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YTBEPXKJAIO
I'naBHbIii rocyapcTBeHHbIH CAaHUTAPHBIA
Bpay Poccuiickoii Penepaunu
I. I'. Onmienko
6 vions 1999 r.
JlaTa BBenmenus: 6 centabps 1999 r.

OnpenesieHne XMMHYECKHX COeAHHEHHH
B OMOJIOrHYeCKHX cpeax

COopHAK METOAHIECKHX YKa3aHHH
MYVYK 4.1.763—4.1.779—99

O6acTh NpUMeHeHHst

Meroauyeckye yka3saHHs 10 ONpeAelieHHIO KOHLEHTPaLui XHMuye-
CKHX BellecTB B OHONOTHUECKHX CpeAax NpefHa3sHaYeHbl NI HCMONb30-
BaHHA B CHCTeMe roccaHnuaHagzopa Poccuu, B TeueOHBIX M HayYHbIX
yupexzaeHuax, paboraioumx B o06IacTH npodnaTONOTHH ‘H 3KOJIOTHH
4eJIOBEKAa, HAay4YHO-HCCIENOBATENbCKHX HHCTHTYTAX, 3aHWMAIOLIHXCA
BOMPOCAMH THIHEHBI OKpYIKaloLeH cpeabl.

Mertonnyeckue ykasaHus paspaboTansl ¢ Henbio obecreyeHHs KOH-
TPOJIA 33 COAEPIKAHHEM XUMHYECKHX COEAMHEHHHi H METAJUIOB B Pa3iuy-
HbIX OGHONOrMYeckMx cpedax (KpoBb, MOYa, Xel4b, BOJNIOCHI, JKEHCKOE
MOJIOKO) Yy HaceJIeHHsl, NPOXXHBAIOILETO B paiHoOHaX C MNOBBIIEHHBIM
YPOBHEM 3aTPA3HEHHS OKpPYXalolleH cpemsl.

B cOopHuke npencranieHbl 17 METONUK MO H3MEPEHMIO KOHLIEHTpa-
uuii 30 XMMHYECKHX BEIIECTB B OHONOTHYeCKHX cpexax. Meroauku oc-
HOBaHbl Ha MCMOJIb30BAHHH (H3HKO-XMMHYECKHX METONOB aHANH3a —
CHEKTPOOTOMETPHH, MOTEHIIHOMETPHH, FA30)KUAKOCTHOH H BLICOKO3(-
(ekTHBHOH XHUAKOCTHOH XxpomaTorpaduu, aToMHO-abcopOGUHOHHOI
CMeKTPOGOTOMETPHH.

H3nanne opuimanbHoe
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AHanu3upyeMbie BelieCTBA OTHOCATCA K Pas3jiMYHBIM KJaccaM Co-
€MHEHHIl: HEOPTaHUYECKHM BEILECTBAM, aPOMATHYECKHM YITEeBOAOPO-
JaM, CIIUPTaM, aibJerHIaM, apOMaTHYeCKHM aMHHaM, GeHoaM.

BxumioueHHbie B COODHHK MeTOAMYECKME yKa3aHHMsA pazpaboTaHbl B
cooTBercTBHH ¢ TpeboBanuamu 'OCTa 8.563—96 «Metoauku BBINOI-
HeHus n3MepeHuii», TOCTa P 1.5—92 «O6imue TpeboBaHus K MoCcTpoe-
HHIO, H3TI0XEHHIO, 0DOPDMIIEHHIO H COJiepXaHHIO cTaHpapro», MU
2336—95 «XapakTepHCTHKH MOTPEUIHOCTH Pe3ylbTaTOB KOJNHYECTBEH-
HOTO XMMHYECKOTO aHamM3a. ANTOpPUTMbI olleHHBaHuA», MU 2336—96
«BHYTpeHHHH KOHTPONbL Ka4ecTBa PE3YJIbTATOB KOJHYECTBEHHOI'O XM-
MUYECKOTO aHAIH3aY.

