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MpepucnoBue K WecToMy U3AaAHUIO

HacTtosiwee, wecmoe, vn3gaHve npenctaBnseTr cobor paclumpeHHoe npo-
deccuoHarnbHoe pyKoBOACTBO MO XMMWYECKOMY aHanusy nUTbEBOW W NPUPOOHON
BOAbI YHU(PMLIMPOBAHHLIMU METO4AMU C MPUMEHEHMEM KOMMNIEKTHOrO 060pyA0BaHMS
npoussogctea 3A0 «Kpucmac+y» — nopraTnBHbIX nabopaTopun, TECT-KOMMMEKTOB
N YKNaaoK Ha nx OCHOBE.

B pykoBoacTBe onucaHbl npaBuna otbopa M NOAroToBKM Npob, npouedypbl
BbINOMHEHNsT aHanusoB, npvBedeHa pasHoobpasHas nonesHad WHdopmauus,
AaHbl Bubnmorpaduyeckmne CCbifikn Ha PyKOBOACTBA U OENCTBYHOLLME HOPMATUBHO-
MeToanyeckne AOKYMEHTbI MO aHanmay BoAbl. TEKCT PyKOBOACTBA HACLILWEH WMMo-
cTpaumsiMu, Co3gatroLwMMmM Harms4HOCTb M obneryawwummn BbiNOMHEHNE aHanusa.
[nsa yoobcTBa nonb3oBatens uUsgaHus nokasateny M MeToauku ux onpeneneHus
npvBeaeHbl B andaBMTHOM nopsiake. N3gaHue cHabxeHo andaBuTHbIM yKasaTernem,
a TaKkKe aKkTyanusavpoBaHHbIM CIUCKOM NUTEPAaTypbl U HOPMATUBHLIX JOKYMEHTOB.

B HacTosiem m3gaHum ans psga nokasatenen BHECeHbl YTOYHEHWs cBefe-
HUA O [OEWCTBYKOLUMX aTTECTOBaHHbIX MEeToAuKax uamepeHun (B TOM uucrie u
opurmHanbHbIX MeToamnkax nameperun 3A0 «Kpucmac+y); yuTeHbl TeXHonorndeckme
yCOBEPLUEHCTBOBaHUS, CBSA3aHHbIE C MOATOTOBKOW MPUMEHSIEMbIX PEareHToB U ynyy-
LIEHNEM KOMMIEKTYIOLMX; BHECEHbI CBeaeHUs 06 aHanuampyemblX KOMMOHEHTax B
acnekTe ux 3Ha4MMOCTU B Pa3nnyHbiX 0b6nacTax aHanUTUYeCKow NPakTUKn 1 Ap.

BHeCéHHble cBefeHNst NO3BOSAIOT UCMONb30BaTh HACTOSILLEE PYKOBOACTBO Kak
npv aHanu3e NUTLEBOW WU MPUPOAHOW BOAbI, TaK U NO psAy nokasarenen — npu
aHanmse OYULLIEHHbIX CTOYHbIX BOL, FPYHTOBbLIX BOA, MOPCKOW BOAbl, MOYBEHHbLIX
BbITAXeK U T. N. COOTBETCTBEHHO, PACLUMPSIOTCA 06NacTu NpYMEHeHNs NopTaTuB-
Horo komnnekTHoro obopyaoBaHua 3A0 «Kpucmac+y», no3Bonsolme BbIMOMHATD
XUMWYECKUA aHanu3 BOAbl MPU  CaHUTAPHO-TMIMEHNYECKOM U  3KOMOrMYECKOM
KOHTpone, obecnevyeHnn pasnuyHbiX TEXHONOMMn BOAOMNOATOTOBKM U BOOOOUYUCTKM,
BOOHO-XMMMWUYECKOM KOHTpOrie KOTnoTypbuHHOro obopydoBaHus, BOAOCHaGXeHUM
N BOAOOTBEAEHMW, OLEHKe arpecCMBHOCTU [PYHTOBbIX BOA4 B CTPOMTENbLCTBE,
pacdacoBke (GyTunMposaHmu1) BOAbI U Ap.

HacToswee n3gaHve pykoBOACTBa NpefHasHavyeHo Ans MakcumarnbHoro obrner-
YeHus paboTbl onepaTtopa Npu XMMUYECKOM aHanumse BOAbl N SABMASETCS XOPOLUUM
obecneyeHnem ero npodeccuoHansHon noarotoBkn. C y4ETOM CROXMBLUENCS
YHUUKALMN METOOMK aHanM3a PyKOBOACTBO NpeactaBnser cobon meroguveckoe
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nocobue Ons LWKMPOKOro Kpyra notpebutenen cootBetcTBytowen npogykumn 3A0
«Kpmcmac+», a TakKxe pekoMmeHayeTcd cneunanncrtam no XMMmyeCKkomMmy aHaluasy,
npenogaBatensam CcucTeMbl MNpodecCuoHanbHoOro 0bpas3oBaHusl,  y4uTenam
LIKOr, negaroraM AOMOfHUTENbHOro obpasoBaHust, CTyAeHTaM BY30B, y4allMMCs
I'IpO(*)I/IJ'IbeIX KInaccoB U BCEM MHTepecCyrLnMCA BOMNpoCaMn KOHTPOINA KadecTtBa
BOAbI.

AnekcaHOp puzopbesuy Mypasbées

Pekeu3umbi 05151 om3bI808 U roesaaHuu:

HayuHo-npoussoacTeeHHoe obbeamHeHne 3A0 «Kpucmac+y.
191180, Poccus, . CaHkT-INeTepbypr, Hab. pekn ®oHTaHku, 102.
Ten. 8 (800) 302-95-25 — 3BoHOK No Poccun 6ecnnatHbIn
Ten./cbakc: (812) 325-34-79, 575-54-05, 575-88-14
E-mail: info@christmas-plus.ru
Cantbl: kpucmac.pd, christmas-plus.ru, shop.christmas-plus.ru, ecologlab.ru,
u-center.info




1. BBEAEHUE

1. BBEOEHME.
O NOPTATUBHbIX U3AENMUAX
N YHUOULNPOBAHHbLIX METOAUKAX
XUMUYECKOTIO AHAJIN3A

AHanUTUYEeCKUE 3a]a4H, perraeMble TPy UCCIIEIOBAaHUHN BOJBI, OIIEHKE COCTO-
SIHUSL BOJTHBIX OOBEKTOB M TOYBHI B IPO(ECCHOHATIBHBIX U YUEOHBIX TA00PATOPHSIX,
4acTo TPeOyIOT MPUMEHEHHUS] METO/IOB, KOTOphIE, AaBas KOJMWYECTBEHHYIO HH(OP-
MaIlfio, TeM He MEHee SIBJISIOTCS MOPTaTUBHBIMU. CBOMCTBO MOPTATUBHOCTH TPH-
MEHHUTEJIFHO K METOJMKaM XMMHUYECKOTO aHalli3a IperojaraeT MCIOIb30BaHUE
MUHUMAaJILHOTO KOJIMYECTBA MPOOBI, pACTBOPOB, XUMHKATOB U 00€CIeYeHHOCTh CO-
OTBETCTBYIOIIUMH CPEACTBAMU M3MEPEHHUN M MPUHAIIKHOCTIMHU (TOPTaTUBHBIMHU
NUIETKaMH, 03aTOpPaMH, KaIMOPOBAaHHBIMH CKIISIHKAMH M T. 11.), OTCYTCTBHE IIO-
TPEOHOCTH B TUIIMYHO JIA0OPATOPHOM 000OPYI0OBaHUU M COOTBETCTBYIOLICH Jlabopa-
TopHOU 0a3ze. B cocraBe KOMILJICKTHBIX MOPTATUBHBIX M3ACIHH JIJIT XUMHYECKOTO
aHaJi3a UMeeTcsl, Kak MpaBuilo, BCE HEOOXOAMMOE U JOCTATOYHOE ISl BHITIOTHEHHS
aHanu3a. Takoe 00OpyIOBaHHE MPOMU3BOIUTCS HAyYHO-IPOU3BOACTBEHHBIM O0b-
enuaeHueM 3A0 «Kpucmac+» — 3To mopTaTUBHBIC HACTOJIBHBIC U PaHIIEBbIE J1A00-
paropuu paznuuHbix moxeiei tuna HKB, a Taxke TecT-KOMIUIEKTHI U Pa3InYHbIE
YKJIaJIKH Ha WX OCHOBE, yueOHbIe MUHH-IKCIIpecc-nadoparopuu «lluenka-Y/xum»,
Habop xummuueckux cpenctB «HXC-Boma» u nip.

OO0masi xapaKTepUCTUKA METOA0B U TEXHOJOTHid. MeTombl U TEXHOIOTHH
TUAPOXUMUYECKOTO aHAIN3a, PeaTM30BaHHBIC B TECT-KOMITJICKTAX, TOPTATUBHBIX J1a-
ooparopusix Tunia HKB u apyrux usnenusx, BisiroTcst yHU(QUIIMPOBAHHBIMU Ha OC-
HOBE PacIpOCTPaHEHHBIX B aHAJIN3€ METOI0B U METOAMK, 3aKPEIUIEHHBIX 1EUCTBYIO-
IIUMHU HOPMATUBHBIMU IOKYMEHTaMH, POCCUMCKUMU 1 MEXIYHAPOTHBIMU CTaHAAP-
TaMu U NMPOo(EeCCHOHAILHBIMUA PYKOBOJCTBAMU [0 aHAJIM3y BOJbL. Vcmonib3yemblie
TEXHOJIOTHH aHAJIN3a [MO3BOJISIIOT BBHIIOIHATH KOTUYSCTBEHHOE U TTOMYKOIHMYECTBECH-
HOE OIpE/IENICHUE KOHIICHTPALIUN aHATU3UPYEMbIX KOMIIOHEHTOB Pa3HbIMHU METO/Ia-
MU (TUTPUMETPHUYSCKUM, BH3YaJIbHO-KOJIOPUMETPUIECCKUM, (POTOMETPUUYECKHM U
Ip.). Pe3ynbraTel SKCIIEPUMEHTAIILHBIX ONPENCICHUN Psijia MOKa3aTeliel UCIIOIb3Y-
FOTCSI TIPU OTIPEACIICHUN 3HAaUCHUM CBA3aHHBIX MOKA3aTeNeH, BBIMOIHIECMBIX pacyET-
HBIM CITIOCOOOM TIO aITOPUTMaM, IPUBEAEHHBIM B HACTOSIIIEM PYKOBOJICTBE.

Oco0eHHOCTH HCIOJIb3yeMbIX METOJA0B XMMHYECKOr0 aHajm3a. Metonbl
XUMHYECKOTO aHAIN3a, PeaIn30BaHHbBIE B TECT-KOMIUIEKTAX, IIOPTaTUBHBIX JTabopa-
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1. BBEAEHUE

TOPUSIX U APYTUX U3ACTUSIX, YHU(PHUIIMPOBAHBI HA OCHOBE CTaHJApTHU30BAHHBIX Me-
TOJIOB KOHTPOJIS TTOKa3aTellel KadyecTBa BO/Ibl. METONbI M TEXHOJIOTHH aHaJIH3a 00e-
CIIEYUBAIOT Y0OCTBO IPUMEHEHHS H TOPTATUBHOCTH COOTBETCTBYIOIIMX H3ICIIHIA:

— TIOCPENICTBOM MTPUMEHEHUS BU3yaJIbHO-KOJIOPHMETPHUECKOTO OTPe/ICTICHHS
Ha 3aBepIIaroIIeM dTare ONpeleleHns Hapsay ¢ POTOMETpUYecKuM (JTHO0 BMECTO
HETO);

— M3MCHCHHS COCTaBa aHAIMTHICCKUX PACTBOPOB B HANPABICHUN YIIPOIIEH-
HOW M YCKOPEHHOW WX JO3MPOBKH (HAIpUMeEp, BMECTO pa30aBICHHBIX PAaCTBOPOB
PEareHToOB UCITOIB3YIOTCS PACTBOPHI C TIOBBIIIEHHOW KOHIICHTPAIMEH, BMECTO KHU/I-
KHX PEarceHTOB — CYXHE CBHITy4He U 1p.). Tak, 3aMeHa HEKOTOPHIX aHAIUTHICCKUX
TOTOBBIX PACTBOPOB HAa CYXHE PEareHTHBIC COCTABBI IMO3BOJISET 3HAYUTEIHLHO YBE-
JUYUTH CPOKU TOMHOCTH COOTBETCTBYIOIINX aHATUTHICCKUX PELENTYp U MTOBBICUTH
ymo0OCTBO UX MIPUMEHEHUS;

— NMPUMEHEHUS TOPTATUBHBIX CPEACTB JJO3UPOBKU PACTBOPOB U MPOO (HAMpH-
Mep, BMECTO CTEKJISTHHBIX TPaIyHpPOBAHHBIX MMUIIETOK WJIM MEPHBIX IIMIHHIPOB HC-
MOJIB3YIOTCS TPAAyUPOBAHHBIC IIMTPHUIIHI ¢ HAKOHCYHUKAMU, MTOJIUMEPHBIC TTUIICTKH,
KareJibHbIC (DIIAKOHBI, MEPHBIC CKJISTHKH C METKaMH);

— COOJTIO/ICHUS TIPU TIPOU3BOJICTBE SIMHOTO TEXHOJIOTMYECKOTO IUKJIA TPH-
TOTOBJICHUS U KOHTPOJISI PEarcHTOB M TOTOBBIX aHATTUTHUYECKUX PACTBOPOB, a TAKXKE
UCIIOJIb30BaHUs YJOOHBIX B MPUMEHEHUU MOCY/IbI, IPUHAJIKHOCTEH, CPEJICTB J0-
3UPOBKH U T. Il. HAAJIEKAIIETO KAYeCTRA.

TexHonornveckas CrabUILHOCTh IPU IPOU3BOACTBE U3ICIUI 115l XHMUYECKOTO
anamm3a 3A0 «Kpucmac+» obecriednBaeTcsi CHCTEMOI MEHEDKMEHTa KaueCTBa KOM-
nanuu cornacHo MCO 9001, npoxozsieil nepuoaudeckoe 0CBUIETENTLCTBOBAHHE.

[lopraTuBHOCTD i1 METOIOB MOKPOH XHMHM MHOTHMMH CHELHAIHCTaMU
CBSI3BIBACTCS C BO3MOXKHOCTBIO MX NPHUMEHEHHUS B IOJIEBBIX (BHENIa0OPATOPHBIX)
YCIIOBHUSIX, U Ul TAKOI'O COIIOCTABJICHHUS €CTh HOpMaTuBHast ocHoBa. M3 Gonbiioro
YKciIa METOI0B aHAIN3a BOJbI CIIELIUAIMCTAMH BbIAEICHA OTHOCUTEIHLHO HEOOIbIIAs
rpynmna MeTonoB, HasbiBaeMblx noaegvimu. I'OCT 24902 omnpepenser mnoneBou
METOJ KaK IIPUIOHBIN K NPUMEHEHUIO HEIIOCPEICTBEHHO B IIOJIEBBIX YCIIOBHSX,
IIPU OTCYTCTBMM BOJOIPOBOA, LIEHTPATU30BAHHBIX MCTOYHUKOB 3JIEKTPOIHEPIUH,
CTaLlMOHAPHBIX U CIIELUAIEHO 000PYIOBaHHBIX JJa0OPaTOPHBIX OMELCHUH.

Hcnonb3yemble yHUIMGUPOBaHHbIE METOIUKY aHAIM3a, TAK K€ Kak ux Oojee
CIIO’KHBIE JTAOOpaTOPHBIE aHATIOTH, B HEOOXOIMMBIX CITyJasixX IIpelyCMaTprUBaloT pa3-
JUYHBIE J00aBKM B aHAJIMTHYECKHE pacTBOpbI. [IpuMenenne no6aBok onpenenén-
HOro HazHavyeHus (Oy(pepHBIX, CTAOMIM3UPYIOMINX, CBS3BIBAIONINX, (UKCHPYIOIINX
U T. II.) TIO3BOJISIET 00ECIEUUTh M30UPaTEIHbHOCTh aHANIN3a U MCIIONB30BaTh MPE/-
JlaraeMble METO/IbI JJIsl KOHTPOJIS OCHOBHBIX MTOKa3aresei kauecTBa MUTHEBOM BOJIBI,
BO/JI IPUPOHBIX (TOBEPXHOCTHBIX U MOA3EMHBIX ), TOKa3aTesNeil BOJHO-XHUMUYECKOTO
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1. BBEAEHUE

peXHMMa SHEPreTUYECKUX M CUIIOBBIX YCTAHOBOK, @ IO HEKOTOPBIM ITOKa3aTesIM —
OYMILEHHBIX CTOYHBIX BOJI, TPYHTOBBIX U MOPCKHUX BOJ H Jp.

[Ipumenenne mopraruBHEIX nabopatopuii HKB pasnnynbix mopenei, Tect-
KOMIUIEKTOB M T. II. IPEIIIOJIAraeT MPOBEICHUE XUMUUECKOI0 aHaIn3a yHU(ULIHPO-
BAaHHBIMU METOJIMKAMHM, UMCIOLIUMHU eOuHyI0 0a3y CHeYUANbHbIX KOMNJIEKMYIOUUX
(nopmamuseHbvIxX cpedcms 003UpOBKU, NOCYObl, NPUHAOIEHCHOCHEU, VKAAOKU), d MAK-
JHce eOUHBIT MEXHOIOSUYECKUL YUK NPUSOMOGLEHUS U KOHMPOISA KAUeCmEd 20Moeblx
ananumuyeckux pacmeopog. Ilpn 3ToM nmpuMeHseMble METOJUKN aHaau3a OTBEYa-
0T MIPUHIUIAM €JUHCTBA U TOYHOCTH U3MEPEHNI U COOTBETCTBYIOT ACHCTBYIOIUM
HOPMAaTHBHBIM JOKYMEHTaM U OOIIECHPUHSATBHIM IIPO(PECCHOHATIBHBIM PYKOBOACTBAM
10 aHAJTU3Y BOJIBI.

Hcnonp30BaHne TECT-KOMIUIEKTOB M MTOPTATUBHBIX JTAOOpaTOpUit ISl KOJInde-
CTBEHHOTO XMMHYECKOT0 aHAJIN3a P00 BOJIBI aKKPEUTOBAHHBIMU HCITBITATEILHBIMHU
a00paTOPHBIMH IIEHTPaMH (AaKKPEAUTOBAHHBIMH JIA00PATOPHSIMU) B HAIICH CTpaHe
JIOJITO€ BpEeMsl CIePKUBAJIOCh M3-3a OTCYTCTBHUSI COOTBETCTBYIOLINX aTTECTOBAHHBIX
MeTonuK uaMepenuit (M), y3akOHHBAIOIIMX HMCIIOIb30BAHUE 3TOIO 00OPYI0BaHUS
Juts u3Mepennii'. B mefictByromielt B Poccun HOKYMEHTAIIMH TIPAKTUYECKHA HET ar-
TECTOBAHHBIX METOAMK KOJIMYECTBEHHOTO XUMHYECKOTO aHAIN3a BOJIBL, pa3padoTaH-
HBIX ISl UCTIOIb30BaHUs BHE JabopaTopuil. Peub MOXKeT UATH UL O IPUMEHUMO-
CTH T€X WIM MHBIX paHee arrecToBaHHBIX MU Kk moneBbIM ycnoBusiM. MHOTHX 3a-
HMHTEPECOBAHHBIX B BBHIMOJHEHUH H3MEPEHUH BHE J1a0OpaTopHii Takas MpaKTHUKa
YAOBIECTBOPUTD HE MOTJIA, TAK KaK Jake eciu 1 yaaércst nogoopars MU, npuroanyro
JUISL TIOJIEBBIX aHAIM30B KaKOr0-THMOO KOMIIOHEHTA, TO €€ ONMHMCaHMs COACPIKaT JIHIIb
IepeueHb CPEICTB OCHAILEHHs (00OpYIOBaHMUS, CPEACTB M3MEPEHUH) U alrOpUTM
anamu3a. [logOopka >xe HeOOXOAMMBIX CPEICTB OCHAILCHMS U PACXOJHBIX Marepua-
JIOB JUIs aHAJIN3a JIOKWIIACh Ha MJIEYM OIepaTropa M OKa3bIBAJIach I1OYAC CIIOKHON U
TPYAHOBBIIOIHUMOM (eciM BOOOIIE BBHITTOJIHUMOM) 3a1a4ei.

[Ipn ananu3ax ¢ MpUMEHEHUEM psiia KOMIUIEKTHBIX HM3JEIHi IPOU3BO/ICTBA
3AO0 «Kpucmac+» ucnomnssyrorcs arrectoanHble MU knacca [THJ] @ c¢ He3Ha-
YUTEIbHON MoaM(UKaluei, yTo He MPENmsATCTBYeT MX HMPHUMEHEHHI0 B OOJIACTH
TOCKOHTpOJIA (Hampumep, B TecT-komruiekTe «PK-BITKy» m3mepenus mpoBomsarcs B
cootBercTBUU ¢ [THJ] @ 14.1:2:3.101). MHorue tecT-KoMIIIeKTH («XXeme3o 00-
mee», «XJopuab», «AMMoOHUIY, «Pocdare» U Op.), a TaKXKe MOPTATUBHBIE JIa-
Ooparopun IPUMEHSIOTCS ¢ ncnonb3oBaHueM MU, cniennanabHo pa3padoTaHHBIX
3A0 «Kpucmac+» U aTTeCTOBAHHBIX /IJIS BHEJIA00PaTOPHBIX YCJIOBHI (TTpUBe-
neHbl B «Criucke HOPMAaTUBHBIX JOKYMEHTOBY, b).

Crenyer oTMETUTh Ba)XKHYIO ISl NIPAKTUKOB O0COOCHHOCTH HOBBIX MU, pasz-
paboranHbIX u arrectoBaHHBIX 3AO «Kpucmac+»: B Ha3BaHHE METOIUKU BBEIEH

! 3a py6exoMm LIMPOKO UCMOMb3yeTca aHanorMyHas NpoayKLUMs, B YaCTHOCTM, NopTaTue-
Hble nabopatopuu ¢ kornopvumMetpom Tuna DREL-2400 (HACH Co, CLWWA) n T. n.
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1. BBEAEHUE

IJIaBHBIA MPU3HAK WX MPAKTHYECKON MPUMEHMMOCTH U 00ECIICUEHHOCTH 000pYyI0-
BaHHEM — TO, YTO aHaJIM3 BBINOJHIETCS HA OCHOBE COOTBETCTBYIOLIETO M3/EITHS
KOMIIaHUH (IKCTpecc-1adopaTopuu, TecT-KOMIUIeKTa). BaxkHo, 4yTo B cocTtaBe u3je-
JUST IMeeTCa TOKYMEHTAIHs C MOJPOOHBIM OMHMCAHMWEM €0 COCTaBa M OINEpaluid,
BBINIOJIHSIEMBIX IIPH [TOJATOTOBKE K aHAJIM3Yy U BBINOIHEHHUIO onpeneneHus. CooTBeT-
CTBYIOILIME CBEICHUS NPEILyCMOTPEHBI TAKXKE B METOAMKE HPUMEHEHHs SKCIpecc-
naboparopuii. CiieyeT OTMETUTb, YTO HOPMBI MOTPEIIHOCTH M3MEPEHUIl aTTecTo-
BaHHbIX MU KOMIaHMU COOTBETCTBYIOT B OCHOBHOM TpeboBanusim ['OCT 27384,
YTO BeChMa YI0OOHO Il M3MEPEHUH B MOJIEBBIX YCIOBUSX, YUUTHIBAsE UCIIOIH30Ba-
HUE MaJIBIX 00bEMOB MTPOO U PACTBOPOB.

BrinonHenne koMIuiekca paboT [0 CO3aHUI0 U METPOJIOTHUECKON aTTeCcTaluu
MU Ha ocHOBe M3AEINH KOMIIAHUH KpaiiHe OJaronpHusTHO CKa3aJoCh Ha KaueCTBE
U TOTPEOMTENICKUX CBOMCTBAX TECT-KOMILIEKTOB M IOPTATHBHBIX J1a0OpaTOpHUH,
TaK Kak [IPHUBEJIO K PACHIMPEHUIO 00J1acTei UX MPUMEHEHHS 1 COBEPILICHCTBOBAHHIO
YHU(DUIPOBAHHBIX METOJMK aHAIN3a KAK MHCTPYMEHTOB JIJIsl XUMUYECKOTO aHaJIU-
3a BHE J1a00paTopuii.

Takum 00pazoM, yHUGHUINPOBAHHBIE METOABI M KOMIIJIEKHbIE M3IEIHs I TH-
JPOXMMHYECKOTO aHAJIM3a Ha UX OCHOBE CETOJHS MPEACTABISIIOT COO0I MHCTPYMEH-
Tapuii, TO3BOJISIOLUIMI BBITOIHATE pa3HOOOpa3Hble XUMUUECKUE aHAIN3bI, U IPUTOJI-
HBIH 17151 9P heKkTHBHOM padOTHI B MOJEBBIX U J1a0OPATOPHBIX YCIOBUSIX PA3HBIM Ka-
TEropHsIM CIEIHMAINCTOB — CIIyk’0aM CaHUTapHO-XUMHUYECKOTO, THIPOJIOTHYECKOTO,
9KOJIOTUIECKOTO M TEXHOJIOTUIECKOTO KOHTPOIIs, B cTpykTypax MUC u 'O, reonoro-
Pa3BEIKH M OXPaHbl OKPY’KaIOILEH cpenbl, B 00pa30BaTe/IbHbIX YUPEKACHUAX U P.
[Ipu ucnonbp30BaHNU TOPTATUBHOTO 00OPYIOBAHHS B KOMIIJIEKCE C aTTECTOBAHHBIMU
yauduumpoBanabivua MU 3A0 «Kpucmac+» i ApyruMu JeiCTBYOIMMHA HOpMa-
TUBHBIMH JOKyMEHTaMH aHAJIN3 BOJbI OCYIIECTBISICTCSI B COOTBETCTBUH C TpeOoBa-
HUSIMH T'OCY/IapCTBEHHOMN CHCTEMBI €/JMHCTBA U IPABUIBHOCTH U3MEPEHUH B MOJTHOM
00BEME 33/1a4 KOIMUYECTBEHHOTO XUMHYECKOTO aHaJIH3a.

BaxHbIM 3TanoM B pa3BUTUU TEXHOJOIMH XMMUYECKOIO aHAJIM3a BOJbI C IIPH-
MEHEHHeM nopratuBHoro ooopynosanus 3A0 «Kpucmac+y siBuiach MeToguyecKast
popaboTKa 1 TUIOrpad)cKoe N3AaHUe CIELUATIN3UPOBAHHOTO PYKOBOACTBA IO BO-
JTHOMY aHAJIMTUYECKOMY XUMHYECKOMY KOHTpOJ 0. [losiBIEeHHE yIIOMSHYTOTO H3/1a-
HUsI TIO3BOJTUIIO YCOBEPILICHCTBOBATH PsiJl YKe MPOU3BOAMMBIX 00pa3lioB 000pya0Ba-
uus 3A0 «Kpucmac+» n pa3paborars HOBbIE, TOTPEOHOCTH B KOTOPBIX 00yCIIOBIIE-
Ha aKTyaJbHOM IJI1 MHOXKECTBA NPEIIPUSTHN Pa3HBIX OTpaciieil MPOMBIIUIEHHOCTH
3aJadell aHaJIMTHYECKOTO KOHTPOJIS POU3BOICTBEHHBIX BOI.

2 PykoBOACTBO MO aHanMTUYECKOMY XMMWUYECKOMY KOHTPOIIO MpU BOAOMOATOTOBKE U
akcnnyartaumm kotensHoro obopynosanus / A. I. MypaBbés 1 gp. CI16.: Kpucmac+, 2024.
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2. XAPAKTEPUCTUKA NPUMEHAEMbIX METOAOB 1 OBOPYOOBAHUA

2. XAPAKTEPUCTUKA NMPUMEHAEMbIX METOLOB
N ObOPYAOBAHUA

2.1. OnpepenseMble NokasaTenu,
MeToAbl U TEXHONOrMm
aHanu3sa

OmnpenensiemMble TTOKa3aTeld U XapaKTEPUCTUKU YHUPHUIUPOBAHHBIX METOHOB
aHaJi3a BOJbI MpeJcTaBiIeHbl B Ta0u. 1. Micnonb30BaHHbIC B HEll HANMEHOBAHHUS 110-
KazareJyiel, METOJZIOB M JIPYTHE CBEICHUS COOTBETCTBYIOT MCIIOJIb3YEMbIM B HOpMa-
TUBHOW TEXHUYECKOHN TOKyMEHTAITNH, CIICIIHAILHON 1 yIeOHOH uTeparype.

B rpade tabm. 1 «Ilokazarens, I1JIK (HOpMaTnB)» pUBEICHB HAUMECHOBAHUS
MOKa3aTeJiel KadyecTBa BOJbI, ONPEACIIEMBIX PACCMATPUBAEMBIMH B HACTOSILIEM PY-
KOBOJICTBE METOJUKAMHU U CPEACTBAMHU. 37€Ch K€ MPHUBEIACHBI 3HAYCHUS TPEIEIEHO
JIOTTYCTUMBIX KOHIIEHTPALMi, HOPMUPYEMBIX 110 JAHHOMY [TOKa3aTeli0 U MMEIOIINX
HanOOoJIbIIee TPAKTHYECKOE 3HAUYCHHE.

B rpade «OmnpenensieMble KOMITOHEHTBI NTPHBEICHBI HANMCHOBAHUS U XUMHU-
YyecKre 0003HaYeHHs KOMIIOHEHTOB, OIPEAEISIEMbIX IIPHU aHAIN3€ COOTBETCTBYIO-
muX rnokaszareneil. HaumeHoBaHus mokasareneil v onpeaensieMblX KOMIIOHEHTOB He
BCET/Ia COBMAJIAIOT.

B rpage «Merox ananuza (HOMep, XapakTepHCTHKA)» yKazaHbl Homep (000-
3HAYEeHHE) MEeToJla aHaju3a 1Mo exuHoMy peecTpy MmeronoB 3AO «Kpucmacty», a
TaK)Ke OCHOBHOH M JIONIOJHUTENBHBIN MPH3HAKU, XapaKTepU3YIOIIHE THII Olepa-
LU ¥ OOLIENIPUHATOE HA3BaHHE XMMHKO-aHAJIMTUYECKOTO MeToa (Hanpumep, uc-
nosnb3yeMsblil pearent). Homep mMerona siBisieTcsl Takke HOMEPOM 3akasa (apTHKY-
JIOM) COOTBETCTBYIOIIMX H3ACIHHA; KpPOME TOr0O, YKa3aHHBI HOMEp HCIOJIb30BaH
npyu 0003HAYEHUHM TEXHMYECKOW JOKYMEHTAIMM Ha COOTBETCTBYIOLIME H3ICIIHSL.
[Ipu onmcanum METOOB MCIIONB30BaHBI COKpalleHus (TpUBEeHbI epen Tadm. 1).
[Tpu ananM3e KOJOPUMETPUUECKUMH METOJaMH, KaK MPaBUIIo, MPEIyCMOTPEHO BHU-
3yalIbHOE KOJIOPUMETPUPOBAHUE OKPALIEHHOH IIPOOBI, a Tarkoke (oromMeTpupoBaHue.

B rpade «/lnamazon ompenensieMblX KOHLEHTpaUWi» MPHUBEACHBI 3HAYCHHUS
KOHIICHTPALUi, COOTBETCTBYIOIUX AHAana3oHaM HM3MEPEHUH NMPH TUTPUMETpHUE-
CKOM 1 ()OTOMETPHYECKOM OTPEIeICHIH JTNOO0 PH BU3YaIbHO-KOJIOPUMETPHUYECKOM
OTIPE/IeNICHHN — [[BETHBIM 00pa3liaM KOHTPOJILHOHN IIKAJbI.

B rpade «O6pEM mpoOB» yKazaH 00BEM MOITOTOBIEHHON TIPOOKI, pacxomye-
MO [17151 BBIIIOJIHEHUSI OAHOTO OIIPEACIICHUSI.
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2.1. OnpepensiemMble NokasaTtenu, MeToabl U TEXHONOMMM aHanusa

B rpade «HTI» mpuBeseHb! CChUIKM HAa COOTBETCTBYIOIIME MJIM aHAJOTHY-
HbIe HOpMaTuBHO-TexHH4Yeckue AoKyMeHThl (HT/I), mo KOTOpbIM OCyIlecTBIseTCS
orpejesieHne, 1100 Ha MpodeccroHaIbHbIe PYKOBOACTBA 0 aHanu3y. CBeaeHus 00
aKTyanu3anu (aeficteun) ykazanueix HT/l mpuBeneHs! B ClicKe HOPMaTHBHBIX J10-
KyMEHTOB.

B rpade «O0bexT aHanu3a» NpuUBEICHbBI CBEJCHUS O MPUMEHUMOCTH JJTaHHOTO
MeTOJa JJIsl Pa3IMYHbIX THIIOB BOJBI C COXPAaHEHUEM CBEICHHH O MPUMEHUMOCTH
MeTO/la, YKa3aHHbIX B cooTBeTcTBYomeM HT/I. 3neck e /i1 HEKOTOPhIX METO0-
ByKa3aHa MX NMPUMEHUMOCTb I aHaJN3a CTOYHBIX BOJ M TIOYBEHHBIX BOJHBIX BbI-
TAKEK, a TAKIKE MOPCKOM BOJIBI.

Mnuorue npuBenéHHble B TalOn. 1 MeTogsl aHamu3a SIBISIOTCS Pas3HO-
YPOBHEBBIMH, T. €. IO3BOJISIIOT BBIMOJIHUTH KaK IOJYKOJUYECTBEHHBIN (CUTHalb-
HBIW) aHaJN3, TaK U KOJMYECTBCHHbIM aHaNn3 (XMMUYecKHe u3Mepenus). Tak, mpu
KOJIOPUMETPHUYECKOM aHaJIN3€e OKpalIeHHbIE MPOOBI, 00pa3yIoNecs B X0/e aHaIU-
3a, KOJIOPUMETPHUPYIOTCS BU3YaJIbHO C IPUMEHEHHEM TUIEHOUHBIX U TOMY TTOA00HBIX
HIKaJ JIM00 (POTOMETPUPYIOTCS C IPUMEHEHUEM MTOPTATUBHOTO (POTOKOJIOPHUMETPA;
IIPY TUTPUMETPUUYECKOM aHAIM3€ JUIsl TUTPOBAHMS MOTYT MCIIOIb30BATHCS I1OJIU-
MEepHBIE MUTIETKNA MO0 CTEKIITHHBIC TpalyHpoBaHHbIC MUTETKU (Oropetkn). [Ipu
KOJIODUMETPUPOBAHUH C MOMOLIBIO BH3YaJIbHO-KOJIOPUMETPUUECKON INIEHOUHOM
LIKaJbl, @ TAK)KE MPU YNPOIEHHOM KallelbHOM TUTPOBAHMM MOJUMEPHON MUIET-
KO oTpesiesieHre HOCUT MOJYKOJIMYeCTBEHHBIN XapakTep. BolnonHeHune onpexaene-
HUHN C IPUMEHEHHEM YMIPOIIEHHBIX TEXHOJIOTHI OOJIerdaeT BBHIMOJIHEHNE aHaIn3a
HeCTeIaIucTaMu (HampuMep, B 00pa30BaTeNIbHBIX YUPESKICHUSIX, 00IIEeCTBEHHBI-
MU 00BETMHEHUSIMHU) H CITOCOOCTBYET OOYUYCHHIO OTIEPaTOPOB.

YuuThiBas, 4To MpUBENEHHBIC B TaOM. | MeTOmbI aHam3a B TexHomorusax 3A0
«Kpucmac+y Halumm npuMEeHEeHHEe B U3/eNIUAX Pa3In4HbIX TUIOB (TECT-KOMIUIEKTaXx,
MOPTaTUBHBIX J1a00PATOPHSIX, MOAYABHBIX U3MIEIHUSIX U KOMIUIEKTaX 000pY/I0BaHUS —
cM. 1. 2.4), B&XHBIMH YCJIOBHUSIMHU JUIsI OOCCIICUCHHsI KAaueCTBA M DKCILTyaTal[MOH-
HOW CTaOMJIBHOCTH SIBIISIETCS COOJIONEHNE €JUHOTO LUKJIA IPUTOTOBJICHUS U KOH-
TPOJISL PEareHTOB M TOTOBBIX aHAINTHUYECKUX PACTBOPOB, a TAK)XKE HCIIOIb30BAHHUE
yA0OHOW B MPUMEHEHUU MOCYAbI, MPUHAIICKHOCTEH, CPEACTB TO3UPOBKH U T. II.
HaJUIeXKaIlero KadyecTBa. YKa3aHHOE TaKKe SIBISETCS BaXKHBIM /IS XapaKTePUCTH-
KW yHA(UIMPOBAHHBIX METOJOB aHAIN3a, COCTABISIONIMX OCHOBY IMpEIaraeMbIX
3A0 «Kpucmac+» TeXHOIOTUN aHATN3a BOJIBI.
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2. XAPAKTEPUCTUKA NPUMEHAEMbIX METOAOB 1 OBOPYOOBAHUA

[Ipy KOMMYECTBEHHOM ONpeleNieHUH (THUTPOBaHUH, (HOTOMETPUPOBAHUH)
MIPEAYCMOTPEHO BBHINIOJIHEHNUE aHATM30B C MOKa3aTesIMA TOYHOCTH, PErllaMEHTHPO-
BaHHBIMH aTTECTOBAaHHBIMHU MeTonukamu uzmepenuit 3A0 «Kpucmac+» u gpyrumu
HOPMaTUBHBIMH JIOKYMEHTaMH 110 aHau3y. [Ipu 3TOM pe3ysbTar onpe/ieleHus Moy-
YaroT 110 aJITOPUTMY, IPUBEJEHHOMY B HACTOSILEM PYKOBOJCTBE, IIOONEPALIMOHHBIX
KapTax-MHCTPYKUMSX (IIe NpelyCMOTPEHbl) 1 HOPMATHBHBIX JOKyMEHTax (B 3aBHU-
CUMOCTHU OT MOIU(HKALUK) JNOO COIIACHO METOIUKE, OIMCAHHOM B MAacHopTe Ha
nzaenue. [Ipu cobmoneHnn Bcex M3JI0KEHHBIX TPeOOBaHMH M TPaBHJI BHITOTHEHHS
oTiepaIyii aHa U3 BHIOTHACTCS C YPOBHEM TOYHOCTH, IPHHSATOM MPU KOJTMUYECTBEH-
HOM XMMHYECKOM aHaJIH3e.

