPOBAHHEIA Yrons
Carbopack BI'C Mpahu THPOBAHHEIR Yronk
Carbosiewva S-1I YImepoaHoe MONSKYNAPHOE CHTO
Carboxan 565 YINBpOoaHoS MONSKYNARHOE CHTO
Carboxan 1000 YImepogHoe MONSKYNARPHOE CHTO
Chromosorty 102 Crupan’guenHnnbeHacn
Chromasaorts 106 MNonucTvpon
Carbograph TD-1 MpadHTHPOBAEHHBIR YIOnNE
FPorapak N BHHMANMpponuaoH
Porapak O DruneuHnnBeHson gruenHnBadzon
Spherocarb YIMBpoaHOE MONSKYNARPHOE CHTO
Tenax TA Mana 2, G-gudaunn-n-hednnasoscng)
Tenax GR MpadmTupoEadHel nonygndeHnneHoRcHa)

Mpumeyanuea— Carbolrap™, Carbopack™, Carbosiave SHI™ w Carboxen™ roprosws HavmeHosaHHs
copBeqTos dupusl Supelon, Inc., USA; Tenax™ roproeoe HamMmedosaquwe copbesta dmpmusl Enka Research Institule,
NV, ML; Chromosorb™ Toprosoe HanmeHosanme copBanta diupmel Manville Corp, USA; Porapak™ rtoproeoe Havmeso-
BaHWe copbexTa dwpme Waters Associates Inc., USA; Spherocarh™ roprosoe HamMeHoeaHwe copGedta dwpmi Analabs
Inc., USA; Ambersort™ roprosoe Hanmexosamwe copBenta dupme Rohm & Haas Co., USA: Carbograph™ toprosce
HaMeHoEaHKS copbernTa duprel Alllech Associated, USA. Jansas wHdopsagns npueanaHda anA yoobores nonsaosa-
TeNSRd HACTORWArD CTEHOAPTE N HEe AENASTCA parnamold WCO gadsol npogysune. JonyCaeTcA HCNONE30BaTeE GPYyrHe
coOpOeHThI, SCAN MOEHD MOKE3ETh, YTO HX NPHMEHEHAE NDHEOOWT K TEM HE PeayneTaTam.
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MpwEnuanTenchan IMascHmanHas W e A
Capbent aBnacTe pETYUECTA TeMOEpATYRA, NOBEpLHOETE, MpumMeps dranaran
AHANHTOE o M
Carbotrap ™ C Ot n-C, gon-C, =400 12 AnpanfeHaons W anvariyec-
Carbopack ™ C K48 COBOMHEHMA B NPESanax naTty-
HBCTH OT -Cp A0 -G g
Tenax ™ TA TeMnepatypa Kn- Ja0 45 APOMATHYECKNS HENONARHLIE
nedMa o7 100 "C go COSAMHEHMA (C TEMNBDaTYPOR Ku-
400 " neHA Bonae 100 ") W mexes ne-
Ut n-C, po -G TYHHME NONApHLIE COBOMHEHKA (G
TEMNapaTYDOR KMnaHuA Bonea
130 "C}
Tenax GR TamneparTypa we- 350 a5 AneunBedaone, MAY » none-
nedus ot 100 “C go xnopypoBaHHsie Budesuns B na-
4580 "C podaaHOM COCTOARMK, 8 TaIoHE Co-
O -Gy go n-Cyp EOMHEHHA, YEE3aHHLIE Ona Tenax
TA
Carbotrap B Ot (n-C,) n-Cy 8o =400 100 PasHoobpasnee NOC, sgnsodan
Carbograph TD-1 -G, EETOHbBI, CRMETE, anb0Sndis (& Tam-
Carbopack B NEPATYPOR KMnadmA Banea 75 "C)
W BCA HENOMAPHLIE COEOWHEHWA B
VEEISHHOM MHTEPBANE NETYHECTH M
nephTapyMepoaHLIE FrEdkl, NPHCYT-
CTEYHILLWME B CREN0BRY HONWHACTEAX
Chromosorh ™ 102 TeMneparypa kM- 250 350 Paanoobpaauwe NOC, sxknoyan
napnR of 50 "C go EHMCNopogcofapsall|e cosguHe-
200 HHA | ranodhopsbl, MEHaE NETY-
HHE, 48M METHMEHITOpHY
Chromasorh 106 Ternepartypa xa- 250 Ta0 Paanoobpasuwe NOC, sgngdan
nasMs ar 50 "C po YINesoaopoge ot f-Cp go n-C,., 8
200 "C TERHE NETYSME KMCNOROSEOas -
e COBaMHEHNA
Parapak ™ O TeMmneparypa K- 250 a50 Paawoobpaansie NOC, eenoyan
nauwA ot 60 "C go EMCNOpoaconapsaniie cosgrHe-
200 "C HHA
O71 n-Cg, 80 m=Cy5
Parapak M TarMnepaTypa ®u- 180 300 OcohaHHD NpUrogad anA nany-
naMR o7 50 °C oo YKE HATPHMNOB: AEpUNoHHUTRHNE,
160 “C AUBTAHMTRMMNA W NPONMOHWTRIRNA,
Ot n-C, o n-Gy A THNHS APUMogeHd ONA NEpUouHa,
naTyqux cnuproa ot EIOH. metan-
STHMHETOHS W T.0.
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Oeonuakug matnuyed C.7

MpuEnuanTenciran Marcumaneuas ¥ aeneHan
CapEamT obnacte RETYEECTH TEMOEpATYRA. NoBERNROCTE, MpAMers dHanaTon
AHANHTOR C meir
Spheracarb T A O =30 °C mo =400 1200 MNpusmasAsToR GMA O4eHE NETY-
+150 "C MU COBQWMHEHWN, TEKWY Ka% BUHWN-
ENOPAOHER MOHOMSD, 3THNEHOK-
cug, C5; m CHCL, a taxwe gne
NETYYAE NONARHLIE COSgUHEHHA,
Takux kar MeOH, EIOH » auyatoH
Carbosiave ™ 51| @ Or-60"C go +80°C 400 BOO MprMaHReTER ANA CEERXNETY-
wnw HHE COBOWHEHMA, TAKME KAK YTNSB0-
Carboxan T 1000 & nopagsl C,, C,. neTydss ranores-
COASpHaLYWS COBOWHEHMA U dpe-
OHE
ManegynAapros cATo 2 O —60"C oo +80°C 450 — HlenonesayeTos cnaumansHo 4nA

1. 1-EByragueda v oRGHA0S a3oTa

i Ari copbesTul yOBPEMBEIOT HEKOTOPOE KOMWHBCTED BRam. Pexouasayenen obueus npof HeoBxogumo
eaksMTe & 10 pad npw orbope npob &8 yCRoBURY BRICORDHA OTHOCWTEMLHOR BRamHocTH (= 90 ).

B CopBanTel ofnananT aHaswTensHoR mapodunsHocTen. B Boaayxe ¢ BeCOKOR BNEHHOCTEED NPHMEHRIOTCA
HCEMOYMTERLHG NOCAS NPUHATHR 0cobLd Map NPeOOoCTOROXHOCTH.

MpumeyaHuwe — DD0IHEYEHWR TOProaEkLIX MABpOK APWBSAEHL B MpAROEHW B.
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3 OCHOBHbIE NONOXEHWA

Oudbdyasouuele NpoBooTEOPHEE YCTRORCTES IKCNOHUPYIOT HE BOAOYYE B TEYSHWE ONPESeneHHOrD Nepuo-
oa spemedd. CHopocTe oTBopa npod onpedensoT NyTeu NpeaEapHTENEHoE kanHBpoes " NpodooTiopHOrD YoT=
pPORCTEA NO MPaayMpOBOYHEM ra30BkM cMacaM (oM. 8.6). NOC B peaynetare audediyany nonagast B copOumMon-
Hy 10 TpYGKY 1 HakannMeaeTCA Ha copbesTe (cM. npunoxedrue A). Cobpaxwos NTOC 13 kasnoi Tpyb gecopbupy-
8TCA HAMPERaHWaM, 3aTEM NepEHOCKTCA NOTOKOM WHEPTHOND rA3a-HOCHTENA HA BXO B ras0BsIA xpomaTorpads c
EANAINADHON KONOHEDA M IN3MEHHO-MOHW AL BOHHEBIM KW OPYTHM NoOX00AWIKMM D8 TEETopoM QNA aHaniasa. Ka-
NUBPoBEY AHANUTHYSCKDH CUCTEME! NPOBOSAT BESOSHMEM MUOKOCTH N napoa MO 8 copburoriyio TpyDKy.

B npunoseHud A NpHBE0EHa KHDOPMaL WA O BOSMOHHOM HACKILLEHWA CNOA CORGaHTA, BNHAHKMM NEpExXod-
HOTD COCTOAMMA 1 CHOPOCTH Haberawlyers noToka. B npunoeesrd A Tanee o0 eACHASTCA 3aBMCHMOCTE addies-
THEHON CHOPOCTH NOMOWBHWA OT YPOBHA CONBMMKAHWA 3ArpAIHAKLLMY BEWECTE W BpeMeHH QuhEyIMoHHoro
aThopa npob ana HeuaeansHsx copbeHToR, KOTORAA NPOABNASTCA B PAINWYHBL IHIYSHWARX, NPHBEOEHHED B
Tabnuuax 1w 2. Bonee noapobHan MHDopMaUMA NO TEOPETHYECKMM OCHOBAM XaPaKTepHucTHE SupdyanoHHEX

NpoGooTBopHEX YCTPOWCTE Npreanaxa a [1].
4 PeakTHMBBI M MaTepMan.l

Mp# NpPOREOEHMK 2RANKIA HCNONBIVIOT TONBKD XMMIYSCHHE DEIKTHEBL, MMEIOLLWE KBAMWHKALMIO S4UBCTHIA
ONA SHANKIAD,

panyWpoBCYHEE PACTEODLI CMECEN BEWBCTE CNeqyaT NPUIoTAENUMEaTE eXeHe0eNLHO MK Yalle B cny-
Yae ODHADYHEHNA NPHIHAK0R YXYAWEHNA KAYECTEA, HANDUMED PEAKLMA KOHZEHCAL MM MEXOY CNMPTaMM K KETO-
HAMH.

4.1 Netyyue opraHMyecEMe coagUHEHWA OANA rpagyrpoBKd

NOC s suge suakocT (ow. 4.7 1 4.8) vnK napos (cm. 4.4 = 4.6) BROOAT 8 Ka4ECTEE PEAKTHECE B COpBUMoH-
Hyl0 Tpy Gy ana kanubposia.

4.2 PacTEopWTENE ONA pazbaaneHda

FacTeopuTens ONA NpHroTORNSHHA MEagyHpoBCYHLIX DACTBODOE CMecel (oM. 4.7).

PacTeocpHTEns J0MHeH DeiTe XPOMaTOMPagHYEcd YUCTRIM. PACTEODHUTENE HE O0MEEH COOBPHATE COBON-
HEHWA, EOTODLIE IMNOWPYIOTCH BMECTE C ONPEIENASMBEIMKE COBOHHEHHAMK [CM. 4.1).

