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Hacroamuii cTanzapr ycraHaBAHBaeT CHeKTPaJbHbHe METOAH OI-
pelesieHHs] COAEPXKAHUSA NPUMECHBIX 3JIEeMEHTOB: aJIOMHHHS, BHCMYTa,
Bosbdpama, radHus, XKejne3a, KaJAMHs, KaJus, KaJdbLHd, KoGasbTa,
-KpeMHHsl, MarHHSA, Maprauila, MelH, MbIIUbsSKA, HATPHA, HUKEJS, HHO-
Ous, 0/10Ba, CBUHIA, CYPbMBl, TaHTAa/a, THTAHA, XPOMa, IHHKA, IHPKO-
HHSl B METaJIHUeCKOM MosuG/leHe (B BHAe NMOPOIUKA, IITaGHKa, IPYTKa,
NOJIOCH], (DOJIbTH, JIEHTH, MPOBOJIOKH), OKCHAe MoJHOAeHa, MOJHGIe-
HOBOKHCJIOM aMMOHHH, Kapbuje MoaHGAeHa,

i. OBILUE TPEBOBAHHA

O6mue Tpe6oBanus K MeTofaM aHaMM3a — 10 I'OCT 29103.

2, TPEBOBAHHSA BE3OMACHOCTH

- Tpe6oBauusi Geszonacunocty — no F'OCT 29103,

3. CPEACTBA U3MEPEHUMH, BCIIOMOTATEJIbHBIE YCTPOMCTBA,
A . MATEPHA/JIbI U PEAKTHUBBI

‘YHUBEpCANbHHIH - TeHepaTop AyrH, paGoTaoLIuf B pexume Ayru
NOCTOAHHOrO TOKa ¥I'3J-4, mau /11060 BHINPAMHTENb, OGECNEUHBAIO-
KA NOCTOSIHHBIY TOK cu/Ioi 15 A npu mampsxenuu 220 B. IIpu atom
HanpsXKeHHe Ha JeKTPOJax H0JKHO OHTH He MeHee 40 B.

Mapanne odunmanbHoe .
© UsnatenvctBo crangapros, 1992

Hacrosmmii cranpapr, He MOXKeT GhiTh MOJHOCTHIO HAH HACTHYHO BOCIIPOH3BEMEH,
THPAKHPOBAH M pacnpocTpaHeH 6e3 paspemenns 'occranpapra CCCP
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YcranoBka dorosnektpuueckasa tuna MOC-8, MOC-6,, MPC-4 unm"
Job6as Apyras noAoOGHOro THNa.

Cnekrporpad kBapuesnit tuna MCII-30, UCI1-22, UCII-28 wuam
J060K ApYro# cpefiyell AHCIEPCHH,

Cnexrporpad tuna JPC-13 uau JPC-8 ¢ peleTKOk 600 . /MM,

~ pa6oTaoluii B NepBOM NOpsAKe, WAH JIO60f APYroi GMbmoa auc-

HepCHH.
Cnekrponpoektop tunos CIIII-2, JICII-1 uam amwGo# IPYyros mo-
A00HOro THIA.
Mukpodoromerp Heperuncrpupylomuii tHna M®-2, M®-4 B Hepe~
FUCTPHPYEMOM peXHMe HJH J1000# Apyro#l NogoGHOIC THTA. \
MydenbHas meub ¢ TepMomapoii, 06eCneynBaOLIas HATPEB AO TeM-

nepatypst 1100°C.

[lauTKa 37eKTpuYeckas ¢ 3akpuTOR  crnHpadsio [19-600—2 no
I'OCT 14919 uau nobas gpyras nogoGHOro THNA..

Hlkad cyumapHbi waM #HpakpacHas jJamna AAf NOACYIIHBAHHA
CO ¥ yrosibHbIX cMecef.

Beckl ananuTHueckne Tunos BJIA-200M, BJIP-200 mian Apyrue mo-
JO6HOro THIIA.

Bech Topcuonnsie THna BT, oGecneunBamline Heo6GXOAUMYIO TOY-
HOCTb B3BEIIMBAHHS.

Becwl Texnnueckue tuna BHII-2 no TOCT 23676 uau I‘OCT 23711.

Cekyngomep mo HTI. -

Ckanbnesab M3 HepXKaBelOLIEH CTaJH HJH IINaTeJb H3 OpPraHHuec-
KOTO CTEK/a.

ITuHueT U3 HepKaBewlled CTaJH.

Tpam6oBKa U3 OPraHHYECKOrO CTEKJA.

Crynka ¢ NMecTHKOM H3 OPraHHYeCKOro CTeKJa, XaJjleloHa, arara
HJIH SAUIMBHIL,

Bokc nactoabHbifi pis noarotoBku npo6 U CO (cTaHAApPTHHIX 06-
pasuos) n1060# KOHCTPYKUHH, yIoGHBIH B paboTe. :

Yawkn kBapueBble o ['OCT 19908 uan naatuuessie no [OCT
6563, uawku Bumapureabubie no FOCT 9147.

Turan kBapuesble o 'OCT 19908 uau nmatunosse no FOCT
6563. ,

Crynka MexaHHYecKas HaH J1060e Apyroe npﬂcnocoé.neﬂne obec-
neyyBarollee HeoOXOAHMOE IepeMellnBaHHe MPOOH,

Tokapubifi HacTONbHBIA CTaHOK HJIH J1060e Apyroe npmcrnocofJe-
HHE, JUI 3aTOYKH YFOJbHBIX H IPa()HTOBHIX 3/JEKTPOJOB.

Hlranrennupkyap 0—125 ueHoit aenewus 0,05 mm, 0—250 menoi
nenenus 0,1 mm no 'OCT 166.

YroJibHBE 3/M€KTPOAH AHaMerpom 6 MM Mapok B-3, C-2, ocuwu.
7—4.

YrosibHBIH TOPOIUOK, NMOJYYaeMBIii TPH 3aTOYKE YrOJBHBIX, rpadu-
TOBBIX 3JIEKTpOJlOB HJIH TIOPOHIOK MapKH oc.4. 7—4.
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T'padur no TV 48—12—52—88 nnu TY 14—5-—-203—89.

®otorpaduueckue maactunky  I11PC-01, TIRC-02, II®C-03,
T®C-05, [IPI1-01 pasmepom 9X12, 9X 24, 13X 18 v 1o TY 6—43—-
—147—88 nan Apyrue KOHTPaCTHhHIE (borormacmnxﬂ

Ocnaburenb KBapLeBhji AEBATHCTYNEHYATHH M TPeXCTyneHYaTHifk

Bara meauuunckas rurpockonuueckas no 'OCT 5556,

Kucnora asornas no 'OCT 4461.

AnoMun#a OKCHA 0e3BONHBIN, U.A.2. ‘

Bananus okcun, x. 4. -

T'atduus okcuz, x. 9.

Boabdpama OKCHI CHEKTPabHO-UHCTHIH,

Monn6jeHa OKCHA CHEKTPAaNbHO-YHCTHIH.

Bucmyra okeug no TOCT 10216,

Bopopona mepokcun mo I'OCT 10929.

enesa okcupn.

Kaamus oxenn mo TOCT 11120.

Kaabuus okcug no TOCT 8677.

Kpemuus okcun no TOCT 9428.

Kanus fionun no TOCT 4232.

Kanus xnopua no TOCT 4234,

Marnunsa oxcun mo 'OCT 4526.

Mapranua okcua no IF'OCT 4470.

Menau okcup nopoumkoo6pasunii no FOCT 16539

Muimbsika okeng, x. 4.

Harpus xaopux no TOCT 4233.

Harpusa dropux mo TOCT 4463.

Hugens okeup mo FOCT 4331 uan oc. u.

Huobus okeus, oc. 4.

OJ0Ba OKcHI, 4. 1. a.

Kucaora consinas no FOCT 3118 nepernaunnas,

CnupT 3TH/IOBHI pekTHhHKOBaHHbI Texnudeckuit no [OCT. 18300

CBHHOA OKCHJL.

CypbMBI OKCHI, 4. L. 4.

Turana oxcun, 4. . a.

Xpoma oxkcuj 6€3BOAHBIH, 4. 1.4.

Hunka okeug mo TOCT 10262,

1luproHus OKCHA, 4. X. a.

Adup stuaoenit no FOCT 22300.

B03MOXHO TIpHMeHeHHe APYTHX COEeAHHEHHH ¢ KHCJIOPOLOM H pe-
aKTHBOB MapK# 4.J.4a., OC.Y. WIH X.Y., FapaHTHPYIOIUHX  KauyeCTBO»
AHAJTH30B. ;

TlposiButens:

Pacrtsop I:

metos (napa-mernnamunoderoacyabrdar) no FOCT 25664 — 2 r;

ruppoxunon (mapaguokcuGenson) no F'OCT 19627 — 10 r;

HaTpuir cepuucrogucanii no F'OCT 195 — 52 r;
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‘Kaanit 6pomucthii no T'OCT 4160 — 2 r; _
~ BOJAa JHCTHJHPOBAHHAA IO TFOCT 6709 — go 1000 cm3.
. Pacrsop 11
. HaTpuit yraekuciani#t Gessomueii no I'OCT 83 — 44 r;
Boma aucraaaupoannas no 'OCT 6709 — no 1000 eM?,
OpunakoBeie obvembl I u 11 pacrBepos CMBAIOT BMecTe  Tepern
*IposIBJIEHHEM, KOTOPOe NpoBoAAT npu (20+1) °C. :
" Purcax:
HaTpHi cepnoaamcmxncnbm (tuocyabdatr wuarpus ng ['OCT
27068 — 300 r; _
ammonust xjaopun no T'OCT 3773 — 60 r;
narpuii cepuucrokucasiit no TOCT 195 — 45
BOJa JHCTHJIHPOBaHHAsA IO FOCT 6709 — 1o 1000 cM®.
-Jlonyckaercss MpHMEHEHHe JAPYroro KOHTPACTHONQ NPOSIBUTENS.

4. METOJI ONPEJEJEHHSI MACCOBOM JIOJIH AJIIOMMHHUS
(1-10-3—6-10-2 % ), JKEJIE3A (4-10-3—6-10-2 %), KAJIBILMS (2.10-3—6-10-2 %),
KPEMHHS (3-10~3—6.10—2 % ), MATHHS (2-10-*—6-10-2 %), MAPFAHIA
(1:10-—6.10-? %), HATPHS (4-10-3—6-10-2%) H HHKEJS (210-°—6-10-2 %)

41. CymHOCTh METOZRA :

Meton ocHOBaH Ha BO3OYXKAEHHH CIeKTpa NpobGbi ¥ CTaHAapPTHOTO
00pasia, U3MeDEHHH OTHOCHTENbHOH HHTEHCHBHOCTH AHAJHTHYECKHX
JIHHHA oInpejensieMblX NMPHUMECHBIX 3JeMeHTOB. s ocnabieHus chek-
TPa OCHOBEI B CTaHZapTHble 006pa3lbl U aHaJH3IUPYeMble IPOGHL mpes-
BapHTE/AbHO BBOASAT YroJbHBIH MOPOLIOK, a AJs YCHJEHHS aHaJHTHYe-
CKHMX JIHHUH — OKCHJ MEJH. B :

42 CpexnctBa H3MepeHH#, BcOHoMoOraTeJbHBIE
ycTpoficTBa, pPeaKTHBH H MaTepHaJh

Jdnsg awajgugza NpUMEHHAIOT anmapatypy, Martepualsl H peaKmBu

_MIpUBeJEHHHIE B pasi. 3.

43. IloaroToBKa K aHaJ U3y

‘4.3.1. [TodeoTo8Ka npob x anarusy

ITpo6b Mosn6GAeHa H €ro coelHHEeHHH nepex aHaH3oM nepeBonm'
B OKCHA MOJMHGAeHa ABYMS CIOCOGAMH.

4.3.1.1. TlepBrifi crioco6: npokaniuBaHHe B MydeJbHOA me4u.

Ilpo6er MoauGAeHd B BUAE CTPYHKH, MEJIKHX KYCOUYKOB OT IUTAa6H-
X3, TIPYTKA, JIEHTH WM NPOBOJNOKH NPEABAPHTENBHO NPOMBIBAIOT 3dH-
{DOM IJIsi OMHCTKH OT CJIEJOB XKHPa M CyLlaT HA BO3AYXe WJH NPH TeM-
Weparype He Bhimle 50°C. s yaasieHHss MeXaHHYECKHX IpHMeced,
BHOCHMBIX NIpH H3MeJb4YeHHH, NpoGh 06pabaThiBAIOT B TNepenHaHHOM
cosnno# kucaoTe (1:1) npu HarpeBaHnd B TedyeHue 5—10 mun. Otr ak-
Bagara NOBEPXHOCTh NPOBOJIOKH OYHLIAIOT NPOTPABJIHBAHUEM B KHNs-
neM PaCTBOpPe NepoKCHAa BOAOpoia ¢ MaccoBoit jouell 3 %. 3drem
JABa bl rrpOMbIBa}OT JLHCTH.HJIHpOBaHHOH BOJO1.
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O'!HHLeHHYIO CTPYKKY, KyCOUKH NPOBOJIOKH, POGY MeTasIHuecKo-
ro nopomka M kapOuaa MoaubleHa NPOKANHBAOT B My(hesbHOH NeyH
npu 500—550°C n0 moaxoro mepesofia npob B OKcHA — MoJaubpena.
IlpoxanuBaHue NPOBOAAT B KBAPUEBHIX HJH IVIATHHOBHIX YalUKax HIH
TUTJVISX.

Ilpo6u Moau6aaTa aMMQOHHS TOMELIAT B XOJOJZHYIO MYy(QeabHY
TeYb, YCTAHABJAHBAIOT TepMoperyisarop Ha 400—450°C u BRawY2-
tor.. [IpokasuBaHue MPOBOAAT OKOJIO 2 U 0 NMOJHOTO PasiOXKeHHs: MO~
Jgubnara "aMMOHHsL W 0o6pa3oBadus okcuiaa Moaubaexa (MoQj).

4.3.1.2, Bropo#t cnoco6: pacTBOpeHse NPOOH B KHCIOTE HJAH Hepo-
Keude Bogopona. I1poGu MonuGaeHa or wirabuka, NIpyTKa, JEeHTH, Me-
TAaNARUECKOrOo MOJUGAEHa B BHJAE MeNKOH CTPYXKKH H MONHOACHOBYIO
IPOBOJIOKY AuameTpom Gosee 40 MXM nepeR OKMCJEHHEM NpeABapH-
TEJBHO OUYHIIAIOT OT IOBEPXHOCTHHIX sarpﬂSHeHnu KaK yKasaHo B
n. 43.1.1.

Janee npo6bl pacTBOPSIOT B CMECH COJISIHON ¥ a30THOj KHCJIOT B
oTHomeHuH 3:1 uAM pacTBOpe NMEpPOKCHAA BOJOPOAA ¢ MaccoBofi AoaeH
3% xo noanoro pacTBopeHHs np¥ csiaGom HarpeBanuum (1—3 r Mmo--
gubnena na 10—30 cm® cMecu Kuca0T).

PacrBopenye npoBoAsiT B MJIATHHOBHIX uallikaX. PacTBopbl BHIIApH-
BAIOT, OCaA0OK NpokanuBaioT oxoso 20 MHH B My(esapHO#l  neun npy
temuepatype 400—450°C no moJjyuenus okcuaa moanbGraera (MoOs).

‘IMIpumeuanue Jasg pacTBOPeHHS HCIOIB3YIOT 0C060 HHCTHE CONSHYIO M
430THYIO KHCJIOTHL,

Confinylo KHCJIOTY, CBOGOLHYIO M3 HpHMeCell, MOAYYaoT METOXDBM HACHILEHHS,
Iuast aT0ro B 3KCHKATOp (MM IPYrofi repMeTHYHHIH COCYH) 3aJUBai0T KOHUEHTPHPO-
BaHHYIO COJSHYI0 KHCJOTY, 3aTeM Ha NOJCTaBKYy NOMEHIZIOT CTAKaH M3 HOJMITHJCHA,
¢droponaacta, HamOMHEHHH GHAMCTHANUPOBaHHOR Bojxo#. CooTHoleHHe 06bHEMOB BO-
JH M KHCAOTH IOJXKHO GHITh 1:6. DKCHKaTOp NJIOTHO 3aKpHIBAOT NPHILAHGOBaHHOR
kpuimkoit. Hepes 4—5 paHell mOAyYeHHHH PAcTBOP COJSIHON KHCAOTH CIHBAIOT U3 NO-
JHITHJIEHOBOrO CTaKaHa B IOJHITHIEHOBYIO KOJOY.

A30THYI0 KHCJOTY 0C0G0 HHCTYIO moJyuaioT B npubope nazas neperonkn tuma [1K
B COOTBETCTBHH C HHCTPYKUMeHd K npuopy.

_4.3.2. ITpuzorosisenue cTandaprreix obpasyos
"TlpurotoBienne CTaHAAaPTHBIX 0OPA3IOB NPHBENEHO. B npHJIoHKe-
Huu 1. .

'43. TlpHroTOBAEHHE yI‘OJIbeIX 3N EKTPOAOB "
YyToJbHOH CMeECH

D/eKTpo/bl BHITAUYHBAIOT, KAK YKa3aHo Ha uepT. 1 (@, 6) u Taba. 1
(TPIH I, V), u 06XuraioT B Ayre MOCTOSIHHOTO TOKAa  NpH cune TOKa
10—15 A B tegenue 15—20 c.

