HAY4MHO-UCCJAEAOBATEABCKUN HHCTUTYT
TUTUEHBI BOOHOTO TPAHCIIOPTA

METOJHUYECKHE YKA3AHHUS
HA ONPEAEJEHHUE
BPEJHbLIX BEUIECTB
B BO31YXE

Bemycr X111

Mocksa-IIPHA «Mopduors
1979


https://meganorm.ru/Index2/1/4293785/4293785515.htm

HAYUYHO-UCCJIENOBATEJ/IbCKHMW MHCTUTYT
TUTUEHBI BOOHOI'O TPAHCIIOPTA

METOIMYECKHUE YKA3AHWS
HA OINPEOEJIEHME
BPEJHbIX BELLIECTB

B BO3YXE

Bunyex X111

Mocksa-IIPHA «Mopdaors
1979



MeTonnueckue ykasauns wa onpejeneHue Bpej-
HbIX pemecTs B Bosayxe. Buin. X111, M., HPHMA «Mop.
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YTBEPXK IAIO.
3amecruTenas [naBHoro
FOCYZapCTBEHHOTO CaHUTAPHOTO
Bpava CCCP
A. H. BAHYEHKO
5 asrycra 1976 r.

Ne 1463-76

METOAHYECKHE YKA3AHHUSA
HA PA3JEJIbBHOE ONPEINEJIEHUE OPTO-, META-,
NAPA-TPUKPE3UHJI®OCHATA H TPUGEHUIIHPOCPHATA
B BO3XAYXE C MOMOHIbIO TOHKOCJONHON
XPOMATOIPA®HH

[. O6mas 4acro

1. Onpeneneure ocHOBaHo Ha OMLIIEHHH TpHKpesuadocoara (TKD)
n Tpudennagpochata (TPP) wenoubio, coueTaHHH MOJNYyYeHHOro (perona
H OpTO-, MeTa-, lapa-Kpe30JOB C AMA30THPOBAHHHIM Napa-HHTPOAHHJIH-
HOM B LIEJOYHOH Cpejie ¢ NOCAEAYIOUHM Pa3ieieHAeM CMecH B TOHKOM clioe
B CHCTeMax pacrBopuTendeli Gensol—ueranoia—nusTHaamMud (10:1,5:1).
3ona ¢ewona npuobperaeT KUPNHYHHIEA IBeT, napa-Kpesoja — Ma-
JNMHOBHH, OPTO- H MeTa-KpesoJja — KpacCHbHA, HO ¢ Pa3sHHMH OTTCHKAMH:
¢enona 0,20—0,24; mera-xpesona 0,26—0,30; opro-xpesona — 0,33—
0,44; napa-kpesosa — 0,95—0,96.
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KousmuecTsenoe onpefencHue NMPOBOIAT (oToMeTpiiueckH. Boamox-
HO BH3YaJbHOC ONpefeseHHe NMyTeM CPaBHEHHS MHTEHCHBHOCTI 30H JIOKA-
JIH3afHA NPO6 co CTaBAAPTHOH XpoMaTorpaduyeckoi WKaJoN.

2. UyBCTBHTENbHOCTb ONpejesiekns B aaoare — no 0,1 Mxr TOO,
opto- H Mera-TK® u 0,3 mxr napa-TK®. ManuManbHo onpejeiseMuie
BeJIHYMHLI Ka Xpomarorpade (Buayaapho): TOD, opro- u mera-TKP —
no 0,005 mkr; napa-TK® — 0,03 mxr.

3. Onpenenenno He MemalOT pe3opuHH, GopMmanbpcruia, ypdpypon,
OpTO-OKCHGEH3HNOBLIH CHHPT, AHOYTHJDTanaT, AHOKTHAGTANAT, 3QHDDLI
dranesoit xucaors cuupros C;—Co, TpHXNOpITHAOCHDAT, KOMNOKCHANH,
LEeHTPOJIHT.

4. TpegeabHo gonyctHMan KoHuentpauus TKQP, copepxaulero CBHI-
we 3% opro-usoMepa, — 0,1 Mr/m3, comepxaliero MeHee 39 OpPTO-H30-
mepa — 0,5 mr/m3, IlpepenpHo ponycTuMas KoHuentpauus TP P we ycra-
HOBJICHA.