Mpuma«sadue — Yacro 40A 3THE Laned nenoneIYnT MeTaman. Takke MonyT DelTh HCNoNs30EaHE pacTaopu-
TENW, TAKWE KK ITHNAUETAT MMM LMENOrERcAH, SChM OHW He DyOyT BETYNET: B XMMWSacEy0 paasumin ¢ NOC nnn gasars
MMEOE, CNMBAHILMYCA HE XpOMATOMDEMME G NAKEMA BHEMHSMPYEMEIX BOMIOHSHTOR NE00BL.

4.3 CopbenTel, pekoMeHOyeMsIA paiMep YacTuy KoTopeix ot 0,18 no 0,25 mm (o1 60 go 80 mew)

Mepen aanonHaswes copburorHen TpYGoK KA aLIR copbenT cnegyeT NpansapuTanksHO HArPETs B MHepT-
HOH aTMoChepe B TEYSHWE BOBNA HOYM NPH TEMNEPATYLE HE MEHEE Yk Ha 25 "C HHEE MaKCHMANLHON DEKOMEH-
Oyemoi onA fanHorg copbedTa Temnepatypel. [nA npegoTepaw@sdA NOBTORHOMD 3arpAIHEHAA oxXnaxgeHe
COpPGEHTOR 00 HOMHATHOW TEMNEPaTYPE, XDAHEHWE W NOCNENYIOLWYI0 WX 3arpyaxy B TRyGKM NpOBOOAT B YHCTOR
atMocihepe. Mo BOIMOKHOCTH TEMNEPaTYPY QEcopbUMK NPH AHANK3E NOOASDABANNT HHWME TeMNEpaTYD, WC-
NONLIYEMONR ONA NoOOroToR TpYEoR. [nA cepuiiHo BeiNYCHAeMbIX COpBUMOHHLIX TRYBOK 00bI4HO TREDVETCR TONLKD
npegeapuTensHan nogroToexa. CnegyeT cobniogaTs CCTOPOKHOCTE NPH YAANeHWH NCNoONL30BAHHOMD copbexTa
B COOTBETCTEMM C NPHHATLIMK B NaGopaTopui NpasMnamM.

Mpuwmedadwe — PaomeHgaysy No eeI0opy cOpbEdTa NpHESdeHsl B npunaseddd C. BosmokHo Menonsao-
BAHHE COPDEHTOR C BHANOMMYHBIMKE XEPAKTEPUCTHEAMI. PEROMEHOaUMN O NPEOEAPMTaNLHOR NOgMoToREe copiaHTos W
napaMaTRaM NpoEsgeRdA ecopiyun npeesdsHs B npundxesni D, B GonewiicTes ciydaas copbedTel mofyT Menone-
A0DBATECR NP WAMEBPEHMK cogepsadus NDC Kak B 8030yxe JaMEHYTBIE NOMBEWAHAA, TEE ¥ B OHpYEIHLWSEM S030V5e 1
podayxe paboqsl 30HLI.

4.4 CopBunoHHbie TpyGKM ANA rpagyHpo KA

CopbuworHs TpyDimM ANA rpaayvposid NPeqNoHTUTENEHD NOTOBAT NYTEM BEEOAHWA TREYEMEX KONUYECTE
AHANHIHPYEMBIX COBOMHEHWN B CcOpBUKOHHEE TRYEEM M3 rpagyHpoBoYHLIX MA30BLIX CMECel (oM. 4.5 1 4.6), no-
CHOMBKY JadHan npoueqypa Hawbanes nonNHo COOTBETCTRYET peansHowMy oToopy npob.

1 B Pocouibcxod Pagepaumu kanmbposcy 8 4aHHOM CRyH88 NPUHRTD HAILBATE MPagyMPOBKOA.



TaGnuya D

Mpunoskenws D
(cnpagouHoe)

rocT P MCO 16017-2—2007

PeHoMeHgauuH no npHMeHeaHno copbenTa

Marcrmane. | FTegpoeged- | Temneparypa, | Temnepatypa,
HEA TEMOEs HOOTE O, W packeg |"C, » MuAMMAans-
parypa, “C FASA, WAMHH, HEll packas PEEDMEHEEGAE 10 IAM0AHE BT
Capbent NpH AOOQroToOE: | Fas8, Anfeu, DEMAMABEMON NOBYLICH
we®! [+ 15 e [T LETRTTY ]
Decapfune
Carbatrap C =400 Oa a50 25 Tanax vnu Carbapack C
Carbapack C 100 30
Tanax TA A50 330 A00 Tanax
100 a0
Tanax GR A50 Oa 130 A04d Tanax
100 aa
Carbotrap B =400 Oa J50 A25 Tanax wni Carbopack B
Carbopack 100 S0
Chromosork 102 250 Oa 250 225 DEyECNOWHEA NOSYLWER [NEpBLA
100 30 cnol— Carbopack B, eropoi cnod
— YWIMBpOOHOA MONSEYNAPHOS Cl-
o) mMbo Chromasorh 102
Chromosork 106 250 Oa 250 250 OBeyEocnoAHaA NosEy WK [NepBs#
100 a0 ool — Carbopack B, etopol cno#
— YrABpogHOE MONBEYNAQHOS
i) nnbBo Chromosoarh 106
Porapak Q 2a0 Ha 250 225 Heyrcno@HEA NoEy WS (NepBsA
100 a0 chor — Carbopack B, eTopol cnof
— YWINBpOOHOE MONSEYNAPHOS CW-
o) nubo Porapak
Porapak M 180 Oa 180 180 DeyxcnonHanR NoEYWKE {NepBLF
100 a0 cnow — Carbopack B, eropoi cnod
— YWIMEPOOHDE MONSEYARpHOS Cl-
To) nwbo Porapak M
Spharocarb™ =400 Har 400 390 NeyxcnoHan noayuwka [Nepaen
100 30 cnoik —Carbopack B, aTopol cnod
— YWNEPOAHoe MONSEYNAPHOSE Cl-
To) nuBo Spharacarh
WrneEaaHLIE MOne- 400 Har J50 425 DByxcnoAHER NoEY WS (NepBLR
KYMAQHEE CHTE, TAEME 100 a0 cnolw— Carbopack B, eropoi cnod
kax Carbosiave S-11 Y — YINEPOOHDE MONSKYNAPHDE G-
wnie Carbaxen 1000 To) nwba ogHo YrNBpogHOS wone-
EYMAPHOE CHTO
MonakynApHOS A50 Har 330 a04a Neyxocno@RHan Nosy Wk (NepesA
curo © 100 a0 cnol — Carbopack B, sropor cnod
— YWINBPOOHOe MONSEYNAPHOS Cl-
To) NUBO OAHD YrRepagros wone-
EYMApHOE CHTA
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Oronuaque  madmuusr 007

BEHHEI THN TpywhE

Mazcumare-| Magpatgod | Temneparypa, | Temnepatypa,
HAR Te i HOOTE “C,ow packog | "0, ¥ MHHAMANE-
parypa, "C FasA, WAMHH, HEA pacxan PekoMERQaLgEE 1O 3ANDAHERK
CopBanr npw NOAMTONS P, W, ONNAESBEMOA NOBYIWES
gl NgH npoEEgEHnE
Lecapbywm
Tenaz/Carbopack asd Oa 330 304 Tenax
B: womBuHupoBaHHLA 100 a0
TN TRyGim
Carbopack 400 Har 350 A25 [eyzcnoiHas noByLwES (NepekLIA
BlyrnapogHos Mo- 100 a0 cnaid — Carbopack B, eropol enoi
neEkyNRpHoS cyro B — YTMAPOOHDE MONBKYNAPHOE CH-
KOMOWHHPOBAHHEIA T
TN TRY DKM
Carboxan, capusa 400 Her 350 325 OeyxcnoriHas noBywes (nepase
1000 wombBuHmpo- 100 a0 cnaid — Carbopack B, eropol enoi

— YTRAPOOHO0S MONBKYMARHDS SH-
T

4 TeMnepaTypa NOAroTOEKM HE DEBHA TAMNSPaTYDE NPEABARHTENLHOR NOAroToBxM (C. 4.3).

Ul 3te copbeHThl YOBDRHBAKT HEEOTOPOE KOMMYECTED BRard. PecoMeHgyeuse ofbeusl Npodel HeoBxo Mo
YaHLWWTE 8 10 pas npr orBopa npod 8 YENOBUAY BLICOKONA OTHOCHTEMLHOR BREEHOETA (= B0 %h).

o Copbetel 0BNagamnT HAYHTENEHOR rMApodMnEHoCTER. B BO3OYEe © BEICOKDA BAEMHOCTEE NPHMEHRIOTCRA
MERMHIHWTERLHG NOCRE NPUHATHR 0cobbie MER NPenocTOpaSHOCTA.

MpumewaHA e — DD0HASEHNA TOBAPHEIY MAPOK NPVMBESAEHEI B NPMAOHEHY B.

a0
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Npunoxexde E
(cnpagoukoe)

CrogKa AaHHLIX NO PACLUMPEHHOH HEONPAAeNEHHOCTH, NPALMINOHHDCTH,
CHUCTEMATHYECKONH NOrPALLIHOCTH HIMEPEHWI W XPAHEHHIO

E.1 JaHHkle No paclUMpeHHOA HEONPeOeNaHHOCTH

JHaHEHWA cHOpOcTH QU IMoHROro NOFNOWSHAA MHOWBMOYANbHLN OpraHMHSCEME COS0MHEHNA, NONYYEHHES B
peayneTaT™e naboparopHbl BoorEooEaHMA MeToani [10] ¢ nenoneaosaHyes gudgdnyaroHHpe TpyDor cornacHo 5.1,
ANOMHEHHSE NOOXOARWMM copBeHToM, NpHesaeHs B Tabnuue 1. 3Hayetun cropocTd audebyanoHHOMD NOFNoWaHWR
MHOMBUOYaNEHLL OPFEHIHECKHY COSQUHEHIA, NONYHEHHEIS B payneTars naboparopHeld MCCREOOBAHMA K THA MacTas
no [11] ¢ wononeaoBaHwam OudddyanoHHeR ThyDox Cornackd 5.1, 3anonHeHHBEE NogEoqakMe copbeHToM, NpPBsagaHL
g tabnuge 2. MNpy npoBsgeqHAd Hoconegosadid B audpyanoHH0N Epbilke HE Dend CHAMEOHOBOR mesbpanw. MNpe
HENMHHA CHAMEOBOBOR MaMEPaHE NONyHanT IHasesns Ha 10 % HHEe NpHBagEHHEX 3HaYSHNA. BO MBOrdx cnyqans npn
MOHMTOpWHIE BO3gyxa paboqed 20HLl B TE9EHHE MEHbLUMX NEpWinos BREMEHH W NPE MOHWTOPHMHPE aTrochepHoro
BO3MYHA W BOBOYHA JAMEHYTEZ NOMBWEHWA B TeYeHHe DONBWMY NEpUOO0E BREMEHK NONYYST PAINMHHLE SHESEHWR.
PeaynNeTaTE MCENEI0BaHMA OCHIBAHE! HA DONEWOM EONWHECTES WETOMHMKOE. PeayneTatel, npuBsaaHHele B Tabnuya 1.
OCHOBSaHE: Ha AadHelZ [16], B Tabnyye 2 — CoRNOYHBIE BETOYHREM NEPEYHcNEHE B Camol Tabrmmye. Doy MK npodasogu-
TensMd geidiyInoHHbE TRYBOoE MoryT BeiTe NpHESOeHE OTNMHEMHWWECR IHAYEHUA CKOPOCTER NornmoWwaHns, obycnoe-
NeHHBe NAGO HEanuHen wenmbpass, NKEo NpuMasaHMan apyrorte copbedTa, OoHaKD ORHOS8TCA, JYTo abuwan adcsk-
THEBHOCTE APy Mol CHCTeMBl By 08T AHanor Yol ToM, 470 30ece onweaqa (cm. B.8).

