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Hacrosliyii HOPMAaTHBHBIA JOKYMEHT YCTaHaBIHBAEeT METOIUKY
BBIMOJIHEHUA U3MEPEHUH MacCOBBIX JOJIEH JNIEMEHTOB B 0CAAKaX CTOUYHBIX BOJ,
obpasylomMXcs Ha OUHCTHBIX COOpYyXeHUAX (COpOXEHHBbIE OCaJKH, KeKH,
0CaJKH U3 METAHTEHKOB, KOMITOCTHI M T.[.), DJOHHBIX OTJIOXXCHHAX H NMpobdax
PACTUTENILHOTO MPOUCXOXKIEHUA. MeTouKa npeaHazHadyesa s onpeaesieHus
oflero coaepXaHud W TMOINBWXHEIX (QOpM METANNOB METONaM¥ aTOMHO-
3MUCCHOHHOM CIEKTPOMETPUH € HHOYKTUBHO-CBA3aHHOM IUIa3MOM, Macc-
CMIEKTPOMETPHH C HHIYKTHBHO-CBI3aHHOM I[UI1a3MOM, aTOMHO-abCopOLMOHHOM
CIIEKTPOMETPHU C IUIAMEHHON M 3JIEKTPOTEPMHUYECKON atoMusauuei. JlaHHas
METONUKA MOXET HWCIIONIL30BATECA I ONpeleicHUS MOABHXKHEIX (GopM
META/UIOB B MoOuBax. JiMama3oHbl onpelenseMbIX COAEpKaHUH TpUBCACHEI B
tabnuue 1. Jlomyckaercd MCIONB30BaTh METOAMKY JJIA OmpeleneHus Oolee
BHICOKUX KOHLIEHTpALIMi 3JIEMEHTOB MOC/E COOTBETCTBYIOWIEro pa3baBiieHus
pAaCTBOPOB, IMOJYUYEHHBIX 110CIIE€ NPOOONOATOTOBKY, HIIM IMYTEM HCIIOAB30BaHHUA
MEHBUIKX HaBeCcoK npoo.

Jns onpeneneHus COACPXKAHWA TOOBWKHBIX GOPM  HUCTONB3VIOT
BHITSDKKH | MOJB/OM® pPACTBOPOM a30THOH KHCJIOTHI (HTO XapaKTepHU3yeT
TEXHOFEHHOE 3arpsA3HeHue o0pa3uoB), aueraTHO-aMMOHUMHBIM OydepHbIM
pacteopom ¢ pH 4,8, pH-HelTpaipHbIM pacTBOpOM aLleTaTa aMMOHHA
(XapakTepu3yeT MOABHXXHEIE (QOPMBI, JIEFTKO YCBOSE€MBIE PaCTHTEJIBHOCTEIO),
BLITKKH 5 MOJIB/ M pacTBOPOM a30THOH KUCNOTHI {UTO Xapakrepusyer obiee
COZIEPKaHUE METAJUIOB).

Hpumeuanue 1:@ H3 cunvno 3azpaswennvix nous [ MORL/OM’ pacmeop HNO;
uzenexaem 90-95% mavcenvix memannog om ux eanogozo codepxcanus. («Memooduueckue

YKQ3AHUA NO ONPEOeneHUI0 MANCENbIX MEeMAMN08 & Noueax CenvX03y200uul u NPpooyKyuu
pacmenuesoocmear L[THHAQ, Mocxea-1992, cmp 27)

ITpumevanue 2: [uanazon onpeodensemuvix COOCPHCAHUU 3ABUCUM OM BENUNUHDbE
HAg8ecKu, 83amoil Ons ananusa.

Hpumeuanue 3: Ecau codepoicanue onpedensemozo memanna 8 npobe npeeviuiaernt
8EPXHION ZPAHULY YKA3ZAHHOZ0 OUAnAa3ona, mo OonycKkaemcs pasboaanerue nOAYYeHH020 NOcCAe

npobonodzomoexu  pacmeopa maxum obpaszom, umobel colepicanue Memania
COOMEENMCNeN8an0 Pe2namer mMuUPOBaAHHOMY OUaNa3oHy

bnok-cxema aHaniu3a NpuBecHa B MPHUNOXKEHUH ].
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Tabnuua 1
Juana3oHbl onpeaesisieMbiX COREPKAHUH B COOTBETCTBHH ¢ METOA0OM M3MeEpPeHHsI
HanmenoBanne JInana3on OﬂpEHBJIHCMl:IK coaepaHnil, Mr/kr (M.nu" )
DNEMEHTA N _
_HCII-MC _ NCII-A3C ITAAC NNAAC
floasnxHbIe Banosoe [TogBuxHBIE Banosoe [ToasyoxHEIE Banosoe [TonsuxHbIE Banosoe
(pOpMBI | conep)KaHue (opMBI | conepkanue | QOpMBL COLEpKaHUE ¢GopMbl COAEpXaHue

ANIOMMIHI] 2-100 000 8-100 000 2-100 000 ; 8-100 000 | |
eneso _ ~_]35-50000 20-50000 5-50 000 20-50 000
IKaamiti 0,05-1000 0,2-1000 0,05-1000 0,2-1000 0,05-1000 0,2-1000 0,5-1000 15-1000
Kanuit* [20-50 000 ]100-50 000 ., 20-50 000 | 100-50 000
[Kasibumil ~10-100000  {50-100000 | . ) 10-100 000 150-100 000
I{oGanbT 0,25-2000 0,5-2000 0,25-2000 0,5-2000 10,25-2000 0,5-2000 2 -2000 10-2000
Marunit T ~[5-56000 | 10-50 000 ' 1 5-50 000 [10-50 000
Mapraiiey 1-2000 3-2000  [1-2000 5-2000 | __12-2000 10-2000
Meab 0,25-2000 0,5-2000 0,25-2000 0,5-2000 __ 10,25-2000 _ ]0,5-2000 2-2000 10-2000
Monubaen 0,25-1000  10,5-1000 0,25-1000 10,5-1000 0,25-1000 10,5-1000
M blLIBSIK 0,5-1000 1-1000 0,5-1000 1-1000 FQZS-IOOO { 1-1000
Hartpwuii ~ 20-50 000 1 100-50 000 | . | ~120-50 000 100-50 000
Hukensb 0,25-2000 —] 0,5-2000 0,25-2000 1 0,5-2000 | 0,25-2000 10,5-2000 2-2000 1 10-2000 _
Cauiiell 10,25-2000 0,5-2000 10,25-2000  10,5-2000  10,25-2000 0,5-2000 2-2000 10-2000
Crponuiii 1-5000 3~-5000 1-5000 3-3000 L | 2-5000 10-5000
Cypbma 0,5-1000 1-1000 0,5-1000 1-1000  10,5-1000 1-1000
TuTaH 2-2000 8-2000 2-2000 8-2000 -
Ypa# 0.5-1000 1-1000 i | . |
XPpOoM 0,25-2000 0,5-2000  10,25-2000 0,5-2000 0,25-2000 0,5-2000  12-2000 20-2000
| M1k 1-5000 2-5000 1-5000 5-2000 | ___11-5000 5-3000

* Banosoe coaepxaHue kanua MoxHo onpeaenats no FOCT 26718-85
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1 TEPMHUHBI U COKPAIIIEHHA S

['CO — rocyJapCTBEHHBIN CTAHAAPTHBIR 00pa3zel]

UCIT-ADC — Meroa aTOMHO-3MUCCHOHHOH CNEKTPOMETPHM ¢ HHAYKTHBHO-
CBA3aHHOH J1a3MOM

UCIT-MC — meTOO MacCc-CIIEKTPOMETPHH C MHAYKTHBHO-CBA3aHHOM MJ1a3MOiA
ITAAC — METON aTOMHO-20COpOLUHOHHON CIIEKTPOMETPUH C
AMMEKTPOTEPMUUYECKONU aTOMU3aLUEH

[TAAC — meTon MIaMeHHOM aTOMHO-a0COpOLIMOHHO#! CIIEKTPOMETPHH

2 HOPMATHBHBLIE CCBIJIKHA

['OCT 6709-72. Bona puctunnupoBaHHai. TeXHHYECKUE YCIOBUA

['OCT P 52501-2005. Bona ang nabopaTopHOro aHanu3a. TeXHHYECKHE YCIIOBHA
['OCT 27593-88. [1ouBbl. TepMHUHBI 4 OnpeacIeHNs

[OCT 26718-83. Y noOperus opradrueckue. Merop onpeneneHus obuniero xanus
['OCT 26713-85. Vpobpendus opranndeckue. Meroa onpepeneHus Baru w
CYXOro OCTaTkKa

I"OCT 17.4.3.01-83. ITouBsl. Obuue Tpeboranus Kk orbOpy mpob

F'OCT P 17.4.3.07-2001. [Toussl. TpeboBaHus Kk CBOMCTBAM OCaJKOB CTOYHBIX BOJI
[pY UCTIONB30BAHUU UX B KauecTBe yIOOpeHU

3 MPUNIMCAHHBIE XAPAKTEPUCTHKH INIOKA3ATEJIEH
TOYHOCTH U3MEPEHUN

Hacrosmwasa Meroaouka odecneydBacT MOJYUCHHE pe3ysIbTaTOB aHalH3a ¢
MOrpeLHOCTAMHM, HE NPEBLIIAIINMY 3HAYEHU N, YKa3aHHBIX B TaOnuue 2.
Tabnuua 2

HAuana3zoH uaMepeHHil, 3SHAYEHUA MoKa3aTeieid TOYHOCTH,
BOCITPOM3BOAHMOCTH U MOBTOPAEMOCTH METOAHKH

HaumeHOBa | Iuana3ou [Tokazarens [Tokazaresns [Tokaszatens
HUe H3MEPEHUH, MOBTOPACMOCTH | BOCIPOU3BOAKMOCTH| TO4HOCTH™
JNEMEHTA MI/KT (MN H'l) (cTangapTHoe (crannapTHOE (rpammub
OTKNOHCHHE OTKNOHCSHME OTHOCHTENRBHOH
MOBTOPACMOCTH), | BOCAPOW3IBOAHMOCTH) | NOIPEIIHOCTH
ar, % GRr, %o npu P=0,93),
+0, %
Anomunnit ot 2 1o 400 skn 14 21 42
¢ 400 no 10000 skn 10 15 30
¢ 10000 oo 100000 ekn 3 9 18
Xeneso ot 5 a0 100 Bkn 16 22 44
¢ 100 no 3000 Bxn 15 |8 36
cB 5000 no 50000 sxn 7 10 20
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Haumenona Huarna3oH [loka3aTens [lokazatens [IokazaTens
HUe H3MEpEHHH, MOBTOPAEMOCTH | BOCIIPOHU3BOAUMOCTH TOYHOCTH?
3MEMEHTA MT/KT (MJIH") (cranaapTHOE (cTannaptoC (rparmumst

OTKJIOHCHHE OTKNOHCHC OTHOCHTEABHOH

OBTOPAEMOCTH), | BOCTIPOM3BOJMMOCTH) | MOTPEUTHOCTH

oy, Y% or, Yo npu P=0,95),

_ | 1 3 + &, %

Kanmuii oT 0,05 001 Bxa 15 23 : 46
cB. 1 po 100 sk 10 15 30
¢ 100 ro 1000 sxn 7 11 | 22
Kanuit oT 20 no 200 Bxn 6 19 38
ce_200 no 50000 k. 3 13 | 26
Kansuuit oT 10 no 100 skn. 16 24 48
ce 100 mo 10000 Bxn. 8 12 | 24
B 8. 10000 zo 100000 Bk. 3 6 18
KobansT ot 0,25 no 10 Bxn 16 21 42
cB 10 mo 100 Bkn 11 14 i 28
_tcs 100 mo 2000 s 3 7 14
Marnui oT 5 1o 100 Bxu. 7 16 32
i ce 100 go 50000 si 3 8 20
Mapraseyy |oT 1 go 100 exu 7 15 30
i |ce 100 o 2000 Bkn 2 10 25
| Mens | ot 0,25 o 10 KN 12 20 40
| cB 10 no 100 Bkn 6 15 30
1cs 100 no 2000 Bkn 3 10 25
lI\/If:umﬁf.lcu ot 0,25 5o 5 BKIL. 7 24 48
cB. 5 .no 1000 Bxn 3 15 30
MBILIbAK oT 0,5 no 5 s 15 25 50
cB S po 100 Bk 9 19 38
ot 100 no 1000 Bxn 3 7 14
Harpuii ot 20 no 500 Bkn 3 22 44
¢B. 500 no 50000 exn 4 19 38
Hiuxens ot 0,25 ro 10 Bkn 14 21 42
cB. 10 10 70 BKNA i1 17 34
JCB 70 no 2000 sxn 4 13 26
CauHeu ot (.25 10 100 sxn 6 18 36
|cB 100 no 2000 Bkn 3 14 28
Crponunit ot 1 a0 500 Bka 6 i 26
cB 500 o 5000 Bk 3 5 l 10
Cypema ot 0,5 no 10 Bxn 6 8 | 25
cg 10 g0 1000 skn 3 3 16
TuTtax oT 2 80 120 Bkn 18 26 52
¢ 120 no 2000 skn 9 13 1 26
YpaH oT 0,5 no 5 Bk 10 20 40
¢8 J no 1000 Bkn 3 10 20
Xpom 0T 0,25 g0 100 skn 10 29 | 58
ca 100 no 2000 gkr 3 19 1 38
I TuuK ot | po 100 sxn 3 22 44
cs 100 no 5000 skn 4 11 26
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*CoOTBETCTBYET OTHOCHTENBHOH PACIIHPEHHOR HEONMPEAENEHHOCTH ¢ KOG PULHEHTOM
oxBara k=2

Hpumeuanue: Xapaxmepucmuxu nozpewnHocmei YCMaHoGReHbl C YHemom npoyeoypbot
pazbagaerus pacmeopa, NOAYYeHH020 nocre npobonodzomosku

4 KOHTPOJBb TOUHOCTHU PE3YJILTATOB U3SMEPEHUM

4.1 [Tp HEOOXOAUMOCTH NpPOBEPKY NPHEMIIEMOCTH PE3yNETaTOB M3MEPEHMUIA,
[MOJTYYEHHBIX B YCIOBHUAX IOBTOPAEMOCTH (CXOOMMOCTH), OCYIIECTBAAKOT B
COOTBETCTBHM C TpeboBanusamu pasnena 5.2. TTOCT PUCO 5725 (uacts 6).
PacxoxaeHve MexXay pe3ynbTaTaMH U3MEPEHHH HE JOMKHO NMPEBBILIATE ITpeaena
[IOBTOPAEMOCTH (r). 3HAYEHUA I npUBeAeHbI B Tabnuie 3.

42  [lpy HEOOXOAUMOCTH NPOBEPKY NPUEMNEMOCTH PE3YJILTATOB M3MEPECHHUH,
MOJTYYEHHBIX B YCIOBHMAX BOCIPOU3BOAMMOCTH, IPOBOIAT C y4eTOM TpeOoBaHHiA
pazaena 5.3 TOCT P HCO 5725 (4acts 6). PacxoxaeHue Mexay pe3yjibTaTaMH
HU3MEPEHUIA, MOIMYYEHHBIMK [ByMA Ma0OpaTOpHAMHM, HE HOJDKHO IPEBBLIIIATEH
[pexena Bocnpou3BoaAMMOCTH (R). 3HaueHusa R npuBencHsl B Tabnune 3.

4.3 KOHTpO/IE Ka4eCTBa pe3yJIbTaTOB U3MEPEHHUI NPU peanu3auuy METOOUKH B
nabopaTopud  NpeayCMaTpUBAET  KOHTPOJIb  HCHOONHUTENEM  NPOUEAYPEHI
BLITIOJTHEHHA HM3MEPEHUH MyTeM OLEHKH MNOrpemHOCTH € HCIMOJIb30BAaHHEM
obpa3uoB wiAs KOHTpONA. [IepogHYHOCTE KOHTPOJIA UCHONHHUTENEM MPOLIECAYPSI
BBIMIOJIHEHMA H3MEPEHUH pErnaMeHTHPYIOT BO BHYTPEHHMX JOKYMEHTaX
nabopaTopHHu.

Obpasuamu ang koHTposaa (OK) aBndi0oTca ycpeaHeHHBIE MPOoObBI 0CaaKOB
CTOYHBIX BOJA C YCTAaHOBJEHHLIMH OINOPHLIMH 3HAYECHHUAMH ONpEeACNIeMbIX
METAIOB MM CTaHOApTHbie oOpa3ubi NJOHHBIX OTNOXKEHUHN MM pacTUTENBHOro
NMPOUCXOKIACHHUA.

AnanuzupyroT OK B COOTBeTCTBHM ¢ NMpPONHUCHI0 METOAUKHU. Pesynbrar
KOHTPOJIbHOM npouenyps! K, pacCyHuTHIBAIOT N0 popMyne:

K= | X-C1, rne

X— pe3yAbTaT aHAJIU3a;

C— aTTeCTOBaHHOE 3HaYEHHUE KOHTPOJIIMPYEMOTO NoKa3aTens B obpasue ans
KOHTPOJIA.

JINs OUEHKH KadvecTea NPOUEXypbl BHINOJHEHUS aHaNIM3a pacCYMUTHIBAKOT
HOpMAaTUB KOHTpoJis K no ¢popMmyne:

K=A, ,rne
A,—XapakTepucTuka NOrpeIHOCTH pe3yNbTATOB aHanu3a,

COOTBETCTBYHOLLIAS aTTECTOBAHHOMY 3HadyeHHI0 OK
[lTpustevanue: Ha nepeom 3mane npogedenis KOHMPOIs nocre HeOpeHUSs AemOoouK

oonyckaemca cuumame A, =084 A 20e A — npunucannas xapaxmepucmuka NOZpPewHocmi

MENIO0UKU KOMOP) 0 paccuumsléarom no gopuyne
A=00] xC x0o

3nauenus 0 npusederst 8 madauye 2

'
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EciH pe3ynsTat KOHTPOJILHOM NpoLeAypb! YAOBIETBOPAET YCIOBHIO:
Kk <K,

ApOUENYpY aHaIU3a IIPU3HAIOT YAOBJETBOPUTENBHOHN. IIpeTeH3HMH K Ka4deCTBY
npouecca UIMEPEHUH HE fIpeabABIAIOT.

[Tpy HEeBBHINONHEHUH YCIOBUS KOHTPOJILHYIO NpoLEenypy MOBTOpAIOT. I1pH
MOBTOPROM HEBBITOJIHEHHH YCJHIOBHUS BBIACHSIOT TMPUYHHBL, TNPHUBOIALIHE K
HEYOBNETBOPUTENBHBIM PE3YNbTaTaM, U YCTPAHAIOT UX.