Pacu€THpIMH MeTOZaMU OLIEHMBAIOTCSI 3HAYECHUS OTIEJIBHBIX IOKa3areseil Ha
OCHOBE PE3YJIbTaTOB OIPEAEICHUH, BBIMOJHEHHBIX 3KCHepUMEHTanbHO. K Takum
rokaszareinsiM (B Tabn. 1 He yka3aHbl) OTHOCATCS: KapOOHaTHAs KECTKOCTh (CyMMa
CO,* u HCO,"), marnuii (Mg*"), narpuii u kanuii (cymma Na* + K*), coneconep-
JKaHHe oblIee, Cyxol OCTaToK. AJITOPUTMBI MOJIy4EeHUsI PacYETHBIX 3HAYEHUH IO-
KazaTesel M3JI0KEHBI TPU AKCIIEPUMEHTAIILHOM OIPECIICHUH COOTBETCTBYIOIINX
CBSI3aHHBIX TOKa3areneil. [lepedeHp pacuéTHRIX U CBSI3aHHBIX MTOKa3aTeNei, 0003Ha-
YEHUS U PACIOIOKECHUE METOANKH pacuéTa MPUBEACHBI B Ta0M. 2.

Tabnuuya 2
MokasaTenu, oueHMBaeMble PacY4ETHbLIM METOAOM
N OueHnBaeMbIi O6Go3HayeHue CBsi3aHHbIV NoOKa3aTternb Ne nyHkTa
n/n nokKasaTtenb MeToAa
OLEeHKHn
1 | KapboHaTHas xécT- Z(COSZ’ +HCO, ) | KapboHarsbl, Wwénou- 6.12
KOCTb, MMOSb/MN 3KB HOCTb
2 Maruuin, mr/n Mg2+ XKécTtkocTb obuas, 6.10
Kanbummn
3 | ConecogepxaHue A [maBHble aHMOHBI (K- 6.29
obLuee, apokap6boHat, kabpoHar,
MMOJb/1N 3KB. HUTPAT, HUTPUT, CyIb-
doar, xnopua)
4 | Hatpuw v kanun, mr/n | Y(Na* + K*) [MaBHble aHNOHbI, 06- 6.29
Las KECTKOCTb
5 | Cyxown ocTaTtok A [MaBHble aHWOHBI, Kanb- | 6.29
LW, MarHum, HaTpum u
Kanui
6 dbocv(bop opraHude- Poer doccop 06K (Posm): 6.33
CKuM dochop MUHepanbHbIN
(PMMH)
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2.1. OnpepensiemMble NokasaTtenu, MeToabl U TEXHONOMMM aHanusa

[TponomKUTENBHOCT aHAIN3A YKa3aHHBIMHM B Ta0a. 1| MeTomaMu cOCTaBisieT
B OOJIbIIMHCTBE citydaeB OT 1 10 30 MUH 1 He BKIIIOYAET MPOIOKUTEILHOCTD MO~
TOTOBKH aHAJIM3UPYEMBIX MPOO.

Jnst peanu3anuy TEXHOIOT WA aHaJIN3a Ha OCHOBE YHU(HUIIMPOBAHHBIX METO0B
B cocTaBe nmpom3BonuMbIX 3A0 «Kpucmac+y» m3menuit mpeaycMOTpeHs! (B 3aBUCH-
MOCTH OT TUIIAa U HAMMEHOBAHUS M3JIEIINS) CICAYIOIINE CPEICTBA KOMIUIEKTALMH.

* T0oTOBBIC K IPUMEHEHHIO aHATTUTUIECKUE PEarcHThl U PacTBOPbI, HHIUKATO-
phl, OydepHbie cMecH, oM, KalCyIUpOBaHHBIE CTAHAAPTHBIC HABECKU XMMUKATOB
JUISl IPUTOTOBJICHUS PACTBOPOB MOTPEOHUTEIIEM.

» KanubpoBaHHble CpeAcTBa JO3WPOBKH PEATeHTOB U PACTBOPOB: KOJOBI
MEpHBIE; MUIETKH I'PalyHpOBaHHbIE CTEKISIHHBIC, a TAKKE MOJIMMEPHBIE IHIICTKHY;
CKJISIHKH C METKaMH; LUJIMHPHI MEpHbIE, (DIIaKOHBI C KalleJIbHBIMH JJ03aTOPaMH.

*  KoHTposbHbIe Kaibl 00pa3LoB OKPACKHU ISl BU3YaJIbHOTO KOJIOPUMETPH-
pOBaHHUs, BOJO3AIIUIIEHHBIE.

e Marepuainsl: OymMara HHIUKAaTOpHAs, peareHTHast, GUILTPOBATbHASL.

e Tlocyma: BOpoHKH (DEIBTPOBANBHBIC U JCIUTEIbHBIC, KOJTOBI KOHUYECKUE,
[IAJIOYKU CTEKJISHHBIE, NIPOOUPKHU KOJIOPUMETPHUUECKUE U IPOCThbIE, CTAKAHYMKU
(vamm) 1uis BIIApUBaHUs, (PIIAKOHBI IPOCTHIE U KalleJIbHBIC.

e Ilpubopsl (B 3aBUCMMOCTH OT HAaMMEHOBAaHH): BECbl TEXHHUUYECKHE, Ha-
Oop-yknazaka i goTokosopumerpupoBanus «IJkotecT-2020-K», xoHmyKTOMETp
DIST 2 (0-10 /), pH-meTp «pH-410» u np.

* [lpuHamnexxHOCTH: NHWHEHKA, HOXHUII, TEPMOMETp, TpyOka THOKafd,
LIMAaTeNb.

* Cpencrsa 3alUThI: 3aLUTHBIC IEPUYATKU U OUKH.

* VKJIaAKu: NOpTaTHBHBIC JJaOoparopuu oOecreueHbl yIOOHBIMU Ui Iepe-
HOCKH W XpaHeHus xécTkuMu kopnycamu-yknaakamu (HKB-1, HKB-2, HKB-12),
6o panueBbiMu yrinaakamu (HKB-P, HKB-P/M, YKB); TecT-KOMITIIEKTHI YIIOKECHBI
B TUIACTUKOBBIC KOHTEHHEPHI JINOO BOJOCTOMKIE KOPOOKH C JIOKEMEHTaMHU.

*  YCTaHOBKU AJIS1 TUTPOBAHUSI HA OCHOBE CTOMKM-IITATHBA (3aKpeIuisieTcs Ha
KOPIIyCe YKJIaJOUHbIX KOHTEHHEPOB), HO3UPYIOLIETO MIIPHUIa U T. 1.

e JlokymeHTanus (B 3aBUCUMOCTH OT THUIIA U HAUMCHOBAHUS): PYKOBOJCTBO,
KapThI-MHCTPYKIMH MO ONpeesiieMbIM IOKa3aTessiM, MaclopT, cepTH(UKATHI, 10-
KyMEHTAIIUs Ha MpHUjlaracMble TPUOOPBI OT MPOU3BOAUTEIS, @ TAKKE JTOKYMEHTALIHS
10 COTJIACOBAHHOMY TI€PEYHIO.

MpumeyvyaHune. B unsgenuax, nocTaBnsgseMbiX COBMECTHO C HaGOpOM—yKﬂaD,KOIZ ana (bOTO—

konopumeTpupoBaHusa «koTecT-2020-K», noTpebutens nonyyaet cbop-
HVK aTTeCTOBaHHbIX METOAMK n3mepeHuit pa3pabotkn 3A0 «Kpucmac+y.
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2. XAPAKTEPUCTUKA NPUMEHAEMOIO OBOPYJOBAHUA

CocraB cpelicTB OCHAILCHUS IPU aHAIN3€ KOHKPETHBIX MMOKa3arese npuBeaéH
B pazzaene 6 mpu ONMHMCAHUHM COOTBETCTBYIOUINX OMPEACIICHUN, a TAK:KE B COIPOBO-
JIUTEIIbHOW JOKYMEHTALIMU Ha U3JETUSL.
Umerowuecsi 8 cocmaee KOMMIeKMHbIX u3denul xumu4e-
CKue peaz2eHmMbI U MamepuaJibl HAX00simMCcsi 8 Koslu4yecmeax, He
co3darouwjux yepo3y 6eszonacHocmu u Xu3Hu yirodel, a makxe
OKpyxarouell cpede rnpu ycrioeusix cobsiro0eHus1 ycmaHoes1eH-
HbIX npasus 6e3onacHoll pabomsi U ymunusayuu.

2.2. TecT-KOMNMEKTbI ANA aHanu3a BoAbl

TecT-KOMIUIEKT — (DYHKIIMOHAIBHO LENOCTHAs YKJIalKa BCET0 HEOOX0JMMOT0o
JUISl BBITIOJIHEHHS KOJIMUECTBEHHOTO WIIN MTOJIYKOJIMYECTBEHHOIO XUMHUYECKOTO 3KC-
npecc-aHanu3a (BoJIbl, TOUBEHHOM BBITSHKKH) Ha COACP)KaHUE OJJHOTO MIIM HECKOJIb-
KHX OJHOPOIHBIX MTOKa3aTeel B MOJIEBbIX, TaOOPaTOPHBIX WIIM POU3BOJICTBEHHBIX
ycnoBusix. [IpencraBnger co0oil KOMIAKTHYIO MOIOOPKY TOTOBBIX PaCXOAYEMBIX
peareHTOB M MaTepHasioB, 00OPYIOBaHUS, NMPUHAJICKHOCTEH M JOKYMEHTAIIWU.
OTnuuaercsi NIOPTaTUBHOCTHIO, yA0OCTBOM M IPOCTOTON B IPUMEHEHHU.

Tecm-komnsiekmbl G511 KOHMPOJIsE 8600bI S1671IFOMCSA OpPU-
2UHaNbHLIMU KOMMAEKMHbIMU U30esusiMu, npou3eoouMbiMu
3A0 «Kpucmac+» no TY 26.51.53-600-82182574-18. [JaHHbIe u3-
denusi npou3eodsimcsi No0d 3apeaucmpupo8aHHbIM MOBaPHbLIM
3Hakom «KPUCMAC».

Tect-koMIUIeKTHI (puc. 1) MO3BOJISIOT BBITOIHATH XUMHUSCKHI aHAIIU3, KaK
MPABUJIO, C MCIIOJIb30BAHUEM YHU(DHUIIMPOBAHHBIX THIIOBBIX WM MOAH(DHUIIMPOBAH-
HBIX METOJIWK Ha OCHOBE CTAHIAPTHBIX METONOB (TIpHWBEICHHI B Ta0M. 1), a Takxke
TECT-METOJ0B. TecT-KOMITIEKTAMH MOTYT YKOMITIEKTOBBIBATHCS Pa3fIMYHbIE YKIIAIKH
(cM. 1. 2.4). IlogpoOHBIE OTMHICAaHUS METOJOB aHaJM3a MPHUBEICHBI B MOJpa3Ieiax,
MOCBSIIIEHHBIX OMPEJIEIIEHHUI0 COOTBETCTBYIOIUX MTOKa3arese (pasmern 6).

TecT-KOMIUIEKTBI UCIIOJIB3YIOTCS TIPU SKOAHATUTUYSCKOM, CAHUTAPHOM M BO-
JTHO-XMMHUYECKOM KOHTPOJIC, BOJIOTIOATOTOBKE, THIPOIOTHUSCKUX, U3bICKATEIbCKUX
U Apyrux pabortax. VX mpuMeHEHHE MO3BOJIIET B MAKCUMAJIBHOM CTEIIEHU CHU3UTh
pacxonpl Ha MPOBEACHNE ONEPATHBHOTO CAaHUTAPHO-XMMHUYECKOTO, SKOJIOTHYECKO-
IO U TEXHOIIOTUYECKOTO KOHTPOJIS, OCYIIECTBIATh €ro 0e3 MpHBIICUYEHUS BBICOKO-
KBaJTU(UITMPOBAHHBIX COTPYIHUKOB M JIOPOTOCTOSIIET0 000pYIOBaHUS HETOCPe/I-
CTBEHHO Kak B jaboparopuu, Tak U BHe e€ (Ha Mecte oTOopa mpo0). [Ipumenenue
TECT-KOMILUICKTOB MO3BOJISICT ONTUMH3UPOBATH PEIKUMBI IKCILTYaTUPYEMOTO WHKE-
HEPHOTO 00OPYIOBaHUS, YBEIHMUNUTh CPOKH €ro O0E3peMOHTHON PabOThI, TOBBICUTH
KaueCTBO MPOU3BOANMOI MPOAYKIINN M OKa3bIBAEMBIX YCITYT.
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2.2. TecT-KOMNMEKTbI ANS aHanu3a BoAbl

a 6

Puc. 1. BHeLWHUN BUG HEKOTOPbLIX TECT-KOMMJIEKTOB 4151 aHanM3a BoAbl:
a — TeCT-KOMMMEKTbl Pa3fM4yHoro Tuna;
6 — TeCT-KOMMNJEKTbI B COCTABE paHLIEBOV nonesow nadopatopun mogenu HKB-P

bnaronaps 3QQeKTUBHOCTH M MPOCTOTE NMPUMEHEHUs, 00CCIEUeHHOCTH HJI-
JIOCTPUPOBAHHON HMHCTPYKIHMEH, PYKOBOACTBAMH M MOCOOWSMH MHOTHE TECT-
KOMILIEKTHI ITUPOKO MMPUMEHSIOTCS TaKke B cepe 00pa3oBaHMs NPU BBIOJIHEHUH
Pa3HOO0Opa3HBIX MPAKTHK, Ja00PaTOPHBIX, Y4eOHO-HAYYHBIX HUCCIIEAOBATEIbCKUX U
HPOEKTHBIX paboT. TecT-KOMIUIEKThl aBTOHOMHBI, HE TPeOYyIOT HCTOUHUKOB BOJO- U
ANEKTPOCHAOKEHUSI.

HaumeHoBaHUS MOCTaBIsSEMBIX TECT-KOMIUIEKTOB JJIs1 KOHTPOJISI MUTHEBOM U
NPUPOTHON BOABI IPUBEACHBI B Ta0M. 3.
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2. XAPAKTEPUCTUKA NPUMEHAEMOIO OBOPYJOBAHUA
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Tabnuya 3

HanmeHoOBaHMA TeCT-KOMMJIEKTOB AJisi aHanu3a NnUTbLeBOM U NPUPOAHON BOAbI

(ocHOBHas HOMeHKnaTypa)

Ne n/n HaunmeHoBaHue Homep 3akasa
(apTukyn)
1 AKTUBHbBIN Xnop 6.143
2 AnOMUHUIA 6.151
3 AMMOHMIA 6.148
4 MmppasuH 6.158
5 [Byokucb yrnepoga arpeccusHasi 6.196
6 [Byokuck yrnepoga cesoboaHas 6.195
7 [Byokuch yrnepoga B Boge 6.171
8 XXeneso obuee 6.190
9 Kanbuun 6.147
10 Kap6oHaTbl, LENOYHOCTb 6.170
11 KncnoTtHocTb 6.176
12 KpemHui 6.179
13 MapraHeL, 6.192
14 Meab 6.191
15 Huikenb 6.194
16 Hutpathl 6.145
17 HuTpuTbl 6.149
18 O6wwas xéctkoctb OXK-1 (kanenbHoe TuTpoBaHue) | 6.180
19 Obwas xectkocTb (06BbEMHOE TUTPOBAHME) 6.183
20 OkncnsemocTb NnepMaHraHaTHas 6.146
21 OnpepeneHue macna n HedTENPOAYKTOB B BOAE 6.150
22 pH (BogopoaHbIN NokasaTtenb) 6.160
23 pH, AMMOHMI 6.148.4
24 pH, OX, AMMoHMI 6.148.3
25 MAB-A 6.152
26 [Mpo3payHOCTb U MYTHOCTb 6.153
27 PK-BIK (PactBopé&HHbI kncnopoa-briK) 6.081
28 CBuHey, 6.159
29 CepoBopgopog v cynbduapl 6.168
30 Cynbdatbl 6.142
31 deHonbl 6.163




2.2. TecT-KOMNMEKTbI ANS aHanu3a BoAbl

OkoHy4aHue mabs. 3

Ne n/n HanmeHoBaHue Homep 3akasa
(apTukyn)
32 dopmanbaerng, 6.164
33 docdatbl 6.240
34 dTopuabl 6.155
35 Xnopuapl 6.144
36 LiBeTHOCTb 6.157.1
37 LinHk 6.193

MpumeyaHwue. B 1abn. 3 He ykasaHbl cneumanbHble TECT-KOMMMEKTbI AN aHanm3a KoT-
noeow BoAbl. [onHbIA NepevyeHb TECT-KOMMMNEKTOB NpUBEAEH B MHAOP-
MauMOHHOM MaTepuane (npunoxeHue 3).
Metonvka MpUMEHEHHUs TeCT-KOMIUIEKTa (METOANKA aHalIn3a) IIpUBe/IeHa B I1a-
CIIOPTE Ha TECT-KOMILICKT, HACTOAIIEM PYKOBOACTBE, KapTaxX-HHCTPYKIUAX U JIPY-
TOU COMPOBOIUTEIHHON TOKYMEHTAUHU (€CIU MPEAYCMOTPEHA).

OcHOBHBIE TEXHHUYECKHE XaPaAKTEPUCTUKHU TECT-KOMIIJIEKTOB

e X apakTepUCTUKH METOJOB aHAIM3a CM. B TaON. 1 IJIsT COOTBETCTBYIOIIETO
MeTona (HoMep METOIa COOTBETCTBYET apTUKYITy U3MIEITH).

* [IponomxurenbHOCTh aHasu3a — OT 1 1o 30 MuH.

* Cpoku romHOCTH — He MeHee 1 rona.

* TecT-KOMIUIEKTHI AJIs aHAJIU3a BOABI IO PACXOIyeMbIM MaTepuagaM paccuu-
Tadel 00619HO Ha 100 aHanu3os.

* ["'abapurHbie pazmeps! ykiIaakd — oT 180 % 90 x 90 mm 10 530 x 280 x 290 Mm.

e Macca — ot 0,2 10 4,0 xT.
MpunmeyaHue. TexHU4eckne xapakTepucTuk NpuBeaeHbl OPUEHTUPOBOYHO.

TexHuueckne NaHHBIC U COCTAB MOCTABISIEMBIX TECT-KOMIUICKTOB MTPUBEICHBI
B MIPUJIAra€MoM K U3JENUSAM COITPOBOUTEIbHON JOKYMEHTALINH.

Bce TecT-KOMIIEKTHI OGCCHC‘IGHBI KOMIIJICKTaMH IIOITOJITHCHUS (3aKa3BIBaIOTC$I
OTJIEITHHO).
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2. XAPAKTEPUCTUKA NPUMEHAEMOIO OBOPYJOBAHUA

2.3. NMopTaTuBHble nabopatopum aHanu3a sBoabl Tuna HKB

[opraruBHbie naboparopun anamu3a Bojabl Tuna HKB pasnuunbix Mosmeneit
(manee Takxe maboparopun) MpeaIHA3HAYCHBI 1711 KOHTPOJIS MUTHEBOU U IPUPOTHON
BOJABI 11O Ba)KHEUIIINM [10KAa3aTeJIIM KaueCcTBa. Ha6oparop1/m TIO3BOJIAIOT BBIITOJIHATH
aHaJu3 BOJBI, OOIIas MUHEpAIN3aIKs KOTOPO He MpeBhIacT 3 T/ (MUTheBOH U
MUHEPaJIbHON BOJIBI, BOABI BOJOEMOB X031 CTBEHHO-OBITOBOTO M KYJIBTYPHO-OBITO-
Boro Ha3HavyeHus). Jlaboparopuun HKB Takke MOTyT UCTIONB30BaThCS NIPU aHAIH3E
OUHUIICHHBIX CTOYHBIX BOJI, MOPCKON U TPYHTOBOM BOJBI M TIOYBEHHBIX BBITSKEK 10
OTJICIIbHBIM ITOKA3aTEeIIsIM.

lNopmamuseHble nabopamopuu aHanu3a 800bl muna HKB sensromcs
opuzuHarbHbIMU  U30enusiMu, pa3pabomaHHbIMU U 1pou3800UMBIMU  UC-
krrodumeribHo 3AO «Kpucmac+». [HaHHble u3denusi npou3eodssmes rnod
3apeaucmpuposaHHol moeapHol mapkol «KPUCMAC» (ceudemerniscmeo
Ne 404860, Ne 570418) u 3awuwieHb nameHmom PO Ne 96342.

Jlaboparopun HKB B 3aBUCMMOCTH OT MOJIENTH ¥ MOTU(PHUKAIINU UMEIOT IIHUPO-
KO€ TIPUMEHEHNE BO MHOTHX 00JacTAX, TPEOYIOMNX MOJTydYeHHEe JaHHBIX O COCTaBe
BoJBI. K TakuM 00:1acTIM MOYKHO OTHECTH aHATTU3bI TIPU 9KOI02UUECKOM U NPOU3BO0-
CMBEHHOM KOHMpPOIle, B000N0020MOBKe, 80000YUCTKE U KOHOUYUOHUPOBAHUL B00bL,
9KONOSUHECKUX pabOmax, 6000CHADNHCEHUU U B0O00MBEOEHUU, SUOPOLeONOSUYECKUX
UBBICKAHUSIX, AKEAPUYMUCTIUKE, IKCIIYAMAayuu pe3epsyapos u dacceinos ¢ 000t
npoussoocmae OYymuIupo8anHoll 600bl, 8 0OPA30BAMETLHBIX NPAKMUKAX U NPOdec-
CUOHATILHOU NOO20MOBKe U Op.

Jlaboparopunn HKB ynoBrmeTBOpSIIOT TOTPEOHOCTH IIMPOKOTO Kpyra aHa-
JUTHKOB B PA3JIMYHBIX YCIOBUAX:

— B TOJEBBIX (BHENA0OPATOPHBIX) YCIOBUSIX — HEMOCPEICTBEHHO Y BOJIO-
HCTOYHUKA WK B 0230BOM Jiarepe, Ha paboueM MeCTe B IIPOU3BOJICTBCHHBIX YCIIOBHSIX;

— B J1a0OPaTOPHBIX YCIOBUSX — B JIOMOJHEHUE K MaTepUalbHOMY OCHAIIIe-
HUIO JJAOOPaTOPUH WU TIPH €T0 OTCYTCTBHU.

B 3aBucuMocTH OT MOz M MOAU(HUKALINY U3IETHH, a TAKXKE TIOKETTaHHH T10-
TpeOuTeNs cocTaB JIabopPaToOpuil MOXKET JOTIOTHITHCA TECT-KOMIUIEKTAMH JIJIsl KOH-
TPOJIsi TUTHEBOM, TPUPOJHON U CTOYHOU BOJIBI, @ TAKXKE IPUOOpaAMU KOHTPOJISI BOJIBI,
Takke nocrasiusieMbix 3A0 «Kpucmac+y.

bnaronaps npocToTe 1 ynoOCTBY, a TakKe ITOJTHOTE ¥ HAIMISTHOCTH U3JI0KEHUS
MpoIeyp aHaIM3a B MprilaraeMoi mokyMmeHrtammu jadoparopun HKB ycmemrno
MIPUMEHSIOTCA B Pa3IMYHBIX 00JACTAX JeATeNbHOCTH. B umcie morpeOureneit ma-
ooparopuit HKB — crnienmanicTsl mpon3BOICTBEHHBIX OTpaciieil, HAyYHBIX OpTaHH-
3aluil 1 KOHTPOJIUPYIOUINX CIIyk0; coTpynHUKH ciayx0 MYC u Pocnorpebnanzopa
U T. 1. Jlaboparopuu MHUPOKO MPUMEHSIFOTCS B X0/ YYCOHBIX MPAKTUK B OPraHU3a-
UsIX OOIIEro CpeHero W JAOMONTHUTEIBHOTO, 8 TaKXKe CPEAHEr0 CIEHUalbHOrO H
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2.3. NMopTaTuBHbIe NabopaTtopumn aHanusa soabl Tuna HKB

BBICLIETO ITPOPECCHOHATIBLHOTO 00pa30BaHusl, AETCKUMH U MOJIOAEKHBIMU COLIAIIb-
HBIMH OpraHu3auusIMH U T. 1. OcBOoeHHE padoThl C TOPTATUBHBIMH JIAOOPATOPUSIMH
HecTenuantucTaMu TpedyeT MUHUMAIbHOW 0a30BOI TIOATOTOBKH M KPaTKOTO Kyp-
ca o0y4eHUsl ¢ MPaKTUIECKUMHU TPEHHUHTaMH M KOHTposieM ycBoeHus. OOyueHue u
TPEHUHTH JOJDKHBI IIPOBOAUTECS ONBITHBIM CIEIHUAINCTOM WIH MPENOAABATEIEM.
Kparkocpounoe o0yueHue criequaniucTos npuémam padotsl ¢ saboparopusimu HKB
MOXHO NpoiTH B yuedbnoMm nenrpe 3A0 «Kpucmac+» B Xole O4HON CTaKMPOBKH
WIM IUCTaHIMOHHOTO OOydYeHHsI MO TUIOBOM Mporpamme (CiayliaTeldd MOMydaroT
cepTuUKaT 0 MPOXOKIACHUN O0YUCHHUS).

[MopraruBubie naboparopun ananu3a Boabl HKB mpeacraBieHs TpeMs Moie-
nsvmu — HKB-1, HKB-12 u HKB-P, kaknast 3 KOTOPEIX TTOCTaBISIETCS B pa3iIny-
HBIX MoAu(HUKauAx (Tadm. 4).

Tabnuya 4
OcHoBHbIe cBeAeHus no nabopartopmsam aHanu3sa BoAbl
Ne 3akasa KpaTkasi xapakTepucTuka
(apTukyn) (Mmopenb, MogudukaLmsi, HaMMeHoOBaHuWe, AaHHbIe)
MoneBble kKoMNnekTHbIe Nabopatopun moaenu HKB-1
3.100 HKB-1, nonesas nabopatopwus aHanusa Bogpl (2 moayns), 14 nokasatenen

3.100.1 HKB-1®k, nonesas nabopaTopusi aHanuaa Bogpl (3 mogyns), 14
nokasarenen (3.100 ¢ HaGopom-yknagkon Anst OTOKONIOPMMETPUPOBAHMS
«3QkoTecT-2020-K)

3.110 HKB-1M, noneBas nabopatopus aHanuaa Boabl (4 moayns), 19 nokasatenem
(3.100 ¢ pononHuTenbHbiMu Mogynamu: M1 «Pocdop», TK «PK-BIMK»)

3.1101 HKB-1M®k, nonesasi nabopartopus aHanusa sogel (5 mogynen), 19
nokasatenei (3.110 ¢ Habopom-yknaakon Anst POTOKONIOPUMETPUPOBAHNS
«3koTecT-2020K»)

MopTaTuBHbIE KOMMNIIEKTHbIE NabopaTtopun mopgenu HKB-12

3.120 HKB-12 (Boga nuTbeBasi u NpupogHas), HacTonbHasa nabopaTtopusa aHanuaa
Boabl, 20 nokasaTtenen

3.120.1 HKB-12MN®k (Boga nuTbeBas 1 NpupoaHas), HacTonbHas nabopatopusi
aHanu3a Bogbl (5 mogynen), 21 nokasartens (3.120 ¢ npubopamu: pH-meTp,
KOHOYKTOMETP, Habop-yknagka Ans goToKoNopuMeTpnpoBaHns « KOTeCT-
2020-K»)

3.121 HKB-12.1 (Boga npvpogHasi 1 BOAONOArOoTOBKA) HacTonbHasa nabopatopus
aHanmsa Bofbl, 22 nokasaTens

3.1211 HKB-12.1M®k (Boga npupoaHas v BOAOMNOAroTOBKA) HACTONbHAs
nabopaTopus aHanu3a Bogbl (5 mogynen), 25 nokasartenen (3.121
¢ npubopamu: pH-meTp, KOHAYKTOMETP, Habop-yknaaka ans
doTokonopumeTpupoBaHus «3kotecT-2020-K»)
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OkoHYyaHue mabr. 4

Ne 3aka3sa
(apTukyn)

KpaTkas xapakrepuctuka
(Mopgenb, mogudmkaumsi, HaMMeHOBaHUe, JaHHbIe)

3.121.1.1

HKB-12.1M2®k (Boga npupoaHas 1 BogonoAroToBka) HacTonbHas nabopa-
Topusa aHanusa Boabl (6 mogynen), 26 nokasatenen (3.121 ¢ npubopamu:
pH-meTp, KOHAYKTOMETP, KUCnopogomMep, noHomep, Habop-yknaaka aons
doTokonopumeTpmpoBaHusa «3kotecT-2020-K»)

3.121.2

HKB-12.1MM®«k (Boga npvpogHas 1 BOOOMOArOTOBKa) HAacTOmNbHasA
nabopatopusa aHanuaa Boabl (3.121.1 ¢ gononHuTenbHbiMU Mogynamu: M1
«OcTaTouHbI akTMBHbIN xrop», TK «[Byokuck yrnepoga csobogHas», TK
«UnHky, TK «Megby, TK «Kanbuuny)

3.122

HKB-12.2 (cneumanbHas, BogocHabxeHve n BogooTBeAeHNE) HAaCTOmMbHas
nabopaTopus aHanu3a Bofbl, 23 nokasartens

3.122.1

HKB-12.2lN®dk (BogocHabxeHne 1 BogooTBeAeHME) HacTonbHas naboparo-
pus aHanunsa Boabl, 24 nokasartens (3.122 ¢ npubopamu: pH-mMeTp, KOHAYKTO-
MeTp, Habop-yknaaka Ans oTokonopumeTprpoBaHus «QkotecT-2020-K»)

3.123

HKB-12.3 (cneunanbHasi, BOAbl arpecCuBHbIE TPYHTOBbBIE) HACTONbHAsA
nabopaTopus aHanm3a BoAbl, 14 nokasatenen

3.123.1

HKB-12.3lN®k (Bogbl arpeccuBHble rpyHTOBLIE) HAacTonbHas nabopatopus
aHanu3a Bofpl, 24 nokasatens (3.122 ¢ npubopamu: pH-mMeTp, KOHAYKTO-
MeTp, Habop-yknagka Ans oTokonopumeTprpoBaHus «kotecT-2020-K»)

3.124

HKB-12.4 (cneumnanbHas, Boga pactacoBaHHas) HacTonbHas naboparopus
aHanu3a BoAbl, 26 nokasaTtenemn

3.124 1

HKB-12.4T®k (Boaa pacdacoBaHHasi) HacTonbHas nabopatopusa aHanusa
BOAbl, 27 noka3artenen (3.124 ¢ npnbopamu: pH-meTp, KOHOYKTOMETP, Habop-
yknagka onsa otokonopumeTpmpoBaHns «kotect-2020-Ky)

PaHueBble nabopatopun uccnegoBaHusa BogoémoB mogenu HKB-P, noneBbie

3.130 HKB-P, paHueBas nonesas nabopatopus nccrnegoBaHns BOAOEMOB, C
caykom rugpobuonormndeckum CI'C, 23 nokasatens

3.130.1 HKB-P®k, paHueBasi nonesas nabopatopusi uccrieoBaHus
BOAOEMOB C Ca4KOM rMapobMonornyecknum n HabopoMm-yKknaakom s
oTokonopumeTpupoBaHus «3kotect-2020-K», 23 nokasaTtens

3.130.2 HKB-Pwm, paHueBasi nonesas nabopatopus nccriegoBaHus BOAOEMOB Manasi,
18 nokasaTtenemn

3.130.2.1 | HKB-PwmTI, paHueBas nonesas nabopartopus nccnenosaHvs BOJOEMOB

Marnasi, ¢ Habopom ans rMapobuonornyeckmx nccnegoBanui u cadkom Crc

MpunmevaHnusna. 1. JaHHble no nabopatopuam HKB otaenbHbIX Mogenen n mogudmkauui
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MOTYT YTOYHSATBLCS NPU 3aKase.

2. B uucno onpefensiemMbIx rMapoOXMMUYECKMX NOKa3aTenen He BKIove-
Hbl MokasaTenu, onpefensiemMble pacY&THbIMW MeTo4ammn Ha OCHOBaHUK
pes3ynbTaToB BbINOSHEHHbBIX ONpeAeneHuii.




2.3. NMopTaTuBHbIe NabopaTtopumn aHanusa soabl Tuna HKB

CBezeHHsI 0 XapaKTEPUCTHKAaX METONOB aHajM3a MOKazaTeJiel, aHaluzupye-
MBIX ¢ IPUMEHEHHEM 3Kcnpecc-nadoparopuii Tuna HKB, npusenens: B Tadmn. 1 u 2.

IMonesbie nadoparopun ananusa Boasl mogesn HKB-1 npencrasmsiior co-
00if HanboJee KOMITAKTHYIO MOJIEb JJAO0OPaTOpPUN XMMHYECKOTO aHajn3a BOABI, IO~
3BOJISIONTYIO OTIpeAeiuTh 14 1 Ooree moka3areneil. JlaHHbIe TTOJIEBBIE JTabopaToOpHH
MaKCHMaJIbHO [TOPTATHUBHBI, JIETKO IEPEHOCUMBI U NIEPEBO3UMBI, IIPUTOJHBI AJISI HO-
JIEBBIX M CTAlMOHAPHBIX YCJIOBHUH, OTHOCHTEIBbHO Hemopord. [Ipumensiorcs mpu
9KOJIOTHYECKHX U THIPOJIOTHYECKUX Pad0Tax, BOAOMOATOTOBKE (BOIOOYUCTKE U KOH-
ILI/IHI/IOHI/IpOBaHI/II/I), MMPOU3BOACTBCHHOM KOHTPOJIC, aAKBAPUYMUCTHUKE, DKCILTyaTallun
pe3epByapoB U OacceiHOB ¢ BOIOM, B 00pa30BaTeNbHBIX MPAKTHKAX M MPoQeccHo-
HaJHHOU TIOATOTOBKE W T. 1. MIX MpuMeHeHrne Hanboiee pamuoHaIbHO B cdepe 00-
pa3oBaHus, 0OIIECTBEHHOI'O 3KOJIOTHYECKOTO KOHTPOJIS, aHAIM3a C OTPaHUYECHHBIMU
pecypcamu. Monens HKB-1 npenycMarpuBaeT MonuuKaIyio ¢ JOMOTHEHUEM TECT-
KOMIIJIEKTaMH 7Sl pacCIIMPEeHuUs IepeyHs MmoKa3aTesie, a Takke HabOpOM-YKIIa KO
uist poToKomopuMeTpupoBaHus Mpo0. OOIIUi BUA MOJEBOH JTa00paTOpUK MOJCIH
HKB-1 npuBenén na puc. 2.

Puc. 2. NoneBble nabopatopun aHanusa soabl mogenv HKB-1 (Homep 3akasa 3.100),
B 3aKpbITOM (@) 1 oTkpbITOM (6) BUae

HacroabHble JadopaTopuu ananusa soasl moaean HKB-12 npexncrasnsior
co0oii nmpodeccuoHaIbHBIC JIA00OPATOPUU aHAIM3A [TUTHEBOM, TPUPOAHOM U TEXHOJIO-
TUYECKUX BOI JIJIS ITUPOKOTO CTIEKTpa aHAINTHIECKUX 3amad. Jlaboparopun HKB-12
UMEIOT MUPOKOE MPUMEHEHHE BO MHOTHX 00JACTSX, HYXTAIONIUXCS B TOITYYCHUH
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JaHHBIX O cocTaBe BOoIbl. K TakuM 001aCTAM MOXKHO OTHECTH aHAJIU3bI IIPH KOJIOT U~
YeCKOM U THAPOJIOTHYECKOM MOHUTOPHHTE; SKCILTyaTallui CUCTEM BOJIOIIOATOTOBKH,
BOJIOOYHCTKH, BOJIOCHAOKEHHUSI, BOTOOTBEACHHS M KOHJUIIMOHUPOBAHHS BOJIBI; ITPO-
W3BOJICTBEHHOM KOHTPOJIE CTOYHBIX BOJ; THJIPOTCONIOTMUYECKIX M3BICKAHUSIX, OIICH-
K€ arpecCHBHOCTH I'DYHTOBBIX BOJ U Pa3BEIKE BOIOHUCTOYHHUKOB; aKBAPHMYMHCTHKE,
JKCIUTyaTalluy Pe3epByapoB U 0ACCEHHOB C BOAOI; MPOU3BOACTBE OYTHIMPOBAHHOM
BOZIbI, a TaKXKe B 00pa30BaTENIbHBIX MPAKTHUKAX M NPO(ECCHOHATIBHON MOATOTOBKE
u T. 1. HKB-12 Taxke mo3BOMNSIOT BBIIOIHATH aHAIU3 MOYBEHHBIX BBITSIKEK, OUH-
HICHHBIX CTOYHBIX BOJ] U MOPCKOH BOJIBI 1O OTACIBHBIM ITOKa3aTeIsIM.

Braronapst yHuBepcanbHOM yKiIajKe TUIa KeHC-00KC yJJ00Ha MPU UCIIOIbh30Ba-
HUM B HACTOJIBHOM BapHaHTE B YCJIOBUSX MaJIO OCHAIIEHHBIX JIAOOPATOPUH, a TAKKe
B YCJIOBUSIX IKCIICIUIIMOHHOTO JIarepsl.