I1. PeakTvBnl ¥ annaparypa

5. TIpuMensieMblc PeaKTHBB H PaCTBOPHI.

®cunon, TOCT 6417—52, neperdannblit npu Temneparype 182°C,

Crangapruntit pactBop Ne 1 denona, B MepHyio Koaby eMKOCTbIO
10 Mt HanWBAIOT 4 MJ TMCPErHaHHOrO 3TAHONA M B3BEIIHBAIOT Ha aHAJH-
THUECKHX Becax, 3aTeM BHOCAT 2—3 KpHCTalnHKa teMosia H CHOBa B3Be-
uuBaroT. O6beM LOBOAAT A0 METKH MeperHaHHblM 3TaHosoM. [lo pas-
HOCTH B Bece PACCYHTHIBAIOT cojlepxKanHe (eHonMa B | Ma pacTBopa. Ma
craifapTHoro pacrsopa Ne 1 coorBerTcTBylomluM paseefienuem 0,01 .
p4cTBOpPOM €JAKOTO HATpa TFOTOBAT CTaHAapTHHIT pactBop Ne 2 denona,
copcpxamuit B 1 ma 1000 MKr, 43 Hero COOTBETCTBYKIIHM PasBeleHHEeM
TOTOBAT craHAapTHuft pacTBop Ne 3 denona, comepxkamuit B 1 Ma
100 MKr, 3ateM — craHAapTHuiii pactBop Ne 4 denona, cofepxamui
B 1 Mn 10 Mxr 1 H3 TOC/NeAHEro roTOBST CTAHAAPTHHI pactBop Ne 5,
(perona, cogep:xaliuit B 1 Ma 1 MKr.
QOOQFLT((:)-KPGEIOJI, MPTY 6-09-3829—67, neperHakHulii TpPH TeMiepaType
190,9°C.
20 é\:l%ra-erson, MPTY 6-09-2796—-606, neperHannniii NpH TeMaoepatype
009 5nuzé:pa-l(peso.n, MPTY 6-09-5624—68, népernannmnii npH temneparype

CraupapTHbie pacTBOpH OpTO-, MeTa-, Mapa-kpesoda Ne 1, 2, 3, 4 H
5 TOTOBAT aHANOTHUHO CTaHAADTHHIM PAcTBOPaM deHoNa,

CMmecH CTaHAapTHBHIX PacTBopoB ¢QeHona, opro-, Mera-, mapa-kpeso-
Ja TOTOBAT C CcoflepxkaHneM B 1 ma 10 u 100 Mxr KaXJAoro BelleCTBa
B 0,01 H. pacTBope elKOro HaTpa.

Cnupt sTuaosufi, pextuduxar, [OCT 5962—67, 96°, 50%-ubii
pacTBOp, 06paGoTaHHEIH eNKMM Kand W NeperHaHHbl.

K 1000 ms stujosoro cuupta xo6aButh 100 r eaxoro kaau. Iloron
cobupath npH Temnepatype 78,4°C.

Humuxartopras Gymara yHusepcaasnas, pH 1—10,

Kanu enxoe, FOCT 4203—66, 0,01 u. n 10%-Hbiii pacTBOpH.

Kucrora consnasi, TOCT 3118—67, yueanHas wMacca 1,19, 5 n.
pacmBop.

napa-Hutpoaunaun, TV 6-09-168—70, 0,5%-nuii pactsop. B 70 ma
BOAM PacTBOPHTL MpH HarpeBawux 0,35 r napa-wwTpoaswinHa. B moay-
ueHHLIH PacTBOP RHOBABUTL 4 MJ CONSHON KMCNOTH yAeabsoro Reca I,19.
Xpanuts B TEMHO[ CKJSIHKE.
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Harpnii asotucrokucauit, TOCT 4197—66, 25%-nniit pacreop. Xpa-
HHTb B TeMHOMH CKJSHKE.

napa-Hurpodennnnuasonuit. K 3,7 ma pactsopa napa-HUTPO2HHNH-
Ha (NPHLOTOBJIEHHOrO BHILEYKAa3aHHHM cnocobom) mo6asuTh 0,25 M
25%-Horc pacTBOpa a30THCTOKHCIOrO HATPHA H MeWaTb CTEKJSAHHOH
MaJouKkoit A0 MCYEIHOBEHUSI MYy3HIPLKOB ra3a (NPHIOTOBJCHHE PacTBOpa
Ha XOJIOJy YCKOPSieT NpolecC AHa30THPOBaHHA). Pacreop rorosat B
IeHb aHanusa.

TlusTuiaopbit a¢up, YHCTHI AAA napkosa, TOCT 6265-—62.

Bensod, TOCT 5955—68.

Meranoa, TOCT 6995—67.

Musrunamun, TY 6-68—70.

Cucrema pacTBOpHTeJCH: B JeJHTeNbHYI0 BOPOHKY Ha 25 MJ BHOCAT
10 Ma Gensona, 1,5 Ma MeraHona um | MJ nuITHAaMHHA. TuwlaTespHO Te-
pPeMelliNBalOT B TeueHHe 2 MHH.

6. IIpumensieMbie OCYAa M NPHOOPHL

AcnupalHOHHOe YCTPOHCTBO,

DneXTPONMJINTKA 3aKPHTAA.

BaHa Bomsinaf.

TepMomerp xumuueckHit ot 0 go 100°C.

XpoMmaTorpadmueckas CTeKJIsHHAA KaMepa.

Yawmxka [letpn.

TennosnexrpoBenTHasTop (Pen).

Lentprdyra, ckopocrs 2500 06/MuH.

CnextpodoroMeTp.

TIpu6opH NOrJOTHTENbHBE C NMOPHCTOH NAACTHHKON Ne 2.

[TpoGupxH# KOJIOPHMETPHUYECKHE C INPHTEPTHIMH NPOGKAaMH, BHICOTOR
150 MM H BHyTpeHHHM AHaMeTpoM 15 MM c neaesHAME 5 ¥ 10 ma.

[Ipo6upku KoNOPHMETPHUECKHe C NMPHUTEPTHMH NPoOKaMH, BHICOTOM
100 MM u BHYTPeHHHM AHaMeTpoM 10 MM c jgeneHusaMHa I, 2 u 3 Ma.
0 TIpo6upkr uentpudyxusle, emtocTsio 10 Ma ¢ HeHOR HmeneHus
,1 M.

