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YTBEP)XOAIO.
3amecrareas naBHoro
roCyAapCTBEHHOTO CaHHTaPHOrO
Bpaya CCCP
A. H. BAHYEHKO

5 aBrycra 1976 r.
Ne 1473-76

METOAHYECKHE YKA3AHHSA
HA PA3IAEJIbHOE ONPEAEJNIEHHE NAPOB ®EHOJIA,
OPTO-, META- U TIAPA-KPE30JIA B BO3JAYXE
C NMOMOIbIO TOHKOCJIONHONR XPOMATOIPA®HH

1. O6mas yactp

1. OnpeseneHne OCHOBaHO Ha MOJYYeHHM a3oKpacuTesedl Npu BaaH-
MoneficTBHH (peHOMa, OPTO-, M€Ta- H Napa-Kpesosa C napa-KUTPOdeHHI-
JMa30HHEM B INEJOYHOR CPeie ¢ MOC/AeAYIOUIMM pasfiefleHHEM HX B TOH-
KOM CJloe CHJHMKareds B CHCTEMe pacTBOpHTeJeil GeK3oJ—MeTaHos—
ausTHAamuH (10:1,5:1).

30Ha QeHONa OKpalleHa B KMPNHYHBIA LBET, nmapa-Kpesoja — B
rpsisHO-MaJHHOBHH, OPTO- H MeTa-Kpesoja — B KpacHbli useT (C pas-
HBIMH OTTeHKaMF?.

Beauunna Ri ¢enona 0,20—0,24; mera-kpesosna — 0,26—0,30; opro-
Kkpesosa — 0,33—0,44; napa-kpesona — 0,95—0,96.

KosnyecTBeHHOe onpeliesieHHe NPOBOAAT doToMeTpryeckd. Boamox-
HO TaKXe BH3ya/bHOe ONpefeneHHe (EHOJOB CpaBHEHHEM HHTEHCHBHO-
CTH OKPaCKH 30H JIOKaJH3alHH NPOGH CO CTaHJAPTHOH XpoMaTorpaduue-
CKOJi KaJoi.

2. YyscTBHTeAbHOCTL Onpepenends — 0,1 Mkr ans QeHona, OpTo- H
Mera-kpeaona # 0,3 MKr IJa mapa-kpe3osa B aHaJHM3HPyeMOM o00beme
3/110aTa; MUHHMAJbHO ONpejelisieMble KOJWYeCTBA Ha XpOMaTOrpaMme
(BusyanpHO) Aas (heHONA, OpPTO- M MeTa-Kpesosa — mo 0,005 Mxr, napa-
xpesosna — 0,03 mxr.
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3. Onpepenenuio He MewaioT pesopunH, dopMmanvaeruf, gpypoypod,
OPTO-OKCHMOEH3HNOBLIT CUHPT.

4. [Mpepennyo XOMycTHMAas KOHUEHTpPauHs (eHosa B BO3Ayxe —
0,03 MKr/M%; nas uzomepos Kpesosia I1JK ne ycranosaena.

1. PeakTuBbl ¥ annaparypa

5. [TpumensieMble PeakTHBH H PaCTBOPHL.

®enon, TOCT 6417—52, nepersannnifi npu Temueparype 182°C,

Crangaptabiii pactBop Ne 1 Qenona. B mepuyi xondy eMKoCTBIO
10 Ma naausaror 4 ma 0,01 H. pacTBOpa CGAKOTO HATpa H B3BCUIHBAIOT HA
aHAJMTHYECKHX Becax, 3aTéM BHOCAT 2—3 KPHCTaMIHKa ()eHOMa H CHOBA
s3pemwnBaloT. O6wem noBoiaT no merkd 0,01 H. eaxuM waTpowm. ilo pas-
HOCTH B BeCe PaCCUHTHBAIOT COJAePXaHHe (eHoJa B 1 MJa pacreopa.