YpoBEHA ®ONOSTEIE AOEASAHWA DEHIONA, TONYOna |1 Kounona Geny ohpagensde [22] Ha HENpoORanoTeIX, NROgroToe-
NEHHBE B COOTEETCTEMH © 5.1 W paananoe B TpyDkax, KOTOPLIE TRAHCNODTHPOSANKCE Ha MacTo oThopa npobkl (B ogHoM
MECAEODBEAHWH NO BCEMY MHDY ). SKENOHMPOBENWMCE (B 3aKpeITOM BHOA] pROOM G pabodmsmy TPYDKAMH B TEYEHHE OOHOMD
MESCALA W 3aTeM BOZEpaWAanice B nadopatopHio ans adanyza. Pesynetams gna Chromosorh 106 w Carbograph TD-1
npuBsgaqss B Tabmye 8. Ans obow copbedToR 3Ha4eHrR ek THEHOCTH H3ENS4EHNR COCTABNRKNT HACKONLKD HaHO-
FRaM 1 CABTKA NPEBLLENT YCTAHOBREHHEE B [1] aHa4aHnR ans ceaxentgroroanadHore Carbograph .

E.2 aHHse No NPEUMIAOHHOCT B CHCTEMATHYECEOR NOrpeLWHOCTH

Huse npuesnaHa CBOOKEA DaHHBIE MO pEsynLTaTaM NabopanopHeX HECNenoeasl ThyDox cornacka 5.1,

NaboparopHss Hocnegosada [B] nokazany, 4o ans 14 npeacrasntensdes NOC, BRN04ER ApOMETHHECERS Yime-
BO4OpOObE, SNOPAPOBEHHEE YINEEO[0POAL, KETOHE, JEupe B adupsl rMAKONEA, oToBpaHHLEE Ha Tanax nubo
Chromosorb 106, NoETOPREMOCTE BHYTRH RARTHM [BRIDEXEHHAR k8K KOAPIHUMEHT BEPHALWA O, NPH WaCTH NOBTOpE-
HUAK) cocTasmna ot 0,5 % g0 2 %, Mpobel oTORpanvcs QW fyIHoHHEIM METOOOM W3 MPagyMpOS0YHOR rA30-B0a0YLWIHOR
CMA0H, NPUroTORMEHHOR © PECIUMPEHHOR HeonpedaneHHOCTED HE Gonee 3 % MNMphEiMan BO BHAMSHAES pPaannddes
YENOBEWA: BPaMEHH JHCHOHWPOBAHKA, MIMSHRBWESTOoA oF 2 Ao 4 4, W CopspsadEn, KamarRewaraca o1 0.5 go 2,0 NOEK.
HIMEHSHBACT L PRIYNETATOR MEXOY NAPTHEMA COCTaBMNa o7 2 % 00 12 %, MamesiusotTe B 388HCHMOCTH 0T COSONHEHHR
ApOABMASTEA B HEGONLLWWE WIMEHEHHAY CHOPOCTER NOMOWSHAR NPH HIMEHEHME YCADBMER SHCNOHWPOBAHKMA: Donas
BRICOEMES 3HAYEHWA BeinW Nonywads!l, HOr0S oMBnHaLKMA copbBeHT — aHanyT Bena HewpaansHa. N8 pasHels NApTHR
pACLMPEAHHEA HEONPEOSNEMHACTE CoCTARNAST o B % o 24 Y.

PaayneTate nabopaTopHas woonanosaHni [22] tpybos. B K0Topeld Bhing BESEHL MUAROCTH, COaBrmalme Bax-
300, TOMYAN A EEHN0N, NpM YPOBHS KONMYSCTES, BRSASHHOM B TRYERy. B0 wnw 200 Hr, npueageqs B Tabnuue 3. TpyBew (a
SAKPEITOM COCTORHWM) NROMELLANK B MecTd 0TBopa Npod (2 oaHOM MCCNBA0BAHKK, NO BCEMY MUY ], pAAOM € TpyYBxamn,
EOTOpLIE oTBMpand npobbl, 4 SECAOHKMPOBAMK B TE4EHWE OOHOM MECAUS C NOCAEOYHWMM BHaNWaoM 8 naboparopui.
ShherTHEHOCTE HIBNSYSHAA ANA TPYEoK, 3anonHeHHex Chromosorb 1068 w Carbograph TD-1, coctasuna ot 82,7 % ao
1059 %, MNpauMaMoHHOCTE, NPEOCTARNEHHAA B BUas R0S@BUUUEHTS BAPMALMKY, B SREMCHMOCTH OT Tana copbedTa K
ananura coctasana ar 3.2 % po 12,1 %

PaayneTate MCCnadosaqHien B noneeslx yonoeway [22] cogspsadun 8 atmocteprom Boaayxs Badaona, Tomana 1u
KCMNOMNE B AMANAIOHE JHAYEHMA MABCCOB0R KoHUBHTpaWsK o 1 ao 10 meriv? ¢ wenoneaoaaduem gudedyamonHix Tpy-
s, NpoBadSaHHLIX B HECHONLKME ropoiak BenukobpuTaHuK, Noxa3any. Y4To SpegHaR NPeLMIMoHHOCTE AuddyanolHoro
METOOE, NPaACTaBnNeHHAaA B Buds woadhduykeanTa sapuadun, cocraanna 11 % nph onpeganadye bedsona, 7 % — npwe
GRpagenaH i Tonyona v 5 % — npu onpafgenadKny kcunana (n = 4; gee Tpybed. 3anonHedHee Chromasarb 108, » gee
TpyEM. aanonHeHHse Carbograph, SHEnoHUpOBANE B TAYEHWE YaTLIDEX HEOENL). Bos padyneTams NpPUBSaSHLl B TABNK-
ye 4. Janses no copgapsaEddn O B Boi0yEs SEARDTCH OPHEHTHDOBOYHLIMK, T.K. 23 COOTEETCTEVIOWMA nepHog oriopa
npob gudednyamodbsi METOAOM DLIAG NOMYSEHO MAND SadHHse. B nogobHsx noneskis meccnagosaqiday [22] 8 HecronkL-
EWX CTRAHAX MUPE (oM. Tabnwuy §), noxniovan Bpaswnne, IHa%eHHe CPAgHER NPeUManoHHECTI gudadyavoHHOrD MarTo-
08, NpegcTagnaqHoe B Bnge koadcpuymedTa saphauni, coctasuna 11 % npy anpagensqwy Dedaona, 8 % — npe
CNPegenaH Il Tonyona 1 6 % — npu onpaganaing Kounana.

Mp# woonegoeannAx [62] B noNeBeIX YCNOBKWAX B 0OHOM MetTe BanusoDpuTadumn, NPy KOTOpEX HaMERANStE Mac-
COBEA KOHUSHTRaUWA DeH20Na 8 oxpysasllen Boanyxe B guanazose or 1 a0 2.5 wri? o nosowss guddy 3noHHe
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TpyOuK W CTAYMOHAPHEM AHANMAATOPOM YINEBEOOAOPOOE HENPEPEIBHOM OBACTEMA, CPEOHEs TOOO0B0E IHIYEHWE, NONY-
LWEHHOE CTALMOHADHEIM NPWEoPoM, CocTasMno 1,95 mriu?, v okBanocs cpasHmmMiim ¢ 1,76 Mmrimd, RONYYEHHLIM C NOMo-
Wi AudihyadoHHeIR TpyBoK

Ecnm 8 tabmiye 1 NnpueeisHes: PEIYNLTATE OUSHWBEHWA HA YPOBHRX A 1unik B, 7o pAcCUMpaHHER HaonpsaaenaH-
HOCTE M0 [18] Gena sadae A0 %. OnA gaddsx 1adnuus 2 cHMgasTos, 4To paclumpeHHan ReonpaaenalHoETe no [G3]
OygeT meHsa 30 %

Mpumevadds —lNpy aHanyze Bo30yEa pabodald 30460 [cM. Tabnuuy 1), ousHWBAHKE MO YROBHD A RENASTEA
NOAHOA BanUoayweld e cooreateTarn ¢ [10]. Ouasveanme no ypoax 1A npegcrasnmeT cobod NabopaTapHy D oUSHEY
MaTona (ypoesHe 1B No3ecnAsT OnA romonord NoNHOCTER OUSHEHHOM COSOMHEHWA COOTBETCTROBATE HACTOALLSMY
cradHgapTy). OusHuesaHws no ypoedn B (cM. Tabnugy 1) REnAeTCR SaCTUYHON BANWOBUMER (AW NPoSSfeHWY HE Boay
YVETaHoENEHHEY B [10] nabopatopHei nCcnegnBadki), epamanHo paapawedHon na [18]. Mpy aHannze arusocdsepHon
Boaayxa (o, Tabnuyy ) anA nonHod eanigadun na [11] pechxogumo nposegedH@e Kkax NatopatopHes, Tak W Nonesslx
HCCNEO0BEHWR; NONHOE OUEHWBAHME JaHHL TaNKUs 2 He NPOBOEHNGGs. HE CyLBCTEYET SKEUBANSHTE YDOBHD OLEHK-
paHus B no [63]. OgHaro HE OCHOBS AAHHER, NPWBSNEHHEY BhIWE, OXMOBETOA, Y4TO NPEUMAMOHHOCTE oTBopa npob s
noneEakLy yenbeqwar cocTaenT ot b5 % a0 11 %, 8 soonporis Mo Ts ONPeiansHuA CROPGCTER NOrNoWeaHna [cM. Tabnu-
yy 4] — oroma 10 %, CnegopaTansHo, obuas NpeuMsMoHHICTE CocTasnT oxono 15 %, 8 paclivpeHHER REonpaasnaH-
HOETE — 30 %

E.3 JaHHBI& NO XpaHEHH

CBOAxE CYIWBCTEVIOWKY ASHHELIY ND WCCNBO0SaHWD ¥paHeHuA TpyBor B naboparopHey YonoawAs carnacHo 5.1
npagcraaneHa & Tabmuax 6w 7.

Paaynetate NaBopartopHe Hooneaoeaqdi [27] ¢ Henoneaoeadwan Tpvbos, 2anonHaHHelx Chromosorb 106 nebo
Carbowan 569 8 woTopbie BeINga BEEAEHE MUAKOCTE B KONWYacTES Npubnnzrensqo 1,0 MEr, XpAHAWMNEA NPM KOMHETHONW
TEMNEPATYE B TEHEHIE OBYE HEOSNL, NpHEeaeHsl B Tabnvue 6. CpagHan 3dPesTMBHOCTE MIBNSYSHIA [OTHOCHTEMNGHD
TpyBor Gea xpadHasda) gnA Chromosorh 106 coctaanser 108,68 M.