Vknazaka sIBIsIeTCsl CTOMKON K TPaHCIIOPTUPOBAHMIO JIIOOBIM CIIOCOOOM M YCTOM-
YHUBOU MPH pa3MeIeHNH Ha paboyeM MecTe orepaTopa, MO3BOJISIET ONpeaessTh B 3a-
BUCHMOCTH OT MoauGukanuu ot 14 1o 30 u Oojee mokazaresneil Mpy aHaJIU3e BOABI.
Jannast Mozielib IMeeT MOIU(UKAIMU C JOTIONHEHHEM NPHOOpaMK KOHTPOJIST BOJIBI
(xoHOyKTOMETpOM, pH-METpOM), a TakKe TECT-KOMIUICKTaMH B HaOOpOM-YKJIa KON
TSt poToKOIOpuMeTprpoBaHus Mpod «IxorecT-2020-K» (cm. Tadm. 4).

bnaronaps ynuBepcanbHOil HacTonbHOW ykmaake HKB-12 ynobna npu uc-
MOJIb30BAaHUH B HACTOJNBHOM BapuanTe. O0muii Bug nadopatopuu monenu HKB-12
B YKJIQJIKe «KeHC-00KC» MPUBEAEH Ha puc. 3.

a 6
Pwuc. 3. MopTaTtueHble nabopaTtopun aHanuaa sogsl HKB-12 (Mogndwmkaums 3.120),
B 3aKpbITOM (&) 1 OTKpbITOM (6) BMaax

[Ipocrora u ymoOcTBO pabOTHI, 00ECIEUEHHOCTh TOTOBBIMU K MPUMEHEHUIO
peareHTamu, COOTBETCTBUE MCIIOJIb3yEMbIX METOJIOB aHaiu3a aerctyrommm HT,
MOJTHOTA ¥ HAIVISITHOCTH M3JIOKEHUS MPOLEAYp aHaju3a B dKCIIyaTallMOHHON J0-
KyMEHTAITUH 1o3BoIiH tabopartopuu HKB-12 maliti mmpokoe nmpuMeHeHne B pas3-
JUYHBIX 00JIACTSIX PO ECCHOHATBHON 1 y9eOHOH paOOTHI.
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PanueBbie nosesple iadoparopuu ucciaegosanus Bonoémon moaeau HKB-P
MIPEACTABISIOT cO00W YHHBEpCANbHBIE TIOJNEBbIE JTa0opaTopur. OHU SBISIOTCS YHU-
KaJIbHbIMU U3JACIIUAMU, KOTOPBIC C MOJIHBIM OCHOBAHUEM MOXHO CHHUTATb MHOI'O-
(yHKIMOHATBHBIMU UCCcieoBaTeIbckiMu Komruiekcamu. HKB-P B pasHbix monu-
(buKanuaX MO3BOJIAIOT BHINOJIHITE Pa3HOOOpa3HbIe UCCIEAOBAHNUS IIPU KOMIUIEKCHOM
9KOJIOTHYECKOM, OMOJI0r0-3KOJIOINYEeCKON THAPOIOTHYECKON M BU3yaJbHOW OLICHKE
COCTOSIHUS BOAOEMOB IIOCPEICTBOM ONPEAEICHUS THAPOXUMUYECKUX, [IOUBEHHO-XHU-
MHYECKUX U THAPOOHOIOrMYECKHX TIOKa3aTeei. YI00HbI pu MpogecCHOHATEHOM U
y‘Ie6HOM MPUMCEHCHHUHU B IOJICBBIX UCCIICIOBAHUSAX U B 0a30BOM Jlarepe. MOILYHI)HI)Iﬁ
xapakTep HanoiHeHus 6ojpmoro panna HKB-P (00bém nHe menee 100 1) mo3Bosns-
€T TOJIb30BaThCsl BXOMANTUMHU B cocTaB Jraboparopun HKB-P TecT-komrmexkramu
1 000pynOBaHUEM TSl THAPOOHOIIOTHUECKOM OLIEHKH, AJs aHanu3a 1o 24 u Gonee

a 6

Pwuc. 4. PaHueBble nonesble nabopatopumn mogenv HKB-P (HKB-Pwm),
C OTKPbITbIM CTOMMKOM:
a — HKB-P, Ne 3aka3za 3.130; 6 — HKB-Pwm, Ne 3akasa 3.130.2
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MOKa3aTeJel, a TaKKe BBINOJIHATH WCCIEIOBAHMS 10 APYTMM HAlpaBiICHUSIM (UTO
HEMAaJIOBaXKHO) pa3HbIMHU oneparopamu. Coaepkar crenualbHble PYKOBOACTBA IO
NPUMEHEHHIO M3/ICNNS MPU MUCCIIEI0BAaHMAX 110 BCEM HAIPABICHUSAM'®, a Takke Ha-
crosiiee pykoBoncTBo. [IpexycMoTpensl Moau(UKAIUK C IOTIOITHUTEIBHBIM 000pY-
JOBaHWEM — TECT-KOMILIEKTaMH, THAPOOHOJIOTHIECKON CEThI0, HAOOPOM-YKJIaJKOM
U1 (HOTOKOIOPUMETPUPOBAHUS P00, a TAKKE B COKPAILEHHOM BUJE C YKIAIKOH B
Manompaxiie (Tadi. 4).

Brimyckaemble Monudukanuu Ha ocHoBe Majoro paHua HKB-Pm (00bém
60 7)c yMEHBIIIEHHBIM KOJIWYECTBOM TE€CT-KOMIUIEKTOB JIJIsl OCHAIICHUS NTpeuMyIiie-
CTBEHHO XMMHUYECKOTO aHajn3a npo0 Bojpsl. biaromaps KOMIaKTHOCTH W MEHBIIEMY
BecyHKB-Pwm npuMensieTcst a1t yaeOHBIX HCCISIOBAHNH B IETCKUX KOJJICKTUBAX.

OO0muit BUI paHIEBBIX MONeBHIX Jaboparopuit mogenu HKB-P (HKB-Pwm)
NnpuBeAEH Ha puc. 4.

MeTtonsl, ncnoab3yemblie B 1adoparopusix Tuna HKB, coorBeTcTByIOT pas-
paboranneiM 3A0 «Kpucmac+» aTrecToBaHHBIM METOAMKAM H3MEpEHHI, COTJIa-
CYIOTCSI C JICHCTBYIOIIMMH HOPMAaTUBHBIMHU JOKYMEHTaMH H TPOo(eccHoHaIbHBIMU
PYKOBOICTBAMH I10 aHAJIU3Y BOIBI.

Hcnonpzyemble MeToabI (CM. Ta0. 1 1 4): THTpUMETPUYECKUINA, BU3yaJlbHO-KO-
JOpPUMETPUYECKUH, (POTOMETPUUECKHH, KOHIYKTOMETPUYECKUH, MOTEHIIMOMETPU-
YECKHUM, OPraHOJENTUYECKUN, PACUETHBIN. XapaKTEPUCTUKU MTOYBEHHBIX BBITSKEK
OTIpeNIEIISAIOTCS MMyTEM MX aHaJIN3a C IOMOIIBIO0 METO/IOB, UCTIOIb3YEMBIX JUI aHaJHU-
32 COOTBETCTBYIOIINX KOMIIOHEHTOB B BOJIE.

PacuéTHEIMM METOIaMHY C HCIIOIB30BaHUEM PE3YIbTaTOB AHATH30B, TIOTy4YEHHBIX
AKCTIEPUMEHTAIBHO (CM. TalII. 2), OmpeAessfoTcs: KapOoHaTHAs KECTKOCTh (CymMMa
nonoB CO,* u HCO;"), maruuii (Mg*"), marpuii u kamii (Na* + K*), cyxoit ocrarok,
00111ast MUHEpaIU3aLus 1 JIp.

TouHnocTh aHAMW3a, BBINOIHAEMOIO C IPUMEHEHHEM BXOASAIIUX B COCTaB Jia-
o6oparopuiit HKB Meromuk, comoctaBuMa ¢ TOYHOCTBIO aHAJOTHIHBIX jJaboparop-
HBIX METOJUK BBITTOJIHEHUS H3MEPEHHI.

TurpumMeTprudeckre MeTobl aHajIu3a, Peaau30BaHHbIE C UCIOIb30BaHUEM I1O-
JMMEPHBIX MUIETOK JIMOO CTEKISHHBIX I'PaJydpOBAHHBIX MHUIETOK, 00ECIICUYMBAIOT
JIOCTaTOYHYI0 YyBCTBHTEIILHOCTD aHanu3a. [Ipu KoJopuMeTpruiecKkoM aHaIu3e OKpa-
HICHHBIE TIPOOBI, 00pa3yIoLIHecs B XOJIE aHAIN3a, KOJIOPHUMETPHPYIOTCSI BU3YaJIbHO C
NPUMEHEHUEM TUIEHOYHBIX MIKAM MO0 (POTOMETPUPYIOTCS C IPUMEHEHHUEM MTOPTATUB-
HOTO (DOTOKOJIOPHMETPA (BXOIUT B COCTaB HEKOTOPHIX MOTU(PHKALINH, CM. Ta0Il. 4).

TOYHOCTHBIE XapaKTEPUCTHKH IPU aHAIN3€ KOIOPUMETPHYECKUMH METONAMU
MOTYT OBITh 3HAYUTEIBHO YAYHYILICHBI IIPU WCIIOJIB30BAHUM, HAPSAY C YKa3aHHBIMH

13 Mccnenosanmne sKkonorMyeckoro CoCTosHMS BOAHLIX 06BbEKTOB: PyKOBOACTBO MO Npu-
MeHeHuIo paHLueBon noneson nabopatopumn HKB-P / nog pea. kaHa. xum. Hayk A.l. MypaBbé-
Ba. 4-e uag. Cl6.: Kpucmac+, 2024. 288 c.
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KOHTPOJIbHBIMU I[IBETOBBIMHU IIIKaJaMHU, TAK)Ke MOPTATHBHOTO YHUBEPCAIBHOIO (ho-
ToKOITIOpuMeTpa «IKoTecT-2020» (BXOAUT B COCTaB psga MOTUPHUKAITMN B HAOOpe-
YKITJIKe 7151 (POTOKOJIOPUMETPUPOBAHHUSI, CM. TaOll. 4).

[Tpu u3pacxoq0BaHUU PEAreHTOB M MaTepPHaioB JHOO O UCTEUEHUH CPOKOB
WX TOAHOCTH PECYPC BOCIIONHSIETCS KOMILUIEKTOM ITOTIONHEHUs (B COCTaB Jiabopa-
TOPU HE BXOJINT, 3aKa3bIBAETCS OTIEIBHHO).

CocTtaB n1abopaTtopuii MOKET yTOUHATHCS TIPH 3aKa3e.

Kparkue TexHn4yeckue naHHble MOPTaTUBHBIX Jiaboparopuit HKB:

* 00beM mpoOkI st aHanu3a — ot 1 g0 300 mur;

* MPOAOJDKUTEIFHOCTD aHAIIN3Aa 10 KAXKIOMY ITOKazaTelto — He 6onee 20 MuH;

* pecypc naboparopuit HKB Bcex monerneit cocrasisier He menee 100 ormpe-
JIeJICHUH 10 Ka)IOMy TIOKa3aTelro, 3a UCKJIIOYCHUEM OINpPENeICHUs MyTHOCTH H
po3padHocTH (0e3 OTpaHUYCHHUN );

* CpOK CITy’KOBI JTabopaTopuii COCTaBIsIeT 2 Toma IMpH COOTIOACHUU CPO-
KOB T'OAHOCTH HMCIIOJIB3YEMBIX I'OTOBBIX aHAJIUTUUCCKUX PEAarcHTOB U PaCTBOPOB,
YCJ'IOBI/II\/'I IMPUTOTOBJICHUA U XPAaHCHUA BOCIIOJIHACMBIX HOTpe6I/ITeHCM pacTBOpPOB
13 TOTOBBIX KOMIIOHEHTOB, a TAK)Ke UCITOJIb30BAHMS KOMIUIEKTOB ITOTIOJTHEHUS;

* rabapuTHBIE pa3Mephl SIIHKAa YHHBEPCATBHOW YKIaIKu — He Ooree
75 x 60 x 26 cMm, macca (OpyTTO) — HE Oosee 25 KT;

® IJI1 3aMCHBI U3PACXOA0BAHHBIX XUMHWYCCKUX PEArcHTOB U paCTBOPOB M3 CO-
cTaBa J1abopaTOPUU MOCTABISETCS KOMIUICKT ITOTIONHEHUs B pacuére Ha 100 aHa-
JU30B TI0 KKJOMY OIpEIeIieMOMY KOMITOHEHTY. KOMITJIEKT TIOITOTHEHUS YI0KEH
OTIIENTbHO OT JabopaTopuu U B €€ COCTaB HE BXOAUT (ITOCTABISACTCS MPHU 3aKa3e).
Macca KOMIIJIEKTa MONOJIHEeHUsI — He 0ojiee 5 KI.

[HonpoOuee undopmarus o madoparopusx HKB Bcex moneneii npuBenena B co-
IPOBOIUTENBHOM TOKYMEHTALNH, TIPHJIAraeMON K MOCTABIIIEMbIM U3/ICIUSIM, a TaK-
K€ B COOTBETCTBYIOIINX MH()OPMAIIMOHHBIX MaTepuanax (MpuiiokeHne 3), KOTopble
JOCTYIHBI B CeTH MIHTEPHET K MOTYT NPEIOCTaBISATHCS 110 3aIPOcCy.
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2.4. [Ipyrue noptaTuBHble naboparopuu
M MoAaynbHble n3penus

Hwxe npuBenena obmmas wabGopMmammst o mpom3BoauMbix 3A0 «Kpucmac+» Mo-
JYJABHBIX M3IETUAX W HEKOTOPHIX JPYIHX MOPTATHBHBIX J1A00PATOPHSIX, TPHUMEHEHHUE
KOTOPBIX MPE/TIONaracT BBIMOIHCHHE aHAIN3a TIUTHEBOM, MPUPOJHON U JPYTON BOJIBI
YHUPUIMPOBAHHBIME MeTOamu (Ta0. 1). brarogapst HATMYKIO B COCTABE U3/ICITHIA MJT-
JFOCTPUPOBAHHBIX PYKOBOJICTB M METOANYECKHX TIOCOOHI ¢ OMMMCAHUEM TIOpsiiKa pabo-
ThI, a TAK)KC aKTyaJIbHOCTU BOIIPOCOB 6BICTpOFO XUMHYCCKOI0 aHajin3a BOJAbI IIPU MU~
HUMAJIbHOM TIOJITOTOBKE JIAHHAS! TIPOYKIIHS YCIICITHO KCIIONb3yeTcsl Kak B mpodeccu-
OHAJTLHOM JIEATEIIbHOCTH, TAK M B CUCTEME 00pa30BaHus1, PH PA3HOOOPa3HBIX MPAKTH-
Kax, y4eOHO-HCCIIEIOBATEIbCKIX U MPOCKTHBIX pab0TaX IIKOJbHHUKAMH U CTYJCHTAMH.

IMompobHee 0 MOTYABHBIX H3IETHIX U MOPTATUBHBIX JTAOOPATOPUAX MPOU3BO/I-
ctBa 3A0 «Kpucmac+» cMm. nHpopMmarmio Ha pecypcax http://www.christmas-plus.ru/
u https://shop.christmas-plus.ru/ u B npunoxennu 3. Hekotopsie MOTybHBIC U3ICITUS U
MOPTATUBHBIC JIA00PATOPUH TIPUBEICHBI HA PUC. 5.

MHorodyHKLUMOHanbHaa naboparopus «51 akonor»

MuorodyHkuroHagbpHas nadoparopust «S sxonor» (puc. 5, a) npeaHazHaue-
Ha JUTs1 y4eOHBIX DKOJIOTHUECKUX UCCICIOBAHUMN TI0 OIICHKE ITOKa3aTeNiei COCTOSHUS
OKpYXaIomel cpenbl (XUMHYECCKUX, (HU3UKO-XUMHUECKUX, OMOTHYECKUX, paana-
[IMOHHBIX), TOOPOKAYECTBEHHOCTH M 0€30MaCHOCTH MPOAYKTOB MATaHUsSA. PaboThI ¢
MPUMEHEHUEM JIaHHOTO KOMIUIEKTHOTO OOOPYIOBaHUS MOTYT BBITIONHSTHCS KakK B
1a00paTOPHBIX (CTAIIMOHAPHBIX ), TAK U B MOJICBBIX YCIOBHSX.

[MocraBnsemoe u3nenue mpencTaBiseT co0ol MHOTO(YHKIMOHANBHBIA MO-
I[}/JIBHLII‘/‘I KOMIIJIICKC, HOSBOHHIOHII/Iﬁ pcann30BaTh CTaHAAPTHBIC, aBTOPCKHUE U OKC-
MepUMEHTAIBHBIC TIPOTPAMMEI IO pa3HOOOpa3HON y4eOHO-HAyIHON W TIPOCKTHOMH
TeMaTHKe, HAaIpaBICHHOW Ha M3yYeHWE OKPYKAIOMIeH cpenbl, 0e30MaCHOCTH JKU3-
HEJIeATEIIPHOCTH, 0€30ITAaCHOCTH MPOYKTOB IMUTAHUS, OXPAHBI U 3aIIUTHI OKPYKaro-
LIEeH Cpelibl, TPUPOAOIOIH30BAHUS U T. TI.

I'uppoxumuueckas olleHKa MoKa3arenel KayecTBa BOAbI IPOBOAMTCS C MIPpUMe-
HEHHEM TECT-KOMILJICKTOB U TeCT-cucTeM (24 mokasareiis). Ykiajaka chopMupoBaHa
10 MOAYJIFHOMY TIpHHITUITY. BXoasmue B coctaB maboparopun «51 axomor» cpeacTsa
XUMHYECKOTO, (PU3UKO-XUMHUIECKOTO W PaJHalliOHHOTO KOHTPOJIS, JOTIONHSS APYT
JpyTa, 00eCIeuynBaIOT Ka4eCTBEHHOE pacIIupeHne QyHKIIMOHATBHBIX H HCCIIEeI0Ba-
TEJILCKUX BO3MOXKHOCTEH, a yuyeOHO-MeToaudeckue mocodust 3pexkTuBHO comei-
CTBYIOT NOBBIIICHWIO Ka4€CTBA IMMOATOTOBKHU O6y‘IaIOIIII/IXCH.

38




2.4. Qpyrue nopTtaTUBHbIe NabopaTopun u MoayrbHbie U3genus

2

Pwuc. 5. HekoTtopble MogynbHble n3genus 1 noptatMeHble naboparopum
Ha OCHOBE YHUMULMPOBAHHbIX METOAOB aHanmaa:

a — MHorogyHKUMoHarbHas nabopatopusi «A akornory; 6 — yknagka-nabopartopusi
MoneBoro XMMMYECKOro KOHTPONs KadecTsa Boabl BolickoBasi YKB; 8 — noptaTuBHas
nabopatopusi «OCTaTOYHbIN aKTUBHbIA XNOP»; 2 — nopTaTuBHas nabopatopus
Ons onpegeneHns gpocgopa B BoAe B pasHbix doopmax «doccopy;

0 — MuHu-akcnpecc-nabopatopus «M4yénka-Y/xum»
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2. XAPAKTEPUCTUKA NPUMEHAEMOIO OBOPYJOBAHUA

Yknagka-nabopaTopusi NONeBOro XMMM4YecKoro KOHTpons kadectsa Boabl (YKB)

VYknajika-naboparopusi TOJIEBOI0 XUMHYECKOTO KOHTPOJISI KavyecTBa BOIbI
(YKB) (puc. 5, 6) sBnsieTcss MHOTO(QYHKIITHOHATBHBIM MIEPEHOCHBIM aHAJTUTUYCCKUM
KOMIUIEKCOM, C(OPMUPOBAaHHBIM O] 3ajadd IOJICBOTO XUMHUYECKOTO KOHTPOJIS
Bobl. [l0o3BOMNSET permars 3amauu pa3BelkKd BOIOMCTOYHMKOB, KOHTPOJIS KadecTBa
WCXOJTHOW ¥ OYHUIIEHHOW BOJBI MIPU IKCILTyaTaIlid BOMCKOBBIX CPENICTB OYUCTKUA U
OTIPECHEHWSI BOJIBI, KOHTPOJIsI KAYeCTBa BOJIBI ITPH BOJIOCHAOKEHUH H T. TI.

[IpenycMaTprBaeT WCHONB30BaHUE B Kav4eCTBE CPEICTB KOHTPOJSI TECT-
KOMILIEKTOB U TeCT-cucTeM (27 mokazaTenei).

JlabGopatopus ynoxkeHa B paHIICBYIO YKIAIKy U ABa Oayna. B coctae YKB —
21 TecT-KOMIUIEKT, HabOp TecT-cucTeM. [lo cormacoBaHHOMY TIEPEYHIO B COCTaB M3-
JIENTASI MOTYT BKITIOYAThCS CPENICTBA OOHAPYKEHUS CIIETIHAITBHBIX POAYKTOB.

MopTaTtuBHas nabopatopusi «OCTaTOUHbIN aKTUBHbINA XJIOpP»

[TopraruBHas madopatopust «OCTaTOIHBIN aKTHBHBIN XJT0p» (pHC. 5, 8) peaHa-
3HAYEHa JUI51 SKCIIPECC-ONPEAETICHHS COIeP KaHHs OCTAaTOYHOTO aKTUBHOTO XJIOpa B IH-
THEBOM M PUPOAHON BoAax 0e3 pazdasienus npoosl B coorBercTBrr ¢ [OCT 18190.

JlaGoparopus mo3BossieT 3G(HEKTHBHO OCYIIECTBISTH IKCIPECC-KOHTPOIIb CO-
Jiep KaHusi CBOOOIHOTO, CBSI3aHHOTO M CYMMapHOTO OCTaTOYHOTO (aKTHBHOTO) XJIopa
B MUTHEBBIX, PUPOIHBIX I OYUIIICHHBIX BOJIAX TPEMsI TATPHMETPUICCKHUMHU METO/[a-
mu, pexycmoTpenasiMua 'OCT 18190.

MopTaTuBHas nabopatopus Ans onpegeneHus gpocdopa B BoAe
B pa3Hbix hopmax «Poccop»

[Toprarusnas nadoparopust «Docop» (puc. 5, ¢) npeaHa3HaYeHA AT Ompe-
nenenus B Bozae hocdopa B pazHeIx Gpopmax: oprodocdaroB (CyMMapHOH KOHIIECH-
Tpanuu anuonos PO 43*, HPO 42*, H,PO,", a Taxxe cBoOOAHOM H,PO,), runponu3yro-
mmxcst monugocdaroB 1 3¢pupoB GochopHOIl KHCIOTHI, OopraHudeckux (ocdaros
(croxkHBIX 3GupoB HochOpHON KHCIOTHI), a Takxke obiero ¢pocdopa. [Ipumenuma
JUIsl aHaJIu3a MUTHEBOM BOIbI, & TAKXKE NMPUPOAHBIX M OYMILICHHBIX CTOYHBIX BOJ B
I10JIEBBIX, TAOOPATOPHBIX U MIPOU3BOJCTBEHHBIX YCIOBHIX.

MuHu-akcnpecc-nabopatopusa «M4yénka-yY/xum»

Munu-3kcnpecc-nadoparopust «lluénka-Y/xum» (puc. 5, 0) NpeAcTaBIsSeT Co-
0011 yueOHO-MeTOANYEeCKUI KOMIUIEKT U MpeJHa3HaueHa ISl IPOBEACHUS SKOJIOTH-
YEeCKOr0 MPAKTHUKyMa M y4eOHO-HCCIIeIOBATEILCKIX Pa0OT, CBA3aHHBIX C MEPBHY-
HBIM UCCIIeJOBaHHEM 00BEKTOB OKpY Karolel cpebl (BO3Iyxa, BOJbI, TIOUBI, MIPO-
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2.4. Qpyrue nopTtaTUBHbIe NabopaTopun u MoayrbHbie U3genus

AYKTOB HI/ITaHI/ISI). ITo3BossieT MMPOBOAUTD 3aHATHUA XHMHKO-IKOJIOTHU€CKOH HarpaB-
JICHHOCTHU CPCAHETO U MOBBIIMICHHOI'O YPOBHS CJIOKHOCTHU. HMmeronuecs B coctaBe
n3aeiva pearcHThl 1 paCTBOPLI IMO3BOJIAIOT BBIIIOJIHUTL aHAJIM3 BOABI 10 OCHOBHBIM
KOMIIOHEHTaM MUHEPAJILHOI'O COCTAaBa, OMOTECHHBIM dJIEMEHTAM.

KomnnekT KOHTponbLHOro o6opyaoBaHus
«Be3onacHOCTb XU3HeaeATeNbHOCTU U 3konorus» (BXJ)

Komrutekt KoHTpOIBHOTO 000pynoBanus «be30macHOCTh KU3HEACSITCIIEHOCTH
u sxororus» (BXXD) mpennasHadeH nis ONEHKH W MPAKTHYECKOTO M3YYEHUS DKO-
JIOTUYECKHUX (aKTOPOB OIMACHOCTH TEXHOTEHHOTO M €CTECTBEHHOTO IPOUCXOXKJIE-
HUS TIPU MIPOBEJICHUH JTA00PATOPHBIX pa0OT B YUPEIKICHHUSIX CPEHETO M BBHICIIETO
po()eCCUOHATBLHOTO 00pa30BaHUs B pPaMKaxX JKOJOTHYECKOW OOIIEHHKCHEPHOMH,
MOJIMTEXHUYECKON U CIIeUalibHOM MOATrOTOBKHU. [103BOJIAET BBIMOJIHATH 3KCIIPECC-
KOHTPOJIb aBaPUIHO XMMHUYECKH ormacHbIX BeniecTB (AXOB) n onieHky hrzmyaecknx
BO3/ICUCTBYIONUX (DAKTOPOB Kak MPH HETIOCPEICTBEHHOM IIPUMEHEHHH, TaK U B CO-
CTaBe CIIeIUATBHBIX JTA00PATOPHBIX YCTAHOBOK U CTEHJIOB.

[IpenycmaTpuBaet B yuclie APYTUX HAMPaBICHUM OIEHKU IMOKa3aTelel HKO-
JIOTUYECKOM CUTYallMu aHAJIU3 MUThEBON U MPUPOHON BOJbI YHUDUITUPOBAHHBIMHU
METOJIaMU C OIpeneNicHueM 17 TokazaTenell ¢ MPUMEHEHHEM TECT-KOMILIEKTOB U
TECT-CHCTEM.

CdhopmupoBaH 10 MOIYIBHOMY MPUHIIMITY U BBITYCKAETCS B YETHIPEX Moau(U-
karusax (BXKD-1 — BXKD-4) B 3aBUCHMOCTH OT COIVIACOBAaHHOTO 00BEMA ITOCTaBKH.
JlaHHBIN KOMIUIEKT 000pY/IOBaHUS TPUMEHSIETCS IIPH TIOATOTOBKE IUTUIOMHUPOBAHHBIX
CIELHMAINCTOB CPEJHEr0 M BBICHIETO MPO(ECCHOHATLHOTO 00pa30BaHuUs: UHKEHEP-
HO-TEXHUYECKOT0, TEXHOJOIMYESCKOTO MEPCOHANA, HAYYHBIX CICIUAINCTOB, OaKaiaB-
OB, MarCTPOB €CTECCTBCHHOHAYYHBIX U IMEAATOTHUSCKHUX CIICUATBHOCTEH B paMKax
nporpamm 1o bXK, oxpane Tpyna, HHXEHEPHOU 3aIlUTE OKPYXKAIOIIEH Cpenbl U T. II.
Nmeer B cocTaBe METOAMUYECKIE TTOCOOMS, MPAKTUKYM, TPAKTHUECKUE PYKOBOZICTBA.

TunoBou KoMnnekT obopyaoBaHMA ans naéoparopuun
«DKONOrnYeckum nNpakTUKym»

JlaHHBIA THUIIOBOM KOMIUIEKT OOOpYIOBaHMs MpPEAHA3HAYECH AJISI IPOBEICHUS
y4eOHO-UCCIEeIOBATEIbCKUX PAa00T U MPAKTHKYMOB JKOJIOTHUECKOH HampaBIeHHO-
CTH IO TEMATHKE SKOJOTUIECKOH OLIEHKH COCTOSIHUS OKPYKAIOIICH cpe/bl B 00IIeM
cpenHeM 00pa3oBaHUU (XUMUS, DKOJOTHS, OUONOTHS, (HaKyIbTaTHUBBI, MPOPHIIH-
HBIE KypCBHI), B CpeTHEM IPO(PECCHOHAILHOM W JIOTOJHUTEIHPHOM OOpa30BaHUM.
brnaromapst pazHOCTOpOHHEH HaNpaBICHHOCTH MCCIIENOBATEIhCKUX PabOT W HACHI-
LICHHOCTH pa3HOO0pa3HbIM 000PYIOBAaHHEM CO3/1aET MAKCUMAJIbHBIE BO3MOKHOCTH
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2. XAPAKTEPUCTUKA NPUMEHAEMOIO OBOPYJOBAHUA

JUTSL BOBJICUEHMsI O0y4aeMbIX B pPa3HOOOpPa3HbIE BUIBI JCSITEIHLHOCTH, Peau3alluu
METOIMK O0yUeHHS MO aKTyaJIbHOH SKOJIOTUYECKOW TeMaTHKe.

[IpenycmatpuBaeT mpoBeACHUE IEMOHCTPALMOHHBIX OIBITOB W Jaboparop-
HBIX (PPOHTATBHBIX PabOT (YUCHUUECKUX DKCIIEPUMEHTOB) TI0 HCCIICOBAHUIO BOJIBI,
BO3/IyXa, ITOYBHI, MTPOAYKTOB MUTAHMSA, TIOKa3aTeNel 3M0pOBbs B YCIOBHAX KIlacca,
y4eOHOH JTabopaTopuH, B MOJIEBHIX YCIOBHAX.

[IpemycmaTprBaeT aHaIHU3 MUTHEBOW M IPUPOAHOHN BOJIbI YHU(PUIIMPOBAHHBIMU
MeTolaMH ¢ ompeneneHueM 19 mokaszareneil ¢ MPUMEHEHHEM TECT-KOMILJIEKTOB H
TECT-CHCTEM.

CdopmupoBaH 1o MOAYJIbHOMY IHpUHIMITY. B cocTaBe o0OpymoBaHus: Kiacc-
KOMITIEKT ISl JTA0OPaTOPHBIX paboT «Dkomorus, xumus, ouomorms» (IXb); xom-
IUIEKT-TIPakTHKyM dKonormdecknii KIID (Bimodaer 11 TecT-KOMIUIEKTOB W HabOp
TECT-CHCTEM); MaJiasi paHIIeBast YKJIaJIKa JUIS ITOJIEBBIX BBIE3/I0B (I10]1 3aII0JTHEHHE TECT-
KOMIUICKTaMH ) © MUHU-OHOTOTEKa y4eOHO-METOIMIECKUX TOCOOUH U PYKOBOJICTB TI0
OLIEHKE 3KOJIOTMYECKOI0 COCTOSIHUS BOJIBI, BO3/TyXa, TOYBBI, POAYKTOB MUTAHUSL.

TunoBon KOMNJEKT o6opyaoBaHUA Ans naéoparopumn
«JKomorusi n oxpaHa OKpy>KalLLen cpeabi»

THUoBOH KOMITJIEKT 0OOpYIOBaHUS [UIS J1a00paTopuu «DKOJIOTUS U OXpaHa
OKpY>KaroIel cpeapn MpeagHa3HaueH /s IPOBESHUS MPAKTHIECKUX padoT B pam-
Kax MporpamMm npoecCHOHaIbHOTO 00YUEHHUs C OTPAKEHUEM BOIPOCOB IPOMBIIL-
JICHHOM 3KOJIOTUH, SKOJIOTHYECKOTO MOHUTOPUHT A, TPUPOAOTIONB30BAHHS, TEXHUKH
U TEXHOJIOTHH 3aIUTHl OKPYKAIOLIeH cpeabl, 0€30MacHOCTH KU3HEACIATEIbHOCTH
B CHCTEME CPEJHEro M BhICIIEro NpodeccroHanbHoro odpasosanus. [lo3Bomsier
MPAKTUYCCKU U3YYaTh SKOJOTUYCCKUC ITPUPOAHBIC U TCXHOT'CHHBIC q)aKTOpBI, rnapa-
METpPBI pabOThI BOAOOYHUCTHOTO 0O0OPYAOBaHHUS, CHCTEM BOIOCHAOKEHHS U JIp.

[To3BosseT yqyamuMmcs U CTyJeHTaM IPHOOpeTaTh yMEHUS U HAaBBIKU CAMOCTO-
ATEJILHON padOoThl, MPOBEACHHUS SKOJIOTHUECKUX IKCIEPTH3, 00ECIIeUeHHSs SKOIOTU-
YeCcKOH 0e30MacHOCTH B OBITOBBIX M MIPOM3BOACTBEHHBIX YCIOBHSX.

CdopmupoBan 1o MoayabHOMY NpUHIMITY. BritodaeT g0 6 J1aboparopHbIX
YCTaHOBOK (B 3aBUCHUMOCTH OT MOAM(DUKAIIMU) CO CPEICTBAMH 3KCIPECC-KOHTPO-
JI1 — TECT-KOMIUICKTAMHU U TECT-CHCTeMaMH (6 TmoKa3areseit py aHaaInu3e BOJBI).

Komnnekr-npakTukym akonornveckun Krna

Kommutekt-mipaktukym sxonmorndeckuii KIID mpennazHaduen s mpoBeneHUs
y4eOHO-MCCIICIOBATEILCKUX PadOT MO TEeMAaTHKE JKOJOTHYECKOW OIEHKH COCTOSI-
HUSI OKpYXKarollel cpenbl B 00ImeM cpeqHeM o0pa3oBaHWU (TIPOGUIBHBIE KYpCHI,
(hakynbTaTHBBI, XUMHSI, DKOJIOTHUS, OMOJIOTHS) a TaKke MPo(ecCHOHAIEHOM H J0-
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MIOJIHUTEIILHOM 00pa30oBaHuU. B ymciie Apyrux u3MEepUTEIbHBIX CPEACTB CONEPIKUT
11 TecT-KOMILIEKTOB U HAO0Op TecT-cucteM. [103BoJIsSIeT IPOBECTH OLIEHKY 3KOJIOTH-
YECKOT'O COCTOSTHUSI BOJHBIX OOBEKTOB U IMOKA3aTelIeH KauecTBa BOABI YHUPHUIIUPO-
BaHHBIMHU MeToaMu 110 20 noka3zaressiM. CHopMUpOBaH 110 MOYIbHOMY IPUHIIHITY.

Ha6op xumuyeckux cpeacTB AN oLeHKU KayecTBa Boabl «HXC-Boga»

Habop xumudecknx cpeacTs Juist OleHKH KauecTBa Bonbl « HXC-Bomay» mpenHa-
3HaueH JJIs 9KCIPEeCcCc-aHaIN3a OCHOBHBIX ITOKa3aresei KauecTBa BOJbI TPU U3YUEHUHU
METOJIOB U 000pYyI0oBaHus 10 e€ ouncTke. Pazpaboran crienuanbHO JUIs OCHAIICHHS
ab0PaTOPHBEIX PadOT B YUPESKIACHISIX MPOPECCHOHATLHOTO 00pa30BaHUsI — By3aX,
KOJUTEe/KaX, B Kypcax Oe30MacHOCTH KU3HENESTeIbHOCTH, MHKEHEPHON 3alluThl
OKpYy Karolien cpe/ipl u T. 1. [ [puMensieTcst mpu mpoBeIeH!H JIA00OPATOPHBIX paboT Ha
peaNbHO 1 MOJETHHON BOJIE B COCTABE JIAOOPATOPHBIX YCTAHOBOK («MeTo bl OUUCT-
KU BO3/yXa OT razoo0pasHbix nmpumecein» bXK7/1, «Metozapl ounctku Boab» bK 8m
u bXX 8M2 u T. 11.). B cocTaBe TecT-KOMIUIEKTHI U TECT-CUCTEMBI, TO3BOJISIONINE OTIpe-
JIENTUTH aHAIM3UPOBATh BOIY 10 5 1 OoJiee MoKa3aTeNsIM.

LLIkonbHasa XMMUKo-3Konornyeckas naéoparopus LLUX3J1
(y4e6GHO-MeTOANYECKMIA KOMMIIEKT, KNacC-KOMIMJIEKT)

Jlaboparopus LIIXDJI mpencrapisieT coboii COBOKYIMHOCTh M3IACIUA M MOTY-
Jiel, KQXKJbIH U3 KOTOPBIX BKIFOYAET CHEIUATBHO MO0OpaHHbBIE TOTOBBIC K MPHMe-
HEHHIO PEarcHThI, TeCT-CUCTEMBbI, MOPTATUBHBIC CPEJICTBA JO3UPOBKH MPoO, Mep-
HYIO IJIACTMACCOBYIO U CTEKJSIHHYIO MOCYAY U 1., pa3MeHIEHHbIC B YKIAJIKE JUIs
YUUTENS U B Ha0Opax Juis ydamuxcs (Kiacc-KkoMiuiekT). [Tomumo 3toro, usnenue
COZICP’KUT KOMIUICKT TIOCOOHI U JOKYMEHTAUK — 00IIee METOAMYECKOE PYKOBOI-
CTBO, XMMMKO-IKOJIOTMYECKUI IPAKTUKYM, PYKOBOJICTBA 10 CONPSDKEHHON TEMaTUKE
HCCIIEIOBAHUI, TOCOOHS JUIsl yUaIuXcsl, MaclopTa Ha U3JIelIie B IIeJIOM H ero 000-
COOJICHHBIEC COCTaBHBIC YaCTH, CEPTUPUKATHI U JIP.