YroJLHYI0 CMECh, COCTORILYIO H3 YrOJILHOTO MOPOIUKA ¥ OKCHAA Me-
AH ¢ MaccoBolt noaeft 3 % roroBaT mepememMBaHHEM B CTyNKe: BHa-
HaJje -NepeMelliBaHue Aesaercs BCYXylo B teuenne 20—30 MuH, satem.
A00aBASIOT COHPT M nepemewyBaoT euwe 75 mun. Cnupr LloﬁaB.HﬂlOT
HECKOJABbKO Pa3s N0 Mepe HCHAPEHH$, COXpaHsig CMech B BHAE rycrofi
cMeTaHBl. 3aTeM cMech MOACYINMBAIOT HPH TeMIepaType  He BhIIe
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70°C. Tlocae storo cMmech nepemeninBaoT 30—40 MHH M OKOHUYATEJb-
#o cywar npu (105+=5) °C B cymuabHOM WwKady uiax noj HHPpakpac-
Holi sammoii. Ha npurotoBsenne 10 r cmecn tpebyercst 30—40 cm?®
CHupTa. :

44, IlpoBegeHHe aHallH3a }

MoaroroB/aennble kK agaausy no 1. 4.3.1 npo6st 1 CO cmemnBaoT B
‘eyenye. 5—6 MHH B MEXaHHUECKOH cTynKe Hid B Teuenne 10 MuH
)pyuHylo ¢ yroabroH cMecbio (n. 4.3.3) B coornoutenun 1:1 (100 mr
MoO; .1 100 r yroabHOH CMecH; CTYNKY ¢ NECTHKOM HOPOTHpAIOT Ba-
TOi, CMOUYEHHOH CIHPTOM TMOcJe Kaxkaoro nepememuBanns (1 cM® na
anny npo6y). HaBecku npo6sl CO u yroabHOlt cmMecH GepyT Ha TOPCH-
OHHBIX WM aHAJHTHYECKHX Becax. IlosyyeHHBIe cMeCH TOMELIAlT B
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‘uau chaJIBByiOT ApYTHE CNOCOGH YILIOTHEHHS CMecH. ,
Hcnapetine fpoOH u Bosﬁy}xnenne CIEKTPa HPOBOIAAT B Ayre MOC-
TOSIHHOTO TOKa. DJIEKTPOA ¢ HPo6of cayXuT anogom Ayrd.  OOxkur
TIPOBOAAT B Teuenue -5-¢ pps cisie ToKa b A..CnexTpu Qortorpadupy-
10T Ha cnexrparpm epefigel IACHEDCHH NI CHJe ToKa 5 A c skcno-
sunuedt 15—20 c. OcselueHde ielH cHeXTpoppada — TPEX/THH30BOR
‘€ RpyrJoH amadparmoil Ha_TIPOMEXYTOUHOM maxmeope HJH OJHO-
JIHH30BOE ¢ KOHAeHcopoM =75 Mm.
JlyroBoii mPOMEXKYTOK — 2 MM. Ulupm{a e
0,1—0,012 mm.
p dJOTorpanpyxoT no 3 cnektpa (3 3JekTpoRa) KaxKaoro COn npo-
H.
. B kaccery nememaor ¢oronaacrunky runa I19C-01. lIonchaer-
€l HMCHONB30BAThH APyrHe (OTONIACTHHKH, HAa KOTODHIX MOXHO HOJYy-
Yarb aHaJHTHYECKHE JHHHH B 06JACTH HOPMAJbHHX TOYEPHEHH.
45. O6paboTkKka pPe3yJaAbTaTOB
Ha nosyuenHmXx cnekTporpaMMax (pOTOMETPHPYIOT  NOYEDHEHMA
AHAMHTHYECKHX JHHHH, npuBeleHHbix B Ta6n. 2. Ilpn BHIGpaHHEIX yC-
- JIoBHAX (pororpapupoOBaHNs CIIEKTPOB NOUEPHEHHS JHHHH JOJKHBE Ha-
XOLHTbCA B 00/J1aCTH HOPMAaJIbHBEIX IOYEpPHEHHH,

cnemperpatpa»

- e e - Tabauna 2
, . = - LGEN BOMH, BM o feon
Onpegensousse - |~ Rusassont onpose-
. a{le:{eam - NREER pUMEch JEBREA CpaBHeHHs Aonedt, %

ANOMAHAE 308,215 Mens 309,399 1.10-3—1.10-2

. 257,510 Mens 276,887 5.10-3—6-10-2

Keneso 259,837 - Megp 276,887 2.10—3—6-10-2
- 302,064 Mens 303,610

Kaabuuil 317,933 Monu6aen 317,681* | 2.10-3—6-10-2

Kpemuni 4 951,432 Meno 276,887 3.10-3—6.10-2

Marunit 277,669 Menp 276,887 2.10-3—6-10-2

Mapranen, 994,921 Menn 288,293 1.10-3—6-10-2
: 293,306 Menn 288,293

Harpnit’ 330,237 Menp 309,399 . 4.10-3—6-10-2

Huxkeas 305,082 ‘Mens 309,399 2.10-3—3-10~2

* Mamepsiercss modepHeHHe Jmﬂmf; MoaubaeHa 317,681 HM aaa ygera Hajoxe-
HHA JuHnH MoauOaeHa 317,932 M kak ¢oHa Ha JAMHMIO KaJublus 317,933 am.
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" HaxoaT pasHOCTb NOYEPHEHHH aHAJNMTHUECKHX JHHHA M JHHUf
cpaBrenust (AS) u ycpemnsior ans CO. ITo taba. 27, npuBeneHHOH B

NPHJIOXKEHHH 2, onpeAensior Ig —1";7 AJisl KaJbllHsl.

Ecan nouepnennsi nHaxoisrcs B 06JacTu HeflofiepKek  (mepenep-
¥KeK), TO Mepexo] K HHTEHCHBHOCTAM OCYUIECTBJSAIOT C NMOMOIUBIO Xa-
PaKTepHCTHYECKO! KPHBO# (POTOMIACTHHKH.

I'panynpoBounblit rpaduk cTPosiT B KoopauHatax AS—IgC.

s onpenenennsi Kaablis rpagyRpOBOUHHI IpadHK CTPQAT B KO-
OpAHHATAX '

I
lg 2 —lgC.

I

Mo xaxkmolt H3 Tpex NOJyueHHBIX BeaHuHH AS, Ig IS aHaJau-

3HPYEMBIX 3J1EMEHTOB C MOMOILBIO IPALYHPOBOYHOrO TpadHKa HAXO-
AAT COOTBETCTBYIOLIKe MaccoBbie A0JH (C;). 3a OKOHYATENbHBHH pe-
3yJbTAT aHa/H3a NPHHHMAKT CPEJHIOI apHPMETHUECKYID BEJNHIHMHY
TP€X NapajielbHbBIX ONpPeNeJeHHH, €C/JIH BBINOJHACTCS YCAOBHE, NpPH-
Bepennoe B 'OCT 29103. - : '

JIHHEl BOJIH aHAJMTHYECKHX Nap JHHHH M JHAMa30HE MAacCCOBHIX
JloJiedl npuBeAeHH B Taba. 2.

3HauyeHHs OTHOCHTE/JbHBIX CPEJHHX KBaAPAaTHYECKHX OTKJIOHEHHH
AJIS AHaNa30HOB MacCCOBBIX J0Jel ONpejensieMblX 3/J€MEHTOB NpHBeJe-
HH B Ta6J. 3. ’

-

TaGaunua 3

3 Hayaerud Sr A751 AMarasOHOB MACCOBBIX JOJ el

Onpeneasiemsie
Snementhl 1107°% —400™ | 4207% 161070 16:107° —6.102
AmoMunmit 0,24 0,22 0,20
Keneso 0,19 0,18 0,15
Kasibuuii 0,24 0,20 0,18
Kpemunit 0,21 0,18 0,17
Maruui 0,22 0,17 | ., 015
Mapranen ‘ 0,21 0,19 0,18
Harpuii . — 0,22 0,19
Huxkens 0,15 0,13 0,1'2
'
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5. METOJl ONIPEREJIEHHSA MACCOBOH HOJIH ANIOMHHHUS
BACMYTA (1.10-4—3-10-% %), XEJIE3A (5:10~21.10-2%), (5:10-4—1.10-1 %),
KAIMHUSA (16-10-5—5-10-* %), KPEMHHS (5-10-—1.10-2%), MATHHS
(510~*—1-10-* %), MAPTAHHA (5-10——1.10-2 %), MEIH (6-10-*—1.10-2 %),
MBILIBSAKA (25.10——2.10-2 % ), HUKEJISA (5-10~4~1.10~2 %), OJIOBA
(810-5—3.10-3 %), CBUHIIA (8-10-5—3.10-3% ), LHHKA (1-10-3—2.10~2 %),
CYPBMBI (16-10-5—1-10-2 %), KAJIbLLHSA (5-10——2-10-2 %) KOBAJIBTA
(1-10-7—510-3%), XPOMA (5-10~4—1.10-2%), ILHHKA (1.10-3—2:10-%%)

9.1. Metox 6es kKapOGHUAM3ALHUH

Merton ocHOBaH Ha BO3GYXKJEHHH CNEKTPa NPOOGH M CTaHAapPTHOTO
oépasua H3MEPEHHH OTHOCHTEJbHOH MHTEHCHBHOCTH aHaJHTHUECKHX

- JIHHUH OnpefesigeMblX INPHMECHBIX 3JeMeHTOB. Ilast ocjab/ieHHs CIeK-

TPa OCHOBH B CTaHAapTHbIe OOpPA3IB M aHaJu3HUpyeMble MPOOH NpPeA-
BapUTETbHO BBOAAT YrOJbHBHI NOPOUIOK, a AJsA YCHJIEHHS  aHAJHTH-
YECKHX JIHHHA — HOAHA KaJHsd HAH QTOPHA HATPHSA, HIH Ap. HOCHTEJIb.

5.1.1. Cpedcrea usmepenuii, scnomozaresvrole YcTpolicTsa, Mmare-
puaisbl u peaxTugsl

Hns ananusa npHMeHsleTCs anmapatypa, MaTepHaJbl H peaxmsm,
NpHBeJEHHBIE B pa3f. 3. :

5.1.2. Ilodeoroska k anaiusy

5121, lIodeorosxka npob
ITpo6bl roroBaT, Kak ykasano B m. 4.3.1.-

51.22. IIodeoroska snexTpodos U yeoadvHoOU
cmecu

YrosbHble 3/eKTPOAB BHITAUHBAIOT, KaK yKasaHo Ha uepT. 1 (a, 8)
H B Taba. 1 (tun II), u o6kuraioT B Ayre NOCTOSHHOTO TOKA npu cuie
Toka 10—15 A B teuenne 15—20 c.

YTo/bHYIO CMeCh, COCTOSILIYIO H3 YroJbHOrO HOPOIIKa U (HTOpHAA
HaTpHUsi ¢ MaccoBoi fogeit 1 9% wuau fofuAa Kajaus ¢ MaccoBOH poJeft
5 %, nepeMewinBaioT B CTynke B TeuenHe 20—30 MuH, 3aTeM nepeme-
HIMBaIOT CO CHHPTOM B TeYeHHe 75 MHH, CyLIaT NMPH TEMIEPAType He
Boinle 70°C B cymwmiabHOM wKady HAx mox HHPpPAKpPaCHOH JiaMuoi,
nepememnBaloT 30-—40 MHH U OKOHUATENIBHO CYIIAT NPH TEMIEpPAType
(105+5) °C B reuenue 30—60 mun. Ha npurotosnenue 10 r yrosbHoft
cMmecu tpebyerca 30—40 cm® ciupra.

5.1.3. IlparoTos/enye cTaHAaPTHbIX 06Pa3Il0B MPHBENEHO B MPHJIO-
Kenuu 1.

5.1.4. Ilposedenue anarusa

INoaroroBiennsie K aHanusy npo6sl 1 CO cMeIHBAOT B TeueHHE
8—10 MHH B MexaHHUeCKOH CTynxKe HJH B TeueHHe 10 MHH BpYYHYIO
C Yro/sibHOH cMechio B cooTHowenuu 2:1 (280 mr MoO u 140 Mr yroJn-
HO# cMecH. [locne Kaxaoro nepemelIHBaHHsS CTYIKH H NMECTHK HPO-
THPAIOT BaToi, cMOYeHHO#H cnuproM (1—2 cm® Ha Kaxkayio mpoby).

2 3ak. 2146
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IlonyueHnnle cMecH MOMEINAIOT B KPaTephl JMEKTPOJOB U YIJIOTHA-
10T TpamMGOBKO# Ha | MM HHXe Kpas aJjekTpofa. CMech pa3baBHTeNS
(MoQOs) ¢ yrosbnOl cMecbio moMemialoT B 4—6 yroJapHHX SJICKTPOAA.

QororpadupoBaHue CIEKTPOB HPOBOAAT HA cuneKkrporpacde cpeaned
HAH GOJIBLIOH JHUCIIEPCHH B Jyre mocTosHHoro Toka. lllupuna  wenu
cnekrporpada 0,010—0,015 mm. OcBeliueHHe HIeIH TPEXJIHH30BOE C
KPYrJ0o#l IPOMEXYTOYHOH AuadbparMoii HIH OJLHOJIHH30BOE C KOHAEH-
copoM f=75 MM. ‘ ‘ o

Paccrosnne Mexay agekTpoiaMu 3 MM. DaekTpoh c mpoboi ciy-
XUt anojoMm Ayru. [Ipu cune Toka 5—7 A nenawoTr npeaBapHTENbHBIA
o6xur B TeueHne 7—12 c.

Ha 7—12 ¢ orkpuiBaloT meab cnekrporpada, 0JHOBPEMEHHO CKau-
KOM VBEJHYHBAIOT CHJIY TOoKa X0 12—15 A W NPOBOAAT 3KCIO3HIHIO
B TeueHne 30—40 c.

B kaccery onHOBpeMeHHO moMelaT (OTOMJACTHHKH PAa3HOil UyB-
CTBHTEJIDHOCTH JAJs1 NOJNYYEHHs] aHANHTHYECKHX JHHHR B 06JacTH HOP-
MAaJbHBIX TIOUePHEHHUH:

aast anuH Boan 210—264 em — tun IPC-03;

AJst AJHH BONH 264—350 M — tHn TIPC-01.

Honyckaercss HCNO/b30BaHHE APYTHX (DOTOMJAACTHHOK, Ha KOTOPBIX
MOXKHO MOJIyYHTh aHAJHTHYECKHE JHHHH B 06JACTH HOPMAJbHBIX IIO-
YepHEHHII.

5.1.5. O6paborka pesyavraros

Ha noayuennmx cmekTporpamMMax (OTOMETPHPYIOT  NOUEPHEHHS
AHAJUTHYECKUX JMHUH H ¢ona. Ilpn BHOGpaHHBIX ycaoBusx dororpa-
bupoBanusa CHEKTPOB MOYEPHEHHs JHUHUN U (HOHA AOMKHB HaXOLHTHCH
B 00J1aCTH HOPMAaJIbHBIX NOYEPHEHHH. '

Haxoaar pasHocts MeXAy NMOUYEDHEHHSMH AaHAJHTHYECKHX JIHHHH H
pona u ycpeausior Tonpko mia CO. IMo Ta6a. 26, npuBeneHHON B NpH-

Iy
JIOXKEHHH 2, onpenensior Ig Ty -

Eciu nouepHenus Haxonsrcss B ofJacTd HeLOAepXeK (mepenep-
XKeK), TO NMepexo]i X WHTEHCHBHOCTSAM OCYILECTBJIAETCA MO XapaKTepH-
CTHYeCKOH KPHBOH (POTONIACTHHKH,

1
I'panynpoBounsblii rpatduk cTposar B KoopauHatax lg —2=

—lgC.
Iy

T'panyupoBounsiii rpauK JAjsi ONpejeseHHs KaAMHs CTPOAT B KO-
opaunarax g ;; —lg C uan S—IgC.

. I
Ho xa®nol M3 TpeX IOMYYEHHBIX BeJHUHH (lg—]—:;— ;) AJNa aHa-

JH3HPYEMBIX JEMEHTOB C TIOMOMIbI0 T'PafyHPOBOYHOIO rpaduka Ha-
XOAAT COOTBETCTBYIOLLHE MacCCOBHE JOJIH 3aeMeHTOB (C:). 3a OKOHua-
TEJIbHEI pe3yJbTaT aHa/JH3a NPHHUMAIT CPEXHION apH(MMETHYECKYIO
BEJIHYHHY TPeX MapajljeJbHbIX ONMpele/eHHl, eC/IH BHIIOJHSIETCS yC/0-
BHe, npuBeienroe B T'OCT 29103.



- . N

roCT - 14316—91 C. 11

JlAMHE aHAJNUTHYECKHX BOJIH, MeCTO H3MepeHHs (oHa, AHanas3oH
MACCOBHIX JoJell npuBefeHH B Tabx. 4, 3HAUEHHS OTHOCHTEJbHHIX
CpeNHUX KBaJApaTHUIECKUX OTKJIOHeHW# (S;) AJIA NManma3oHOB Macco-
BHIX J0JieH ONpeje/sieMHX 3JE€MEeHTOB NpHBeJdeHH B TabJa. 5.

52. Merox ¢ kxapbGuausamueh

Meton mpeaycMaTpuBaeT NpoBejeHHEe NpeiBapHTEIbHON KapOHAU-
3alud MOJHOAEHOBOrO aHrMADHAA B AYyre NMepPeMeHHOro TOKa H MpHMe-
HEHHe CIELHaJbHBIX PIOMOUHBIX 3JIEKTPOJOB, TO3BOJAIOIMIHX CHHU3HTDL
HaHMeHblLIlee 3HaUeHHE ONpeleNsAeMblXx KOHUEeHTPal## KaJAMHsS, MBbllib-
dKa, Mely, 0JI0Ba, CBHHIA,

5.2.1. Cpelcrsa usmepenuii, scnomozaresbusie ycrpouc'raa peak-
TUBLL I MATEPUAAbL

Has ananusa NPHMEHAIOT annmapaTypy, MaTepuasJbl U PeaKTUBHI,
yKa3aHHLe B pasf. 3.

5.2.2. I[lodzoTo8KA K anaAU3Y
5221, ITodzortosxa npob -
ITpo6w rorossT, KaK ykasaHo B 1. 4.3.1.

5222 ITodeoroexka 32eKTp000OB8 U YeOAbHOIL CMe-
cu

YroabHbE 3JEKTPOALI BHITAUHBAIOT, KAK yKa3aHo Ha uepT. 1( 6, 8)
u Tabn. 1 (tun .IIl u V), u o6xHraior B, Ayre NOCTOAHHOTO TOKa NpH
cusie Toka 10—15 A B Teuenne 15—20 c.

YroasHy0 cMech TOTOBAT, KaK yKasaHo B 1. 5.1.2.2,

5.2.3. I[Ipuzorosaenue crandaprretx 06pasyos

HpuroroB/jienne cTaHAApTHHX 0Gpa3l0B NPHBELEHO .B TNPHJIOKE-
uuu 1.

5.2.4. IIposedenue aparusa -

Ilpo6u u CTaHAAPTHEIE o6pasusl cMeWHBaloT B TeueHHe 8—10 mMuH
B MeXaHHYeCKOH CTyNKe HIH B TeueHHe 10 mun BPYUHYIO ¢ YTOJbHOH
cMechio, cOfiepKaliell Hoxux Kaaua ¢ Maccoroit mone#t 5% B cooTHo-
wennu 3:1 (300 Mr MoO; u 100 r yrosbHO# cMecH).

CTynKH M NEeCTHKH NPOTHPAIOT BATOM, cMOYeHHO# cuuptom (1—2
cM® Ha oaHY Tpofy), moche KaXKAOro mepemeinnBanusa, [lonyueHHEle
* CMeCH TOMEILAIOT B KpaTephbl 3JeKTPOAOB H YIJIOTHAIOT TpamMOGoBKo#
Ha | MM HHXe Kpas 3JeKTPoja.

Jas nozasieHHs cnekTpa MoJaubaeHa mpoObl H cTaHZapTHHE 06-
pasibl- NoABepraloT kapbuauzanun. KapOuausanuio NPOBOAAT CleAy-
olmuM o6pa3oM: aNeKTPOAB ¢ Hpoboil moMmelllaloT B HHXKHUE Aepka-
TeJb WITaTHBa; B BEPXHEM [lepiKarese 3aKHMaioT rpadHTOBHH BCHO-
MOTaTeNbHBH 3/1eKTPoA (uepT. 1 2).

