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HacToAwuin ctaHgapT ycTaHaBiMBaeT CreKTpasbHble MeToAbl On-
PeAEneHns COAEPXKaHUS MPUMECHBIX 3/1EMEHTOB: a/OMUHWS, BUCMYTA,
BO/Mbhpama, radHus, enesa, KafMus, Kanus, Kanbuus,  KobasbTa,
KPEMHUS, MarHus, mMapraHua, Meau, MbllWbsKa, HATPWS, HWUKENs, HKo-
61s, 0N10Ba, CBMHLA, CypbMbl, TaHTana, TUTaHa, Xpoma, LMHKa, LMPKO-
HWUS B METaNNIMYeCKOM MonmbaeHe (B BUAE MOPOLLKA, LUTabHKa, NPyTKa,
nonockl, HonbrK, NeHTbl, MPOBOSIOKM), OKCMAE MONMbAeHa, MOMHOAe-
HOBOKMC/IOM aMMOHUK, Kapbuae MonmbaeHa,

1. OBLME TPEEOBAHWUM

O6uwwme TpeboBaHUA K MeTogam aHanm3a — no FOCT 29103.

2. TPEBOBAHWA BE3OMACHOCTU

TpeboBaHus 6esonacHocTM — no MTOCT 29103.

3. CPEACTBA W3MEPEHWIA. BCMIOMOTIATE/IbHBIE YCTPOMCTBA,
MATEPUAJbI N1 PEAKTUBBI

YHuBepcanbHbIA TreHepaTop Ayru, pa60TammMM B pexume ayru
NOCTOSHHOTO TOKa YI3-4, wim noboin BbinpsAMuTenb, 06ecneynBato-
WA NOCTOSIHHLINA TOK cunoii 15 A npu HanpskeHun 220 B. Mpu atom
HanpshKeHMe Ha 3NeKTpogax LO/MKHO 6biTb He MeHee 40 B.

M3paHve ogmumansHoe
© W3paTtenbcTBO cTaHgapTos, 1992

HacToAwmin cTaHAapT, He MOXET OblTb MOMHOCTBIO UMW YaCTUYHO BOCMPOU3BEAEH,
TUPaXXMPOBaH W pacnpocTpaHeH 6e3 paspelueHns occtaHgapta CCCP
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YcTaHoBKa (hoToanektpuyeckad tuna M®C-8, M®C-6.MPC-4 nnun’
nobas gpyras nogo6Horo Tvna.

CnekTporpad kBapueBblii Tna WCIM-30, NCM-22, NCIM-28 wunn
06O apyrol cpefHein gucnepcum.

CnekTporpad Trna APC-13 unm P C-8 c peweTkoid 600 wT./Mm»
paboTtatiowmii B nepsom [lopsagke, unm no6oii Apyroi 6onbLioii  guc-
nepcum.

CnekTtponpoektop Tunos CIMM-2, ACM-1 wnu nwoboii gpyroid no-
[o6HOro Tuna.

MukpogoToMeTp HecperucTpupytowmii Tuna Md-2, Md-4 B Hepe-
rUCTPUPYEMOM PEXUME WK N06Ooi Apyroi nogobHoro Tna.

MyenbHas medyb C TepMonapoi, obecneymBaoLlas HarpeB A0 TeM-
nepatypbl 1100°c.

MnuTKa anekTpuyeckass € 3akpbiToll  cnupanbio M3-600—2 no
FOCT 14919 unu nobas gpyras nogobHOro Tuna.

LWkad cywmnbHbli naM MHGpakpacHas namna Ais NoACYyLWMBaHWA
CO H yronbHbIX CMecei.

Becbl aHanuTu4yeckune tunos BJ1A-200M, BJIP-200 wmm gpyrue no-
[o6Horo Tmna.

Becbl TOpcuoHHble TUNa BT. obecneumBatolime Heo6XOAMMYH TOM-
HOCTb B3BELUMBAHMS.

Becbl TexHuyeckne tuna BHLU-2 no TOCT 23676 wan FOCT 23711.

CekyHpgomep no HTA.

CKanbnenb W3 HepaBewLlleli ctanu unuM Lwnatenb U3 opraHnyec-
KOro cTekna.

MUHLET 13 HepXKaBetoLLen cTanw.

Tpamb0BKa M3 OpPraHMYecKoro cTekna.

CTynka C MNecTMKOM W3 OpraHu4yeckoro CTekna, XaiuefoHa, ararta
WAn ALLMBI.

BOKC HacTONbHbIA ANns NOAroToBKM Mpo6 U CO (cTaHAapTHbIX 06-
pasuoB) 060N KOHCTPYKUMK, YA0OHbI B paboTe.

Yawkun keapuesble no MOCT 19908 wnm nnatuHosble  no FOCT
6563, yawky BbinaputensHble no FOCT 9147.

Turnn keapuesble no NOCT 19908 wnm nnatuHosble  no FOCT
6563.

CTynka mexaHuW4eckas wnu nob6oe gpyroe npucnocobneHune, obec-
neuvBatoLLee Heo6XOAVMMOE MNepemeLLBaHNe Npoobl.

TOKapHbIA HACTONbHbIA CTAaHOK WM fl060e Apyroe npucrnocobne-
HWe, 419 3aTOYKN YTO/bHbIX W rpatiMTOBbIX 3/1EKTPOAOB.

LW TaHreHumpkynb 0—125 ueHoit peneHus 0,05 mm, 0—250 wueHoi
feneHna 0,1 mv no FOCT 166.

YronbHble 3neKTpoabl AnameTrpom 6 mm Mapok  B-3, C-2, oc.u.
'7-4.

YTonbHbIA MOPOLLOK, MOMy4YaeMblii NpU 3aTOUYKE YrofbHbIX, Fpagu-
TOBbIX 3/1EKTPO/0B, UMM MOPOLIOK MapKu oc. Y. 7—4.



FOCT 143lB—8r C. 3

Mpagut no TY 48—12—52—88 nnn TY 14—5—203-89.

doTorpaduyeckme NAACTUHKN NeC-01, NeC-02, MNeC-03,
M®C-05, Medr-01 pasmepom 9X12, 9X24, 13x18 cm no TY 6—43—
—147—88 vnn fpyrne KOHTPACTHble POTOMMIACTUHKN.

OcnabuTenb KBapLEBbIA AeBATUCTYNEHYATbIA W TPEXCTYMeHYaTbIl,

BaTta meguumHckaa rurpockonuyeckas no FOCT 5556.

Kucnota asotHasa no MOCT 4461.

ANOMUHMA OKCnA 6e3BOAHbLIN, Y.4.a.

BaHagua okcug, X. .

laHms okemg, X. Y.

Bonbthpama oKcug CnekTpanbHO-YUCTbIN.

MonunbaeHa oKcuf, CneKTpanbHO-YUCTbINA.

BucmyTta okeng no TOCT 10216.

Bogopoga nepokcug no MOCT 10929.

JXenesa okcug,.

Kagmus okeng no TOCT 11120.

Kanbuua okeng no FOCT 8677.

KpemHus okemg Ho TOCT 9428.

Kanus liogng no FOCT 4232

Kanusa xnopug no NOCT 4234.

Marnusa okeng no FOCT -1526.

MapraHua okeung no FOCT 4470.

Megwn okcug nopolukoobpasHelid mo FOCT 16539

MbiWwbaka okeng, X. u.

Hatpusa xnopug no NOCT 4233.

Hatpusa cdTopug no TOCT 4463.

Hukens okeng no MOCT 4331 wnm oc.uy.

Hwnobus okcmga, oc. u.

OnoBa okcug, 4. 4. a.

Kucnota conanas no MOCT 3118 neperHaHHas.

CnupT 3TWUNOBLIN PEKTU(HNKOBaHHbIA TexHuuecknii no MTOCT 18300A

CBUWHLA OKCUA,

CypbMbl OKCUZ, Y. 4. a.

TuTaHa OKcuA, 4.4.a.

Xpoma okcug 6e3BOAHbINA, Y.4.a.

LinHka okcug no MOCT 10262.

e LunpkoHus okeug, v.4.a.

Amp atunosbiii no FTOCT 22300.

BO3MOXHO MpuMeHeHWe APYrMX COeAUHEHWIA C KUCMOPOLOM W pe-
aKTMBOB MapKu 4. [.a., OC.Y. WM X. Y., FrapaHTUpYyHOLWMX  KayecTBO™
aHann3o0B.

MpossuTens:

PacTtsop I:

meTon (nape-mctunamuHodeHoncynbgar) Ho MOCT 25664 — 2 n.

rMApPOXMHOH (nNapaguokeHbeHson) no MOCT 19627 — 10 r;

HaTpwWiA cepHuUcTokMCAbIA no TOCT 195 — 52 r;
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KanuiA 6pomucTbiii no FOCT 4160 — 2 T;

Boja AuctunnumposaHHaa no [OCT 6709 — po 1000 cm3

PacTtBop WU:

HaTpuid yrnekucnblii 6e3sogHbii no MTOCT 83 — 44 ;

Boga guctunnuposaHHas no MOCT 6709 — po 1000 cm3

OpnunHakoBble 06bembl 1 1 |l pacTBOpPOB CnuMBalOT BMeCTe .Mepef
nposBfieHNeM, KoTopoe npoBogdAT npu (20+ 1) °C.

durKcax:

HaTpWiA CepHOBaTUCTOKMCAbINA (TuocynbaT  HaTtpus  mo FTOCT
27068 — 300 T;

ammMmoHusa xnopug no MOCT 3773—60 ;

HaTpuii cepHucTokucnblii no FOCT 195 —45;

Bofa guctunnvposaHHas no MOCT 6709—po 1000 cm9.

JonyckaeTcs MpvMeHeHWe [pYroro KOHTPacTHOrO MpOsABUTENS.

4. METO[, OMPEJENEHNS MACCOBOM AONN ANIOMUHUSA
(bl0~*-8.10-> %) XKE/IE3A (410-»—B-10-* <fc). KABLINA (2-10-*—8-»0 * %).
KPEMHUSA (3-10 -3-610-" %), MAFHUSA <210-»-810-» %), MAPIAHLIA
<110-3—610-2 %). HATPUS (4-10 »-6 10“»%) W HUKENSA (210->-B-10-3 %)

41. CywHocTb MeTOga

MeToz ocHOBaH Ha BO36YX[eHUW CrekTpa npobbl U CTaHAapTHOro
obpasua, W3MepeHU OTHOCWUTEIbHOW WHTEHCUMBHOCTW aHa/IUTUYECKUX
NVHWIA onpegensemMbliX MPUMECHbIX 3MeMeHToB. [ns ocnabneHus crnek-
Tpa OCHOBbI B CTaHAapTHble 06pasubl H aHanu3Mpyemble NpPo6bl npej-
BapUTENbHO_ BBOAAT YrO/bHbIV MOPOLUOK, a AN YCU/IEHWS aHanMTuue-
CKUX NIMHUA—OKCUL meaw.

42. CpepcTBa U3MEepPEHWNI, BCNomMorarte/ibHble
ycTpoiicTBa, peakKTWBbLI W MaTepuanb

[na aHanvs3a NpUMEHAIOT annapaTtypy, Mmatepuasnbl U peaxTuBbl,
ApuBefieHHble B pasf. 3.

43. TloaroTtoBkKa K aHanwusy

'4.3.1. MogroToBka Npo6 K aHanusy

Mpobbl mMonubAeHa M €ro COeAVMHEHWA Mnepef aHann30M MepeBOAsT
B OKCWUA MonubAeHa [BYyMms criocobamu.

4.3.1.1. Tlepsblii cNOCO6: NpoKanMBaHWe B My(esbHOR neyu.

Mpobbl MonNubaeHa B BUAE CTPYXKKM, MENKMX KyCOYKOB OT LUTA6H-
.Ka, MpyTKa, NIeHTbl WY MPOBOMOKU MpPeABapuTe/lbHO MPOMbIBAIOT 3du-
~OM A/19 O4YMCTKM OT CNefoB >KMpa H CyllaT Ha BO3AYyXe WM Mpu TCM-

patype He Bbie 50°C. NS yaaneHWs MexaHUYECKUX MPUMECENA,
BHOCUMbIX MPU M3MeNbYeHUn, Npobbl 06pabaThbiBalOT B MEpPerHaHHou
conavoin knucnote (1:1) npw HarpeBaHun B TeueHne 5—10 mmH. OT ak-
Bajara MOBEPXHOCTb MPOBO/IOKN OYULLLAOT MPOTPaBANBaHWEM B KUNA-
LemM pacTBope Mepokcuia BOAOPOAA C MaccoBoi foneil 3%. 3atem
ABaX/bl MPOMbIBAIOT AUCTUNINPOBAHHONW BOLONA.
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OYHLLEHHYIO CTPYXKY, KYCOYKM TPOBOMOKU, NPOBY MeTaninyecko-
ro Nopolka 1 Kapbuga monmbaeHa NpokKanvBalT B My(enbHON MeyH
npn 500-550°C go nonHoro nepesoja Mpo6 B OKCMA — MoOAMbAeHa.
MpokanueaHne MPOBOAAT B KBapLEBbIX MAM NMATUHOBBLIX YallKax Wm
TUrNSX.

Mpobbl MonMb6AaTa aMMOHMS MOMELLAT B XOMNOAHYH MY(e/bHYH
neyb, ycTaHaBNMBaKOT Tepmoperynatop Ha 400—450°C un BKloYa-
toT. MpoKanusaHve MPOBOAAT OKOMO 2 Y A0 MOSHOIO PasfioKeHUs Mo-
nmbpata aMMoHMA U 06paszoBaHMs okcupa monubaeHa (MoOj).

4.3.1.2. Bropoi1 cnocob: pacTBOpeHMe Mpo6bI B KUCOTE UM Nepo-
Keuge Bogopoga. Mpobbl MonmbaeHa OT WTabuka, NPyTKa, NEHTbI, Me-
TaNnM4eckoro mMonmbaeHa B BUAE MENKOW CTPY>XKUM W MOMBAEHOBYHO
NMPOBONOKY AnameTpom 6onee 40 MKM nepef OKMCNeHWEM Mpefsapu-
TENbHO OYULLAIOT OT MOBEPXHOCTHbIX 3arps3HeHWid, Kak ykasaHO B
n 43.1.1

[anee npobbl pacTBOPSOT B CMECK CONMSHOM W a30THOW KMCMOT B
OTHOWeHUn 3:1 vam pacTBope Nepokcuaa BOJOPOAA C MacCOoBOW Aoneid
3% [0 MOMHOrO pacTBOpeHWs npu cnabom HarpeBaHum (1—3 r Mmo-
nmbaeHa Ha 10—30 cm5 cmecy KncnoT).

PacTBopeHne NpoBOAAT B NAATMHOBBLIX Yallkax. PacTBOpbI BbiMapu-
BalOT, 0CafloK MpoKannealoT 0KoMo 20 MWH B MydenbHOl  MeyH mpu
Temnepatype 400—450°C go nony4veHuss okcuga MonmnbgeHa (MoOj).

MpumeyaHue. [Na pacT&OPCHHS WMCMONb3YIOT 0COBO UMCTble COMSHYIO  H
a30THYH KUCNOTbI

ConsiHyl0 KUCNOTY, CBOBOAHYIO K3 MpUMecei, MoayvaloT METOAOM HACbILLEHMS.
[Onsa 3Toro B 3KCWUKaTOp («AK ApYroii repMeTUYHbIA COCYA) 3annBaloT KOHLEHTPUpO-
BaHHY!O COMAHYIO KUC/OTY, 3aTeM Ha MO/ACTaBKY MOMELIalT CTakaH W3 MONMITUeHa,
(hToponnacTta, HamoNHeHHbIA GUAHErH.MMPOBaHHON BOAOK. COOTHOLLEHWE 06HEMOB BO-
Abl W KMCAOTbl AO/KHO 6biTb 16 O3KCMKATOp MIOTHO 3aKpbiBAlOT MPULLAN(OBAHHON
KPbILLKOA Yepe3 4—b5 [Heli MONyYeHHbIi pacTBOP COMAHOM KMCMOTbI CAMBAIOT U3 MO-
NIM3TW/IEHOBOTO CTaKaHa B MOU3TUIEHOBYHO KONby.

A3OTHYI0 KMCNOTY 0CO60 YWCTYHO MOny4atoT B MpuGope s neperoHku Tuna MK
B COOTBETCTBMW C WHCTPYKLWeii K npnubopy.

4.3.2. TpuroToBneHne cTaHgapTHbIX 06pa3LoB

rl:[l)-VIFOTOBJ'IEHVIe CTaHAapPTHbIX 06pa3LoB NPMBEAEHO B MpUIOXe-
HUK

4.3. MpnrotoeneHne YroNbHbIX 3NEKTPOLOB
YronbHOMW cMmecwn

ONeKTpoabl BbITAUMBAKOT, KakK yKasaHo Ha uepT. 1 (a, B) K Tabn. 1
(twn 1. V), n ob6xwuratoT B gyre NOCTOSIHHOrO TOKA  NpU Cule Toka
10—15 A B TeueHne 15—20c.

YTO/bHYIO CMECb, COCTOALLYIO W3 YroNbHOro MopoLlKa W oKcuaa Me-
M ¢ maccoBoii goneli 3 % roTOBAT MepeMeLlVBaHWMEM B CTYMKe: BHa-
yasie nepemMeLlnBaHne fenaetca BCyxyl B TedeHune 20—30 MuH, 3aTtem
[06aBNAT CNMPT U NepemMewwnBaloT ewe 75 MuH. CnmpT [06aBnstoT
HECKO/IbKO pa3 Mo Mepe WCMapeHWsi, COXpaHAas CMeCb B BuAe TyCToi
CMeTaHbl. 3aTeM CMeCb MOACYLUMBAOT MpW TemmepaType  He Bbllle
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Tun A A A A A A d d> d dt d
| to—33*0,1 - - - — 340.1 .- -
11 40—60 3-0.1 — - - - e+J? 3.5x - _
*0,1
N 40-60 — 9%#0.1 M+ 22x - sift - 4%x0,1 3x0,1 —
2:0.1 *0.1
IV 40--60 4x0.1 cJtf 4x01 0 —
V  40-60 R - - 10-12 R u- R 3x0,1

70°C. MNocne atoro cmecb nepemewwmsaoT 30—40 MUH H OKOHYaTesb-
HO cywaT npy (105+5)°C B CylMIbHOM LKAy WM nof MH(pakpac-
Hoin namnoi. Ha npwurotosneHne 10 r cmecn Tpebyetcs 30—40 cm3
cnuprTa.