[Mpumenenue usaenus npu pabdote ¢ yuamumucs 8—11 kiaccoB npeaycMmarpu-
BACeTCS B YCJIOBUSAX UX YPOYHOH U BHEYPOUHOU JIEATEILHOCTH. MOXKET ObITh UCIIOJb-
30BaHO 151 1a00OPaTOPHO-IEMOHCTPALMOHHOM, SKCTIEPUMEHTAILHON ¥ POEKTHO-HC-
CJIEZIOBATEIbCKOM JCATEIIbHOCTU YUAlUXCs, TIPU MPOBEACHUHU MTPAKTUYCCKUX padboT
1 PEUICHUH SKCIIEPUMEHTAIBHBIX UCCIIEN0BATENBCKHX 3a1ad. [IpuMeHsieTcst B ycio-
BUSIX y4eOHOM IKONBEHON XUMHUYECKOH Tab0opaTopuy, Kilacca XUMHH, a TAKKe B 10-
JIeBBIX (BHEIIKOJILHBIX, BHEIAOOPATOPHBIX) YCIOBUSIX.
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3. HAYTO CNEAOYET OBPATUTb BHUMAHUE

3. HAYTO CNEAYET OBPATUTb BHUMAHUE
NMPU PABOTE C KOMIJIEKTAMMU
anda XMMMYECKOIo AHAJIM3A BO[bI
(MONE3HAA UHOPOPMALINA)

3.1. OGwme cBegeHUs 0 NPUMEHEHUMN TeCT-KOMNJIEKTOB
M NOpPTaTUBHbLIX nNabopartopun

BoapmMHCTBO aHATM30B C NPUMEHEHUEM TECT-KOMIUICKTOB M MOPTAaTUBHBIX
naboparopuit 3A0 «Kpucmac+» MOKET BBIOIHATH ONEPaTop CO CPEAHUM CIELH-
aNbHBIM 00pa3oBaHueEM (HarpuMep, 1a00paHT), O3HAKOMIICHHBIN C MPaBUJIaAMHU TEX-
HUKH 0€3011aCHOCTH, OCBOMBIIHK MPUBEIEHHBIC METOINKH, UMCIONTUN HABBIKU BBI-
TTOJTHEHUSI OCHOBHBIX OTIEpAITiii U MPOIIEAIIHNA TPOBEPKY 3HAHUIN W HaBBIKOB (TIpa-
B Oe301acHoOi paboThl, 0TOOpa M MOATOTOBKH P00, IPUTOTOBIICHHUS PACTBOPOB 13
TOTOBBIX PEareHTOB, MPOBEICHUS TUTPOBAHUS M (DOTOMETPUPOBAHMS, UCIIOIH30BA-
HUS IIKaJI 71 BU3yaJbHOTO KOJIOPUMETPUPOBAHUS U JIp.).

Heckonbko cnokHee aHamu3bl (OTOMETPUYCCKHMMHU METOAaMH, TpeOyromme
Oomee TITyOOKHMX 3HAHWH U HABBIKOB B OCBOCHHH METOJIOB.

[ToBBIIIEHHYIO CTIOKHOCTH TAK)K€ MOTYT IPEACTABIATH PabOTHI MO OIpesene-
HUIO0 HEKOTOPBIX IMOKa3aTelei, MpOBOANMEIE OOBIYHO B JaO0OPaTOPHBIX YCIOBUSIX U
TpeOyrolue 3HaHUI U HABBIKOB Pa0OThI B XMMHUYECKOW JabopaTopuu (IIpaBHIl TEX-
HUKHU 0€30MacHOCTH MpH padoTe ¢ pacTBOPaMU KUCIIOT, UCTIONb30BaHUSI Pa3InIHON
MEPHOU MOCY/Ibl, AHATUTUYECKOTO B3BEIINBAHNUS, 3HAHUHI IIPU TIEpecuéTax KOHLECH-
Tpanuii u T. 1.). /1)1 BCTIoNb3yeMbIX IpY aHaIH3€e METO/I0B XapakTepHA OTHOCHUTEIb-
Has IPOCTOTA U 3KCIPECCHOCTh, YTO BBIPAYKAETCSl B HAJIMUUM MOJHOCTBHIO TOTOBBIX
K TIPUMEHEHHIO PEareHTOB M PaCTBOPOB M YIOOHBIX W KOMITAKTHBIX CPEICTB MX J0-
3UPOBKH, HCIIOJIL30BAaHUH MaJbIX 00BEMOB MPOO M HEKOTOPHIX YIPOIIEHHBIX MPO-
Leyp aHaju3a, a TakKe MoApOOHOM ONMCAaHUM ONEpaluii aHaIu3a U MOATOTOBKH K
HEMY B COINPOBOJIMTENBHOMN JIOKyMEHTallMH. BhllieykasaHHOE MO3BOJIIET CBECTH K
MUHUMYMY PUCKH HapaOOTKH JIAaHHBIX, COICPIKAIIUX rpyOble cirydaiiHble MO0 CH-
CTeMaTHYeCKHe OMHMOKH, a TAK)Ke HETIOTHBINA YIET (PaKTOPOB, BAXKHBIX JIJIS TPABHITh-
HBIX U3MepeHuil (moagpodHee MpUBEACHHI B I1. 3.5-3.6 HaCTOAIIETO PYKOBOJICTBA).

[lepen TeM Kak MPHCTYNHWTh K aHAJIU3y BOABI, HEOOXOJUMO ITO3HAKOMHTH-
csi ¢ mHpopMauuell O BBHINOJHEHWH AHAJIW30B M MPAKTUYECKH OCBOUTH OCHOB-
HbIE aHAJUTUYCCKUE omepauud. s 3Toro oObIYHO B J1aOOPATOPHBIX YCIOBHUSX
MpoBOAUTCA OOydeHme mpuéMaM paboThl W TMpaBWIIAM TEXHHUKH O€30MacCHOCTH
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(cm. mnaBy 4 «Mepsl OezomacHocTi»). [Ipr 00ydeHHH HMCHOJIB3YIOTCS PAcTBOPHI
peareHToB-CTaHIapTOB, UMEIOIIUX B CBOEM COCTAaBE OMpPEIENSIEMbI KOMIOHEHT
(xaTnoH, aHUOH, (PYHKIIMOHAJBHBIE TPYIIIBI) C TOYHO U3BECTHBHIM 3HAYEHHEM KOH-
HEHTPALNN IIeJIEBOTO KOMITIOHEHTA. XOPOIIUM OOBEKTOM JUIsS aHanu3a mpu olOyde-
HUY SBJSIETCS MIPOAAIoLIasicsd B Mara3uHax MHUHEpajbHAas BOAA C M3BECTHHIM XU-
MHYECKHM COCTAaBOM, JJaHHbIE O KOTOPOM HPUBOISTCS, KaK MPaBHJIO, HA 3TUKETKE
OyTbuikd. OOy4eHHE M0 BHIIOJIHEHHUIO OTJCIBHBIX ONPENeTICHUI TPOBOJUTCS TOA
PYKOBOJCTBOM CHEIUaINCTa-aHAINTHKA WK MTperoaaBares.

Hcnonbs3yeMble MpU BHINOJIHEHWH aHalIM3a PAacTBOPHI, peareHThl, Mocyjaa u
JIpyTHE 3JIEMEHTHI COCTaBa KOMITJIEKTA JIOJIKHBI ObITh MPEIBAPUTEIHHO OCMOTPEHBI.
IIpu ocMoTpe poBepsIIOT:

* L[EJIOCTHOCTb ¥ TePMETUYHOCTh YIIAKOBKH PEarcHTOB U PacTBOPOB;

* COOTBETCTBHE BBIOPAHHOTO IJIsi MCIIOJB30BAaHMS pearcHTa (pacTBOpa) WU
Mocyabl TPeOOBaHUSIM METOJUKH aHalu3a, HAIMYME XOPOIIO U OJHO3HAYHO
YUTaeMOM 3TUKETKH, METOK Ha MEPHOI 1ocynie, KOHTPOJIBHBIX IIKAaJ;

* MEpHYIO TIOCYY, TPOOMPKH, KOHTPOJIbHBIE IIKAJIBI U JIp. — HAa OTCYTCTBHE
TOBPEXKICHUM.

[Ipu TpaHcOPTHPOBKE 00OPYIOBaHUE JUIsSl AHANIN3A, CKIISIHKU C peareHTaMy 1
pacTBopamMH W NPUHAUICKHOCTHU CIIEAYET pacloyiaraTb B YKJIAJAOUHBIX SIIMKaX Ha
MIPEAYCMOTPEHHBIX I HUX MECTaxX. JTO MO3BOJIUT 00eCeYnTh HAAEKHYIO TOCTaB-
Ky M3ICTH AJIsl aHaIu3a K MecTy padoThl, HCKIIFOUUTh 0O# MOCYIbl M MO aHue
BHYTPb KOHTEHHEPOB IBUTH U JPYTUX 3arpsI3HEHUH.

Hwxe npuBeneHO HECKOJBKO OOLIMX MpaBHJI, KOTOPBIE CIENYeT YYUThIBATh
IIPU BBIIIOJTHEHUH ONPEICIICHUH U TOArOTOBKE K HUM.

OT100p npo0 BOABI M MOATOTOBKY MX K XUMHUECKOMY aHAJIH3Y CJIELyeT IPOBO-
JUTHh CTPOTO B COOTBETCTBUU C METOJIUKOM, MPUBEAEHHON B HACTOAIIEM PYKOBOJ-
CTBE, KapTax-UHCTPYKIUAX (IPU UX HAIWYMK) U (WIK) B MacopTax, IpuUIaraeMbIx
K TECT-KOMILIEKTaM.

lpu Hanuyuu pa3HoymeHul & mekcmax pykogodcmea, Kapm-
uHCmpykyul u nacriopma crnedyem 8bIMoHAMb orfepayuu co21acHo
onucaruto 8 racriopme unu AONoIHUMENsHOMY COrnpo8odUMeETbHOMY
Mamepuarly, npunazaeMoMy K coomeememsytowemy u3oesnuto.

[MpousBoanTENH HE HECET OTBETCTBEHHOCTH 32 MCIIOIB30BAaHHE XUMHUKATOB, HE
BXOISIHX B cocTaB uanennii 3AO «Kprucmac+y, XMMHYECKUX PEareHTOB U PacTBO-
POB HE IO HA3HAUCHHIO JIMOO B CIyYasx HapyUICHUS] MPEAMUCAHHOW HACTOSIIUM
PYKOBOJICTBOM WJIM HHOM COMTPOBOAMUTEIILHON TOKYMEHTAI[MEH METOANKH aHATH3a.

J1J1s1 BBIMOJTHEHMS aHAJIN3a CIIEAYeT YUUThIBATh IpaBuiia 0TOOpa, KOHCEPBALIUH,
MOATOTOBKHM M XpaHEHUs! Mpo0 (IpUBEICHBI B TIaBe 5).
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3. HAYTO CNEAYET OBPATUTb BHUMAHUE NPU PABOTE...

[Ipu BhIIONHEHMH Omepaluii ObIBaeT HEOOXOJMMO MEPEHECTH PEareHThl WIIN
pacTBOpbl U3 OAHOW EMKOCTH B Apyryto. [Ipu sTomM mepenectu peareHT (pacTBop)
NOAHOCMbI0 — 3HAUUT MEPEHECTH ero 0e3 BUAMMBIX OCTATKOB B MCXOJHOHN EMKO-
ctu. Tako cmocoO 0OBIYHO MCTIONB3YeTCs IPH JO0ABICHUH PEarcHTa U3 KarcCyJbl.
llepenecmu peazenm KyOa-1mubo KoruuecmeeHHo — 3HAYUT TIEPEHECTH TIOITHOCTHIO
BUJIMIMYIO YaCTh peareHTa u, 0OMBIB TIOAXO/SIIIUM PACTBOPUTEIIEM BHYTPEHHIOO 10~
BEPXHOCTh UCXOJHOU EMKOCTH (KAaICyJbl, CKIISTHKH), I00aBUTh CMBIBKY K OCHOBHOM
ero nmopuuu. Takol croco0 0OBIMHO MCTIONB3YETCS MPH MPUTOTOBICHUH PacTBOPOB
u3 cranaapt-turpa (puckanana).

CpoKH TOJJHOCTH PEareHTOB M PaCTBOPOB MPUBE/ICHBI B OMMCAHHUAX MX IPUTO-
ToBNeHM:. ECIT B TeKcTe HET CBEACHNH O CPOKE TOAHOCTH PAacTBOPA, €r0 CUUTAIOT
110 CPOKY TOAHOCTH U3EIHS, B KOTOPOM OH HCIIOJIB3YeTCs, MPUYEM CPOK TOTHOCTH
YCTaHABIUBACTCS HCXOJIS U3 COXPAHEHHS KadyecTBa pacTBopa (Ju00 BCETo U3/IENus)
IIPH YCJIOBUH €r0 XpaHEeHHUs TIPM KOMHATHOW TeMIieparype, T. €. He 6omnee 20-25 °C.
Crenyer WMeTh B BUJY, YTO XpaHEHHE pacTBOpa NPHW MOBBIIICHHOW TeMIeparype
(cBprre 25 °C) mpuBOIUT K COKPAIIEHUIO CPOKA TOAHOCTH; XpaHCHUE TP MTOHIKEH-
HOH TeMmrieparype (Harpumep, BO JIbTY, B HEMHUIICBOM XOJOIMIBHHKE), HA000POT,
ITO3BOJISIET YBEIMYUTH CPOK €Tr0 TOJHOCTH WIIM TPOIOIDKUTEIHHOCTH BO3ZMOYKHOTO
HCIIONB30BaHUS pacTBopa. JlaHHas 0COOEHHOCTh OOBSCHSETCS TEM, YTO IMOTEps Ka-
YyecTBa aHAJMTUYECKOTO PACTBOPA CO BpeMeHeM 00yCJIOBIeHa NPOTEKAIOIIUMH XH-
MHUUYECKUMH PEAKIUSIMH, UMEIOIIUME CBOHCTBO YCKOPSTHCS B 2—4 pa3a IpH IMOBHI-
HIeHUU Temreparypsl Ha kKaxpie 10 °C (npaBuio Baut-Todda).

Brimonrenne ananu3a mpernonaraeT HHOT/A HCIIOIb30BaHIE PACXOAYEeMbIX Ma-
TepranoB (pacTBOpUTENEH, CONeH U T. 11.), a TaKXKe MOCYIbl B KOJIWYECTBAX, KOTOPHIE
HelenecooOpa3Ho BKJIFOYATh B COCTAaB IMOCTABISIEMBIX MOPTATUBHBIX U3neauid. [Ipu
[IPUTOTOBJICHUH PACTBOPOB YACTO MCIONB3YETCsl TUCTUIUIMPOBAHHAS BOJIA, KOTOPYIO
BO MHOTHX CITy4asx (3a UCKIIIOYEHHEM CIIEIIMAIBEHO OTOBOPEHHBIX ) MOXKHO 3aMECHUTD
Ha YHUCTYIO MPOKUIITYEHHYIO MaJIOMHHEPAITM30BAaHHY IO TUTHEBYO BOIY. [I[pHTOHOCTD
3aMEeHBI JUCTUIINPOBAHHON MITH 3aMEHAEMON BOJIBI TIPH OTIPEAETICHNN KOHKPETHOTO
ITOKA3aTesi MOYKHO TPOBEPHUTH BBHITTOJTHEHNUEM aHAJIN3a XOJIOCTON MPOOHI.

B HEKOTOpBIX oneparusax UCIONb3yeTCs TAKKE TUIIOBAs MEepHast M Apyras 1o-
Cyla — MepHbIe IWIMHAPHI, cTakaHbl, koJ0kl Ha 0,5; 1 1 1 T. . MHOrOE U3 yKa3aH-
HOTO TPEIYCMOTPEHO B COCTaBE B MOCTABISIEMBIX MOPTATHBHBIX JIA0OpATOpHUSX H,
KaK TpaBUIIO, UMEETCSI B MPOPECCHOHANBHBIX U Y4eOHBIX CTAIlMOHAPHBIX Jlabopa-
TOPHSIX.

[Ipu oTcyTcTBHM HOCTaTOYHON 00ECTIEYCHHOCTH TIOCY/IOM ISl IPUTOTOBICHUS
PacTBOpOB PEKOMEHIYETCS UMETh B PACTIOPSDKEHHH HAOOP THUIIOBOH MOCY/IBI MHOTO-
(YHKIMOHATBHBIN (TpUIoKeHue 4).
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3.2. Pabouue ycnoBus npu aHanuse

[TopraruBHEIE TAOOPATOPUU U TECT-KOMILIEKTHI CIIEIyEeT XPAHUTh B CYyXOM IIPO-
xJagHoM MecTte. OCHOBHOE PEKOMEHAYEeMO€ TIOJIOKEHUE IPU TPAHCTIOPTUPOBAHUH U
XpaHCHUU — BEPTHKAIBHOE.

ITocne npoBeneHUst aHaiau3a BCHO IOCYLY CIELYET NPOMBITH YMCTONH BOJOH
(>kemaTeNlbHO Tak)Ke BBICYIINTH), (MIAKOHBI C pacTBOPaMH HEOOXOTUMO TePMETHY-
HO 3aKpPBITh U YJAOKHUTD B YKJIAJOYHBIE KOHTEHHEPHI. 3aTpyIHEHUS TIPU 3aKPHIBAHUU
KOHTEHHEPOB OOBIYHO CBUICTEIBCTBYIOT O HEOPEHKHOCTH TPHU YKIIAIKE.

3.2. Pabouue ycnoBusa npu aHanuse

OmnpeneneHus ¢ IpUMEHEHHEM TE€CT-KOMIUIEKTOB, TIOPTaTUBHBIX JIAOOpaTopuit
HKB u T. 1. ipy KOIM4eCTBEHHOM aHAITN3€ BBITIOTHSFOTCS TPH CIIETYFOIIUX pad0dInx
yCIOBHSX':

1) Temneparypa ananusupyemoi mpodst — ot 10 1o 35 °C;

2) TemMIiepaTtypa 1 OTHOCHTEIIbHASI BIAXKHOCTh aTMOC(EPHOTO BO3yXa, a TAKKE
arMoc(epHOe AaBIeHUE HE PEerTaMEHTHPYIOTCS.

MpumeyaHue. MNpu PoTOMETPUYECKOM aHANN3E OrpaHNYEHUS MOryT BbITb CBSI3aHbI C pa-
G0oUMMM YCIIOBUSIMM UCTMOMb30BaHMs (DOTOINEKTPOKONIOPUMETPA.

[IpakTruecku BHE 1a00pATOPHBIX YCIOBUH BHIICITPUBEIEHHBIC 3HAYCHUS TEM-
neparyp MOXHO BCTPETHUTH He Bcerna. Bo n3bexkaHue HenenecooOpa3HbIX OrpaHu-
YEeHUH MPH OLIEHKE JONMYCTUMOCTH 3HAaYCHUH pabovymx TeMmIreparyp Mpu BBIIOIHE-
HUU aHAJIM30B MOYKHO MTPUBECTH HECKOJIBKO MPAKTHUYECKUX COOOpakeHUH o (axTo-
pax, IPUHIMIHAIFHO CIIOCOOHBIX BIHSTH HA PE3yabTaT aHaJIH3a.

KonnenTpanus o0pa3yromerocst mpu XUMHUKO-aHAITUTHYECKOW PEaKIluu Bellle-
CTBa, KaK IPABUJIO, CBSI3aHA C KOHIEHTPALMSIMHU IPYTUX yYaCTBYIOUINX B PEAKIUU
WM 00pasyroluxcs B pacTBope BeuiecTs. [1pu pa3paboTke aHATUTHUECKUX peLel-
Typ B TexHomorusix 3AO «Kpucmac+» ycTaHOBIEH ONTUMAJIbHBIN UAa30H KOH-
[EHTpAIUil peareHToB. JTO 03HAYae€T OTHOCHTEIHHO CTAOMIIBHBIN BBIXOJ] XUMHUKO-
AHAIMTUYECKOHN peakiuy MpHu HeOOIbINX M3MEHEHUSIX BHEITHUX YCIOBUH (TeMrie-
paryphl B ITpe/ieiax BhIlIeyKa3aHHBIX 3HAYCHUH ), @ TAK)KEe HETOYHOCTSX B IO3UPOBKE
00bEMOB NIPOOBI U AHATUTHYECKUX PACTBOPOB.

Taxke Hazio UMETh B BUJY, UTO IPU MOHMKEHHOH TeMIlepaType CleayeT 0XKH-
JlaTh HEKOTOPOE 3aMe/JIEHUE 3aBEPILICHUS PEAKIMH, a PU TTOBBIIIEHHON — €€ yCKO-
penne (nmpasuino Baut-Todda).

BrrmennpuBeiéHable pabodne ycnoBHsl TPUMEHEHUs YHU(DUIIMPOBAHHBIX XH-
MUKO-aHAJIMTHYECKIX METOAMK HE CKa3bIBAIOTCS CKOJBKO-HUOYIh 3aMETHBIM 00pa-
30M Ha CKOPOCTH U BBIXO/I€ XUMHUKO-aHATUTHUECKON PEaKIuu.

14 laHHble yCnoBKS COrMacytoTCs C YCMOBUAMW M3MEPEHMUIt COrMAacHO aTTeCTOBaHHbLIM
meToamkam nsmepeHunin 3A0 «Kpucmac+» (BHeceHbl B ®efepanbHbivi peecTp, cMm. «Cnncok

HOPMAaTUBHbIX JOKYMEHTOBY, B).
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3. HAYTO CNEAYET OBPATUTb BHUMAHUE NPU PABOTE...

Te ske METOIbI B UX MOJYKOJINISCTBEHHOM BapUAHTE MOTYT OBITh HCIOIb30Ba-
HBI B 00JIee IIUPOKOM Juama3one remreparyp ot 3—5 °C mo 4045 °C.

OrpanuueHus M0 MUHUMAJIBHOM TeMIepaType MOTYT ObITh JIETKO yCTpaHEeHbI
myTEM rojtorpesa mpo0 mepe;t aHaIu30M (CII0KHEE OXJIAUTh TPOOKI B YCIOBHUSX IO~
BBINICHHOW TemriepaTypbl). OrpaHHueHHs M0 TEMIIEPaType HE PaclpoCTPaHSIIOTCS
Ha YCJIOBHsI 0TOOpa Mpod, €Cii HHOE HE OTOBOPEHO B TEKCTE OINPECICHHUS HACTOS-
IEr0 PyKOBOJICTBA KO0 B MACMOPTE HA COOTBETCTBYIOIHIA TECT-KOMILIEKT (IOpTa-
TUBHYIO JTA0OOPATOPHIO).

3.3. O cnocobax BbipaxeHuUsA
KOHLIeHTpaLun BeLecTB B pacTBopax

B xumuueckoM aHanmm3e MCIONB3YIOTCS pa3IMYHbIe PACTBOPEHHBIC BEIIECTBA
(pearenTsl, OydepHbIe cMecH, (PUKCHPYIOIINE areHThl, KOHCEPBAaHTHI U T. I1.) U pac-
TBOPUTENH (BOJIA, STAHOJ U BOJAHO-CIIUPTOBBIE CMECH, OPTaHUIECKHE IKCTPATCHTHI).
B y4eOHbBIX 1TOCOOUSX, pyKOBOJCTBAX JIJISi XHMUKOB-aHAJIMTUKOB, HOPMaTHBHBIX JI0-
kymeHTtax (rocynapctBeHHbIX (I'OCT) u orpacneBbix (OCT) crannaprax, P/, MY
U JIp.) ¥ CIIPaBOYHOH JINTEpAType MOKHO BCTPETHTh PAa3JIUUHBIC CIIOCOOBI BhIpaKe-
HUS KOHIIEHTpannuid. Huke Mbl 0CTaHOBUMCS Ha HEKOTOPBIX U3 HUX, HanboJee 9acTo
BCTPEYAIOIINXCS, HO CHadaja MPUBEAEM KpaTKyto HH()OPMAIIMIO TI0 OCHOBOIIOJIAra-
IOINM EMHUIIAM H3MEPEHHH, TPUMEHSIONIMMCS TIPY OMTMCAHUH PA3IAIHBIX CIIOCO-
0OB BBIPAKCHUS KOHIICHTPAIMH XUMHUSCKUX BEIIECTB B PaCTBOPax .

Macca sewjecmsa obo3nauaercs kak m (X) (roe X — XUMHUYECKHH CHMBOI
BEIIIECTBA) M OOBIYHO M3MEPSIETCS B IpaMMax WM MUJUTUTPaMMaX.

3a enuHUIy Konuuecmea eeujecmsea n (X) MPUHAT Moab. Macca 0JHOTO MO
BEIIECTBA HA3BIBACTCS MOAPHOU Maccoti Bemecta. [locnemusass oOo3zHauaeTcs
OykBoil M u u3mepsiercst B TpaMMax Ha Moib. Hampumep, M (Cu) = 63,54 r/Mo7b,
M(H,SO,) = 98,08 r/moib.

Hapsiny ¢ enuHuiei xonmdecTBa BEIIECTBAa HCIONB3YETCS TaKKe €AWHUIA
Konuuecmea seujecmea sksusarenmos n [(1/2)X], onpenensemMast Kak Mpou3Besie-
HUE YUCIIa YKBUBAJIEHTHOCTH z (X) Ha KoaudecTBo BemecTna 7 (X). [lpu aTom mox
9K6UBALEHMOM TIOAPA3YMEBAIOT PeabHYIO WM YCIOBHYIO YaCTHITYy BEIIECTBa, KO-
TOpasi B KOHKPETHOH KHCIIOTHO-OCHOBHOHM pEakIW{ IKBUBAJICHTHA OAHOMY HOHY
BOJIOPOJIa, B OKHCIIMTEIbHO-BOCCTAHOBUTEIBLHON PEaKLMU — OJHOMY SJICKTPOHY.
COOTBETCTBEHHO, Yuclo IKeuarenmuocmu z (X) OmpeaensieTcst UCX0As U3 XUMHUe-
CKOM (hOpMYJIbI BEIIESCTBA U THUIIA XUMHUCCKOU PEAKIIMH:

15 Cnocobbl BbIpaxeHUs! KOHLIEHTPaLMA XMMUYECKUX BELLECTB B MEXAYHaPOAHO cu-
cteme eguHuy (CU) npuoasitcsa B cootBeTcTBum ¢ FOCT 8.417.
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3.3. O cnoco6ax BbipaXKeHUs1 KOHLEHTPaLMiA BelecTB B pacTBopax

* ISl KUCJIOT z (X) PaBHO YMCITy KATHOHOB BOJOPO/A, CHOCOOHBIX 3aMeIaThCs
kaTnoHamu Metasios. Hanpumep, z (HCI) = 1, z (H,SO, ) = 2;

* i tuapokcunoB z (X) paBHo umcny runpokcurpynn OH . Hampumep,
z (NaOH) = 1, z [AI(OH), ] = 3;

* s coneil z (X) paBHO 4YHMCIy KaTHOHOB BOJIOPOAA KUCIIOTHI, 3aMELIEHHBIX
KaTMOHaMK MeTajl1a nim ammonust. Hanpumep, z (NaCl) =1,z [Fe (SO,), ] =6.

Monspnas macca sxsusanenma M [(1/2)X] ecth OTHOIIECHHE MOJISIPHON Macchl
M (X) BemecTBa K YACITY 3KBUBAJICHTHOCTH.

Hanpumep, M (1/1HCI) =36,46/1 = 36,46 r/mons; M[1/6Fe (SO,),]=399,88/6 =
= 66,65 1/MOTE.

[onsiTie «wmonapHas macca 3K6éueanenmay PaBHOIECHHO TPEKHEMY «epamM-
9KBUBAIEHN, B COBPEMEHHON TOKyMEHTAITNH K UCIIOJIh30BAHUIO HE PEKOMEHIyEMOMY.

Monsapnas konyenmpayus Beniectsa (¢) B MOJIb/J — OTHOIICHUE KOINYESCTBA
pacTBOpEHHOTO BemiecTBa B MoJIsix (N) kK 00bEMy pacTBopa (V) B IUTpax, pacCUnTHI-
BaeTcs 1mo gopmyie (1):

c=—. ()
\Y,
MortsipHasi KOHIIEHTPALIMS YUCIICHHO PaBHA KOJUYECTBY MOJICH BEIECTBA, CO-
nepkamuxes B 1 matpe (1000 mur, 1 mv?®) pactBopa.
MonsipHY 0 KOHIIEHTPAITIIO 3alKChIBArOT clriemayronwm oopazom: ¢ (HCI) = 3 mos/i;
¢(H,SO,) = 2 mons/n.

IMpumep. [Ipurotosnenue 50 M1 pacTBOpa MOBAPEHHOHN COJIA C MOJISIPHOM KOHIIEHTpa-
nueit 0,1 monw/i (1. e. ¢ (NaCl) = 0,1 moms/i).
Momsiprast macca NaCl cocrasisser M (NaCl) = 58 r/moas. B 1000 mu pactBopa ¢
xonueHtparmeid ¢ (NaCl) = 0,1 mons/n momxkrao comepxarbes n (NaCl) = 0,1 moins
NaCl, wmu m (NaCl) = 5,8 r. B 50 ma pactBopa momkHO comepskarbest x T NaCl,
onpenenseMsix 1o gopmyie (1):
5,8%50
X=
1000

=0,291 (290 Mr).

s mpurotoBneHus TpeOyromerocss pactBopa HaBecky coiu B 0,29 T ciemyer
IIOMECTUTH B MEPHYIO KOJ'I6y Ha 50 MJI U JOJIUTh JUCTUIIJIMPOBAHHYIO BOAY 10 MCTKH.
Copnepxumoe KoJIObI IepeMenIarh J10 TOJTHOTO PACTBOPEHHUST COITH.

Monsapnaa konuenmpauyus sxkeusanenma c[(1/2)X] (panee manHas BeIu4u-
Ha Ha3bIBAIACh HOPMAIBHOCTHIO) €CTh IPOU3BEJACHUEC MOJIIPHON KOHIICHTpPAIUH
¢ (X) Ha YHCIIO SKBHBAJIEHTHOCTH Z JAHHOTO BemlecTra, T. €. ¢ [(1/2)X] = ¢(X) x z.

49
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MossipHasi KOHIIEHTpAIUS SKBUBAJICHTA IIOKA3bIBACT KOJIMYECTBO BEIIECTBA YKBHBA-
nenroB (KBD), conepxkarieecs B 1 1 pacTBopa.

JIst MHOTHX HCIIOJIb3yeMbIX B XuMuueckoM aHanuse pacteopos (KCl, HCI,
NaOH wu 1p.) MonsipHast KOHIICHTPAITHs YKBHBAJICHTOB BEIICCTB COBIAIAET C UX MO-
JIIPHOM KOHIIEHTpaLUEH.

Pa3mepHOCTH MOJSIpHOI KOHIIEHTPAITUH SKBUBAJICHTOB BEIIIECTBA 3AITHCHIBACT-
csl B BUJIC MO/ (MMONL/TL).

IIpumep. IIpurorosnenne 50 mi pacTBopa Cyiab(ara aJIOMHHHUS C MOJSIPHOH KOH-
neHTpanuei sksuBanenTa 1 momn/a (T. e. ¢ [(1/2)AL(SO, ), ] = 1 Monb/1 SKBHBAJICHTA).
Jns cynbdara amoMuHus 9UCI0 SkBUBaneHTHOCTH z [AL(SO, ), | paBHo 6.
c[AL(SO,),]=1/6 = 0,167 mons/m.

M [AL(SO,),] = 342 r/monp (27 x 2 + 32 x 3 + 16 x 12 = 342); cnenopareibHO,
m[AL(SO,),] =342 x0,167=57r.

Cocrapnsem nponopuuto: 57 r AL(SO, ), nomkuo conep:xarbea B 1000 Mt pacTsopa,
x r — B 50 M1 pacTBopa:

57%50
X=
1000

=285r.

CrnenoBarensHo, HEOOXOOMMO OTBECHTH Ha Becax 2,85 r Al SO,, momecTuTs 3Ty
HABECKy B MEpHYIO kojOy Ha 50 MJI M OJHUTH TUCTULTUPOBAHHYIO BOAY JO MCTKH.
ConepKuMoe KoJIOBI TIepeMenarh JI0 MOJTHOTO PACTBOPEHUS COJTH.

Maccosas 001 (MaccOBBIN TIPOIICHT, IPOIIEHTHAS KOHIICHTpaIus) (®) B % —
OTHOIIEHME MACChl PACTBOPEHHOTO BemIeCTBa (M ) K 0OWEH Macce pacTBopa, T. €.
CyMME Macc pacTBOPEHHOIO BEIIECTBA M PACTBOPUTENs (M ), PACCUMTHIBACTCS MO

hopmyie (2):

0 :LIOO. ()
m,+m

Jlnst pa30aBiieHHBIX PAcTBOPOB, MMEFOIIMX 3HAYCHUE TUIOTHOCTH, Ommskoe 1 r/en?,
4acTo MOJNB3YIOTCS TaKOH pPazHOBUIHOCTBIO MAacCOBOHM JIONH, KaK Maccogas KOH-
yenmpayusi, uamepsiemasi B Mr/i (r/i, r/am® T. 1.).

Ipumep. [Ipurorosnenune 50 r pacTBopa comu ¢ MaccoBoi goneit 5% (5%-ro pacTBopa).
B 100 r pactBopa conepxkutcs 5 r cony, B 50 T pacTBOpa COAEPKUTCS X T COJH.

5%x50
X= =
100

25r

OtBecuth 2,5 r conu, MOMECTUTh €€ B KoJIOy (cTakaH) U J00aBUThH BOABI 10 00bEMa
50 m. [lepemeriaTs 10 IOTHOTO PACTBOPEHHUS COIH.
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3.3. O cnoco6ax BbipaXKeHUs1 KOHLEHTPaLMiA BelecTB B pacTBopax

Monvnan 0onsa (N) — oTHOIIEHHE YMCIIA MOJIEH JAHHOTO KOMIIOHEHTa (N,) K
CyMMe MOJICH JaHHOTO KOMIIOHEHTA M BCEX IPYTHX KOMIOHEHTOB PacTBopa (pacTBo-
pHUTENs M IPYyruX pacTBOPEHHBIX BEECTB (N,), paccuMThIBAETCA 10 hopmyie (3):

n
N=—" 3)
n +n,

AHaJIOrMYHO ONPEACIAETCS 00bEMHAA 00NA.

Monanvnaa Konyenmpayusa (B) B MOJIb/KI — OTHOILIEHHE KOJIMYECTBA pac-
TBOPEHHOTO BEILECTBA B MOJISIX (N) K Macce pacTBOpUTENs (M), paCCUUTHIBACTCS 110

tdopmyne (4):
B=— “

B uHOCTpaHHOI M OTEUECTBEHHOH JOKYMEHTAL[MM MHOTJA BCTPEYAIOTCS BbI-
pakeHue MaccoBOM /10J1M (MaccOBOW KOHIIEHTpALMK) B AMHULIAX PPM (01HA YacTh
Ha MUJUTMOH, JIJIS PACTBOPOB COOTBETCTBYET MI/) U npomuiie (%o, OHA 4acTh Ha
TBHICSTIY, JUISI paCTBOPOB COOTBETCTBYET T/11 wiu 0,1%). B npomunne vacto BeIpaxka-
10T COJIEHOCTH BOJIbI M KOHLICHTPALUHU B OMOJIOTHYECKUX KHUIKOCTSIX.

Berpeuarorest Takke MPOM3BOIHBIE OT €IMHML U3MEPEHUSI KOHLICHTPALMi: Ha-
TIPUMEP, MT/JT, MI/JIM?, MI/CM?, MT/MJT, MMOJIB/JI, T/MiT 11 ip. Hanbonee yrorpeOuMbIMu
eIMHHLIAMH B CIIPABOYHOM JIUTEpaType MPUMEHUTEIBHO K OIICHKE COACPKaHMsI IIPH-
Mmeceii B Bojie (Hanpumep, 3Hadenust [1JIK) sinsirorest Mr/im 1 MMOJITB/JT 9KBHBAJICHTA.

B HekoTOpbIX METOAMKAX U3MEPEHUI U PYKOBOJICTBAX 10 aHAJIUTUUYECKON XU-
MHH BCTpedaeTcs (B HACTOSIIee BpeMs BCE peke) TaKoW Crmoco0 BBEIPAKEHUS KOH-
LEeHTpauui, KaK mump pacmeopa (IIpOCTON TUTP) ¥ TUTP IO ONPEACIIEMOMY Bellle-
CTBY (YCIOBHBIN THTD). [Ipocmoti mump npeacTaBiseT co0oil Maccy pacTBOPEHHO-
ro BemiecTsa (B rpaMmax, MHJUIUTPaMMax), COACPIKAILYIOCS B OMHOM MUIUTHIIMTPE
(cM?®) pacTBOpa. Ycroguwiil mump TpencTaBiIsieT coOOOKW Maccy Kakoro-nmiubo ormpe-
JIEJIIEMOTO BEIIECTBA, PEArHpyIOIIero ¢ OJHUM MWIIHINTPOM JIaHHOTO PacTBOpa
(T. e. Maccy BelIECTBa, OTTUTPOBBIBAEMYIO OJHUM MMJUIMJINTPOM pacTBopa). Tutp
o0o3HauaeTcst TaTHHCKON OykBoii T (T3) 1 u3MepsieTcss B MT/MIL.