W3 crangapTHoro pacrsopa Nt | COOTBETCTBYIOWIHM Da3aBeleHHeM
0.01 H. eIKHM HaTPOM TOTOBSIT CTaHAAPTHBIN pacTBOp Ne 2 denona, co-
nepxauguit B [ Ma 1000 mxr. 3aTeM roTtoBST CTaHAApPTHLIM PaCTBOp
Ne 3 ¢enona, comepxamuit 8 1 Ma 100 MKr; nyTem nocCaclyiolLero pas-
BElleHHsT TOTOBST CTaHAapTHLA pacrsop Ne 4 denona, conepxaiuit B
1 Ma 10 MKr, 4 M3 NnoCJefHero CTaHxapTHLl pactsop Ne 5 deHoaa, co-
Aepxamuf B 1 Ma 1 Mkr.

opro-Kpeson, MPTY 6-09-3829—67, neperHansuiit npy TeMmoepary-
pe 190,9°C.

mera-Kpeson, MPTY 6-09-2796—66, neperuanublii npd TeMneparype
202,8°C.

napa-Kpesoa, MPTY 6-09-5624—68, nepersasunii npu Temneparype
202,5°C.

CraHAapTHHe PacTBOPH OPTO-, MeTa- Il Napa-KpesoJa rOTOBAT aHa-
JIOTHYHO CTAaHZapTHHM pacTBopaM ¢eHona. HckiioueHue COCTaBAKIOT
cTanfapThiie pactBope Ne 1, 2, 3 u 4 opto-, MeTa- ¥ napa-kpesoJa, co-
LZepxamue 1000, 100, 10, 1 Mxr/s, KOTOpHle rOTOBST COOTBETCTBYIOLIEM
pa3BejedHeM CTaHXapTHHX pacTBopos Ne 1, 2, 3 1 4 opTO-, Mcra-, mapa-
Kpesona 0,01 H. pacTBOpOM eAKOro HATpa.

Csech craHZapTHHX PacTBOPOB teHOMa H 0)TO-, MeTa-, Napa-Kpeso-
Jla TOTOBSIT ¢ comepxanHeM B | Ma I, 10, 100 MKr KamAOro BCULECTBA
B 0,01 H, pacTBOpe eAKOrO HaTpa.

Bymara ungukaTopuas yHHsepcaabHas, pH 1—il0.

Crupr oTHAOBHI, pekTHpuKar, TOCT 5962—67, 96° u 50%-rbiil
pacTBOp, MeperHanibiil ¢ eadkHM xaqap. I 1000 ma sTHnoBOro cnHpra Ro-
6asute 100 r eaxoro xauu. [loron cobupats npu teMueparype 78,4°C.

Kann eaxoe, TOCT 4203—66.

Harp enxuis, TOCT 4328—66, 0,01 H. u 10%-H5tit pacTBOPHL

Consnas kucaora, FOCT 3118—67, ynensunii sec 1,19 1 5 u. pac-
TBOP.

napa-Hurpoauuann, TY 6-09-258—70, 0,5%-unti pacTBOp.

B 70 MJI BOAE PacTBOPHTH NpH Harpesawuu 0,35 r NMapa-HHTPOAHH-
suHa, B noayuersblit pacTBOp Z0GaBATb 4 MJI COJSIHOH KHCHOTH yHelb-
Hulfi Bec 1,19.

Hatprit asorucroxucianit, FTOCT 4197—66, 25%-uwit pacTBOp. Xpa.
HHTh B TEMHO¥ CKJSIHKE.

napa-Hurpodennnnuasounit. K 7,4 M pacTBopa napa-HATPOAHUIHHA,
NPHrOTOBJEHHOrO BHIIEYKA3AHHLIM CNOCOGOM, 106aBuTL 0,5 Ma 25%-Horo
PacTBOpa KHCJIOTO a30THOKHCAOrO HATPHRA M MeWATh CTEKJSAHHON nanoy-
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KOft A0 HCYEe3HOBEHHA NY3LIPLKOB rasa (NMPHrOTOBJAEHHE PacTBOPa lla XO-
JIOfly YCKOpsieT NpOLecC a30THPOBaHMSA). PacTBOp rOTOBAT B JeHb aHa-
JIH3a.

Jsarunosuit apup, ukcrnit aas Hapkosa, TOCT 6265—52.

Bensos, 'OCT 5955—68.

Meranoa, TOCT 6995—67.

Ousrunamuy, TY 6-09-68—70.

CHcTeMa pacTBOpHTeNefl: B AeJHTENbHYIO BOPOHKY Ha 25 MJI BHOCAT
10 Man 6eusona, 1,5 MaA Meranona u | Ma gH3THJAaMHHA, TuiaTedbHO TNe-
PEMelLINBAIOT B TeYCHHE 2 MHH,

6. IlpuMeHseMEle nocyna H NpHGOPHI.

AcnipanoHHoe yCTPOACTBO.

