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MpepucnoBue K WecToMy U3AaHUIO

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

B pykoBoacTBe onucaHbl npasuna otbopa M NOAroTOBKM Npo6, npouedypbl
BbINOMHEHNsT aHanusoB, npvBedeHa pasHoobpasHas nonesHas WHdopmauus,
AaHbl Bubnrorpaduyeckmne CCbifnikn Ha PyKOBOACTBA U OENCTBYHOLLUME HOPMATUBHO-
MeToanyeckne AOKYMEHTbI MO aHanmay Bodbl. TEKCT PyKOBOACTBA HACLILWEH WMMo-
cTpaumsiM1, Co3garoLwMMmM HarmsgaHOCTb M obneryawwummn BbiNoMHEHNE aHanusa.
Ona yoobcTBa nonb3oBatensd U3gaHUs nokasateny M MeToauku UX onpeneneHus
npvBeaeHbl B andaBuTHOM nopsiake. N3gaHne cHabxeHo andaBuTHbIM yKasaTernem,
a TaKkKe aKkTyanusavpoBaHHbIM CMIUCKOM NUTEPaTypbl U HOPMATUBHBIX JOKYMEHTOB.

B HacTosiem m3gaHun ans psga nokasatenen BHEeCeHbl YTOYHEHWs cBefe-
HUA O [OEWCTBYIOLMX aTTECTOBaHHbIX MeToaukax uamepeHun (B TOM uucrie u
opurmHanbHbIX MeToamnkax nameperun 3A0 «Kpucmac+y); yuTeHbl TeXHonorndeckme
yCOBEPLUEHCTBOBaHUS, CBA3aHHbIE C MOATOTOBKOW MPUMEHSIEMbIX PEareHToB 1 yryy-
LIEHNEM KOMMIEKTYIOLWMX; BHECEHbI CBeaeHUs 06 aHanuampyemblX KOMMOHEHTax B
acnekTe Ux 3Ha4MMOCTU B Pa3nnyHbiX 0b6rnacTax aHanUTUYeCcKon NPakTukn 1 ap.

BHeCéHHble cBefeHNsi NO3BOSIAIOT UCMONb30BaTh HACTOSILLLEE PYKOBOACTBO Kak
npv aHanu3e NUTLEBOW WU MPUPOAHOW BOAbI, TaK U MO psAy nokasartenen — npu
aHanmse OYULLIEHHbIX CTOYHbIX BOA, FPYHTOBbLIX BOA, MOPCKOW BOAbl, MOYBEHHbLIX
BbITSXeK U T. N. COOTBETCTBEHHO, PACLUMPSIOTCA 06NacTu NPYMEHeHNs NopTaTuB-
Horo komnnekTHoro obopyaoBaHua 3A0 «Kpucmac+y», no3Bonsolme BbIMOMHATD
XUMWYECKUA aHanu3 BOAbl MPU  CaHUTaPHO-TMIMEHNYECKOM U  3KOMOrMYECKOM
KOHTpore, obecnevyeHnn pasnmnyHbiX TEXHONOMMn BOAOMOATOTOBKM U BOOOOUYUCTKM,
BOOHO-XMMMWUYECKOM KOHTpOrie KOTnoTypbuHHOro obopydoBaHus, BOAOCHaGXeHUM
N BOAOOTBEAEHMW, OLEHKe arpecCMBHOCTU [PYHTOBbIX BOA4 B CTPOMTENbLCTBE,
pacdacoBke (6yTunMpoBaHmu1) BOAbI U Ap.

HacToswwee n3gaHve pykoBoACTBa NpefHasHavyeHo Ans MakcumarnbHoro obrner-
YeHus paboTbl onepaTtopa Npu XMMUYECKOM aHanumse BOAbl N SABMASETCS XOPOLUUM
obecrneveHnem ero npodeccuoHansHon noarotoBkn. C y4ETOM CROXMBLUENCS
YHUMKALMN METOOMK aHanM3a pPyKOBOACTBO NpeacTaBnser cobon meroguveckoe
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nocobue Ons LWKMPOKOro Kpyra notpebutenen cootBetcTBytowen npogykuun 3A0
«Kpmcmac+», a TaKXkXe pekomMmeHayeTcd cneunanucrtam no XMMmyeCkomMmy aHalunasy,
npenogaBatensam CcucTeMbl MNpodecCuoHanbHoro 0bpas3oBaHusl,  y4uTenam
LIKOr, negaroraM AOMONHUTENbHOro obpasoBaHust, CTyAeHTaM BY30B, y4allMMCS
I'IpO(*)I/IJ'IbeIX KInaccoB U BCEM UHTepecyrLnMCcA BONpoCaMn KOHTPOIA KadecTBa
BOAbI.

AnekcaHOp puzopbesuy Mypasbées

Pekeu3umbi 05151 om3bI808 U roxesaHul:

HayuHo-npoussoacteeHHoe obbenmHeHne 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
XUMUYECKOIO AHAJIU3A

AHaTUTHYECKUC 3a7a49H, PEIIaeMble TIPH UCCIICTOBAHUHU BOMBI, OTICHKE COCTO-
STHHSI BOTHBIX OOBEKTOB M TIOYBHI B TPO(PECCHOHANBHBIX U YICOHBIX JTaOOPaTOPHSIX,
4acTo TPEOYIOT MPUMEHEHHUSI METO/OB, KOTOPhIC, JaBasi KOJIMYCCTBECHHYIO HH(OP-
MaIlrio, TeEM HE MEHEE SIBIISIFOTCSI TOPTAaTUBHBIMHU. CBOMCTBO MOPTATUBHOCTH TIPHU-
MEHUTEIHPHO K METOJWKAM XMMHUYECKOTO aHaIM3a MPEIrojiaracT HCIOIb30BaHUE
MUHHUMAJILHOTO KOJIMYECTBA MPOOBI, pACTBOPOB, XUMHKATOB U 00ECIIEUEHHOCTh CO-
OTBETCTBYIOIIUMHU CPEACTBAMHU U3MEPEHUN U TMPUHAICKHOCTIMHU (MIOPTATUBHBIMU
MUTICTKAMH, J103aTOPaMH, KaJIMOPOBAHHBIMHU CKJISIHKAMH U T. II.), OTCYTCTBUE IO~
TPEOHOCTH B TUIIMYHO JIA0OPATOPHOM 000OPYIOBaHUU M COOTBETCTBYIOLICH Jlabopa-
TopHOU 0aze. B cocraBe KOMITJICKTHBIX MOPTATUBHBIX M3ICIUI JIJIT XUMHUYECKOTO
aHaJIM3a UMEETCsI, KaK IPaBUII0, BCE HEOOXOAMMOE U JIOCTATOUHOE JJIsl BBITTOHEHUS
aHanu3a. Takoe 00OpyIOBaHME TPOU3BOIUTCS HAYYHO-TIPOM3BOJCTBEHHBIM OO0b-
enuaenueM 3A0 «Kpucmac+y — 3To mOpTaTUBHBIC HACTOJILHBIC U PaHIIEBbIE J1A00-
patopuu paznuuHbix moaeneit tTuna HKB, a Takke TeCT-KOMIUIEKTHI U Pa3IUYHbIe
YKJIaJIKK Ha WX OCHOBE, y4eOHbIe MUHH-IKCIIpecc-nadoparopun «lluenka-Y/xumy»,
Habop xummuueckux cpenctB «HXC-Boma» u nip.

Oo0masi xXapakKTepUCTUKA METOI0B U TEXHOJOTrHidl. MeToIbl U TEXHOIOTHH
TUAPOXUMUYECKOTO aHAIN3a, PeaTN30BaHHBIC B TECT-KOMITJICKTAX, TOPTATUBHBIX J1a-
ooparopusix Turia HKB u apyrux usnenusx, sBisiroTcst yHU(QUIIMPOBAHHBIMU Ha OC-
HOBE PacIpOCTPaHEHHBIX B aHAJIU3€ METOI0B U METOAMK, 3aKPEIUIEHHBIX 1EUCTBYIO-
IIIUMHU HOPMATHUBHBIMU IOKYMEHTaMH, POCCHMCKUMU 1 MEXIYHAPOJHBIMU CTaHAAP-
TaMu U MPO(EeCCHOHAILHBIMUA PYKOBOJCTBAMU I10 aHAJIM3y BOJbL. Vcmonib3yemblie
TEXHOJIOTUH aHAJIN3a [TO3BOJISIIOT BBIMOIHATH KOTUYECTBEHHOE U TTOMYyKOIHMYECTBECH-
HOE OMPECIICHUE KOHIICHTPALUM aHATM3UPYEMbIX KOMIIOHEHTOB Pa3HbIMU METOAA-
MU (TUTPUMETPHUYECKUM, BH3YaJbHO-KOJIOPUMETPUIECCKUM, (POTOMETPUUECKHM U
Ip.). Pe3ynbraTel SKCIIEPUMEHTAIIBHBIX ONPENCICHUN Psijia MOKa3aTeliel NCIIOIb3Y-
I0TCS [IPU ONPEICTICHUY 3HAUCHUN CBSA3aHHBIX MMOKA3aTesIeH, BHITOIHIEMbIX PacuéT-
HBIM CITOCOOOM TIO aITOPUTMaM, IPUBEAEHHBIM B HACTOSIIIEM PYKOBOJICTBE.

Oco0eHHOCTH HCIOJIb3yeMbIX METOJA0B XMMHYECKOr0 aHaJm3a. MeTonbl
XUMHYECKOTO aHAJIM3a, PeaIM30BaHHbBIE B TECT-KOMIUIEKTaX, IIOPTaTUBHBIX JTabopa-
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1. BBEAEHUE

TOPUSIX U APYTUX U3ACTUSIX, YHU(PHUIIMPOBAHbI HA OCHOBE CTaHIApTHU30BAHHBIX Me-
TOJIOB KOHTPOJIS TOKa3aTeNlel KadyecTBa BO/Ibl. METONbI M TEXHOJIOTHH aHajm3a 00e-
CIIEYUBAIOT Y0OCTBO IPUMEHEHHS U TOPTATUBHOCTH COOTBETCTBYIOIINX H3ICIIHIA:

— TIOCPENICTBOM MTPUMEHEHUS BU3yaJIbHO-KOJIOPHUMETPHUECKOTO OTIPE/ICTICHHS
Ha 3aBepIIaroIIeM dTare ONpeelIeHns Hapsay ¢ POTOMETpUYecKuM (JTHO00 BMECTO
HETO);

— M3MCHCHHS COCTaBa aHAIMTHICCKUX PACTBOPOB B HAIPABICHUN YIIPOIIEH-
HOW M YCKOPEHHOW WX JO3MPOBKH (HAIpUMeEp, BMECTO pa30aBICHHBIX PAaCTBOPOB
PEareHToB UCIOIB3YIOTCS PACTBOPHI C TIOBBIIIEHHOW KOHIICHTPAIHEH, BMECTO KU/~
KHX PEarcHTOB — CYXHE CBHITy4He U 1p.). Tak, 3aMeHa HEKOTOPHIX aHAIUTHYICCKUX
TOTOBBIX PACTBOPOB HAa CYXHE PEAreHTHBIC COCTABBI IMO3BOJISET 3HAYUTEIHLHO YBE-
JUYUTH CPOKU TOMHOCTH COOTBETCTBYIOININX aHATUTHICCKUX PELENTYp U TMTOBBICUTH
ymo0OCTBO UX MIPUMEHEHUS;

— NMPUMEHEHUS TOPTATUBHBIX CPEACTB JJO3UPOBKU PACTBOPOB U MPOO (HAMpH-
Mep, BMECTO CTEKIISTHHBIX TPaIyHpPOBAHHBIX MMUIETOK WJIM MEPHBIX IIMIHHIPOB HC-
MOJIB3YIOTCS TPAAyUPOBAHHBIC IIMTPHUITHI C HAKOHCYHUKAMU, MTOJIUMEPHBIC TTUTICTKH,
KareJibHbIe (DITAKOHBI, MEPHBIC CKJISTHKH C METKaMH);

— COOJTIOJICHHS TIPU TIPOU3BOJICTBE €IMHOTO TEXHOJIOTUYECKOTO KA TPH-
TOTOBJICHUS U KOHTPOJISI PE€arcHTOB M TOTOBBIX aHATTUTHUYECKUX PACTBOPOB, a TAKXKE
UCIIOJIb30BaHUS YJIOOHBIX B MPUMEHEHUU MOCY/IbI, IPUHAJICKHOCTEH, CPEJCTB J0-
3UPOBKH U T. Il. HAAJIEKAIIETO KAYESCTRA.

TexHonoruveckas CrabUILHOCTh IPU IPOU3BOACTBE U3CIUI JIJIsI XHMUYECKOTO
anamm3a 3A0 «Kpucmac+y» obecrieynBaeTcsi CMCTEMOI MEHEHKMEHTa KaueCTBa KOM-
nanuu cormacHo MICO 9001, npoxozsiieil mepruogudeckoe 0CBUIETETLCTBOBAHME.

[TopraTMBHOCTD [UII METOIOB MOKPOH XHMHM MHOTHMMH CHELHAIUCTaMU
CBSI3bIBACTCS. C BO3MOMKHOCTBIO MX NPUMEHEHHUS B IOJIEBBIX (BHEIa0OPATOPHBIX)
YCIIOBHUSIX, U [UIS TAKOI'O COIIOCTABJICHHUS €CTh HOpMaTuBHast ocHoBa. M3 Gonbiioro
YKciIa METOI0B aHAJIN3a BOJbI CIIELIUAIUCTAMH BbIAEICHA OTHOCUTEIHLHO HEOOIbIIAs
rpynmna MeTofoB, Ha3biBaeMblx nonesvimu. 'OCT 24902 onpenensier mojieBon
METOJ KaK IPUIOIHBIA K NPUMEHEHUIO HEIOCPEICTBEHHO B IIOJIEBBIX YCIIOBHSX,
IpU OTCYTCTBMU BOAOIPOBOJA, LIEHTPAIN30BAHHBIX HCTOUHHKOB 3JIEKTPOIHEPTUH,
CTaLlMOHAPHBIX U CIIELUAILHO 000PYIOBaHHBIX JJa0OPaTOPHBIX OMELCHUH.

Hcnonb3yemble yHUIMGUPOBaHHbIE METOIUKY aHAIM3a, TAK K€ Kak ux Oojee
CIIO’KHBIE JTAOOpaTOPHBIE aHATIOTH, B HEOOXOIMMBIX CITyJasiX IpelyCMaTprUBaloT pas-
JUYHBIE N00aBKM B aHAIMTHYECKHE pacTBOpbI. [Ipumenenne no6aBok onpenenén-
HOro HazHavyeHus (Oy(pepHBIX, CTAOMIM3UPYIOIINX, CBA3BIBAIONINX, (PUKCHPYIOIINX
U T. I1.) TIO3BOJISIET 00ECIEUNTh M30UPATEIbHOCTh aHAIN3a U UCIIONB30BaTh MPE/I-
JlaraeMble METO/IbI JJIsl KOHTPOJIS OCHOBHBIX MTOKa3aresei kauecTBa MUTHEBOM BOJIBI,
BOJI IPUPOHBIX (TOBEPXHOCTHBIX U MOA3EMHBIX ), TOKa3aTesNeil BOJHO-XUMUYECKOTO
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1. BBEAEHUE

peXuMa SHEPreTUYECKUX U CUJIOBBIX YCTAHOBOK, a 0 HEKOTOPBIM MOKa3aTessiM —
OUHUIICHHBIX CTOUYHBIX BOJ, TPYHTOBBIX U MOPCKUX BOA U Jp.

[Ipumenenne mopraruBHbIX nabopatopuii HKB pasmmynbix monenei, Tect-
KOMIUJIEKTOB | T. II. TIPEJIIOJIaraeT MpoBeeHNe XMMHUYECKOT0 aHAIN3a YHU(PHIIAPO-
BaHHBIMH METOIMKAMH, UMEIOIIUMHU eOUHYI0 6a3)y CReyUuaibHbIX KOMNIEKMYIOUUX
(nopmamuseHbvIX cpedcms 003UPOBKU, NOCYObl, NPUHAOIEHCHOCEN, VKIAOKU), d MAaK-
J#ce eOUHbBITE MEXHOI0SUYECKUL YUK NPULOMOBLEHUs U KOHMPOJISL KA4eCmad 20Mo8biX
ananumuyeckux pacmeopos. 1lpyu 3TOM NpuUMeEHsieMble METOIMKH aHAJIU3a OTBEYa-
FOT MPUHLMIIAM €AMHCTBA U TOYHOCTH U3MEPEHHUM U COOTBETCTBYIOT JEHCTBYIOIIUM
HOPMATHUBHBIM JIOKyMEHTaM M OOIICTTPUHATHIM MPO(ECCHOHAIEHBIM PYKOBOJICTBAM
10 aHAJTU3Y BOJIBI.

Hcnonp3oBaHne TECT-KOMIUIEKTOB M MTOPTATUBHBIX JTAOOpaTOpuii sl KOJInde-
CTBEHHOTO XMMHYECKOTO aHAJIM3a P00 BOJIBI aKKPEUTOBAHHBIMU HCIIBITATEIbHBIMHU
7a00paTOPHBIMH IIEHTPaMH (AaKKPEAUTOBAHHBIMU JIA0OPATOPHSIMU) B HAIICH CTpaHe
JIOJITO€ BpEeMs CAePKUBAJIOCh M3-3a OTCYTCTBHUSI COOTBETCTBYIOLINX aTTECTOBAHHBIX
MeTonuK uamepenuit (M), y3akOHHBAIOIIHMX HCIIOIb30BAHUE 3TOIO 00OPYI0BaHUS
Juts u3Mepenuii'. B mefictByromielt B Poccun HOKYMEHTAIMN TIPAKTUYECKHA HET ar-
TECTOBAHHBIX METOAMK KOJIMYECTBEHHOTO XUMHYECKOTO aHAIN3a BOJIBL, pa3padoTaH-
HBIX ISl UCTIOIb30BaHuUs BHE JabopaTopuii. Peub MOXKeT MATH UL O IPUMEHUMO-
CTH T€X WIM UHBIX paHee arrecToBaHHBIX MM Kk moneBbIM ycnoBusiM. MHOTHX 3a-
HMHTEPECOBAHHBIX B BBHIMOJHEHUH H3MEPEHUH BHE J1a0OpaTOpHil Takas MpaKTHUKa
YAOBIETBOPUTD HE MOIJIA, TAK KaK Jjake eciu u yaaércst nogoopars MU, npuroanyro
JUISL TIOJIEBBIX aHAIM30B KaKOrO-TM00 KOMIIOHEHTA, TO €€ OMHMCaHMs COACPIKaT JIHIIb
IepeueHb CPEICTB OCHAIeHHs (00OpyIOBaHMUS, CPEACTB M3MEPEHHUH) U alrOpUTM
ananmza. [logdopka sxe HeoOXOAMMBIX CPEJICTB OCHAIICHHUS M PACXOIHBIX Marepua-
JIOB JIJIsl aHAJIM3A JIOKUJIACh HA IJICYW OMEepaTopa U OKa3bIBaNaCh MOIYAC CIOKHOU U
TPYIHOBBIIIOIIHUMOH (€CIIH BOOOIIE BHITIOJTHUMOM ) 3a1a4€eH.

[Ipu ananuzax ¢ NpUMEHEHHUEM pPsifa KOMIUIEKTHBIX U3AEIUNA NPOU3BOJACTBA
3AO «Kpucmac+» ucnonssyrorcs arrectoBanHble MU knacca [THJ] @ c¢ He3Ha-
YUTENBHON MomuduKanyel, 9YTo He MPENsITCTBYET WX MPUMEHEHHIO B O0JIACTH
TOCKOHTpOJIA (Hampumep, B TecT-komruiekTe «PK-BITKy» m3mepenus mpoBomsarcs B
cootBercTBuU ¢ [THJ] @ 14.1:2:3.101). MHorue tecT-KoMIIIeKTH («XKeme3o 00-
mee», «XImopuas», « AMMOHUIY, «DocdaTe» U 1p.), a Takke NOPTATUBHBIE JIa-
Ooparopuy MPUMEHSIOTCS C UCTIOIb30BaHreM MU, cnenuanbHoO pa3padoTaHHBIX
3A0 «Kpucmac+» U aTTeCTOBAHHBIX /IJIS BHEJIA00PaTOPHBIX YCJIOBHI (TTpUBe-
neHbl B «Criucke HOPMAaTUBHBIX JOKYMEHTOBY, b).

Crnemyer OTMETHTh Ba)XKHYIO JIJISl TIPAKTHKOB 0coOeHHOCTh HOBBIX MU, pas-
paboranHbix n arrectoBaHHBIX 3AO «Kpucmac+»: B Ha3BaHHE METOIUKU BBEIEH

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

IJIaBHBIA MPU3HAK WX MPAKTHYECKON MPUMEHUMOCTH U 00ECIICUEHHOCTH 000pYyI0-
BaHHEM — TO, YTO aHaJIM3 BBIMOJIHIETCS HA OCHOBE COOTBETCTBYIOLIETO M3/AEIHS
KOMIIaHUH (IKCTpecc-I1adopaTopuu, TecT-KOMIUIeKTa). BaxkHo, 4yTo B cocTaBe u3jie-
JUST IMeeTCa TOKYMEHTAIHs C MOIPOOHBIM ONMHMCAHMWEM €0 COCTaBa M OINEpamuid,
BBINIOJIHSIEMBIX IIPH [TOJATOTOBKE K aHAJIM3Y U BBINOIHEHHUIO onpeneneHus. CooTBeT-
CTBYIOILIME CBEICHUS NPEILyCMOTPEHBI TAKKE B METOAMKE HMPUMEHEHHsI SKCIpecc-
naboparopuii. CiieyeT OTMETUTb, YTO HOPMBI MOTPEIIHOCTH M3MEPEHUIl aTTecTo-
BaHHbIX MU KOMIIaHMU COOTBETCTBYIOT B OCHOBHOM TpeboBanusim ['OCT 27384,
YTO BeChMa YI0OHO I M3MEPECHUH B MOJIEBBIX YCIOBUSX, YUUTHIBAsK UCIIOIH30Ba-
HUE MaJIBIX 00bEMOB MTPOO U PACTBOPOB.

BrinonHenne koMIuiekca paboT [0 CO3aHUI0 U METPOJIOTUUECKON aTTeCcTalun
MU Ha ocHOBe M3AEIMH KOMIIAHUM KpaiiHe OJIaronpHusTHO CKa3aJloCh Ha KaueCTBE
U TOTPEOMUTENILCKUX CBOMCTBAX TECT-KOMILJIEKTOB M IMOPTATHBHBIX J1a0OpaTOpui,
TaK Kak [IPHUBEJIO K PACHIMPEHUIO 001acTel UX MPUMEHEHHS 1 COBEPILICHCTBOBAHHIO
YHU(DUIPOBAHHBIX METOJMK aHAIN3a KAK MHCTPYMEHTOB JIJIsl XUMUYECKOTO aHAJIHU-
3a BHE J1a00paTopuii.

Takum 00pazoM, yHUDHULINPOBAHHBIE METOABI U KOMILJIEKHbIE M3IEIHs I TH-
JPOXMMHYECKOTO aHAJIM3a HAa UX OCHOBE CETOJHS MPEACTABIIIOT COO0 MHCTPYMEH-
Tapuii, TO3BOJISIOLUIMHI BBITOIHITE pa3HOOOpa3HbIe XUMUUECKUE aHAIN3bI, U IPUTOJ-
HbIH 17151 3P PeKTHBHOM padOTHl B MOJEBBIX U JTa0OPATOPHBIX YCIOBUSIX Pa3HBIM Ka-
TETOPHSIM CHENUATUCTOB — CITy’KOaM CaHUTapHO-XUMUYECKOTO, THIPOJIOTHYECKOTO,
9KOJIOTUIECKOTO M TEXHOJIOTUIECKOTO KOHTPOJIS, B cTpykTypax MUC u 'O, reonoro-
Pa3BEIKH U OXPaHbl OKPY’KaIOILEeil cpenbl, B 00pa30BaTe/IbHbIX YUPEKACHUAX U 1P.
[Ipu ucronbp30BaHNHU TOPTATUBHOTO 00OPYIOBAHHS B KOMIIJIEKCE C aTTECTOBAHHBIMU
yaudunmpoBanabivua MU 3AO «Kpucmac+» iy ApyruMu JeiCTBYOIMMHA HOpMa-
TUBHBIMH JJOKyMEHTaMH aHAJIN3 BOJIbI OCYIIECTBISICTCSI B COOTBETCTBUH C TpeOoBa-
HUSIMH T'OCY/IapCTBEHHOMN CHCTEMBI €/JMHCTBA U IPABUIBHOCTH U3MEPEHUH B MOJTHOM
00bEMe 33/1a4 KOIMUYECTBEHHOTO XUMHUYECKOTO aHaJIM3a.

BaxxHbIM 3TanoM B pa3BUTUU TEXHOJOIMH XMMUYECKOTO aHAJIM3a BOJbI C IIPH-
MeHeHHreM nopTatuBHOTo odopynoBanust 3AO «Kpucmac+y siBumachk MeTonndeckas
npopaboTka U Tunorpad)ckoe U3AaHUE CIEHUATU3NPOBAHHOIO PYKOBOACTBA TI0 BO-
JTHOMY aHAJIMTUYECKOMY XUMHYECKOMY KOHTpOI 0. [losiBIeHHE yITIOMSHYTOTO U3/1a-
HUsI TIO3BOJTUIIO YCOBEPILICHCTBOBATH PsiJl YKE MPOU3BOAMMBIX 00pa3ioB 000pya0Ba-
aus 3A0 «Kpucmac+» n pa3paborars HOBbIE, TOTPEOHOCTH B KOTOPBIX 00yCIIOBIIE-
Ha aKTyaJbHOM IJI1 MHOXKECTBA NPEIIPUSTHN Pa3HBIX OTpaciieil MPOMBIIUIEHHOCTH
3a1adell aHaJIMTHYECKOTO KOHTPOJIS IPOU3BOICTBEHHBIX BOI.

2 PykoBOACTBO MO aHaNMTUYECKOMY XMMWUYECKOMY KOHTPOIIO MpU BOAOMOAFOTOBKE U
aKcnnyaraumm kotensHoro obopynosanus / A. I. MypaBbés u gp. CI16.: Kpucmac+, 2024.
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2. XAPAKTEPUCTUKA NPUMEHAEMbIX METOAOB 1 OBOPYOOBAHUA

2. XAPAKTEPUCTUKA NMPUMEHAEMbIX METOLOB
N ObOPYAOBAHUA

2.1. OnpepensemMble NnokKasaTenu,
MeToAbl U TEXHONOrMm
aHanu3sa

OnpenenseMble OKa3aTeIN U XapaKTEPUCTHKHA YHU(DUIMPOBAHHBIX METOJIOB
aHaJi3a BOJbI MpecTaBiIeHbl B Ta0. 1. Micnonb30BaHHbIC B HEl HAUMEHOBAHHUSI 110-
KazareJyiel, METOJIOB M JIPYTHE CBEICHHUS COOTBETCTBYIOT MCIIOJIb3YEMbIM B HOpMa-
TUBHOW TEXHUYECKOHN TOKyMEHTAITNH, CIICINAILHON B YIeOHO IuTeparype.

B rpade tabm. 1 «Ilokazarens, [1JIK (HOpMaTrB)» MpUBEICHB HAUMECHOBAHUS
MOKa3aTesiel KadyecTBa BOIbl, ONPEACIIEMBIX PACCMATPUBAEMBIMH B HACTOSIILIEM PY-
KOBOJICTBE METOJUKAMHU U CPEACTBAMHU. 37E€Ch K€ MPUBEICHBI 3HAYCHUS MPEIEIEHO
JOIMYCTUMBIX KOHIIEHTPALM, HOPMUPYEMBIX 110 JAaHHOMY [OKa3aTeNi0 U MMEIOIINX
HanOOoJIbIIee TPAKTHYECKOE 3HAUYCHHE.

B rpade «OmnpenensieMble KOMITOHEHTBI» ITPHBEICHBI HANMCHOBAHUS U XUMHU-
YyecKre 0003HaYeHUs KOMIIOHEHTOB, OIPEAESIEMbIX IIPU aHAIN3€ COOTBETCTBYIO-
mUX rnokaszareneil. HauMeHoBaHMs oka3ateneil u onpeaensieMblX KOMIIOHEHTOB He
BCET/Ia COBMAIAIOT.