Meronuyeckue ykazaHus oxo6peHbl H PEKOMEHIOBaHbI KOMHCCHEH
[0 TOCYZapCTBEHHOMY CaHHTaPHO-3MHIEMHOJIOTHYECKOMY HOPMHPOBa-
Hu10 npu Munsapase Poccuiickoii @enepauuu.
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YTBEPXJAIO
I'maBHbli rocyapCTBEHHBIH CAHUTAPHBIA
Bpay Poccuiickoii @epeparmun
I. T. Ounienxo
6 uronst 1999 r.
MVYK 4.1.763—99
Jara BBenenus: 6 ceHTa6ps 1999 r.

4.1. METOIbl KOHTPOJIS. XUMHWYECKHE ®AKTOPbBI

I'azoxpomartorpaduyeckuii MeTOA KOJIHIECTBEHHOTO
onpeneJieHus aleToHa B OMocpeaax (Mo4a)

MeTtonmnueckue ykaszaHus pa3paboTaHbl B COOTBETCTBHH € Tpebo-
BanuamMu I'OCTa 8.563—96 «MeToaukH BHIMONHEHHA H3MEPEHHH» H
I'OCTa P1.5—92 «O6uiHe Tpe6oBaHHA K MOCTPOEHHIO, HU3IIOKEHHIO,
oGOPMIIEHHIO H COIAEPXKAaHHIO CTaHAapTOB». MeETOAHKa aHAJIH3a MeET-
PONOrMYeCKH aTTECTOBaAHA M obecneyuBaeT omnpeneseHHE aLETOHA B
Juana3zoHe koHueHTpanuii 0,01—0,20 mxr/cm3.

CHsCOCH3s Mon. macca — 58,08

JlumeTuIIKeTOH (aLeTOH) — OeclBETHas XUIOKOCTb CO crieudpHye-
ckuM 3anaxoM. Twm — 56,24 °C, Tnnaen — MuHYC 95,35°C. AueroH pac-
TBOPDHM B BOJE U OPraHMYECKMX PACTBOPHTENAX. ALIETOH — HapKOTHK,
OTHOCHTCS K 4 KJIaCCy ONMAacHOCTH.

O6mas norpeiiHoCTh METOAA ONpeeNeHus aueTona — 16,5 %.

CyumsocTs MeT0Oa

MeTtoaHka OCHOBaHA Ha NpPEABAPHTENLHOM BbIZETICHHH alleTOHA U3
61onoruyeckoro MaTepuana nyTem HarpeBaHHA 06beKTa H MOCHeEAyIO-
1ero ra3oxpomMaTorpapuyeckoro aHajiusa naporazopoii pasel.

H3nauue odpuumnansHoe
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H3MepeHHe KOHLIEHTPaLMH ALIETOHA BBIMONHAIOT METONOM ra3oBoii
XxpoMaTtorpadpui ¢ NJIaMeHHO-HOHU3aLIHOHHBIM JETeKTUPOBAHHEM.

OnpezeneHuIo He MELIAIOT 3TaHOJN, OEH30J M AP. apOMaTHYeCKHe
YTIIEBOROPOLbI, METHI3THIKETOH.

JnutenbHOCTh aHanu3a — 10 MUH.

Cpencrsa H3MepeHHii, BCIOMOraTe/ibHbIe YCTPOHCTBA, PEAKTHBbI

Ilpu BHINONHEHMH NPHUMEHSAIOT CIEAYIOUME CPEACTBA H3MEPEHMA,
BCIIOMOTraTelbHble YCTPOICTBa, MaTepHallbl H peakTHBbL. Jlonyckaercs
NpHMEHeHHe APYIHX THUMOB CPEACTB H3MEPEHHil, BCIIOMOTATENLHOrO
060pYIOBaHHA M XMMPEAKTHBOB C aHAJIOTHYHBIMH METPONOTHYECKMMH
XapaKTePHCTHKAMH.