XpomarorpadHueckas cTekAsHHas KaMeDa (3KCHKaTOp).

Yamka [lerpn.

TennosnexrposenTunsnTop (eu).

Lenrpudyra, ckopocts 2500 06/MHEB.

CrekrpodoroMeTp.

Ilpu6opu noraoTHTesbHBle ¢ nopuctoit maactuukodt Ne 1. Manas
MOZeJb,

[Ipo6upkr KOJOPHMCTPHYECKHE C NMPHUTEPTHMH NPOOKaMH, BLICOTOR
150 MM H BHYTPEHHHM AuaMeTpoM 15 MM ¢ menenusiMu 5 w 10 ma.

[Ipo6upky KoJOpHMETPHYECKHe ¢ IPHTEPTHIMH NPOGKaMH, BBICOTOMH
100 MM u BHYyTpeHHHM ARHaMeTpoM 10 MM ¢ JedeHHAME |, 2 B 3 Ma.

IIpo6upku UeHTpHPyxHble Ha 10 Ma ¢ uesoit neaenus 0,1 ma.

Muxponunerkd, TOCT 1770—64, eMkoctbio 0,1 Mar ¢ uexoil aenenus
0,001 ma.

[Munerku, TOCT 1770—64, eMkoctoio 1, 2, 5 10 Ma ¢ veHoit pede-
uus 0,01; 0,02; 0,05 u 0,1 Mma. )

Kon6u Mepuwe, TOCT 1770—64, emxocThio 10 u 25 Ma.

Jenureabubie BOPOHKH eMKOCThIO 10 B 25 Ma.

CKJsIHKH peakTHBHME,

TTa/louKH CTeKJSHHbE,

KioBeTH ¢ paccTOfiHHEM MeXJy PaGOuMMM TPaHAMH | M.

[nacturxku xpomarorpaduyecke «Silufols.

111. OT60p npo6H BO3AYXA

7. Bosayx co ckopoctsio 0,5 J/MHH NPOTAIHBAIOT uepes MOIVIOTH-
TeJbHB{I NpHGOp CO CTEeK/IAHHOH NOPHCTOH NuacTHHko# Ne 1, conepxa-
weft 2 ma 0,01 n. pacTBopa eiaxoro Hatpa. Hua onpepenenus /o ITOK
Ans. pexosa Heo6xoaHMO OTO6paTh 12 /1 BO3AyXxa.

IV. Onucanune onpeneneHus

8. B xosopuMmeTpHyeckylo Npo6HpKY orGupator 1,0 Ma mpobu, no-
Gapasior 0,1 Ma pactBopa nmapa-HHTpodeHH A#a30HHs v 0,1 Ma pacTso-
pa 10%-soro eaxoro Harpa. Ilpo6y mefiTpanusyior 5 n. pacrBopom coas-
HO# KueaoT zo pH 3—6 (mpumepno 0,06 My uax 2 xanam 5 H. pacTBo-
pa CONSHO KHCJOTH), BCJAENCTBHEe Yero KpacHas OKpacKa IepeXORuT B
xearylo, OxpallieHHH NPOAYKT 3KCTparupyior soupoM 2 pasa. Dbup-
HH# CJ0H TOMEIaloT B NPOGHPKH C MPHTEPTHIMH NMPOOGKaMH C JAeseHus-
Mu 1, 2 1 3 ma. OGllee KOMHYECTBO 3(pHPa AOMKHO OHTh | Ma  (ecan
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9pUpPHHE CJIOH OKPallleH B XKEJTHI ilBEeT OYeHb HHTEHCHBHO, TO 3TO CBH-
IeTelbCTBYeT o GosplioM cojepicaHun ¢eHona). KosmuectBo aduproi
BHTSAMKHE MOXHO YBeNWuHTL pasbaBlieHHeM, OTMeuas OOWHA 00BeM
3¢hupHOi BHTAKKA. Ecan spHpEEE C/ol OecubeTeH, TO HYXKHO KOJIHYe-
CTBO AHAJH3HPYeMOH NpPOGH YMEHBIIHTHL, HCNAPHB 3QHPHYIO BHTAKKY
1o ob6bema 0,2 ma.

