MMWHWUCTEPCTBO 3JIPABOOXPAHEHWI CCCP

METOOAMNYECKUE YKA3AHWII

[MTO USMEPEHMIO BPEJIHDBIX BEIIIECTB
B BO3IVXE

Beiryck XX

Mocxkpa, 1984
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MAEVICTEPCTBO 3IPABOOXPAHEHUA CCCP

METOIMUECKUE YKA3AHUA

10 ESMSPEHHD BPENHHX BEMECTB
B BO3JyXe
XX

Mocksa, IS84 r,



COODHMKR METOIAYeCKHY YRasawE@ cocTamyed MeToImgecrolt
cexmmeR Mo TPOMHTUIEHHO-CAHMTApPHOX XMMEM ImpE HpoGieMEof RO-

Miccrn "HAyYANS OCHOBH IATHERH TpyIa @ npodeccrHoHaNtsHOR ma-
ToJIoTHER ",
HacToamme MeTOIMIECKZE YRASSHUA PACHPOCTPAHAVTCA HA

H3MEDEHHE CONepPXAHNA DPPENHANX BEmeCTB B BOSIYXe UDOMHUVISHHHEX
NOMEMEREY NpE CABKTAPEOM ROHTpDOJE.

Perarxipionnas xoopmerzes: Emray PLT.

Marenoncras P.H.

Iyracar P.O.
Irsmeona YL A.
Opeaxmxr B.T.



NYTBEPXAO"
damecrureny I'nasHOIro
I'OCYZ8pCTBOKHOI'O

CAHHPLARHOT0 Bpaus CCCP

_/Ilﬂ,ﬂ/h“. 3aMYEHKO

" _.._:,g_ " o, 5.2& 1987,
N 3747~ 3%

METOLVYECKIE YKASAHUA
M0 NONAPOTPAQUYECKOMY U3SMEPEHMO KOHUEHTPALUA TUTAHATA
bAPUAl, TETPATUTAHRATA BAPUA, THTAHATA BAPUA-ATIOMUHUA,
TUTAHATA BAPUA-KANBIUA ¥ TUTAHATA-I{UPKOHATA BAPUA

B BO3JYXE PABOYEA 30HH

/0\

TuraHaT CapusA Bn\o/'r.t=0 M.M, 233,23

0 /;L—-O--T/i

/
TerparuraHar Bd/' o O‘\b M.M, 472,92
Gapus \ /
Teranar BaTi0, . 0=Al—0—Al=0 M.¥. 335,13
08pUA-anDMUHKA
Turanar Bami0, . D2 Moy 369,21
6apHA~KBIBIMA ~No”
- _ 0

TuTanaT-nUpPKO BaTi0, . Ba”  S7p—0 M.u, 509,78
HAT Gapus ~o0~

[ipnBOAGEHNEG COOZMHGHUR G6CNBOTHHEO NOPOLKH, PSCTBOPUMHE B

COAAHON KMCAOTE, HEDACTBOPUMUG B BOJ6, B BO3NyXe HAXOXATCHA B
BUXO® 8a3posonel,
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1, XapaxTemmoTHEA METOIA

OrnrpeleyleHEe OCROBAHO HAa BOCCTAHOBISHHN JOHOB OapMA HA
PTYTHOREISABHOM SNSRTPONS® HA $OHS ZA-HOIO DPACTBOpPa XJOPMCTOTOC
RaJAMNHEA,

Or6op npod MPOASBONATOA C ROHIUSETDHDOBARMEM Ha (®AILTD.

[Ipexex MSMEDOHHA Capds B AHANESNDYOMOM O0LeMe 2 MRIYMi.

llpexiex EBMepeEms dapis B BOsEyxe 0,I mr/u°(mpm ordope mpo-
6u xospyxa 100 x),

TRanasor HSMOpHAeMHX KOHI[eHTpamEit B Bosxyxe or 0,10 no
. urh®,

Quperexenam He memanr Raxbmait, yaray (IV), mapxom# (II),
aumesrEElt, WmasT - xsxeso (M),

TpamimA oyuuapioit nOrpemroCTE MamepeRma +8%.

peNeXBE: yomyoruMas EOHIEHTDEIMA TETAHATE 6apis, TeTpa-
TERATS OapEA, “Wranars CAMA-BINMHENA, TETAHATA C8pAA-~-KAJIRIEA
X TTAHATA-INDPRwara dapnd WO womy dapms 0,5 wmr/m®,

<. Paxran, pacTBOpH B MATEHMANH

Paput xropac?ilt, xq, TOCT 4I108-72.