B rpage «Meron ananuza (HOMeEp, XapakTepHCTHKA)» yKazaHbl HoMep (000-
3HAYEeHNE) METOoJla aHaju3a Mo exuHoMy peecTpy MmetonoB 3A0 «Kpucmacty, a
TaK)Ke OCHOBHOH M JIONOJHHUTENHHBIN NMPH3HAKU, XapaKTepU3YIOIIHE THIT Olepa-
Ui ¥ OOLIENIPUHATOE HA3BaHHE XMMHKO-aHAJIMTUYECKOTO0 MeToa (Hanpumep, uc-
nosib3yeMblil pearent). Homep mMerona siBisieTcsl Takke HOMEPOM 3akasa (apTHKY-
JIOM) COOTBETCTBYIOIIUX H3ACIHNA; KPOME TOrO, YKa3aHHBI HOMEp MCIOJIb30BaH
npyu 0003HAYEHUHN TEXHMYECKOW JOKYMEHTAIlMM Ha COOTBETCTBYIOIIME H3ICIIHSL.
[Tpu onrcaHuM METOOB MCIIOIB30BaHbI COKpalIeHus (TpUBEeHbI iepen Tadm. 1).
[Tpu aHanM3e KOJIOPUMETPUUECKUMH METOJaMH, KaK MPaBUIIO, MPEIyCMOTPEHO BHU-
3yalIbHOE KOJIOPUMETPUPOBAHUE OKPALIEHHOM IIPOOBI, a Taroke (poroMeTpupoBaHue.

B rpade «/lnamazon omnpenensieMblx KOHLEHTpaUWi» MPHUBEACHBI 3HAYCHHUS
KOHIICHTpALUH, COOTBETCTBYIOIIMX IUara30HaM H3MEPEHUH NpPH TUTPUMETpUYC-
CKOM 1 ()OTOMETPHYECKOM OTPEIEICHIH JTNOO0 PH BU3YaIbHO-KOJIOPUMETPHUYECKOM
OTIPE/IeNICHUN — [[BETHBIM 00pa3liaM KOHTPOJILHOHN IIKAJbI.

B rpade «O6bEM mpoOB» yKazaH 00BEM MOITOTOBIEHHONW TIPOOKI, pacxomye-
MO /17151 BBIIIOJIHEHUSI OAHOTO OIIPEACIICHUSI.
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2.1. OnpepensiemMble NokasaTtenu, MeToabl U TEXHONOMMM aHanusa

B rpade «HT» npuBeneHbl CChUTKA Ha COOTBETCTBYIOIIME WIIM aHAIOTHY-
HbIe HOpMaTuBHO-TexHH4Yeckue AoKyMeHThl (HT/I), mo KOTOpbIM OCyIecTBIseTCS
orpejesieHne, 1100 Ha MpodeccroHaIbHbIe PYKOBOACTBA 0 aHanu3y. CBeaeHus 0o
aKTyanu3anuH (aeficTeun) ykazanueix HT/l mpuBeneHs! B CliCKe HOPMaTHBHBIX J10-
KYMEHTOB.

B rpade «O0bekT aHanm3a» MpuUBe/IeHBI CBEACHNUS O TPUMEHUMOCTH JIAHHOTO
METOZa JUIsl pa3JIUYHBIX TUIIOB BOJBI C COXPAaHEHHWEM CBEJICHUN O MPUMEHHMOCTH
MeTO/la, YKa3aHHBIX B cooTBeTcTBYtomeM HT/I. 3neck ke /i1 HEKOTOphIX METO0-
ByKa3aHa MX NMPUMEHUMOCTb I aHaJN3a CTOYHBIX BOJ M TIOYBEHHBIX BOJHBIX BbI-
TAKEK, a TAKIKE MOPCKOM BOJIBI.

MHuorue mnpuBenéHHbIE B TaOm. 1 MeTOABl aHalu3a SBIAIOTCS pPa3HO-
YPOBHEBBIMH, T. €. IMO3BOJISIFOT BBITIOJTHHUTH KaK TOJYKOINYECTBEHHBINH (CHTHAIb-
HBII) aHaJU3, TaK U KOJUYECTBEHHBIN aHaIN3 (XUMHUYECKUe u3Mepenus). Tak, npu
KOJIOPUMETPHUYECKOM aHaJIN3€ OKpalIeHHbIE MPOOBI, 00pa3yIoNIrecs B X0/e aHaIU-
3a, KOJIOPUMETPHUPYIOTCS BU3YaJIbHO C IPUMEHEHHEM TUIEHOUHBIX U TOMY TTOA00HBIX
HIKaJ JIM00 (POTOMETPUPYIOTCS C IPUMEHEHUEM [TOPTATUBHOTO (POTOKOJIOPHMETPA;
IIPU TUTPUMETPHYECKOM aHallM3€ JJIsi TUTPOBAHUS MOTYT MCIOIB30BATHCS TTOJIH-
MEepHBIE MTUTIETKNA MO0 CTEKIITHHBIC TpalyHpoBaHHbIC MUMeTKH (Oropetkn). [Ipu
KOJIOPUMETPUPOBAHUH C TOMOIIBI0 BU3YaJTbHO-KOJIOPUMETPHUECKON TIEHOYHOM
LIKaJIbl, @ TAK)KE MPU YNPOIEHHOM KalelbHOM TUTPOBAHUM MOJUMEPHON MUIET-
KO oTpesiesieHre HOCUT MOJyKOJIMYeCTBEHHBIN XapakTep. BolnmonHeHne onpeaene-
HUH C IPUMEHEHHEM YTIPOIIEHHBIX TEXHOJIOTHI OOJIerdaeT BBHIMOJIHEHNE aHaIn3a
HecTeIuaIucTaMu (HampuMep, B 00pa30BaTeIbHBIX YUPESKICHUSIX, 00IIeCTBEHHBI-
MU 00BbEeTMHEHUSIMHU) U CITOCOOCTBYET OOYUYCHHIO OMIEPATOPOB.

VYuuThiBas, 4To MpUBENEHHBIC B Ta0M. 1 METOIbI aHam3a B TexHomorusax 3A0
«Kpucmac+y» Halumm npuMeHeHHe B U3/IeNIUAX Pa3InHbIX TUIOB (TECT-KOMIUIEKTAaX,
MOPTaTUBHBIX Ja0OPATOPHSX, MOIYIBHBIX U3MIEIUSIX U KOMIUIEKTaX 000pY/I0BaHUS —
cM. 1. 2.4), B&XXHBIMH YCJIOBHSIMHU JUIsI OOCCIICUCHMsI KAueCTBA M DKCILTyaTal[MOH-
HOW CTAaOMIIFHOCTHU SBJSIETCS COONIOEHNE €AMHOTO IHUKJIA TIPUTOTOBICHUS M KOH-
TPOJISI PEareHTOB W TOTOBBIX aHAIMTHYECKHX PACTBOPOB, a TAK)KE MCIIONB30BaHUE
yA0OOHOW B MPUMEHEHHH ITOCY/bI, TIPUHAICKHOCTEH, CPEIICTB JOSHUPOBKU U T. II.
HaJUIeXKallero KadyecTBa. YKa3aHHOE TaKKe SIBISETCS BaXKHBIM JJISI XapaKTepPUCTH-
KM yHU(UIMPOBAHHBIX METOJOB aHAIN3a, COCTABISIONIMNX OCHOBY INMpEIaraeMbIX
3A0 «Kpucmac+» TeXHOIOTUN aHATN3a BOIIBI.
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2. XAPAKTEPUCTUKA NPUMEHAEMbIX METOAOB 1 OBOPYOOBAHUA
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2. XAPAKTEPUCTUKA NPUMEHAEMbIX METOAOB 1 OBOPYOOBAHUA

[Ipn KOMMYECTBEHHOM ONpeleNieHUH (THUTPOBaHUH, (HOTOMETPHPOBAHUH)
MIPEAYCMOTPEHO BBIIIOJIHEHNE aHATM30B C MOKa3aTesIMA TOYHOCTH, PErllaMeHTHPO-
BaHHBIMH aTTECTOBAaHHBIMHU MeTonukamu uzmepenuit 3A0 «Kpucmac+» n npyrumu
HOPMaTUBHBIMH JIOKYMEHTaMH 110 aHau3y. [Ipu 3TOM pe3ysbTar onpe/ieieHus Moy-
YaroT 110 aJITOPUTMY, IPUBEJEHHOMY B HACTOSILEM PYKOBOJCTBE, IIOOIIEPALIMOHHBIX
KapTax-MHCTPYKUMSX (IIe NpelyCMOTPEHbl) 1 HOPMAaTHBHBIX JOKyMEHTaX (B 3aBHU-
CUMOCTU OT MOIU(HKALUK) JIMOO COINIACHO METOIUKE, OIMCAHHOM B MAacHOpTe Ha
nzaenue. [Ipu cobmoneHnn Bcex M3JI0KEHHBIX TPeOOBaHMI M TPaBHJI BHITOTHEHHS
oTiepaIyii aHa U3 BHITOTHACTCS C YPOBHEM TOYHOCTH, IPHHSATOM MPU KOJITMUYECTBEH-
HOM XMMHYECKOM aHaJIH3e.

Pacu€THpIMH MeTOZaMU OLIEHMBAIOTCS! 3HAUECHUS OTIEJIBHBIX ITOKa3aresiell Ha
OCHOBE PE3YJIbTaTOB OIPEAEICHUH, BBINOJHEHHBIX 3KCHepUMEHTanbHO. K Takum
rokaszareinsiM (B Tabn. 1 He yka3aHbl) OTHOCATCS: KapOOHATHAs HKECTKOCTh (CyMMa
CO,> u HCO,"), maruuit (Mg*"), narpuii n xanuii (cymma Na® + K*), coneconep-
JKaHHe obIee, Cyxol OCTaToK. AJITOPUTMBI MOJIy4eHHUsI PacdETHBIX 3HAYE€HUH IO-
KazaTesell M3JI0KEHBI TPU IKCIIEPUMEHTAILHOM OIPEICIICHUH COOTBETCTBYIOIINX
CBSI3aHHBIX TOKa3areneil. [lepedeHs pacuéTHRIX U CBSI3aHHBIX MTOKa3aTeNei, 0003Ha-
YEeHUS U PACHOIOKEHUE METOAMKH pacuéTa MPUBEACHBI B Ta0M. 2.

Tabnuuya 2
MokasaTenu, oueHMBaeMble PacC4ETHbLIM METOAOM
N OueHvBaeMbli O6Go3HavyeHue CBsi3aHHbIN NOKa3aTternb Ne nyHkTa
n/n nokKasaTtenb MeToAa
OLEeHKHn
1 Kap6oHaTHas xécT- Z(COSZ’ +HCO, ) | KapboHarsbl, Wwéno4- 6.12
KOCTb, MMOSb/N 3KB HOCTb
2 Maruuin, mr/n Mg2+ XKécTtkocTb obuas, 6.10
Kanbumin
3 | ConecogepxaHue >A [maBHble aHMOHBI (K- 6.29
obLuee, apokap6boHat, kabpoHar,
MMOJb/1N 3KB. HUTPAT, HUTPUT, CyIb-
dhar, xnopuva)
4 | Hatpuw u 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 d)ocvcbop opraHuye- Poer doccop 06K (Posm): 6.33
CKnm 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 MPOIOKUTEIBLHOCTD MO-
TOTOBKH aHAJIM3UPYEMBIX MPOO.

Jnst peanu3anuy TEXHOIOT WA aHAJIN3a Ha OCHOBE YHU(PHUIIMPOBAHHBIX METOA0B
B cocTaBe nmpom3BonuMbIX 3A0 «Kpucmac+y» m3menuit mpeaycMOTpeHs! (B 3aBUCH-
MOCTH OT TUIIAa U HAMMEHOBAHUS M3/IEIINS) CICAYIOIINE CPEICTBA KOMILICKTALMH.

* T0oTOBBIC K NPUMEHEHHIO aHATTUTUIECKHE PEarcHThl U PacTBOPbI, HHIUKATO-
phl, OydepHbie cMecH, oM, KalCyIUpOBaHHBIE CTaHAAPTHBIC HABECKU XMMUKATOB
JUISl IPUTOTOBJICHUS PACTBOPOB MOTPEOHUTEIIEM.

» KanubpoBaHHbie CpeAcTBa JO3MPOBKH PEATeHTOB U PACTBOPOB: KOJOBI
MEpHBIE; MUIETKH I'PalyHpOBaHHbIE CTEKISIHHBIE, a TAKXKE MOJIMMEPHBIE IHUIIETKHY;
CKJISIHKH C METKaMH; [UJIMHIPHI MEpHbIE, (DIIAaKOHBI C KalleJIbHBIMH JJ03aTOPaMHU.

* KoHTposbHbIe KaIbl 00pa3loB OKPACKHU ISl BU3YaJIbHOTO KOJIOPUMETPH-
pOBaHHUs, BOJO3AIIUIIEHHBIE.

e Marepuainsl: Oymara HHIUKATOpHAs, peareHTHast, GUILTPOBATbHASL.

e Tlocyma: BOpoHKH (DHIBTPOBANBHBIC U JCIUTEIbHEIC, KOJIOBI KOHUYECKUE,
[AJIOYKU CTEKJISHHBIE, MIPOOUPKHU KOJIOPUMETPUUECKUE U IPOCThbIE, CTAKAHYUKU
(vamm) 1uis BIIApUBaHUs, (PIIAKOHBI IPOCTHIE U KalleJIbHBIC.

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

o [lpuHa/UIe)KHOCTH: JIMHEWKA, HOXHHIBI, TEPMOMETp, TpPyOKa THOKas,
LIMAaTeNb.

» Cpencrsa 3alUThL: 3aLIUTHBIC IIEPUYATKU U OUKH.

*  VKIaAKu: NOpTaTHBHBIE JJaboparopuu oOecreueHbl yIOOHBIMU Ui Iepe-
HOCKH M XpaHeHus xKEcTkuMU kopmycamu-yknankamu (HKB-1, HKB-2, HKB-12),
6o panueBbiMu yrinagkamu (HKB-P, HKB-P/M, YKB); TecT-KOMIIJIEKTHI YIIOKECHBI
B TUTACTUKOBBIE KOHTEHHEPHI TNO0 BOAOCTOWKIE KOPOOKH C JIOKEMEHTAMHU.

*  VYCTaHOBKU AJIS1 TUTPOBAHUS HA OCHOBE CTOMKM-IITATHBA (3aKpeIuIsieTcs Ha
KOPIIyCE YKJIQJIOUYHBIX KOHTCHHEPOB), 1O3UPYIOLIECTO MIPHULA U T. 1.

e JlokymeHTanus (B 3aBUCUMOCTH OT THIIA U HAUMEHOBAHUS): PYKOBOACTBO,
KapThl-MHCTPYKIUH MO OMpPEeiieMbIM IOKa3aTessiM, MacuopT, cepTH(UKATHI, 10~
KyMEHTAllMs Ha MpHUjlaracMble TIPUOOPBI OT MPOU3BOAUTEIIS, @ TAKKE JTOKYMEHTALIHS
10 COTJIACOBAHHOMY TI€PEYHIO.

MpumeyvyaHune. B unsgenuax, nocTaBnsaeMbIX COBMECTHO C HaGOpOM—yKﬂaD,KOIZ ansa (bOTO—

konopumeTpupoBaHus «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 OMHMCAHUHM COOTBETCTBYIOUIUX OMPEACIICHUN, a TAK:Ke B COMPOBO-
JIUTEIIbHOW JOKYMEHTALIMU Ha U3JETUSL.
Umerowuecsi 8 cocmaee KOMMIIEKMHbIX U30esiull xXumu4de-
CKue peazeHmMbI U Mamepuasibl Haxo0simcs 8 Kosiu4yecmeax, He
co3daroujux yepo3y 6ezonacHocmu u Xu3Hu sirodel, a makxe
OKpyXaroujel cpede rpu ycrsioeusix cobs1ro0eHus1 ycmaHO8J1eH-
HbIX npasusn 6esonacHol pabomabl U ymunusayuu.

2.2. TecT-KOMNJEKTbI ANA aHanu3a BoAbl

TecT-KOMIUIEKT — (DYHKIIMOHAIBHO LEIOCTHAs YKJIalKa BCET0 HEOOX0IUMOTOo
JUISl BBITIOJIHEHHS KOJIMUECTBEHHOTO MIIN MTOJIYKOJIMYECTBEHHOIO XUMHUYECKOTO 3KC-
npecc-aHanu3a (BoJIbl, TOUBEHHOM BBITSHKKH) Ha COAECP)KaHUE OJJHOTO MM HECKOJIb-
KX OJHOPOIHBIX MTOKa3aTelel B MOJIEBbIX, Ta0OPaTOPHBIX MIIM POU3BOJICTBEHHBIX
ycnoBusix. [IpencraBnger co0oil KOMIAKTHYIO TMOJOOPKY TOTOBBIX PACXOLYEMBIX
peareHTOB M MaTepHasioB, 00OPYJOBaHUS, MPUHAICKHOCTEH M JOKYMEHTAIIWU.
OTnuuaercsi HIOPTaTUBHOCTBIO, yI0OCTBOM M IPOCTOTON B IPUMEHEHHH.

Tecm-komnsiekmabl G711 KOHMPOJIsA 600bI A6JITFOMCS OpPU-
2UHaNbHbIMU KOMMAEKMHbIMU U30es1usiMu, npou3eoouMbiMu
3A0 «Kpucmac+» no TY 26.51.53-600-82182574-18. [JaHHbIe u3-
denusi npou3eodsimcsi Nogd 3apeaucmpupo8aHHbIM MO8aPHbLIM
3Hakom «KPUCMAC».

Tect-koMIUIeKTHI (prc. 1) MO3BOJISIOT BBHITOJIHATH XUMHUSCKHI aHAIIU3, KaK
MPABUJIO, C MCIIOJIb30BAHUEM YHU(PDHUIIMPOBAHHBIX THIIOBBIX WM MOAH(DHUIIUPOBAH-
HBIX METOJIMK HAa OCHOBE CTAHJIAPTHBIX METOMIOB (MPHUBEICHBI B Ta0J. 1), a Takke
TECT-METOJ0B. TecT-KOMITIEKTaMI MOTYT YKOMITIEKTOBBIBATHCS Pa3IMUHbIE YKIIAIKH
(cMm. 1. 2.4). IlogpoOHBIE OMHCAHWS METOJOB aHAJM3a MPHUBEICHBI B MOJpa3Ieiax,
TIOCBSIIIEHHBIX OIMPEEIIEHUI0 COOTBETCTBYIONIUX MTOKa3arese (pasmen 6).

TecT-KOMIUIEKTBI UCIIOJIb3YIOTCS TIPU SKOAHATUTUYSCKOM, CAHUTAPHOM M BO-
JTHO-XMMHUYECKOM KOHTPOJIC, BOIOTIOATOTOBKE, THIPOIOTHUSCKUX, U3bICKATEIbCKUX
U Apyrux padorax. VX mpuMeHEHHE MO3BOJIIET B MAKCUMAJIBHOM CTEIIEHU CHU3UTh
pacxospl Ha MPOBEACHUE ONEPATHBHOTO CAaHUTAPHO-XMMHUYECKOTO, SKOJIOTHYECKO-
IO W TEXHOJIIOTUYECKOTO KOHTPOJISA, OCYIIECTBIATh €ro 0e3 MpHBICUYEHUS BBICOKO-
KBaJTU(UITMPOBAHHBIX COTPYIHUKOB M JIOPOTOCTOSIIET0 000pYyIOBaHUS HETOCPeI-
CTBEHHO Kak B jabopartopuu, Tak U BHe e€ (Ha Mecre oTOopa mpo0). [Ipumenenue
TECT-KOMILICKTOB MO3BOJISICT ONTUMH3UPOBATh PEIKUMBI IKCILTYaTUPYEMOTO WHKE-
HEPHOTO 00OPYIOBaHUs, YBEIHMUNUTh CPOKH €ro 0E3peMOHTHON Pa0OThI, TOBBICUTH
Ka4eCTBO TIPOU3BOAMMON MPOTYKITMH U OKa3bIBAEMBIX YCIIYT.

26




2.2. TecT-KOMNMEKTbI ANS aHann3a Bogbl

Puc. 1. BHelHW BUA HEKOTOPbIX TECT-KOMMIEKTOB A5 aHanv3a BoAbl:
a — TeCT-KOMMMEKTbl Pa3fM4yHOro Tuna;
6 — TeCT-KOMMNJIEKTbI B COCTaBE paHLIEBOV nonesow nadopatopun mogenu HKB-P

bnaronapst 3p¢deKkTHBHOCTH M TPOCTOTE MPUMEHEHUs, 00CCIEUEHHOCTH WII-
JHOCTPUPOBAHHOW MHCTPYKIMEH, PYKOBOACTBAMU W MOCOOMSMH MHOTHE TECT-
KOMIIJIEKTHI ITUPOKO MPUMEHSIOTCS TaKke B cpepe 00pa3oBaHMs NPU BBITOJIHEHUH
Ppa3HOOOpA3HBIX MPAKTHK, JIAOOPATOPHBIX, YUCOHO-HAYIHBIX HCCIICAOBATEIHCKAX U
MPOEKTHBIX paboT. TecT-KOMIUIEKThl aBTOHOMHBI, HE TPEOYIOT HCTOYHUKOB BOJIO- U
ANEKTPOCHAOKEHUSI.

HammeHoBaHUS MTOCTABISIEMBIX TECT-KOMILIEKTOB JIJIi KOHTPOJSI TUThEBOH U
MIPUPOTHON BOJIbI IPUBE/ICHBI B Ta0II. 3.
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2. XAPAKTEPUCTUKA NPUMEHAEMOIO OBOPYJOBAHUA
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Tabnuya 3

HanmeHoBaHUA TeCT-KOMMJIEKTOB AJisi aHanu3a nUTbLeBOM 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 yrnepona cesoboaHas 6.195
7 [Byokuck yrnepoga B Boae 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 Hukenb 6.194
16 Hutpathl 6.145
17 HutpuTbl 6.149
18 O6was xéctkoctb OXK-1 (kanenbHoe TuTpoBaHue) | 6.180
19 O6wwas xEcTkocTb (06bEMHOE TUTPOBaHME) 6.183
20 OkucnsemocTb NnepMmaHraHaTHas 6.146
21 OnpepeneHne macrna n HedTeNnpPoayKTOB B BOAE 6.150
22 pH (BomopoaHbIN Noka3aTtenb) 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&HHbIn kncnopoa-briK) 6.081
28 CBuHey, 6.159
29 CepoBopgopog v cynbduabl 6.168
30 Cynbdatbl 6.142
31 deHonbl 6.163




2.2. TecT-KOMNMEKTbI ANS aHanuM3a 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 T1abn. 3 He ykasaHbl cneumanbHble TECT-KOMMMEKTbI ANs aHanm3a KoT-
nosow BoAbl. [onHbIA NepevyeHb TECT-KOMMMNEKTOB NpUBEAEH B UHAOP-
MaLMOHHOM MaTepuane (npunoxeHue 3).
Metonvka MpUMEHEHHUs TeCT-KOMIUIeKTa (METOANKA aHaIN3a) IPUBE/IcHA B I1a-
CIOPTE Ha TECT-KOMIUIEKT, HACTOSIIEM PYKOBOJACTBE, KapTaX-UHCTPYKLUIAX U APY-
TOU COMPOBOIUTEIHHON TOKYMEHTAUU (€CIU MPEAYyCMOTPEHA).

OcHOBHBIE TEXHHUYECKHE XapPaKTEPUCTUKHU TECT-KOMILJIEKTOB

* X apakTepUCTUKH METOJOB aHAIN3a CM. B TaON. 1 I COOTBETCTBYIOIIETO
MeTona (HoMep METO/Ia COOTBETCTBYET apTUKYITy U3MICITH).

* [IponomxurenbHOCTh aHau3a — OT 1 10 30 MuH.

* Cpoku romHOCTH — He MeHee 1 rona.

* TecT-KOMIUIEKTHI AJIs aHAJIKM3a BOABI IO PACXOIyeMbIM MaTepuagaM paccuu-
Ta"el 00619HO Ha 100 ananmu3os.

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

e Macca — ot 0,2 10 4,0 xT.
MpunmeyaHme. TexHU4eckne XxapakTepucTuKk NpuBeaeHbI OPUEHTUPOBOYHO.

TexHuueckHne NaHHBIC U COCTAB MOCTABISIEMBIX TECT-KOMIUICKTOB MTPUBEICHBI
B MPUJIAra€MoM K U3JEJHUSAM CONPOBOUTEIbHON JOKYMEHTALINH.

Bce TecT-KOMIIEKTHI OGCCHC‘IGHBI KOMIIJICKTaMH IIOITOJITHCHUS (3aKa3I)IBaIOTC$I
OTJIEITHHO).
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2. XAPAKTEPUCTUKA NPUMEHAEMOIO OBOPYJOBAHUA

2.3. NMopTaTuBHbIe nabopatopum aHanm3a sBoabl Tuna HKB

[MopraruBHbie naboparopun ananmu3a Bojabl Tuna HKB pasnuunbix Moseneit
(manee Takxe maboparopun) MpeaIHA3HAYCHBI 1711 KOHTPOJIS MUTHEBOU U IPUPOTHON
BOJABI 11O Ba)KHEUIIINM [10KAa3aTeJIIM KaueCcTBa. Ha6oparop1/m IIO3BOJIAIOT BBIIIOJIHATH
aHaJu3 BOJBI, OOIIass MUHEpAIN3aIKsI KOTOPO He MpeBhIacT 3 /11 (MUTheBOH U
MUHEPaJIbHON BOJIBI, BOABI BOMOEMOB X033 CTBEHHO-OBITOBOTO M KYJIBTYPHO-OBITO-
Boro Ha3HavyeHus). Jlaboparopun HKB Takke MOTyT UCTIONB30BaThCS NIPU aHAIH3E
OUHUIICHHBIX CTOYHBIX BOJI, MOPCKON U TPYHTOBOM BOJBI M TIOYBEHHBIX BBITSKEK IO
OTJICIIbHBIM ITOKA3aTEeIIsIM.

lNopmamuseHble nabopamopuu aHanu3a 800bl muna HKB sensromcs
opuzuHarbHbIMU  U30enusiMu, padpabomaHHbIMU U 1POU380OUMbIMU  UC-
krrodqumeribHo 3AO «Kpucmac+». [HaHHble u3denusi npou3eodssmcs nod
3apeaucmpuposaHHol moeapHol mapkol «KPUCMAC» (ceudemeriscmeo
Ne 404860, Ne 570418) u 3awuwieHsb nameHmom PO Ne 96342.

Jlaboparopun HKB B 3aBUCUMOCTH OT MOJEITU ¥ MOIU(PHUKAIINU UMEIOT IIUPO-
KO€ MIPUMEHEHNE BO MHOTHX 00JacTsAX, TPEOYIOMHNX MOJTyUYeHHE JaHHBIX O COCTaBe
BogbI. K TakuM 00:1acTIM MOYKHO OTHECTH aHATU3bI TIPU 9KOI02UUECKOM U NPOU3BOO0-
CMBEHHOM KOHmMpPOITle, B000N0020MO8Ke, 80000YUCTKE U KOHOUYUOHUPOBAHUL B00bL,
9KONO2UHECKUX pabomax, 6000CHADNHCEHUU U B0000MBEOEHUU, SUOPOLeONOSUYECKUX
UBBICKAHUSIX, AKEAPUYMUCTIUKE, IKCIIYAMAayuu pe3epsyapos u dacceinos ¢ 0001,
npou3soocmee OYmuIupo8anHoll 600bl, 8 0OPA30BAMETLHBIX NPAKMUKAX U NPOdec-
CUOHATILHOU NOO20MOBKe U Op.

Jlaboparopuu HKB ynoBmeTBOpSIIOT MOTPEOHOCTH IIMPOKOTO Kpyra aHa-
JUTHKOB B PA3JIMYHBIX YCIOBHUAX:

— B TOJIEBBIX (BHENA0OPATOPHBIX) YCIOBUSIX — HEMOCPEICTBEHHO Y BOJIO-
WCTOYHHKA WX B 0a30BOM J1arepe, Ha paboueM MeCTe B IIPOU3BOJICTBEHHBIX YCIOBHSX;

— B JIa0OPaTOPHBIX YCIOBUSX — B JIOMOJHEHUE K MaTepUalbHOMY OCHAIIIe-
HUIO JJAOOPaTOPUH WU TIPH €T0 OTCYTCTBHU.