PAJ
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B - Ta6auma§
3HaweHus S, [Vifl HANA30HOB MACCOBHIX ROJIeR
8.10—5—3.10—4| 3.10—4-1.10~3  1.10~3—5.10—3 5108 —4.10—2 "
OnpegensiemMule = \ 3 , = ] =
SNIeMeRTH 2 g Eﬁ 2 g gﬁ 2 E‘ 5 . o E ) E-,: :
‘Oa 3] § = a 5] § 02 Y- © a 3] g’ -
= xa | o2g | =23 e =23 3% =y
Ee | 88 | 88 | 23 28 g5 gy £g
o & G o & CR= o & 9= o & o X
=x =06 =& =8 =x =3 =8 =&
AmoMuauuit — — 10,24 10,24 0,23 0,23 0,19 0,2t
10,2510,25) 0,23 0,23 0,19 0,20
JKeneso — 1 — {0,23)0,23] o2 0,20 0,20 0,20
0,23 0,23 | 021 0,20 0,20 0,20
- Kpewmuuit -— —_— | = 0 ,24 0,25 0,24 0,19 0,20
Kanbui — | — t— 10,31 030 0,29 0,26 0,24
_ X 0,33 0,31 «| -0,29 0,26 0,24
Marngi — | — lo2t{o2| o2 | o020 | o | o
Mapranen — — 10,21 ;0,21 0,20 0,20 0,18 0,18
Hlang — | == {o,28] o2 0.24 0,21 0,20
0,25 0,25 0,24 0,21 . 0,20
Hugkens — — 10,1910,19 0,18 0,18 0,15 9,15
Mumbax — —_ | — — 0,25 0,25 0,22 0,21
Menp — — 10,2710,27 0,25 0,25 0,21 0,20
BucmyT 0,3510,3¢ 10,23 (0,29| 0,25 0,26 — —
Onoso 0,24 (0,25 0,22 0,22 0,21 021 — —
-CaHHel| 0,24 10,25 { 0,23 [ 0,24 0,20 ¢ 0,20 — —_—
«CypbMa. 0,2410,24 10,21 10,21 0,19 0,20 0,18 0,18
‘Kaamui 0,35 0,34 0,34 0,33 0,32 0,32 — —_
#obaapr . — | - | = - 0,3 0,3 0,25 0,25
HKpowm — — 10,250,265 0,23 0,22 0,20 0,20

Mexay ssekTpoiamMu ycraHaB/iuBaloT npoMexyrtok 0,8 mm (uepT.
2) # BRJIOYAOT RYTy NEPEMEHHOr0 TOKa cunofi 4 A, Bpemsi Xxap6upu-
sanun 30—40 c. f
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Vel

Yepr. 2

- dororpadHPOBaHHUE  CIIEKTPOB HPOBOAAT, Kak ykasaHo B 1, 5.1.4,
6es mpeABapUTEJLHOTO 0GXKHra npH chie ToKa 14—15 A, 3KCro3ULUSA
20—30 c. '

5.2.5. O6paborka pesysbTaTO8

O6paBoTKy pe3yabTATOB NPOBOJASAT B COOTBETCTBHH C m. 5.1.5.

~

6. METOJ1, ONPEJLENIEHUSI MACCOBOH J0JH BOJIbPPAMA (1:10-'—2 %)

6.1. CymuaocTh MeTOja :

MeToa OCHOBaH Ha NPAMOM CHEKTPAJbHOM ONpeleseHHH BoJabdpa-
Mma B Monubaeue. Poronpaduposaute cnekTpa Ha clekrporpade 60/b-
‘UIOH JAHCTIEDCHH TO3BOJISIET HCIIOIb30BATh HHTEHCHBHbIE JIHHHHN BOJb~
¢dpama, cBOGOAHEIE OT HAJOXKEHAA JHHAN Moaubaena : :

6.2. CpencrBa uH3MepeHHH, BCHOMOraTeJbHHE yC~
TpPOWCTBA, pEeaKTHBH U MaTepHaJH

Jaq anannsa NPHUMEHSIOT annaparypy, MaTepHalsl H PeaKTHBEL,
npuBefeHHbBE B pasi. 3. . '

6.3. TloagroToBKa K aHaJH3Y

6.3.1. Ilodzoroexa npob

IMpo6ul aJs aHANH3a FOTOBAT, KaK yKaszaHo B 1. 4.3.1.

6.3.2. ITo0zoT08KA 3/KTPOOOE

YrosibHBE 3JEKTPOAB JJis aHA/JIH3a FOTOBAT, KaK yKa3aHO Ha UepT.
1(a), B 1a6a. 1 (tunm 1V, V). ‘

6.3.3. [Tpuzoroaaenue crandaprroix 06pas3yos

[Mpurorosaenne CO npuBejeHO B NPHIOKEHHH 1.

64 IlpoBefleHHe aHaaH3a

IIpo6m H cTanaapTHHe O6pasubl B BHAE OKCHAa MoJauGieHa mo-
MEIalOT B KPaTep YroJbHOTO 3JEKTPOAA YIJIOTHEHHBIM cjloeM Ha 1 MM
HHXKe Kpas SJAEKTPOAAa, TOTOBAT NO TPU 3JEKTPOJA KaxAOH MPOGH H
cTaHRapTHOro o6Gpasua. :

dnekTpod ¢ Npo6OH CNyKHT aHOAOM AYTH IOCTOSIHHOTO TOK2, CHJa
toka 10—15 A. CheMKH cIeKTporpaMMEl NPOBOAST Ha clekTporpade
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6OJIbILOM AHCIEPCHH C TPeXJHH30BOH OCBETHTE/bHOH CHCTEMOH, ¢ npsi-
MOyroJibHOf Auadparmoii 5 MM Ha NMPOMeXYTOYHOM KoHpeHcope, Iu-
puna menun cnektporpada 0,013—0,015 MM. Paccrosinne mexniy ade-
KTpoaamu 3 MM. Ikcnosunus 60 ¢ 6e3 o6xkura. ,
®oronaacruaku tHna I1PC-01 mam awboro apyroro tuma, obec-

TleYHBalOLlHe NOYEPHEHUS JIMHUA B 06/1aCTH HOPMaJbHBIX INOYepPHeHH.
Dbaactb cuektpa 350—450 um.

6.5. O6paGoTKka pesynAbTaToBs

@OTOMETPHDPYIOT NOYEPHEHHS AHAJTHTHYECKHX JHHHEH, HAXOAAT HX
pasHocTb (AS). O6pa6oTKy pesy/JbTaToOB aHaJH3a NPOBOAST, KaK yKa-
3aHO B 1. 4.5.

I'papyupoBounnifi rpaduk cTpoar B koopAauHatax AS—Ig C.

JlnnHa BOJMHB JUHEE BoAb(pama 400,875 uMm.

JAuHa BOJMHBL JIMHUH cpaBHeHda Moaubaena 401,031 um.

OrnocutenbHOe cpelHee KBajpaTHueckoe oTkJouenue (Sr) 0,13.

7. METOJ, ONPEJEJIEHUSI MACCOBOW 1O WHPKOHUSA (5-10~3—
"\ —5.10-! %), TUTAHA (5-10-3—5.10~! %), TAGHHUSA (5-10-*—5-10~'%),
TAHTAJIA (1-10-%—5.10-' % ), HHOBHS (1-10-2—5.10~19%)

7.1. CymHOCTh, MeTOAa

MeTop ocHOBaH Ha BO3OYXXJEHHH cnexkTpa npoGbl ¥ CTaHZAPTHOTO
00pasia, H3MEPEeHHH OTHOCHTEJNbHOH HHTEHCHBHOCTH aHANMTHUECKHX
JIHHH{I .ONpefensieMblX NPHMECHHIX 37eMeHTOB. las ocnabieHus crek-
TPa OCHOBH B cTaHJAapTHble 06pasubl U aHAJAU3UpyeMBle NPOGH mpen-
BAPHUTEJIbHO BBOAAT YrOJBHLIH MOPOUIOK, a AJf YCHJEHHS aHaJHTH-
YEeCKHX JIMHHH — (GTODHA HATPHS.

72.CpencTBa H3MepeHHH, BCNOMOTAaTEeJbHHE YCT-
poficTBa, PeaKTHBH H MaTepHAJH

I aHa/H3a NPHMEHSAIOT annaparypy, MaTepHajibl H PeaKTHBHI,
TIpHBeleHHLIE B pasi. 3. -

73. IloaroTtoBKa K aHaJaH3y

7.3.1. TIodzoroska .npob

IIpo6rr roToBsT, KaK yKasaHo B 1. 4.3.1.

7.3.2. Tpueorosaenue crandaprroix 06pasyos

IIpuroroBaenne CO npHBeleHO B NPHJIOKEHHH 1.

7.3.3. IIpueorosirentie yecavHolx 3AeKTPOOO8 U YeOAbHOL CMecu

YronbHele 3/71€KTPOABI BHITAUHBAIOT, KaK yKasaHo Ha uepT. 1 (6,
%8) u 1a6a. 1 (run 1),

.YTOJIBHYIO cMech, COCTOSIIYI0O M3 YrOJBLHOIO NMOPOUIKA H (TOPHAa
s1aTpus ¢ MaccoBoi noaef 1%, roroBsar, Kak ykasauo B m. 5.1.2.2.

74. TlpoBenenue aHasJaHu3a

IloaroroBaennble K ananu3dy npobul 1 CO cMELIHBAIOT B TeyeHHe
8—10 MHH B MexaHMYeCKO CTyNmKe uJd B Teuende 10 MHH BPYUHYIO

€ yroabHo# cMechlo B cooTHomennu 3:1 (510 mr MoQOj u 170 Mr yrosb-
HOH cMecH),
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.- CTymKH C NECTHKOM NPOTHPAIOT BaTol, CMOYeHHOH cmupToM (l—
—2 cM?), nocne KaxAaoro nepeMmeilnBaHusA. IlosydeHHble cMecH NOMe-
LIAI0T B KPaTeprl MEKTPOAOB U YIJIQTHAOT Ha 1 MM HHXe Kpas ¢ Ho-
Moiibio TpaMOOBKH. .

Crektpst §ioTorpagupyloT Ha crnekTporpade 60abLIOH AMCIEPCHH C
TPEXJIMH30BOH CHCTEMO# OCBELLEHHMs LeJIH C KPyrJoi AuadparMoit Ha
NpOMeXyTouHOM Kouaencope, LllupuHa menu coekrporpada 0,013—
—0,015 MM. DaekTpox ¢ NPOGOH CAYKHUT AHOAOM AYTH MOCTOSHHOTO
Toka. CnexTpn ¢orTorpadupyoT npu cuie Toka 7 A c¢ sKcnosuuued
40 ¢ Ges o6xura. JLyroBoit NPOMEXYTOK — 3 MM. ‘

Kaccery sapsxkaoT cuekrporpadHyecKHMM NJACTHHKaMH  THOA
TI®C-01 uaun apyroro tuna, obecneynBaioNIMMH NOYEPHEHHE aHAJIATH~
yecKuX JHHEH B 06JACTH HOPMAJbHBIX nodepHeHHH. POTONIACTHHKH
NPOSBJAIOT, ONOJACKMBAIOT B BoJe, QUKCHPYIOT, NPOMHIBAKOT B INPO-
TOYHOH BOjEe B TeueHHe 15 MUH, BHICYLINBAIOT H (DOTOMETPHPYIOT HA.
MHKpodoTOMETpE. '

75. O6paboTka pesyJibTaTOB

Ha noayuenunix cnekrporpammax (POTOMETDHPYIOT  MOYEPHEHHS?
aHAJUTHUECKMX Nap JHHHH, IpHBeleHHHX- B Tabj. 6. Haxomzar pas-
HOCTb NOYEPHEHHH aHAJWTHUECKHX JHHUE M JUHH{ cpaBHenus (AS) n
yepenusor s CO. ' :

Ta6auyab
JNHHEl BOJH
Onpegensiemele | apaauTHYEC- JmuHbl BAH JHEHHE Huamasonsl onpene«
SJIBMEHE Th KHX JHHHIY, CpaBHEHHs!, HM L JIAEMBIX MaCCOBBIX
HM . none, %
Tapuui 339,978 Usmepsietcsi HauMmeHbllee nogep-| 5-10-2—5.10—*
HeHHe (DOHA PHAOM ¢ aHaJHTHYeC-
KOHl JIHHMEeH CO CTOPOHBl JJIHHHBIX
.| Boam
Huo6ui 295,088 To xe "1.10-2—5.10~!
Tanran 271,467 » ' 5-10~2—5.10-1
Tutan 316,120 Moaubaen 315,282 2.10—-2—5.10—!
307,864 Monu6nen 312,200 : 5.10-3—-1.10-?
1iupxounit 327,222 Moaubaen 326,762 2.10-2—5.10-}
327,305 Mouaubuen 326,762 5:10-3—1.10-t

TpanynpoBounrlii rpaguk crpositr B xoopamuatax AS—IgC. Tlo
KakI0H# U3 Tpex TMOAYUYEHHBIX BeJHYHH AS /g aHANH3UPYEMHX 3Je-
MEHTOB C IIOMOILIBIO IPaJyHPOBOYHOTO rpaduka HaXOAAT COOTBETCTRYIO-
_‘mume MaccoBeie fosH (C;). 3a OKOHYATENBHBIN pe3y bTaT aHAJdH3a TIPH-
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HHMAIOT CPeJIHIO apH(METHUECKYIO BEJHYHHY TPeX napajJielbHHX Ol
pejieieHHH, ec/iH BBINOJHAETCS ychaoBue, npuseienHoe B I'OCT 29103.
. OTHOcHTeJbHHE CpefHHME KBAaJPAaTHUECKWEe OTKJIOHEHHA AJfA Jua-
TIA30HOB MAacCCOBHIX JoJiell nNpHBEeReHEl B Tabu, 7. ’

N Tadnuila7

3#adenus S , AJI1 NHANASOHOB MaCCOBBIX noaet
~Onpeaensiembie
SIEMEHT: 5.10—8_-3.10—2 3.10—21.10—1 1-10—1—5.10—1

Tadnui 0,30 0,22 0,20
Huobuit 0,27 . 0,23 0,21
Tanran 0,29 0,24 . 0,22
“Tutan 0,28 0,22 0,16
11npxouuit 0,26 0,25 0,25

8. METOJ1, OTIPEJEJIEHHS MACCOBOW JIOJIH AJIIOMMHHSA
(1-10-4—6.10-2 %), BUCMYTA (1-10—*—1.10—-2 %), XKEJIE3A (5-10—*—6-10-2 %),
BOJIb®PAMA (2-10-2—3.10-! %), TA@HHUA (5-10-3—5.10- %),
KAIMHS (1-10-*—1.10-2 %), KAJIbILHS (5-10~*—6-10-2 %), KOBAJIbTA
(1-10-3—5.10~2% ), KPEMHHS (5-10~4—6-10-2 %), MATHHS (5.10-—6:10-2 %),
MAPTAHIA (5-104—3-10-2 %), MEAH (6-10—4—1.10-2 %),
MBIIIbAKA (1.10-3—2-10-2 %), HATPHS (4-10-3—6-10-2 %),
HHUKEJS (5-10-*—6-10-2 %), HHOBUA (2-10—3—5-10—' %),

OJIOBA (8.10-5—4-10—2 %), CBHHIA (8-10-5—4-10-3% %),

CYPbMbI (16-10-5—1.10-2 %), TAHTAJA (2:10-%—5-10-! %),
THUTAHA (2.10-3—5.10-! %) XPOMA (5.10——1-10~2 %), LHHKA
(1.10-3—=2.10-2 %), LHPKOHHS (2-10-—5-10-! %)

8.1. Cymocte MeTofa — 1o nn. 4.1, 5.1

82. CpenactTBa H3MepDeHHSsA, BCHNOMOTATEJJLHEBE
ycTpoiicTBa, PEaKTHBH H MaTepPHaJb

JJs ananusa NpHMEHSIIOT annapatypy, MaTepHa/Jbl H DEaKTHBH,
NpUBEACHHBIE B pasA. 3. ‘
~ Jlas perucTpauuy CHEKTPOB H3JyYeHHs HNPHMEHSIOT (OTO3/eKTDPH-
ueckyio ycraHoBry M®C uan nwoboft Apyrofi npubop nogo06HOro THHA.

83. IloaroToBKa K aHAJdHU3Y : .

8.3.1. IlcOzoTo8KQ (HACTPOLKA) (POTOIAEKTPUHECKOL  YCTAHOBKU
MaC

B cOOTBETCTBHH C BO3MOXKHOCTSIMH (POTOIJNEKTPHYECKOH YCTAHOBKH
3ROHPAOT ¥ BHICTABJISIOT aHAJHTHUECKHE JIMHHM M JHHHHU 'CPAaBHEHHS,
npuBefeHHble B TabJ. 8. .
. JAns KOMIBIOTEDH3OBAHHBIX (OTO3JEKTPUUECKMX cucTeM (cC HajaH-
ydeM IBM) ¢opMupyloT mporpaMmy: PErHCTPHPYIOT ~ CTaHZapPTHHE
o6pasus (CO), BBOAAT HX KOHUEHTPAUHH B JHAJOrOBBIH BBIYHCIH-
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Ta6auna 8
» H()npe;\e.vmeubm Janaua BOJIHK, Iﬂnpnna BRIXOAHOA ,mianaaon onpegenseMHx
SyIeMen T ' HM ead, HM MaccOBHX goJelt, %
Amomunnk 394,403 40 - 1.10—4—6-10-2
309,271 . 4
957,511 , -
BucMyr 306,771 40 1:10-4—1-10-2
Boasppam 400,875 40 " 2.10-2—3.10-!
- 264,713 1 oL
239,709 R
Tapuuii . 313471 40 510-3—2.10~*
. ’ 291,648
264,140
XKeneso 259,939 75 1.10—8—6-10-2
. 302,064
259,837 100
Kanmuit 228,802 40 1.10-4—1-10-%
Kansiumi | 396,847 40 | 2.10-—6-10-2
- 817,933 :
N 315,886
- 239,856
Ko6aant 345,350 75, 40 1-10—3—5-10-’
Kpemunit 288,159 75 . | 510~—6.10-2
251,611
250,689
Marauit 279,553 75, 40
280,270 ) 5.10-4—6-10—2
' 285,212
Mapranen 257,610 40 5:-10-4—6-10—2
292,557
i 293,305 75
Menn 327,396 75 | 6-10—4—1.10-2
324,754
282,487 40
Mmuilbsg 234,984 40 1-10-3—1.10-2
) 228,812 N
N 193,759
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Ilpodosmense raba. -8

v ‘@npe geast emuilt JnuHa BONHH, IHrpuna suxoguoh Iuanasod enpe,u;meuax
SneMent - HM eAH, HM MaccoBelX jonedt, %
Harpnit - 589,592 40 4.10-3—6.10~2
588,995
330,259 N
Hukens 300,249 75; 40 5410—4—6-10—2
299,259 ) ‘
341,476
Huobun 292,781 40" 5-10~%—5-10-1
0J10BO : 303,412 40 8.10-5—1.10-%
: 286,333
317,502 75
Churex 283,306 40 8:10-5—1.10-2
: 220,351
Cypbma 231,146 40 16-10—5—1-10-2
206,833
Tanran 296,332 40 2.10-3—5.10-!
293,355 :
Turasn ‘ 368,519 40 2:10—-3—5.10-!
453,324
- 323,451 _
Xpowu ' 267,715 40 5-10-4—1-10-2
T{unx 213,856 75, 40 1.10-3—-2.10-2
334,502 .
Hupkonni 339,197 40 2.10-3—5-10~1
MonnGaen . © 275,863 100, 75 JIuHHS cpapHeHHS
239,758 ~
313,259
—
Ilnan 384,92 . 75 To xe
Vexs ' 263,000 40,75 >
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3yJIbTATOB rpanyupoaxu c yquOM BJIHAOLIHX (DAKTOPOB.