Kaabui XXODHCYY, 2%-Huil DACTBOD, I'OTOBAT HS HACHIEHHOTO
A-BOXHOTO XAOPHCTOrOWurm.sz, JOCT 4460-77.

Cowmaa KHGI0T&,Xy, pacreop I:I no odremy ¢ manmoft, IOCT
3118-77.

PryTh OWMNMERHAA, XT 4658-73
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CrarnapThuft pacTop Sapaa % I rommerTpamue® 200 mEr/mi,
roToBAT pacreopermeMm 0,0I78 r xaoprcroro Sapea B 50 mMn 2%-0T0
pPacTBOPa XJODICTOIO KaJbUNA,

CrannapTHHY! pacTBop Oapmsa kK 2 xoHmenrpamse#t IO mer/mi,
T'OTOBAT COOTBETCTBYNIEM DA3CABJICHRAEM 2%~HHM DACTBODOM XJIODHAC—
TOIC KESJABINA.

J. [IpMCOpH B mocyIna

AciparMorHoe yerpoiterso.

IEnpTpH ADA-BI-20 (mm ADA-XI1-20).

CHIBTPONEPEATEND .

Konox MeprHe, BMecTEMOCTED 50 mur, TOCT I1770-7-L.

[mreTior, svecTEMOCTED 2, 5 ¥ I0 mix ¢ merodt paeHus 0,01
¥ 0,1 wi, TOCT 20292-74E,

TV fapdopoBHe, ymaMerpom 62 cm, IOCT 947-80E,

Heus MyQeJrHaH.
lTosaporpayp mapks UNT-I (4m amasoryyHut IPECOD).

4. [IpoBelioEEe HIMEDEHHA
JeJoBrsz 0TGOpa Ipod BO3YXE

Boamyx co ckopocTed 20 J/MIH mporgiMROT Yepes ¢RILTp
AQA-BII-20 (uom ADA~-XT=20).
Iz ompemenexms I/2 IIK cxemyer crofarTs 40 xr Bosnyxa.



Joxopus anamsa

[lpodn ¢ aaeTpod nomemanT B Papdopopult THIEN:r ¥ IPOBOIAT
cyxoe cxuramEe B MyDesrHOft mews mm Temmeparype 500°C. Hocue
OXIAXKORMA X JO0NRHOMY OCTATRY B TEIVIE Jo0amrapT 2 M coyrssHoft
racxor (I:I) X BuDapEBanT HOCYyXA OPH CJAGOM HATDEBAHMM HA.
[LINTEe., SareM B THIMM BHOCA? 5 Mi 2%-0T0 PACTBOpA XJIODHCTOTO
RANRIEA B TP IIpMeMa, NepeMeImBanT RAXNHR pas, NEepPeHOCAT B
S9JBRTPOINSEP H NOXAPOTPAIRPYDT B HOCTOAHHO-TOKOBOM PexmMme, HKS-
MEDSA BHCOTY BOJHH BOCOTAHOBNEHUA O8DUA.

Pexwu nongporpafdpoOBaiEA: HAYANBHOe Hampaxerwe - 1,86 =,
CKOPOCTSH DASBEDPTKR 5 MB/06R, CKODOCTH IEATPAMMHEOR JEHTH

5400 mi/9ac, HeMOX KANAHAA - 2 RAILM/CER, IMOTEHIAN BOCCTA~

HOBJSHESA NOXYBOIHH OApHA OTHOCHTENLHO HACHMEHHOI'O KaJNOMeJBHO-
ro sJerTpoma ~ 1,97 »,

Conepxayme dapug P I M nougporpaf@pyeMoro pacTBopa ompe-—
ReAAnT 0 XAKEGDOBOYHOMY IDAJWKY 3ABHCHMOCTE BHCOTH BOJIHH OT
KOHIIOHTpAIME HMOEOB dapHsa (corzacEo Tadsmus).
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TadxEa