Crnenyer OTMETUTb U3MEHEHHUS! B 0003HAYEHUH KOHIICHTPALIH COJIEH JKECTKO-
ct. C 2003 . sxécTtrkocTh Bozbl 0003Hauaercst Kak (JK) u BeIpaxkaeTcsl B Tpajgycax
xeéctrocT (°XK). I'pamyc KECTKOCTH COOTBETCTBYET KOHLIEHTPALMHU IIEIOYHO3E-
MEJIILHOTO 2JIEMEHTA, NpeuMyllecTBeHHo Kanblus (Ca’") unm maraus (Mg), umc-
JeHHO paBHOM 1/2 ero Mo, BeipaskeHHOH B MT/i1 (TOCT P 52029). Takum o6pazom,
BMECTO HCIIOJIb30BABLICHCS paHee Pa3sMEPHOCTH OOIIEH KECTKOCTH MMOJIB/JI MM
I-MOJIB/JI 9KB. CJIEAYET UCTONB30BaTh °JK, MpH 3TOM YMCIICHHBIE 3HAYCHUS BEINYH-
HBI KECTKOCTH He M3MeHstoTes. 1°0K = 20,04 mr/n [Ca™] wm 12,15 mr/a [Mg™'].
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Hano uMeTs B BUjLy, 9TO MPAKTHYECKU B IPO(ecCHOHaNbHON U yueOHol pabo-
TE€ HEPE/IKO BCTPEYAIOTCSl YCTAPEBILUE SIUHHIIBI M3MEPEHUH KOHLIEHTPALUH, HbIHE
HE PEeKOMEHJyeMble K TPUMEHEHHI0. DTO 00YCIOBICHO OOBIYHO HAaJIMYHEM IaBHO
U3IaHHBIX, HO JICHCTBYIOLUIMX HOPMATHUBHBIX JIOKYMEHTOB M IMOCOOHH, TPaAULIUSIMH
U MHepLuel B mpodeccuoHanbHON paboTe U T. I

O cnoco0ax BbIpakeHUs] KOHIEHTPALMI BelecTB B 0YBe

B cootBerctBuu ¢ 'OCT 27593-88 conepkaHue XUMUYECKOTO BEIIECTBA B TO-
YBE BBIPAYKACTCS €r0 MacCOBOM J10JIeH, KOTOpast ONpeessieTcs: KaKk OTHOIICHHE MacChl
XUMHYECKOTO BEIIeCTBa K 00IIIei Macce BO3IYIITHO-CyXOi U (MiI1) aDCOIIOTHO CyXOi
npoOb! TouBkl. CojiepKaHue B IIOYBE KOMITOHEHTa OOBIYHO MOYKET OBITH OIPEAEICHO
KOJIMYECTBOM MUJTUTPAMMOB BEIIECTBA B 1 KT IMOYBBI (MJIH MI/KT), YTO PABHO3HAYHO
MPUMEHSIEMON TaKKe SAMHHIIC — KOJIMYECTBY YacTeld Ha MUJUTHOH, Ppm (parts per
million). BaxkxHo, 94To mouBa HODKHA OBITH CyXOM, YTOOBI OCTATOYHOE KOJUIECCTBO
BJIary HE TIPUBEIIO K 3aHWKEHUIO 3HAYCHHS COACPIKaHUS 1I€JIEBOTO KOMITOHEHTA.

B Tex cimydasx xora onpeessifoT cofepKanue KaTHOHOB WM aHHOHOB, PE3YJlb-
TaThl aHAJIHM3a BBIPAKAIOT B MMOJIb IKB. (Mr-Mouib 9kB.) Ha 100 T mouskl. Takoii crio-
€00 BBIPOKEHUS Pe3yJIbTaTOB aHAIIN3a MTO3BOJISET, HAIPUMED, OIIEHHUTH JIOJT0, KOTOPYIO
COCTABIISICT TOT WIJIM UHOM KaTHOH OT CyMMbI OOMEHHBIX KaTHOHOB; TIO3BOJISIET TaKKe
OLICHHUTH POJIb OTACIBHBIX KATHOHOB H AHUOHOB B COCTABE JISTKOPACTBOPUMBIX COJICH B
TOYBEHHBIX BBITSKKAX U PACYETHBIM MTyTEM NPUOIN3UTEIIBHO YCTAHOBHUTh UX COCTAB.

Crnenyer UMeTh B BHJY, YTO NMPH XMMHUYSCKOM aHaIHM3e MPOOBI BOJAHOHN BbI-
TSDKKH PEe3yNbTaT ONpeJesIeHHsI MacCOBOM KOHIICHTPALMK BBIPAYKACTCsl OOBIYHO B
MUJUTUTPaAMMax aHaJIU3MPyeMOro KoMmmoHeHta B 1y (mr/m). J{is mepexona K Bbl-
PaKEHHIO COIEPIKAHMSI IAHHOTO KOMITOHEHTA K €r0 MacCOBOH JI0JIe B TIOYBE CIIETyeT
MOJy4YeHHOE 3HauYeHNe KOHIIEHTPAIINY KOMIIOHEHTA B BBITSKKE:

1) yMHOXXUTH Ha KO3(DPHUITHCHT, yIUTHIBAIONTHI OTHOIIICHNE MacChl pacTBOpa K
Macce 00pasiia MoYBHI MPU U3TOTOBJICHNUH BBITSDKKH, TIEPEBEIS TEM CAMBIM 3HAaUE€HUE
B MaCCOBYO JIOJIIO B €IMHUIIAX MI/KT CYXO ITOYBHI;

2) mpu HEOOXOIMMOCTH Jlajiee MEePEBECTH PE3yIbTAaT B MAacCOBBIE IMPOIICHTHI,
JUTSL YeTO YMHOXKUTH TTOJIYYeHHOE 3HaYeHHEe B MI/KT Ha ko3dumueHT 10, momyuun
pe3yibTaT B MpolieHTax win B rpammax Ha 100 r nouBsbl.

Ipumep. Pesynbrar onpeaeiacHus KOHICHTPAIWU Cyiab(har-doHa B BOIHOW BBITSK-
Ke, TIOJIyYeHHON B MacCOBOM COOTHOIIEHHH 5 : 1 (Boma — cyxasi 1o4Ba), COCTaBIII
C, =25 mr/n. CooTBeTCTBYIONIEE 3HAYCHUE COAEPKAHMS CylIb(aT-HOHA B CyXOH I0OYBE
(C,) cocrapnser:

C,=25x5=125 mr/kr, uam 25 x 5 x 10* = 0,0125%.

[MogpoGHas mHOpManusi 0 BBIpaKEHHN PE3YJIbTATOB XUMHYECKOTO aHAJIN3a
HOYBCHHBIX BBITSDKEK MPUBE/ICHA B PyKOBOJCTBAX ¢,

16 Mypasbés A.I", Kappbies B.5., aH3bepr A.P. Yka3. cod. ; XUMUYecKuit aHanms noyski.
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3.4. OcobGeHHOCTU NpUMEeHsiIiEMbIX MEeTOAOB
M BbINOJIHSIEMbIX onepauumn

XapakTepuCTUKU MPoO BOIBI MPU aHaIU3aX YHU(UIMPOBAHHBIMH METOIAMH
OIPENEISAIOTCS  BU3YaJIbHBIM, BH3YaJbHO-KOJOPUMETPUYECKUM, OpraHOJenTHYe-
CKUM, THTPUMETPUYECCKUM, TypOUIMMETPUUYECKUM, (OTOMETPUUYECKHM M Pacd&T-
HBIM METOJIOM. XapaKTePUCTHKHU BOTHBIX TOYBEHHBIX BBITSKEK (11 HEKOTOPBIX 10~
Ka3aTeJel) ONpenesIsioTCs MyTEM UX aHaJIi3a ¢ IIOMOILbI0 METO/I0B, UCIIOIb3YEMbIX
JUIsl aHAJIM3a COOTBETCTBYIOIINX KOMIIOHEHTOB B Boae. BosbIIMHCTBO Mokasarenei
OTIPENIETISIOTCS B COOTBETCTBHUH C AEHCTBYIOIIMMHI HOPMAaTUBHBIMU JOKYMEHTAMH —
aTTecToBaHHBIMM MeTojamu usmepenuit 3A0 «Kpucmac+», a Takke HOPMaTUBHbI-
mu gokymentamu [TH/] @ 14.., P[] 52.24... u 1. m.

3.4.1. TunnyHble onepauumn, BbINoNIHAEMbIe Npu aHanuse

[Ipn aHanu3e pa3iuyHbIe ONEpALMM, IPUBEICHHBIEC B IVIaBe O, BHINOIHIIOTCS
Ha OCHOBAHMHU TEKCTa M COOTBETCTBYIOLIECIO PHCYHKa (Ipu ero Hamuumu). Huxe
MIPUBOASTCS TUIHYHBIE ONEPALH, BBINOJHEHHE KOTOPBIX COCTABISET 3HAUMUTEINb-
HYIO 4YacTh IMOJATOTOBUTENBHBIX M AHAIUTHYECKUX PAOOT MpHU OIpeNIeeHNH TOro
WM WHOTO Tokasarens. OT KOPPEKTHOTO BBHIMIOIHEHHUS 3THUX (M JAPYTHX) omeparuit
BO MHOT'OM 3aBUCHT IIPaBHMJIBHOCTb I10JIy4aeMOI0 pe3yibTaTa aHalInu3a.

Quavmposanue pacmeopos, nPood UnU CycneH3uil SBISIETCS BaXXKHOU orepa-
[MEi, YaCTO BBIMOJIHAEMOW MPH XUMUYECKOM aHaJIN3e. JTa OTepainys BHIIOIHSIETCS
B CIIIYFOIUX TUITUYHBIX CUTYaIUSIX:

— mpu oTOOpe TIPOO BOABI, KOTMA Tpoda BBRINIAIUT MYTHOH, NMEIOIIEH B3Be-
IIICHHbIE YaCTHUIIbI,

— 1pu oTO0pe TPoO BOABI [T ONpeIeNIeHHs [T0Ka3aTesi, KOTOpbIi TpedyeTcs
aHaJM3UPOBaTh UMEHHO B pacTBOPEHHOU (popme (TIpH OTCYTCTBUH (PUITBTPOBAHMS pe-
3yJIBTATOM aHAJIN3a OKAXKETCS OTpeIeNsieMblii KOMIIOHEHT, IMEBLIMICS B TIpOOe B pac-
TBOPEHHOM, a TAKKE B a7ICOPOMPOBAHHOM M B3BEIIICHHOM COCTOSIHUN);

— TP TIPUTOTOBJICHUH HEKOTOPHIX PACTBOPOB U 00pabOTKe P00, B XO/Ie KO-
TOPBIX HEOOXOIUMO OTIENHUTh OT(PUIBTPOBAaHHKIA pacTBOp ((PUIBTpAT) OT OcajKa,
npu4EM AajbHEHIINE ONepalii MOTYT BBIOIHSITHCS C UCIIOJIB30BAHUEM KaK (DUIIb-
Tpara, TaK 1 0CaJKa;

— 1pu QUIBTPOBAHHUHU TIOUYBEHHBIX CYCIICH3MH;

— TP NPUTOTOBJICHUH BBITSHKEK M3 CHITYYHX MPOIYKTOB M TBEPIBIX 00pa3iioB
JUTSL X TIOCJIEYIOIIETO NCCIIeOBAHUS U T. TI.

Cuwnraercs, 4to pu GUIBTPOBaHUU A5 3(HEKTUBHOTO OTJEIICHUS PACTBOPEH-
HBIX ()OPM KOMITIOHEHTa PacTBOPa OT B3BELICHHBIX CIEAYET UCIOIb30BaTh (YUIBTP C
pasmepom mop oxoio 0,45 MxMm. B HacTosIeM pyKoBOACTBE MPELYCMOTPEHO (QUIIb-
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TpoBaHUE MPOO C MCIOJIL30BAHUEM MEMOPaHHOTO (DMIIBTPA C YKa3aHHBIM pa3MepoM
IOp JINOO CIIEIUATBEHOTO OyMa)KHOTO (DHUIIBTPA «CHHSIS JISHTAY, OJIU3KUM TI0 pa3Mepy
Mop K MEMOpaHHOMY (PUIIBTDPY. YUHTHIBAsl, YTO UCIOJIB30BaHUE OyMaXHBIX (PHIIb-
TPOB «CHHSISI JIEHTA) JIETYE BBITIOJIHUMO B TIOJEBBIX U J1a0OpPATOPHBIX YCIOBHAX U
P ATOM OOecCIeunBaeT AO0CTaTogHO 3(PdexTuBHOE (GHUIBTpOBaHWE, OyMaKHBIC
(bMIBTPHI BXOMAT B COCTaB MHOTHX TIOPTaTUBHBIX JIA0OPATOPHI M TECT-KOMILIEKTOB
npousBozacTea 3A0 «Kpucmacty.

st yckopeHust (QUIBTPOBaHHS BMECTO OOBIYHOTO (DMIIBTPA HCIIONIB3YeTCS
CKJIaauareiif. B aToM cimydae paboTaer BCsl MOBEPXHOCTh JIMCTA, U (QUIBTPOBAHHE
unet opicTpee. M3roToBUTh CKIaauaThiii PHIIBTP HECTOKHO (pHC. 6): OOBIIHBIN OY-
MaKHBIH (MIIBTP CKJIAABIBAIOT ITOTOJIaM, 3aTEM CKJIAQIBIBAIOT MEITKOM TapMOIITKOM,
ITOCJIE YeTr0 aKKypaTHO PACTIPABIISIOT M BCTABJISIFOT B BOPOHKY YCTaHOBKH ISt (DHITb-
TPOBaHUSI.

a 6 8

Puc. 6. NpurotoBneHne cknagyartoro punesrpa n ounsTpoBaHme:
a — WN3roToBIEeHNE cknagyaTtoro unstpa, 6 — rotoBbIv cknagyatbii punstp,
8 — yCTaHOBKa Ansi punbTpoBaHus

Hwske npuBOAXM HECKOIBKO OCHOBHBIX MPABWII MTPpU (DMIIBTPOBaHUH uepes Oy-
Ma)kKHbIEe (PUITBTPHI.

* He 3armakuBaiite cuipHO LEeHTp GuibTpa, Oymara TaM MOXKET JIETKO IIOp-
BaThCs!

54




3.4. Oco6eHHOCTHN npUuMeHsaeMbiX MeTOA40B U BbIMONTHAeMbIX onepauvu7|

* OunbTp cieayeT BHIOMpaTh TAKOroO pa3Mepa, YToObl OH cierka (Ha 3—5 M)
BBICTYINaJI M3 BOPOHKHU. [lpn m3numHux pasMepax (uibTpa ero Hy:KHO 00pe3aTb
HOXXHHIIAMHU.

* [IpuimBas nepBbie MOPIMH KUIKOCTH, CIIETKA MPHJICPIKUBANTE QHUIIBTP MaJI0d-
Kko#. Jlanee ®UJIKOCTh CO B3BECHIO MJIM OCAJKOM IMPWIMBANTE aKKypaTHO M IO CTe-
KJISIHHOM MaJIovKe, He JOIycKas B30aaMydHBaHUs YKE CIIOKHBLIEIOCS 0CaaKa.

* [lepByto mopuuto unbrpara (20-30 mut wnu Gonee, eciid GUIBTP OOIBIIAX
pasmepoB) 0TOpoCkTe, MIPEABAPUTENHLHO OMOJIOCHYB €10 IPUEMHYIO KoJIOy (3Ta mop-
ust coOupaet B cebe 3arps3HeHus).

* He ynpaiitech nanoukoit B GuisTp — BiiaxkHas Oymara jgerko psércs! Taxxke
HE MbITalTeCh YCKOPUTD (DMIIBTPOBAHKE, IEPEMEIINBAs 0CAN0K Ha (HIIBTpE.

» OunsrpoBaHue UAET TeM ObIcTpee, YeM OOJbIIe KUIKOCTH Ha (QHIBTPE, HO
HEJIb3s HAJIMBATh JI0 BEPXHET0 Kpast Oymaru (JIErKo nepesuTh)!

 Ecniut ¢puneTp BeE ke mpopBasics, HaJo IPUTOTOBUTH HOBBIH M OTQHIBTPOBATh
BCE 3aHOBO B 4yHCTYIO KoJI0y. [IpopBaHHbIil GUIBTP C 0CAJKOM IPH STOM MOXKHO T10-
JIOKUTH B HOBBIM (UIBTP, OOJIETYMB TEM CaMbIM (PUIBTPOBAHME U COXPAHUB yiKE
0CazoK Ha QUIBTpE.

Omoop npoost 600l Uy 8bIMANCKU B TPEOYEMYIO TIOCY/Ty OOBIYHO ITPOU3-
BOJISIT JI0O METOK, HAHECEHHBIX Ha CKIIIHKE (Kosoe, mpobupke). Jlist TouHo-
CTH 0TOOP MOXKET TPOU3BOJAMTRLCS C MPUMEHEHUEM UMEIOIIIETOCS B COCTABEe
000pPyIOBaHUS — I'PAAYUPOBAHHBIX MUTICTOK ¥ IUITHHAPOB MAIOro 00bh&Ma.

lNeped 3anonHeHuUem CKAsHKU (Mpobupku, konbbi) npobol credyem ybe-
Oumbcs 8 Yyucmome rnocyObl, rnocre 4yezo eé criedyem HEeCKOMbKO pa3
0rosIoCHYMb aHanu3supyemol 8000U (8bIMsKKOU).

st ymoberBa paboThl ¢ MpoOMpKaMu X YCTAHABIMBAIOT B IIITa-
THBBI.

Jlobaenenue ncuokux peazenmos (pacmeopos) K npooe
U pacmeopy POU3BOANTCS TPATYUPOBAHHBIMH ITHITETKA-
MH, TIPETYCMOTPEHHBIMH JIs1 JAHHOU OTIEpaIiH.
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B ciyuasix mobaBnieHHsi pearcHTa Mo Ka-
IUISIM COOTBETCTBYIOIUI PAaCTBOP MOMKET
OBITH TOOABIICH C MPUMEHEHUEM TIOJIHMEP-
HOW THUIETKH WM HEMOCPEJACTBEHHO W3
(hmakoHa-KareIbHUIIB! (B 3aBUCUMOCTH OT
HAMEIOIIETOCS B COCTaBE 00OPYIOBAHUS ).

ITocne nobOaBneHus peareHTa pacTBOp HEOOXOAUMO MEepeMellaTh, eCIU B TEK-
CTe HE NpeLycMOoTpeHo uHoe. [lunerky nocie no0aBiieHHs pacTBOpa HEOOXo-
JIUMO MPOMBITH YUCTON BOZIOM.

Jlobasnenue coinyyux peazenmog K npode TPOU3BOANUTCS
NepechaHieM U3 Karcyll, a Takke J100aBIeHHEM IPU TOMO-
L1 MEPHOH JIOXKKU WIH LIIIaTels.

[Ipw ncTons30BaHUN MEPHOH JIOKKH (IITIATEIIST) CHITyYHi peareHT
HE JIOJDKEH CofiepKaTh KOMKOB. PeareHToM clieyeT 3aroHsTh BeCh
00BEM MepHOit JToxKH 0e3 ropku. [locite nobaBeHust pacTBop Te-
PEMEIIMBAFOT JIO TIOJIHOTO PACTBOPEHHUSI JOOABICHHOTO peareHTa.

B Tex myHKTax, rae 3To MpeaycMOoTpeHo, Mpoly OCTaBIISIOT Ha YKa3aHHOE
BpEMsI JIsl MPOTEKAaHUS PeaKkiMy MM HHOTO Mpolecca.
[ToneBble WccaeqOBaHUS YACTO MPEAYCMAaTPUBAIOT TaKKE OLECHKY
COCTOSIHUSI TIOYBBI 110 TTOKA3aTeIsIM KHUCIOTHOCTH, 3aCOJIEHHOCTH U 00eCHedeHHO-
CTH COCIMHEHUSIMHU a30Ta U pochopa, YTO BHIOIHUMO C IPUMEHEHHUEM Pa3INIHBIX
MOPTaTHBHBIX JIA0OOPATOPUIl M TeCT-KOMIUIEKTOB. OTOOp M MOATOTOBKA ITOYBBI HME-
10T XapaKTepHbIE 0COOCHHOCTH, KOTOPBIC ONKMCAHbI B CIICLHAIBbHON JuTeparype'’ u
KpaTKo OTPa)keHBbI B I1. 5.4.
O6paborannas mpoda Mo METOIMKe aHaINU3a B OOJIBITHHCTBE METOJOB TUTPYET-
CsI WJIH TIOIBEPTACTCST KOJIOPUMETPUPOBAHUIO (BU3YATILHO JTHOO (DOTOMETPHIECKH).

Tumposanue npodsl MOXET BBIOTHATHCS B YIIPOIIEHHOM Ba-
puanTe (YKOpOdeHHas MUTETKA CO IIPHIIEM) JINOO ¢ TIpUMeHe-
HUEM MUTIETKHU (OIOPETKH) B THTPOBAILHON YCTaHOBKE.

[Ipu TUTpOBaHMN HEOOXOAMMO OIIPEACTUTH 0OBEM pacTBO-
pa TUTpaHTa Kak pa3HOCTh MEXIy 00bEMOM pacTBOpa B MHUMET-
Ke B Hauaje U 1Mo OKoHYaHuHu TuTpoBanus. [logpoduee o0 ome-
panysix Ipy THTPUMETPUIECKOM OTIPEAETICHIH CM. B 11. 3.4.3.

7 Mypasbés A.I",, Kappbies B.5., NlaH36epr A.P. Yka3. cod. ; XUMUYeCcKuMit aHanms noyski.
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O su3yanvHom Kojnopumempuposanuu npoovt cMm. «OcobeH-
HOCTH BBITIOTHEHHUS aHAJIN3a KOJOPUMETPHUECKIMH METOIaMI
B 1. 3.4.4.

O ghomomempuposanuu npooot cM. B 11. 3.4.5 U B TEKCTE oTpee-
JIEHUH COOTBETCTBYIOIIMX NOKA3aTEIEH.

B psine onpenenenuii npelyCMOTPEH pacuém pe3yibmamos
ananu3a, KOTOPhIi MOXKET BBITIOJTHITHCS IO ITONHOW JHO0
yIpoIéHHoH hopmyIte.

3.4.2. OpraHonenTu4yeckune OoLeHKU U MeToabl

OpranonenTryeckast OlieHKa KauyecTBa BOIbI — 00s13aTeNbHas Ha4aIbHAs TPOLICY-
pa KoHTpost Bojbl. EE mpaBHIIbHOMY MPOBEACHUIO CIICHHAIUCTBI MPUIAIOT OONBIIOE
3HaueHne. MexmyHapomapie ctanmaptel MCO 6658 u npyrue ycTaHaBIMBAIOT CIICITH-
abHBIE TPEOOBaHMA K JIeTycTaropaM (JMIaM, MpUBIEKAeMBbIM K OPraHOJIENTHYECKOH
OLICHKE) M METOJ[aM IIPOBE/ICHNS JIeTyCTAIIUH.

OpraHonentu4eckue METOAbI MCIONB3YIOTCSl MPH ONPECNICHUH TaKHUX MO-
Kazaresielf, Kak 3arax, BKYC, I[BET (LBETHOCTb), MyTHOCTb M IpO3padHOCTh. [Ipu
O9TOM YCJIOBCK, BI)IHOHHHIOHII/Iﬁ aHaJIM3, NJOJKCH YMETh KOPPCKTHO OIPEAC/IATL YKa-
3aHHBIE TTOKA3aTellr, MCIIONb3Ysl COOCTBEHHBIE BKYCOBBIE OIIYIIEHUS, OOOHSHUE U
3penue. [lpu ompeneneHny 1BeTa 1 MyTHOCTH CIIEyeT 00eCIedyrBaTh OCBEIICHHE,
JIOCTaTOYHOE TI0 €T0 XapaKTepy, HHTEHCUBHOCTH M HANPABICHHOCTH; IIPH OTIpeie-
JICHWH 3araxa BIHUSIOMMMH (DaKTOpaMu SBJISIFOTCS TEMIIepaTypa IpoObl U IBUKEHHUE
BO3/yXa (HaIM4IUE BETPA).

3.4.3. TutpumeTpunyeckme MeToabl

TurpumeTpudeckuil METOJ| aHaIM3a OCHOBAH Ha KOJUYECTBEHHOM OIIpeJeNe-
HUM 00BEMa pacTBOPa OAHOTO M3 ABYX BEIICCTB, BCTYMAIOIIUX MEXIy COOOH B peak-
U110, TPUYEM KOHIIEHTPAIMSI OJJHOTO M3 HUX JIOJDKHA OBITH TOYHO M3BecTHA. MeTox
3aKJIFOYaeTCsl B TOM, YTO K ONPEeNIIeMOMY BEIIECTBY B ITpo0e MpUOAaBISIOT pacTBOP
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peareHTa M3BECTHOW KOHIIEHTpaluu (TUTPAHTA) JI0 TeX IOp, IMTOKa €ro KOJMYECTBO
HE CTaHeT SKBHUBAJIEHTHBIM KOJIMYECTBY NMPOPEATUPOBABIIETO ¢ HUM OINPEENIIEMOTr0O
BermiecTBa. [Ipu ananmze pacTBop TUTpaHTa MOMEIAIOT B OIOpeTKy (IUIETKY) U OCTO-
POXHO, MaJBIMH MTOPIUSMH, TIPHIIMBAIOT €70 K HCCIEIyEMOMY PacTBOPY. JTa orepa-
1Ml Ha3bIBA€TCS THUTPOBAHMEM. B MOMEHT OKOHYAaHMS PEaKIWU JTOCTUTAETCS TOYKa
SKBHUBAJIEHTHOCTH. B TOUKe SKBHBaJICHTHOCTH 3aTpaueHHOE Ha TUTPOBAaHUE KOJIWYeE-
CTBO (MOJIb) TUTPAHTA PABHO U XUMHUYECKU YKBUBAJIIEHTHO KOJIMYECTBY (MOJIb) Ompe-
JeTsIeMOT0o KOMITOHEHTa. TOuKy SKBUBaJICHTHOCTH OOBIYHO OIPEACIISIIOT, BBOIS B pac-
TBOP COOTBETCTBYIOIINH UHUKATOP M HAOIIONAs 32 PE3KUM U3MEHEHHUEM OKPACKH.

OCOOEHHOCTBIO TUTPUMETPUIECKIX METOJIOB aHAJIN3A SIBIIAETCS 3aBUCHUMOCTD
00BEMa pacTBOpa THUTPAHTA OT YPOBHS KOHTPOIHPYEMOH KOHIICHTpAITUH. JTO 00-
YCIIOBIIEHO TEM, YTO PACXOIyeMbIe TP THTPUMETPHUIECKOM OITPEEIICHUH PearcHThI
MOTYT BKIIOYaTh PACTBOPBI C HEU3MEHHBIM PACcXOJIOM Ha OJTHO OIpe/iesieHHEe, HO OHU
00s13aTeNIbHO BKITIOYAIOT PACTBOP TUTPAHTA, PACXOA KOTOPOTO MPU aHAJIN3€ HEMOCTO-
SIHEH W 3aBUCHUT OT (JaKTHYECKOW KOHIIEHTPAIMK TUTPYEMOTO KOMIIOHEHTa. Pacxox
TUTPAHTA MOXKHO CUUTATh CBS3aHHBIM PacUETHOM (opMyInol (MMEIOTCsl B ONTUCAHUH
METOAMK OTPENEICHNs, CM. pa3fen 6) co 3HauYeHWEeM IOKa3aTels, 3aJaHHBIM IS
KOHTPOJISL. DTO IPUBOIUT K HEOOXOAMMOCTH YCTaHABIUBAT PECYPC H3/IEIHUI ITPH TH-
TPUMETPUUECKOM OIPE/IeIICHUH B BUJIC MHTEPBAIa 3HAUSHUH KOJMUYECTBA aHAIH30B.

[Ipu BbIMONHEHUH aHAIM3a TUTPUMETPUUECKUM METOJIOM (IENOYHOCTb, XJI0-
pubL, 001mas )KECTKOCTD U JAp.) OINpe/ielIeHHE POBOISAT B KOHUYECKHUX KOJIOAax pas-
JTUYHON BMECTHUMOCTH U B CKIITHKax ¢ MeTkamu (2,5; 5; 10; 20 mun). B mpomnecce tu-
TPOBaHMS PaCTBOP MEPEMENMINBAIOT KPYTOBBIMH ABMKEHUSIMHE JINOO BCTPSIXUBAHUEM.

[Ipu TTpOBaHUY HEOOXOUMO OTIPEETUTH 00BEM pacTBOpa TUTPAHTA, U3pac-
XOJIOBaHHBIH MPU TUTPOBAHUU JI0 TOYKH IKBUBAJICHTHOCTH.

[Ipu ananuze MaJOMHUHEpPAIM30BAaHHBIX BOJ LIEIECOOOpPa3HO MPUMEHSTH TH-
TPOBaHHBIC PACTBOPHI C MOHKEHHON KOHIeHTparuei (10 0,02—0,03 mounb/i1), KoTo-
pBI€ MOTYT OBITh OJTYYEHBI COOTBETCTBYIOIINM pa3z0aBieHrueM OoJiee KOHIIEHTPUPO-
BaHHBIX TUTPOBAHHBIX PACTBOPOB AUCTHUILTNPOBAHHON BOJOH.

Ipumep. /st pa3basnenus pacTBopa ¢ ¢ koHnentpamuei 0,1 MoJb/i1 Booi 1uist mosy-
4YeHust pacTBopa ¢ koHueHTpanueit 0,02 Moib/i1 He0OX0MMO POU3BECTH pa3daBieHHE
B 5 pa3 (T. e. B cooTHomeHuu 1 : 4), nist gero cmemars 100 Mi1 yKa3aHHOTO pacTBopa ¢
400 M1 BOJIBI, TIPU ATOM OOIIEe KOJIMYESCTBO MOYUYCHHOTO pa30aBIEHHOTO pacTBOpa €
HYKHOH KOHIIeHTpanuei cocraBut 500 mut.

TpeOyemble 00BEMBI PACTBOPOB MPH TUTPOBAHUU OTMEPSAIOT C IIOMOLIbIO Or0-
PETOK, rPaAyHpOBaHHBIX MUIIETOK WK OOJIee MPOCTHIX JO3UPYIOIIUX YCTPOHCTB —
LIMPHILIEB, MOJUMEPHBIX MHIETOK, (QIaKoHOB-KanenpHul. Haunbonee ymoOHOH u
TOYHOM MPU TUTPOBAHHH SIBJISIETCS] IPUMEHEHHE MPO(ECCHOHANTBHON OIOPETKH HITH
CTaHJAPTHOM IpaJynpOBaHHON MUMNETKH (pHc. 7).
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Puc. 7. Cpeactsa [03MPOBKU pacTBOPOB:
a — 6ropeTka c kpaHoM; 6 — rpagyMpoBaHHas MUMNEeTKa; 8 — LUNPUL-403aTop;
& — nuneTKa nonMmepHas; 0 — drakoH-KkanenbH1La
Jis ymoOcTBa 3amoiHEeHHsT MEPHBIX MUIETOK PACTBOPAMH M THUTPOBAHHS X
TEPMETUYHO COCIUHAIOT CO MIMPULIEM J0CTAaTOYHOU BMECTUMOCTH MOCPEACTBOM CH-
JUKOHOBOU TPYyOKH.

3anpewaemcsi 3arofiHeHue nunemok pacmeopamu rnymém ux eca-
cbigaHusi pmom!

Bo MuOTHEX M3menmsx mpousBoacTea 3A0 «Kpucmac+Hy mpeaycMoTpena pado-
Ta C TPaJyHMPOBAHHBIMH MHUIETKAMH, YCTAHOBICHHBIMUA B CTOMKE-IITATUBE BMECTE
CO IIPHUIEM-T03aTOPOM, FEPMETHYHO COCAUHEHHBIM C MUTMETKONH THOKOMN MoTuMep-
HOW TpyOKoii (puc. 8 u 9).

Tak, ucronp30BaHue TAaKOH YCTaHOBKH, 3aKPEIJIEHHOW Ha CTCHKE KOHTEHHepa,
MIPUMEHEHO B HEKOTOPBIX TECT-KOMILIEKTax (pHc. 8, ).

a 6 8

Puc. 8. YcTtaHOBKM ANs TUTPOBaHUS:
a — YKOpOYeHHas nuneTka co LUNpULEM, yaepxxnsaemas pyKkoun;
6 — OtopeTka C KpaHOM B TlabopaTopHOM LUTaTUBE;
8 — rpagyvpoBaHHas nuneTka co LUNPULEM B CTONKe-LUTaTMBE,
yCTaHaBMMBaeMOW Ha CTEHKe KOHTenHepa
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Emé Gornee ynoOHa B MpUMEHEHHH YCTaHOBKA I TUTPOBAHMSI, BXOASAIIAS B
COCTaB MOPTATUBHBIX JIabopaTopuit (1aboparopuu ananuza Boasl Moaenu HKB-12,
CyIOBOH M KOTJIOBOM BOTHO-XHUMHUYECKHUX dKcrpecc-nadopatopuii CJIKB u BXJJI,
HACTOJIBHOU MouBeHHOU J1aboparopuu tuna HILJI), nMerommx xopiryca ¢ OTKH[IbI-
BAaIOLIMMCS K OIepaTropy CTOMMKOM. Takas ycTaHOBKa I TUTpoBaHUs (puc. 9)
MIPEACTABIIACT COOOM JETKYI0 COOPHYIO KOHCTPYKIIHIO, TIO3BOJIIONIYIO YIOOHO BBI-
MIOJIHSTh TUTPOBAHKE C MCIIOJIB30BAHUEM I'PalyHPOBAHHOM IMHUITETKU, COCTUHEHHON
Yyepe3 NOIMMEpPHYI0 TpyOKy (6) co mmpuiieM, Ipu 3TOM BCe YKa3aHHBIE COCTaBHBIC
YacTH pa3MemaroTcs 1 (PUKCHPYIOTCS Ha CBOUX MECTaX B ChEMHON CTOMKe-IITaTHBE.
[Ipu sToMm crolika-mTaTuB (2) MIOTHO ycTaHapiuBaeTcs B newiro (1) Ha pabouem
cronuke oneparopa. CToiKka-mTaTHB cHaOKeHa KpPEIUICHHSMHU JJISl CTaHAapTHBIX
KaJIMOPOBAHHBIX IMIIPHUIEB pa3Horo odwséma ot 2 mo 10 mi (5), a Takke misa pas-
JUYHBIX TPAJyUPOBAHHBIX MUIETOK pa3HOro auamerpa oosémom ot 1,0 mo 10 M
(9). HanéxxHoe pukcupoBaHUE MUIIETKA B OTBEPCTHHU ILITATHBA HA HYXKHOH BBICOTE
JIOCTUTAETCS UCIIOIB30BAHUEM OTPAaHHMYUTEIHFHOTO KOJIbIIA U3 TIOIMMEPHON TPyOKH,
PaCIONIOKEHHOTO Ha MHUIETKE Ha HYXKHOU BbicoTe (8). B xauecTBe orpaHUYMTEINb-
HOTO KOJIBLIA MOYKHO MCIIOJIb30BAaTh TOTOBBIE KOJIbIIA, TIPEyCMOTPEHHBIC B COCTAaBE
KOMITJICKTa WM OTPE3aHHbIE OT COCIUHUTEIbHON TpyOKH (6).

Puc. 9. YcTtaHoBKka aons TMTpoBaHMUs
C MarHUTHOW MeLlarkoun:
1 — neTtns; 2 — cTonKa-TaTmB;
3 — MarHuTHas meluarnka;

4 — TuTpoBanbHas konba; 5 — kpenneHus
ONs pasMeLLeHns J03VPYIOLLMX LUNPULEB;
6 — coeguHnTenbHas Tpyoka;

7 — nuneTka rpagyvpoBaHHasi;

8 — orpaHuyMTenbHOE KOMbLO Ha NUMNETKE;
9 — oTBeEpCTME AN pa3MeLleHMs MMNEToK
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PacTBOp npu THTpOBaHMH YIOOHO MEPEMEIINBATE C UCTIOIB30BAaHHEM MarHUTHON
Merranku (3). YcraHoBKa JiIsl TATPOBAHHMS TO3BOJISIET B MOJIEBBIX U JIAOOPATOPHBIX yC-
JIOBUSX YJIOOHO U TOYHO JIO3UPOBATh PACTBOPHI M PEAreHTHI, a TAKKE MPOOBIL.

CrnenyeT uMeTh B BUAY, YTO U3MepeHne 00bEMa BOJHOTO pacTBopa B OropeT-

KaxX, MEPHBIX MMPOOHpPKaX, MEPHBIX KOJI0aX W CKIISTHKAX IMPOBOUTCS
N0 HUMCHEMY KPal0 MeHUCKa XUAKOCTH (B clydae BOIHBIX pac-
TBOPOB OH Bceria BorHyT). [Ipu aToM a3 HaOmronarens: dostcen
O0bimb Ha yposne memiku. Henb3si BBIYBaTh MOCICAHION KaILIO
pacTBopa W3 MUIETKU Wi Oroperkn. HeoOXoauMo 3HATh Takke,
YTO BCsI MEPHAs CTEKJISIHHAS [TOCY/1a KaJIMOPYeTCs U IPpayupyercs
pu Temmeparype 20 °C, mo3ToMy 715 TOTyICHHS TOYHBIX PE3YITh-
TaTOB M3MEPEHHUS 00BbEMOB MPHU MCIIOIB30BAHUH TPayHPOBAHHBIX
MTUTIETOK, OFOPETOK M MEPHBIX KOJIO TeMIIepaTypa pacTBopa JA0KHA
OBITH TI0 BO3MOXKHOCTH O113Ka K 20 °C mii OTIHYaThCs OT yKa3aH-
HOTO 3HaueHus He Oosee yeM Ha +(2-3) °C Bo u30ekaHUE 3aMET-
HOH omuOKH B I3MEPEHUN 00BEMA.

O6wWwmM NnopsfoK BbINONTHEHUA onepauui Npyu TUTPOBaHUN
Cobepute yCTaHOBKY ISt THTPOBAHUS B €€ 1OJTHOM (puc. 8, ¢ 1 9) mim cokpa-
méHHoM (puc. 8, a) Buze.

n punmMmevdyaHue. B T1ex cny4dadax Korga CTOWMKa-lITaTB He ncnonb3dyeTcd, wnpuu co-
eJnHAeTCcAa C Fpaﬂ,yVIpOBaHHOVI NUNEeTKon Yyepel OTpe30K coegnHn-
TenbHOM TPYOKM, N OaHHasa cMCTeMA YAEPXKUBAETCS ONepaTtopoM B
pykax (puc. 8, a).

lMpu pabome co cMmeKsIHHbIMU nunemkamu cobsrodatime
OCMOPOKHOCMb: onacalimechk Ype3MepPHbIX ycunul npu HadesaHuu
coeduHumesibHol nosumMepHoU mpy6ku unu eé ompeska — QUKcU-
pyrouwe20 Kosibya Ha KOHey, nunemku eo uszbexaHue eé nosIoMKU u
803MO)XHO20 PaHeHUsI PYK OCKOJIKaMU CmekKJia.

3amnoIHUTE pacTBOPOM THUTPAHTA TPATyHPOBAHHYIO MTUTIETKY. [[71s1 3TOTO KOHEIT
MMUTIETKH OIMyCTUTE B CKJISAHKY ((pJIakoH) ¢ pacTBOPOM THUTPAHTA U, BBIABHUTAS
MOPILIEHb HINPHULIA, 3aMIOJIHUTE NOJOCTh MTUIETKU.

3.

