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AJIFpIico3

1 «Ka3zakcTaH METPOJIOTHSA HHCTUTYTHD» PecnmyOMKaibiKk MeMJIeKeTTIK
kacimopHbl MeH «JIromMakc-mapkeTurry XK 93IPJIEITI EHI'T3/II

2 Kaszakcran PecnyOmukaceiHBIH WHIYCTPUS KOHE >KaHA TEXHOJIOTHAIAP
MHUHHUCTPIITiHIH TEXHUKANBIK PETTEY YKOHE METPOJIOTHS KOMHUTETI TeparachIHBIH
2013 xpurrel 28 Tameizmarel Ne  460-on  Oyiipeirbimen  BEKITLJIIII
KOJITAHBICKA EHT'T3LJIAT

3 Ocwr craHmapTt «JIromakc-mapkerunr» JKIIK azipierer © 01-46-2008
«MI'A - 915» »3meKTp TEPMHUKAIBIK aTOMIAyMEH aTOMIBI-a0COPOLMANIBIK
CTIEKTPOMETP MaljamaHy apKbUIBI aTOMIBI-a0COPOIUANBIK  CIIEKTPOCKOIHA
oaiciMeH TaOWFH JKOHE aFbIHABI Cy CHIHAMACHIHAA AMIOMHUHMAI, Oapuif, OepuiuHii,
BaHAIMiA, TeMIpP, KaaMuii, KOOaJabT, JIUTHH, MapraHel, MbIC, MOJAMOIEH, KYIIOH,
HEIKeNi, Kalaibl, KOPFachlH, CEJI€H, KYMIC, CTPOHLMH, THTaH, XPOM, MBIPbILI
3aTTapBIHBIH MAacCalbIK KOHLCHTPALMSCHIH OJIIeyJi OpblHAAy oAicTeMeci
Herizinae a3ipaenrer (Cankr-IletepOypr kanacsl, Peceit @enepanmsacer)

4 BIPTHIII TEKCEPY MEP3IMI 2019 :xp1a
TEKCEPY KE3EH/ILJIIT'T 5 b1

5 AJIFAII PET EHT'I3LJIAI

Ocwi CMAHOApMKA  eHeisinzemin  o32epicmep  mypanei  aKnapam
«Cmanoapmmay  ocoHiHOe2l  HopMmamusmix — Kydcammapy — aKknapammuli
Kepcemkiwmepinoe el CaliviH, COHOAL-AK MOMIH ©32epicmep Mmen my3emynep
aii  caifein  Oacviiamein  «Memnexemmix  cmanoapmmapy — aKnApAMmMulK,
Kepcemkiutinoe scapus eminedi. Ocel cmanoapmmer Kaiima Kapay (ezeepminy)
JIc010 dicagoativinda, muicmi xabapuap aii caiivii b6aceuiamein «Memiexemmik
cmanoapmmapy aKknapammulk, KEpCemKiuLinoe ycapust emineoi. ».

Ocwsr  crammapt Kazakcran PecnyOnmkacet WHaycTpusi JkoHEe JKaHa
TEXHOJIOTHSJIAD MUHUCTPIITiHIH  TEXHHKANBIK PpETTey JKOHE METPOJIOTHs
KOMHTETIHIH PYKCATBIHCHI3 pPeCMH OacChUIBIM  PETIHAE TONBIKTal  KOHE
OemmmekTenin GacBUTHI ITBIFAPbLIA, KOOCHTLIIE JKOHE TapaThLIa AIMAM Bl
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KP CT 2318-2013
KA3AKCTAH PECITYBJIMKACBIHBIH YJITTBIK CTAHJIAPTBI

Ccy
JJIeMEHTTEP MOJIIEPIH YIEKTP TEPMHUKAIBIK ATOMAAYMEH ATOM/ABI-
a06CcoPOLUSLIBIK JIiCTIeH AHBIKTAY

Enrizisren kyni 2014-07-01

1 KoaigaHbL1y cajacsl

OCBl CTaHIAPT SJCKTP TCPMHKAIBIK ATOMAAYMEH aTOMIBI-a0COPOUAIBIK
CIIEKTPOMETp TalijaiaHy apKbUTBl  aTOMJIBI-A0COPOLUAIIBIK  CITEKTPOCKOITHS
oficiMeH TaOWFU JKOHE aFblH/BI CYy CBIHAMACHIH/IA ATIOMHHHUIA, Gapuii, Geprmi,
BaHAIWHA, TeMIp, KaAMHHA, K0OaNmbT, JIUTHIH, MapraHel, MBIC, MOIHOAEH, KYIIOH,
HUKEIT, Kajaibl, KOPFAaCBHIH, CEJICH, KYMIC, CTPOHLHIA, THTaH, XPOM, MBIPHIII
3aTTAPBIHBIH  MACCAIBIK KOHIEHTPALMACHH ONIIEYAl OpBIHAAY OSAICTEMECIH
Genrineinl.

Ochl CTaHmapT CHIHAMA [JAWBIHAAY TOCUIIHEH OallaHBICTEI TOMEHHE
KOPCETUINeH  DIICMEHTTEp epITUITeH  HBICAHAAap O>KOHE/HeMece  HbICaHAap
KOCBIHJBICHI  (EPITUITEH JKOHE OJILIEHTeH, OUIIKTI Kypam/pl) CaJIMaKTHIK
KOHLIEHTPALMACHH aHBIKTAYFa apHAJIFaH.

DNEeMEHTTEPMIH  MACCANBIK  KOHIEHTPAUMACHIHBIH  OJIIIECHETIH MOHAEP
AyKBIMBI 1-KecTene KeTipre .

1-kecre. CyHBUITYABI €CKEPE OTHIPBIIL, Cy CHIHAMACBIHAAFBI YJIEMeHTTePIiH
MAacCCaJIbIK KOHIEHTPALHSICHIH 6JIIEeY AYKBIMBI

DJIeMeHT O.nuey ayKbiMbl, MI/am’
AmovuHwmii 0,02 6acram 10 meitin Koca
Bapwit 0,025 Gacram 8 gefiin koca
Bepummii 0,0001 6acran 0,005 meiiin koca.
Banauii 0,01 Gacran 1 meiiin Koca
Tewmip (372 um) 0,05 6acran 10 peifin koca
Kaamuii 0,0001 6acram 0,02 meitin Koca
KobansT 0,0005 Gacran 10 meiin koca
Jluruit 0,001 dacran 0,3 meiiin Koca
Mapraser 0,002 6acran 1 meiiin Koca
Msic 0,0005 6acram 1 geiiin Koca
Monubaen 0,001 6acram 0,4 meiiin Koca
Kymon 0,005 Gacram 1 geilin Koca
Huxkens 0,005 6acran 1 meitin Koca
Kaaiiet 0,02 6acram 0,2 meifiH Koca
Kopracsia 0,002 6actan 1 meitin Koca

Pecmu oacerivim
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1-xecre (orcanzacwt)

DjieMeHT Ommey ayKbIMbl, Mr/am°
Cenen 0,002 Gacran 1 neiiin koca

Kymic 0,005 Gacran 1 neiiin koca
Crponmuii 0,001 Sacran 1 geiiin koca
Tutan 0,02 6acran 1 geiiin Koca

Xpom 0,005 6acran 1 zeiiin koca
Maipsir (213,9 5m) 0,005 6acran 1 geiiin koca
Msipeim (307,6 HM) 0,1 6acran 10 neiiin koca

ChIHaMasap sl MHHEpaIay 5 I/iM acnayFa THic.
2 HopmaTHBTiK cijiTeMenep

Ochbl cTaHIAPTTH KOJNOAHY YIIIH MBIHATAH CUITeME HOPMATHBTIK KyXKaTTap
KaKeT:

KP CT 2.1-2009 Ka3zakcran PecyOnukachiHbIH oJieM OipiiiriH KAMTaMachi3
eTYAIH MEMJIEKETTIK JKyHeci. TepMUHIEpP MEH aHBIKTaMalap.

KP CT 2.4-2009 Kazakcran PecryOnukachIHBIH oJieM GipiiriH KaMTaMach3
CTyNIH MEMJICKETTIK OKyieci. Ommey KypalgapsiH CaJBICTHIPHIT  TEKCEPY.
YUBIMIACTHIPY XKOHE OTKI3Y TOPTIOI.

KP CT 2.21-2007 Kazakctan Pecrrybnukacsrasi Onmrem GipImikTi
KaMTaMachl3 eTyIiH MEMIIEKETTIK sKyieci. OJiiey Kypanaapsl THIIH OEKITY sKoHE
CBIHAK OTKI3y TIPTIOI.

KP CT 2.30-2007 Kazakcran PecnyGnukacsiHbIH OnireM OipmiKTi
KaMTaMachl3 eTYiH MEMIICKETTIK XKyiieci. Oey KypajaaapbiHBIH METPOIOTHSITBIK
aTTECTAIMSACHIH OTKIZY TPTIOi.

KP CT 2.79-2004 Ka3akctan PecnyOnukachiHBIH ©jmeM  Oipiirid
KaMTaMachl3 eTyOiH MeMJekeTTik kyieci. Illerenm ewHmipreH 3artap MeH
MaTepUaANIaAp6IH KYpaMbl MEH KacHETTEPiHIH CTaHAApTTHIK yirinepi. Konpanyra
pykcar ety Topridi. Herisri epexenep.

KP CT T'OCT P 51592-2003 Cy. CeiHamanapasl ipikTeyre KOWBLIATHIH
JKAJTITBI TaanTap.

I'OCT 1770-74 3eprxaHamelk IOBIHBI ey bBIBICH. lumamanpirep,
©JILLIEKTEP, KYThIJIap, ChIHAYBIKTAP. TeXHUKANBIK IIAPTTap.

T'OCT 4204-77 Peaxruprep. KykipT KbIKeuibl. TeXHAKAIBIK MAPTTAP.

T'OCT 4461-77 PeaktuBTep. A30T KBIIIKBUIBL. TEXHUKAIBIK IIAPTTap.

I'OCT UCO 5725-6-2003 Onmniiey amicTepi MEH HOTHXKENEPIHIH IONIiri
(LYPBICTBIFBI MEH aHBIKTBIFHI).

T'OCT 11125-84 TazanbIrel epeKile a30T KBIKbUIbL. TeXHUKAIBIK [IApTTap.

I'OCT 14261-77 Tazansirsl epeKiie TY3 KBIMKBUTH. TeXHAKANBIK MapTTap.

I'OCT 14919-83 DOmnextpmiuranap, 3M€KTpP IUIMTKAIAp JKOHE TYPMBICTHIK
KybIpy 3nektp mkadrap. XKanmel TeXHUKANBIK [IApTTap.
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I'OCT 25336-82 3eprxaHaiblK UIbIHBI bIABICTAP MEH »adbIKTap. Tunrepi,
HEri3ri mapaMeTpiep MeH eJmeMaep.

I'OCT 29169-91 3eprxanamsik mIBHB BIAsIcTap. IlumeTkn ¢ ofgHOH
OTMETKOH.

T'OCT 29227-91 3eprxaHaibIK IIbIHbI bIABICTAP. | PATYUPIICHICH TaMIIYbIP.
JKanmer Tananrap.

I'OCT 12.0.004-90 Enbex kayimcizmiri craHAapTTapelHbIH Kyieci. EnOek
KayITCI3AiTiH OKBITY/IbI YHBIMAACTHIPY. JKaIimbl epexenep.

I'OCT 12.1.004-91 EmnGek xayincisairi CTaHIapTTApBIHBIH JKyieci. OpT
Kayimcizairi. XKajmsr Tananrap.

I'OCT 12.1.005-88 Enbek kayimci3miri cTaHmapTTapeIHBIH Kyieci. JKymbic
alfiMarbl alfMarbIHA KOMBLIATHIH JKAJTIBl CAHUTAPJIBIK, — THTHEHAJIBIK TAJIATITap.

I'OCT 12.1.007-76 Enbex kayinci3miri cTaHAapTTapbIHBIH >KYieci. 3UsAHIbI
3arrap. JKiKkTey xoHe Kbl TajanTap.

T'OCT 12.1.019-79 Enbek xayincizairi CTaHAapTTapbIHBIH JKyieci. DIeKTp
Kayircizairi. XKajmer Tajganrap xoHe Typiep HOMEHKIIATYPACH.

I'OCT 12.4.009-83 Enbex xayimci3miri CTaHOapTTapblHBIH OKyieci.
OOmBekTiNepai Koprayra apHaJFaH OpPT COHJIIPY TeXHUKACH . Herisri Typrep.

I'OCT 17.1.5.05-85 Taburarter kopray. ['mmpocdepa. Berrik xoHE TeHI3
cylap sxaHe atMocdepanblK TYHOA ChIHAMANAPBIH IPIKTEYre KOWBUIATHIH JKAJIIbI
Tananrap.

Ecxeprme. Ocbl craHaapThl Maiinanany Kesinae ycrimMizaeri xpuiabiy OepiireH «Kaszakcran
PecryOnukachl — CTaHHAPTTay  SKOHIHAEN  HOPMATHBTIK  KYJKATTapABbIH  KOPCETKilli»,
«Cranpaptray OOlibIHIIA MEeMIIEKETAapajblK HOPMATHBTIK KYXXATTap KOPCETKIiImi» Kbl CaiibiH
JKAPBIK KOPETIH aKMapaTThIK KOPCETKili GOMBIHLIA JKOHE YCTIMI3Er! JKbLIbI XKapHsUIaHFaH THICTI
aif cafiblH >KapblKk KOpeTiH aKmapaTThlK KepceTkimTep OOHBIHIIA CilTeMe KyKaTTapIblH
KOJIIAaHBUIYBIH Tekcepy Kepek. Erep cinreme Ky»kaT aybICThIpbuFaH (e3repTuireH) karnaiina,
OHpma cinteMe OepiireH epexene OChbI CiiTeMe skarmaiiTeiH Oenirinae konmanbuiaabl. Erep
CiiTeMe KY>KaT aybICThIPbLUIMAIL aJIbIHBIN TAaCcTaJIFaH JKaFqaiiia, OHMa ciireMe OepiireH epexene
OCBI CiNITeMe XKaTMaHThIH Oeirinae KongaHbLIagbl.

3 TepMunep MeH aHBIKTAMAIAD
Ocrl crangaprtTa [1] xene KP CT 2.1 colikec TepMuH/IEp KOITAHBLIAIb]

4 Katenik ’KoHe OHBIH KYpPayblIITAPBIHBIH AJJIBIH aJIa Ka3bLIFAH
CHIIATTAMAJIAPbI

Ochl CcTaHHAPT 2-KeCcTele KENTIPUITCH MOHACPACH AaCMaMTBIH KaTCNIKICH
eIy HOTHXKeJIEPiHIH alybl KAMTAaMAacChI3 STLUIC/I.

OmicreMe NaNIriHIH KOPCETKILT M3Hi:

- 3epTxaHa OepreH oJImey HOTHXKEIEPIH PICiMICY;

- 3epPTXaHa/Ia ChIHAK OTKI3y CalachH Oaranay;

- HAKTHI 3epTXaHa/a eMIIEMIEPIl OPbIHIAY JMICTEMECIH iCKE achIpy Ke3iHzae
OJIINICY HOTHKEIICPIH MaiiaiaHy MyMKIH/ITiH OaFanay Ke3iHAe maii1ajaHbUIaIb.
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2-kecre. KaiiTaJanrblITHIK, OHIMALTIK KOHE JJIIIK KOPCETKIIITIHIH MoHAEPi
Oumiey ayKpIMBI, Mr/am°

+0-
Grﬁ% O-R,% ié"% _6)()%

Bapwuit, 6epunnmii, Banauii, kKagMuid, K0OATbT, TUTHIH, MapraHel, MOJTNOICH,
KYIIISH, HUKEJTh, KOPFAChIH, KYMIC, CTPOHIIHM, XPOM

0,0001 6acramn 0,001 nmeiiin Koca 14 20 40 34
0,001 6acram 0,01 neiiin koca 10 15 30 26
0,01 6acran 0,1 neiiin koca 8 12 24 20
0,1 >xorapsr 6 10 20 16
Mgic, cenen
0,0005 6acram 0,005 nmeiiin koca 17 25 50 42
0,005 6acram 0,05 neiiin Koca 12 17 34 30
0,05 >xorapsl 6 10 20 16
AmMOMUHWHN, TEMID, KaJIaiibl, THTAH
0,02 6actan 0,1 nmeiiin Koca 10 15 30 26
0,1 >xorapsl 6 10 20 16
MBbipbin
0,005 6acram 0,05 neiiin Koca 15 20 40 34
0,05 6acran 0,5 neiiin koca 10 14 28 24
0,5 >xorapsI 6 10 20 16

1-eckeprre. Kepcerkimutepin OenrieHreH MoHaepi 1-kectere coiikec OChI SJIEMEHT YLUIiH
©JIIIIeY ayKbIMbIHA JKATabl.

2-eckepTnie. o, - KaHTANAHFBIITBIK KOPCETKilmi (KaWTaJIaHFBINTHIH OPTAllla KBaJpPaTThIK
AYBITKYbIHBIH CaJIbICTBIPMAJIbl MOHI ),

O - OHIMAINIK KepceTKilli (HIMIIMIKTIH OpTalla KBaPATThIK aYBITKYbIHBIH CaJIbICTHIPMAIIBI
MoHI), £J — monmik kepceTkiii (n=1 mapajurens aHbIKTama HATIOKeCiHAe P=0,95 bikTHMAa
Ke3iHe CasbICThIpMalbl KaTellik LieKapanapbl JkoHe) +OJ. — momjik KepceTkimi (n=2

napajuieNb aHbIKTama HaTHXeciHZe P=0,95 bIkTHManm KesiHAe CaNbICTBIPMAbl KaTelik
LIEKAPAIAPBI).

S Ommey Kypaagapbl, KOCAJKbl KYPBUIFBLIAP, pPeaKTHBTEP MeH
MaTepHaJaap

5.1 Omuey xKypannapbl

ATOMABI-a0CcOPOUANIBIK CIIEKTPOMETP, MBICAJIBI, oMmey ayKbiMbl 190 HM
6acran 400 HM neidiH.

Onmwey kyrsuiap 2-25-2, 2-50-2, 2-100-2, 2-25-2, 2-500-2 TOCT 1770
OotibiHIIIa,

Ommey mommiri 1; 2; 5; 10 cM® GomarbiH 2-KIacThl TPafyHpICHIEH
tamimysipaap 'OCT 29227 6oiiviama

Onmey monmiri 5; 10 eM’ Gonateis 2-kmacte Gip Genrini Tammrysipaap TOCT
29169 ooiipinIa;

Coiiteivapiisiest 50; 100 oM’ GonaTbin 2-KIacThl eJiliey LHIHHAPIEp Oip
6exrim Tamurysipaap OCT 1770 GoitbiHma;
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Bip apnansl aiieiMaisl kejemi 5 — 50 mm® Hemece 10 — 100 MM’ Tammrysip
JI03aTOp, KOJeM oNmiey Kareniri =2 % apTeiK eMec;

Bip apmansr aiirsvanst kenmemi 0,5 — 10 MM’ Tamimysip 703aTOp, KeeMm
eImmey Kareliri + 2,5 % MM apThIK eMec,

AHBIKTAJIATBIH MOH €pITIHAI (aTTecTarTajfaH MOHHIH Kartemiri £ 1 %)
KYPaMBIHBIH MEMJICKETTIK cTaHnaapTTHIK yiritepi (MCY):

amomurnii (1 mr/cm’)
Gapuii (1 mr/cm’)
6eprmaii (0,1 mr/cm’)
sanamuii (1 mr/cm’)
temip (1 Mr/cm’)
kazmuii (1 Mr/em’)
ko6aisTa (1 Mr/cm’)
maraii (1 mr/cm’)
maprauen (1 mr/cm’)
mbic (1 Mr/em’)
mosmOner (0,1 MF/CM3)
kyurbsi (0,1 Mr/em’)
nukens (1 mr/em)
kanaiiei (1 Mr/cm’)
kopracsiH (1 Mr/em’)
cenen (1 mMr/em’)
kymic (1 mr/em’)
crpormmii (1 Mr/cm’)
trad (1 mr/en’)
xpom (1 mr/cm’)

T"CO 7269-96 GoiibrHina;
I"CO 7107-94 6oiibiama;
T"CO 7759-2000 GoiibiHInA;
T'CO 7267-96 6oiibiHia;
T'CO 7254-96 GoiibiHia,
I'"CO 7472-98 GotibiHINA;
T'CO 7268-96 GoiibiHia;
T"CO 7780-2000 GoiibIHiia;
I'CO 7266-96 GoiibiHIIa;
I'CO 7255-96 GotibiHIia;
T"CO 7768-2000 GoiipIHiIia;
T'CO 7264-96-96 GoiisiHIIA;
I"CO 8001-93 GoiipiHIia;
I'CO 7238-96 GotibiHINA;
T'CO 7252-96 6oiibiHIa;
I"CO 7340-96 6oiibiHia,
I"CO 7782-2000 6GoiibiHIna;
T"CO 7145-95 GoiibiHIIA;
T"CO 7205-95 6oiibinia;
T"CO 8035-94 6oiibiHiIIa,

MeIps (1 mr/em?) I'CO 7256-96 6Goiipinmia.

1-ECKEPTIIE Mertponorusiiblk CHIAaTTamMajiapbl YKCac HEMeCe OIaH camaibl ejmey
KYpPaJIbIHbIH XX9HE CTAaHIAPTTHIK YJrinepaiH 6acka na TUNTEpiH NaitnajaHyFa pyKcar eTijie.

Taiinananbuiatein enmmey kypanmapbl KP CT 221 coiikec TuniH OekiTy MakcaTbiHIa
Hemece KP CT 2.30 coiikec merponorusuiblk atrecrarray, Kasakcran Pecnybnukacer emmem
OipiiriH KaMTaMachl3 eTyliH MeMiekeTTik kyiieci Tizimimine sxoHe KP CT 2.4 coiikec
CaJIBICTBIPBIT TEKCEPYTE JKATaIbl.

2-ECKEPTIIE Iller ennepain MCY KP CT 2.79 coiikec Ka3sakcran PecnyGmmkacer
ayMarbIHAa KOJIOaHYFa PYKCAT eTiyre THIC.

5.2 KocaJkpl KypaJjaap MeH MaTepuajaap

WoHChI3aHABIPEUFAH CyFa AapHAIFAH KYPbUFB HeMece OWIUCTHILIATOP
HEMece Ta3apThUIFaH CY/IbI aiiiayFa apHaIFaH Kypan (KBapLl HEMeCe IITBIHEI ).

Coriteimasuieirl 100 oM TepMo Tesimai 3eprxaHanmbik ctakammap I'OCT
25336 GoiibiHIIA;

CoiiibMasitbirel 1000 cM®  TepMo  Te3iMi  KOHYC Topisdi  KyThUIap
3eprxanaisik crakanmap I'OCT 25336 Goiisiama;
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Typmsictoik anektp mmurkacsl [OCT 14919 OoitsiHiua;

3eprxanaisik Kyirsmap [OCT 25336 GofibiHia;

«Kek sieHTay KyJCI3ACH [pINIeTIH CY3TiIITeD;

Tecik emmemi 0,45 MM MeMOpaHABIK CY3TiIITED;

HMuaukaropasik omGeban Karas,

OnmieMaepl OPHIHAAY YIIH XMMHSAIBIK BIABICTAPABI JAWBIHAAY TIPTIOL A
KOCHIMIITACBIHAA KEJITIPLIIreH.

5.3 PeakTHBTEp

Exi peT Ta3apThUIFaH HeMece HOHCHI3IAH IBIPBLIFAH CY.
A3OT KBITITKBLTH;

Asor kprmikeuisl ['OCT 11125 6oitsiHia;

Cyrtex torbire (30 %);

A3zot kpimkbUtel, X.T. TOCT 4461 Goiibiaina;

Kyxkipt xprmkpust, X.T. TOCT 4204 GoiipiHia;

Ty3 kprmKpLTEL, 0C.T. OCT 14261 6oiibma;
TTannaauii HUTpPaTHI,

Maruuii HUTpAaTHI.

Eckeprne. BinikTiiin atanranpapian ToMeH emec 0acka na HOPMATHBTIK TEXHUKAIIBIK
KykaTTama GOMbIHINA JaHbIHAAIFAH XUMISUIBIK, PEAKTHBTEP/l JalbIHAAYFa PYKCAT eTineq.

5.4 Epiringinepai naieiapay

Bapneik epitiHgiiep eki peT Ta3apThUIFaH (HOHCHI3AAHIBIPBUFAH) CyJa
nmaiieragagansl. Cy canacel 10.5 GoibIHIIA TEKCEPLIE.

5.4.1 A3OT KBIIIKBUIBIHBIH €PITIHAICI, KeIeMIiK yireci 3 %

Omerim xyrtsaa 300-400 cM® eki peT Ta3apTHUTFAH (HOHCHI3JAHIBIDELTFaH)
Cy Kyibliazsl, apanacteipy Kesisae 30 ¢M® KOHIEHTPALMAIAHFAH a30T KBIIIKBLTEI
Kydisrtazmer, 1000 oM’ feiiin eKi peT ¢y KyibLIBII apatacTHPbUIas!. 10T THIIeH,
TIOJTUIIPONIAIICH HeMece (PTOPOILIACTTAH JKacaFaH BIABICTA CAKTay Mep3imi 3 aif.

Opbip madinanany anapiHaa epitig canacsl 100.5 GoiibiHIIa TeKcepiien.

5.4.2 Tanmauit HUTpaT epiTiHmici, Maccanbik konuentpamus 0,5 /v’

CHIBIMIBUIBIFEL 25 ¢M® enmmierimn Kytbima 1,25 oM’ GacTamksl peakTHB
epiTiHmici Kyibinaas (MaccaTBIK KOHIEHTpamusics 10 r/im’) koHe Genrire mekin
€Ki pEeT Ta3apThUIFaH (HOHCHI3AAHABIPELIFAH) CYMEH JKETKI3e Il

Ilommatunen, momunpomwieH Hemece (PTOPOIUIACTTAH JKACaTFaH KaObIK
BIABICTA CaKTay Mep3iMi 6 aif.