44. TpoBegeHne aHanusa

MogrotoBneHHble K aHanusy no n. 4.3.1 npo6bl n CO cmelnBaloT B
eyeHHe 5—6 MUH B MeXaHW4eckoin CTymke W B TedeHne 10 MuH
*PYYHYIO C yronbHoin cmecblo (n. 4.3.3) B cooTHoweHun 1:1 (100 wmr
MoO3sn 100 r yronbHOn cmecu; CTYMKy C MECTUKOM MNpOTMparT Ba-
TOI, CMOYEHHOWM CNMPTOM MOCMe KaXAoro nepeMewwvBaHusa (1 cM* Ha
0AHy npoby). Haseckn npobbl CO 1 yronbHoW cmecn GepyT Ha TopcCu-
OHHbIX WM aHaNUTUYeCKMX Becax. lMonyyeHHble CMecu MomellaloT B
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Kpatepk 'anekTpofioB W YNnoOTHAT [0 KpaeB C MOMOLLbIO CKasbnens
WM UCMONb3YIOT ApYyrue crnocobbl YNIOTHEHUS CMECK.

McnapeHne npobbl H BO3BYXAEHWE cnekTpa NPOBOAAT B Ayre noc-
TOSIHHOTO TOKa. JMEKTPof C NPO6OM CNy>XWT aHofoMm ayrn.  O6xur
NpoBOAAT B TeueHWe &cC npu cune Toka 5 A. CnekTpbl oTorpagpupy-
0T Ha CMeEKTPOr pade CpeaHen aucrnepcmn npe cuie Toka 5 A ¢ 3Kcno-
3numeii 15—20 c. OcBelleHWe LN crnekTporpaa — TPexXSIMH30BOe
e Kpyrnoih gmadparmMoii Ha MPOMEXYTOYHOM HOOHZAMCOPE WA OAHO-
NNH30BOE C KOoHaeHcopom f=75 mwm.

[yrosoii npomexytok — 2 mMm. LUnpuHa wenu  crnekTporpaga
0.1—0,012 mm.

6 doTorpagupytoT no 3 crnektpa (3 anekTpoga) kaxgoro CO u npo-
bl.

B kaccety nomewarT ¢otonnactuHky Tuna M$C-01. [JonyckaeT-
CA MCNonb30BaTb Apyrue (HOTOMAACTUHKM, HAa KOTOPbIX MOXHO Mosy-
YyaTb aHa/UTUYEeCKMe NIMHWM B 06/1aCTM HOPMasbHbIX MOYEPHEHWIA.

45 0O6pab6oTka pe3ynbTaToB

Ha nonyyeHHbIX cnekTporpammax (HOTOMETPUPYIOT — MOYEpPHEHMUS
aHaIMTUYECKUX NIMHWUIA, MPUBEAEHHbIX B Taba. 2. Mpu BblGpaHHbIX Yc-
noBmsx hoTorpaMpoBaHMs CMEKTPOB MOYEPHEHUS NIMHUIA LOMKHbI Ha-
XOANTLCS B 061aCTV HOPMa/IbHbIX MOYEPHEHWIA.

Ta6bnuua 2
Javbl ®OV] v
01%%” [HanmoLu onpege-
¢ JaHWA TpUHeCH TVHWARA f» 1T — MBS eir, k
AntomuHuia 301U15 Megp 309.399 110-»—MO0-»
257510 Mepp 276.887 5-10-*—6-10- »
Xeneso 259.837 Mepb 276.887 2-10-*—5-10-*
302.064 Megb 303.6 [0
Kanbumii 317,933 Monn6aeH 317.685* 2-10-*—M0-»
Kpemnuii 251.432 Megb 276.887* 3-10-*—6-10-*
Marnuii 277.669 Megp 276.887 2-10-5—6-10-2
MapraHey, 294.921 Megpb 288.293 bl0->—6-10-*
293,306 Megpb 288,293
Hatpwii 330,237 Menb 309.399 4-10- *—6-10-*
Huvikenb 305.082 Megb 309.399 2-10-*- 3-10-»

* W3mepseTca noyepHeHve NkHWYy MonmbgeHa 317.681 HM Ans yyeta Hanoxe-
HUA MHUMM MonmbaeHa 317,932 HM Kak (hoHa Ha AWMHWIO Kanbums 317,933 vm.
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HaxopadT pasHOCTb MOYEPHEHWIA aHANUTWUYECKUX NWMHWA W NUHWIA
cpasHeHus (AS) u ycpegHatoT gna CO. Mo Tabn. 27, npuseseHHoW B

NpUNOXeHWUN 2, onpeaenstoT Ig -jA- ANa Kanbuus.

Ecnv nouepHeHus HaxogAaTcs B 061aCcTU Hepodepxek  (mepegep-
XEK), TO MNepexof, K WHTEHCUBHOCTAM OCYLLECTB/AOT C MOMOLLbIO Xa-
PaKTepUCTUYECKON KPUBOW (hOTOMNACTUHKW.

pagyvpoBOYHbIA rpaduk CTpoAT B koopauHaTax AS—IgC.

[ns onpegeneHns KanbUus rpafyvMpoBOYHbIA rpaduK CTPOSAT B KO-
opAuHaTax 1

3MpyebIbIX 3/1EMEHTOB C MOMOLLBIO TPafyMpOBOYHOr0O rpajuka Haxo-
AT COOTBETCTBYHOWME MaccoBble Aonm (Ci). 3a OKOHYaTe/bHbIA pe-
3ynbTaT aHanv3a MPUYHUMAKOT CPEfHIO apUMPMETUYECKYHD  BENYUHY
Tpex napannenbHbIX ONpefefieHunid, eciu BbINOMHAETCA YCOBUE, MNpU-
BefeHnoe B NOCT 29103.

[NVHbI BOMH aHa/IMTUYECKMX MNap NIMHUIA K [AMana3oHbl MacCoBbIX
[oneii npuBeAeHbl B Tabn. 2.

3Ha4yeHUs OTHOCUTENbHBbIX CPEAHMX KBafpaTUYECKUX OTKIOHEHWI
ONA 4ManasoHOB MAcCoBbIX A0Nel onpejensieMbiX 31eMeHTOB MpuBese-
Hbl B Tab6n. 3.

Tabnuua 3

o 3 naus!™* Sf 19 aMaNMonoa biaeeosa< A3.10a
@m 1,0"* —«-UM» 418* 3410 3 18 TO3 —«lO-2
AnoMuHuiA 0.24 0.22 0.20
Xeneso 0.19 0,18 0,15
Kanbuwii 0,24 0,20 0.18
KpeMHuii 0.21 0,18 0.17
MarHuii 0.22 0.17 0.15
MapraHey, 0.21 0.19 0.18
Hatpwii — 0.22 0,19

Hukenb 0.15 0,13 0.12
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5. METO/, OMPEAENEHNSA MACCOBOW JO/IN AIFOMUHUA
BUCMYTA (bl 0-*-3-10-*%), YKEME3A (8-10-0-1.[*-»%), <5-10 «—»el«-» %),
KAIMWSA (16-10-8—510-* %), KPEMHUS (e U'-110* %), MATHAS
(5-10—4—1-10-1 4). MAPFAHLIA (5 10-*-110-* %), MEAM <6-10-*—]-10~* %),
MbILLLAKA (2510 +*-210-* %). HWKENSA (5-10 <-bl 0-* %). OJIOBA
(8-10-1—S-10-*9%), CBUMHLIA <810 »—3-10-»% ). LIMHKA (blO-'-M O-* %),
CYPbMbI (16-10'6—bI0~* %), KA/IbUUA (510-*-2-10 >%) KOBAJIbTA
(MO-5—5-10- %), XPOMA (610-«—1.10-*%), LIMHKA (bl0 »-210 *%)

5.1. MeTton 6e3 Kapbupgusauum

MeTog OCHOBaH Ha BO30YX[EHWU crekTpa npobbl U CTaHAApTHOMO
o6pasua, WM3MEPEHWU OTHOCUTENbHOW WHTEHCUBHOCTU aHaMTUYeCcKMX
NVHWIA onpefensieMbiX MPUMECHbLIX 3eMeHTOB. [na ocnabneHus cnek-
Tpa OCHOBbI B CTaHfapTHble 06pasubl M aHanM3Mpyemble Mpo6bl npea-
BapMTeNbHO BBOAAT YrO/bHbIA MOPOLIOK, @ A5 YCUNEHUS  aHanuTu-
YECKUX IMHWIA — NOoAMA Kanus UAM PTOpWA HaTpus, UAW Ap- HOCUTENb.

5.1.1. CpencTBa WM3MEpeHWid, BCNOMOraTeNbHble YCTPOACTBA, MaTe-
puanbl 1 peaKTuBbI

[ns aHanuza npuMeHsieTCs annapaTtypa, MaTepuanbl W peakTUBbl,
npuBeAeHHbIe B pass. 3.

5.1.2. lNMoaroToska K aHanu3y

5121 MoparoToBKka npob6
Mpo6bl roToBAT, Kak yKasaHo B M. 4.3.1.

5.1.22. TloagroToBKa 3N1eKTpoOaoB MW YyronbHOM
cmecu

YronbHble 3NeKTPOAbLI BblTaYMBAIOT, KaK YKaszaHO Ha uepT. 1 (a, B)
n B T1abn. 1 (tun 1), v obxurawT B fyre NOCTOSHHOIO TOKa MpuW cue
Toka 10—15 /1 B TeyeHme 15—20 c.

YTOMbHYI0 CMeCb, COCTOSLLYIHO M3 Yro/fbHOro Mopollka v ropuaa
HaTpWsi C MaccoBoi foneit 1% wnu Moamaa Kanus ¢ MaccoBOW aonei
5%, nepemelnBalOT B CTynke B TedeHue 20—30 MWH, 3aTem nepeme-
LUMBAIOT CO CMMPTOM B TedeHWe 75 MUH. cywlat npu Temnepatype He
Bbile 70°C B CyLUMNbHOM LKAy WAM NOL WH(PaKpacHoin namnoi,
nepemewnsaot 30—40 MUH M OKOHYaTE/NIbHO CyLIaT Mpu Temnepartype
(105+5) °C B TeyeHne 30—60 muH. Ha npurotosneHve 10 r yronbHoi
cMecu Tpebyetca 30- 40 cm4 cnmpTa.

5.1.3. MNpuroToBneHne CTaHAapTHbIX 06pa3L0B NpMBEAEHO B MPUO-
XeHun 1.

5.1.4. T1poBefieHNe aHam3a

MoaroToBneHHble K aHanusy npobbl M CO CMeWnBalOT B TeyeHue
8—10 MHM B MEXaHWYECKOA CTynke wav B TeyeHue 10 MWH BpYy4HytO
C Yro/bHOM CMECbIO B COOTHOWeHUM 2:1 (280 ur MoO u 140 Mr yronb-
HOM cmecw. llocne KaXAoro nepemeluvBaHMA CTYMKW W NECTUK Npo-
TUPAKOT BATOW, CMOYEHHON cnmupToM (1—2 cM* Ha Kaxgyto npoby).

2 3ak. 2146
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MMonyyeHHbIe CMecV MOMELLAOT B KpaTepbl 3/1eKTPOLOB W YN/IOTHS-
10T TpaMb0BKOW Ha 1 MM HuXe Kpas anekTpofa. Cmecb pasbasutens
(MoO3) ¢ yronbHoW CMecbio MOMELLAT B 4—6 YrofibHbIX 3MEKTPOAA.

doTorpahmpoBaHne CNeKTPOB NPOBOAAT Ha CMeKTporpade cpegHei
Wi 6oNbLIOK AMcnepcun B Lyre MOCTOSHHOrO Toka. LUupuHa — wenwu
cnekTporpaga 0,010—0,015 mm. OcBelleHne Lienn TPEXIMH30BOE C
KPYr/oli NpPOMeXyTO4YHOW AuadparmMoii MAM OfHOMMH30BOE C KOHAEH-
copoM 75 MM.

PaccTosHme mexgy anekTpofamu 3 MM. OnekTpog ¢ npoboii cny-
XUT aHogoM ayru. Mpu cune Toka 5—7 A genaroT npeaBapuTesbHbIN
06Xur B TeyeHne 7—12 c.

Ha 7—12 ¢ OTKpbIBAKT Lenb cnekTporpaga, 0AHOBPEMEHHO CKau-
KOM yBenuyuBaloT cuny Toka Ao 12—15 A 1 NpoBOAAT 3IKCMO3ULMIO
B TeveHne 30—40 c.

B kacceTy OfHOBPEMEHHO MOMeELLAOT POTONNACTUHKM PasHON 4yB-
CTBUTENBLHOCTY 15 MOMYYEHWUS aHaNUTUYECKMUX JIMHWIA B 0611aCTU HOp-
Ma/IbHbIX MOYepHEHWIA:

ANna 4nvH BonH 210—264 HM — Tmn M®C-03;

Ans AnvMH BonH 264—350 HM — Tun MN$C-01.

Jonyckaetca MCnonb3oBaHWe Apyrmx (OTONNACTUHOK, Ha KOTOPbIX
MOXHO MOMYYUTb aHANIUTUYECKUE NIMHUWM B 06/1aCTU HOPMasbHbIX M0-
YepHEHWIA.

5.1.5. O6paboTka pe3ylbTaToB

Ha nosyyeHHbIX cnekTporpammax (hOTOMETPUPYIOT  MOYEepHeHUs
aHaIMTUYECKNX NIMHWUIA 1 (oHa. TMpu BbIGPaHHBLIX YCN0BMAX (hoTOrpa-
(hMpoBaHMA CMNEKTPOB MOYEPHEHUS NNHUIA U (HOHA AOMKHbI HaXOAWUTLCA
B 061aCTV HOPMasibHbIX MOYEPHEHWIA.

HaxofaT pasHOCTb MeXAy MOYepPHEHUAMMW aHaMTUYECKMUX JIMHUIA H
thoHa 1 ycpegHaT Tonbko ana CO. Mo Tabn. 26, npuBeaeHHON B Npu-

NOXeHUn 2, onpeaensitoT Ig

Ecnn nouyepHeHus HaxofsATcs B 06nacTu Hepogepxek  (nepegep-
XeK), TO Nepexof K WHTEHCMBHOCTAM OCYLLECTB/ISETCA MO XapaKTepwu-
CTMYECKOI KPUBOW (hOTOMNACTUHKMU.

pafiyMpoBOYHbIA rpatvK ANs ONpefeneHns Kagmus CTPOST B KO-
opAmHaTax —Ig C unm S—gC.

Mo KaXAO0N M3 TPeX  MOMyYeHHbIX BENUYMH (Ig-lrz- ;) 4Nns aHa-

NN3NPYEMbIX 37IEMEHTOB C MOMOLLLIO rpafyMpoBOYHOrO rpaguka Ha-
XOAAT COOTBETCTBYIOLLME MaccoBble fonu anemeHToB (C/)- 3a OKOHua-
TeNbHbI pe3ynbTaT aHanusa NpPYHUMAKOT CPEefHIO apu(MeTUYECKyHo
BENMYMHY Tpex MapanieNlbHbIX OnpefeneHuii, ecin BbINOHSAETCS YCo-
Bue, npueegeHHoe B NOCT 29103.
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ONWHbI aHANMUTUYECKUX BOMH, MECTO W3MepeHWs (hoHa, [AManasoH
MaccoBbIX [0fieii MpuBeAeHbl B Tabs. 4, 3HAYEHUS OTHOCUTESbHBIX
CPeAHUX KBaJpaTUUYecKUX OTKMOHeHuii (S,) AN AnanasoHoB Macco-
BbIX fA0/eli onpefensieMblX 3MeMeHTOB NpuBedeHbl B Tabn. 5.

52. MeToa c Kapbupgus ayuein

MeToa npefycMaTpuBaeT MPOBeeHWe NPeABapUTENbHON Kapbuam-
3allHH MO/MBEHOBOrO aHrMapuaa B Ayre NepeMeHHOro ToKa U npume-
HEeHMe creuyanbHbIX PHOMOYHBLIX 3/1EKTPOA0B, MO3BOMAIOLNX CHU3UTH
HaMMeHbllee 3HaueHWe onpeaenseMbiX KOHLEHTpaUuiAi KaaMus, Mbillb-
fiKa, Meau, 0/10Ba, CBMHLA.

5.2.1. CpefcTsa M3MepeHWid, BCmomoraTenbHble YCTPOWCTBa, peak-
TVBbI U MaTepuabl

[na aHannsa NpvMeHAOT annapaTtypy, matepuanbl W peakTuBbl,
yKa3aHHble B pasf. 3

5.2.2. TlogroToBka K aHanusy
5221 MNoproToBka npo6'
Mpo6bl roToBAT, Kak ykaszaHo B M. 4.3.1.

b.222. MoproTroBka 3N1eKTPOJOB U YyronNbHOW CM e-
cu

YronbHble 3M1eKTPOAbl BbirauMBatoT, Kak ykasaHo Ha vepT. |( 6, B)
n tabn. 1 (tun Il n V), n o6xuraloT B Ayre NOCTOSHHOrO TOKa Mpu
cune Toka 10—15 A B TeueHne 15—20c.

YTOMbHYI0 CMEeCb rOTOBAT, KakK yKa3aHo B . 5.1.2.2.

5.2.3. MpuroToBneHne cTaHgapTHbIX 06pa3Los

MpuroToBneHne CTaHAapTHbIX 06pasl0B MNPUBEAEHO B MPUIOXKe-
Han .

5.2.4. TlpoBefeHne aHanmsa

Mpo6bl n CTaHfapTHble o6paslpbl cMelmBaKT B TeyeHne 8—10 MuH
B MEXaHU4YecKOoW CTYrKe win B TeyeHue 10 MUH BPYYHYHO C Yro/ibHOM
CMECbI0, CofepXalleil Moans Kanums ¢ MaccoBoi fonei 5 % B COOTHO-
weHun 3:1 (300 mr MoO3 H 100 r yronbHoli cmecw).

CTynku M NecTUKM MPOTMPAKT BaTOi, CMOYeHHon cnuptom (1—2
cm3 Ha ofHy npoby), nocne Kaxporo nepemelinBaHus. [MonyyeHHble
CMecM MOMELLAloT B KpaTepbl 3MeKTPOAOB U YMIOTHAKT TPamOOBKOWA
Ha 1 MM HUWXe Kpas 3fieKTposa.