[ixasa CTaHIKPTOB

Homep CramnapTiuffi CrampepTenll 2%-Huit pa Coxepxanue
CTaH- paocTBOD & 2 pacmcrp kI, uomc'roro RBJII-— da%

napra  Mi A, W1
I 0 0 5,00 0
2 1,0 O 4,00 p.
3 2,0 0 3,00 4
4 D 0,25 4,7 I0
5 0 0,50 4,50 20
3! 0 1,00 4,00 40
7 U 2,00 3,00 80
8 O 2,50 2,50 I00

lossgporpaapoBale OTAHIADTHHX PaCTBOPOB HPOBOHAT B YCJIO-
BASTX, QHANOTMYHHX ABaJK3y mpod (cM.Tadt.).

ComepXarze 6apas B MI/u® posmyXxa (X) BETMCESOT N0 HOpMyRe:

X = 52 v , THe
V20
g — conepxapme damma B I v noasgporpafmpyemoro odhema,

MRT/ WL,
V- Odm OG'I:BH prH. MiH ,

Voo odbeM BOSKEyXa, X, QrodpaMBHE XIg anaMdss B DpEneXeHuuik
X CTaHNADTHRM youomusam no Jopuyze (ou.upenosemue I ).
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ilppsoxerme 1

[[prBeeEEe OCHeMA BOSIYXS X CTAHIAPTHHEM YCJIOBHAM NPOBO~
Jar no ciaspymiel dopmyne:

Vt -(273 = m) 'P
(273 + %°)+101,33

Voo = . T8

V; - odneM BOSXyxa, OTOGDAHEHR JIA aHamMsa, J.
P - Gapomerpmvecroe xamnemee, klla (I0I,33 xlla=760 mu pr.cT.)
t0 - mesmeparypa BosHyxa B Mecre oréopa IPOSH, °C

Ina ynodoTBa pacuera V,, CJIeNyeT DONBSOBATHCA Tasmanel

rRosffmmmentoB (upEnoxeswe 2). Jug DpPABENOHEA BOSKYXA K OT&H-
REPTHHM YCXOBHAM HANO YMHOXHTE V¢  Ha coorBeTCTRyXNEE X09(-

(ETHeHT .
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ccce

Toum-

ne-

Typa
BO3~

97,5

Ve

I,I60c
1,I508
1,I1414
I,1323
I,I233
I,1144

L,I1056
1,0070
1,0886
1,080
1,0720
I,063%

98,0

3

I,1662
I,I567
1,I1473
I,1381
I,I290
I,I201

I,III3
I,IR7
1,0941
I,0856
1,077
L 594

Koagdgdrunre ET N
ILisf TpRBEeIeEHss o0reMs BO3IYyXA K CTRHIADTHHM YCIOBEAM
(remmeparypa +20°C, aTmocepnoe namremme IOI, 326 xila)