Ha ocunydonoBYI0 NJIACTHHKY C TOMOILBIO MHKDOMUNETKH B TOYKH,
pacnosoXKeHHbe Ha | CM OT HHIKHETO Kpas IVIaCTHHKH, 1 cM ee GOKOBLIX
KpaeB H 2 CM APYr OT ApYra, HaHOCAT NYTEM MHOTrOKPAaTHOTO NPHKOCHO-
BeHHA MHMAETKOH K MJAaCTHHKe B TOKe XOJOJIHOro BO3jyxa paGoTaloliero
¢ena no 0,1 Ma pacteopa npob.

Pasaedclike BelleCTB OPOBOAAT B KaMepe, Ha AHO KOTOpofi moMemia-
ot uamky ITeTpu co cMecbio pacTBopHTeNedl. IlnacTHHKY 3aKAaALIBAIOT
TaK, 4TOObl HHKHH{ Kpali NOrpysusicd B XKHAKOCTb NPHOJH3HTENLHO Ha
0,7 cM. Pasfienenne cuMTaeTcs 3aKOHYEHHHIM, KOTJa PacTBOPHUTE/b MOX-
HEMeTCS OT JIMHHH cTapTra Ha BeicoTy 12—13 cM. Ilocse atoro xpomaro-
rpaMMy BHIHHMAlOT, OTMEUalOT JHHMIO (POHTA M CymaT Ha BO3AyXe,
Bpems paspededust AOMKHO GuiTh He Gosee 26—30 MuH.

Jns KOAHYEeCTBEHHOTO ONpeje/icHHS BellleCTB Ha XpOMaTorpaMme pe-
KOMeHAYIOTCH GOTOMETPHUECKHI H BH3YaMbHBIE CIOCOGHI.

Has Bu3syaspHOro onpefeJeHHs FOTOBHTCS, IIKaJa CTAHLAPTOB COAEP-
KauHem or 0,005 xo 2 mxr, nas doromerpuieckoro — or 0,01 no 2 Mmxr.

Ionpobuo NPHUroTOBJEHHE WIKaJLl CTaHAAPTOB B KONOPHMETPHYECKHX
npobupkax Aano B Tabu. 23.

Ta6auuma 23
Illkana craupapros
% 1 %p: = E] ’ g
Sg8 |Sg=s. | 52 | B8 | B3 | 53
283 |zEgegsgl 25 | 35 | E& | g%
“ |[Hda ([HoR&ES= = < @ < @ < /R
=~ NEI; NEU “C: - a s -~ = = B
S | MO o |HOS gmd : vos ozt‘gt.‘ SRR
=5 a2y afmeg U8 o 8 P a8 = a8 =
2 5257|805 EE8] g | 2z | g5F | 2w
TEIS%R2|08 888 SF G2 | 582 | S22
1 0,005 0,05 0,95 — — 0,05
2 0,01 0,1 0,9 — — 0,1
3 0,03 0,3 0,7 - - 0:3
4 0,05 0,5 0,5 — — 0,6
5 0,1 1,0 0,0 — - 1,0
6 0,3 3,0 0,7 - 0»3 -
7 0,5 50 0,5 — 0,5 —
8 1,0 10,0 0,0 — 1,0 —
9 2,0 20,0 0,8 0,2 —

3aTteM BO BCe MPOGHPKH LUKaJAbl CTAHXAPTOB NMPHOABJSIOT JABAXKAH
no 1,0 mM&t spHpa W H3BJEKAWT O6PA30BABLIHACA OKPAMIEHHBIH HPOAYKT
B AeJHTENEHBX BOPOHKaX. BOJHENI ¢JIO OTGpACHIBAIOT, 3(HPHHE BH-
TAXKKH TOMEN(aloT B MaJieHbKHe NPOOHPKH ¢ NPUTEPTHIMH NPOGKaMH.
KosHyecTBo 3(hHPHOR BBITSXKH JOJXKHO OMTH PaBHHIM ] MJ, NPH 6OJb-
eM cojiepXKaHuH 3dup HCHapsAIoT.
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ITpuzoTosaenue xpomarozpaguueckoli wikasst. Ha xpomarorpaguue-
CKy!0 MJIaCTHHKY HaHocsaT mo 0,1 MJ 3(HPHOH BHITSXKKH H3 KaXJOro
CTaHjapTa ¢ NOMOLIBK MHKDOMHNETKH B NOTOKE XOJIOAHOrO BO3AYyXa
(den). Janbretimee xpoMaTorpadHgeckoe pasfenciue B xpomarorpadmu-
YECKHX KaMepax mpOBOAST aHAJODHYHO mpoGaM.