PaayneTtats naboparopHes wecnegosadni [B4]) rpyBor. aanonHesHes Tenax TA, B KOTOp=e GLina BRSNEHE K-
KOCTh, COQEMEALLAR BOones WHpoKWA PRO COBOMHEHWA NP YPOEHE KONWHECTEA MHOWMBWZYANLHOID BELBCTES, BEOOMMOND
B ToyOky, NpMbrmanTensHo 10 ser, ¥PaHALMyEcs N9 KOMHATHOH TEMNEPaTYRe B TeYaHHE 5 mat, npreanaqs: B Tabnuus 7.
33 MEKNIHEHWEM MEECEHE W METOREMATAHONE CpagHaA 3dbBKTHEHOCTE MIBAEYEHNA {OTHOCHMTENLHO TpyDox Ded Xpade-
HuA) cocTaenset 38,7 %, a cpeaHun KoadbuuseHT BapUALMH o, — 2 . AHANOMM4HEE PEIYNLTATE BLiNK NoNYYaHE
FOCNE XpaHEHMA ToyEor 8 TededHna 11 Mat; 38 WMeHNENEHWEN NEHCAHE ¥ METORCHATEHONE cpaaHRR 3duPerTHBHOLTL
HEENAYaHMA [OTHOCKMTaNLHD TpyBor Gaa ¥paserua) cocTapnaar 98,4 %, a cpegHud xoaddiiuwedt sapuagun — 0.9 %,

Mp# ceprvdraragas CRM 112 [28] erabunsHacTe napTiil Tpybor, cogapmsainx BaHaan, Tonyan U M-kemnon, Beina
HECMEAOBEAHA B TedeHs 25 Mec npu TemnepaType ot 0 °C no 40 "C. MNMocne 14 Mat padeHns npy Tesngpatypa ot 0 °C
no 4 "G adeberTHEHOOTE WABNEYEHNA STHN TpEX COSaMHaHMA cocTasuna or 101 % go 103 %, MNpe XpadeHuy npu
TEMMERATY S OHPYHENWEND Bo3AYHE SOESHTHBHOOTE M2ENawaHWA cocTasmna ot 102 %% a0 104 %, a npy rémnapatypes
40 "C — o 100 % go 104 % Mocns 25 umec paHaHiA He Bhing OTMEYeHD CHICHEHNE CTABNMLHOCTY, OAHARO QAHHEE N0
S ERTHEHOCTIH HABNEMEHWA OTCY TETAYRIT.

Mp# XpaHaHMK B XONOOWALHAKE MOMEBT BOIHWEHYTE HEKOTOPAR DAIrepMETHIBLNMA KPLIWEK WI-33 PDEINWHNHR B KO-
sdhprgrenTay cxatid. Bo wabekadue norepd npobel nnbo a8 3arpRaHeHns MIBHE TEpMETHYHOCTE NEPEo0 etk
NPOBSPRIOT. XpAHEHWE B MOMNOOUALHUEE HENRONLIYAT OA NRaOOTERSWEHUA Mok NEPERPSETHLE PEAaiLHA copbupo-
BaHHeN NOC,
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Mpunoxkexws F
lcnpasoyMoe)

CeeqeHHA O COOTEETCTEMH HAUMOHANLHLLX cTaHgapToe PoccHickod Pegepaumm
COLINOYHLIM MOXAYHAPOOHLIM CTAHAAPTAM

Tabnwuya FA

OEpinassHBe CORNOUHITD DEaHANEHHE # HAAME DB AE LaoTHaErTEY KHUSra
WERAYHAPOA KOO CTAHAAPTE HEUHTHANEHSID CTAHLEPTS
WMCO 16000-1:2004 MCT P MO0 16000-1—2007 Boagys 38mMEHY TEX NOMELBHWA.
Yactes 1. OrBop npod. OBwme NonoseHus
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Ecnu takol cnocol nonyyeHtA rpagypoRoYHE raaoakix CMECced NPAKTHYECKW HBA0CTYNEH, To copiLmoH-
Helg TpyDKlW OnA rpagyipoBEn soryT BelTe NOOroTOANEHE NYTEM BEEIEHKR MUOKOCTH C NOMOWED WNEKUS
(oM. 4.7 1 4.8) Nnpr yCnosuM, 4T0 TOYHOCTE JaHHOW METOOMKK COOTBETCTRYET OOHOMY 13 TPEDoBaHWA:

a) yeTaHABNWEISTCA C MCNONBI0BAHHEM METIIKEK, KOTODENE NPW BEEOEHNA WNPHLEM MOAB0NAKT NoMyYnTE
AHAYEHMA MACCOBOA KOHUBHTRALMI, NPOCHEHBEAEMEE K NEDBAYHLIM 3TANOHAM MACCH WKW 08 Lema;

b moxeT BelTe NOATEEDHOEHE CRM4YeHHMEn ¢ oBpasuamMi coasHeHHA [NpK HanKu4uu);

c} MomeT BeiTe NOOTEEDHOEHA CAWYEHMEM C COPEUMOHHEIMK TRYBEaMK ONA MpagyVpoBKK, NOOMOTORNEHHEI=
M C MCNONBICEAHWEM MPA0YHPOBOYHEX FA30BEX CMECEH;

d) monaT BeiTe NOOTEELHOSHE CRMYSHWEM C PEIYNETATAMM, NONYYSHHEIMM C NOMOLWBKD CTAHDADTHELE M2-
TOOME BIMONHEHWA MIbeDeHIE,

4.5 MpanyMpoBOYH LIS FAZ0BLIE CMECH C MIBECTHBIMKA AHAYSHHAMMK MACCOBOH KOHUEHTPAUMK aHa-
nuanpyesoro|six) cosnnHeHwalF)

[ pagyMpOs0YHEIE rA30BERIE CMBCH NDUMOTARNWAANT CTAHOAPTHICEAHHLIMM METOQaMK. [INA 3Toro NoaXooAT
METOOLI, NpHBedeHHEe B [2] 1 [3] —[7]. Ecni MeToOuiEa NpWroToOBNEHAA HE NPHMEHAETCH B YCNOBHAX, KOTODbLIE
NOSBONAKDT YCTAHOBATE HENDE D EHYID NPOCNEHHEIEMOCTE NONYYAEMED IHAYSHAA MACCOBOH KOHUEHTDALMWA K
Nepan4HBIM ITAN0HAM MACChl WHMK ODBEMa MK BCAK HE MOMET BT rApaHTUDOE aHa XMMUYECKaR MHEDTHOCTE
COINAHHON CUCTEME!, TO AHAYEHWA MACCOBSH KOHUBHTPALWK O0MEEHE BbTe NOOTERDMOEHE! HEIABACHMEIM METO-
LLOI.

4.6 CopBumnoHHkie TpYDKK OANA rpagyHpoBEH, NOAroTOBENEHHEIE NYTEM NPOKAYHMBAHMA rpagyrpo-
BOYHOMW rA30B0H CMBECH

CopBuuoHHERE TRyDrM OnNA rpanyHpoRKd NOGroTaENMESOT MyTaKM NPOKIUHBAHMA Y80ed HHX TOUHD MIBSCTHD=
ro ofkema rpagyMpoBOYHDA rA30B0A CMECcK, HAaNpHMep ¢ NOMoWRID Hacoca. Mpu aToM obkeM oTobpaHHoro
BO3OYXA HE JOMHeH NPEELILATE «0fben G0 NPOCKoKa» QNA CHCTEMEl AHANKT — copBenT. MNoCne NpoKaYHBIHKA
MpanyvHpoBoYHoR raacaol cMecH copSuroMHHyIo TRYEEY OTCOEIMHAKT OT HACOCE W MNepMETHYHD JakpeieanT. JnA
KAWQ0A CEpMK NPo roTORAT HOBLIE TPYGKM ANA rpaayupoBKd. MoaroTaanHeanT rpanyMpoBOYHHLIE FA30BLIE CME-
CH M3CCOBOH KOHUBHTRAUMM, JKBMBaneHTHONR 10 mre 1 100 mer/mi. Mpu aHanyae sosgyxa paboved 3oHe copb-
LMOHHEIE TRYDKA NOOroTaBNMBROT MYTEM NpokavMeanra, Hanpusep 100, 200, 400 mn, 1, 2 vk 4 N rpagywpoBoy-
HOH raanBoi CMECH C MaccoBol KoHUueHTpauMed 10 mr/m2. AnA okpyHawero Bo3aysa ¥ BO3OYXa IaMEHYThIX
NOMBWEHWA TPYEKK NOArOTARNUERIOT MYTEM NpoKaYneanna, Hanpumep 100, 200, 400 mn, 1, 2, 4 wnu 10 n
MpagyMpoBOdHOH rasoBol CMECH C MacooBoH KoHUaHTpadwei 100 meris.

4.7 PacTeopkl gNA BESOSHWA C NOMOLWLLIO WNPMLA

4.7.1 Pacreop, cogepawwid nprEnuantensso 10 srismn kaxnoro Muakoro KoMnoHeHTa

1 r TOMHO BIBSLUESHHOND GNpeaENRSMOND BELBCTREA WK BELECTE NOMELWEIT B MEDHYID KONGY BMECTHMO=
cTeld 100 M, HaYMHaA C HaWMEHae NeTYYEers, JoBO4AT pacTRopUTENeM OnA pasbaenedus (cu. 4.2) 00 METEM
10 N, 33KDRIBAKT W BCTEAXWBAKCT ANA NEPEMELL MBAHKA.

4.7.2 PacTeop, coOepHalHi npuEnHavTen bHo 1 srisn SMaKkx KoMNoHeHToR

50 smn pacTeOpUTENA ANA pasbasnesyA NOMELLEI0T B MEpHy konGy amecTiMocTen 100 mn. B aty we
konby gobapnanT 10 80 pacTeopa (. 4.7.1), JoBOOAT pacTeopUTEne And pabasnesua oo meted 100 wmn,
JARDLIB ST W BLTRANMBAOT AMNA NeReMELLMBIHNA.

4.7.3 PacTeop, coaepHawmid npuénnanrensHo 100 merfmn Eaxaoro xMOKoro KOMNoHeHTa

10 par TOMHO BIBBLWEHHOTD ONPEQENASMOND BELLECTEA MNK BELLECTE NOMELSIOT B MEPHYI0 KOGy BMEBCTI-
MOCTERD 100 MA, HAYHHAA C HAUMEBHEE NETYYETD, O0BOOAT PACTEPUTENEM ANA paiBasneHia (ca. 4.2) 00 MeTHH
100 pin, 3BEDRIBANT W BETRAXWBSKT O Nepee L MBS HIAA.

4.7.4 PacTeop, cogepsawmid npubnuantensHo 10 Mer/mn KMok KoMNoHeEHToR

50 mn pacTeopUTEnA ANA pazbaenednA NOMELLAINT B MepHyie kondy emecTiMocTen 100 mn. B a1y we
konby goGaenanT 10 Mn pacTeopa (oM. 4.7.3), OOBOOAT pacTEOpWTENEM Ona pasbaanaHdA 0o meTed 100 mn,
FAKDLIBANT W BCTRANMBIOT ANA NEReMELHEBSHWA.