[ns nopaBneHus crnekTpa monu6aeHa Npobbl M cTaHAapTHble 06-
pasubl MoABepratioT kapbugHsauuH. Kap6Hausauuio npoBOAST cnegy-
IOWMUM 06pa3oM: 3MeKTPOAbl C NPO6OV MOMELLAOT B HUXKHWIA AepiKa-
TeNb LITAaTMBA; B BEPXHEM fAep)KaTene 3aXWMarT rpaduToBbliAi BCMO-
MoraTefibHblii anekTpog (4epT. 1r).

2*
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Tabnuua 5

3HauveHue Sr gna gKAnasonoa br-coaux Aoneit

810—®-3-10—1 St— -MO-3 MO-3-6 103 5.10-3—10-®

g g A ;
il if 1 8 °

ANOMUHWIA _ 0,24 0,24 0,23 0,23 019 « 021
0,25 0,25 0,23 0,23 0,19 0.20
Xeneso - - 0,23 0.23 on 0,20 050 0.20
0,23 0,23 0.21 0.20 0.20 0,20
KpemHuii - - _ 0,24 0.25 054 0,19 0,20
Kanbuuii - - 0,33 0.30 0,29 0,26 0.24
0.33 031 ' 0,29 056 0.24
MarHwii - - 0,21 0,21 0.20' 0,20 0,19 0,19
MapraHeL, - - 0,21 0,21 0,20 0.20 0,18 0,18
LinHK - - — 0,28 0.25 0.24 0.21 050
0,25 0,25 0.24 051 050
Hukenb - - 0.19 0,19 0,18 0,18 0,15 0,15
MbILIbAK - —_ — - 0,25 055 052 0,21
Megp — - 0,27 0,27 0,25 055 051 050
BucmyT 0,35 0.34 0,23 0,29 0.25 056 — —
OnoBo 0,24 0,25 0,22 0,22 0.21 051 - _
CauHel, 0,24 0,25 0,23 0,24 0,20 *« 020 — —
*Cypbma 0,24 024 021 021 0,19 0.20 0,18 0,18
Kagmuii 035 034 034 0,33 0.32 032 - -
XobanbT - .- — - 0.3 0.3 055 0,25
Xpom 0,25 0,25 0.23 052 0,20 050

Mexdy 3neKTpojamu ycTaHaB/MBatoT NPOMexyTok 0,8 MM (4epT.
2) W BKAKOYalOT Ayry nepeMeHHOro Toka cunoil 4 A, Bpems Kapouau-
3ayHm 30—40 c.
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YepT. 2

doTorpagupoBaHue CNeKTpPoB NPOBOAAT, KaK yka3aHo B L, 5.1.4,
6e3 npeaBapuTensHOro obxura npu cune Toka 14—15 A, akcnosuums
20-30 c

5.25. O6paboTka pesynbTaToB

O6paboTKy pe3ynbTaToB MPOBOAAT B cooTBeTcTBUMM ¢ M. 5.1.5.

0. METOZ, OMPEAENEHNSA MACCOBOV O/ BOSb®PAMA (bl (M—2%)

6.1. CywHocTb MeTOfa

MeToZ OCHOBaH Ha MPSMOM CMeKTpanbHOM OMpefeNieHun Bonbdpa-
ma B MonnbgeHe. doTorpadmpoBaHme cnekTpa Ha cnekTporpage 60/b-
WO/ AMChepcun MO3BONSET MCMOMb30BaTb SIHTEHEHBMblE NMHUW BOSb-
thpama, cBOOOAHbIE OT HANOXEHUA NIMHWIA MOMbaeHa

6.2. CpefcTBa M3MepeHWiA, BCNOMOraTefibHble YycC-
TpoicTBa, peakTWBbl U MaTepuans

[na aHanu3a NpUMEHAIOT annapatypy, Mmartepuanbl K peakTuBbl,
npvBefieHHbIE B pasf. 3.

6.3. MoprotoBkKka K aHanwusy

6.3.1. MoaroToska npob

Mpobbl ana aHanusa roToBsT, Kak ykasaHo B M. 4.3.1.

6.3.2. MoaroToBKa 3n1eKTPoaoB

YToNbHbIE 3M1EKTPOAbI AN aHann3a roToBAT, KaK yKa3aHO Ha YepT.
1fag, B Tabn. 1 (Twnbl 1V, V).

.3.3. MpuroToBneHne cTaHAapTHbIX 06pasLoB

MpurotosneHne CO npuBefeHO B NPUAOXKeHUN L

64 MpoBefeHne aHanusa

Mpobbl 1M cTaHgapTHble 06pasubl B BuMAe OKcuaa monubaeHa no-
MeLlaloT B KpaTep YrofibHOro 3/7eKTpoja YMI0THEHHbIM C/I0EM Ha 1MM
HWXXE Kpas 371eKTpofa, roToBAT MO TPW 3/1eKTpoAa KaxpAoi npobbl
CTaHfapTHOro obpasya.

3nekTpog ¢ Npo6oi Cny>XMT aHOAOM Ayry MOCTOSHHOTO TOKa, cuna
Toka 10—15 A. CbeMK/ CMeKTporpaMMbl NPOBOAAT Ha crnekTporpade
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60/bLUIOV AMCMEPCUM C TPEX/IMH30BOW OCBETUTE/IbHOI CMCTEMOIA, C nps-
MOYro/nbHOW Auadparmord 5 MM Ha MPOMEXYTOYHOM KOHAeHcope. LU w-
pvHa wenu cnektporpada 0,013—0,015 mm. PaccTtosiHue mexay ane-
KTpodamu 3 MM. Skcnosuumsa 60 ¢ 6e3 obxura.

dotonnactuHkn Tuna H®C-01 wnm nwoboro fgpyroro Tuna, obec-

neynBaroLLMe NOYEPHEHUSI IMHWIA g 06/1aCTU HOPMAasbHbIX MOYEPHEHWIA.
O6nacTb cnektpa 350—450 Hwm.

6.5. O6paboTka pe3ynbLTaToB

DOTOMETPHPYIOT MOYEPHEHUS @HAIMTUYECKUX NIMHUIA, HaXOAAT WX
pasHocTb ([5). O6paboTKy pe3ynbTaToOB aHanm3a MPOBOAAT, KakK yKa-
3aHo B M. 4.5.

"pafyvpoBOYHbI rpaduK cTpoaT B KoopauHatax AS—Ig C.

[nnHa BonHbI MnHMK Bonbtpama. 400,875 Hwm.

[ nuHa BoMHbI MMHUK cpaBHeHUs monubaeHa 401,031 HMm.

OTHOCUTENbHOE CpefHee KBajpaTuyeckoe OTKMIOHeHue (Sr) 0,13,

7. METO/, ONPEJENEHUA MACCOBO JOMN LMPKOHWUS (MO-»—
- 510~ %), TUTAHA (M 0'* -M 0->%). TAGHUA (MOr’-M O -»*).
TAHTANIA (M0-*—M 0->%). HVOBUS (1-10-*—S-10-* %)

71. CywHocTb MeTOfa

MeTog, OCHOBaH Ma BO3BYXXAEHWM CnekTpa npobbl W CTaHAapTHOro
obpasua, W3MepeHWU OTHOCUTENbHOW WHTEHCMBHOCTM aHAUTUYECKUX
NINHWIA onpefenseMblX MPUMECHbIX 3/1EMEHTOB. [ins ocnabneHns Crek-
Tpa OCHOBbl B CTaHAapTHble 06pasubl M aHanu3npyemble npobbl npej-
BapuTeNlbHO BBOAAT YroOfbHbIA MOPOLIOK, a ANA YCWUIEHUs aHanuTu-
YECKUX NIMHUI — (hTOPUG HaTpus.

72. CpeacTBa M3MepeHUn, BCNOMOraTenbHble YyCT-
poiicTBa, peakTWBbl W MaTepuansbl

[na aHanvsa MpYMEHAIOT annapaTypy, marepuansl W peakTUBbI,
npvBefeHHbIE B pa3f. 3.

7.3. TloaroTtoBKa K aHanusy

7.3.1. MopgroToska nNpob

Mpobbl roToBAT, Kak ykasaHo B M. 4.3.1.

7.3.2. MpuroToBneHne CTaHaapTHbIX 06pa3sLoB

MpuroTtoBneHne CO npuBefeHO B NPUAOXeHUN 1

7.3.3. MpuroToBneHne yronbHbIX 3NeKTPOAOB U YroNbHON CMecw

YronbHble 3NeKTPOoAbl BbITAUMBAKOT, Kak yka3aHo Ha u4epT. 1 (6,
Te) ntabn. 1 (tvn 111).

YronbHYt0 CMECb, COCTOALLYHO W3 YrofbHOrO Mopowka u ropuaa
natpus ¢ maccosov goneid | roToBAT, KaK ykasaHo B n. 5.1.2.2.

74. lMpoBepeHne aHanusa

MoAroToBNEHHbIE K aHanusy npobbl 1 CO CMelVBalOT B TeueHue
8—10 MWH B MEXaHWYECKON CTymnKe unu B TeueHune 10 MWUH BPYYHYIO

C Yro/bHOl cMecblo B cooTHoweHun 3:1 (510 mr MoQj u 170 mr yrob-
HON cMmecw).



n - =W fo»v.f 7
FOCT  14316—9| c. 17

CTynKu C MecTVKOM MpOTMPaKT BaTOW, CMOYEHHON cnmpTom (1—
—2 cM3), nocnie KaXaoro nepemelunsaHus. onyyeHHble CMecu nome-
AT B KpaTepbl 31eKTPOLOB M YNIOTHAOT HA 1 MM HWXe Kpas C Mo-
MOLLIbHO TPaMBOBKM.

CnekTpbl (hoTorpaumpytoT Ha cnekTporpade G0MbLUOA Aucriepcun ¢
TPEX/IMH30BOM CUCTEMON OCBELLEHMS LEN C Kpyrioi aguvadparmMoin Ha
NPOMEXYTOYHOM KOHAeHcope. LUwvpuHa wenn cnektporpaga 0,013—
—0,015 MM. 3neKTpof ¢ Mpo6oi CAYXWUT aHOZOM A\TH MNOCTOSHHOIO
TOoKa. CnekTpbl (hoTorpadupytoT npu cune Toka 7 J1 ¢ 3Kcnosuumeit
40 c 6e3 obxura. [lyroBoil NpOMeXyTOK — 3 MM.

KacceTy 3apsatoT crekTporpapuyeckumy nnacTUHKamy  Tuna-
M®C-01 mnn apyroro Tuna, 06ecreynBatOLLMMN NOYEPHEHUE aHANNTU-
YECKMX NIMHY B 061aCTV HOPManbHbIX MOYEPHEHWA. POTOMNACTUHKM
NpoSBAIOT, OMNOMACKMBAKOT B BOAe, (MKCMPYIOT, NPOMbIBAOT B MNpO-
TOYHO BOAe B TeyeHWe 15 MWH, BbICYLUMBAKOT U (DOTOMCTPUPYIOT Ha
MUKPO(OTOMETPE.

75. ObpaboTka pe3ynbTaToB

Ha nonyyeHHbIX cnekTporpaMMax (OTOMETPUPYIOT — MOYepHEeHMUs
aHa/IMTUYECKMX Nap NIMHWIA, MpWBEAEHHbIX B Tabn. 6. Haxopgat  pas-
HOCTb MOYEPHEHWUI aHaNMTUYECKUX NUHWIA U NMHUIA cpaBHeHus (AS) u
ycpegHaoT ans CO.

Tabnuuya 6
JmwHsl BOH
- H/b| VHA MMbI O am—
MMcenl ”N&Ewﬁ%, ARl Qi«Mx X i,gorex
achmmin 339.978 M3vepseTca HavMeHbluee nouep-  5.10-*—5-10-»
HeHve (oka pagoM C aHanHTUYCC
KO/ NMHWE/ CO CTOPOHbI [/IMHHBIX
1onm
Hwnobwuii 295,088 Yo xe 'MO-*—5-10-'
TaHTan 271.467 » MO-a-b-W
TutaH 316.120 .MonunbgeH 315.282 2-10“*—5-10“1
307.86-1 Monubaen 312,200 5.10-3-MO-'
LinpkoHuii 327.222 MonnbaeH 326.762 ro--6-1-'
327.305 MonnbaeH 326,762 S10-»—bl0->

pafympoBOYHbIii rpaduk cTPoAT B KoopgauHatax AS—IgC. o
KKAOW U3 Tpex MOMYYeHHbIX BeNWYMH AS 18 aHanu3vMpyeMmbiX 3ne-
MEHTOB C MOMOLLbIO rPafynpoBOYHOro rpauka Haxo4AT COOTBETCTBYIO-
wme maccoBble gonu (C/). 3a OKOHYaTe/bHbIA pe3ynbTaT aHanmsa npu-.
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HUMAIOT CPeSHIO apUMMETUYECKYIO BEIMUMHY TPeX napanienbHbIX on-
pefieNieHniA, ecnn BbIMOMHAETCA ycnoBue, npueegeHHoe B TOCT 29103.

OTHOCUTESNIbHbIE CpefiHMe KBafpaTUYeCKue OTK/IOHEHUA ANA Auna-
Na3oHOB MaccoBbIX [JONel NpuBedeHbl B Tabn. 7.

Tabnuuye 7
3eauensio ST pm pra-1*oko> Mopeovbi foe-1
OnpegenmmMbie
FEVEHTD| 510»—3-10-2 310-2-1 U-* 110-1-510-*

TacpHuii 0.30 0,22 0,20
Huobwnii 0.27 0.23 0,21
TaHTan 0.29 0,2* 0,22
TuTaH 0,2» 0,22 0.16
LinpkoHuii 0.26 0.25 0,25

8. METOZ, OMPEAE/NIEHNA MACCOBOW [0/ ANFOMUHNSA
<M0-«-B10-1%), BUCMYTA (110-<—bl0-*9%). YXEJIE3A (LLO-"-B-1O -* %).
BO/Ib®PAMA (2.10-*—310-* %), FAGHUSA (M 0->-5t0-> %),
KAIMUS (110-*—110-» %), KA/IbLMSA (510-*—B-10"1%), KOBAMBTA
(M0O-J-5.10-%), KPEMHUSA (0-«~B-10 *%), .MATHWSA (8 10-*-6-10-* %)
MAPTAHLIA (510-*—S10-* %), MEAW (6.]0“*-bl 0-* %).
MbILLBAKA (MO *-210-T %), HATPUA (4 10*-6 10" %),
HUKENSA (5 K0-«—6-10"* %), HNOBUA (MO-»—10-* %).

OJIOBA (810 *-4.|0-2%), CBMHLIA (810-5-4-10-* %),

CYPbMbl (16.10-%—1-10~T %), TAHTA/A (2->0-7-5-10""» %).
TUTAHA (2.10->—510 * %) XPOMA (310-*—1-10-* %), LIIHKA
(MO"'»—210"*%). LINPKOHWNS (2-10%—H0-* %)

8.1. CyuwHocTb meToga — no nn. 4.1, 51

82. CpepacTBa n3MepeHunsd, BCMNOMOraTtenbHble
ycTpolicTBa, peakKTMBbI W MaTepuansb

[na aHanusa NPUMEHAIOT annapartypy, Mmatepuansl W peakTyiBbl,
npuBejeHHble B pasg. 3.

[nda peructpauuy CNekTpoB W3Ny4YeHUs MPUMEHAIOT (OTOINEKTPU-
Yyeckyro ycTaHoBKY M®C wnn nroboir gpyroii npuéop nogobHoro tuna.

83. loAroToBKa K aHanusy

8.3.1. MoaroToBka (HacTpoika) (hOTO3NEKTPUYECKOA  YCTaHOBKM
M®C

B cOOTBETCTBUM C BO3MOXHOCTAMM (HOTO3NEKTPUUECKOA YCTaHOBKYM
3bI6MPAOT W BbICTABNSAOT aH/IMTUYECKME NIMHUM H NINHUN CPaBHEHUS,
npvBefieHHbIe B Tabn. 8.

[na KOMMbOTePU30BaHHbIX (HOTOINEKTPUYECKUX CUCTEM (C Hanu-
umem 3BM) hopMupyOT NporpaMmy: PerucTpupyroT  CTaHAapTHble
obpasybl (CO), BBOAAT MX KOHUEHTPaUUW s AWANOFOBbIA swiuncnu-



Onpesenmas
AeVeHT

ANOMUHWIA

BucmyT

Bonbhpam

lacHwii

XXeneso

Kagmnii

Kanbuwii

Ko6anbt

KpemHuii

MarHwi

MapraxeL,

Menb

MbILbAK

,D,naxa]_ﬁnmm.

394,403
309,271
257,511

306,771

400.875
254,713
239.709

313471
291.648
264,140

259.939
302.064
259.837

228.802

396.847
317.933
315.886
239.856

345.350

288.159
251,611
250,689

279.553
260.270
285,212

257.610
292.557
293,305

327,396
324,754
262.467

234.984
228,812
193,759

Ui oo

40

40
40

40

75
100

40
40

40
5

75

40
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Ta6bneac 8

[ranasox on LT

Maccokn gonen, N

MO-4—6-10-*

1-10-*—1-10-*

2-H0-*—3-10-"

610-*—210-*

MO-’—610-*

MO-4—1-10-»

2-10"%—6-10—*

MO-»—5-10-*

5-10~4—6-10~*

5-10-*-6-10-»

WO-'-6-10 -1

6-10-41-10-»

MO-4—MO-*
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MpogomieHve Tets, B

Onpex’Xiubbib 1Ha TOfHbI. LLlapam_BbIroaHov CLUM0SI OMPEE/AEMbIX
JOMKT ol 7Y iy A MIGCOLLK e, «

Harpuit 560.592 40 210" —6-10-a
558.995
330.259

Hukenb 300,249 75. 40 5*10-«—e-i©-*
299.259
341.476

Hwnobwuii 292.781 40 510*“*5-10"1

Onoso [ 40 MO-*—mo0-»

|
75

CBuHel, 263.306 40 8-10-*—1-10-*
220,351

CypbMa 231,146 40 16-F0-»—Mm o0 -1
206.833

TaHTan 296.332 40 r-o--ao0 -1
293.355

TwuTaH 368.519 40 210-*—S-10-*
453,324
323.451

Xpom 257.715 40 5-10“*—MO-1

LinHk 213.856 75. 40 MO-*—210-*
334.502

LinpkoHuii 339.197 40 2-10-*—b-10-*

MonnbaeH 275.863 100. 75 JIMHUA cpaBHeHNS
239.758
313.259

LinaH 384.92 75 To xe

Megb 263.000 40,75 >
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TenbHbIA komMneke (L BK), npoBoAAT rpagyvmpoBKY K pacrneuvatky pe-
3yNbTaTOB rPaflyMpoBKN C YUYETOM B/IUAIOLLMX (DaKTOPOB.