5.4.3 Maruuit HUTpaT epITIHAICI, MacCaBIK KOHIeHTparms 0,5 /o’

ChlfibIMABUIBEBL 25 oM° emmierim KyTeima 1,25 cM’® 6acTamksl PeakTHB
€PITIHAICI KYibUTaabl (MACCANBIK KOHIEHTpauusacs! 10 1‘/}1M3) JKQHe Oelrire aeiliH
€Ki peT Ta3apThiIraH (MOHCHI3AaHABIPBUIFAH) CYMEH SKETKI3eml.

[MonusTunen, nonunpomwieH Hemece (TOPOIIACTTAH JKAaCAIFaH JKaObIK
BIJIICTA CaKTay Mep3iMi 6 aid.

5.4.4 Marnuit HUTpAT EPITIHAICI, MaccaTbIK KoHIenTpauusics: 0,01 /om°
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ChIMBIMIBUIBIFRL 25 CM° emmieriu KYThIJla MacCaJIBIK KoHUEHTpauusacel 0,5
r/am’ 5.4.3 Goiipinia naitsiEaanFas 0,5 M’ MarHHit HUTPAT epiTiHici KyHbLTamEL,
Gerrire metiH eki peT Ta3apThLUIFaH (HOHCHI3MAHBIPBUTFAH) CYMEH XKETKI3EI.

[onusTriieH, MOJMIOPONMIEH HeMece (PTOpOIIACTTaH JKacaiFaH HKAOBIK
BIIBICTA CaKTay Mep3iMi 1 aif.

5.4.5 Tlannamwii HUTPATHI-MATHUHA HATPATHl apaitackaH epiTiHIiCI, MACCATBIK
kxontenTparms 0,5 /v GoMBIHIIA

ChIABIMABUIBIFEL 25 cM° emmerim Kytbiza 1,25 cM’ GacTamkbl PeaKTHB
epiTiHiCI Kyibuiaasl (MacCablK KOHIEHTpauuscer 10 F/,EIMS) JKOHe Oelrrire AeiiH
€Ki peT Ta3apThUFaH (HOHCHI3AaHABIPBUIFAH) CyMEH KETKIZE/l.

[Tomm>THneH, MOMMOPONMICH Hemece  (hroporylacTTaH jkacainFaH KaObIK
BIIBICTA CAKTay MEp3iMi 6 aif.

Eckeprre. TyTbiHybIHA OaliIaHBICTEL ©3TC € EPITIH/I KOIEMiH NaifbIHAayFa pyKcaT
eTieni.

5.4.6 Maccamsik KoHmeHTpammsacsl 100 Mr/am® JkyMbiC epiTiHmiiepin
JanbplHaay

ChIMBIMABIIBIFEL 50 CM° OJIIIETill KYThIFA THICTI MOH ePITIHIICI KypaMBIHBIH
5 eM® MCY Tamunysip kemeriMeH Kyiibinazsi, 5.4.1 Goiibiaima 3 % a30T KblIIKbLI
epiTiHziciMeH Oenrire AeifiH amaphi apajacThIPabl.

[TomuaTHIEH, TIOMUTIPOIMICH HeMece (PTOpOIIIACTTaH JKacajFaH >KaObIK
BIABICTA CAKTayFa TO3IMAI epiTiHai 3 aif.

Eckeprme. Ocbl KOHIEHTparwms epTiHAiciHiH Oepwuinii, MonuOAeH oHe KYIUOH
KarnaliblHa faibHaIMaiins;, cebebi 0,1 Mr/cM® MaccaibIk KOHLIEHTpaLusi  OepuIumii,
MonubaeH xoHe KyuoH epringici MCY nafinanananer.

547 MaccanblKk KOHIEHTpammschl 1 Mr/IM’ KyMbiC — epiTiHinepi
AIIEMEHTTEPIH NafbiHaay
CoiitsiMasUbEbr 100 ¢M® eImmerim KyThira THICTI HOH epITIHICI KypaMBIHBIH
5.4.6 GotipiHmIa madbiHAanFaH (Hemece Oepusuinii, MOMHOIEH, KYIIoH epiTiHaici 1
eM® MCY) 1 em’ syMBIc epiTinzici KyHbiiamsl, 3 % a30T KbIIKbLIB epiTiHiciMEH
5.4.1 GoiisiHmIa Gesrire MeHiH anmapsIT apayacTHIPaIb.
[MonusTHieH, MOMMIOPOIMICH Hemece (hTOPOINIACTTAaH KacanFaH »KaObIK
BIOBICTA CaKTayFa Te3iMai epitinai | anra.
. 5.4.8 MaccaibiK  KOHLEHTPALHACHI 100 MKr/AM® 3MEeMeHTTepi rpagyupiey
CpITIH/IUICPIH qalbIHAAY
Coritprvputbirsl 100 eM’ emTmerinn KyThiFa THICTI HOH epiTiHIici KypaMbIHBIH
5.4.7 GoltpiHma naibIHAATFaH (HeMece Oepwiimii, MOMMOIEH, KYLISH epiTiHaici 1
e MCY) 10 oM’ kyMEIC epiTimmici KyWbutamsl, 3 % 30T KbIIIKBUIBI
epitinmiciven  5.4.1 GoitpiHma Genrire JelliH amapsil apaiacTHIPaAbl. EpITiHAL
’KaHaIaH AaibIHaATFaH KyHiHIe TaiaanaHblU1aIb.
549 Maccanbik KOHUEHTpauuscs 50 MK/ v AIIEMEHTTEPIHIH TPagyupiey
epITIHIIEpiH qalBIHAAY
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CotiibtMabuIbiEst 100 cM’ oMTImerim KyThiFa THICTI HOH epiTiHIiC KypaMBIHBIH
5.4.7 OoiibiHma AafiblHmATFaH 5 cM® OKYMBIC epiTiHmici Kyifbumamsl, 3 % asor
KBIIIKBLIB! epITIHAICIMEH 5.4.1 Goiieiamma Genrire jaeiiH amapsin apamacThIPaIpL.
Epitingi xxaranas nafisiHaaFaH Kyiinae mai jananbuiap.

5410 Maccanbik koHmeHTparmscs 20 MKI/IM® 9JIEMEHTTEPiHIH rpagyupiey
epITIHALTEPIH JalEIHAAY

CrrttbMasuters 100 cM® emmierinn KyThiFa THICTI HOH epITIH/iC KypaMBbIHBIH
5.4.7 GoiibiHIa nadBIEAATFAH 2 CM° JKYMBIC epiTiHmici Kyibutamsl, 3 % as0T
KBIIIKBUIBL epiTiHaiciMen 5.4.1 Goiteiamra Gernrire AeHiH amaphill apanacThIPaIbL.
EpiTinai skaHanaH falfbIHaaIFaH KYWiHIE Naii1a1aHbLIaIbl.

- 5411 MacganLIK KOHIIeHTpauusacel 10 MK/ am’ 3JIEMEHTTEPIHIH TPaxyHpIIey
CPITIHIUTCPIH JalBIHAAY

CortbrMapuTbirsr 100 M’ oMTImerinn KyThIFa THICTi HOH epIiTiHIici KypaMbIHBIH
5.4.7 GoipEMA HalibiHanFan | cM® JKYMBIC epiTiHmici KyHbUtasl, 3 % asor
KBIIIKBIIBI epiTiHmiciMen 5.4.1 GoiibiHina Geinrire AediH amaphill apanacThIpaipbl.
EpiTinmi sxxaHamaH qaidsIHAAIFaH KYHiHIE TaianaHbuiaibs.

. 54.12 MaccasblK KOHLCHTPALMACH 5 MKT/IM® SIIEMEHTTEPiHIH Ipaiyupiey
epITIH/ILIEPIH JalbIHAAY
CotiipMasuibirsl 100 e’ enmerim KyThiFa 5.4.8 OolibIHINA MAMBIHIANFAH
MaccaylblK KOHIeHTpanusackl 100 MKr/aM’ xyMBIC epiTiHmici THicti HOH 5 oM’
epITIHAICI TaMIIybIp KOMETIMEH KYMBLIaAbl, 3 % Q30T KbIIKBUIBL EPITIHAICIMEH
54.1 OoiietAma Oenrire AediH amapein  apajacTeipafbl. EpiTiHml xaHAIaH
JAMBIHIAJIFAH KYWIHAE Mai1alaHbLIaIb.
- 5413 MaccasbiK KoHUEHTpauHschl 1 MKI/ZIM® SIIEMEHTTEpIiHIH rpaaynpIiey
EPITIH/IUICPIH TAMBIHIAY
CoiiipiMapuibiest 100 e’ omrerim KyTeiFa 5.4.8 GoiibIHIIA maifbIHIATFAH
MaccalbIK KoHIeHTparmsick 100 MKr/mM® xyMbic epiTiHfici THicti won 1 cm’
epITIHAICI TAMIIYBIP KOMETIMEH KyHbiIajbl, 3 % a30T KBIIIKBUIBI €PIiTIHAICIMEH
5.4.1 OoiieiHmma Oeinrire AediH amapein  apanacteipafbl. EpIiTiHO JxkaHazaH
JafibIHAaNFaH KyHiAae maiaaJanbuTan.

6 Omuey aaici

Ojtic aToMIBI-a0COPOLMSIBIK CIIEKTPOMETP/IH TPAdHTTIK KIOBETTE aTOMIBIK
OyabiH Kabarbl apKBUIBI OTYl Ke3IHAE Maiija OoJaThiH KAPHIKTBIH PE30HAHCTHIK
CIHyml  eJjilieyre  Heri3geNreH.  ONEMEHTTEPJiH  KYpambl  HHTErpajbIK
AHAJINTHKAJIBIK CHTHAJI IAMACHIMEH AHBIKTANAMIBI JKOHE AJIbIH ana OenrijeHreH
rpaayupiiey CHIarTaMachl OOMbIHINA ecenTene

7 IlepconaJ OLiKTIJIiriHE KOHBLJIATHIH TAJANITAP

Onmremzep/li  OpBIHAAyFa SKOHE ONApABIH  HOTIDKECIH ©OHIEYTe OIIeM
HOTHKEJIEPIHIH Canaceid 0aKpuiay MPOLEIyPaTapbiH OPBIHAAY Ke3iHIEe KaHaraTThl
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HOTHXKE KOPCETETIH J>KOHE JKATTHIFy TNPOLECIHACrl OIiCTEPAlI MEHIEPreH THICTI
HYCKay/llaH ©TKEH, XMMHSIIBIK 3epTXaHaJa sKYMBIC ©TUTl Oap jKoHe JKOFaphl HEMece
OpTa apHaibl XHMHK MaMaHIbIFbl 6ap MaMaHFa PyKcar eTijie/l.

8 Kayincizaik Tamanrapsi

Omuemzaepai opsiapay  kesinge [TOCT 12.1.007 GoMBIHILIA XHMHSIBIK
PeaTKUBTEPMEH JKYMBIC Ke3iHIe TeXHUKa Kayircizairi tayanrape, [OCT 12.1.019
OOMEIHITA SIIEKTP KOHABIPFBUIAPBIMEH JKYMBIC KE3IHIE TEXHHKA Kayinci3/miri
TajanTapbiH, aroMIpi-a0COPOLMANIBIK —CHEKTPOMETPre apHAFaH TEXHUKAJIbIK
Ky)KaTTamaJa KepCeTUIreH TalanTap/pl CaKTay Kepek.

Frmapar 'OCT 12.1.004 6otipiaina ept Kayincizairi Tanantapssa xkeHe [ OCT
12.4.009 epr cemaipy KypanmapblHa Coiikec Kelyre THIC. Ayanarbl 3WSHIBI
sarrapasiH Kypambsr ITOCT 12.1.005 GoiibiHIIIA pyKCaT eTUIETIH MOHIACPACH acnayra
THIC.

Kymeickepnepii eHOeK Kayimci3dirine OKbITyAbl yitbimpacteipy ['OCT
12.0.004 6oiipinmia.

9 Oemaepai opuIHAQY IHAPTTAPHI

9.1 Onmemuepai opeIHAAy KE3iHOE MBIHA KATBINTHI KaFaaiiap cakTaayFra
THIC:

- KOpIIaFraH OpTaHBIH TeMIieparypachl, °C 20+5
- CaJIBICTHIPMAITBI BITFAIIBIFEL, %o 80 apThIK emec
- atmocepanbik KbichbiM, KI1a 84 Gacram 106,7 neiiin

10 Omuemaepai oppivaayra JalbIHAQY

Ormmemaep Tl OpbIHAAYFa JAWBIHAAY Ke3IHIC MBIHA JKYMBICTApIBI OTKI3YTE THIC:

Ceinamamap/ipl  ipiKTe€y, KOHBEPUHANAY JKOHE MAaifblHIay, HKYMBICKA
CIIEKTPOMETP/l JadbIHAy, ONIIEMAEPAl OTKi3y INapTTapblH TaHaay, rapuTTik
KIOBeTaHbl Maiibiaaay, 5.4.1 GOMBIHIIA 30T KBIIKbUIBIHBIH EPITIHIICI XKOHE €Kl peT
Ta3apTeiFaH (MOHCHI3MAHBIPBIIFAH) Cy CamachlH TEKCEePy JKOHE CIIEKTPOMETP
rpanyupiey.

10.1 CriHamanapsl ipiKTey JXoHE KOHCEPBAaLUIAY

CriHamanapas! ipikteyre Koibuiateis xanmsl tananrap KP CT T'OCT P 51592
Gotipiamma. Taburu cy cerramanapas! ipikrey [OCT 17.1.5.05 GoiisIHIna, aFbiHAB CY
[2] GoiibiHia eHaipinesl.

Ipiktenerin chiHamMa Keyemi Keminme 250 eM’ kypaiime. Cy chlHAMamapsl A
KOCBIMIIIACHIHA COWKEC [albIHAAFAH Tasa MOJMATHWIEH HeMece ¢roporact
GeTeKe e JKOHE alIblH alla IANbIIFaH ipIKTENreH CyMEH IPIKTeIIC/I.

CrlHaMa 3JIEMEHTTEPIHIH ePITUIreH HBICAHIAPbIH AHBIKTAy KE3iHAE CY3riIITiH
(10-20 cM’) anFanTKel MOPIMACKHIH IIBIFAPA OTHIPHIT, Teciri 0,45 MKM («Kok TeHTa»
Kara3 CY3rilITepiH MaiijaiaHyra PyKCaT eTiiesii) MeMOpaHANBIK CY3Till apKbUTb!
IpIKTey OPHBIHIA CY3€/l.



KP CT 2318-2013

Cysrim 1 am® cyZa KBIIKBUTBIHBIH 3 cM® eceliHeH KOHIICHTPAIMANARFaH a30T
KBITIKBILThI KBIIIKBITIaHAI6! skoHe PH MoHI OaKpLIaHaIbL.

Erep pH moni 2 aprarteiH Oosica (sMOeban MHAMKATOp OOMBIHINA OaxpLIay),
onga pH < 2 MoHiHE XeTKeHre JeiiH a30T KbIIIKBUIBIH KOCY JKaJIFacajbl.

OneMeHTTep (HOPMACHL KOCHIHABICHIH AHBIKTAy Ke3iHae (EpITINreH KoHE
eUILLeHreH, GUIKTI KypaMsl) cysiiMereH ceiHama | IM° cyja KbIMIKBUTHIHBIH 3 M’
eceOiHeH KOHUEHTPAUMSJIAHFAH A30T KBINKBUTHI KBILIKBUIIAHAIE! (ChIHAMAHEL IpIKTey
opubiHa xone pH moHi Gakpuianaapl. Erep pH mani 2 aprareH 6omca (aMGeban
nHMKartop OoMbiAmia Gakeuiay), oHma pH < 2 MoHIHE JeTKeHre AeHiH a3oT
KBIIIKBUIBIH KOCY YKaJIFacabl.

Jexe ChIHAMAHBIH KATaWBIHBI AHBIKTAY KAKETTUIr Kesimge 1 am° cyma
KBILIKBLIBIHBIH 3 CM* €CeGiHeH KOHIEHTPAASIIANTAN TY3 KBITIKbLTb KbIIKbLUIAHAb]

AnOMMHMA KypamblH aHBIKTay Ke3iHAe Ty3 KBIIKBUIBIMEH ChIHAMAHEI
KOHCEpBaIHMsIayFa PyKcar eTiie .

[NoguaTUiieH, MONWIIPOIMIIEH — HEMece ¢dbTopomacTTaH  JKacaiFaH
KOHCEPBAIMsJIAHFAH BIIBICTA CaKTay Mep3imi 1 aif.

Eckeprne. Cysrimrep 5.4.1 GofiblHIIA a30T KBIIKBUIBI ePiTiHAICIMEH OipHelle peT alablH
ana mar KaxeT xone 10.5 GoiiplHIIA CY3riluTe AHBIKTAIATHIH JJIEMEHTTIH KOHIEHTPAIUACHIH
GakpLiay Kepex.

10.2 Cerramanapasl Tanjayra gaibiHaay

ChIHaMaHBIH €Ki ATMKBOTAJTBIK TTOPIIMSIIBIK Oip yaKpITTa AaiibiHAanaasl. Taburu
JKOHE aFbIHIbI CYJAFbl JIEMEHTTIH OUTIKTI KYPaMbIH aHBIKTAy Ke3iH/1e
KOHCEPBAIMsJIAHFAH CHIHAMAIIAP MYKHSIT apajacThipbUiaasl (KeMiHje 3 MUH), cOqaH
COH KosieMi 50 cM® GOIaTHIH eKi ATMKBOTATBIK MOPIHSA OJIIIETill [THHAPMEH
IpiKTene .

Opbip amkBoTa CHtBIMIBUIBIFET 100 cM® TepMO TO3iM/Ii CTAKAHFA KyHbLIas!
xKome 2.5 oM’ KOHICHTPALMSIAHFAH a30T KBIILIKBUIBI JkoHE 1,5 o™’ CYTE€K TOTBIFBI
Koceutazasl. KaiiHatnaii exi carar GOMbI IUIMTKAAA KbI3OpIpadbl (epiTiHai Oy perre
Kenemi 20 cm’ GonFanFa aeiiin Gynanam).

BynanraH CHIHAMATAP CHIABIMABUIGIFS 50 CM° GONATHIH OJIINETimI KyTHIFa
KYWbBLIA/IBI, COM KYTBIIAFbl €Kl PET Ta3apThUIFaH CyMEH CTAKaHIap IMAHbUIANGI HKOHE
KYThIJaFb! epiTiH/l Oefrire AeiiH ekl peT Ta3apThLIFaH CyMeH JKeTKI3e.

KyThl innHAerici apanacThIpbLIaabl JXOHE aNJbIH aNla IIAl0 apKbUIbl Cy3iieni
MOHE «KOK JIEHTAa» CY3Tilll Ta3albiFbiHa OaKpUIAaHFaH HeMece CY3TilTiH OipiHimi
nopuwsiceiga (10 cm’) mbrFapa oTeipsin, MemGpaunansik cysrimmep (10.1 cinreme)
apKBLUTEI CY31JICT.

JlalibiHmaFaH  CBIHAMANap — NOJHATHICH,  TOJNWNPONHICH  HEeMece
(ropomnactran xacaFaH BIIBICTA CAKTAY MEP3iMi 5 KyHHEH apTHIK €MecC.

Tabwru skoHE aFbIHABI CYIaFbl HJIEMEHTTIH OUTIKTI KypaMblH aHBIKTAy Ke3lHAe
©Te KOFAPHI JKHITIKTI MPHEPATH3aTOp TAMIaIaHybIMEH ChIHAMANAPIB! KBIITKBLIIB!
eHJIey OTKi3yai pykcar erieai (b KockMIIacer).
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Ore  KOFapbl  OKMUTIKTI ~ MHHEpaIM3aTOpIObl  Naijanany  KesiHe
JafBIHAAY IIBIHBIH HYCKAYITBIFBIMEH OACIIBUTBIK STE.

Erep Taufu cynpiH KOHCEPBAlMSJIAHFAH CHIHAMACHIHIA KO3I€ KOPIHETIH
TyHOajap HeMece enmmemaep 6oiMaca, OChl TaApMaKKa CoKeC OHBIH JaibIHABIFbIH
oTKi30eyTe pykcar erinemi, an emmemzaep 11.1 colikec Tikesei oTKi3yre 00T B

Erep emmey HOTHXKEICPIHIH CajbICTHIPMAJIBI OpTAllla KBAOPATTHIK AYBITKY
(OKA) 6 % acraifTeiH GoJica, OHZA 6ILIeY HOTHKENePl HAKTHI Aell caHanansl. Kepi
JKaFai/ia KOFAphI/Ia CUMATTAIFAH CHSIKTBHI CHIHAMAHBIH €Ki aJTMKBOTAIBIK HOPLMSCH
OHJIEY/Il OTKI3y KepeK.

ONEeMECHTTEPAIH  EPITUITCH HBICAHBIHBIH ~ MAaCCalBIK  KOHLEHTPALMACHIH
anpiKTay kesinge 10.1 chiHama OOWMBIHINIA CY3UITEH JKOHE KOHCEPBAIMIAHFAH
TIKEIEH Tanaayapl OTKI3E].

10.3 Boc chiHamaHbl AaiibiHAAY

Boc chiHamaHbl 3eMEHTTEPIIH OUTIKTI KYPAMBIH aHBIKTAY KE3IHIE KYMbICLLIbL
ChIHaMAaJIapa6IH SpOip TomTaMaapbIMeH Oip yaKbITTa TajlaHa bl

Kemiame exi mapamrens ©Ooc coHaManmapasl  Obbiait  maiiblHmadmbr:
CHIABIMIBLTEIFEL 50 CM®  eImrerin KyThiFa 2,5 oM’ KOHIIEHTpaIlAIaral  a3or
KBIIIKBLIBI )KOHE ChIHAMAaJIap/bl TaljJayFa JaiblHAAy Ke3iHle nakganaHpuiareH 1,5
cM’  CyTeK TOTHIFBIH CHTi3eji, epiTiHAi Oenrire HeHiH eki peT Ta3apTbLIFaH
(MOHCBI3AAHNBIPBIIFAH) CYMEH JKETKI3IIT apaacTHIpaIs.

10.4 TpaduTTik KIOBeTaHBI JaiibIHAAY

Kes kenren emmeMaepai OpsIHAay anabiH/ia «60c aToMaay» eTKi3y Kepek, sIFHH,
aTOMM3aTOpAbIH TPaUITIK KIOBETIHAE ChIHAMA OTKi30eH emmeMaepmiH 3-kecre)
TaHIAFaH MapaMeTpiIepl Ke3iHAe aTOMAAy MpOLECIHIH GapIibiK MPOLEAYPACHIH ICKE
ACBIPa/IpI.

DNeMEHTIIEH aHBIKTANIATHIH KIOBETAHBIH JIACTAHYBI JKOK €KEHIH KO3 JKETKI3y
Kaxker, jactany 6ap 0oJica, OHBI aJTbIN TACTAY KEPEK.

Jlacraynpl o010 YIIiH «60C atomMnay» MpoLexypachl, SFHH KIOBETAHBIH KYHOD»
GipHelle peT OTKI3yl MYMKIH.

Erep ananuTHKAIBIK CHTHATABIH MoHAepi kroeeta OKA 5 emmempaep yuria 6 %
acTaiiThIH XKaFiaiia MOHAEP/IEH JKOFAphl KOPCETUIreHAepre IIbIFRIC 60C CUIHAIIBIH
apTyBI PyKcar eTUTETIHAEP YILIH Oapuii skoHe CTPOHLIMIAIEPl ecenTeMereH e GapIibIK
snemenrrep yurH 0,005 acmaiiTeH skaraaiiga ta3a Jen caHama bl

10.5 Exi per TasapTeuraH (HOHCBHI3NAH/BIPBIIFAH) Cy *OHE a30T KBIIIKBLUTIHI
€PITIHICIHIH CATAaCHH OaKBUIay

Kymbic Gactay aisH/a €Ki peT Tasapreurad (HOHCHI3TAHIBIPBUIFAH) CY JKOHE
a30T KBIIIKBUIBL ePITIHAICIHIH ~camackl Tekceputemi. Of  yimiH — rpagympiey
cumarramanapel  ymiH OenrinenreHaep ymnu 111 coiikec  aHBIKTanaThiH
JIEMEHTTEP IIH MACCATBIK KOHIIEHTPALMACHI OJIIIECHE .

Cy canachl (a30T KHIIKUTH! ePiTiHiCI) erep 40 MM® eHIi3y Ke3iH/e SMeMEHTTIH
MACCAIBIK KOHIIEHTPALMSACHIHBIH OJIIICHICH MOHI PaayHpiey PITIHAIHIH MACCAIIBIK
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KOHIIGHTPAUMACH MOHIHIH 4-KecTene KenriprenaepmiH 5 % acmalTbiH >KaFjaiiza,
KAHAFATTHI JIETl CAHAJIA/IBI.

Erep 3epTxanaza OChl JJIEMEHT YIIIiH TPpaayuplicy cHnarraMmachl GenrinentereH
JKaraalija, oHja JaeHoaymsl — (upMana GesriieHreH TPagyupIiey CHUIaTTaMach
naiiganaseuiafel. ['pagympney cumarraMachiHaa OONMaraH Kes3[e CyAblH Oipaed
KeneMiHeH (a30T KbIKbUIHL epirinmici) xoHe 0,05 acmayra Tumic rpagyuprey
epiTiniciHer (MpIcasbl, 20 MM®) AHATMTHKAJIBIK CHTHATIAP/IBIH KATHIHACH! GONaIbL.

10.6 CriekTpoMeTpai rpaayupiey

CrexTpoMeTpai — rpaayupiey — CHUmArramachl — BJEMEHT  MaccachlHaH
AHAJINTUKAIBIK CHTHAJT TOYCALTITIH OLImipe.