Tabnuua 3
IIpenens1 NOBTOPAEMOCTH H BOCIIPOU3IBOAUMOCTH pe3yiLTaTOB M3MepeHUuid
HanmeHoBauue Jinana3oH [Ipenen ] [Ipenen
INIEMEHTA HIMEPCHUHA, NOBTOPACMOCTH BOCIIPOM3BOAHMOCTH

| i MI/KT (MJIH"l ) (npu n=2 u P=0,95), | (npu n=2 u P=0,95), |

- ! - ——— - I % — — R’ % 4
ANIOMUHHUIA ot 2 no 400 Bka 39 59
c8 400 no 10000 Bxn 28 42

cs 10000 no 100000 Bkn. 3 25 |

XKeneszo io*r 5 xo 100 sxun. 45 62 |
|c8. 100 no 5000 skn 36 50

L cB. 5000 no 50000 Bk 20 28 ]
Kanmuit ot 0,05 no 1 sk 42 64
cB. 1 7o 100 skn. 28 42

- lcn_. 100 no 1000 sk 20 3 31

{ Kanu#i ot 20 no 200 BKu. 17 53
_ c8 200 no 50000 sxn. 8 36

Kanpunit oT 10 1o 100 sxu. 45 67 |
cs. 100 no 10000 sxn. 22 34
l lcs. 10000 no 100000 Bk | 8 17
Kobanst ot 0,25 no 10 Bxn 45 59
ce 10 no 100 BK. 31 39

| c8 100 no 2000 Bxn 14 20 |
Maruui oT 5 a0 100 Bk1. 20 45
J cs 100 no 50000 sxn 1 8 22

Mapraner Ior l o 100 k. 20 42 |
cs 100 no 2000 Bkn 6 28
Menp ot 0,25 no 10 BKkn 34 | 56
ce 10 mo 100 Bkn 17 42
cs 100 no 2000 sxn i 8 28
MonubaeH ot 0,25 no 5 Bkn 20 67
¢ 5 no 1000 Bxn 8 [ 42
Metuibsk ot 0,5 1o 5 Bk | 42 70
c8 5 go 100 sxn 25 53
ot 100 no 1000 Bxn 8 | 20
Hatpuii ot 20 ro 300 Bkn 22 62
ce 500 no 50000 Bkn i1 I 53
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Haumeunosanue JAuanaszod [1penen Ilpenen
INEMEHTA H3MEPEHHH, [IOBTOPAEMOCTH BOCIIPOH3BOJHMOCTH
me/kr (MiiH ) (npu n=2 » P=0,95), | (npu n=2 u P=0,95),
| | r, % R, %
Hukenn oT 0.25 no 10 Bkn 39 59
¢B. 10 no 70 sxn 31 48
| c8. 70 10 2000 Bxn. | 11 36
Ceusel ot 0,25 mo 100 sk 17 50
i ce. 100 no 2000 Bxn 8 | 39 |
CrpoHuuit ot 1 no 500 sk 17 31
L | CB. 500 no 5000 sk } 8 | 14
CypbMa ot 0,5 no 10 BKkn. 17 22
' cs. 10 no 1000 sicn. N 8 14
Turan ot 2 10 120 Bru1. | 50 i 73
ce. 120 no 2000 s 25 __36
YpaH oT 0,5 no 5 BKix 28 L 56
_ cs. 5 no 1000 ska 14 , 28 ]
 Xpom ot 0,25 a0 100 Bica. i 28 | 81
[cB_100 mo 2000 sk | 14 } 53 |
LIMHK tor 1 no 100 Bkn 22 62
___{cs 100 no 5000 sk | 11 31 ) '

5 YCIHOBHUSA BE3OINACHOI'O IPOBEAEHHUSA PABOT

5.1 [Ipd BBIMOJIHEHUM AHANU30B HeoOxomuMo cobmonats TpeboBaHuUA
TeXHUKH ©Oe30macHOCTU npH pabore ¢ XUMUYECKMMH pPEaKTHBAMH IIO
["OCT 12.1.007.

52 Ilpu pabore c¢ oOopynosanueM Heobxoaumo cobaonaTes MNpaBHia
anekrpobesonacHocTd no 'OCT 12.1.019.

5.3 Obyuyenue  paboTtaromux  6e30MacHOCTH Tpyda  JODKHO  OBITH
opraHuzopaHo B cooTeercTeuu ¢ 'OCT 12.0.004.

5.4  TloMemenue nabopaTtopuH JO/KHO COOTBETCTBOBaTh TpeDOBaHUAM
noxapHo# 6e3zonacHoctu no ['OCT 12.1.004 u uMers cpeacTBa NOXKapoOTYILEHUS

no 'OCT 12.4.009.
6 TPEBOBAHHUA K KBAJIUOHUKAIINHA OIIEPATOPOB

K BBINONHEHUIO UMEPEHUH K 00pabdOTKeE UX PEe3yNETATOB JAOMYCKAKOT JIMIL,
UMEIOUMX  BBICLIEE  HMHXXCHEPHO-XUMHUYECKOE oOpa3zoBaHHe, BJAACIOLIMX
METONAMH CMEeKTPAJILHONO aHANMU3a, 3HAOUIMX NPUHUMN NEHCTBUSA, KOHCTPYKLIUIO
W NPaBKIA IKCIUTYATAaUUU AAHHOrO 000pyIOBaHUS

K BeinonHeHuro paboTt 1no npobonoAroToBKE HOMYCKAKOT UL, UMEHOILHX
cpenHee CheyHalbHOE XHMUYECKoe o0OpasoBaHue, O0Oy4EHHBIX METOHKKE
MOAIOTOBKH p00.
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7 YCJIOBHUS BBIIIOJIHEHUSA U3MEPEHUHA

[Ipu BBRIMONHEHHH HM3MEPEHHIT B nabopaTopuu NOSLKHBI OBITE COOMIOREHEL
CHEAYIOIIME YCIIOBHA:

TeMIlepaTypa BO3QyXa (20-28)°C
OTHOCHTEJIbHAs BIAXKHOCTE BO3AyXa He 6onee 80 % npu 25 °C
YacCTOTa MEPEMEHHOIO TOKa (50+1) I'u

HAMPAXKECHHE B CETH (220+22) B.

8§ OTBHOP 1 XPAHEHUE IIPOb

8.1  Otbop npob npoussoaurca B coorsercrsu ¢ [[OCT 17.4.3.01, apyrumu
HOPDMaTUBHBIMH  JOKYMEHTaMH, YTBEP)KICHHBIMU U  TPHMEHSIEMBIMH B
YCTaHOBJICHHOM HOPAIKE.
8.2  IlpoOel oTOMpalOT B €MKOCTH H3 MOAUITHIIEHA MIIM CTEKJIa, TKaHEBBIE
MewoukH. TpebyeMoe konuuecTBo nmpobul He Menee 100 r anig mpod BO BAKHOM
COCTOAHUHU WIH He MeHee 50 r s npod B BO3AYILLIHO-CYXOM COCTOSHHUH.
8.3 Cpok XxpaHeHud npod® 2 Mecdaua B repMEeTHYHO 3aKpBITOM Tape IMpH
KOMHATHOHW TEMMepaType.
84 IIpu otbope npob cocTaBngercd COMPOBOAMTENBHBIA JOKYMEHT IO
yTBEPXKJAEHHOR JOpME, B KOTOPOM YKa3bIBAETCH:

- MEeCTO, JaTta 0Thopa;

- wndp mpodEI;

- onpeacnieMble NNOKa3aTellH,;

- HOJDKHOCTB, GaMuiMA 0TOMparouIero rnpooby.

9 IMPOBOIIOJIOTOBKA OCAJKOB CTOUHBIX BOIL.
[IPUT'OTOBJIEHUE BBITSKEK

9.1 CpeacrBa H3MepeHuii, BcromorareibHoe 060pyaoBaHUe

9.1.1 Becsl naboparopHeie ¢ MakcuManbHOH Harpy3koil 210 r BeICOKOTO
knacca TouHoctu no F'OCT P 53228.

9.1.2 bupuctHatop CrekngHHbli bC TY 25-11.1592 unu ycTraHOBKa Ui
MOJIy4EeHHs AEMUHEPATM30BaHHOH Boak! (cTeneHs yuctothl 2 1o 'OCT P 52501),
Hanpumep, Milli-Q nnu Milli-Pore.

9.1.3 pH-merp moboit Mmogenu.

9.1.4 baus necuanas, Hanpumep, Grpmsl Gerhard, unu MAKUTKA 3IEKTPHYECKAs
no F'OCT 14919

9.1.5 Konbsl MepHbie BMecTUMOCTSI0 50; 100; 250 1 1000 cm’, no MOCT 1770,
2 KNacC TOYHOCTH.

9.1.6 Kon6sl Dpnenmeiiepa BMecTumocTbio 100-120 cum’.

9.1.7 Tlunerku rpanyvMpoBaHHbie BMecTUMOCTBR 1, 2; 5; 10; 25 cM’, MO

[TOCT 29277, 2 xnacc TOYHOCTH.

8
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9 1.8 ILlunuHApHl HanuBHBIE BMeCTUMOCTBIO 100; 200; 500 cM’, mo FTOCT 1770,
2 KJacc TOYHOCTH.

9.1.9 EMkocTH u3 cTeKia (WM I11aCTUKA) JJIS XpaHEHUA NMpoO BMECTHMOCTBIO
100-200 em’;

90.1.10 CrakaHbl CTEKJIAHHBIE TEPMOCTOHKHEe BMecTUMOCTHED 50; 100; 250;
1000 cm’.

9.1.11 Crakanuuku ajs B3Beuidpanus no [FOCT 25336.

9.1.12 Cucrema MUKPOBOJIHOBOMA npobOnOAroTOBKH, HaripuMep,
MDS 2000 (CEM) wiu Mars 5 (CEM).

9.1.13 Lllefikep, cHabxeHHbIA TaHMEpPOM H YCTPOACTBOM KOHTPOAA CKOPOCTH
konebanuid, HanpuMep, Innova (New branswick scientific).

9.1.14 Cura naboparopHsie ¢ AMaMmerpoM oteepetuit 1,0; 2,0 wnu 2,5 mMm.

9.1.15 Crynka araToBas ¢ MECTUKOM HJIM H3MENBYKTEE.

9.1.16 llnarenu pa3sHBIX BHAOB.

9.1.17 Yawku Ilerpu.

9.1.18 Yacossle cTexia.

9.1.19 Boponku naboparopHsle.

Lonycxkaemca ucnoavzogams cpedcmea UMeEpeHuu, 8CNOMO2aAmMeNbHOe
obopydoeariue, 1aboOpamopHyio ROCYOy C MEMPOROZUNECKUMY U MEXHUYECKUMU
XApaKmepucmuKkamu He Xyoce, Yem Y GbluleyKAa3aHHbIX, 8 MOM YUCAEe UMNODMHbIE
aHanozu.

9.2 PeakTHBbI MU MaTEpPHAJIbI

9.2.1 Bopa puctwumMpoBaHHad 1o ['OCT 6709 uny peMuHepaliM3oBaHHaA
(ObumucTuiMpoBaHHas, neuwoHu3oBaHHas) no ['OCTP 52501 (2-o#f crenenu
YUCTOTHI).

0.2.2 Kucnora azotHas koHIL., oc.4. o [TOCT 11125 unu x.4u. no TOCT 4461.
9.2.3 Kucnora ykcycHas neaaHai, x.4., TOCT 61-75.

9.2.4 AmMMuUax BOOHbIH, oc.4. 25-5,TOCT 24147.

9.2.5 Aueratr ammoHH1, 4., [OCT 3117.

9.2.6 [Ilepexucs Bogopona 30%, oc.u. 8-4, TY 2611-003-57856778.
9.2.7 OunsTpel OYMaXKHbIE «OEnas JCHTaY.

0.2.8 bymara kanbka.

9.2.9 [IlapaduHoBas neHTa.

0.2.10 HoXHHUUBI HIIH HOX.

Honyckaemeca  ucnoav3osavue  peakmugod u - Mamepuanog - C
KBANUDUKAYUET HE XYHCe, YeM Y BbIUEeYKAZAHHbLIX, WAl UMBOPHIHbIX AHAN0208

9.3 [IpuroroBiaeHre pacTBOPOB IKCTPAreHTOB
3 3
90.3.1 Hpuzomoenenue [ Mons/0M” pacmeopa a30muoil Kucnontsl
3
B MepHyl konby BMECTUMOCTHI0 | aM  HanuBarot 700-800 cm’

6MAMCTWINMPOBAHHON BOABI W TPHIHMBAIOT K HeH 62 cm’ KOHUEHTPUPOBAHHOW

9
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a30THOM KUCJOTHI, OTMEPEHHBIE HWIHHAPOM. O0BeM pacTBOpa AOBOAAT OO METKH
BOJIOH, NNEpeMELUBAIOT H OXJIAXKOAIOT 4O KOMHATHOM TEMITEpaTyphl.
Cpok XpaHeHHud pacTtBopa — | rog npu KOMHaTHOM TEMIIEpaType.

9.3.2 Ipuzomoenernue 5 MOnv/OM’ pacmeopa azomuoil Kuciomst

B MepHylo Kkomby BmecTHmOCTBIO 1 am° HanuBaior 500-600 cm’

6MIMCTHIUTHPOBAHHONM BOMBI ¥ NMPUIMBAIOT K Heidl 310 cM® KOHLEHTPHPOBAHHOM
a30THOM KHUCJIOTBL, OTMEPEHHbIE MIUMHAPOM. OOBEM pacTBOpa NOBOAAT HO METKH
BOJOH, IIEPEMEIIUBAIOT ¥ OXJIAXKIAKT 4O KOMHATHOH TEMITEPATYPHL.

Cpok XpaHeHuUs pacTBopa — 1 ro npu KOMHATHOM TeMIeparType.

9.3.3 [IHlpuzomoenenue auemamHo-aMMORUUHOZ0 Oyheprozo pacmeopa
pH 4,8

B MepHylo konby BMecTMMOCTBIO | 1M° HammBaioTr 500-600 cM
OMaMCTHITMPOBAaHHOM BOABI M npuiuBaioT K Hed 108 cM’ NiefsHol YKCYCHOH
KHCIOTHI # 75 cM® 25% pacTBopa aMMHaKa, OTMEpeHHBbIe IUMUHApOM. O0BeM
OydepHOro pacrsopa JOBOJAT OO METKH BOAOM, TILATENBHO MEPEMEIUMBAIOT U MO
pH-meTpy ycraHasiusalot tpedyemoe 3HaueHue pH (4,8+0,1).

PactBop yCTOHYMB B TeYCHHE 3 MECALIEB IIPY KOMHATHOW TEMIIEpaTYype.

3

9.3.4 IIpuzomoenenue 1 Mmonsv/om’ pacmeopa ayemama AMMOHUA

77,1 r aMMOHHA YKCYCHOKHCIIOTO PacTBOPAIOT NPUGIM3UTENBHO B 300 CM’
6MOMCTUIUTMPOBAHHOM BOMBI B CTaKkaHe BMeCTHMOCTHIO 1 aM’. PacTBOp nepeHocaT
B MEpPHYIO KOJI6Y BMECTHMOCTBIO 1 IM’, MOBOAAT N0 METKM GHANCTWUTHPOBAHHOMN
BOJOH U NepeMelIUBaloT. Y CTaHaBIUBAIOT 3HaYeHUe pH pacTBopa pasHoE 6,5-6,6
no pH-merpy, nobasnsa nmo kamaM 25% pacTBOp aMMHaka HIM YKCYCHYIO
KUCIIOTY.

PacTBop ycToHUYUB B TeUCHHUE 3-X MECALIEB [IPU KOMHATHOH TEMIIEPATYpE.

9.4 IIpobGonoaroroska o0pa3LoB AJsA ONpeXe/;ICHHS BAJOBOro COAEpPKAHHUSA
METaJlI0B

Jlna onpeneneHus COACPXKAHUA METAJUIOB HCIONB3YIOTCA 00pasiibi,
BBICYUIEHHBIE IO BO3AYIUHO-CYXOro COCTOSHUA. JINA 3TOro BAQKHBIE MPOOLI
HachInaroT B Yyawky [letpu ¥ noMewaroT B BHITAHXKHOHN LIKadh Ha HECKOJIBKO YacCoB.

BrICYIHEHHYIO 1po0y U3MENBYAKT NECTHKOM, TIIATEIBHO NEPEMCUINBAOT
M COKpallal0T KBApPTOBaHMEM [0 cpelHei npobsl Maccoit He meHee 50 r. [Tpober
PacTUTEJILHOTO NMPOUCXOXKIECHHUA NONYCKAETCA PE3aTh HOXKHHUAMY UITU HOXOM.

Okono 20 rpaMmoB YCpENHEHHON NPOOB!I U3MENBYAKOT B araTOBOH CTYIKE,
NPOCEUBAIOT YEPE3 CUTO C AUAMETPOM OTBepCcTU 1 MMm. Ha OyMary Kaneky wiu B
CTaKkaH4YMK U1 B3BELIMBAHMUA OepyT HABECKy MNpocesHHOro obpasua He MeHee
0,250 r, KONMHYECTBEHHO TMEPEHOCAT B CTaKaH MOfis MHUKPOBOJIIHOBOH TMeEYH,
no6asnsgtor 10 ¢M’ KOHUEHTPMPOBAHHON a30THOH KHCNOTHI, TMPUKPHIBAIOT
4YAaCOBbIM CTEKJIOM K OCTaBJIAKOT B BBITSXHOM Iikady Ha 2—3 yaca. 3ateMm
OCTOpPOXHO  aobasnsaror okono 10 cM’ OUIAUCTUANUPOBAHHOW  BOIbL,
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MOATOTORJEHHbIE CTAaKaHBl IOMELIAIOT B MUKPOBOJSIHOBYIO [€4Yb W MPOBOOAT
pa3oXKEHUE MO0 ONTUMANbHOMY pEXUMY, BbeIOpaHHOMY naboparopueit mis
KOHKpETHBIX THTOB 00pa3ioB. [10 OkoHYaHHUH pa3nokeHHUs Mpobbl OXIAKAAIOT, HE
OTKpBIBAad CTakaHOB, NMPHONMHU3UTENBHO KO KOMHATHON TEeMIepaTyphl, MOCHAE YEro
PAaCTBOp MEPEHOCAT B MEpHYIO Konby BMecTUMOcTblo 50 cM’. CTEHKHM cTakaHa
OOMBIBaIOT OMAMCTIWUIMPOBAHHONM BOJOH W ClHBaIOT €€ B TY XK€ MEpHYIO KoJby,
nosona obwveM pactBopa mo MeTku. [loarororneHHbIH ana aHamu3a obpasen
NEPEHOCAT B IUIACTUKOBYIO MpoOUpKy. [1py HeobxomuMocTu pacTBop QUILTPYIOT
yepe3 OymMaxHblii QHIBTP «Oesas JISHTay.

BmecTo MUKPOBOJHOBOIO pa3fiOXKEHUS MOXKHO MPHMEHHMTHh KHCIOTHOE
pa3fioKeHUe OTKPBITHIM CIIOCOOOM B CTEKIISHHOM CTakaHe Ha necyaHoil 6aHe win
MeKTpoIUIMTKe. HaBecky npoOsl MOMEUIAOT B TEPMOCTOHKHIT cTakaH, J06aBNAIoT
a30THYIO KHCNOTY, 3aKpBIBAaOT 4YaCOBBIM CTEKJIOM, [TOMEIUIAIOT Ha eCYaHylo OaH:o,
JOBOJAT 10 KUIIEHHI M KHMIATAT He mMeHee 20 MUHYT. 3aTeM K npobe mo Karvam
npunuBaioT 5-10 CcM°  KOHUEHTPHPOBAHHOW TMEPEKMCH BOJOpOZA TpH
epeMeliuBaHKH ¥ KUNATAT ewue 15-30 MUHYT (IO MONHOr0 pacTBOPEeHHS MPOOLL).
[Tocne oxmaxaeHus A0 KOMHATHOH TeMnepaTypbl Mpo0y MepeHOCAT B MEPHYIO
KOGy BMECTHMOCTBIO 50 cM’, JOBOAAT 00BEM N0 METKH GHAMCTHIUTHPOBAHHOM
ponoit. I[Ipy HeoOXOAMMOCTH pacTBOp (PUIBTPYIOT 4epe3 OyMaxKHbId (UILTD
«benas ieHTaY.

PacrBop npoObl yCTOWYMB B Te4YEHHE 2 MECALIEB IMPH KOMHAaTHOM
TEMIEpaTypeE.

IIpumeyanue: [lnn npob pacmumenbHo20 npoucxoxcoerus npeonoumumensHo bpame
nasecxy ne menee 1,00 2

9.5 IIpoGonoaroroBxa oOpa3lioB AIS onpeaesieHHs 00UIero Kajaus

MuHepanuzauuio npobbl g ONpelencHUs COAEpXaHMA OOLIEero Kamus
NpoBOAAT MO Meroxy Kwenbaans cormacHo 'OCT 26718. 3atem k 50 oM’
pacTBOpa, MOJIy4eHHOro mnocjie MUHepanuzauuu npoOrl, nobasisoT 2,5 c™’
KOHLECHTPUPOBAHHOH a30THOH KHCJIOTHl H HArpeBalOT CMECh B TEPMOCTOHKOM
CTakaHe Ha mnecyaHoit OaHe B TeueHHe 20-25 muHyT. [lpy HeoOXoaUMOCTH
OCTBLIBLBIMI A0 KOMHATHOI TEMIIEpATYph! pacTBOp JOBOAAT A0 Ha4alkHOro o0néma
OMIMCTUNNIMPOBAHHON BOJAOM U QUALTPYIOT uepe3 OyMaxHbId unbTp «benas
NIEHTa»

PactBop mnpoObl yCTOWYMB B TEYEHHE 2 MECAUEB NPU KOMHATHOM
TEMIIEPATYPE.