B 3aBucuMocTH oT Mozen 1 MOAU(UKAIINY U3/IETHH, a TAKKE TTOKETTaHHH T0-
TpeOUTENsT COCTaB JIAOPATOPUIT MOXKET JOTIOTHITHCA TECT-KOMIUIEKTAMH JIJIsl KOH-
TPOJIsi TUTHEBOM, TPUPOJHON U CTOYHOW BOJIBI, @ TAKXKE TPHUOOpPAMHU KOHTPOJISI BOJIBI,
Takke nocrasiusieMbix 3A0 «Kpucmac+y.

bnaronaps mpocToTe 1 ynoOCTBY, a TakKe ITOJTHOTE W HAIMISTHOCTH U3JI0KEHUS
MpOIIeyp aHaIW3a B MprilaraeMoi mokymeHtamuu jadoparopun HKB ycmemrno
MIPUMEHSIOTCA B PA3IMYHBIX 00JACTAX JeATeNbHOCTH. B umcie morpeOureneit ma-
ooparopuit HKB — crnienmanicTsl mpon3BOACTBEHHBIX OTpaciieil, HAyYHbBIX OpTaHu-
3alUil 1 KOHTPOJIUPYIOUINX CIIyk0; coTpynHUKH ciayx0 MYC u Pocnorpebnanzopa
u T. 1. Jlaboparopuu MHUPOKO MPUMEHSIFOTCS B X0/l YYCOHBIX MPAKTUK B OPraHU3a-
UsIX OOIIEr0 CpeHero W JAOMONTHUTEIBHOTO, 8 TaKXKe CPEAHEr0 CIEIUalbHOIO H
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2.3. NMopTaTuBHbIe NabopaTtopumn aHanusa soabl Tuna HKB

BBICLIETO ITPOECCHOHATIBLHOTO 00pa30BaHusl, AETCKUMH U MOJIOAEKHBIMU COLIAITb-
HBIMU OpraHu3auusIMH U T. 1. OcBOoeHHE padoThl C TOPTATUBHBIMU JIAOOPATOPUSIMH
HecTenuantucTaMu TpedyeT MUHUMAIbHOW 0a30BOI TIOATOTOBKH M KPAaTKOTO Kyp-
ca o0y4eHUsl ¢ MPaKTUIECKUMHU TPEHUHTaMH M KOHTpoJieM ycBoeHus. OOydeHue u
TPEHHUHTH JOJDKHBI IIPOBOAUTECS ONBITHBIM CIEIHUAINCTOM WIH MPENOAABATEIEM.
Kpatkocpodnoe o0ydueHre criermanucToB mpuémam padoTel ¢ madoparopusimu HKB
MOXHO NpoiTH B yuedbnoMm nenrpe 3A0 «Kpucmac+» B Xole O4HON CTaKUPOBKH
WIM IUCTaHIMOHHOTO OOydYeHHsI MO THUIOBOM Mporpamme (CiayliaTeldd MOMTydaroT
cepTuUKaT 0 MPOXOKIACHUN O0YUCHHUS).

[MopraruBHbie naboparopun ananmu3a Boabl HKB mpeacraBieHs TpeMs Moie-
nsvmu — HKB-1, HKB-12 u HKB-P, kaknast u3 KOTOPEIX TTOCTaBISICTCS B pa3iIny-
HBIX MoAu(HUKauAx (Tadm. 4).

Tabnuuya 4
OcHoBHbIe cBeAeHus no nabopaTtopusam aHanu3sa BoAbl
Ne 3akasa KpaTkasi xapakTepucTuka
(apTukyn) (Mopenb, Mogudukaumsi, HaMMeHoBaHuWe, AaHHbIe)
MoneBble kKoMNnekTHbIe Nabopatopun mogenv HKB-1
3.100 HKB-1, nonesas nabopartopwus aHanusa Bogpl (2 moayns), 14 nokasatenen

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

3.110 HKB-1M, noneBas nabopatopus aHanu3a Boabl (4 moayns), 19 nokasatenew
(3.100 ¢ pononHuTensHbIMn Mogynamu: M1 «Pocdopy», TK «PK-BIMK»)

3.1101 HKB-1M®k, nonesas nabopatopus aHanusa sogbl (5 mogynen), 19
nokasatenei (3.110 ¢ Habopom-yknaakon Anst GOTOKONIOPUMETPUPOBAHNS
«3koTecT-2020K»)

MopTaTuBHbIE KOMMNIIEKTHbLIE NabopaTtopumn mopgenu HKB-12

3.120 HKB-12 (Boga nuTbeBasi u MpupogHas), HacTonbHasa nabopaTtopusa aHanuaa
Boabl, 20 nokasaTenen

3.1201 HKB-12N®k (Boga nuTbeBas 1 NpMpoaHas), HacTonbHas nabopatopusi
aHanu3a Bogbl (5 mogynen), 21 nokasartens (3.120 ¢ npubopamu: pH-meTp,
KOHOyKTOMETP, Habop-yknagka Ans goToKoNopuMeTprpoBaHnus « KOTeCT-
2020-K»)

3.121 HKB-12.1 (Boga npupogHasi 1 BOAONOArOTOBKA) HacTonbHasa nabopatopus
aHanusa Bofbl, 22 nokasaTens

3.1211 HKB-12.1M®k (Boga npupoaHas v BOAONOAroTOBKA) HACTONbHas
nabopaTopus aHanu3a Boabl (5 mogynen), 25 nokasartenen (3.121
¢ npubopamu: pH-meTp, KOHAYKTOMETP, Habop-yknaaka ans
doTokonopumeTpupoBaHus «3kotecT-2020-K»)
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2. XAPAKTEPUCTUKA NPUMEHAEMOIO OBOPYJOBAHUA

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) HAacTOmMbHasA
nabopatopusa aHanuaa Boabl (3.121.1 ¢ gononHuTenbHbiMU Mogynamu: MM/
«OcTaTouHbI akTMBHbIN xrop», TK «[Byokuck yrnepoga csobogHas», TK
«UnHky, TK «Megby, TK «Kanbuuny)

3.122

HKB-12.2 (cneunanbHasi, BOOOCHabXeHWE 1 BOLOOTBEAEHWE) HACTONbHAs
nabopaTopus aHanu3a Bofbl, 23 nokasartens

3.122.1

HKB-12.2lN®dk (BogocHabxeHne 1 BogooTBeAeHMEe) HacTonbHas naboparo-
pus aHanusa Boabl, 24 nokasartens (3.122 ¢ npubopamu: pH-mMeTp, KOHAYKTO-
MeTp, Habop-yknaaka Ans oTokonopumeTprpoBaHus «AkotecT-2020-Ky)

3.123

HKB-12.3 (cneunanbHas, BOAbl arpecCUBHbIE TPYHTOBbLIE) HACTONbHAsA
nabopatopusa aHanu3a Boabl, 14 nokasarenen

3.123.1

HKB-12.3lN®k (Boabl arpeccuBHbIe rPyHTOBLIE) HAacTonbHasA nabopatopus
aHanu3a Bofpl, 24 nokasatens (3.122 ¢ npubopamu: pH-MeTp, KOHAYKTO-
MeTp, Habop-yknagka Ans oTokonopumeTprpoBaHus «kotecT-2020-K»)

3.124

HKB-12.4 (cneumanbHas, Boga pactacoBaHHas) HacTonbHas naboparopus
aHanu3a BoAbl, 26 nokasaTternemn

3.124 1

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

PaHueBble nabopatopuu uccnegoBaHusa BogoémoB mogenu HKB-P, noneBbie

3.130 HKB-P, paHueBas nonesas nabopatopus nccnegoBaHns BOAOEMOB, C
caykom rugpobuonorudeckum CI'C, 23 nokasartens

3.130.1 HKB-P®k, paHueBasi nonesas nabopatopusi uccrieoBaHus
BOZ,0EMOB C Ca4KOM rMapobmonornyeckm n Habopom-yknagkow Ans
doTokonopumeTpupoBaHus «3kotect-2020-K», 23 nokasatens

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

3.130.2.1 | HKB-PwmTI, paHueBas nonesas nabopartopus nccnenosaHvs BOJOEMOB

Marnasi, ¢ Habopom Ans rMapobuoNornyeckmnx ncenegoBaHui u cadkom Crc

MpumevaHusna. 1. JaHHble no nabopatopuam HKB otaenbHbIX Mogenen n Mogudmkauui
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MOTyT YTOUYHSATBLCS NPpU 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

CBelieHHsST 0 XapaKTEPUCTHKAX METONIOB aHaju3a IOoKa3aTeliel, aHaIu3upye-
MBIX C PUMEHEHUEM 3Kcrpecc-nadoparopuii Tunia HKB, npusenensr B Tabm. 1 u 2.

[oneBwie saGopaTopun anagmu3a Boabl mogean HKB-1 npencrasistor co-
0o HanboJee KOMIIAKTHYIO MOJIEIh JIA00paTOPHH XUMHUYECKOTO aHATN3a BOBI, TI0-
3BOJIIONIYIO OTpenenuTh 14 u Oomnee mokaszareneii. JlaHHbIe moneBbIe Ta00paTOpun
MaKCHMAaJIbHO TTOPTATUBHBI, JIETKO NIEPEHOCUMBI M TIEPEBO3UMBI, TIPUTOIHBI JIISI TI0-
JEBBIX M CTAIMOHAPHBIX YCIOBHHA, OTHOCHUTEIBHO Hemoporu. llpumensrorcs mpu
AKOJIOTMYECKUX U THIPOJIOTHIECKHX pab0Tax, BOJOMOATOTOBKE (BOIOOUUCTKE U KOH-
JTUIIMOHUPOBAHUM), TPOU3BOJICTBEHHOM KOHTPOJIE, aKBAPUYMHUCTHUKE, IKCILTyaTallul
pe3epByapoB U 0AacCEiHOB C BO/IOH, B 00pa30BaTe/IbHbBIX NPAKTHKaX U Mpodeccro-
HAJILHOW MOJTOTOBKE U T. 1. VX mprMeHeHne Hanboee pannoHaILHO B cdepe 00-
pa3oBaHus, OOIIECTBEHHOTO YKOJIOTHYECKOTO KOHTPOJIS, aHAIN3a C OTPAaHUICHHBIMU
pecypcamu. Monens HKB-1 npenycMarpuBaer MonuuKaIyro ¢ JOMOTHEHUEM TECT-
KOMIUTIEKTaMU JJIsl pacIIUpEHUs TIEpeyuHs MoKa3aTeliel, a Takke Hab0opOM-yKIIaIKoH
Ui hoToKoIIOpUMETpUpPOBaHUs TTPo0. OO BT TIOJIEBOH JIAOOPATOPUN MOZICITH
HKB-1 npusenéx Ha puc. 2.

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

HacrosbHble 1adopaTopun anaausza Boabl moaean HKB-12 npeacrasmusitor
co0oii npodeccruoHaIbHbIC JIA0OPATOPUU aHAIM3A ITUTHEBOM, TPUPOAHOM U TEXHOJIO-
TUYECKUX BOI JIJIS ITAPOKOTO CIIEKTPa aHAINTHIECKUX 3amad. JlJaboparopun HKB-12
AMEIOT IUPOKOe MPUMEHEHNE BO MHOTUX O0JACTSX, HYKIAIONUXCS B TIOITYYCHUH
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JaHHBIX O cocTaBe BOoIbl. K TakuM 001aCTAM MOXKHO OTHECTH aHAJIU3bI IPH KOJIOT U~
YECKOM M TUAPOIOTHYECKOM MOHUTOPHHIE; SKCIUTyaTallii CHCTEM BOAOIIOATOTOBKH,
BOJIOOYHCTKH, BOJOCHAOKEHHSI, BOTOOTBEACHHS M KOHJUIIMOHUPOBAHHS BOJIBI; ITPO-
W3BOJICTBEHHOM KOHTPOJIE CTOYHBIX BOJ; THJIPOTCONIOTMYECKIX M3BICKAHUSIX, OIICH-
K€ arpecCHBHOCTH I'DYHTOBBIX BOJ U Pa3BEKE BOIOHUCTOYHMUKOB; aKBAPHMYMHCTHKE,
AKCIUTyaTalluy pe3epByapoB M 0ACCEHHOB C BOAOH; MPOU3BOCTBE OYTHIIMPOBAHHOMN
BOJbI, @ TAKXKE B 00pa30BaTeJIbHBIX MPAKTUKAX U NPO(ECCHOHATIBHON MOATOTOBKE
u T. 1. HKB-12 Taxke mo3BOMNSIOT BBIIOIHATH aHAIU3 MOYBEHHBIX BBITSIKEK, OUH-
HICHHBIX CTOYHBIX BOJ] 1 MOPCKOH BOJIBI 1O OTACIBHBIM ITOKa3aTeIIsIM.

Braronapst yHuBepcanbHOM yKiIajKe THIa KeHCc-00KC yJJ00Ha MPU UCIIOIbh30Ba-
HUM B HACTOJILHOM BapHaHTE B YCJIOBUSIX MaJI0 OCHAILEHHBIX JJa0OPaTOpUil, a TaKkxKe
B YCJIOBHSIX KCIIEANLOHHOTO JIarepsi.

Vknazka sIBIsIeTCsl CTOMKON K TPaHCIIOPTUPOBAHMIO JIIOOBIM CIIOCOOOM U YCTOM-
YHMBOW MPH pa3MEIIEHUH Ha paboueM MecTe Oreparopa, Mo3BOJISIET ONPENeIIsTh B 3a-
BUCHMOCTH OT MoauGukanuu ot 14 10 30 u Oosee mokaszarenel Mpy aHaIU3e BOMBI.
JlanHast Mozienb UMeeT MOAU(MUKAIIMN C JOMOJIHEHHEM MPUOOpaMH KOHTPOJIS BOIBI
(xoHIyKTOMETpOM, pH-METpOM), a Takke TECT-KOMILIEKTaMH W HaOOpOM-YKIIa KO
st porokonopumMeTprpoBanus npod «korect-2020-K» (cm. Tabm. 4).

bnaronaps ynuBepcanbHoil HacTonpHoW ykmaake HKB-12 ynobna npu uc-
0JIL30BaHUH B HACTOJILHOM Bapuante. O0mmit Bua nadboparopun moaenu HKB-12
B YKJIQJIKe «KeHC-00KC» MPUBEIEH Ha puC. 3.

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

[Ipocrora u ymoOCTBO pabOTHI, 00ECIEUEHHOCTh TOTOBBIMU K MPUMEHEHUIO
peareHTramu, COOTBETCTBUE UCIIOJIb3yEMbIX METOJIOB aHaiu3a aerctyrommm HT,
MOJTHOTA ¥ HADNSITHOCTH M3JIOKEHHS MPOIICYp aHAIM3a B OKCIUTyaTallMOHHOU JI0-
KyMEHTAITUH 1Mo3BoH Jtabopartopun HKB-12 naliTi mmmpokoe mpuMeHeHne B pas3-
JUYHBIX 00JIACTSIX MPOPECCHOHATPHON 1 y9eOHOH paOdOTHI.
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Panuessble moJieBbie Jiaboparopuu ucciienosanusi Boroémos mogenn HKB-P
MIPEACTABISIOT cOO0W yHHBEpCaIbHBIE TIOJIEBbIE Ja0opaTopur. OHU SBISIOTCS YHU-
KaJIbHbIMU U3JACIIUSAMU, KOTOPBIC C MOJIHBIM OCHOBAHUEM MOXHO CHHUTATb MHOI'O-
(yHKIMOHATBHBIMU UCCcieoBaTelIbckiMu Komruiekcamu. HKB-P B pasHbix monu-
(buKanuIX MO3BOJIAIOT BHINOJIHITE Pa3HOOOpa3HbIe UCCIIEAOBAHNUS [IPU KOMIUIEKCHOM
AKOJIOTUYECKOH, OMOIOT0-IKOIOTUIECKON THAPOIOTHUECKON U BU3yaJhbHON OIEHKE
COCTOSIHUS BOAOEMOB IIOCPECTBOM ONPEAEICHUS THAPOXUMUYECKUX, [TOUBEHHO-XHU-
MHYECKUX U THAPOOHOIOrMYECKHX TIOKa3aTesei. YI00HbI pu MpogecCHOHAEHOM 1
yueOHOM MMPUMEHEHHH B TTOJIEBBIX CCIICIOBAHUX U B 0a30BOM Jiarepe. Moy bHbIH
xapakTep HanoiHeHus 6ojpmoro panna HKB-P (00bém nHe menee 100 1) mo3Boss-
€T TOJIb30BaThCsl BXOMANUMHU B cocTaB Jraboparopun HKB-P TecT-komrmiexkramu
1 000pYIOBaHUEM JUTSI THAPOOHOIIOTUIECKOM OIEHKH, /IS aHaim3a 1o 24 u Oonee

a

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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MoKa3aTesel, a TaKKe BBINOJIHATH WCCIEIOBAHMS 1O APYTMM HAlpaBiICHUSIM (UTO
HEMaJIOBa)KHO) pa3HbIMU onepartopamu. CozepskaT creluanbHble PyKOBOJACTBA 10
NPUMEHEHHIO M3/ICNUS MPU MUCCIICIOBAHMAX 110 BCEM HAIPABICHUSM'®, a TakkKe Ha-
crosiiee pykoBoncTBo. [IpexycMoTpensl Moau(UKAIUK C IOTMOITHUTEIBHBIM 000DY-
JOBaHWEM — TECT-KOMILIEKTaMH, THAPOOHOJIOTUIECKON CEThI0, HAOOPOM-YKIIaKOM
U1l (HOTOKOIOPUMETPUPOBAHUS P00, a TAKKE B COKPAILEHHOM BUJE C YKIAIKOH B
Manompaxiie (Tadi. 4).

Brimyckaemble Momudukanuu Ha ocHoBe Majoro panHua HKB-Pm (06bém
60 71)c yMEHBIIIEHHBIM KOJIWYECTBOM TE€CT-KOMIUIEKTOB JIJIsl OCHAIIIEHUS TTpeuMyIiie-
CTBEHHO XMMHUYECKOTO aHajn3a npo0 Bojpsl. biarogaps KOMIaKTHOCTH M MEHBIIEMY
BecyHKB-Pm npuMensieTcst a1t yaeOHBIX HCCISIOBAaHIH B IETCKUX KOJJICKTHBAX.

OO0muii BUI paHIEBBIX MONEeBHIX 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 HOPMATUBHBIMHU JOKYMEHTaMH H MPodeccnoHaIbHBIMU
PYKOBOICTBAMH I10 aHAJIU3Y BOIBI.

Hcnonpzyembie MeToabl (cM. Tal. 1 1 4): THTpUMETpUYECKUNA, BU3yaJlbHO-KO-
JIOPUMETPUYECKUH, (OTOMETPUUECKHN, KOHIYKTOMETPUUECKUH, MTOTEHIIMOMETPU-
YECKHUM, OPraHOJENTUYECKUN, PACUETHBIN. XapaKTePUCTUKU MTOUYBEHHBIX BBITSKEK
OTIpeNIEIISAIOTCS MyTEM MX aHaJIN3a ¢ IOMOIIBIO0 METOJIOB, UCTIOIb3YEMBIX JUIs aHAJHU-
32 COOTBETCTBYIOIIMX KOMIIOHEHTOB B BOJIE.

PacuéTHEIMM METOIAMH C HCIIOIB30BaHUEM PE3YIBTAaTOB AHATH30B, TIOTy4YEHHBIX
SKCTIEPUMEHTAITFHO (CM. Tall. 2), ompenenstoTcs: KapOoHaTHas KECTKOCTh (CyMMa
nonos CO,> u HCO,"), maramit (Mg*"), narpuii u kamuii (Na* + K*), cyxoit ocrarok,
o0111ast MUHEpaIU3anus 1 JIp.

TouHoCTHL aHAMM3a, BBINOIHAEMOIO C IPUMEHEHHEM BXOASAIIUX B COCTaB Jia-
ooparopuiit HKB Meromnk, comocTtaBuMa ¢ TOYHOCTBIO aHAJOTHIHBIX jJaboparop-
HBIX METOJUK BBITTOJIHEHUS U3MEPEHHI.

TurpumMeTpruueckne MEeToAbl aHajIKu3a, Peaau30BaHHbIE C UCIOIb30BAaHUEM I1O-
JMMEPHBIX MUIETOK JIMOO CTEKISHHBIX I'PaJydpOBAHHBIX MHUIETOK, 00ECIICUYMBAIOT
JIOCTAaTOYHYI0 YyBCTBHTEIILHOCTD aHanu3a. [Ipu KoJopuMeTpudeckoM aHaau3e OKpa-
HIEHHBIE TIPOOBI, 00pa3yIoLIHecs B XOJIE aHAIN3a, KOJIOPHUMETPHPYIOTCSI BU3YalIbHO C
MIPUMEHEHNEM IUIEHOUHBIX IKaJ TH00 (POTOMETPUPYIOTCS C MPUMEHEHHEM TTOPTATHB-
HOTO (DOTOKOJIOPHMETPA (BXOIUT B COCTaB HEKOTOPHIX MOTU(PHKALIN, CM. Ta0Il. 4).

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

13 Mccnenosanmne skonorMyeckoro CocTosHUS BOAHLIX 06BEKTOB: PyKOBOACTBO MO Npu-
MeHeHuIo paHueBon noneson nabopatopumn HKB-P / nog pea. kaHa. xum. Hayk A.l. MypaBbé-
Ba. 4-e uag. Cl6.: Kpucmac+, 2024. 288 c.

36
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KOHTPOJIbHBIMU I[IBETOBBIMHU IIIKaJaMHU, TAK)Ke MOPTATHBHOTO YHUBEPCAIBHOTO (ho-
TOKOITIOpuMeTpa «IKoTecT-2020» (BXOAHUT B COCTaB psaa MOTU(PHUKAIIMN B HAOOpe-
YKITJIKe 7151 (POTOKOJIOPUMETPUPOBAHHUSI, CM. TaOll. 4).

[Tpu u3pacxoq0BaHUU PEAreHTOB M MaTepHaioB JMOO 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 naHHbIe MOPTaTUBHBIX Jlaboparopuit HKB:

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

* MPOAOJDKUTENFHOCTD aHAIIN3Aa 10 KAXKIOMY ITOKazaTelto — He Oonee 20 MuH;

* pecypc naboparopuit HKB Bcex monerneit cocrasisier He menee 100 ompe-
JeJICHUH 10 Ka)XIOMy TOKa3aTelro, 3a UCKIIIOUCHUEM OINpPENeICHUsI MyTHOCTH H
po3padHocTH (0e3 OTpaHUYCHHUN );

* CpOK cCIIy:KOBI JTaboparopuii cocTaBiseT 2 Toaa HpH COOIIONEHWUU CPO-
KOB T'OAHOCTH HMCIIOJIB3YEMBIX I'OTOBBIX aHAJIUTUUYCCKUX PCAarcHTOB U PaCTBOPOB,
YCJ'IOBI/II\/'I IMPUTOTOBJICHUA U XPAaHCHUSA BOCIIOJIHACMBIX HOTpe6I/ITCHCM pacTBOPOB
13 TOTOBBIX KOMIIOHEHTOB, a TAK)Ke UCITOJIb30BAHMS KOMIUIEKTOB ITOTIOJHEHUS;

* rabapuTHBIE pa3Mephl SIIHKA YHHBEPCATBHOW YKIAaIKuH — He Oojee
75 x 60 x 26 cM, macca (OpyTTO) — HE Oosee 25 KrT;

® IJI 3aMCHBI U3PACXOAO0BAHHBIX XUMHWYCCKHUX PEArcHTOB U paCTBOPOB M3 CO-
cTaBa J1abopaTOpPUU MOCTABISETCS KOMIUICKT MOTIONHEHUs B pacuére Ha 100 aHa-
JU30B TI0 KAYKJJOMY OIIpEIeieMOMY KOMITOHEHTY. KOMITJIEKT TIOITOTHEHUS YI0KEH
OTIENBHO OT JabopaTopuu U B €€ COCTaB HE BXOAUT (ITOCTABISCTCS MPHU 3aKa3e).
Macca KoMIIJIeKTa MONOJIHEHUsT — He 0ojee 5 KI.

[TonpoOuee nundopmarus o madoparopusix HKB Bcex moneneii npuBenena B co-
IPOBOINTENBHOM TOKYMEHTALNH, TIPUJIaraeMoN K MOCTABIIEMbIM U3/ICIUSIM, a TaK-
K€ B COOTBETCTBYIOIIMX MH()OPMAIMOHHBIX MaTepuanax (MpuiiokeHne 3), KOTopble
JOCTYIHBI B cCeTH MHTEPHET U MOTYT NPEIOCTaBISATHCS 110 3aIPOcCy.
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2.4. [Ipyrue noptaTuBHble naboparopuu
M MoAaynbHble n3penus

Hwxe npuBenena obmmas mabGopMmanmst o mpom3BoauMbix 3A0 «Kpucmac+» mMo-
JYJABHBIX M3IETHAX M HEKOTOPHIX JPYTHX MOPTATHBHBIX JIA00PATOPHUSIX, TPUMEHEHHUE
KOTOPBIX MPE/TIONaracT BBIMOIHCHHE aHAIN3a TIUTHEBOM, MPUPOJHON U IPYTON BOJIBI
YHUPUIMPOBAHHBIME MeTOZamu (Ta0u. 1). braromapst HAMTUYUIO B COCTABE U3/ICITHIA MJT-
JFOCTPUPOBAHHBIX PYKOBOJCTB M METOIMUYECKHX TOCOOMIT ¢ OMCaHUeM HopsiKa pado-
ThI, a TAK)KC aKTyaJIbHOCTU BOIIPOCOB 6BICTpOFO XUMHYCCKOI0 aHajin3a BOJAbI IPU MU~
HUMAJIbHOM TIOJITOTOBKE JIAHHAS! TIPOYKIIMS YCIICIITHO KCTIONb3yeTcsl Kak B mpodeccu-
OHAJTLHOM JIEATEIILHOCTH, TAK M B CUCTEME 00pa30BaHusl, PH PA3HOOOPa3HBIX MPAKTH-
Kax, y4eOHO-HCCIIEIOBATEIBCKIX U MPOCKTHBIX pab0TaX IMIKOJbHHUKAMH U CTYJCHTAMH.

[TonpoOHee 0 MOAYIIBHBIX M3ICIUSX U IOPTATHBHBIX J1a00OPAaTOPUSX MPOM3BOJ-
ctBa 3A0 «Kpucmac+» cMm. uHpopMmarnio Ha pecypcax http://www.christmas-plus.ru/
u https://shop.christmas-plus.ru/ u B nprsioxennu 3. HekoTopble MOIYITEHBIC H3/ICIHUS 1
MOPTATUBHBIC JIA00PATOPUH TIPUBEICHBI HA PUC. 5.

MHorodyHKLUMOHanbHasa naboparopus «51 akonor»

MuorodyHkunoHagbpHas tadoparopust «5 sxonor» (puc. 5, a) npeaHasHaue-
Ha JUTs1 y4eOHBIX DKOJIOTHUECKUX UCCIEIOBAHUN TI0 OTICHKE TMTOKa3aTeNiei COCTOSHUS
OKpYXalomel cpenbl (XUMHYECKUX, (HU3UKO-XUMHUECKUX, OMOTHYECCKUX, paana-
[IMOHHBIX ), TOOPOKAYECTBEHHOCTH M 0€30MaCHOCTH MPOAYKTOB MATaHUSA. PaboThI ¢
MPUMEHEHUEM JTaHHOTO KOMIUIEKTHOTO OOOPYIOBaHUS MOTYT BBITIONHSTHCS KakK B
na00paTOPHBIX (CTAIIMOHAPHBIX ), TAK U B IOJIEBBIX YCIOBHSX.

[MocraBnsemoe u3nenue mpeacraBiseT co0oli MHOTO(YHKIMOHANBHBIA MO-
IlyanbeI KOMIIJIICKC, HOSBOJ’IHIOHII/Iﬁ pcann30BaTh CTaHAAPTHBIC, aBTOPCKHUE U OKC-
TIepUMEHTAIBHBIC TIPOTPAMMEI TT0 pa3HOOOpa3HON y4eOHO-HAyIHON W TIPOCKTHOMH
TeMaTHKe, HAIPaBICHHOW Ha M3y4eHHE OKPYXKAIOIIeH cpenbl, 0e30MaCHOCTH JKU3-
HEJIeATEIIPHOCTH, 0€30MTACHOCTH TMPOYKTOB IMUTAHUS, OXPAHBI U 3aIIUTHI OKPYKaro-
el cpelibl, IPUPOAOIONb30BaHMS U T. II.

I'uppoxumuueckas oleHKa IoKa3arenell KayecTBa BOAbI IPOBOAMUTCS C MIPpUMe-
HEHHEM TECT-KOMILJICKTOB U TeCT-cucTeM (24 mokasareiis). Ykiajaka chopMupoBaHa
0 MOAYJIFHOMY TIpHHITUTTY. BXoasmue B cocta maboparopun « 51 axomor» cpeacTsa
XUMHYECKOTO, (PU3UKO-XUMHUIECKOTO U PaJHalliOHHOTO KOHTPOJIS, JOTIONHSS APYT
JIpyTa, 00eCIeYnBAIOT Ka4eCTBEHHOE pacIIipeHne (QyHKIIMOHATBHBIX H HCCIIEI0Ba-
TEJILCKUX BO3MOXKHOCTEH, a y4yeOHO-MeToaudecKkue mocodust 3pekTuBHO comei-
CTBYIOT MOBBIIICHWIO Ka4€CTBA IMMOATOTOBKHU o6yan01uch;1.
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‘PYKOBOACTES
(3

aaness S0l

PYKOBOJICTBO Crm——— {
10 AHATHGY BORH Snanoruieeh

aKTHYH

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

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

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

Yknaaka-nabopaTopusi NONeBoro XuMM4ecKoro KOHTpons kadectsa Boabl (YKB)

VYknajika-naboparopusi TOJIEBOI0 XUMHYECKOTO KOHTPOJISI KavyecTBa BOIbI
(YKB) (puc. 5, 6) sBnsieTcss MHOTO(QYHKIITHOHATBHBIM MIEPEHOCHBIM aHATUTHYCCKUM
KOMIUIEKCOM, C(HOPMUPOBAaHHBIM O] 3ajadH IOJIEBOTO XUMHUECKOTO KOHTPOJIS
Bombl. [l0o3BOMNSET permars 3amauu pa3BelkKi BOIOMCTOYHMKOB, KOHTPOJISI KadecTBa
WCXOJTHOW ¥ OYHUIIEHHOW BOJBI NIPU IKCILTyaTaIlid BOMCKOBBIX CPENICTB OYUCTKU U
OTIPECHEHWsI BOJIBI, KOHTPOJIsI KAYeCTBa BOJIBI ITPH BOJIOCHAOKEHUH H T. TI.