Mukponunerss, TOCT 1770—64, emxocTbio 0,1 Ma1 ¢ ucHOil HeneHust
0,001 ma.

TTunerkn, TOCT 1770—64, eMroctbio 1, 2, 5 u 10 Ma ¢ ueHolt xede-
nus 0,01; 0,02; 0,05 u 0.1 ma,

Koua6st mepuuie, TOCT 1770—864, eMxoctbio 10 1 25 ma.

HenutenbHnle BOPOHKI eMKOCTbIO 10 H 25 M.

CKJSHKH peakTHBHbIE.

TManouku crek/sHHbIE,

Tlnacruukn xpomartorpaduueckne «Silufols,

ITl. OT6op npo6Gr BO3myxa

7. Bosayx ¢o ckopoctsio 0,5 J/MMH NPOTATHBAIOT uepes JABa mocJe-
KOBATEJABHO COEJMHEHHHIX MOMJOTHTENbHHX npHéOpa ¢ NOpHCTOf maa-
crraxofi Ne 2, cOZepKalyx MO 5 MJI NEePer#ayHoro sTaHoAa, NPH OXJAaXK-
JeHHH,

Das onpenenenus !/, TIAK neobxopumo otobpaTh 2 Ji BO3ZyXa.

1V. Onucanue onpeneneHus

8. CopnepxcHMOe NOMMOTHTEJBHBIX HPHGOPOB CJAHBAIT OTAEJBHO B
KOJIOPHMETPHYeCKHe NPOGHPKU C NpHTepToll npobkoit Ha 5—10 Ma. Tlpu-
Gasasior 0,3 ma 10%-Horo pacTsopa eAKOro HaTpa, 3aKPHBAIOT MPOGHP-
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KM NPOGKAMH M OMBLIAIOT Ha BOAsHOH Oane 10 MHMH npH TeMmepaType
73—76°C. Ianee npo6y KOHUEHTPHPYIOT BHIIapHBaHHeM 1o ofbema
0,3 Ma. 3atem HeittpasusyioT Ao pH 3—6 pacTBOPOM COJISHOK KHCHOTHI
(npamepro 0,15 M 5 H. pacTBOp2 COMAHOH KHCJOTH) H AOBOAAT 1O
1 ma 0,01 #. pacTBOPOM eXKOro HaTpa,

B npouecce ombliends TP u TKD obGpasyercs cmech (eHona u
M30MepoB Kpesona. K mouyuexHoil cmecH pobasaswor 0,1 Ma napa-HHT-
podennannasonus # 0,1 Ma L0%-moro pacrsopa emkoro HaTpa. Hanee
npo6y CHOBA HEATPAJM3YIOT 5 H. PACTBOPOM COJISIHOH KucaoThl Ao pH
3—6 (npumepno 0,06 Mi AN 2 KalJK), NpH ITOM KpacHas OKpacka ne-
pexomuT B XKearyio, OKpalleHHBA MNPOLYKT SKCTPArupyoT adupom 2 pa-
3a. DdupHuii cjioil NOMEWAIOT B KOJOPHMETPHYeCKHe NPOGUPKH € TpH-
TepTHIMH [po6Kamu ¢ Aesenusamu 1, 2 ¥ 3 Mo OGlee KOMHYeCTBO sHUpa
JOMKHO ObITh | My

Ecnu 3dupHE cnoff oxkpallleH B XeATHH UBET OYeHb HHTEHCHBHO,
TO 5TO roBOPUT ¢ GosblioM cofepxannn TK®P, BcrefcTBHe yero KoJsinue-
cTBO 3(UPHOIl BHITSKKH MOXHO Pa30aBHTh, oOTMedas oOWuil o6BeM
sdupHol BHTAXKKH. Ecan sdupnbii ciok 6ecuBeTeH, TO HYXKHO KOJHUe-
CTBO €r0 YMEHBINHTB, ucnapsas S(QHPHYIO BHTIXKY HO of6bema 0,2 mu.
TexuuKa pasie/ieHHs cocrout B cieayiomieM. Ha cuaygonosyio naacras-
Ky C TOMOLIbI0 MHKDOIMNETKH B TOYKH, pacnojoXeHHbE Ha 1 ¢M oT
HH)XHero Kpasi TJIacTHHKH (1 cM ee GOKOBLIX KpaeB W 2 CM APyr OT
Apyra), HaHOCAT B TOKe XOJOJZHOro BO3Ayxa, paGorawoulero ¢eHa 1o
0,1 ma pacrsopa npo6.

Paznenende BELIECTB NMPOBOIST B JKCHKATOPE, Ha LHO KOTOPOFO MoO-
memator vamwky [leTpu co cmeckro pacTopuTedeii. ITnacTHHKY 3akaa-
ABIBAIOT TaK, 4TOOGH HHXHHUI Kpalt norpysHJjcs B JKHAKOCTb MPHOJH3R-
TeJabHO Ha 10,7 cM, Pasjenenre cunMTaeTcs 3aKOHUGHHBIM, KOrfa pacTBO-
PHTensr TMOAHUMETCA OT JHHEM cTapta Ha Bhicory 12—13 cm. Tlocae
3TOro XpoOMAaToOrpaMMy BHHHMAIOT, OTMEUAIOT JHHKIO (poHTa M CylIar Ha
Bo3pyxe. Bpemst pazpenenus e Gonee 25—30 MHH.