9.6 TlpoGonoaroroBka o6pa3loB A/ OMPEAENEHHN COLePKAHUSA MOABHUNKHbLIX
dopm MeTaJIIOB

[TonsuxkHble GOpMbBI  JNEMEHTOB W3  aHaIM3UpYeMbIX  0Opa3uoB
U3BJIEKAIOTCA PaA3IUYHBIMU 3hCTpaFEHTaMH AUETATHO-AMMOHHHHBIM OY(QEPHBIM
pacTBOopom ¢ pH 4,8; pactsopom 1 mons/am’ HNO;, pacteopom 5 mons/mm® HNO;,
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3
pacTBopoM 1 Mone/OM™ alierara aMMOHHSA. DKCTPAKUHIO MIPOBOAAT U3 OTHAESIBHBIX
HaBECOK I1POOHL.

9.6.1 IIpuzomoenenue gsimadicku 1 Mons/oM° pacmeopom a3omuoil KUCIomol

Oxoso 20 rpaMMOB YCpEOHEHHOM NPOOBI H3MENLYAIOT B araTOBOM CTYIKE,
POCEHBAIOT YEPE3 CUTO ¢ AuaMerpoM oteepcTHit 2,0-2,5 MMm. Hasecky obpasua
5,00 r momem@aoT B konby Opnenmeiiepa BMecTuMocThio 100-120 cM® w
nobasnsoT 50 cM® pactBopa | Mons/mM’ a30THOM KHUCIOTHE. [ OpNBILKO KONOLI
3aTACUBAIOT I1ApaPUHOBON JIEHTOH M B30ANTHIBAIOT CYCHEH3HIO HAa HIEHKEpE B
TeyeHde 1 uvaca B pexxume 100-110 kayanuit B MUHYTY. BBITSOKKY GHUIBTPYIOT
yepes ¢unsTp «benags neHTa» B Koaby WIM IUIACTMKOBYK) MHPOOHpPKY
BMecTHMOCTRIO 50 cM’. Tlepen duisTpoBanueM mnpoby C IKCTPareHTOM
UHTCHCHUBHO MEPEMELINBAIOT H TNEPEHOCAT Ha (QWIBTP IO BO3MOXHOCTH
ONHOCTBLI0. OOBEM pacTBOpa M0 METKH HE JOBOJAT, U ONpeneSiCcHHE 3JIEMEHTOR
BBIMTOJHAIOT U3 NONY4YEHHOro 00BpEMa pUnbTpaTa.

CpOK XpaHEHHS INMOACOTOBJIEHHOW BBITAXKU — 2 MecCslla IpY KOMHAaTHOM
TEMIIEpAType.

9.6.2 Ilpuzomoenenue 6bIMANCKU AUEeMAMHO-AMMOHUUHbIM  DyhepHbIM
pacmegopom pH 4,8

Oxos0 20 rpaMMOB YCpENHEHHOMH TpoOBI N3MEJIBYalOT B araTOBOM CTYIKE,
MPOCEHBaAlOT 4epe3d cHTo ¢ cetkor 2,0 - 2,5 mm. Haeecky oOpazua 5,00 r
nomewanT B koiby Opnenmeiiepa Bmectumoctoio 100120 cM’ u mobasnsior
25 cM’ aueraTHO-aMMOHHitHOTO 6ydepHoro pacteopa pH 4,8. [opabiiko KONGHI
3aTArMBaIOT NapaHHOBON JIEHTOH W B30aNTBHIBAIOT CYCIIEH3MIO Ha LUEHKepe B
TeyeHue 1 yaca co cxkopocteio nepemeluuBaHus 100-110 xayaHuit B MHUHYTY.
PacTBop axkypaTHO REKaHTUPYIOT Ha ABOWHON cknaguateli QuueTp «benad
JIeHTa» Y coOHpaloT B KO0y HIIM INAacTHKOBYIO Npobupky BMeCTHMOCTEIO 50 oM.
K ocraBureMycs ocaaky nobaBnsior emg 25 cM’®  aueraTHO-aMMOHMIHOro
OydepHoro pacrsopa M B30aTTHIBAIOT CYCNEH3WIO MOBTOPHO Ha UIEHKEpe B
TeyeHne 1 yaca. Ilepen ¢unbrpoBanueM Npoby € IKCTpareHTOM HHTEHCHBHO
MepeMELIUBAIOT U NMEPEHOCAT Ha QUIBTP MO BO3MOXKHOCTH MOJHOCTEHY. OO0BEM
pacTsopa A0 METKH He HOBOJAT, M ONpPEACTICHUE INEMEHTOB BBITONHAIOT W3
nojlydeHHoro oopéMa QuneTpara.

CpoK XpaHE€HHA NOATOTOBIECHHON BBLITIXKKH — 2 Mecila Npy KOMHATHOM

TeMIIepaType.

9.6.3 [Ilpuzomoenenue evimaycku 5 MOAb/OM’ pacmeopom a30mHOu
Kuciomou

Okoftlo 20 r ycpeaHeHHOH npoObl HU3MENbYalOT B araToBOW CTYIIKE,
IPOCEUBAIOT 4Yepe3 CUTO ¢ auamerpom oteepctuil 1 mm. Hasecky npocesHHoO#H
¢pakuru 5,00 r nomewaror B konby SpneHmeirepa sMectUuMocTs0 100-120 cM.
K npobe n06aBnsioT 25 cM’ 5 MOAb/AM® a30THOA KMCJIOTHI, BpalLATeNbHbIMM
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ABHOKEHHAMH CMAauyHBalOT H nepeMemuBaroT npody. Kondy HakpeiBaioT 4aCOBEIM
CTEKJIOM, CTaBAT Ha necyaHyio OaHK U BHIACPKHBAIOT B TeHEHUE 3-X 4acOB IpPH
cnabom kxuneHuu pacrtBopa. [Ipoby ¢ pactBopoM HeoOXoaMMO nepeMellMBaTh
yepe3 KaXXKObli Yac HarpeBaHWs KpPYroOBLIMU HBMXEHHAMH KOAOEBL [locne
OXJIAXKACHUS NPHONMU3NTENBHO A0 KOMHATHOH TeMnepaTrypel pody ¢uasTpyIroT
yepes OyMaxHBIi QUIBTp «besas JEHTa» B MEPHYIO KOJIGY BMECTHMOCTEHIO 50 cM’.
[lpoMeiBatoTr npoby B KoHuueckod konbe OUIUCTWUIHPOBAHHON BOLOMH
(npubnusutenbHo 30 cM’), PHIBTPYIOT B TY € MepHYIO KOOy, JOBOAS HO METKH
0bBEM pacTBOpa.

Cpok XpaHeHMd TOAMOTOBJIEHHON BBITSKKH — 2 Mecdlla Ipu KOMHATHOM
TeMIIepaType.

9.7 IlpoGonoaroroBka o0pa3uoB 1A onpeaeseHnsa 00MEHHbLIX KATHOHOB

9.7.1 Ipuzomoenenue evimaxcku 1 Mons/OM pacmeopom auyemama
AMMOHURA

Oxono 20 r ycpenHeHHOM npoOel pacTUPAOT B araToBOM CTynkKe H
[IPOCECHUBAIOT 4Yepe3 CHUTO ¢ Avamerpom oteepctui 2,0-2,5 mmMm. Haeecky
npocesHHoU ¢pakuud 5,00 r momMemaror B xondy JpneHMeiepa BMECTUMOCTHIO
100-120 cm’. JIoGaBnsioT Takoe KONHYeCTBO | Mons/ZM’ pacrBopa auerara
aMMOHHMA, 4YTOOBI pacTBOpP MOKPHIT HAaBeCKy cloeM npubnusurensHo B 1 cM.
Konby ocTtopoxHO BCTpAXMBAIOT BpyuHy:o npubnusurensHo 30 cekyHn, HaioT
OCaJKy OCECTh Ha JHO, U JEKaHTHPYIOT pacTBop uepes OyMaxHbIi puneTp «benas
NeHTa» B MeEpHYIoO Konby BmecTuMocTeio 250 cM’. K ocraBuiemycs ocanky
NOOABAAIOT CIEAYIOIYIO TaKyl Xe Mopuuio 1 Moms/AM° pacTBopa auerara
AMMOHM, TEPEMEIIMBAIOT BPYYHYIO W CHOBA ICKaHTUPYIOT B MEpPHYIO Konoy.
Onepauuio NOBTOPSIOT IO TEX MOp, Noka He 6yner cobpano 250 cm’ pUnbTparTa.

[Ipu onpeneneHWd OOMEHHOrO KajibUUA HIM MarHud cobuparoT euié
50 cM’ ¢uUNLTPaTA B OTAENBLHYI) MEPHYIO KOOy i NPOBEPKH MNONHOTHI
BBITECHEHHUS 2JNeMeHTOB. OnpelesneHue COOepXKaHMA KanbUWS WIH MarHus
NMPOROAAT B 0OOHX Ko0JiOaxX, 3aTeM pe3ynbTaThl CYMMUPYIOT. CoaepkaHue KanbLus
WX MarHifg B NMOCHEAHEH MOPUMH BBITAXKKUA He HOJDKHO NpeBwiliaTe 15% ot
CYMMapHOTrO COAEpPXAaHUSg METaNNoB. B NpOTUBHOM Clyyae npouenypy npoBEPKHU
MOJIHOTHI BEITECHEHUA MTOBTOPSIOT.

CpoOK XpaHEHHSA MOATrOTOBJIEHHOW BBITHXKKHA ~ 2 MecAla NpU KOMHATHOM
TEMIIEPATYPE.

IHpumeuanue 1: Obmernvie hopmsl Memannog 3a uckatoeHUeM Kanbluid U MAZHUSA
i} 3
onpedensrom uz ocHogrolt nopyun dureinpama (250 cm”)

Ipusmeuanue 2 [las nepecwema pe3ynomamo8 aManu3a 8030YutHO-Cyxou nMpodst Ha
AOCONOMHO CYXoU odpasey OONOAHUINMENLHO ONPEOEARION QAANCHOCHIb NHCCREOYeMbIX npood,

nanpumep, no FOCT 26713-83
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10 OINPEAEJEHUE COAEPXAHUA METAJLJIOB METOIOM
ATOMHO-DMUCCHOHHON COHEKTPOMETPUU C MHAYKTUBHO-
CBABAHHOH IMJIA3ZMON
(MeToa 1)

Hacrosamui pasnen yCcTaHaBIMBAaeT METOAMKY OIpeAeNieHHs MAaCCOBBIX
KOHUCHTpaLUWii AMOMHHHA, Kejnesa, kobanbTa, MapraHia, Mead, HUKeNs,
CTPOHLIMA, THTaHa, XpOMa, KaaMMi4, MoJMbJeHa, CYpbMEI, CBHHIIA, MBIIIbIKA,
IMHKa, Kanbuusd, MarHus, Kajlud ¥ HaTpusd METOHOM aTOMHO-3MHCCHOHHOH
CIIEKTPOMETPUH C HHOYKTHBHO-CBA3aHHOW mnasMoil. [{uamazod onpenenrieMbix
coOepkaHMi npuBeleH B Tabiuue 1, nOpuNHCaHHbIE XapPaKTEPHCTHKYU
NOTPEMIHOCTH B Tabnuue 2.

Meron OCHOBaH Ha H3MEPEHMHM WHTECHCUBHOCTH HU3JYYEHUS aTOMOB
OnpeaeaseMbIX 3EMEHTOB, BO3HHKAIOUWIETO0 MPW pPaCHbUICHUH aHAIU3UPYEMOH
npobbl B aproHOBYIO I1azMy, BO30yxKiaaeMylo MAarHHTHBIM noneM. [IpoOer
pacnuuUIfAOT C MOMOUIBID CMIELUANIBHOTO pacHbUINTENA, IIPH 3TOM 00pasyrommics
a’3po30J1h C MOTOKOM aproHa NOCTYAET B IUIa3MEHHYIO TOPEIKY.

Jng xaxporo 3sfeMeHTa BhIOHparoT 1-3 XapakTepUMCTHYECKHUE JHHUM
pPa3nMYHOM HHTEHCUBHOCTH. 3a AHAIUTHYECKHH CHTHAN NPHHUMACTCA pa3HULA
MHTCHCUBHOCTH CIIEKTPANbHOMN JIMHUH 3JIEMEHTA H (POHAa.

10.1 CpencrBa u3MepeHHil, BCIOMOraTejbHoe o6opyaoBaHue

10.1.1 ATOMHO-3MHCCHOHHBIA CNIEKTPOMETP ¢ MHAYKTUBHO-CBA3AHHOM IUIa3MOM
ICAP 6300 Duo (Thermo Electron) nnn mobolt apyroii ¢ aHanOrMmyHbIMH
XapaKTEPUCTUKAMH.

10.1.2 I'ocymapcreeHHbIe CTaHOapTHBIE 00pa3nel COCTaBa BOAHBIX PACTBOPOB
HOHOB AMIOMMHMA, 1r/aM°.

10.1.3 T'ocynapcTBeHHBlE CTaHAapTHhle OOpa3lel COCTaBa BOAHBIX pPacTBOPOB
MOHOB Xene3a, 1r/am .

10.1.4 T'ocynapcTBeHHBle CcTakAapTHble 00pa3usl cOCTaBa BOJHBIX PacTBOPOB
MOHOB K0baTbTa, 11/aM’.

10.1.5 INocynapcrBennsle craHaapTHele 06pasusl COCTaBa BOAHBIX PacTBOPOB
HOHOB MapraHia, /oM.

10.1.6 T'ocynmapctBeHHble CTaHAapTHbie oOpa3upl COCTaBa BOAHBIX PacTBOPOB
HOHOB MexH, 1r/om’.

10.1.7 T'ocynapctBeHHEle cTaHAapTHbie 0O0pasupl COCTaBa BOMHBIX PacTBOPOB
MOHOB HUKEJI, /oM.

10.1.8 I'ocynapcTBeHHsbie CTaHAApTHbBle 06pa3usl COCTaBa BOAHBIX PacTBOPOB
HOHOB CTPOHLMA, Ir/om’

10.1.9 ['ocynapcTBeHHblE CTaHOapTHble 00pa3susl COCTaBa BOAHBIX PacTBOPOB
MOHOB THTaHa, Ir/am’.

10.1.10 F'ocynapcreenHble cTaHAapTHbie 0Opa3ubl COCTaBa BOINHBIX pPacTBOPOR
HOHOB XpoMa, 1r/aMm’.
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10.1.11 I"'ocyaapcTBeHHEIE
HOHOB LIMHKa, 1r/anm’.
10.1.12 I'ocynapcrBeHHbIe
MOHOB KanMmua, 1r/om’.
10.1.13 ['ocynapcTBeHHEIE

HOHOB MONMOIEHa, 1r/IM .

10.1.14 T'ocynapcTeeHHBIE
HOHOB MBILIBAKA, 1r/aM’.
10.1.15 I'ocynapcreeHHbIE
HOHOB CBHHLA, 1r/mMm’.
10.1.16 'ocymapcTBeHHEbIE
HOHOB CYPBMBI, 1r/oM".
10.1.17 IN'ocynapcTBeHHEbIE
MOHOB Kanblus, 1r/am’.
10.1.18 I'ocynapcrBeHHEBIE
HOHOB Maruud, 1o/om’.
10.1.19 'ocynapcrBeHHEIE
HOHOB HaTpui, lr/am’.
10.1.20 T'ocynapcrBeHHEBIE
UOHOB KaJTHA, Ir/mm’.

CTaHIApPTHEIE

CTaHIapTHLIE

CTAHIAPTHHIE

CTaHAapTHhIE

CTaHJApTHLIE

CTaHJAPTHLIC

CTaHIapTHLIE

CTaHIapPTHLIE

CTAHIAPTHEIE

CTaAHJAPTHBIE

obpa3uebl
obpa3ubl
obpasiel
obpasuel
obpa3iibl
obpasubl
obOpasuel
obpa3sibl
obpazukl

obpasukl
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COCTaBa

COCTdB4d

COCTaBa

COCTdBa

COCTaBa

COCTaBa

COCTaBa

COCTaBa

COCTaBa

COCTaBa

BOAHBIX

BOAHLIX

BOOAHLIX

BOAOHLIX

BOOHBIX

BOOHBIX

BOOHBLIX

BOIOHBIX

BOIOHBIX

BOJHBLIX

pacTBOPOB

pacTBOPOB

PaCTBOPOB

pacTBOpOB

pacTBOPOB

pacTBOPOB

pacTBOPOB

pacTBOpOR

pPacTBOPOB

paACTBOPOB

10.1.21 Konbsl MepHbie BMECTHMOCTBIO 10, 25 cM’, o I'OCT 1770, 2 knacc
TOYHOCTH.

10.1.22 J103aTOpBl MHIETOYHBIE MEPEMEHHOIO WIH (QUKCUPOBAHHOrO 0OBEMA HA
0,1-2,5 cm’, Haripumep moaenu Biohit Proline unu Eppendorf.

10.1.23 DnakoHEI TUIACTUKOBBIE WIS XpaHEHUs CTAHAAPTHHIX M PagyHpPOBOYHBIX
PaCTBOPOB BMECTHMOCTHIO 25-50 cM’.

10.1.24 XononunsHuk OpITOBOH JIF0O0r0 THNA.

10.1.25 Cpenctsa u3MepeHHii U BcrioMorarensHoe obopynopanye 1o 1. 9.1.

10.2 PeaKTHUBbLI H MaTepHAJbI

10.2.1 AproH razoo6pasnsiit, Beiciuui copt, mo ['OCT 10157.
10.2.2 PeakTHBBI U MaTepHansl o n. 9.2.

Honyckaemcsa ucnonevzoeamev cpedcmsa UIMepeHui, GCROMO2ameNbHoe
obopyoosaHnue, nabopamopHylo nocyoy, peakmugol U Mamepuarbl C
MEMPONOZUHECKUMI U MEXHUHECKUMU XAPDAKMEPUCIRUKAMU HE XYHCe, HeM
BLLUICYKAIAHHBIX, 8 MOM YUCAE UMNOPMHbIE QHANO21

10.3 TloarotoBka K BbIMOJHEHHIO H3IMepeHUH

10.3.1 IToozomoeka annapamypsl

[Tonrotosky HCII-cnexTpoMmerpa x padore MpoBOAAT B COOTBETCTBUH C
WHCTPYKUKMEHN NO 3Kcrutyarauuu PexomenmyeMmsblie ycnoBus vuamepenuit pns MCII-
cnektpomerpa [CAP 6300 npusenens! B Tabnuue 4.
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Tabnuna 4

PexoMeHayeMble YCIOBHS ONpeNeieHUs
Ha UCII-cnexrpomerpe ICAP 6300

XapakrepucruKa | 3HaYeHUe XaAPAKTEPHCTHKH
| llasneuue Ha pacnunurensd _ 160-180 kila N |
CkopocTh NEpUCTANBTHYECKOTO HAcoCa 45 060pOTOB/MHUH |
Bpems HHTErpupoBaHud A 30 cex |
Koppexkuua ¢pona aBTOMATHYCCKaA
~ HaumeHoBaHuHe 3JIemMEHTA i JNHHA BOJIHbI, HM ﬁ_
Amomunuii | 308,215 ; 396,152
XKenezo 238.204 ; 259940 |
KoGaneT | 228,616 ]
Mapratxelr ) L 257,610 ; 259373
Mens 324,754 ; 327,396
Huxens ) Jr B 231,604
CrpoHum# 346,446 ; 407,771 , 421,552
THTan L 323,452 ;334941
Xpowm 7 267,716 ; 283,563 ; 205,552
[ [uHK N 213,856 ;206,200 ~
Kaamuit ] 226,502
Monubaex | 203,844
MEIBAK ) 3 1 ] 189,042 ; 193,759 i
| Ceuneny - 220333 B
| Cypema I 206,833 B
Kanpumit | 315,887
Marnuii o _ 279,079 ;279,553
Kanuil j! 766,490
Harpuii B 588,995 , 330,237

10.3.2 IIpuzomoenenue pacmeopos
10.3 21 [lpuzomoenenue 5% (v/v) pacmeopa azomrou Kucaomul

B MepHO#t KOn6e BMeCTHMOCTBIO | OM’ K HEGONBIIOMY KOMHYECTBY
6UIUCTHILTHPOBAHHON BOIBI MPHOABNAOT S0 CM’® KOHLEHTPHPOBAHHOH a30THOIA
KHCJIOTBI,  OTMEPEHHBIE  LMWJIMHApOM,  JOBOAAT 00BEM OO  METKH
OUAUCTUNNHUPOBAHHON BOAOM M TWATENBHO nepeMelinBaioT. CpoK XpaHEHHA
pacTsopa — 3 Mecdila NpyU KOMHaTHOH TeMneparype.