[IpenycMaTprBaeT WCHONB30BaHUE B Ka4eCTBE CPEJCTB 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-
JIENASI MOTYT BKITIOYAThCS CPENICTBA OOHAPYKEHUS CIEIIHATbHBIX MPOIYKTOB.

MopTaTtuBHas nabopatopusi «OCTaTOUHbIN aKTUBHbINA XJIOpP»

[TopraruBHas mabopatopust «OCTaTOYHBIN aKTHBHBIN XJTOp» (PHC. 5, 8) IpeaHa-
3HAYEHa JUI51 SKCIIPECC-ONPEAEITICHHS COIeP KaHHs OCTAaTOYHOTO aKTUBHOTO XJIOpa B IH-
THEBOM M PUPOAHON BoAax 0e3 pazdasienus mpoosl B coorBercTBrr ¢ [OCT 18190.

JlaGoparopus nmo3BossieT 3G(HEKTHBHO OCYIIECTBISTH IKCIPECC-KOHTPOIIb CO-
Jiep KaHusi CBOOOIHOTO, CBSI3aHHOTO M CYMMAapHOTO OCTaTOYHOTO (AaKTHBHOTO) XJIopa
B IMUTHEBBIX, IPUPOJIHBIX H OUYUIIIEHHBIX BOJIAX TPEMSI TATPUMETPUICSCKHUMHU METO/[a-
mu, npexycmoTrpenasivu ['OCT 18190.

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

[TopratuBnas nadoparopust «Docop» (puc. 5, ¢) npeaHa3HaYeHa AT Ompe-
nenenus B Bozae hocdopa B pazHeix dpopmax: oprodocdaroB (CyMMapHO KOHIIECH-
Tpawuu annonos PO, HPO,*, H,PO,, a takxe cBoboanoit H,PO,), runponusyro-
mmxcst monugocdaroB u 23¢upoB GochopHOIl KHCIOTHI, opraHudeckux (ocdaros
(cioxHBIX 3GupoB HochHOpPHON KHCIOTHI), a Takxke obiero ¢pocdopa. [Ipumenuma
IUIsl aHaJIu3a [UThEBOM BOIbI, & TAKXKE NMPUPOAHBIX M OYMILICHHBIX CTOYHBIX BOJ B
I10JIEBBIX, TAOOPATOPHBIX U MIPOU3BOJCTBEHHBIX YCIOBHIX.

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

Munu-3kcnpecc-nadoparopust «Iluénka-Y/xum» (puc. 5, 0) IpeAcTaBIsSeT co-
0011 yueOHO-MeTOANYEeCKUI KOMIUIEKT U MpeJHa3HaueHa ISl IPOBEACHHS SKOJIOTH-
YECKOTo MPaKTUKyMa M Y4eOHO-HCCIIEN0BATEILCKUX PaldoT, CBSI3aHHBIX C TEpPBUY-
HBIM HCCIIeJOBaHHEM 00BEKTOB OKpY Karolel cpenbl (BO3IyXa, BOJbI, TIOUBI, MTPO-
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AYKTOB HI/ITaHI/ISI). ITo3BossieT MMPOBOAUTD 3aHATHUA XHMHKO-IKOJIOTHUECKOU HarpaB-
JICHHOCTHU CPCAHETO U MOBBIIMICHHOI'O YPOBHS CJIIOKHOCTHU. HMmeronuecs B coctaBe
nu3aeivsa pearcHThl 1 paCTBOPLI ITO3BOJIAIOT BBIIIOJIHUTL aHAJIM3 BOABI 110 OCHOBHBIM
KOMIIOHEHTaM MUHEPAJILHOI'O COCTAaBa, OMOTECHHBIM dJIEMEHTAM.

KomnnekT KOHTponbLHOro o6opyaoBaHus
«Be3onacHoOCTb XU3HeAeATeNbHOCTU U 3konorus» (BXJ3)

Komrutekt KoHTpOIBHOTO 000pynoBanus «be30macHOCTh JKU3HEACSITEITEHOCTH
u sxororus» (BXXD) nmpennasHadeH nis ONEHKHW M MPAKTHYECKOTO M3YYEHUS DKO-
JIOTHYECKHUX (aKTOPOB OIMACHOCTH TEXHOTEHHOTO M €CTECTBEHHOTO IPOUCXOXK]IC-
HUS TIPU MIPOBEJICHUH JTA00PATOPHBIX pa0OT B YUPEIKICHHUSIX CPEJHETO M BBHICIIETO
po()eCCUOHABLHOTO 00pa30BaHUs B pPaMKaX JKOJOTHYECKOW OOIICHHKCHEPHOH,
MOJIMTEXHUYECKON U CIIeUalbHOM MOArOTOBKHU. [103BOJIAET BBIMOIHATH 3KCIIPECC-
KOHTPOJIb aBaPUIHO XUMHUYECKH oracHbIX BeniecTB (AXOB) n onieHky hr3nyaecknx
BO3/ICUCTBYIONMX (DAKTOPOB KaK MPH HETIOCPEICTBEHHOM IMPUMEHEHHH, TaK U B CO-
CTaBe CIIEeIUATBHBIX JJA00PATOPHBIX YCTAHOBOK U CTEHJIOB.

[IpenycmaTpuBaeT B uuclie APYTrUX HAMPaBICHUM OIEHKU IOKa3aTeleld HKO-
JIOTUYECKOM CUTYallMu aHAJIU3 TUThEBON U MPUPOIHON BOJIbI YHU(DUITUPOBAHHBIMHU
METOJIaMU C OIpenesicHueM 17 TokazaTenell ¢ MPUMEHEHHEM TECT-KOMILJIEKTOB U
TECT-CHCTEM.

CdhopmupoBaH 10 MOIYIBHOMY MPUHIIUITY U BBITYCKAETCS B YETHIPEX MoAu(HU-
karusax (BXKD-1 — BXKD-4) B 3aBUCHMOCTH OT COIVIACOBAaHHOTO 00BEMA ITOCTaBKH.
JlaHHBIN KOMIUIEKT 000pPY/IOBaHUS TPUMEHSIETCS ITPH TIOATOTOBKE IUTUIOMHUPOBAHHBIX
CIEIUAINCTOB CPEJHEr0 M BBICHIETO MPO(ECCHOHATLHOTO 00pa30BaHuUs: UHKEHEp-
HO-TEXHUYECKOT0, TEXHOJOTMYESCKOTO MEPCOHANA, HAYYHBIX CICIUAINCTOB, OaKaiaB-
OB, MarUCTPOB €CTECTBCHHOHAYYHBIX U IMEAATOTHUSCKHUX CIICNATBHOCTEH B paMKax
nporpamm 1o bBXK, oxpane Tpyna, MHXEHEPHOU 3allUTE OKPYKAIOLIEH Cpenbl U T. II.
Hmeer B cocTaBe METOAMUYECKUE TTOCOOMS, TPAKTUKYM, TPAKTHUECKUE PYKOBOICTBA.

TunoBoun KoMnnekT obopyaoBaHuA ans naéoparopuun
«DKONMOrnYecKum nNpakTUKym»

JlaHHBI TUIIOBOM KOMIUIEKT OOOpYIOBaHMs MpPEAHA3HAYEH AJISI IPOBEICHUS
y4eOHO-UCCIeIOBATENCKUX Pa0d0T U MPAaKTHKYMOB JKOJIOTHUECKOH HampaBiIeHHO-
CTH IO TEMATHKE SKOJOTMIECKOH OLIEHKH COCTOSIHUS OKPYKAIOIICH cpe/bl B 00IIeM
cpenHeM 00pa3oBaHUU (XUMUS, DKOJOTHS, OUONOTHS, (HaKyIbTaTHUBBI, MPOPHIIH-
HBIC KypPCHI), B cpeaHeM TMpo(eCcCHOHATEHOM W TOTIOJHUTEIIFHOM 0Opa30BaHUM.
braromapst pa3HOCTOpOHHEW HaNpaBICHHOCTH MCCIIENOBATEIhCKUX PabOT W HACHI-
LICHHOCTH pa3HOOOpa3HbIM 000PYIOBAaHHEM CO3/1aET MAKCUMAJIbHBIE BO3MOKHOCTH
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JUTSL BOBJICUEHHsI O0y4aeMbIX B Pa3HOOOpPa3HbIE BUIBI JCSITEIHLHOCTH, Peau3alluu
METOIMK O0yUeHHS MO aKTyaJIbHOH SKOJIOTUYECKOW TeMaTHKe.

[IpenycmatpuBaeT MpoBeACHUE IEMOHCTPALMOHHBIX OIBITOB W Jaboparop-
HBIX (PPOHTATBHBIX PabOT (YUCHUUECKUX DKCIIEPUMEHTOB) 110 HCCIICIOBAHUIO BOJIBI,
BO3/IyXa, ITOYBHI, MTPOAYKTOB MUTAHMSA, TIOKa3aTeNel 3A0pOBbs B YCIOBHAX KIlacca,
y4eOHOH JTabopaTopuH, B MOJIEBHIX YCIOBHAX.

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

CdhopmupoBaH 1o MOAYJIBHOMY IpPUHIMILY. B cocTaBe o0OpymoBaHus: Kiacc-
KOMITIEKT ISl JTAOOPaTOPHBIX paboT «Dkoyorus, xumus, owomorwms» (IXb); xom-
IUIEKT-TIPakTHKyM sKonormdecknii KIID (Bimodaer 11 TecT-KOMIIIEKTOB U HabOp
TECT-CHCTEM); MaJiasi paHIIeBast YKJIaJIKa JUIS ITOJIEBBIX BBIE30B (I10]1 3aII0JTHEHHE TECT-
KOMIUICKTaMH ) © MUHU-OHOTOTEKa yueOHO-METOIMIECKUX TOCOOUH U PYKOBOJICTB TI0
OLICHKE KOJIOTUUECKOTO COCTOSTHHSI BOJIBI, BO3/LyXa, TIOUBBI, TIPOLYKTOB MTUTAHHSI.

TunoBoun KOMNEeKT o6opyaoBaHUA Ans naéoparopumn
«JKonorusi n oxpaHa OKpy>KalLLen cpeabi»

TumnoBoi KOMILIEKT 00OpYyAOBaHUs sl Jlaboparopun «DKOJIOTUS M OXpaHa
OKpPY KaIoIIel Cpebly MpeaHa3HauCH I TPOBEICHUSI TPAKTUIECKUX paboT B paM-
Kax TporpamMm Ipo¢eCcCHOHATBHOTO 00y9eHHUS ¢ OTPaKEHHUEM BOTIPOCOB ITPOMBIIII-
JIEHHOW DKOJIOTHH, KOJIOTUYECKOTO MOHUTOPUHTA, TIPUPOAOIIOIB30BAHUS, TEXHHKH
U TEXHOJIOTHUH 3alUThl OKPYKAIOIIEH Cpeibl, 0€30MaCHOCTH KU3HEICATEIIEHOCTH
B CHCTEME CPEJHEro M BhICIIEro NpodeccroHanbHOro odpazosanus. [lo3Bomsier
IMPAKTUYCCKU U3YYaTh SKOJOTHUYCCKUC ITPUPOAHBIC U TCXHOTCHHBIC q)aKTopr, rnapa-
METpPBI pabOTHl BOIOOYHUCTHOTO 000PYIOBAHHUS, CHCTEM BOTOCHAOKEHUS U AP.

[To3BomsieT yyammmcst i CTyIeHTaM PHOOPETaTh YMEHHS U HABBIKH CaMOCTO-
ATEIHHON PabOThI, IPOBEIECHUS YKOIOTHUECKHUX IKCIIEPTH3, 00ECIIEUeHUS IKOIOTH-
YeCcKol 0€30MacHOCTH B OBITOBBIX M MMPOU3BOJICTBEHHBIX YCIOBHUSX.

CdhopmupoBan 1o MoayabHOMY NpHUHIMITY. BritodaeT g0 6 J1aboparopHbIX
YCTaHOBOK (B 3aBUCHMMOCTH OT MOAM(HKAIINK) CO CPEJACTBAMHU IKCIIPECC-KOHTPO-
JIS1 — TECT-KOMIUIEKTAMHU U TeCT-CHUCTeMaMH (6 TmoKas3areseit py aHaanu3e BOJBI).

Komnnekr-npakTtukym akonornveckun Krnd

Kommutekt-mipaktukym sxonmorndeckuii KIID mpennazHaden s mpoBeneHUs
y4eOHO-MCCIICOBATEILCKUX PadOT MO TEeMAaTHKE JKOJOTHYECKOW OIEHKH COCTOSI-
HUSI OKpYXKaroleld cpensl B o0ImeM cpeqHeM o0pa3oBaHUU (TIPOPUIBHBIE KYpCHI,
(hakynbTaTHBBI, XUMHUSI, KOJIOTHUS, OMOJIOTHS) a TaKke NMPo(ecCHOHAIEHOM H J0-
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MIOJIHUTEIILHOM 00pa3oBaHUU. B yuciie Apyrux U3MEepUTEIbHBIX CPEACTB CONEPIKUT
11 TecT-KOMIUIEKTOB U HAO0Op TecT-cucteM. [103BoJIsIeT IPOBECTH OLIEHKY 3KOJIOTH-
YECKOT'O COCTOSTHUSI BOJHBIX OOBEKTOB U IMOKA3aTelIeH KauecTBa BOJBI YHUPHUIIUPO-
BaHHBIMHU MeToaMu 110 20 nokaszaressiM. CHopMUpPOBaH 110 MOIYIbHOMY IPUHIIMITY.

Ha6op xumuyeckux cpeacTB AnsA oLeHKU KavyecTBa Boabl «HXC-Boga»

Habop xumudeckux cpeacTs JUist OLeHKH KauecTBa Bonbl « HXC-Bomay» mpenHa-
3HaYEH JIs SKCIPeCcc-aHaIn3a OCHOBHBIX MTOKa3aresel KauecTBa BOJbI TP U3yUEHUHU
METO/IOB U 00opyoBanus 1o e€ ouncTke. Paspaboran crienuanbHO I OCHAIIEHUS
71ab0PaTOPHBEIX PadOT B YUPESKIACHISIX POPECCHOHATLHOTO 00pa30BaHUsI — By3aX,
KOJUTEe/KaX, B Kypcax Oe30MacHOCTH KU3HENEeSTeIbHOCTH, MHKSHEPHON 3aIliThl
OKpY Karolien cpesipl u T. 1. [ [puMensieTcst mpu nmpoBeieHIH JIA00PATOPHBIX paboT Ha
peaNbHOI 1 MOJIETHHON BOJIE B COCTABE JIAOOPATOPHBIX YCTAHOBOK («MeTo bl O4UCT-
KU BO3/yXa OT razoo0pasHbix nmpumecein» bXK7/1, «Metoapl ounctku Boab» bXK 8m
u bXX 8M2 u T. 11.). B cocTaBe TecT-KOMIUIEKTHI U TECT-CUCTEMBI, TO3BOJISIONINE OTIpe-
JIENTUTH aHAIM3UPOBATh BOY 10 5 1 OoJiee MOoKa3aTesIM.

LLIkonbHasa XMMUKo-3Konornyeckas naéoparopus LLUX3J1
(y4e6HO-MeTOANYECKMIA KOMMIIEKT, KIacC-KOMNMJIIEKT)

Jlaboparopus LIIXDJI mpencraBiseT cob0if COBOKYIMHOCTh M3IACIUA M MOITY-
JIel, KQXKJbIH U3 KOTOPBIX BKIFOYACT CHEIHATBHO MOJ00OpaHHbBIE TOTOBBIC K MPHMe-
HEHHIO PEarcHThl, TeCT-CUCTEMBbI, MOPTATUBHBIC CPEJICTBA JO3UPOBKH MpoO, Mep-
HYIO IIACTMACCOBYIO U CTEKJSIHHYIO MOCYIY U JIp., pa3MelIEHHbIC B YKIAJKE JUIs
yUUTENS U B Ha0Opax Juis ydaruxcs (Kiacc-KoMIuiekT). [Tomumo 3toro, usnenue
COZICP’KUT KOMIUIEKT TIOCOOHH U JOKYMEHTAUK — 00IIee METOAMYECKOE PYKOBOI-
CTBO, XMMHMKO-IKOJIOTMYECKUI PAKTUKYM, PYKOBOJICTBA 10 CONPSDKEHHON TEMaTUKE
HCCIIeIOBaHMI, TOCOOMS IS yUaluXcs, MaciopTa Ha U3/IeIHe B [IEJIOM U ero 00o-
COOJICHHBIC COCTaBHBIC YaCTH, CEPTUPUKATHI U JIP.

[Mpumenenve uzzaenus npu pabote ¢ yuamumucs 8—11 kiaccoB npeaycMmarpu-
BAeTCs B YCJIOBUSAX UX YPOYHOH U BHEYPOUHOU JIEATEILHOCTH. MOXKET ObITh UCIIOJb-
30BaHO JUI 1a00PaTOPHO-AEMOHCTPAIMOHHOH, SKCIIEPUMEHTATBHON U IPOESKTHO-HC-
CJIEZIOBATEIbCKOM JCSTEIIBHOCTU YUALUXCs, TPU MPOBEACHUHU MTPAKTUYCCKUX padboT
U PEUICHUH SKCIIEPUMEHTAIBHBIX UCCIIEN0BATENBCKHX 3a/1ad. [IpuMeHsieTcst B ycio-
BUSIX y4EOHOM IIKONBHON XUMHUYECKOH Tab0opaTopuu, Kilacca XUMHH, a TAKKe B T0-
JIeBBIX (BHEIIKOJILHBIX, BHEIAOOPATOPHBIX) YCIOBUSIX.
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3. HAYTO CNEAYET OBPATUTb BHUMAHUE
NMPU PABOTE C KOMIJIEKTAMMU
anda XMMMYECKOIo AHAJIM3A BO[bI
(MONE3HAA UHOPOPMALINA)

3.1. OOwme cBegeHUs 0 NPUMEHEHUU TeCT-KOMNJIEKTOB
M NOpPTaTUBHbLIX Nnabopartopun

BoapmMHCTBO aHATU30B C NPUMEHEHUEM TECT-KOMIUIEKTOB M MOPTAaTHUBHBIX
naboparopuit 3A0 «Kpucmac+» MOKeT BBINOIHATH ONEPaToOp CO CPEAHUM CIELH-
aNbHBIM 00pa3zoBaHueM (HarpuMep, 1a00paHT), O3HAKOMIICHHBIN C MPaBHIaAMU TEX-
HUKH 0€3011aCHOCTH, OCBOMBIIIHN MPUBEIEHHBIC METOINKH, UMCIONTUN HABBIKU BBI-
TTOJTHEHUSI OCHOBHBIX OTIEpAITiii U MPOIIEIIHA TIPOBEPKY 3HAHUN W HaBBIKOB (TIpa-
BUJI Oe301acHON paboThl, 0TOOPA M MOATOTOBKH MPOO, IPUTOTOBIICHHUS PACTBOPOB M3
TOTOBBIX PEareHTOB, MPOBEICHUS TUTPOBAHUS U (DOTOMETPUPOBAHMUS, UCIIOIH30BA-
HUS IIKaJI 71 BU3YaJbHOTO KOJIOPUMETPUPOBAHUS H JIp.).

Heckonbko cnokHee aHamu3bl (OTOMETPUUSCKHMMHU METOAAMH, TpeOyromme
Oomee TITyOOKMX 3HAHWH U HABBIKOB B OCBOCHHH METOJIOB.

[ToBBIIIEHAYIO CTIOKHOCTH TAK)K€ MOTYT MPEACTABIATH PabOTHI MO OIpesene-
HUIO HEKOTOPBIX ITOKa3aTelel, IpOBOANMEIE OOBIYHO B JaO0OPaTOPHBIX YCIOBUSIX U
TpeOyrolre 3HaHUH U HABBIKOB Pa0OThI B XUMHUYECKOW JabopaTopuu (IIpaBuIl TEX-
HUKHU 0€30MacHOCTH MpH paboTe ¢ pacTBOPaMHU KUCIIOT, UCTIONb30BaHUS Pa3InIHON
MEPHOU MOCY/Ibl, AHATUTUYECKOTO B3BEILINBAHUS, 3HAHUM IIPU TIEpecuéTax KOHLEH-
Tpanuii u T. 1.). [|J1 NCTIoNb3yeMbIX TIPY aHAIH3€ METO/I0B XapakTepHA OTHOCHUTEIb-
Hasl IPOCTOTA U AKCIPECCHOCTh, YTO BBIPAXKAETCSI B HAJMYUU MOJHOCTHK) TOTOBBIX
K TIPUMEHEHNIO PEareHTOB M PACTBOPOB M YIOOHBIX U KOMIAKTHBIX CPE/ICTB UX JO-
3UPOBKH, HCIIOJIL30BAaHUH MaJbIX 00BEMOB MPOO W HEKOTOPHIX YIPOIIEHHBIX MPO-
LeIyp aHanu3a, a TakkKe NOAPOOHOM OMHMCAHUM ONEPallUil aHaJIN3a U MOJATOTOBKU K
HEMY B COINPOBOJIUTENBHOM JIOKyMEHTallMH. Bhllieyka3aHHOE 1MO3BOJIET CBECTH K
MUHUMYMY PUCKH HapaOOTKH JIAaHHBIX, COICPKAIIUX rPpyOble cirydaiiHble JIM0O CH-
CTeMaTHYeCKHe OMMOKH, a TAK)Ke HETIOITHBINA YIET (PaKTOPOB, BAXKHBIX JIJIS TPABHITh-
HBIX U3MepeHuil (mogpoOHee MpUBEACHEI B I1. 3.5-3.6 HACTOAIIETO PYKOBOJICTBA).

[lepen TeM Kak MPHCTYNHUTh K aHAJIU3y BOABI, HEOOXOJUMO IMO3HAKOMHTH-
csi ¢ nHpopMauueil O BBHIMOJHEHWH AHAJIW30B M MPAKTUYECKH OCBOUTH OCHOB-
HbIE aHAJUTHYCCKUE omepanuu. s 3Toro oObIYHO B J1aOOPATOPHBIX YCIOBHUSX
MPOBOIUTCSA 0OydeHne mpuéMaM paboThl W TMpaBWIIAM TEXHHUKH OE30MacCHOCTH
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3.1. O6wue cBeaeHUsi 0 MPUMEHEeHNUM TeCT-KOMMNIIEKTOB U NOPTaTUBHLIX flaGopaTopuii

(cm. mnaBy 4 «Mepsl OezomacHocTi»). [Ipu 00ydeHHH HMCHOIB3YIOTCS PAcTBOPHI
peareHToB-CTaHIapTOB, UMEIOIIUX B CBOEM COCTaBE OMpPEENISIEMbI KOMIOHEHT
(xaTnoH, aHUOH, (PYHKIIMOHAJBHBIE TPYIIIBI) C TOYHO U3BECTHBIM 3HAUEHUEM KOH-
HEHTPALNHU IIeJIEBOTO KOMITIOHEHTA. XOPOIIUM OOBEKTOM JUIsS aHanu3a mpu ol0yude-
HUY SBJSIETCS NIPOAAroLIasics B Mara3uHax MHUHEpajbHAas BOAA C M3BECTHHIM XU-
MHUYECKHM COCTAaBOM, JaHHbIE O KOTOPOM HPUBOIATCS, KaK MPaBUIIO, HA STUKETKE
OyTbuikd. OOy4eHHUE M0 BBIIOJIHEHHUIO OTJCIBHBIX ONPENeTICHUI TPOBOJUTCS TOA
PYKOBOJCTBOM CHEIMAINCTa-aHAIUTHKA WM MIPETOAABATENSL.

Hcnonbs3yeMble MpU BHINOJIHEHWH aHalIW3a PAacTBOPHI, peareHThl, Mocyjaa u
JIPyTHE 3JIEMEHTHI COCTaBa KOMITJIEKTA JIOJIKHBI ObITh MTPEIBAPUTEIHHO OCMOTPEHBI.
IIpu ocMoTpe poBepsIIOT:

* L[EJIOCTHOCTb ¥ TePMETUYHOCTh YIIAKOBKH PEarcHTOB U PacTBOPOB;

* COOTBETCTBHE BBIOPAHHOIO [UIsS HCIIOJIB30BAaHUsSI pearcHra (pacTBopa) Wid
MocyAbl TPEOOBaHUSIM METOJUKH aHaln3a, HAIMYME XOPOIIO U OJHO3HAYHO
YUTaeMOM 3TUKETKH, METOK Ha MEPHOI 1Mocyne, KOHTPOJIBHBIX IIIKAaJ;

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

[Ipu TpancOpTHPOBKE 00OPYIOBaHUE ISl AHANIN3A, CKIISIHKU C PeareHTaMy 1
pacTBopamMH U MPUHAUICKHOCTHU CIIEAYET pacloyiaraTb B YKJIAJAOUHBIX SIIMKAX Ha
MIPEAYCMOTPEHHBIX I HUX MECTaxX. JTO MO3BOJIUT 00€CIeYNTh HAAEKHYIO TOCTaB-
Ky M3ICTH ISl aHaIu3a K MecTy padoThl, HCKIFOUUTH 0OH MOCYIbl M MO aHue
BHYTPb KOHTEHHEPOB IbUTH U JPYTUX 3arpsi3HEHUH.

Hwxe npuBeneHO HECKOJBKO OOLIMX MpaBHJI, KOTOPBIE CIEIYeT YYHUThIBATh
IIPU BBIIIOJTHEHUH ONpPEICIICHUH U MTOJrOTOBKE K HUM.

Ot16op npob BOABI ¥ MOATOTOBKY UX K XUMUYECKOMY aHAJIN3Y CICAYET IPOBO-
JUTHh CTPOTO B COOTBETCTBUU C METOIMKOM, MPUBEAEHHON B HACTOAIIEM PYKOBOJ-
CTBE, KapTaxX-HHCTPYKIUAX (IPU UX HAJIWYUK) U (WIK) B MTacopTax, MpularaeMbIx
K TECT-KOMILIEKTaM.

lMpu Hanuyuu pa3HodymeHull 8 mekcmax pykogodcmea, Kapm-
UHCmpyKyul u nacriopma crnedyem 6bIMoHAMb orfepayuu co21acHo
onucaHuto 8 racriopme unu AONoIHUMEeNnsHOMY COrnpo8odUMensHOMY
Mamepuarly, npuiazaeMoMy K coomeememsytowemy u3oesnuto.

[Tpoun3BoanTENH HE HECET OTBETCTBEHHOCTH 3 MCIIOIB30BAaHHE XUMHKATOB, HE
BXOISIIHX B cocTaB uanenuii 3AO «Kprucmac+y, XUMHUECKUX PEareHTOB U PacTBO-
POB HE IO HA3HAYCHHIO JIMOO B CIyYasx HApyUICHUS] MPEAMUCAHHOW HACTOSIIUM
PYKOBOJICTBOM HJTH MHOU COMPOBOIUTEIBHOMN TOKYMEHTAIIUEH METOIMKH aHAIN3A.

J1J1s1 BBIMOJTHEHHMS aHAJIN3a CIIEAYET YUUThIBATh IpaBuiia 0TOOpa, KOHCEpPBALIUH,
MOATOTOBKHU M XpaHeHUs! Mpo0 (IpUBECHBI 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 sToM mepenectu peareHT (pacTBop)
NOAHOCMbI0 — 3HAUUT MEPEHECTH ero 0e3 BUAMMBIX OCTATKOB B MCXOJHOH EMKO-
ctu. Tako cmocoO 0OBIYHO HCTIONB3YeTCs IPH JO0ABICHUH PEarcHTa U3 KarcyJbl.
llepenecmu peazenm KyOa-1mubo KoruuecmeeHHo — 3HAYUT TEPEHECTH TIOIHOCTHIO
BUJIIMYIO YaCTh peareHTa v, 0OMBIB TIOAXOSIIUM PACTBOPUTEIIEM BHYTPEHHIOO 10~
BEPXHOCTh UCXOJHOW EMKOCTH (KAaICyJbl, CKIISTHKH), I00aBUTh CMBIBKY K OCHOBHOM
ero nmopuuu. Takol croco0 0OBIMHO MUCTIONB3YETCS MPH MPUTOTOBICHUH PAaCTBOPOB
u3 cranaapt-turpa (puckanana).