Insi KONHYECTBEHHOTO ONpefesieHHS BelleCTE Ha XpoMmaTorpaMme
peKOMeHay0TCs (POTOMETPHUYECKHA M BH3YaJbHBIA CROCOOH,

[Ipy BH3yasbHOM ONpENEJEHHH TOTOBAT XPOMAaTOrpaduyecKylo
wKaay, cofepxautyio or 0,005 10 2,0 MKF KaXJOro BeIecTBa Ha Xpo-
matorpamme, [Ipx oTOMeTPHYECKOM ONpelC/NeNHH — uiKajdy coJepxa-
nueM ot 0,1 no 2 mxr (raba. 13).

st sroro BHauaje TOTOBST WIKaJy CTaHXAPTOB TaX, Kak B Tabu. 13.
JTlanee Bce pacTBOpbl SKCTparHpyior s¢upom. KoauuectBo 3¢HpHOf Bbi-
THXKH He NOJXHO NpeBumate 1 Ma. B orawiue or npo6 mkany cras-
ZApTOB TOTOBAT 6e3 OMBLIEHH.

Ha xpoMarorpaduuecKyio mAacTHHKY HanocsT 0,1 Ma sdupHoro
C/OSi MHOTOKPATHEIM NPHKOCHOBEHHEM [HMETKH €O CTAHAAPTHBIM PacTBO-
PCM B TOUKe HaHeCeHHS Ha NJACTHHKE H MOACYIIMBAHHEM IOX TOKOM XO-
JofHoro Bosayxa paGorawowero dena. TIpoBoasT xpomarorpadHueckoe
pasiesieHHe B KaMeDaX H MOJY4aloT XPOMaTOrpapuueckyio HiKaiay ¢ Co-
nsepxargeM or 0,006 no 2,0 MKr Ha XxpoMmaTtorpamme AJIsl BH3Ya/IbLHOrO
onpejieNieHHs.

Ilpu ¢doromerprueckoM cnocobe KONHYECTBEHHOrO onpeledeHHs Be-
I1(ECTB MOJMYyYEeHHble Ha XpoMaTtorpa(puueckoil NJIACTHHKe 30HH JOKaJH-
3aUHH HCCNEAYeMbiX BELECTB OCTOPOXKHO BHIDE3aI0T (KaXcLyld B OTHENb-
HOCTH), NOMEN{aloT B UEHTPHOYXKHble NPpoSHPKH K oOpaGaTHBaOT 4 MA
509%-Horo pacTBOpa NEPErHAHHOTO STAHOJA, TILATENBLHO NCPEMEUIHBAIOT
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CTeKIsIKHOM NaJjoukofl, 3atem Npobu HeHTpHYrupyor B TeyeHue 10 Mun
co ckopocthio 2500 06/Mun. Ilpoapaunbiil cnofi C/IMBAIOT B KOJOPEMETPU-
yecke npoGupku u Hobasasior mo 0,1 man 10%-Horo pacrsopa eAXoro
HaTpa.

Ta6anuma 13
Ikana cranpapros
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OnTHueCKy:0 NJOTHOCTh 3JI04TOB H3MEPRIOT Ha CHeKTpodoToMeTpe
npu 490 uM Aas TO®, npu 515 uM Aas opro- H MeTa-TK® u 540 um
anst napa-TK®. KourponeMm cnyskut pacrsop, comepxamuit 4 Ma 50%-
uoro nepersannoro srasona u 0,1 ma 10%-noro pacTBopa eAKOro HaTpa.

Ha ocHoBaruu 3—4 CTaHZApPTHHX IIKaJ CTPOAT KaJHGPOBOUHHE
rpaduky Ras Qemona (coorsercrByromuit TO®) mas opro-, Mera-, na-
pa-Kpesosa (cooTBercTByloiuHe H3oMepaM TKP) B kKoopRHHaTaX: ONTH-
yecKasl NJIOTHOCTh — KOHIEHTPANHA HCCAELyeMOro BelllecTBa (MKT).

Konuenrpauuo tpudennadocpara, opTo-, Mera- H napa-TpHpeHHI-
tocdara B Mr/mM® Bo3gyxa X BHYHCAMIOT IO GopMYyJie

GViK_
Ve

rZe (-— KOJHYeCTBO BelleCTBa, HANHAEHHOEe HAa XPOMAarorpaMmme, MK:
Vi— o6uwuit o6vem npobn, MJ;
V — o6nbeM npo6hl, B3ATHIH AJA aHaJu3a, MJ,
Vo— oGbeM BO3AyXa, B3ATHIA HJA aHAaAM3a W NMDHBEACHHHH K HOp-
MaJbHLHIM YCJIOBHAM, JI;
K— xospdunuent nepecuera denosia Ha TOP — 1,156 u xpesona
Ha TK® — 1,146

IIpuMmeuvanune B caydae, ecan coBMectio ¢ TO® i TKD B Bos-
AyXe TIPHCYTCTBYIOT ()eHON HAH HM3OMEPH KPE30Ja, TO HX OHPEAeNsioT
B Napajuie/ibHO oToOparHoOi mpobe.