103.22 Ilpuzomoenenue OCHOBHO20 2padyupoGOYHO2Z0 pacmaopa (antoMuHus,
Jcenesa, kobanema, mapeanyaq, Meou, HUKeA, CMPOHYUA, mumaHa, Xpoma,
Kaomusa, Monuboena, CypbuMeol, COUHUA, MbIUIbAKA, YUHKA, KANbYUA, MASHUA, KATUAR,
nampus) ¢ konyenmpayuei 10 mz/om’

OCHOBHOH MHOIO3JIEMEHTHBIH PAaCTBOP CMECHU OfpenensieMblX INIEMEHTOB
TOTOBAT U3 COOTBETCTBYKOLUMX IOCYAapCTBEHHBIX CTAHAAPTHLIX 00pa3LioB BOJAHbBIX
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pPacTBOPOB HOHOB METAUIOB B COOTBETCTBHHM C PEKOMEHJALMEN UX HHCTPYKUMH MO
npuMeHeHuo. [loodepenHO OTOHMPAKOT AIMKBOTY KAXKAOro CTaHAAPTHOTO
PACTBOpPA M MOMELIAIOT B OOHY MEPHYIO KOI0Y.

Hpumeuarnue: Bee ucnorssyesvie 2padyuposounsie pacmeopst MOXCHO SOMOSHMs KaK
ONA CMECU INEMEHMOB, MAK U ONA KANWO020 INEMEHMA OMOeNbHO

1 c™® craunmapTHoro pactsopa (I'CO), comepxaiero 1 Mr/cM® meTtamia, ¢
MOMOWIBIO MHMETKH [MEPEHOCAT B MEPHYIO KONOy BMeCTHMMocTeio 100 oM.
JoBomat no merxkd 5% (v/v) pacTBOpOM a30THOH KMCIOTHI U MEepeMEUIMBAIOT.
IMoay4eHHBbI OCHOBHOH I'DaXyHpOBOYHBIN pacTBop comepxuT 10 Mr/aM’ Kaxmoro
meTtamta. Cpok xpaHedus pacteopa— 1 Mecau npu Temneparype (2—10)°C.

10.3.2.3 puzomoenenue paboue2o 2padyupogouno20 pacmeaopa (amoMuHus,
Jcene3a, kobanbma, mapz2aHya, Meou, HuUKens, CMPOHYUA, Mmumana, xpoma,
Kaomus, Monuboena, CypbMbl, CEUHYA, MbIWBAKA, YUHKA, KANbYUI, MASHUA, KAAUA,
Hampus) ¢ Konyenmpayue 2,5 m2/om’.

25 ¢M° OCHOBHOFO IpamyMpoBouHOro pacrsopa (10 Mr/mM’) ¢ OMOUIBIO
IMNETKU MMEPEHOCAT B MEPHYIO KOOy BMecTUMOCTE 100 CM’ U JOBOZAT 06BeM
10 METKH 5% (v/v) pacTBOpPOM a30THOM KUCIIOTHI. [TonydyeHHBIH rpaxyHpoBOYHEIH
PacTBOP COAEPXHT 2,5 MI/AM° Kaxaoro Metawia. CpoK XpaHeHHs pacTBopa —
1 mecau npu Temreparype (2—10)°C.

10 3.2.4 I[Ipucomoenenue 2padyupogouyHo20 pacmeopa (amoMuHus, Jicenesaq,
xobanema, mapzavya, Mmeou, HUKena, CMPOHYUS, MUMAaHd, XpOMda, KAOMUA,
monuboeHa, cypoMbul, CBUHYA, MbLULLAKA, YUHKA, KATbYUA, MAZHUS, KANUA, HAMPUsl)
¢ konyenmpayueii 0,25 m2/om’.

5 cMm’ paboyero rpagyHpOBOYHOrO pacTBopa ¢ KOHUEHTpaLueH 2,5 mr/om’
C TIOMOLIBIO IMMUMETKH MEPEHOCAT B MEPHYIO Konby BMECTHMOCTBIO 50 CM® M
HoBOAAT 00BeM g0 MeTku 5% (v/v) pacTBOpOM a30THOU KUCAOTEL. [lomyyeHHkI
rpaflyMpoBOYHBIH pacTBOp comepxuT 0,25 Mr/aM’ kaxmoro Metamia. Cpok
XpaHeHus pactsopa — 14 aHeit npu Temnepartype (2—-10)°C.

ITpumevanue: [onycxaemcs ona zpadyupoexu HCII-cnexmpomempa nonezoeamscs

MHO20INEMENMHBIMY  CMAROApMHbIMU  pacmeopamu, Hanpumep, Merck Standard ICP 23
elements

10.3.3 Ycmanoenernue zpadyupogounoii xapakmepucmukxu

PacneiiOT rpamyMpOBOYHBIE pACTBOPHl B MOpsAKE BO3pacTaHUA
MacCOBOM KOHUEHTpalUWKU ONpEAENSEMBIX IJIEMEHTOB B aproHOBYIO IUIa3My U
DECUCTPUPYIOT HHTEHCUBHOCTBE M3AYYEHUS IUIA  KOKOOTO JJIEMEHTa [pH
TpebyeMOH [UTHHE BOJTHBI.

JI1s nocTpoeHUs rpanyvpOBOYHON XapaKTEPUCTUKH HCTIONB3YKT HE MEHee
ABYX FPafyupOBOYHbLIX pacTBOpOB.
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[ pamyypOBOYHYK)  XapaKTepHCTHKY,  BBIpaKaOU[yl0  3aBHCHUMOCTE
NokasaHuKk NMpubopa OT KOJHMYECTBA OMNPEHENAEMOrO J3JIEMEHTAa, YCTaHABJIMBAOT
Mo cpenHeapuPMETHUYECKHUM pe3ysibTaTaM HEe MEHEE TpPeX U3MEPEHUN A KaXnoM
TOYKHM ¢  HCIIOJB30BAHUEM CTAHAAPTHOIO IMpOrpaMMHOro obecnevyeHus

CIIEKTpOMETpa.  «(XOJIOCTOH» pacTBOp —  pPAacTBOP a30THOH  KHUCJOTHI
(cM. 1. 10.3.2.1.), HCHonb3yeMbii s  NPUTOTOBJIEHUS  PAXYHUPOBOUHBIX
pacTBOpOB.

KOHTpONb IpafyUpOBOYHBIX XAPAKTEPUCTHK NPOBOJMTCH 4Yepe3 KaXIble
25-30 npo6. HopMmMardB  KOHTpONA  CTaDHABHOCTH  IPagyHpOBOYHOMH
XapakTepUCTHKH coctaBngeT 10%.

10.3.4 IToozomosexa npobur

MeToa H3MEpPEHUA MNpeanojaraet nepesoj METaUIOB M3 TBEPABIX
00BeKTOB B pacTBOp npodkl. [loarotorky npobsl 11a aHanu3a NpoOBOAAT MO M. 9 B
3aBUCUMOCTH OT LICJIH UCCJIEAOBaHUA.

10.4 BoinoJjiHeHHe U3MepeHRik

[IpoObl aHANM3UPYIOT Ha Mpubope B ONTHMANBHBLIX yCJIOBUAX. Pactsop
NOATOTOBJACHHON NpOOBI pPacneUIAIOT B ApPrOHOBYK IUIasMy. Peructpupyiot
3MUCCHIO I KaXAOro JJIEMEHTa INpU TpeOyeMod IJINHE BOJIHBI HE MEHEe TpeX
pas, 110 CpeqHEMY 3HAYEHHMIO PAaCCYUTHLIBAIOT COAEPKAHUE INEMEHTa B Npobe npu
[MOMOILH [IPOrpaMMHOro obecrneueHus rpudopa.

10.5 BbluuciieHHe pe3yjibTaTOB H3MepeHH

B cmyyae pasOasneHusa mNpoObl coAepkaHMe MeTala B pacTBOpE
(X, Mr/am’) pacCuMTHIBAIOT MO hopMyne:

X=AXV1/V

A - coaepxanue MerajUla B aHaIM3UpyeMod mnpobe, HalIAeHHOE 110
rpafXyMpOBOYHOMY rpadMKy; MI/aM’;

V| - 06beM K06k, B KOTOPO# MPOBOXMIH pa3baBleHue, CM;

V - 06beM npo6bl s pa3baBieHU, CM .

Beluucnedue pe3ynsTraToB H3MEpEeHHMH MeETa/UIOB B HCXOIHOW mnpobe
NPOBOASAT B COOTBETCTBHH C pa3geiom 14.

11 OXIPEAEJEHUE COIEPXAHUA METAJJIOB METOJOM
MACC-CIIEKTPOMETPUMU C UHAYKTUBHO-CBSA3AHHOMH
JIAZMOU
(meron 2)

HactoswmMit pasgen ycraHaBAWBaeT METONMKY OIpeaeneHUs MacCOBbBIX
KOHUEHTpaUW# antOMUHMA, KaaMug, kobanbTa, MapraHua, Mead, MosinbaeHa,
MbIUWBbAKA, HUKENA, CBUHUA, CTPOHLIUA, CYPbMBl, TUTAHA, YypaHa, XpoMa, U LUKHKA
METOAOM MAacCC-CMEeKTPOMETPHU C HHAYKTHBHO-CBA3aHHOM mnna3moi. [Inanasox
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ornpenenseMbIX CONEp:KaHHH npuBeneH B TtabnMue 1, MpUNHCaAHHBIE
XapaKTEpUCTUKY NOrpeiHOCTH B Tabnnue 2.

MeToa OCHOBaH Ha U3MEPEHWHM CHrHasna, oOpasyeMoro OQHO3apAXHBIMH
WOHAMH  OMpPEACNAEMBIX 3JIEMEHTOB, BO3HUKAKOUIEr0 I[IPH  pacnbUICHUH
aHanu3dpyeMo#i Mpobsl B aproHoByry iuiazMy. CeENEeKTHBHOCTE H3IMEPEHHA
o0ecrie4MBaeTCAs KBAIPYNONBHBIM MAacC~aHAJIM3aTOPOM, B KOTOPOM MNPOHCXOJUT
passieJieHHe ONPEAENIEMBIX 3JIEMEHTOB 110 OTHOLUEHHIO MaCChl aTOMA K 3apsay.

11.1 Cpencrsa usmepeHuil, BCrioMorareljibHoe 000pyxoBaHHe

11.1.1 KpagpynoneHbIl Macc-CIIEKTPOMETP ¢ MHAOYKTHBHO-CBA3aHHOM ILIa3MOi
Elan 6100 (Perkin Elmer) wnu moboit apyroil ¢  aHalOrHYHBIMH
XapaKTEPUCTHKAMH.

11.1.2  T'ocynmapcTBeHHBIC CTaHIapTHRIE 0Opa3Ubl COCTaBA BOAHBIX PAaCTBOPOR
HOHOB ANMOMHHHA, KagmuiA, KoOaneTa, Mapraiua, Mead, MonmHOAeHa, MBINIBIKA,
HUKEJIA, CBUHIIA, CTPOHLIUA, CYPBMEI, TUTaHA, XpOMa, liMHKa mo 11. 10.1.

11.1.3 TI'ocynapcTBeHHbBIC CTaHRApTHBIE 0Opasusl coCTaBa BOAHBIX pPacTBOPOB
HOHOB ypaHa, 1 r/am".

11.1.4 ATTecTOBaHHLIi pacTBOp pOAMA C KOHLeHTpaumeil 1000 mr/am’,
HanpuMmep, High-Purity Standarts.

11.1.5 Konbsl MepHbie BMeCTHMOCTBIO 10; 25 CM3, no I'OCT 1770, 2 xnacc
TOYHOCTH.

11.1.6 Hozarops nunerouyusie HA 0,1-2.5 cM’, Hanpumep, Moaenu Biohit Proline
wiu Eppendort.

11.1.7 OnakoHp!l MIACTHKOBBIE  [JII  XPAHEHUA  CTAHAAPTHLIX  PACTBOPOB
BMECTHMOCTEIO 25-50 cM”.

11.1.8 XonoauwnsHHUK 66rTOBO#A 0600 THNA.

11.1.9 Cpencrtra H3MepeHHil H BCrIoOMorareinsroe 0bopyaoBanue no . 9.1.

11.2 PeaxkruBbl U MaTepHAJbI

11.2.1 Aprod razoo0pasusiii, Beictiuii copt, no 'OCT 10137.

11.2.2 PactBOphl 1A ONTUMU3ALKUM MACC-CIIEKTpOMETpa (Haripumep, Ui
npudbopa ELAN 6100 pexkomeHayerca ucCnosns30BaTh pacTBOP ¢ KOHLEHTpauMeH
Rh, Mg, Pb, Ce, Ba 10 MKT/OM’, pacTeOp ¢ KoHueHTpauwueii Co, Be, In 10 mxr/nm’
H pacTBOP C KOHLIeHTpauueit Mg 200 MKr/nM’ B 2% a30THOI KHCIOTE).

11.2.3 PeakTuBbl H MaTe€pHaJs! 110 1. 9.2,

Honyckaemca uchons3o8ams CcpedCmea UIMepeHUll, 8CROMO2AMENbHOE
obopyoogarnue, nabopamopHyrw  nocydy, peakmugbl U Mamepuarst ¢
MEMPONOSUHECKUMY U MEXHUYECKUMU XAPAKMEPUCMUKAMU HE XYHCe, HeM Y
BbILUIEYKA3AHHBIX, 8 MOM YUCAE UMNOPIMHbIE AHANO2U
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11.3 THoaroroBkKa K BbLIMOJHEHHUK U3MEPEHH
11.3.1 Iloozomoexka annapamypbsl

BroyeHne # HaCTPOHKY Macc-CliEKTPOMETPa IIPOBOJAT B COOTBETCTBUM €
MHCTPYKLIHEH no JkciuryaTalMd. (OCHOBHEIE pPEKOMEHIYEMEBIE [apaMETphI
npouenypsl H3MEpeHUH Ha Macc-criektpomeTpe Elan 6100:

- MomHocTe BY-reHepartopa, kBt -1,0-1,2
- pacxoi wiazMoodpasyoLero NoToka aproHa, M /MUH - 12-20
- pacxo]i BCIIOMOTaTeNBHOTO TOTOKA aproHa, AM /MHH - 1,0.

Jma DOCTHXXEeHHA MaKCHMaJIbHOH YYBCTBMTEHBHOCTH MacC-CIEKTPOMETPA
MPOBOAAT ONTHMH3aLMIO pabouux NapaMeTpoB (aBjeHHe rasa Ha pacnbUIHTEb,
HalpsOKEHHE Ha JIMH3e, YPOBEHbH O0pa3ORaHUA OKCHAOB) B COOTBETCTBHUU C
nporpaMMHBIM obecrnieueHHeM npubopa M ¢ HMCHOAB30BAHUEM PACTBOPOB IUIN
ontuMuzanud. I1lpubop BEIAEPKUBAETCS BO BKIIOYEHHOM COCTOSHUU C
3AXOKEHHON IMasMoit B TedeHue 30 MUHYT € LENBI0 CTAOWIM3auuM pexuma
paboTHL.

11.3.2 Ilpuzomoenenue pacmeopoe

11.3.2.1 Ilpuzomoenernue 5% (v/v) pacmeopa azomHoii Kucaoniel.
Cm. . 10.3.2.1.

11.3.2 2 IIpuzomosnenue pacmeopa podus (Rh) ¢ xonyenmpayueti 2,5 m2/om’
(eHympeHnHbIU cmaHoapm).

] cM’ CTaHFApTHOrO pacTBOpa pOIuA C KOHUeHTpauwmeii 1000 mr/mm’
BHOCAT B MEPHYI0 konby BmecTMMOCThIO 100 cM’ M ROBOAAT N0 MeTkH 5% (V/V)
pacTBOPOM a30THOM KHUCIOTEL IlomyueHHBIH OCHOBHOM pPacTBOp COHECPKMT
10 mr/am’ poaus. PacTBop ycroiiuus 6 mecsaueB npu temneparype (2—-10)°C.

2,5 cM° OCHOBHOIO pacTBOPA BHOCAT B MepHyIo konby o6semoM 10 cm’ 1
OOBOIAT A0 MeTKH 5% (v/v) pacTBOpoM a30THOM KMCIOTHL. [loMydyeHHbIi pacTBOp
POOMA C KOHUEHTpauued 2,5 Mr/OM° yCTOHYMB B TeuYeHHE 3 MeCAUEB MpH
Temitepatype (2—-10)°C.

11323 llpucomoenenue 0CroGHO20 2padyupoeounozo pacmeopa (arioMuHuA,
Kaomus, Kobanema, mapzanya, Meou, MOAubOeHa, MbIbAKA, HUKEAA, COUHYA,
CIMPOHYUS, CYPbMbl, Mumana, ypawda, XpoMa, U YUHKA) C KOHYEeHmpayueu

10 m2/OM’

OCHOBHOM MHOTO3/IEMEHTHBI pPAaCTBOP CMECH OMPENEIACMBIX 3JIEMEHTOR
FOTOBAT U3 COOTBETCTBYOLIKX MOCYJApCTBEHHBIX CTAHAAPTHBIX 00pa3u0B BOAHEIX
pacTBOPOB HOHOB METANJIOB B COOTBETCTBHU C PEKOMEHAAUHNEH HX HHCTPYKUHH 10
npuMeHenHo. [looyepenHo OTOMpPAKOT anNMKBOTY KaXAOr0 CTaHNApPTHOTO
pacTBOpa U NNOMEIANOT B OAHY MEPHYIO KOoJby.

Ilpuseuanue: Bee ucnons3yesuie zpadyupogodHsie pacmeopsl MONCHO 20M08UMb KaK
0N CMECU ITEMEHMOE, MAK U ONAL KAXCOO20 3NeMeHmMa 0moeabHO
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I cM’ craupgaptHoro pactopa (I'CO), comepxaiero 1 Mr/cM’ MeTamna, c
MOMOILBIO NHMIETKH NEPEHOCAT B MEPHYIO KOy BMECTHMOCTHIO 100 cM’.
JHoBomaT no MeTkd 5% (v/Vv) pacTBOpOM a30THOK KHCJIOTBI M IEPEMELIHBAIOT.
[ToNy4eHHEBI! OCHOBHOM rpaZyHMpOBOYHBIA pacTBOp comepMT 10 Mr/aM’ Kaxaoro
speMenTa. Cpok XpaHeHus pacTBopa — 1 Mecay npu Temneparype (2—10)°C.

11.3 24 Ilpuzomosnenue pabouezo zpadyupo8ouHo20 pacmeopa (aloMuHus,
xaomus, kobanema, mapzaHya, meou, MOaubOeHqa, MblubAKaA, HUKens, CEUHYQ,
CMpOHYUA, CYDbMbI, Mumaxa, ypawa, Xpoma, U YuHKa} C KOHYeHmpayueu

0.50 m2/oM’.

5 cM’ OCHOBHOrO I'DaZyMpOBOYHOrO pacTBOpa, coiepxamero 10 mr/aMm’
METALNA, C MOMOIUBIO MMHUMETKH TNEPEHOCAT B MEPHYIO KOOy BMECTHMOCTHIO
100 cM’. loBomar no Metku 5% (V/v) pacTBOPOM a30THOM KHCNOTHl H
nepeMelMBaioT. [lonydyeHHBIH paboOuUi IPafgyHPOBOYHEIA PAcTBOP COHEPHKHT
0,50 Mr/oM°  kaxmoro snemenTa. CpoK XpaHEHHs pacTBopa — 1 Mecil npu
temneparype (2—10)°C.

11.3 2.5 [Ipuzomoenenue 2padyupogouHoz0 pacmeopa (QRIOMUHUS, KAOMUA,
xobanema, mapzanya, Meou, MoauboeHa, MolulbaKa, HUKeNA, CEUHYA, CMPOHYUA,
CYpbMbl, mumana, ypana, xpoma, u yurka) ¢ konyewmpayueu 0,1 0 M2/OM’.