Tpu Bu3yanbHOM ONpeNeNICHHH CPaBHHBAIOT HHTEHCHBHOCTL OKpa-
IIeHHBIX 30H HCCAeLyeMBIX Npo6 ¢ 30HAMH XpoMaTorpaduueckoli Kabl
¢ copepxkauuem ot 0,005 zo 2,0 Mxr ans kaxjoro benlecTBa ((eHona
H H30MepOB Kpe3oJfa).

Ipu doToMeTpHUCCKOM METOAE KOJNHUECTBEHHOTO ONpeliesieHHs Be-
IIecTB MOJyueHHHE Ha XpoMaTorpatHueckolf NMacTHHKe 30HLI HCCNelye-
MbIX BellectB (nmpo6a M uIKana) OCTOPOXHO BHIPE3alOT (KamAylo B OT-
JeNIbHOCTH), MOMeIlaloT B UeHTPHQYXKHble NpoOHPKH K o6pabaThBaioT
4 ma 50%-Horo pacrBopa NeperHaHHOTO S3THJOBOTO CHHpPTA, TIXATENBLHO
TiepeMelIHBaT CTeKASHHOM NajoykoR. 3aTeM npubbl HEHTPHQYTHPYIOT
B Teuenre 10 MuH co ckopoctbio 2500 of/Muu. ITpospaunblit ciofi cin-
BAIOT B KOJODHMETPHueckHe NPo6HpKH u nobapasior no 0,1 Ma 10%-Horo
pacTBopa eKOro Hatpa.

VIHTEHCHBHOCTb 06Da3yIOUIUXCA OKPACcOK H3VIEpSIOT Ha cnexTpodoro-
merpe npH 490 M Aas  deHoOna, S15 HM AR opTO- ¥ MeTa-Kpesona
540 um nas mapa-xpesona. KOHTponeM CAyXKHT DacTBOP, COepMKauluit
4 mMa 50%-moro nepermannoro staosoro cmupra # 0,1 Ma 10%-woro
pacTBopa eAKOro Hatpa.

KonuuecTeo MHKporpamm B npo6e ycradaBauBaloT no KajHOGpoBoil-
HBIM rpadukaM AJf KaxJAOro BellleCTBa, NNCTPUCHHBIM B KOOPAHHATAX
ONITHYeCKad MJOTHOCTb — KOHIEHTPAmHMA.

Konuenrpaumo ¢eHosa H H30MepoB KpezosioB B Mr/M® Bosayxa X
BLIYHCASIOT IO popMyJie

GV,

Vve '

rie G — KoauyectBo BeitecTBa (deHos, opTo-, MeTa-, mapa-Kpeson),
HaliieHHOE B aHAJH3HpyeMoM ofbeMe NPOOH, MKT;
Vi — obmnit 06beM npobh, M,
V — o6bem npo6H, B3ATHIA st aHAIH3a, M,
Vo— o0GbemM BO3Lyxa, OTOODaHHEIN AJs aHajJH3a H NPHBEJEHHBIT K
HOPMaJLHBIM YCAOBHAM (CM. NPHJOMKeRHe 1), 2.

X =
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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



COBLEPXAHUE

Meroguyeckie yxasanns Ha $pOTOMeTpHYCCKOE ONpefeaeHle Gop-

HOM XHMCAOTHl ¥ GOPHOrO aHrHApHAa B BO3AyXe . . . . . . 3
Meroanueckne  yKasaiuHs Ha cboroue'rpuqecxoe onpeaenente
TeJtypa M ero COGIAHHEHHH B BO3AyXe . . .. . . b
Mertonnueciue  yKasanHs Ha (DOTOMETPH‘IECI\Oe onpejeJienne
MOHOXJIODHCTOH Cephl B BO3AyXe . . A
MeTtonuyeckHe yxazaHHA Ha CbO‘l'OMeTlelcm(Oe ofipefiesieHye
THAPHAA TepMaHHA B BO3RyXe . T
Meroanyeckie YyKasaHHS Ha q)ommerpuqecxoe ofnpejesieHHe
cnupToB WHpHoro psga Ci—I10i0 ¥ dypdypunosoro cuupra B BO3- 19