8.3.2. IlodeoTo8KA Npcd

TIpo6ur rotoBsT, KaK yKasano B m. 4.3.1.

8.3.3. Hoaaorosxa crandaprrbix 06pasyos

IIpurorosieHne CTaHIapTHEX OGPasNOB IPHBEAEHO B npmxox&e-
HHn 1.

8.3.4. IIpuzoTosaetue yeorvtolx 34eKTPOJOS u Y2orbHbLX CMecel

VYronpuble 2J€KTPOAH H YroJibHble CMECH TOTOBAT, K4K YK43aHO B
nn. 4.3.3, 5.1.2.2, 7.3.3 B 3aBHCHMOCTH OT ONpejeNseMbX JEMEHTOB
¥ HCIOJb3yeMbIX METOJ0B.

84. IlpoBenenne aHamdu3a

OcyuiecTBJASIOT NPOTPeB YCTAHOBKH AJsA NOJYYEHHS CTaOHIbHBIX
Pe3YJ/IbTATOB, COMVIACHO HHCTPYKUHH Ha mpHGOD.

[MpoBoasaT ¢doroanekTprueckoe NPOPUIHPOBAHHE IO OXHOMY H3 ON-
pelenisieMEX 5JAeMEHTOB (KaHaJOB) B 3JEKTPHUYECKOH Ayre mepeMeH-
HOTO TOKa, IpH cHJe Toka 1—4 A,

IoaroroBnenuee K aHaJTH3Y npo6el # CO cMewnBaioT B TeUeHHE
8—10 mun B MexaHHUeCKOH CTynmke ujM B Tedewue 10 MuH BpyuHylO
¢ YTOJBHOH CMechIo. CTynku ¢ IeCTHKOM INPOTHPAKIOT BaTOH, CMOYEH-
HOM cuuproM (1—2 cM® Ha ORHY npo6y), mocjae KaxkAoro nepemelnn-
BaHUA.

INonyyennwe cmecn (mm. 4.3.3,.5.1.2.2) nomemarr B Kparepr '
9JIEKTPOJOB H YIJIOTHSIOT, K4K yKasaHo B mnn. 4.4, 5.1.4, 6.4 niu 7.4.

Ha HekoMmbIOTEPH30BAHHBIX CHCTEMAX HCHIAapeHHe npoém H BO3-
6yxjeHHe CHeKTpa (perucTpanyio) NPOBOAAT B JAYre MOCTOSIHHOTO TO-
xa co BceM xkoMmmiekToM CO u npod.

a5 KOMIbIOTEPH30BAHHBIX CHCTEM PDETHCTPHUPYIOT OAMH, JBa
HIH GoJlee CTaHAAapTHEIX 06pasma AJAs KOPPEKTHPOBKH TpalyHpOBOY-
HHIX TpauKOB.

Ocselllenne IeJqH NMOJHXPOMAaTOPA (DOTO3NEKTPHUECKOH CHCTEMBI —
pacTpoBHIH KOHIAEHCOp WJH OAHOJHH30Bas cucteMa, [yroeoir mpome-
xy1oK 2—3 mM. Hlupnna sxoanoi mean —20 mxm.

3a NUHHIO CpaBHeHHs GepyT AHHHIO Moaubaena 275, 863 Uau To-
Jocy unana 384,92, unu ¢on (HepasJoxKeHHBIH CBET), HJH JUHHIO Me-
aun 263,00 uM npH nOJIyYEHHH OTUYETOB, NMPONOPIHUOHAJBHBIX OTHOCH-
TEJNbHBIM HHTEHCHBHOCTAM aHAJUTHUECKHX JHHHA, AHANIHZ MOXKHO BeC-
TH 6e3 JIHHHH CpaBHEHHs N0 aGCOJMIOTHBIM HHTEHCHUBHOCTSM AHAJHTH-
YeCKHX JIHHHH.

Hanpsxenne nuranus ¢QoToymMHOXKHTENEH BHOHPAOT ¢ yYeTOM
obecrnevyernsi TpeGyeMol YYBCTBHTE/JIBHOCTH AJs JAHHOrO KaHaJa pe-
THCTPHpYIOLLEll CHCTEMEL.

YcnoBHS perucTpaunMy (CHjaa TOKa, BpeMs 00XKHUra, KCIO3HIUA)
aHaJIOTHYHBIE NPOBENEGHHI0 aHaJH3a Ha crnekrporpadax cpeiHed HJIH
‘00/bIIION AHCIEepCHH.
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YHuBepcaJbHEIe YCIOBHSL DEFHCTPALHK AJs NOJMYUYEeHHS MaKCHMaJ/b-
HOM YYBCTBHTEJBHOCTH CJeIyIollHe:

HHXHHe 3jeKTpoin uepT. 1 (tum II uam I11);

BpeMs 00xura 7—12 ¢ npu cuie Toxa 5—7 A;

skcnosuuusa 30—50 ¢ npu cuie Toka 13—15 A (ToOX yBeNHUHBAET-
€5l BO BpeMsl 9KCNO3HLIUH CKAaUuKOM).

85. O6pabGoTka pe3yJaAbTaTOB _

Ilocsie okoHuanmsi perdcTpauuu (HAKOHJEHHS) HPOBOAAT  ONPOC
KaHaJoB aHaJH3HPyeMbIX 3JE€MEHTOB H CHHMAIOT TOKAa3aHHS BHIXOA-
‘HOro mpuGopa AJs Kaxaoro usmepenus (N;) mo mkare wuudposoro
BosbT™Merpa I 1518 naum mukpoammepmerpa M 1792 B aBTOMaTHuec-
KOM HJH DYYHOM DeXHMax Ha HEKOMIbIOTEDH3OBAHHLIX  CHCTEMaXx.
I'pagyupoBounnle rpaduku crpost B koopiauHarax N—C (roe N —
ycpeaneHHOe TOKas3anue BHIXOAHOTo nmpubopa AJs n uamepeHuit, C —
3HAUEHHE ATTECTOBAHHON KOHLEHTPallUH CTaHAaPTHOrO oépasu;a) Jibit:
KaXJIoro ajeMeHTa 10 CTAHAAPTHBHIM 06pasnam.

ITo rpaxyupoBouHOMY rpa(HKy HaxOAAT COOTBETCTBYIOLIME Mac-
coBrie aoau (C;).

3a oxOHuUaTeNbHE Pe3yJbTAT aHAJAA3a NPUHUMAIOT CPEAHIOI apH-
(PMeTHUeCKyI0 BeJHUHHY (C)n H3MePEeHHH, e/l BBIIOJNHSETCS yeo-
Bue n. 1.14 TOCT 29103.

. Jliisi KOMIBIOTEDH30BaHHBIX CHCTEM IIOCJe PerHcTpaluy mpob, BhI-
BOJa HX Ha AMCHJIed H meyaTalollee YCTPOHCTBO B COOTBETCTBHH C 3a-
JIOMEHHOH NPOrpaMMOil PaCCUNTHIBAKOT NO TPajiyHPOBOYHOMY rpadu-
Ky MacCOBBI€ JIOJIX 3JEMEHTOB IPOGHI.

3HaueHHsT OTHOCHTEJbHBIX CPEeJHHX KBaJpaTHYECKHX OTKJOHEHHH
IJif AMaNa30HOB MAaCCOBHIX J0Jield onpele/sieMBX 3/J1eMeHTOB NpHBele-
HH B Tabua. 9.

TaGaunna 9_

* 3HayeHHu s Sr AN AKaNasSOHa MAcCOEBRIX AoJieH

OnpepeasieMblit
SJeMenT 8-10—5—3.10—% | 3.10~4—1.10—3 | 1.10—3—6.1002 | 6.10—2—5.10~1
AnoMunuit 0,18 0,15 0,10 —
Bucmyt 0,25 0,20 0,15 —
Boaedpau — — 0,13 0,10
Taduui —_ 0,16 0,14 0,12
Keaneso — 0,14 0,13 - —_
Kaamuii ) 0,25 0,18 0,17 —
Kanbuuit — 0,23 0,20 —
Kobanbr — 0,22 0,19 —
Kpemuui — 0,18 0,17 —
Marnmnit — 0,14 0,13, —
Mapranen —_ 0,13 0,12 —_
Mens — 0,15 0,13 —
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[podoanenue Taba, 9

3Hayenus Sr ANl [HANIA30EOB MAcCOBBIX AQJeft
OnpepensieMelft
STEMEHT 8.10—5-3.10—% | 3.10~4-1.10~3 | 1.10-5—5.10-2 | 6.10—2—5.10~!
Munibsk —_ 0,14 0,13 —
Harpuit — 0,16 0,15 ’ —
Huxens 0,16 N 0,14 0,12 —_
Huo6ui — 0,20 - 0,15 0,13
Onoso 0,19 0,17 0,15 —
CBuHen 0,19 0,17 0,15 —_
Cypbma 0,18 0,16 0,14 —
Tauran —_ — 0,18 0,16
Tutan — — 0,16 0,14
XpoMm —_— 0,17 0,16 —_
Llusg - — — 0,15 —
Lupkounit —_— — 0,14 0,12

9. SMHCCHOHHbIA MJIAMEHHO-$OTOMETPHYECKHA METOJ,
ONPEJEJNEHUA MACCOBOH JIOJIH HATPUS (2-10-°—1.10-1 %)
H KAJIHA (2:10-3—1-10-1 %)

9.1. CymHoCTh MeTOZA ,

OMUCCHOHHEIH NJIaMeHHO-(OTOMETPHYECKHH METOZ OCHOBAaH Ha H3-
MepeHHN Ha IJIaMEHHOM crekTpodoroMerpe (hoToMeTpe)  3SMHCCHH
4TOMOB HaTpUsl WU Kanusd, o6pas3yioliuxcs NPH PACHBIICHHM B IJaaMd
aHaJH3UPYEeMEIX PACTBODOR, ’

9.2, CpencrBa H3MEepeHHH, BCOOMOraTeJbHHE
ycTpoHcTBa, PeaKTHBH M MaTePHAJAH

CrnextpodoToMerp maaMeHHBIH JIOGOro THIIa HJAH aTOMHO-abGcop6-
LUOHHHIH CIIEKTPOOTOMETP, pafOTaloIIHii B SMHCCHOHHOM DEXHME,

Ileur mydenbHast ¢ TepmMonapoi, o6ecneunBaOILasi HACPEB 10 TEM-
neparyps 800 °C.

Becul ananurnueckue a06oro THna, ofecneurBaoliie B3BElUIUBA-
HHe ¢ norpeuHocTbio He Gosee 0,0005 r.

@uapTp-crabunnzarop no TY 2.03457 485 42.32—89, mcnoansyio-
IMAHACS Ha JHHHH CXKAaTOro BO3AyXa.

T'az 6riroBoit mo 'OCT 5542, nponan-GyraHoBas cMeCh HJH alleTH-
JeH u3 GaJIIOHOB H CXKATBIH BO3AYX H3 GaJUIOHOB UJM CEeTH TOJ JaB-
~ senneM He menee 0,5 xlla.

. Oxcug Monuéneﬁa, cofepxaimiuii Hatpu#i = W xanuilt He GoJjee
0,001 % (B pacuere Ha Merajnuyeckuy monubaeH). Jlonyckaercs npu-
MEHATh B KaYeCTBE OCHOBBI JAJISI MIPHTOTOBJIEHHS CTAHAAPTHBHIX PacTBO-
poB — pas3baBHTeNb OT CTAHZAPTHHIX 00pasuoB Ne 25—70—28—70.

Kamuit xyopucteii mo IT'OCT 4234; craHpapTHBl pacTBoOp, COAep-
kamuh 0,00025 r/em®* kanua unm 0,0004766 r/cM® kanvs xJOpHAA.
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Hanm?x xaopucthiit no F'OCT 4233 cranpapTHbiil pacTBoOp, COAep-
xkamui 0,00025 r/cm® natpus mam 0,0006355 r/cm® naTpHs xJopHAa.

-O6a craHAapTHHIX pacTBOPa rOTOBSAT B OJHY KOJGY.

AMMuaK BOAHBIH, HOJYyYEHHBIH HACBIGHHEM AHCTHJIKPOBAHHON
BOJBI T23000pa3HEIM aMMHAKOM. !

Bonopoaa nepoxkcup mo 'OCT 10929, pactBop  pa3GaBieHHBIH
1:10.

Crakann xumuueckde mo I'OCT 23932, Bmectumoctsio  100—
—200 cMm?,

"~ Koabw mepusie no ['OCT 1770 pMmectuMocThio 50, 100, 500,

1000 cm®.

IMunetrku BmMectuMocthio 1, 2, 5, 10 cm® no TOCT 1770.

A Takxe annapatypa, MartepHanbl H PeaKkTHBLI, TIPUBEACHHbIE B
pasa. 3.

93. IlpurortoBJaeHHe CTAaHAAPTHBHX pPacTBOPOB

JAs1 IpUroTOBJNEHHA CTAHAAPTHBIX PACTBOPOB -UCHOJIB3YIOT CIEKT-
PAJIbHO-UHCTBIH OKCHA MONHOAEeHA MW pa3GaBUTeNb, H3rOTOBMEHHBIH
BHHUIII'CCO CO 25; CO 28. Tlepen xaxKABIM IPHIOTOBJEHHEM CTaH-
JapTHEIX PacTBOPOB IpeLBAPHTENbHO ONPERENSIOT COZEpPKAaHHE HAT-
PHSA ¥ KaJjus B PacTBOPHTENe (BOAHOM pPacTBOPe aMMHMakKa) H B OCHO-
Be.

9.3.1. Onpedenenue colepocanus HATPUA U KAAUSL 8 PACTBOPUTENE

200 ¢M® pacTBOpd aMMHaKa BHIIADUBAIOT A0OCyXd B YCJAOBHSX, mpe-
JOTBpalllaloWuX «3arpsasHedue» npobel. Cyxofl 0CTATOK PacTBOPSIOT B
25 cM?® ropsuell BOJABI H ONpPENENsIIOT COAePrXKaHHe HaTPHSA M KaJjusd,
HCNOJb3Yysl B KadecTBe IPaAyHPOBOYHBIX PACTBOPOB BOAHLIE PACTBOPH
XJOPHCTHIX COJIEHl HATPHS M KaJHsg COOTBETCTBYIOIIUX MACCOBBIX J0JeH.
MaccoBbie 101H TpHMeCeii- HATPUs1 M KaJ/Hsl B PAacTBOPHTeJe He HQJ-
»kHel npesbiats 0,0001 % x macce moanbaena (0,5 r). Eciu xol-
nenTpanud Hatpua (xanus) Goawuwe 0,0001 %, To roTOBSIT HOBH pac-
TBOP aMMuaka. IIpy noBTOPHOM HOJIYUEHHH COAeDXKaHUS HATpHa (Ka-
aus) Goapme 0,0001 % »Ty MaccoBYIO AQJK YYHUTLIBAIOT IPH NPHIO-
TOBJIEHHY IPaAyHPOBOYHBIX PACTBOPOB.

9.3.2. Onpederenue colepicanus HATPUS U KAAUSL 8 GCHOBE

Conepanue HaTpHsi H Kajiusi B OCHOBE ONPeNeJAIOT MeTOAOM «[10-
aBOK» C NOMOINBID I'PAaAyHPOBOUHHEIX pacTBopos (no m. 9.3.3).

9.3.3. opadox npueorosienus 2padyuposounslx PACTEOPO8 '

CeMb HaBecOK OKcHAA MoJuGieHa Maccoli 7,5 T U JBe HAaBECKH MO
0,75 r (ucxoanble Mpo6H) HOMEILAIOT B CTAaKaHbI, MPHJAHBAIOT 110 Mepe
pactBopeuusa mnopuusmu no 40—50 cm® pacTBopa aMMHaka, K JAByM
Konbam ¢ HaBeckaMmu mo 0,75 r npuauBawT 5—7 cM® aMMuaka H Ha-
rpeBalOT Ha 3JEKTPOIJIHTKe A0 NOJHOTO PAacTBOPeHHs okcuaa. Pacr-
BOPHl KOJIHUECTBEHHO INEPEHOCAT B MepHBlE KOJAGH BMECTHMOCTHIO
500- cm3. PacTtBopel HexoAHbIX Npo6 ¢ HaBeckaMu 0,75 r mepeHocAT B
k0106 BMecTHMOCTbIO 50 oM® M jo/auBalOT BOAOH A0 MeTkH. Bmoadr
¢ TMOMOUIBIO GIOPETKH pacCUMTaHHble KOJHIECTBA CTAaHAAPTHHX PACTBO-
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poB HaTpus M Kaaus (tabua. 10), nonuBaioT 06beM BOMOH A0 MeTKH
U NepeMeUInBaloT. : :

IlepBoie nBe K0a6E (c HaBeckoi no 0,75 r) ABJAAIOTCH HCXOAHLIMH
IDH ONpejlie/IeHHH B OCHOBE MAaCCOBBIX NOJEH NMPHMeceld HaTPHS H Ka-
JIHS METONOM «006aBoK». B aTu Kon6bl CTaHAAPTHHe PAcTBOPH HaT-
PHA M KaJus He BBOASAT. .

Cocras rpalyHpoBOUHBIX PacTBOPOB NpHBeAeH B TaGa. 10 (6es
NONPABKH HA COAEPIKAHHE HATPHA H KaJHsd B OKCHAEe  MoaubieHa).
IlonpaBry Haxonar mo MeTomy «1o6aBOK», H3MEDHB BeJHUHHY aHa-
JHTHYCCKHX CHTHAJIOB H3Jy4YeHHS HATPHSA M KaJHs Ha IHIaMEHHOM
cnexkrpodoromerpe. '

Tabauna 10

- — -
o | gy | e |5 ol e e N e,
[N a«d Q- 50 N -
5o g & gE | &8
85 | 25| 25| of BB oman |
a8 8 o o 2 Ao © T PacyeTHas Herunnasn PacueTtnas Heruidnas
. - es o8& {5«# |wmaccosan Maccosas MaccoBpast MaccoBas
S x £ S8 | 2a | s g‘u. " ponst nons zons nons
£ £ EE | Ao | Bz 1258 | n10 % [m+mx1070%) n107% | (aemxio 3
ER | TE | 828 | 22 |8&¢
SR A e .