8.3.2. MoaroToska Npob

Mpo6bl roTOBAT, KakK yKasaHo B n. 4.3.1.

8.3.3. MNoaroToska cTaHgapTHbIX 06pasLoB

MpuroToBneHne cTaHAapTHbIX 06pasLOB NPMBEAEHO B MPUIOXKe-
Ha 1

8.3.4. MpuUroToBNEHNE YFOMbHbIX 31EKTPOLOB U YrO/MbHbIX CMECei

YToMbHble 3N1eKTPOAbI W YrofibHble CMeCU rOTOBAT, KaK YKa3aHO B
nn. 433, 5.1.2.2, 7.3.3 B 3aBUCUMOCTW OT OMpesfensiemMbliX 3/1EMEHTOB
1 UCNOJb3yeMbIX METOZOB.

8.4. lNpoBepeHne aHanusa

OcCyLLeCTBNAIOT MPOrpeB YCTaHOBKW A5 MOMYyYeHWs  CTabunbHbIX
pe3ynbTaToB, COrNMacHo MHCTPYKUMU Ha npubop.

MpoBoAAT POTOINEKTPUUECKOE MPOPUANPOBAHME MO OLHOMY W3 On-
pefensemMbiX 371€MeHTOB (KaHa/lioB) B 3/EKTPUYECKON fyre nepeMen-
Moro Toka, npu cune Toka 1—4 A

MoaroToBneHHble K aHanu3y npobbl 1 CO cMmewwnBaloT B TeueHue
8—10 MWH B MexaHU4eckoin CTynke wim B TedeHue 10 MWH BpY4HYIO
C YronbHoii cMecbto. CTYNKM C MEeCTMKOM NpPOTWPAlOT BaTOM, CMOYEH-
Hon cnuptom (1—2 cm8 Ha ofiHy npo6y), nocfie KaXgoro nepemeLuu-
BaHUA.

MonyyeHHble cmecu (nn. 4.3.3, 5.1.22)  nOMEWAOT B KpaTtepbl
3/71eKTPOI0B H YMNNOTHAIT, Kak yKasaHo B nn. 4.4, 5.1.4, 6.4 nim 7.4.

Ha HCKOMMbIOTCPU3OBAHHBLIX CUCTEMAx McnapeHwe npobbl U BO3-
6y>KJeHune crnekTpa (perucrpauuio) NpoBOAAT B Ayre MOCTOAHHOMO TO-
Ka €O BCeM Kommnnektom CO u npo6.

[na  KOMNbIOTEPU30BAHHLIX CWUCTEM  PErncTPUPYIOT OAWH, [Ba
unn 6onee cTaHAapTHbIX 06pasua AN KOPPEeKTUPOBKW rpajynpoBOY-
HbIX rpagnKoB.

OcBellygHe Leu NOIHXPOMATOPa.POTOIIEKTPUHECKO CUCTEMbI —
pacTpoBbI/i KOHAEHCOP WM OAHOMHH30Bas cucTema. [lyrosoil mpome-
XYTOK 2—3 MM. LLInpuHa BxofgHoW wenm —20 MKM.

3a NMHUIO cpaBHeHWa 6epyT NUHUIO MonnbaeHa 275,863 wan no-
nocy umaHa 384,92, unn ¢oH (HepasNOXXEHHbIA CBET), WU JIMHUIO Me-
an 263,00 HM NpW MONYYEHUW OTYETOB, MPOMOPLUOHANLHBLIX OTHOCK-
Te/IbHbIM WHTEHCUBHOCTAM aHa/IMTUYECKUX NNHWIA. AHANN3 MOXHO Bec-
™M 6e3 NNHWIA CpaBHEHWS MO abCONMOTHBIM WMHTEHCMBHOCTAM aHanuTu-
YECKMX JIMHWIA.

HanpsykeHne NUTaHUS (HOTOYMHOXWUTENEA BbIGUPAOT € Y4eTOM
obecneyeHns Tpebyemol 4yBCTBUTENIbHOCTW AN AaHHOro KaHana pe-
TUCTPUPYHOLLEIA CUCTEMBI.

Ycnosus perucTpaumm (cuna TOKa, Bpems 06XWra, 3KCrosvums)
aHa/IorMYHble MPOBEAEHWNI0 aHa/iM3a Ha CrnekTporpadax CpegHein wum
60/bLUOI Aucnepcuu.
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YHuBepcasibHble YCN0BUA PerncTpauumn ans noayvyeHns mMakcumasb-
HOIi YyBCTBUTENILHOCTY ClefyHoLye:

HVXHUWe anekTpogbl yepT. 1 (tvn Il van 11);

Bpemsa obxwura 7—12 ¢ npu cune Toka 5—7 A,

akecnosnuma 30—50 ¢ npu cune Toka 13—15 A (TOK YBeNUYMBaET-
€Sl BO BPEMS 3KCMO3ULUM CKAYKOM).

85 O6paboTka pe3ynbTaToB

lMocne OKOH4YaHWS permcTpauuy (HakomnieHus) npoBOAAT  OMpoc
KaHafoB aHa/iM3npyemblX 3/1EMEHTOB W CHMMAlOT MOKa3aHUs BbIXO[-
HOro npubopa Ana kKaxgoro usmepeHus (Ni) no wkane uUUPpPoOBOro
BosibTMeTpa L, 1518 wnm mumkpoamnepmeTrpa M 1792 B aBTOMatumyec-
KOM WM PYYHOM pEeXUMax Ha HEKOMMbIOTEPU30BaHHbIX  CUCTEMAX.
pagynpoBouHble rpadukn CTPoAT B KoopauHatax N—C (rag J1 —
yCpefHeHHOe nokasaHue BbIXOAHOro mpubopa Ans N usmepeHun, C —
3Ha4yeHMe aTTeCTOBAHHOIM KOHLEHTpauMu CcTaHapTHOro obpasua) ans
KaXX0ro anemeHTa no cTaHAapTHbIM o6pasuam.

Mo rpagyvpoBOYHOMY TpauKy HaxoAsT COOTBETCTBYHOLME Mac-
COBble JONN (Ci).

3a OKOHuYaTesnbHbI/ pe3ynbTaT aHanu3a NPUHUMAKOT CPESHIO apu-
thMeTnyeckyto BennumHy (C)Ir M3MepeHuii, ecnn BbIMOMHAETCS YCo-
Bue n. 1.14 TOCT 29103.

_Ana KOMMbIOTEPM30BaHHbLIX CUCTEM MOCME perucrpauum npob, Bbi-
BOAa WX Ha AWCNAeli M nevyatarollee YCTPOWCTBO B COOTBETCTBUM C 3a-
NOXEHHON MpOrpamMmoii paccuUMTLIBAOT MO FpagyMpOBOYHOMY rpagu-
KY MaccoBble 40NW 3/1eMEHTOB MPO6bI.

3HayYeHMs1 OTHOCWTE/IbHLIX CPefHMX KBAAPaTUUECKUX OTK/IOHEHWIA
[ONS AMana3oHOB MacCOBbIX A0MEN OMnpeaensieMbiX 3/IEMEHTOB Mpusege-
Hbl B Tab. 9.

Ta6bnuua 9
3HaueHWs S, 4M AvsnsiaoHa MANoTx JOMaii
Onp%ﬁnﬂe;maﬂ
haen: 810-7-3.10—  310—4-bi0-3  1.10-3-6-10 *  e-io-5—s-to—%

ANOMUHWIA 0.18 0.15 0.10

Buemyt 0,25 0.20 0,15 —
Bonbpam - 0.13 0.10
athHuK - 0.16 0.14 0.12
Xeneso - 0.14 0.13 -
Kanmhii 0.25 0.18 0.17 -
Kanbuuin - 0.23 0.20 -
KobanbT - 0,22 0.19 -
KpemHwii - 0.18 0.17 —
Marnuii 0.14 0.13 -
MapraHeLl, - 0.13 0.12 —

Megp 0,15 0.13
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Mpogon>keHne Taobn. 9
3muuma S, 1> aramaxbH-B» MBEEBMSA [efe™

Ong%ﬁnﬂeum

o 8-10-5-310—4 310—4-11-3 110-5-610-r  «10-2-510-1
MbILWbAK 0,14 0,13

Hatpuid - 0,16 0.15 _
Huikenb 0.16 ' 014 0.12

Huo6uit 0.20 0,15 0.13
QOnoBo 0.19 0.17 0,15 —
CauHeL, 0.19 0,17 0,15

CypbMa 0,18 0.16 0,14 —
TaHTan _ - 0.18 0.16
TutaH _ _ 0,16 0.14
Xpom 0.17 0,16 —
LnHk - — — 0,15

LivipkoHuii o,M 0.12

9. BMUCCVOHHbIN MJAMEHHO-®OTOMETPUYECKUM METO[,
OMPEAENEHUNA MACCOBOW OO HATPUA <210-*-M0-* %)
N KANA (2-10-1—M O-1%)

91. CywHOCTb MeTOfa

OMMWCCUOHHBIN NIaMEHHO-POTOMETPUYECKUIA METOJ OCHOBaH Ha W3-
MEPEHUN Ha MNfaMeHHOM criekTpodoTomeTpe (hoTOMeTpe)  ammccum
aTOMOB HaTpus U Kanus, o6pasylolmxcs npu pacnblieHMn B nnams
aHann3npyemblX pacTBOPOB.

9.2. CpepacTBa N3MepeHUit, BCNOMOTaTe/NbHblE
ycTpoicTBa, peakKTWBbL WM MaTepuansl

CnekTpo(oTOMETP MNNaMeHHbIA 160ro Tuna unn aToMHo-abcop6-
LIMOHHbIA CMEKTPO(OTOMETP, PaboTaloWMil B 3MUCCUOHHOM PEXMME.

Meub MydenbHas ¢ TepmMonapoil, o6ecrneynBaroLLas Harpes 4o TeM-
nepatypol 800 °C.

Becbl aHanuTMuyeckue n60ro Tuna, obecrneuvBaroliMe B3BeLUMBa-
HYe C MorpewHocTbio He 6onee 0,0005 r.

dunbTp-cTabunmszatop no TY 2.03457 485 42.32—89, ncnonb3yto-
WMIACH Ha NIMHWUWN CXATOro BO3AyXa.

a3 6biToBoli Mo MOCT 5542, nponaH-6yTaHoBas CMeCb WM aLeTu-
NeH 13 6aIOHOB H CXKaTblii BO34yX U3 6affoHOB WKW CeTV NOA AaB-
neHnem He meHee 0,5 Klla.

Okcng mMonnbaeHa, cofepxalimii - HaTpuil 1 Kanuii  He 6ornee
0.001 % (B pacyeTe Ha MeTannmMyeckuii MonnbaeH). lonyckaerca npu-
MEHATb B Ka4yeCTBE OCHOBbI NS NMPUrOTOBMEHWUS CTaHAAPTHbIX PacTBO-
poB — pa3baBuTenb OT CTaHAapTHbIX 06pa3uoB No 25—70—28—70.

Kanuii xnopuctbiii no FTOCT 4234; cTaHfapTHbIA pacTBOp, COAEp-
Xawwmin 0,00025 r/cm* kanua wam 0,0004766 r/cm5 kanusa xnopuja.
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Hatpuii xnopucteiii no FOCT 4233 cTaHgapTHbI pacTBOp, cofep-
Xawmii 0,00025 r/cm3 Hatpua wam 0,0006355 r/cm3 HaTpus Xxnopuaa.

O6a cTaHfapTHbIX pacTBOpa rOTOBAT B OfHY KOMOy.

AMMWaK BOAHbIA, MOAYYEHHbIA HaCbILEHUEM AUCTUNNNPOBAHHOM
BOZbl ra3006pa3HbIM aMMUaKOM.

Bogopoga nepokcug no FOCT 10029, pacTBop  pa3baBfieHHbIl
110

CtakaHbl xummnyeckune no FOCT 23932, BMECTMMOCTbIO 100—
-200 cm3.

Konbbl MepHble no FOCT 1770, BmecTumocTbio 50, 100, 500,
1000 cm3.

Mnnetkn BmectumocTbio 1, 2, 5, 10 cm* no MOCT 1770.

A TaKXe annapaTypa, maTepuanbl U peakTVBbl, NMPUBEAEHHbIE B
pasg. 3.

93. TllpurotoB/ieHne CcTaHAapTHbLIX pPacTBOPOB

[na npurotoBneHns CTaHAApPTHbIX PacTBOPOB WCMOMb3YKOT CMeKT-
paNbHO-YUCTBIA OKCUA MONWbAeHa wu pa3baBuTeb, W3rOTOBNEHHLIN
BHNLUITCCO CO 25; CO 28. lNepef KaxAblM MNPUroTOB/IEHWEM CTaH-
[apTHbIX PacTBOPOB NpeABapuUTeNbHO OMNpefensatoT COofep)KaHue Hart-
pus 1 Kanusa B pactsopuTene (BOLHOM pacTBOpe aMMuaka) U B OCHO-
BE.

9.3.1. OnpefeneHne cofep>kaHus HATPWA U Kanus B pacTBOpUTEne

200 cm3 pacTBopa ammuaka BbiMapuBalT AOCYXa a YCloBuAX, npe-
[LOTBpaLLlaLWnX «3arpsisHeHne» npobbl. Cyxon OCTaTOK pacTBOPAIOT B
25 cm5 ropsyeii Bogbl M ONpefenstoT COAepXaHUe HaTpua U Kanus,
MCNONb3ys B KayeCTBe rpafyvpoBOYHbIX PacTBOPOB BOAHbIE PACTBOPLI
X/I0PUCTBIX COMel HaTpuUs W Kanms COOTBETCTBYHOLLMX MAacCOBbIX [ONENA.
MaccoBble [ONM MPUMECEl HATpWUs H Kanus B pacTBoputene He a$n-
XHbl npeBbiwarts 0.0001 % k macce monubgeHa (0,5 r). Ecnm Kon-
LeHTpauus HaTpua (kanus) 6onble 0,0001 %, TO rOTOBAT HOBLIW pac-
TBOpP amMMuaka. [py MOBTOPHOM MNOMYYEHUU COLEPXaHua HaTpus (Ka-
nms) 6onblie 0.0001 % 3Ty MaccoByH [OMKO Y4YMTbIBatOT NpU NPUro-
TOB/IEHWUWN TPajyMpPOBOYHbLIX PacTBOPOB.

9.3.2. OnpegeneHne cogep>KaHnd HATPUS U Kanus B OCHOBE

CofiepXaHue HaTpua H Kanus B OCHOBE OMNpefenstoT MeTOAOM «[o-
6aBOK™ C MOMOLLbIO TPagyMpoBOYHbIX pacTBOopoB (no n. 9.3.3).

9.3.3. TopAfoK NPUroTOBNEHUS TPALYWPOBOYHbLIX PacTBOPOB

CeMb HaBECOK OKCMAa MOnMbaeHa Maccoi 7.5 r n ABe HaBecKu o
0,75 r (McxogHble Mpobbl) MOMeLlatoT B CTakaHbl, MPUIMBAKOT MO Mepe
pacTsopeHus nopuuamu no 40—50 cm3 pacTBopa ammuaka, K ABYM
kon6am ¢ Haseckamu no 0,75 r npunuealoT 5—7 cM3 aMMuMaka U Ha-
rpeBalOT Ha 3MeKTPOM/NTKe A0 MOMHOr0 pacTBOpPeHWs okcupa. PacT-
BOPbl KO/IMYECTBEHHO MEPEHOCAT B MepHble KOObl BMECTUMOCTbIO
500 cm3. PacTBOpbl MCXOAHLIX Npo6 ¢ HaBeckamu 0,75 I NepeHOCAT B
Kon6bl BMeCTMMOCTbHO 50 CM3 1 JonMBalOT BOAOA 4O MeTKU. Beopgsar
C nomoLLpbo GHOPETKM paccUMTaHHble KOMMYECTBA CTaHAAPTHbLIX PacTBo-
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poB HaTtpus u kanua (Tabn. 10), gonmBarOT 06bEM BOAOW [0 METKM
N MepemMeLunBatoT.

lMepBble fiBe Ko/6bl (C HaBeckoi no 0,75 T) SABAAOTCA MCXOAHLIMM
npv onpefeneHnu B OCHOBE MACCOBbLIX [I0Nell MpUMeCe HaTpus U Ka-
s MeToAoM «06aBOK*. B 3Tu Konbbl CTaHAapTHbIe PacTBOPbl HaT-
pusi U Kanus He BBOAAT.

CocTaB rpaflyMpoBOYHbIX pacTBOpoB npuBefeH B Tabn. 10 (6e3s
MonpaBKM Ha COLepXXaHWe HaTpusi H Kanua B OKcupe  monnbaeHa).
MonpaBKy HaxoAaT Mo MeTody «06aBOK™, M3MEpWUB BeNUYMHY aHa-
NNTUYECKNX CUTHANOB MW3MYYEHUS HATPMS U Kanus Ha MaameHHOM
cnekTpohoTOMeETpeE.