ATvocheproe JIanneHme, Klia

£8,5

4

1,I721
I, 1626
1,153
I,I1439
1,1348
I,I258

1,1170
1,1083
1,0997
I,09I3
1,0830
1,0748

99,0

O

1,I781
I1,1685
1,I590
I, 1497
1,1405
I,1315

I,I226
I,1139
I,I1053
1,068
I,0885
1,080

99,56

6

I,1840
I,I744
1,1649
I,I585
I,I463
I1,I372

1,I283
I,II95
1,I109
I,I024
I,0940
I,0857

100,0

7

1,I900
I,1803
1,1707
I,1613
I,1521
I,1429

1,1340
1,125
1,I1165
1,107
1,095
1,0912

I00,5

1,I959
I,1862
1,1766
1,1671
I,I578
I,I487

I,1397
1,I308
I,I221
I,I135
1,1050
1,0967

101,0

I,201I9
1,181
I,1824
1,I729
I,1636
1,154

I,I453
I,1364
I,I276
1.1190
I, I105
I, 101

[IprnoxeHHE 2

101,5

10

1,2078
I,1980
1,1883
11,1787
I,I693
I,I601

I,I5I0
I,1420
I1,I1332
I,1245
1,160
I,1076

102,0

1,2138
I,2039
I,1941
1,1845
I,I751
I,1658

I1,I1567
1,I477
1,1388
I,1301
I,I2I5
1,I130

I02,5

12

1,2197
I,2098
1,2000
1,1903
1,I809
I,I715

1,163
1,1533
1,1444
I,I1356
I,I<70
I,1I85



£ce

Abodb b |~

+8

+10
+I2
+14
+16

+18
+20
+22
+24
+26
+28

I,0559
1,0481
1,0404
1,037
I,0252
I,0I78

1,0I05
1,0033
0, 9962
0,9893
0, 9824
0,9756

0, 9689
0,962
0, 9557
0,9423
0,942%
0,9367

3

I1,0614
I,0535
1,0457
1,0380
1,0305
1,0230

I,0I57
1,0085
I,0014
0,9943
0,9874
0, 9806

0,9738
0,9672
0,9606
0,9542
0,9478
0, 9415

4

1,0668
1,0588
I,00I0
I,0433
1,0357
1,0283

1,0209
1,0136
I,0065
0,9994
0,9924
0, 9856

0,9788
0,971
0, 9650
0, 9590
0, 9526
0,9463

o

I,0722
1,0042
I,0564
I,0486
I,0410
I1,0335

1,061
1,0188
I,0116
I,0045
0,9975
0, 99206

0,9838
0,9770
0,9704
0,9639
0,9574
0,9511

6

1.0776
1,0696
I,0617
1,0539
I,0463
1,0387

1,0313
1,039
I,0167
1,0035
1,005
0, 9956

0,9887
0,9820
0,9753
0,9688
0,8623
0,95588

7

1,0830
11,0750
1,0670
I,0592
I,0015
I,0439

1,0364
I,0291
1,0218
1,046
1,0075
1,0006

0,9937
0, 9870
0,9802
D, 9736
0, 9671
0, 9607

8

I,0884
I,0803
I,0724
I,0645
I,0568
I,0491

I,04I6
11,0342
1,0269
11,0197
I,0I<6
I,0056

0, 9987
0,9918
0, 9851
0, 9785
0,9719
0,9655

[IlponoaxreHy 3 OPAJIOX.Z

Y,

I,0938
I,0857
I,0777
I,0698
I,0620
I,0544

1, 0468
I,0394
I,0320
1,0248
I,01I76
L, 0106

I,0036
0, 9968
0, 9900
0, 9834
0,9768
0, 9703

10

I,0993
1,0811
1,0830
1,0751
I,0673
L,0596

I,0520
I,0445
I,0371
I,0298
1,0227
I,0156

1,0086
1,0017
0,9945
0,9882
0,9816
0,9751

11

I,I047
1,0965
1,0884
1,0804
I,0725
I,0648

I,0572
I,0496
1,0422
1,0349
L,0277
I,0206

1,0I36
1,0067
0,9308
0,9931
0, 9865
,9799

12

I,110I
1,I0I8
I,0037
I,0897
1,0778
1,0700

I,0623
I,0548
I,0473
1,0400
I,0327
I,0256

1,0185
1,0I16
I,0047
0, 9980
0,9913
0,9847



hec

+30
+32
+34
+36
+38
+40

-

0, 9305
0,9244
0,9184
0,9124
0, 9066
0, 9008

3

0,9353
0,9291
0, 9231
0,9171
0,9112
0, 9054

4

0, 9400
0,9339
0, 9277
0, 9218
0,91I58
0,9100

O

0, 9448
0,9386
0,9325
0, 9265
0,9205

0,9146

6

0,9496
0,9433
0,9372
0,9311
0,9251
0,9192

7

0,9543
0,9481
0,9419
0,9358
0, 9298
0,9239

8

0,9591
0,9528
0,9466
0,9405
0,9344
0,9285

[Iponoyxenue NPUIOXK.<

9

0, 9639
0,9576
0,9513
0,9452
0,9391
0,9331

10

0, 9687
0,9623
0,9560
0,9498
0,9437
0,9377

Iy

0,9734
0,9670
0, 9607
0,9545
0,9484
0,9423

12

0,9782
0,9718
0,9655
0,9592
0, 9530
0,9469



{lpmiroxerae 3

[lepedeHE
yuieperensl ¥ aBTOPOB, IPSUCTABMBIMX METOIAYECKHE YRA3AHAA
B JAHHHE COOpDHHK

it JYepexReHre , Ipel—
MeTOmMIECKES YRASaHUA '
/I CTaBZBIEE METOIHA~ ABTODH
9eCK06 YKasanue
)i 2 3 4