Cpeocmea usmepenuii

Xpomarorpa¢ ra3zoBbliii ¢ NIJIAMEHHO-
HOHH3ALMOHHBIM JIETEKTOPOM
Becbl nabopatopssie BJIP-200

AHAJUTHYECKHE TOCT 24104—S80E
CexyHmomep «Arat» I'OCT 5072—79E
Muxkpouwnpuust MI-10 TY 5E2.833.106
LInpuubl METHLMHCKHE CTEKIIAHHBIE

BMECTHMOCTBIO 5 cM3 TY 64—1—378—83
Kon6b1 MepHbie BMecTiMocThiO 100, 1000 cm3  TOCT 1770—74E
IIunerku BMecTuMocThio 1, 5, 10 cM3 TOCT 20292—74

Bcnomozamensuvie ycmpoticmea

XpomaTtorpaduueckas KOJOHKA CTEKIAHHAA
JUIHHOHU 3 M M BHYTPEHHHM JHAMETPOM 4 MM

Bunyctunarop I'OCT 15150—69
PenykTop kucnoponHbiii TV 26—05—235—70
Mamepuans
I'enwuii B 6aiione TY 51—940—80
Bonmopon TexHu4ecKHi I'OCT 3022—80
Peaxmusst

ITonuatunesrnukoinb — 1540 Ha xpomaToHe
N-cynep ¢paxuuu 0,16—0,20 MM —
HenmoABIKHas (a3a A 3aMONIHEHUS
xpomaTorpadhHyeckoil KOJIOHKH

8
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AUETOH X. 4. TY 6—09—1707—77
Boaa nuctumnnpoBansas I'OCT 6709—72

TpeGoBanus Kk 6e30MacHOCTH

IToMeleHHe AJIs NPOBEJIEHUA W3MEPEHHH JI0JDKHO COOTBETCTBOBATh
TpeboBanuaM «IloXKapHEIX HOPM NPOEKTHPOBAHHA 3[AHHH M COOPYNKe-
auit» (CHulIl I1A-5-700) 1 «CaHHTapHBIX HOPM NPOEKTHPOBAHHA MPO-
MbliteHHbIX npeanpuatui»(CH-245-71) n CH n I1-74.

IIpu BeinonHeHun paboT AOIDKHLI ObITh COOMONEHBI MEPHI MPOTH-
BOMOXapHoH 6e30MacHOCTH B COOTBETCTBHU ¢ TpeboBanuamu I'OCTa
12.1.004—85 u npaBuna TEeXHHMKH ©O€30MacCHOCTH B COOTBETCTBHH C
I'OCTowm 12.1.007—76.

IIpu pabore Heobxonumo cobmomath «IIpaBuina no TexHuke 6e30-
MAaCHOCTH M MPOM3BOACTBEHHOH CAHMUTapHH NPH paboTe B XMMHYECKHX
naboparopusax», yrBepxaeHsl M3 CCCP 20.12.82 (M., 1981), u «Ilpa-
BHUNa ycTpoiicTBa H 6Ge30macHOH 3KCMIyaTalMH cOCYROB, paboTarowmx
NOA AaBleHHEeM», yTBepxaeHb! ocroprexnamsopom CCCP 27.11.87 (M.:
Henpa,1989).

ITpu pabote ¢ peakTHBOM cobmopaioT TpeboBaHHA Ge30MacHOCTH,
YCTaHOBJIEHHbIE IS paboOT ¢ TOKCHYHLIMH, €IKHMH M JIETKOBOCIUIaMe-
HaromMucs BeiecrBamu no F'OCTy 12.1.005—388.

Ilpu BLINOMHEHHH H3MEPEHHIH C MCTIOJIb30BaAHHEM Fa30BOTO XPOMATO-
rpada cobmopmalor npaBuia 3MEKTPoOE30NACHOCTH B COOTBETCTBHH C
I'OCTowm 12.1.019—79 1 HHCTPYKLIMH N0 IKCIITyaTaluy npubopa.