Ta6bnuua 10
gc Macdlstast aTpun .thooeaﬂdﬁlllim.anm
:LI g P & nan HO y b mMonmdnehe, K

& & VctuiHea  PacuetHaa Vet uma
Mam % MaccoBast

JE} % yi ;K ~ A+T)XI0_3T LI:"&F‘a
1 7,500 500 1,0 0,2 10 I.01-_P 10 1.0+M
2 7.5W 500 1,0 1.0 . 5.0 N 5.0 5,0+
3 7,500 500 1.0 2.0 10.044_1 10.0 10.0+1!
4 7500 500 1.0 4.0 20,0 20.0 N 20.0 20,0+
5 7,500 500 1,0 100 50.0 50,0+11 50,0 50.0+U
6 7.500 500 1,0 20,0 1000 100,0+un 100.0 100.0+ M

MpumeyaHusa:

1 11 — nonpaBKa Ha cofepXaHue HaTtpusa U Kains B OCHOBE

2 PacueT BbINOMHEH B nepecyeTe Ha MeTann onpe,qenﬂeMOM npumecn K metan-
NINYECKOMY MONUGAEHY.

3. CpoK rofHOCTM CTaHAapTHbIX PacTBOpoB 60 CyTOK.

94. MNpoBegeHWe aHanmsa

9.4.1. TMoaroToska npob K aHanusy

MeTannnyeckmini monnbaeH B BUAe LWTabuKa, MpPyTKa, MPOBO/IOKM,
NeHTbl NpefBapuTe/IbHO OYULLAKT; W3MeNbYeHHble Npobbl 3anuBatoT
pacTBOpOM nepokcuga Bogopoda, pasbasneHHoro 1:10, u cnerka Ha-
rpeeatoT. ocne pacTBOPeHMs MOBEPXHOCTHOro cnosi (3—5 MuMH) ne-
poKcupa BOAOPOAA CNAuBakoT, Mpobbl MPOMbIBAKOT BOAOW W BbICYLUMBA-
10T B CyWWIbHOM LWKady npu Temnepatype (105+5)CGC.  Hasecky
OYMLLEHHOTrO MonmbaeHa Maccoii okono 0,6 r pacTBOPSAKOT B MEPOKCU-
[ie BOAOPOJa, BbiMapuBaloT fOCyXa WM MPOKanMBalT B My(enbHOR ne-
Yn B CTEKNOYrNEePOAUCTON Yallke B My(enbHON mneyn npu TemnepaTy-
pe 400--450X B TeueHne 30 MUH. MeTananMyeckuii MOPOLLIOK MOMWO-
[leHa nepeBOAAT B OKCW[ PacTBOPEHMEM B MNepokcuae Bogopoga. Mo-
nmbpaT aMMOHMA MepeBOAAT B OKCWA, Kak ykasaHo B n. 4.3:1.
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Tpu HaBecku okcmpga maccoi 0,750 r nomeLiaT B MepHble Konbbl
BMECTUMOCTbIO 50 cmb, npunuealoT 5—7 cM* pacTBopa amMmuaka u
pacTBOpAT Mpu HarpeBaHun. OxnaxpgatoT, LONMBAKOT pacTBOPbl B
Konbax [0 METKM W NepemMeLuvBatoT.

- 9.4.2. Ni3mepeHne aHanMTUYECKUX CUTHANOB W MOCTPOEHWE rpagy-
MPOBOYHbIX FpaduKoB

[pafyvpoBOYHble M aHanM3MpyeMble PacTBOPbl PacnbiNfg0T B Maa-
MS.

PerncTpupytoT pe3oHaHCHOe W3/yYyeHWe HaTpus MpU AAVHE BOJHbI
589,096 HMm, Kanua — 766,490 HM. L3MepAaloT aHaIMTUYECKME CUTHa-
Nbl n3nyyeHns GoHa. CymMMapHble CUrHalbl W3MyYeHWs HaTpus NAc
(hoHa, Kanua nac (oHa, MOMYYeHHbIE 3HAYeHWs (JOHa BbIYMTAKT W3
CYMMapHbIX CUTHANOB HaTpua M/C (POHA, Kanus Nac oHa v cTpo-
AT rpagynpoBOYHbIE FpauKM B KOOPAMHATaX: MaccoBas JONS HaTpus
M Kanus B rpagyvpoBOYHbIX pacTBOpax — Be/MYMHA aHAIMTUYECKOrO
ecurHana.

95. O6paboTka pe3ynbTaToB

Mo pe3ynbTaTaM aHanusa CTPOST rpafyvpoBOYHbIA rpaduk. To
rpauky onpefenstoT MaccoByIO 0/0 HATPUSA U Kanus.

3a OKOHYaTeNbHbIV pe3ynbTaT NPUHUMAKOT CpefHee apudmeTuye-
CKOe 3HayeHue pe3ynbTaToB TPeX NapannenbHbiX OnpefeneHuii, ecnu
BbIMOMIHAETCA Yycnosue, npusefeHHoe B TOCT 29103—91.  OTHocu-
Tengoe cpefHee KBagpaTMyecKoe  OTK/MOHeHMe (S,) MpuBeAeHO B
Tabn. 1L

Tabnnua 1
[Avanunokbl maccoTn /DJ,o,qu'I OTHOCUTE/IbHOE CPpeaHee KTajpaTuyeckoa
>-arpxn u Kanusa. % OTKNOHSAW» Sr

OT 0,002 fo 0.008 BKAOUY.
Co. 0.008 » 0.03 »
» 0,03 » 0,10 >

LoLe
2B

10. METO/, ATOMHO-ABCOPELIMOHHOIO OMPEAENEHUSA
MACCOBOW JO/IN HATPUA (510-5—110-*%), KANSA (510-1-1-10-*%),
KAMbUMA (110-'—M0-=>%). MATHUA (M O-'-M O -* %)’

101. CywHoOCTb MeTOfa-

MeTop OCHOBaH Ha CeNneKTUBHOM MOr/IOWEHNN aTOMHbIM Napom Orl-
pefienIieMoro afieMeHTa Pe3oHaHCHOro WU3ny4veHus.

Pe3oHaHCHOE W3MlydYeHWe OMNpefenseMoro 3femMeHTa, CO3faBaemoe
CMeKTPpasbHOM Namnol, MpoMycKaeTcs 4epe3 nniams, BblAenseTcs Mo-
HOXPOMATOPOM 1 C MOMOLLIO PErncTpupyoLLeil CUCTEMbl M3MepSeTCs
3HaYeHne MOor/OoLLEHMA.

102. CpepacTBa U3MEpPEHU. BCNOMOTraTenbHble
yCcTpoicTBa, peakKTUBLB W MaTepuansl
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CneKTpohoTOMETP aTOMHO-a6COPOLUMOHHBIA  «XuTaun 180—70»
VAN pYyroii mapku, obecneyvsaroLuii COOTBETCTBYIOLLYIO  YyBCTBU-
TeIbHOCTb W MOTPELHOCTb OMNPefieNIeHNs HaTpus, MarHua,  KanbLus,
Kanums.

Namna ¢ nonbiM KaToAoM A1s HaTpus.

Namna ¢ nonbiM KaToAoM /1S MarHus.

Jlamna ¢ nofibiM Katogom Ans Kaaus.

Jlamna c nosbIM KaToAom ANs Kanbuus.

MnuTka anekTpuyeckas C 3akpbiToO  crnvpansio 13 600—2 no
FOCT 14919.

Konbbl mepHble BMeCTUMOCTbIO 100 CM3 LWMAMHAPLI BMECTMMOCTbLIO
50 cm* u3 proponnacta 4MB no TY 95—337—79.

Mpubop Ans NeperoHkU asoTHOW kmcnoTbl Tuna MK.

Turnn KsapLesble BMeCTUMOCTbIO Ao 100 cm3 no TY 95—175—78.

Bo3gyx kn. 3 mo FOCT 17433, nocTynawwmii nof AaBneHVEM
29,41995-104—49,03325-104 IMa (3-5 atm).

ALETUNEH PacTBOPEHHbI TexHuyecknidi no FOCT 5457, mapku A.

Kucnota conaHaa no FOCT 3118, x.u.

Kucnota asotHaa no NOCT 4461.

Ogggepoxcm,q BOZOpPOJa, pacTeop C Mmaccosoit foneid 30 % no FOCT
1 .

Kanua xnopug no TY 6—09—3678, oc. u.

Hatpua xnopug no MOCT 4233, oc. u.

MarHus okcung no FOCT 4526

Kanbuns kapboHat no FOCT 4530, x.u.

AMMMaK BogHbIi no FOCT 24147.

Boga 6uauctunanpoBaHHas, npurotTosaeHHas no MOCT 4517.

ATVNOBLIA CNNUPT PeKTUdrKoBaHHbIA Mo TOCT 18300.

AueTtoH no NOCT 2603.

CTaHfapTHble pacTBOpPbl HATpWs, MarHus, Kanus, Kanbums (pacT-
Bopbl A, b, B).

A Takxe annapartypa, MaTepuasnbl W peaKTWBbl, NPUBEAEHHbIE B
pasg. 3.

103. lMoparotoBKa K aHanusy

10.3.1. MpuroToBneHne 0cob0 YMCTOrO pacTBOpa CONSHON KUCAOTbI

ConsHyl0 KUCnoTy, CBOGOAHYHD OT MpUMeECel, MOMy4aloT MeTOLOM
HacbllweHnsi. Ona 3Toro B akcukatop (AW APYroil repmMeTUYHbIA Co-
Cyf) 3anvBaloT KOHLEHTPUPOBAHHYO COJMIAAHYIO KWC/OT)', 3aTeM Ha nog-
CTaBKy MOMELLAIOT CTakaH W3 MoMaTuneHa, gToponnacra, HanonHeH-
HbIA BUAHETUNNMPOBaHHOW BOAOW. COOTHOLLEHWE 0OBLEMOB BOAbI U
KUCNOTbI fO/MKHO OblTh 1:6. QKCMKATOP MNNOTHO 3aKPbIBAKOT MPULLIK-
(hoBaHHON KpbIWKOW. Yepe3 4—5 AHeli MOAyYeHHbI pacTBOp CONA-
HOW KWCNOTbl C MOMAPHOW KOHUeHTpauueir 10 monb/gM* cnvBatoT u3
MOMM3TUNEHOBOIrO CTakaHa B MOMMITUIEHOBYIO Konby. M3 atoro pacT-
BOpa rOTOBAT PacTBOP COMSHOM KWCMAOTbI, C MOASPHOW KOHLEHTpaumei
0,1 monb/am*, ans atoro 10 cm3 NepeHOCAT B MOJSIMITU/IEHOBYIO KOMGY
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BMecTMMOCTbI0 1000 cM3 g0 MeTKM, JOBOAAT OMAMCTUNNHPOBaHKON BO-
[0 1 nepeMeLLnBatoT.

10.3.2. MpuroToBNEHMe pacTBOpa 0COBO 4YACTOr0 ammuaka

ANMMMWaK BOAHbIi TOTOBAT MeTOAOM HacbiweHus (n. 10.3.1).

10.3.3. MNpUroToBNEHNE OCOBO UMCTON a30THON KUCIOTbI

A30THYIO KMCNOTY 0CO60 4MCTYyHO MoaydvaloT B npubope gns nepe-
roHku Tuna MK B COOTBETCTBMM C MHCTPYKLWEN K Npubopy.

10.3.4. MpuroToB/MeHNe CTaHAaPTHbLIX PACTBOPOB HATPUA

[ng npuroTosfieHMs pacTBopa WCMOMb3YHT HATPUA XN0pUA ABaX-
Abl MCPOKPKCT3/1/IH30BaHHbIV U BbICYLLEHHbIA [0 MOCTOSHHOM Macchl Mpu
Temnepartype 105—[10°C.

PacTBop A: HaBecky xiopuia Hatpusi maccoi 2,5421 r nomewarot
B MepHyt Konby BmecTMmocTbio 1000 cm3, npunusaroT 200—300 cm3
O6MOHETUNMPOBAVHOWM BOAbI W MNepeMeLlnBaloT A0 PacTBOPEHUS Hasec-
K.

Pa36aBnsat0T BOAOM A0 METKM W MepeMeLlnBatoT.

1 cm3 pacteopa A cogepxut 0,001 r HaTpus.

PactBop B: anuksoTHyl 4yactb 10 cm3 pactsopa A MomeLlaloT B
MEpHYI0 KONBY BMECTMMOCTbo 500 cM3, pa3baBnsioT [0 MeTKu 6uauc-
THANNPOBaHHOW BOAOW U MepemeLlnBatoT.

1 cm3 pactsopa b cogepxut 0,00002 r Hatpus.

PactBop B: anukBoTHyt 4acTb 25 cm3 pactBopa b nomewaroT B
MEpPHYI0 KO0J/I0y BMecTumocTbio 500 cm3, pa3baBnalT 40 MeTKu 6ugm-
CTH/IIMPOBAHHON BOJON H MepeMeLLMBatoT.

1 cm3 pactBopa B cogepxut 0,000001 r HaTpus.

PactBopbl A, B. B XpaHAT B 3aKpbITO MOMM3TWUIEHOBON MNocyge.

10.3 5. MpuUroToBNEHNe CTaH4APTHbLIX PACTBOPOB Kanus

[na npurotosneHus pactsopa WCMONL3YIOT Kanua Xopug, ABax-
[bl MEPeKPHCTaNNIH30BaHHbIA W BbICYLUEHHbIA A0 MOCTOAHHOW  MacChbl
npu 105-110 “C.

PactBop A: HaBecky xnopuga Kanus maccoii 1,9080 r momeluatoT
B MepHyl konby BMmecTumocTbto 1000 cm3 npunmsatoT 200—300 cm3
OUCTWUNNNPOBAHHOW BOAbI M MepemMeLunBaloT [0 pacTBOPeHUs HaBec-
Kn. Pa36aBnsoT GUAMCTbINAMPOBAHWMON BOLOW A0 METKV W BHOBb Mepe-
MeLLNBAlOT.

1 cm3 pacteopa cogepxut 0,001 r kanus.

Pactsop b: anukeBoTHyt 4actb 10 cm3 pacTBopa A NomMeLlatoT B
MepHyt0 Konby BmecTUMOCTbiO 100 cm3, pa3baBnfoT OMAMCTUNNKPO-
BaHHOI BOAOW [0 METKWM W MepeMeLUvBatoT.

1cm3pacTteopa b copepxut 0,0001 r Kanus.

PacTBop B: anvkBOTHYI0 4acTb 10 cm3 pacTsopa B nomewaior B
MepHyH0 konby BmecTumMocTbto 100 cm3, pa3baBnstoT BOAOM A0 \1€TKU
(6VMANMCTUNNNPOBAHHOW) M NepemeLLVBaloT

1 cm3 pacteopa B cogepxut 0.00001 r Kanua
PacTBopbl A, b. B XpaHST B NOAU3TUIEHOBOW MNOCYAe.
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10.3.6. MpuroToBNeHne CTaH4apPTHbIX PacTBOPOB Ka/bLus

PactBop A: HaBecky Kap6oHaTta Kanbuus 1,249 r,  BbICYLUEHHOrO
npn 100—105°C A0 MOCTOSHHOM MaccChl, MOMELWalT B CTaKaH, Hanu-
BatoT 50 CM’ AMCTUNNMPOBAHHON BOAbl M [06ABNAIOT MO Kanism cons-
HYI0 KWC/IOTY 0 MONHOrO PacTBOpPeHus. ocne pacTBOPeHUA MOoyYeH-
HbIli pacTBOpP MEPEHOCAT B MEPHYH KO0y BMecTUMOCTbio 1000 cmb5,
pa36aBnsAlOT AUCTUNIMPOBAHHOW BOAOM [O METKM W MepeMeLLMBatoT.

1 cm3 pacteopa A cogepxut 0,0005 r kanbuums.

PactBop b: anukBoTHyt0 4YacTb 20 cm5 pacTBopa A MOMeLlalT B
MepHYI0 Konby BmecTuMOCTbiO 500 cm*. Pa3baBnsatoT [O METKM pacT-
BOPOM CONSHOW KWCMOTbl MOMAPHOA KOHUeHTpauun 0,1 monb/gm™ u
nepemMeLLBatoT.

I cm* pactBopa B cogepxut 0,00002 r kanbuma. PactBopbl A H
b XpaHAT B 3aKpbITOM MOMM3ITUNEHOBON nocyge.

10.3.7. MpuroTosneHne cCTaHAaPTHLIX PACTBOPOB MarHus

PacTtsop A: npeAsapuTeNibHO OKCUA MarHuWs MPoKasvBalT  Mnpu
600—900°C [0 MOCTOSHHOM Macchl. HaBecKy okcuia MarHus maccoid
1,658 r pactBopstoT B 40 cM* consHoi kucnoTbl (1:1) HCI (oc.u.).
3atem pacTBOp pas3baBnAlT AUCTUNMPOBAHHOV BOAOW [0 METKM B
MepHoOiA konbe BMecTMOCTbl0 1000 cm3.

| cm* pacTtBopa A cogepxXut 0,001 r marHus.

PactBop b: annksoTHylo 4acTb 10 cm* pacTsopa A momeLlaloT B
MepHyt0 konby BmecTumocTbio 500 cm5 pa3baBnsalOT 4O METKM pacT-
BOPOM COMIIHOW KWCNOTbl MOMSAPHOM KoHUeHTpauun 0,1 monb/gm3 u
nepemeLLnBaloT.

1 cm3 pacteopa b cogepxut 0,00002 r marHms.

Pacteop B: annksoTHyt0 4actb 10 cml pactBopa b nomewiator B
MepHyto Konby BmecTMMoCTbio 100 cm5. Pa3baBnatoT [0 METKM pacTBo-
POM CONSIHOM KWCAOTbI.

I cm3 pacteopa B cogepxut 0,000002 r mMarHus.

PactBopbl A, B, B XpaHAT B 3aKpbITO MOM3TUIEHOBOW nocype.

10.3.8. ATOMHO0-abCOPOLMOHHBI CNEKTPOGOTOMETP MNOAroTaBNMBa-
10T K paboTe B COOTBETCTBUM C UHCTPYKLMEN.

10.3.9. OuncTKa ropenku

Mepen paboToi UMCTAT Lieb TOPENKU CMECbIO aueTOHa C 3TWO-
BbiM crimptom (1:1). Ha ogHy oumcTky Tpebyetca 50 cml aToii cmecu.