CpoKH TOJJHOCTH PEareHTOB M PaCTBOPOB MPUBE/ICHBI B ONMUCAHHUAX MX IPUTO-
ToBNEeHM:. ECIT B TeKcTe HET CBEACHUH O CPOKE TOHOCTH PAaCTBOPA, €r0 CUUTAIOT
110 CPOKY TOAHOCTH U3EIHS, B KOTOPOM OH HCIIOJIB3YeTCs, MPUIEM CPOK TOTHOCTH
YCTaHABIUBACTCS HCXO/IS U3 COXPAHEHHS KadyecTBa pacTBopa (JIu00 BCETO M3/ISIHs)
IIPU YCJIOBUH €r0 XpaHEeHHUs! TP KOMHATHOW TeMIieparype, T. €. He 6omnee 20-25 °C.
Crenyer WMeTh B BUJY, YTO XpaHEHHE pacTBOpa NMPHU MOBBIIIEHHOW TeMIeparype
(cBpre 25 °C) mpUBOIUT K COKPAIIEHUIO CPOKA TOAHOCTH; XpPAaHCHUE MTPH MTOHIKEH-
HOH TeMmrieparype (Harpumep, BO JIbIY, B HEMHUIIECBOM XOJOIMIBHUKE), HA00O0POT,
ITO3BOJISIET YBEIMYUTH CPOK €Tr0 TOJHOCTH WIIM TPOIOIDKUTEIHHOCTH BO3ZMOXKHOTO
HCIIONB30BaHUS pacTBopa. JlaHHas 0COOEHHOCTh OOBSCHSETCS TEM, YTO MOTEPs Ka-
YecTBa aHAIMTHYECKOTO pacTBOpa CO BpeMeHEM O0YCIIOBJICHA MPOTEKAIOIINMH XHU-
MHUUYECKUMH PEAKIUSIMH, UMEIOIUME CBOHCTBO YCKOPSTHCS B 2—4 pa3a NpH MOBHI-
HieHuu Temreparypsl Ha kaxpie 10 °C (npaBuio Baut-Todda).

Brimonaenne ananu3a rnpemnonaraeT HHOT/A NCIOIb30BaHIE PACXOAYEeMbIX Ma-
TepranoB (pacTBOPUTEINEH, CONIEH U T. 11.), & TAaK)Ke MOCYbl B KOJIWYECTBAX, KOTOPHIE
HelenecooOpa3Ho BKJIFOYATh B COCTAB IMOCTABISIEMbBIX MOPTATUBHBIX U3aeauid. [Ipu
NPUTOTOBICHUN PACTBOPOB YaCTO MCIOJIB3YETCs JUCTHIUIMPOBAaHHASL BOJA, KOTOPYIO
BO MHOTHX CITy4asix (3a HCKIIIOYEHHEM CIIEIMATBHO OTOBOPEHHBIX ) MOYKHO 3aMEHUTH
Ha YHCTYIO MPOKUIITYEHHYIO MaJIOMUHEPAITN30BAHHY IO TUTHEBYO BOIY. [I[pHTOHOCTD
3aMEeHBI AUCTUIIMPOBAHHON MITH 3aMEHAEMOW BOJBI TIPH OTIPEAETICHNN KOHKPETHOTO
MOKAa3aTellsi MOKHO MTPOBEPUTH BBITIONTHEHNEM aHAIIN3a XOJIOCTOH MPOOHI.

B HEKOTOpBIX omneparusax HCIOb3yeTCs TAK)KE TUIIOBAs MEepHasi ¥ Apyras 1o-
Cyla — MepHbIe IWIMHAPHI, CTakaHbl, koJ0bl Ha 0,5; 1 1 1 T. . MHOTrOE U3 yKa3aH-
HOTO MPETYCMOTPEHO B COCTaBE B MOCTABISIEMBIX MOPTATHBHBIX J1IA0OpaTOpUsIX H,
KaK TPaBUIIO, UMEETCSI B MPOPECCHOHANBHBIX U Y4eOHBIX CTAIlMOHAPHBIX Jlabopa-
TOPHSIX.

[Tpu oTcyTcTBUM HOCTaTOYHON 00ECTIEYCHHOCTH TIOCY/IOM ISl PUTOTOBICHUS
pPacTBOPOB PEKOMEHJIyEeTCSl UMETh B PACIIOPSHKEHUH HA0OP THUIIOBOM IMOCYIBI MHOTO-
(YHKIMOHATBHBIN (TpUIoKeHue 4).
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3.2. Pabouue ycnoBus npu aHanuse

[TopraruBHEIE JTAOOPATOPUU U TECT-KOMILIEKTHI CIIEYEeT XPAHUTh B CYXOM IIPO-
xJagHoM Mecte. OCHOBHOE PEKOMEHAYEeMO€ TIOJIOKEHUE IPU TPAHCTIOPTUPOBAHUH U
XpaHCHUU — BEPTHKAIBHOE.

ITocne npoBeneHUst aHaiau3a BCHO IOCYLY CIELYET MPOMBITH YUCTON BOAOH
(>kemaTeNbHO Tak)Ke BBICYIINTH), (MIAKOHBI C pacTBOPaMH HEOOXOTUMO T€PMETHY-
HO 3aKpPBITh U YJAOKHUTD B YKJIAJOYHBIE KOHTEHHEPHI. 3aTPy/THEHUS TIPH 3aKPBIBAHUU
KOHTEHHEPOB OOBIYHO CBUICTEIBCTBYIOT O HEOPEKHOCTH TP YKIIAIKE.

3.2. Pabouue ycnoBusa npu aHanuse

OmnpeneneHus ¢ MPUMEHEHUEM TeCT-KOMIUIEKTOB, TOPTATUBHBIX JTabopaTopuit
HKB u T. 1. ipy KOIM4eCTBEHHOM aHAITN3€ BBITIOTHSFOTCS TPH CIIEYFOIINX pa00InX
yCIOBHSX':

1) Temnieparypa ananusupyemoit mpodsi — ot 10 1o 35 °C;

2) TemMIiepaTtypa 1 OTHOCHTEIIbHASI BIAYKHOCTh aTMOC(HEPHOTO BO3yXa, & TAKKE
arMoc(epHOe AaBIeHUE HE PEerTaMEeHTHPYIOTCS.

MpumeyaHue. MNpu PoTOMETPNYECKOM aHANMN3E OrPaHNYEHNS MOTYT BbITb CBSI3aHbI C pa-
GOUMMM YCIIOBUSIMM UCTONb30BaHMs (DOTOINEKTPOKONIOPUMETPA.

[IpakTuuecku BHE 1a00paTOPHBIX YCIOBHI BBIICIPUBEIEHHbBIC 3HAYCHUS TEM-
neparyp MOXXHO BCTPETHUTh He Bcerna. Bo n3bexkaHue HelenecooOpa3HbIX OrpaHu-
YEHUH MpH OLIEHKE JONMYCTHUMOCTH 3HAaYCHUH pabovymx TeMmIeparyp Mpu BBIIOIHE-
HUU aHAJM30B MOYKHO TTPUBECTH HECKOJIBKO MPAKTHUYECKUX COOOpakeHuH o (GakTo-
pax, IPUHITUIHAIIFHO CIIOCOOHBIX BIHSTH HA PE3yJIbTaT aHaJH3a.

KonnenTpanus o0pa3yromerocs: mpu XUMUKO-aHAITUTHYECKOW PEaKIluu Bellle-
CTBa, KaKk MPaBMJIO, CBsI3aHa C KOHIEHTPALUSAMU APYTUX YYaCTBYIOUIUX B peakluu
WK 00pasyroluxcs B pacTBope BeuiecTs. [Ipu pa3paboTke aHATUTHUECKUX pPeLel-
Typ B TexHosorusix 3AO «Kpucmac+» ycTaHOBIEH ONTUMAJIBbHBIM TUANa30H KOH-
HEHTPAIUil peareHToB. JTO 03HAYa€T OTHOCHTEIHHO CTAOMIIBHBIN BBIXOJ] XUMHUKO-
AHAINTUYECKON peakuy Mpu HeOOIINX M3MEHEHUSX BHEITHUX YCIOBUH (TeMrie-
parypsl B ITpe/ieiax BhIIEYKa3aHHBIX 3HAYCHUH ), @ TAK)KEe HETOYHOCTSX B IO3UPOBKE
00bEMOB NIPOOBI U AHATUTHYECKUX PACTBOPOB.

Taxke Hazio UMETh B BUJY, UTO IPU MOHMKEHHOM TeMIlepaType CleayeT 0XKH-
JIaTh HEKOTOPOE 3aMe/JIEHUE 3aBEpIICHNS peaKIlH, a MPH MOBBIIIIEHHON — €€ yCKo-
penue (mpaBuino Bant-Todda).

BrmmrennpuBeiéHHbIe pabodne ycnoBHsl NPUMEHEHUs YHU(DUIIMPOBAHHBIX XH-
MUKO-aHAJIMTHYECKIX METOAMK HE CKa3bIBAIOTCS CKOJBKO-HUOYIh 3aMETHBIM 00pa-
30M Ha CKOPOCTHU U BBIXOJI€ XUMHUKO-aHATUTHUECKOW PEAKIIUH.

14 laHHble yCnoBKs COrMacytoTCs C YCMOBUAMW M3MEPEHMIt COrMAacHO aTTeCTOBaHHbLIM
meTtoamkam nsmepeHunin 3A0 «Kpuncmac+» (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 MOJYKOJINYSCTBEHHOM BapUAHTE MOTYT OBITh HCIOIb30Ba-
HBI B 00JIee IIUPOKOM Juama3one remreparyp ot 3—5 °C mo 4045 °C.

OrpaHuydeHus: 10 MUHUMAJIbHON TeMIIepaType MOTYT OBITh JIETKO YCTPaHEHBI
myTEM rojtorpesa mpo0 mepe;t aHaIu30M (CI0KHEE OXJIAUTh POOKI B YCIOBHUSIX IO~
BBINICHHOW TemriepaTypbl). OrpaHHUueHHs M0 TEMIIEPaType HE PacripoCTPaHSIIOTCS
Ha YCJIOBHsI 0TOOpa Mpod, €Cii HHOE HE OTOBOPEHO B TEKCTE OIPECICHHUS HACTOS-
IEr0 PyKOBOJICTBA KO0 B MACMOPTE HA COOTBETCTBYIOMIHI TECT-KOMILIEKT (OpTa-
TUBHYIO JTA0OOPATOPHIO).

3.3. O cnocob6ax BbipaxeHUsA
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, OPTaHUIECKUE IKCTPATCHTHI).
B y4eOHbBIX 10COOUsX, pyKOBOJCTBAX JIJISi XHMUKOB-aHAJIMTUKOB, HOPMaTHBHBIX JI0-
kymeHTtax (rocynapctBeHHbIX (I'OCT) u orpacneBbix (OCT) crannaprax, P/, MY
U JIp.) ¥ CIIPaBOYHOH JINTEpAType MOKHO BCTPETHThH PA3JIUYHBIC CIIOCOOBI BhIpaKe-
HUS KOHIIEHTpanuii. Huke Mbl 0CTaHOBUMCS Ha HEKOTOPBIX U3 HUX, HanboJee 9acTo
BCTPEYAIOIINXCS, HO CHadaja MPUBEAEM KPaTKyro HH()OPMAIHIO TI0 OCHOBOIIOJIAra-
IOIINM EMHUIIAM H3MEPEHHMA, TPUMEHSIOIIMMCS TIPY ONMTMCAHUH PA3IIMIHBIX CIIOCO-
0O0B BBIPAKCHUS KOHIICHTPAIMH XUMHUYCCKUX BEIECTB B PaCTBOPax .

Macca sewjecmsa ob6o3nauaercs kak m (X) (roe X — XUMHUYECKUH CHMBOI
BEIIIECTBA) M OOBIYHO H3MEPSIETCS B IpaMMax WIH MUJUTUTpaMMaX.

3a enuHUIy Konuuecmea eeujecmsa n (X) MpUHAT Moab. Macca 0JHOTO MO
BEIIECTBA HA3BIBACTCS MOAPHOU Maccoti BemectBa. llocnemuss oOo3zHauaeTcs
OykBoil M u u3Mepsiercsi B rpaMMax Ha Moib. Hampumep, M (Cu) = 63,54 r/Mo7b,
M(H,SO,) = 98,08 r/moJb.

Hapsiny ¢ enuHuieil xonmvecTBa BEIIECTBAa HCIONB3YETCS TaKKe €AWHHIA
Konuvecmea sewecmea sxeusarenmos n [(1/z)X], onpenensiemas Kak NpOU3BEIC-
HUE YHCIIa YKBUBAJIIEHTHOCTH z (X) Ha KoaudecTBo BemecTBa 7 (X). [lpu aTom mmox
9K6UBALEHMOM TIOAPA3YMEBAIOT PeaIbHYIO WM YCIOBHYIO YaCTHITy BEIIECTBa, KO-
TOpasi B KOHKPETHOH KHUCIIOTHO-OCHOBHOHM pEaKIMW AKBHUBAJCHTHA OAHOMY HOHY
BOJZIOPOJIa, B OKHCIIMTEIbHO-BOCCTAHOBUTEIBHON PEaKLMU — OJHOMY SJICKTPOHY.
COOTBETCTBEHHO, YuC10 dK6uU6arenmuocmu z (X) onpenenseTcst UCXO/s U3 XUMHUe-
CKOU (hOPMYJIBI BEIIECTBA U THUITA XUMHUCCKOU PEAKIIMHU:

15 Cnocobbl BbIpaxeHUs! KOHLIEHTPALMA XMMUYECKUX BELLECTB B MEXAYHaAPOAHOI cu-
cteme eguHul (CU) npuoasitcs B cootBetcTBum ¢ FOCT 8.417.
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3.3. O cnoco6ax BbipaXKeHUs1 KOHLEHTPaLMiA BelecTB B pacTBopax

* IS KUCIIOT z (X) paBHO YHMCITy KATHOHOB BOOPOAA, CIIOCOOHBIX 3aMeIIaThCsl
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;

e s conelt z (X) paBHO YMCIy KAaTHOHOB BOAOPOJA KHUCIIOTHI, 3aMEIIEHHBIX
KaTMOHaMK MeTajl1a nim ammonus. Hanpumep, z (NaCl) =1,z [Fe (SO,),]=6.

Monsipuas macca sxeusanrenma M [(1/z)X] ecTh OTHOIIIEHHE MOJISIPHON MacChI
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.

[onsiTvie «wmonApHaa macca 3K6éueaneHmay PaBHOIECHHO TPEKHEMY «epamm-
9KBUBAIEHN, B COBPEMEHHOW TOKyMEHTAITNH K UCIIOIh30BAHUIO HE PEKOMEHIyEMOMY.

Monsapnas konyenmpayus Beniectsa (¢) B MOJIb/J — OTHOIICHUE KOJIUYESCTBA
pPacTBOPEHHOTO BEMIECTBA B MOJISIX (71) K 00BEMY pacTBopa (V) B IUTpax, pacCUnTHI-
BaeTcs 1mo gopmyie (1):

c=—. ()
V
MortsipHasi KOHIIEHTPAIIUST YMCICHHO paBHA KOJMUYECTBY MOJICH BEIIECTBa, CO-
nepkamuxes B 1 matpe (1000 mur, 1 mv?®) pactBopa.
MonsipHY 0 KOHIIEHTPAITHIO 3aMChIBArOT criemyrornwm oopazom: ¢ (HCI) = 3 mors/i;
¢ (H,SO,) = 2 mons/n.

IMpumep. IIpurotosnenue 50 M1 pacTBOpa MOBAPEHHOH 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 ¢
xouueHrparuerd ¢ (NaCl) = 0,1 mons/n momxkrao comepxarbes n (NaCl) = 0,1 moins
NaCl, wimm m (NaCl) = 5,8 r. B 50 ma pactBopa mommkHO comepskarbest x r NaCl,
ompenensieMsix 1mo Gopmyste (1):

. 5,8%50

1000

=0,291 (290 Mr).

Jlnst mpuroToBieHusl TpeOyromierocsi pactBopa HaBecky coiu B 0,29 1 ciemyer
TIOMECTUTHL B MEPHYIO KOJ'I6y Ha 50 MJI U JOJIUTh JUCTUIIJIMPOBAHHYIO BOAY 10 MCTKH.
Copnepkumoe KoJI0bI IepeMenIarh J10 TOJTHOT0 PACTBOPEHHUSI COITH.

Monsapuas konuenmpayus sxeueanenma c[(1/z)X] (panee nanHas BeIUIH-
HAa Ha3bIBANIACh HOPMAJBHOCTBIO) €CTh TPOU3BEJCHUE MOJSPHON KOHIICHTPAIUH
¢(X) Ha YUCIIO PKBUBAJICHTHOCTH z JaHHOTO BEmIeCTBa, T. €. ¢ [(1/2)X] = ¢ (X) x z.
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3. HAYTO CNEAYET OBPATUTb BHUMAHUE NPU PABOTE...

MossipHasi KOHIIEHTpAIUS SKBUBAJICHTA TOKA3bIBACT KOJIMYECTBO BEIIECTBA YKBHBA-
nenroB (KBD), conepxkarieecs B 1 1 pacTBopa.

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

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

IIpumep. IIpurorosnenne 50 mi pactBopa Cyiabdara aIIOMHHHUS C MOJSIPHOH KOH-
HeHTpanuei skpuBanenTa 1 Momw/1 (T. e. ¢ [(1/2)AL(SO, ), ] = 1 Moib/1 SKBHBAJICHTA).
s cynbdara aqioMUHKS 9UCIIO 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); cnenoBareibHo,
m[AL(SO,),] =342 x0,167=57r.
Cocrapmnsem nponopuuto: 57 r AL(SO, ), nomkuo conep:xarsea B 1000 mit pacTBopa,
x r — B 50 M1 pacTBopa:

57x50

x= =285r.
1000

CrnenoBarensHo, HEOOXOOMMO OTBECHTH Ha Becax 2,85 r AlLSO,, moMecTHTb 3Ty
HABECKy B MEpHYI0 kojOy Ha 50 MJI M OJHUTh TUCTULTUPOBAHHYIO BOAY JO MCTKH.
ConepKuMoe KoJIOBI TIepeMeniarh JI0 MOJTHOTO PACTBOPEHUS COIH.

Maccosas 001 (MaccOBBIN TIPOIICHT, IPOIIEHTHAS KOHIICHTpaIus) (®) B % —
OTHOIIEHHME MACChl PACTBOPEHHOTO BEHIECTBA (/m ) K OOWIEH Macce pacTBopa, T. €.
CyMME MacC PacTBOPEHHOIO BEIIECTBA M PACTBOPHUTENs (m,), PACCUMTBIBACTCS 11O

hopmyie (2):

o=—""%_100. 2
m +m,

Jlnst pa30aBiieHHBIX PACcTBOPOB, MMEKOIIMX 3HAYCHUE TUIOTHOCTH, Ommskoe 1 r/en?,
4acTo MOJNB3YIOTCS TaKOW pPazHOBUIHOCTBIO MAacCOBOHM JIONH, KaK Macco8as KOH-
yenmpayust, uamepsiemasi B Mr/i (r/i, r/am® T. 1.).

IIpumep. [Ipurorosnenune 50 r pacTBopa coum ¢ MaccoBoi goneit 5% (5%-ro pacTBopa).
B 100 r pactBopa conepxkutcs 5 r conu, B 50 T pacTBOpa COAEPKUTCS X T' COJH.

5x50
X= =
100

25r

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

Monvnas 0ona (N) — OTHOILIEHHME YMCIA MOJIEH TaHHOTO KOMIOHEHTa (1,) K
CyMMe€ MOJIeii JaHHOTO KOMITOHEHTA U BCeX APYTHX KOMIIOHEHTOB pacTBopa (pacTBo-
pHUTENs M IPYyruX pacTBOPEHHBIX BEWIECTB (71,), paCCUMTHIBAETCA 10 (hopmyie (3):

N=_"h 3)
n1+n2

AHaJIOrMYHO ONPEACIAETCS 00bEMHAA 00NA.

Monanwvnaa konyenmpayusa (B) B MOJIb/KI — OTHOILIEHHE KOJIMYECTBA pac-
TBOPEHHOTO BEILECTBA B MOJISIX (77) K Macce pacTBOPUTEINS (171), pACCUUTHIBACTCSI 110

hopmyie (4):

p=". “
m

B uHOCTpaHHOI M OTEUECTBEHHOH JOKYMEHTAL[MM MHOTJA BCTPEYAIOTCS BbI-
pakeHHe MacCcOBOH J0JU (MAacCOBOW KOHIICHTPALUK) B AMHULAX ppm (OAHA YacTh
Ha MUJUTMOH, JIJISL PACTBOPOB COOTBETCTBYET MI/i1) U npomuiie (%o, OJHA 4acTh Ha
TBHICSTTY, JUISI pacTBOPOB cOOTBETCTBYET T/ miun 0,1%). B npomunne vacto BeIpaxka-
10T COJIEHOCTH BOJIbI M KOHLICHTPALUU B OMOJIOTHYECKUX KHUIKOCTSIX.

Berpeuarorest Takke MPOM3BOIHBIE OT €IMHUL N3MEPEHUsI KOHLICHTPALUi: Ha-
TIpUMEP, MT/JT, MI/JIM?, MI/CM?, MT/MJT, MMOJTB/J1, T/MiT 11 ip. Hanbonee ynorpeOuMbIMu
eIMHHLIAMH B CIIPABOYHOH JIUTEpaType MPUMEHUTEIBHO K OILICHKE COACPIKaHHsI IIPH-
Mmeceii B Bojie (Hanpumep, 3HadeHust [1JIK) siBnsiroTest Mr/im 1 MMOJITB/JT 9KBHBAJICHTA.

B HekoTOpbIX METOAMKAX U3MEPEHUI U PYKOBOJICTBAX 10 aHAJIUTUYECKON XHU-
MHH BCTpedaeTcs (B HACTOSIIEe BpeMs BCE peke) TaKoW CIoco0 BBEIPAKEHUS KOH-
LEeHTpaLui, KaK mump pacmeopa (IPOCTON TUTP) ¥ TUTP N0 ONPEAEIIEMOMY Bellle-
cTBY (yCIOBHBIN THTD). [Ipocmoti mump npeacTaBiseT co0oil Maccy pacTBOPEHHO-
ro BemiecTa (B rpaMmax, MHJUIMTPaMMax), COACPIKAILYIOCS B OMHOM MUIUTHIIMTPE
(cM?®) pactBOpa. Ycroguwil mump TpencTapiusier coOOW Maccy Kakoro-nmubo ormpe-
JIEJIIEMOTO BEIIECTBA, PEarHpyIOIIero ¢ OJHUM MWIIHINTPOM JIaHHOTO PacTBOpa
(T. e. Maccy BeLIECTBA, OTTUTPOBBIBAEMYIO OJHUM MMJUIMJINTPOM pacTBopa). Tutp
o0o3HauaeTcst TaTHHCKON OykBoii T (T3) 1 u3MepsieTcs B MT/MIL.

Cremyer OTMETHTb U3MEHEHHUSI B 0003HAYEHUH KOHIICHTPALIMH COJIEH JKECTKO-
ct. C 2003 . sx€cTrkocTh Bonbl 0003Hauaercst kKak (JK) u BeIpaxkaeTcsi B Tpajaycax
xeéctrocTu (°XK). I'pamyc KECTKOCTH COOTBETCTBYET KOHLIEHTPALMHU IIEIOYHO3E-
MeIILHOTO 2JIeMEHTa, NpeuMyliecTBeHHo kanblus (Ca’") unm maraus (Mg”), umc-
JeHHO paBHOM 1/2 ero Mo, BeipaskeHHOH B MT/i1 (TOCT P 52029). Takum o6pazom,
BMECTO HCIIOJIb30BABLICHCS paHEee Pa3sMEPHOCTH OOIIEH KECTKOCTH MMOJIB/JI MM
I-MOJIB/JI 9KB. CJIEAYET UCTONB30BaTh °JK, MpH 3TOM YMCIICHHBIE 3HAYCHUS BEINYH-
HBI XKECTKOCTH He M3MeHstoTes. 1°0K = 20,04 mr/n [Ca™] wm 12,15 mr/a [Mg™'].
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3. HAYTO CNEAYET OBPATUTb BHUMAHUE NPU PABOTE...

Hano uMeTs B Bujy, 4TO MPAaKTHYECKU B IPO(ecCHOHANBHON U y4eOHol pabo-
TE€ HEPE/IKO BCTPEYAIOTCSl YCTAPEBILUE SIUHHIIBI M3MEPEHUH KOHLIEHTPALUI, HbIHE
HE PEeKOMEHJyeMble K TPUMEHEHHI0. DTO 00YCIOBICHO OOBIYHO HAaJIMYHEM JaBHO
U3IaHHBIX, HO JICHCTBYIOUIMX HOPMATHUBHBIX JIOKYMEHTOB M MOCOOHH, TPaAULUSIMH
U MHepLuel B mpodeccuoHanbHON paboTe U T. I

O cnoco0ax BbIpakeHUs] KOHIEHTPALMI BellecTB B M04YBe

B cootserctBuu ¢ 'OCT 27593-88 conepkaHue XUMUYECKOTO BEIIECTBA B TO-
YBE BBIPAKACTCSI €r0 MACCOBOH J10JIeH, KOTOpast ONpeeNsieTcsl KaK OTHOLICHHE MacChI
XUMHYECKOTO BEIIeCTBa K 00IIIei Macce BO3IYIITHO-CyXOi U (MJI1) aDCOIIOTHO CyXOH
npoOb! TouBkl. CojiepKaHue B IIOYBE KOMITOHEHTa OOBIYHO MOKET OBITH OIPEAEIICHO
KOJIMYECTBOM MUJTUTPAMMOB BEIIECTBA B 1 KT [TOYBBI (MJIM MI/KT), 4TO PABHO3HAYHO
NPUMEHSIEMOM TaKKe eMHHIIE — KOJIMYECTBY YacTeil Ha MHUJUTMOH, ppm (parts per
million). BaxxxHo, 9To moYBa JODKHA OBITH CyXOH, YTOOBI OCTATOYHOE KOJIUICCTBO
BJIarW HE TIPUBEIIO K 3aHMKEHUIO 3HAYCHHS COAEPIKaHUs IIeJIEBOTO KOMITOHEHTA.

B Tex cimydasx xora onpeersifoT cofepKaHue KaTHOHOB WJIH aHHOHOB, PE3YJlb-
TaThl aHAJIM3a BBIPAKAIOT B MMOJIb IKB. (Mr-Mouib 9kB.) Ha 100 T mouskl. Takoii cro-
€00 BBIPOKEHUS Pe3y/IbTaTOB aHAIIN3a MTO3BOJISET, HAIPUMED, OIIEHHUTH JIOJF0, KOTOPYIO
COCTABIISIET TOT WIJIM UHOM KaTHOH OT CyMMBI OOMEHHBIX KaTHOHOB; TIO3BOJISIET TaKKe
OLICHHUTH POJIb OTACIBHBIX KATHOHOB H AHUOHOB B COCTABE JISTKOPACTBOPUMBIX COJICH B
TOYBEHHBIX BBITSKKAX U PACUETHBIM MTyTEM MPUOIM3UTEIIBHO YCTAHOBHUTh UX COCTAB.

Crnenyer uMeTh B BUJY, YTO NMPH XUMHUYECKOM aHAJU3€ MPOObI BOAHOM BbI-
TSDKKH PEe3yNbTaT ONpeJesIeHHsI MacCOBOM KOHIICHTPALMH BBIPAYKACTCs OOBIYHO B
MUJUTUTPaAMMax aHaJIU3UPyeMOro KoMmmoHeHTa B 1y (mr/m). J[is mepexona K Bbl-
PaKEHHIO COJIEPIKAHMSI IAHHOTO KOMITOHEHTA K €r0 MacCOBOH JI0JIe B TIOYBE CIIETyeT
MOJy4eHHOE 3HaUYeHNe KOHIIEHTPAINY KOMIIOHEHTA B BBITSKKE:

1) yMHOXXUTH Ha KO3(DPHUITMCHT, yIUTHIBAIONTHIH OTHOIIICHHNE MacChl pacTBOpa K
Macce o0pasiia IOYBHI MPU U3TOTOBJICHNH BBITSKKH, TIEPEBEIS TEM CaAMbIM 3HAUE€HUE
B MacCOBYO JIOJIO B €IMHUIIAX MI/KT CYXO ITOYBHI,

2) mpu HEOOXOIMMOCTH Jlajiee MEePEBECTH PE3yIbTaT B MAacCOBBIE IMPOIICHTHI,
JUTSL YeTO YMHOXKUTB TIOJIYY€HHOE 3HaYeHUEe B MI/KT Ha ko3ddumueHT 10, momyuun
pe3yibTaT B MpolieHTax wiv B rpammax Ha 100 r nouBsbl.

Ipumep. Pe3ynbrar onpeieiacHus KOHICHTPAIUU Cyiab(har-doHa B BOIHOW BBITSK-
Ke, NMOJy4eHHOH B MaccOBOM COOTHOIIEHHH 5 : 1 (Boga — cyxas 1o4Ba), COCTaBHII
C, =25 mr/n. CooTBETCTBYIONIEE 3HAYCHUE COAEPKAHMS CylIb(aT-HOHA B CyXOH M0YBE
(C,) cocrapnser:

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

[MogpoGHas mHOpManus O BhIpAKEHHN PE3YJILTATOB XUMHYECKOTO aHAIN3a
MIOYBCHHBIX BBITSDKEK MPUBE/ICHA B PyKOBOJCTBAX ‘.