10.4 GolipiHIna MadbIHIaFaH aTOMH3ATOPABIH IpaduTTiK KroBerachiH 5.4.7 -
54.13 coiikec pmadbHmaFaH Thicti omementrin 10, 20, 40 MM rpagympiey
EPITIHIICIH aBTOCEMILIEP KOMETIMEH HEMECE TiKeJIeH J03aTOPMEH eHri3e/l.

Opbip 3JIEMEHT YIOiH rpanyupiey €PITIHICIHIH MacCaIbIK
KOHIICHTPAITHSICHIHBIH YChIHBUIATEIH MOHAEPI 4-KecTeie KOPCETLITeH.

MBIphInT YImiH Tpagyupiey CHMATTAMAchiH Oenriyiey Ke3iHae (TONKBIHHBIH
JKYMBIC Y3BIHABIFEL 213,9 HM) B KOCEIMIITACHIH OaCIITBUTBIKKA AJTa Ibl.

CelHamanapasl Tajfay >KOHE TCpagyupliey Ke3iHae opOip AJeMeHT YINiH
aTOMAy MPOLECIHIH 9P TYPII CATHICBIH OTKI3YAIH YCHIHBIIATHIH MapamMeTpiepi 3-
kecrene kenrtipinireH. CemeH, KYIIOH JKOHE Kajaipl YVINIH MIHACTTI Typae
EHTi3LIem.

3-kecte. Tammayasl 6TKi3y mapTTapbl

Kenripy | Iluponus 1 Tupoms 2 Arompay Tazamay

O
E o o 00\ °L> o
= o < o) £ 5 o
2 olszz| Bz 2| ¢ £l E] | &

0

= ol 3 E E ] B 3 [ 3 E
= |SE|E| 2| B | 5| B | £ | E| )| E =
Q (2] Q
Q) = E| o> = > E > 2] > ] > E
A =] = = s =
2 (5} 5} & > o
= = & = =
AT** 257,4 40 120 20-30 700 * - L5 2600 2,0 2750
Ba | 5536 [ 40 | 120 | 2030 | 700 — — L5 | 2650 [ 20 2800
Be 2349 | 40 | 120 | 20-30 | 700 __ — 15 | 2800 | 20 2850
Be 700 2600 2700
v 3184 [ 40 | 120 | 2030 | 700 — — L5 | 2800 2,0 2850
Fe 372 40 120 20-30 700 _ — 15 2400 2,0 2550
cd 2288 40 120 20-30 400 —_ — L5 1300 2,0 1500
Co | 2407 | a0 | 120 | 2030 | s00 — — 15 | 2450 | 20 2600
Li 6708 [ 40 | 120 | 2030 | 600 — — 15 | 2450 | 20 2600
Mno | 2795 | 40 | 120 | 2030 | 500 — — 15 | 2100 | 20 2400
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3-kecre (orcaneacet)

*
s Kenripy | Iuponms 1 Iupomas 2 Arompay Tazanay
T
.
= O O $ © O
£ B i S ; ‘ s
g T °© § © = ° g ° g °© s
s A5l 8|5 |E| 5| & 5] ¢8| & g
= 2z
Q) z | S| & = 5y s =X s S| 3 a
el > = > E ) = ) =} > =t
= = = = =
= (] (] o () (]
o = = = = [
H
Cu 3247 40 120 20-30 500 — — L5 2100 2,0 2400
Mo 3133 40 120 20-30 700 —_— —_ 15 2800 2.0 2850
As 193,7 40 120 20-30 600 — — L5 2750 2,0 2800
Ni 232,0 40 120 20-30 600 — — L5 2650 2,0 2750
Sn 286,3 40 120 20-30 600 — — 15 2700 2,0 2850
Pb 283.3 40 120 20-30 — — 15 2450 2,0 2700
Pb 1700 1900
Se 19,1 40 120 20-30 700 — — 15 2600 20 2800
Ag 3281 40 120 20-30 500 — — 15 2200 2,0 2000
Ag 500 1800
Sr 460,7 40 120 20-30 700 — — 1,5 2600 2,0 2800
Ti 3643 40 120 20-30 600 — — 1.5 2830 2,0 2900
Cr 3579 40 120 20-30 600 — — 1,5 2550 2,0 2700
m | 75| 40 | 120 | 2030 | 400 - - 15 | 100 | 20 1700
* Tluponus 2 KaxeTTiTik kesinme erkisimemi (erep 11.1 GoMBIHIIA HOTHIKENCP/IH AHBIKTBIFEI pacTaiMmaca).
ITnpoiu3 2 YCHHBUIATHIH MAPTTaPEL YaKHITH 5 ¢, TeMueparypacsl 1000-1200 °C.
*% 57,4 TUHUSA AIFOMUHHIMEH )XYMEIC icTey Kesinae 18 MA cayiIeneHy Ke3iHiH XKYMEBIC TOTHIH Gelriiey Kepek
(crextTpoMeTpi Haiijanany OOMBIHINA HYCKAYJIBIK).

I'pamywpiiey epiTIHAICIHIH YCHIHBUIATBIH KOJIEMIHIH OpKAWCHICKIH 5 perTeH
rpaduTTIK KIOBeTara JKYHeNen eHri3ell JKOHE CIIEKTPOMETPre mnporpaMMaribiK
KaMTaMachl3 €Tyl maiiajaHa OTHIPHIT, AHATMTUKAIIBIK CHUTHAJ ITaMACHIH ©JIIIEH I
Conan KeiiiH OapIIbIK SHII3yJIep YIIMH CUTHAIIBIH OpTallia apu(METHKAIIBIK MOHI KaHE
oHblH 6 % acmayra Tuic OKA ecenrenem. Erep ochel Immapr cakrajimaca, OHJIA
TYPAKCHI3IBIK ce0e0i aHBIKTa/bIN JKOWBLIyFa THIC MXOHE TPAAYyHPIICY EpPITIHIICIH
KaiiTa €Hri3y Kepek. AHATWTHKAIBIK CHTHAJ PETIHAEC «HOINAIK» HyKTeci (THiCTi
SNIEMEHTTIH Maccackl HOJIre TeH) rpaduTTiK KtoBeTaHbIH 10.4 GOMBIHINA KyiaipiiareH
CHTHAJTBI QJTBIHAIBI.
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4-xecre. I'paxyupiiey CHIATTAMACHIH KYPY YIIIH epiTiHAUIEPAIH MACCAIBIK
KOHIEHTPALHSCHIHBIH YCHIHBLJIATHIH MOH/EPi

DJIeMeHT I'papympney epitinaiciHig
MAaccaJIbIK KOHICHTPALHACHI, /i’

Cd, Li, Be, Sr 1

Ag, Cr, Mn 5

As, Co, Cu, Mo, Ni, Pb, V 10

Se 20

Ba, Sn 50

Al, Ti, Fe (372,0 am) 100

Zn (307,6 aM) 1000

I'padwrrik KroBeTara eHrizimreH amemeHt Mmaccackl (M, mr) (1) dopmyna
GoitbiHIIa ecenTenei:

M=CV, M
mynaarsl C - rpagyupIiey epiTiHmiCiHIH MacCaTblK KOHIICHTPAHSICHI, MKT/AM;

V — KIOBETAFa SHIi3iNreH rPaTy’piIey epiTiHIiciHiH KeeMi, MM .

CriekTpoMeTpre MporpaMMalIbIK, KaMTaMachl3 €Tyl MaiiiaiaHsblll, Ipajynpiey
cunarramachl OeNriTeHe .

10.7 I'panyupriey epiTiHmiCiHIH KaObLIaFbIITHIFBIH TEKCEPY

['panywpiey epiTIHOICIHIH KaObUarbiuThiFbiH - Tekcepy 10.6  GoiiprHma
KypraHHaH Kelid Tikene# oTkisuteni. Onbl oTki3y anasiaaa 10.4 GoiiblHina rpadgurTik
KIOBETaHBI Ky#mipy kepek. Texcepy rpanympney kesinae madpamaHsurad 15; 20
Hemece 25 MM3 epiTIHOICIH €Hri3y Ke3IHJIC AHBIKTAJIATHIH JIEMCHTTIH MAaCCaJTbIK
KOHIIEHTPALIMSCHIH OJIILIEY/Ie TYPAIBI.

EpiTiHaiHiH TaHZaIFaH KejeMi KeMiHjae yml per rpadurTrik KioBeTara €HIisy
Kepex.

CrexTpoMeTpre MporpaMMaTbiK, KAMTAMACKI3 €Ty /Il HaiJanaHy apKbLIbl GapIbIK
OJIIEMAEP YIH MAccajblK KOHIEHTpPAIMs OpTalia MOHI JKOHE AalbIHFaH MOHI
cansicteipMaiiel OKA ecenreneni. I'panyupiiey cunarramachl, erep:

- OKA mani 6 % acmaca;

- HAKTHl MOHIHCH THICTI 3JIEMEHTTIH MACCAJbIK KOHIICHTPALMACHIHBIH OpTAILa
apudMeTHKAIBIK MOHIHIH ayBITKyBl (4-kecte) 12 % acmaca, xkaObimmaHOamBl nen
TaHBUIAJIBI.

10.8 I'pagyupriey cHIIAaTTaMachIHBIH TYPAKTHUIBIFEIH OaKbUIAY

['pamyupiiey CUMAaTTaMachiHBIH TYPAKTHUIBIFBIH  OaKpljiay —CIEKTPOMETPIE
KYMBICTBI GacTay anabiHaa xoHe opoip 15 -20 enueyneH KeiiiH oTKIIe ).

Bakpinay yimnH yiri peTiHae 4-kecTene KeNTIpUIreH MaccaiblK KOHLEHTpaLHs
SJIEMEHTIHIH epiTIH/iCI Taliaananeiiansl. Jlo3amaHaThiH KeJeMICTi BJICMEHTTIH
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Maccacsl TpaayHpiiey CHIIAaTTAMACHIHBIH ayKbIMBIHA COMKEC KeJICTIH XKaraaiiia 6acka
Jla KOHIICHTPAIWs EPITIHALIEPIH NMakiaaaHyFa pyKcar eTiIe/.

Bakpinayra apuanrad 10 MM® - 40 MM feifiHri yiriHi aTOMH3aTOpIBIH
rpadUTTIK KIOBETara KEMIHAE YII PEeT CHri3edl JKOHE JKYMBICTBIH TaHJIAIFaH
PEKMMIHE COMKEC SJIEMEHTTIH MacCalblK KOHIICHTpAIMA MOHICPIH ommeim (3-
KecTe).

OKA ampmran moHzepi 6 % acmayra Tuic. ['pagyupiiey cumarramachkl erep
oprama apupMETHKAIBIK MOHIHIH aybITKybl OaKbUlayFa apHaJFaH YJTIEri HaKThI
MOHIHIH KOHIICHTpAIMACH 15 % acmailThiH JKaFaaiiia, TYPaKThl JET CaHaIa bl

Ochl karmaiiia TpaayMpiiey CHIATTaMachl ChIHAMaapapl OyjaH opi enmeyl
OTKI3y YIIIH MaiananeiTybl MyMKiH. Kepi karmaiiia rpayuplicy CHIaTTaMachiHbIH
TYPaKTBUIBIFBIHBIH OY3bUTYBIHA SKeJIeTiH cebenrep Tabbuta bl (EpITIHI AalibIHaAY /A
Kare, TpaduTTIK KFOBETAHBIH JKYMBICKA KaOUIETTIIH PECYpPCThI HaiiIajiaHy ), OJ1ap bl
oAbl skoHe 10.6 GOUBIHIIA CTIEKTPOMETPIIH TPAYHPIICYiH OTKI3C/II.

TypakThUILIFBIH AJABIHFBI OaKbIJIAYIAH KEHIH aJIbIHFAH HOTIDKEJIEP KYMOHII JIEI
CaHaJIa/Ibl, OCHI KE3CH/IC OTKI3TeH CHIHAMa OJTIIEeM/ICP] KAHTAIaHA IbI.

Eckeprrie. 3epTxaHa OChI TApMaKTa KENTIPTeH MOHAEPICH aclalThIH Jkaraaiina rpagyupney
CHIATTAMACBIHBIH ~ TYPAKTBUIBIFBIH  OakbUIay SKOHE KaOBUINAFBINTHIFBIH TEKCEPY Ke3iHIe
naiiaaHbUIATEIH HOPMATHBTEPIIH MEHIIIKTI MOHAEPiH Oefriieyre KyKbUIbL

11 Omuemaepai opbIHAAY

11.1 CsiHamana aHBIKTANaThiH SJEMEHTTIH MAacCajblK KOHLEHTPALHACHIH
eIIIey

Tanmay 10.2 GoiipiHIIA HDalbIHAATFAH ChIHAMA OTEMl. OJIIIEMICPAl OTKI3Y
TopTi6i 10.4 GoiibiHia Garanay skoHe rpaMTTIK KIOBETAHBI MIHIETTI TYPAE aJlABIH
aa KYWIOIpyMEH CIEeKTPOMETPAl maiiianany OoiibiHIIA GacUIBUIBIKKA COHKEC iCKe
ACBIPBLIAIbI.

Tanmay ceHamansiH (10 MM’) MEHAMANIZBI BIKTHMAT KONCMiHIH TpauTTiK
KIOBETara CHTI3yleH OacTajaabl. AHAIMTHKATIBIK CHTHAIIBIH aJibIHFAH IIAMachiHA
OaiTaHBICTHI OBLTAM KEJIIT TYCEIl:

- erep curHaj mamMachkl (OIpiHIm rpajyHpliey HYKTECIHCH CHTHAJ IIAMaChIHBIH
JKapTBICBIHAH KeM), onga 40 MM apTHIK €MEC, JO3AIAHATHIH CHIHAMAHBIH KeNeMi
apTabl,

- erep KOHICHTpAIMA MOHAEP OPHBIHJA HOTIXKENIEP TEPE3CCIHAC «> KauuoOp.»
HEMece «TY3ETIITeH MOHi» Gelrici maiina GonaThiH JaF/aiifa, Ona chiHama 10 My
Gacram 40 MM’ Jeiiin J03amay Ke3iHAE CyHMBITBUFAH ChIHAMA CHTHAIBI TPAjyHpIey
CHIIATTaMacChl AyKBIMBIHBIH OPTAChIHA COMKeC KeJeTiHACH cyibiTeuianel. Cyibutty
ko3¢ drmenTi (2) hopmyra GOMBIHIIA €CETTENET:

_re )
Q= Va

" . 3
Mysparel Vi — CYHBITBUIFAH ChIHAMAHBIH, KOJIEML, CM”;
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V. — CYMBUITY VIIIH aJIbIHFaH 0acTarnKbl CBIHAMAHBIH ATMKBOTAJIBIK MOPIIUSCH,
e’

JlaiipiHanFad ChIHAMAHBIH, TAHJIAIFaH KejieMi (0acTamkel HeMece CYHBITHIIFaH)
rpadUTTIK KIOBETaFa KEMIHIE YII PET JO3aIAMIBI JKOHE SJIEMCEHTTIH MAaCCAJIBIK
KOHIICHTPAIIMSCHIH OJTIICH .

[IporpaMManslK KaMTaMachl3 €Ty KOMETIMEH aJBIHFaH KOHIICHTPAIIMSHBIH
opraiia apuh)METUKATIBIK MOHIH >KoHE OHbIH cambIcThipMaiibl OKA MoHIH TabaIsl.

ChlHamMaziaFbl HAKTBI 3JIEMEHTTIH MAcCallbIK KOHICHTPALMACHIH AHBIKTAY
KE3IHIE JKOHE IPaayuplIey Ke3iHAe TalaayIbl OTKI3y IapTTapbl COHKeC KeNyre THiC.

Aneraran motmkenep, erep OKA mamacer 6 % apTmaliTelH karmaiina,
kaObuTIaHOaNkl Aen caHanaabl. MBIC xKaHe MOTHOACH (Maccachkl KeMiH/IE S: TIT) CEJIeH
(maccacn! keminze 100 nr) OKA »xorapsl Mmonzaepi pykear etitemi (15 % aeiiin).

ChiHaMaHbIH MaTPUIAIBIK 3¢dekTiiepi 60Mybl BIKTEMaT KE3iHIAC albIHFaH
HOTHIKEJIEP/IIH aHBIKTHIFBI KOCITATAPIBI €HI13Y apKbIJIBI pacTay Kepek.

[pouenypa MblHaJall: TaHOAFAH KOJI€ CHIHAMACHIH KIOBETara CHTI3el JKOHE
«CBIHAMaHBl KeNTIpy» Omepaunuschl askray amaeiHma «Esc» OateipmackiH Gacy
ApKBLIBI Y3ETIH aTOMay TPOLECIHIH MPOIEAYPACHIH ICKEe KOCAIbI.

Bynan opi KioBeTara aHAJIMTHKAIBIK CHTHAN TPAIyHpJIey CHIIATTaMachl ayKbIMBI
mendepinae 1,5 — 2 ece KaaapIpa OTHIPHIN apTaThbiHaail Oenrim Olp KOHIEHTPaLHI
(MBICAJTBI, TPAAYHPIICY) AIEMEHTI €PITIHIICIHIH OCBHIHIAN KOJIeMIH €HII3¢/I.

AToMIay TpONECIHIH TPOIENypachiH TaFbiga ICKe KOCaIbl JOHE OBl
TOJIBIFBIMEH OTKI31JIe .

Keminne ymr per Kocmaiasl eJImIeMaepl KalTaaaipl, SJIEMEHT MaCCAChIHBIH
apudMeTHKAIBIK MOHIH TabaIbl.

DJIeMEHT MaCcCaChIHBIH KYTUJIETIH MOHI €HTI3LITEeH ChiHAMA KOJIEMIH/IE OONMaThIH
9NIEMEHT Maccachl MEH EHTI3UINeH KOCma KeNeMIHIEri >JIeMEHT Maccachl (Ir)
KOCBIH/IBICHIH Oiipemni. Erep anmeMeHT MacCachIHBIH OJIIIIEHTeH MOHI MEH KYTUICTIH
MOHI apachIH/arbl alBIPMAIIBLUIBIFEl KYTUIETIH MOHIHEH 15 % apThaiTsiH jKaFaaiia,
OHZIA ChIHAMA TAIJAYBIHBIH HOTIDKECI pacTayFaH nen TaHbuiaabl. Erep ochl mmapt
OPBIHIAIMANTHIH JKardalia, OHoa CYHBUITAY €CeNlriH apTThIpy HeMece ChIHAMAaHBI
Tajiay [MapTTapbiH TY3eTy (MBICATBI, 2 THPOJIM3 CAaTBICHIH €HTi3y, MOAMGpHKATOP
HeMece JIbBoB miardopMaisl rpadUTTIK KIOBETaaa MaiijaiaHy ) KepekK.

JIbBoB  TuTarpopMaBl  KIOBETAHBl — NaijamaHy — Ke3iHme — 3-KecTene
kepccerirenaepaeH 200-250 °C sxorapsl aHBIKTANATBIH 3JIEMEHTTI aTOMIAy JKOHE
Ta3aJiay TEMIEPaTypachiH OENTiiey Kepek.
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5-kecte. MoaupuxaTopanl eHrizy

JJieMeHT Mopuduxarop Konuenrpauus, Kenemi, | Emrizy Tocini
r/am mMm°
Al Mg(N03) 0,1 10 12
Be PA(NO; )+ no 0,5 10 1,2
Mg(NOs),
Fe Mg (NO3)2 0.01 10 1,2
Cd PA(NO3), 0,5 10 12
As Pd(NO3), 0,5 10 1,2
Sn Pd(NO3), 0,5 10 1,2
Pb Pd(NO;), 0,5 10 1,2
Se Pd(NO;) 0,5 10 12
Ag Pd(NO3), 0,5 10 12
Zn Mg(NO3)2 0,01 10 1,2
l-rocin.  Monudukarop »koHE CHIHAMAHBI KIOBETara TIKEJIEH OKylem eHrisy
(MOTIUKATOp 5KOHE CHIHAMAHBIH KUBIHTBIK keJieMi 40 MM® acriayFa THic)
2-Taci. Momudukarop rpaayupiey epiTiHIiciHe/CbIHAMAHbI EHI3Y.
1 cM’ rpanyupiey epitinaici/chiHama 20 MM MoAH(UKATOp GacTaNKbI epiTiHici
10 r/qM” MacCaJbIK KOHUEHTPALMSUIBIK ePiTiHIiCI

Erep ceiHamanapasl Tanmay kesinae JIbBOB miardopMaibl KIOBETA KOHE /
HeMece MOAUGHKATOp KOJIAHYFa KKETTUIr AHBIKTAJIATHIH SKaFIaiia, OHIA OCHI
IIapTTap YILIiH TPalyMpiiey CUMATTaMachl Tarbl 1a OenrisieHe).

5-xkecreme MomudUKaTopiap MEH OJIapMEH JKYMBIC ICTEY TOCUIIEPIHIH
Al IAIAaHBLTYEl KQKET ETIICTIH IEMEHTTEPAIH YIITUTIK Ti3iMi KeJITipreH.

Eckeprne. Kocrma omicinin icke achlpynbiH 0acka ma TOCIIOEpiH KommaHyra pykcar eTinen,
acipece, ChIHAMaHbI FPaUTTIK KIOBETAara JKOHE SHI31JINeH ChIHAMA JKOHE KOCIIaHbIH JKUBIHTHIK KOJIEMi
40 MM’ acTIaiTBIH JKAFIANIA AFALIKD] eHTi3y/IeH KeliH KerTipMeli xyiieni enrizyre OonazpL

11.2 Boc ceiHamMa arbl aHBIKTAIATHIH AJIEMEHTTIH MOJILIEPiH OJIIIey

10.3 Ooiieramnia madisiHmanFan opOip 00C ChHIHAMana SJIEMHETTIH MAacCCajbIK
KOHIICHTPAIWSICHIH aHBIKTAY ChIHAMA TAJIAAHATHIH COJI JKaFIaiina »KoHe COJI CYUBLITY
apKpLTBI KeMiHze yir peT 11.1 colikec eTki3uemi.

AToMM3aTOPIBIH TPAPUTTIK KIOBETAChIHA E€HIi31JIeTIH 00C CBIHMAaHBIH KOjeMi
40 mv® Kypaiinel. CieKTpoMeTpAeri MporpaMMalTBIK KaMTaMachl3 €Tyl MaiiaiaHa
OTBIPBIT, AJTBIHFAH MOHCPAIH apr(METHKAJIBIK OpTaIlia MOHI €CenTeNe .

Conan coH ekl 0oc chiHaMa YIIiH opTaria apu(PMeTHKaJIbIK MOHI TaObLIa bl
’oHe 0OC ChIHAMAJaFbl 3JCMEHTTIH MAaCCaIBIK KOHIIEHTPALMSICHIHBIH OJIIIeM
HOTIDKECI PETiHAE 0J1 KaOBIIIaHA/bI. 2-KeCTere KENTIPUITeH KOPCETKIIl MOHAEPIHE
CoiiKkec eey OUIIIriH KaMTaMmachi3 €Ty YInH O0C ChlHaMajiarbl JIEMEHTTIH
MacCaJIbIK KOHILIGHTPAIHACH ©JIIiey ayKbIMBIHBIH ToMeHTi MoHiHeH 30 %
aprmaiiTeiHAai etim kerkidy kepek (l-kecre). Kepi karmaiina nactaHy Ke3iH
TayBII KO0 Kepek, Ooc chiHamanbl 10.3 GoibIHIIA KalTa JaiibiHaay >KOHE OHBI
Tajnaay Kepek.
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1-ECKEPTIIE bBoc chiHama MoHIH OynaH opi TeMeHZETY MyMKiH GonmaraH Kes3je

(peaxTuBTEp, CY, BIABIC, 3ePTXAHATIBIK FHMAPATTBIN JKETKLITIKCI3 Tasanblrbl) 3€pTXaHa HAKTbI XKETETIH
6oc cbIHaMa OHBIH TeMeHTT ImekapacbiHaH 30 % acnaiTeiHal eTin eiley ayKbIMbIH LIEKTEYTe THIC.

2-ECKEPTIIE OKyiieni >xyMbic KesiHme MbICaibl Oakpuidy KapTachlH TaiIanaHy apKbuibl
aHBIKTAJIATHIH dJIeMeHT OolibIHIIA GOC ChIHAMA MOHIEPIHIH TYPAKTHUILIBIH GaKbUiay Kepek skdHe 00C
ChIHAMA MOHJIEpIHE apHAIFaH KONAiiChI3 TEHCHLWSHBI KATBIITACTLIPY KE3iHIE ONepaTWBTi Mmapanap
KaObUIIay Kepex.

3-ECKEPTIIE. Mpeina 3j€MEHTTEp YIUIH aiTapibiKTaii KHUBIHABIKTAP TYBIHAAMIBL
AJIFOMUHHIL, TEMip, MBIC, MBIPBILI (213,9 HM TOJIKBIHABI )KYMBIC Y3bIH/BIFBI).

12 Ommey HoTHIKEIEPIH OHICY

CelHamaiarbl aHBIKTANATBIH 3JIEMEHTTIH MacCalblK KOHUEHTpauuschl (X,
mr/mv’) (3) opmysa GolibiHIa ecenTesnei:

= (CpCY 0, &)
myHnarel Cp, — 11.1 OolibIHIIA TaNAHATHIH CHIHAMAIAFHI AHBIKTAIATHIH

3IIEMEHTTIiH MACCABIK KOHIICHTPAISACHI, MKT/IM

Cy - 112 Ooiipmmma 0oC ChIHAMAIAFBl AHBIKTAIATBIH JIEMEHTTIH MACCATBIK
KOHLICHTPAITAACHI, MKF/I[M3; erep ceiHama 10.2 GoiibiHINIa MHHEpAIAHOAFaH JKaFIak/Ia,
oma C,=0;

Q — (2) dopmyna GolibIHIIA ecenTENTreH CYHBLITY KO3(HIMEHTI, erep ChiHama
cyibuThUIMaca, orma Q = 1.