1 7,500f 500 1,0 0,2 1,0 1,04-11 1,0 1,o+11

2 17,5% 500 1,0 1,0 5,0 5,0+1I1 5,0 5,04-I1

3 17,500{ 500 1,0 2,0 100 10,011 - 10,0 10,0411

4 | 7,500{ 500 1,0 4,0 20,0 20,0+11 20,0 20,0+11

5 7,500 500 1,0]10,0 50,0 50,0411 50,0 50,0411

6 7,500] 500 1,0 20 01 1000 100,0+11 100,0 100,04+11

INlpumeuanus: ]

1. I — nonpaBka Ha coaepKaHHe HATPHA H KaJHf B OCHOBE.

2. Pacuer BEINOIHEH B IlepecyeTe Ha MeTassl onpejenseMofi NpuMecH K MeTaJ-
JINUECKOMY MOJHOIEHY,

3. CpoK roJHOCTH CTaHAAPTHEIX PacTBOPoB 60 cyTOK.

94, IlpoBeneHune ananusa

9.4.1. llodeoroska npob k anarusy

Meraninueckuii MoJH6GAeH B BHIe wITabHKa, NPpYTKa, IPOBOJOKH,
JIEHTbl NDEeABAPHTENPHO OUHINAIOT; H3MeJbUEHHBle NpPOOH 3aJHBAIOT
PacTBOPOM IepOKCHAA BOAOPOAA, pasbaBjenHoro 1:10, W ciaerka Ha-
rpesaiotr. ITocae pacTBopenHs noBepxHOCTHOrO cj10si (3—5 MHH) me-
POKCHA BONOPOJa CIHMBAIOT, NPOGEI MPOMBBAIOT BOAOHA H BHICYIIHBA-
10T B cywnapHOM Iikady npu Temmepartype (105+5)°C. Haecky
OUHILEHHOTO MOJHOGIEHa Maccoit 0koso 0,6 r PacTBOPSAIOT B NMEPOKCH-
A€ BOAOPOAA, BHIMAPHBAIOT A0CYXa M NPOKAJHBAIOT B My(deJbHOH me-
4H B CTEKJOYIJIEPOANCTOH UallKe B My(enbHOH me4d NpH TemMmepaTy-
pe 400—450°C B Teuenne 30 muH. Meranauueckui HOPOLIOK MOJIHG-
J€HA NEPEBOAAT B OKCHA PacTBOPEHHEM B NEPOKCHAE BOAOpoAa. Mo-
JAHGLAT aMMOHHS NEPeBOAAT B OKCHI, KAaK yKa3aHOo B 1. 4.3:1.
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Tpu nHaBecku okcuza maccoi 0,750 r moMeuiawT B MepHble KOJGHL
BMecTaMocThio 50 cMm?, mpuauBaior 5—7 cM¥ pacTBopa aMMHaKa H
pacTBOPAOT NpH HarpeBaHHH. OXJaXKaioT, NAOJHBAIOT PacTBOPH B
Koa6ax A0 MEeTKH U IlePeMeLINBAaIoT.

- 94.2, HamepeHue QHAAUTUYECKUY CUZHAA08 U nocTpoerue epady-
uposounblx epaguros

IpanyupoBouHble H aHAJH3UDPYeMbie PACTBOPH PACHBIISIOT B IJa-
MH. ,

PerucTpupyoT pesoHaHCHOe H3JydeHHEe HATPUS NPH AJIHHE BOJHBI
589,096 umM, kamua — 766,490 um. Usmepsior aHanuTHYECKHe CHTHA-
abl uanyusenus ¢ona. CyMMapHble CHTHAJNB H3Jy4YEHHs] HATPHS ILIIOC
dona, Kanus nia0c GoHa, MoJyYeHHBle 3HAueHHWs] (POHA BBHIYHTAIOT H3
CYMMapHBIX CHTHAJIOB HAaTpHs ILIIOC (OHa, KajaHus IIc (poHa K CTPO-
AT TPaAyHPOBOUHBIe TPaduKH B KOOPAHMHATAX: MaccoBas AOJA HATPHs
¥ KaJiHs B rPajyHpOBOYHBIX PACTBOPax — BeNHYHHA AHATUTHIECKOTO
- CHTHAJA.

9.5, O6pa6oTKa pe3ynAbTaTOB

Ilo pesynbraTam aHanH3a CTPOAT rpaiyHpoBouHnfl rpadux. Ilo
rpadHKy ONpefeNsOT MACCOBYIO LOJIO HATPHUS M KaJHs.

3a OKOHuUATENBHH pe3y/abTaT NMPUHHMAIOT CpelHee apHdMeTHUe-
CKOe 3HaueHHe De3yJbTAaTOB TPeX NapaJjilebHBIX ONpefesNeHHH, eciH
BHIOJHsETCA ycaoBue, npusBeferHoe B 'OCT 29103—91.  Otnocu-
Te/bHOE CPeAHee KBaJDATHIECKOE  OTKJIOHEHHe (Sr) mpuBeseHo B
Taba. 11,

Ta6aunuma 11

Jlnanasousl MaccoBsIX gonelt OTHOCHTENBHOS cpefHee KBaAPATHUECKO@
HAaTpHUSl H Kanud, % OTKIO 1eHHe S
Ot 0,002 no 0,008 BxiIOU. 0,13
Cs. 0,008 » 0,03 » 0,10
» 0,03 » 0,10 » 0,05

-

10. METOJZ, ATOMHO-ABCOPBILHOHHOTO ONPEJEJEHHSA
MACCOBOM JIOJIH HATPHSA (5.10~5—1.10-2%), KAJIMS (5.10-5—1-10-2 %),
KAJIbHHS (1:10-4—1-10-2 %), MATHHSA (1-10-5—1-10-2 %)

10.1. CymHOCTE MeToORA"

MeTon OCHOBaH Ha CEeJEKTHBHOM IOFVIOLEHHH 4TOMHBIM I1apoM OIl-
penensieMoro aJieMeHTa Pe30HAHCHOTO H3JydeHHs.

PesonancHOe u3JIyueHMe OTpelessieMOro 3JIeMEHTa, C034aBaeMoe
CIEKTPaJbHOA J1aMIOH, DPONyCKaeTcs Yepe3d IJaMs, BBLICJASCTCA MO-
HOXPOMATOPOM H C IOMOIIBIO PErHCTPHPYIOINEf CHCTEMBl H3MepsAeTcs
3HaYeHHE NOTJIOLIEHHU .

10.2. CpeacTrBa H3MepeHHU, BCHOMOTraTeJbHBEE

.ycTpolicTBa, peakKTHBH H MaTepPHANM
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CnekrpodoroMeTp aTOMHO-a6copOUHOHHME - «XHTaud 180—70»
HA¥M Apyrofi Mapxy, ofecneywBalomiuii COOTBETCTBYIOMYIO - YYBCTBH-
TEJAbHOCTh W TNOTPEIIHOCTH ONpejesieHHs HATPHA, MATHHA,  KaJjbl(ud,
Kanaus. R

Jlamna c noJeIM KaToAoM A/ HaTPHA.

Jlamna ¢ noJsBIM KaTOAOM AJs MarHHs.

Jlamna ¢ noJibIM KaTOAOM AJs1 KaJHs.

JlamMna ¢ moJeIM KaToAOM [Jis KaJbHHS. :

ITnaTKa 3J1€KTPHYECKAs C 3aKPHITOH cnnpa.nbro I12 600—2 mo
I'oCT 14919. ’

Kon6s mMepnbie BMeCTHMOCTbIO 100 cM3, UHAMHADH BMECTHMOCTDLIO
50 cm® u3 ¢proponnacra 4MbB o TY 95—337—T79.

TIpuGop mas neperoHKu a3oTHOH Kuc/aoTH THHa IIK.

Turau KBapueBnle BMecTHMOCTbIO 20 100 cM* mo TY 95—175—78.
. Bosayx ki, 3 mo 'OCT 17433, nocrynalomuéi moj RaBjleHHEM

29,41995- 104—49 03325-10* I1a (3—5 atM).

Auertunen pacrBopenublii Texuuueckuii no 'OCT 5457, mapku-A.

Kucnora consinas no FOCT 3118, x. 4,

Kucsnora asornas no F'OCT 4461,

Ilepoxcua Bofopoaa, pactsop ¢ Maccopoit joesr 30 % no T'OCT
10929.

Kaana xnopun nmo TY 6—09—3678, oc. u.

Harpusa xaopua no F'OCT 4233, oc. u.

Marnusa okcun no TOCT 4526

Kaabuus KapGoHaT 1o T'OCT 4530, x.u.

Awmvuax Bogumii mo FOCT 24147.

Boxa Guaucrunnuposannas, npurotoBiaennas mo FOCT 4517

Sruaosbi# cnupt pektudukosanuei mo FOCT 18300.

Aneron no 'OCT 2603.

CrangaprHble pacTBOpPbl HATPH{, MAarHus, KaJaus, Kajblus (pacrt-
BOpH A, B, B).

A Taxkxe annaparypa, MaTepHAJBl H PEAKTHUBH, NPHBEJEHHbIE B
pasa. 3.

103. IloxnroToBKa K aHAJH3Y

10.3.1. IIpuezorosrenue ocobo 4uUCTO20 PACTBOPA COASAHOL KUCAOTHL

ConsinyI0 KHCJIOTY, CBOOOAHYIO OT IpHMecel, MOJAyYal0T METOAOM
HachieHHs. s 3TOro B 3KCHKATOp (WMJM APYroji repMeTHYHHH CO-
Cyl) 3aJMBAIOT KOHIEHTPUPOBAHHYIO COJIAHYIO KHCJOTY, 3aTeM Ha moj-
CTaBKy TMOMENIaloT CTaKaH H3 NOJHITHIeHa, (ropomjacra, HamoJHEH-
HBI OuaucTHaaupoBaHHOK BoAoH. CooTHolleHHe OOGBEMOB BOAHW H
. KHCJOTH JOJIKHO OHTh 1:6. DKCHKATOD NJIOTHO 3aKPHBAIOT NPUILIH-
tpoBanno#l Kpoimiko#. YUepes 4—5 auneli mosydeHHbii pacTBOp COJd-
HOJi KHCJOTH C MOJsipHON KoHueHTpauuei 10 Mosbn/nm® camBaloT H3
TIOJIHSTHJIEHOBOTO CTaKAHA B NMOJHITHJAEHOBYIO K0abOy. M3 storo pacr-
BOpa rOTOBSAT PACTBOP COJNAHON KHCJOTHL, ¢ MOJAPDHOH KOHUEeHTpanued
0,1 Moab/am®, pasa atoro 10 cM® mepeHOCAT B MOJAHITHIEHOBYIO KOJOY
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BMectuMocTbio 1000 cM3 mo MeTKH, HOBOAAT GHAMCTH/IAPOBAHHON BO-
nof # mepeMeiluBaoT. . ' o

10.3.2. IIpueorosaenue pacrscpa ocobo uiCTO20 AMMUAKA

AMMHAK BOJHBIE TOTOBAT METOAOM HachieHHs (m. 10.3.1).

10.3.3. ITpuzorosaenue 0cob60 4UCTOL Q30THOMH KUCAOT6L

As0mHYI0 KHMCIOTY 0cO60 UHCTYIO IOJYYalOT B npuope Aas mepe-
roukH THna I1K B cooTBeTCTBHH ¢ HHCTPYKUHEH K MpUGODY.

10.3.4. IIpuzorosrenue cTandapTHoLx pacT8opos HATPUS,

I MpUTOTOB/IEHHS] PacTBOPA HCIOJB3YIOT HATPHSA XJIOPHI ABAXK-
ALl IePEKPHCTANIH30BAHHbBIH H BBICYIISHHBIH MO MMOCTOSTHHON MacChl MpH
TeMmneparype 105—110°C. ’

Pacrsop A: maBecky xJopuia HaTpus Maccoii 2,5421 r momemaior
B MepHy0 Kosiby BMectumoctbio 1000 cm®, npuausamor 200—300 cm3
GUAMCTUIIHPOBAHHON BOJLI H IlePEMEIUHBAIOT A0 PACTBOPEHHS HaBec-
KH. : : .

Pa36aBsigioT BOZOI 10 METKH H NEPEMEIUHBAIOT.

I cm? pactBopa A coxepxur 0,001 r Harpus.

‘PactBop B: amukBorHyo yacth 10 c¢M® pacTBopa A momemnaior B
MepHyo Koa6y BMectumocTbio 500 cm®, pazbaBasior A0 MeTKH GHAHC-
THJIJIHDOBAHHOH BONOH H MepeMelIHBaloT.

1 cm?® pacrBopa B cozepxur 0,00002 r narpus.

Pacteop B: aankBoTHyio uacts 25 cM® pactBopa B momemaror B
MepHYI0 K00y BMecTHMOCTbI0 500 cM?, pa3baBasdOT A0 MeTKH GHAH-
CTH/JIMPOBAHHOKN BOROH W NepeMEelIHBAIOT.

1 cm® pacreopa B comepaxur 0,000001 r natpus.

Pacteopn A, B, B xpaHAT B 3aKpHTON HOJHU3THIEHOBOH IOCYAE.

10.3.5. ITpueorosrenue cTandapTHOLX PACTEOPOS KAAUA

Ilnst IpHrOTOBJIEHHA PAcTBOPA HCHOMbL3YIOT KaJHs XJOPHA, ABaX-
Ibl NEPEKPHUCTANIM30BAHHLI H BBEICYLIEHHEI# N0 NOCTOSHHOH  MAcCH
npu 105—110°C.

Pacrop A: naBecky xqopuna Kajus maccoit 1,9080 r nomemraior
B MepHYI0 KoJ0y BMecrumocTbic 1000 cm®, npuamparor 200—300 cm?
JUCTH/JIHPDOBAHHON BOABI H INEPEeMEUIHBAIOT A0 PACTBOPEHHS] HaBeC-
KH. Pas6aBasioT GHAMCTHIIHNPOBAHHOR BOAOH N0 METKM M BHOBb mepe-
MEILNBAIOT,

1 cm® pactBopa comepxkur 0,001 r kauus.

Pacteop B: aamkBoTHyo uacte 10 cM® pacrBopa A nomemawmr B
MepHYy10 Koaly BmecTHMOCTbI0 100 cMm®, pa3GaBasiorT GHIAHCTHIIKDO-
BAHHOH BOJAOH IO METKH ¥ NepPeMeNIuBaloT.

1 cm? pactBopa B coxepxur 0,0001 r kanus.

Pacreop B: amukBoTHyio yacte 10 cm® pactBopa B momemiaror B
MepHyio Koa0y BMecTHMOCTbIO 100 ©M3, pasGaBasioT BOLOH X0 METKH
(6GHONCTHANHPOBAHHON) H MEepPeMellHBAIOT.

I cm® pactBopa B comepxut 0,00001 r xanus.
~ PactBopr A, B, B xpaHST B NOJHITUIEHOBOH TOCYE.

e
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10.3.6. ITpueorosaenue cTandaprHeix pacteopos Kasbyus

PacrBop A: naBecky kapGonara xaabuusi 1,249 r,  BbICYHICHHOrO
npn 100—105°C po nocroaHHO#t Macchl, TNOMEUAOT B CTAKaH, HAJH-
BaloT 50 ¢M® AHCTUANHPOBAHHOH BOAH U A06ABISIOT IO KamiIAM COJsA-

- HyIO KHCJOTY J0 moJiHoro pacrsopenss. Ilocae pacrBopeHus noayues-
HBEI DacTBOp mepeHOCAT B MEpPHYI0 Koaby BMectumoctbio 1000 cm?,
PasbaBaAoT AHCTHANEPOBAHHON BOJOH A0 METKHM M NepPeMeliHBaloT,

I cm® pactBopa A copepxut 0,0005 r kaabuus.

Pacreop B: anukBoTHywo uacts 20 c¢m® pactBopa A momelaiorT B
MepHYI KoJiby BmecTHMoOCTbIO 500 cM®. Pas6aBiasior 10 MeTKH pacT-
BOPOM COJIIHOM KHCJIOTHI MOJAPHOK Kouuenrpamuu 0,1 moap/am® u .
HepeMellUBaIoT.

1 cm® pactBopa B copepxkur 0,00002 r xanbuusi. PacrBopel A
b xpaHAT B 3aKPHITOH NOJHITHICHOBOH NOCYAE.

10.3.7. Ilpueorosaenue cTanGaAPTHOLY PACTBOPOS MALHUS

PactBop A: npesBapuTenbHO OKCHA MAarHMs IIPOKAJIUBAIOT  OpH
600—900°C no mocrosiHHOfi Macchl. HaBecKy okcHia Maruus maccod
1,658 r pacropsior B 40 cm® coasinoit kucaorw (1:1) “HCl (oc.u.).
3areM pacTBOp pas3baBIAT AUCTH/IJIHPOBAHHONR BOJOR A0 METKH B
MepHO¥ konbe BMecTuMocThio 1000 cm?.

1 cm® pacrBopa A coaepxur 0,001 r maruus.

Pactsop b: anuxBoTHyi uacts 10 cm® pacrtBopa A nomemiaior B
MepHyio Kouby BMectuMocTeio 500 cm®, pasbaBisioT A0 METKH pacT-
BOPOM COJITHOH KHCJOTH MOJAPHOH KoHUenTpanuu 0,1 moas/aM® u
nepeMelHBAIOT. : ~

1 cm?® pacreopa B conepxut 0,00002 r maraus.

Pacteop B: amukBotHylo wacts 10 cM3 pactsopa B momemaior B
MepHy1o K0s16y BMecTuMOCThIO 100 eM3. PasGaBasiior 10 METKM pacTBO-
POM CONAAHOH KHCJAOTHL.

1 cm® pactBopa B comepxur 0,000002 r marsus.

Pacrsoput A, B, B xpaHsiT B 3aKpPHTOH NOJHITHIEHOBON TOCy/e.

10.3.8. ArtomHO-a6COPOUHOHHBIE CHEKTPOPOTOMETP NOArOTABAHBA-
10T K paboTe B COOTBETCTBUH'C HHCTPYKIHEH.

10.3.9. Ouucrxa eopearu

Iepen paboToll YUCTAT LIeNb IOPENKH CMEChIO aleToHa ¢ 3THJO-
BuiM cnuproMm (1:1). Ha oxny oumcrky TpeGyercs 50 cm3® 3Toit cMecH.