X=

3 3axkaa Ne 1775 83



[ipo6Gy orfupaioT B NOrJOTHTE/NbHHIH NPpHOGOP ¢ MOPHCTOH NJACTHH-
koii Ne 1 masnoit Mojlenn, rie B KauecTBe NMOTVIOTHTENHHOrO pacTBopa co
nepxurcs 2 ma 0,01 H. pacTBOpa elKOro HaTpa, H HPOBOAAT onpeie-
JCHHE aHAJIOTHYHO ONHCAHHOMY BHIEe XPOMAaTOrpadHyeckoMy cunocofy,
1o 0e3 OMBUIEHHS ¥ KOHUEHTPHpOBaHHs npol BuinapusaHneM. [locne us-
RieueHua npob adupom xpomartorpadupoBaHHE APOBOAAT B TOHK Xe CHC-
TcMe, yTo H TK®. Inonposanue OCYWIECTBJASETCH TaKXe B YCHOBHSIX,
aHaJorHunnx ycaosusm pas TK®. CnextpodoTomMeTpHueckoe onpeaede-
HHe MPOBOAAT NpH AJHHE BOJRb AAs (enoqa 490 HM, opro- M MeTa-
Kpesoaa 515 HM n napa-kpesona 540 uM.

Ilo pasHoCcTH MeXAy KOJMMECTBOM Kpe3oJia, MOJYYEHHOrO TPH OMbi-
neunn TK®, u kpesona, nosyyernoro 6e3 OMLIEHHS, ONPeleNAIOT KO-
auyectso TK® B npobe.

[lo pasHocTs MexAy KOJHYECTBOM ()eHOJA, MOJYYEHHOrO NPH OMEL-
Jednd TO®, u denosa, nonyyeHHoro 6e3 OMBIJIECHHS, ONPERENSIOT KOJH-
yectBo TOP B npole.
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IIPHIO)XEHHE 1

[pusesenne obbeMa BO3AyXa K CTaHAAPTHLIM  YCAOBHAM (20°C,
760 MM pT. CT.) MPOH3BOAAT MO cheiylomei popmyJe:

Vi (273°4-20°) P
(273°+-1)760
rae V;— o6beM BO3jyXa, oTOOpPaHHEIH AN aHANH3a, N,

P — 6apoMeTpuuecKkoe aaBjieHHe, MM PT. CT.; .
{ — remuepaTypa Bo3jlyxa B MecTe 0TGopa npobu, °C.

Vgo =

Ins yno6etea pacyera caeayeT NOAL30BaThesi Tabauued  koadppu-
uHeHTOB (npHaoxenne 2). Jus npHBeaeHHs oObeMa BO3AYXa K HOp-
MaJIbHBIM YCJIOBHAM Hal0 YMHOXKHTb V, Ha COOTBETCTBYIOUHH Ko3(u-
LHEHT,



TITPHJIO )KEHHE 2

Koad¢uunentn pas npuseaeHus o6veMa BO3AyXa K CTAHAAPTHHIM
ycaoBusam: temnepatypa +20°C u armocteproe nasieHue

760 mm pr. CcT.

< ArMoctepHoe paBJeHne, MM PT. CT.
5
§ 730 | 732 | 734 736 738 740 742
—30 {1,1582(1,16141,1646( 1,1677 1,1709 1,1741 1,1772
—28 11,14871,1519|1,1650| 1,1581 1,1613 1,1644 1,1675
—26 |1,1393|1,1425]1,1456{ 1,1487 1,1519 1,1650 1,1581
—24 11,1302]1,1334 11,1364 1,1391 1,1427 1,1454 1,1488
—22 |[1,1212{1,1243|1,1274| 1,1304 1,1336 1,1366 1,1396
—20 |1,1123|1,1155}1,1185] 1,1215 1,1246 1,1276 1,1306
—18 [1,1036(1,10671,1097| 1,1127 1,158 1,1188 1,1218
—I16 [1,0953|1,0981(1,1011} 1,1041 1,1071 1,1101 1,1131
—14 11,0866(1,0897(1,0926| 1,0955 1,0986 1,1015 1,1045
—12 11,0782(1,0813[1,0842| 1,0871 1,0901 1,0931 1,0959
—I10 |1,0701|1,0731}1.0760| 1,0789 1,0819 1,0848 1,0877
—8 ]1,0620]1,06501,0679| 1,0708 1,0737 1,0766 1,0795
—6 |1,0540{1,0570{1,0599| 1,0627 1,0657 1,0685 1,0714
—4  |1,0462]1,0491|1,0519] 1,0548 1,0677 1,0605 1,0634
—2 11,0385(1,04141,0442( 1,0470 1,0499 1,0528 1,0656