Erep cblHamaHbBIH TeK Oip alMKBOTAIBIK MOPIMACH TAJJAHATHIH KarIauaa
(epiTLIreH HBICAHIBI AHBIKTAy HEMECE aJI/IbIH ajla ChIHAMaHBI AaibiHAaMalt TaOuru
CYy CBIHAMaJapbhlH Talgay), OHAAa ChIHAMAZArbl OJIEMEHTTIH  MAacCCaJIbIK,
KOHIIEHTPALUACHIH eey HoTmkecl perinae (3) gopmyna GoiibiHIIa ecenTenreH
MoHJEp KaObLIIaHAIb.

Erep exi amukBOTaNbIK ChIHAMajap TajAaHAThIH OKaFdaiiia, OHAa
ChIHAMAMAFBl JJIEMEHTTIH MAaCCAIbIK KOHICHTPAIMACHIH OJIIIEy HOTHIKECI MBIHA
IapT OPBIHOANATHIH TMapauie)ib aHbIKTAMajiap N = 2 HOTHIKENEPIHIH OpTaia
apu(MeTHKAIBIK MOHI KaObLIIaHa/bL:

Xmax - Xmin < 0; 01 } ¥ omus (4)

MyHaarsl Xy - HapajieNb aHbIKTAMAJIAPIBIH YIIKSH HOTHIKECI, MF/I[MS;

K min - HAPAJIIENb AHBIKTAMAIAPABIH Kl HOTHIKECH, MI/AM

X - mapamiens aHBIKTAMANapABIH OpTama apu(METHKANBIK HOTHIKEC,
Mr/oM’;

T — KalTaNaHy meriHiH MoHi (6-kecte), %.

(4) mwaprTap opbIHIAIMAaraH Ke3[e Mapauieib aHbIKTaMajap HOTHIKEICPiHIH
kKaOpuimanOanbiFein - Tekcepy xoHe [OCT HCO 5725-6 (5-6emim) coiikec
TYINKLUTIKTI HOTH)XKECIH Oenriney omicTepi naiiaaHbuTybl MYMKIH.

13 Omuey HoTHIKEJIEPiH OHIEY
Erep ceiHamanbiH Tek Oip aJMKBOTACHl Tal@HATBIH 0OOJica, OHJA OHBI

naiganayia KapacThIPbLUIATEIH KYKATTapaarbl OJIIey HOTHKECI  MbIHA Typae
kepcetiiemi: X + A, mr/ov’, P = 0,95, MYHIAFBl A - 9IiCTeMe JQJIIIr HiH KOPCSTKIIII:
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ASX )
100
S MOHI 2-KecTeze KeJITIPUITeH.

6-kecte - P = 0,95 ceHimMi BIKTHMAJBI YIIIiH KAHTAJIAHY IEKTEPiHiH MIHAEpi
OueM ayKbIMbl, mr/am®  |Kaiitanany meri (mapajieb aHBIKTAMAIAPABIH €Ki

HITHIKEJIePi APACBIHAAFBI PYKCAT eTLIeTiH

aHBIPMALIBUIBIKTBIH CAJILICTHIPMAJIBI M3HI), 1, %o

Bapuii, Oepunnuii, BaHaauii, kanqMuii, koOanbT, TUTHI, Mapranew, MOaHONEH, KYLISH, HAKEID,
KOPFaCbIH, KYMIC, CTPOHLIHEL, XpOM

0,0001 Gacram 0,001 getiin 39
0,001 bacrar 0,01 netiin Koca. 28
. 0,01 6acram 0,1 gmetiin Koca. 22
0,1 >xorapel 17
Mzic, cenen
0,0005 Gacrarm 0,005 metiin 48
0,005 Gacram 0,05 meitin Koca. 34
0,05 >xorapsl 17
AmoMUHU, TeMip, Kanaiibl, TUTAH
0,02 Gacram 0,1 metiin Koca. 28
0,1 >xorapel 17
Mpipbim
0,005 Gacram 0,05 netiiH Koca. 42
0,05 Gacrar 0,5 feitin Koca. 28
0,5 xoFaper 17

Eckeprne. Kepcerxitrrepain OenrineHreH MoHzepi 1-kectere CoiiKeC OCHI DJIMEHTTIH oJIey
ayKbIMBIHA XKATA/IbL

Erep ChIHAMaHbIH €Kl AJIMKBOTACHI TaJlJaHaTbIH 60.1'[03, OHJIa OHbI naﬁﬂanaﬂyz[a

KapacTHIPbLJIATBIH KY)KaTTap/iaFbl eJIIey HOTHXKECI MbBIHA TYpAe KepceTuiem: X =+
A, mr/am>, P = 0,95, MYHJIaFbl A_ 9/licTeMe JANIriHIH KOPCETKIIMI:

8- X ©)
A=

¥ 100
8- MOHI 2-KECTe/Ie KENTIPiJIreH.

3eprxaHa GepreH KyxkaTTapaa elmey HoTmkeci A,, < A kesinae X + I, Mr/am’,

P = 0,95 nen xepceryre pykcar erinemi, myHaarsl + J; — 3epTxaHaga
OMICTEMEHI ICKe achipy Ke3iHAc OCNTUIEHTeH >KOHE OJIIey HOTHXKeJEePiHiH
TYPaKThUIBIFBIH OaKblIay bl KAMTAMACKI3 €TETIH OJIIICY JJITTHIH MOHI

Eckeprrie. 3eprxaHa OepeTiH Ky>KaTTa eNIiey HITIDKENEPiH KOpCeTy Ke3iH/e MbIHAJIApIbl KOpceTei:

- ©JIIey HOTIDKENEpIH ecelmey YIUIH NaiifianaHbUIaThlH NApajlieNlb aHbIKTaMa HOTIDKeNEpiHiH
CaHblI,

- ©JILIEY HATIDKECIH aHBIKTAy ToCUT (Opramna apudMeTHKAIbIK MOHI HEMECe MeHaH MOHI ).
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14 Onimaijik JKarqanbIHAA AJILIHATBHIH HOTHKeJIepaAiH
Ka0bLIIaFBIIITHIFBIH TEKCEPY

Exi 3eprxanajga anpiHFaH OIpJiK eJIIEMi HOTHIKEJEPIHIH apachbiHIAFbl
alpIPMAIIBIIBIK OHIMUTIK HIETIHEH acnayFa THIC:
| X, s — X o <0.01- X, - R ()

a6
MYHJI@Fbl X, - - OIpIHIII 3ePTXaHa/a AbIHFaH OJILICY HOTHKEC, MI/IM;
X, .- CKIHITI 3ePTXAHATA ATHIHFAH OIITICY HOTHKECH, MI/IM ;
X,, - €Ki 3epTXaHaJarbl OMIEMJCP/IH OpTama apu(METHKAIBIK HOTIDKENEPI,
MI/IM>;
R — eHiMauik meriHig MoHI (7-kecte), %o.

7-xecte. P = 0,95 cenimai pIKTUMAJI YIIiH OHIMILTIK 1Ieri MeH CbIHH
Al PMATIBLILIFBIHBIH MIHAEPI

©unrey ayKbIMbI, MI/am> Onimainik meri ChbIHH aHBIPMAMBLIBIK
(op Typ.i 3epTXanaga (3p TypJi 3epTXaHAA AJIBIHFAH
AJIBIHFAH eKi OipJrik exi oprama pudpmMeTHKANBIK
HOTHIKEJIEP APACHIHAA oJIllIeM HITHIKeJIep APAChIHAA
PYKCAT eTiJieTiH PYKCAT eTiIeTiH
AHBIPMANILLUIBIKTHIH AUBIPMAMBLUILIKTBIH
CAJIBICTBIPMAJIBI MIHi), CANILICTLIPMAJIBI MIHi),
Ry % CD0.955 Y%
Baputii, Oepuiuuii, BAHATHIA, KaAMUH, KOOANBT, INTHIA, MapraHell, MOJIHMOIEH,
KYIUOH, HUKEJIb, KOPFAChIH, KYMIC, CTPOHILIHMH, XPOM
0,0001 6acram 0,001 meiiin 56 48
Koca
0,001 Gacram 0,01 metiin 42 36
Koca
0,01 Gacran 0,1 pmeiiin Koca 34 28
0,1 sxorapsl 28 22
Meic, ceneH
0005 6acramn 0.005 nefiin Koca 70 59
0,005 Gacram 0,05 neitin Koca 48 42
0,05 >xorapbl 28 22
AJFOMMHU#H, TEMip, KaJlaiibl, TATaH
0,02 6acran 0,1 neiiin Koca 42 36
0,1 >xorapsl 28 22
MeIpbiim
D,005 6acran 0,05 neiiin Koca 56 48
0,05 Gacran 0,5 nefiin Koca 39 34
0,5 xkorape! 28 22

Ecxeprmie. Kepcetkiturepnis OenriieHreH MoHZepi 1-kecrere Coikec OCHI 3JIEMEHT YIUIH 6JLey
ayKbIMbIHA JKATA/IBL

Erep exi 3epTXaHaHbIH OpKAWCHICHIHAA MApaUiejb aHbIKTaMaJIapAblH €Ki
HOTWDKEC] aTbIHATHIH JKaFfaiiia, OHIa 3epTxXaHa/ia aJbIHFAH OpTalla apU(METHKAIBIK
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MOHJIED apachIHAAFbl albIpMAIIBUTBIK, (g5 CHIHA alfbIPMALIBUTBIFBIHAH acTiayFa THIC.
(7-xecre):
(X106~ X2.0| € 0,01- X - CDy 5 8

MYH/IBFBI X1 .6 - GIPIHIII 3ePTXaHANA AMBIHFAH OJILlIey HOTHKECL, MI/IM

X 2.0 - SKIHIL 36PTXAHANA AMBIHFAH OJILIEY HOTHIKSCL, MI/IM

X - €Kl 3epTXaHanarbl eMIEMAEPIH OpTama apA(QMETHKATBIK HOTHKETEpI,
M/’

(7) xeHe (8) wiapTTap OPHIHAAY KE3IHAE TYMKUTIKTI OJIIEM PETIHAE OJapIblH
JKAITTEL OPTAIla MOHI HaiaIaHbLTYbl MYMKIH, OHIMAUTK 1reriHig apty kesinge [OCT
HCO 5725-6 (5-Cemim) colikec emiey HOTIDKEICPIHIH KaOBUIIAFBINITHIFRH Oaraiay
omicTepi HakiaaIaHbUTYbl MYMKIH.

15 3eprxananma omicTeMeHi icke achIpy Ke3iHae oJIIey HITHIKeJIEPiHiH
canachblH 0aKbLIay

3epTxaHa/ma oAICTEMEHI iCKe achIPy KE3IHAE NIy HOTHIKEIEPIHIH CanachiH
Gakpuiay:

- JKEKe allbiHFaH OaKbUIay MPOLIEAYPACHIH iICKE achIpy KE3IHIE KaTeirin Oaranay
HETIi3iH/e eJIIey MPOLEyPackiH OMEPATHBTI GakpIay,

- KaWTaJaHFBIIITHIH OPTallia KBaJPATTHIK aybITKYy TYPAKTHUIBIFBIH, 3€PTXaHa
IITJTIK AHBIKTHIKTBIH OpTallla KBAAPATTHIK aybITKY, KATENiriH Oakpuiay HerisiHae
OJIIIeY HOTHKEJIEPIHIH TYPAKThUIBIFBIH OaKbLIay KapacTHIPaIb!.

Onmey HOTIKENEPIHIH TPOMEAYPAckH omeparmBTi Oakpuray K, Oaksumay
HOpMaTHBIMEH O0aKpliay MPOLEAYPACHIHAH JKEKE ANBIHFAH HOTHXKEHI CAJBICTBIPY
apKBUTBl OTKi3UTe. bakpurlayFa apHAJFaH YITUICp TaOWFH JKOHE aFbIHBI CYJIBIH
’KYMBICIITB CBIHAMACHI OOJIBIT TAOBLIAMEI.

Bakplnayra apHanraH IpiKTENreH YATUlep Kelyiemi ojicreMe OOMbIHINA Taljiay
OTKI3Y YIIIiH KKETTI €Ki eCe YIIrire CoMKec KeJTyre THIC.

K, 6axpLiay mpoleypachiHbIH HOTHKEC (9) dhopMyia GoMbIHIIA ecenTeNne. ;

K= X - X-C, )

MYHIGFBI X — JKYMBIC ChIHAMACHIHIAFBI EMEHTTIH MAacCATbIK KOHLEHTPASCHIH
Gaxsay emmuey Hotmkeniepi (11 kapay), Mr/av’;

X - KocTackl ORI ChIHAMATAFHT MACCATHIK KOHLIEHTPALIMACHH OaKpLIay eriey
nomwxenepi (11 xapay), M/m;

C,,— AHBIKTATATBIH WIEMEHTTIH KOCY IIAMACHL, MI/IIM .

Kocra mamacel GacTanksl ChIHAMAAAFbl IEMEHTTIH KypambiHan 50 % Gacran
150 % meitin kypayra thic. Kocra kenemi ceiHama keneMiHiH 5 % acmayra Tuic.
Bacrankpr ceiHamagarsr d7EMEHTTIH MOJIIIEP] OJIIIey ayKEIMBIHEIH TOMEHT IIeTiHeH
KeM 0oJica, OHIa KOCHA Iamachl ©JIIIey ayKbIMBIHBIH TOMEHTI IneriHeH 2 — 3 ece
apTyFa THiC.

Kocna mamacki (C,, mr/am’) (10) dopMysta GoifbiHITa ecenTene:

Co=Co Vo/V (10

My#nnaarst
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Cy — KOCHaHBl €HIi3y YIIH NaiJaJaHbUIaThiH CTAHJAPTTHIK  YJIrigeri
3NMEMEHTTIH MACCATBIK KOHIIEHTPAIMACH (ATTECTATTAIIFAH KOCTIA), MI/IM ;

V( — KOCTIa peTiH/ie eHri3iireH CTAaHJApTTHIK YITIHIH KoJieMi (aTTecTaTTainral
Kocrma), oM’

V — chlHAMa KeJeMi, CM".

K, 6akprmay Hopmatusi (11) dopmyia GoiieiHIIa ecenTene:

Ky = (0, P +(A, ) Q)

MYHIaFbl Ay x KoHE AH,X‘ - JKYMBIC CBIHAMAaChIHJIaFbl JKOHE KOCTIANbI ChIHAMAIAFbI
JIEMEHTTIH KypaMbIHA COMKEC KEJIETIH OMICTEMEHI iCKe achpy KE3iHIE 3epTxaHana
Gemrutenren (P = 0,95 BIKTUMAIABIFBL YOIIH OJIIEMHIH a0COMIOTTIK KATENTIHIH
1IeKApAIAPbI) OJTIIIeY HATHKENEPIHiH KOPCETKII, MI/aM’.

Erep 3eprxaHaja CaibiCTBIpMaibl Karemk (J,,koHe & ) LIeKapachl

Genrinenren Gonca, oHma A, xaoHe A _, momnjepi (12) sxone (13) dopmynanapsl

nx’
OOMBIHINIA eCenTeNe/Ii:

. /4

Ay =001'8,,-X; A ,=001-5 ,-X a2)

Bakputay MpoOIELypachiHBIH — camachl  OIAPTTapAsl  OPBIHAAY KEe3iHAe
KaHAFaTTaHIBIPAPJIBIK JCTI TAHBLIAIb.

K <K,
(13)

Erep (13) TeHci3miri OpeIHZaIMaca, OHAAa Oakpliay MPOLEAYPAchl
Kalfranasaasl. OCHl IIapT KaiiTa OpBIHAAIMAFaH KargaiJa KaHaraTchl3 HOTHIKEre
OKeNIeTiH cebenrep aHpIKTaTagsl KSHE OJIapAbl JKOK  OOMBIHINA Iapanap
KaOBbLITaHABI.

OnmmeMaepai  OpbIHAAY MPOLEAYPAChIH OPBIHAAY/bl OaKbuidy KE3eHILIri,
COHAAlM-aK OPBHIHAAIATHIH OJIIIEM HOTIKEJICPIHIH TYPAKTHUIBIFBIH OaKblIay IbIH
iCKe aCHIPBUIATHIH MPOICAypanapbl 3epTXaHaHHH cama OoifsiHmA HyCcKaynaa
peTIaMeHTTeN .
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A KOCBIMIIACHI
(axnapammuix)

Omemaepai OpbIHAAYFA APHAIFAH XUMHSLIBIK bIABICTHI JAHBIHAAY

OmuemMzaepai OpbIHAAY KE3iHIE MbIHA epexenepal OacIIbUIbIKKA ala OTBHIPHIIL,
XAMWUSUTBIK, BIZIBIC TA3QTBIFBIH MYKHSAT CaKTay KepeK. XHUMISUIBIK bIOBICThL JKYY YIIIH
KOHIICHTPAIVSUTAHFAH a30T HEMECE KYKIPT KHIMIKbUIBH madipananyra Gonagsl. JKyy
YUIH COfia, CUTTIHIH OapsibiK TYPJEPiH, CUHTETUKAIBIK XYY KYPalIapbIHBIH OapieiK
TYPJIEPIH, XPOM KOCTIANAPbIH MalIaIAHYFa THIAbIM CAITBIHAIBI.

blapicThl CY OTKI3TIII CyMEH IBIH ajia XKyajbl, COJAH COH OFAaH a30T HeMece
KYKIDT KBIIKBUIBIHBIH Y2 KOJIEMIH KysIbl JKOHE OHBIH OapJibIK iIlKi OSTIH MYKHST
Kyampl, CONaH KeHIH apHaibl BIOBICKA Kyimpl. AJMYpPT Topi3ai Kypal KeMeriMeH
TaMIIyBIPMEH OENrifieH JKOFapbl KBIIIKBIJIMEH TONTHIPA/IbI. DITBICTH TazapThUIFaH
CYMEH I[aiiFaHb COH (KEMIHE 5 PET) OHBI €Ki PET Ta3apThUIFaH CyMEH 2-3 PeT MAIBL.

OpOip epiTiHAI YITH TaaAayasl OTKI3y Ke3iHAe ©3iHiH TaMOTyBIPhIH
maiinanany kepek. Kyrel epitinmici Ta3a, Kyprak CTaKaHFa KYHbUIA/Ibl XKOHE OJaH
€pITIHAI TAMIIYBIPFa KyHbLTaas!l. Jlactayapl OomasipMay YIUiH €piTiHAIHIH GapibiK
KeIIeMIHE TaMIIyEIPIbI KYKTeyTre 6OIMaib!.

OpOip 3IEMEHT ePITIHAUTEPiH AaMbIHAAY YILIH BIABICTHIH JKEKE JKHUBIHTHIKTAPHI
GOITyBI YCHIHBLIAIbI.
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b kochiMmacer
(axnapammeix)

CpIHAaMaAaFbl OPraHUKAJIbIK 3aTTapabl 6Te KOFAPbI
MHHepaJaay daiciMex 0y3y

OpraHuKajblK 3aTTapablH Oy3ysl [3] OOMBIHIIA KOFAPBI JKHUTIKTI TICIIKS
KOMBUIATEIH HYCKAyFa Colikec oTKisineni. Kememi 50 cM® CHIHAMAHBI CHIHAMAHEI
JafiblHIayFa apHAJFaH KOHTEMHepre Kosapl. blapipayiblH THICTI aJTOPHUTMIH
TaHIAUTBL.

CpiHaMaHBIH OyJTaHyBl ©T€ OKOFaphl JKWUTIKTI MHHEpaTM3aropia  SKoHe
KOHIIEHTPAIMSUTAHFAH a30T KBIIIKBUIBIH JKOHE CYTeK TOTHIFBIH KOCKAHHAH KeHiH, 15
MUH IM1HAS KBICEIM iITHAE OPraHWKAIBIK 3aTTapablH Oy3sutysl Gomamst. OckimaH
KeliH KOHTeWHep Il alMaif, apTHIK KBITTKBUTAAPIBH OyIaHybl OTKI3e .

AJIbIHFaH a30T KbIUIKBULIBI EPITIHAI CHIABIMIBIIBIFRL 50 CM® OJIIErill KyThEa
Merepiien KyfblnaJpl *oHe Oenrire NeiiH eKi PeT Ta3apThUFaH (MOHCHI3/AHFaH)
CyMEH CYMBLTTa b

Boc cerHamaHbl faibiHAQY VIOIH ChIHAMAHBI JABIHAAY YIOIH KOHTEHHEpre
BIABIPAY KE3IHAE MaiiaaHbLIATBIH PEAreHTTEPIIH COJI KOJIeMI KYHbUIAIbl KOHE
omapmelH  Oymamyel  erTkizineni. OCBH  epITIHOIACH KeiiH KOHTEHHEpICcH
CHIABIMABLIBIFE 50 CM° OJIIIETII KYTHIFA €Ki PeT Ta3apThUIFaH (HOHCHI3IAHFAH) CyMEH
TachIMAIAHAMBL.
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B xochIMIachl
(mindemmi)

MpIpBIIIKA APHAJIFAH TPAAYHPJIey CHIIATTAMACBIH KYPY Taciiaepi
(213,9 HM TOJIKBIHBIHBIH KYMBIC Y3LIHABIFBI)

MEIPHIIIKA apHAIFaH IPaiyMpiiey CMIAaTTaAMAchlH Kypy kesinze (2139 mm
TOJIKBIHBIHBIH SKYMBIC Y3BIHIBIFEI) €Ki PET Ta3apThUFaH (MOHCHI3/IaHFaH) Cy TA3aIIBIFBI
skoHe 5.4.1 GOMBIHING a30T KBIUKBUIB ePITIHAICIHE GalilaHbICThI TOCUIAEPAIH TOMEH/IE
cHIaTTadraHapasly, OIpiH  OacIIbUTHIKKA amagpl. Erep eki per  Tas3apTbUFaH
(HOHCHI3NAHFAH) Cy Ta3aIBIFbI JkaHe 5.4.1 GOMBIHIIA a30T KBIIIKBUIEL €PITIHAICI Camnackl
1 MKr/aM’ MaccasbiK KOHIEHTPAIHACH MBIPHIIIGIHBIH TPayHpIey epiTiHliciHe YIiH
10.5 TtananrapeiHa Colikec KeneTiH Oonca, OHZA OCHl Tpanywpiey epiTiHAICIH
naiinananymen 8.6 GoibiHIA rpamyupiey otkizimeni. Erep 5.4.1 GofpiHmma exi pet
Ta3apPTHUTFaH (MOHCBI3AHFAH) CY TA3aJIbIFbl MKOHE a30T KBILUIKbLIbI €pITIH/ICI carackl 1
MKI/IM® MacCaIBIK KOHIICHTPALMSCH MBIPHITIBIHEIH IPayHpley epiTiHIiciHe ymiiH
10.5 TajamrapeiHa Colikec KenMelTiH Oosica, oHma 10 MKT/ZIM”  MBIPBIIITHIH
rpagyupiey epiTIHAICI YIIiH OHBIH COHKECTIrl TeKCEPLTEl, 103aIaHaTEH KeTeMi 5
MM’ KypayFa THic. BakslIayIbIH OH IIEIIiMi Ke3iHae MBIHA HYCKANAD YChIHbLIAIbI:

- MaccanblK KOHIEHTpamwsickl 10 Mkr/mm® Meipsimr (5.4.11)  epitingicin
naianany — apKbibl 10.6 TapmarblHIA KOPCETUITeH TIpomeaypa OoWBIHIIA
rpagyupieym oTKi3y; Gyl perTe A03aNaHaTHIH epiTiHmiHiH keneMi 2; 4; 8 MM’
Kypaitzs! (affHEIManb! kesiemi 0,5-10 MM’ GONTaThIH MAKPO JI03aTOP KaKeT);

- OipHemie rpagyupaey epiﬁﬂ,ainepiH JAWBIHIAY, MBICAIBI, MAaCCATHIK
KOHIIEHTpatusacs! 5; 10; 20 MKr/iM® MBIpHITI oHe dpOip rpajyuprney EPITIHICIHIH
6ip >kKoHE COJT KOJIEMiH (5 MM’) €HTi3y (MBICAITBL, ABTOCEMITIEPI] NAlinanany apKLThD),

5.4.1 ColibIHIIA €Ki peT Ta3apThUFaH (MOHCHI3IAHFAH) Cy TA3ATHIFEI JKOHE A30T
KBIIIKBITH! €PITIH/IICI CanachiH OaKbLIAY/IBIH TEPIC HOTHIKECI KE3IHE MaiIa/IaHbUIAThIH
BIZIBIC Ta3aJIbIFbIHA EPEKILe KOHI ay1apa OTBIPHIIL, JACTAHy KO3iH JKOI0 KEepek.
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CT PK 2318-2013
IMpemucaoBue

1 PABPABOTAH W BHECEH PecrnyOmmkaHCKHM —TroCyJapCTBEHHBIM
npempusatieM «Kazaxcranckuit mucTHTYT Merponoruu» M QOO «JIromake-
MapkeTuH», T'. Cankr-IleTepOypr

2 VIBEPXKJIEH MU BBEJEH B JENCTBHUE IIpukazom Kowmurera
TEXHAYECKOTO PETYJIMPOBAHMS H METPOJIOTUH MUHICTEPCTBA HHIYCTPHU U HOBBIX
TexHoyoruit Pecnybnrku Kazaxcran ot 28 asrycra 2013 roga Ne 460-ox

3 Hactosmmmit cranmapt paspabortan Ha ocHOBe M 01-46-2008 «Metomuka
BBITIOJTHCHUS U3MEPEHUI MAcCOBOI KOHLIEHTPALMK AFOMHUHUS, Gapus, Oepruus,
BaHaIMsA, Kelle3a, KaaMHs, KoOampTa, ITUTHS, MapraHia, MEIH, MOJMOJCHa,
MEBIOIbAKA, HUKETS, 0JI0Ba, CBHHIIA, CElIeHa, cepebpa, CTPOHIMNA, TUTAHA, XPOMa,
OHUHKA B Mpo0ax MPUPOAHBIX M CTOYHBIX BOJ METOJOM aTOMHO-aGCOpOIMOHHON
CIIEKTPOCKONKM C MCIIOJIb30BAHHMEM ATOMHO-a0COPOMUOHHOTO CIIEKTPOMETPA C
anexTporepMuueckoid atommszammedn «MI'A - 915y, paspaboranHoii OOO
«JIromakc-Mapketunry (r. Cankr-IlerepOypr, Poccniickas ®eneparis)

4 CPOK ITEPBOM ITPOBEPKH 2018 rox
HNEPUOJUYHOCTD IIPOBEPKHA 5 Jer

5 BBEJEH BIIEPBBIE

Hugpopmayuss 06 usmeHeHUusIx K HACMosuemy CmAanoapmy NyOnuxyemcs 6
edcec00H0  uszoasaemom  ykazamene — «Hopumamuenvie — OOKyMeHmMul  nO
CMAHOapMU3AYULY, a MeKCM USMEHEHUT — 6 eNCeMECSUHbIX UHPOPMAYUOHHBIX
yrasamensix « Hayuonanvnvie cmanoapmuty. B cnyyae nepecmompa (ommenvt) unu
3AMEHbl  HACMOAWe20 CMAHOapma coomeemcmeyiowas ungopmayus 6yoem
onybnukosana 8 ungopmayuornom yxazamene « Hayuonanvnvie cmanoapmer »

Hacrosumit crammapr He MoXeT OBTh TOTHOCTBIO TUIM YaCTHYHO
BOCIIPOU3BEAEH, THPAXKUPOBAH M PACIPOCTPAHEH B KauecTBe O(UIMAIBHOTO
u3gaHus 6e3 paszpemieHus Komurera TEXHHYECKOTO PEryIMPOBAHHSA U METPOJIOTHH
MpunncTEepCTBa HHIYCTPHH M HOBBIX TeXHONOTHH Pecrryommku Kaszaxcran
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HAIIMOHAJIBHBIN CTAHJIAPT PECIIYBJIMKU KA3BAXCTAH

BOJIA

Orlpe)le.ne}me COACPKAHUSA IJIEMECHTOB aTOMHO-aGCOPGHI/IOHHBIM METOAOM C

ITEKTPOTEPMIUECKOH aTOMHU3AIHeii

1 ObaacTh MpUMeHEHHUSI

Jlara sBenenns 2014-07-01

Hacroamuii cTangapT ycTaHaBJIMBAaeT METOAUKY BBHITTOJHEHUS H3MEPEHHMI
(MBH) maccoBoii KOHIIEHTPALMY aTIFOMHHUS, Gapusi, GEpUILTHS, BAHAINS, KENe3a,
KaaMua, kobanbTa, JUTHS, MapraHiia, MEOH, MOJHOICHA, MBIMIbAKA, HHUKEI,
OJIOBA, CBUHIIA, CEJIeHa, cepeOpa, CTPOHIINA, THTAHA, XpOMa, MAHKA, HE3aBUCHMO
OT HMX BAJIEHTHOTO COCTOSHHUA B Tpo0ax NPHPOAHBIX M CTOYHBIX BOJ C
HCIOJb30BAHUEM aTOMHO-a0COPOLMOHHOTO CIIEKTPOMETPA € IEKTPOTEPMHUYECKON

aTOMHU3aITHEH.
Hacrosmmwit

CTaHAapT

npeaHa3HAYeH

JULA

ONpPEACIICHAS  MacCCOBOM

KOHIIEHTPAIlMK PAcTBOPEHHBIX (opM u/unu cymmbl (opM (pacTBOpEeHHBIX H

B3BCIIICHHEIX,

BaJIOBOT'O COZ[Cp)KaHI/ISI) HUAKCTICPCUNCIICHHBIX

3JICMCHTOB B

3aBHCHMOCTH OT cmocoba mpobonmoaroToBkd. JluMama3oH H3MepAeMBIX 3HAYEHWH

MacCOBOM KOHIICHTPAIIMHK 3JIEMEHTOB npuBeeH B Tabnuie 1.