4.7.5 Pacreop, cogepkaw i npuinHanrensHo 1 mrimn razoobpaiHeix KOMNOHEHTOB

OnA rasce, HANDUMED ITHNEH0ECHOA, MPanyHpPOESHHEIA DECTROD C BRICOKMM IHAYEHWEM MACCOBOH KOHLEH=
TPALMM MOHET BT NPWFOTOBNEH CNEOYIOLMM 00pa30oM. Mpu aTMOCEpHOM DABNEHMK 3ANCNHAINT HEDONELWOH
NAACTUEOBEE MELWOK YHCTREIM TA308 M3 Bannoda. MajoHenpoHMUaeBM WNDHLEM OTEHPaIT 1 MM YUCTONS rasa 4
JAKDLIBAKT KNANAaH WnpKua. B Brany nodxofgAwed BMECTHMOCTH BEOOAT 2 MN pacTEOPWTENA MM pasbannenus
W 3AKPBLIBAKT KPBILWKY. KOHEU Wrnsl WNpKya BBOOAT Yepea MemMbpaHHy0 KPEILLKY B PACTBOPHTENE. OTEDBIBANT
KNAMNaH W CRErka NepesellanT NopLUgHes, YTohk BEECTH DacTBOPKTEN: ONA paidasnesikna & wnpky. MNpd pacTeo-
pEHMM F333 B BMANe C pAcTROQUTENEM ONA paatanneHna CoANaaToR BAKYYM, M WNDHML 3anonHASTCA pacTROpUTE-

23288 3



rocT P MCO 16017-2—2007

nem. Pacteop cnveaoT g kondy. IWUnpuy NpOMBIBAIOT NOMYYEHHEIM DACTREODOM OBa¥ 0L, W CMBIBER CAMBIIOT B
kanby. Maccy ooGapneHHoro rasa BerdUCcainT © MCNONEIOBAHAEM rA30B0IX 3aK0H0E, T.&. 1 MOMNE Fra3a Np9 Hop-
MANBHBX YCNOBUMAX (TEMNepaTYpa W gaenexye: 273,15 K 1w 1013.25 Ma) zanmmaet obeem 22,4 n.

4.7.6 PacTeop, cogepxawuwid nprEnuantensHo 10 sMer/Mn razossix KOMNOHEHTOB

ONA rasos, HANPKMED ITHNEHOKCHOA, TPA0YHDOR0YHEIR DACTREOD C HMIKHM JHAYEHWEM MACCOROH KOHLEHT=
palre MoEeT BuiTh NpMroToBNEH cnegyswue obpaaos. MNpH aTMochepHoM JaENEHHK 3aN0NHANT HeSonNsLLIoE
MNNACTHEDBENA MEWOK YHCThIM rasom U3 Gannoda. MaioHenpoHUUaesi M Wnpuues oTiupanT 10 MEn YucTors rasa
H 33KpPLIBAKT KNana Wwnpiya. B erwany noaxo0Aued BMECTHMOCTA BEOOAT 2 MN PacTEOPMTENA ANA paidasne-
HHA W A3RPEIBRIOT KPbILLKY. KOHEL WMk WAPKUA BROGAT Y2ped MemMipaHHyio KpeLLKY B pACTEOPWTENL, OTHDGIBA-
K0T KNanakH W cnerka NepemMewanT NoplweHs, YTobk BRECTH pacTEODMTENE ANA pazbaBneHuA B wnpuu. Nps
pECTRODEHWA r33a B BHANS ¢ PACTRODHTENEM QNA paifaenesqA Co3gasTca Baryys, W LWNPWL 3anonHasTCh pa-
CTREOpMTENEM. PacTeop crMeanT B xondy. LUNpuy NpoMeIBa0T NOMNYYEHHEIM DACTEOROM DB O6L, K CMBIBE G-
eaoT B konbGy. Maccy 0obapneHHoM raia BelYUCAKT C NCNONEICEAHUEM rA30BRK 3JaKoH0B, T. &. 1 MONE rasa
NP HODMAaNBHBIX YCNOBUAX (TEMNEpaTypa ¥ gaanedne: 273,15 Ku 1013,25 rMa) sanumaeT obeewm 22 4 n.

4.8 CopBumoHHLlg TpYDEK ONA rpagyvpoBEH, NOAroTOBNEHHLIS MY TEM BESOEHHUA MHOKOCTH C No=
MOLBO WRpUHLA

CopbusoHHeE ToyBEM ONA rpagyuposkk NogroTasnHeaoT NyTeM BEEEEHMA © NOMOLWED WNDHMUAE anKWKRoT
ranyMpoBoHHsD PACTEOPOR B YWMCT ke COpBLUMOHHER TRyDi. CopbOumoxHyo TRyGEy NOOCOBOMHAIOT K yCTRORCTRY
BEOAA razoeoro xpoMarorpadga (cs. 5.7), Yeped KoTopEH NponyCEaoT MHEPTHER ras co cHopocTek 100 MMM,
a aTem Yapea mambpany ¢ NOMOLLBIO WNPKLE ANA XpoMaTorpadimie BROOAT 0T 1 40 4 MKN COOTBETCTRYIOLWErD
rMEagyHpoBoYHOro pacTeopa. Mo HCTEYeHMK 3 MUH TRYEEY OTCOBOMHAIOT WM MEpMETHYHO 2aKpeiaanT. Ona Kawaoh
cepwK Npof nogroTaBNWBanT cemWe copburoHHEIR TRYDKM ANA rpagyvposid. Npy asanwae soanyxa paGoued
A0HL B CopBuMoRHEe TpyDkM BEORT 0T 1 go Swkn pacteopoe 4.7.1, 4.7. 2 wnu 4.7.5. Tplu ananyae oxpyaiolwe-
ro BOANYXE W BO3AYXA JAMKHYTBIX NOMELLEaHME B copBumonHee TpybKn BEogAT 0T 1 Ao 5 MKn pacteopoa 4.7.3,
4.7.4 unu 4.7 6.

3 AnnapaTypa

Kposse 0bbMHOND NabopatopHoro ofopy LoBaHMA, HCNONBIYHT CReOyioLLyss annaparypy.

3.1 CopBunonHbIe TPYGKK

CopBunoHHse TRy ErK QomkHe GeThE COBMBCTMME G MCNONLIYEMBIM YCTRORCTEOM ANA TEPMHHYECKDN Q&=
CopbBuwu (oM. 5.6). OBRIMHD, HO HE MCKMIOUYMTENEHO CORBUMoNHHLIE TRYVEKW MArOTOBNAKT K3 HEQHAREKDLLEHA CTaANL=
HOW TpYDEM BHELWHWM AHaMeTpoM 5,3 MM, BHYTPEHHUM OHAMETPOM 5 sk WU ONHHOE 90 M. 3HAYEHWA CHOPOCTH
NOrNOWEHAR, NDMBSeHHES B TAEMALE 1, COOTRETCTEYVIOT NPMBEOSHHEIM DAIMEDAM, OOHAKD BOIMONHO HCMOMNE:-
IoBEaHWe TpyDoK gpyrHs paasepop. MNpy aHanyae HecTabunbHLIX BRWECTE, TAKHMX K3K CRPOCOdemHallyHe coagn-
HEHWA, CIELYET MCNONBIOBATE OCTEKNOBAHHLIR UMK CTEKNAHHEE TRYEKK 00LINHD BHYTDEHHHM DHAMETROM 4 MM,
OnMH kosed TRYGIM MapsupyioT Ha ypoese 10 mMm o1 BxogHoro (OudepyanoHHoro) oTBepcTWA ONnA npobsl. TpyGi
Oon#HEl GETE IBN0ONHEHE NpaOBaDMTENEHD 0BpaboTaHHEMK COpBaHTaMK TakM o0bpazos, YTobE copbaHT Giin
PACNONoHEH B 30HE HAMPEEAHWA M OTCTOAN OT MapPKUPOBaHHOND [y IHOHHOID ) KOHUA TRYDHM HE MEHEEs Jan
Ha 14 s,

CHOPOCTH NOrMOWeHWA, NpUBSgaHHLE B TaBNWMUE 1, COOTRETCTEYIOT TRYSKAM ¢ HOMWHANLHON BOIAYILHOR
NPOCNoRKDR (Meway cnoem copbeHTa M KPLILLKOR Ha QUM yIoHHOM KOHLLE TRpYDIM) He meHee 14 mm. Ha npax-
THES WCNONBEIVIOT IANCMNHEHHEIE TRYOEM PasnyYHorD pasmepa [8], W ecnd BoaayWwWHan Npochorxa (Mewdy ceTHoH
M3 HEQMABSMWER CTaNM, YOemEHBEa0wWwe cnol copBaHTa, W KoHLoM TpYGKW) NpeBsiwEeT wHeTepean ot 14,0 oo
14,6 MM, TO TAKYID TRYDEY HE MCNOMNBIVIOT.

TpySiu copapwar ot 200 no 1000 Mr copBeHlTa B 3ABMCMMOCTH OT NNOTHOCTH copbenTa (0BBIYHO oKONo
250 mr nopucToro nonMMepa, unw 500 MryrNepogHoro MonNexkyNAPHOTro CHTaE Wnk rpadMTMPOBaHHOMD YInepona).
OnA yoepwaxua copbenTa B TpyDKe MCNONB3IYIOT CETHY M3 HEPKEBIOLWENA CTanW Ha auddyyanoHHoM KoHUe TpyE-
EM 1A NDOGKY M3 HECHMAHWIMPOBAHHOND CTEXMTORONORHA WANK BTORYIO CETHEY K3 HEDHMABSKOWEHR CTANK Ha DYrosm
KOHUE TRy ORI,

5.2 Kpsiwkn ana copbunoHHkIX TRYGoK

CopBUWoHHibE TRYEHH DoMsHs! GbiTh MEPMaTHYHO 3AKPLITH NP NOMOLLIM METAMNASECKIAN HABHHYMBI0LL|MX-
CA EPEILLEE C NOKPETHER M2 nondTeTpadToparuneHa (TTTE3).

5.3 Kpwiwkw gna copBumoHHeX TpySok, Henonkayemsie npy otbope npob

Oy aroHHAaR KDGIWES aHANOMYHE YE3IaHHLIM B 5.2, 0OHAKO NPK 88 MCNoMNEI0R3HAH BOIMOMNHD Nona-
Oadne napos NOC yepas MeTannWiecsyio CaTky, 3P hekTUBHAA NNoLLL AN KOTOPoH DyOeT TAKoH e, 4To W nong=
pedHOe CauRHbe TRVEKK,
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B HexoTopRx MOOENAK KPRILLEK NOCNE CeTKH YCTAHOBMNEHA CUNMKOHOBaA MeMEpaHa.

54 MNpeuHaHoHHBIE WNPH LI

LWinpuy, emectisocTen 10 sMen ¢ uesol genedds 0,1 MK, rasoHenpoHrUASMBHE WNPWL BMECTHMOCTEID
10 wEN © UeHoi AgnaHKA 0,1 MEN W ra30HENpoHHLEEMuIA LWNPWLY BMECTUMOCTRIO T MN ¢ ugHol genedina 0,01 mn.