TpeboBanus Kk KBa/MpHKANMA ONEPATOPA

K BBINOJIHEHHIO W3MEPEHHIi JOMYCKAIOTCA JIHLA, NPOLIEAIIHE Ce-
UMaIH3aLHIo o paboTe Ha ra30BOM XxpoMaTorpade.

YcnoBug n3Mepennii

ITpu npoBefeHHH MPOLECCOB NPHIOTOBJIEHHS PACTBOPOB H MOATO-
TOBKH P06 K aHaJIM3y COOMOAAIOT CEAYIOLME YCIOBHA:

e Temmnepatypa Bosayxa — (20 £ 5) °C;

o arMocdepHoe aaBieHne 630—800 MM pT. cT.;

e BJIAXHOCTb BO3AyXa — He Goiee 80 % npu Temnepartype 25 °C.

BrinonHeHue M3MepeHHil HAa razoBoM XpomaTtorpade npoBOAAT B
YCJIOBHAX, PEKOMEHYEMbIX TEXHHYECKOH JOKyMeHTalHei no npubopy.
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IMoaroToBka K BLINIOJHEHHIO H3MEPeHHAH

Ilepen BbIMONHEHHEM W3MEPEHHH MPOBOJAT CleAylouue paboTsl:
MOArOTOBKAa XpoMaTorpaguueckodl KOJOHKH, NPHTOTOBIEHHE CTaH-
IapTHBIX CMeCeH, yCTaHOBIIEHHE TPafyHPOBOYHOM XapaKTEPHCTUKH.

IIpuzomoenenue cmandapmmuwix cmeceti

Jina nocTpoeHHs rpagyHpOBOYHOro rpaguka cobupaiotr Mouy, He
COZIEPXallyl0 ONnpenenseMblii KOMMOHEHT, ¥ FOTOBAT cepuio paboumx
CTAaHAAPTHBIX pacTBOPOB. Mcxoowwii cmandapmmubiii pacmeop ona 2pa-
dyuposxu: B Kojby BMecTUMOCTbIO 1000 cM3 BBOZAT MHKDOLUNPHLEM
5 mMm3 aiteToHa. BecoBoe comepikaHue aleTOHa B UCXOXHOH CTaHAapTHOMH
CMeCH COCTaBJIAeT (C YYeTOM TNIOTHOCTH alleTOHA H COAEPXAHHSA OCHOB-
HOTro BelecTBa) — 3,95 mxr/cm3. Cpok xpaHeHus — 3 4.

Ioozomosxa xpomamozpagpuueckoii KonoHku

XpoMarorpadrueckylo KOJIOHKY IMeEpel 3arO0JIHEHHEM HENOIBIDKHOH (a-
30H NMPOMBIBAIOT JMCTWIUIMPOBAHHON BOZIOM, ALETOHOM, BBICYIIMBAIOT B TOKE
MHEPTHOTO rasa. 3anoyHeHHe XxpoMaTorpaguueckoii KOJIOHKH HacamKoil MpoBo-
AT noz, BakyyMoM. KOHIIbI KOJIOHKH 3aKpBIBAIOT CTEKIIOBATO# H, HE NOIKIIOYas
K JETeKTOPY, KOHIMUMOHHPYIOT B TOKE Ia3a-HOCHTENA (Peis) C PacxofioM
30 cm3/mun mipu Temniepatype 200 °C B Teuenue 18 u. ITocre oxnaxaeHus KOJNOH-
Ky NMOKITIOYAIOT K JETEKTOPY, 3ANHChBAIOT HYJEBYIO JIMHHIO B paboyeM pexu-
me. ITpH OTCYTCTBHH MellAtoILMX BIMAHHIA KOJIOHKA rOToBa K pabore.