16 Mypasbés A.I", Kappbies B.5., aH3bepr A.P. Yka3. cod. ; XUMUYeCcKuMit aHanms nouski.
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3.4. Oco6eHHOCTHN npUuMeHsaeMbiX MeTOA40B U BbIMONTHAeMbIX onepauvu7|

3.4. OcobGeHHOCTU NpUMEeHsIEMbIX MEeTOAOB
M BbINOJIHSIEMbIX onepauumn

XapakTepuCTUKU MPoO BOIBI MPU aHaIU3aX YHU(UIMPOBAHHBIMHU METOIAMHU
OTPENEIAIOTCS BU3YaJIbHBIM, BH3YaJbHO-KOJOPUMETPUYECKUM, OpraHOoJeNnTHYe-
CKUM, THTPUMETPUYCCKUM, TypOUIMMETPUUYCCKUM, (DOTOMETPUUYECKUM H PaCcUET-
HBIM METOJIOM. XapaKTePUCTHKHU BOTHBIX TOYBEHHBIX BBITSKEK (11 HEKOTOPBIX T10-
Ka3aTeJiel) ONpenesIsioTCs MyTEM UX aHaJIM3a ¢ IIOMOILbI0 METOI0B, UCIIOIb3YEMbIX
JUIsl aHAJIM3a COOTBETCTBYIOIIMX KOMIIOHEHTOB B Boze. BoJIbIIMHCTBO MoKa3aTenei
OTIPENIETISIOTCS B COOTBETCTBHUH C AEHCTBYIOIIMMHI HOPMAaTUBHBIMU JOKYMEHTAMU —
aTTecToBaHHBIMM MeTojamu usmepenuit 3A0 «Kpucmac+y», a Takke HOPMaTUBHbI-
mu gokymentamu [TH/] @ 14.., P[] 52.24... u 1. m.

3.4.1. TunnyHble onepauumn, BbINMOJNIHAEMbIe NMpU aHanuse

[Ipn aHanu3e pa3nuyuHbIe ONEpALUM, IPUBEICHHBIE B IIaBe O, BHINOIHIIOTCS
Ha OCHOBAHMHU TEKCTa M COOTBETCTBYIOLIECIO PHCYHKa (Ipu ero Hamuumu). Huxe
MIPUBOASTCS TUIHYHBIE ONEPALUH, BBITOJIHEHHE KOTOPBIX COCTABISET 3HAUNUTEINb-
HYIO YacTh MOATOTOBUTEIBHBIX M aHATUTUYECKHX PabOT MpH ONpeesieHHH TOTO
WJIM WHOTO Tokazarens. OT KOPPEKTHOTO BBHIMOIHEHUS 3TUX (M APYTHX) omeparuit
BO MHOT'OM 3aBUCHT IIPaBUJIBHOCTBH I10JIy4aeMOr0 pe3yibTaTa aHaInu3a.

Quavmposanue pacmeopos, NPood Unu CycneH3uil SBISIETCS BaXKHOU orepa-
[MEi, YaCTO BBITIOJIHIAEMONW MPH XUMUYECKOM aHaJIN3e. JTa OTepanys BbIIOIHSIETCS
B CIIEIYFOIIUX THITUYHBIX CUTYaIUsIX:

— mpu oTOOpe TIPOO BOABI, KOT/IA TIpoda BBRIIVIAAUT MYTHOH, NMEIOIIEH B3Be-
IICHHBIE YaCTHIIBL;

— 1pu oTOO0pe TPoO BOABI [T ONpeesieHHs [T0Ka3aTes, KOTOPBIH TpedyeTcs
aHaJM3UPOBATh UMEHHO B pacTBOPEHHOU (popme (TIpH OTCYTCTBUH (PUITBTPOBAHMS pe-
3YJIBTATOM aHAJIN3a OKAXKETCS OTpeeNsieMblii KOMIIOHEHT, IMEBLIMICS B TIpoOe B pac-
TBOPEHHOM, a TAKKe B a7ICOPOMPOBAHHOM U B3BEIICHHOM COCTOSIHUH);

— TIPH TIPUTOTOBJICHUH HEKOTOPHIX PACTBOPOB U 00pabOTKe P00, B XO/Ie KO-
TOPBIX HEOOXOIUMO OTNENHUTh OT(PUIBTPOBAaHHKIA pacTBOp ((PUIBTpAT) OT OcajKa,
mpu4EM AajbHENIINE ONepalii MOTYT BBIOIHSITHCS C UCIIOJIB30BAHUEM KaK (DUIIb-
Tpara, TaKk H 0CaJKa;

— 1pu QUIBTPOBAHHUHU TIOUYBEHHBIX CYCIICH3HH;

— TP IPUTOTOBJICHUH BBITSHKEK M3 CHITYYHX MPOIYKTOB M TBEPIBIX 00pa3lioB
JUTSL X TIOCJIETYTOIIEeTO NCCIEAOBAHUS U T. TI.

Cuauraercs, 4To npu GHIBTPOBAHNH TS 3PPEKTHBHOTO OTEICHUS PaCTBOPEH-
HBIX ()OPM KOMITIOHEHTa PacTBOPa OT B3BELICHHBIX CIEAYET UCIOIb30BaTh (DUIBTP C
pasmepom mop okoio 0,45 MxMm. B HacTosIeM pyKoBOACTBE MPEIYCMOTPEHO (QUITb-
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3. HA YTO CNEAYET OBPATUTb BHUMAHUE NPU PABOTE...

TpoBaHUE MPOO C UCIIOJIL30BAHUEM MEMOPaHHOTO (DMIIBTPA C YKa3aHHBIM pa3MepoM
IOp JINOO CIIEIUAIEHOTO OyMa)KHOTO (DUIIBTPA «CHUHSIS JISHTAY, OJIU3KUM TI0 pa3Mepy
Mop K MEMOpaHHOMY (PUIIBTPY. YUHTHIBAsl, YTO UCIOJIB30BaHUE OyMaHBIX (PHIIb-
TPOB «CHHSISI JIEHTA) JIETYE BBITIOJIHUMO B TIOJEBBIX U J1a0OpPATOPHBIX YCIOBHAX U
P OTOM OOECIeunBaeT NOCTaTOYHO 3(PdekTuBHOE (GHIBTpOBaHWE, OyMaKHBIC
(bMIBTPBHI BXOAT B COCTaB MHOTHX TIOPTATUBHBIX JIA0OPATOPUI M T€CT-KOMILIEKTOB
npousBozacTea 3A0 «Kpucmacty.

Jnst yckopeHust (QUIBTPOBaHHS BMECTO OOBIYHOTO (DMIIBTPA HCIIONB3YETCS
CKIaguateiif. B aToM ciydae paboTaeTr BCsl MOBEPXHOCTh JIMCTA, U (DHUIBTPOBAHHE
uaét obicTpee. M3rotoBUTh CKIaauaThiii PUIIBTP HECI0KHO (pUC. 6): 00bIUHBIN Oy-
MaKHBIH (MIIBTP CKIAABIBAIOT ITOTOJIaM, 3aTEM CKJIAQIBIBAIOT MEITKOM TapMOIITKOM,
ITOCJIE Y€Tr0 aKKypaTHO PACTIPABIISIOT M BCTABJISIFOT B BOPOHKY YCTaHOBKH TS (DHITb-
TPOBaHUSI.

a 6 8

Puc. 6. NpurotoBneHne cknagyartoro punsrpa n ounsTpoBaHme:
a — N3roToBIEHNE cknaayaToro unstpa, 6 — rotoBbIv cknagyatbii punstp,
8 — yCTaHOBKa Ansi punbTpoBaHus

Hwke mpuBOAMM HECKOIIBKO OCHOBHBIX MPABWII MTPpU (DMIIBTPOBaHUH uepes Oy-
MasKHbIE (PHITBTPBI.

* He 3amaxkuBaiiTe CHIBHO HEHTp (QUIBTpa, OymMara TaM MOXKET JIETKO ITOp-
BaThCs1!
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* OunbTp cieayeT BHIOMpaTh TAKOroO pa3Mepa, YToObl OH cierka (Ha 3—5 M)
BBICTYINaJI M3 BOpPOHKHU. [lpn m3numHux pasMepax (uibTpa ero Hy:KHO 00pe3aTb
HOXKHHUIIAMHU.

* [IpuimBas nepBbie MOPIMK KUIKOCTH, CIICTKA IPHJICPIKUBANTE QUIIBTP MaJI0U-
Ko#. Jlanmee ®UJIKOCTh CO B3BECHIO MJIM OCAJKOM IMPWIMBANTE aKKypaTHO U IO CTe-
KJISIHHOM MaJiovKe, He JOIycKas B30aaMydHBaHUs YKE CIOKHBLIEIOCS 0CaaKa.

* [lepByto nopuuto ¢unsrpara (20-30 M wim Gonee, eciu GuIBTP OOIBIINX
pasmepoB) 0TOpoCkTe, MPEABAPUTENHLHO OMOJIOCHYB €10 IPUEMHYIO KoJIOy (9Ta mop-
ust coOupaet B cebe 3arps3HeHus).

* He ynupaiitech nanoukoit B GuisTp — BiiaxkHasi Oymara jgerko pércs! Taxxe
HE MbITalTeCh YCKOPUTH (DMIIBTPOBAHKE, IEPEMEIINBAs 0CAN0K Ha (DHIIBTpE.

» OunsrpoBaHue UAET TeM ObIcTpee, YeM OOJblIe KUIKOCTH Ha (UIBTPE, HO
HEJIb3s HAJIMBATh JI0 BEPXHETro Kpast Oymaru (JIerKo nepeiuTh)!

* Ecniu ¢puneTp Be€ ke mpopBascs, HaJo IPUTOTOBUTH HOBBIM M OT(QHIBTPOBATH
BCE 3aHOBO B UUCTYIO K0JI0y. [IpopBaHHbIil GUIBETP € 0CAJKOM IPH STOM MOXKHO T10-
JIO)KUTh B HOBBIA (UIIBTP, OOJETYMB TeM caMbiM (UIBTPOBAHHE U COXPAHUB YiKE
0CazoK Ha QUIBTpE.

Omoop npoowt 600l unU BbIMANCKU B TPEOYEMYIO TIOCY/Ty OOBIYHO ITPOU3-
town  BOIAT JI0 METOK, HAHECEHHBIX Ha CKJIAHKE (Kobe, mpobupke). [l ToaHo-
1 CTH 0TOOP MOXKET IPOU3BONTHCS € MPUMEHEHUEM HMEFOIIIETOCS B COCTABE
000pYIOBaHUS — I'PATYUPOBAHHBIX MUTICTOK M IUITHHAPOB MAIOro 00bh&Ma.

lNeped 3anonHeHuUem CKAsHKU (npobupku, konbkl) npobol criedyem ybe-
Oumbcs 8 Yyucmome rocy0bl, rnocse 4yezo eé criedyem HEeCKONbKO pa3
0rosIoCHyMb aHanusupyemoul 8000U (8bIMsKKOU).

-
7 st ymo6erBa paboThl ¢ IpoOMpPKaMu UX YCTAHABIMBAIOT B IIITa-
THBBI.

5 mn

Jlobaenenue ncuokux peazenmos (pacmeopos) K npooe
U pacmeopy POU3BOANTCS TPATYUPOBAHHBIMH ITHITETKA-
MH, TIPETYCMOTPEHHBIMH JIs1 JAHHOU OTIEpaIiH.
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3. HAYTO CJNIEAYET OBPATUTb BHUMAHUE NPU PABOTE...
B ciyuasx noGaeneHust peareHra 1o Ka-
IUISIM COOTBETCTBYIOIIUI PacTBOP MOMKET

) | OBITH TOOABIICH C MPUMEHEHUEM TOJIHMEP-

l HOW THUIETKH WM HEMOCPEJCTBEHHO W3

E ﬂ (bHaKOHa-KaHeHBHI/IHI)I (B 3aBUCHUMOCTH OT
E[ E[ 5 MMEIOMIETOCS B COCTaBe 000PY/IOBAHNSA).
7

ITocne nobOaBneHus peareHTa pacTBOp HEOOXOAUMO MepeMellaTh, eCIU B TeK-
CTe HE NpeLycMOoTpeHo uHoe. [lunerky nocie no0aBiieHUs pacTBOpa HEOOX0-
JIUMO MPOMBITH YUCTON BOZIOM.

Jlobasnenue coinyuux peazenmog K npode TPOU3BOANUTCS
NepechIaHieM U3 Karcyll, a Takke J100aBIeHHEM MIPU TOMO-
L1 MEPHOM JIOXKKU WM LIIIATeIs.

|
N

MepHan [Ipu ncons30BaHUN MEPHOH JIOKKH (IITIATEIIS) CHITyYHi peareHT
JIOXKKa 0e3 ropku
gL HE JIOJDKEH COAEPIKATh KOMKOB. PeareHToM ciielyeT 3arnoiaHsTh BECh
—— ] . (93
w 00BEM MepHOit ToxKH Oe3 ropku. [locie nobaBieHus pacTBOp Tie-
: PEMEIIMBAFOT JIO TIOJIHOTO PACTBOPEHHUsI JOOABICHHOTO peareHTa.
B Tex nyHKTax, re 3To MpeayCcMOTPEHO, TPOOYy OCTABIISIOT HA YKa3aHHOE

10 munyr  BPEMS U IPOTEKAHMs PEAKLMKU MJIM MHOTO HpoLecca.
[ToneBble WccaeqOBaHHUS YaCTO MPEAYCMaTPUBAIOT TaKKE OLEHKY
COCTOSIHUSI TTIOYBBI IO TTOKA3aTeNsiM KHCIOTHOCTH, 3aCOJIEHHOCTH M 00eCIeueHHO-
CTH COCIMHEHHUSAMH a30Ta ¥ Hocopa, uTO BHIIIOTHUMO C TPUMEHEHUEM PAa3ITHYHBIX
MOPTaTUBHBIX JIA0OOPATOPUH U TeCT-KOMIUIEKTOB. OTOOp M MOATOTOBKA ITOYBBI HME-
10T XapaKTepHbIE 0COOCHHOCTH, KOTOPBIC ONKMCAHbI B CIICLHATBbHON JuTeparype'’ u
KpaTKo OTPa)<eHBI B I1. 5.4.
O6paboranHas mpoda 1o MEeTOIMKe aHaJi3a B OOJIBIINHCTBE METOJIOB TUTPYET-
CsI WJIH TIOABEPTACTCST KOJIOPUMETPUPOBAHUIO (BU3YAIBHO JTHOO (DOTOMETPHIECKH).

Tumposanue npoovl MOXKET BBITIOTHATHCS B YIIPOIIEHHOM Ba-
Nexopwbiin  PHAHTE (YKOPOYECHHAs NMUIETKA CO MINPULIEM) JIMOO ¢ IPUMEHE-
o6veém/Vi/  Hpem nuneTkd (OFOPETKH) B THTPOBAIBHOHN YCTaHOBKE.
- Kgugqu;,\ulﬁl [Ipu TUTpOBaHMN HEOOXOAMMO OIIPEACTUTH 0OBEM pacTBO-
OPREMIYI pa TMTpaHTa Kak pasHOCTL MEKILY OOBEMOM PacTBOpPA B IHIIET-
Ke B Hauaje W 1Mo OKoH4YaHuu TuTpoBanus. [logpoduee o0 ome-
panysix Ipy THTPUMETPUIECKOM OTIPEAETICHIH CM. B 11. 3.4.3.

17 Mypasbés A.I", Kappbies B.5., NlaH3bepr A.P. Yka3. cod. ; XUMUYeCcKuMit aHanms noyski.
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A O esu3yanvHom Koaopumempuposanuu 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 MOKA3aTEIEH.

B psiae onpenenenuii npelyCMOTPEH pacuém pe3yibmamos
Pacu&THas ananu3a, KOTOPhI MOXKET BBIOJTHITHCS IO ITOJHOW JHO0
chopmyna yHIpoIéHHoM hopmyIte.

3.4.2. OpraHonenTu4eckune oLeHKU U MeToabl

OpranonenTryeckast OlieHKa Ka4yeCTBa BObl — 00s13aTeNbHas HAYaIbHAs TPOLICY-
pa KoHTpost Bojbl. EE mpaBHIIbHOMY MPOBEACHUIO CIICHHAIUCTHI MPUIAIOT OONBIIOE
3HadeHne. Mexmayrapomasie ctanmaptel MCO 6658 u npyrue ycTaHaBIMBAIOT CIICITH-
aJbHBIC TPEOOBaHMA K JIETycTaropaM (JHIaM, MPUBIEKAeMBbIM K OPraHOJIENTHYECKOH
OLICHKE) M METOJ[aM IIPOBEJICHHS JIETYCTAIIUH.

Opranonentu4eckue METOAbI HCIIOIB3YIOTCSl MPH ONPECNCHUH TaKHUX IO-
Kazareyielf, Kak 3arax, BKYC, IIBET (I[BETHOCTb), MyTHOCTb M Ipo3padHOCTh. [Ipu
O9TOM YCJIOBCK, BI)IHOHHHIOHII/Iﬁ aHaJIM3, NOJIKCH YMETh KOPPCKTHO OIPEACIATL YKa-
3aHHBIE TTOKA3aTeNlr, UCIIONb3Ysl COOCTBEHHBIE BKYCOBBIE OIIYIIEHUS, OOOHSHUE U
3penue. [lpu ompeneneHny 1BeTa 1 MyTHOCTH CIIEyeT 00eCIiedyrBaTh OCBEIICHHE,
JIOCTaTOYHOE TI0 €T0 XapaKTepy, HHTEHCUBHOCTH M HANPABICHHOCTH; IIPH OTIpeie-
JICHUH 3araxa BIHSIOIHUMHI (DaKTOpaMu SBJISIFOTCS TEMIIepaTypa NpoObl U IBUKEHHUE
BO3/yXa (HaJIMIUE BETPA).

3.4.3. TutpumeTpunyeckme MeToabl

TurpumeTpudeckuil METOJ| aHaIM3a OCHOBAH Ha KOJUYECTBEHHOM OIIpeJeNe-
HuM 00bEMa pacTBOpa OJHOTO U3 JBYX BELIECTB, BCTYMAIOMINX MEXKIy COOOH B peak-
LHI0, TPUYEM KOHIIEHTpAIMSI OJJHOTO M3 HUX JIOJDKHA OBITH TOYHO M3BecTHA. MeTox
3aKJIF0YaeTCsl B TOM, YTO K ONPEIeNIIeMOMY BEIIECTBY B ITpoOe MpUOABISIOT pacTBOP
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peareHTa M3BECTHOW KOHIIEHTpaluu (TUTPaHTA) JI0 TeX IOp, IMMOKa €ro KOJIMYECTBO
HE CTaHeT SKBHUBAJIEHTHBIM KOJIMYECTBY NMPOPEATUPOBABIIETO ¢ HUM OIPEENIIEMOTr0O
BeriecTBa. [Ipu ananmze pacTBop TUTpaHTa MOMEIAIOT B OIOpeTKy (MHUIETKY) U OCTO-
POXHO, MaJBIMH MTOPIUSMH, TPHIIMBAIOT €70 K HCCIEIyEMOMY PacTBOpPY. DTa orepa-
1Sl Ha3bIBA€TCS THUTPOBAHMEM. B MOMEHT OKOHYAaHWS PEaKIWHU JTOCTUTAETCS TOYKa
SKBHUBAJIEHTHOCTH. B TOUKe SKBMBaJICHTHOCTH 3aTpaueHHOE Ha TUTPOBAaHUE KOJIWYE-
CTBO (MOJIb) TUTPAHTA PABHO U XUMHUYECKU IKBUBAIIEHTHO KOJIMYECTBY (MOJIb) Ompe-
JeTsIeMOT0 KOMITOHEHTa. TOuKy SKBUBaJICHTHOCTH OOBIYHO OIPEAEIISIIOT, BBOIS B pac-
TBOP COOTBETCTBYIOIINH WHUKATOP M HAOIIONAS 32 PE3KUM U3MEHEHHUEM OKPACKH.

OCOOEHHOCTBIO TUTPUMETPUIECKUX METOJIOB aHAJIN3A SBIIAETCS 3aBUCHUMOCTD
00BEMa pacTBOpa THUTPAHTA OT YPOBHS KOHTPOIHPYEMOH KOHIICHTpAITUU. DTO 00-
YCIIOBIIEHO T€M, YTO PACXOIyeMbIe TP THTPUMETPHUIECKOM OIPEISIICHUH PearcHTh
MOTYT BKIIOYaTh PACTBOPBI C HEU3MEHHBIM PACXOJIOM Ha OJTHO OIpe/esieHHEe, HO OHU
00s13aTeNIbHO BKITIOYAIOT PACTBOP TUTPAHTA, PACXO KOTOPOTO MPU aHAJIN3€ HETOCTO-
SIHEH W 3aBUCHUT OT (JaKTHUYECKOW KOHIIEHTpAIMU TUTPYEMOTo KOMIIOHEHTa. Pacxox
TUTPAHTa MO)KHO CYUTATh CBSI3aHHBIM PACUETHON (OpMyIoi (MIMEIOTCS B OIIMCAaHUHT
METOAWK OTIPENEICHNs, CM. pa3ien 6) co 3HauYeHHeM IOKa3aTels, 3aJaHHBIM IS
KOHTPOJISL. DTO IPUBOIUT K HEOOXOAMMOCTH YCTaHABIUBATE PECYPC H3/IEIHUN ITPH TH-
TPUMETPUUECKOM OIPE/ICIICHUH B BUJIE MHTEPBAIa 3HAUCHUI KOJMUECTBA aHAIH30B.

[Ipu BbIMONHEHUH aHAIM3a TUTPUMETPUUECKUM METOJIOM (ILENOYHOCTb, XJIO0-
pubL, 001mas )KECTKOCTD U Ap.) ONpeeieHNE POBOISIT B KOHUYECKHUX KOJI0Aax pas-
JTUYHON BMECTHUMOCTH U B CKIISTHKAxX ¢ MeTkamu (2,5; 5; 10; 20 mur). B mpomecce tu-
TPOBaHMS PACTBOP MEPEMENINBAIOT KPYTOBBIMH ABIKEHUSIMH JINOO BCTPSIXMBAHUEM.

[Ipu TTpOBaHUH HEOOXOUMO OTIPEIETUTH 00BEM pacTBOpa TUTPAHTA, U3pac-
XOJIOBaHHBIH MMPU TUTPOBAHUH JI0 TOYKH SKBUBAJICHTHOCTH.

[Ipu ananuze MaJOMHUHEpPAIN30BAHHBIX BOJ LIEIECOOOpPa3HO MPUMEHSTH TH-
TPOBaHHBIC PACTBOPHI C MOHMKEHHOMN KOHIeHTparuei (10 0,02—0,03 mMounb/i1), KoTo-
pbIe MOTYT OBITB ITOJYYEHBI COOTBETCTBYIONINM pa30baBiieHHEeM Oosee KOHIICHTPHPO-
BaHHBIX TUTPOBAHHBIX PACTBOPOB AUCTUILINPOBAHHON BOJOM.

Ipumep. /st pa3basnenuns pacTBopa ¢ ¢ konnentpamuei 0,1 MoJb/i1 Boo# 1uist mosy-
4YeHus! pacTBopa ¢ koHueHnTpanueit 0,02 Mob/i1 HeoOX0MMO POU3BECTH pa3daBieHHE
B 5 pa3 (T. e. B cooTHomeHuu 1 : 4), nist gero cmemars 100 MiT yKa3aHHOTO pacTBopa ¢
400 M1 BOJIBI, TIPU 3TOM OOIIEe KOJIMYESCTBO MOYUYECHHOTO pa30aBIEHHOTO pacTBOpPa ¢
HY>KHOH KOHIIEHTpanuei cocraBut 500 mur.

TpeOyemble 00BEMBI PACTBOPOB MPH TUTPOBAHUU OTMEPSAIOT C IIOMOLIbIO Or0-
PETOK, IpaJlyipOBAaHHBIX IMHUIIETOK MWK 00Jiee MPOCTHIX AO3UPYIOLINX YCTPOUCTB —
HIMPHLEB, TOJUMEPHBIX MHIETOK, (QIaKoHOB-KanenpHul. Haunbonee ymoOHOH u
TOYHOM MPU TUTPOBAHHH SIBJISIETCS] IPUMEHEHHE PO(ECCHOHANTBHON OIOPETKH HITH
CTaHJAPTHOM IpaJyrnpOBaHHON MUMNETKH (pHc. 7).
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a 6 8 2 a
Puc. 7. Cpeactsa [03MPOBKU pacTBOPOB:
a — 6ropeTka ¢ kpaHoM; 6 — rpagyMpoBaHHas MUMNEeTKa; 8 — LUNPUL-403aTop;
& — nuneTKa nonMmepHas; 0 — dorakoH-KkanenbHULa
Juis ymoOcTBa 3amoHeHHsT MEPHBIX MUIETOK PACTBOPAMH M TUTPOBAHHS X
TEPMETUYHO COCIUHAIOT CO MIMPULIEM T0CTAaTOYHOU BMECTUMOCTHU MOCPEACTBOM CH-
JUKOHOBOU TPYyOKH.

Sanpewaemcsi 3ariofiHeHue rurnemok pacmeopamu rnymém ux eca-
cbigaHusi pmom!

Bo MuOTHEX M3menmsix mponsBoacTBa 3A0 «Kpucmac+Hy mpeaycMoTpena pado-
Ta C TPaJyHUPOBAHHBIMH MHUIETKAMH, YCTAHOBICHHBIMUA B CTOMKE-IITATHBE BMECTE
CO IIMPUIEM-T03aTOPOM, FEPMETHYHO COCUHEHHBIM C MTUTMETKON THOKOM MoTuMep-
HOW TpyOKoii (puc. 8 u 9).

Tak, ucronp30BaHUe TAKOH YCTaHOBKH, 3aKPEIJIEHHON Ha CTCHKE KOHTEHHepa,
MIPUMEHEHO B HEKOTOPBIX TECT-KOMILIEKTaxX (pHc. 8, ).

£z

a

Puc. 8. YcTtaHOBKM ANs TUTPOBaHUS:
a — YKOpOYeHHas nuneTka co LUNpULEeM, yaepxnsaemas pyKkon;
6 — OtopeTka C KpaHOM B TlabopaTopHOM LUTaTUBE;
8 — rpagyvpoBaHHas nuneTka co LUNPULEM B CTONKe-LUTaTMBE,
yCTaHaBMMBaeMOW Ha CTEHKe KOHTenHepa

59




3. HA YTO CNEAYET OBPATUTb BHUMAHUE NPU PABOTE...

Emé Gonee ynoOHa B MpUMEHEHHH YCTaHOBKA I TUTPOBAHMSI, BXOASIIAS B
COCTaB MOPTATUBHBIX JIaboparopuii (Jlaboparopuu aHamu3a Bojsl mojeian HKB-12,
CyIOBOH M KOTJIOBOM BOTHO-XHUMHUYECKHUX dKcrpecc-nadopatopuii CJIKB u BXJJI,
HACTOJIBHOU MouBeHHOU J1aboparopuu tuna HILJI), nMerommx xopiryca ¢ OTKH[IbI-
BAaIOLIMMCS K OIepaTropy CTOJIMKOM. Takas ycTaHOBKa Il TUTpoBaHUs (puc. 9)
MIPEACTABIIACT COOOH JETKYI0 COOPHYIO KOHCTPYKIIUIO, TIO3BOJIIONIYIO YIOOHO BBI-
IIOJIHSATh TUTPOBAHKE C MCIIOJIB30BAHUEM I'PAalyHPOBAHHON IMHUITETKU, COCTUHEHHON
Yyepe3 NOIMMEPHYIO TPYOKy (6) co MIIpHUIeM, IPU 3TOM BCE YKa3aHHbBIC COCTaBHBIC
YacTH pa3MemaroTcs U (PUKCHPYIOTCS Ha CBOUX MECTaX B ChEMHOMN CTOMKe-IITATHBE.
[Ipu sToMm crolika-mtaTuB (2) IIIOTHO yCTaHaBIuBaeTcs B newiro (/) Ha pabouem
cronuke oneparopa. CToiKka-mTaTHB cHaOKeHA KpPEIUICHUSMHU JJIsl CTaHAapTHBIX
KaJIMOPOBAHHBIX IMIIPHUIEB pa3HOro 06sEMa ot 2 mo 10 M (5), a Takke I pas-
JUYHBIX TPAJyUPOBAHHBIX MUIETOK pa3HOro jauamerpa oobémom ot 1,0 mo 10 M
(9). HanéxxHoe pukcupoBaHUE MUIIETKA B OTBEPCTHHU IITATHBA HA HY)KHOH BBICOTE
JIOCTUTAETCS UCIIOIB30BAHUEM OTPAHWMYUTEIFHOTO KOJIbIIA U3 TIOJIMMEPHON TPyOKH,
PAaCIONIOKEHHOTO Ha MHUIETKE Ha HYXKHOU BhIcOTe (§). B kauecTBe orpaHUYMTEINb-
HOTO KOJIbIIa MOJKHO MCIOJIB30BaTh FOTOBbIE KOJIbIIA, MPETyCMOTPEHHBIE B COCTaBE
KOMIUIEKTA WA OTPE3aHHBIC OT COSTUHUTEILHON TPYOKH (6).

y A\

gy

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 TMTpOBaHNHM YI00HO IEPEeMEIIMBATh C HCIIOJIb30BAHHEM MarHUTHON
Meraiky (3). YeTaHOBKa 11 TATPOBAHUS TIO3BOJISIET B TIOJIEBBIX U JJa0OPAaTOPHBIX yC-
JIOBUSIX YIOOHO M TOYHO JIO3UPOBATh PACTBOPHI M PEAreHTHI, & TAKXKE IPOOLI.