I. %doToMeTDRUIECKOE HIMEPE- B layraduorakos, Yyparynosa H.K.
HAES O—-avIHONCeHHIIIAHC- I . Mockna
BOR XM CHOTH

2., XpomAaTorpafHvecros A9 Jadercxu# HIM - Juxo B.I.
MODEHEEG aHaldasSHHA, aHa- THeHRH, CalMTapEX Mycaes A.T.
0a3MH~-TUAPOLIOHMIA , Hi= Z mpodsagoiepanal,
-Tposocasadasiya, NOIH- T . JamxeHT
SXTHJFHA B JYIMAEHA

3. QOTOMETPAYECKOS H3MOpPe- Hopocudmpcxat HA1  Kodpmma B.H.

HEe Iméoepcrda oprarEqecrolt XrnEH
CO AH CCCP
4, TypOHIEMETPHYECKOE H3=- BHEW#onodpou, Hexpacos H,
MEpeEHE Reraspommade - r.Caxu licasmTHpa C,
HRJIOKCH A

5. IasoxpomarorpajEdecroe Jemmurpancrkafl Ol  llegrep B.E.

H3MepeHde ¥ , N- IaMe—~ I'ATHOHN TPYZa K UBaxona H.I,
IMIAMMHONDOMORUTPULA rpodsadoneBanait,
T . JeHHHTDAR
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[lponoaxsnRe HPENOKEHHS 3

I 2 3 4
6, PoTOMOTPHEYGOROE® H3Mepe-  JemmErpaxckER HAH  [ejrep B.E.
HEO XIAMeTHIIDOXAR I AMA~- THIHGEHR TpyRa K Kpynemmroft P,C.
Ba npodsadoneBanuit
I'.JeHxHIpaR
7. Tazoxpoarorpaimyecxos HY rerdeHH TPyXA llomoBa C.M.
ESMSPeHEE 3 ,5-TIHHTDO- ® npodsadonepaHuit
~4-X710p6eEs oTpROTOpR LA AMH CCCP,
T'.Mocxna,
8, JoromerpEvUecroe nsMepe~  HUM maraenw rpyxa - Iamnoscrang I'.C,

I0.

11,

HEe IRIEEJIOOYTRINNSHA

QOoTOMETPHYECKOe HSMepe—
HAe KapOOKpPOMEeHS

QOTOMETPHIBCRO8 H3NMEDew
HA6 MATHEA, &IOMAHES K
HX OKMCIOB

T'asoxposaTorpagudecroe
KSMEDEHERE® METaJLILIXIIO

palia

Hopocaduperat HUA
ITMIHEHH,
T.Hosocadxper
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baxe M.f.

Bypenro T.C.
yaeanosa A H,

Nanasora EH,



[Iponorxemie OPAJAOXSHES I

I 2 3 4

12, Tasoxpomarorpafemvecxoe  Dexopyocxuft camwrap- Ilepmomcrmit ALl
HSMODOHHe® MeTaHa, ST/- Horurmenwgeokult HUH,
HA, nponaEa, H3O-dyra- I' . MAHCK
Ha, NeHTaHa, H30-II6H-
TAHS B IX CYMMH

I13. TasaxposarTorpafsriecros T'opCaC, Pososa H.JI.
HSMEDEHMO MOTHRIANT T.Mocksa [IOpOTHRR O
Ba AU,

Keuxrmgopa J.M.
14, QoroMerpudecroe HsMepe~  JRBOBCREER MemmmcTR- Mamenwo ALK,

ERe MeTRiI- N-(2-GemsE~  TyT, Teorymra A1,
MET(8.8 QAN ) ~KapPJaMaTa r.JEBOB JIpodasxo B.II.
Nocrymenxo T.B.
Paxx C.H.
I5. PoromeTpaecKkoe Xsuepe—- JHHABGPCATET MM, Cuonap H.f.
HHe J-uMeTRI-4-THOMOTEN-  II.JumymMoH, |
derona r.MocrBa

I6. Tasoxpomarorpafirzeckoe  Pocropckmft-ma-Jlory  Besoa 3.T.