5.5NazoBeIA xpomaTorpadg

330BLIF XpOMATOrpad: © NNESMEHHO-MOHAISUMOHHBIM (TTF), DoTodoHHIaUMoHHEIM, MaCC-CNeKTROMETDH-=
HECKAM MK ODYTHM NOOX0QALMM OeTexTODoM, NOIBoNAKLLWM 0EHADYKWUTE BBgEeHWE 0,5 HI TONYONa NpH OTHO=
LEHHK CUMHaN — Wy He Medes 5.1, KanunnapHan konoska 0onyHa obecneyiBars paigenegHHMe aHanuTos oT
O PYTHXN COROHHEHWA.

5.6 YerpodcTao gnA TEpMUYECEOH OecopBuMM

YoTpofcTao AnA TepMUHEckol gecopbuny, NpegHaIHa4%eHHOE ANA NPOBEOSHMA JBYXCTAOHAHOA TEpMHMYEC-
K0l gecopbun copbunonHe TpyDok M neperoca fecopbupoEaHHLIX NAP0B B NOTOKE MHEPTHOMD ra3a B rasgxpo-
MATOrPaPHYECKYI0 CHETEMY.

B cocTas THNUYHOND YCTRORCTEE BXOOWUT OBpHaTEN: ANA QUECAUMK copBUMOoHHBIX TRYDOE BO BREMSA MX
HArpeaa W 0OHOBPEMEHHDNR OTAYEKA C NOMOWLID MHEDTHOMD rada-HocKuTanA. TeMnepartypa M BpemMAa aecopbiuu, a
TAKKE PACKOQ rA3a-HOCHTaNa PEryNARYINTCA. Y CTPORCTEO J0MMHD TAKKE BENOYaTeE B cebf JononHUTensHbe
AMNEMEHTEI, TAKAE K3K YCTROACTEA aBTOMaTHYECKDH 3arpy s TpyDok anA oTiopa Npoh W NpoBEDKM YTEYEE, OxXIEm=
OABMYH NOaYLLEKY B AAHAA NEDa0adu 0N8 KOHUSHTDMDOEaHWA JecopbrpoaarHoid npobe (ca. 8.2). Decopbupo-
BaHHYID NpoBY C NOTOKOM r333-HOCHTENA HANPARNAKT B KANANMIRRHYID KONOHKY raloacrs xpoMaTorpada Jyepea
Nogorpeaassyso rasosyio MardcTpans.

57 Yerpodcreo ana NpUroToBNeHHA copBumoHHLIX TpYBOK ANA rpagyMpoBEM METOOOM BESOEHHMA
B HHX MMOEOCTEH

Ana nogromossy copBuMoHHBE TRYDOK ONA rpagyypoBEM SONYCEAETCH MCNONBI0BaTE obeMHOE YCTRORCTRD
BEOOA FAZ0ROMD XpoMaTorpadia, KoToRpoE MOMET GbiTe COCTABHOW YaCTRI FEI0B0ND XpOMaTorpadia MnM MoseT
Gl Th CMOHTHPOBAHD OTOENEHO. JIHHAA ra3a-HoCHTENA QOUKHA OCTaRaTECA NOOCOSOHHEHHOR K YCTROWCTEY BEO-
na. KoHCTPYKUMA yCTpORCTES BEOAA QONKHA WMETE BOIMOMHOCTE NOGCOEONHEHHA K HEMY NPKX HEOEX00UMOCTH
TpyGrn gnAa othopa npod, M YNNOTHEHWE 3TOMD CORQMHEHHA OCYLLBCTENABTCA C NOMOLLYLI0 KONBUEBOTD 3aMuma.

6 MNogroToBka copbUMOHHLIX TPYDOK

MNepen kakasLiM oTEopoM Npob copBuMoHHER TRYDEM BElOSDEMBAT NPH TEMNEQaTYDE, PABHDH TEMNEDATY-
pe gecopbuuin, NK HEMHOMO npesswanyed ae (cM. npunoxesa D), kax npasuno, B Teqente 10 MuH npu

pacxoge raza-HocHTend He Mekes 100 smniuud. NoTor raza-HocuTens gonseH BeiTe HaNpaBneH B CToOpoHY gQud-
Y IMOHHOND KOHLE TRYEKA ONA NpegoTepauaHHA NOETOPHOMD JarpAaHeHna copbeHToR. ARANUIMDYIOT NOOroToa-
NeHHBRE TEYBKK, YCTEHOAWE O0bIMHEIR DERIM XD0oMaTOrpadiueckoro aHanKaa, ona NonywaHMa ¥enocTorD Noka-
JAHKA C UENED NOOTESMMOEHHA TOM, 4T0 TEPMUYeCKan OecopSumna NpY XONOCTOM ONBITE HE3HaYHTENLHa. Ecrn
YPOBEHE XONOCTEIX NOKA3AHWA HENPHEMNEM, TO NOBTOPRIOT Npouaaypy nogrotoskd Tpybok. Mocne nposeaeHua
aHanuaa Npobs TPYEKY MOKHD MCNONEIOEATE NOETORHD ANA oThopa apyroi npobel. OgHakD BCnK Nepan NoaTop=
HilM MCNONEISRAHWEN TRYDOK NPOXOANT OOCTATOMHEIA NEDMOT BRSMEHN MNK TRYDEM HAMEYIETCH KCNONLI0BRATE
AnA oTGopa QpYTHY BELWECTE, DEKOMEHIYETSA NPOBEDHTE AHAYEHKE KONOCTOMD ONeTa. TpyGHW repMeTH4YHD J38K-
PRIBANT C NOMOLW LD METANNWYECKNY 3I2BHHYHBANIUMKCR KpbIWeE C npoknagranmd 13 NTO3 1 XpansT & repae-
THYHOM KOHTEAHEDE.

MpumrmeyaHnne— YpoBsHs XONCETEIY NOEA3SHWA GMA COPOUMOHHOE TRYDRM CHMTAKT NpHEMMEMEIN, BENK
MUEOLWANH MELLAEILME NHE0E CoCTAaRnAKT Ha Bonee 10 % AROWANEE NMKGE SNA GHArRMToe,

7 OTBop npob

Brifbupaior copbumonHys TRYOIY(H), NoaxonAnyio(ua) anA oTHMpasoro CORIUHEHUA WA CMBCH COBMHE-
HHE. MHDopMauMa o COOTESTCTEVHMUMX TRebopaHMAM HaCTORLLEND CcTavgapTa copbaHTax NnpreBegeHa s Tabnuuax
T W 2 unpunoserne B.

HenocpeacTeedHo nepea Hasanom oTéopa npob ¢ MaprupoBaHHOND KOHUE TRYEKA CHUMEI0T KPBRILLIKY, MC-
NONBIYERYIO DNA XPaHEHMA, W 3aMaHaioT 82 QAhEyIMoHH0R KpeIKc. YBewgaioTea, uto Anddry 3MoHHa A KpkILWKa
BCTARNEHA KaK CNEOYaT i 4TO Ha OpYToM KOHLE TOME WMBETCA KpbILLKA.

Mpu oTGope npod Ha pabodves MecTe TpyDKY (M) pAIMEWaKT B 3048 ObxaHKUaA. [Mpd ordope npod B npodaeog-
CTEEHHOM NOMEMEHHH BelEMPaNT COOTERTCTREYHHUEE (DHECHPOBaHHOE MECTO ANA YCTaHOBKK TRYGEM, npr oThope
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Npod BOIOYXE ISMEHYTEIX NOMEWEHHA MECTD — B CoOTEETCTEMM ¢ MCO 160001, PekomeHgaumH no ewBopy
secTa oThopa npod atocdepHorD BO3OYXa 1 3awuTe npod oT HebnaronpHUATHERX NOrogHER YCNoBMA NPUBE S eHE
B nprnosesdid A W [1]. Tpy 3TOM YYHTHIEEIOT TP OCHOBHBLIX NADaMETPA: CHOPOCTE NOTOKA BOAMYXA, JALWTY OT
ocCcagkos U BezonacHocTe. Bonee nogpobHan MHMOPMaUMA NpUBEOEHA O3NSE8 No TEKCTY, 3 Tae B A5 (npuno-
HeHHe A) M [1].

Tpyber gna oToopa Npod IKCNOHWDYIOT B KOHTRONMDYEMoH BO3OYIWHOW Cpaae NP YCNoBMHM, YT CHOPOCTE
Haberanwero NoToKa COOTRETCTEYET yCTaHoRNeHwoMy Tpefoaadmo. B cnyyas MCnonsaosaxuA TpyGoK, yrasau-
HbIX 8 5.1, C HPBIWEAMH NG 5.3 CKOPOCTE NOTOKS HE OHAZLIBAST BNWAHMA. [MpH HCNONLIOBAHWE OPYTHX YCTPORCTE
BOIMOMHE! OTAMYHBIS OT BLUSNEDEYHCEHHEE TPEGoBaHWA, BENKOHAaA TpeboBaHHE K MUHHMANEHOA CROPOCTH
BETEE.

CHOpOCTE BETPE MOMHO HIMEDATE KOCBEHHD, T.E. CDEOCTES MaMapaHWA cHopocTH BaTpa medaa 0,007 mic
PEOKD MCNONEIVIOTCA Ha NpakTHEE. [ToNsIceaTeNs CTAHOAPTA TAKKE JOMHEH YYUMTEBATE BOIMOMHOE BENHAHKE
GonNeLLKME CHOpOCTER BETRE (Gonee 12 Mic), ND XapakTepKCTHEAM KOTODBIX HE MMEETCA HHROPMaLAiA.

PeroaHayemos Bpama SKCNoOHMpoEaHKA onA NOC, BKnoYaHHEX 8 06NacTe NPAMEHEHIWA HACTOALLBMD
CcTasgapTa, COCTABMNAET 8 4 NpH MOHWTODHHME Boagyxa paboued 30HE! M YeTeIDE HEOENH NPM MOHHTODHHIE 3TROC-
GEepHOND BOIAYXA M BOIOYES ZaMEHYTEX NoMeweHrHA. Boamoxed oTfop npof 8 TEYEHME MEHBLLIKME NEPpHUOaoE
BpeMaHd; MaHee 30 MidH — ONA MOHWUTODKMHNE Boagyxa pabodvei 30Hs M MeHEe OOHOW HEOENW — ONA MOHWTO=
[HHE BOATYRS IAMEHY TR NOMELEHHEA M aTRMOChEDHOND BO30YNE & CODTRSTCTRYIOLLAM MEMEHSHHEM NONYYEHHO-
Mo QUANA0Ha 3HaYeHHH Maccopod KoHUeHTRaUMK. Hanpuwep, on\ NpoacnEUTENsHoCcTH oTGopa npod 4 4 aMana-
A0H IHAYEHWA MACCOBOHA KOHLUEHTRALWK COCTARNAST NprinuaMTensHos ot 0,004 oo 200 srim2,

MpuredadHda— JHanazoHs 3Ha49eHHE MACCOBOH KoHUSHTRAWMWE, NpHEsiaHHBEE B pazgana 1, AnA speMaqi
SECNOHAPOBaHMA B 4 W YeTepe HEOensd, He ABNAKTCH COHOIHSYHEIMN, T OHM 33BKMCAT OT THNa copbedTa, paznuyHbLiE

CEOPOCTER normawsqsds npy otbope npab guddyvadoHHEM METOA0M B YEROBME NPMMEHEHKA.