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

KaxX, MEPHBIX MMPOOHpPKaX, MEPHBIX KOJI0AX W CKISTHKAX IMPOBOAUTCS
N0 HUMCHEMY KPal MeHUCKa XUAKOCTH (B clydae BOIHBIX pac-
TBOPOB OH Bceria BorHyT). [Ipu aTOoM a3 HaOmronarens dostcen
O0bimb Ha yposne memiku. Henb3si BBIYBaTh MOCIEAHION KaILIHO
pacTBopa W3 MUIETKU WK Oroperkn. HeoOXoauMo 3HATh Takke,
YTO BCS MEpHAs CTEKJISIHHAS TTOCY/1a KaJIMOPyeTCst U IPpalyupyeTcs
pu Temmeparype 20 °C, mo3ToMy 715 TOTyICHHS] TOYHBIX PE3YITh-
TaTOB M3MEPEHHUS 00BbEMOB MPHU MCIIOIB30BAHUH TPaTyHPOBAHHBIX
TUTIETOK, OFOPETOK M MEPHBIX KOJIO TeMIIepaTypa pacTBopa J0KHA
OBITH TI0 BO3MOXKHOCTH O1M3Ka K 20 °C mii OTIHYaThCs OT yKa3aH-
HOTO 3HaueHus He Oosee yeM Ha +(2-3) °C Bo u3bekaHUE 3aMET-
HOH omMOKH B I3MEPEHUN 00BEMA.

S X
3

O e

O6wWwmMn NnopsafoK BbINONTHEHUA onepauui Npyu TUTPOBaHUN
Cobepute ycTaHOBKY ISl THTPOBAHUS B €€ 1OIHOM (puc. 8, ¢ 1 9) mim cokpa-
méHHoOM (puc. 8, a) Buje.
n pnmMmedyaHue. B T1ex cny4yadax Koraa CTOMKa-LITaTB He ncnonb3dyeTcd, wnpuu co-
enHAEeTCA C FpaﬂyMpOBaHHOﬂ NUNeTKon Yyepel OTpe30K coegnHn-
TEeNbHON TPYOKM, N OaHHasa cucTeMa YAEPXKUBAETCS ONepaTtopoM B
pykax (puc. 8, a).
lMpu pabome co cMmeKJIsIHHbIMU nunemkamu cobsodatime
0OCMOpPOXKHOCMb: ornacalimech Ype3mMepHbIX ycusull npu HadegaHuu

coeduHumesibHolU nosumMepHouU mpy6ku unu eé ompe3ska — ¢pukcu-
pyrouwe20 Kosiblya Ha KOHey, nunemku eo uszbexaHue eé nosIoMKU u

803MOXHO20 PaHeHUsl PYK OCKOJIKaMUu CmMekKna.

3amnoIHUTE PaCTBOPOM THUTPAHTA TPaTyHPOBAHHYIO MTUTIETKY. [[71s 3TOTO KOHEIT
MMUTIETKU OIMyCTUTE B CKJISAHKY ((pJIakoH) ¢ pacTBOPOM THUTPAHTA U, BBIABHUTAS
MOPIIEHb MINPHULIA, 3aIIOJIHUTE NOJOCTh MTUIETKU.

BrimonauTte TuTpoBaHue MpoOsl. 111 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
HampaBJICH B IICHTP KOJOBI U OIYIIEH HUKE BEPXHEro Kpasi Kookl Ha 1-2 cM.
[MocTenenHo BABHraiTe MOPIICHb IIMPHUIIA JIJIS IEPEHOCA PACTBOPa TUTPAH-
Ta U3 MUIETKH B THUTPyeMYIO NpoOy, MoKaduBas KoJOy JJIsl TepeMelInBaHMs
conmepkumoro. Habmromalite m3MeHEeHNE OKpackw MpoOsl. B MOMEHT Hambo-
niee OBICTPOTO U3MEHEHUsI OKPACKU MPOOBI PAcTBOP W3 TMHIIETKU JOOABISHTE
MEJIJICHHO, 110 KAIUIAM, ITPU HEMTPEPHIBHOM MEPEMEITUBAHUH MTPOOI PYKOH Mitn
MarHuTHOW Memrankou. [Ipu u3mMeHeHnn oKkpacku mpoobl ClieAyeT 1o0aBIeHHe
pacTBopa npekpatuTh u Beokaath 0,5—1 mun. Eciin okpacka mpoObl BOCCTaHO-
BUTCH, 100aBbTE €€ HEMHOTO PACTBOPA 10 U3MCHEHHUS OKPACKH.

McxoaHbii Omnpenenurte 00bEM pacTBOpa TUTPAHTA, U3PACXOLOBAHHBIN Ha
00BLEM TUTPOBAHUC, KaK Pa3HOCTb MCKAY KOJIMYCCTBOM paCTBOpA B K-
KoHeYHbIii NETKE B Ha4yajie ¥ N0 OKOHYAHUHU TUTPOBAHUS:
O6BLEM .

V=r,6 V.

Jl1st yBEpEHHOTO BU3YaJIbHOIO ONPENEICHHS MOMEHTa OKOHYAHMS TUTPOBAHMS
B CIIy4asiX, KOIJa B TOUKE SKBUBAJCHTHOCTH U3MEHEHHE OKPACKU HEAOCTATOYHO KOH-
TPAcTHO, OKPACKY THUTPYEMOH MPOOBI MOJIE3HO CPABHUBATH C OKPACKOW KOHTPOJIBHOM
poOBl, KOTOPast IPUTOTABIMBACTCS AHATIOTHYHO TUTPYeMOii mpobe. B kauecTse Takoit
npoObI B 3aBUCHMOCTH OT KOHKPETHOH METOAMKN OOBIYHO BHIOMPAIOTCSI TOUKH Havasa
TUTPOBAHUS (10 TIepexo/ia OKPACKH) WM OKOHYAHUSI TUTPOBAHUS (TIOCIIE OUEBUIHO-
IO 3aBEpIUEHUS IIepexosia OKpacku). B HEKOTOPBIX TECT-KOMIUIEKTaX U J1abopaTtopu-
ax 3A0 «Kpucmact» TUTpoBaHHE MPETyCMOTPEHO MPOBOIUTh, CPABHUBASL OKPACKY
npoObI ¢ OKpackoi OyMa)KHOTO LIBETOBOTO 00pa3la Hayajia 1 OKOHYaHUS! THTPOBAHUSL.
[lepexon okpacku B MpO3padHbIX PacTBOpax Jydlle NPOBOAUTH Ha OesoMm Qone (Ha
(one nucra Oenoit Oymarn).

3.4.4. Ocob6eHHOCTHU BbINOSIHEHUS1 aHanu3a
KONMOpUMeTPUYECKMMU MeTogaMM

Konopumerpudeckuii MeTol aHajn3a OCHOBAaH Ha W3MEPEHHH ITOTIIOINICHUS
cBera BemecTBoM. OmnpenenseMblii KOMIIOHEHT MPU MOMOLIY XUMHUKO-aHAJIUTHYC-
CKOM peakIuy MEPEeBOASIT B OKPAIICHHOE COCIUHEHHUE, MOCIE Yero U3MEpsIoT UH-
TCHCUBHOCTH OKPACKHU ITOJIYYEHHOT'O paCTBOpa 1100 CpaBHUBAIOT MHTCHCUBHOCTD
OKPACKH HUCCIIEAYEMOTO PacTBOPA C OKPACKOM CTAaHAAPTHOTO PacTBOPA MIIH TUIEHOU-
HOW KOHTPOJIbHOM IIKajbl. IHTEHCHUBHOCTh OKPACKHU SBJISIETCS MEPOW KOHIIEHTpa-
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MU aHATM3UpyeMoro BeriecTBa. Eciu okpacka mpoObl OIIEHHUBAETCS BU3YalbHO,
TaKOW METOJl Ha3bIBACTCSI BU3YalIbHO-KOJIOPUMETpUIeCKUM. [Ipu u3mMepeHn HHTCH-
CUBHOCTH OKPACKH IMPOO ¢ MOMOIIIBI0 Mprudopa — ¢orokoopumeTpa ubo (oto-
MeTpa — METOJ| Ha3bIBaeTCsl POTOMETPUIECKUM.

OCHOBHOW 3aKOH KOJIOpHUMETPHUU — 3akoH byrepa — JlamGepra — bepa
(c HIM MOYKHO TTO3HAKOMHTHCS MOPOOHEE B TFOOOM YYeOHUKE 110 KOJIOPUMETpHYe-
CKHM METOJIaM aHalln3a) 3alKiChIBaeTCs CISTYOIUM 00pa3oMm (5):

A=1gll°=8><C><l, Q)

rne A — omnTuveckas TIOTHOCTh PacTBOPA;

I, v [ — VIHTEHCUBHOCTb CBETOBOTIO IOTOKA, MOMAAKOIIEro Ha pacTBop (/) u
MIpoIIeIIero yepe3 pactsop (/);

€ — K03 uIMeHT cBeTonorouieHus (BeIMYUHA, TOCTOSHHAS Ul JAHHOTO
OKpAIIICHHOTO BEIIECTBA);

C — KOHIICHTpALUS OKPAILIICHHOTO BEIIECTBA B PACTBOPE;

[ — TONIIIMHA TIOTIIOIIAFOIIIETO CBET CIIOST PACcTBOPA (IUTHHA ONTHIECKOTO ITyTH),

Mempuueckum Memooom OnpenesieHue OOBIYHO Mpo-
BOJIUTCS B KOJIOPUMETPUYCCKUX MPOOUPKAX C METKOMU
«5 My1» U0 B CKIISIHKAX ¢ MeTKOU «10 Mim» mim «20 MiD».
ITocne 06paboTKy POOHI U TOOABICHUS K HEH pearcHTOB
npoba mpuodperaeT okpacky. HTEHCHBHOCTh OKpPaCKH
SIBIISIETCSI MEPOU KOHIICHTPAIIMH aHAIH3UPyEeMOTO Bellle-
ctBa. OKpacka pacTBOPOB, MOJy4YeHHas mpu 00paboTKe
po0, CPaBHUBACTCSI BU3yallbHO C 00Opa3lamMu OKpPaCcKH
KOHTPOJIBHOH ILIKaJIBI.

IIpy BU3yadbHOM KOJOPHUMETPUPOBAHUHU OKPACKY
pacTBopa-mpoObl HAOIIOAIOT CBEPXY BHHU3 Y€pe3 OTKPHI-
TYIO CKIISTHKY WJIH TIPOOUPKY Ha OesroM ()OoHE MPH JOCTATOYHOH OCBEIIEHHOCTH. J{i1st
VIPOIIEHUS] BU3YyaIbHOTO KOJOPUMETPUPOBAHMSI B COCTAB M3JICIUN BBEJCHBI TUIE-
HOYHBIC KOHTPOJIBHBIC IIKAJIbI, HA KOTOPBIX OKpAIIEHHbIC 00pa3iibl BOCIPOU3BOIST
(]_[BCT u I/IHTCHCI/IBHOCTB) OKpAaCK1 MOJCJBbHBIX 3TAJJIOHHBIX pacTBOPOB, IIPHUIOTOB-
JICHHBIX C 3aITaHHBIMHU 3HAYCHUSIMN KOHHCHTpaHI/Iﬁ ICJIEBOTO KOMIIOHCHTA.

3a pe3ynbTaT aHaiIM3a MMPU BU3YaJIbHOM KOJIOPHUMETPHPOBAHUH TMPUHUMAIOT
TO 3HAYCHHE KOHIICHTPAIMW KOMIIOHEHTa, KOTOpOe MPUIHCAHO ONrKalIieMy I1mo
OKpacke 00pa3ily KOHTPOJIBHOU Kbl JINO0 MOJEIHHOTO 3TAJIOHHOTO PAacTBOpA.
Ecnu oxpacka pacTBopa-mpoObl B KOJIOPUMETPUUYECKOM MPOOUpPKe (CKIISTHKE) OKa-
JKETCsl MHTCHCUBHEE KpaitHero oOpasiia Ha IIKajie ¢ MAKCUMaIbHOW KOHIICHTPAIU-

HpI/I BBINIOJIHCHUU aHAJIu3a 6U3yajlbHO-Ko10pu- 2

5

N
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eif, mpoBoAsT pa3zdaBienue npoosl. [lociie MOBTOPHOTO KOIOPUMETPUPOBAHHUS BBO-
JST MONPAaBOYHBINA KOA(GUIMEHT, yYUTHIBAIOIINN CTETIeHb pa30aBiIeHUs TPOOLI.

HHTEeHCHBHOCTB OKpacKu Mpo0, MOIYYEeHHBIX MTPU BHITOTHEHUN aHATTM30B, MOYXK-
HO M3MEpsTh C IMOMOIIbI0 pudopa — QoTokonopumerpa (poromerpa). CooTBeT-
CTBYIOIIMH METON aHaIN3a Has3bIBAaeTCs pomomempuueckum. TakuMm criocoOom
OTIPEJIEIISIFOT ONTHYECKYIO TNIOTHOCTh PACTBOPOB — MPOO B KIOBETAX M3 KOMILIEKTa
(boToKoIOpHMETpA.

B cnydasix korna aHamTu3upyeMblii KOMIIOHEHT HE TTOJBEPTaeTcsi THIPOIU3Y MpU
pa30aBiIeHHN pacTBOPA, MOXKHO BBIIOIHUTH paz0aBiieHHe IPOObI U 3aTeM KOJIIOpUMe-
TPHUPOBATH yKe pa30aBICHHYIO TPOOY, IMEIOIIYI0 U3BECTHYIO CTEIIEHb pa30aBIeHNsI.
IMocte MOBTOPHOTO KOJIOPUMETPUPOBAHNUS HEOOXOANMO BBECTH IOTIPABKY Ha pa30aB-
JeHue mpoObl. JI1st 3TOT0 pe3yasTaT aHaInu3a YMHOXKASTCS Ha ITONPAaBOYHBIH KO3 (-
LIMEHT, PaBHBIN KPAaTHOCTH CTEIIEHH Pa30aBICHUS IPOOBHI.

Ipumep. [lepen ananm3oM npoussenu pazdaBieHue npoosl B 5 pas, myst uero 100 M
poOsl cMvemany ¢ 400 MIT TUCTHITMPOBAHHOW BOJABI (KPaTHOCTH pa30aBlIeHUsT paB-
Ha 5). Pe3ynprar aHagu3a 110 KOHKPETHOMY IOKa3aTeli0 pa30aBICHHON MPOOBI BOIBI
(T. e. KOHIIEHTpAILMS aHAJTU3UPyeMOro KommoHeHTa) paBen 0,20 mr/i. PaccunthiBaeM
KOHLIEHTPAIIUIO JAHHOTO KOMIIOHEHTA B MCXOIHOM (Hepas0aBieHHoi) mpode Bomb C, :

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

CnengyeT uMeTh B BUIY, YTO BO3HHUKAIOIIKE B IIPOLECCE KOIOPUMETPHUE-
CKHX pEakKlUd OKpacKd OOBIYHO MajOyCTOWYHBBI, TIOSTOMY IPH OMHUCAHHU IPO-
LeAyp aHalu3a CleAyeT MpUIepKUBaThcd yKa3aHHOM JUIsl TAHHOTO OMpeseseHUs
MIPOIOIKUTEIHHOCTH OTEPALINH.

3.4.5. O BbINoNIHEHMM aHanu3a ¢ hoTtomMmeTpupoBaHMEM NPO6

[Ipumenenue texnonoruit 3A0 «Kpucmac+» mpemycMarprBaeT, 9To OKpaIieH-
HBIE TIPOOBI, TOTydYeHHBIE TIPH BHITTOJTHEHUH aHAIN30B, MOYKHO KOJIOPUMETPHUPOBATh
TaK)Ke C MOMOIMIBI0 (POTOKOJIOPUMETPOB — KaK IOJIEBBIX, TaK M JaOOpaTOPHBIX, U
ATO TO3BOJISIET BHIMOIHATH KOJTUYECTBEHHBIH aHAJN3, OTHOCHUMBIH K XUMHUYECKUM
M3MEPEeHUSM C HOPMHUPOBAHHBIMHU TOKA3aTesIMA TOYHOCTU. TEXHOIIOTUN aHaIn3a
3A0 «Kpucmac+y MO3BOJNSIOT MPOBOIUTH OIMPENETICHUS C HCIIOIb30BAHHEM BbI-
myckaeMbIXx B Poccru n 3a pyOeskoM MPOMBILUIEHHBIX (OTOAIEKTPOKOIOPHUMETPOB
(puc. 10) u criekrpooTOMETPOB.

Brimyckaemble 0Te4ecTBEHHOH NPOMBILIIICHHOCTBIO COBPEMEHHbBIE IMOpTa-
TUBHBIE TIOJIEBbIe (hoToKomopumeTpsl (puc. 10 @, 6) ABNSAIOTCS yYHHBEPCAIBLHBIMH,
TaK KaKk UMEIOT aBTOHOMHOE MTUTaHKE, TPUTOIHBI JIUIsl PabOThl B TIOJIEBHIX H JIa0O0-
PaTOpPHBIX YCIOBUSX, UMEIOT OPUTHHAILHOE MTPOrpaMMHOE 00eCTIiedeHre U TI03BO-
JISIFOT BBIBOJIUTH JIAHHBIE HA TMIEPCOHAIBHBIA KOMIBIOTEp. J{J1sl BHITOTHEHNUST aHAIIU-
30B B dKCIenUIUOHHEIX yenoBmsaXx 3AO «Kprucmac+y mocTaBiseT HaOOp-yKIaAKy
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st potokonaopuMerpupoBanus «kotect-2020-K» (puc. 10 6, npunoxenue 2).
B nabope xpome (orokosnopumerpa, paboTalOLIEro B peKUME KOHIIEHTpaToMepa,
HMMEIOTCSI PUHATICKHOCTH — CKJISIHKU JUIS XpaHEHHS U TPAHCIIOPTHPOBKH MPOO,
KIOBETHI, HA0Op CBETOJMOIOB B IIMPOKOM JIMAITa30He JUIMH BOJIH BUIUMOTO CBETa
coopuuk poromerpuueckux MU. Ipu ananuzax npod B SKCHIETUIIMOHHBIX YCIOBH-
SIX TIOPTATUBHBIC KOJIOPUMETPHI YI0OHO HCITOIB30BATh B KOMIUIEKTE C HOYTOYKOM.

Puc. 10. doTokonopmmeTpsi:
a — yHuBepcarbHbI POTOMETP MapKn «DKOTECT- 2020»
6 — Habop-yknagka Ans nonesoro oTokonopumeTpmpoBaHus «3kotecT-2020-Ky;
8 — yHuBepcarnbHbI hoToMeTp Mapkun «3AkecnepT-003»;
2 — nabopaTopHbI oToMeTp Mapkn KPK-3
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[Ipu ncnonb30BaHUM AJIS1 KOJIOPUMETPUPOBAHUS IPOO (POTOKOIOPUMETPOB OII-
THUYECKYIO TUIOTHOCTh PACTBOPOB-NIPOO M3MEPSIIOT, KaK MMPAaBHUJIO, B KIOBETaX C -
HO¥ ontrueckoro mytu 10 mudo 50 MM u3 komIuiekra horomMerpa.

HeoOxoaumbIM 3TanoM ()OTOMETPUYECKOTO aHaIHu3a SBISETCS MOCTPOCHHE
IpagyMpOBOYHON XapaKTEPUCTHKH, KOTOpas JOKHA ObITh BBINOJHEHA 3adiaro-
BPEMEHHO B COOTBETCTBUU C ucnojabdyemoi MU. B 3aBucumocTH OT THIA HC-
[0JIb3yeMOro npubopa B pe3yibrare GOTOMETPUPOBAHMS MOKET OBITH OIpesese-
Ha KOHIIEHTPALWsA aHATU3WPYEMOTO BEIIECTBA WJIM ONTHYECKAs IUIOTHOCTH IMPOO.
KoHnenTtpauus ananu3upyeMoro BelecTBa BbIBOJUTCS aBTOMATHUECKU Ha TUCTIICH
(hoTokoIOpUMETpa HETOCPEJACTBEHHO TpU (HOTOMETPUPOBAHUM, TaK KaK MpPUOOP
IIOCTABJISIETCS YK€ 3alpOrpaMMUPOBAaHHBIM Ha aBTOMAaTHUYECKUH pacuéT 3HAYCHUH
KOHLIEHTPALIMH [IPH aHAJU3E, T. €. B HETO Y>K€ BBEJICHBI ITApaMeTPhI TPalyHPOBOYHOI
XapakTepUCTHKH. B 3ToM ciyyae npubop paboTaeTr B peskuMe KOHLEHTpaToMepa.

K npubopam, criocoOHbIM paboTaTh B PeKUME KOHIIEHTPATOMEpPa, OTHOCSTCS
¢doroxonopumerprl «koTecT-2020», «Okcnepr-003» u T. n. CoOTBETCTBYIOLINE
TEXHUUYECKUE JIAHHBIE ¥ OCOOCHHOCTH PUMEHEHUsI IPHOOPOB MPHUBOJISITCS B JIOKY-
MEHTALUH HA HUX.

Onnako He Bce (hOTOKOJIOPUMETPBI MOTYT paboTarh B peXUME KOHIIEHTPATO-
Mepa. He moryT paborarh B TakoM pexuMe IpHOOPBI YKa3aHHBIX MapOK, €CIH B UX
IporpamMMmy He BBEICHBI ITapaMETPhI IPalyHPOBOYHON Xapakrepuctuku mo MU (ue
MIPOM3BEICHO MPOrPaMMHUPOBAHUE HA aBTOMATHUECKUH pacuéT 3HAYCHUI KOHIIECH-
Tpanuu npu aHanuse). g Takux npuOopoB ompeesieHue KOHIIEHTPAud KOMIIO-
HEHTAa MPOBOJUTCS B PEKUME IOJKIIOUCHHUS TPHOOPa K IEPCOHATILHOMY KOMIIBIOTE-
Py WIH TP CYUTHIBAHUN KAXKJIOTO MOJIYYEHHOTO 3HAYCHUS ONTUYECKOM TIIOTHOCTH.
B nannom cityyae 3HaueHnE KOHLEHTPALMH ONIPEAEIIsieTCs 10 TpapuyecKoi rpayu-
POBOYHOI XapaKTepUCTUKE, TOCTPOCHHOM MOTpeOUTENEM 3a0IaroBpeMEHHO 110 all-
roputmy, npuBenéHHomy B MU. AHaloru4Ho cieayer AeHCTBOBATH MOTPEOUTENIO
[PY MCTIOB30BaHUU Pab0TOCIIOCOOHBIX (POTOKOIIOPHUMETPOB YCTAPEBIIMX MOJIEIICH.

[Ipu mnpoBeaeHnu ¢GoTOMETpUPOBaHUST NPOOBI B XOJE aHajuM3a Mpeay-
CMaTpPUBAETCS BBHITTOJHEHHNE BCEX ONEPANN C NCTIOIB30BAHNEM KOMIUIEKTYIOIIUX U
PEareHTOB, MMEIOIINXCS B COCTABE COOTBETCTBYIOILETO U3/1eMs (yKa3aHbl B TJIaBe 6
MIPY OTIMCAHWU TPOLIEAYP aHaIN3a KaKJO0TO KOMIIOHEHTA).

[lonublii nepeyeHb 0OOPYAOBaHMSA, HCIOIb3YEeMOTo HpU (OTOMETPUUECCKOM
ONPEJCIICHUH, IPUBEIEH B COOTBETCTBYIOIIEH METOJUKE BBIIOIHEHUS U3MEPEHUM.
B o0mem ciyyae kpome CpeAcTB KOMIUICKTALUM U3 COCTaBa TECT-KOMIUICKTA MJIH
MOPTAaTUBHOM Jabopatopun mpu (POTOMETPUUYECKOM ONPEAETICHUH HCIOIb3YETCs
thoromerp ¢ Habopom kroBeT (10-50 Mm), a Takxke cleayromiee 000pyI0BaHHUE IS
MOCTPOCHHS IPaAyUPOBOYHON XapaKTEPUCTHKH (€CIIM PUOOP rpagyupyeTcst moTpe-
ourtenem): HAOOP MEPHOM MOCY/IbI — MUIETKH rpayrupoBanHbie (1—-10 M), KOJIOBI
mepubie (50, 100, 1000 M), cranaapTHBIH 00pa3el] cocTaBa Jijisi COOTBETCTBYIOIIETO
KOMIIOHEHTA, BOJIA TUCTUIIIMPOBAHHAS.
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MpumeyaHue. PekomeHOyeTcsi UCMOMNb3OBaHWE MHOTOMYHKLMOHAmNBHOTO HaGopa nocy-
AObl ANA XMMUYECKoro aHanmaa (npunoxexuve 4).

[IpubopHoe KOTOPUMETPUPOBAHUE TO3BOJIIET CYIIECTBEHHO TMOBBICUTH TOY-
HOCTb aHalu3a, OfHAKO TpeOyeT OOJbILIEH THIATENPHOCTH M KBaJU(pUKALUU B pa-
00Te, MpeABapUTENHLHOTO MOCTPOSHHS T'PAaJyUPOBOYHON XapaKTEPHCTHKH (Kena-
TEJIBHO HE MEeHEee TPEX MapallyieNIbHBIX MOCTpoeHHH). [Ipr 3TOM n3MepsroT 3HaueHust
OINTUYECKOH IIOTHOCTH PAcTBOPOB, NPUIOTABIMBAEMBIX COIVIACHO METOIUKE H3-
MEpEHHH KOHKPETHOTO IMOoKa3aTessl. 3HaueHUs] OCHOBHBIX MapaMeTpPOB HEKOTOPBIX
(doromerpuueckux MU npuBeieHsl B Ta0. 5 U B TEKCTE OMUCAHUS TPOLIELYP COOT-
BETCTBYIOLIETO ONPEACTICHUS.

Tabnuuya 5

CBefeHus o napameTpax HekoTopbix hoTtomeTpuyeckux merogos 3A0 «Kpucmac+»

MW | AnHanusupyembin O6Go3HauyeHue OunanaszoH | O6bLEém | OnwuHa BonHbI

KOMMOHEHT MeToaAMKMN n3mepeHun, | npobbl, | cBeTogMopa,

U3MepeHun mr/n M HM
* | AntomMuHun MBW-06-151 0,15-1,0 10 525
* | AMMOHMI MBW-04-148 0,2-4,0 5 430
* | XXeneso obuee MBW-01-190 0,05-2,0 10 502
* | MapraHey, MWN-18-192 0,08-1,0 10 470
* | Megb MWN-19-191 0,2-4,0 10 470
* | Hutputsl MBW-07-149 0,04-2,0 5) 525
deHorbl MBW-12-163 0,002-0,05 250 470
(beHONbHbIV MHAOEKC)
dopmanbaerng MBW-09-164 0,03-0,4 10 525
* | ®ocartel (no PO,*) [ MBM-05-240 0,1-3,5 10 660
* | dTopuapl MBW-14-155 0,04-3,0 5 620
* | LiBeTHoCTb MBW-10-157 20-200rpag. | 5 400
LiBETHOCTU

* | UunHk MW-20-193 0,05-0,5 5 502

* MW attectoBaHa 1 BHeceHa B ®enepanbHblii peectp MU.

ITpumep rpagynpoBOYHON XapaKTEPUCTUKU, OCTpoeHHOH s MU KoHIleH-
Tpawuuii jxesie3a o0IIEro B BOEe Ha OCHOBE TecT-KoMILIekTa «Kene3o obuieey, npu-
BeaéH Ha puc. 11. JlanHoe n300pakeHue, B KOTOPOTO XapaKTEPeH M Ul IPyTux
KOMIIOHEHTOB, IOJIy4eHO B MHTep(delice mporpaMMsbl YIpaBiIeHUs] JaHHBIMU (OTO-
MeTpa «IxotecT-2020» mpu ero NOAKIIOYEHUH K MEPCOHAIBHOMY KOMIIBIOTEPY B
peXHuMe 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 KOPPENnsaLUM ANnsa TEKYLUMX OaHHbIX rpa-
OyupoBku, A — onTuyeckasl NMoTHOCTb pacTeopa, C — KOHLUeHTpauust
pacTBopa.