E3MEPEHES MOHOMETRIOBO-  MEIXBCTETYT, Xyrosa T.B,
ro sfmpa amEmaHOoBOo# KMC~ I.POCTOB-HA~IIORY
JIOTH

17. ExprocTHOXpoMaTorpaim- — HiMmedrexmm, Kpyruoe 3.A.
JYeCKOe HSMepemde Hefra- 1.Yda Honos B.H,
HHX CYIBPORCHAOB Mamaesa ALA,
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[IponoIEcHNEe LPHIORSHAA 3

1 2 3 4

18, ®oroverpaYeckoe H3Mepe- LeHTpANLHHE HHCTH- Mareepa B.II
HUO OEHTAKapOOHHJE Eew- TYT yCOBEDPHNEHCTBO- Kpgena T.H
Je3a BaHKsg Bpadei,

r. Mockna

19, Tasoxpomarorpagugeckoe Kasancroe nycxonana- PysaHcrui J A
H3MEPEHNE IPENEeJIBHHX IOYHOE8 YIpaBJeHHe Monetnua I.A.
C1~C1o(cymmapuo), ne- MHESHEPHO-ITPOESBON- YepHOB A,B,
TPEeNBHEX Co~Ci ( OyM- CTBEHHOTO TpecTa Mempexena J.M.
MApPHO) ¥ &DPOMATHYE CKHEX "OpraefrexuMsaBoay®”, Axuypus &.T.
(6eHsoJa, TOIyoIa, 8TEJ- I',KasaHb Bynenxo AT,
G8H30IA, KCHJIOJNOB, CTH-
poJia} YIJIEBOLOPOIOB

20, TazoxpomaTorpafayecroe T'opCac, Pososa H.].
H3NMEePEeHNe IPOIMISHXIOD—- r.Mockea [Joporerkosa A}
T¥ pUHA KepxHRKoBa J.M,

<l. lloJsgporpafudeckoe H3- JeRauTpanckatr Hi bpennep 3.C.

MEpeHHE THTaHara fOa~
MA, TeTpaTATaRaTa
dapus, TATAHATa Oapas-
QJLOMEHAA , TATAHATa Oa-
pUA-KaJBIMA X TETaHarTa
@pKoHaTa dapds

IHIHEHH TDPYyIA K
npofsadanesaruit,

r.JJeBHETpaln

e



I P 3 4
22, QorToMeTpEYECROe BamMepe-  Pooroncrmf-ma~llo- Hierouesa JH,
me 2,4,4' —rpEmETPO- HY MOIMHCTHTYT,
deHsaHIIT A I'.POCTOB~HE~]IOHY ;
BHAIN, r.Tyaa Aranora C,A.
23, Tasoxpomarorpafmaecroe Penopycxx#t camm-  IlepmoBemait A.JL.
HSMeperme PopMAaNhIeTRAS. TAPHOIM T O EAYEC~
et HA,
T . MIHCR
2A. BoroMeTpEYOCKOe ESMepe-  CeepmioBckeft HI  Crapros II.C.

HEE OXHOSEMENERHOTO QOO0
$daTa XpoMA T MeIbLXPOM-
pocharon

25. HonsporpafMaeckoe Xsme-

pemus E30-Jrajyenoll xEC-
JOTH

76, Xpomarorpaf@decroe Esme-
HEE@ XNOpaTa MATHHA

223

[lponorzesde IPRICEEHHSA 3

THIHEeHH TPYIA M
npofsasonenamns,
', CRepIIOBCK

BHMIIMM, r.Tyxa
Pocroscxuit-—-Ha~

JOHY MeIMHCTHETYT,
r'.PocToB~Ea-0By

TamreRTCRER MEX-
XHCTETYT,
I'.TamgerT;
Cpenasi/IKimme—

TPOK,
r,TamgenT

Komopaxosa H.E.

Peon®HA B.Q.
Bexnosa 3.T.
Eyropa T.B.

deofanona B,H,

lefyrra P.U.



1

27,

29.

31.

2

['asoxpomaTorpadudeckoe
H3MepeHHue M-XJOPOeH30-
TIRUIOPHTE
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