104. IlpoBenenune anaausa .

10.4.1. B 3aBHCHMOCTH OT MacCCOBOH AOJIH ONpPEACASEMBIX 3JEMEH-
ToB 0epyT HaBeCKH aHaJH3HDYEMBIX NPO6 B COOTBETCTBHH ¢ Taba, 12.

ITpu macce naBecok 1,0—1,5 r B3BewnBanne NPOBOAAT C TOUHOCTHIO
0,081 r u npu macce 0,2—0,8 r — ¢ rounoctsio 0,0002

10.4.1.1, Pacrsopenue npo6 merarruieckozo mosuboena

MepByiii cnoco6

Hagecky nopomka (cTpyXKH) MOAHGAEHA NOMEINAKT BO (GTOPO-
NJaCTOBBIH (MOJIM3TH/ICHOBBIA, KBapUeBHIf) cTakan (THrenb), po6as-
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JsT 15 cM> 6uaucTuIEPOBAHHON BOAbL, 3aTeM 20 cM® nepoKkcHAa BO-
zopona u 10 cM® pacTBOpa CONAHOM KHCAOTH MOJAPHON KOHIEHTpA-
nuu 0,1 moap/am3. Tlocne okoHYaHus GypHOH peaKUMH CTaKaH C IPO-
B0t noporpesaioT npH cjnalom HarpeBe L0 NMOJIHOTO PacTBOpeHHA, 3a-
TEM NOCJIe OXMaXKAEHHUS PACTBOP NEPEHOCAT B MEPHBIE KOJObI BMECTH-
mMocTbio 100 cm®, pa36aBasioT 10 METKH OHAMCTHIAIHPOBAHHONK BOJOY M
nepeMelIMBAKT. [lapannenbHo BeAYT KOHTPOJIbHBIE OHBITHL B COOTBET-
CTBHH ¢ Tabu. 12,

Bropoit cnoco6 .

HaBecky nopomka (cTpyxku) moaubieHa HOMeIalOT B KBapue-
BHle cTakaubl (THram), nRobasjasiot 15 cm® (upu nasecke 0,8—1,5 r)
uin 10 cm® (npu maBecke 0,2—0,8 r) cO/ISTHOH KHCJIOTH, 3aTeM OCTO-
POXHO HEGOJBIIHMM NOPUHAMH AOGABJSIOT a30THYX KucaI0Ty 5 cm®
(npu nasecke 0,8—1,5 r) uiu 3 cm® (npu nasecke 0,2—0,8 r). ITocae
OKOHYaHUsA OypHOH peaKUHH CTakaH (THre/ib) NOAOTPEBAIOT MPH cjaa-
6oM HarpeBe IO TOJHOTO PAaCTBOPEHHS, 3aTeM BHIIAPHBANOT JOCYyXa.
Cyxoi#t ocratok pacrtBopsor B b cm® HCI npu naBecke 0,8—1,5 r uau
B 3 ¢m® HC! npu nasecke 0,2—0,8 r, nogorpesas npu caabom Harpe-
Be, NPeNBapUTEIbHO HAKPHIB CTaKaH (ropomiactoBoli xpmuixko#. Ilo
OXJIaXKJEHHU IOJYUeHHOro pacTBopa jobasasior 20 cm® GuamcTHANR-
POBAHHOH BOXAH, NEPEHOCAT PACTBOP B MEPHbIE NOJHITHJIEHOBHE KO-
661 BmectuMocthbio 100 cM® um nepememmusaior. [Tapannenbno  BedyT
KOHTDOJIbHHIE ONBITH B COOTBETCTBHH ¢ Talbu. 12. i

10.4.1.2. Pacreopenue napamosuboara amMmoHus

Tepsriit cnocod

Hasecky nomenjanoTr Bo $TOponaacroBuil (IOJUSTUACHOBLI, KBap-
neBHi) crakan BmecTHMOcThi0 80—100 cm®, noGasasior 20 cm?® Ou-
JAHUCTHIAHPOBaHHO BoAHL, 20 cM3 nepokcuia BoRopoaa, 10 em® consnofi
KHCJIOTH MOJsApHON Koruedrpauuu 0,1 mosas/am3, nmomorpesaioTr 10
[IOJIHOTO PACTBOPEHHS M HOCJe OXJNaXXAEeHHsi PACTBOD NIEPEHOCAT B
MepHble KOMIGH BMectuMocThI0 100 cm3, moBoaar A0 MeTKH OHAMCTHI-
JMPOBaHHO# BOJAOH u mepeMelunBaior. IlapannensHo BeAYT KOHTPOJIb-
HBIE ONBITH B COOTBETCTBHH C Tabu. 12.

Bropoji cnoco6

Hagecky moMemiaroT Bo (GTOPONIACTOBHIA (NOJHSTH/ICHOBBIH, KBAD-
LeBHt) cTakaH, AoGasasior 25 cm® GUAMCTHAIHPOBAHHON BOAB M HA-
IPEBAIOT [0 MOJIHOTO PacTBOPeHHs. 3aTeM DAacTBOD IEePEHOCAT B Mep-
HBle KOMOH BMecTuMocTbI0 100 cM3, ROBOAAT KO MeTKM PAaCTBOPOM CO-
JISTHOY KHCJOTH MOJsIpHOS KonuenTpauuu 0,1 mosap/AM® u mepeMeluu-
BaloT.

10.4.1.3. Pacrsoperue npob oxcuda moruboena
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Hepaoiii cnoco6

Hapecky mopoika noMeuiaioT Bo (GTOPONJIACTOBHHA (MOIH3THIEHO- '
BbIfi, KBapleBbH) cTakaH (TArenn), nobasaswr 15 cM® GHAUCTHIAH<
poBaHHO} BOAH M 15 cM® aMMHaKa M NPOBOASAT PACTBOPEHHE NPH CJa-
60M HarpeBe. PacTBOp OCTODPOXKHO BHITADMBAIOT NPH OUEHb C/laGOM
Harpeee (Jyulle Ha BolsHON GaHe) o BJaXKHBHX coJefl. 3areMm moC-
tynaror xak B n. 10.4.1.2 no nepsomy crnoco6y pacrBopenus. Ilapad-
JIeJIbHO BEAYT KOHTPOJIbHBIE ONLITHL B COOTBETCTBHH ¢ Taba. 12.

. Bropoii cnoco6

Ilpu macce HaBecku Ao 0,8 r MOXXHO NPUMEHATH KHUCJAOTHOE PacTBO-
penye. HaBecky noMelnaroT B KBapueBhIll cTaKaH, 400aBaIAOT b cM® co-
JIFHOH KMCJIOTHI, HAKPHIBAIOT CT4KaH YAaCOBBIM CTEKJIOM H HarpeBaioT
npu ¢jJa6oM HarpeBe A0 NOJHOTO PaCTBOPEHHA. 3aTeM.IOCTIe OXJIaXK-
JleHHd PacTBOP NepPeHoCsaT B MepHble KoaOnl BMecTuMocThio 100 cMm?, no-
BOJAAT PACTBOD A0 METKH GHAHCTHIIHPOBAHHON BOLON U NepeMeLlEBaloT,
IlapannensHo BeAYT KOHTPOJIbHBIE ONLITHL B COOTBETCTBHH ¢ Taba. 12.

10.4.2. [Tpueorosaenue epadyupodoynsix pacreopos Ois Kaiud-
posku npubopos no onpedesenHolM IAeMEHTAM

It uaMepeHusi MaCCOBBIX J0Jel aHaJU3HPYyEMBIX PAcTBOPOB IPO6
FOTOBST TPH TPaAyHPOBOUYHEIX pacTBopa. B MepHBIEe NOJHITH/ECHOBHIE
Kosa6u BMecTHMOcThIO 100 ¢M® B cooTBercTBHH ¢ TabJa. 13 BBOAAT on-
pedeneHHble o6beMbl cTaHAapTHHX pacTBopoB (B, B) onpenensiembix
3JEeMEHTOB M JAOBOAST 00bEM pPacTBOPOB B KoJaOax A0 METKH PacTBO-
POM COJISIHOH KHCJOTHI MOJsipHO# KoHueHtpauun 0,1 moab/amé.

- Tabauua 13

Marnuit - l Hartpuit |

.- Kanuit ] Kanbuuit
5823 - & ; & ; & ; g
€8xy | & S:88 |_E | 8:828 (B | 2:8B8 .3 | g:82
G888 | 88% | ZoBd |85% | Josf (8d% | S [8E% | fefd-
0,01 — — 1 B — - — —
0,02 1 B — — | = — - —
0,05 2,5 B 5 B — — | — — .
0,08 4 B — — | - — | =] . =
0,1 5 B |10 B 1 B 05| "B
02 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 B 5 B 10 B 5 B

B cayuasx pactTBopeHHst Ipob ¢ HCNOJb30BaHHEM TIEPOKCHIA BOAO-
polia TPaAyHPOBOUHEIE PAacTBOPH TOTOBAT ¢ A0GaBJeHHEM 200 cm?® ne-
pokcupa Bopopoxa H 10 cm3® pacTBopa COJISHOi KHCJOTEI MOJSDHOH
xornentpanuu 0,1 Moab/aAm®. -
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10.4.3. H3meperue aHAAUTUHECKUX CULRAAO8

Hsmepsitor BeaHuHHy abcopOuuu (KOHIEHTPAUHH) ONpelesieMblX
3JIEMEHTOB B YCJIOBHAX, nNpuBefeHHbXx B Taba. 14. Flpun stom cuadana
IPOBOAAT KaanGpoBKy npuGopa To ompeneiseMOMy 3JEMEHTY, mocJe-
HOBaTeJbHO PACTblIfs B INIaMsi HYJeBOH PacTBOP: PacTBOP COJNAHOM
KHMCJIOTH MOJISIpHO#A KoHueHTpanuu 0,1 mosap/am® uiam pacTBop, nmpH-
roroBaeHubl cMemendneM 20 cM® mepokcuia Boxopoda, 10 cm3 pacr-
Bopa HCl (oc. w.) 1 70 cM® GHAHCTHIIHPOBAHHOM BOAH (B cayuae
HCNOJAb30BAHUHSA TPafyHPOBOYHBIX PacTBOPOB, IPHIOTOBJACHHBIX aHa-
JIOTHYHBIM CTIOCOGOM), 3aTeM TPH TFPajyHpPOBOYHHX PaAcTBOPa, BBOAA
HX B IJaMs B NOPSAKE BO3DaCTAHHs KOHUEHTPauui. 3areM pacmblis-
JOT B IiaMsi CHAYAJa DPACTBOPH KOHTPOJBLHOI'O ONBITA, IOTOM AHAJHM3H-
pyeMble pacTBOPH M H3MepSioT KoHUeHTpauuio (abcopbuuio) ompene-
JIIEMOTO JIEMEHTA.

TaGauua 14

Tlopaua rasa, Krjcm® = | P
gggﬁg‘f"' B%;‘}:;’ E :— XapaKTepHC THKH K%%‘:{a gﬂ
s - H ] \
smewont | wa | POVRIGEE INEE | 5 ropent e
Bozayx
Marnnit 285,2 1,6 0,2 {2,6 |Iopenka ¢ amuHo# wienu Ects
10 cm
. Boszayx To xe Her
Hatputi | 589 1.6 0,25 0,4
Bozayx
Kanui 766,5 1,6 04 12,6 BricoxoTemmnepatTypHas Her
ropeJjka ¢ AJHHOH LleJH
. 5cm
3akuco
azora N.O :
Kanvuuit | 4227 1,6 0,25 {2,6 To ke - Her

IpuMeuanue Bbicotra ropenku Bo Bcex cayyasx 7,5 MM.

10.5. O6paGoTka pe3yabTaToB
BuluHceHUe Pe3y/bTaTOB aHAJH3a
MaccoBuie foaH onpelenaseMoro aneMmenta (X) B TmpOUEHTax Bbl-
YUCIAOTCA o Popmyne
’ ’ (C—Cxoa)-V-100 9%
X= m-106 ' o
rpe C — MaccoBash KOHIEHTpalHsi ONPENesisieMOro dJeMEeHTa B aHa-
JH3HPYEMOM DPacTBOpe, MKr/cM?;
Cxos— MaccoBasi KOHIEHTPALHs ONPENE/SEMOr0o 3JEMEHTa B XO-
JOCTOM pacrBope, MKr/cm® (B ciydyae HECKOJBKHX IapaJ-
JeNbHBEIX XOJOCTHIX ONLITOB 3Ta BeJAHYHHA ycpefHfAeTCd);
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V — o6beM aHaJH3HPYEMOTro pPacTBopa, cM3;
m — Macca HaBeCKM, I. - .
- 3HaueHHS OTHOCHTEJbHbIX CTAHAADPTHBHIX OTKJIOHEHHH XAJA AManaso-
HOB MAacCCOBHIX JoJieil ONpeAeNsieMbiX 3JIEMEHTOB NpHBeleHH B Tabi. 15.

Ta6auiua 15
OTHOCHTENLHOZ CTAHZAPTHOC OTKJIOHEHHE T '
Juanason onpepenseMsix T
MACCOBLIX A0JeH 3/10MEHTOB, i
% Mg Na ’ K Ca
1.10-5—-5.10-5 0,35 C - —_ —
5.-10—5—8:10-5 0,20 0,30 — —
8.10-5—1.10—* 0.15 0,25 0,25 -
1-10—4—5-10-4 0,10 0,20 0,2 0,15
5.10—4—1.10-3 0,05 0,1 0,1 0,1
1-10—-3—5.10-3 - 0,02 0,05 0,07 0,05
5.10-3—:1.10-2 — 0,03 0,04 0,04
1.10-2—5.10-2 — — 0,01 —_

IIPHJIOKEHHE 1
O6ssareasroe |

NIPUTOTOBJIEHHE CTAHJAPTHBIX OBPABU.OE

Ilns aHaan3a MOJHOAEHA U €ro COeIHHEHHH HCNOMbL3YIOT roCyAapCTBEHHHE CTaH~
naprase obpasun (I'CO), cocTosmue H3 TOJOBHOH CMeCH H pas6aBuTess, H3OTOB-
JICHHHe H aTTecToBaHHbie BCECOIO3HHM HAYYHO-HCCAELOBATENbCKHM HeHTpoM [ocy-
LapCTBeHHOM cayxOs cTaHAapTHHX obpasuos (BHHIICCO): ICO Ne 25—T70
(nns aHanusa monubuena ma Al, Ca, Mg, As, Co, Cu, Cr, Fe, Mn, Ni, Si, Zn, Bi,
Cd, Sn, Sb, Pb), TCO Ne 2670 (ans aHaiusa mMojuGreHa ma Hf, Ta, Ti, Zn, Nb)
n TCO Ne 28—70 (ansi amanmsa monubzesa Ha Al, Ca, Fe, Mg, Ni, Mn, Na, Si)
HIH OTpacieBble cTaHzapThele obpasum (OCO), WM cTaHAapTHHE o6pasusr npen-
npustufi (COII), npHroToB/eHHbE O HHXKENPHBENEHHOH CXeMe pacuera.

KonuuecTBeHHHIT COCTaB 3JEMEHTOB-METAJJIOB B TOJOBHOA CMECH CTaHAapTHHIX
o6pasuoB npuseieH B Taba. 16.

Ta6auua 16

Maccopast foas 3ne-

Homep * MEHTOB B ['O/IOBHON
C OnpepensieMbie 3JTeMeH Tbl CMECH 1O OTHOLIGHHIO

K CyMMQ 3/1@MeHTOB
MeTanos, % -

1 Al, Ca, Mg, As, Co, Cu, Cr, Fe, Mn, Ni, Si, Zn, 1,00 '
Bi, Cd, Pb, Sb, Sn 0,25
2 Hi, Nb, Ta, Ti, Zr 5,00
3 Al, Ca, Fe, Mg, Ni, Mn, Na, Si 2,00
4 w v 4,00
5 Si, Zn, Mn 2,00
Fe, Al, Ca’ 1,00
Ni, Mg, As 0,5
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Pacuernie naHHHE TroMOBHOA cMecH Aaf npuroToBaexus CO npep.craaueuu B

T2 6a. 17--20.

Tabauna 17
Pacdernniil coctaB ronosHofi cMecu crangaptHoro o6pasua M 1 gas

ONpEAC/ICHHA COMCPIKAHHS IKeJe3a, MapraHia, aNOMHHHS, KajAblUMS, MACHHA,
MbIIibAKA, MeAN, K0GaabTa, XPOMA, UHMHKA, HHKEAN, KDEMHHS, BHCMYTa,

KajM¥us, 0J0Ba, CypbMBt ¥ CBHHUZ

3ananHoe Ko- | KouHuecTso
JHYecTsO OKCHAOB HE
XHMAYCCKAS K%i%’?:que‘.ﬁﬂT npamMeceit (B | 100 r rosopdon
HauMeHnobange dopmyna OKCHAA HA pacuere Ha cMecH (B pac-
peakTHBa METALT MeTasagec - 4eTe HA Me-
Ku#l obpasen), | TALIHIECKHR
R ofpaaen), r
Oxcua Moau6aena MoO; 0,6665_ 86,75 130,1575
OKcHJI xene3a 903 0,6994 1,00 1,4298
OKeup anoMHHRA ‘Aly03 0,5293 1,00 1,8893
Oxeup Mapratua MnQ, 0,6319 1,00 1,5825
OKCHE Kanbuus CaO 0,7147 1,00 1,3992
OKcHA Maruus MgO ‘06030 1,00 1,6584
OKeng MuIIbKa As,03 0,7574 1,00 1,3203
Okcup Meau CuO 0,7989 1,00 1,2517
Oxcup KoGanabTa Coy04 0,7106 1,00 1,4073
Oxcuzn xpoMa Cry0; 0 6842 1,00 1,4616
OKcHA, IHHKa ZnO 0,8034 v 1,00 1,2447
OKcHJ HHKeas NiyOs 0,7098 " 1,00 1,4088
OKcHI, KpeMHHS SiO, 0,4674 1,00 2,1395
OxkcHi BHCMYTa Bi0s 0,8970 0,25 0,2787
OKcH, KaaMusg Cdo. 0,8754 0,25 0,2856
OKcup, oJioBa SnO 0,8812 0,25 0,2837
OKCHJI, CYypBMH Sby0s 07527 0,25 0,3321
OKcHJ, CBHHIA PbO 0,9283 0,25 0,2693
100,00 149,7999
Ta6auuma 18