Ta6muma 1 - luana3on u3MepeHUil MacCoBoii KOHLIEHTPaLHH
3JIEMEHTOB B MP00ax BOIbI C yUeTOM pa3daBiieHHs

JJieMeHT Jluanason u3mMepenuii, mr/am’
AmomMuHul ot 0,02 mo 10 BxmOU.
Bapwuit ot 0,025 no 8 BkFOU.
Bepunnmnii ot 0,0001 mo 0,005 Brimou.
Banauii ot 0,01 no 1 BxirOu.
Kenezo (372 um) ot 0,05 no 10 Bkmou.
Kaamuit o1 0,0001 mo 0,02 BKITIOU.
KobGanet ot 0,0005 no 10 pxmou.
Jlutuit ot 0,001 mo 0,3 BKTIOY.
Mapranen ot 0,002 no 1 BKIFOU.
Menn ot 0,0005 no 1 Bxmo4.
MonubaeH o1 0,001 o 0,4 BKmou.
Mplmbsk ot 0,005 mo 1 BimOU.
Huxkenn ot 0,005 mo 1 BKIFOU.
QOmoBo ot 0,02 mo 0,2 Bximrou.
H30anue oguyuanvroe
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Ta6muua 1 (npodoaicenue)

JeMeHT JInanazoHn u3MepeHwuii, mr/an
Caunen ot 0,002 mo 1 BrIFOU.
CerneH ot 0,002 mo 1 BkIrOU.
Cepebpo 0t 0,005 mo 1 Brimou.
CrpoHimii 01 0,001 mo 1 BKIFOU.
Twran ot 0,02 mo 1 BKJTIOU.
Xpom ot 0,005 o 1 BKIrOU.
uak (213,9 5M) ot 0,005 mo 1 BKyHOY.
Huak (307,6 HM) ot 0,1 o 10 BkyrOU.

3
Munepasu3anus npol He A0KHA MPEBBIaTh 5 I/aM.
2 HopMaTHBHbBIE CCBLIKH

Jlis OpUMEHEHHMs HACTOAIIEro CTaHAapTa HEOOXOIMMBI — CIIEAYIOLIHe
CCHUTOYHBIE HOPMATHBHBIC JOKYMEHTHI:

CT PK 2.1-2009 TocymapcTBeHHas cucreMa OOECIEUeHHUA EIUHCTBA
m3mepenuii PecriyOnuku Kazaxcran. TepMUHBI 1 OTIpeIETEHUS.

CT PK 24-2007 TocymapcTBeHHas cuUCTeMa OOCCIICUCHHUA ESIOMHCTBA
n3mepennii Pecybnuku Kazaxcran. [loBepka cpencts m3Meperuii. OpraHu3auus
U TIOPAAOK TTPOBEICHHUS.

CT PK 2.21-2007 TocynmapcTBeHHas cucTeMa oOOeECIE€UeHHA €IUHCTBA
n3Mmepenndt Pecmybnukw Kasaxcran. Ilopsaoxk mpoBeAeHUS HUCHBITAaHUH U
YTBEP/KACHUSA THIIA CPEICTB U3MEPEHHIA.

CT PK 2.30-2007 TocymapcTBeHHas cHcTeMa OOECIEYCHHA €OUHCTBA
u3mepenuit PecniyOnmuku Kasaxcran. Ilopsmok mpoBemeHWs METpOIOTHUECKOM
aTTeCTAlUK CPEJICTB H3IMEPECHMIA.

CT PK 2.79-2004 TocymapctBeHHass cucteMa OO€CIEYCHHA €IUHCTBA
mmepernii Pecrybmmkm Kaszaxcran. CranmapTabie 00pa3mbl cOCTaBa M CBOICTB
BEIIECTB W MAaTepHaNioB 3apy0OekHoro BeITycka. [lopamok Jomycka K
npuMeHeHn0. OCHOBHBIE OJIOXKCHUS.

CT PKTOCT P 51592-2003 Boaa. O6mue tpeGosanus k 0T00py mpo0d.

I'OCT 1770-74 Tlocyna mepnas naboparopHas crekiaHHas. L{mraHAps,
MEH3YPKH, KOJIOBI, MpoOupku. TexHuyeckue ycnopusi.

T'OCT 4204-77 Peaktuesl. Kucnorta cepras. TexHAUeCKHEe YCIOBHS.

I'OCT 4461-77 PeaktuBsl. Kncnora azotaas. TexHUIEeCKHE YCIOBHS.

I'OCT UCO 5725-6-2003 TouHOCTH (MPABAIBHOCTH M MPEIM3HOHHOCTH)
METOMOB U PE3YJIbTATOB N3MEPEHHIA.

T'OCT 11125-84 Kucnota a3oTHas 0co00# YHCTOTHL. TeXHUYECKHE YCIOBHUA.

I'OCT 14261-77 Kucnota consinast 0co60#t uucToTh. TEXHHUECKHUE YCIOBHUA.

I'OCT  14919-83  OnexTporuuThl,  ACKTPOIUTUTKA ¥ JKapOYHbIE
snexTpoikacbsl 6pToBbIe. OOIINe TEXHHYESCKUAE YCIOBHUS.

2
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I'OCT 25336-82 Ilocyma u obopynoBaHue IabOpPaTOPHBIE CTEKIISAHHBIE.
THITEI, OCHOBHBIC TAPAMETPHI U PA3MEPHI.

TI'OCT 29169-91 Tlocyma mabGoparopHast cCTekiisHHAs. [IMmETKW ¢ OHOM
OTMETKOH.

IoCT 29227-91 Ilocyma naGopatopHas  crekisHHasd.  [lunmerku
rpagyuposanseie. OOmpe TpeboBaHus.

TI'OCT 12.0.004-90 Cucrema cranmaptoB Oe3omacHocTu Tpyaa. Opranmsarms
o0yuenus Oe3omnacHocTH Tpyia. OOIHe MOIOKEHHS.

I'OCT 12.1.004-91 Cucrema cranmaptoB Oe3omacHocTd Tpyaa. Ilokaphas
6e3omacHocTh. O6mme TpeGoBaHms.

I'OCT 12.1.005-88 Cucrema craHmapToB Oe3omacHOCTH Tpyda. OOmmme
CaHWUTAPHO-TUTHCHAYECKHE TPSOOBAHHUS K BO3AYXY paboueii 30HbI.

I'OCT 12.1.007-76 Cucrema craHmapToB 0e30MacHOCTH Tpyda. BpemHbie
BemecTsa. Kimaccudukarms n obmme TpeGOBaHUA.

I'OCT 12.1.019-79 Cucrema ctaHgapToB  0€30MacHOCTH  TpYyJAa.
OnekrpobesonacHocts. O0IKE TpeOOBAHNSI U HOMEHKJIATYpa BUIOB.

TI'OCT 12.4.009-83 Cucrema cranmaptoB Ge3omacHOCTH Tpyaa. lloxkapHas
TEXHUKA JUTS 3aIMUTH 00beKTOB. OCHOBHBIE BHIIBI.

I'OCT 17.1.5.05-85 Oxpana npupomsi. ['mapocdepa. Obmue TpeboBanms K
0T60py IpoO MOBEPXHOCTHBIX M MOPCKUX BOJ, JIbJa H aTMOC(EPHBIX OCATKOB.

MNPUMEYAHUE IIpu mons30BaHHH HACTOSIIUM CTaHAAPTOM LieJIECOOOpa3HO NPOBEPUTH
neficTBHE CCBUIOYHBIX CTAHZAPTOB H KIACCH(PHKATOPOB IO €XErONHO H3IAaBacMOMY
nHbopMarmoHHoMy  ykasarento «HopmaTuBHBIE HOKYMEHTHI IO CTaHAAPTH3ALUN» 11O
COCTOSIHAIO Ha TeKymMH TOI M COOTBETCTBYIOIUHM  €XEMECAYHO  H3/aBacMbIM
UH(QOPMALIMOHHBIM yKa3aTelsdM, ONyONHKOBaHHBIM B TeKylleM rogy Ecau ccbUiouHBIH
JOKYMEHT 3aMeHEeH (M3MEeHEeH), TO NpH MOJIb30BAHMH HACTOSIIUM CTaHAAPTOM ClERyeT
PYKOBOJICTBOBAaTBCSL 3aMCHEHHBIM (HM3MEHEHHBIM) TOKYMeHTOM. ECiH CCBUIOYHBIA ROKYyMEHT
oTMeHeH 6e3 3aMeHBI, TO IOJNOKEHHE, B KOTOPOM [JaHA CChUIKA HA HETo, MPHUMEHSETCA B YacTH,
HE 3aTParuBaroIIeH 3Ty CChUIKY.

3 Tepmunbl u onpeaesIeHusT

B HacTodinemM cTaHaapTe NpUMEHSIOTCA TEPMUHBI B cOOTBeTCTBUH ¢ [1] 1 CT
PK2.1.

4 IIpunyrcanAbIe XapaKTEPHCTHKH MOTPELIHOCTH H e COCTABJISIIONIAX

Hacrosmmii cranmapt obecrieunBaeT MOMyUYEHHUE PE3YIIBTaTOB U3MEPEHUH C
TIOTPEIIHOCTHIO, HE MPEBBIIIAIONICH 3HAUEHHH, MPHUBEACHHBIX B Tabmuie 2.

3HayeHHs MOKAa3aTeNsd TOYHOCTH METOIUKH HCTIONB3YIOT TPH:

- oopMITCHHH PE3YIIHTATOB H3MCPEHHUH, BB JaBaeMBIX JJabopaTopueii;

- OLICHKE KaueCcTBa MPOBEICHAS UCTIBITaHui B 1abopaTopuu;
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- OIICHKE BO3MOKHOCTH HCIIOJIB30BAHUS PE3YJIbTATOB HM3MEPEHHM IpH
peanu3ali METOANKY BHITIOJIHEHN S U3MEPEHUH B KOHKPETHOH 1a00paTopHy.

Taﬁmma 2 — 3HaveHus MOKa3aTeJs MNOBTOPAEMOCTH, BOCITIPOU3ZBOAUMOCTH U
TOYHOCTH

JlManasoH u3MepeHuii, Mr/aM o, +5 +5-

o
% L % % X %
bapuii, 6epunnuii, Bananuii, KaAMUH, KOOAIBT, TMTHH, MAPTaHEL, MOJIMOIEH,
MBIIITBSIK, HUKEJIh, CBUHEIL, CepeOpo, CTPOHITHH, XpOM

Ot 0,0001 mo 0,001 BKIFOUUTEIHHO 14 20 40 34
Csprme 0,001 g0 0,01 BKIIOYMUTETEHO 10 15 30 26
Csprmie 0,01 mo 0,1 BKTIIOUNTENBHO 8 12 24 20
Csprme 0,1 6 10 20 16
Menp, cencH
Ot 0,0005 1o 0,005 BKIFOUHTEIBHO 17 25 50 42
Cerinie 0,005 mo 0,05 BKIIIOYHTETBEHO 12 17 34 30
Cssimre 0,05 6 10 20 16
AJIFOMMHUI, JKeJ1e30, 0JI0BO, TUTAH
Ot 0,02 no 0,1 BKIIOUHTENTBHO 10 15 30 26
Ceaie 0,1 6 10 20 16
Tluak
Ot 0,005 mo 0,05 BKIIOUHTEIHHO 15 20 40 34
Csprmmie 0,05 1o 0,5 BKIIOUHTEITHHO 10 14 28 24
Csprmme 0,5 6 10 20 16

TTPUMEYAHME 1 YcraHOoBJIEeHHbIE 3HAYEHHS [TOKA3aTENIe OTHOCSITCS K THANIA30HY
W3MEPEeHuit s JaHHOTO 3J1eMeHTa B coorercTBum ¢ Tabnuueit 1.

MNPUMEYAHMHE 2 o, - nokas3aTenb MOBTOPSIEMOCTH (OTHOCHTEIbHOE 3HAUYEHHE CPEIHETO
KBaJPaTHYECKOIO OTKJOHEHHS IMOBTOPSEMOCTH), O, - [OKa3aTellb BOCIPOM3BOJMMOCTH
(oTHOCHTENIPHOE 3HAUEHHE CPEHEro KBAJAPATHYECKOTO OTKJIOHEHHS BOCIPOM3BOJIMOCTH),
+J5 — mokasaTeNb TOYHOCTH (TPAHMIBI OTHOCHUTENBHOH MOTrpPEeNIHOCTH HPH BEPOSTHOCTH
P=0,95 u n=1 pe3ynbraTe MapajuIeNbHBIX OINpENEICHHIA), ié}( — TIOKa3aTesib TOYHOCTH
(TpaHMLBI OTHOCUTEBHON MOTpemHOCTH Mpu BepostHoctH P=0,95 u n=2 pesynbraTax
MapaJUIeNIbHBIX OTpeeNIeHHI).

5 CpencTtBa m3MepeHMii, BCIOMOTraTeJIbHbIE YCTPOHCTBA, PeaKTHBbI H
MaTepHaJIb

5.1 CpenctBa usmepeHmii

CnektpoMeTp  aTOMHO-a0COpPOIMOHHBIN, HanmpuMep, C  JWANa30HOM
w3Mmepenuii ot 190 um mo 400 HM.

Kon6sr Mmepusie 2-25-2, 2-50-2, 2-100-2, 2-25-2, 2-500-2 no TOCT 1770,

[MuneTku rpagyupoBaHHBIe 2-TO KJIACCA TOYHOCTH BMeCTHMOCTRIO 1; 2; 5; 10
cm® o TOCT 29227,
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TluneTkn ¢ OOHOM OTMETKOH 2-r0 KJIacca TOYHOCTA BMECTHMOCTBIO

5:10 cm’ o TOCT 29169,

[[IMHAPEL MepHbIe 2-TO KJIacca TOYHOCTH BMecTHMOCThIO 50; 100 cm® mo

TOCT 1770;

Jlo3aTop NUMeTOUHbIi OJHOKAHAJIBHBIN nepeMeHHoro oobema 5 — 50 MM® HITH
10 — 100 Mm°, morpewHOCTH H3MEpeHHit 06BeMa He Goiee + 2 %,

Jlo3aTop mumeTOUHbIH OJHOKAHAIBHBIN IIepeMeHHoro oowema 0,5 — 10 MM,
IOTPEIHOCT H3MepeHHit 0Gbema He Gonee + 2.5 % MM,

l'ocynapcTBeHHBIE  CTaHIAPTHBIE

oopasupt  (I'CO) cocraBa pacTtBOpa

OIpeaesieMbIX HOHOB (TIOTPEIIHOCTD aTTECTOBAHHOTO 3Ha4YeHUs + 1 %):

amomunns (1 mr/em’) o T'CO 7269-96;
Gapus (1 Mr/cm’) o I'CO 7107-94;
6epwums (0,1 mr/em’) o T'CO 7759-2000;
sanaaus (1 mr/cm’) mo I'CO 7267-96;,
xenesa (1 Mr/em’) mo I'CO 7254-96;
kaamus (1 Mr/em’) o I'CO 7472-98,;
ko6anbTa (1 Mr/em’) 1Mo I'CO 7268-96;
marws (1 Mr/em’) mo I'CO 7780-2000;
mapranna (1 Mr/em’) mo I'CO 7266-96;
men (1 mr/em’) mo I'CO 7255-96;

momuGena (0,1 mr/em’) o
mbiubsika (0,1 Mr/cn’) o

T'CO 7768-2000:
I'CO 7264-96-96;

rukers (1 mr/em’) mo I'CO 8001-93;
omoBa (1 mMr/cm’) mo I'CO 7238-96;
cunma (1 Mr/em’) mo I'CO 7252-96;
cenena (1 mr/cm’) 1o 'CO 7340-96;
cepebpa (1 mr/em’) mo I"CO 7782-2000;
crpornus (1 Mr/em’) mo I'CO 7145-95;
turasa (1 Mr/cm’) mo 'CO 7205-95;
xpoma (1 mr/em’) mo I'CO 8035-94;
mweka (1 Mr/em’) mo ['CO 7256-96.

IIPUMEYAHUE 1 [loryckaeTcss MCIONB30BAHHE APYTHX THUIIOB CPEACTB M3MEPEHHH U

CTaHmApTHBIX  OOpasloB ¢

AHAJIOTHYHBIMHA

Ui JyqdIIuMu METPOJIOTUICCKUMHA

xapakTepucTukaMu. Mcnone3yeMele CpPeACTBa M3MEPEHUN MOMJIEKAT UCHBITAHUSM C LEJbIO
yrBepxkaenuss tuna B coorBercTBuM ¢ CT PK 2.21 umm Merponorm4eckoil aTTecTaAlH B
cootBerctBun ¢ CT PK 2.30, perucrpaiuu B peecTpe rocyapCTBEHHOI cUCTeMbl o0ecrieueHu st
enuHCcTBa u3Mmepenuii Pecnyommku Kasaxcran u nosepke B coorsercteuu ¢ CT PK 2.4

I[TPUMEYAHUE 2 I'CO 3apyOesKHbIX CTPaH JOJKHBI ObITh AOMYIEHbI K MPUMEHEHHIO HA
Teppuropun PecryOnuku Kazaxcran B coorsercreuu ¢ CT PK 2.79.

5.2 BeciomoraTesibHbIE YCTPOHCTBA U MaTePHAJIBI
YcraHoBKa A1 JEMOHU30BAHHON BOJIbI MITHM OUAMCTUILIATOD MM NPUOOp st
TICPETOHKH AU CTAJLTHPOBAHHOM BOIBI (KBAPLIEBBIA MIIA CTEKIISTHHBIH).
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CrakaHel 1abOpaTOpHBIE TEPMOCTONKHE BMecTuMocThio 100 cv® Mo
I'OCT 25336,

KonbsI KOHMYECKHME TepMOCTOWKMe BMecTHMocThio 1000 oM’  mo
I'OCT 25336,

OnextporuuTka ObitoBast mo 'OCT 14919;

Boponku nadoparopusie no ['OCT 25336,

OunpTpa 00€330ICHHBIC «CHHSS JICHTAY,

OuTeTpE MeMOpaHHbIe, pazMepoM mop 0,45 MM,

bymara nnukaropHas yHuBepcaibHasd,

ITopanok NOATOTOBKM XUMHYECKOM TOCYABI Uil BBIMOJHEHUA W3MEPEHHIH
npuBeeH B [Ipunoxkenun A.

5.3 PeakTHBBI

Boma GmmicTHIHpOBaHHAS MITH ICMOHU30BAHHAS.
Kwcmora azoTnast,

Kucnora azorHas, oc.u. mo T'OCT 11125;
Bonopona nepexucs (30 %), oc.u.;

Kwucmora azotHad, x.u. mo TOCT 4461,

Kucnora cepras, x.u. mo TOCT 4204,

Kucnora comsrast, oc.u. mo 'OCT 14261,

Hutpar namnagns;

Hutpar maraus.

ITPUMEYAHHUE JlonyckaeTcst UCIOIb30BAHUE XUMUHYECKUX PEAKTHBOB, M3rOTOBJIEHHBIX
0 APYroii HOPMATHBHO-TEXHUYECKOH TOKYMEHTALMHU ¢ KBATH(pHUKALIEH He HUKE YKa3aHHOM.

5.4 TlpuroToBeHHe pacTBOPOB

Bce pacTBOpEI TOTOBAT Ha OHIMCTHIUTHPOBAHHOM (ZCHOHM30BAHHOM) BOXE.
ITpoBepky kauecTBa BOABI TpoBoaAT 1o 10.5.

5.4.1 PactBop a30THO# KHCIOTEL, 00BeMHast A0 3 %

B MepHyoo konby momemaior 300-400 cm’ OV CTHIITHPOBAHHOH
(IeMOHM30BAHHOM) BOMEI, OCTOPOXKHO, MPH TEPEMENIMBAHAN BIMBAIOT 30 CM
KOHIICHTPHPOBAHHOM a30THOM KHCITOTH KBANA(HKAIHE 0C.4 10BoasT 10 1000 cm’
OMANCTUINIMPOBAHHON BOMOHM W mepeMemmBarOT. CpOK XpPaHEHHS B COCYIE H3
MONMMATHJICHA, TIOJTATIPOIIHICHA WK (TOpPOIUIacTa 3 MecsIa.

Ilepen kaXxaBIM KCIIONB30BAHUEM MPOBEPSIOT KauecTBO pacTeopa mo 10.5.

5.4.2 PacTBOp HUTpATa MAIUIA/NS, MACCOBAsA KOHIeHTpanus 0,5 T/aM°

B MepHyI0 K06y BMECTHMOCTHIO 25 cM’ nomemaroT 1,25 cM® pacTsopa
HCXOJHOTO peaKTHBa (MaccoBas KOHuEHTparms 10 r/M’) H TOBOJAT JO METKH
OMANCTHILIMPOBAHHON (JEHOHHU30BAHHOI) BOJIOM.

Cpok xpaHeHHS B 3aKPBITOM COCYZA€ W3 MOJIMITHICHA, MOJHIIPONMICH WA
¢dbToporacTa B TeMHOM MeCTe — 6 MECAIIEB.
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5.4.3 PacTBOp HATpaTa MarHus, MaccoBas KormneHTpauus 0,5 /o’

B MepHYIO K00y BMECTHMOCTBIO 25 ¢’ momemaror 1,25 cM®  pacTBopa
MCXOHOTO peaKTHBa (MAaccoBas KOHUEHTpawus 10 I/aM’) W JOBOAAT A0 METKH
OUAMCTHUTHPOBAHHOM (AEHOHH30BAHHO! ) BOJOH.

Cpok XpaHECHHsI B 3aKPHITOM COCYAE H3 MOJUAITUJIEHA, NOJUIPOINUICHA WIH
¢droporuiacra - 6 MecsIIeB.

5.4.4 PactBop HHATpaTa Maruus, MaccoBas koamneHTpanus 0,01 r/am’

B wmepHyto konby BMECTHMOCTBHIO 25 em® momemaor 0,5 oM’ pacTtBopa
HHMTpATa MarHHA MAacCoBOil KOHLUEHTpauun 0,5 r/aM’,IPHTOTOBJIEHHOTO 1o 5.4.3, 1
JOBOAAT O METKH OWIMCTUUINPOBAHHOMN (JIE€HOHW30BaHHOM) BOJIOM.