0 11,0809(1,0338(1,0366]| 1,0394 1,0423 1,0451 1,0477
+2 102&4 1,0063[1,0291| 1,0318 1,0347 1,0375 1,0402
+4 11,0160]1,0189{1,0216] 1,0244 1,0272 1,0299 1,0327
+6 1,0087 1,011511,0143} 1,0170 1,0198 1,0226 10253
+8 {1,001511,0043/1,0070] 1,0097 1,0126 1,153 1,0179
+10 |0, 19944 0,997210,9999| 1,0026 1,0054 1,0081 10108
+12 (0,9875(0,990311,9929| 0,9956 1,9984 1,0011 1,0037
+14 0,9806 0,9833 10,9860 0,9886 0,9914 0,9940 0,9967
+16 [0,9737(1,9765{0,0791 | 09818 0,9845 0,9871 0,9898
+18 10,9671 {0,9698{0,9725| 0,9751 0,9778 0,9804 0,9830
+20 [0,9605[0,96320,9658 | 0,9684 09711 0,9737 0,9763
+22 |0, 19539 0,9566 10,9592 0,9618 0 ,9645 0,9671 0,9696
+24 10,9475 0,950210,9527| 0,9553 0,9579 0,9605 | 0,963!
+26 0,9412 10,9438 10,2464 0,9489 0,9516 0,9541 0,9566
+28 [0,9349)),9376 |0,9461| 0,9426 0,9453 0,9478 | 0,9503
+30 [0,9288(0,9314(0,9339| 0,9364 | 0,9391 | 09415 | 0,9440
+32 10,9227 [3,9252 |7,9277 0,9302 0,9328 0,9353 | 0,9378
+34 [0,9167{0,9193(0,9218| 0,9242 0,9268 09293 0,9318
+36 10,9107(0,9133(0,9158| 0,9182 0,9208 0,9233 0,9257
+38 10,9049)0,9074|0,9099] 0,9123 0,9149 0,9173 0,9198
+40 [0,8991{0,9017(0,9041| 0,9065 0,9090 | 09115 0,9139




ArtMmocdepHOe LaBJeHHe, MM PT. CT.

t Bos- -

xa , i
MR 744 | 746 | 748 l 750 752 754 756
—30 |1,1803|1,1836]1,1867] 1,1899 | 1,1932 | 1,1963 | 1,1994
—28 |111707|1.1739{1,1770| 11801 | 11834 | 1.1865 | 1.1896
—96 |1.1612|1,1644|1,1674| 11705 | 11737 | 11768 | 1.1799
—24 |11519(1,1550{1.1581| 11612 | 11644 | 11674 | 11705
—22 |1,1427}1,1458}1,1488| 1,1519 1,1550 1,1581 1,1611
—20 1,133711,1368)1,1398] 1,1428 1,1459 1,1489 1,1519
—18 {1.1247]1.1278(1,1308 | 111338 | 11369 | 11399 | 1.1429
—16 |11160{1,1191{1.1221 | 11250 | 1.1282 | 11311 | 11341
—14 {1107411106{1,1134| 11164 | 11194 | 11224 | 11253
12 [1,0989|1,1019]1,1049| 11078 | 11108 | 11137 | 11166
—10 |1.0906|1,0936(1,0965] 1.0994 | 11024 | 11063 | 11082
— 8 |1.0824]1,0853(1,0882| 10911 | 1.0941 | 10969 | 10998
— 6 |1.0742{1.0772|1,0801| 1.0820 | 10858 | 10887 | 1.0916
— 4 [10662|1.0691(1,0719| 1.0748 | 10777 | 1,0806 | 1.0834
— 92 |10584|1,0613|1.0641| 1.0660 | 1.0698 | 10726 | 10755

0 |10506(1,0535|10563| 10501 | 10621 | 10648 | 10676
+ 2 11.0430]1,0459(1,0487| 10514 | 10543 | 10571 | 10598
+ 4 [10355[1.0383|1.0411| 10438 | 10467 | 10494 | 10622
+ 6 [1,0280[1,0309(1,0336| 1.0363 | 10892 | 1.0419 | 10446
+ 8 |10207]1°0235]1'026<| 10289 | 10317 | 10345 | 10372
+10 |10133[1,0162|1,0185| 1.0216 | 10244 | 10272 | 10298
+12 |10064]1,0002[1,0118] 10145 | 1,0173 | 1.0199 | 10226
+14 |0/9993|1.0021 {10048 100074 | 10102 | 1.0128 | 1.0155
+16 |09924(0,9951|0,9978| 1.0004 | 1.0032 | 10058 | 10084
+18 |0,9856]0,9884(0,9909| 0,9936 | 09963 | 0/9980 | 1.0010
+20 |09789[0,9816[0,9842( 0,9868 | 09835 | 0,9921 | 0,9947
+922 0.9723/0,9749]0,9775| 09800 | 0,9827 | 0,9853 | 09879
+24 [0.9657/0,9683]0.9709| 09735 | 09762 | 09787 | 09813
126 [0.9592(0.9618[0,0644] 09669 | 09696 | 09721 | ©,9747
+28 [0.9528/0,9555(0,.9580| 0.9605 | 0,9632 | 09657 | 0.9682
130 (0.9466/0.9492(0.9517| 0,9542 | 0,9568 | 0.9504 | 09618
+32 [0,9408/0,9429/29454 | 09479 | 09505 | 0,9530 | 0.9555
+34 |0:9342(0,9368]0,9393| 09418 | 09444 | 09468 | 09493
+36 [09282(0,9308/0.9332| 09357 | 09382 | 09407 | 09432
+38 0,9222(0.9248/0,9272| 09207 | 09322 | 09347 | 09371
+40 10,916310.9189]0,92131 0,9237 | 09263 | 09287 | 09311
¢ Boa- , ATmoctepHOe LaB/ieHHE, MM PT. CT.

Xa
| 758 ; 760 | 762 | 764 766 768 770
—30 l,2026’1.,?1)58| 1,2089] 12122 | 12153 | 12185 | 1,2217
—28 |11928|1,1959,1/1900| 12022 | 12053 | 12084 | 1:2117
—26 [1.183111,1862'1,1893| 1,925 | 1,1956 ;| 1,1986 | 1.2018
—94 1,1736;1,17s7i1,1797 11829 | 11859 | 11801 | 11922
§ 3akas Ne 1775 113



ITpodoaxcenue

ArmocdepHoe naBnenne, MM pT. CT.