B vasane orhopa npol dukcpyioT Bpes, TEMOEBpaTYpY H atMochepHoe gasnesde. Mo oxoHYasud oTiopa
Npod NOBTORHS UECHPYIOT AHAYEHWA BREMEHK, TEMNEDATY PR M aTRMOCDEDHIND DaBnaHHA.

Auhchy IMOHHYI0 KDLILLIKY Ha TRYOHE 3aMEeHAINT KPLILLKOE, MCNONL3YEMOoR QNA xpasesnA, i Tpy DKy repuma-
THYHO JaKpeIBa0T. TpyEKd MaperpyioT Eas ol TpyDKe NPHUCEaUBaT HHOWBMOYaNsHER Hosep). MNpy Mapipos-
KE TPYOOK HE MCNONBIVIOT KDECcKH W MapRepel, COOepMALLKE DACTEORMTENK, 3 TAKKE NPHUENEMBANWKach DHpm.

Ecnu aHania npof e Bynet nporaseaeH B Tevers Gnikadiwmx B 4 nocne otfopa npod, To MX NOMELLLAKT
B YACT R BG83 NoKpsITHA CXNakJaaMelii MepMETHUYHEIR KOHTRFRHED W3 CTEKTE WNK METanna.

Ecni HeobxoWMMo NDUBECTH COO0SEaHHE aHANKUTA K ONPaaenaHHbIM Yonoauan (cu. 9.1), To 8 xone oTho-
pa npob NepHogUYEcK PErHCTRWEYIOT AHAYEHUA TEMNEPATY PRl BOJNYXE W aTMOCHepHOMD OaBNEHUA.

AnAa NoAroToBKW XONOCT kX NPOE HCMONEIYIOT TRYOKRK, MOBHTUYHEE TRYOKAM, HCNONBIYEMEM MR oTGopa
npoh NOC. Ha secte omiopa c 2THMK TpyDEamy oBpalyawTcA Tak e, kak ¢ TpyBkam gna otdopa npob, aa
HCEMOYeHHas camore npouecca oTbopa npod. Mpk othope xonocTeix Npod BMecTo A YIHOHHEIX KPEILLEK
HCMOMEIYVIOT KDBILWEM BNA X0EHEHKA. ITH TRYDKH MADHEPYIOT KaK XONOCTe NDobk.

8 MeToguka

8.1 Mapkl GeaonacHOCTH

B HacToAweM CTaHIApTE HE NpHBEOeHE TReEoBaHMA BeIonNacHICTH, KOTOPEIE CReayeT cobmogaTs npy ero
npyseHeHry. NoNEI0OBATENE CTAHAAPTA HECET OTBETCTEEHHOCTE 38 paspaboTy CooTBeTCTRYIOW X Mep Geaonac-
HOCTH M OXpaHBl 300P0aLA C YYEToM TpebosaHri 3aK0H00aT eNbHEIX AKTOR.

8.2 ecopbumMa ¥ aHanua

8.2.1 JecopBuma

CopbumosHyio TpyGiy NOMELLSOT B YCTPORCTED ONA TEpMUYEcHol Aecopbuma. 113 TpyGxW yaanawoT so3gyx
B0 HADEHAHKE NONYHEHWA HEBEPHEX NOK3IAHKWA XpoMaTarpada, B0AHUKAOLKE BCASOCTEME TERMASECKOrD ORME-
NEHUA CopBenTa N HENoOEHNHOA daakl, MCNonEIYeMod NpH razoecH xposartorpadgun. 3ares TpyDry Harpesa-
T AnA gecopGuyry Napos OpraHdYeckry COSaMHeHnn, NoNagaluWy B rasoesl xpomaTtorpady 8 NoToke rasa-
HocuTanA. NoTok rasa-HoCUTENA JoMmEeH BhiTe HANPaRNaH B CTOPOHY OuwpdiyanoHHOr KoHLa TpyDHK, T.8. Mapen-
pOBAHHEN KOHBL TRYBKW QomieH BeTe pacnonomwes y BX04a B KONoHKY razoeoro xpomarorpada. Obwiyso ana
OAOCTHEEHHA ONTHMaNEHOW 3dpeTREHOCTH gecopbuyWn pacxo rasa, NpoxXogalwend Yepes TpyoKy, JOMKEH Co=
cTaenATe o7 30 go 50 mnivue. Bo apama Npogyer CTapaoTcA CHUAWTE 40 MUHWMYME Hanpesa ue TRy G,

&
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Mpuwmewadira 1 — Mpd NepeoHaYansLHORA NpoayeEe copbuMoHHOR TpyExK (BMECTHMOCTE 0T 2 0o 3 Mn) gns
MONHOFD YOANEHHA M3 HES BO30YEE MCNOMEIY0T O0LEM HHEPTHOM ra3a, 2 10 pas NpessillasWLEMA BMECTHMOCTE TPYDRK
(T.e. ot 20 oo 30 Mn). OgHaso nps npUsaHaHdE CHNEHD MgpodiineHelx COpOeHTOR B0AHHKAET HEOEROAMMOCTE HENCNL-
oeaHMs DOnbWwears 0DeaMa WHEPTHOM FE38 C UeNbH CHUEEHWMA COOepHaHvs copiupoBaHHOre BOOYXE W BOOK BO
wabeande 0b6pa30BaHMA NEAE, KOTOPLIA MOMET NPUESCTA K GNOKMPOBEHAN CHNIEOSeMOl NoBYLLIEA.

Mocne pecopbupoBaHua razoobpaasan npoba 2aHuMasT 0BbLeM B HECKDNBED MANMUNUTROR, NOITOMY Mé-
PE0 aHAMNWIoM HA KANHUNNADHOM razoBoM Xposarorpadie BamHo NpOBECTH NPeaBaADHTENLEHOE KoOHUEHTPHPORS-
HHME. 3TO AOCTHIABTCA HCNONLI0BAHMEM HEGONBLUOH BTORHYHON OXNaXIAEMON NOBYWKM ¢ copBeHToM, NPOUecs
OECcopGUAN B KOTODOH MOXHD NPOBECTH OO0CTATOUYHD BuICTD NP HWIKOM DACKO0e (MaHae 5 MIVMHH] ONA cRane-
HMAA K MAHAMYMY YILADEHKA XPOMATONRagyaueckors NUKa 1 NoNYYEHUA NHKSE, CPABHAME C NMEEMIA, NonyYas-
BAEIRM HA KSMNHINADHOA KONOHKS, ANLTEDHSTWROA NpE0EARHTENEHOMY KOHUBHTPHDOBAHWID MOMET BTk HCNON:-
ACBAHME NYCTOH BTOPHYHOR A0BYVILEM NKD0 NOBYWHM, COOSP#aELYEHA HHEDTHEIA MaTEpHan, TAKON KaK CTEKMAHHEIE
LADHMKM, OQHAKD TAKWE NOEYLLKA HBOBX0AMMO OXNaNAATE 00 TEMNEPaTYPEl HUME MHyC 100 °C. Tamone BOamMom-
HO BREOEHME gecopbrpoaan o Npobsl HANDAMYID HA BXOO XpoMaTorpada (0oQHoaTanHan gecopbuuMa), rge oHa
Gyoet pachoryoHposada. B nocnegsen cny4as HeoBXoHMo HANHYHE KONOHKE C BECOEHM Dai0BbiM OTHOWE-
HHEM [HanpHUMep, TONWHMHE NNEHKKW — 5 MEM, BHYTRPeHHWH guametp — o7 0,2 oo 0,32 ms) U yoTaHosneHue
HAYANBHON TEMNBPATYDR HHHE OKPYHIIOLEEA.

(P HEBOIMOMHOCTI YCTAHOBKM BTOPHYHOR OXNaMIaaMoi NOBYLIKA ¢ copBeHTomM M, BCNu ONA Nnpeasapia-
TEMLHOMD KOHUSHTPMPORAHIAA SHANKTA MCNONEI0EAHE TEMNEDATYRA KPUODOKYCUDVIOLLLEND E3NUNNADPa HAHKE HYNa,
TO Neped NpopefeHies Jecopbuuy goSHBakTCA NONHOND YOSNEHHA BOOL M3 TpYEKRK ¢ npobod Bo wabexaHve
0fpal0saHKA Nbaa, BNROKMPYIOLWErD K3MNWNNAPHLIE TRYOKK 1 OCTAHABNMBAIOLLEND NPOLEc TEpMUHEcKoR aecopb-
LA

Mpuumedadwe 2—py HEB0IMOKHOCTH YCTAHOBKW BTOPWHHOW CHNSH0I8MOE NOBYLLEM W NPA MCNanL308aHHM
OiTHManeHoro packoga ot 30 80 50 mnivdd HEohxoOuMo RpE pAGOTE C HEMWAMAPHEMKA KDROHESMHA BEICOROND paspalus-
HUA WMaTte KoathdmyuenT ganadus notoka of 301 go 501, Tamdm obpasou, aaHOSTAnHaA TEpMHYEcEas nacopbyWs
MOMAT NPHBACTH E CHEHEHMED YYBCTEHMTEMBHOCTM.

Yonoeua gecopBuMy BeSUpanT TakumM obpasos, YyTobe NPoBECTH NONHYID JeCopBumwo va TpyDKd ¢ npoSol
W YTODE NPH HCNONBI0BAHWK BTODHYHON NOEYILKEA HE HABMOZANoCE NOTeps NPobel. Janes npUESIeHsl THNMYHEE
YCNOBWA Becopiume.

=TeMNepaTypa gecopdumMy — ot 250 "C no 325°C;

= BpEMA JBCopOUMM —oT 5 g0 15 MK,

- pACKOD NpW NPOBEOEHUM ecopBukKy — o1 30 00 50 MIVMUH;

= MAHAMANEHAA TEMISPATYDa OXNaMIaSMoR noaywKn — ot 20 °C go muHyc 180 °C, B 3aBUCHMOCTH OT
THNE OXNAKIASMON NOBYLUKA;

- MaKCMMAanNkHaA TEMNepaTypa oxnaMaaemon noBywhd — ot 250 °C go 350 *C;

= CopBeHT, HCNONBIYEMENR B OXNa¥Ia8M0R NOBYWHEES, — 0BbIMHO TAKoH e, K3k M 8 Tpybrax, Maccod ot 40
oo 100 sar;

= FA3=-HOCHTENE — FrandH,

= KoADHMUMEHTE paiieneHne — E03dPULMeERTR paj0eneHHa NoOToKa Mexoy TPYORDR C npoBoi W BTOpHY-
HOH NOBYLWKOH W MEXay BTOPWYHOR NOBYLLKON W aHaMTIYecKO# KoNoHEDH (8CnM TAK0EaR NPHMEHRETCA] DOMmH=
Hbl BHOWDATECA B 3ABHCUMOCTH OT OXMOaeMOre congpwanuA [TOC B aoagyxe (B COOTEETCTEMM C MHCTRYKLWaHR
HIroTOBMTENA YOTPORCTEA ANA TEPMHYEcKDR gecopBumm).