Yemanoenenue 2padyupoeounoii xapaxmepucmuru

I'pagyrpoBOYHYIO XapaKTEPHCTHKY YCTAHABIMBAIOT METONOM abcomoT-

HO¥i rpayMPOBKH Ha IPaJlyHPOBOYHBIX cMecAX alieToHa. OHa BLIpaXAcT 3aBHU-

CHMOCTb IUIOLLAM ITHKA Ha XpoMaTorpamMme (MM2) OT MacChl aLIETOHA (MKT) H

CTPOMTCSA 1O 5 CEpHAM CTAHAAPTHBIX PAacTBOPOB U1 rpamyHpoBku. Kaxmyro

CEPHIO, COCTOSILYIO M3 5 CTaHAAPTHBIX PAaCTBOPOB, TOTOBAT B MEPHBIX Konbax

BMecTMocTbio 100 M3, J{iist 3T0T0 B KaXKayro Konby BHOCAT HCXOIHOE Belle-
CTBO B COOTBETCTBHH ¢ Tabmuei. Cpok XxpaHeHHs — 3 4.

Tabnuua 1

CraHaapTHble CMECH VIfl YCTAHOBJIEHHS rPaayHPOBOYHOH XapaKTePHCTHKH
NPH OTIPEeIeHUH KOHUEHTpaLuy aieroHa (GparMeHT KAL)

Howmep cMecH a71s rpalyHpOBKH 1 2 3 4 5

O061beM HcXOnHO# cTaHIapTHOH cMecH
(3.95 MKr/cw), o3 051 1,0 ] 20 ] 30| 50

CopepxaHHe alieTOHa, MKr/cM3 0,02 | 0,04 { 0,08 | 0,12 | 0,20

10
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B xpomarorpadHyecKyi0 KOJOHKY 4Yepe3 HCMapHTeNb BBOAAT MO
5 cM? napora3oBoii mpo6bl KaXXoro rpagydpoBOYHOTO PACTBOPA H aHa-
JIM3HPYIOT B YCIOBUAX:

TEMMNEPaTypa TEPMOCTAaTa KOJOHOK 75°C;
TeMIepaTypa HCIIapUTeNs 100 °C;
TeMIlepaTypa AeTeKTopa 150 °C;
pacxoz ra3a-HocHTeNs (Tesus) 30 cM3/MHuH;
pacxo Bogopoaa 30 cM3/muH;
pacxol BO3xyxa 300 cm3/Mun;
HIKajia H3MEPHTEA TOKa 16 x 10—10A;
CKOPOCTb AHArPaMMHOIA JIEHThI 240 Mm/u;
BpEMA YAEPXKHUBaHUA alleTOHa 1 mun 15c.

Ha nomyyeHHOH XpoMaTorpaMMe ONpEAENAIOT ILUIOWAAM MHMKOB
aleTOHAa M MO CPeOHMM PE3YNbTaTaM M3 5 CepHii CTPOAT rPaiyHupOBOY-
HYI0 XapaKTepucTHKY. ['pamyMpoBKy NpoBepsaioT | pa3 B HEHeNO U NpH
CMeHe NapTHH PEaKTHBOB.

Ombop npob
OTt60p npo6 Moun B 06beMe 100 cM? NPOU3BOAMTCA B THIATEbHO
BLIMBITbIH CTEKJIIAHHBIH COCYA C MPHTEPTOH NpoOKOH. AHANM3 MOYH
MPOBOAHTb CPa3y WM XPaHHTh B XOJOAHIJIbHHKe He Oosee 124 mocne
otbopa npobsi.