104. TpoBepeHMe aHanusa

10.4.1. B 3aBMCMMOCTU OT MaccoBOl AONN ONpPeAensiemMblX 3MeMeH-
TOB 6epyT HaBeCKM aHanM3npyemblX Mpo6 B COOTBETCTBUMM C Tabn. 12

Mpn macce HaBecok 1,0—1,5 r B3BelIMBaHWE MPOBOAAT C TOYHOCTHLIO
0,001 r v npn macce 0,2—0,8 r — ¢ ToyHoCTLIO 0,0002

10.4.1.1. PacTBopeHue Npo6 MeTanmyeckoro MmonnbaeHa

lMepBbIil cnocob

Hasecky nopoluka (CTpy)ku) MonubdeHa nomeLlaloT BO (TOpo-
NNacToBbliA  (NOMMITUNEHOBLIN, KBapLEBbIM) CTakaH (Turenb), fo6as-
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naT 15 cM* GUANCTUANMPOBAHHON BOAbl, 3aTeM 20 cM5 nepokcuga Bo-
aopoga 1 10 cM3 pacTBopa COMSIHOW KWCNOTbl MOJISIPHON KOHLIEHTpa-
umm 0,1 monb/gm3 Tocne OKOHYaHMA GYpHOW peakumMn CTakaH Cc npo-
60l noporpesatoT Mpu cnabom HarpeBe 40 MOSIHOTO pPacTBOPeHus. 3a-
TeM M0C/ne OXNIAXAEHWA pacTBOP MNEPEeHOCAT B MepHble KONbbl BMECTU-
MoCTbi0 100 cm3, pa36aBnaloT 4O METKM GUANCTUNNNPOBAHHOK BOLON U
nepemeLunBatoT. lMapannensHo BeAyT KOHTPO/bHbIE OMbITbl B COOTBET-
cTBUM C Tabn. 12,

BTopoii cnoco6

HaBecky nopollka (CTPYXKKW) MonubAeHa MNOMeLLaT B KBapLie-
Bble cTakaHbl (Turnu), potasnswT 15 cm3 (npu Hasecke 0,8—15 1)
unn 10 cm3 (npu Hasecke 0,2—0,8 r) CONAHOM KUCNOTbI, 3aTeM OCTO-
POXHO HebonMbLIMMK MopuusMKU [06aBNAIOT a30THYH kucnoty 5 cm3
(npn Hasecke 0,8—15 1) unm 3 cm3 (Npu Hasecke 0,2—0,8 r). Mocne
OKOHYaHMs BYypHOI peakuun cTakaH (TUrenb) NOAOrpeBatOT MpW cna-
60M Harpese [0 MNOMHOrO PacTBOPEHWs, 3aTeM BbiNapuBaloT AOCyXa.
Cyxoli octaTok pacteopsAtoT B 5 cm3 HC1 npu Hasecke 0.8—1,5 r wm
B 3 cm3 INC! npn HaBecke 0,2—0.8 r, nogorpesas npu cnabom Harpe-
Be, NpefBapuTenbHO HaKpblB CTakaH (DTOPOMNIAcToBOW KPbIWKOWA. 10
OXNTXAEHWUN MONyYeHHOro pacteopa [f06aBnfoT 20 cM3 GHAUCTHANH-
poBaHMo6 BOAbI, MEPEHOCAT PacTBOP B MepHble MOMAUITU/IEHOBbIE KOJI-
6bl BMecTUMOCTblO 100 cm3 H nmepemelumBatoT. MapannensHo  BedyT
KOHTPO/IbHbIE OMbITbl B COOTBETCTBMM C Tabn. 12.

10.4.1.2. PacTBOpeHue napamombaaTa aMMOHWA
MepBbIii cnocob

HaBecKy nomeLyatoT BO (hTOPONAAcTOBbIV (MOAMITUIEHOBBINA, KBap-
LeBbI) cTakaH BMecTUMOCTbi 80—100 cm3, gobasnsawT 20 cm3 6u-
OUCTUNNHPOBaHHOM Bofbl, 20 cM3 nepokcmaa Bogoposa, 10 cm3 conaHol
KUCNOTbl MOAAPHOW KOHUeHTpauuy 0,1 Monb/AM3 nogorpeBatdT A0
MONHOTO PAacTBOPEHWSA W MOCMe OXNAX[EeHWs pacTBOp MEepeHocsT B
MepHble Konbbl BMecTMMOCTbIO 100 cM3, AOBOAAT A0 METKM 6uauctun-
NMPOBAHKON BOAOW M nepemellnBatoT. lMapannensHo BedyT KOHTPO/ib-
Hble OMbITbl B COOTBETCTBUM C Tabn. 12.

BTopoii cnocob

HaBecky nomelyaloT BO (hTOPOMMACTOBLIA (MOAMITUNEHOBLIA, KBap-
LeBbIli) CTakaH, J06aBnsatoT 25 cM3 6UANCTUNAIMPOBAHHOW BOAbI U Ha-
rpesaloT A0 MOMHOrO pacTBOpeHuA. 3aTeM pacTBOP MEPEHOCAT B Mep-
Hble KON6bl BMecTUMOCTb0 100 cm3, 4OBOAAT A0 METKM PacTBOPOM CO-
NAHOM KUCNOTbl MOMSPHOWA KOHUeHTpauuu 0,1 monb/gM3 1 nepemeLum-
BalOT.

10.4.1.3. PacTBOpeH1e Npob okcuaa monnbaeHa
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MepBbliA cnocob

Hasecky nopoLuKa MoMeLIaoT BO (PTOPONACcTOBbIA {NoausTUieHo-
Bblil, KBapLeBbI) cTakaH (Turenb), gobasnsaoT 15 cm3 buguctunam
poBaHHO Boabl M 15 cM3 aMMMaka W NPOBOAAT pacTBOPEHWE Mpu cna-
bom Harpese. PacTBOp OCTOPOXHO BbiMapuBalOT MpyU O4eHb Crabom
HarpeBe (yywe Ha BOASHOW 6aHe) [0 BMaXHbIX coneil. 3aTem noc-
TynaloT Kak B n. 10.4.1.2 no mepeomy crnocoby pacTBopeHus. Mapan-
NenbHO BefyT KOHTPOJbHbIE OMbITbl B COOTBETCTBUM C Tabn. 12

BTopoii cnoco6

Mpu macce Hasecku A0 0,8 I .MOXXHO MPUMEHATL KWUCNOTHOE pPacTBo-
peHre. HaBecky MOMeLLaloT B KBapLEBbIiA CTakaH, 106aBAA0T 5 cM3Co-
NAHOM KWUCMOTbI, HAKPbIBAOT CTakaH 4acoBbIM CTEKNOM § HarpesalT
npu cnabom Harpeee 40 MOAHOrO PAacTBOPeHWs. 3aTeM Moc/e OXiax-
[leHVs pacTBOP NePeHOCAT B MepHble K0/16bl BMeCTUMOCTb0 100 cm3, fo0-
BOAAT pPacTBOP A0 METKM GMAHCTHIMPOBAHHOM BOAOW 1 NepeMeLLrBatoT.
MapannenbHo BeAyT KOHTPO/bHblE ONbITbl B COOTBETCTBUW C Tabn. 12.

10.4.2. MpuroToBsneHne rpafyvpoBOYHbIX PacTBOPOB ANA  Kanub-
POBKM MPMBGOPOB MO OMNpefeneHHbIM 3neMeHTam

[na n3mepeHnss MaccoBbIX [0Mel aHanU3MpyeMblX PacTBOPOB Npob
rOTOBAT TPU rpafyvpoBOYHbLIX pacTsopa. B MepHble nonuaTuneHoBsble
Konbbl BMeCTUMOCTbIO 100 CM3 B COOTBETCTBUM C Tabs. 13 BBOAAT On-
pefieneHHble 06beMbl CTaHAapTHbIX pacTsopoB (B, B) onpepensembix
3NeMeHTOB U [I0BOAAT 0ObEM paAcTBOPOB B Konbax [0 METKM pacTBoO-
POM COMSIHOW KMCNOTbl MONSPHOA KOHUeHTpauum 0.1 monb/gm3.

Ta6nnya 13
1-- MarHmii Harpuii Kanwii KmmLwust
2 B * 1
1 [ |
m . ﬁ i &tjj 1l
m I S I U L w sis Istl
0,01 1 B —
0,02 i B — . — — —
2, " 5 B — — - N
B e N _ _ —
0.1 5 B 10 B 1 B 0,5 *D
0.2 10 B 20 B 2 B 1 b
0.4 20 B 2 b 4 B 2 B
0,5 25 B 2,5 b 5 B 2.5 B
1.0 5 5 5 b 10 B 5 B

B cnyyasx pacTBopeHWs mpo6 C WCMO/b30BaHWEM MepoKcuia BOJO-
poda rpafyvpoBOYHble PacTBOPbI rOTOBAT C fo6aBneHvem 20 cM3 ne-
pokcmfa Bogopofa H 10 cM3 pacTBopa COMSHON KUCAOTbl MOMSAPHON
KOHUeHTpauumn 0,1 monb/gm3
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10.4.3. N3mepeHne aHaNMTUYECKUX CUrHANO0B

M3mepatoT BennumnHy abcopbummn (KOHLEeHTpauuu) onpeaensiemblx
3N1eMEHTOB B YCNOBWAX, NMPUBEAEHHbIX B Tabn. 14. MNpu 3ToM CHavana
NpoBOAAT KanMOpoBKY npubopa Mo onpefensemMomy 3/1eMeHTy, rnocne-
[l0BaTeNbHO pacrnblngs B MiaMs Hy/neBOW pacTBOpP: PacTBOP CO/SHON
KUCNOTbl MONAPHOW KOHUeHTpauum 0,1 monb/gM™* wam pacTeop, npwu-
rOTOBMEHHBIA cMelieHnem 20 cm3 nepokcupa Bogopoga. 10 cmb pacT-
Bopa HCl (oc. 4.) u 70 cM* 6MAHETMNNMPOBaHHON BOAbl (B Ccnydae
MCNO/b30BaHNA TPafyMpPOBOYHbLIX PAacTBOPOB, TMPUrOTOB/IEHHBIX aHa-
NOTNYHLIM CMOCOBOM), 3aTeM TPU TPasyMpPOBOYHLIX PacTBOpa, BBOAA
MX B MNams O NOpsAKe BO3pacTaHUA KOHLEHTpaumii. 3atem pacnbins-
I0T B NjlaMs CHayana pacTBOpbl KOHTPO/ILHOrO OMbITa, NMOTOM aHanu3u-
pyemble pacTBOpPbl M M3MepAT KOHLUeHTpauuio (abcopbuuio) onpege-
NIAIeMOro 3/eMeHTa.

Tabnuua 14
Mopava inis. kr/ov*

Qrpefe-  nuwa e« Xapal«pgr)lgmmk* Kopperi™
ATENeHT Vs 10aV14 Mast  aLETX- || o) n . el\(" M
Bo3ayx
Maruit 285.2 1.6 0,2 2.6 Topenka c A MHoOI LWenu EcTb
10 cm
. Boaayx To xe Het
Harpuii 589 16 0,25 0.4
Bosgyx
Kanwii 766.5 1.6 04 26 BbIcoKoTeMMNepaTypHas Her
ropesika C fA/MHOW Lienn
5cm
3akucb
. asota NjO
Kanbuwii 4227 16 0,25 2,6 To xe Het

MpumeyaHue. BbicoTa ropeskn Bo BCeX Cyyasax 7,5 Mm.

105. O6paboTka pe3ynbTaToB
BbluncneHve pe3ynbTaTtoB aHanunsa

MaccoBble [0V ONpefensieMoro anemeHTa (X) B MpoOLEHTax Bbl-
uncnsTCs Mo opmyre

y < c\o)\' 10 %
171 10«
roe C — maccoBast KOHUEHTpauua onpeaendemMoro 3sieMeHTa N aHa-
NIM3MpyemMoM pacTBope, MKr/cm3;
Cxo,q— MacCoBasd KOHUeHTpauna onpenendemMoro anemMeHTa B XO-

JIOCTOM pacTBope, MKr/cM3 (B Cly4ae HECKOMbKUX Mapan-
NenbHbIX XOMOCTbIX OMbITOB 3Ta BEIMYMHA YCPeAHSeTCs);
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V — 06beM aHa/M3MPyemMoro pacTBopa, cMm3;
m — macca HaBeckw, T.
3HaAYeHMs OTHOCUTENbHbLIX CTaHAAPTHLIX OTKMNOHEHWii Ans Ananaso-
HOB MaCCOBbIX [0/€il onpeaensemMblX 31eMeHTOB NpuBeaeHsbl B Ta6. 15.

Tabnuya 15
0>BDs V8 CTBHEHOVID O THHE
i
M@Fﬁ%m " " « e
o e o QD _ _
S5 P & -
e - ep i % o
MO-*-510» e (0/02 %
11025102 — — —

MPUMOXEHWE /
O6s3aTeNbHoe

MPUITOTOBJIEHVNE CTAHOAPTHBLIX OBPA3LIOB

[ns aHanu3a mMonnbAeHa W ero COefMHEHWIA UCMONMb3YIOT roCYfAapCTBEHHbIE CTaH-

napTHble o6pasubl (FCO), cocToswme M3 TrOMOBHOM CMecU W pa3baBuTens, W3roToB-
NeHHble W aTTeCcTOBaHHble BCecol3HbIM Hay4YHO-UCCNef0BaTeNbCKUM  LEHTPOM [ocy-
apCTBEHHOM CNyX6bl CTaHAAPTHbIX o'a)as 08 (BHMLICCO): TICO Nj 25—70
ANns aHanusa monubaeHa Ha Al, Ca, Mg, As, Co, Cu, Cr, Fe, Mn, Ni, Si, Zn, Bi,
Cd, Sn, Sh, Pb), F'CO Ne 26—70 {ans aHanu3a monubaeHa Ha Hf, Ta, Ti, Zn, Nb
n rCo W+ 28—70 (gna aHanusa MonubaeHa Ha ,Al, Ca, Fe. Mg. N1, Mn, Na, SI;
WIH oTpacneBble CTaHAapTHble obpasubl (OCO), wam cTaHAapTHble 06pasubl npea-
npuaTuiA (COI), NPUrOTOBNEHHBIE MO HIKENPUBEJEHHOW CXeMe pacueTa.

KonnYeCTBeHHbIi COCTaB 3/1eMEHTOB-MET/IIOB B TOMIOBHON CMECH, CTaHAapTHbIX
o06pasLoB npueefeH B Tabn. 16.

Tabnuua 16
’ ke
oMep Onpefensievble JieVeHTbI Cb C0.0T b0
@ K I?)(iame 9/71EMEHTOB
MeTarvioB» %
1 Al Ca. Mg. As. Co. Cu. Cr. Fe. Mn. NL Si. Zn. 1.00
Bi, Cd. Pb. Sh. Sn 0.25
2 HI. Nb, Ta. Ti, Zr . 5.00
3 Al, Ca. Fe. Mg. N1 Mn, Na, Si 2.00
4 w 4.00
5 Si. Zn. Mn 2.00
Fe. Al. Ca 1.00

Ni. Mg. As 0.5
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PacueTHble [aHHble rOM0BHOW cMecn Ans npurotoBneHns CO npepcTas/neHsl B

Tabn. 17—20.

Ta6bnsepa 17

PacueTHbIii cocTaB ro/fIoBHOM CMecw cTaHAapTHoOro obpasua M 1 gna

ONpefieNIeHNsi COLEPXaHWS Xenesa, MapraHua, atoMuHS,

KafibLmns, MarHus,

MbILLbSKA, Meau, KobasibTa, XpoMa, LMHKA, UUKENs, KPEMHUSI, aucmyTa.
KagMusi, 0/10Ba, CypbMbl U CBUHLA

Huw«HoBa. *-
peakTviBa

Okcung MonnbaeHa
OKeng xenesa
Ookeng, antomMmHmA
Okeug mapradua
Okeung Kanbuus
Okeng marHua
OKeng, Mblwbska
Okeng meam
Okeng KobanbTa
OoKeng, xpoma
OKCUA UMHKa
Ookeng, HUKens
OKcAfL, KpemHus
Okeng, BucMyTa
Okeung, Kagmua
Okcng, onosa
Ookeng, cypbMmbl
Okeung cBrHUa

IMNYECKaA
pPMyna

el Clli-élqs'
-

0.6665.

HHOE KO-  KomnyecTso

Wm Y e

acque Ha  CHOCK <B pac-
I/I'-IEC— qu)IilLll(eBCKMVI
mm 0 Pa3 e
86.75 130.1575
1,00 1.4298
1 1.8893
1,00 1.5825
1.00 1,3992
1.00 16584
1.00 1,3203
1.00 1.2517
1.00 1.4073
1,00 1,4616
1.00 1.2447
1.00 1,4088
1.00 2.1395
0.25 0.2787
0.25 0.2856
0,25 0,2837
0,25 0.3321
0.25 0.2693
100.00 | 149.7999

Ta6nuya 18

PacueTHbIli cOCTaB rO/IOBHO CMecU CTaHZapTHOro obpasua A/nst
onpegeneHnst rAHHA, HMOBUSA, TaHTana, TUraHa H LPKOHUS

HavimeHoBaHvie

peakTviea

Okcug monméaeHa
Okcwng radHus
Okewng, Hrobws
Okeng, TaHTana
OKcuA TuTaHa
OKCUf, LMPKOHMS

XuMndeckas
My

MoO)

ijds

Ta, o,
TiO,
Zn0O,

VLel
nepecyeTa
OKCY,

MeTan

0.6665
0.8-480
0.6990
0.6190
0.5995
0,7403

3agaHHoe

Konmyectso

KO.»YaCTHO  OKCWIOB Ka
Meced < 100 T tonneHoa

a%:que u*
KUn gg?)azeu,

-

8 uvmamma
o (oleleleloele)

e S
A/ VINYECK™
obpasey), r

—

112.5281
5,8962
7.1531
6,1050
8.3403
6.7540

46,7767
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Ta6bnunua 19

PacueTHbIii coCTaB ro/I0BHOI CMecW CTaHZapTHOro obpasua A/s onpesesneHus

cofepXaHua Xenesa, alOMUHUA, KPEMHUA,

Hekue-oounws
pPHKAM

Okcup monubaeHa
Okcunpg xenesa
OKcupa antoMmMHNA
OKCUA KpemMHUA
Okcupg Kanbuma
OkKcup MmapraHuya
OKcupg marHus
Okcuyp Hukens
Xnopup Hatpusa

KanbLys, MapraHua,

HaTpus

XBaHrTcexss
hopmyna

MoO,
Ft}0>
A120j
Sio,
CaO
MnOj
MgO
Ni*0,
NacCl

MarHusi, Hukens,

3BAKYHOO Konuvectse
Ko?2?2{nw«»T xanavocruo OKCWUAOB Ha
nepecyera LipHveCCs1 <m ICO 1 ronoBHoik
OKCUM KB pacueTe KB cmoem (B pac-
meTannuuyec-  KaTt* Ha Mo-
merann Kal» o6pasen), TannsuccksO
r o6paseu), r
0.6665 84,0 126,0315
0.6994 2.0 2.85%
0.5293 2,0 3,7786
0,4674 2.0 4,2790
0.7147 2,0 2,79%4
0,6319 2.0 3,1650
0.6030 2.0 3.3167
0.7098 2.0 2,8177
0.3934 2.0 5.0839
100,0 154.1304

Ons npurotoBneHuss CO B TOMOBHYIO CMECb MOXHO BBOAUTb W [pyrue OKMC-
Hble COEAMHEHMS 3M1EMEHTOB. B 3TOM Cflydae HEOGXOAMMO NPOU3BECTU COOTBETCTBY-

IOLLMIA Mepecyer.