ayxe . .
Y Meronnueckue yKasaHus Ha (OTOMETPHYECKOe OnpejelieHHe
(popMaMuzia H AWMeTHAdOpPMAaMHAa B BoO3ayXe . . . . . . 15
Meronuyeckye ykasaHHs Ha (oTOMeTpHYCCKOe onpe.nenenue
STHIHMAEHAHALETATa B BO3AYXe . . 18
MeTonnueckue yKasaHHs Ha @orome-rpnqecxoe onpenenenne ;m-
BHHHJa B BO3ZyXe . . . 20
MerToxHyeckue yKasauus 'Ha (bOTOMeTleICCIxoe onpeneneuue na-
pa-MeTHaypeTanfensoncynbporunpasuna (nopopopa UYX3)y . . 22
Meroiuueckue yKasaHHs Ha (POTOMETPHUECKOe onpepeneHue de-
HoMa W JuMeTHAdeHONa B BO3AyXe . . 24
Meroanueckne yxasaHHa Ha paanenbuoe cporoueTpuqecxoe on-
pencienne TpHdenuadbochata # eHola B BO3AYXe . . . 2
Metoanueckue ykasanus Ha pasfenpHoe omnpefeienne op'ro-
MeTa-, napa-Tpukpesuadochata # TpHPeHuapochara B BO3AyXe C
NOMOUIEID TOHKOC/OMHOH XpoMaTorpatduu ... .29
MeronHyeckue yKasawHs Ha d)OTOMeTquecxoe onpejelienke
OpTO- ¥ Napa-HUTPOAHWJHHA B BO3AYXe . R
MeTofHUECKHe YKa3aHHA Ha q‘xoromerpnqecxoe onpejenexHHe
3,4-AMXFOpaHUIMHa B BOAYXe . L. .. 36
MeToauueckiHe yKasaHHd Ha nonnporpad)uqecme onpeneseHne
3,4-IMX7OPaHHARHA B BO3LYyXe . . . 38
MeTonnueckHe yKasaHHd Ha daommerpuqecxoe onpeneneuﬂe
3,4-IHXJIOPHHTPOOEH301a B BO3AyXe . . . . . . 40
MeToAHYECKHe YKAa3aHHS Ha q)orouerpnqecx\oe onpeneneane
IMMCTH/AHUIHHA B BO3flyXxe . . . .. 42
MerToznueckye YKasaHHs Ha d)momerpnqecxoe onpenenexme
xjopucroro 6eH3oHsNa B BO3MyXe .. . .. .. 44
MeTtoauueckne yKka3aHHs Ha q)O'romerpnqecxoe onpejeneHune
HuTpoGes30TpHdTOPHAA B BO3AYyXe . . -

Metonuyeckye yKasaHuss Ha ¢omme’rpﬂl{ecxoe onpejeiieHe
Tpednana (TpHPTOP-2,6-AHHHTPOAHNPONHUA-A-TONYHAHHA) B Bo3ayxe 49

120



MeToaHyeckHe YKasaHHS Ha CIeKTPOPOTOMETPHYCCKOe Onpese-
JeuMe GyrunaMiia GeH3ocyNbOKHCNOTH B BO3AYyXe . .

Meroauueckie YKa3aHHs Ha Pa3felibHOe ONpefiesieHne napon q>e~
HOJA, OPTO-, MeTa- K mapa-Kpesosia B BO3AyXe € MOMOIIBIO TOHKO-
cioiHoit xpomatorpaduu ., .

MeronuyeckHe yKasaHHA Ha onpeueneﬂne MCTaﬂblle[‘H.L[a B BO3-
LyXe c IOMOLIBIO TOHKOCAOHHOH xpoMartorpapum . . . .

Meroxuueckie ykasaHus Ha QOTOMeTPHUELKOe OMpeielieHHe }m-
MEeTHABUHUASTHHH-N-OKCH(DEHH/IMETAHA B  BO3AYyXe

Mertojuueckie yKasaHHf Ha QOTOMETpHYECKoe onpenerenne
(eHaueTHHAa B BO3AYXe .

MeroanyeckHe YKasaHHsi Ha Q)oromerpuqecxoe onpenenem{e
aHaJbrHHa B BO3AyXe .o e e e e

MeroanyeckHe YKa3aHH:A Ha QoToMeTpHIeCKOe onpene.nenue
ORpaMHJOia B BO3dyXe . .

MeTtouueckHe yKasaHHS Ha cnelt'rpoqm'rome'rpuunoe 0ﬂpei-le-
JIeHHe CTPENTOMHLIHHA B BO3AyXe . . .