BeimonauTte TuTpoBaHue MpoOsbI. 111t 5TOro B KOHUYECKYIO KOJIOY WIIH CKIISTHKY
IIOMECTHUTEC Hp06y u HCO6XOJII/IMBIC p€arcHThbl, Kak yKa3aHo B OIMMCaHUU METO-
na onpenenenud. [lanee konly (CKISHKY) ¢ MPOOOIi U peareHTaMi TIOMECTHUTE
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MO/l FPAJYHUPOBAHHYIO MHUIIETKY TAKKM 00pa30oM, 4TOOBI HOCHK MUIETKU ObLT
HaNpaBJICH B IICHTP KOJOBI U OIYIIEH HUKE BEPXHEro Kpasi KojObl Ha 1-2 cM.
[MocTenenHo BABHraiTe MOpIICHb IIMPHUIIA JJIS IEPEHOCA PACTBOpa TUTPAH-
Ta U3 MUIETKH B THUTPyeMylo NpoOy, MoKayuBas KoJOy JJisl TepeMelInBaHus
conmepkumoro. Habmromalite m3MeHeHNE OKpackw MpoOsl. B MoMeHT Hambo-
niee OBICTPOTO U3MEHEHUsI OKPACKU MPOOBI PACTBOP W3 TMHIIETKU JTOOABISNTE
MEJJICHHO, 110 KaIUIAM, [TPU HEMTPEPHIBHOM MEPEMEITUBAHUH MTPOOBI PYKO# Min
MarHuTHOW Memrankou. [Ipu u3MeHeHnn oKkpacku mpoobl ClieAyeT 100aBIeHHe
pacTBopa npekpatuTh u Beokaath 0,5—1 mun. Eciin okpacka mpoObl BOCCTaHO-
BUTCH, 100aBbTE €€ HEMHOTO PACTBOPA 10 U3MCHECHHUS OKPACKH.

4.

Omnpenenute 00bEM pacTBOpa TUTPAHTA, U3PACXOIOBAHHBIN Ha
TUTPOBAHUE, KaK Pa3HOCTh MEX Y KOJIMYECTBOM pacTBOpPA B MH-
MeTKe B Hayaje U 0 OKOHYaHWU TUTPOBAHUS:

V=V, -V,

Jl1s1 yBEpEHHOTO BU3YaJbHOIO ONPENEIECHHS MOMEHTa OKOHYAHMS TUTPOBAaHMS
B CIIy4asiX, KOIJla B TOUKE SKBUBAJICHTHOCTH U3MEHEHHE OKPACKU HEAOCTATOYHO KOH-
TPAcTHO, OKPACKYy THUTPYEMOH MPOOKI MOJIE3HO CPABHUBATH C OKPACKOW KOHTPOJIBHOM
poOBbl, KOTOPast IPUTOTABIMBACTCS AaHATIOTHYHO TUTPYeMOii mpobe. B kauecTse Takoit
npoObI B 3aBUCHMOCTH OT KOHKPETHOH METOAMKH OOBIYHO BHIOMPAIOTCSI TOUKH Havasa
TUTPOBAHU (10 TIepexo/ia OKPACKH) WM OKOHYAHUS TUTPOBAHUS (TIOCIIE OUEBUIHO-
IO 3aBEpIIEHUS IIEePexosia OKPackn). B HEKOTOPBIX TECT-KOMIUIEKTaX U J1abopaTtopu-
ax 3A0 «Kpucmact» TuTpoBaHHE MPETyCMOTPEHO MPOBOIUTh, CPABHUBASI OKPACKY
npoObI ¢ OKpackoi OyMa)KHOTO IIBETOBOTO 00pa3lia Hayajla 1 OKOHYaHUS! THTPOBAHUSL.
[epexon oxpacku B Mpo3padHbIX PacTBOpax Jydlle NPOBOAUTH Ha OesoMm Qone (Ha
(one nucra Oenoit Oymarn).

3.4.4. OcobeHHOCTH BbINOSIHEHUS1 aHanus3a
KONMoOpUMeTPUYECKUMU MeTogaMm

Konopumerpudeckuii MeTo aHajn3a OCHOBAaH Ha W3MEPEHHH ITOTIIONICHUS
cBeTa BemecTBoM. OmnpenenseMblii KOMIIOHEHT MPU MOMOLIY XUMHUKO-aHATUTHYC-
CKOM peakIluy MEePeBOASIT B OKPAIICHHOE COCIUHEHHUE, MTOCIE Yero U3MEepsoT UH-
TCHCUBHOCTH OKPACKH ITOJIYYEHHOT'O paCTBOpa 1100 CpaBHUBAIOT MHTCHCUBHOCTD
OKPACKH HUCCIIEAYEMOTO PacTBOPA C OKPACKOM CTAaHAaPTHOTO PacTBOPA MIIH TUIEHOY-
HOW KOHTPOJIbHOM IIKajbl. IHTEHCHUBHOCTh OKPACKHU SBJISIETCS MEPOW KOHIIEHTpa-
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MU aHATM3UpyeMoro BeriecTBa. Eciu okpacka mpoObl OIIEGHHUBAETCS BU3YalTbHO,
TaKOW METOJl Ha3bIBACTCSI BU3YalIbHO-KOJIOPUMETpUIeCcKUM. [Ipy u3mMepeHr HHTCH-
CUBHOCTH OKPACKH MPOO ¢ MOMOIIBI0 Mprudopa — ¢orokoopumeTpa ubo (oto-
MeTpa — METOJ| Ha3bIBaeTCsl POTOMETPUIECKUM.

OCHOBHOW 3aKOH KOJIOpHUMETPHU — 3akoH byrepa — JlamGepra — bepa
(c HIM MOYKHO TTO3HAKOMHTHCS MOPOOHEE B TFOOOM YUeOHHUKE 110 KOJIOpPUMETpHYe-
CKHM METOJIaM aHalln3a) 3aIKiChIBaeTCs CISTYOIUM 00pa3oM (5):

A=1g||°=8><C><Z, )

rne A — omnTuveckas TIOTHOCTh PacTBOPA;

|, 1 | — MHTEHCHMBHOCTB CBETOBOTO MOTOKA, MOMaaromero Ha pactsop () n
niporesiero yepes pactsop (1);

€ — k03((UIIMEHT CBETOMOIVIONICHUs (BEIMYUHA, TOCTOSHHAS ISl JJAHHOTO
OKpAIIICHHOTO BEIIECTBA);

C — KOHIICHTpaIMsI OKPAIICHHOIO BEIIECTBA B PACTBOPE;

[ — TONIIMHA TIOTIIOIITAFOIIIETO CBET CIIOST pacTBOPA (IUTHHA ONTUIECKOTO TTyTH),

[Ipy BBHITIONHEHWU aHAJNW3a GU3YANbHO-KOOPU-
Mempu4ecKkum Memooom OmnpenesieHue OOBIYHO Mpo-
BOJIUTCS B KOJIOPUMETPUYCCKUX MPOOUPKAX C METKOMU
«5 My1» TU00 B CKIISIHKAX ¢ MeTKOM «10 Mim» mim «20 My,
ITocne 06paboTKu POOHI U TOOABICHHS K HEH pearcHTOB
mpoba mpuoOpeTaeT OkpacKy. HTEHCHBHOCTH OKpPACKH
SIBIISIETCS. MEPOU KOHIICHTPAIMK aHAJIM3UPYyEeMOTO Bellle-
ctBa. OKpacka pacTBOpOB, MOJy4YeHHas mpu oOpaboTke
po0, CPaBHUBACTCSI BU3yallbHO C 00Opa3lamMu OKpPaCKH
KOHTPOJIBHOH ILIKaJIBI.

IIpy BU3yanbHOM KOJOPHUMETPUPOBAHUHM OKPACKY
pacTBOpa-mpoOLl HAOTIOMAIOT CBEPXY BHU3 Yepe3 OTKPHI-
TYIO CKIISTHKY WJIH TIPOOUPKY Ha OesroM ()OoHE MPH JOCTATOYHOH OCBEIIEHHOCTH. [l
YIPOILNEHUS] BU3YyaIbHOTO KOJOPUMETPUPOBAHMSI B COCTAB M3JICIUN BBEJCHBI TUIE-
HOYHBIC KOHTPOJIbHBIC IIKAJIbI, HA KOTOPBIX OKpAIIEHHbIC 00pa3iibl BOCIPOU3BOIST
(]_[BCT u I/IHTeHCI/IBHOCTB) OKpaCK1 MOJCJIBbHBIX 3TAJIOHHBIX pacTBOPOB, IIPHUIOTOB-
JICHHBIX C 3aJJTaHHBIMHU 3HAYCHUSIMN KOHHCHTpaHI/Iﬁ ICJIEBOTO KOMIIOHCHTA.

3a pe3ynbTaT aHaJIM3a MPU BU3YaJIbHOM KOJIOPHUMETPHUPOBAHWH TMPUHUMAIOT
TO 3HAYCHHE KOHIICHTPAIMW KOMIIOHEHTa, KOTOpOEe MPUIHCAHO ONrKalIieMy I1mo
OKpacke 00pa3ily KOHTPOJIBHOW IIKaIbl JINO0 MOJIEIHHOTO 3TAJIOHHOTO PacTBOpA.
Ecnu okpacka pacTBopa-nmpoObl B KOJIOPUMETPUUYECKOM MPOOUpPKe (CKIISTHKE) OKa-
JKETCSl MHTCHCUBHEE KpaitHero oopasiia Ha IIKajie ¢ MAKCUMaIbHOW KOHIICHTPAIIU-

63




3. HAYTO CNEAYET OBPATUTb BHUMAHUE NPU PABOTE...

eif, mpoBoAsT pa3zdasienue npoosl. [lociie MoOBTOPHOTO KOIOPUMETPUPOBAHHUS BBO-
JSIT MONPAaBOYHBINA KOA(GUIMEHT, yYUTHIBAIOIINN CTETIeHb Pa30aBiIeHUs TPOOLI.

HHTEHCHBHOCTB OKpacKu Mpo0, MOTYYEeHHBIX MTPU BHIOTHEHUN aHATI30B, MOYXK-
HO M3MEpsTh C MOMOIIbI0 pudopa — QoTokonopumerpa (poromerpa). CooTBeT-
CTBYIOIIMI METOJ aHaIW3a Has3bIBaeTCsA ¢pomomempuueckum. TakuMm criocoOoMm
OTIPEJIEIISTFOT ONTHYECKYIO TNIOTHOCTh PACTBOPOB — MPOO B KIOBETAX M3 KOMILIEKTA
(boToKoIOpHMETpA.

B cnydasix korna aHamTu3upyeMblii KOMITOHEHT HE TTOJBEPTaeTcsi THIPOIU3Y MpU
pa30aBiIeHHN pacTBOPA, MOXKHO BBIIIOIHUTH pa30aBlIeHHe MPOObI U 3aT€M KOJIIOpUMeE-
TPHUPOBATH yKe pa30aBICHHYIO TPOOY, IMEIOIYI0 U3BECTHYIO CTETIEHb pa30aBIeHNsI.
ITocie mOBTOPHOTO KOJIOPUMETPUPOBAHNUS HEOOXOANMO BBECTH IIOTIPABKY Ha pa30aB-
JeHue mpoObl. [ 3TOTo pe3yasTaT aHaIu3a YMHOXKASTCS Ha ITONPAaBOYHBIH KO3 du-
LIMEHT, PaBHBIN KPaTHOCTH CTEIIEHH Pa30aBICHUS POOHI.

Ipumep. [lepen ananm3oM npousBenu pazdaBieHue npoOsl B 5 pas, mist uero 100 M
poOsl cMmemanu ¢ 400 M TUCTHITMPOBAHHOW BOJBI (KPaTHOCTH pa30aBlIeHUs] paB-
Ha 5). Pesynprar aHanmsa 1mo KOHKpETHOMY MOKa3aTeio pa30aBIeHHON MPOOBI BOIBI
(T. e. KOHIIEHTpALMS aHAJTU3UPyeMOro KommoHeHTa) paBen 0,20 mr/n. PaccuuthiBaeM
KOHIIEHTPAIIUIO JAHHOTO KOMIIOHEHTA B MCXOIHOM (Hepas0aBneHHoH) npobe Bomsl C,:

C, =5x0,20=0,10 mr/m.

CnengyeT MMeTh B BUIY, YTO BO3HHUKAIOIIKE B IPOLECCE KOIOPUMETPHUE-
CKHX pEaKlUi OKpacKd OObIYHO MajOyCTOWYHBBI, TOATOMY IPH OMHUCAHHU IPO-
LeAyp aHallnu3a CleAyeT MpHJepKUBaTbcd yKa3aHHOM JUIs JTAHHOTO OMpeseseHUs
MIPOIOJKUTEIHHOCTH OTEPALInii.

3.4.5. O BbINoNIHEHUM aHanu3a ¢ hoTtomeTpupoBaHMEM NPo6

[Ipumenenue Texnonoruit 3A0 «Kpucmac+» mpemycMarprBaeT, 9To OKpaIieH-
HBIE TTPOOBI, MTOTy9eHHBIE TIPY BHITTOIIHEHUH aHATH30B, MOXKHO KOJIOPHUMETPHPOBATH
TaKKe C IMOMOMIBI0 (POTOKOJIOPHUMETPOB — KaK IOJIEBBIX, TaK M JaOOpaTOPHBIX, U
9TO TIO3BOJISIET BHITIONHATH KOIWYECTBEHHBI aHaN3, OTHOCHUMBIH K XUMHUYECKUM
WU3MEPEHUSM C HOPMHUPOBAHHBIMHU TIOKA3aTesIMA TOYHOCTU. TEXHOIIOTUN aHan3a
3A0 «Kpucmac+» MO3BOJNSIOT MPOBOIUTH OIMPENEICHUS C HCIIOIb30BAHHEM BbI-
myckaeMbIX B Poccuu 1 3a pyOeskoM MPOMBILUIEHHBIX (OTOAIEKTPOKOIOPHMETPOB
(puc. 10) u ciekrpooTOMETPOB.

Brimyckaemble 0Te4eCTBEHHOH NPOMBILIIICHHOCTBIO COBPEMEHHBIE IMOpTa-
TUBHBIE TIONEBbIe hoToKomopuMeTpsl (puc. 10 @, 6) ABNSAIOTCS yYHHBEPCAIBLHBIMH,
TaK KaK UMEIOT aBTOHOMHOE MTUTaHKE, TPUTOIHBI JIUIsl Pa0OThl B TIOJIEBBIX H J1a0O0-
PaTOpPHBIX YCIOBUSIX, UMEIOT OPUTHHAIILHOE MTPOrpaMMHOE 00ecTIiedeHre U TI03BO-
JSIFOT BBIBOJIUTD JIAHHBIE HA TMEPCOHAIBHBIA KOMIBIOTEp. J{J1s1 BHITOTHEHUST aHAIIU-
30B B dKCIeTUIUOHHEIX yenoBmsaXx 3AO «KprucMact+y mocTaBiseT HaOOp-yKIaAKy
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it potokonaopuMerpupoBanus «kotect-2020-K» (puc. 10 6, npunoxenue 2).
B nabope xpome (orokosnopumerpa, paboTaOLIEr0 B peKUME KOHIIEHTpaToMepa,
UMEIOTCS TPUHAIC)KHOCTH — CKIISTHKU AJISl XpaHEHUsI U TPAHCIOPTUPOBKH MPO0,
KIOBETHI, HA0Op CBETOAMO/IOB B IMPOKOM JIMAra3oHe JUIMH BOJIH BUIUMOTO CBETa
coopuuk poromerpuueckux MU. Ipu ananuzax npod B SKCIIETUIIMOHHBIX YCIOBH-
SIX TIOPTATUBHBIC KOJIOPUMETPHI YI0OHO HCITOIB30BATh B KOMIUIEKTE C HOYTOYKOM.

Puc. 10. doTokonopumeTpbi:
a — yHuBepcarnbHbI POTOMETP MapKM «AKOTECT- 2020»
6 — Habop-yknagka Ans nonesoro oTokonopumeTpmpoBaHus «3kotecT-2020-Ky;
8 — yHuBepcarnbHbI hoToMeTp Mapkun «3AkcnepT-003»;
2 — nabopaTopHbI oToMeTp Mapkn KPK-3
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[Ipu ncnonb30BaHUM AJ1S1 KOJIOPUMETPUPOBAHUS IPOO (POTOKOIOPUMETPOB OII-
THUYECKYIO TUIOTHOCTh PACTBOPOB-NIPOO M3MEPSIIOT, KaK MMPAaBHJIO, B KIOBETaX C JUIU-
HO¥ ontrueckoro mytu 10 mudo 50 MM u3 komIuiekra horomMerpa.

HeoOxoaumbIM 3TanoM (hOTOMETPUYECKOTO aHaiIHu3a SBISETCS MOCTPOCHHE
IpagyMpOBOYHON XapaKTEPUCTHKH, KOTOpas JOKHA ObITh BBINOJHEHa 3adiaro-
BPEMEHHO B COOTBETCTBUHU C ucnojb3dyemoil MU. B 3aBucMMOCTM OT THIA HC-
[0JIb3yeMOro npubopa B pe3yibrate GOTOMETPUPOBAHHS MOXKET OBITH Omperese-
Ha KOHIICHTpAIUs aHAJTM3UPYEMOTO BEIECTBA MM ONTHYECKAs TUIOTHOCThH IMPOO.
KoHnenrpauus ananu3upyeMoro BelecTBa BbIBOJUTCS aBTOMATHUECKU Ha TUCIICH
(hoTokoIOpUMETpa HETOCPEJACTBEHHO TpU (HOTOMETPUPOBAHUM, TaK KaK MPUOOP
IIOCTABJISIETCS YK€ 3alporpaMMUPOBAaHHBIM Ha aBTOMAaTHUYECKUH pacu€T 3HAYCHUH
KOHLIEHTPALIMH [IPH aHAJIU3E, T. €. B HETO Y>K€ BBEJIEHBI ITapaMeTPhI TPalyHPOBOYHOI
XapakTepUCTHKH. B 3ToM ciydae npubop paboTaeTr B peskuMe KOHLEHTpaToMepa.

K npubopam, criocoOHbIM paboTaTh B PeKMME KOHIIEHTPATOMEPA, OTHOCSITCS
¢dorokonopumerprl «koTecT-2020», «Okcnepr-003» u T. m. CoOTBETCTBYIOLIHNE
TEXHUUYECKUE JIaHHBIE ¥ OCOOCHHOCTH PUMEHEHUsI IPHOOPOB MPHBOJISTCS B JIOKY-
MEHTALUH HA HUX.

Onnako He Bce (hOTOKOJIOPUMETPBI MOTYT paboTaTh B peKUME KOHIIEHTPATO-
Mepa. He moryT paborarh B TakoM pexxuMe npHOOpsl yKa3aHHBIX MapOK, €CIH B UX
IporpamMMy He BBEICHBI TapaMETPhl IPalyHpOBOYHON Xapakrepuctuku mo MU (ue
MIPOM3BEICHO MPOrPaAMMHUPOBAHUE HA ABTOMATHUECKUH pacuéT 3HAYCHUI KOHIICH-
Tpauuu npu anaimze). s Takux npuOOpoB ompeieieHue KOHIICHTPAUN KOMIIO-
HEHTa MPOBOJUTCS B PEKUME ITOJKIIOUCHUS TPUOOPa K MEPCOHATIBLHOMY KOMIIBIOTE-
Py WIH TP CYUTHIBAHNN KAXKIOTO MOJIYYEHHOTO 3HAYCHNS ONTUYECKOM TIIOTHOCTH.
B nanHoM cityyae 3HaueHHE KOHLEHTPALMH OIIPEeIIsieTcs 10 IpaguyecKoi rpayu-
POBOYHOI XapaKTepUCTHUKE, TOCTPOCHHOM MOTpeOuTeNeM 3a0IaroBpeMeHHO 110 all-
roput™my, npuBenéHHomy B MU. AHajorn4Ho cieayer AeHCTBOBATH MOTPEOUTENIO
NPY MCTIOJB30BaHUU Pab0TOCIIOCOOHBIX (POTOKOIIOPUMETPOB YCTAPEBIIMX MOJIEIICH.

[Ipu mnpoBenennu ¢GoTOMETpUPOBaHUST NPOOBI B XOJAE aHajuM3a Mpeay-
CMaTpUBAETCs BBHIITOJHEHHUE BCEX ONEPANN C NCTIOIH30BAHNEM KOMIUIEKTYIOIINX U
PEareHTOB, MMEIOIINXCS B COCTABE COOTBETCTBYIOILETO U3/1eMs (yKa3aHbl B TJIaBe 6
MIPY OTIMCAHWU TPOLIEAYP aHaJIH3a KaKJO0TO KOMIIOHEHTA).

[lonublii mepeyeHb 0OOPYAOBaHMSA, HCIOIb3YEeMOTo HpU (POTOMETPUUECKOM
ONPEJCIICHUH, IPUBENEH B COOTBETCTBYIOIIEH METOJMKE BBIIOIHEHUS U3MEPEHUM.
B o0mem cinyyae kpome CpeAcTB KOMIUICKTALUMH U3 COCTAaBa TECT-KOMIUICKTA MJIH
MOPTAaTUBHOM Jaboparopun mpu (POTOMETPUUYECKOM OMPEAETICHUH HCIOIb3YEeTCs
dhoromerp ¢ Habopom kroBeT (10-50 Mm), a Takxke cleayromiee 000pyI0OBaHHUE IS
MOCTPOCHHS IPaAyUPOBOYHON XapaKTEPUCTHKH (€CIIU PUOOP rpagyupyeTcst moTpe-
ourtenem): HAOOP MEPHOM MOCY/IbI — MUIETKH rpayrupoBanHbie (1—10 M), KOJIOBI
mepasie (50, 100, 1000 M), cTaHAapTHBIN 00pa3ell coCcTaBa sl COOTBETCTBYIOIIETO
KOMIIOHEHTA, BOJIa TUCTUIIMPOBAHHAS.
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MpumeyaHue. PekomeHOyeTcsi UCMOMNb3OBaHWE MHOTOMYHKLMOHAMNBHOTO HaGopa nocy-
AObl ANA XMMUYECKoro aHanmaa (npunoxexuve 4).

[IpubopHoe KOTOPUMETPUPOBAHUE TMO3BOJIIET CYIIECTBEHHO MOBBICUTH TOY-
HOCTb aHalu3a, OfHAKO TpeOyeT OOJbILIeH TIIATEIPHOCTH M KBaJU(HUKALUU B pa-
00Te, MpeABApUTENHLHOTO MOCTPOSHHS T'PAaJyUPOBOYHON XapaKTEPHCTHKH (Kerna-
TEJIBHO HE MEHee TPEX MapalyieNIbHBIX MOCTpoeHHH). [Ipr 3TOM n3MepsroT 3HaueHust
ONTUYECKOH IIOTHOCTH PAcTBOPOB, NPUIOTABIMBAEMBIX COIVIACHO METOIUKE H3-
MEpEHHH KOHKPETHOTO IMOoKa3aTessl. 3HaueHUs] OCHOBHBIX MapaMeTPOB HEKOTOPBIX
(doromerpuuecknx MU npuBeieHsl B Ta0. 5 U B TEKCTE OMUCAHUS TIPOLIELYP COOT-
BETCTBYIOLIETO ONPEACTICHUS.

Tabnuya 5

CBefeHus o napameTpax HekoTopbix hoTtomeTpryeckux metogos 3A0 «Kpucmac+»

MW | AnHanusupyembin O6Go3HauyeHue OunanaszoH | O6bLEém | OnuHa BOnHbI

KOMMOHEHT MeToAUNKN n3mepeHun, | npobbl, | cBeTogmopa,

U3MepeHun mr/n Mn HM
* | AntoMuHMR MBW-06-151 0,15-1,0 10 525
* [ AMMOHWMIA MBW-04-148 0,2-4,0 5 430
* | XXeneso obLuee MBW-01-190 0,05-2,0 10 502
* | MapraHew MW-18-192 0,08-1,0 10 470
* [ Megp MWN-19-191 0,2-4,0 10 470
* [ Hutputhbl MBW-07-149 0,04-2,0 5 525
deHonbl MBW-12-163 0,002-0,05 250 470
(dbeHonbHbBIN NHAEKC)
dopmanbaerng MBW-09-164 0,03-0,4 10 525
* | ®ocpatsl (no PO,*) | MBN-05-240 0,1-3,5 10 660
* | ®Topuabl MBW-14-155 0,04-3,0 5 620
* | LiBeTHOCTb MBW-10-157 20-200rpag. | 5 400
LiBETHOCTU

* [ LmnHk MWN-20-193 0,05-0,5 5 502

* MW attectoBaHa 1 BHeceHa B ®epneparnbHblii peectp MU.

ITpumep rpagyupoBOYHON XapaKTEPUCTUKU, TOCTpoeHHOH i MU KoHIileH-
Tpauuii jxese3a o0IIEro B BOEe Ha OCHOBE TecT-KoMILIekTa «Kene3o obuieey, npu-
BenéH Ha puc. 11. [lanHoe u300paskeHne, BUA KOTOPOTO XapaKTEepeH M Ul IPyTux
KOMIIOHEHTOB, MOJy4eHO B MHTep(delice mporpaMMsbl YIpaBiIeHUs] JaHHBIMU (OTO-
MeTpa «9xorecT-2020» mpu ero NOAKIIOYEHUH K MEPCOHAIBHOMY KOMIIBIOTEPY B
peXuMe U3MEPEHNUs] ONITUYECKOH MIOTHOCTH.
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KoHueHTpauus xxenesa obwero 0,05-2,0 mr/n,
R2=0,99989; A=0,1447 x C—0,001.

NMpumevyaHue. R? — kBagpar koahpuUMEHTa KOPPEnsaLuuM Ans TEeKYLUMX AaHHbIX rpa-
OyupoBku, A — onTuyeckasl NMoTHOCTb pacTeopa, C — KOHLUeHTpauust
pacTBopa.

Puc. 11. MpagynpoBoYHas xapaktepucTuka,
nony4eHHas ans MW koHUeHTpaumii xenesa obLuero
Ha ocHOBe TecT-koMmnnekTa «XKenes3o obLlee»

W3 puc. 11 BunHO, 4TO rpaiynpoBOYHAs XapaKTEPUCTHKA PAKTUUECKHU JTMHEH-
Ha B IMaIia30He KOHIEHTpanui 10 2,0 M/ U MOJUUHSIETCS] U3BECTHOMY YPaBHEHHIO
TUIA Y = ax + 6, NPUYEM CUCTEMATUUECKasi COCTABIIIONIAs 6 JOCTATOYHO MaJla.

Bo3MO)XHOCTB BU3yalu3aluy rpagyupOBOYHON XapaKTEePUCTUKH, O0ecIIeunBa-
emas IpU U3MEPEHMSAX KOHLEHTPAIUK BEIIECTB B BOJIE C IPUMEHEHNEM (OTOMETpa
«9xorect-2020» 1 APYrUX COBPEMEHHBIX MPHOOPOB, MO3BOJISIET BBIBISTL IPYyObIC
OIIMOKY U SIBJISICTCSI YIOOHOM JIJIst OiepaTopa.

3.4.6. 06 aHann3e NOYBEHHbIX BbITSAXEK

Omnpenenenne nokasareyiell COCTOSHHS MOYBBI TOCPEIICTBOM aHaIM3a MOYBEH-
HBbIX BBITAXKCK BKIIFOYACT B O6H_[eM cjiydac Tpu OCHOBHBIX DTalla:

1) oTOOp MOYBEHHBIX 0OPA3IIOB U ITOATOTOBKY MPOO ITOUBHI;

2) MPUTOTOBJICHUE TIOYBEHHON BBITSKKU;

3) XUMHYECKHU aHAITN3 TIOYBEHHOM BBITSKKH C BRIPOKCHUEM Pe3ylibTara aHaln3a.

BaxxHo, 4TO Ka)/Iblil U3 yKa3aHHBIX ATAIOB BBIMOJHACTCS 10 OMPEACIEHHBIM

68




3.5. HeonpeaenéHHOCTU U NOrPEeLIHOCTU U3MEPEHUN

MeTtoarkaM. PaboThl Ha Tamax 1 u 2 BEIMONHAIOTCS 3201arOBPEMEHHO TIepe;] aHAIH-
30M (CM. TI. 5.4 HACTOSLIETO PYKOBOJICTBA).

TexHoorusa XuMHUUECKOI0 aHaJIN3a MOYBEHHBIX BBITIKEK HOI[pO6HO HN3JI0KCHAa
B CIIEIIHATU3UPOBAHHBIX PYKOBOICTBAX ‘%,

XHUMHUUYECKUI aHAJIN3 TOTOBOM MOYBEHHOW BBITSIKKU B YACTU IOATOTOBKH MpHU-
TOTOBJICHHS PACTBOPOB (€CIIM MIPEIYCMOTPEHO) 1 BBHITIOTHEHHS OTIPEACIICHIS HE OT-
JUYAeTCsl OT TOTO K€ MPH aHanmu3e BoAbl. OIHAKO pe3yibTaT aHalu3a MOYBEHHOMH
BBITSDKKU JIOJDKEH OBITh BBIPAXKEH KOHIICHTpAIuel (MacCOBOM MM SKBUBAJICHTHOM )
HE K eJIMHUIe 00bhEMa TojIexKaIeii aHaIu3y BOJIbI, @ K Macce cyxoil mouBbl. Oco-
OEeHHOCTHU BBIPpaXXCHUA PE3YJIBTATOB XMMHYCCKOI'O aHalin3a IIOYBCHHOU BBITSKKHU
MIPUBEICHHI B 11. 3.3.

3.5. HeonpepenéHHoCcTH
M NOrpeLwHoOCTN NU3MEepPEHNN

[Ipu u3mMepeHnn KOHIIEHT AN XUMHUIECKOTO COSTUHEHNS B BOJIE TaXKE CaMBI-
MH TOYHBIMH METOJIaMH BCETNa OCTaETCS HEKOTOPOE COMHEHHE OTHOCHUTEIIBHO JI0-
CTOBEPHOCTH pe3yibTaTa, TaKk KaKk U3MEepEeHUe — CIIOKHAs MPOLEAYypa, COCTOSIIAs
n3 Oonee MPOCTHIX ONepanri, Kakaasi U3 KOTOPBIX BBIMOIHSIETCS ONpeneEHHBIMU
cpezacTBaMu. B wactHOCTH, JUTS MONMy4YeHHUsT pe3yabrara aHalin3a HHOTa HeoO0X0 -
MO BBITIOJTHUTH HECKOJIBKO M3MEpPEeHH 00bEMOB pacTBOPOB, HABECKU peareHTa, nH-
TEHCHUBHOCTH OKPAaCKH pacTBopa U T. 1. [losTOMy mox TepMHHOM «pe3ynbTaT u3Me-
PEHHSD TIOZPA3yMEBACTCS pe3)ibmant ONpedeieHusi COOePIHCAHUS KOMNOHEHMAd TN
pe3yiomam éceti npoyedypul anaauza'. B 1o xe BpeMs CleayeT HMETh B BHIY, 4TO
XapaxkTep U3MEPEHUsI MOKET UMETh (M YacTO UMEET) KaXK/1asl BBIOJIHsIeMast IPH aHa-
JIM3€ BOJBI OTIEPAIHs, TIPU STOM BBITOJIHSIOIINE ONlepaliy 1 aHalu3 CyObeKT OyneT
JUTSL HAC ONepamopoMm.

Taxum 00pazoM, pe3ynpTaTy MPUCYIa HeonpedeléHHoCb, CTeTIeHb (MU 3Ha-
YeHHe) KOTOPOH TeM He MeHee MOXKET OBITh OIlEHeHa W 10 BEJIMYMHE, U 10 3HAKY.
BrimonHss u3MepeHne TeM WM UHBIM METOJIOM, OIIePaTop JIOJIKEH UMETh 110 MEHb-
el Mepe MpeACTaBIEeHHE O TOM, YTO B 3HAYEHUH 0XKHJIAEMOTO PE3yJIbTara HMEeTCs
HEKas HeOoNpeAeNEHHOCTh. Heonpenel€HHOCTh pe3ysbraTta CBOAUTCS K MUHUMYMY
IIpu CO6J'IIOZIGHI/II/I IMPUHLOMUIIOB U IpaBUJI CIUMHCTBA U TOYHOCTHU H3MepeHI/II>'I.

18 Mypasbés AT, Kappbles B.5., MsiH36epr A.P. Ykas. cou. ; XUMAYECKVIA aHanm3 noYsk.

19 B aHanuUTU4YecKol NpaKkTUKe YacTo MCMOMb3YT TEPMUH «HaBModeHNe», NoHUMas
nog HUM eQuHWMYHOE onpeferneHve, a pesynsTaTtoM aHanusa Unu pesdynsTaTtoM M3MepeHus
cyMTaloT cpefHee apumMeTnyeckoe HECKOMbKNX (He MeHee ABYX) OnpeAeneHni, BbIMONHEH-
HbIX B OOHMX WU TEX e YCrnoBusiX. AHaMNOMMYHbIN NOAXOSA PEKOMeEHOYETCS B OEWCTBYHOLLEN
HOpMaTUBHOW JOKYMEHTaLUM N B HACTOSILLLEM pyKOBOACTBE (CM. Aanee n. 3.6).
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B ananuTHueckod MpakTHKE TOBOPIT O HOZPEUHOCHAX TPU HU3MEPEHUSX,
MOHUMasI O] 3TUM BCE BO3MOXKHBIE HETOYHOCTH, KOTOPBIE MOTYT IOBJIHUATH Ha
MPAaBUJIBHOCTh Pe3yibTaToB. [lorpenrHocTs U3MepeHuss MOXKHO ONPEAENUTh Kak
Pa3HOCTh MEXIY OTIENbHBIM Pe3ylbTaTOM M MCTUHHBIM 3HAY€HHUEM H3MepsieMOn
BennmuuHBIY. TTorpemHocTr (MHOTAA UX JKEe HA3bIBAIOT OLIMOKAMHM, YTO HE COBCEM
NPaBUIBHO) MOAPA3ACISIOT Ha ITPYOble, CUCTEMAaTUYECKUE U CITydaiiHbIE.

I'pyObie, cucTeMaTuyecKue U CIy4YaiiHble MOTPEHOCTH. [ pyobie nocpeuHo-
cmu (MX Ha3bIBAIOT TAKXKE MpoMaxamu) OOBIMHO BO3HHMKAIOT BCIICACTBHE OLIMOOK
orepaTopa Wi HeNpaBUILHON paboThl 000pYI0BaHUS — OLIMOOYHOM MEepeCTaHOB-
K{ IUQP MIPU 3aMTUCH TAHHBIX, ONIMOKM CYMTHIBAHUS TIOKA3aHHI BECOB WITH TTHITETKH,
OIMMOOYHOTO UCTIONBF30BAHNS HEUCTIPABHOTO FITH HETOJHOTO 000pyIOBaHMSI (HAIIpH-
Mep, TPOOUPKHU CO CTEPTOM METKOM) U T. 1. I pyOble morpemHocTu He Bceraa ObiBa-
10T OYEBUIHBIMH; OHU MOTYT JaKe IIOBTOPSATHCA MPH AyOINPYIOIINX ONPEIEICHUSIX,
TaK Kak oIeparop, UMesl XapaKTepHBIN CTHIIb PaOOTHI, MOKET CHOBA COBEPILUTD Ty
e omuoOKy. JIroboe 3HaYMTENbHOE PACcCXOKICHHE PE3yJIbTaTOB HECKOIBKHX HU3Me-
peHuit 1aéT OCHOBaHME MOI03PEBAThH TPYOBIE IOTPENTHOCTH U TIPOBEPUTH AEHCTBUS
BBINOJIHSIOLLETO aHAIM3 WM NIPABUIBHOCTH paboThl 00opynoBanust. Jlyummii cro-
€00 yOeaMThCsl B OTCYTCTBHHU I'PYObIX MOTPEIIHOCTEH — 3TO [MOBTOPUTH OIpeesie-
HUE IPYTUM orepaTopoM. [ pyObie HOrpeHoCTH P OLIEHKE BETMYUHBI CYMMAapHOH
MOTPEIIHOCTH pe3ysibTaTa U3MEPEHHsI HE YUUTBHIBAIOTCA, TAK KaK COOTBETCTBYIOIIIE
Ppe3yNbTaThl K3MEPEHUH 0TOPachIBAIOT (OTOPAKOBBIBAIOT).

Ecnu rpy0Oble MOrpenHoCTH AeNaloT H3MepeHne HeI0CTOBEPHBIM, TO CHCTEMa-
THUYECKUE U CIIyyaiHble MOIPEIIHOCTH CHIXKAIOT TOCTOBEPHOCTD U3MEPCHHUS.

Cucmemamuyeckue nocpewtHocmy MOTYT ObITb YaCTUYHO, B OOJbILEH HIN
MEHBIIECH CTeNeHN KOMIEHCUPOBAHBI IyTEM BBEICHUS MOMPABOK B PE3YJbTaThI U3-
Mmepenuit. Hanpumep, ecnu nenenne 9,0 Mi mpu rpaJlyMpoBKe MHUIETKH COOTBET-
ctByeT (paktuueckoMy o0bEMY 9,1 MII, TO 9TO MOXKET OBITh YUTCHO BBEICHUEM CO-
otBercTBytomeil mompaBku (+0,1 mur). CucremMaTnyeckne MOTPEIIHOCTH MPHHSTO
CYMMMpPOBaTh, IPUUEM CyMMHUPOBAHUIO TOIEkKAT YACTHBIE CUCTEMAaTHYECKUE I10-
IpeHOCTH (OTKJIOHEHHMS ), B3SITBIE C OHUM U TEM K€ 3HAKOM.