Tabnnuya 20

PacueTHbIii COCTaB rOfIOBHO CMecK CTaHAapTHOro o6pasua 4» 5 s onpeaenieqvs
KPEMHUS, MapraHua, nnHKa, xenesa, a/loMUHNS, KaslbLsi, HUKENs, Mblllbsika ©

HaxviriaoBamHe

ptakmviea

Okcng monnbaeHa
OKeng KpemHus
Okeng, MapraHua
OKeng, uyHKa
Okeng xenesa
Ookeng, antoMuHUS
Ookeng, Kanbuns
Ookeng, HKens
OKeng, Mbllbsaka
Okeng marHms

MarHus
Xiwweoas SAER  hamecer b 10 THOnoR:
RS ERE, e
P g%?)“aseel.ﬁ, r
MoO, 0,6665 89,50 134.2836
SJo, 0.4674 2.00 4.27%
Mno, 0,6319 2.00 3.1651
ZnO 0.8034 2,00 2.4891
FejOj 0.6994 1.00 1.4296
AsjOj 0.5293 1.00 1,8893
Cd 0.7147 100 13992
N1*0, 0.7098 0.60 0.7044
Asjo., 0.7574 0.50 0.6602
MgO 0.6030 0.60 0.8292
100,0 151,1292
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[0N0BHYIO CMeCb CTaHAapTHbIX 06paTeH rOTOBAT MepeMeLLMBaHNEM OKCUZIOB CO
CNMPTOM B TeyeHWe 2 H C MOC/edyloWwmnm BbiCyLIMBaHEM Mpu Temnepartype 70—
—80®C B TeueHve | 4, 3aTeM MOBTOPHO MepemellVBatOT B-TedeHWe | 4 U OKOHYa-
TenbHO MNoAcyLwwmBaloT npu Temnepatype (KO5+6)°C B cylumnbHOM WwKady wauM nog
MH(hpaKpacHoi Nammnoii.

Konuyectso cnupTa, pacxopyemoro ans npurotosnenus 15 r CO, — 50—60 cm*.

KonnyectBo meTaioB B 1 I rofioBHOV CMeCW, KOTOpPOe WCMOMb3yeTcs B fasb-
Helwwmx pacyetax CO, npuBeaeHo B Tabn. 21.

Tabnuua 21
P -
Howvep l_%x% ’?e%'“m‘ﬁ%%%l%‘&“ﬁgioé’” 6 KommnyecTtso metasin!» BT
(e0) CM1 B pacH I% Ha MeTaxuM1CCKH a ratoB/psd cmecu, © r
1 149.7999 100.0 0,6676
2 146,7767 100.0 0,6813
3 154,1304 100.0 0,6488
4 149,0801 100,0 0,6708
5 151.1292 100,0 0,6617

Pe3ynbTathbl pacyetoB kKomnnektos CO C pa3MyHbIMU MacCoBbIMK AataMu npu-
Meceii npuBefeHsl B Tabn. 22—26

MpKn HeobX04MMOCTY MOXHO W3MeHUTb KpaTHOCTb pasbasnenus CO,

Mpumep pacyeta CO J* 3—1

N3 Tabn. 21 cnegyet, 4to 1 r ronoBHoii cmecu CO Ne 3 copepxut 0,6488 r
meTanna.

CTaHaapTHbI o6pasey, No 3—1 (Tabn. 24) nonyyatoT pasbaBieHUEM TO/0BHOM
cMecy OKCUAOM MonmbgeHa B 8 pas. '

BepyT HaBecky rosoBHOi cmecu 1,5 r. HaxofsaT KonuuecTBO MeTanna, cogepxa-
Lweeca B 1,5 ronoBHO cMecu, 13 crefytoLeli NponopLmnm:

1 r ronosHoli cmecn copepxuT 0,6488 r MeTannos;

1,5 r ronoBHol cmMecn copepXuT X I MeTannos

1,5 0,6488
X- | =0,9732 r.

[ns Toro, utobbl pasbasuTb 0,9732 r MeTanioB B 8 pa3 OKCMAOM MOMMG-
fleHa. Heobxoaumo B3aTb MonubaeHa 0.9732-7“ =6,8124 1, a Tak KakK pasbaBuTenem
ABNAETCA OKCWA MONM6AeHa, TO ero HeobXxoaMMO B3ATb

6,8124 _
0.6566 =10,2212 .

[ns yTOYHeHWsi MaccoBOW [0nM 3neMeHTOB € Komnnektax CO  Heobxogumo
BBOAWTb NOMPaBKU.

MonpaBka, yuuTbiBalOLAA MaccoBble [OAM OCHOBHOTO BELLECTBA B peaKTMBE.
Hanpumvep: wn Ta6n. 17 BUAHO, YTO ANS MPUrOTOBNEHWS TOMAOBHOW cmecn CO Ne 1,
cofepxallei | % antoMuHus, Heobxoaumo B3sTb 1,8893 r 100 %-HOro okcupa anto-
MUHMA. Ho B nacnopTe K AaHHOMY peakTUBY YKa3aHO, 4YTO B HEM COAepXuTcs
97,9 % okcuia antoMWHWS, CNnefoBaTeslbHO FONOBHas CMecb OydeT — codepxaTb He
1.0%. a 0,979%.

Heo6x0AMMO TakXe Y4WTbiBaTb, Y4TO HEKOTOPble 371EMEHTbl BXOAAT B peakTuB
He B BUfe OAHOr0 OXemfa, a B BUAe CYyMMbl OKCUOB.

[na nonpaBkn HeO6XOAMMO TOYHO 3HATb COAEPXaHKe OCHOBHOrO 31emMcT-a B
peakTuBe. K TakuMm peakTvBaM OTHOCATCA OKCWAbl Xenesa, MapraHua, HUKens, cypb-
Mbl.
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Tabnuua 23
PacueT KomnnekTa cTaHfapTHbIX 06pasLoB, NPUrOTOB/EHHbIX pa3GaBieHnemM
ronoBHoii cmecn CO M 2

Macca HaXHU, < KpartHocTb pasoBsble. A
MaccoBas xo-
0 “STCKMae’fﬁg"? CTaHaapTHble CTaHgapTHL*
%l pacueTe Ha 06pasLybl n 06pasLibl
bICTa/I/INYEC o
1 Knit 00pareB.  [opog:** p.?é.?:_e [r,
% cM&LH oKevp Mo- 7
|f i ol X nnéaeHa (1( 2.1 2.3
Nf. NO. Ta.
I f Ti, it
2-1 0,50 1,5000 13.7098 10
2-2 0,10 — 2.4003 9.6209 — 5 —
2-3 0.05 1,5000 — 13.5294 —n 10 —
2-4 0.01 — 2.4000 9.6072 — — 5
2-5 0.005 . 1.2000 10,8081 10

MpumevyaHune. | r craHgapTHoro o6pasua 2—I1 cogepxut 0,6680 r metan-

'1 r CO 2—3 copepxuT 0,6670 r meTannos.

Tabnuuya 24
PacueT KomnnekTa cTaH4apTHbIX 06pa3LoB, NPUrOTOB/EHHBIX pa3basneHnem

ronoBHoi cmecn CO J1 3

Maccozas %,_ Macca Habeest. 1 KpatHocTb paabaanvas
181 KaXKA0

2
AR e
K1 obpasel, PAGTBH i
%o TR G 5
> monspa la
L Ca e 31 34 P W31 34

o MRt

3-1 0.25 1.5000 10.2211 8 _ —
3-2 0.0625 _ 4,0000 11,9556 - 4
3-3 0.0312 _ 2.0000 _ 13,9517 — 8

3-4 0.0156 _ 1,0000 _ 14.9482 — 6 -
3-5 0.0078 _ _ 8,0000 7.9988 - - 2
3-6 0.0039 — 40000  11.9982 - = 4
3-7 0,00195 — _ 2,0000  13.9979 8

MpumeyaHune. 1 r craHgapTtHoro o6pasua 3—1 cogepxut 0,6612 r meTan-
NoB;
1r ctaHgapTHoro obpasua 3—4 cogepxut 0,6664 r mMeTannos.
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Tabnuya 25
PacueT KOMMeKTa CTaHAAPTHbIX 06pasLe®, NPUroToBNEHHbIX pa3baBneHeM
ronosHoli cmecn CO M 4

Macca I'saociui, r KparkocTb

ptobaaconus

Homep Maeco.l-aa nfanu
cranaapt- F e R eran- pass
obpaaka nnyeckuii cflpa- Okeng C.rannapT- CTaHAAPT-  1apnpLs ok-

»e«. % Bonb(%paMa naii o6pa-, Tyi o3pa- Cifl MONMG- 4-1 4-3

aBy 4-1 am 4-3 ACHa
4-1 4,00 0.5044 14.4036  —
4-2 100 - 2.5000 _ 7.5484 4 -
4—3 0.50 — 20001 _ 11.0903 8 -
4—4 0,25 _ ) 4.5000 +1.5034 — 2
4-5 0,125 — 2.3000 6,9052 4
Mpumeyanne. | r craHgapTHoro obpasuya 4—1 cogepxut 0,6708 r metan-

NoB;

"1t cTaHgapTHoro obpasua 4—3 cogepxuT 0,6670 r MeTannoB.

Tabnuuya 26
PacueT KomnnekTa CTaHAapTHbIX 06pasLoB, MPUrOTOBEHHLIX pa3baBneHUEM
ronosHoi cmec CO 11 5

Maccoms fona Kasfo.o ana- Macca MrBeCK. r Kpanoctb

3 MeHTa qag&%cugm th M%anns- - pa<«6bMHO*
5 5
I 8 9 u58dn 8a go o
. Zn, Ke. Al NL A* J 1 -
S (od ﬂ/ 5 53

1? «F alomozBLl c
5-1 0,20 0,10 0,05 15000 — - 13,4028 10 -
5-2 0,04 0.02 0,01 - 3,0303 - 11,9910 — 5
b—3 0.02 0.08 0.005 — 15033 -— 134899  — 10 —
5-4 0,01 0.005 0.0025 - — 75003 7,5000 - - 2
5-6 0,005 0.0025 0,0062 - — »3,7500 11.2500 4
5-6 0.0025 0.0012 0.0006 — — 18750 131250 — 8

MpumeyaHnne. 1 r craHgapTHoro obpasua 5—1 cogepxut 0.6650 r meTan-
noB.
| r cTaHAapTHOro obpasHa 5-3 cogepxut 0,6665 r meTannos.

Mpu npurotoBneHun komnnekta CO H3 TFOMOBHOW cMecu pa3baBneHWeM OKCUAOM
MonnbfeHa HeobXoAuMMO BBECTU MOMPaBKY a KOHLEHTPALMIO KaXAoro 3femeHTa 3a
CYeT MpUMeceld, yBOAUMbIX C pasbasuTtenem. Hampumep: ans npurotosneHns CO M
3—1 6epyT 1,5 T ronoBHoi cmecu, 4to cooTBeTcTBYeT 0,9732 r MmeTannos u 10.2211
r pas6asutens (okcuga mMonmbaeHa, Tabn. 24). B nmacnopte (ceptudukaTte) Ha OK-
cua mMonnbaeHe ykasaHo, YTo KOHUeHTpauus Al B pas6asutene 0.001 %.

Orclofja Haxoaum KonuuectBo Al copepxaulerocsd B 10,2211 r MoOs u3 cre-
[lyloLLei nponopuyn:
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100 r MoO» copepxcaT 0,001 r AL
10,22)1 r MoO* cogepxat X r JiL

10,2211 0,001
in}

X— -0,0301 .

Haxofum KOnM4ecTBO antoMT&S, BBOAUMOrO B CTaHAapTHbI/i 06pasel, ¢ ronos-
HOl CMECbIO, 13 MPOMOpPLMK:

B 100% copgepxutca 0,9732 r MeTannoB, M3 HUX Ha pgonto Al npuxogute*
2,00 %, 4TO paBHO X T

. 09732.2.00
X— ——Jjjjj—®- =070185 .

CnegosatenibHo B CO X» 3—1, MpUroTOBNEHHOM W3 TFO/IOBHOI CMECH, allOMUHUS
BBedeHo 0,0195+0,0001=»0,0196 r, yto cocTaBnseT He 2,00%, a BeIUUUHY:

2.00 % —0,0196
X % -0,0196
2,00-0,0196

X 00195 20103 %

kB CO Ne 3-1 BBegeHo Hc 0,25 % /1!, a 2.103 %: 8 — 0,2513 %.

KoHLieHTpaLUmn npumeceid B pasbaBuTene TakXke MOXHO YTOUHUTb Mpu MocTpoe-
HWUM TPaUKOB METOZOM «MOC/EeAO0BaTENbHbLIX MPUGIVKEHNII».

NPUNOXEHWE 2
CnpaBo4HO™

TABTMUA BENTNYNH \ g/q), COOTBETCTBYHOLWNX NSMEPEHHbLIM
3HAYEHNAM

ASyI'IpVIBe,qumaﬂ H/VI)Ke Tabn. 27 CAYXUT s NepeBofa  W3MEPEHHbIX 3HAYeHWi ,
B

— B BEMMYMHBI  ,  *
Y Ly
Tabnuua COAEPXMT pe3ynbTaThl pacueta no dopmyne

/ *1
K g Blg (10 v —I).

dopMyny BbIBOAAT CeaytowymM 06pasom.
0O603Ha4YMM CYMMapHYH WHTEHCWMBHOCTb /IMHWAWM BMECTE C (JOHOM uYepe3 /**$. WH-
TEHCMBHOCTb (JOHA MOJ MakCUMYMOM JIMHWW B OTCYTCTBMS NMHUM — 4epe3 /*. Tak
KaK /«<.—[*+/<> TO OTHOLUEHWE WHTEHCWBHOCTWU fIMHUN [, K WHTEHCWMBHOCTW (oHa
ornpefensieTca BblpaXeHWeM

-1 (1)
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Ecnn ycnosus gotorpadupoBaHns crektpa BblGpaHW Tak, UTO MOYepHeHus nu*
UMK C POKOM /a»d 1 (HOH* * OTCYTCTBUM NUHUM [« nexkaT B 061acTV HOPMaslbHbIX
[NoyepHeHus, To

<>
t-ie AS — pa3HOCTb MOYePHEHUI A NUHUKM U (hoHa, BbluMcnseMas No opmyne
[15“ 5+-50;
y — (haKTop KOHTPAcTHOCTM (DOTOMMACTUHKN.

Ortctoga, nonysysck opmynoii (1), nonyyaem
. [ \ m
1 e T d
«-—*(Hd— O —e> S
Ecnn B cnekTpe pa36aBuTens CTaH4ApTHbIX 06pa3LoB 06GHapyXuBaeTcs aHanu-

TUYECKast NIMHUA [laHHOW MPUMECH, TO NS KOPPEKTUPOBKM Ha 3arpA3HEHMs MOXHO
NPUMEHUTD CredytoLmMiA cnocob pacueTa

BennuuHy Ig~7]fn— 4N CTaHAAPTHbLIX 06pasL0B BLIYMCASIOT N0 (hopMmy”ne

AS. Al
*lg(lov -0 * ). (4)
e ASt—5a+pTh—S$,
as»-jSpto_ s*

— MOYEPHEHME aHANINTUYECKOW NMHUM MPUMECU B CMEKTpe CTaugapTuoro
obpasLa;
S* — nouepHeHne GoHa;
Spe) — MoyepHeHVe aHa/IMTUYECKOW MIMHUM B CMeKTpe pasbaBuTens npoobl.

[na aHanm3npyembix npo6 BeMUMHbI Ig—y;‘)— BbIYMCNAOT MO (opmyne (2) u

Mo rpagyvMpoBOYHOMY FpaduKy OMPeAensitoT KOHLEHTpaLuK.

OPPEKTMPOBKY ~ CTAaHAAPTHbLIX 06pa3lyoB Ha 3arpssHeHWe pa3basuTeIM MOXHO
fenatb, Npu6aBNss KOHUEHTpauuM pa3basuTens, NpuBedeHHble B MacrnopTe CTaHaap-
THbIX 06pPa3LyoB WM HalifieHHble METOLOM MOCNeAOBaTeNbHbIX NPUEAMKEHNA. B 3aTom

cnyyae BENNYMHY !g-zq; [NS CTaHAApPTHbIX 06pasLoB BbIMMCAAOT MO (hopmyre

(2) . Ecnu copepxaHKe MpuUMec H aHanu3vpyemoii npobe 3HauMTeNbHO BbIXOAWT 3a
npefensl CTaHfapTHbIX 06pasLoB, TO aHanu3npyemylo npoby pas3baBasioT YMCTbIM
pasbaBuTeneM — OKCWAOM MoOnM6AeHa — MO YCMOTPEHUIO aHanuTuka. [posoasT
aHanu3 pasbaBneHHO/ Mpobbl M pasbasuTens. 3aTem fenaloT pacyeT No Qopmyne
(3) nm (4).
HalifileHHyl0 KOHLIEHTpaLMIO NPUMECH YMHOXAlOT Ha KpaTHOCTb pas3baBneHus. _
Tabnuua oxsaTbiBaeT Havbonee WaxHble ANS MNPaKTUKW aHa/MTUYecKoil paboTbl

BemMumMHbl - — 0T 0.05 go 1.9.
AS AS
Tabnuua oxBaTblBaeT 3HaYeHUs m 07 0,05 g0 0,99 K 3HayeHus -— oOT
10 pgo 19
PaccMOTPUM  YacTb Tab/MLbl, OXBATbIBAIOLLYIO 3HAYEHMSA 0,05<-A’\S— <0,99.
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B 60KOBMHe Tabauubl MpWBEAEHbI 3HAYeHWs 0.05. 0.06. 0.07.. 0.99. Cnpasa

N

[o
OT BENUYMHbI ----- B 3arofioBkax Tabnuupl w M W w  umdpel O, I, 2, 3, 4, 5,
N

6, 7, 8, 9. 03HavatoLme TpeTWii mocne 3anATol 3HaK BENYMHBI . Vimesa onpege-

nn as Yy
[leHHOe 3HayeHWe — . Hanpumep,-*— -*0.537. HaxogdAT cTpoky 0.53, coorAetcr-
BYIOLLYIO MepBbIM [BYM 3Hakam rfocne 3ansaToid, u B rpade Tabnuubl nog umdpoin 7

YATaeM COOTBETCTBYIOLLYIO BennumHy 1g—+~- —0.388. AwuanormyHo gng —— —
«*=0.143 B cTpoke 0.14. H rpace Tabnuubl MOA UMdpPOl 3 UATaeM COOTBETCTBYHOLLYHO
BenmunHy Ig -y - =1,591.