Cpok XpaHEHHsI B 3aKPHITOM COCYIe M3 TOJMAITUIICHA, MOJHUIPONUICHA WK
¢dropomacra - 1 Mecir.

5.4.5 CmemanHblii pacTBOpP HHTpaTa MaUIaJUsA-HATPATa MarHug, MaccoBas
KoHIenTpamus no 0,5 r/am’

B mMepHyto K010y BMECTHMOCTBIO 25 cM’ momemaor 1,25 oM’ pacTBopa
HCXOIHOTO PEeaKTHBa (MaccoBas KOHUeHTpauwst 10 r/aM’) U JOBOAAT IO METKH
OMAMCTHUTHPOBAHHOM (IEHOHHU30BAHHO! ) BOJOH.

Cpok XpaHEeHHS B 3aKPBITOM COCYZE U3 MOJNMITHIICHA, TOJUIPONHIICHA HITH
¢roportacta B TEeMHOM MeCTe - 6 MeCAILIEB.

IIPUMEYAHUE JlonyckaeTcsi NPUTrOTOBJIEHHE HHBIX 00bEMOB PacTBOpPa B 3aBUCHMOCTH
OT NOTPEGHOCTH.

54.6 IlpuroroBienue paboumx pacTBOPOB  IIEMEHTOB  MacCOBOH
koHmeHTparmH 100 Mr/av.

B MepHYIO KO0y BMECTHMOCTBIO 50 ¢M° IOMEILAIOT IPH ITOMOILIH [HIETKH 5
e T'CO cocraBa pacTBOpa COOTBETCTBYIOIIETO HOHA, HOBOIAT O METKH
3 %-HBIM pacTBOPOM a30THOW KucaoThl To 5.4.1 u mepememmBaioT. PactBop
YCTOMYMB TPM XPAaHEHWH B MOJIMITHICHOBOW, TIOJMIIPONMUICHOBOH HJIH
($TOPOILIACTOBOM MOCY/C B TCUCHUE 3 MECSLICB.

IMIPUMEYAHUE B cayuae Oepwims, MonuOOeHa H MbIIIbSKa PacTBOP JaHHOM
KOHLIEHTpPALIMK He FOTOBST, TaK Kak ucnonb3yoT I'CO cocTaBa pacTBopa Oepuutusi, MOIHOEHA
U MBILIbSIKA MAaCCOBOI KOHLeHTpauuu 0,1 mr/cm’.

547 TIlpuroroBjgenme pabouux  pPacTBOPOB  JJIEMEHTOB  MaCCOBOU
KOHIIEHTpanuu | Mr/am

B Mepryto xonby smectumocTsio 100 CM’ TIOMEIIAI0T MpU TOMOIIM MUIICTKA
1 cM’ pabodero pacTBOpa COOTBETCTBYIOLIErO HOHA MAaccOBOi KoHIeHTpamn 100
MT/IM, IPUrOTOBIeHHOrO 1o 5.4.6 (w1 em® T'CO cocTasa pacTBopa Geprimmms,
MOJTUO ICHA, MBITITBSIKA), TOBOJIAT IO METKH 3 %-HBIM PaCTBOPOM a30THOM KHUCIIOTHI
mo 5.4.1 u nepememuBarOT. PacTBOp YCTOWYUB MPH XPaHECHWH B MOJUITHICHOBOM,
ITOJIATTPONTAJICHOBOH WM (PTOPOILTACTOBOM TIOCYAE B TeUeHHE | HEeleH.

5438 HpI/IFOTOBJIeHI/Ie3 rpagyupOBOYHBIX PACTBOPOB 3JIEMCHTOB MAaCCOBO#M
koHneHTparmmn 100 Mxr/am
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B MepHyI0o K06y BMECTHMOCTBEO 100 CM° MOMEIIAloT TIPU MOMOIIH TTHIETKH
10 oo’ pabouero pacTBopa COOTBETCTBYIOLIEr0 MOHA MaccoBO# koHreHTparmm |
MI/IM’, TPUTOTOBIEHHOTO MO 5.4.7. MOBOAAT 10 METKA 3 %-HBIM DPAcTBOPOM
a3oTHOM kUCIOTEL mo 5.4.1 u mepememmBaioT. PacTBOp  HCHOIB3YIOT
CBE)KESIIPUIOTOBIICHHBIM.

5.4.9 IlpurotoBieHue TrpaaydMpOBOYHBIX PACTBOPOB 3JIEMEHTOB MaCCOBOWM
KOHIEHTPAIHH 50 MKI/IM®

B MepHY!0 K00y BMECTHMOCTHIO 100 ¢M’ MOMEIIAOT MPH TIOMOIITH ITHTICTKH
5 cM’ paGodero pacTBOpPa COOTBETCTBYIOLIErO MOHA MAacCOBOM KOHLEHTpAmud |
MI/AM’, IPHTOTOBIEHHOTO MO 5.4.7, NOBOMAT A0 METKH 3 Y%-HBIM PacTBOPOM
asotHo#ii kucnorel mo 54.1 wm nepememmBatoT. PacTBOp  HCHMONMB3YIOT
CBCIKETIPUTOTOBJIEHHBIM.

5410 I'IpnromBneﬂgne TPagyHpPOBOUHBIX PACTBOPOB ASJIEMEHTOB MACCOBOMU
KkoHueHTpaunu 20 MK/

B MepHYIO K016y BMECTHMOCTHIO 100 cM° MOMEIIA0T TIPA TIOMOTITA TTHUTIETKH
2 cM’ pabodero pacTBOpa COOTBETCTBYIOLIErO HOHA MACCOBOMN KOHIEHTpamd |
Mr/AM°, TIPHTOTOBIGHHOTO MO 5.4.7, NOBONAT A0 METKH 3 %-HBIM pacTBopoM
asorHOli kucnotel mo 5.4.1 w nmepememmBaioT. PacTBOp  HCHONB3YIOT
CBEXKEIPHUTOTOBJICHHEIM.

5.4.11 IIpuroToBieHHe I'PaJyHPOBOYHBIX PACTBOPOB 3JIEMEHTOB MAaCCOBOI
KkoHIeHTpanuu 10 MK/ M

B MepHyto K00y BMecTHMOCThIO 100 ¢M® TIOMEINAKOT NpH MOMOIH HIIETKH
1 oM’ paGouero pacTBopa COOTBETCTBYIOLIEr0 HOHA MACCOBOM KOHLEHTpalwy |
MI/IM’, TPHTOTOBIEHHOrO MO 5.4.7, MOBOMAT 10 METKH 3 %-HEIM PAacTBOPOM
azotHO# kmcnoTel 1m0  5.4.1 w nepemewnBaror. PacTBOp  HCIOJIB3YIOT
CBEXENPUIOTOBICHHEIM.

5.4.12 TlpuroToBicHHE TPagyHPOBOUYHBIX PACTBOPOB IJIEMEHTOB MAaCCOBOM
KOHLIEHTPALHK 5 MKT/IM

B mepryto komby BMecTHMOCTEIO 100 CM® NIOMELIAOT TIPU MTOMOIMY THTIETKH
5cm’ PacTBOpa COOTBETCTBYIOLIETO HOHA MAaCCOBON KOHIIEHTPALIUU 100
MKI/IM’, TIPETOTOBIEHHOTO 1O 5.4.8, TOBOAT K0 METKH 3 %-HBIM DPAacTBOPOM
azotHO# kuciaoTel mo 5.4.1 w nepememmBaroT. PacTBOp  HCIIOJIB3YIOT
CBEXKETIPUTOTOBIICHHBIM,

5.4.13 TlpuroToBiaeHHEe TPagyWPOBOYHBIX PACTBOPOB DJIEMEHTOB MacCOBOM
KOHICHTpAIHH 1 MKI/1IM.

B MepHYIO K06y BMeCTHMOCTHIO 100 M’ MOMEIIAIOT IPH MOMOIIH IHNETKA
1 cM’ pacTBOpa COOTBETCTBYIOLIEr0 HOHA MACCOBOM KOHUEHTPALUN 100
MKT/IM’, TIPUTOTOBJIEHHOTO TI0 5.4.8, NOBOAAT 10 METKH 3 %-HBIM pacTBOpOM
a30THOH kHciaoTH 1Mo 541 w nepememmBaror. PacTBOp  HCIONB3YIOT
CBE)KSTPUTOTOBJICHHBIM.
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6 Metox usmepeHuii

Meton OCHOBaH Ha H3MEPEHHH pE30HAHCHOTO TMOMJIOLICHUS CBETa,
BO3HHUKAIOIIETO MPH €r0 MPOXOKAECHUH Yepe3 CJIOM aTOMHOro napa B rpaduToBoii
KioBeTe aroMHo-abcopOinonHoro cnekrpomerpa. ConaepkaHue 3I€MEHTOB
OIpeAenAeTCd  BENMYMHON  MHTETPAIBHOTO  AHATHTHYECKOTO  CUTHana |
PAcCUHTBIBACTCSI MO  TPEIBAPHUTENBHO  YCTAHOBJICHHOW  IPafyHpOBOYHON
XapaKTEPUCTHKE.

7 TpedoBaHHA K KBaJIU(PHKALHH MePCOHAJIA

K BoimonHeHuio u3MepeHHt M 00paloTKE HMX pe3YyIbTaToB JOMYyCKAlOT
CTICLHATIACTA, HWMEIOIIETO BHICIICE WM CpPEAHES CHELUMAIBHOE XHMHUYECKOE
o0pa3zoBaHHE WIH ONBIT PabOTEI B XHMHYECKOH JabopaTopvy, MPOLLEIIIEro
COOTBETCTBYIOILIUI HMHCTPYKTaK, OCBOMBIIETO METOJ B TIPOLIECCE TPEHUPOBKH M
TIOKA3aBILIETO0  YAOBJIECTBOPUTENbHBIE PE3yJIbTaThl IPH BBIOJIHEHWH MPOLEAYD
KOHTPOJIA KA9€CTBA PE3y/IbTATOB H3MEPEHHIA.

8 TpeboBaHus 0€30MaCHOCTH

[lpw BEIIOMTHEHWH M3MEPSHHUE HEOOXOMMMO COONOAaTh TPEOOBAHHMS TEXHHUKH
6ezonmacHocTH TpH pabore ¢ xumuueckumm peaktmBamd no [OCT 12.1.007,
TpeOoBaHUsS BNIEKTPOOE30MacCHOCTH Tpu  PaboTe ¢  BIEKTPOYCTAHOBKAMH O
T'OCT 12.1.019, a Taxkxe TpeOOBaHMSA, H3I0KEHHBIE B TEXHMYECKOM JIOKYMEHTAIHH
Ha aTOMHO-20COPOLMOHHbIH CIIEKTPOMETP.

ITomemenre OMKHO COOTBETCTBOBATH TPEOOBAHHUAM MOKAPOOE30IIACHOCTH IO
TOCT 12.1.004 u wmers cpemctBa moxkaporymenns mo ['OCT 12.4.009.
CopepxaHue BPEIHBIX BEIMIECTB B BO3MYXE HE HODKHO TIPEBBITIATH JOMYCTHMBIX
3pageHnii o [OCT 12.1.005. Opranuzaums o0ydenus paboTaromux 6e30macHOCTH
tpyaa o 'OCT 12.0.004.

9 YcioBuS BBITIOJTHEHHS] H3MepeHui

9.1 Tlpn BEIIOTHEHWH W3MEPEHUH MOJDKHBI OBITH COONIOACHBI HOPMAJIbHBIE
YCIIOBHS:

- TeMIIepaTypa OKpY KaroIero so3ayxa, °C 20+5
- OTHOCHTENIbHAA BIAXXHOCTD, %0 He Gonee 80
- armoceproe maeienue, Klla ot 84 1o 106,7

10 IMoaroToBKa K BHINMOJHEHHUIO H3MEPEHMIT

Ilprm mOATOTOBKE K BHIIIOJIHEHWIO HM3MEPEHUH [JO/DKHBI OBITH MPOBEAEHBI
creaymoomuye padoTsl: 0T60p, KOHCEPBHPOBAHWE M IIOATOTOBKA MPOO, MOATOTOBKA
CIeKTpoMeTpa K paboTe, BBIOOp YCNIOBWI INPOBEACHHS W3MEPEHMH, MOArOTOBKA
rpauTOBOI KIOBETHI, MPOBEPKA KadeCTBa OMAMCTHILTMPOBAHHON (JEHOHM30BAHHOM )
BOJIBI M1 PACTBOPA 30THOM KUCIOTHI 10 5.4.1 ¥ rpasyupoBKa CEKTPOMETPA.
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10.1 Or6op u kOHCEpBHPOBaHKE MPOO

Oo6ume Tpe6osanus k otoopy mpod mo CT PKT'OCT P 51592,

Orbop mnpo6 mnpupomuo#t Boapl mpomsomutrcss mo [OCT 17.1.5.05,
CTOUHOM - 110 [2]. OGBeM 0TOHpPaeMOi poObI cocTaBiseT He MeHee 250 cm’. TTpoGet
BOOB OTOMPAIOT B UHCTHIC TMOJNMITHICHOBHIC WM (PTOPOILIACTOBBIE OYTHUIH,
MOJTOTOBJICHHBIE COTNacHO [IpUNOXKEHHIO A ¥ TIpeIBapUTENHHO OMOIOCHYTHIE
OTOHpaeMoii BOIOM.

Ilpu ompeneneHnH pacTBOPEHHBIX (GoOpM SIEeMEHTOB MpoOH (DHIBTPYIOT Ha
Mecte oTOopa uepes MeMOpaHHBIH ¢mibTp ¢ mopamu 0,45 MKM (IOMyCTHMO
HCTIONb30BaHHE OYMaKHBIX (IIIBTPOB «CUHSSL JIEHTa»), OTOpaceiBas mepBbie
mopumi  dmwistpata (1020 cM’). @DuueTpar  cpasy ke  OAKHCISIEOT
KOHILIEHTPHPOBAHHON a30THOM KHCIOTOM KBATH(WMKAIMH OC.H. M3 pacuera 3 cM
KHCTIOTH Ha | AM® BOHI H KoHTpoympytoT 3Hadenne pH. Ecnu 3Hauenne pH mpoGs
mpeBbIIaeT 2 (KOHTPONb MO YHHBEPCATBHOMY HHIAMKATOPY), TO MPOIOJIKAIOT
J00aBIIATH @30THYIO KHCIOTY A0 AOCTHXKEHUA 3HaueHus pH < 2.

[pu ompenenerun cyMMbl GOpM 31eMEHTOB (PACTBOPEHHBIX M B3BEIICHHBIX,
T.H. BajJoOBOE  COAepKaHHE) HEeDMIBTPOBAHHYID  MPOOYy  MOAKHCISIOT
KOHIICHTPHPOBAHHOM a30THOM KMCIOTOH KBaTM(HKAIMA OC.H. U3 pacuera 3 cm
KHCIOTH Ha 1 1M TIpoGHI (KEATENBHO HA MecTe 0TGOpa MPOBBI) H KOHTPOIHPYIOT
3HaueHune pH. Ecim 3nHauenue pH npoObsl npeBbimaer 2 (KOHTPONb IO
YHUBEPCATbHOMY HHAMKATOPY), TO MPOJOIDKAIOT J0OABIATH A30THYIO KHCIIOTY JI0
JOCTIKeHus 3Haderns pH < 2.

IIp# HEOOXOMMMOCTH ONPENETCHUS OJIOBA OTIACIBHYIO MPOOY MOAKHCIISIOT
KOHIIEHTPUPOBAHHONW COJISTHOW KHCIOTOM KBaM(UKAIMHA OC.Y. W3 pacuera 3 oM
KHCIOTHL Ha 1 M Bombl. IIpM ONPENENCHMM COIEpXAHHA ATIOMHHHA TaKKe
JIOITyCKaeTCs KOHCEPBUPOBATH MPOOY CONITHON KHUCIIOTOH.

Cpok XpaHEHHSA 3aKOHCEPBUPOBAHHOM MpoObl B MOCYAE W3 MOJHITHIICHA,
TOJTMIIPOITIIICHA WA (hToporuracta - 1 Mecsr.

[MPUMEYAHUE ®uabtpbl HEOOXOAUMO IPENBAPUTENHHO IPOMBITH HECKOJNBKO pa3
PacTBOPOM a30THOH KHCJIOTHI 1O 5.4.1 ¥ NPOKOHTPONMPOBATh KOHLIEHTPALMIO OMpeesieMoro
snemenTa B uisTpare mo 10.5.

10.2 TTonroToBKa Npod K aHAIHU3Y

OmHOBPEMEHHO MTOTOTABTMBAIOT JBE AJTMKBOTHBIE TIOPIMH POOHI.

Tpu ompenesicHU: BATOBOTO COACPIKAHHUS JICMEHTOB B TIPHPOIHOM U CTOYHOM
BOJAX 3aKOHCEPBHPOBAHHEIC MPOOBI TINATESIBHO TepemMenmBaOT (HE MeHee 3-X
MHH), a 3aTeM OTOMPAIOT MEPHBIM IIHJIMHAPOM JIBE AJIMKBOTHbIE NOPLMH 00BEMOM
o 50 cum°.

Kaxmyro anmmKBOTY IEPEHOCAT B TEPMOCTOIKHIT cTakaH BMecTiMocThio 100
oM’ U 10GaBNSMOT 2,5 CM® KOHICHTPHPOBAHHOM A30THOM KHCIIOTH KBATH(HKALN
oc.4. 1 1,5 oM’ IEPEeKHCH BOAOPOIA.
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HarpeBatoT Ha IUTUTKE B T€UEHUE IBYX 4acCOB, HE JONYCKas KMIIEHHA (PAcTBOP
TIpH 3TOM yIapHBaeTcs 10 o0bema 20 M), YrapeHHsIe MpoGEI IePEHOCAT B MEDHbIE
KONOBI BMECTHMOCTHIO 50 CM’, OTIONIACKMBAIOT CTAKAHUHKE OMMCTHILTHPOBAHHOM
BOJIO# B Te Jk€ KOJIOBI M JOBOJAT PACTBOP B KOJIOAX 10 METKH OMIMCTIILIMPOBAHHOM
Bomo#i. Comepxumoe KO0 MepeMelIMBaOT U (PUIBTPYIOT Yepes MpeIBapUTeIbHO
TIPOMBITEIC W TIPOKOHTPOJIMPOBAHHEIE HA YHCTOTY (DHIBTPHI «CHHSA JICHTa» WIH
MemOpanssle GmwibTpel (cM. cHocky B 10.1), oTOpacsiBas mepBBIe IOPIUHU
duspata (10 cnr’).

[Moxproroenenubie TPOOH HEOOXOAMMO XPAaHWUTh B TIOCYIE W3 TOJMITHIICHA,
MOJTUIPONHIeHa uin droporacra He Gosiee 5 HEH.

[pu ompeneneHnH BAJIOBOrO COACPKAHUSA HIIEMEHTOB B TIPO6ax MPUPOIHON U
CTOYHOH BOABI [JOIYCKaeTCS NPOBOAWUTH KHCIOTHYIO 00paboTKy mpobd ¢
HCIIOJIb30BAHMEM CBEPXBBICOKOYACTOTHOrO MuHepa3aTopa (cM. [Ipunoxenue b).
TIpu ucnoMB30BaHMK CBEPXBBHICOKOUACTOTHBIX MUHEPATH3aTOPOB PYKOBOIACTBYIOTCS
PCKOMEHIATIMAMHI M3TOTOBHUTEIIS.

Ecnu 3akoHCepBHpOBaHHAS Mpoba MPUPOTHON BOIBI HE COAEP)KHT BHANMOTO
HEBOOPY’KEHHBIM IJIa30M OCAJKa MM B3BECEH, TO NOIycKaercs He IIPOBOMHUTH €€
TIOATOTOBKY B COOTBETCTBHY C HACTOSIIMM ITyHKTOM, 2 HEIOCPEACTBEHHO MPOBOAUTH
m3Mepenns corimacHo 11.1. Ecmm  oTHOCHTENbHOE CpemHee KBaApaTHUECKOe
otxnonerne (CKO) pesynsraToB m3MepeHuii He MpeBrImact 6 %, TO pe3yJibTaThl
W3MEPEeHHH NPU3HAIOT JOCTOBEPHBIMA. B MPOTHBHOM cityuae HEOOXOIMMO MPOBECTH
00paboTKy IBYX ATMKBOTHBIX TIOPIHH MPOOI KaK ONMACAHO BHILLE.

[lpu onpeneneHuy MaccoBOM KOHIEHTPALMKM PACTBOPEHHBIX (POPM 3/1EMEHTOB
TIPOBOAMTCS HEMOCPEACTBCHHBIN aHAH3 OTQIIBTPOBAHHON U 3aKOHCEPBUPOBAHHOM
1o 10.1 mpoOEI.

10.3 Tloaroroska X00CTOM MPOGH!

Xonoctyio npo0y TOTOBST M AHATKM3UPYIOT OMHOBPEMEHHO C KAX/IOM TapTHeit
pabounx TmTpo0 TPH  ONpENeNCHAH  BAIOBOTO  COACPXKAHHS  SJIEMEHTOB.
[MpuroraBiMBalOT HE MeEHee ABYX MAPAIEIBHBIX XOJIOCTHIX HPOG CleoyIOLIM
oOpazoM: B MepHyww KonOy BMecTUMOCTBIO 50 e’ BHOCAT 2,5 oM
KOHIIGHTPHPOBAHHOM a30THON KHCIOTH KBATHGHKALMK OCH. H 1,5 oM’ Tiepexucn
BOJOPO/A, WCIOIB3yEMBIX HPH IOATOTOBKE MPO0 K aHAMM3Y, AOBOIST PACTBOP O
METKH OWIMCTHIUTMPOBAHHOM (JICMOHU30BAHHOIM ) BOJOM U MIEPEMELIMBAIOT.

10.4 Ioaroroeka rpaduTOBO# KIOBETHI

Iepen HauaaoM BBIIOIHEHUS MOOOr0 W3MEPEHHS HEOOXOMMMO MPOBECTH
«XOJIOCTYIO AaTOMH3ALHIOY, T.€. OCYINECTBUTH BCIO MPOLIEAYPY MPOIECCa aTOMH3AHH
TpH BBHIOPaHHEIX TMapaMerpax w3MepeHus (cM. TaGnuiy 3) Ge3 BBencHuMs npoObl B
rpaUTOBYIO KIOBETY aTOMH3aTopa. ITO HEOOXOAUMO UL TOrO, YTOOBI YOSAUTHCH B
OTCYTCTBHM 3arpsi3HEHMI KIOBETbI ONPEACISAEMBIM OSJIEMEHTOM M, NPH HAJTHYMH
3arpsA3HEHHAS, €r0 YCTPAHUTD.

Jns  ycTpaHeHuWs 3arpsa3HEHUl BO3MOXKHO HEOJHOKPATHOE IMpOBEICHHE
HPOLEIYPEl «XOJOCTOH aTOMHM3AIMW», T.€. OTXkUra KiooBeThl. KroBery cuuTaror
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YKMCTOM, €CITH 3HAUCHHS aHAJIMTHYECKOro curHajaa He mpessimatorT 0,005 mit Bcex
JJICMEHTOB, 33 HWCKIIOUCHWEM Oaphsi W CTPOHLHS, I/ KOTOPHIX JOIyCKaeTcs
MIPEBBIIICHHUE XOJIOCTOrO BEIXOMHOTO CHTHAJIA HAJl YKA3aHHEIM BEIIIC 3HAYCHHUEM TIpH
ycrosuy, uto ero CKO He npessimaet 6 % mit 5 n3aMepeHuit.

10.5 KoHTpomne KauecTBa OWIMCTHIIMPOBAHHOM (JEHOHM30BAHHOW) BOIBI M
pacTBOpa a30THOM KHCIIOTHL

Ilepen wHayamoM paloTbl MPOBEPSIOT KAYeCTBO OHMAMCTULIMPOBAHHON
(mewoHM30BaHHON) BOABI W pacTBOpa a3oTHOM Kuciaorel mo 5.4.1. Jlna sroro
H3MEPSIOT MACCOBYIO KOHIICHTPAITHIO OTIPEACIIAEMBIX 3JIEMEHTOB B COOTBETCTBHH C
11.1 no ycraHOBJIEHHBIM IJIs1 HUX TPAlyMPOBOYHBIM XapaKTEPUCTHKAM.

Kauecto BOZIBI (PACTBOPA 230THOM KHCIIOTHL) IPU3HAIOT Y/IOBJIETBOPUTEIBHBIM,
€CITH M3MEpEHHOE 3HAYEHHE MACCOBOH KOHLGHTPAIIMH YIeMeHTa npy BBoje 40 MM’
He mpeBbmmaeT 5 % OT pekoMeHayeMmblx B Tabmuue 4 3HayeHWi MaccoBOi
KOHIIEHTPALMK I'PAIyHPOBOYHOTO PACcTBOPA.

Ecnu rpagyupoBouHas xapakTepUCTHKA U JAHHOTO 3JIeMEeHTa B J1ab0paTopuu
elme HE YCTAHOBICHA, TO WCIOJB3YIOT IPAJYHPOBOYHYK) XaPAKTEPHCTHKY,
YCTaHOBIICHHYIO Ha (PUpMeE-H3rOTOBUTENE. [IpH OTCYTCTBHH TpamyHPOBOYHOM
XapaKTEPUCTHUKY HAXOAAT OTHOIICHWE AHAIMTHUCCKUX CHTHAJIOB OT OJUHAKOBBIX
00BeMOB BOABI (pacTBOpa Aa30THOM KUCIOTHI) W IPajlyMPOBOYHOTO PacTBOPa,
(HampuMep, 20 MM”), KOTOpOE He OJDKHO npesbiars 0,05.

10.6 I'pamynpoBKa crieKTpoMeTpa

I'pagynpoBoUHas XapaKTEPHCTHKA CHCKTPOMETpa MpeacTaBisier coboit
3aBHCHMOCTb AaHAIUTHYECKOrO CHTHAJIA OT MACCHI JIEMEHTA.