! BO3 |
X
AR 758 | 760 | 762 | 764 766 768 770
—22 11,1643]1,1673{1,1703| 1,1735 | 1,1765 | 1,1795 | 1,1897
—20 |1,1551 |1,1581]111611| 11643 | 11673 | 1.1703 | 11734
—18 {1,1460|1,1490(1,1519| 11551 | 11581 | 11611 | 11649
—16 |1,1372|1,1401|1,1431 | 11462 | 1’1491 | 11521 | 11569
—14 [1,1284/1,1313|1)1343] 1,1373 | 11402 | 11432 | 1.1463
—12 |1,1197/1,1226|1,1255| 1.1285 | 11315 | 11344 | 11374
—10 [1,1112{1,1141[1,1169] 11200 | 11229 | 1.1258 | 1.1288
— 8 [1,10281,1057(1,1086! 11115 | 11144 | 1.1173 | 1.1203
— 6 [1,00451,0974(1,1002| 1,1032 | 11061 | 10089 | 11118
— 4 11,0864|1,08021,0921] 10940 | 10978 | 11006 | 1.1036
— 2 |1,0784|1,0812|1,0841| 10869 | 10897 | 1.0925 | 10955
0 [1,0705(10733(1.0761| 1.0780 | 10817 | 10846 | 10875
+ 2 [1,0627)1,0655(1.0683 10712 | 10730 | 10767 | 10795
+ 4 [1,0551|1,0578{1,0605| 1.0634 | 10662 | 10689 | 10717
+ 6 |1,0475(1,0502(1,0529] 1,0557 | 10685 | 10612 | 10641
+ 8 [1,0399(1,0427|1,0454| 1.0482 | 10509 | 10536 | 10565
+10 11,0326|1,0353/1,0379] 1.0407 | 10435 | 10462 | 10489
+12 |1,0254]1,0281(1,0307| 10335 | 10362 | 10388 | 10416
+14 |1,0183]1,0209(1:0235| 1.0263 | 10289 | 10316 | 10344
+16 |1,0112(1,0138]1,0164| 1,0192 | 10218 | 1,0244 | 10272
+18 11,0043(1,0069|1.0095| 1.0122 | 10148 | 10075 | 1.0202
+20 [09974|1,000011,0026| 10053 | 1.0079 | 10105 | 10132
+22 |0.9906(0,9932/0,9957| 0,9985 | 10011 | 10036 | 10063
+24 10,9839/0,9865/0,9891| 0,9917 | 09943 | 09968 | 0.9995
+26 0,9773]0.9799/0,9824| 0.9851 | 09876 | 09902 | 09998
+28 |0,9708(0,9734|0,9759] 09785 | 09811 | 09836 | 09863
+30 0,9645!0:967|0,9695| 09723 | 0.9746 | 09772 | 09797
+32 10.9581/0,9606,0.9631| 0.9657 | 09682 | 09707 | 09733
+34 [0,9519/0,9544(0,9560{ 0,9505 | 0.9619 | 09644 | 09669
+36 [0,9457|0,9482/0,9507| 09532 | 0,9557 | 0.9582 | 09607
+38 10,9397(0,9421 [0,9445| 0.9471 | 09495 | 09520 | 09545
+40 |0,9337(0,9361 [0.9385| 0.9411 | 00435 | 09450 | 09485




TTIPHJIO)KEHHE 4

Bemecrsa, onpeensiemMsle N0 pance YTBEPHKACHHBIM
TEXHUYECKUM YCROBHAM

Bemwectso

Mero/l ONyGIHKOBAH B TEXHHYECKHX
YCIOBHSIX Ha METOLHB OnpeAe/eHHs
BPEAHLIX BELIECTB B BO3AYyXe

TerpaxnopandroparTan
((peon 112)

Tpuxnoprpu@nops-raﬂ (dppe-
oH 113)

Terpadropxnopsran (¢pe-
on_114)

Nentadropxaopatan (Pppe-
oH 11C)

Huxaopdropatan  (dpeon
41)

;(nopm—upropsrau (¢peon

)

Tpudroparan (Pppeon 143)

Terpadropanbpomsran
(¢¥eou 114B,)

mb'ropépomMeTaH (dpe-

OH 1381)

HOudropxaopbpommeraH

(q:geou 12B;)
peon 151

®peon 152

3, 3, 3-Tpudropnponen

OxradTopuHKIO6yTaH
(¢ppeon 318C)

|-iloarentadropnponan

Awmmudoc

Ammodoc

CyabpHA LHHKA, aKTHBHDO-
BAHHBIA MapraHueM # MeAblo
(momunodop DJIC-580-B)

CyabdHp nHHKa, aKTHBHPO-
BaHHBIA MeJbIO (mommoqaop
3JIC-455-B)

Buin. IV, c. 139, Texunueckse ycno-
BUSL Ha MeToJ Onpeje/]eHHs ¢ropopra-

HHYECKHX COeIHHEHHH B  BO3AYyXe.
YrBepxaenst 2 oktabpa 1964 r.
Ne 122-1/161

To xe

b

>

»

»

A

»

»

»

»

»

»

>

>

Bun. III, c. 34. Texuuueckue ycno-
BHA Ha METOX oOmnpenejeHHs ¢ocdop-
OpraHHYeCKMX MHCCKTHUHAOB B BO3AY-
Xe, yTBepXaeds 3 anpesas 1963 r.