0,25 cM’ OCHOBHOTO FPaIyHPOBOYHOrO PacTBopa, coaepxamero 10 Mr/oM’
KOKIOro 3JEMEHTA, C NOMOMMILIO MHUIICTOYHOrO H03aTOopa MEPEHOCAT B MEPHYIO
kon6y BMECTHMOCTBIO 25 cM’. JIoBOAAT 4O MeTkH 5% (V/V) PacTBOPOM a30THOI
KHCJIOTHI ¥ NMepeMeiinBaroT. [1omyyeHHbIN rpalyupOBOYHbIH PacTBOP COOEPXKUT MO
0,10 Mr/aM® KaxIoro anemeHTa. PacTBop ycToifiuMB B TeueHue 14 pueit npu
Temneparype (2—-10)°C.

11.3.2 6 Ilpuzomoenenue 2padyupogouHo20 pacmeopa (QNOMUHUA, KAOMUA,
x0bansma, Mapearnya, mMeou, MoaubOeHa, MulitbaKa, HUKENd, CEUHYA, CMPOHYUA,
CypbMbl, MUMQAHQ, ypana, xpoMa, u yuruka) ¢ konyenmpayueu 0,050 M2/OM’.

2,5 cM’ rpayHpOBOUHOrO pacTeopa, cofepxauiero 0,50 Mr/aM’ Kaxaoro
31EMEHTA, C MOMOIIBK) MNUNETKH TNEPEHOCAT B MEPHYH KOOy BMECTMMOCTBEQ
25cm’. JloBomaT [0 MeTKH 5% {(Vv/V) pacTBopoM a3OTHOM KUCIOTHI U
nepemewuBatoT. [lomydyeHHBIA TpafgyHpPOBOYHBIH pacTBOP COAEPXUT MO
0,050 Mr/aM® xaxzoro snemeHTa. PacTBOp YCTOiuMB B TeueHue 14 noHell npw
temnepatype (2-10)°C.

[puseuanue: Jflonyckaemca  ucnone3o06ams  uUMNOpmHole  MHOZ0INEMEHNIHbBIE

cmandapmuuie pacmeoput, Hanpuaep, Merck Standard ICP 23 elements, Perkin-Eimer Standard
21 elements, High Purity Standard 32 elements

11.3.3 YcmanoeneHue 2padyupogouHou XapaxKkmepucmuKku

[lepen npoBENEHUEM U3MEPEHUH K TpalydpOBOYHBIM pACTBOPAM U
«XOJIOCTOMY» pacTBOpy n0barnsoT pacTBop Rh ¢ koHueHTpauueit 2,5 mr/am’
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(BHyTpeHHUH CTaHAapT) U3 pacyera 0,1 c™’ pacTBOpa BHYTPEHHEro CTaHgapTa Ha
5 cM’ WU3MEpAEMOTO pacTBOpa. B KauecTBE «XONOCTOro» pacTBOpa HCMOJB3YIOT
5% (v/v) pacTBOp a30THOHN KHMCJIOTHI.

OnpeneneHue 3JIEeMEHTOB B pacTBOpaxX MPOBOIAT B paMKaxX NpOLEXYpPEI
CKaHUpPOBAaHUI B COOTBETCTBMM ¢ MNporpaMMHbIM obecrieueHueM Macc-
CIIEKTPOMET)A.

J18 nOCTpOeHHus rpafyHPOBOYHON XapaKTEPHCTUKU UCTIONB3YIOT HE MEHEE
IBYX I'palypOBOYHBIX pacTBOPOB.

I'paZyHpOBOUYHYIO  XapaKTEpPUCTUKY,  BBIPAKAIOLIYI0  3aBHCUMOCTH
MOKa3zaHUi mnpudopa OT KONMHYECTBA ONMPEAENIEMOr0 JEMEHTA, YCTaHaBJIMBAIOT
10 cpeaHeapU(PMETHYECCKHUM pE3yJIbTaTaM He MeHee ABYX M3MEPEHHH i KaxaAOoH
TOYKH C MOMOLIBIO NPOrpaMMHOro obecrne4eHus Macc-CieKTpoMeTpa.

KoHTpone  CTaOWIBHOCTH  TIPaAyHMPOBOYHBIX  XapaKTEpUCTHK  HIIH
nepexanubpoBka mpoBoAUTCA uyepe3 kaxapie 15-20 npob. HopmaTuB KOHTpONA
ycTaHaBJuBaercd Jaboparopueit pu BHEAPEHNY METOOUKHU.

11.3.4 IHoozomoeka npobui

Meron wH3MepeHus MnpeanonaraeT MNepeBoA METAIUIOB M3  TBEpIBIX
O00BEKTOB B pacTBop NMpodkl. IToAroToBKY NMpobsl [iA aHAIKM3a NPOBOAT MO 1. 9 B
3aBHCUMOCTH OT LICJIH UCCIIEAOBaHHS.

11.4 BbInojgHeHHe U3MepeHUI

JIns CHWDKEHHs1 COJIECOAEPXKAHHUA MATPULBI Ilepe] U3MEPEHUEM BAJIOBOTO
COONEpKAaHUA IMEMEHTOB npoObl pasbapialoT MHUHHUMYM B 2 pa3a, I[IpH
OnpenenecHUd OOMEHHBIX GOpM ~ MMHHMMYM B 2 pa3a, aleTaTHO-aMMOHHHHYIO
BBITSDKKY pa30aBnfioOT MUHUMYM B 5 pa3, a30THOKHUCITYHO BBITSXKKY — MUHHUMYM B
10 pa3. [lna pazbasneHus npob ucnons3yror 5% (v/v) pacTBop a30THOH KUCIHIOTEI.
3aTeM X KaxJod pasbasneHHOH npode, B TOM YHCIIE «XONOCTON», N0OaBAAIOT
pacTBOp BHYTpEHHero crangapra u3 pacdera 0,] cM® pactBopa Rh c
KOHLEHTpauueii 2,5 Mr/aM° Ha 5 cM’ u3mepsaemMoro pacTBoOpa.

«XO0NoCTYIO» MNpody roTOBAT napajuieNlbHO € aHAIM3MPYEMOH, UM OHa
COIEPIKHT TE € PEAKTHBEI Y B TEX )K€ KOJIHYECTBAX, YTO ¥ aHANU3UpyeMas npoba.

Onpenenenyve 3MEMEHTOB B fipobax IMMpPOBOOAT B paMKax MNpoLEAyphl
CKaHUPOBaHUA B COOTBETCTBUHM C [MpPOrpaMMHBIM obecneyeHHeM Macc-
CITIEKTPOMETPA.

11.5 BbruucieHHe pe3yibTaTOB U3IMEpPEHHUId

ConepxaHue MeTauta B pacteope npobel (X, Mr/am’) paccyuThIBAIOT NO
dopmyne:
X = A X VI IV
A - colep:xaHue MeETansla B aHanuM3UupyeMol npobe, HAWAEHHOE [0
rpagy UpOBOUHOMY rpaduKy, Mr/aM ;
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V, - 06eM KoJ6bl, B KOTOPO#H MPOBOXHIHU pa3baBlIeHHE, CM’;
V - 06BeM npobsl g pasbasieHus, cMm’.

BeIYUCIEHHE DPE3YNLTATOB U3MEpPEHWil METa/UIOB B HMCXOOHOK npobe
[IPOBOJAT B COOTBETCTBHH C pasgesnoM 14.

12 ONIPEJAEJIEHHUE COIEPKAHMA METAJIJIOB METOAOM
ATOMHO-ABCOPBIIUOHHOHU CIIEKTPOMETPHU C
JEKTPOTEPMUYECKOU ATOMU3AIIMEH (meTon 3)

HacroAamuil pa3fen ycTaHaBIIHBAET METOAMKY OINpPEAcTeHUS MACCOBBIX
KOHLIEHTpAaLMi MBIIbSIKA, HUKENd, XpoMa, KaaMHia, KoOanbTa, MeaW, CBHMHLA,
CYpEMEBI, MoONMubAEeHAa MeTOonOM aTOMHO-26COpOHUHOHHON CHEKTPOMETPUM C
MEKTPOTEPMUYECKON aTOMHU3ALIUEH.

Meron OCHOBaH Ha U3MEPEHUH WHTEHCHUBHOCTH MOrNOLIEHHA MIJTyYCHUS
PE30HAHCHOH JUIMHBI BOJIHBI 4aTOMHBIM NApOM OMNPEAENAEMOro 3JIEMEHTa,

0b6pa3yrolluMCsl B PE3yNbTaTe IIEKTPOTCPMUYECKON aTOMH3aUMU MNpoOH B
rpadUTOBOM MEYH CIIEKTPOMETPA.

JlaHHBIH METOI MO3BONAET ONpENENAThs MACCOBBIE CONEPMAHHS IIEMEHTORB
B AMaNa3oHe KOHLEHTPpAlMid B COOTBETCTBHH C Tabnuieii 1.

Hacroauias mMeroauka obecreyuBaer MOMy4YeHUE pe3yJIbTaTOB aHau3a ¢
NMOrpelIHOCTAMHU, HE NPEBRIIAIOIMMH 3HAYE€HUI, YKa3aHHbIX B Tabnule 2.

12.1 CpeacrBa usmepeHuit ¥ BcnnoMoratesibHoe 000pyaoBaHue

12.1.1 AtomHo-abcopbunonHsiit crnekrpoMerp Solaar MQZ, Solaar 989 QZ
(Thermo), Analyst 600 (Perkin Elmer) ¢ anekTporepMuyeckiM aTOMH3aTOPOM U
3eeMaHOBCKOH KOppEKLHEeNl HEeCENEKTHBHOrO MOrNOMEHHS WM 000N Opyrok ¢
aHANTOTHYHLIMM XapaKTePUCTHKAMH.

12.1.2 TocynapcrBeHHble cradaaptHeie obpasust (I'CO) coctaBa BOJHBIX
PacTBOPOR MBIIIbLAKA, HUKEA, XPOMa, KaAMus, MeIH, kobalbTa, CBHHUA, CYPbMBI,
monubaeHa no n. 10.1.

12.1.3 Konbsl MepHble BMecTUMOCTHIO 10; 25 cv’, o COCT 1770, 2 knacc
TOYHOCTH.

12.1.4 Hozaropsr nureroyHsie Ha 0,1-2,5 cM, Hanpumep, moaend Biohit Proline
unu Eppendort.

12.1.5 ®nakoHBl MNACTHKOBLIE /11 XpaHEHMA  CTAaHOAPTHBIX  PacCTBOPOB
BMECTUMOCTBIO 25-50 cM’ .

12.1.6 Cpencrpa uzmMeperuit ¥ Bcriomorate/isHoe obopynosanue rno m. 9.1.
12.2 PeaKruBbl H MaTepHalbl

12.1.1 PacrBop HuTpaTa nannagus 1% unu nannagui MeTasuiM4yecKui, NOpoLIOK,
99,94% yuctotel no [[OCT 14836.

12.1 2 Pacteop HuTpara MarHusa 10% uiu MardHui a30THOKHKCIIbIRK WECTHBOLHBIH,
Mg(NO,;),*6H,0, u.n.a. no F'OCT 11088.
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12.1.3 AproH razoobpasueliii, peiciuuit copt, nmo I'OCT 10157.
12.1.4 PeakTuBbl 4 MaTepuansl o . 9.2.

Honyckaemca ucnonezosanue cpedcme uzMepeHuy, 6CNOMO2AMENbHO20
U Mamepuanoe
MEMpOIOZUYECKUMY U MEXHUYEeCKUMU XApAKMePUCMUKAMU He XYXce, HeM Y
8LIULEYKA3AHHDBIX, 8 MOM YUCNe UMNOPMHLIX AHATOZ208.

obopyodoearus,

nabopamopHou

nocyowl,

12.3 HoaAroToBKa K BHINOIHEHHIO H3MEPeHHUI

12.3.1 IToozomoeka annapamypsi

peaxkmugos

C

[Toarotosky aToMHO-20COpOUHOHHOrO CHEKTpoMeETpa K pabore MpoBOAAT
B COOTBETCTBHM C HHCTpYKLMEH no 3kcimyaraudu. ONTUMANBHBIE PEXHUMBEI
OMpeAEeneHU YJIEMEHTOR NONOUPAOTCA HHAMBUAYANIBHO 1A KaOXI0ro rpubopa u
THNAa rpaUTOBEIX aTOMU3AaTOpPOB. PekoMeHAyeMble YCIOBHUA OMNpPEOC/ICHUA Ha
cnektpoMerpax Analyst 600 u Solaar MQZ npueenexs! B Tabnuie 5.

Tabnuua 5

PexoMeHayeMbIe YCJIOBHA onpefiefieHUs Ha CIIeKTpoMeTpax
Aanalyst 600 u Solaar MQZ

| Haumeno- | Jinuua Aanalyst 600 l— Solaar MQZ
BaHHUE BOJIHBI, O6rem [lapameTpn! neuw, Ob6nem [Tapamerpsl neyw, |
3NeMEHTa l HM | moauduxa T°C MOJAUPHKATO T°C
TOpa pa MaTpPHLIBL,
MATPHLIBL, MM’
| vl -
Pd | Mg | O3sone iATOMHBa Pd ] Mg | Osone | AtoMu3a
| HHE CLER HHE ups
MEI1bAK 1937 3 3 1100 2200 2 2 | 1200 2400
Huxene (2320 | - | 5 | 1100 | 2300 | - - 1100 | 2400
Xpom 3579 | - | 5 | 1400 | 2300 | - | 3 | 1250 | 2450 |
| Meap 1324,8 5 | 1200 2000 | 2 3 850 2100
CauHel 2833 5 1 850 | 1900 - 5 800 | 1250
[ Kamwuit (2288 | 5 [ 1 | 500 | 1500 | 2 | - | 750 | 1150
Kobanst 2425 - 3 1200 2400 - 3 1200 2500
[Cypsma__ [2176 | s | 1 [ 1300 | 2300 | 3 | 3 | 1200 | 2300
| Monubpen [3133 [ 5 [ 2 | 1500 | 2500 s | 3 [ 1600 | 2550

B 3aBUCHMOCTH OT THUIa UCTONbB3YEMBIX aTOMHU3aTOpPOB, CTENEHH H3HOCA
KOHTaKTHbLIX UHWJIMHAPOB W aTOMHU3ATOPOB ONTUMANbHbBIE TEMNEPATYPHI 030JCHHS
MU aToMu3auvuM MOryt uamenatscs Ha 100-250 °C. Tawke BO3MOXKEH BHIOOP
CMNEKTPaNIbHLIX JIMHUHK C APDYTUMH JJIHHAMU BOJIH.

12.3.2 Ilpuzomoeneiiue pacmeopos

12 321 Illpucomognernue 5% (v/v) pacmeopa azomuou Kucromel
Cm. n. 10.5.2.1.
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12.3.2.2 Ilpuzomognenue OCHOBHO20 2padyupogoyHO20 pacmeopa Memauios
(MbllubAKG, HUKENd, XpoMa, Meou, ceuMya, Kaomusa, Kobanema, Ccypomubl,
monubdena) ¢ konyenmpayueii 10 m2/om’.

OCHOBHOH MHOTIO3JIEMEHTHBIA PacTBOpP CMECH ONPEREIAEMBIX NEMEHTOR
FOTOBAT U3 COOTBETCTBYIOUIMX IOCYXapCTBEHHBIX CTaHAAPTHBIX 00pa3lioB BOAHBIX
pacTBOPOB HOHOB METALIOB B COOTBETCTBHU ¢ pEKOMEHIALUEN UX HHCTPYKIIMHA NO
npumeHeHuro. [looyepedHo OTOMpalOT AIHKBOTY KaKIOr0 CTaHAAPTHOTO
pacTBOpa U NMOMEILAIOT B OIHY MEPHYIO KOOy .

ITpumeuanue: Bce uchonb3lyemvie 2padyupogourivie pacmeopsi MOJNCHO 20MOSUmMb Kax
ONA CMECU INEMEHMO8, MAK U O KANCOO020 INeMeHma OmoensHo

0,5 cM’ crangapTHoro pactsopa (I'CO), conepxatiero 1 Mr/cM® Meranna,
NEPEHOCAT B MEPHYIO KOJIOY BMECTUMOCTBIO 50 cM’, JOBOAAT 00BEM pacTBOpa IO
MeTKH 5% (v/v) pactBopoM HNO; u nmepememmBaior. [Tomydenusiii oCHOBHO#
rpaflyHpOBOYHEIA pacTBOp comepxuT 10 Mr/aMm° Meramwia. Cpok XpaHeHus
pacreopa — 1 mecan npu Temriepatype (2—10)°C.

12.3 2 3 Ilpuzomoenenue paboue2o 2padyupOoBOYHO20 pacmeopa Memannog
(MbluubAKa, HuKensn, XpoMa, Meou, ceuHya, kaomus, Kobarema, Ccypbmul,
monubdena) ¢ konyenmpayueii [ m2/om (pacmeop A).

5 cM’ OCHOBHOIO I'paZyHPOBOYHOTO pacTBOpa BHOCAT B MEPHYIO KONOy
BMECTHMOCTEIO 50 cM’, oBOAAT 00BeM pacTBOpa 10 MeTKH 5% (V/V) pacTBOpOM
HNO3 u nepeMeimiuBaioT. KoOHUEHTpauus MeTa/ia B NOJYyYEHHOM pabodeM
rpamyupoBoYHOM pactBope A — 1 mr/am’. Cpok XpaHeHHS pacTBopa — 1 mecsal
npu Temneparype (2—-10)°C.

12.3 2.4 Ilpucomoenenue pabouezo 2padyupoeovHoz0 pacmeopa Memanios
(MblwubAKa, HUKend, Xpoma, Meou, C8UHYa, Kaomus, Kobarema, CypbMbl,
monubdena) ¢ kowyenmpayueii 0,1 m2/om’ (pacmsop b)

5 o™ pabouero rpagyMpoBOYHOrC pacTBOpa A BHOCAT B MEPHYKO KOROY
BMECTMMOCTBIO 50 cM’, JOBOAT 06BeM pacTBOpa A0 METKU 5% (V/V) pacTBOpOM
HNO3 u nepemewvBaior. KOHUCHTpPauMa KaKAOro MeTaisila B HOMYYEHHOM
paboueM rpaxyupoBo4yHOM pactsope b — 0,10 mr/am’. CpoK XpaHEHHS pacTBopa —
14 gueit npu Temnepartype (2—-10)°C.

12 3.2.5 [lpuzomoenenue paboyezo 2padyupoGoYHO20 pacmeopa Mmemanlos

(MblbAKA, HUKeAA, Xpoma, Medu, CeuHya, KaoMus, Kobarema, CypuMbl,
- 3

monuboena) ¢ konyenmpayueu 0,04 m2/om” (pacmsop B)

1 cM’ pabouero rpamyupOBOYHOrO pacTBOpa A BHOCST B MEPHYIO KONOY
BMECTUMOCTbIO 25 CM°, IOBOAAT 0OBEM PacTBOpa N0 METKH 5% (V/V) pacTBOpOM
HNO3 u nepeMewnBaloT. KOHUEHTpauus KOKAOro METaNa B MNOMYYEHHOM
paboueM rpanyupoBo4Hom pactsope B — 0,040 mr/am’ Cpok XpaHEHUs pacTBOpa
~ 14 pHelt npu temnepartype (2—-10)°C.

)
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[[ixasry rpagyHpoBOYHBIX pAcCTBOPOB ONpEACHACMOI0 3JiEeMEHTa [
[MOCTPOEHUA TrpagyHpPOBOYHON XapaKTEPUCTUKU TOTOBAT B COOTBETCTBHH C
Tabnuue 6 Wiy ¢ NOMOWBI0 aBToCaMIuiepa. [Ipy HCNONB30BaHHH aBTOCAMILIEpa
JOIMyCKaeTca roTOBUTh MEHBHINE 00BeMBl paboynx rpaly MpOBOYHBIX PaCTBOPOB.

[‘panyupoBouHble pacTBOPHI ¢ KOHUeHTpauueir menee 0,040 ML/ M
MCITONB3YIOT B ACHb NPUTOTOBJICHUA.