B rpadwuroByio KroBeTy aToMH3aropa, HoarotosieHHyio mo 10.4, BBomsT
IOCIIEIOBATENPHO 033aTOPOM WM TIPH TOMOIM asrocemmiepa 10, 20, 40 mm’
TPaZyHpOBOYHOTO PACTBOpa COOTBETCTBYIOLLETO 3JIEMEHTA, NPUTOTOBICHHOIO B
cootsercTBuH ¢ 5.4.7 - 5.4.13. PekoMeHayeMBIe 3HaUCHHS MACCOBOH KOHIICHTPALMU
rPaayHPOBOYHBIX PACTBOPOB I KAXKIOTO 3IEMEHTA Npe/IcTaBIeHs! B Tabmmre 4.

Ilpu ycraHOBIICHHM TPAyHPOBOYHOIN XapaKTEPHCTHKH U1 IWHKA (pabouast
JutiHa BosHbI 2139 HM) pykoBoacTByrOTCA [Iprtoxernem B.

PexoMenayemble mnapameTpbl TPOBEACHHSA PAa3JIMUHBIX CTajuil Iporecca
aTOMHU3AMK IS KaKAOTO DJICMEHTa HpPH TPaayHpPOBKE W MpU aHamm3e mpod
mpuBeneHs! B Tabmume 3. s cenmeHa, MBIIBAKA B 0JIOBA MOAW(MHKATOP BBOIUTCS B
00s3aTeIbHOM TOPSI/IKE.
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Tabsmua 3 - YeoBust nposeneHus aHamsa

*
Cymka | Iuponus 1 Iuposmts 2 ATommzanus OuricTka
W o © N - - o
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z 2 = E o
o |E | 9|3 @ | @ | m |5 /@ g
é o 5} o o ()
= = = = =
AT** 2574 40 120 20-30 700 J— J— 1,5 2600 2,0 2750
Ba 5536 40 120 20-30 700 —_ — 15 2650 2,0 2800
Be 2349 40 120 20-30 700 ‘ — 1,5 2800 2.0 2850
Be 700 2600 2700
v 3184 40 120 20-30 700 —_— —_ 1.5 2800 2,0 2850
Fe 372 40 120 20-30 700 J— J— 15 2400 2,0 2550
Cd 2288 40 120 20-30 400 —_ — 15 1300 2,0 1500
Co 240,7 40 120 20-30 500 — J— 1.5 2450 2,0 2600
Li 670,8 40 120 20-30 600 JE— J— 15 2450 2.0 2600
Mn 279,5 40 120 20-30 500 — — L5 2100 2,0 2400
Cu 3247 40 120 20-30 500 — — 1.5 2100 2,0 2400
Mo 3133 40 120 20-30 700 J— J— 1.5 2800 20 2850
As 1937 40 120 20-30 600 — — 15 2750 2,0 2800
Ni 232,0 40 120 20-30 600 — — 15 2650 2,0 2750
Sn 286,3 40 120 20-30 600 — — 15 2700 20 2850
Pb 2833 40 120 20-30 — — 15 2450 2,0 2700
Pb 1700 1900
Se 196,1 40 120 20-30 700 — — 15 2600 20 2800
Ag 500 2200
Ag 3281 40 120 20-30 00 — — 15 1800 2,0 2000
Sr 460,7 40 120 20-30 700 — — L5 2600 2.0 2800
Ti 3643 40 120 20-30 600 — — L5 2830 2,0 2900
Cr 357,9 40 120 20-30 600 — — 1,5 2550 2,0 2700
Zn 307.6 40 120 20-30 400 — — 1,5 1500 2,0 1700
213,9
* [Tnponu3s 2 HPOBOAUTCS IPU HECOGXOAMMOCTH (€CIH He NMOATBEPX/IACTCS JOCTOBEPHOCTh pe3yibraros 1o 11.1).
Pexomenyemuic yenopus Iuponmsa 2: Bpems 5 ¢, Temneparypa 1000-1200 °C.
** [Ipum paGoTe ¢ alIOMUHHCM Ha JHHAH 2574 HEOOXOIUMO YCTAHOBHTH PaGodmMM TOK HCTOYHHKA H3IyYEHHs
18 MA (cM. PYKOROJCTBO IO SKCILTyaTaIlUH CIICKTPOMETPA).

Kakmpiifi #3  peKOMEHAyeMBIX OOBEMOB  T'PAIyMpOBOYHOrO  pacrsopa
MOCJIE0BATENBHO BBOJAT B TPA(PUTOBYIO KIOBETY MO 5 pa3 W M3MEPSIOT BEIMYHHBI
AHAIMTHYECKOTO CHIHAIA, UCTIOJB3Ys MPOrpaMMHOE 00ECTIeUeHHE K CIIEKTPOMETPY.
3areM pacCUHTHIBAIOT CPeJTHEE apH(PMETHIECKOE 3HAUSHHE CHUTHAJIA IT BCEX BBOJOB
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u ero CKO, xoropoe He nomkHo npepblmare 6 %. Ecim 3to ycnosue He
coOMoaeTCs1, TO HEOOXOAUMO BBISIBUTh W YCTPAHWUTh NMPHYHHBI HECTAOMIBHOCTH M
TOBTOPUTH BBOJ I'PAJyUPOBOYHOIO PACTBOPA.

B  KkauecTBe  aHAIMTHYECKOTO CHrHAlIA  «HYNEBOM» Toukm  (Macca
COOTBETCTBYIOIICTO SIIEMCHTA paBHA HYIO) 6epyT CHrHai oT OToMOKeHHOH no 10.4
rpauToBOit KIOBETHI.

Ta6smua 4 - Pexomenayembie 3HaU€HHsI MACCOBOIl KOHLICHTPALMM PACTBOPOB
JUISE TIOCTPOEHHsI TPATyHPOBOYHBIX XaPAKTEPHCTHK

JnemeHT MaccoBasi KoHUIeHTpaLHs
TPagyHpPOBOYHOr0 PACTBOPa,

MKT/IM

Cd, Li, Be, Sr 1

Ag, Cr, Mn 5

As, Co, Cu, Mo, Ni, Pb, V 10

Se 20

Ba, Sn 50

Al, Ti, Fe (372,0 am) 100

Zn (3076 am) 1000

Maccy sneMeHTa, BBEJCHHYIO B IpadMTOBYIO KIOBETY (M, MT), BBIYHCIIOT TIO

dopmyie (1):
M=CY, )

rae C - MaccoBas KOHIIEHTPALIA [PALyHPOBOYHOIO PacTBOPA, MKI/IM ;

V - 06BEM IPadyHPOBOYHOTO PACTBOPA, BBEACHHbIH B KIOBETY, MM .

Hcnonb3ysi NnporpaMMHOE OOecreyeHHe K CHEKTPOMETPY, YCTaHABJIMBAIOT
TPayHPOBOYHYIO XapaKTePUCTHKY.

10.7 TIpoBepka MprEMIIEMOCTH IPATyHPOBOTHOH XaPaKTEPHCTHKH

[lpoBepky TIpHEMIIEMOCTH TPAZyHPOBOYHOM XapaKTEPHUCTHKH TIPOBOAAT
HeMOCpeACTBEHHO mocne ee moctpoeHms mo 10.6. lIlepen ee mnposeneHueMm
HEOOXOAUMO TPOBECTH OTXKHUT rpaduToBoii kioBeTsl Mo 10.4. TIpoBepka cocTonT B
HW3MEPEHHH MAacCOBOM KOHIIGHTPALMK OMPEICIIEMOTO 3JIeMEHTa TPH  BBOZC
15; 20 wm 25 Mm3 pacTBOpa, MCIONB30BAHHOTO TPH TpaaynpoBke. BriOpaHHbIH
00BbeM pacTBopa clie/lyeT BBOAUTH B IPaUTOBYIO KIOBETY HE MEHEE TPEX pas.

Hcmone3yss mporpamMmHoe oOOecriedeHHe K CIIEKTPOMETPY, PACCUMTHIBAIOT
CpemHee 3HAUCHHE MACCOBOM KOHLICHTPALMH 3JIEMEHTa JUIT BCEX H3MEPCHHH M
otHocutebHOe CKO mornyueHHBIX 3HaueHWid. | pafyrpoBodHas XapaKTepHCTHKA
MIPU3HAETCS MPUEMIIEMOM,, €CITH

- 3Hauenue CKO He npeseitiaer 6 %
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- OTKJIOHEHHE CPEIHETO apu(MeTHUecKOro 3HaYEeHUsI MacCOBOU KOHIIEHTPAIINH
COOTBETCTBYIOIIETO SIIEMEHTA OT ACHCTBHTEIBHOTO 3HaueHWsA (cM. Tabmumy 4) He
npesbitnaet 12 %.

10.8 KoHTpOomb cTabMIBHOCTH TPaynpPOBOTHOMN XapaKTePUCTHKH

KoHTpomb cTabmWIBHOCTH IPaayHpPOBOYHON XaPAKTEPUCTUKK IPOBOJAT KaXKIBIA
pas mepeq HadaioM palOTBl  HA  CHEKIPOMETpe K HOCHe  KaKABIX
15-20 uzmepeHnii.

B xauectBe oOpasna T KOHTPOJSA HCIONB3YIOT PACTBOP 3JIEMEHTa MacCOBOH
KOHIICHTpaIlmH, mpuBeneHAod B Tabmmme 4. JlomyckaeTcs WCHOMb30BAHUE
pacTBOpOB JIPYTMX KOHIGHTpAIMM TIpH YCJIOBHH, YTO0 Macca »3JIEMEHTa B
JO3UPYEMOM obpeMe COOTBETCTBYET JMaa3oHy TpayHpOBOYHOMH
XapaKTEPUCTUKH.

He MeHee Tpex pa3 BBOIAT B TpahUTOBYIO KIOBETY aromm3aropa ot 10 MM’ 10
40 MM® 06pasua UL KOHTPOJS H M3MEDAIOT 3HAYCHHS MACCOBOM KOHIEGHTPALMH
JJIEMEHTA B COOTBETCTBHH C BEIOPAHHBIM pexnMoM padotsl (ecM. Tabmamy 3). CKO
TIOJYYCHHBIX 3HAUCHWH HE JOJDKHO TpeBumare 6 %. ['pamyupoBounas
XapaKTEePUCTHKA NIPU3HACTCA CTAOWIBHOMN, €CIHM OTKJIOHCHHWE HAMIEHHOTO CPEJHETO
apuMeTHUeCKOro  3HAUCHHs  Macce BOM  KOHIEHTPAUMH  ANEMEHTa  OT
JICHCTBUTEITHHOTO 3HAYCHHS B 0OpasIie IjIsl KOHTPOJIs He TpeBbimaet 15 %.

B sToM ciywae rpanydpoBOYHAS XAPAKTEPUCTHKA MOXKET ObITh HMCHOJB30BAHA
IUTS TIPOBEJCHHS JAJbHEHIINX W3MEpeHH mpo0. B MpOTHBHOM Cilydyac HAXOIiT
TOPUYWHBI, TPUBEAIIME K  HAPYUICHWIO  CTaOWIBHOCTH  TPaJyHPOBOYHON
XapakTepucTik (OMOKa B IPUTOTOBIICHMH PAacTBOpPA, HCYEPHaH pPecype
paborocriocoGHOCTH TpadUTOBOM KIOBETHI M T.JA.), YCTPAHAIOT WX W TPOBOMST
rpasyupoBky crexrpomerpa o 10.6.

Pesynmprarsl, MOMydeHHBIE MOCIE MPEABIIYINETO KOHTPOJSI CTaOHMIIBHOCTH,
CUMTAIOT COMHHTEJBHBIMHU, W HM3MEPEHUs npod, MPOBEACHHBIE B 3TOT MEPHOL,
TTOBTOPSIIOT.

IMPUMEYAHUE Jlabopatopust BIipaBe yCTaHABIMBATL COOCTBEHHBIE 3HAYEHHS] HOPMATUBOB,
WCHONB3yeMbIX [PH  MPOBEICHHM MPOBEPKH MNPUEMIIEMOCTH M KOHTPOJIE CTaOWIBHOCTH
IPagyupOBOUHOM XapakTepUCTHKU IIPU YCJIOBHU, YTO OHU He MPEBbIIAI0T 3HAYEHUH, IPUBEIEHHBIX
B HACTOSIIIEM ITyHKTE.

11 BeinosiHeHHe H3MepeHHit

11.1 M3amepeHune MaccoBOM KOHIICHTPAIMH OTIPENSIIIEMOTO 3JIEMEHTA B IpoOe

Amnanuzy momsepraercs mpobda, moarorosienHas o 10.2. Tlopsamgok mposeneHus
W3MEPEHUH OCYIIECTBILIETCS B COOTBETICTBHH C PYKOBOACTBOM IIO SKCIUTyaTaLUH
CIICKTPOMETPa ¢ 00A3aTEeITPHBIM TIPESABAPHTEIBHBIM OTXKHTOM IPadUTOBO#H KIOBETHI H
OIeHKo# ee gnucToTsl 1Mo 10.4.

HauwHaTe aHa/mM3 peKOMEHIyeTCs ¢ BBOJA B IPA(UTOBYIO KIOBETY MUHUMAITBHO
BO3MOKHOTO 06beMa mpobsr (10 Mm®). B 3aBrckMocTi oT TTOJTy9€HHON BEITMYNHBL
AHAJTMTIYECKOTO CHTHAJIA TTOCTYTAOT CIAYIOMIAM 00pa3oM:
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- €CNIi BENMMYMHA CHrHaja Mana (MEHee ITOJIOBHHBI BEJIMYMHBI CHTHANa OT
HEPBOii rpafyHPOBOYHON TOUKH), TO YBEIHUYHUBAIOT 0OBEM JIO3HPYEMO# IPOOBI, HO HE
Goree uem 10 40 My,

- €M B OKHE PE3yIbTaTOB BMECTO 3HAUEHWd KOHIECHTPALMM TOABIACTCA
MIOMETKA «> KaJIHOp.» WIN KHEKOPPEKTHOE 3HAUCHHE», TO MPO0y Pa3OaBIAIOT TaKuM
06pasoM, uToGH CHTHAN OT Pa30aBIEHHON TPOGH! TPH N03MpoBaHKH OT 10 MM IO
40 MM® COOTBETCTBOBAN NPHMEPHO CEPEIMHE [MANA30Ha TPajyMpOBOYHON
XapaKTePUCTHUKH.

Koadduiment pasbasnenus serancisnot no Gopmyre (2):

v @)
=%

rae Vi - o0seM pasbasneHHo# mpo0el, oM’

V, - aMMKBOTHAA TIOPLMSA UCXOMHOM MPOOHI, B3ATas A pa3OaBieHusL, o,

BeiGpanHeii 00beM MOATOTOBJIEHHON MPOGH! (MCXOAHOW Wi Pa30aBIIEHHON)
JI03UPYIOT B IPadMTOBYIO KIOBETY HE MeEHee TpexX pa3 M M3MEPSIOT MAacCOBYIO
KOHIIEHTpaIo dneMeHTa. Ilpym momomm mporpaMMHOro oOecneueHds HaxOnaT
cpemHee  apudMeTHUCCKOoe 3HAUCHHE TOMYYCHHOW KOHICHTpAMA M €r0
oraocutenbHOe CKO. VenoBusa MpoBeneHNsA aHAIH3a TPH ONPEACIICHUH MacCOBOH
KOHIIEHTpAlA KOHKPETHOTO JJIEMEHTa B MHpoOe W TPH TPagyHpOBKE IOJKHBL
coBraznars (ObITh UICHTHYHBI).

[Moy4yeHHBIC PE3yIBTATHl CUATAIOT TpHeMieMbIMH, ecmr Bemmamaa CKO He
npeBbimaet 6 %. i Mmean u MonmuOaeHa (Macca MeHee 5: IT), celieHa (Macca MeHee
100 mr) momryckarorcst 6onee Beicokue 3HaueHuss CKO (mo 15 %).

[lpy HanWYWH BO3MONKHBIX MPOSABJICHHN MATPUUHBIX 3(dexToB mPOOH
JOCTOBEPHOCTh TIONYYEHHBIX PE3YJIBTATOB ClIEAyeT MOATBEPAUTh IMYTEM BBEJCHHA
nobasok. [Ipomenypa cOCTONT B CEAYIOMIEM: BBOAAT B KIOBETY IpoOy BHIOPaHHOTrO
o0beMa W 3aIyCKaloT MpoNeAypy Mpoliecca aTOMH3alHH, KOTOPYIO MpPEpHIBAIOT
HaXxkarreM Kiaapumm «Esc» mepen OKOHYaHHWeM OMepalliH «CyIka mpoObn». anmee
BBOJAT B KIOBETY TakoW OOBEM pacTBOpa 3JIEMEHTAa HM3BECTHON KOHIICHTPALMH
(HanpuMep, TPagyMpPOBOYHOTO), YTOOBI AHANMTHYECKHII CHTHAJN BO3POC B
1,5 - 2 pa3a ocraBasich B paMKax AHMama3oHa TPagyHPOBOYHOM XapaKTEPHCTHKH.
BHOBB 3amyckaroT mporeaypy Mpouecca aTOMU3alMH U MPOBOJAT €€ MOTHOCTHIO.
[NoBropsitor M3MepeHHe ¢ O00aBKOW He MeEHee TpeX pa3 HaxoIAT CpeaHee
apudmMeTAUeCcKOe 3HAYCHHIE MACCHI AIEMEHTA.

OxmmacMoe 3HAUCHNUE MAcChl 3JIEMEHTa NPEACTAaBIAeT OO0 CyMMy Macchi
JJIEMEHTA, COICPIKAINCHCS B 00BEeMEe BBEICHHOI MPOOBI M MACCHI YJIEMEHTA B 00BEMe
BBeAcHHON J00aBku (mr). Ecmu pacxoxaeHHe MeXIy H3MEPECHHbIM 3HAYCHHEM
MacChl IEMCHTA M OXKHIACMBIM 3HAYCHHEM He TIpeBhimaeT 15 % oT oxxumaeMoro
3HAYCHHS, TO PE3YJIbTAT aHAIM3a NMPOOBI CUMTAIOT MOATBEPXKIAEHHbIM. Ecimu 310
YCJIOBHE HE BBIIOJHAETCS, TO HEOOXOAUMO YBEIMUYUTh KPaTHOCTb pa30aBleHUs WU
CKOPPEKTHPOBAaTh YCIIOBHSA aHATH3a MPOOH! (HApUMEpP, BBECTH CTa[HMIO MHPOIIH3A 2,
HCIIONB30BaTh MOAM(HKATOp MK rpadUTOBYIO KIOBETY ¢ mardopmoit JIsBoBa).
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Clieqyer OTMETHTB, YTO [IPH MCIOIb30BAHWM KIOBETHI C Iutardopmoii JIsBoBa
HEOOXOMMMO YCTAHOBHTH TEMIIEPATyPy AaTOMHM3allid H OYHCTKH OMNPEICIIAeMOro
anementa Ha 200-250 °C BB, yeM ykazaHo B Tabmure 3.

Ta6mmma S - Beenenne mommdmkaropa

Dnevent | Momdukarop | Konuenrpauusi, | O0bem, | Crocod
r/mm MM BBOMA
Al Mg(NOs), 0,1 10 1,2
Bo PANO 1005 10 12
Mg(NO 3)2
Fe Mg (NO3), 0.01 10 1.2
Cd Pd(NO»), 0.5 10 1.2
As Pd(NO»), 0,5 10 1.2
Sn Pd(NO0s), 0.5 10 1.2
Pb Pd(NOs), 0.5 10 1.2
Se Pd(NO3) 0.5 10 1.2
Ag Pd(NO»), 0,5 10 1.2
/n Mg(NOs)» 0,01 10 1.2

Croco6 1 INocnenoBatenbHOe BBeneHrne MoquduKaropa i npoObl HEMOCPEACTBEHHO B
KiOBeTy (CymmapHbiii oObeM TpoObl W Momm(dukaTopa He JOIDKEH IPEBBIIATh
40 M),

Crioco6 2 Baenenne MoauduKaTopa B IpagyHpoBOUHBILE pacTBop/mpoby. K 1 oM’
IPaJyHPOBOYHOTO PAacTBOPA/Ipobsl 20 MM® HCXOIHOIO PAcTBOpa MOAM(HKATOPA
MaccoBo# KOHUeHTparmu 10 F/,E[MS.

Ecrm mpm  anammse mpo0 BBIACHAETCA HEOOXOAUMOCTh B TPAMEHEHHH
momuduKaTopa WHIM KOBETH ¢ Iutaropmoii JIbBOBa, TO HEOOXOIMMO 3aHOBO
YCTaHOBUTH TPAMyHPOBOYHYIO XapaKTEPUCTUKY Wi 3THX ycnouidl. B Tabmuue 5
TIPUBEICH TPHMEPHBIM CITHCOK SJIEMECHTOB, UL KOTOPBIX MOXET TOTPe0OBaThCA
HCIIOIBb30BaHKE MOAU(DHKATOPOB U CIIOCOOBI PabOThI ¢ HAMH.

IIPUMEYAHUE - [TonyckaroTesl HHbIE COCOOBI peaiu3aly MeTona K00aBOK, B YaCTHOCTH
TIOCTIENOBATENBHOE BBEZIEHHE B IpadUTOBYIO KIOBETY MPOOHI U 100aBKy €3 POBENEHNs CYILKH N0Ce
[IEPBOTO BBOZA TIPH YCJIOBHH, YTO CYMMapHbI 00beM BBOAMMON MpoOBI 1 NO0ABKY HE MPEBHILIAET
40 mm3.

11.2 M3mepenue coaepkaHus OMPEAEIIIEMOTO 3IEMEHTA B X0JIOCTOM Ipobe

Ormpeenenrie MacCOBOM KOHIIEHTPALMK SlIeMEHTa B KaKI0H XonocToi mpobe,
npurotoriieHHoi mo 10.3, npoBoaaT B cooTBercTBUU ¢ 11.1 HEe MeHee Tpex pa3 B
TeX )K€ YCIIOBUSIX, B KOTOPhIX AHAIM3UPYIOTCS MPOOBl U C TEM ke pPa30aBICHUEM.
Ob6wveM xomocToil TPOOBI, BBOAMMBIA B TpaHTOBYIO KIOBETY aTOMH3aTOpa,
cocraBimger 40 mm3. Mcemonb3ys mporpaMMHOE obecredeHHe K CIEKTPOMETDY,
PacCUMTHIBAIOT cpe/iHee apu(METHIECKOE IOy YESHHbIX 3HAUCHIH.

3aTeM HAXOAAT cpejiHee apU(PMETHUECKOE 3HAUEHHE IS ABYX XOJIOCTBIX
mpod ¥ TPUHAMAIOT €ro B KadecTBE pe3yibTaTa HW3MEPEHHH MacCOBOH

17



CT PK 2318-2013

KOHLIGHTPALIMKA JJIEeMEHTAa B XoyiocToM mpobe. [l olecriedeHHS TOYHOCTH
U3MEPEHHUH B COOTBETCTBHMH CO 3HAUCHUSAMH TI0KA3aTelicH, NMPUBEICHHHIMH B
Tabmune 2, HeoOXomMMO MAOOHTHCA TOTO, YTOOBI MAaccoBas KOHICHTPAIUA
JJIEMEHTa B XOJIOCTOM mpoOe He mpeBbimana 30 % OT HUWXKHErO 3HAYCHHA
nwarna3oHa u3Mepenuit (Tabmuua 1). B mpotuBHOM cityuae HEOOXOIMMO HANTH H
YCTPaHHUTh UCTOYHHK 3arpsA3HECHHS, BHOBh NMPUTOTOBHTH Mo 10.3 xomoctyio npoly
Y TIPOAHAIM3UPOBATH €€.

IMPUMEYAHME 1 Ilpu HeBO3MOXHOCTH HAJbHEHIIErO CHIDKEHHs 3HAYCHUS XOJIOCTOH IpOOBI
(HemocTaTo4Has YUCTOTA PEAKTHBOB, BOIBL [OCYABL JIAOOPaTOPHOTO TNOMEIIEHHMs) JabopaTopHs
TOJDKHA OIPaHMYHTh AMANA30H M3MEPEeHHii TakuM o0pasoM, YTOObI peayibHO JOCTHTaeMast XOJoCTast
npoba He mpeBbiniaia 30 % ero HuKHEH rpaHuLbL.

TIIPUMEYAHYE 2 TIpu cucremaruyeckoii pabore HeoOXOIMMO KOHTPONMPOBaTh CTabIIIBHOCTD
3HAYEHWI! XOJNOCTOH MpoObl MO OmpenessieMbIM 3NEMEHTaM C HCIOJb30BAHHEM, HamlpHMep,
KOHTPOJIBHBIX KapT U NPHUHHUMATb OMNepaTHBHblE Mepbl NpH (GOPMHPOBAHHH HETaTHBHBIX
TEHAEHLMM AJIsi 3HAYSHUI XOJIOCTOH MPOObI.

IMPUMEYAHUE 3 Haubosbline CA0KHOCTH BO3HHKAIOT, KaK MPAaBUJIO, AJS CIEAYIOLINX
3JIEMEHTOB. aTIOMHHHUI, JKeNe30, Mefib, LIMHK (paboyast ArHa BONHbI 213,9 HM).

12 O6padoTka pe3yjibTATOB H3MepeHHii

MaccoByi0 KOHLEHTPALHIO ONpEIeAeMOro eMenTa B nmpobe (X, Mr/aM’)
BBRIUHUCITTIOT TI0 Popmyie (3):

X =(C,,-Cy O, €))
rae C,, - MaccoBasl KOHLECHTpALKA ONPEACIIEMOro IEMEHTa B aHATH3UPYEMOi
npobe 1o 11.1, Mxr/nm’;

C - MaccoBas KOHIICHTpALMs OMPECIIEMOro dIeMeHTa B XOJIOCTO#H Mpobe mo
11.2, Mxr/mv’; eci ipo0y He Murepam3oBaw 1o 10.2, 1o Cy, = 0;

Q- ko3(dummenHT pasdaBieHus, BeIYUCIeHHbIH 10 Dopmyne (2); ecu mpoly He
pazbasysum, To Q= 1.