PacueTHBlit €OCTaB FONOBHOK CMECH CTAHAAPTHOrO o6pasua pas

onpenedenus rapuusg, HHOOMS, TAHTANA, THTAHA H LUHPKOHHSA

: 3agantoe ‘| Kommuecrso
. KOJIH4eCTBO OKCHIOB Ha
Haumenosanse KumuecKasn K°;é%i’§'§g§? “ggg‘fgzﬁ ® 1$e“‘:;°(’;°%‘£‘_‘
peaxrhpa tbopuyna °‘§,§"T§inﬂa META/IHYEC- | 4eT¢ HA Me-
: kit obpasen),| ramiuweckuit
r . obpaseu), r
OxcHp MosnGaeHa MoQO; 0,6665 75,0 112,5281
Oxkcun radrusa HiO, 0,8480 5,0 5,8962
Oxcun Huobus Nb,O5 0,6990 50 7,1531
OxcHj TanTana Tay0s 0,8190 5,0 6,1050
Oxcua THTaHa - TiO, 0,5995 5,0 8,3403
OKcHJ IHPKOHHS Zn0, 0,7403 . 5,0 6,7540
100,0 146,7767
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COmEpKAHHA ¥Kede3a,

aNOMHHHS, KPEMHHS, Kanblus, MapraHua,

; Ta6anua 19
PacuerHniil COCTaB roJOBHOI CMeCH CTaHaapTHOro ofpasua AJf onpexeeHust

Marnus, HHUKead,

HATpHSA
3apagHoe Konkgecrso
KOJIH4YeCTBO OXKCHJIOB HA
Hanmeropaune Xumuieckas K::I?)e%ﬁg:m npumecet (5 {100 r roosHod
peaKkTHBa tGopmyna OKCHIa Ha pactieTe Ha | CMeCH (B pac-
MeTan MeTalsIHdec- | dere HA Mae-
gufi o6pazeu),| TannHueckHi
r obpaseu), r
OkcH MOJHGAeHa MoO; 0,6665 84,0 126,0315
Oxcun XKemesa Fe 0, 0,6994 2,0 2,8596
OKCHJI, aMIOMUHHSA Al,04 0,5293 20 ° 3,7786
OKCHAL KpeMHHS SiO, 0,4674 2,0 4,2790
OKCHI KaJblHs CaO 0,7147 2,0 2,7984
OxcHA Mapranua MnO, 0,6319 2,0 3,1650
OKcuj, Maruus MgO 0,6030 20 3,3167
OxcHul HHKeas Ni, O3 0,7098 2,0 2,8177
XJopuj HaTpHs NaCl 0,3934 2.0 5,0839
100,0 154,1304

J.IJ[H NPHTOTOBJNECHUA CO s TOJIOBHYIO CM€Ch MOXKHO BBOAMTH H JAPYrHe OKHC-
Hble CcOelNHHeHHs 3JeMeHTOB. B 3tom cayyae HeoOGxonuMO TIPON3BECTH COOTBETCTBY~

IOIMA nepecyer. -

KpeMHuA, MapraHiia, HHHKa, XeJe3a,

TaGanna 20
PacueTBuii cCOCTAB TONOBHOH CMECH CTaHAapTHOro oGpasua Ne 5 AJg onpejeseHust

aNIOMHUHHA, KaJbllHA, HHKEAA, MBIIbAKA H

Markus
3apadHoe KoadyecrBO
KOJIHYSCTBO OKCHJO0B Ha
Haumenoanue Xnmuueckas K%Z%??q“eur? “g:gfgfg NS taeon (5
peakTasa opuyaa o;{:x;xg:ﬂﬂa MeTa/JIAYeC- |pacueTe Ha Me=
kuit o6pasen),| TamHYecKu#
r ofpaseln), r
OxcHz MoaubxeHa MoO; 0,6665 89,50 134,2836
OxXCHA KpeMHHSA SiO, 0,4674 2,00 4,2790

" Okcua Mapranua MnQO, 0,6319 2,00 3,1651
OKCcHE 1IHHKa ZnO 0,8034 2,00 2,4894
Okcupn xkeaesa - FeyOy 0,6994 1,00 1 429&

. OkcHp aMmOMKEHHS As;0, 0,5293 1,00 1818‘93
Oxcupt Kanbuus Ca0 0, 7147 1,00 1,3992
Oxecun HHKeas NiO3 0, 7098 0,50 . 0,7044
OKcHul MBIIIbSKA As.O3 0,7574 0,50 0,6602
OKcHA MarHus MgO 0,6030 0,50 0,8292

100,0 151,1292
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TonoBHy0 cMech CTaHZApTHHX OOpa3llOB rOTOBAT NepeMeIIHBaHHEM OKCHAOB (O
COMPTOM B TeueHHe 2 4 ¢ NOCJAEAYIOLHM BHICYLIHBAHHEM IPH TeMmepaType 70—
—80°C B TeyenHe | 4, 3aTéM MOBTOPHO TepEMELIMBAIOT B' TEYeHHE ] Y H OKOHYa-
Te/IbHO NOACYWHBAKT TIPH TeMnepaType (105£5)°C B cymnsibHOM WKady WIH TOR
nHdpaxpacHoit JamMnod.

KomnuecTBo cnupTa, pacXoiyeMoro /:um npurotoBaesns 15 r CO, — 50—60 cmd,

. Konngectso MeTansoB B 1 T TOJOBHOA CMECH, KOTOPOE HCHOAb3YeTCS B Hafb-
Hefimnx pacyerax CO, npuBeseHo B Taba. 21.

Tabanua 21

Pacxoj, peaxTHBOB HA NPHTOTOBAE-
Homep _nue 100 T npuMecelt ronosrofl cme- | Konwuectso meraiop | KOMHMCCTEQ MeTALIOR
CcO CH B pacyeTe Ha METaJHgecKHA B ro10BHOH CMeCH, T 8 1 r ronosuoR,
obpasen, r . cMacH, T
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 6_517

PeaynabtaTsl pacuetroB KoMimiiekToB CO ¢ pasAMYHEIMH MacCOBHIMH JOJIAMY TPH-
Meceil npuBenensl B Tabiu. 22-—26.

TTpu HeOGXOAMMOCTH MOXKHO H3MEHHTh KpaTHOCTb pasGasnenus CO.

Tlpusep pacuera CO Ne 3—1.

H3 Ttabua. 21 ciaelyeT, 4To 1 T roJOBHOH CMecH ¥ CO Ne 3 conepxur 0,6488 r
MeraJa,

Crangapranfi obpasen Ne 3—I (TaGJx 24) nosydaloT pasfaBierueM rooBHOR
CMeCH OKCHioM MosnGgera B 8 pas.

Bepyr HaBecky rosioBHoil cMecd 1,5 r. Haxonm' KOJHUECTBO MeTaJna, CopepHxa-
meecs B-1,5 © roJOBHONH CMecH, H3 caenyoimel NPONOPUYH:

1 r ronoBHo# cMecH copepxut 0,6488 r Meradanos;

1,5 r rosioBHOM CMeCH COJAEepKHT X I MeTaJsoB

1,5.0,6488
X— —’—1-'6— =0,9722 .

. Haos toro, urtobnl pas6aBute 0,9732 r wmeraanoB B 8 pa3s OKCHAOM MOJHG-
IeHa, Heo6XoauMO B3ATb MojaubaeHa 0,9732.7==6,8124 r, a Tak kak pa3GaBHTeseM
SABJAETCA OKCHA Moau6GaeHa, TO ero Heoéxozumo B3ATh

6,8124
00,6665

Jas yToOuHeHHsT MaccoBOil 10MH 24eMeHTOB ¢ KoMmijeKkTax CO  Heo6Xx0LHMO
BBOJHTb NIOTPABKH.

TlonpaBka, yunTHBaOmiass MaccoBHe ROJH OCHOBHOrO BeLIeCTBa B DeaKkTHBe.
Hanpumep: u3 taba, 17 BHAHO, Y4TO JJs IPHIOTOBJEHHS TovIoBHOH cMecH CO Ne |
coxepxameit | % amoMHHEA, Heo6XozuMmo B3aTh 1,8893 r 100 %-noro oxcuma amo-
mHHHA. Ho B nacnopre K JAaHHOMY peaKTHBY YKa3aHO, YTO B HeM - COAEpPKHICA
97,9 % oKcHAZa aNOMHHHS, C1€10BaTeNbHO TOJOBHAs cMech OyZeT  coAepkaTb He
1,0 %, a 0,979 %.

Heo6x0auMo Take YYHTHIBATb, YTO HEKOTOPHE 3JEMEHTH on,n.m B DPEaKTHB
He B BHJE OJHOrO OKCHAA3, a B BHJE CYMMBl OKCHJOB,

Has nonpaexu Heoéxommo TOYHO 3HAThb COAEPIKAHHE OCHOBHOTO 3JIeMeHTa B
peakTHBe, K TakHM peaKTHBaM OTHOCATCS OKCHAB ’Kejde3a, Mapradiia, HHKeJs, Cypb-
MBI, .

=10,2212 r.

-
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TaGaununa 23

Pacuer KOMIJEXTa CTRHARPTHLIX 06Pasl0B, NPUrOTORACHHHX pasbaBiacHueM
rojioBHoil cmecn CO e 2

Macca naBeckH, T

KpatHocTk pa3basnesns

Maccosas zo-
Q T
§ | Snowerran N e O i
& pacuere Ha .
= MeTanaudec - Pa3Gaeu- ° §
= Kkuit o6pasel, | ronon:an Tedb- -
s % cMech OKCHA MO- b
ag 21 23 | "EOacHa g |21 |23
23 ! Nt, Nb, Ta, e
ﬁ'g Ti, Zr : E
2—1 0,50 1,5000 — —_ 13,7998 10 — —
22 0,10 — 2,4000 —_ 9,6209 — 5 —
23 0,06 — 1,5000 —_ 13,5294 — 10 —
2—4 0,01 — — 2,4000 9,6072 ~— — 5
2—-5 0,005 — — 1,2000 10,8081 — — 10
Opumeuanne, 1 r crangaprioro obpasua 2—1| co;xép}xm 0,6680 r meran-
JI0B; :
1r CO 2—3 comepxur 0,6670 r MeTamios.
TaGanuua 24
Pacyer xoMnjexra CTAHAAPTHLIX 06pPa3uoB, NPUrOTOBJICHHBX paszfaBieHuem
rososHoil cmecu CO N 3
Maccosan xo- Macca HaBeckd, T KpatHOCTb pasbasnenus
o A8 KaXAOro
|4 371eMEHTa B Crangaprssie CrasjapTHele
g pacuere Ha o6pa3uel 06 pa3upl
'& MeTanHdcc- 2
< KHil oBpazel, Pa3dasH- 8
) % Tonosuas Tenb— H
s cMech OKCH A o
:-% Al, Ca, Fe 3-1 g4 [Mombiein Z 3-1 | 3—4
g8 | Mg, Si, Ni, g
mg Na, Mn , e
3—1 0,25 1,5000 —_ — 10,2211 8 — —
3—2 0,0625 — 4,0000 —_ 11,9586 —_ 4 —
3—3 0,0312 — 2,0000 - 13,9517 — 8 —
3—4 0,0156 — 1,0000 —_ 14,9482 — 16 —
3—5 0,0078 —_— —_ 8,0000 7,9988 - — 2
3—6 0,0039 — — 4,0000 11,9982 — — 4
3—7 0,00195 — — 2,0000 13,9979 — 8
IlpuMeuanue, 1 r C'ravﬂnapmoro of6pasna 3—1 comepxur 0,6642> I MeTaj-
710B;

1 r craunaptHoro o6Gpasua 3—4 cogepxur 0,6664 r mMerannos,



C. 40 TrOCT 14316—91

Tabnuna 25
PacueT KOMMIEKTA CTAHAAPTHHX 06pa3i(0B, NPHroTOBACHHHIX pasfasaeHneM
" ronioBHo# cMecn CO N 4

E Macca HaBeCKH, T Kparuocrb
pasGaBnedds
Houep Maccosas goas 1
CTABRapT- Bonb(ppaMa B pac- - g
Horo . ;;::cl;:ﬁMgg;g: o GCrangapr- |Craiaapr- Pasgas-
ospasna | TGP | Oxonn . |hah odp noh o%pa- (Sonomeg | 4-1 | 43
sen 4—1 | seu 4—3 nena
4—1 4,00 0,5044 — —_ 14,4036 — —
4—2 1,00 — 2,5000 —_ 7,5484 4 —
4—3 0,50 — 2,0000 —_ 14,0903 8 —
4—4 0,25 — — 4,5000 4,5034 — 2
- 4-5 0,125 — S 2,3000 6,9052 —_ 4

Mpumeuanne. 1 r cranaapraoro ofpasua 4-—1 COXEPHKHT 0,6708 r MeTan-
JIOB;
1 r crampaptHoro obpasiua 4—3 coxepxur 0,6670 r Meransos.

Ta6muua 26
Pacuer KOMIJIEKTA CTaHAAPTHBIX 06pa3uoB, NPUroOTOBJCHHBIX pa3GaBaeHHEM
rosoBHO# cMecu CO Ne 5 :

B, | Macoomsn somxawaeco amar | Maccamemesn v oeTg s

=H yacku#l ofpasen, %

5% 5 5

a8 E, | CO | co |Pasbask | . 1CO|CO "

2o Si, Zn, | Fe, Al, | Ni, As, e [ 5-1 | 53 |TnOKHA 25 |5—t| 53

% g Mn ) Ca Mg Sz MOJIH O 1e: o3
51 | 020 | o010 | 005 [1,5000] — | — | 134028 | 10 | —|—
5—2 0,04 0,02 0,01 — 13,0000] — 11,9910 -— 51 —
5—3 0,02 0,01 0,005 — 11,5000} ~— 13,4899 — 10| —
5—4 0,01 0,005 0.0025 — -— |7,5000] 7,5000 — |-l 2
5—5 0,005 0,0025 0,0012 — — 13,7500} 11,2500 — 11— 4
5—6 0,0025 0,0012 0,0006 — — |1,8750} 13,1250 — — 8

Ilpumeuanne, | r craygapTHoro obpasuna 5—1 copepxur 0,6650 r meran-
710B.
1 r crangaprioro o6pasua 5—3 copepxut 0,6665 r Merasos.

Ilpu npurotopiennu Komniekta CO H3 TOJOBHOH CMeCH pa3faBieHHEM OKCHAOM
Monn6meHa Heo6XOJHMO BBECTH NONPAaBKY B KOHLEHTPAUMIO KAXKAOTO 3JEMeHTa 3a
cuet npuMecefl, BBOAUMHX ¢ pasGaphreneM. Hampumep: AJsi NPHrOTOBJEHHS CO Ne
3—1 6epyT 1,5 r roJosHol cMecH, 4TO cooTBeTcTByeT (,9732 r MeTajJoB H 10,2211
r pas6asutens (okcuga MosmbieHa, taba. 24). B nacnopre (cepTuduxaTte) Ha OK-
cun MouubieHa yKa3aHo, uTO KoHueHTpauust Al B pas6asutene 0,001 %.

Otciona Haxoxum KoauuectBo Al, comepxamerocs B 10,2211 r MoO;s n3 ciae-
Ay©Oliel NPOMOPUHH:
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100 r MoOj; coaepxkar 0,001 r Al
10,2211 r MoQ; comepxar X r Al

10,2211-0,001
X= ———1—6-6———— =0 0001 r.

HaxofuM KOJNHYeCTBO amoMuHus, BBOAHMOrO B C'ralmapmuu obpagen ¢ ronos-
HOM CMechlO, H3 IIPONOPLHK:

B 100 /o cozepxuTca 0,9732 r meTaanios, u3 Hux na gomo Al HPHXOAKTCR -
2,00 %, urto paBHo X r

0,9732.2,00 !
X= 10 =0,0195 r.

CaenoBatensio B CO Ne 3—1, IpHroTOBNIEHHOM H3 IOJIOBHOH CMECH, aTIOMHHUSA
BBeneno 0,01954-0,0001=0,0196 r yro cocrapaser we 2,00 %, a Beauunuy:

2,00 % —0,019 r;
X % —0,019 r;

2,000,019 _, 000
09,0195 — %

uB CO Ne 3—1 BBegeno ne 0,25 % Al a 2,103 %: 8 — 0,2513 %.
Kouuentpauuy npumeceit B paaﬁanme.ne TaKxKe MOMXKHO YTOUHHTb NIPH NOCTPOE-
HHH TPAadUKOB METOJOM <IOCAeAOBATEJbHHX NPUGAMIKEHRHY,

MPHJIOXKEHHE 2
Cnpasounoe

TAB.T{HILA BEJANYUH lg —1, COOTBETCTBYIOWUX H3MEPEHHBIM

1 o
3HAYEHHAM
. ) \
AS /I'lpnaenenﬂaﬂ m}x{e Taba. 27 CAYXHT AJs NepeBORa  M3MEPEHHbIX 3HAYEHHH ,
. n -
7 »a BeJHYHHB 1g Ty ‘
TaGauua colepKHUT pe3ysbTaTH pacuera no PopMyae

] AS
lg ,; =1g (10 ¥ —1).

dopMyay BHBOAAT CJAeLYIOIMIHM O6Pa3OM.

" OG6Go3HayuM CyMMapHYIO HHTEHCHBHOCTL JAMHHM BMecTe ¢ ¢doHoM uepesd [,ip, MH-
TeHCHBHOCTh (OoHA HOA MAKCHMYMOM JIHHHH B OTCYTCTBHH JHHHH — depe3d [¢. Tax
KaK Inpo=1Is+Ip, TO OTHOWIEHHE HHTEHCHUBHOCTH JHHHH I, X HHTEHCHBHOCTH ¢OHa
Iy onpenensieTca BHPaiKeHHEM

In IJH-Cb -
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Ecau ycaosus GoTorpadupoBanus chexTpa BHOpaHH TaK, YyT0 MoUepHeHHA. A:
uur ¢ Qorom [aie ¥ ‘DoHa B OTCyTCTBHM JAuHMM [ Aexar B 66JACTH HOPMAJIBHHIX
nouepHenuft, To ) :

Ay AS - :
Ig [d’ = v . 2)

tne AS — pasHocth fouépHéHmit JmHEM M $OHa, BHUHCAAEMAR HO dopMyne

AS= 7I+'¢—;Sq); o
¥ — $aKTop KOHTPACTHOCTH BOTONNACTHHKA:
Orciona, noaysysics Popmysiot (1), noaysaem
. N AS - ¢
In ( Iy +b ) v ‘
¥ — =g |- =1} =1g(10 ¥ —1), : 3y
g T g Tp v g ) (3)
Eciu & ciexipé pa3Gabureis CTaHRaPTHHX O6pasuoB OGHAPYKHBAeTCA AHANA-
THUeCKan JAMHHA NaHHOK NPHMECH, TO JJisi KODPEKTHDOBKH Ha 3arpA3HeHHs MOMHO
HPHAMEHUTD clepyIolilufi ¢noco6 pacuera.

i 1
Besinunity 1g 1; AJIf CTaHZAPTHHX 00pasloB BHYHCAAIOT Ho (opMyse’ ’
[ AS,  -AS,
Ig —1;—=1g(10v —107 ), (4)

e AS,;=S, .. o—Se. -
AS=S,,4—S¢ ,

Sx+pip — MOUEPHEHHE aHANUTHIECKOR JHHHH NpPHMeECH B CIOEKTPe CTaHJapTHOro

o6pasna; ; :
_ S¢ — mouepuenue Qoua; :
Spsp — MNOUEPHEHHE AHAJTHTHYECKOH JHHHH B ClekTpe pa3baBuTesns mpOGHL.