Meroaxueckse ykalawHA Ha crlex-rpoq)ovomemwtecxoe onpe,ue-
JeHde aMOHUHJ/NIHHA B BO3AYXe .

Meroanyeckne yKkasaHHA Ha cnemponOTOMeTpmecn(oe onpe.ue—
JIeHHe MEeTHJ/ITeCTOCTEDOHA M AUETaTa AHMTHAPONPErHEHONOHA B BO3-
ayxe . .

MetonHueckHe yKazanus Ha (OTOMETPHYECKOe OnpeAelieHde
cyandanupiaasuua, cyabdajHMeTOKCHHA, cynm‘ba-mouomemxcuﬂa
u 3-xa0p-6-cynppaHHIaMEIONHPRAA3HHA B BO3RYyXe . .

MeronHuecKHe yKasaHHf Ha ONpefe/ieHHe rapAOHb {[2- x.nop 1-
(245Tpux.nop(pemm) BHHHJAHMeTHAdOCPaTa] ¢ MOMOLLBIO TOHKO-
CIOHHOH XpoMarorpaduu B BO3Ayxe . . . .

MeroauueckHe ykasaHH® Ha (pOToweTpnqeu\oe onpe}leJleHue
OcH3aJbAerHfa B BO3AyXe . .

MeronuyeckHe ykasaHHs Ha SMyJIbCHOHHOG onpeneneﬂue Tep-
¢ennsoB B BO3AYXe . .

Meroauyeckne yKasaHHi Ha cl:o-romerpnuemme onpep,enemle
COJIaCOLHHA B BO3AYXe . . . .o

MeToAnYeCKHE YKa3aHHST Ha ¢>0T0\1"Tpullcc1\0(, onpcnencmxc
nonuxkap6auusa B BO3Ayxe . . . . ..

Meroanueckre yKasaHHs Ha xpowarorpaq)nqecxoe onpegeJ/icHHe
KapaTtaHa K aKpexca B BO3AYyXe . . . . . . . .

Meronuyeckue yKasaHHs Ha ONpeleieHHe CEMEPOHd B sosnyxe
¢ MOMOIIBIO TOHKOCJOHHO{I XpoMaTorpaduu . . . ..

MerToanyeckHe yKasauHs Ha raaoxpomarorpaqmqeclcoe onpen_e-
JMeHue AHXJOpOyTapueHa u TPUXJOpOyTena B BO3LyXe .

MeToaHYECKHe YKA3aHHA Ha raaoxpomarorpaq)mlec1<oe onpe/le-
JeHHe XJopomnpena B BO3Ayxe . . . . .

METOH,H‘IECKHe yKasanus Ha onpeneneﬂﬂe cymmapﬂoro Cleep-
JKaHHA OpPraHHYecKUX BellleCTB B BO3AyXe (B nepecuete Ha yme-
POA) C TOMOUILIO Ta30BO# XpoMmaTorpaduu

MeronHueckHe yKasaHus Ha raaoxpowafrorpacpwxecl(oe onpep.e-
JienHe Gensona, ToJyona, OPTO-, MeTa-, Mapa-KCHJAO/a, CTHPOAA, Me-
THAMETAKpHJATa B BO3AyXe . . . . e e e

MeTondueckde yKa3aHMs Ha raaoxpomarorpaqmqecxoe onpese-
JIGHHE STHJOBOrO CHHPTAa B BO3AYXe . .

51

53
57
60
62
64
66
68
71

73

75

77
79
81
83
85

88
90
92
94

97

100

102
121



Meropuyeckue yKkasaHHs Ha KHHETHKO- cnen&rpoq.-oroMerpnqecxoe
onpelienenue aan(Ga-MeTHICTHPOJa B BO3AyXe . .

MeToguueckHe yKasaBHsi Ha rasoxpomarorpa(pmecxoe onpene-
JeHHe AUMETHIAGhOpMaMHAa B BO3JyXe .

Meronuyeckne yKasaHus Ha Konopumewpnqecxoe onpeneneuue
AumetnadopMaMuja B BO3AyXe . . . . .

{Ipunoxenne 1
Tpunoxenne 2
Ilpunoxenne 3 . . . . .
Mpunoxenne 4 . . . . .

-
[
L

16

108

111
112
115
117



Meroaunueckue yxasanus
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