Ecnmu  aHamM3upylOT TONBKO OJHY  QJIMKBOTHYKO MOPHHIO  MPOOBI
(ompeneneHre pacTBOPEHHBIX (OPM WM aHAMM3 Tpo0 MPUPOAHON Bombl 0e3
NPEIBAPUTEIILHON MPOOOMOATOTOBKH), TO 3a Pe3yjbTaT H3MEPEHHs MaCcCOBOW
KOHIICHTPAIWK 3JIeMEeHTa B TNpo0e NPHHHUMAIOT 3HAYEHHE, BBIUHCIICHHOE II0
®opmyiie (3).

Ecnn ananu3upyroT 1Be alMKBOTBI MPOOBI, TO 3a pPe3yJbTaT HM3MEPSHHA
MAacCOBOM  KOHIIGHTpPAllMKM  JJIEMEHTa B npobe NPHHHMAIOT  CPEHEe
apu(METHUCCKOE 3HAUCHUE PE3yJTBTATOB N = 2 MapaUIe/IbHBIX ONpPEAEICHUM, is
KOTOPBIX BBIIMOJIHAETCS yCIOBHE:

Xmax 74X;nin5 0:01 } Vomn (4)

T1€ Xpnay - OONBIIHI PE3YIIBTAT HAPAIENHHOTO ONPEACIICHHS, MI/AM

Xnin - MEHBILHIA PE3YJIbTAT MAPATIIETBHOTO OPEETICHHS, MI/IM

X - cpenHee apu(METHUECKOE PE3y/IbTATOB MAPaUICIBHBIX OMpEAeICHHIA,
Mr/ M,

Tory - 3HAUCHHE TIPEENa moBTOpPsAeMocTH (cM. Tabmwmity 6), %.

18



CT PK 2318-2013

IIpu HeBbimowmeHwn ycyoBus (4) MOryT OBITH HMCHOJB30BAHBI METOMIBI
NPOBEPKH  NPHEMIIEMOCTH  Pe3yJIbTaTOB  MAPAIENBHBIX  ONpeneNieHuid |
YCTaHOBIICHUS OKOHYarenbHOro pesynprara cormtacho ['OCT HMCO  5725-6
(5 pasnen).

13 Odopmiienne pe3ysIbTaTOB H3MEPEHHI

Ecmu anamusupyercsi TONMBKO OJHA aJIMKBOTA MPOOBI, TO PE3YJbTAT W3MEPEHHUS
(X) B mOOKyMEHTax, NpenyCMarpUBAIOIIMX €r0 HCHOJIB30BAHUE, MOXKET OBITh
NMPEACTABICH B BUJE: X £ A, MI‘/I[M3, P =095, rme A - nokazarejib TOYHOCTH
METOIUKH:
_o-X ()
100
3Hauenue 5 npuseneHo B TaGmime 2.

Tabauna 6 - 3HaveHNs TIpeaesioB MOBTOPSIEMOCTH JIJisl I0BEPHTEIbHOMH
BepositHoctu P = 0,95

JIMANA30H H3MEePeHHii, MI/aM” IIpenen noBTOPsiEeMOCTH (OTHOCHTEILHOE 3HAYCHHE
JOIYCKAEMOT0 PACXOKACHHS MEKIY ABYMS
Pe3yIbTATAMH NAPAJUISJIbHLIX ONIpeaeieHnii), r, %
Bapuii, Gepuiumuii, BaHamuit, kaamuii, KoOaJbT, IUTHUIL, MapraHel, MOJNUOAEH, MBIIIbsIK, HUKEJb,
CBUHELI, cepebpo, CTPOHLIMIA, XpOM
Ot 0,0001 no 0,001 BKJIOU. 39
Cg. 0,001 1o 0,01 BKJTFOU. 28
Cg. 0,01 no 0,1 BKJIFOU. 22
Cs. 0,1 17
Menp, cenex
Ot 0,0005 1o 0,005 BxjrOU. 48
Cg. 0,005 no 0,05 BKJIHOY. 34
Cs. 0,05 17
AJTFOMUHUH, 3K€eJ1e30, 0JI0BO, TUTAH
Ot 0,02 no 0,1 BxrOY. 28
Cs. 0,1 17
ITunk
Ot 0,005 g0 0,05 BJFOUY. 42
Cg. 0,05 mo 0,5 BrEOY. 28
Cs. 0,5 17

TIPUMEUYAHUVE VY craHOB/EHHbIE 3HA4YEHHS [TOKa3aTefIeil OTHOCATCS K AUANa30Hy W3MEPEHHIT Uit
JaHHOTO JIEMEHTA B COOTBETCTBHH ¢ Tabmmueit 1.

Ecin aHAIM3HPYIOTCA JIBE ATMKBOTHI IPOGHI, TO pe3y abTaT u3MepeHus (X ) B
JOKyMEHTaX, MNpPEAyCMaTPUBAIOMNX €ro  HCMOJIb30BaHUE, MOXKET OHITh
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HpeNCTaBleH B BUAE: X + A, MI‘/I[M3, P =095, rne A; - mokasareyb TOUHOCTH
METOJTUKH:

5.3 ©)
A X2
X 100

3naueHue &, npuseaeHo B Tabmune 2.

Jomyckaercs  pe3ynbTaT HW3MEPEHHS B JOKYMEHTaX, BBIJABAEMBIX
naGoparopueii, npeacraensats B Baxe X + I, mr/am’, P = 0,95, npu ycnosuu
A,, < A, roe + JI; - 3HaUeHHe MOKa3aTess TOYHOCTH U3MEPEHUH, YCTaHOBICHHOE
MpU peanu3amud METOAWKH B Jlaboparopuu H 00ecmeunBacMoe KOHTPOJEM
CTaOHIBHOCTH PE3YJIbTaTOB H3MEPEHHIA.

IIPUMEYAHUE Tlpy npencraBneHun pesyibTata H3MEPEHHII B NOKYMEHTAX, BbIAaBaEGMbIX
nabopaTopueii, yKa3bIBakoT;

- YICJIO Pe3yJIBTATOB MAPALIEBbHBIX OIPEE/ICHHH, HCIONb30BAHHBIX JUIsl PAcueTa Pe3ysbTaTa
U3MepeHuir;

- crocod OmpeneNieHHs pesyibTara M3MepeHuil (cpenHee apHMETHUECKOe 3HAYCHHE MITH
MeZuaHa).

14 IlpoBepka npuemMJIEMOCTH Pe3YJILTATOB, MOJIy4YaeMbIX B YCJIOBHAX
BOCHPOH3BOAMMOCTH

Pacxoxnenue MEXAy pe3yjbTaraMu €JIMHUYIHBIX I/ISMepeHI/Iﬁ, IIOJIy4Y€HHBIMHA
B IBYX naﬁopaTopymx, HE OOJIXKHO MPEBBILIATE NPEACIa BOCIIPON3BOAUMOCTH !
|X1,;za5_X2 50,01‘)(;-1, ‘R (7)

,Aa6)|
rae X, ., - Pe3yJbTaT M3MEPEeHHI, TOJTydeHHbIH B IEPBOIt 1abopaTopuy, M/,
X, .5~ PE3Y/IBTAT H3MEPEHHIA, [OyJEHHBIH BO BTOPOH 1aGOPaTOPHEL, MI/IM;
X, - cpemHee apmpMETHUECKOE PpE3yNbTaToB u3MepeHmii B ofemx
NabOpPATOPHsX, MI/IM’;
R - 3Hauenue npezena socnpousBomuMocTy (cM. Tabmity 7), %.
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Tadauma 7 - 3HaveHus! NpegesIoB BOCHPOM3BOANMOCTH H KPHTHYECKOM
Pa3HOCTH AJIsl J0BEPUTEIbHOI BepositHocTH P = 0,95

Juana3oH H3MepeHuii, IIpenen Bocnpons- Kpuntuueckan pasnoctb
mr/om® BOAMMOCTH (OTHO- (OTHOCUTEJIBHOE 3HAYEHHE 10~
CUTEJBHOE 3HAYEHHE MyCKAEMOTr0 PACX0XKAeHHS
AOMYCKAEMOro MeKAY ABYMSI CPeIHHMH
PacXoKIEeHHSI MeXRIY apudpmMeTHYECKHMH
ABYMS eJHHUYHBIMH pe3yJIbTaTaMH H3MepeHMi,
pe3yabTATAMH, MOJIy4eHHbIMH B Pa3HbIX
MOJIy4eHHBIMHU B PA3HBIX J1abopaTopusix),
gadoparopusnx), R, % CD,.95, %o

Bapuii, Gepuniuii, Banaguit, KagMmuit, KOOAJBT, TUTUH, MapraHel, MOJUOIEH, MBIIIbSIK, HUKEb,
CBHHEI, cepeOpo, CTPOHIMIH, XPOM

Ot 0,0001 10 0,001 BKJI. 56 48
Cs. 0,001 10 0,01 BxJL. 42 36
Carimre 0,01 10 0,1 BKIL 34 28
Csbpime 0, 1 28 22
Menn, cenen
Ot 0,0005 mo 0.005 BKJI1. 70 59
Cs. 0,005 o 0,05 B 48 42
Csaoimre 0,05 28 22
ANFOMUHWH, 3K€JIe30, OJIOBO, TUTAH
010,02 1o 0,1 BKJIL 42 36
Cabine 0,1 28 22
Lusxk
Ot 0,005 10 0,05 BKJI. 56 48
Caeire 0,05 10 0,5 Bk, 39 34
Cspizte 0,5 28 22

MPUMEYAHUE VYcraHOBICHHbIE 3HAMEHHS MOKA3ATENEH OTHOCATCS K AMANA30HY H3MEPEHHH ISl JAHHOTO
SIEMEHTA B COOTBETCTBUM ¢ Tabmaneti 1.

Ecimm B kaxmoit w3 aByx Jaboparopwii moilydeHO 1O JBa pe3yJibTara
napajuiebHBIX ONPEIeIeH I, TO PACXOXKICHHE MEKITY CPEIHMME apH(PMETHYECKHMEU
SHaAYCHUAMHMA, NOJTYYCHHBIMH B na60paTomex, HE NOJDKHO MPEBLIIIATH KpHTPI‘-ICCKOﬁ
pasaoctu CDyo5 (Tabmuma7):

|}1,/m6 —}2,1106 < 0,01'}4‘11 'CDO.95 (8)

IJIe X5 - PESYTIBTAT H3MEPEHHI, TIO/TyUeHHBIH B IIEPBO JIA00PATOPHEL MI/IM ;

X 206 - PE3YJIBTAT H3MEPEHHIA, IOSTyYEHHbIH BO BTOPOH 11a00paTopuu, Mr/, M

X - cpemHee apu(METHUECKOE PE3YJIBTATOB M3MEPEHMH B 00EHX JIabOpaToOpHsX,
mr/om’.

[Tpu BeinmonHennu ycnosuii (7) u (8) mpuemiieMbr 00a pe3yJibTaTa H3MEPEHHI, 1
B KQUeCTBE OKOHYATENHHOTO MOYKET OBITh MCIIOIF30BAHO WX 00INee CpeHee 3HAYCHHE.
TIpu mpeBbIlIeHHN Tpeaena BOCIPOU3BOAUMOCTH MOTYT OBITh HCIOJIB30BAHBI METOIBI
OLICHKH TIPHEMJIEMOCTH pe3ynsTatoB m3Mepenuii cornmacio ['OCT HCO 5725-6

(pa3men 5).
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15 KoHTposb KauecTBa pe3yJbTaTOB H3IMEPEHHH MPH peaJN3aLuH
METO/JHKH B JIA00paTopuH

KoHTponms kauecTBa pe3yibTaTOB W3MEPCHHM IPH peAM3ald METOAHMKH B
n1abopaTopyH MpeayCMaTpHBAET:

- ONCPaTHBHBIH KOHTPOJb TPONEAYPHl HM3MEPCHHH HAa OCHOBE OILECHKH
MOTPENTHOCTH TIPH PEATN3ALMH OTCIBHO B3ATOW KOHTPOJIBHOM MPOIEyPHI;

- KOHTPOJIb CTAOWJIPHOCTH PE3YJIFTATOB H3MEPCHMHA HA OCHOBE KOHTPOJISA
CTaOMNBHOCTH CPEMHETO KBAAPAaTHYCCKOTO OTKIOHCHWS MOBTOPSEMOCTH, CPEIOHETO
KBaJIPaTHICCKOTO OTKJIOHCHHUSI BHYTPHJIA00PaTOPHOM TIPEIIM3AOHHOCTH,
HOrPELLHOCTH.

OneparuBHbIA KOHTPOJb NPOLEAYPbI BHINOJHEHHS U3MEPEHHUI MPOBOAT MYTEM
CpaBHCHHMS pe3yibTaTa OTJCIBHO B3ATONH KOHTPONBHO# mponenyps! K, ¢ HopMaTuBoM
xoaTposs K, Obpasuamu i KOHTPOIIA ABJIAIOTCA padoure npoObl NPUPOAHBIX HITH
cTouHbIX BoA. O0beM 0TOOpaHHOM MpOOBl I KOHTPOJA JOJKEH COOTBETCTBOBATH
YIBOCHHOMY OOBEMY, HCOOXONMMOMY Il HPOBEICHHS aAHAM3a 0 METOIHKE.
Pesynprar KOHTpOIBHO# npoueaypst K paccunTeiBaioT o ®opmyiie (9):

K.=|X"-X-C,, ©)

rae X- PE3Y/BTaT KOHTPOJBHOIO M3MEPCHHSA MACCOBOH KOHICHTDALMH JIIEMEHTA B
paboueit mpoGe (cm. 11), Mr/am’;

X' - pe3yrbTar KOHIPOJIEHOTO F3MEPEHIS MACCOBOH KOHIICHTPAIT|H YIEMEHTA B IPO0eE ¢
M3BECTHOM oGaBKoi (cM. 11), Mr/mv’;

C,, - BeIAUHHA IOOABKH OPITICMOTO ATEMEHTA, MI/ZIM .

Bemmunna mobaBku momkHa coctaisatk oT 50 % mo 150 % ot conepxanus
3JIEMEHTA B UCXOMHOM mpobe. O0beM A00aBKM HE IOJDKEH mpeBbiwars 5 % obbema
mpoOel. Eci comeprkaHme sIeMeHTa B MCXOMHON Mpobe MEHBINEe HIDKHEH TPaHHII
JTMana3oHa W3MepeHHi, TO BeNW4uHA J00aBKU AODKHA B 2 - 3 pa3a IpeBBIIATH
HIDKHIOIO IPaHMITy AUaIla30Ha N3MEPEHUN.

Bermrunny no6asku (C;, Mr/mv’) paccuutsiatot no dopmyae (10):

Co=Cy- Vo/V (10)
rme Co - MaccoBas KOHIIGHTPAaIMs OJJIEMCHTa B CTaHIaPTHOM oOpasime
(aTTECTOBAHHOM CMECH), HCTOTE30BAHHOM /Il BHECEHUS 100ABKHM, MI/IIM ;

V, - 06BeM cranmapTHOro 00pasiia (aTTeCTOBaHHOM CMeCH), BHECEHHOIO

B Ka4eCTBE JOOABKH, CM

V - 06beM mpoBsL, cM”.

Hopwmarus kouTposns K, paccuntsiBatoT mo ®opmyie (11):

K,= \[(An‘x )2 + (Aﬂ,Xl )2 (] l)

rae Apx | An,x‘ - ITIOKa3are)ld TOYHOCTH PE3YJIbTATOB W3MEPEHMl (TPaHMIBI
a0OCOITFOTHOM MOTPEIIHOCTH M3MEPEHHI W1 BeposTHocTH P = 0,95), yeTaHOBIICHHBIC B
T1a60paTopUn NP PeaTU3aIKi METO/IMKH, COOTBETCTBYIOIIVE COIEPKAHUIO JICMEHTA B
paboueii mpobde u B pobe ¢ 106aBKOit COOTBETCTBEHHO, M/
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Ecnu B naGopaTtopuu yCTaHOBJICHBI TPAHMITBI OTHOCHTEIBHON MOTPELIHOCTH
(6,xn 6, ), To3HaueHns A, u A, Bbraucassor no ®opmysam (12) u (13):

Ay =001-5,,-X; A, =0015 X' 12

KadecTBO KOHTPOJIBHOM MPOLENYPHl NPH3HAIOT YAOBJICTBOPUTEILHBIM HpU
BbIINNOJIHCHUH YCJIOBUA:

K, <K, 13)

Ecmn mepaBeHctBo (13) He BHIMONHACTCA, TO TPOLEIYPY KOHTPOJIA
TOBTOPSIOT. [IpH TOBTOPHOM HEBBHITTOJTHEHHH TOTO YCIOBHS BHIACHSIIOT IPHIHHEL,
TIPUBOIAINNE K HEYOBICTBOPHUTEIBHBIM PE3YJIbTaTaM, H NPHHAMAIOT MEPHI IO AX
YCTPaHEHHIO.

HepI/IOZ[I/IT-IHOCTB KOHTPOJIA HCIIOJTHUTCIICM Mpoueaypbl BBINTOJIHCHHU A
U3MEpPCHUHE, a TaKke pealu3yeMble TPOIEAYPHl KOHTPONA CTaOHIBHOCTH
PE3yJIBTATOB BBIMIONHIEMBIX HM3MEPEHHH PpErIaMEHTHPYIOT B PykoBoacTBE 1O
KaueCTBY JIaOOPATOPHH.
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IIpnioxkenue A
(ungopmayuornoe)

IoaroToBKa XHMHYECKOH IOCY/IbI AJIS BbIIOJTHEHHSI H3MePeHH it

[Ipy BBIONHEHNM W3MEPEHUIT HEOOXOOMMO TINATEBHO COONIOAATh YHCTOTY
XMMHYECKOM MTOCYTBI, PYKOBOACTBYSCH CIICAYIOIIMMH MMPABHIIAMH.

JIis  MBITBS XUMHUYECKOW TOCYABI  Pa3pelIaeTcs HCMONB30BaTh  KOH-
[EHTPUPOBAHHYIO a30THYIO (X.4.) WM CepHyI0 (X.4.) Kucioty. Kareropuuecku
3alPELIacTCs HCIOJMb30BaTh YISl MBIThS COMY, BCE BHJIBI INENOYH, BCE BHJIBI
CHHTETHYECKHX MOIOIIMX CPEICTB, XPOMOBYIO CMECh.

Ilocymy mpemBapHTESIbHO OTMBIBAIOT BOIOIPOBOMHON BOZIOH, a 3aTeM B HEE
HaJMBAIOT Ha 1/2 00beMa a30THYIO HIIM CEPHYIO KHCIIOTY U TIIATEJIHHO OOMBIBAIOT €10
BCIO BHYTPEHHIOIO IOBEPXHOCTS, 4 3aTEM BBUIMBAIOT B CHELHAIBHEIN cocya. [Tumerku
mpH TIOMOILM TPYIIM HECKOJIBKO pa3 3aloiHA0T KHCoTod Bhime MeTku. Ilocne
NPOMEIBAHKA TIOCY/IbI TMCTHINIHPOBAHHOM BOIOH (HE MEHee 5 pa3) ce OKOHJATEILHO
CIIOJIACKHMBAIOT OMMCTHILIMPOBAHHON BOJIOH (2-3 pa3a).

IIpu mpoBeAcHWH aHAIH3A I KaX/0r0 pacTBOpa HEOOXOIUMO HCIIOB30BaTh
CBOIO MHIETKY. PacTBOp M3 KONIOBI HAJIMBAIOT B YACTHIN, CYXOH CTAKAHUMK U U3 HETO
HaOHparOT PacTBOP B IHIIETKY. 3ampelaeTcs MOorpyKarh IHIETKY BO BECh 00BeM
pacTBOpa Bo M30EKaHHME 3arPA3HEHHS.

Pexomenayercsi WMeTh OTHOENbHBIA HAOOpP INOCYyAbl IA IPUIOTOBJICHHSA
PaACTBOPOB KAXKIOTO SIEMEHTA.
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Ipunoxenue b
(ungpopmayuonroe)

Pa3pymienne opraHu4ecKHux BelIecTB B MPo0ax MeTo10M
CBEPXBLICOKOYACTOTHOIM MHHEPAIH3AIIMH

PazpymieHne opraHuuecKux BEIIECTB MPOBOIAT B COOTBETCTBHH C HHCTPYKLMECH
K CBEPXBBICOKOYACTOTHOM neuu 1o [3].

[IpoGy oGbeMomM 50 cM’ MOMEWAIT B KOHTElHEp M IPOGOMOArOTOBKH.
Bribupator cooTBeTcTBYIOMMIT AJNTOPHTM paznioskeHud. [IpoBoJsT BbIIapHBaHHE
mpoOBl B CBEPXBBICOKOYACTOTHOM MWHEpAAM3aTope H, moclie A00aBiIeHHUs
KOHIICHTPUPOBAHHOM Q30THOH KHCIOTBI M TEPEKHCH BOAOPOIA, Ppa3pyIICHHE
OPTaHMUECKHUX BEMIeCTB IO [aBjicHueM B TeueHue 15 muH. Ilocne sroro, He
BBIHMMAs KOHTEHHED, TPOBOIAT BBIIIAPHBAHHE H3JIUIIKOB KUCJIOTHL.

[NomyueHHEIH A30THOKUCIBIE PACTBOP KOJIMTIECTBEHHO IEPEHOCAT B MEPHYIO
KOOy BMeCTHMOCThIO 50 CM° M pasbaBIfoT A0 METKH OHIMCTHILTMPOBAHHOM
(memoHM30BaHHOH BOIOK).

JUts TpHrOTOBIEHHS XOJOCTOM TPOOBI B KOHTeHHEp IS TPOOOHMOATOTOBKH
TIPHUITHBAIOT TE e 0OBEMBI PEareHTOB, KOTOPhIE HCIIOIb30BAIUCH IIPH PA3IOKECHHH,
M MPOBOJIST WX BhIMapuBaHue. [10c/e 3TOro pacTBOp KOJMYECTBEHHO MEPEHOCAT H3
KOHTE/Hepa B MEDHYK KOJOY BMECTHMOCTBIO 50 CM° GHIMCTHIUIHPOBAHHORM
(ICHOHM30BAHHOM BOJIOHN ).
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IIpunoxenue B
(o6s3amenvhoe)

Cnoco6bl MOCTPOEHNUs FPaIyHPOBOYHOH XaPaAKTEPUCTHKH 1151 IHHKA
(paGouas 1ymHa BoHBI 213,9 HM)

[pu mMOCTPOSHHH TPASyUPOBOYHON XapaKTePHCTHKY T IHKA (pabodasd mHa
BojHbl 2139 HM) pDYKOBOACTBYIOTCS OIHMM W3 OIMCAHHBIX HIDKE CIOCOOOB B
3aBUCHMOCTH OT YMCTOThl OHOWCTIUIMPOBAHHOHN (J€MOHM30BAHHOM) BOABI W
pacTBOpa a30THOM KUCIIOTHI 1m0 5.4.1.

Ecmu Ka4ecTBO OMIMCTHIIMPOBAHHOM (JIEMOHW30BAHHOMN) BOJBI M PacTBOpa
a30THOM kucnotTsl o 5.4.1 cooTBeTcTBYeT TpeboBarmsaM 10.5 it rpayrpOBOUHOTO
pacTBOpa MHKA MACCOBOH KOHI[GHTpAIHH | MKI/IM, TO MPOBOAST FPAAyHPOBKY IO
8.6 ¢ MCONB30BaHHEM 3TOTO TPAAYHUPOBOYHOTO PacTBOpPA.

Ecmu xauecTBO OMIMCTHILTMPOBAHHON (JIEMOHW30BAHHON) BOJBI M PAacTBOpA
asotHOM kmciaorel 1o 541 He coorBerctByer TpeOGoBanusam 105 gnsa
IPaAyMPOBOYHOr0 PACTBOPA IMHKA MACCOBOM KOHLEHTpauud | MKr/aM’, To
IPOBEPSIOT €TI0 COOTBETCTBHE UTA TPAAYHPOBOUHOTO PAcTBOPa IMHKA 10 MKr/mv’;
JO3UpYeMBIe O0BEMBbI JO/DKHBI COCTABIATH 5 MM. LIpH y/IOBIETBODHTEIBHBIX
Pe3ybTaTaX KOHTPOJIS PEKOMEHAYIOTCS CACAYIOIINE BAPHAHTHI

- TPOBEACHHE TPaayHpPOBKM N0 Mpoueaype, usnokeHHod B 10.6, ¢
HCIIONE30BAHAEM PACTBOPA IIUHKA MACCOBOH KommenTpamwn 10 Mr/am® (cm. 5.4.11).
Ilpu stoM 0GBeM HO3UPYEMOro pacTBOpa cocraBisier 2; 4; 8 MM (HeoGxomuM
MHKPOI03aTOp IIepeMeHHoro oobema ot 0,5-10 MM );

- TPWUTOTOBJICHHE HECKOJBKMAX TPAAyHPOBOYHEIX PACTBOPOB, HAMpHMED,
MaccOBO# KOHLEHTpaIwH IuHKa 5; 10; 20; MKI/M> ¥ BBOZ OHOTO M TOTO Y€ 06heMa
(5 MM’) Ka@KIOTO TPAZyHpPOBOYHOTO PAcTBOpa (HANPHMEP, C HCIONB30BAHACM
ABTOCEMILIEPA),

Ipu HEYIOBJICTBOPHTEITHHBIX pesysbTaTax KOHTPOJIA KauecTBa
OMIMCTUIUTMPOBAHHON (ICMOHM30BAHHON) BOOBI M PACTBOPA A30THOH KHCIOTHI MO
5.4.1 HeoOXOmMMMO YCTPaHHUTh MCTOYHHKH 3arps3HEHus, oOpaimas oco0oe BHUMaHKE
HA YHCTOTY HCHOJb3yEMOM ITOCY ITBl.
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