Mpuuadadua 3 — Tesnspatypa AsCopbuMK 3ABHCHT OT EOHEPAETHOM BGHAMMTE W MCRONEIYaMOra copbaHTa.
MakcHMANbHEE IHEYEHHA TEMBEPAaTYPR Qetopbuwe AR oThSnbHEE COPOSHTOE NpUBedaHs B NpMnosanmas & w G
BropwyHblE WM TPRETHHHLE NETYHHE SMUHE W HEEOTODRE NONUTANOREHHPOEAHHEIE COANWHEHWA G OOHUM MMK OEYMA
ATOMEMEK YINBPoOa, 8 0Co0eHHOCTH BROMACTRIE COBOMHEHMA, B SHY CB0SA NOTEHUMANEHOR TEpsMUYScksd HecTabune-
HOCTW MOMNYT DA3PYILIETLEA NOO BO3NSRCTEMEM TEMNEPaTY P

8.2.2 AHanua

¥CTaHaENMEAINT TEMNEPATYDY NOToKa Npob (TeMmneapaTypy MMM NEPENaYM ) OOCTATOYHO BiCOKOA, YTODH
HE DONYCTWUTE KOHASHCALNW AHANKMTA, HO HE CRMWHKOM BRICOK0H, YToDkR! HE BRIZRATE paznoxeque. [lNa aHanuToR,
KOTOPEIE NETYHHE HACTONLED, YTO NPK TEMNEPATYDE OKDYHaIOWEA CPEOLI HAXOAATCA B BOAOYXE B NapoBoH dhade,
ofbi4H0 TREEYETCA TEMNERaTYRa NOToRa HE Belwe 150 *C. OoHake ONa HEKOTODEX THNOE NPHME0DOE MOMET NOTpE-
GoRaTECA Bones BECOKaR TEMNepaTyRa.

MascERE xposaTorpad roToaAT Kasamaay NOC. [p9 aToM MOoryT NPUMEHATECA PainWyYHEeE XpoMaTorpagim-
YECHWE KONoHKM. BuiBop KONOHKK 32BUCHT OT NPUCYTCTEMA PAANMYHELD MELUAKLWY BEWACTE B aHANHIWDYEMOM

13288 T
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Boagyxe. DBRYHO MCNONBIYIDT KONOHEK M3 EBAPUEBOTs CTEKNa passepasit 50w = 0,22 Mu © TOMNWMHOE NNeHKM
HENOOEHMEHOA dhasl u2 guseTincHunokcasa ot 1,00 5 mes nubo konoHEol onuHoi 50 M co cTaykoHapHoi daaoi
crnegynilert coctTasa: T % uwanonponuna, 7 % dedona, 86 % mMeTHncunokcaxa. ¥YocnoBrMAMK XposMaTorpadgupo-
BAHWA H3 ITHX KONOHKAX ARNASTCA DE¥WM NPONpaMMMpoaaHHA Temnepartypel o7 50 °C oo 250 °C co cRopocTIo
Harpeea 5 "C/MHH C NepBEoHaYansHoN BelgepsEod npu Temnepatype 50 °C B Tedanwe 10 muH.

KanunnapHan KonoHES 1K, NpegnovTHTeNBHEE, ONUHHEIR HENOEPEITEIA CHNaHAIMDOBEIHHEIR KANKNNAD M3
EBAPUEROND CTEKNA JOMEHA NPoX00HTE Y8 0ed NWMHWKD NegenaqH ot yCTPORCTEa ANA TepMUYeckoi gecopbunn oo
razoBRoro XpoMaTtorpada Takus obpason, YyTobkl oHa pacnonaranack KaK MoEHD DNWKe B CophenTy oxnaknas-
MOA NORYLWEW NUED K3k MokHD Bnuxe K TpyDke B cny4as ogHoatanyol gecopbuun. BuyTpeHHas TpyDEa QonwHa
GbiTh MHEDTHOA M 28 «MepTBLE D DEBEMEl ONMHLL BETE MAHUMANEHE. Ha BXOOHOM WHNK BRXOOHOM OTESDCTHH
BTORHYHOW NOBYWEN [ECNONAaramnT pajgenasuni knanad chpoca. Ha BeX0gHOM OTBERCTHA NOBYLUEHM Mo pac-
nonaraiT nubo y exoga, Mbo y Bexoaa NMHWK nogadqu npobel. KoadduyMeHTel J8NeHHa NOTOKOB 3aBHGAT OT
YCMOBEHA NPAMEHEHKMES.

Mpuueadadne — Huawe aHaeHMA KosBhuUMeHTOR PAINenaHMA NPUMMEHRAOT ONA MAMBREHWA B ATMOCEep-
HoM Boanyxe (0bkMeo o 131 oo 10:1) ¥ BoAOYxes JAMEHY TR NOMEWEHHA (00440 0T 131 go 20:1); BRICOKME IHBYEHWA
EoadhMUMeHTOR PAINSNEHUA MCNOALIYVDT ANA HAMepaHWA B Boanyxe pabousid 20Mel (00sqHe ot 100:1 go 1000:1).

COOTEETCTEHE BPEMEHN YOEDAMBAHWA, NONYYEHHOND HA OTOENEHOR KONOHKE, HE QONHHD BeTe: 8QUHCTREH-
Hibikd KEMTEDHER MAeHTHEMKALMK koHkpeTHOrD MTOC.

8.3 MpagyvpoBKa

AHANWIMPYIOT KE#OVID CopBuMonHyse TpyDBEy OnA rpagyvpossd (cad 4.6 unu 4.8) nocne TepMird4eckon ga-
CcoOpBUMK C NOCNeOyIILWIMM rasoxpomMaTorpadyeckii SHanMaok.

CTpoRT rpadydpoBcYHbE rpady, OTENagsEan No ocK opOWHaT norapidMisl NNoWaned NELOE aHanvTos C
YUESTOM NONPARKK HA YPOBEHE XONOCTRIX NOK3AZ3HWA B 38BMCAMOCTH OT JECATHUHOD NOrapudmMa Macckd aHanuTa
B MWKpOrpaMmMa B copbuxosHol TpyDKe ANA rpaayrpoaKy ¢ BEEAeHHEIM rPaayWPOBOYHEIM PACTBODOM (CM. 4.7)
WK rpagyvpoBoYHol rasceod caecsrn (ou. 4.5).

8.4 OnpegeneHie cCoOOepRaAHMA aHaNKWTa 8 npobe

AHANWI pRANsHEE W XONOCTEX NG NPOBSOAT COrMacHs METOOWEE, NPUBEOeHH0R B 5.3 gnA CopBUMoHHBIX
TRYyGOK AnA rpagydpoBkl. OnpegenmoT NRoWank MEES W No rpagydpoBodHoMy rpaduy onpenenaioT Maccy
aHanKTa B gecopbupoeaHHol npobe [9].

8.5 Onpepenexdme ahpakTHEHOCTH OecopBUMM

HPDEHTHEHOCTE ABCOPELMKM NPOBEPAIDT NYTEM CPABHAEHWA XPOMATOrpaUUBCKOro CrHana ot copbunom-
HOiA TpyGKM ANA rpanyypoBky (oM. B.3) C cHanom, nonyyaHHsM NpW BEEOAHIAN LWNPULEM aNHKBOT rpagyupo-

BOMHLIX PACTESDOE MNH FPASYHPOBOYHENX MA30BLIX CMECER HENOCPEOCTEEHHD B XpomaTorpadr. Ha ocHoBaH9mK
NOMy4YeHHBX JaHHEX CTPOAT BTOPORE rpanynpoBoYH R rpadpue (3a8MCMMOCTE MNOLLAAM NWKE OT MACCK! aHanKnTa)
avanorwyso 8.3, HO ONA pacTeopoB (oM. 4.7) nMBo cueceld (cu. 4.5). MNpagyvpoBoYHBR rpadur gomseH SeiTe
TAKMM ¥, K3K NONyYeHHER B 8.3, 3dquPesTUBHOCTE 0acopiuMM ONpefenaAmT KaKk YJacTHOS OT OS8NeHWA OTENHKA,
NOMHEHHOND NPK asannae copSuroxHoR TpYEKK ONA rpagyMpoBKM, Ha OTENWE, NONY4eHHEF NPW BEEOEHMK rpa-
OYWPOBOHMHOMD PACTBOPA HENOCPEOCTEEHHD B XpoMaTorpad. Ecnn apipekTHEROCTE AacopbilWi COCTABNART Ma-
Hee 95 9%, To HeoBXOOMMO CoOOTEETCTEYIOLEE MIMEHEHWE NADAMETROE OecopDLMI.

HexoTopble MOOENH YCTRONRCTE TEPMUYECEDH Jecopdumy (TepMoaecopBepon) HE HMEKDT NPHCNoCobne s
ONA HENOCPEACTEEHHOIND BEOOA MAOKOCTH © NOMOLWELD WNpHUUa. B aToM chydae, a TaKKe B cNyyase, Korga e
TpyGKH BEOOAT MPa0yMpOROHHYKD rA30BYI0 CMECk, MMPEKTUEHOCTE JeCopOUMd NPOBEPAKT NYTEM CPABHEHHA
MPagyUpoBOYHOID rpadsika aHanHuanpyeMoro sewectea (ca. 4. 1) ¢ rpadusom H-réscada. OTHOWEHWE TaHrgHca
YIMa HAKNOHA MagyHpoaodHore rpadvea aHanradpyemMors BeLWECTaa K TaHreHcy yrna Haknoxa rpaduea ana
H-rBKcaHa QOMEHD PABHATLCA KOMPULNEHTY OTKNMKE ANA JAHHON BeWecTea. KoadpuyresHTel OTHNMKOB Opy-
MHX BELLECTE MOoryT BiiTe NDUENMKEHHD BEMWCNEHE B 3aBMCHMOCTI OT YHCNa 3Wpe THRH X aTOMOB YTHepoaa
[1]. ECNM OTHOLLEHWE TAHMEHCOE YINOE HEKN0HAE MPadyMposoYHEY rpadME0s oTNWYARTCA OT Ko3dEDHUMeHTa oT-
KNHEa Bonswe Jes Ha 10 %, HeobxoaHa0 COOTEETCTEYIOWEE HAMEHEHWE NAPaMaTRoE fecopBuMM.

8.6 CHOpOCTE NOrNoWeHWA

Ava4eHUA CHOPOCTER NOMOWaHHA, NpHBaaaHHEe B Tabnuuax 1 1 2, coDTRETCTEYIOT TpyEKam ¢ pasMmapanu,
YCTAHOBMNBHHBIMIA B 3.1, NPH YCNOBMK MCNONBI0BAHWA AMOPYIMOHHOH KDRILKY Baa membpane (cMm. 5.3).
B cnyyae HenonsaoBaHna ToyOok © apyrHMi NapaMeTEamMa3 CRopocTe NOTNOWEHWA ONEEegenamnT B COOTRETCTRHM
C TpetosaHrAmME [10]« [11].

Mpwureyad e — CropocTs gnidyamoHHon NOrfOWEHHR MHBOrga 2aemcut ot Tena copbanta (oam. [1]).