Bomosmenne u3Mepenuii

Bo ¢makoH H3-nOA NMEHHUWIIMHA MOMEMAIT S cM3 HccexyeMoi
61onpobbt. PraKkoH 3aKPHIBAIOT PE3HHOBOI NPOOKOil H CTaBAT B MeTaN-
JIHYECKUN UMIMHAP ¢ MPOCBEPJIEHHBIMU B CTEHKAaX OTBEPCTHUAMH U Ha-
BUHYMBaroweHca kpbikod. Ilummuap ¢ ¢iakoHOM noOrpyxamoT Ha
2/3 BLICOTHI B KUMALLYIO BOAsHyI0 GaHio (mpunox. A). Ilo HcreueHHH
5 MuH oT6upaloT mnpuueM K3 ¢iakoHa 5 cM3 mapora3oBoii ¢a3sl H BBO-
JAT ee B KOJIOHKY XpomaTorpada.

Boruncienne pe3yJIbTATOB H3MepeHHH

Ha xpoMarorpaMMe paccYMTBIBAIOT IUIOWA/h NHKA U MO rpagyH-
POBOYHOH XapPaKTEPHCTHKE OMPEACIAIOT KOHUEHTPALMIO aLeTOHa B
Gnonpobe.

Pe3ynbTaT H3MEpEHHS COEPXKaHHA KOMMNOHEHTa B 6uonpobe onpe-
JIeNIAETCA TyTeM TPEXKPATHOTO 3aMePa C YUETOM CPEHEro KBaIpaTHYHO-
rO OTKJIOHEHHA.
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Pe3ynbTaT aHaJIM3a MPEACTABIAIOT B BUAE:
X,%0165-X,, rne
X, — cpeaHee 3HaUEHHE 3aMEPEHHBIX KOHLUEHTPALIH, MKI/CM3.

BuyTpennnii onepaTHBHLIH KOHTPO/Ib

BHyTpeHHHMit OnepaTHBHbBIH KOHTPOJIb KayecTBa pe3yJbTaTOB KOH-
TPONBHOrO XHMHYECKOTO aHaiu3a (CXOAMMOCTh, BOCIIPOH3BOAHMOCTD,
TOYHOCTb) OCYIIECTBIAIOT C LEJILIO MONYy4YEHUA ONEpaTHBHON HHPOpMa-
LHH O Ka4yecTBE aHANM30B H NPHHATHA NPH HEOOXOMUMOCTH OMepaTHB-
HbIX Mep 1o ero nopbitienuo (MU 2335—95).

10.1. Konmponb cx00umocmu 6u1X00HbIX CUZHAN08

KOHTpoNnupyeMbIM MapaMeTpOM SBIAETCH OTHOCHTENBHBLIA pa3Max
BBIXOZIHBIX CHUTHAJIOB XpomaTtorpada npH BBOAAX TPEX NapajLleNbHbIX
npo6 rpaayupoBoyHoro pactBopa. KoHTponb ocymecTBisercs npu
NpPOBENEHHH TPafyHPOBKH, NPH MNEPHOIHYECKOM KOHTPOJIE Irpagydpo-
BOYHBIX KO3 (HLHEHTOB, 2 TAKOKE [IPH BbINOJIHEHHH U3MEPEHHIA.

Pe3ynsTaT KOHTPOJA MPH3HAETCA MOJIOXKHUTENbHBIM NPH BBINOJHE-
HHM YCIIOBHS:

S, S,

min . 100<15%, rae

max —

S — nnouans NHKa, MM2;

S - cpeaHee apudMeTHUECKOE 3HAUEHHE TUIOIIAAM TUKOB IPH BBO-
Ze 3 napayuienbHbiX Ipob rpaIynpoBOYHOTO pacTBopa.

Onepamuenbzﬁ KOHmMpOJb moYHoCmu

ITeproAMYHOCTb KOHTPONA MOrPEMIHOCTH H3MEPEHHif 3aBUCHT OT
KOJIHYecTBa paboyux M3MepeHHH 32 KOHTPOJIMpPYeMbiii NEPHOX H OMNpe-
ZeJISeTCs MIaHaMu KOHTPOJIS.