Tabnuua 6

IlpuroToBjieHHE rPaxyMpPOBOYHBIX PACTBOPOB METANJIOB
3
(6 mepubix KOAbAX emecmumocmbio 10 cM’)

| JMEMCHTA *O6beM paboyero rpaxyupoBoyHoro pacrsopa b (0,1 Mr/aM’), cM’

L 2 - .t . L L ! T . 1 ] —-—-‘--——--“m-----.--““—--.---“-—-—-- 2 -t .. . 2 . . J 1 1 ]

KOHUEHTpaIus MeTana, Mr/aM

HaumenoBauwue | O6bem aﬁoqcro rpwnpoﬁquom;;craopa A (1 M_;/.ILM?'), M l

Mens, kobaneT, | 0,20* 0,50* 10,25 0,40
HUKENb, XPOM, | 0,002 0,005 0,025 0,040
MONROACH | - L_ -
CBHHEL 0,20* 11,04 050 |10
| 10,002 0,010 ] 10,050 0,100
| MBILLIBAK, 0,50* 1,0* 0,50 1,0
cyppMa 0,005 {0,010 0,050 0,100
KaxMHit ] 0,10% 0,20* 0,40% 0,50*
0,0010 0,0020 0,0030 | 0,0040 0,0050

12 326 [lpuzomoenenue pacmeopa wumpama MazHua (Moougukamopa
mampuywl)

5,19 r comu wmarHua Mg(NO;),*6H,O0 pactBopator B 100 oM’
OvaucTHIUNMpOBaHHOH Boasl. Pacteop comepxur 30 mr/cM® Mg(NO;),. Cpoxk
XpaHeHUs MOJNIYYEHHOrO OCHOBHOIO pacTBOpa MoaudukaTropa Matpuus! — 1 ron
npu Temneparype (2—10)°C.

Jins npurotosnenus paboyero pacTBopa MOAMAHUKATOPA 5 CM’ OCHOBHOTO
pacTBopa MOMEIAKT B MEPHYIO Koa0y BMECTHMOCTHIO 50 cM’, HOBOIAT O0BeM
pactBopa 10 Merkd 5% (v/v) pacTBOpOM a30THOW KHUCIOTHI U MEpEMEIIUBALOT.
Pa6ouwuit pacTBop MoaHGuKaTopa comepxHT 3 Mr/cm’ Mg(NOs),. Cpok XpaHeHHs
pacteopa — 6 mecaues npu (2—-10)°C.

{Ipumeuanue: [lonyckxaemca uchons3o6ams @ xauecmee OCHOBHO20 PACMEOD HUMPAMA
mazrua (Cug = 10000 M2/OM’), Hanpumep, npousgoocmea gupmsl Perkin-Elmer

12 3 27 Ilpuzomoanenue pacmaopa nariaous (Moou@ukamopa Mampuybsl)

I © MeTannuyeckoro naulaiug MoMema0T B TEPMOCTOHKHH XUMHYECKUI
CTAKaH BMECTHMOCTBIO 25 CMJ, no6asnsoT S cm’ KOHLIEHTPUPOBAHHONU a30THOMH
KHCJIOTBl ¥ HarpeBardT HA JEKTPOIUIMTKE C 3aKpPHITOW CMUPAIBIO OO TMOJHOrO
pacTBOpeHHUs nannanus. [10 OXNaKAEHUH PACTBOP KOJSMYECTBEHHO QUABTPYIOT B
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MepHyro Koiby Bmectumocteio 100 cm’, pmoBomAT 06BEM [0 METKH
OMIUCTHUTHPOBAHHON BOJOH H NEPEMELLIHBAIOT.

Cpok XpaHEeHHA NOJTYUYEHHOro OCHOBHOIO 1%-HOro pacrsopa Moaugukaropa
MaTpHLs! Npu Temnepatype (2—10)°C e orpanuyen.

Pabouuit pacrBop nawiaguesoro moaudukaropa (0,1%) roroear
pazbariieHUeM OCHOBHOro pacreopa B 10 pa3 5% (v/v) pacTBOpOM a30THOM
KUCOThI. CpoK XpaHeHHs pacTBopa —~ 6 MecslieB pu Temuepartype (2—10)°C.

ITpumeuanue: Jlonycxaemca ucnonszoéamv 6 xauecmge ocHogHo2o | Y-Huil pacmeop
nasnaous 6 a3omHou Kuchome, Hanpumep, npousgoocmsa gupmut Perkin-Elmer.

12.3.3 Ycmanoenenue 2padyupoeoynod xapaKmepucmuKu

HsMepsarwoT abcopbumio rpagydMpOBOYHEBIX pacCTBOPOB B TNOPSIKE
BO3pacTaHusi MAacCOBOM KOHLEHTPALMH ONpeaeiiieMOro 3JiEeMEHTA.

['pamydpoBOYHYIO  XapaKTepHCTHUKY,  BBIPOKAIULYID  33BUHCHMOCTH
nokasaHuii npubopa OT KONHYECTBA ONpPEAENIEMOro JMeMeHTa (MI/AM’),
YCTaHABJIMBAIOT MO CpeAHeapHPMETUYECKHM pe3ySIbTaTaM ABYX HU3MepeHUH anA
KOKAOA TOukd. Jaa MOCTPOCHHA TpaayHpPOBOYHOR XAPAKTEPUCTHKH OepyT He
MEHEE MATH TOYEK. «XOJOCThIM» PacTBOpOM CYHUTAKOT 5% (v/V) pacTBOp a30THOM
KUCIIOTBI, UCNOJIB3YEMEBIN [l MPHUTOTOBIICHHS TPagyHpPOBOYHBIX PACTBODOB.

KoHTposb CTaOUNLHOCTH rpagyHpoOBOYHOH XapaKTeEPpUCTUKYU

ocymecTBagerca yepes kaxasle 15-20 npob. HopMmaTue KOHTPOJIA YCTaHABINUBAET
naboparopus Npy BHEAPEHUH METOSUKHU.

12.3.4 Iloozomoexa npotut

Meron U3MEpEHUA MpeanosiaraeT I[EPEBON METAUIOB M3 TBEPABIX
00BEeKTOB B pacTBOp NpoOsl. [Toaroroeky npobsl i aHaniu3a NPOBOAAT MO 1. 9 B
3aBHCHUMOCTH OT LIC/U KCCACAOBAHHA.

12.4 BpinojsiHeHHE H3IMeEpEeHUN

[Tpobsl aHANTU3UPYIOT HA NpUbOpe B ONTHMANBHBIX YCJIOBHAX, HAMPUMED,
yKa3aHHBIX B 1. 12.3.1.

B kaxzaoMm ciayyae MNOPOBOART ABa MNapaUleNbHbIX HU3MEPEHHA H 110
cpegHeMy apMQMETHYECKOMY 3HAYEHUI0 ABTOMATUYECKM PacCUMUTHIBAETCA
KOHUEHTpAaLMA 3IEMEHTA B pacTBOpe NPoOHL.

[Tpumewanue: [ina ycmpanenua eAUAHUA Mampuysl onpedeneHue Coo0epICanun
MBILLAKA  PeKOMeHOyemcsa npogooums MemooOM CmandapmHelx 000asoKk (ucnone3ys
npozpammHoe obecnevernue chekmpomempay

Ecnu u3MepeHHas BenuuuHa CHrHana adcopbumu BBHIXOAUT 32 fIPERENBI
rpafyupoBOYHOro rpaduka, o npodsl pazdasnaoT 5% (v/v) pacTBOpOM a30THOM
KUCAOTBL.
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12.5 BpIuucCiieHHE Pe3YJLTAaTOB H3MEepPeHH I

B cmydae pasbarienus npoOni cogepxkaunue wMeramna (X, Mrfnm3)
pPacCYUTHIBAIOT 110 opMyIie:

X=AXV1/V

A - comepxaHME MeTajyla B aHanmu3upyeMmoin npobe, HalgeHHOe MO
rpanyupoBOYHOMY IpadHKy, MI/OM

V, - 06pem KonOBl, B KOTOPOH NMPOBOAMIIN pa30aBlieHHE, oM

V - 065eM npobsl i pa3GaBlIeHUs, CM .

BEIMUCIIEHHE pE3YNbTATOR HM3MEPEHUH MeTaJutloB B MCXOHNHOH Ipobe
[IPOBOJAT B COOTBETCTBUM C pazneyioM 14.

13 ONPEJEJNEHUE COJIEPXAHUA DJAEMEHTOB METOAOM
NJIAMEHHOU ATOMHO-AGCOPEIIMOHHOH
COEKTPOMETPHHU
(MeTox 4)

Hacrosiuiuii pasnen ycraHaBiIMBaeT METOAMUKY ONpeENE/IeHHS MacCOBOH
KOHLEHTpAUMWHK 3XeNe3a, KaaMmus, kobOanbTa, Mapraiiia, MeOd, HUKEd, CBHHLA,
XpoMa, UHHKA, KalbUHUA, MarHug M CTPOHLMA METONOM IUIAMEHHOH aTOMHO-
abCOpOLUMOHHOH CNEKTPOMETPHH, HATPHA W KaJIMA METOAOM  ATOMHO-
3MUCCUOHHOH CIEKTPOMETPHUHU B IIJIAMEHHU.

Metoa [IAAC ocHOBaH Ha HM3MEPEHUM HMHTEHCHBHOCTHU INOITIOLUIEHHUS
U3NTYYCHUA PE30HAHCHOM [UIMHBI BOJIHBI AaTOMHBIM [1apOM  OIPEAENSEMOro
3IEMEHTa, 00pasylomMMCA B pe3ynpTaTe aTOMHU3aLUUu NMpoOkl B IIAMEHH TOPETKH
CIIEKTPOMETPA.

HMaMepeHue coaepxaHus HaTPHS U Kallus NPOBOAUTCS B pEXXHUME IMHCCHH.
Jia nopaBliieHUs HOHHM3ALUMU 3JIEMEHTOB HCIONB3YETCA CIEKTPOCKOMHYECKHUHI
Oydep — pacTBOpP COJIH LIE3HUA.

HA3mepeHue coaepaHus APYTHX 3JEMEHTOB HPOBOAMTCA B pEXHUME
abcopbumnu. IIpy wu3MepeHHH CONEPXAHHUA KanblLHig, MarHus U CTPOHLUHUSA B
KaueCTBE CHEKTPOCKOMUYeckoro Oydepa NpUMEHAETCS PacTBOp COJIM JIaHTaHa.
Jind Opyrdx 3JIEMEHTOB MCIONbL30BaHUE CNEKTpocKonuyeckoro Oygepa He
TpedyercH.

JIaHHBII METOA MO3BOJISET ONPEAENATh MACCOBBIE CONEPXKAHUSA JIEMEHTOB
B AMana3oHe KOHUEHTpaLuii B COOTBETCTBUHM C Tabnuueii 1.

Hacrosuaa Meroouka obecrieuMBaeT MNOJyYeHHUE PEe3y/LTATOB aHanusa C
MOTPEUIHOCTAMU, HE TIPERBIIALIMMY 3HAYEHU, YKa3aHHbBIX B Tabnuue 2.

13.1 C(pencrBa HamepeHUii, BCIOMOraTeNnbHOe 000pya0oBaHHeE

13.1.1 ATomHO-abcopbuuonnslit cnektpomerp AAS 3300 (Perkin-Elmer), unu
Solaar S4 (Thermo Electron) ¢ nnameHHbIM atoMuzatopoM W D;-KoppekuneH
doHa, unu 000N Apyroit ¢ aHaNOrKdHBIMH XapaKTEPUCTHKAMHU
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13.1.2 [ocymapCrBeHHBIE CTaHAApPTHLIE O00pa3lpl COCTaBa BOOHBIX PacTBOPOB
MOHOB >kene3a, kanMusia, KobairepTa, MapraHila, MeaH, HHKENA, CBHHUA, XPOMa,
IIHHKA, KaJbLUA, MATHUA, CTPOHIIHMA, HATPUA, KaJIuA, | r/mM’, o 1. 10.1.

13.1.3 Ilunerky rpagyupoBaHHbIE BMECTHMOCTRIO 1; 2; 5; 10; 25 cM’® 1o
[TOCT 20292, 2 xnacc TOYHOCTH.

13.1.4 ®nakoHB! [UIACTHKOBBIE JUIA XpaHEHWs  CTaHOAPTHBIX  pPacTBOPOR
BMECTHMOCTHIO 25-30 oM.

13.1.5 XonomwisHuk ObIroBO JEOOOI0 THIIA.

13.1.6 Cpencrsa uaMepeHHH U BcioMoraresibHoe 00opyiosaHue 1o m. 9.1.
13.2 PeakKrHBbL! ¥ MaTepHAJbI

13.2.1 Jlanran xnopucrtsiit cemuroaHsiii, LaCl;*7H,0, x.u., TY 6-09-4773.

13.2.2 Ue3wnit azotHOKHCIHBIA, CSNO;, x.4., TY 6-09-437.

13.2.3 Kucnora congHad, kouu. (d=1,18 r/cm3), HCl, o.cau.,, TOCT 3118, unu
DHKCAHAIBI CONIAHOM KHCIIOTH C KOHUEHTpauued 0,1 Mons/aM’.

13.2.4 AuetuneH pacrBopeHHbIi razoobpasusiit no 'OCT 5457.

13.2.5 Cxarsiif Bozgyx no TV 6-21.

13.2.6 PeakTHBBI M MaTepHans! Mo 0. 9.2.

Llonyckaemca ucnoab3zogams cpeocmeéa uIMepeHuu, 6CnomMo2amenbHoe
obopyooeanue, nabopamopHyilo nocydy, peaKkmueébl U Mamepuaibl ¢
MEeMPONO2UHECKUMU U MEXHUYECKUMU XADAKMEPUCMUKAMU He XYyoice, HYeM y
8LIUEYKAZAHHBIX, 8 MOM YUCNE UMNOPMHbIE AHAN02U

13.3 IloaroroBKa K BbINOJAHEHHIO U3MepPeHUH
13.3.1 Iloozomoexa annapamypbsi

[ToaroToBky aTroMHO-abCOpOUMOHHOrO cnekrpomMerpa K pabore MpoBOAAT
B COOTBETCTBHM C HHCTPYKUHEN MO 3KCruryatauuu. B tabnuue 7 npuBedcHb
HauboJiee 4acTO UCMOJNB3YEMbIE XAPAKTEPHCTHYECKHUE JITMHB! BOJIH ONPEACAEMBIX
3IEMeHTOB. Pacxon rasoB, WHPHHA ILENU, CKOPOCTH pacnbUICHUA pPacTBOPOB
ONTUMH3UPYETCA AN KDKAOro npubopa UHAMBUAYAIBHO.

Tabnuua 7

PekoMeHayeMble YCIIOBUA ONpeaAeIeHUN METAJIOB HA CIIEKTpOMeETpe
AAS 3300 (PerkinElmer)

HaumeHOBaHHE JInuna BOHEL, Xapaxtep D;

_ INEMEHTA HM i NNaMeHH KOppeKTop ¢oHa
Kansumii 4227 OKUCITUTENbHOE BbIKJ
Maruuii 283,2 ] OKMCIIUTENLHOE BKIJL.

 CTpOHUHHA | 460,7 OKHCITUTENIBHOE BHIKJT |
KobansT 240,7 OKHCAUTENBHOE i BKJI .
Hukens 2320 | OKACAHTEnbHOE BXJ1
Mens | 3240 | OKHCNUTENwsHOE BbIKT
Livkk | 213,9 OKUCITHTENBHOE BKA
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HaumeHoBanue JIIMH2 BOJIHBI, Xapakrep D, |
INEMEHTA ~ HM _fUIaMEHU | koppekTop ¢oHa

XpoMm 3579 BOCCTRHOBHTENLHOE | BBIKJ. ]
Mapraxel _ ~279,5 OKHCAWTENbHOE |  BKIL |
Keneso 2483 OKHCAHTENBHOE | BKN
KanMuii 2288 OKHC/IHTENIBHOE BKJT
CauHelL 2833 OKHCJIMTENIBHOC |  BKJ
| Kanui 766,5 OKUCHHUTENIBHOE |  BBIKE.
LI-Ianuﬁ 589,0 OKHCJIMTENBHOE |  BBIKIL

13.3.2 IMpuzomoenenue pacmeopos

13.3.2 1 Ilpuzomoenenue 5% (v/v) pacmeopa azom#oi kucaomoi
Cwm. n. 10.3.2.1.

13 3 22 [Ipuzomoenenue 1% (v/v) pacmeopa azomroii kucaomui

B MepHO#t Kon6e BMECTHMOCTBIO 1 AM’ K HEGONBIIOMY KONMYECTBY
6 AMCTH/UTAPOBAHHON BOMBI MPUOAaBNAOT 10 ¢M’ KOHLEHTPHPOBAHHON a30THOM
KHCHOTBI, JOBOAAT 00BEM IO METKM OMIUCTWUIHPOBAHHON BOZOH M TILATENBHO
nepeMeliuBaloT. Cpok XpaHeHMs pacrBopa — 3 Mecsila Npd KOMHaTHOH
TEeMIIepaType.

13 3.2 3 Hpuzomoenenue ~0,1 mons/Om’ pacmeopa conaHol Kucromo.

B MepHO#t Kon6e BMECTMMOCTBIO 1 OM® K HEOOJIBIIOMY KOJHMYECTBY
OMAUCTUIUTMPOBAHHOM BOABI MpubaBAiAOT 8 cM” KOHUEHTPAPOBAHHOUA COJITHOH
KUCAOTHI, JOBOMAT 00BEM N0 METKH OMAMCTWUIMPOBAHHOM BOJOH H TIUATEIBHO
nepeMeLuBaloT.

[Ipy ucnons30BaHUK PUKCAHATOB COMAHON KUCIIOThI COHEPIKUMOE aMITy JIbI
3
KOJIMMECTBEHHO MEPEHOCAT B MEPHYKO KOJIOYy BMECTUMOCTBIO 1 IM™, NOBOIAT OO
METKU OMAMCTWUIMPOBAHHON BOAOH MU TIHATEABHO NEPEMEUIUBAIOT.

Cpok XpaHeHust pacTBopa — 3 Mecsila Mp¥ KOMHATHOM TeMIepaType.

13.3 2 4 Ilpucomoanenue pacmeaopa XN0pUCMO20 naHmaxa
(cnexkmpockonuyecko2o bygepa Ona usMepeHus KOHYeHmpayuyu Katbyus, MazHusl
U CMPOHYUS)

25 r xnopucroro nanrasa (LaCl;*7H,0) pacrsopsawor B 50-60 cM’
0,1 mons/am’ pacreopa HCI, epeHOCAT B MEPHYIO KO0y BMeCcTUMOCTHIO 100 cM,
noBoasaT no metku 0,1 Mons/mm° pacreopom HCI.

B 3aKpbITOM CTEKNAHHOM COCYJE€ pacTBOp YCTOMYHB B TEYEHHUE 3 MECALIEB
[IpU KOMHaATHOH TeMIeparype.

13325 llpuzomogneniie 2padyupo8ouHbIX pacmeopos Kalbyus

3 3
10 cm” pacrBopa kansuua (I'CO, 1 mr/cM™ ) ¢ NMOMOUIBIO MHUMETKH

3
MepeHoCaT B MEPHYIO kondy BMectuMocThio 100 cm” loBoasTt oObEM OO0 METKH
1% (v/v) pacTBOpOM a30THOM KHUCAOTBI M IMepeMewnBaoT. [JoyUyeHHbIH
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OCHOBHOH TrpagyHpOBOYHBIH pactBop coaepxur 100 MI/OM®  KanbLuA. Cpok
XpaHEeHHA pacTBOpa — 2 Meciua npH temneparype (2—10)°C.

5 CM’ OCHOBHOFO IPaXYMPOBOYHOILO pacTBOpa ¢ IMMOMOLIBLIO [MHUIETKHU
NEPEHOCAT B MEPHYIO KOJNOY BMECTHUMOCTHIO 50 ¢M’ W JOBOAAT 06BEM IO METKM
1% (v/v) pacrBopoM a30THOH KHUCNOTHI. KOHUEHTpauus Kaiplus B MOJYYEHHOM
paGouem pacrBope — 10 mr/om°. Cpok XpaHeHus pacTtBopa — 1 Mecsl [pH
Temreparype (2—10)°C.