Huin ananusup.yemmx npo6 BeJHUHHB Ig*’" BHUHCAAIOT N0 QopMmyne (2) u
¢ 1p Iy pMy

TI0 TPANYyHPOBOYHOMY TpadHKy ONPeAE/SAIOT KOHIEHTDalUH. )
KoppekTupoBky cTaHfapTHHX OOpasuoB Ha 3arpssHeHne pa3GaBHTe]s MOXKHO

-KeNaTh, NPHOaBJAA_ KOHUEHTPAaUMH Pa3baBHTeNs, NPHBEeJEHHHE B MaclopTe CTaHAAp-

THHX 00pasuoB WM HafiflcHHBIE METOAOM IOC/HENOBaTeNbHBX NpHOAHKennil. B atom

: Ji
cysae BejuunHy Ig —7 - AAA CTAaHAAPTHHX 0GPasUOB BHUACASIOT 1o (opmyJe
1y y 1877 b \f

(2). Ecin cofepxaHue npuMecH B aHaNH3HPyeMoill mpole 3HAYHTE[bHO BHIXOAHT 3a
Apelesnbl CTaHAAPTHHX 06pa3loB, TO aHANH3HPYEMYI0 npo6y pa3baBiAOT THCTHIM
-pa3baBuTENEM ~— OKCHAOM MOJHOAEHa — IO YCMOTPEHHIO . aHAMMTHKA, [IpoBoasT
aHanM3 pa3bGaBieHHOR NPoOH M pasbaBuTeNss. 3aTeM AeNalOT pacier mo Gopmyae
(3) nau (4).
Hajinennyio XOHUEHTpALMIO NPHMECH YMHOXK2IOT Ha KPaTHOCTb Pa3GaB/eHHS. _
Tabnuna oxsatbiBaeT HamGoJee BakHHe [JIs NPAKTHKH aHAAHTHYECKON PaGOTH

A
BETHYHHH 7— ot 0,05 no 1,9.

AS
Tabauua oxBaTbiBaeT 3HaueHHs T or 0,06 10 0,99 u 3nauenns _'V—— oT
1,0 no 1,9. . :

. AS
PaccMoTpHM uwacTb TaGIHUH, OXBaTHBAKILYIO 3HAYEHHS 0’05<_Y_ <0,99,
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AS

B Goxose Tabinilsi HpHBEASHN 3HAUCHAS T—- 0,05, 6,06, 0,07. 099 €npaba
OT BEJIHUHHGL -%S_ B 3arojloBKax TaGuuusl Haméqd¥ann uuq)pu 0, 1,23 4,5,

. . AS : B
6, 7, 8, 9, o3nauyalollive TPeTHH Nocjae 3anATOR SHAK BEJAHYHHE! T . Mimes onpeng~

. AS -
JIEHHOe 3HaygHHe _Y— , Hanpmwep,-v— ==0,537, HaXORAT CTPOKY 053 céo’i-is‘e'ici'
BYIOIyI0O mepBHM [IBYM 3HAKaM moche 3anﬁ'roﬁ H B rpatde TaGauus non umppoﬂ
AS

YHTaeM COOTBETCTBYIOW(YIO BeJHUMHY lg—F— To =0,388, AganoruuHo AAS 'l
=0,143 B crpoke 0,14, B rpade tabauus mox uudppoii 3 uyuTaeM COOTBETCTBYIOINYIO -
Beqnuudy g —li' =1,591.
. AS
Yactb tabaunnl, OXBAaTHBAOILAA  BEJHYHHH T or 1,0 mo 1?9 NOCTPOEHH
ananorwmm:; SoﬁpasoM, C TOH JIHIHB pasgﬂueﬁ, 4YTO B NepBOjfi caeBa rpatde Tabauuu

BeJMUHHA —— H300paiKeHa ¢ ONHMM 3HAKOM mocje 3anfTofl, a undpu 0, 1, 2, 3

...9 B 3arojoBkax rpad Tabauib 03HAYAIOT BTOPOR HOCKE 3anfATOH 3HAK BeAMUHHBL

:?_—' Tak, uMes 3HaueHHs T =1,36, B cTpoke 1, 3 B rpade TabiHUH NOX LHD-
Iy

AS
Jdast Beawuns —— , MeHbmux ueM 0,301, xapakTepHCTHKa OTpHIATEJNbHA, YTO

OTMeueHO 3HAKOM MUHYC Haj xapakrtepuctukoit (1...).

i

Ja . y .
Tak kak lg 7 ¢ 10 paccMarpHBaeMasi TalJaHila MoxKeT OBITh NPHMeHeHa TaK-
o

In-Hb

, I, ,
K€ H AJS HAXOXKJACHHA BEAHYHH \lg'l_fb, COOTBETCTBYIOLUUX 3HAYECHHAM lg I

< KakuM OBl ctoco6oM OHH He GbUIH H3MEepEeHHL
B ToM cayuae, ecan $akTop KOHTPACTHOCTH He u3MeHsercs y==1, T0 BMeCTo
AS o

BeJIHYMHB = HOJB3YIOTCSi ToJbKO BendnunHofi AS. Ecau B 3ToM ciyuae uaMmepe-

Ha BeauynHa AS=0,674, To B ctpoke 0,67, B rpade nox uuoppoit 4 yurawor 0,571.
Cnenyer OTMETHTB, UTO HalifleHHasi TakuM o6pasoM Beauwuuna 0,571 npexcraBjseT

1" ,alg (10851,

Jast nocnpoeﬂﬂa XapaKTePHCTHYECKOH KPHBOH M pacyeTa TaGJ/HI HCIOMb3YETCS
neBﬂTmTynquaTuifl ocaabuTeNb.,

coboii He Ig-
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Ta6auua 27°

OTHO IIeHHe Beanugai norapudgmos OTHOIEHAH nHTeﬂcugﬂocm aHAJH THIECKRX

P83HOCTH noO- AHHERH MHETEHCHBHOCTH (oda [g—2-

YepHeHHs aHa- I

JHTHYSCKOH

JIMHHH K dak- -

TOPY KOHTpacT- |

RHOCTH doro- i i

mm“,mé%. 0 1 2 3 4 5 6 7 & | e
0,05  |1,086 [15096 (1,104 |i,113 [1,122 |T,130 (1,139 |T,147 |T,155 |T 163
0,06 1,171 {i,178 |1,186 |i,193 |i,201 |1,208 [i" 215 |, 222 |i",229 |T,236
0,07 11,243 11,249 {1,256 1,263 {1,269 {1,275 1,282 |1,288 [1,294 |i;,300
0,08 / |T,306 |1,312 [i,318 |T,323 |1,329 {1,335 {1,340 |1,346 1,351 |T,357
0,09- 1,262 |1:368 |1,373 {1,378 {1,383 1,388 |1,393 (1,398 (1,403 |T,408
0,10 1,413 [1,418 |1,423 |T,428 |1,432 |[,437 |1 442 [T ,446 |1 451 |[ 455
0,11 1,460 |T,464 1,469 |1,473 |1,477 (1,482 (1,486 |1,490 |T,494 |T,499
0,12 1,503 |T,507 1,511 IT,515 |1,519 ({1,523 (1,527 |83t [1,535 {1539
0,13 1,543 |1,547 |1,550 (1,554 1,558 |i,662¢(1,566 |1,569 [1,573 |T,577.
0,14 1,580 |T,584 1,587 |T,591 |1,595 |1,598 |1,602 (1,635 (1,609 [i,612
0,15 1,616 1,619 |1,622 |1,626 |i,629 |1,632 [1,635 |1,639 |i,642 |T,646
0,16 1,649 [1,652 [1,655 |1,658 |1,662 |1,665 |1,668 |i,671 (1,674 |T,677 -
0,17 1,680 1,684 |T,687 |1,690 {1,693 |1,696 [T,699 |T,702 {1,705 |{,708
0,18 711 |1,714 (1,716 |1,719 |T,722 |i,725 1,728 |1,731 |1,734 |T,737
0,19 1,739 |T,742 |i,745 |1,748 (1,751 |1,753 |T,756 |T,759 (1,762 |T,764
0,20 1,767 |T,770 |T,772 |T,775 |1,778 |1,780 |1,783 |1,785 |1,788 |1,791
0,21 - 1,794 (1,79 |i,799 |T,801 |1,804 (1,807 (1,809 (1,812 |1,814 |i7817
0,22 1,819 (1,822 |I"824 {1,827 1,829 [1,832 |1,834 (1,837 1,839 (1,842 -
0,23 - 1,844 |1,846 (1,849 1,851 [1,854 |1,856 |i,858 |T,861 (1,863 |1,866 -
024 ° {1,868 |i,870 |T,873 |1,875 |1,877 |1,880 (1,882 [T,88¢ |1,887 |1,889
0,25 1,891 |T,893 |1.896 |T,898 {1,900 |1,902 |1,905 |1,907 |T,909 {1,911
0,26 7,914 (1,916 [T, 918 |T,920 |T,922 |1,925 1,927 |1,929 |1,931 |T,933
0,27 1,996 1,938 |1,940 |T,942 (1,944 (1,946 [1,948 |T,951 [1,953 {1,955
0,28 1,957 [T,959 |T961 |i,963 |1,965 1,967 |i,¢6) |T,971 (1,974 |1,976
0.29 1,978 1,980 |T,982 |T,984 |1,986 |1,988 (1,990 {1,992 |T,994 |1,996
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 (0,020 0,022 [0,024 {0,026 |0,028 {0,029 |0,03t [0,033 {0,036
032 0,037 (0,039 (0,041 (0,043 ]0,045 0,047 (0,049 |0,050 {0,052 |0,054
0.33 0,056 |0,058 [0,060 [0,062 [0,064 [0,065 [0,067 0,069 0,071 0,073
0,34 0,075 |0,077 0,078 {0,080 [0,082 [0,084 0,086 {0,088 (0,089 0,091
0,35 0,093 {0,095 {0,097 {0,098 {0,100 |0,102 {0,104 (0,106 [0,107 i0 109
0,36 0,111 [0,113 [0,114 |0,116 [0,118 [0,120 10,121 |0,123 [0,125 {0,127
0,37 0,128 |0,130 (0,132 [0,124 {0,135 0,137 {0,139 |0,141 [0,142 0,144
0,38 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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ITpodoasxenue Tabr. 27

Orsomenne BeJHuHHA JIOrapadMOB OTHO HEHHIT HHTEHCHBHOCTH AHATHTHYECKHX
Pa3HOCTH NO- ] JHHHA HATEHCHBHOCTH doHa lg - '
‘JePHEHHs ana- 1y
SInTHYecKOR NH -
HHH K daxropy
KOHTPaCTHOCTH
doronaacTuHKe : '
AS 0 1 2 3 4 5 6 7 8 9
?
0,40 0,180) 0,181) 0,183| 0,184] 0,186 0,188| 0,189 0,191| 0,193]0,194
0,41 0,196] 0,198] 0,199( 0,201] O 203 0,204| 0,206 0,207| 0,209(0,211
... 0,42 0,212} 0,214} 0 215 0,217) 0 2\9 0,220} 0 222 0,224} 0,22510,227
0,43 0,228 0,230| 0 231 0,233} 0,235{ 0 236 0 238 0,239 0,241(0,243
0,44 0 244 0, 1246 0 247 0,249 0,250 Q 252 0,253 0,255} 0,257i0, 1258
0,45 ‘0, 260 0, 261 0,263 0,264 0,265| 0 267 0,269 0,270 O 2720 274
-0,46 Q, 275 0,277 0,278| 0, 1280 0 ,281 0,283,0,284 0,286{ 0 287 ,289
. 0,47 10, 290 0,292 0,293| 0 295 0 296 0,298] 0,299] 0,301 0 3020,304
0,48 0, 305 0,337{ 0,308{ 0;310{ 0,311 0,313{ 0 314 0,316 0,3170_,319
0,49 0 320 0,322| 0,323 0,325 0 326 0,328 0,329] 0,331] 0,332(0,333
10,50 0,335{ 0,336/.0,338( 0,339 O, 341 0,342 0,344 0,345] 0,347[0,348
0,51 0, 349 0,3511 0,352} 0,354) 0,355| 0,357) 0,358! 0,360] 0,261]0,362
0,52 0,364( 0,365/ 0,267/ 0,268| 0,370( 0,371{ 0,372| 0,374| 0 375(0,377
0,63 0378 0,380} 0,381 0,382 0,384 0,385 0,387} 0,388 0,389}0,391
0,54 - 0,392 0,394 0,395( 0,296 0,398} 0,399 0,401( 0,402| 0,403(0,405
0,55 0,406| 0,408| 0,409{ 0,410| 0,412| 0 413 0,415 0,416 0,417{0,419
'0,56. 0,420 0,421] 0,423] 0,424] 0 426 0 427 0,428] 0,420 0,431{0,432
0,57 0,434 0,435| 0,437| 0,438} 0 439 0 441 -0,442} 0,443] 0,445(0,446
0,58 0,447) 0,449 0,450 0, 452 0,453; 0, 454 0,456] 0,457/ 0,458(0, 460
059 0,461 0,462 0,464 0 465 0 466 0 468 0,469 0,470| 0,472, 473
0,60 0,474] 0,476} 0,477{ O, 478 0 470 0 481 0. 482 0,484 0,4850,486
0,61 0,488) 0,489] 0,490] 0 492 0,493 0,494 0 496 0,497] 0,498)0 ,500
40,62 © 10,501 0,502) 0,504 0,505 0,506 0,507 0,509 0,510} 0,511|0,513
«Q,63 0,514/ 0,515{ 0,5'7| 0,518] 0,519] 0,521 0,522{ 0,523| 0,524/0 ,526
0,64 Q,527] 0,528! 0 530 0,534 0,532| 0,533} 0,535! 0,536] 0,537/0,529
-0,65 0,540) 0,541} 0 54‘-3 0,544 0,545| 0,546] 0,548] 0,549] 0,550/0,551
0,66 0,553{ 0,554{ 0,555] 0,557 0,558| 0,559 0,560{ 0,562| 0,563/0,564
0,67 0,566| 0,567| 0 568 0,569} 0,571} 0,572] 0,573] 0,574] 0,576{0,577
0,68 0,578} 0,579| 0 581 0,582] 0, 583 0,585( 0,585 0,587] 0,588/0,590
0,69 0,591] 0,592| 0 593 0,595 0,596 0,597} 0,598/ 0,600| 0,601/0,602
0,70 0,603| 0,605 0,606 0,607| 0,608 0,610] 0,611 0,612 0,612|0,615
0,71 0, 616 0,617; 0,618} 0,620] 0,621] 0,622] 0 623 0,624] 0,626/0,627
0,72 a, 628 0 629 0,631 0,632| 0,633 0,634 0,636 0,637| 0,638/0,639
- 0,73 0,641 0 642 0,642 0 644 0,645] 0,647) 0,648) 0,649} 0,650]0,652
0,74 0,653] 0, 654 0 655 0,656( 0,658| 0,659 0,660; 0 661 0,663|0, 664
0.75 0,665 0,666| 0 667 0 669 0,670f 0,6711 0,672} 0 67u 0,675(0, 676
0,76 0,677 0,678 0 680 0,681 O 682 0 683 0,634} 0 686 0,687)0, 688
077 0,689| 0,690 0,692 0 693 0 694 0 690 0,695 0,,698 0,6990,700
078 0, 701 0,702| 0,704( 0,705{ 0 706 0,707| 0,708| 0,710/ 0,711/0,712
079- : 0,713} 0,714 0,716 0,717 0,718 Q 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]. 0,735/0,736
081 0,737] 0,738| 0,739] 0,740/ 0,742] 0,743] 0,744} 0,745 0,746{0,748
082 0,749 0,750f 0,751 0,752 0,753| 0,755) 0,756 0,757] 0,758]0,759
0,83 0,7601 0,762| 0,763| 0,764/ 0,765 0,766( 0,768| 0,769] 0,770{0,771
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OTHOLEHH?
pPA3HOCTH NO-

BeJAHYMHEL JIOrapH [MOB OTHOWIEHHA HWHTEHCHBHOCTH a1AaNUTHYCCKH X

JIW HA HATEHCHBHOCTH (0.3 Jg—n

YepHeHKs aHa- l¢

JIH THYECKOS JIH -

HHH K ¢axTOpY

KOHTPACTHOCTH

GO TONNACTHHKH

AS 0 1 2 3 4 5 6 7 8 -9
v ' -

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( 0,794
0,86 '0,7954 0, 1797 0, 1798 0 799 0, 800 0,801} 0,802| 0,804| 0 805 0,806
0,87 0,807| 0 808 g, 809! 0 811 0.,812| 0,813| 0 8‘4 0,815 0,816(-0,817
0,88 1 0,819|.0,820f 0, 821] 0 822 0 823 0,824| 0 826 0,827 0,828 0,829
0,89 0,820 0,831 0,832 0,834 0 835 0,836| 0 837 0,838( 0,839] 0,840
0,90 0,842| 0,843} 0,844| 0,845/ 0 846 0,847 0,848 0,850] 0,8511 0 852
0,91 0,853! 0,854 0,855/ 0,856] 0 058 0,959| 0,860 0,861 0,862 0, 1863
0,92 0,864 0 866 0,867| 0,868 0,869 0,870| 0,871} 0,872} 0,873| 0, 1874
0,93 0,876| 0.877| 0.878| 0.879| 0.880| 0.881| 0.833| 0.884| 0.885| 0.886.
0,94 0, .887| 0 888 0,889 0,890 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| 0,905| 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} O, 1930 0 ,931
0,98 0,932] 0,933] 0,934| 0,925| 0,936{ 0,938} 0,939] 0,940 0,941 0 942
0,99 0,943 0, 1944 0,945 0,946| 0,948 0,949 0,950 0,951 0,952] 0, 1953
1,00 0,954| 0 965 0,976{ 0,987} 0,998 1,009] 1,020{ 1,031 1,042| 1, 1053
1,1 1,064( 1,075( 1 086| 1,097| 1.107| 1,118} 1,129| 1.140| 1,150| 1,161
1,2 1,172 1,182 1,193} 1,204| 1,214] 1,225{ 1,235| 1,246 1257 l467
1,3 1, 1278 1,288 1, 1299 1,309} 1,320] 1,330| 1,341| 1,351 1,362} 1,372
1,4 1382 1393 1403 1,414 1424 14.;4 1,445| 1,455 1,465 1476
1,5 1 486 1496 1,507 1,517] 1,527f 1,538 ,1,548 1,558) 1,568| 1,579
1,6 11 589 1,599 1,6')9 1,620 1630 1,640 1,650 1,661| 1,671 1681
1,7, 1691 1701 1,712) 1,722 1732 1,742| 1,752| 1,763 1773 1783
1,8 1,793 1803 1,813] 1,824 1,834 1,844 1,854] 1,864 1874 1,884_.
1.9 1,894 1,905'1,915 1,925| 11,935| 1,945} 1,955| 1,965 1975 1,986
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