Cnyuatinvie nocpewinocmuy UMEIOT 0OJiee CIOKHOE NMPOUCXOKACHUE U MO-
TYT UMETh B Ka)KJAOM OMNpPEIENICHUN pa3iNyuHble 3HAYCHUS 10 BEJIMYMHE M 3HAKY,
T. €. XapaKkTepy OTKJIOHEHHUS OT UCTUHHOTrO 3Ha4deHHUs. OHU MOSABISAIOTCA OOBIYHO
BCJIE/ICTBHE HEIpPeICKa3yeMbIX SBJICHHH, KOTOPbIE MOTYT M HE BO3HHKHYTH NPH
IIOBTOPHBIX U3MepeHusax. CirydaliHple HOTPELIHOCTH HeJlb3s1 KOMIIEHCHPOBATh 110~
CPEICTBOM BBEJEHUS MOMNPABOK, HO UX MOXKHO YMEHBIIUTH IYTEM YBEIUYCHUS

20 TepMUH «MCTUHHOE 3HAYEHUEe» OTpakaeT OeanM3npPOBaHHOE MOHATHE, Tak Kak KOH-
LieHTpaLusi XMMUYECKOro BeLLeCTBa B pacTBOPE NpUHLUMNANbHO MMEET pearibHoe KOHEeYHoe
3Ha4YeHWe, 0HAKO UBMEPSATLCS 3TO 3HAYEHNE MOXET C MOMOLLbIO KOHKPETHBIX METOAMK, KaX-
[asi U3 KOTOPbIX UMEET CBOW MOrPELLHOCTH.
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yucna onpeaeneHuit. IlpuMepom Takux NOrpemrHocTeld MOTyT OBbITh IOTPEIIHOCTH
IIpU CUUTHIBAHUHU ONEPATOPOM MOKa3aHUN ¢ MEPHOI MOCYAbI, TPU HEMPABUILHOM
y4€Te BHEIIHUX BIUAIOINX YCIOBHH (B MEPBYIO O4Yepeab TEMIIEpaTyphl); MOKET
UMETh MECTO HEOJMHAKOBOE 3arps3HeHue MpoOsl pu otbope u T. . CiryvaiiHbie
IIOTPEIIHOCTH UMEIOT MECTO IpU padoTe J00ro onepaTopa, OAHAKO OHH MOTYT
JOCTUTaTh 3HAUUTENIbHBIX BEJIMUYHMH IPU HEAKKypaTHOH paboTe — HMCII0Ib30BaHUH
HE BIOJIHE YMCTOH MOCYABI, HEJAOCTATOUYHO IMOJIHOM KOJMYECTBEHHOM IEpEHOCE
mpoOsl B Ipyroit cocyn u T. . CirydaliHele morpemHocT (0003Ha4a0Tcsl OyKBOM
IpeuecKoro andaBuTa € — HNCULOH) PACCUUTHIBAIOTCA METOJAMU MaTeMaTHUECKOM
CTaTUCTUKU U SABIAIOTCS (QYyHKIMEH OT YUClia ONpeeICHU, BUAa pacipe/ielCHHs
PE3yIbTaTOB ONPEACICHUH, 10BEPUTEILHON BEPOSITHOCTH HAXOXKACHUS Pe3yibTa-
Ta U3MEPEHUs U JIp.

AOCOJIIOTHBIE M OTHOCHTEJIbHBIC MOTPeIIHOCTH. OTKIOHEHNE MTOTYYEHHOIO
pe3yabrara OT ICTHHHOTO MOYKHO BBIPa3HTh B a0COJIOTHBIX M OTHOCHTEIBHBIX €AH-
Hu1ax. CoOTBETCTBEHHO, PA3IMYAIOT A0COTIOTHYIO U OTHOCHTEIIbHYIO IOIPELIHOCTb.

Abconiomnou Ha3pIBa€TCS MOTPELIHOCTD, U3MEPAEMasl B €AMHUIIAX ONpesens-
€MOH BEJINYMHBI U PACCUNTHIBAEMAs KaK Pa3HOCTh MEKAY UCTUHHBIM 3HAYCHUEM U
IIOJIyYECHHBIM B TAHHOM OIIPECIICHUN.

Ommnocumenvroti Ha3bIBA€TCs MOTPELIHOCTh, U3MepsieMasl B OTHOCHTEIbHBIX
enuHHULAX (T. €. B %) M paccuuThIBaeMas Kak OTHOLIEHHE aOCOIIOTHOW MOTPELIHO-
CTH K pe3yJbTaTy aHajIn3a — YCJIOBHO HCTUHHOMY COJIepKaHHIO KoMmoHeHTa. [Ipu
9TOM B Kau€CTBE UCTHHHOTO 3HAYCHUS MOYKHO NMPUHUMATh YCPETHEHHBIN pe3yabTaT
HECKOJIBKUX onpexeneHuil. Hanpumep, B TpEX mociaenoBaTeIbHbBIX ONPEACICHUAX
COZIEPKaHMS XJIOPUI-HOHA B BOJIC apTE3UaHCKON CKBa)KUHBI ITOJyUCHBI PE3YbTaThL:
235, 410 u 220 mr/n. Bropo#i pe3yabTar, 3HaUUTEIbHO OTKJIOHSIOIIUICA OT IBYX
JIpyTUX, B pacuérax HE YUMTHIBAEM, TaK KaK OH CKOpee BCEro SBJISIETCA MPOMAXOM
(rpy0oii OrpenrHoCThIO) oneparopa. PaccuuTeiBas 1o JAByM OCTaBIIMMCS PE3yiib-
TaTam cpeaHee apupMETHIECKOe MaCCOBOW KOHIICHTPAIIMH XJIOPH/I-MOHA, CIUTAEM
€ro pe3y/bTaToM aHajIu3a:

235+220 =227,5=228 mr/n.
AOCOJTIOTHASI TOTPEIHOCTD MIEPBOTO U3 PE3yJIbTaTOB:
235 —-228 =7 mr/mn.

OTHOCHTENbHAs IOTPEUTHOCTD JJISl IEPBOTO Pe3ybTara:

7x100

=3,07=3%.
228
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3. HAYTO CNEAYET OBPATUTb BHUMAHUE NPU PABOTE...

Crnenyer OTMETHTB, YTO IPH KOJMYECTBEHHOM OLIEHKE MOTPELIHOCTEH CIelu-
IUCTBl TIONB3YIOTCS PA3IMYHBIMU XapaKTEPUCTHKaMH, OIMUCHIBAEMBIMU METOAaMHU
MaTeMaTH4eCcKON CTaTUCTUKH. Takue XapaKTepUCTUKH HEOOXOIMMBI JUIsl OIIEHKU 3HA-
YEHUH CIyYalHbIX M CHCTEMaTHYeCKUX COCTABJIAIONIMX ITOTPEITHOCTH, KOTOpBIE,
B CBOIO OY€pelb, NMPUMEHSIOTCS IPHU KOHTPOJIE CXOAUMOCTH M BOCHPOM3BOIUMO-
CTH pe3ynsraroB maMmepenuit (cMm., Harpumep, [OCT P 51232). Ilpu ncnions3oBaHAN
IIOJICBBIX METOJOB aHaJIM3a B CIy4asx, KOra HET HEOOXOIMMOCTH B COOIIONEHUN YET-
KOTO ajropuT™Ma 0O0pabOTKH Pe3yNbTaToB U Uil OOJIbIIEH CKOpOCTH B paboTe, OrpaHHu-
YHMBAIOTCS YIPOIIEHHBIM BHYTPEHHUM (T. €. BBIIOJIHAEMbIM CAMUM OIEpaTopoM) KOH-
TPOJIEM TOYHOCTHU PE3YJIBTATOB, IIPaBUIIa KOTOPOIo ONucaHsl B 1. 3.7. BmecTe ¢ TeM nipu
IIPOBEJICHNH aHAJIM30B 110 arTecToBaHHbIM MU criemyeT pyKOBOICTBOBATHCS MOPSAKOM
00pabOTKH PE3yIBTATOB ¥ KOHTPOJISI TOUHOCTH, OTIMCAaHHBIM B KOHKPETHOM METO/IMKE.

3.6. ToyHOCTb aHanusa u akTopbl, €€ onpeaensirowme

ToyHOCTP BBITOIHEHUS aHATN3a B O0IIEM ClTydae OIMpeaessaeTcs:

1) TOYHOCTBIO M3MEpeHUsT 00BEMOB TPU 0TOOpPE TIPOOBI, a TaKXKe MPU J00aB-
JICHUU TUTPOBAHHBIX U JPYTUX PACTBOPOB, 00BEM KOTOPBIX 3HAYUMO BIIUSIET HA pe-
3yJbTaT aHAJIN3a;

2) Ka4eCTBOM PaCTBOPOB, KOTOPOE MOXKET YXYAIIUTHCS MPU MX 3arpsi3HEHUH,
XpaHEHUH B HET€PMETHUYHO 3aKpPBITHIX CKIISTHKAaX, B TEIUIOM MECTe MJIM Ha CBETY, a
TaKKe MPHU XpaHEHUH PACTBOPOB CIHUIIKOM MPOIOKUTEIHHOE BpeMs (JIOJBIIE Ta-
panTHitHOTO cpoka). OIHOM U3 pacpoCTpaHEHHBIX OIMMOOK SBIISETCS HCITOIB30Ba-
HHE [IPU JO3UPOBKE PACTBOPOB I'PS3HBIX MHUIIETOK, T. €. TAKUX, KOTOPBIE yKe 3a110-
HSUTMCH paHee APYTUMH pacTBOPAMH;

3) moaHOTOM yuéTa MEIIAIoNINX ITpUMeceil, KOTOpbIe MOTYT IMPUCYTCTBOBATh Kak
B aHAJIM3UPYEMOW BOJIE, TaK M B BOJE, HCIONB3YeMOM I pa30aBiieHus1 MPOOBI HIIH
MIPUTOTOBJICHHUS IPYTHUX PACTBOPOB (OCOOEHHO BaYKHO MPH aHAIIN3E CTOYHBIX BON);

4) NOrpeHOCTIMH IPU KOJIOPUMETPUPOBAHUH U JP.

TouHocTh aHanM3a, BBHIMOJHAEMOrO ¢ MPUMEHEHHEM YHU(HUIMPOBAHHBIX TH-
TPUMETPUYECKUX METOAMK, COMOCTaBHMa C TOYHOCTBIO JIAOOPATOPHBIX METOAMK
BBITTOJTHEHUS] I3MEPEHUH (OTHOCUTENbHAS TTIOTPEIHOCTH 110 £30%).

ToyHOCTH aHaJN3a, BRIITOIHIEMOTO C IPUMEHEHHEM KOJIOPUMETPHUYECKUX METO-
JIVK, 3aBICUT OT crioco0a perucTpaliii HHTEHCHBHOCTH OKPACKH TIPOOBI: ITPH MCIIOb-
30BaHUM 1IBETOBOI KOHTPOJIHOM LIKAJbI, T. €. IIPU BU3YaJIbHO-KOJIOPUMETPUIECKOM
OIIPE/ICJICHUN aHAlIM3 CUUTAETCS IOMYKOJIMYECTBEHHBIM; NMpU (OTOMETPUPOBAHUM
npoObI ¢ MpUMEHeHHeM (poTokonmoprMeTpa THma «KotecT-2020» Uil aHaTOTHYHOTO

72




3.6. TouHOCTb aHanu3a u hakTopbl, €€ onpeaensioLmne

AHAJIM3 CUUTACTCS KOJMIMUECTBEHHBIM (OTHOCHUTENbHAs MOrpelHOCTh 10 +30%). [loa-
poOHee 0 BBIMOIHEHUH aHajIu3a ¢ (OTOMETpUpOBaHKEM Ipod cMm. B 1. 3.4.5.

CBezieHMsI 0 HOPMUPOBAHHBIX ITOKA3aTEISIX TOUHOCTH TP BBITTOJTHEHUH aHaJIH-
3a 10 KOHKPETHOMY TIOKa3aTeI0 MO)KHO HAWTH B TEKCTE COOTBETCTBYIOIIETO HOPMa-
THUBHOI'O JOKyMEHTa (METOIUKU M3MEPEHHI), KOTOPBII PEerIaMEHTHPYET BBIIIOIHE-
HUE JaHHOTO aHaJIH3a.

Bbl Bcerma MokeTe MPOKOHTPOJIMPOBATH TOYHOCTH BBIMOJHEHHOTO aHAH-
3a, MPOTECTHPOBAB CIELUUAIBLHO MPUTOTOBICHHBIE KOHTPOJIbHBIE PAaCTBOPHI MPH
KOHIICHTPALUSIX, PABHBIX 3HAYCHUSIM, TIPUBEIEHHBIM JUII 00pa3loB HA KOHTPOIb-
HOH 1Kaje, JIMOO 3a7jaBaeMbIX IPOU3BOJILHO B IIpelesiaX Juara3oHa U3MEpEeHUil.
KoHTponpHbIE pacTBOPEI MOTYT OBITh MPUTOTOBJIEHB! MO MPUMEHIEMON METOIUKE
(0OBIYHO X MIPUTOTABIMBAIOT 320JJATOBPEMEHHO B JIA0OPATOPHBIX YCIOBHUSX).

Ocoboe BHUMaHKE CIIEAYET YIENISATh YUCTOTE MEPHOH MOCY/IbI, MPOOHPOK, CKIISI-
HOK U JIpyTUX CPENCTB, UCTIONB3yeMbIX IpHU aHanu3e. [lepes BeImoaHeHHEM aHaIH3a
(1 B ero mporecce, ecau Toro TpedyeT nporpaMma padoT) UCHONIb3yeMYy0 OCYLy
HEOOXOJIMMO TIIATEIBHO MPOMBITH TOPSYUM MBUIBHBIM PACTBOPOM, MHOTOKPATHO
IIPOIOJIOCKATh TUCTUIMPOBAHHON MJIM YMCTON BOIOM (3KEJIATENIbHO MPOKUIISITUTD
B BOJIC) U BBICYIIUTH. [IJIsl OMHUX M TEX K€ aHAJIU30B JIyUIlle UCIIOIb30BaTh OIHY U
Ty e Mocyay. XOpOLIni pe3ylbTaT Ipu MBIThE TOCY/bl AaeT 00paboTKa XpOMOBOM
CMECBI0, OZIHAKO €€ HEeJb3si PEKOMEHI0BATh [Is MIOJIEBBIX YCIOBHIA, TaK KaK IPH Ta-
KOif 06paboTKe, TaK ke Kak 1 Ipu 00paboTKe pacTBOPOM CTHUPAILHOIO MOPOILIKA, He-
00X0IMMO 0c000 TIIATEJIFHOE MHOTOKPATHOE OIOJTACKUBAHHE TOCYAbI C OOJIBIINM
KOJIMYEeCTBOM BoIbl. Kpome Toro, mpu ananmse MeTaaioB XpOMOBYIO CMECh JUIsl 00-
padOTKHU MOCY/Ib HE UCTIONB3YIOT.

B mponecce xpaHeHUs] TUTPOBAHHBIX PacTBOPOB (OCOOEHHO NPH XpaHCHHUU
CKJISIHOK C pacTBOpaMH Ha CBETY, B HETePMETUYHOM BH/JIE, P MOBBIILICHHOW TeMIIe-
patype) MoKeT U3MEHHUThCA (YMEHBIIUTHCS ) MX KOHIIeHTpanus. [1o aToit mpuuune, B
0COOCHHOCTH MPH TOYHBIX U3MEPEHHUSX, PEKOMEH/IyETCS TIEPHOIUIECKU IPOBEPSITH
(haKTHUECKYIO BETMUMHY KOHLIEHTPALMU TUTPOBAHHBIX PACTBOPOB, ISl YETO IIPOBO-
JIUTh UX KOHTPOJIBHOE TUTPOBAHUE [0 METOAMKAM, Ha KOTOPbIE AaHBI CCHUIKU MPH
OIMCaHUU COOTBETCTBYIOLINX aHAJIN30B.

[lpu anamuse comep)kaHUs KOMIIOHEHTOB B BOJE WJIM BOJHBIX BBITSKKAaX
B TIOJICBBIX YCJIOBHSX BBIMOJHSIOT HE MEHEE JBYX HapajlIeNIbHBIX OINpPEICICHHUH.
Ilapannenbrvimu ONPEAETCHUSIMA MOXKHO CUNTATh TAaKUE, KOTOPBIC BBHITOIHSIIOTCS
OJHOBPEMEHHO JIM00 MOCIEN0BATEIBHO MIPU WACHTUYHBIX YCIOBUAX (IIPU TEX XKe
peareHrax, pacTBopax, I0Cy/e, U3 OIHOW 1 TOH ke MpoOsl u T. 11.). I1o pe3ynsraTam
OIpeJICJICHUI NPU KOJMYECTBCHHOM aHaiu3e (TUTPOBAaHUM, NPUOOPHOM KOJIOPH-
METPHUPOBAHUH) PACCUUTHIBAIOT MO (opmyrne (6) cXOOQUMOCTh onpeaeneHuii (4) B
HPOIICHTAX:
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3. HAYTO CNEAYET OBPATUTb BHUMAHUE NPU PABOTE...

2x (P, -P
A — ( 1 2) X 100, (6)
P+P,
e P, u P, — Oonblnii 1 MEHBLINK PE3YIBTaT COOTBETCTBEHHO U3 JIBYX Iapal-
JIEJIBHBIX ONPEEIICHUI KOHIICHTPAIMi KOMIIOHEHTOB.

Jli1st GONIBIIMHCTBA MAKPOKOMHOHEHMOS, T. €. TAKUX KOMIIOHEHTOB, COJCP)KaHUE
KOTOPBIX B Bozie IpeBbIIaeT 10 MI/i1, pekoMeH1yeMoe 3HaYeHUE CXOIUMOCTH COCTaB-
nsier 10 10%; ¢ conepxanuem ot 10 no 1 mr/m — 10-15%; ot 1 mo 0,01 mr/m —
15-25%; menee 0,01 mr/in — 30%. B mpoTHBHOM cilydae aHaI13 MOBTOPSETCSL.

Omnpenenenrie MOXKHO CYMTATh KOJIMYECTBEHHBIM, €CIIH CXOIUMOCTh COCTABIIS-
et ot 10 1o 30% (I'OCT 24902), 1 momyKoIn4eCTBEHHBIM, KOT/Ia 3HAYSHHE CXOJIHU-
MOCTH MOXeT cocTaBiTh 50—-70% u Oonee. [Ipu BU3yanbHO-KOJIOPUMETPHUECKOM
OTIpe/IETICHNH aHAJIN3 CUUTAETCSl BBIITOJHEHHBIM YIOBIETBOPUTENBHO, €CJIN HE BO3-
HUKAaeT COMHEHHI B OTHECEHUH PE3yJbTaTOB 000UX ONpe/IesIeHHI K OTHOMY U TOMY
e 00pa3ily KOHTPOJILHOM MKkl TH00 e€ rana3ony.

PesynbsraTom ananm3a cuMTaoOT cpeHee apupMETHIECKOE U3 IBYX Mapaiesb-
HBIX ONPEIeNICHUH, UMEIOIINX YIOBICTBOPUTEIbHYIO CXOOUMOCTb. Takum oOpaszom,
JUIsl TIOJTyYeHMsl Pe3yjbTara aHajiu3a BCEerna CIedyeT BBIIOIHATh HECKOJIBKO OIpe-
JIeTICHUI: BBITIOJTHUB TIEPBHIE J1BA U IOIyYHB HEYIOBICTBOPUTEIBHYIO CXOAUMOCTB,
BBINOJIHUTE TPEThE ONpE/eTIeHNE; Aajiee, ONpeeinB, Kakol MX MOIY4YEeHHBIX pe-
3yJIBTATOB SIBJISIETCS OIIMOOYHBIM, 110 OCTABIIMMCS IBYM PAacCUUTaTh CpeHee apud-
METHYECKOE KaK pe3yibTaT aHaIn3a.

[Ipy KOIMUYECTBEHHOM aHAJIM3€ BOABI NPH HAJMUYUM TPEX U Oosiee pesysbTa-
TOB ONPE/EIEHUN MOXKET OBITh PACCUNTAHO CPEIHEKBAAPATHYHOE OTKIOHEHHE, Xa-
pakTepusyloliee CyMMapHy0 morpemHocts Metonuku usmepennit (I'OCT 24902,
I'OCT P 51232).

3.7. Cucrema KOHTPOJA U AOKYMEHTUPOBaHUA pe3yribrtaTtoB

JI7ist yCTIENTHOTO BBITOJHEHHS aHAJIM30B BOJIBI ITOJICBBIMH METOIaMH HE0CTa-
TOYHO YBEPEHHOTI'0 BlIaIeHHs1 000PYIOBAaHUEM U JKeJIaHUS IOJIyYUTh Pe3yabTarhl. [l
3TOr0 HEOOXOAMM LIENbIH KOMIUIEKC Mep, NPU3HAHHBIX Ha MEXKIyHAPOJHOM YPOBHE
U TIOTYyYMBIIMX Ha3BaHHME «Xopoluas jadoparopHas mpaktuka» (good laboratory
practice) u Hameammi orpaxenue, Hanpumep, B TOCT 31886. DToT KOMILIEKC Mep
NPUMEHUTEIBHO K XHMHUUYECKOMY aHaJH3y MPo0 BOJIBI ONMCAH HHXKE.
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3.7. Cuctema KoHTponsa n AOKYMEHTUpOBaHUA pe3ynbraToB

CucreMa KOHTPOJSI NMPABWJIBHOCTH W TOYHOCTH Pe3yiabTaroB. TepMuH
NPABUTLHOCHb PE3YIbMamos XapakTepru3yeT B OCHOBHOM KOPPEKTHOCTb MPUMEHSI-
€MBIX METOJIOB OTIPEENICHHS U KOHTPOJIb PAaBUIILHOCTH H3MEPEHUH, IOIHOTY yué-
Ta BIUSIOMUX (QAKTOPOB H T. I, B TO BPEMS KaK MOYHOCHb PE3VIbmMamos — 3TO
AKKypaTHOCTh BBITTOJHEHHUS OTIepaliii ¥ KOPPEKTHOE COONIOICHUE TEXHOIOTHH pa-
00TbI. KOHTPOITE TOUHOCTH M3MEPEHUI YacTo yIo0Hee MPOBOAUTE B TAOOPATOPHBIX
ycnoBusix. [Ipu MoAroToBKe K MOJIEBbIM (BHEIA00paTOPHBIM) aHAIHN3aM HEOOXO MO
yOenuTbes: B paboTOCIIOCOOHOCTH BCEX KOMIIOHEHTOB PELIENTYPhI M MPaBHILHOCTH
MOJTy4aeMbIX PE3yJbTaToB; TO KE Pa3yMHO CJeaTh U 10 BO3BPAILCHUHU U3 MOJIEBBIX
YCIIOBUH, TaK Kak 3a BpeMsi pab0oT MOIJIM MPOU30UTH M3MEHCHUS, OBJHSBIINE HA
paboTOCTIOCOOHOCTE METOA.

IMoaroroBienHocTh oneparopa. Oneparop JA0DKEH BIAACTh MPUEMaMU pado-
ThI, YMETh KOHTPOJHUPOBATH TOUHOCTh U aKKYPAaTHOCTh CBOMX JICUCTBUI. DTO Kave-
CTBO, B CBOIO OUepe/ib, 00YCIOBICHO HATMYHEM ONPEAEIEHHOTO ONbITa padoTHI (eCIH
pedb HAET 0 POdECCHOHATBHOM JIESITEIbHOCTH — COOTBETCTBYIOLIMM 00pa30BaHHU-
eM, MOATBEPKIEHHBIM JMIUIOMAMHU U cepTH(UKaTaMHu) U MOXKET ObITh OIIEHEHO TPH
BBITIOJIHEHUU KOHTPOJILHBIX U3MEPEHHH, BBISIBIICHUH CITyYaliHBIX, CHCTEMATHYECKHUX 1
IpyOBIX TIOTPEIIHOCTEN B paboTe JaHHOTO oreparopa. ClienyeT OTMETHTb, YTO Kax1ast
orieparys Mpy aHATU3¢ UMEET CBOM CHCTEMATHUCCKHE U CITyYaiiHbIC TIOTPEIIHOCTH, 1
BBITIOJIHSIFOILMI aHAJIM3 TOJDKEH 110 MEHBIIIEH Mepe MMETh O HHUX TPEACTABICHHUE.

Benenne noKyMeHTAaMM 1O aHAJM3aM U MOATOTOBKE K HUM. DTO MMeEeT
OOJIbIIIOE 3HAUCHHE JUIS MOJNYYCHUS] CHCTEMATHYEeCKHX MPaBUIIBHBIX PE3YJIBTaTOB.
ITox moxymeHTarmeit Mbl TIOHIMaeM TIPEKIE BCETo paboune TeTpanu (KypHAJbl) U
MIPOTOKOJIBI HAOFONICHHI (M3MEepEHUH ).

Pabouue mempaou npenHasHadeHbI 11 GUKCUPOBAHUS TEKYIIUX JEHCTBUI
oreparopa, a Takke 00CTOATEIbCTB U YCIOBHI MX BBINONHEHUsS. Pabodas Terpaip
JIOJDKHA TTIOMOYb YTOUYHHUTh WU TIPOBEPHUTH MPABUILHOCTH BCEX BBINOJIHECHHBIX JCH-
CTBHH — IPUTOTOBIICHUSI PACTBOPOB, B3ATHS HABECOK, BBINOJIHEHHBIX Pacy&éToB
U T. 1. [IpakTKa MOKa3bIBAET, YTO MHOT'HE YacTO HEJOOIEHHBAIOT HEOOXOIUMOCTh
CKpYyMynE3HOr0 (PUKCUPOBAHUS B paboueil TeTpaju IeHCTBUI onepaTopa-aHaluTH-
Ka. 9T0, C OJIHOM CTOPOHBI, MOXKET MPUBOAUTH K MOTEPEe HHPOPMAIMH U HEBO3MOXK-
HOCTH BBISICHUTH HCTOUHUKH MOTPELIHOCTEN HIIM OIIUOOK, U C APYTOH CTOPOHEI, 3a-
TPYAHSET ONpeJiesieHHe 3aKOHOMEPHOCTeH B pabore u 0000IIeHNnE OTIbITa PadOTHI.
PaGouast TeTpaib Ben€TCs B MPOU3BOIBHOMN (hopMe.

Ilpomoxon nabmoodenuii (A3MEPEHNUN, ICCIICIOBAHUN U T. T1.) SIBJISICTCS] BAKHBIM
JIOKYMEHTOM, Ky/ia 3aHOCSTCSl YCJIOBHsI 0TOOpa Mpo0 M BBIMOTHEHUS aHAIH3a, pe-
3yJBTAThl AHAJM3a, & TAKXKE JOMOIHUTEIbHBIC CBEJCHHUS, KOTOPbIE MOTYT OBITh yu-
TEHBI IpU 00001IeHNH pe3yabTaroB. [IpumepHas Gpopma MpoTOKOIa UCCIEIOBAHUS
KauecTBa BOJbI NPUBEJICHA B MpUIOKeHHH 1. B mpoTokone skenarenbHO OTpa3uTh
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3. HAYTO CNEAYET OBPATUTb BHUMAHUE NPU PABOTE...

PEe3yJbTaThl UCCIIECAOBAaHMS KaueCTBa BOJbl HECKOJBKUMH METOJAMH B COIIOCTABU-
MoM BuJe. Harmpumep, BonopoaHslii mokazarens (pH) Boxbl MOXKET OBITH ONpeenéH
C HUCTOJb30BAaHHUEM TECT-KOMILJIEKTa BU3YaJIbHO-KOJIOPUMETPHUUECKUM METOAOM M
(nnm) mpubdopom (pH-mMeTpom); opraHoIenTHYECKHE TTOKAa3aTeN MOTYT ObITh OTpe-
JIeJICHbI PA3HBIMU OIlepaTopaMH U T. II. [IpoToKosI MOJKEeT UMETh PUIIOKeHUs — (o-
Torpaduu, pUCYHKH, CXeMbl, TaOIULbI U Ap. [Ipy HEOOXOAUMOCTH IPOTOKOI MOKET
OBITH MOANKCAH WM 3aBEPEH PYKOBOAUTENEM IOJIEBOM 3KCHEIULNHU JINOO JIUIIOM,
HETNOCPEACTBEHHO BBIMOJIHABIIMM HCCIIEOBaHUs. B poTokonax HaOmoneHui ce-
JIyeT 00si3aTeIbHO YKa3bIBaTh JIAThl M YCIOBHUS 0TOOpA U KOHCEPBAIUH MPO0.

3.8. O mepax no obecneyeHUIo Ka4ecTBa pe3ysnibTaToB aHanu3a
M BbIIBNTIEHUIO IrPyObIX OLUMOOK

ToyHOCTH aHaNIM3a, BBIMOJHAEMOTO ¢ MIPUMEHEHHEM IPeTyCMOTPEHHBIX MOp-
TaTUBHBIM 00OpyaoBaHueM npousBoacTBa 3A0 «KpucMac+» TUTPUMETPHUYECKUX
METOIIMK, COIIOCTABUMA C TOUHOCTBIO JJA0OPATOPHBIX METOAMK BBIIOJHEHUS H3MeE-
peHwii (OTHOCHTENbHAS MOTPenrHOCTh 10 £30%).

TounocTh aHanu3a, BHIIOIHIEMOTrO C IPUMEHEHUEM KOJIOPUMETPUUYCCKUX Me-
TOAMK, 3aBUCHT OT CIIOCO0A PErUCTPalliil HHTEHCUBHOCTH OKPACKU: TIPH MCIIOIB30-
BaHUM IIBETOBOW KOHTPOJBHOW IIKANbI, T. €. MPHU BU3YyaJIbHO-KOJOPUMETPUIECKOM
OTIpE/ICTICHNH, aHAJIU3 CUUTACTCS MOyKOJINYECTBEHHBIM; MPH (POTOMETPHUPOBAHUHT
poOkI ¢ MpuMeHEeHHEM (POTOKOIOpUMETpa THTIA «DKOTecT-2020% UIH aHATOTHIHO-
IO aHAJIN3 CUUTAETCS KOJIMUECTBEHHBIM (OTHOCHUTEIIbHAS TOTPEIIHOCTh 10 +30%).

Brimonusist ananus, oneparopy HaaJeKHUT CTPOTO CJeJ0BaTh NMPHUBEACHHOW B
JIOKYMEHTAIlUd METOAMKE OIMPEENIEHUS U BBIMOIHATE HMEHHO TO, YTO MPEAIHCaHO
MeToAuKON. Huxke mpuBeeHO HECKOIBKO OOIIMX TOJE3HBIX MPaBUI BBHITOJHEHUS
oTieparyii, HeBBITOJHEHHE (HeHA JIeKalllee BHIMOJIHEHNE) KOTOPBIX MOXKET TpHBe-
CTH K CHWKCHHUIO KaueCTBa M0Jy4aeMbIX PE3YJIbTaTOB.

HeckoJbK0 Moj1e3HbIX npaBuJI AJdA odecreyeHns] TOUHOCTH aHAJIN3a

1. Ocoboe BHUMAHHUE OIEPATOPY CIEAYET VACISITh YUCTOTE MEPHOW MOCYIHL,
poOHPOK, CKISTHOK M JIPYTUX CPEICTB, MCIIOJIB3YEMBIX Ipu aHanm3e. [lepen BbI-

NOJHEHHEM aHaju3a (MM B €ro mpolecce, eciau Toro TpedyeT mporpamma padoT)
HCIOJIB3YEMYIO MOCYAY HEOOXOANMO TIIATEIBHO MPOMBITH FOPSYHM MBUIBHBIM pac-
TBOPOM, MHOTOKPAaTHO MPOMNOJIO0CKATh TUCTUIUIMPOBAHHON WJIM YUCTON BOAOM (Ke-
JIaTeIbHO MPOKUIISITUTE B BOJIE) U BBICYIINTh. Il OMHUX U TEX YK€ aHAIM30B JIy4Ile
UCIIOJIB30BaTh OJHY U Ty XK€ IMOCYRy. XOPOLIUM pe3yabTaT IPU MBITbE MOCYIBI JAET
00paboTKa XPOMOBOW CMECKIO, OIHAKO €€ HeNb3s PEKOMEHIOBATh I BHEIA00-
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3.7. Cuctema KoHTponsa n AOKYMEHTUpOBaHUA pe3ynbraToB

PaTOPHBIX YCIIOBHIA, TaK KakK MpHU Takod oOpabOTKe, Tak ke Kak W Ipu o0padoTke
pacTBOpOM CTUPAIBHOTO NOPOIIKA, HEOOXOIUMO 0c000 TIIATEIbHOE MHOTOKPATHOE
OTIOJIACKMBAHUE MOCYBI ¢ OOJIIBIIMM KOJIMYEeCTBOM BO/bl. Kpome Toro, npu anasimze
METaJIJIOB XPOMOBYIO CMECh Il 00pa0OTKH MOCY/IbI HE UCIIONB3YIOT.

2. O pacTBOpax ¢ TOYHBIM 3Ha4YeHHWEM KoHIeHTpammu. [Ipu amamuse TuTpu-
METPHYECKHUMH METOAaMH, OCOOCHHO TpPH IONyYEeHUH TOYHBIX PE3YNIbTaToB, HE-
00XOZIIMO MMETh TOYHOE 3HAYeHHWE KOHIIEHTPALMU PAacTBOpa THUTPAHTA, KOTOPOE
HAa MOMEHT THTPOBAaHHS JOJDKHO OBITH M3BECTHO. OIHAKO 3TO 3HAYCHUE MOKET
U3MEHUTHCS (YMEHBIIUTHCS) B MPOLIECCE XPAHEHHsI, YTO BEPOSATHO MPHU XPaHEHUU
CKJITHOK C pacTBOpPaMH Ha CBETY, B HET€PMETHUYHOM BHJIE, NIPH MOBBIIICHHON TeM-
rieparype u nip. 1o 3Toif nmpruyrHe pekoMeHAyeTCs IEPHOINIECKH MTPOBEPSTH (hak-
TUYECKYIO BEIMUYMHY KOHIIEHTPALUU PaCTBOPOB TUTPAHTA, [l YETO MPOBOAUTH UX
KOHTPOJILHOE TUTPOBAHUE 11O METOJUKAM, YKA3aHHBIM IIPU OIUCAHUU COOTBETCTBY-
IOIUX aHAIN30B. PacTBOp TUTpaHTa, 3HAYEHHE KOHIIEHTPAIlMH KOTOPOr0 YTOUHEHO
MyTEM KOHTPOJBHOTO THUTPOBAHMSA, HA3bIBAIOT TUTPOBAHHBIM pacTBOpoM. MIMeHHO
9TO YTOYHEHHOE 3HAYCHHUE KOHIICHTPAIIUYA TUTPAHTA UCITONB3YIOT B pacu€THOM (hop-
MyJI€ THTPUMETPUYECKOTO ONPEICTICHUS.

3. O BblsABIeHNMHU rpyOBIX OMMOOK 1pu aHanuze. [Ipyn xuMuyeckoM KOHTpoIe
OBIBAIOT CHUTYAIMH, KOTJIa BO3HUKAET COMHEHHE B MIPABHILHOCTHU ITOJIYYEHHOTO pe-
3yabTara. B 9ToMm ciydae peKoMeHIyeTcsl BBIIIOIHITh BTOpoe (MIOBTOPHOE) Onpese-
JIEHHE, CJIeAys TOH ke METOJIMKe aHaIu3a B TeX e YCIOBUSIX.

Wwmes pe3ynbTaThl ABYX ONPENeIeHNH, PACCUUTHIBAIOT JJISl HUX OTHOCHTEIHHOE
pacxoxaenue. [Ipu aTom o hopmyire (7) TpoOBEPsIOT BEITIOTHEHUE YCIOBUS:

% x100 <d, (7)

CP

rie C, u C, — GonbIunii ¥ MEHBLIMI PE3YJIBTATHI IBYX ONPE/IENCHU COOTBETCTBEHHO;
C_, — cpennee (apupMETHIECKOE) 3HAYEHUE PE3YIIBLTATOB ONPEIEIEHUH, paB-
noe (C, + C))/2;
d — OTHOCHUTENBHOE JOIyCKaeMOE PACXOKIACHHE PE3yNbTaToOB JIBYX HOBTOP-
HBIX OTpENeNeHHH, KOTOpOe B Cilyyae OIIMOOK OIeparopa MOXET COCTaBIsATh 50—

70% u Ooiee.

NMpuMeyaHue. YkazaHHOE 3HAYEHNE OTHOCUTENBHOMO AOMYCKAaeMOro pacxoXaeHus npu-
HATO KaK BblTEKalolee 13 onbiTa aKcryaTauumM nopTaTmeHoro o6opyao-
BaHusa 3A0 «Kpucmac. 3HauyeHve d 3aBUCUT OT YPOBHSI KOHLIEHTpaLmu
KOMMOHEHTa (NP MEHbLUMX KOHLIEHTPaLMSIX MOXKET BO3pacTaTh).
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4. MEPbl BE3OINACHOCTHU

Ecnu BeimenpuBenéHHOE yCcI0BHE BBINIONHSAETCS, cpeanee 3HaueHne CCP npu-
HUMAIOT 3a pe3yJbTaT aHaiu3a. HeBbIMONIHEHHe 3TOro yCIOBUS MO3BOJIAET Mpea-
rojiaraTh HaJm4ue rpyObIX OIIMOOK Omeparopa, U B 3TOM CIy4yae pPEeKOMEHIYeTCs
BBITIOJIHEHUE TPETHEro ornpenenenus. [Ipu y1oBIeTBOPUTENFHOM PACXOXKICHUH pe-
3yabTaTa TPETHETO ONPENENEHHUs] C OAHUM M3 ABYX IOJIYYEHHBIX paHee pe3yJbra-
TOB BBINAAAIOLUINN Pe3yIbTaT OTOPACKIBAIOT KaK IPyOyI0 OINOKY, a 0 OCTaBIIUMCS
JBYM pacCuMTBIBAIOT cpeaHee apudmernueckoe. [lomydenHnoe cpeanee U npuHUMa-
0T 32 Pe3yJbTaT aHAJIN3a.