O6pasuami i1 KOHTPOJA ABJIAIOTCA NPEICTaBHTEIbHbIE NMPOOBI
6uocpen, k KOTOpbIM AenaloTcs AoGaBkH B BHAE pacTBopa. OTbuparoT
2 npobbl ¥ x OAHOM K3 HMX AenaloT No6aBKy B BHIE pacTBOpa TAKHM
obpa3oM, 4ToOBI HX COEPKaHUE YBEIHYWIOCh NO CPABHEHHIO C KCXOA-
HbIM Ha 50—150 %. Kaxayio npoby aHaJIM3HPYIOT B TOYHOM COOTBETCT-
BUM C MPOMHCLIO METOMHKH M MOJYYAIOT Pe3yNbTaT aHANIN3a HCXOXHOH
paboueit npobb1 X K paboueii mpobbl ¢ nobaBkoil X'. PesyabTaThi aHa-
nmu3a McxonHoH paboueli npobbl X M paboueit npob6ul ¢ mobaBkoit X'
NONYYaIOT HE N0 BO3MOXHOCTH, @ B OMHHAKOBBIX YCIOBHAX, T. €. HX IIO-
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Jly4aeT OfIMH aHAIMTHK C HCTIOIb30BaHHEM OHOro HaGopa MepHoii mo-
Cybl, OHO#H NMapPTHH PEaKTHBOB M T. A

Pe3ynbTaThl KOHTPONA NPU3HAIOTCH YAOBIETBOPHTENIbHBIMH, €CIH
BBINOJIHAETCS YCIOBHE:

| X~ X-C| <Ky rae

C - no6aBka x npo6e B BHIe PacTBOPA C KOHUEHTpaLHel, MKT/cM3,

K;— HopMaTHB ONEPaTHBHOrO KOHTPOJIA MOrPEMIHOCTH, MKT/CM3.

Ipu BHemwneM koHTpone (P = 0,95) npunnuMaoT

Kp=yA.+8%  rne

A’ v A’ — XapaKTEPUCTHKHU NMOTPEUIHOCTEH IS HCXOMHO#M NMPobbl H
npobsl ¢ 1o6aBkoit, MKr/cM3.
Ay =0165-X'nAk=0165-X
IIpu BHyTpHnabopaTopHoM koHTpose (P = 0,90) N(pHHUMAIOT, YTO
K;=084 K,
Ilpu npeBbIlIEHHH OMEPATHBHOTO KOHTPOJA MOTPELIHOCTH 3KCIie-
PUMEHT noBTOPAIOT. IIpH MOBTOPHOM NMpEBbILIEHHH YKa3aHHOTO HOpMa-

THBA BBIACHAIOT NPHUYHHBI, NMPUBOAAIIME K HCYNOBJIIETBOPHTEIBHBIM pe-
3yJbTaTaM KOHTPOJIA, H UX YCTPAHAIOT.
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IIpunoxenne A

P | B | 7
— I | —
e e
\ _/

Puc. 1. YcranoBKa mist co3aaHus paBHOBECHO# MapoBoii dassl.
1 — mepmomemp; 2 — naxudnas zaiixa; 3 — wnpuy; 4 — pesuroeas membpana;
5 — pasHosecHviil cocyd; 6 — npoba; 7 — mepmocmamupyeMas *cudKocmHas 6ans.

Puc. 2. CrakaH ¢ HABHHYMBAIOWIECHCSA KPBILKOM IIst
¢uxcanuu MpoGKH Ha (rakoHe.
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IIpunoxenue B

ITpubop mns ananu3a paBHOBECHOH NMapoBoii ¢a3sbi:
1 — mepmomemp; 2 — Haxuonas 2aiixa; 3 — wnpuy,; 4 — peunosas membpana;
3 — pasrogecHblii cocyo; 6 — npoba; 7 — mepmocmamupyeman scudkocmuan 6ans

IIpunoxenne B

VcraHoBka ons NEPErOHKH ¢ BOASHBLIM NMapoM


https://meganorm.ru/Index1/9/9971.htm