AS
YacTb Tabnuupl, OXBaTblBalOLWas  BENYMHbI oT 10 go 1,9 nocTpoeHsb!
aHaj‘IOFI/I'-IHbII\'/IA\‘SﬁpaISOM, C TOW NULWb pasHULEid, 4To B MepBOi creBa rpade TabauLbl
Be/IMYMHA n3obpaxeHa C OfHMM 3HAKOM mnocne 3anmsaToi, a umgpbl 0. I, 2. 3

...9 B 3aronoBkax rpad Tabnauubl 03Ha4arOT BTOPOV MOCMe 3anATOi 3HaK BEMMYMHBI
ns
ey . Tak. nvea 3HayeHus =1.36. B cTpoke |. 3 B rpade Tabauubl nog undg-

poii 6 unTaem Ig {-Iq) -1.341.

Ana BennumH A5 , MeHblwmx yem 0,301, xapakTepucTuka OTpULATENbHA, YTO
Yy

OTMEeYeHO 3HaKOM MUHYC Haj XapakTepuctukoi (1..,).

Tak Kak ig 7(*;[ * To paccmarpuBaemas Tabnuua MOXeT 6biTb MpUMeHeHa Tak-

Xe W ANA HaxOoX[eHWs Be/MYMH 1g- L -, COOTBETCTBYHOLMX 3HaueHuam lg "*3.

* KakyM 6bl CNOCO6OM OHW He 6blN U3MEpPEHbI.
B Tom cnyuae, ecnv (akTop KOHTPAacTHOCTM Ke W3MeHsieTest v «l, TO BMecTo

BE/IMUMHLI ——  MOMb3YHOTCA TONbKO BenuUMHOA AS. Ecnn B 3TOM cyyae u3mepe-

Ha BennunHa AS=0.674. To B cTpoke 0,67, B rpade nog uudpoit 4 uutarot 0,571
CnegyeT OTMETUTb, UTO HalifieHHas Takum o6pasom BenuumHa 0,571 npepcTaBnseT

co6oit He Ig P(f? alg (tO/B—1).

[NA NOCTPOEHN XapaKTepUCTUYECKOW KPUBOW W pacyeta TaGauL, WCTIONb3yeTcs
[EOSITHErYNeHYaTbIA 0CMabuTeb.
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Tabnuya 27
OT1o U.[H/C BuHHam* norapmqwloa OTHOLLIEHW A UHTEHCUBHOCTW aHaNUTUYecKmx
pasHocTi no- JMHWIA MUTencHaHocTW o -a \g -j-
YepHEHNA « M -
NUTn4eckon
JINNKN X 30K
ropy KooTpact-
hocw CbOIO—
S 0 | r 3 « S 0 T »
\%
0,05 r,086 r.096 r.104 Mwus r.122 r.133 r.139 r.147 r.156 r.163
0,06 1.171 T.178 .186 1,193 I.201 I,208 215 M222 1.229 1.236
0,07 T.243 1,249 1.256 [,261 1.269 [.275 1.282 1.288 1.294 1,300
0,08 / 1396 I.312 1.318 M3t3 I.329 I.335 1.340 1346 1,351 I.357
0.09 1.362 ,368 r.373 1,378 1,393 1,388 1.393 1.398 TI,403 I,408
0,10 r.413 1.418 TI,423 [.428 1.432 1,437 1.442 1.446 1451 1.455
0.11 1460 r.464 TI.469 1,473 1.477 1.482 1.485 T[,493 1,494 [ .499
0,12 1503 ,507 1511 1,51* \.519 1.523 1527 31 .535 1.539
0,13 1543 1.547 1550 1,55» I 558 [,562- 1566 1,569 MM573 1577
0,14 r.580 1,584 r.587 1.591 1.595 1,598 TI.602 1.635 I.639 M612
0,15 r616 1.619 1.622 1.626 I,629 I632 .625 1.639 642 1.646
0,16 (T649 1.652 [r.635 T.658 I.652 1,665 1.668 1.671 1,674 1,677
0,17 r.693 r.es4 r.687 r,690 £93 1,696 1.699 1.702 1,705 1.708
0.18 1711 1.714 T.716 1.719 1,722 1,725 M728 r.731 1,734 1.737
0.19 r.739 r.742 1,745 ,748 1751 I 753 1,756 [.759 1,762 1.764
070 r,767 1~770 r.772 r,775 1.778 1.780 1,783 1.783 1.788 T.791
0.21 1.794 r.796 I.799 r,801 1.804 T.807 1,803 I.812 1.814 817
0.22 1.819 r.822 ng24 1.827 1.829 .832 1,834 I.837 TI.839 I 642
0.23 1,844 1.846 1.849 r.gsl 1.854 I.856 [I.858 r.861 I.861 I 865
0.24 1,858 1.870 r.873 4.875 1.877 I.880 1,882 I.884 [.887 1.889
0,25 1.891 1.893 1.896 1.838 I.900 r,902 r,905 7°937 r.909 1.911
0.26 r.914 1.916 (T.9-18 1.920 M922 1,925 I,927 .929 r.931 1.933
0,27 1.936 1.938 [,940 I,942 .944 TI,916 1.948 r.951 I.953 1,905
oaa 1.967 1.959 r,961 1.963 .965 1,967 nMes) .971 TI.074 1.976
opa 1.978 IT.980 r.982 1.984 T.986 1,988 1,990 I.992 [I.994 [.996
0.30 1.998 0.000 0.002 0.004 0,006 0.008 0,010 0,012 0.014 0.016
0.31 0.018 0.050 0.022 0,024 0,026 0.028 3.029 0,031 0.033 0,035
0.32 0,037 0,039 0.041 0,043 0,045 0.047 0,049 0,050 0,052 0,054
opa 0,056 0,058 0.060 0,062 0,064 0.065 0.067 0,069 0,071 0,073
oaa 0,075 0,077 0,078 0.093 0.082 0.084 0,086 0,068 0.089 0.091
opa 0,093 0,096 0.097 0,038 0.100 0.102 0.104 0,106 0,107 0,109
opa 0,111 0,113 0.114 0,116 0.118 0,120 0,121 0.123 0.125 0.127
0,37 0.128 0.130 0.132 0,134 0,135 0,137 0,139 0,141 0,142 0.144
opa 0,146 0.147 0.149 0,151 0,153 0,154 0,156 0,158 0,159 0,161

0,39 0.163 0,164 0,166 0,168 0,170 0,171 0,173 0,175 0,176 0,178
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Mpogomkenne Tabn. 77

Benuunu» n3e3pa Jho« oTudnumuii AUTEHCUAHOCT «KENMTKYECKHX

O Ta0OXBKHB 4

_q%%%';g%‘"ﬁi o HMA UETUACKAHOCTU oH» | f S

AKN4Ynckon nun- o

wun K akTopy

KOHTPAacTHOCTN

hoTONNacTUHKMN
AS 0 1 2 s 4 s 6 7 e 9

7

0,40 0,180 0.181 0.183 0,184 0.186 0,188 0,18!) 0.191 0.193 0,194
0,41 0,196 0.198 0.199 0,201 0,203 0.204 0.206 0,207 0.209]0,211
0.42 0.212 0,214 02151 0.217 0.219- 0.220 0.222 0.224 0.225 0,227
0,43 0.228 0.230 0.231 0,233 0.235 0,235 0,238 0,239 0.241 0,243
0.44 0,244 0 .246 0.247 0.249 0.250 0,252 0.253 0,255 0,257 0,258
0.45 '0,2613 0.261 0,263 0,264 0,265 0,267 0,269 0,270 0.272 0.274
0.46 0.275 0.277 0.278 0,280 0,281 0.283.0.284 0,286 0.287 0,289
0,47 0,290 0.292 0.293 0,295 0.296 0,298 0,299 0,331 0.3)2 0.304
0,48 0,395 0,3)7 0,308 0;310/ 0.311 0.313, 0.314 0,316 0,317 0,319
0.49 0,320 0.322 0.323 0.325 0,326 0,328 0,329 0.331 0.332 0 535
0,50 0,335, 0,336 0,338 0.339 o0.341 0,342 0.344 0,345 0,347 0.348
0,51 0,349 0.351 0.352 0.354 0.355 0,357 0.358 o0.350 0.361 0.362
0,52 0.364 0,365 0.367 0.368 0,370 0.371 0.372 0.374 0 3750,377
0.53 0.378 0,390 0.381 0.382 0,384 0,385 0.387 0,388 0,389 0.391
0.54 0.392 0,391 0.395 0.396 0.3)8 0,399 0,401 U.492 0.403 0.405
0,55 0.406 0,408 0.409 0,410 0,412 0,413 0,415 0.416 0.417 3.419
0,56 0.420 0,421 0.423 0.424 0.426 0.427 0.428 0,430 0.431 0.432
0,57 0,434 0.435 0.437 0,438 0,439 0,441 0 .442 0.443 0.4450,446
+0.58 0.447 0,449 0.450 0.452 0.453, 0,454 0,456 0.457 0.4.58 0,460
0,59 0,461 0,462 0.464 0,465 0.466 0,463 0,469 0,470 0,4720.473
0.60 0.474 0,476 0.477 0,478 0 .470 0,481 0,482 0.484 0.485 0,486
0,61 0.488 0,489 0.490 0.492 0.493 0,494 0.496 0,497 0.49»0.500
0.62 0.501 0,502 0.504 0.505 0.506 0.507 0.509 0.510 0.511 0,513
0,63 0.514 0.515 0.5'7 0.518 0,519 0521 0.522 0.523 0.524 0.526
0.64 0.527 0,528 0.530 0.531 0.532 0,533 0.535 0.536 0.537 0,529
0,65 0,540 0.541 0.543 0.544 0,545 0,545 0.548 0,549 0.550 0.551
0.66 0.553 0.554 0,565 0.557 0.558 0.659 0.560 0,562 0.5630.564
0.67 0.566 0,567 0,568 0.569 0,571 0,572 0.573 0,574 0,5760,577
0,68 0,578 0,579 0.581 0.582 0.583 0.585 0.386 0,587 0,58»[0.590
0,69 0,59! 0,592 0.5931 0.595 0.596 0,597 0.598 0.603 0,601 0.602
0,70 0.G03 0.605 0.605 0,607 0.608 o.s50 0,611 0.612 0.61340.615
0,7] 0,616 0.617 0.618 0,620 0021 0,622 0.623 0.624 0.626,0,627
0,72 0.628 0,629 0,631 0.632 0.631 0.634 0,636 0.637 0.638 0.639
0.73 0.641 0,642 0.64". 0.644 0.045 0,647 0.648 o.c42 0.6500,652
0,74 0.653 0.664 0.655 0,656 0.658 0.659 0.660 0.661 0,663 0.664
0,75 0,665 0,066 0.667 0.669 0.070 0,671 C.672 0,673 0.675 0,676
0,76 0,677 0.678 0,6») 0681 o.652 0,683 0.634 0.681 0.657 0.
Ne 0,689 0.690 0.692 0.693 0.694 0,635 0.695 0.658 o.cos 0,700
0,78 0,701 0,702 0.704 0,705 0.7061 0.707 0.708 0.710 0.711 0.712
0,79 0.713 0,714 0.716 0.717 0.718 0,719 0,720 0.721 0,7230,724
0,80 0.725 0,726 0,727 0,729 0,730 0.731 0.732 0.733 0.7350.736
0.81 0,737 0.738 0.739 0.740 0.742 0.743 0.744 0,745 0.7460.748
+0.82 0,749 0,750 0.751 0.752 0,753 0,755 0,756 0.757 0,758 -0.759

0,83 0,760 0.7LU> 0,763 0.764 0.765 0.765 0.768 0.769 0.7700,771
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Mpopomkexve Tabn. 2T
BennivHbl S0r»pHL.*03 orvogpenii ««14.401*40CT «MMMMYEEKsX

OTOKHO”I’I:
SRk, o I &AnHTeHcBrHocTA Co, » Y-j°
NMIDSCTBOCT
doTBRoemic
AS 0 1 2 3 4 5 6 7 B -9
il
0.84 0.772 0,773 0.775 0,776 0,777 0.778 0,779 0,780 0,782 0,783
0,85 0,784 0.785 0,786 0,787 0,789 0.790 0,791 0,792 0,793 0,79V
086 0.795 0.797 0,798 0.799 0.800 0.801 0.802 0,804 0.805 0.8%
0,87 0,807 0.8-38 0,809 0,811 0,812 0,813 0.814 0,815 0,816 0,817
0,88 0.819 0.820 0.821 0,822 0,823 0.824 0.826 0,827 0.828 0,829
0,89 0.8» 0.831 0.812 0,834 0835 0.836 0,837 0.838 0,839 0,840
0,90 0,842 0,843 0.844 0.845 (.846 0,847 0.848 0,850 0,851 0,852
0,91 0.852, 0,854 (.855 0,856 0,058 0.959 0,860 0.861 0,862 0,863
0,92 0861 0866 0.86/ 0.868 0,859 0,870 0.871 0,872 0,873 0.874
0.93 0.876 0,877 0.878 0,879 0,860 0.881 0.833 0,884 0,885 0.885
0,94 0,887 0,8381 0.889 0,893 0,892 0,893 0.894 0,895 0.896 0.897
0.95 0.898 0,899 0,901 0,902 0,903 0,904 0.935 0,906 0,907 0,908
0.96 0,910 0,911 0,912 0,913 0.914 0.915 0.916 0,917 0,919 0.920
0.97 0.921 0.922 0,923 0.924 0,925 0,926 0,927 0,929 0,930 0,931
0.98 0.932 0.933 0,934 0.935 0.936 0.93» 0.939 0,940 0,941 0,912
0.99 0.943 0,944 0,945 0.946 0.948 0,949 0.950 0.951 0.952 0.953
100 0,954 0,965 0.976 0,987 0.998 1.009 1.020 1,031 1,042 1,053
]:i 1,064 1.075 1,086 1.097 1,107 1,118 1,129 1.140 1,150 1161
1,172 1182 1193 1204 1.214 1.225 1,235 1,246 1,257 1,267
13 1278 1,288 1299 1,309 1,320 1,3» 1.341 1,351 1,362 1.372
14 1,382 1,393 1,403 1414 1424 1434 1445 1,455 1,465 1.476
15 1,486 1,496 1507 1,517 1527 1538 1,548 1558 1.563 1,579
16 1,589 1,599. 1,6)9 1620 1.6» 1,610 1,660 1,661 1,671 1,681
17 1691 1,701 1,712 1.722 1,732 1.742 1,752 1,763 1,773 1,783
18 1,793 1,803 1,813 1,824 1.834 1.844 1,854 1,864 1,874 1,884

19 1894 1,906 1,915 1,925 1,935 1.945 1,955 1,965 1,975 1.986
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NH®OPMALUMOHHbBIE JAHHBIE
1. PASPABOTAH W BHECEH MuHuctepcteom metannyprum CCCP
PA3PABOTYUUKMN

lO. A. A6pamos, A L. CkpsanHuk, C. H. Cysoposa, H. C. bopo-
ovH, 3. A WcaeBa, /1. M. HukutuHa, B. E. YeboTapes, A H. lan-
koBa, A W. fasbigosa, A . MatiolimHa

2. YTBEP)XJEH W BBEJEH B AJEWCTBWE MMocTaHosneHnem Ko-
MuUTeTa cTaHgapTmsauum n metponorn CCCP ot 11.10.91 /b 1609

3. BSAMEH IOCT 14316-82

4. CCbIIOYHbIE HOPMATUBHO-TEXHUWYECKWNE [OOKYMEH-
Thbl

O6o3HayeHve HT,

13 KOTAeMA jana Mblnde Howvep nyHKTa, pemT*
OCT 83-79 P«p. 3
FOCT 166—89 P3ag. 3
FOCT 195-77 Pa3g 3
FOCT 1770-74 9.2
rOCT 2603-79 102
OCT 3118-77 Pasg. 3, 10.2
OCT 3773—72 Pasg. 3
OCT 4160-74 Pasg. 3
FOCT 4232—74 Pasg. 3
FOCT 4233-77 Pasg. 3. 92. 102
FOCT 4234-77 Pasg. 3. 9.2
FOCT 4331-76 Pa3g. 3
FOCT 4461-77 Pa3g. 3. 102
OCT 4463-76 Pasg. 3
FOCT 4170-79 Pasg. 3
FOCT 4517-87 1024
FOCT 4526-75 Pasg. 3. 1021
FOCT 4530—76 10
[OCT 5457-75 102
FOCT 5542-87 9.2
FOCT 5556—81 Pa3g. 3
OCT 6563-75 Pasg. 3
FOCT 6709-72 Pasg 3
OCT 8677-76 Pa3g. 3
OCT 9147-80 Pasg. 3
OCT 9428-73 Pa3g. 3
OCT 10216—75 Pasg. 3
[OCT 10262-73 Pa3g. 3
FOCT 10929-76 Pa3g. 3. 932, 102
FOCT 11120-75 Pa3g. 3
FOCT 14919—83 Pa3g 3. tON
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O6otvisycrsia HT
Ma KOTopble Caka CCb

FOCT 16539—79
FTOCT 17433-80
rOCT 18300-87
FOCT 19627-74
FOCT 19908-90
FOCT 22300-76
OCT 23676-79
FOCT 23711-79
FOCT 23932-90
OCT 24147—80
FOCT 25664-83
F'OCT 27068-86
FOCT 2910:

91
TV 2.034 57 485 42.32-89

TY 6-09-36-78
TY 6-43-147-88

TY 14-5--203-89

TY 48-12-52-88
TY 95—175-78
TY 95-337-79

MpopgonmkeHne

Howmep MyHKT», p Ly ««

WwWwwwww w

102

2. 45.515.75. 85,95

BuHoepuackas
TexHuyeckunii pegaktop O. H. HuknTuHa
Koppektop H /1. LLHaiigep

Cpaso a na6 31.1091, Mog*, v neu. 2I.0I.%_J y%neu. n. ?&0. Yes. Kp.-cTT. 3.13. Yu.FO/1. n. 3.25.

Oppgek* «3Hak MoveTa» Qgﬂgwnkmg C&FI

Kanysxckas Tunorpadus cTaHfapToB. yn

%

pTé)» 12345T. Mocksa». FCN
ockoBckaa. 250, 3a*. 214K
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