B ananuzax, TpeOyromux JOCTHKEHUS 0ojiee BHICOKOW (HOPMHPOBAHHOM) TOY-
HOCTH, HEOOXOIUMO JIJIs1 KOHKPETHOTO XUMHUYECKOTO MOKa3aTelsl MoJIb30BaThCs ar-
TECTOBAaHHBIMU METOIUKAMU M3MEPEHUH, UMEIOINMH PErIAMEHTUPOBAHHBIN aJIro-
PHUTM KOHTPOJISI TOYHOCTHU PE3YIbTATOB.
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4.1. ®akTopbl ONAacHOCTH

4, MEPbI BE3OMNACHOCTHU

BHUMAHMUE! lNMeped mem kak npucmynumb K pabome ¢ nopma-
mueHoU nnabopamopuel unu mecm-KoMIIeKmomM, Heo6xo0umo noo-
PO6HO 03HaKOMUMbCSI C HACMOSIWUM PYyKO80OCIM8OM U Nacropmom
Ha npumeHsiemoe u3desniue. BbinosiHeHue pabom, eksiro4ass om6op
U KoHcepeayutro rpob, nod20moeKy K aHasu3y, ebIloJIHeHUe orpe-
derneHusi, ymusiu3ayuro, O0JDKHO MPoeodumMbCS MOJIbKO ONbIMHbLIM
oriepamopom, a 8 y4eb6Hol pabome — nod KOHMpoJsieM pykogodume-
n1s1 pabom (npenodasameris).

TecT-kKoMIUTEKTHI U TTopTaTHBHBIC Jadboparopun 3AO «Kpucmac+» He comep-
JKAT B OMACHBIX KOJMUYECTBAX STIOBUTHIX BEIECTB, & BXOJAIINE B COCTAB J1aboparo-
YU peareHThl TePMETUYHO yITAKOBAHBI BO ()IAKOHBI M HE TIPEACTABIISIOT YTPO3bI IPU
COOJIIOZICHUH OTIPEICNIEHHBIX Mep O0e301acHOCTH. [103TOMY BBITIOIHSIOIIEMY aHAJIN3
HEOOXOIMMO 03HAKOMHTBCS C IPaBUIIaMU 0€3011aCHON pabOThI U MIPOUTH MPOBEPKY
HX YCBOCHHA KOMIICTCHTHBIM 3KCIICPTOM.

Umerowuecs 8 cocmase KOMIIeKMHbIX U30esiull XUMu4yeckue pea-
2eHmbI U Mamepuaribl Haxo0sImcs 8 Koruyecmeax, He co30aruwux yepo-
3y 6esonacHocmu U Xu3Hu odel, a makxe okpyxarowel cpede rpu
ycrnosusix cobnodeHuUs ycmaHoereHHbIX rpasusi 6esonacHol pabomsi u
ymunusayuu.

4.1. PaKkTOopbl ONAaCHOCTU

Cobmrofenne u y4eT TpeOoBaHMM 0€30MAaCHOCTH MPU BHITIOJHEHUN aHATH30B
[P OYEBHUJHOM IPOCTOTE COOTBETCTBYIOLIMX MEP MOTYT IIOKA3aThCs, HA MEPBbIN
B3IVISLT, M3ITUIIHUM U HETIPHUATHBIM JieiioM. OJHAKO ecIi MmpejnoiaraeTcsi paborarhb
C XMMHYECKHMH BEIIECTBAMH, CTCKJITHHON MOCYJ0N W MPUOOpaMu, CIIEAyeT Mpe/-
CTaBJIATh OCHOBHBIE (DaKTOPBI OMacHOCTH. K HUM OTHOCSATCS:

— MOMNaJIaHue JIAJIeKO He OS3BPEIHBIX XUMHUECKHUX BEIISCTB (BO3MOXKHO, €1
KHX, TOKCUYHBIX WJIA BOOOIIE HE3HAKOMBIX) U PACTBOPOB, a TAKIKE aHAJIH-
SUPYEMBIX Hp06 Ha KOXXHBIC ITOKPOBbI, CIM3UCTBIC O60JIO‘IKI/I, B IMuicBapu-
TEJNBHBINA TPAKT M OPTaHbl JIBIXaHUsI, a TAKKE Ha OJICIKY, TPEIAMETHI MOJIh30-
BaHUs U 000pyI0BaHKHE. ITO MOXKET MPUBECTH K 0XKOTAM KOXKH, CITU3HCTHIX
000JI0Y€eK, TJIa3 U T. 1., a TAKXKE K JPYyroMy yiepOy, IPUYUHUTL Bpe HE
TOJILKO HETMOCPEIICTBEHHO BaM, HO U OKPY KAIOIIHIM;

— MOPE3bl U paHEHUS OCKOJIKAMH CTEKJIa MPH MCIIOJIb30BaHUH MTOBPEKIEHHOM
MOCY/bI HJIH HEYyMEJIOM OOpAaIeHUH C HEll;
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4. MEPbl BE3OINACHOCTHU

— DNIEKTPUYECKHE MOPAKEHHS MPH PadbOTe ¢ IMEKTPONOTPEOISIONUM 000pY-

noBaHueM (0oJiee akTyabHO IS JTa0OPATOPHBIX YCIOBUN);

— TepMHUUYECKUE TOpa)keHUs (O’KOTH) MpU padoTe C HarpeBaTelIbHBIMHU TPH-

Oopamu.

Kpowme Toro, npu paboTe B MONEBBIX (ITOXOXHBIX, IKCTICTUIIMOHHBIX, BHETIA00-
PaTOPHBIX) YCIOBHUSX CYIIECTBYET 0cobast rpymma (GakTopoB pucka, 00yCIOBIeHHAS
HEOOXOUMOCTHIO YU€Ta YCIOBUH AJ1s1 6e30MacHON pabOThl U KU3HECITEIbHOCTH,
B TOM YHUCJIE:

— INOT'OOHBIX YCHOBI/Iﬁ (HOHI/I}KGHHI)IG WJIN MMOBBINICHHBIC TEMIICPATYPhI, OCa/l-

KH, BETEP) M CBSI3aHHBIX C HUMH BO3MOXKHOCTEW 3a00JI€BaHMA, CHIKECHUS
paboTOCTIOCOOHOCTH, OTITHOOK;

— YCIIOBHH peallbHOW MECTHOCTH (HEpPOBHOCTEH ) U BOBMOYKHBIX TPABM U MOP-

qr 000pyIOBaHUST — 0031 CTEKIISTHHOW MOCY/IbI, MPOJIMBA PACTBOPOB U T. TI.
MIpH MAJCHUSX;

— BBIMIOJTHEHHUSI TTIOITOTOBUTEIILHBIX U COMYTCTBYIOIIUX JICHCTBUM, HEOOXO M-
MbIX IJIsA oOecrieueHust KU3HCACATCIIBHOCTU B 3KCHCAUIIMOHHBIX YCIIOBU-
SIX — TaKWX, KaK 3aroTOBKa JPOB, MPUTOTOBJICHHUE IHIIH, TOCTAHOBKA JIa-
repst U T. I1., OTBICKAOIIUX BHUMAHUE U CHITbI YYACTHUKOB OT BBITIOJHCHUS
AHAJIM30B U CHIDKAIOIIUX aKKyPaTHOCTh M TOYHOCTDH BBIMIOJIHEHHUS Omepa-
LUH, YTO TAKKE MOXKET MIPUBECTU K OTPHUIIATEIIBHBIM MOCIICCTBHSIM.

Crnenyer Take UMETh B BHJLy BO3MOKHBIC COMYTCTBYIOIIHE (DAaKTOPBI omac-
HOCTH IIPH BBIITOJIHCHHUU IMMOATOTOBUTCIIBHBIX onepaum‘/'l (KOHCCpBaHI/II/I HpO6BI, 110a-
TOTOBKE K aHaIM3y), & TAKXKE MMPH YTHIH3AIUN PEareHTOB, PACTBOPOB U MPOAHAIH-
3UPOBAHHBIX MPOO.

4.2. O6wume npaBuna 6e3onacHon paboTbl

Crimcox XMMHYECKHX PeareHTOB M PACTBOPOB, MCTIOIB3YEMBIX IIPH aHAIIN3AX,
1 MIX YKPYITHEHHBIN COCTAB MPHUBEIEHBI B TEKCTE KAXIOTO orpeenenus. bonee mom-
poOHO naHHas HHGOPMAIIKS IPUBEICHA B [TACIIOPTE HA MPUMeHseMoe usaenue. Ore-
paluMu Ipu NPUTOTOBICHUH PAacTBOPOB M MPOBEACHUHU aHAIM30B, TpeOyromue mo-
BBIIICHHOW OCTOPOYKHOCTH M THIATEILHOCTH, 0CO00 MOMEYEHBI B TEKCTE OMHCAHMH
OTIpe/IeTICHNH ITIaBbI 6 HACTOSIIETO PYKOBOJCTBA M B TACTIOPTAX Ha TECT-KOMIUIEKTEHI.

HeoOxoammMeple py BHITTOTTHEHUH aHATTU30B PEareHThl, PaCTBOPHI U PACTBOPH-
TEJH CIIEAYET COAePKATh B TEPMETHYHO 3aKPhIBAEMBIX (pJIAKOHAX U IIPUTOTABINBATH
C COOITIOIEHUEM TPABUII, IPEAYCMOTPEHHBIX I XUMUKO-aHAIUTHIECKUX Pa0oT.

Bo Bpemst paGoTHI B IOJIEBBIX U JIAOOPATOPHBIX YCIOBUSIX HEOOXOAUMO COOIIIO-
JaTh cIeaylonre o0Iue mpaBuia:
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4.2. O6wme npaBuna 6esonacHom paboThbl

1) u3berarsp romnaiaHus XMMHKATOB ¥ PACTBOPOB Ha CIM3UCTHIE 000JI04YKH (pTa,
r1a3), KOXy, OCKIY;

2) He IPUHUMATH MUY (TUTHE);

3) HE KypHUTh U HE TIOJIB30BATHCSI OTKPHITHIM OTHEM;

4) oOparmarh BHIMAaHHE HA TEPMETHUYHOCTh YITAKOBKH XUMHUKATOB (PEareHTOB
7 pacTBOPOB), a TAK)KE HAa HAJTMYWE XOPOIIIO U OJJHO3HAYHO YHTAEMBIX ATHKETOK Ha
(hmakoHax, yIakoBKax U T. IL.;

5) u30erarh BAbIXaHUS XUMHKATOB, 0COOCHHO 00Pa3yIOIIUX MbUIb WU MaphI;

6) mpu paboTe co CTEKIISTHHOM MOCYA0H coOM0aTh OCTOPOKHOCTD BO U30exkKa-
HHE TIOPE30B;

7) pu oTOOpE PacTBOPOB MHUIETKAMH ITOJIH30BATHCS IITIPUIIEM-I03aTOPOM C
COCTMHUTENHFHON TpyOKO (HE BTATUBATh PACTBOPHI B MUIIETKY pTOM!);

8) mobaBieHue K Mmpodam pacTBOPOB XUMUYECKHUX BEIIECTB M CYXUX PEareHTOB
CJIelyeT POU3BOIUTH B 3alIMTHBIX MIepuaTkax U oukax (MMEIOTCs B COCTaBe MopTa-
THUBHOTO 000PY/0BaHUS).

9) NPOBOAUTH YTHIIM3ALMIO O0Pa3yHOIIMXCS HPU padoTe OTPabOTAHHBIX HJIU
HEW3pacXOI0BaHHBIX PACTBOPOB U MPOO 10 TpaBUiIaM, OIMCAHHBIM B TI. 4.5.

[Ipu nmprMeHeHNH TOPTAaTHUBHBIX JTA0OpPATOPUN M TECT-KOMIUIEKTOB (B OCO-
OCHHOCTH Ha 3aHATHUSAX CO IIKOJbHUKAMH M CTYICHTaMH), a TaKXKe MPH XPaHEHUU
000pyIOBaHHS ClleyeT UMETh B BUIY, UTO OMACHBIC U €IKHE BellecTBa (UEeTHIPEX-
XJIOPUCTBIN YIJIEPOJ, PACTBOPbI MUHEPAJIbHBIX KACIIOT U IEI0Y€EH, paCTBOPBI COJIEH
Oapust, pTyTH U 1Ip.) TpeOyIOT 0co0oro oOpaIeHus, T. e.:

1) XpaHeHns B CIIEIHATBHOM MECTe, HEJTOCTYITHOM /ISl HECTICIIUAINCTOB, Je-
TEU, yJaluxcs;

2) WCIIONL30BaHMSI TOJIKO TIEPCOHAJIOM, BBITIOJIHSIONINM Pa0OThI (CaMUM TIpe-
MoJiaBaTesieM);

3) yuéra npu pacxop0BaHUH.

4.3. ﬂpaBMna pa6OTbI C eAKnMu BewectBamMum U pacrtBopamMmu

[Tpu BBITIONHEHUH AHANU30B YaCTO MCIOJIB3YIOTCS PACTBOPHI SIKUX KUCIOT U
ienoveH, MeI0vHbIe U KUCIOTHBIC Oy(epHbIe paCTBOPHI U T. 1.

[ToBBIIICHHYIO OMACHOCTh MPEACTABISIOT PACTBOPHI CEPHOIM M a30THOMN KHC-
JIOTBI U PacTBOP THUAPOKCHJIA HATPHsI, 00Iaar0INe CUIIBHBIM Pa3beIaroliuM Jei-
CTBUEM IIPH TOMAJJaHUKM HA CIU3UCThIC 00O0JIOUKH, KOXKHBIC MIOKPOBBI, OJICHKTY, 00-
yBb, 000pynoBaHue U T. . Ilpy X monmaganum Ha KOXKY CieayeT ObICTPO MPOMOK-
HYThH PacTBOP JIOOBIM TAMIIOHOM (BETOIIh, BaTa, TPSAIKA H T. 11.), MECTO TIOTIaTaHUs
OOMIILHO TIPOMBITE CTPYEH BOJIBI M BEIMBITH C MBLIOM.
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4. MEPbl BE3OINACHOCTHU

Oco0eHHO OIacHbI pacTBOPBI KUCIOT W ILEJIOYEeH MpU HONaJaHUM B Iasa.
B aTom ciryuae rma3za He0OX0AMMO HEMEAJICHHO OOUIBHO IIPOMBITH HECHIIBHOM CTPY-
€l Bozbl, 2%-M BOAHBIM paCTBOPOM COBI (TIPH MOMalaHUN paCTBOPOB KHUCIIOT) MITH
3%-M BOJIHBIM PACTBOPOM OOPHOI KHCIIOTHI (IIPH MOIAJIaHUK PACTBOPOB MIEJI0UeH )
U CPOIHO OOPATUTHCS K Bpady.

Hecmortps Ha To uTo B mocTaBisieMbix 3A0 «Kpucmac+y u3nenusix conepxar-
Cs1 TOTOBBIC K IPUMEHEHHIO BOAHBIE PACTBOPHI MJIM PACTBOPHI HA OCHOBE pa30aBiicH-
HBIX KUCIIOT W mienouell (OydepHble pacTBOpbI), y MOTPeOUTENs, TPHUMEHSIOIIETO
00opyaoBaHKeE B J1A0OPATOPUH, €CTh BO3MOKHOCTB ITPUTOTABIMBATh HEKOTOPHIE pac-
TBOPBI CaMOCTOSITENILHO, UMEs CBelIeHUsI 00 X cocraBe. Te pacTBOpHI, sl MIPU-
TOTOBJICHUS KOTOPBIX HEOOXOAMMO pa30aBisATh KHUCIIOTHI, CIeIyeT TOTOBUThH C CO-
OmroneHneM ocoObIxX mpasui 6e3onacHoctu. [Ipu pazbaBneHnu BOOOH KOHLIEHTPH-
POBaHHBIX KUCIIOT BBILACISIETCS OOJIBIIOE KOIUYECTBO TEIUIA, IOITOMY pa3daBiieHHe
He00X0AUMO BBINOJIHATH 0CTOPOKHO U MOCTENEeHHO, IPUJINBas KUCJIOTY K Bojie
MaJIbIMH MOPIHUSIMH NIPU HeNPePHIBHOM NepeMelIuBannu. Briensioneecs ten-
JI0 HEOOXOIMMO OTBOJAWTH MYTEM OXJAKICHHS PacTBOpPA, HAIIPUMEP, HA XOJOAHOM
BONISTHOH OaHe (MHa4Ye pacTBOP MOXKET BCKHIIATh U pa3Ope3ruBarhes). Pazdapnenne
KHUCJIOTBI ClIeAyeT IPOBOAUTH B MOAXOSAIIEH TEPMOCTOMKOM U XUMUYECKH CTOMKOU
rocyne (Harpumep, GappopoBOM cTakaHe, KOJIOe U3 TEPMOCTOHKOTO CTEKIIA).

AHanoruuHele MpaBuiIa cieAayeT coONonaTh MPH PaCTBOPEHHU CYXHX EIIKHX
11es04eil — ruApOKCUI0B HaTpys U Kanus. B 1aHHOM citydae cyxylo eKyto HIEI0db
MOCTENEHHO JIOOABIISIOT B BOJY HEOONBIINMH TOPLUSMHE TIPH HEIIPEPHIBHOM Tiepe-
MEIINBaHUU U OXJIQXKICHHU.

PazbaBneHne KOHIEHTPUPOBAHHBIX KUCIIOT M PACTBOPEHHE CYXHX €IKHX ILEJIO0-
4eid, a Takke paboTa ¢ UX pacTBOPaMU JOJKHA BBIIMOJIHSITHCS Ha MOJI0HAX B Cpell-
CTBax MHAMBUAYaAIbHOHN 3aIUTHI (OUKaX, epUaTKax, (hapTyke 1 HapyKaBHUKAX).

dakTopbl XMMHUYECKOH OMAacHOCTH M MpaBmiia 0e30macHON padoThl HEOOXO M-
MO UMETh B BHJIY U ITPH KOHCEPBAIIMHU NPOO pacTBOPaMH KUCIIOT.

4.4. lMNpaBuna paboTbl C pacTBOPUTENAMMU
M HEKOTOPbLIMU ONAaCHbIMU XUMUYECKUMU BellecTBaMum

[Ipu xoHCepBannMy HEKOTOPHIX MPOO, a TAK)KE MPH BBITOIHEHUH OTICIBHBIX

AHAJIM30B HCIIOJIb3YIOTCSI HEKOTOPBIE OpraHuueckue pactopurenu. CBemeHus o
HCIOJIB3yEMBIM PAaCTBOPUTEIISIM NIPUBEACHBI B Ta0II. 6.
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Tabnuya 6

CBOMCTBa HEKOTOPbIX pacTBOPUTENEN, MCNONb3YyeMbIX NPU BbINOSIHEHUU
aHanu3a npo6 BoAbl

HaumeHoBa- | Knacc Tokcuyeckmne NAK soszayxa | lopto- | MpumeHe-
Hue, onac- CBOWCTBa paboueli 30HbI | YyecTb Hue
XUMUYEcKasa | HOCTHU (NAK;;,),
¢dopmyna mr/m3
ALeToH 4 (mano- | Obnagaet Hapko- 200 JIBXK Mpwu
CH,=CO=CH, | onaceH) | Tuyeckum aeicTeuem MpuUroToB-
npv BAbIXaHUM NapoB neHun
1 pasapakaroLimm 1 BOfHO-
obe3axuprsaroLmum aleToHo-
aencrenem npu BbIX
nonagaHum pacTBopoB
pacTBopuTens Ha peareHToB
KOXXHbl€ MOKPOBbI
ekcaH 4 (mano- | To xe 300 JIBX Ona
CH,, onaceH) aKcTparu-
poBaHus
npo6
Xnopocopm 2 (Bbico- | O6bnagaet Hapko- 20 He Ona
CHCI, Koona- TUYECKUM OeNCTBMEM roptod | KOHcep-
CeH) npu BObIXaHUN BaLun
napoB, OKa3blBaeT npo6
TOKCMYeckoe
BO30ENCTBME Ha
BHYTPEHHWE opraHbl
YeTbIpéx- 2 (Bbico- | ObragaeT ToKCcHYe- 20 He Onsa
XIOPUCTBIN Koona- CKUM [eACTBMEM MNpU roptod | aKkcTparu-
yrnepogn CeH) BAbIXaHWUM €ro napos poBaHus
CCl, 1 Npu nonagaHum npo6
KanenbHOXNOKOro
pacTBopuTEns Ha
KOXHblE MOKPOBbI
OTaHon 4 (mano- | Obriagaet HapKo- 1000 NIBX Ons
C,H,OH onaceH) | Tmyeckum pencterem npuroTos-
npy BObIXaHWK ero neHus
napoB 1 06e3xumprBa- aHanuTu-
HOLLMM MpU NnonagaHum YecKux
Ha KOXXHbIE MOKPOBbI pacTBopoB

nnamMmeHarLwanaca XXMaKoCTb.

MpumeyaHwue. NOK— npegenbHo JonyCcTMMasi KOHLEHTPaLUMsS NapoB XMMUYECKOTO Be-
LecTBa B Bo3gyxe paboyen 3oHbl (MTH 2.2.5.1313); JIBXX — nerkosoc-
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4. MEPbl BE3OINACHOCTHU

Paborarh ¢ yka3aHHBIMH PACTBOPUTEIISIMU U PACTBOPAMH Ha UX OCHOBE CJICAY-
€T B BBITSDKHOM IIKady. YUuThIBasi HEOOMbIINE KOJIMYECTBA (HECKOIBKO MUJUIHIIHU-
TPOB) UCIIOJIB3YEMbIX PACTBOPHUTENEH MPU aHAN3€e, MOYKHO JOMYCTUTh BHITIOJTHEHNE
aHaJIM3a C UX MMPUMEHEHNEM B XOPOIIO MPOBETPUBAEMBIX TTOMEIIEHUAX, HA OTKPHI-
TOM BO31yxe U T. 1. IIpu 3TOM cienyeT UCKIIFOUMTh BO3MOXKHOCTD BABIXaHUS [1apOB
pacTBOpHUTENIEH U NONaJaHus UX B KalelIbHOXHIKOM BHJIE Ha OJIEXKIY, KOKHBIE II0-
KPOBBI U CITU3UCTBIE 00O0IOUKH.

[Tpu Hapymenun npaBui 6€30mMacHON pabOTHI B Clydae OLIYLICHUS B BO3AYXE
napoB pacTBOpHTEINS (Tapbl 00IaAal0T XapaKTePHBIM 3allaxoM) padoTHI cIeIyeT He-
MEJICHHO MPEKPaTHTh U MPOBETPUTH NoMelneHue. [Ipu nmomagannm xaneabHOXKH/I-
KOT'O PACTBOPUTEJISI U PACTBOPOB HA €T0 OCHOBE HA KOXHBIE IIOKPOBBI U CIIU3UCTHIE
000J104KH HEOOXOANMO UX Cpa3sy e coOparh candeTKo, a COOTBETCTBYIOLIUH yua-
CTOK IPOMBITh TEIION BOAOH ¢ MBUIOM.

Hexortopsle npumeHsieMble B XO€ aHAJIW3a PEareHThl U UX PacTBOPHI Mpe-
CTaBJIAIOT MOBBIIIEHHYIO OMACHOCTh BBUAY TOKCUYHOCTH.

Peaxmue I'pucca nveeTcst B COCTaBe psijia U3IENNI B BUJIE CyXOi CMECH U -
POKO NPUMEHSETCS B KAUE€CTBE peareHTa Ipy ONpeIe/ICHNH HUTPAT-HOHOB ¥ HUTPHT-
noHoB. [Ipencrasiser coboii cMech anbda-HadTHIaMUHA (€r0 B CyXoM peaktuse 1%),
Cyab(aHUIOBOM KMCIOTHI M BUHHOM KUCIIOTHL. PeakTuB [ prcca oTHOCHTCS K 4eTBEPTO-
My KJIacCy onacHOCTH (ManioonaceH). OKa3bIBaeT pa3npakaroliee Bo3IeHCTBIE KaK Ha
KO)KHBI€ TIOKPOBBI, TaK 1 Ha CIIM3UCTHIE. BakHO, YTO MMEIOIIUIICA B COCTAaBE PEaKTUBA
I'pucca anbda-Ha@THIAMUH OOBIYHO COMAEPIKUT TEXHOJIOTHUYECKYIO NMPUMECh — He-
OompIyr0 g0 OeTa-HaTHIIAMUHA, 00JIaTal0NIer0 KaHIIEPOTCHHBIMEI CBOHCTBAMH.
[TosTOMYy, HECMOTPsI Ha OTCYTCTBHE KaHIIEPOTCHHBIX CBOMCTB y alib(a-HadhTHIaAMHUHA,
HeOoJplIoe copepkanue OeTa-HadTHIaMUHA B peakTuBe I pucca, u HeOobIINE KO-
nndecTBa peaktusa [ pucca B mpobe mpu aHanmmse, 00pallarbCs ¢ HUM CIEyeT ¢ CO-
OJrO/IeHHEM yKa3aHHBIX B HACTOSIIEM PYKOBOJICTBE MPaBHII Oe30macHocT. Paborars
¢ peakTHBOM | pricca He0OXOAMMO B 3aIIMTHBIX MepyaTKax M odkax. [Ipu momaganum
peaktuBa [pucca nim ero pacTBOPOB Ha KOXKY MECTO NMOPAXKEHUsI HEOOXOOUMO IPO-
TEPEeTh YHCTON cal(eTKON ¥ MIPOMBITH CTPYEH YHCTOM BOJIBI C MBLIIOM.

Peaxmueé Heccnepa. [lpencrapnsier co0o0il 1IEI0YHON PAaCcTBOP KOMILIEKCHOM
CONU Kajus, PTYTH U HOJMCTOBOAOPOAHOM KUCIOTHI — TeTpaiionomepkypara (II)
xayus, umeromero gopmyny K [Hgl,] x 2H O. IlI1Mpoko NpUMEHSETCS B KauyeCTBE
peareHTa Ui OIpeneNeHHs] NOHa aMMOHHUS. SIBISSCH LIENOYHON CMEChIO, conep-
JKarme coib pTyTH, peakTuB Heccnepa Tpedyer oOpamieHus ¢ CoOMoneHNEM BCEX
YKa3aHHBIX B HACTOSILEM PYKOBOICTBE IpaBmil Oe3onmacHocTH. IIpu nonaganuu pe-
akTuBa Heccnepa wim comeprkarmyx ero npo0d U pacTBOPOB Ha KOXKY WJIM CIIM3UCTHIC
000JI0YKH BO3HUKAET CUIIBHOE Pa3paskeHNe, KOTOPOE MOXKET IPUBECTH K PTYTHOMY
OTpaBJICHHIO.
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4.5. NMpaBuna ytunusauumn

Xnopuo bapusa nveercs B COCTaBe U3IETUN B BUJIC MAJIOKOHLICHTPUPOBAHHOTO
BOJIHOT'O PacTBOpA U IIUPOKO MPUMEHSIETCS B KAUECTBE PearcHTa Mpu ONnpeaeIeHun
Cynb(ar-uoHOB. XJI0pHJ Oapus SBISIETCS BBICOKOOIACHBIM COCTUHEHUEM, JIJIsl HETO
ycranoninena [1JIK mis BomoEMoB X03siCTBEHHO-0bITOBOrO HazHaueHust 0,7 mr/i
(o 6apwuto), Kmace omacHOCTH — 2. MCmonb3yeMbIil pacTBOp XJIOpHuaa 6apus ora-
CEH TIPH TOTIaIaHUH B JKEITyIOYHO-KHUIIIEYHBIA TPAKT (BO3MOXKHEI OTpaBienus). [Ipu
TI0TIaJIAHUH PACTBOPA BHYTPh HEOOXOIMMO BBI3BaTh CKOPYIO IIOMOIIIb U C/IeTIaTh IPO-
MBIBaHHE JKEJyJIKa Yepe3 30H] BOJOW; MPU TONaJaHuK B Tl1a3a — OOWIBHOE IMPO-
MBIBaHUE CIU3UCTHIX IV1a3a, IPU MOMAIaHUU HA KOXKHBIE TTIOKPOBBI — TIATEILHOE
yJlaJIeHUE BEIIECTBA TAMIIOHOM U MBIThE TEMIOW BOJIOM C MBLIOM.

Auemam Kadmusa TIPUMEHSETCA B BHIE c1abOT0 pacTBOpa MpH OMpeaesIeHUN
cepoBoaopoza u cynbhuaoB. JlaHHBIN pacTBOp ameraTa KaaMus, TaKKe Kak U Mpo-
Obl, 0TpabOTaHHBIE B XOJIe aHAJIN3a, OTHOCATCS K BBICOKOOITACHBIM JKHIKOCTSIM.
CoenuHeHUs KaJMUs BPEIHBI B JIFOOOM arperaTHoM COCTOSIHUW U BO3JICHCTBYIOT Ha
MHOTHE CUCTEMBbI OPTaHU3Ma — OPTAHbI JBIXaHUS U JKeTYTOYHO-KUIIICUHBIN TPaKT,
[EHTPAITBHYI0 U TeprudepruIecKy0 HEpPBHBIC CHCTEMBI, 00afast KyMyJIsITHUBHBIMU
cBoiicTBaMu. KOHTakT pacTBOpOB, comepiKallluX COCOUHEHUS! KaaMUs, C He3allu-
MIEHHBIMU KOKHBIMU TIOKPOBaMH WJIM CIM3UCTBHIMH O0OJIOUYKaMU HEJIOITYCTHM, TI0-
ATOMY TIpU paboTe C PacTBOPOM arerara KajaMusl CIeAyeT COOIIOAATh MPEIeIbHYI0
OCTOPOXKHOCTh, aKKYPaTHOCTb M MCIOJb30BaTh CPENICTBA MHIWBUIYAILHON 3alllu-
Tl (MIEPYaTKH, OYKH 3aluTHBIE). HeoOXommmo Takke coOMonaTh COOTBETCTBY-
IOIIME Mepbl Oe30MACHOCTH IMPH YTHIM3ALUU PACTBOPOB, COMACPKALIMX KaJMUI.
HaganpHBIME CHMIITOMaMH OTPaBICHHUS KaJMHUEM MOTYT OBITh CYyXOCTh CITM3HUCTBIX
000I1049eK, HEMPUATHOE BSDKYIIEE CIIaJIKOBATOE OIIyIIeHNE Ha I'y0aX, MEIHBIN BKYC
BO PTY, TOPJIOBBIE CIIa3MBbI, OJIETHOCTH, CI1a00CTh, TOJIOBOKPY)KEHHUE U TOJIOBHAS 0OJIb
(B obmactu n16a), TomHoTa. [Ipy NMOsSBICHUN JaHHBIX CUMIITOMOB WX J2)Ke MPH 0~
JIO3PEHNU Ha BO3MOYKHOE OTpAaBICHHE HEOOXOAMMO HE3aMeIUIUTENILHO O0paTuThCS
k Bpauay. [1JIK xaxmust B Boge BogoémoB coctasiusier 0,001 Mr/m, TUMHTUDPYOIIAIA
MTOKa3aTeb BPEAHOCTH — CAaHUTAaPHO-TOKCHKOIOTHYECKHH, KIIaCC OMAaCHOCTH — 2.

4.5. NpaBuna ytunusauumn

YTunuzanus NpoBOAUTCS € LEIbI0 MUHUMH3UPOBATh BOSMOXKHBIN yIiepO ot
paboThl C MOPTATUBHBIMU M3AEJIMSAMH Il XUMUYECKOIO aHAJIM3a IPU BO3MOXKHBIX
KOHTaKTax C JETBMH, HaCEJIEHHUEM, HECIEIUAINCTAMH, a TAKKE MPEeJOTBPAILECHUS
BO3MOKHOTO yIepOa OT MpUMEHEHHS U3/IeINi OKpyskatomiei cpene. OOpasytomue-
Csl B pe3yJibTaTe aHaJln3a OTpaboTaHHbIE MPOOBI, HEU3PACXOAOBaHHBIC (JIMOO HMETO-
1€ UCTEKIINN CPOK TOJJHOCTH) peareHThl M pacTBOPHI, a TAKXKE YIAKOBKY M YKJIaJI-
Ky BbIpabOTaBIIMX PECypC MOPTATUBHBIX JTA00OPATOPUIN H TECT-KOMILJICKTOB HE00X0-
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4. MEPbl BE3OINACHOCTHU

JIUMO yTWIM3UPOBaTh. Bce paboThl 10 yTuimM3anuu oTpabOTaHHBIX TPO0, a TaKkKe
AHAJTUTUYECKUX PEarcHTOB U PACTBOPOB CIEAYET MPOBOAMUTH B 3aIUTHBIX OYKaX,
nepuarkax, Ha MoJI0HE, B YCIOBUSAX BEHTHIMPYEMOTO JJHOO XOPOIIO IPOBETpHUBac-
MOTO TTOMEIIEHNS, JIN00 Ha OTKPHITOM BO3IyXE.

Bce emewmusaromueca c 600oii orpadoranubie IpoObI ¥ PACTBOPHI MTOCIIE aHA-
TM3a, a TaKKe PacTBOPHI M KHUJKHE peareHTHl (KpoMe HE CMEIIHWBAIOIINXCS C BO-
JI0i1) HEOOXOTUMO CJIMBATh B OTAEIBHYIO XOPOIIIO 3aKPhIBAIOIIYIOCS CKIISTHKY U IPO-
BOJMTH UX HEHUTPANIM3aLUI0 PACTBOPAMH IIEIOYEH MM KUCIOT ¢ KOHLEHTpaLueH
5-10% (3T0 ynoOHee aenarh B JIAOOPATOPHBIX YCIOBUsX). HelTpanu3aiuio mpoBo-
JIAT, 100aBIsAs TOCTENIEHHO COOTBETCTBYIOIINE PACTBOPHI M KOHTPOJIUPYS KUCIIOT-
HOCTBH pacTBOpa 10 YHUBEPCAITBHON WHIUKATOPHOW Oymakke 1o 3HaueHust pH 6—8.
HefiTpanu3zoBaHHbIe pacTBOPHI CIIEAyeT pa30aBiIsATh OOJIBIINM KOJTMYECTBOM BOJIBI
(1: 100) 1 cnuBaTh B KAHAIM3AIIMIO KaK OBITOBBIC CTOYHBIE BOJBI JINOO yTHIU3UPO-
BaTh COINIACHO JICHCTBYIOLIEH Ha MPEANPHUATAN HHCTPYKLIUH.

He cmewmusaromwuecs ¢ 6000ii oTpaboTaHHBIE DKCTPAKTHI, COACpPIKAIINE TeK-
caH, XJ10po(hopM, YETHIPEXXJIOPUCTHIN YITIEPOI JINOO 3aKOHCEPBUPOBAHHBIC IIPOOBI,
cofiepxarue XjiaopodopmM, cienyeT OMeIIaTh B OT/ENbHYI0 TePMETUYHO 3aKphl-
BAaIONIYIOCA CKIITHKY W 3aT€M CIIUBAaTh B CIICLIMAIbHBIE OPTaHUYECKUE OTXOJbI, HE
CMEIIMBAKoIIecs ¢ BoJoW. Takue OTXO/bI, a TAKXKe COEepIKaIe BEICOKOOTIACHBIE
BEILIECTBA CIIEAYET CAaBaTh AJIsl YTHIU3AIUU CICHUATU3UPOBaHHBIM CITyK0aM 100
YTUIU3UPOBaTh 10 CHEeNHMaIbHOW MHCTPYKIUH, JeHCTBYyIOIIeH B Jabopatopun (Ha
npeanpusatun). [lomoOHbIe MpaBwiia HEOOXOANMO COONIONATh TAKXKE MPHU KOHCEepBa-
A TIpo0 ¢ UCTIOIB30BaHUEM XJTopodopma.

Hcnonp3oBaHHbIe, HICUEpIIABIINE PECypC YKIaJI0UHbIe KOPOOKH, KOHTEHHEPHI,
paHIIeBBIC U IPYTHE YKIAJIKH, a TAKKe 0TpaboTaHHbIe (PIaKOHBI, IOCYAY U IPUHAJI-
JIEKHOCTH M3 COCTaBa M3JEIMH CIeyeT MPOMBITh OT BO3MO)KHO COAEPIKALUXCS Ha
HUX OCTaTKaX XMMHUYECKHX PEeareHToB, PACTBOPOB M OTpabOTaHHBIX Mpol (Tipu He-
00XOAMMOCTH) ¥ Jajiee YTUIN3UPOBAaTh Kak TBEPAbIe ObITOBBIE OTXOABI. IIpaBmia
YTHIU3AIUU PEareHTOB U PacCTBOPOB, a TaK)Ke OTPaOOTAaHHBIX MPOO TPH aHAIH3E C
MIPUMEHEHNEM KOHKPETHBIX AKCTIPECC-Iad0paTopHil M TeCT-KOMILIEKTOB IPHUBEICHBI
B IIPHJIAraeMoOi COMPOBOUTEIHLHON JOKyMeHTanuu (Tiacroprax). JKuukue oTxomsl,
COZIepIKalllMe COJIM PTYTH U T. M., CIEIYeT CaBarh ISl yTUIN3AUH B CIICHUATU3HU-
POBaHHYIO OpraHU3aIHIO.
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KoHner; o3HaKoMuTeIbHOTO PparMeHra.

HOHHYIO BEPCUIO U3NaHNUA B IIEYATHOM BUIE€ MOKHO HPI/IO6P€CTI/I Ha
odurmanpHOM carite rpymnnbsl Kommanuit «Kpremac»: https://christmas-
plus.ru/catalog/dokumentatsiya/

Ecnu BbI paHee mpro6peTany faHHOE U3TaHMe, JOKYMEHTALINIO VN
o6opynoBaHMe, B COCTaB KOTOPOTO OHO BXOAWIO, HO IO KaKIM-TO
IpUYMHAM €T0 YTPaTWIN WM Hy>KaeTech B 0OHOB/IEHHOI BepCUY, BbI
MOJKETe CBA3aThCsA C HAIMMM MeHePKepaMy, ¥ Mbl HalIPaBUM BaM IIOJTHYIO
AKTYa/IbHYIO BEPCUIO U3JAHNA/JOKYMEHTA B 97IEKTPOHHOM BHUJIE.

B ppyrux cny4asax npefycMOTpPeHO NPefOCTaB/IeH)E aKTyaJIbHO BEpCUN
PV YCTIOBUY OIIJIATHI.

3a jornonHuTENbHON NHDOPMaIeit 0OpaIanTech:
+7 (800) 302-92-25 (3BoHOK 10 Poccuu 6ecraTHbiin)
+7 (812) 575-54-07

+7 (812) 575-50-81

+7 (812) 575-55-43

+7 (812) 575-57-91

E-mail: info@christmas-plus.ru
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