[ panyupoBOYHbIC paCcTBOPH! KaNibUHA M'OTOBAT B COOTBETCTBUH ¢ TaOmuLe
8, n06aBNAS B MepHbIE KONOEI BMECTHMOCTHIO SO ¢M’ Mo 5 cM’ pacTBOpa CONH
JIaHTaHa nepen poBencHUeM ob6bema no metkd 1% (Vv/v) pactBOpoM a30THOI
KHCITOTEI (B TOM YMCIIE IS «XOJNIOCTOro» pacteopa). Cpok XpaHEeHHUs paCTBOPOB —

1 mecan npu remneparype (2—10)°C unu 14 gHel npy KOMHATHOHR TeMnepaType.
13.3.2.6 [Tpuzomoenenue 2padyupo8oyHvix pacmeopos MazHusl

1 em’ pactBopa MarHus (I'CO, 1 Mr/cM’ ) C NOMOIIBIO MUIETKU NEPEHOCAT
B MEpHYI0 Koiby BMecTuMocThio 100 cM’. HoBomar o6beMm go Metkd 1% (v/v)
pPACTBOPOM Aa30THOM KHCAOTBI M MnepeMemuBaroT. [lomydyeHHEIX OCHOBHOM
rPafyHpOBOYHBIA pacTBOp comepxkuT 10 Mmr/am° MarAus. CpoK XpaHEeHUS
pacTBopa — 1 mecan npu Temnepatype (2—10)°C.

5 cM’ OCHOBHOIO rPagyHpOBOUYHOrO pactBOpa ¢ MOMOIIBIO TMHNETKH
MEPeHOCAT B MEPHYIO KONOY BMECTHMOCTRIO 50 CM’ ¥ JIOBOMAT 06BEM [0 METKH
1% (v/v) pacrBOpoM a30THOU KHMCNOTHI. KOHUEHTpalUsd Mar{Hui B MNOJYYEHHOM
paboueM pacteope | mr/aM’. CpoK XpaHEHHs pacTBopa — 1 Mecau npH
temnepartype (2-10)°C.

['pagynpOBOUYHBIE PACTBOPEI MAarHUs rOTORST B COOTBETCTBHUU C TabnuUei
9, no6aBnas B MEpHbIE KONOB BMECTHMOCTBIO 50 CM’ Mo 5 ¢M® pacTBOpa COJIH
Na"TaHa nepen aoseaeHueM obdrema no merku 1% (v/v) pacTBOpoM a30THOIM
KMCIIOTHI (B TOM YHUCNE IJIA «XOJ0CTOro» pacrsopa). Cpok XpaHeHUs pacTBOpPOB —
I Mecan npu remMuepatype (2—10)°C unu 14 nHeil npu KOMHATHOM TeEMnepaType.

ITpumeyanue: I'padyupogounsie pacmeopsbt KAALYUA U MAZHUA MONCHO 20MOGuUmMb 6
oO0Hou xonbe @ coomeemcmeuu ¢ mabnuyamu 8 u 9

13 3.2.7 [Mpuzomosnerue cpadyupogouHbx pacmeopos CmpOHYUS

5 cm® pacteopa crpoHuus (I'CO, 1 Mr/cM® ) ¢ MOMOWIBIO NHOETKH
EPEHOCAT B MEPHYIO K00y BMecTuMocTio S0 cM’. JloBoasaT o6seM 10 MeTku 1%
(v/v) pacTBOpOM a30THOH KHUCIIOTHI M NepeMewnBaT. [lonydyeHHBI# OCHOBHOM
rpafyMpoBOYHbBIA pacTsop codepxut 100 MI/aM CTpoHUuA. CpOK XpaHeHuUs
pacTBOpa — 2 Mecala npu remneparype (2-10)°C.

5 cM' OCHOBHOTO T'DanyHpOBOYHOTO pacTBopa C MOMOIULID TMUNETKH
NEPeHOCAT B MEPHYIO KOJIOY BMeCTUMOCTHIO S0 cM’ U [HOBOIAT 00BEM 10 METKH
1% (v/v) pacTBOpOM a30THOH KHUCNOTHI. KOHUEHTpauMs CTPOHUHUSA B NMOTy4YEHHOM
pabouem pactope 10 mr/am’. CpoK XpaHeHUs pacTBopa — | Mecsl npu
reMmneparype (2—-10)°C
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[ ' panyypOBOYHBIE pacTBOPLI CTPOHUKA TOTOBAT B COOTBETCTBHM C
tabmuueii 10, no6aBiis B MepHble KONOBI BMecTHMOCTBIO 50 oM’ mo 0,5 cm’
pacTBOpa cONM JlaHTaHa nepen AoBeacHHeM ob6wema 0 MerkH 1% (v/iv)
pacTBOpPOM a30THOHM KHCJIOTH (B TOM YMCHE I «XOJOCTOro» pacreopa). Cpok
XpaHeHHUs pacTBOpoB — 1 Mecsal npu temreparype (2—10)°C unu 14 nueit npu
KOMHATHOH TEMINIEPATYDE.

13.3 2.8 Ilpuzomoenenue OCHOBHO20 2pAdyUpOBOYHO20 paACmMEoOpa Jceaesq,

Kaomus, kKobanebma, Mapzanya, Meou, HUKeNf, CBUHYA, XPOMA U YUHKA C
- 3

kouyenmpayueu 100 m2/om’.

OCHOBHOH TIpagyWpOBOYHBIA pacTBOp IKene3a, KaaMug, KkoOanpTa,
Maprasia, MeOu, HUKes, CBUHLA, XpOMa Y HUHKA rOTOBAT U3 COOTBETCTBYIOLLIUX

['CO BoAHBIX paCTBOPOB MOHOB METAIUIOB B COOTBETCTBUM C PEKOMEHIAALUUAMH HX
WHCTPYKIIUH 110 NIPUMEHEHUID.

[ToouepenHo oTOMpAlOT AIMKBOTY KaXKIOro CTAaHOAPTHOrO pacTBopa U
[TOMELLAKT B OAHY MEPHYIO KOJIOY.

ITpumeuanue: Bce ucnonb3yemsie 2padyupogoNHule pacmeopsl MONCHO 20MO8UMb KAK
ONSL CMECU INEMEHMO8, MakK U O KANCO020 INEMEHMA OMOENbHO

5 cM’ pactBopa I'CO (C=1 wMr/cM’) MepeHOCAT B MEPHYIO KONbY
BMeCTHMOCTBIO 50 cM’. JloBouaT o6beM 10 MeTku 5% (V/V) pacTBOpOM a30THO¥M
KHCIOTHI U nepeMelIuBaioT. [ToyueHHBbIA OCHOBHOMN IrpaXyMpPOBOYHEIN pacTBOp A

comepxut 100 Mr/amM’ kaxkaoro anmementa. CpoK XpaHEHHS pacTBopa — 2 Mecila
npu Temnepatype (2-10)°C.
Tabnuna 8

IlpuroroB/ieHHe IHIKAJILI FPANYUPOBOYHBIX PACTBOPOB KAJNLLIHA
(50 em”)
Homep XOonocCToH |
rpadyMpoBOYHOTO | pacTeop 1 2 3 4 5 6
| pacTeopa I . |
O6wneM p-pa |
XJIOPUCTOro 5,0 5.0 5.0 5,0 5,0 50 5,0
| fiaHTaHa, cM’ . . I |
O6bEM OCHOBHOTO |
pacTBOpa KanbUKA 2,0 5,0 [ 10,0
(100 mr/om’), oM’
| O6bem pabouero |
pacTsopa Kanbuus, | 1,0 5,0
(10 Mr/am’), c™’
KoHueHTpauus |
rpaayHpoOBOHHOIO
PacTBOpa KanbLUS,
Mr/am’

—

0 0,20 1,0 4.0 10,0 15,0 20,0
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Tabnuua 9

IipuroroBjeHHe MKAJIbl FPAAYMPOBOYHLIX PACTBOPOB MarHHUS
(50 cm™)

W .

Homep XosocroH
rPAAYMPOBOYHOr0 | pacrBop i 2
pacTBopa
O6beM p-pa
XJIOPHCTOro 5,0 5,0 5,0
| nantana, oM’

O61emM OCHOBHOIO
pacTBOpa MarHu4,
10 mr/am’ , oM’
O61eM pabouero
pacTBOpa MarHuA, 2,0 5,0
I Mr/am’), cM’
KoHueHTpalus

rpanyMpoOBOYHOro 0 0.040
pacTBOpa MarHus,

Mr:fnui_

- -

Tabnuua 10

IlpurotoBaeHue WIKaJabl rPAAYHPOBOYHLIX PACTBOPOB CTPOHLIMA
(50 cm)

e

Homep fom&?m]' ] 1
rpaAyMpoBOYHOrO pacrBop 1

—Pacreopa — |

O6BemM p-pa |
XNOPHCTOTO TAHTAHA, 0,5 0,5 0,5
CM3 ‘

O6wem pabouero
pacTBOpa CTPOHLINA,
(10 Mr/am’), cm® |
KoHueHTpauus
rpaayHpoBOYHOTO
pacTeopa CTPOHLIHA,
ME/aM

il nln— L i

0 0,5 2,5 5,0

0 0,10 0,50 1,0

13.3 29 Illpuzomoenenue pabouezo 2padyupogounoz2ec pacmeopa Xcenesa,

xaomus, Kobarema, mapzavya, Meou, HUKEAA, CBUHYA, XpOoMa U YUHKA C
. 3

xonyenmpayueu 10 m/om

10 cM’ OCHOBHOTO rpalyUpoOBOYHOIO0 pacTBopa A [IEPEHOCAT B MEPHYIO
konby BmectumocTbio 100 cm’. JoBoaar obbeM 0 MeTku 5% (V/V) pacTBOpOM
a30THOM KHUCIOTH! M NepeMeludBaroT. KOHUEHTpaUuUs MeTanfioB B [OYYEHHOM
paboueM rpagyHpoBouHOM pacTBope b - 10 mr/am’. Cpok xpaHeHH pacTBopa —
1 mecsau npu Temnepartype (2-10)°C.
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13 3 2 10 Ilpucomosenenue pabouezo 2padyupo8oyHO20 pacmeopa icenesq,

xaomusi, xobanvma, mapzanya, MeOu, HUKENA,CEUHYA, XPOMA U YUHKA C
- 3

KoHyenmpayue 1 m2/oM".

10 cM’ rpamyMpoBOYHOrO pPAcTBOpa B MEpeHOCAT B MEPHYI Koiby
sMecTUMOCTBIO 100 cM’. JloBoasT 06beM 0 MeTkH 5% (V/V) pacTBOPOM a30THOI
KHCIOTEI U repeMemnBaloT. KoHUeHTpalys METaUIOB B MONYYEHHOM pabouyeM
rpaxyMpoBOYHOM pacTope B — 1,0 mMr/am’. Cpok XpaHeHHs pacTeopa — 1 mecsn
npu temmneparype (2—10)°C.

13.3 2 11 Ilpuzomoegnenue cepuu 2padyupoeoyHblx pacmeopos xcene3da, KaoMmus,
Kobanbma, Map2anya, Meou, HUKeA,CEUHYA, XPOMA U YUHKA.

CepHro TpagyHpOBOYHBIX PaCTBOPOB rOTOBAT, A00aBJiAsS B MEPHBIE KOJIOBI
BMECTUMOCTBIO 100 cM’ ykasaHHele B Tabmuue 11 06BEMBI pabovMX
rpamyupOBOUHBIX pacTBOpoB. CpOK XpaHEHHUs TIpafyHpOBOYMHBIX PacTBOPOB C
KOHUEeHTpauueit Menee 1 mr/am’ — 14 nHelt npu Temnepartype (2-10)°C.

Tabnuna 11

[IprroToBieHHe IIKAABLI FPAAYMPCBOYHBLIX PACTBOPOB XkKeJjle3a, KAAMU,
Ko0a/IbTa, MApPrasua, Meau, HUKeJIs,CBHHIA, XpOMa U LIUHKA

3

HaumeHoBaHHe O6bveM rpanyHpoBOYHOro pac};cpa b (10 MI‘/,[[MB), CM
JJIEMEHTA KOHUeHTpaUHA MeTaNNa B TPagyMPOBOYHOM PACTBOPE,
) mr/am’ _ o
Xeneso 10 [ 80 2,0% 4,0 8,0* 10* |
| _ 0,10 0,80 2,0 4,0 8,0 10,0
Menp 1,0 5,0 10 2,0* 4.0* 5,0*
| 0,10 0,50 1,0 2,0 4,0 5,0
Mapraseu 1,0 L 2,0 5,0 10 2,0* 5,0*
0,10 | 0,20 0,50 1,0 2,0 5,0
L{uHK 4+ 2,0 40 [ 10 2,0* 3,0 |
0,040 0,20 0,40 1,0 2,0 3,0
Hukens 1,5 5.0 10 1,5*% 2.0* 4,0%
0,15 0,50 1,0 1,5 2,0 4,0 |
KobaneT 1,5 2,0 4.0 10 2,0% 3,0¢ |
0,15 0,20 0,40 1,0 2,0 30 |
Xpom 2,0 5,0 10 | 25* 5,0* 10*
0,20 0,50 1,0 2.5 5,0 10,0 |
Kaamuii 5,0%* 1,0 2.5 5.0 8,0 10 |
0,05 0,10 0,25 0,50 0,80 1,0
CauHeL 1,0 5,0 10 2,0* 4,0* 5,0% |
0,10 0,50 1,0 2,0 40 | 50

* - obbeM rpaayupoBoyHoro pactsopa A (100 mr/am’), cm
** - obbem rpagyvpoBoutoro pactesopa B (1 mr/am’), oM
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13.3.2.12 I[Ipuzomoanernue pacmeopa Humpama ye3ua (CNeKMpOCKORUYECKOZO
byghepa Ons usmepeHus KONYeHMmpayuu Hampus U Kaius)

58 T HMTpara Le3Ms pacTBOPAIOT B crakaHe B 200-250 cm
OUIMCTUILNMPOBAHHON BOABI, NEPEHOCAT B MEPHYIO KOJIOY BMECTHMOCTHIO 1 nM3,
HOBOMSAT OO0OBEM [0 METKM OHIUCTWUIHPOBAHHOH BOHOW M  TINATENBHO
nepeMENIKBALOT.

B 3aKkpbITOM CTEKIISHHOM COCY[AE€ PACTBOpP YCTOUYHMB B TeUEHHE 3 MECALICRB
NpyY KOMHATHOH TEMIleparype.

13.3.2. 13 lIpuzomoenenue 2padyupogounsix pacmeopos Hampusi U KAIus

S cM’ crampmaprHoro pacteopa Hatpua ('CO, 1 Mr/cMm’) ¢ moMOUIBIO
NUNETKH MEPEHOCAT B MEPHYIO KOGy BMECTHMOCTHIO 50 cM . JloBonsT o6seM a0
MeTtkH 1% (v/V) p-poM a3oTHOH KHCJIOTHI U nepeMmeumidBaioT. [losyuyeHHbIH
OCHOBHONH TIpalyupoBOUYHBIN pacteop couepxxkur 100 mr/oM’ Hatpus. Cpok
XpaHEHMs pacTBopa — 2 Mecsiia npH reMneparype (2-10)°C.

5 oM’ craHgaptHoro pacreopa kamua (I'CO, 1 Mr/CM’) € MOMOILBIO
NMUNETKU 1epeHOCAT B MEPHYIO KOJIOY BMECTUMOCTHIO 3 cM°. JloBoaaT o6seM 1o
mMeTkH 1% (v/v) p-poM a30THOM KHMCROTHI U TNepeMelinRaloT. IlomydyeHHbIH
OCHOBHOM TIpaXydpOBOYHBIA pactBop comepxur 100 wmr/mMm kamua. Cpok
XpaHEeHUA pacTBOpa — 2 Mecsaua npu remneparype (2-10)°C.

10 cM’ OCHOBHOTO TIPalyHMpPOBOYHOIO pAacTBOPa KaNHA C MOMOMIBIO
MUIIETKH TIEPEHOCAT B MEPHYIO Konby BMeCTUMOCTEIO 100 cM’ # moBOOAT 0OBEM
pacTBOpa A0 MeTkd 1% (v/v) p-poM a3oTHOH KHMCIOTHI. KOHUEHTpAlus Kajius B
nojfydeHHoM pabouem rpagyupoBoyHOoM pactBope 10 mr/am’. Cpok XpaHEHHH
pacteopa — 1 Mecan npu temnepartype (2-10)°C.

['panyupOBOYHEIE pacTBOPBl HaTPpUfs M KaIHUsA, HCHONB3YEMBIE I
NOCTPOCHHS IPAfyUPOBOYHBIX XapaKTEPHCTHK, MOXKHO I'OTOBHTEL B OJIHOM MEPHOI
konbe B COOTBETCTBUM ¢ Tabnuilei 12. Cpok xpaHeHUs pacTBOPOB — 1 Mecsll npu
temrieparype (2-10)°C unu 14 cyTOK 11p4 KOMHATHOH TeMmneparype.

[lpu onpeneneHuu HATPUA U KajMd B KAYeCTBE CHNEKTPOCKOMUYECKOro
bydepa UCNONL3YIOT pacTBOp HUTpara ue3ud. [lo 5 cM’ pacTBOpa HUTpaTa He3ud
BHOCAT B MEPHBIC KONOBI BMECTUMOCTHIO S0 cM> IS MPUTOTORJICHU A
rpafyu¥pOBOYHBIX PAacTBOPOB (B TOM YHCIE IJI1 «XONOCTOTO» DPacTBopa) mepen
noBecHuEM 0O beMa N0 METKHM.

13.3.3 ¥Ycmanoenenue zpadyuposounoi xapakmepucmuky

PacnbiOT rpagyvpOBOYHbBIE pPACTBOPBI B MJIAMEHU TOpENKU H
DErUCTPHPYIOT curHan abcopbuuu (WM 3IMUCCUH) OJIs ONPENENIEMOTO JJIEMEHTA
npu Tpebyemod [nauHE BOMHBL. [ TakMX METANNOB, KaK JIKENe30, MEIb,
MapraHelu, UMHK, HWKenb, KOOansT, XpOM, KanbUWW, MarHui, CTPOHUMUIA
H3MEPEHUS MPOBOAAT B pexume abcopOUMM, AN HATPUR M KAl ~ B pEXUME
IMUCCHH.
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B pexume 3MHUCCHH nepen HayajaoM aHanu3a BO H30exaHue 3arvda
PagyHpOBOYHOr0 Trpauka M C UENBIO MOBBIIEHUA TOYHOCTH ONpPEAECNCHUS
IOBOPAauMBAIOT LIEJIEBYIO IOPEKY BOKPYI BEPTHKANBEHON OCH Ha ONpeleNEHHBIM
yroji (BenuuMHa Yyriaa noabupaercs OKCNEPUMEHTANBHO OO0 JOCTHXKCHUS
JIMHEAHOCTH FpafyHpPOBOYHON XapaKTEPUCTUKH).

Nt TocTpoeHud rpalyupoOBOYHON XapaKTepUCTHKH UCTIONB3YIOT HE MEHEe
[IATU TPalyHpOBOYHEIX PACTBOPOB.

['pamyMpoBOYHYI0  XapaKTepUCTHKY,  BRIPAKAKILYKD  3aBUCHMOCTH
oKa3zaHud npudbopa OT KOAUYECTBA ONPEACIIEMOro 3NMEMEHTa, YCTAHABIMBAIOT
0 cpenHeapUPMETHUECKUM PE3yNIbTaTaM HE MEHEE TPEX HU3MEPEHHH Ui KaXAOH
TOUKM C HCHOOJIB30BAaHMEM CTAaHAAPTHOrO MporpaMmHOro obecreyeHus
criekrpoMerpa. B kauecTBe «X0nocToro» pacrsopa MPUMEHSKOT PacTBOP a30THOM
KUCHOTHI, HCTIOJIB3YEMBIi JJI1 IIPUTOTOBJIEHUS IPaXyHPOBOUYHBIX PACTBOPOB.