B, IV, c. 165, Texnuyeckue ycJjo-
BHA Ha MeETOX ONpefeNeHHs MNblAH.
YrBepxaenn 2 oxradpa 1964 r.

To xe
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H podorrcenue

Bemecrso

Meroj OnyG6/HKOBAH B TeXHHYECKHX
YSAOBHAX HA METOLH -OfipeleeH s
EDEIHBIX BellecTB B BO3AyXe

Cyapdua UMHKE, aKTHBHDO-
BaHHHIH Melbio (JIOMHHO(DOD
3J1C-540-B)

Cennuuj LUHKA, aKTHBHPO-
BaHHBIH MeABID H KajAMHeM
(momunodop DJIC-670-H)

KBaplieBoe cTexao

A3po3oss  KOHAGHCALUK
aMopdHOji ABYOKHCH KPeMHHS
OxHeb UHHKA

MoHo3THN0BbIf
NHHOBON KHCAOTHI

3¢Hup anmn-

XnOpaHTHAPHA MOHOITHIIO-
Buro supa aiuAKHOBOM KHC-
JIOTh!

Drunosulii adup 6-oxcu-8-
XAOPOKTAHOBOH KHCJOTHI

Itunosutd a¢up 6, 8-am-
XTOPOKTAHOBO#H KHCJOTL

PentunoBeift 3¢up axpuno-
BOH KHCJIOTH

Houunosolit adpup axpuiio-
BOIl KHCAOTH

Byrunosuiit apup MeraxpH-
JIOBOH KHCAOTH!

H3obyrunosbiii  agup mer-
2KPHJAOBOH KHCAOTH

Oprodocdopran kicnoTa

T'uppooxHcs ue3ns
T'unpoxHHONAT CBHHLA

Cajunnar CBHHULA

118

Buin. 1V, c. 165. Texuuueckne yciao-
BHSi HAa METOJ ONpeAe]eHHs MbLIH, YT-
BepxaeHnl 2 oKTs0pa 1964 r.

To xe

Buin, V, c¢. 34. TexHuueckue ycJoBis
Ha MeTOf ONpefeneHHs KBYOKHCH KpeM-
BUsL B BO3AYyXe. YTBepKaeHs 29 pAekab-
pa 1965 r.

To xe

Bun. V, c. 31. Texunyeckne ycnoBHs
Ha MeTOJ ONpefelieHHs NHHKa B BO3AY-
xe. Yreepxennt 29 xexabps 1965 r.

Bun, IV, 1965 r. Texunueckne ycno-
8HS Ha MeTOJ OnpelleJieHHsl CJOXKHbIX
s¢upos. C. 98

To xe

Buwa, IV, 1965 r. Texnuyeckne yc-
JOBHS. Ha MeTOZ ONpeleNieHHs  CAOXK-
usix adupos. C. 98

Buin. V, 1965 r. TexHuuyeckue yclopHs
H2 MeTOJl ONpefe/eHHs CAOXKHBHIX 3(H-
pos, C. 98

Boin. V, 1968 r., c. 111. Texnuueckue
yCNOBUSL HA METOJ ONpefiefieHHs BhiC-
LUX COHPTOB

To e

»
>

Bot, 1V, 1965 r. Texnuueckne ycJo-
BHS H4a METOJA onpejieleHHs ¢pochopro-
ro aHrHApHAS

Bumn. X, 1974 r. Texumuueckue ycno-
BHA Ha MeTOJ ONpejelCHHS eAKHX ule-
Joyeit

Buin. IX, 1973 r. TexuuueckHe ycunio-
BHsT Ha ChekTporpagmueckut MeTOL
OIpeeseHHSt CBHHUR

To xe



Okouvaannc

Bewectso

Meron OHYGJIHKOBZIH B TeXHHYECKHX
YCAOBHAX HA METOIbl ONPEACNICHHA
BDEAHBIX BELIECTB B BO3AYyXe

CBHHIOBOCHHKATHOE BO-
Jaoxko Mapku B-50

CBHHILOBOCHIMKATHOE  BO-
JIOKHO Mapki B-70

Bein. IX, 1973 r. Texuuueckue ycijo-
BAS Ha CHeKTporpaduueckHii meToA
onpejeseHHA CBHHIA

To we
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Meroaunueckue yxasanus
Ha OMpeAeNeHHE EPEHLIX BELIECTE B.BO3AYXE

Brnyex XIII

Penaktop 3. A. AuapeeBa
Texuuueckuit penaxrop JI. . Munckep

Koppexkrop I'. E. [ToTanosa

Cnano B nabop 29.02-79 r. Iloanucano B neyars 16.10-79 r. Popmar
u3g. 84X108/32. ByMm. dunckas. Tapuurypa JsuTeparypuas. IleuaTs
soicokast. Yea. meuw. g, 6,61, Yu.-u3g, . 7,76, Tupax 7000. Maa 98-B.
3akas tun. Ne 1775, Llena 1p. 16 xomn.
LenTpasnshoe peknaMuo-HHGOPMALKMOHHOE areHTCTB0 MM®
(LLPHA «Mopdaory)

Tunorpagus «Mopnk», Opecca, ya. Jlenuua, 26
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