KoHTpoNIb CTaOMIBHOCTH IpafyHPOBOYHON XapaKTEPHCTHKH BBHIOIHAIOT
yepes kaxasie 25-30 npob. HopMaTUB KOHTPOJIA YCTaHABJIMBAET J1a00paTopus

[IPU BHEAPEHUH METOIUKH.
Tabnuua 12

IIpurorosiieHHe rpafynpoBOYHbIX PACTBOPOB HATPHSA M KAJXHUNA
3
(50 cm™)

Homep | Xonocroit [ ] -
L rpaAyHpoOBOMHOTO | pacTBOp 1

pacTsopa l I
O6nem Hm??:ra He3us, 5 5 5 5 5 >

CM

O01eM OCHOBHOIO p-pa |
HaTpuA 0,5 | 1,0 2.0 3.0 5,0
(100 mMr/am’), o™’ J_

KonueHTpaums
rpagyHpOBOHHOTO g)-pa 0 10 | 20 4.0 6,0 10
HaTpUA, MI/IM

Obnem pabouero p-pa
kanusa (10 mr/am’), cm’ 5,0 7,5 ‘[ 10,0 I 12,5 15,0

KoHueHTpauus
FPanyHpOBOYHOIO p-pa 0 1,0 1,5 2,0 2,5 3,0
KATHS, M/ M

13 3.4 Ioozomoexka npodst

MeTon u3MepeHUs TMPEANnoNaraeT IepeBoj. METAJIOB M3 TBEPOBIX
06BbekTOB B pacTBop npobsel. [loAroToBky podsl Ang aHanM3a MpoBOAAT MO n. 9 B
33aBUCUMOCTH OT LEJIH UCCNENOBAHUS.
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13.3.4 1 [Toozomoska npobvl npu usmepeHuu KOHYeHMpAayuy Kanbyus, MAazHus u
CMPOHYUSA

[lepen uamepenuem Ha npubOpe K NOAroTOBAEHHBIM pacTBOpaM npob,
BKJTIOYAA «XOJIOCThIE» MpoObl, H00aBNseTcs pacTRBOp CIEKTPOCKOMMYECKOro
6ydepa - XJIOpHCTOro JaHTaHa,- M3 pacyera 1 cMm’ 6ydepa Ha 9 cm’ mpobbl s
U3MEPEHUA KaJbLMsi MW MArHus; A U3MepeHus cTpoHuus — 0,5 cm’ Oydepa Ha
9,5 cM’ TIpo6HI .

13.3 4.2 I[1oozomoexa npobbi npu usmeperuu KOHYeHMpayuu Kaaus u Hampus

[lepen u3mepcHHEM Ha fpudope K MOATOTOBIEHHBIM pacTBOpaM Ipobd,
BKIKOYaA «XOJOCThie» Mpobel, AobaBnsercda pacTBOpP CIEKTPOCKOITHYECKOro
6ydepa - a30THOKHCIIOrO Lie3M, - U3 pacyera 1 cm Gydepa Ha 9 o’ npoOLI.

13.4 BbinonHeHue H3MEpPEeHUN

[Tpo6sl aHAMU3MPYIOT Ha MpHOOpE B YCIOBHAX, OMTHMANBHBIX I
KKJIOr0 3JIEMEHTA.

[ToproToBneHHyro npody ofpasua pacnbUIOT B I1aMad  TOpPENKH.
PeructpupyroT CHrHaI abcopObuuH (WM 3MUCCHH) IUIA OMPENENIAEMOro 3JIEMEHTa
npu TpebyeMoil AnuHE BOJIHBI HE MEHEE TpEX pas, MO CpeaHeMy 3HAYEHHIO
aBTOMaTHYECKM PACCUMTHIBAETCS COAEPKAHUE 3JIEMEHTA B Mnpole.

Ecnu u3sMepeHHasi BENHYHHA BHIXONUT 3@ NpeleNbl rpagyHpOBOYHOIO
rpaduka, To npoOel pazbaBNAIOT pacTBOPOM a30THOH KHUCIOTBHI, HCITONb3YEMEBIM
AAs IPUTOTOBICHUA IPagyUPOBOUYHEIX PpaCTBOPOB.

13.5 BbiuncieHue pe3yabTaToB U3IMEpPEeHHIA

B cinydyae paszbaBneHus npoOel (pasdaBieHHe nipu ao0OaBieHHM
cniekTpockonuueckoro Oydepa Takke YYUTHIBACTCA) COAEPXKAHHUE 3JIEMEHTA
(X, Mr/aM’) pacCHUTHIBAIOT 110 GopMyIe:

X-_-A)(VI/V

A - colep)xaHUE 3MIEMEHTa B aHATHU3UPYEMOM pacTBOpE, HaWIECHHOE [0
rpaiyMpOBOYHOMY rpaduKy, Mr/oM ;

V, - 06beM KOn6bl, B KOTOPO# MPOBOAKSM pa3baBieHue, cM’:

V - 06beM npo6sl Wis pa3baBrieHus, M .

BelYUCNEHUE pe3yNbTaTOB UIMEPEHU B repecyeTe Ha abCOMIOTHO-CYXOi
obpaseu YU nNpeacTaBjicHUE pe3yAbTATOB aHANTK3a B MPOTOKOJE CM. pazaen 14.
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14 BBIYUCJIEHUE H OQOOPMJIEHUE PE3VJIBTATOB
U3MEPEHHUH

MaccoBylo [HOMHO MeTamia B BO3MYIIHO-Cyxoil mnpobe (X, MI/KI)
pPacCCYUTBIBAIOT 110 HOpMYJIE:

Maccosyio Hon0 Metaiuia B abCONIOTHO-CyXoi mpobe (X, MI/KI)
PacCUUTBIBAIOT 110 HOpMYIIE:

XxV
Xafc = ~ ,
M x0,01x (100- @)

X - cofepxaHie META/UIa B aHATH3HPYEMOM PacTBOPE, MI/IM’;

V - 065eM NOATOTOBJIEHHOrO pacTBOPa, cM" (CM. 11 9);

M — Macca HaBECKH BO3LYLIHO-CYXO# 1po6sl, T;

@ - BAAQXHOCTh BO3AYIIHO-CYXOi#l 11poOsl, %.

BraxHocts uccnenyemsix npobd (@) onpenenarot no 'OCT 26713.

14.1 Odopmnenue pe3ynbTaToB U3MEPEHH I

Pe3yneTaThl KONMYECTBEHHOrO aHalM3a B [MPOTOKOJAX AaHAJIH3OB
pEACTaBNAOT B BUIE:

Xoipe £ &, Mr/kr, P=0,95

rae A=0,01 xd X% Xyeyase , MI/KT
O - 3Ha4YEeHHE XapaKTEPUCTUKHU MOrpeltHOCTH (cM. Tabn.2).
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INPUJTOXEHHE 1

Cxema BoinosiHeHus aHanHia OCB ua cogepKaHue MeTallioB

I- Bo3aywmHo-cyxas npo6a I

\___

Onpeaenexnne BAAKHOCTH Kepaprosanue, u3MeALUYEHHE,
npoceUBaAHUC

MukposonxHoBoe IIpUTOTOBJICHHE BHLITAXKEK
HTH KHCJAOTHOC IKCTPAKLIHY IKCTPAKIIHA
Pa3N0KCHHC ANCTATHO- pacTsopoM
RMMOHMIHLIM SLICTATA AMMOHHA
6ydepoum pH 4.8

[loaBuxcHbIe QOpPMBLI METAJLIOB
(KHcI0TOH3BACKAEMbIE, 0OMCHHDbIE)

Banosoe
CoepKaHHe
METAJANIOB

il

H3MepeH e KOHUCHTPALHM METAIIOB
MCTONAMM

ITAAC, ADC-HCII, MC-UCII, OTAAC

I il
—— A " _ j e _ S ——

Pacuer copepKaHKHA MeTAJJIOB B PacTBOpeE,
NOJYYCHHOM NTOCAe npodONOAroTOBKYU

———

Pacuer cogepRanna merannos B npobe
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B 060656
DQENEPAJIBHOE ATEHTCTBO
[0 TEXHHYECKOMY PEIYJIMPOBAHHIO H METPOJIOI'Y
(PoccTanaapT)

PenepaibHoe NOCYIApCTBEHHOE YHHTAPHOE NPeXNPHATHE

«YPanbCKHH HaYyYHO-HCCISKOBATENLCKHH HHCTHTYT METPOJIOTHE
(OI'YH « YHHUM)»)
TocynapcTBeHHbll HayYHLIH METPOAOrHYeCKKil HHCTHTYT

CBAIETEJBCTBO

00 aTTeCTAlUH MeTOAUKH (MeT0oxa) U3MEpeHU

Ne 222.0542/01.00258/2011

€TOAHKA HIMEPEHHH MACCOBBIX 016l METANIOB B 0CANKAX CTOMHLIX BOX, TOHHLIX
HAHMCHOBARNC MCTOAMKY, BKITIOHAY HARMCHOBRHHC HIMEPACMON BEIIMUHLL, M, ITPH HCOOXOAMMOCTH,

OTJI0KEHRAX, 00PAIUAX PACTHTENLHOrG NPOHCKOKACHKS CNEKTPAALHLIMHA MCTOIAMH,
00BEKTS HIMEPCHUM, AOMONHHTEHEX NAPAMETPOB H peannsyemutil cniocod mamepeniii

=

ngegnas_gaqggma__ﬂ A HIMCDEHHA COCTABA OCAJIKOB CTOTHAIX Boﬂawmeﬂﬁﬁ
o0NacTE HCNIOALIOBAKHA

00pa3NoB PACTHTENBHOIO IPOUCXOXAEHHS,

L____—

paipaboranHas 3A0 "POCA", 119297, r. Mockea. yn. Poxnuxoras, . 7, ctp. 35,

HAHMCHOBAHHC W AAPEC Oprait3duNH (NPCANPHATHR), paspaGoTasmeit METOMKY

H conepxcamanca B IIHA & 16.2.2:2.3.71-2011 "Meroauxa H3IMEpEHHH MaCcCOBLIX foneil

0003HACHHE H HAKMCHOBAHHE NOKYMCHTA, COACPAILCTO MCTOOHKY, I'OR YTBEDXACHHS, YHCAO CTPAHML
METAUIOB B OCANKAX CTOQYHLIX BOJ, JOHHBIX OTIOXECHHAX, 00pa3liaX PACTHTEABHOrO

IPOHCXOXACHAA CNEKTPANTbHLMMH MeTonaMi”. 201 1r.. ua 39 mucTtax.

Metonuka aTrecrosana B cootsercTeun ¢ O3 Ne 102 "O6 o6ecreqeHHH €aUACTEA H3Mepesui”
1 ['OCT P 8.563-2009.

ATTecTaing OCyIECTBICHA 110 DEIVITETATAM METPOJIOIHYECKOH IKCNEPTH3LI MATEPHANOB IO
TEOPETAHECKHX H (HIIH) IKCNEPKMEHTARBRLIX HeenegoBaHul
pa3paboTke METOAMKH HIMEDEHHH U IKCIIEPHMEHTATLHEIX HCCNEIOBAHHHA,

B pesyneTare arTecTauuu MeTOIHKH H3MEDEHHA YCTAHOBJNCHO, YTO METOANXA HIMEPEHHH
HOpMAaTHBHO-NPaBOBOR JOKYMCKHT B 06nacTn obecneyekns (qsmucma naMmepeHul (npw nansunu) u F'OCT P 8.56)

COOTBETCTBYET TpeOOBaHHM, MpeabasaseMsM | OCT P £.563-2009.

[Toxasarenu ToUHOCTH H3MEPEHRN NPHBEAEHE B MIPHIIOKEHHH Ha 3 I.

3am. AHPpEeKTOpa 1o HayYHoH paboTe #{f‘_____f:. ;, rl,,& C.B.MenseneBckux |
3aB. nadopaTopueit fjjsrf‘fh :4‘@1’[ Aseplyx )
Jdarta sblaauw 1,. o ;;“;1%_12-2011
Pexomennyembiii cpok nepecmotpa 'iﬂ N j?' |
METORUKH H3MepeHHit: “% -ji-.-.';_j;;f.i;-:-‘:t"i -+ 405.12.2016

Poccus, 620000, 2. Examepundype, va. Kpacnoapmeiickan, 4
Tew: (343) 350-26-18, haxc: (343} 350-20-39. E-mail: uniim@uniim.ru
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INPIIOXKEHHE
x ceuaeTeabLeTny Ne 222.0542/01.00258/2011 06 aTrecTauun
perUCTPAUHORHLIR ROMED

METOIHKH HIMEPEHHIT MACCOBBIX 0J16il METRNIOB B OCRAKAX CTOMHBIX BOA, AOHHLIX OTJ/IOMEHHAX,

o6pazuax pacTATEAbHOT0 OPORCXOKACHNA CHEKTPANBHBIMH METOXAMH
Ha 3 JKcTax

[TokazaTenu TOYHOCTH U3MEpeHHil NIpHBeACHb] B TabmuIe 1.

Tabnuual - HauMeHoBaHHE OmpefeNseMoro 3JCMCHTa, NHANAZ0H H3MEPEHHHA, TOKA3aTeNH TOUHOCTH H3IMEPERHH

= — T
HaumeHo- Jnanasod HaMepeuuii, [ToxasaTeny 1t % [lokasarenn
* BAHHC MIIH CranpaprHoe Iipepen ilpenen TOYHOCTH
neMeHTa OTKJIOHCHHE OTK/IOHCHHE MOBTOPACMOCTH { BOCIMPOH3BOAHMOCTH | (rPaHHKLA OTHOCHTEABHOR
MOBTOPAEMOCTH, Bocnpouaamuumul, (npn n® =2 u (npH m’=2 u NOrpeorHocTH
o ORr P=095),1r mpu P= 0, 95), £ 8, %
| Amomuuuii | Ot 2 no 400 sron. 21 39 59 42 |
| Ca 400 no 10000 exmoy 15 28 42 30
Cu. 10000 po 100000 sxmiou 9 8 25 1 18
Xeneso Ot 5 po 100 Bwnon. 22 45 62 44
Cn. 100 no 5000 sxsniou., 18 36 50 36
Cn 5000 o 50000 srtrou. 10 | 20 28 20

Kanmuit 1 Or 0,05 10 1 BKmMOY 23 42 64 l 46

; Cs. 1 go 100 sxniou 15 28 42 30

i {Cr 100 a0 1000 Bxmoy. I {20 B ] | 22
Kanwmii On 20 no 200 Braiou 6 19 17 53 38 |
| Cs. 200 o 50000 pxmoy. 3 I < . 36 2%

Kanbuuii Ot 10 zo 100 sratou. 1 16 24 45 67 48

Cs. 100 no 10000 Bkmon. 8 12 22 34 24

ﬂ Cs. 10000 no 100000 pmow, | 3 6 8 17 | 18

3as. naboparopuci ﬂ Z) |-1 ’ 91" A.H. Apepbyx

IlarTa Beimaun: 15 12.201 1 r.

' 3nccn W Aance 10 Texcry PesyRnTathl HIMEPEKHI HA WACHTHUHMX NPOGAX ONPEAEAACMBIX OGBEKTOB, NOAYHCHRLIE ABYMA naGoparopuamy, OyAYT pR3MMRTECA C NPCBLILICHHEM NIPEAENA BOCNPOKIROAUMOCTH
(R) B cpemtiicM He umue oanoro pesa Ha 20 cAyMacs Mpu HOPMANGHOM 3 [TPASHARHOM HCNONLIORAMHH METOAMKM s3Mmepennfl Iro MPOBCPEHO 110 IKCTICPHUMCHTARLHMM HAHHLIM, NOAYMCHHLIM B8 3
nabopaTopusx, npy pazpaburke naHHol METORNKHR,

* 3pcce u panee no TEKCTY' N ~ KOAMNECTBO NAPRINEALHLX ONPERCNCHHH.

* Inech w punce no TEkETy i — KOAKYECTSO AAGOPRTOPHE
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MMPOAOJKEHHUE ITPHJIOKEHUA
K ceuperenscTBy Ne 222.0542/01.00258/2011 06 arrecrauyu

pPerucTpalHoHHbIR HOMED

MCTOAMKH N3MepeHHIt MACCOBLIX JONEH MCTANIOB B 0ocafAKaX CTOYHLIX BOA, ROHILIX OTIOXKECHHAX,

obpazax pacTHTCABLHOIO NPOHCXOKACHNS CNEKTPAILHBLIMH METOJAMH
Ha 3 nucrax

llpodonoicenue mabnuyo

Haumeno- HAuanalou uamepenuit, | [IoKasaTenH Npenu3noNHOCTH (OTHOCHTENBHEIE 3HAUCHUS), Yo ( IMokazarenn
BaHHE MJTH CrannapTHoe CraupaptHoe ITpenen IMpenen | TOYHOCTH
JJIEMEHTa OTK/IOHEHHE OTKIOHEHHE MOBTOPAEMOCTH | BOCHPOH3BOAUMOCTH | (TPaHHUL!I OTHOCHTEABHOMN
NMOBTOPAEMOCTH, | BOCIIPOHIBOAHMOCTH, (npin=2n (npy m=2 u NOrpPeUIHOCTH |
S, Gr P =0,95),r P =0,95), R | mpuP=0,95),+0, %
KobansT Ot 0,25 go 10 sxmiou 16 o | 21 45 59 42 1
Cs. 10 po 100 sxmou. 11 14 31 39 28
Cs 100 no 2000 sxmtoy 5 1 14 20 | 14
Mariui Ot 5 po 100 sxnroy 7 16 20 45 32 l
Cs 100 no 50000 exatou, | 3 8 8 22 1 20 a
Maprateu Ot 1 go 100 exmou. 7 15 20 42 30 ,
Ce 100 a0 2000 srmou. 2 ' 10 N A -3 | 28 . 25
Meab Ot 0,25 no 10 sxmou. 12 20 34 56 4()
Cs 10 no 100 sxmon. 6 15 17 42 30
- Cs. 100 no 2000 prod. 3 10 L § | 28 | 25 )
{ Monubnen Ot 0,25 a0 5 sriniou 7 24 20 67 48
Ce 35 no 1000 swuovy, 3 15 8 42 30 |
Ml bRK O1 0,5 go 5 Brmnou, 15 25 42 70 50
Cs. 5 no 190 sxnwou. 9 19 25 53 38
Cs. 100 no 1000 Brumioy. 3 | 7 3 20 . 14
Hatpuli Ot 20 no 500 sxnou. 8 22 l 22 62 44
| Ca 500 no 50000 skmou 4 19 11 | 33 38
Flukens Ot 0,25 no 10 sxmov, 14 21 39 59 42 -
Cs. 10 po 70 Brnsoy, Il 17 31 48 34
Ca. 70 g0 2000 Bxuisou. 4 | 13 R b | 36 26
3an. nabopatopueh Ja 3 20 Yo A WU, Arepbyx

Jara pergaun: 15,12 2011 r



Oxonvanue mabauyvt 1

MCTOAHKH H3MEPEHHRI MACCOBBIX J0J1eil METANIOB B O0CAAKAX CTOYHEIX BOM, JOHHBIX OT/I0KCHUSAX,
o6pa3znax pacTHTENbHOIO NMPOHCXOKTCHNRE CHEKTPANBHLIMHY METOAAMH

INMPONOJKEHHUE NPHJIOAKEHHNA
K corgerenscrBy Ne 222.0542/01.00258/2011 o6 aTtrecraunu

peruCTpALMOHHLIA HoMEp

Ha 3 nucTax

JIncr3I sz 3

HanmMeHo- Huanaszon H3MepeHui, l [Toxasaresit (IpeHH3HOHHOCTH (OTHOCHTEIBHEIC 3HAYCHHA), %5 | [loxazatrens
BAHME MITH CranpapTHOS CranpapTHoe IIpeacn I Ipenen TOUHOCTH
JICMCEHTA OTKJIOHCHHE OTKIOHCHHE | IIOBTOPACMOCTH | BOCNOPOU3BOAMMOCTH | (IPaHMLb! OTHOCHTENLHOA
MOBTOPAEMOCTH, | BOCIPOH3BOAHMOCTH, (nppn=2 4 (npu m=2 u NOTPEWHOCTH
s | orR | P=095),T P=0,95),R | mpuP=0,95),%38,%
Cauiety "0t 0,25 no 100 swmo | 6 18 17 50 36
Cs. 100 no 2000 sxmoy 3 i 14 __; & v 39 | 28
CrpoHuwuii Ot 1 no 500 Bwiou, 6 11 17 31 26
Cs. 500 no 5000 skmou, e I R 8 14 _ 10
Cypuma 1707 0,5 1o 10 exmon. 6 i 8 | 17 22 25
- 1. €8 10 no 1000 Brmou. 3 _ 8 14 16 |
Twran Ot 2 no 120 Bxmoy, 18 50 73 52 4
, | Cs. 120 a0 2000 eiomou. 13 25 36 ] 26 _
| Vpan Ot 0,5 no 5§ sxatoy, 20 56 40 1
Cs_3 no 1000 Brnou 10 28 20
Xpou Ot 0,25 no 100 skmou, 2% 81 58
Cs, 100 no 2000 Bnoy, 19 _ 33 38
LinHk Ot 1 po 100 srntoy, 22 62 B 44
| Co 100 go 5000 Biwmou. | ]l 1 31 26
3a8 nabopaTopuei ﬂ 3,4 S—T‘ Al Apepbyx

Jara sprnauu

15122011 r.