'
'
S ———— S T
|

Puc. 11. MpagynpoBoYHas xapaktepucTuka,
nony4eHHas ansa MW koHUeHTpaumii xenesa obLuero
Ha OCHOBe TecT-koMmnnekTa «XKeneso obLlee»

W3 puc. 11 BunHO, 4TO TpaiynpoBOYHAS XapaKTEPUCTHKA PAKTUUECKHU JTMHEH-
Ha B IaIia3oHe KOHIEHTpanui 10 2,0 MI/J1 U MOJUUHSIETCS] U3BECTHOMY YPaBHEHHIO
TUIA Y = ax + 6, NPUUYEM CUCTEMATUUECKasi COCTABIIIONIAs 6 JOCTATOYHO MaJla.

Bo3Mo)XHOCTB BU3yalu3aluy rpagyupOBOUYHON XapaKTEPUCTUKH, 0O0ecTeunBa-
emas IpU U3MEPEHUSAX KOHLEHTPAIUK BEIIECTB B BOJIE C MPUMEHEHNEM (OTOMETpa
«Oxorect-2020» U APYrUX COBPEMEHHBIX MPHOOPOB, MO3BOJISIET BBIBISTH IPyObIC
OIIMOKY U SIBJISICTCSI YIOOHOM JIJIst OIlepaTopa.

3.4.6. 06 aHanu3e NOYBEHHbIX BbITAXEK

Omnpenenenne nokasareyieli COCTOSHHS MOYBBI TOCPEIICTBOM aHaIM3a MOYBEH-
HBbIX BBITAXKCK BKJIIFOYACT B OGH.[GM cjiydac Tpu OCHOBHBIX DTalla:

1) oTOOp MOYBEHHBIX 0OPA3IIOB U IMOATOTOBKY MPOO ITOUBHI;

2) MPUTOTOBJIICHUE TIOYBEHHON BBITSKKU;

3) XUMHYECKHUI aHAITN3 TIOYBEHHOM BBITSKKH C BRIPOKCHUEM Pe3yibTara aHaln3a.

BaxHo, 4TO Ka)/Iblil U3 yKa3aHHBIX ATAIOB BBIMOJHACTCS 10 OMPEACIEHHBIM
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MeTtoarkaM. PaboTel Ha 3Tamax 1 u 2 BEIMONHAIOTCS 3201arOBPEMEHHO TIepe;] aHAIH-
30M (CM. TI. 5.4 HACTOSLIETO PYKOBOJICTBA).

TexHogorusa XuMHUUECKOI0 aHaJIN3a MOUYBEHHBIX BBITIKEK HOI[pOGHO H3JI0KEHA
B CIIEIIHATU3UPOBAHHBIX PYKOBOICTBAX ‘%,

XHUMHUUYECKUI aHAJIN3 TOTOBOM MOYBEHHOW BBITSKKU B YACTU MOJATOTOBKH MpU-
TOTOBJICHHS PACTBOPOB (€CIIM MPEIYCMOTPEHO) 1 BBHITIOTHEHHS OTIPEACIICHIs HE OT-
JUYAeTCsl OT TOTO K€ MPH aHanmu3e BoAbl. OIHAKO pe3ysbTaT aHadu3a MOYBEHHOM
BBITSDKKU JIOJDKEH OBITh BBIPAXKEH KOHIICHTpaIluel (MacCOBOM MM SKBUBAJICHTHOM )
HE K eJIMHUIe 00bhEMa TojIexKaIle aHaIu3y BOJIbI, @ K Macce Cyxoi mouBbl. Oco-
OEeHHOCTHU BBIPpAXXCHUA PE3YJIBTATOB XMMHYCCKOI'O aHalin3a IIOYBCHHOU BBITSKKU
MIPUBEICHHI B 11. 3.3.

3.5. HeonpepenéHHoCcTH
M NOrpeLHoOCTN NU3MEepPEHNN

[Ipu u3mMepeHnn KOHIIEHT AN XUMUIECKOTO COSTUHEHNS B BOJIE TaXKE CaMBI-
MU TOYHBIMH METOJIaMH BCETNla OCTAETCS HEKOTOPOE COMHEHHE OTHOCHUTEIIBHO JI0-
CTOBEPHOCTH pe3yibTaTa, TaK KaKk M3MEepEeHUe — CIIO)KHAS MPOLEAYpa, COCTOSIIAs
n3 Oonee MPOCTHIX ONepanri, Kakaasi U3 KOTOPBIX BBIMOJHIETCS ONpeneEHHBIMU
cpezacTBaMu. B yactHOCTH, JUTS TTONy4YeHHUsT pe3yabrara aHaln3a HHOTAa HeoO0X0 -
MO BBITIOJTHUTH HECKOJIBKO M3MEpPEeHH 00bEMOB PacTBOPOB, HABECKU peareHTa, nH-
TEHCHUBHOCTH OKPAacKH pacTBopa u T. 1. [losTOMy mox TepMHHOM «pe3ynbTaT u3Me-
PEHHS TIOZPAa3yMEBACTCS pe3)ibmant ONpedeeHusi COOePHCAHUS KOMNOHEHMd TN
pe3yiomam écetl npoyedypul anaauza’. B 1o xe BpeMms CleayeT HMETh B BHIY, 4TO
XapaxkTep U3MEPEHUsI MOXKET UMETh (M YacTO MMEET) KayK/1asl BBIOJIHsIeMast IPH aHa-
JIM3€ BOJBI OTIEPALHsL, TIPU STOM BBITOJIHSIOMINE ONlepaluy 1 aHalu3 CyObeKT OyneT
JUTSL HAC ONepamopoMm.

Taxum 00pazoM, pe3yIsTaTy MPUCYINa HeonpedeléHHoCb, CTeTIeHb (MU 3Ha-
YeHHEe) KOTOPOH TeM He MeHee MOXKET OBITh OIlEHEHa W 10 BEJIWYMHE, U 10 3HAKY.
BrlinonHss u3MepeHne TeM WM UHBIM METOJIOM, OIIePaTop JOJIKEH UMETh 110 MEHb-
el Mepe MpeACTaBIeHHE O TOM, YTO B 3HAYEHUH 0XKHJIAEMOTO PE3yJIbTara HMEeTCs
HEeKasi HeonpeaeNEHHOCTh. Heonpenel€HHOCTh pe3ysbraTta CBOAUTCS K MUHUMYMY
IIpu CO6J'IIOZICHI/II/I IMPUHLOMUIIOB U IpaBUJI CIUHCTBA U TOYHOCTHU H3MepeHI/II>'I.

18 Mypasbés AT, Kappbles B.5., MsiH3bepr A.P. Ykas. cou. ; XUMAYECKVIA aHanm3 noYsk.

19 B aHanuUTUYecKkol NpaKkTUKe YacTo MCMOMb3YHT TEPMUH «HaBModeHNe», NoHUMas
nog HUM eQuHUYHOE onpeferneHve, a pesynsTaTtoM aHanusa Unu pesynsTaTtoM M3MepeHus
cyMTaloT cpefHee apumMeTnyeckoe HECKOMbKNX (He MeHee ABYX) OnpeAeneHni, BbIMONMHEH-
HbIX B OOHMX WU TEX e YCroBuUsX. AHaMNOMMYHbIN NOAXOSA PEKOMEHOYETCS B OEWCTBYHOLLEN
HOpPMaTUBHOW JOKYMEHTaLUM N B HACTOSILLLEM pyKOBOACTBeE (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 TOBJIHUATH Ha
MPABUJIBHOCTh PE3yibTaToB. [lorpenrHocTs U3MepeHuss MOXKHO ONPEAENUTh Kak
Pa3HOCTh MEXIY OTIENbHBIM PE3yJbTaTOM M MCTHHHBIM 3HAYEHHUEM H3MEpsieMOi
BennuuHBIZ. TTorpemHocTr (MHOTAA UX JKEe HA3bIBAIOT OLIMOKAMM, YTO HE COBCEM
NPaBUIbHO) MOAPA3CISIOT Ha IPyOble, CUCTEMAaTUYECKUE U CIlydaiHbIE.

I'pyObie, cucTeMaTuyecKHe U CIy4YaiiHble MOTPEIHOCTH. [ pyobie nocpeuHo-
cmu (MX Ha3bIBAIOT TAKXKE MpoMaxamu) OOBIYHO BO3ZHHMKAIOT BCIICACTBHE OMIMOOK
orepaTopa Wi HeNpaBUILHON paboThl 000pYIOBaHUS — OLIMOOYHOM MEepECTaHOB-
K{ UQP MPU 3aITUCH JAHHBIX, ONIMOKH CYUTHIBAHUSI TTOKA3aHUI BECOB HITH ITHIICTKH,
OIMMOOYHOTO UCTIONB30BAHNS HEUCTIPABHOTO FITH HETOJHOTO 000pyIOBaHMSI (HAIIpH-
Mep, TPOOUPKHU CO CTEPTOM METKOM) U T. 1. I pyOble morpemHocTu He Bceraa ObiBa-
10T OYEBUIHBIMH; OHU MOTYT JAaKe IIOBTOPSTHCS MPH AyOINPYIOIINX ONPEACICHHSIX,
TaK Kak oIeparop, UMesl XapaKTepHBIN CTHIIb PaOOThI, MOKET CHOBA COBEPILUTD Ty
ke omuoKy. JIroboe 3HaYMTENbHOE PACcCXOXKICHHE PE3yJIbTaTOB HECKOIBKHX HU3MeE-
peHuit 1aéT OCHOBaHME MOI03PEBAThH TPYObIE IOTPEITHOCTH U TPOBEPUTH AEHCTBUS
BBINOJIHSIFOLLIETO aHAIM3 WM NIPABUIBHOCTD paboThl 00opynoBanust. Jlyummii cro-
€00 yOeaMThCsl B OTCYTCTBHHU I'PYObIX MOTPEIIHOCTEH — 3TO [MOBTOPUTH OIpeesie-
HUE IPYTUM ornepaTopoM. [ pyObie MOrpenHoCTH NP OLIEHKE BETMYUHBI CYMMapHOH
MOTPEIIHOCTH pe3ysibTaTa U3MEPEHHsI HE YUUTBIBAIOTCSA, TAK KaK COOTBETCTBYIOIIIE
Ppe3yNbTaThl K3MEPEHUH 0TOPackIBAIOT (OTOPAKOBBIBAIOT).

Ecnu rpy0Oble MOTpemHoCTH AeNaloT n3MepeHe HeI0CTOBEPHBIM, TO CHCTEMa-
THUYECKUE U CJIydaiHble MOIPEIIHOCTH CHIXKAIOT JOCTOBEPHOCTD U3MEPCHHUS.

Cucmemamuyeckue nocpewtHocmy MOTYT ObITb YaCTUYHO, B OOJbILEH HIIN
MEHBIIECH CTeNeHN KOMICHCUPOBAHBI IyTEM BBEICHUS MOMPABOK B PE3YJbTATHI U3-
mepennid. Hampumep, ecnu genenne 9,0 M npu rpajydpoBKe MUIETKH COOTBET-
ctByeT (paktuueckomy 00bEMY 9,1 MII, TO 9TO MOXKET OBITh YUTCHO BBEJICHHEM CO-
otBercTBytomeil mompasku (+0,1 mur). CucremaTnyeckne MOTPEIIHOCTH MPHHSTO
CYMMMpPOBaTh, IPUUEM CyMMHUPOBAHHUIO TOJIEkKAT YACTHBIE CUCTEMAaTHYECKUE I10-
IPEMIHOCTH (OTKJIOHEHHMS ), B3SITBIE C OHUM U TEM K€ 3HAKOM.

Cnyuatinvie nocpewinocmuy UMEIOT 00Jee CIOKHOE NMPOUCXOKACHUE U MO-
IYT UMETh B Ka)KJAOM ONpPEIENICHUN pa3iMyuHble 3HAYCHUS M0 BEJIMYMHE M 3HAKY,
T. €. XapaKkTepy OTKJIOHEHHUS OT UCTUHHOTrO 3Ha4deHUs. OHU MOSBISAIOTCA OOBIYHO
BCJICJICTBUE HETPEICKa3yeMbIX SIBJICHUH, KOTOpbIE MOTYT W HE BO3HHKHYTH IPH
IIOBTOPHBIX U3MepeHusax. CirydaiiHple HOTPELIHOCTH HeJlb3sl KOMIIEHCHPOBATh 110~
CPEICTBOM BBEIEHUS MONPABOK, HO UX MOXXHO YMEHBIIUTH IYTEM YBEIUYCHUS

20 TepMWH «MCTUHHOE 3HAYEHNEe» OTpaxKaeT UAeanM3npPOBaHHOE MOHATHE, Tak Kak KOH-
LieHTpaLusi XMMUYECKOro BeLLeCcTBa B pacTBOPE NpUHLUMNANbHO MMEET pearibHoe KOHEeYHoe
3Ha4YeHWe, 0QHAKO UBMEPSATLCS 3TO 3HAYEHNE MOXET C MOMOLLbIO KOHKPETHBIX METOAMK, KaX-
[asi U3 KOTOPbIX UMEET CBOW MOrPEeLLHOCTY.
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3.5. HeonpeaenéHHOCTU 1 NOrPEeLIHOCTU U3MEPEHUN

yucna onpeaeneHuit. IlpuMepom Takux NOrpemrHocTeld MOTyT OBbITh ITOTPEIIHOCTH
IIPU CUUTHIBAHUHU ONEPATOPOM MOKa3aHUN ¢ MEPHOI MOCYAbI, IPU HEMPABUILHOM
yu€Te BHEIIHUX BIHUAIOINX YCIOBHH (B MEPBYIO O4Yepeab TEMIIEpaTyphl); MOKET
UMETh MECTO HEOJIMHAKOBOE 3arpsi3HEHUE MPOoObI pu oTOope U T. 1. CirydaiiHbie
IIOTPEIIHOCTH UMEIOT MECTO IpU padoTe J00ro onepaTopa, OAHAKO OHH MOTYT
JOCTUTaTh 3HAUUTENIbHBIX BEJIMYMH IPU HEAKKypaTHOH paboTe — HMCII0Ib30BaHUH
HE BIOJIHE YMCTOH MOCYABI, HEJAOCTATOYHO IOJIHOM KOJHUYECTBEHHOM IEpEHOCE
mpoOsbl B Ipyroit cocyn u T. . CirydaliHele morpemHocT (0003HaYa0Tcsl OyKBOM
IpeuecKoro ajadaBuTa € — HNCULOH) PACCUUTHIBAIOTCSA METOJAMU MaTeMaTHUeCKOM
CTaTUCTUKU U SABIAIOTCS (QYyHKIMEH OT YUClia ONpe/Ie]ICHU, BUIA paclpeIeCHHs
PE3yNbTaTOB ONPEACICHHUH, 10BEPUTEIbHON BEPOSITHOCTH HAXOXKACHUS Pe3yibTa-
Ta U3MEPEHUs U JIp.

AOCOJIIOTHBIE ¥ OTHOCHTEJIbHBIC MOTPelHOCTH. OTKIOHEHNE MOTYyYEHHOIO
pe3yabrara OT ICTHHHOTO MOKHO BBIPa3HTh B a0CONIOTHBIX M OTHOCHTEIBHBIX €U~
Hu1ax. CoOTBETCTBEHHO, PA3IMYAIOT A0COTIOTHYIO U OTHOCHTEIIbHYIO IOIPELIHOCTb.

Abconiomnou Ha3bIBa€TCS MOTPEIIHOCTD, U3MEPAEMas B €AMHUIIAX OIpeens-
€MOH BEJINYMHBI U PACCUNTHIBAEMAs KaK Pa3HOCTh MEKAY UCTUHHBIM 3HAYCHUEM U
IIOJyYECHHBIM B TAHHOM OIIPECIICHNN.

Ommnocumenvroti Ha3bIBAa€TCs MOTPELIHOCTh, U3MeEpsieMasl B OTHOCHTEIbHBIX
enuHHULAX (T. €. B %) M paccunThIBaeMas Kak OTHOLIEHHE aOCOIIOTHOW MOTPELIHO-
CTH K pe3yJbTaTy aHajIn3a — YCJIOBHO HCTUHHOMY COJIepKaHHIO KoMroHeHTa. [Ipu
9TOM B Kau€CTBE UCTMHHOTO 3HAYEHUS MOYKHO NMPUHUMATh YCPETHEHHBIN pe3yabTaT
HECKOJIBKUX onpexeneHuil. Hampumep, B TpEX mociaenoBaTeIbHbBIX ONPEAEICHUAX
COZEpIKaHMs XJIOPUI-NOHA B BOJIC apTE3UaHCKON CKBasKUHBI ITOJYyUCHBI PE3YIbTaThL:
235, 410 u 220 mr/n. Bropo#l pe3yabrar, 3HaUUTEIbHO OTKIOHSIOIIUICA OT JIBYX
JPyTHX, B pacuérax HE YUMTHIBAEM, TaK KaK OH CKOpee BCEro SBJISIETCA MPOMAXOM
(rpy0oii IOrpenrHoCThIO) oneparopa. PaccuuThiBas O JAByM OCTaBIIUMCS Pe3yiib-
TaTam cpefHee apupMeTHIECKOe MaCCOBOW KOHIICHTPAIIMH XJIOPH/I-MOHA, CIUTAEM
€ro pe3yJbTaToM aHajIu3a:

2ae =227,5=228 mr/n.
AOCOJTIOTHASI TOTPEIIHOCTD IIEPBOTO U3 PE3yJIbTAaTOB:
235 —-228 =7 mr/mn.

OTHOCHTENbHAS TOTPEUTHOCTD JJISl IEPBOTO Pe3ylbTara:

7x100

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

Crnenyer OTMETHTB, YTO IPH KOJMYECTBEHHOM OLIEHKE IMOTIPELIHOCTEH CIIelu-
IUCTBIl TIONB3YIOTCS PA3IMYHBIMU XapaKTEPUCTHKaMH, OIMUCHIBAEMBIMU METOAaMHU
MaTeMaTH4eCcKON CTaTUCTUKH. Takue XapaKTepUCTUKH HEOOXOMMMBI JUIsl OIIEHKU 3HA-
YEHUH CIyYafHbIX M CHCTEMaTHYeCKUX COCTABJIAIONIMX ITOTPEIIHOCTH, KOTOpBIE,
B CBOIO OY€pelb, NMPUMEHSIOTCS IPHU KOHTPOJIE CXOAMMOCTH M BOCHPOM3BOIUMO-
CTH pe3ynsraroB maMmepenuit (cMm., Harpumep, [OCT P 51232). Ilpu ncnions3oBaHnn
IIOJICBBIX METOJIOB aHaJIM3a B CIy4asx, KOraa HET HEOOXOIMMOCTH B COOIIONEHUN YET-
KOTO ajropuT™Ma 0O0pabOTKH Pe3yNbTaToB U JUIsl OOJIbIIEH CKOpOCTH B paboTe, OrpaHHu-
YHMBAIOTCS YIPOIIEHHBIM BHYTPEHHUM (T. €. BBIITOJIHSAEMbIM CAMUM OIEpaTopoM) KOH-
TpOJIeM TOYHOCTH PE3YJIBTaTOB, IPaBMIIa KOTOPOTO OMKCAHKI B I1. 3.7. BmecTe ¢ Tem npu
IIPOBEJICHUH aHAJIM30B 110 arTecToBaHHbIM MU criemyeT pyKOBOICTBOBATHCS MOPSAKOM
00pabOTKH PE3yIBTATOB M KOHTPOJISI TOUHOCTH, OTIMCAaHHBIM B KOHKPETHOM METO/IMKE.

3.6. ToyHOCTb aHanusa u akTopbl, €€ onpeaensirvowme

ToyHOCTP BBIMOIHEHHUS aHATN3a B O0IIEM CITydae OINpe/esIsaeTcs:

1) ToYHOCTBIO M3MepeHusT 00BEMOB IPU OTOOpPE TIPOOBI, a TaKXKe MPU JO0aB-
JICHUU TUTPOBAHHBIX U JPYTUX PACTBOPOB, 00BEM KOTOPBIX 3HAUUMO BIIUSET HA pe-
3yJbTaT aHAJIHN3a;

2) Ka4eCTBOM PAaCTBOPOB, KOTOPOE MOXKET YXYAIIUTHCS MPU MX 3arpsi3HEHUH,
XpaHEHUH B HET€PMETHYHO 3aKPBITHIX CKISHKaX, B TEIUIOM MECTe WM Ha CBETY, a
TaK)Ke MPHU XpaHEHUH PACTBOPOB CIHUIIKOM MPOIOJKUTEIHHOE BpeMs (JIOJbIIIE Ta-
panTHitHOTO cpoka). OMHOM U3 pacpoCTPaHEHHBIX OIHOOK SBIISETCS HCITOIH30Ba-
HHE [IPU JO3UPOBKE PACTBOPOB I'PS3HBIX MHUIIETOK, T. €. TAKUX, KOTOPBIE yKe 3a11oJ-
HSUIMCH PaHee APYTUMH pacTBOPAMH;

3) MoIHOTOM yuéTa MENIAIoNINX IPUMeceil, KOTOpbIE MOTYT MPUCYTCTBOBATh Kak
B aHAJIM3UPYEMOW BOJIE, TaK M B BOJE, MCIONB3YeMOM I pa30aBiieHus MPOObI HIIH
MIPUTOTOBJICHHUS IPYTHUX PACTBOPOB (OCOOEHHO BaYKHO MPH aHAIIN3E CTOYHBIX BON);

4) HOrpemHOCTIMH IPU KOJIOPUMETPUPOBAHUH U JP.

TouHocTh aHanM3a, BBHINOJHAEMOrO ¢ MPUMEHEHHEM YHU(HUIMPOBAHHBIX TH-
TPUMETPUYECKUX METOAMK, COMOCTaBHMa C TOYHOCTBIO JIAOOPATOPHBIX METOAMK
BBITTOJTHEHUS] K3MEPEHUH (OTHOCUTENbHAS TTIOTPeIHOCTH 110 £30%).

ToyHOCTH aHaJN3a, BRIITOIHIEMOTO C IPUMEHEHHEM KOJIOPUMETPHUECKUX METO-
JIVK, 3aBUCUT OT CrIoco0a perucTpaliii HHTEHCHBHOCTH OKPACKH TIPOOBI: ITPH MCIIONb-
30BaHUM 1IBETOBOI KOHTPOJIHOM LIKAaJbI, T. €. IIPU BU3yaJbHO-KOJIOPUMETPUIECKOM
OIIPE/ICIICHUN aHAJIM3 CUUTACTCS IOMYKOJIMYECTBEHHBIM; MpU (OTOMETPUPOBAHUU
npoObI ¢ MpUMEHeHHeM (oTokonopumMeTpa THma «KotecT-2020» Ui aHaTOTHYHOTO
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3.6. TouHOCTb aHanu3a u hakTopbl, €€ onpegensoLme

AHaJIM3 CUUTACTCS KOJIIMUECTBEHHBIM (OTHOCHUTENbHAs NOrpelHOCTh 10 +30%). [loa-
poOHee 0 BBIMOIHEHUH aHaIu3a ¢ (OTOMETPUPOBaHKUEM TIPOO cM. B I1. 3.4.5.

CBezieHMsI 0 HOPMUPOBAHHBIX ITOKA3aTEISIX TOUHOCTH TPH BBITTOJTHEHUH aHAJIH-
3a 10 KOHKPETHOMY TIOKa3aTeTI0 MO)KHO HAWTH B TEKCTE COOTBETCTBYIOIIEIO HOPMa-
THUBHOI'O JOKyMEHTa (METOIUKU M3MEPEHUH), KOTOPBII PerIaMEeHTUPYET BBIIIOIHE-
HUE JaHHOTO aHaJIH3a.

Bbl Bcerma MokeTe MPOKOHTPOJIMPOBATH TOYHOCTH BBIMOJHEHHOTO aHAJU-
3a, MPOTECTHPOBAB CIEUUAIBLHO MPUTOTOBICHHBIE KOHTPOJIBHBIE PACTBOPBHI MPH
KOHIICHTPALUSX, PABHBIX 3HAYCHUSIM, TIPUBEAEHHBIM JUII 00pa3loB HA KOHTPOIb-
HOIl 1mKasie, 1100 3aJaBaeMbIX IPOU3BOIBHO B NpEAEiax JUana3oHa M3MEepeHuil.
KoHTponpHbIE pacTBOPEI MOTYT OBITH MPUIOTOBJIEHB! MO IIPUMEHSIEMON METOIUKE
(0OBIYHO X MIPUTOTABIMBAIOT 320JJATOBPEMEHHO B JIAOOPATOPHBIX YCIOBUSX).

Ocoboe BHUMaHHKE CIIEAYET YAENIATh YUCTOTE MEPHOH TOCY/bI, IPOOUPOK, CKIISI-
HOK U JIpyTUX CPENCTB, UCTIONB3yeMbIX IpH aHanu3e. [lepesn BeIoIHEHHEM aHaIH3a
(1 B ero mporecce, ecau Toro TpedyeT nporpaMma padoT) UCHONIb3yeMyI0 MOCYLy
HEOOXOJIMMO TIIATEIBHO MPOMBITH TOPSYUM MBLILHBIM PACTBOPOM, MHOTOKPATHO
IIPOIOJIOCKATh TUCTUIMPOBAHHON MJIM YMCTON BOZOM (3KEJIATENbHO MPOKUIISITUTD
B BOJIC) U BBICYIIUTH. [l OMHMX M TEX JK€ aHAJIU30B JIyUIlle UCIIOIb30BaTh OHY U
Ty e Mocyay. XOpOLIUi pe3ylbTaT IpU MBIThE OCY/bI AaeT 00paboTKa XpOMOBOM
CMECBI0, OZIHAKO €€ HeJIb3si PeKOMEHI0BATh IS MIOJIEBbIX YCIOBHIA, TaK KaK IPH Ta-
KOH 00paboTKe, Tak e Kak U Ipu 00padOoTKe pacTBOPOM CTHPAIBHOTO MOPOIIKA, He-
00X0IMMO 0c000 TIIATEJIbHOE MHOTOKPATHOE OIOTACKUBAHHE ITOCYAbI C OOJIBIINM
KOJIM4YEeCTBOM BoIbl. KpoMme Toro, npu aHanmse MeTasaioB XpOMOBYIO CMECh JUIsl 00-
PadOTKH MOCY/IbI HE UCTIONIB3YIOT.

B mponecce xpaHeHUs] TUTPOBAHHBIX PacTBOPOB (OCOOCHHO NPH XpaHCHHUU
CKJISIHOK C pacTBOpaMH Ha CBETY, B HETepPMETUYHOM BH/IE, TIPH MOBBIILICHHOW TeMIIe-
patype) MoKeT U3MEHHUTbhCS (YMEHBIIUTHCS ) MX KOHIIeHTpanus. [1o aToit mpuuune, B
0COOCHHOCTH MPH TOYHBIX U3MEPEHHUSX, PEKOMEH/IyETCS TIEPHOIUIECKU IPOBEPSITH
(haKTUUECKYIO BEIMUMHY KOHLIEHTPALUU TUTPOBAHHBIX PACTBOPOB, ISl YETO IIPOBO-
JUTh X KOHTPOJIBHOE TUTPOBAHUE MO0 METOAMKAM, Ha KOTOPbIE AAaHBI CCHUIKU MPH
OIMCaHUU COOTBETCTBYIOLINX aHAJIN30B.

[lpu anammse comep)kaHUs KOMIIOHEHTOB B BOJE WJIM BOJHBIX BBITSKKaX
B TOJICBBIX YCJIOBHSIX BBIMOJHSIOT HE MEHEE JBYX HapajlieNIbHBIX OINpPEICICHHUH.
Ilapannenbnvimu ONPEAETCHUSIMA MOXKHO CUNTATh TaKUE, KOTOPBIC BHIMOIHSIIOTCS
OJHOBPEMEHHO JIM00 MOCIEeN0BATEIBHO MIPU WACHTUYHBIX YCJIOBUIX (IIPU TEX XKe
peareHrax, pacTBopax, I10Cy/e, U3 OIHOW 1 TOH ke MpoOsl u T. 11.). [1o pe3ynsratam
OIpeJIeJICHU NPU KOJMYECTBCHHOM aHaiu3e (TUTPOBAHUM, MPUOOPHOM KOJIOPH-
METPUPOBAHUH) PACCUUTHIBAIOT M0 (opmyre (6) cXxoaquMOCTh onpeaenaeHuii (4) B
MPOIICHTAX:
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3. HAYTO CNEAYET OBPATUTb BHUMAHUE NPU PABOTE...

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

J171st GONIBIIMHCTBA MAKPOKOMHOHEHMOS, T. €. TAKUX KOMIIOHEHTOB, COJECPIKaHUE
KOTOPBIX B BoziE IpeBbIIaeT 10 MI/i1, pekoMeH1yeMoe 3HaYeHUE CXOUMOCTH 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 aHaIU3 IIOBTOPSETCSL.

Omnpenenenrie MOXKHO CYMTATh KOJIMYECTBEHHBIM, €CITH CXOAUMOCTh COCTABIIs-
et ot 10 1o 30% (I'OCT 24902), 1 momyKoIn4eCTBEHHBIM, KOT/Ia 3HAYSHHE CXOJIHU-
MOCTH MOXeT cocTaBisTh 50—70% u Oonee. [Ipu BU3yanbHO-KOJIOPUMETPHUYECKOM
OTIpEeNICHUN aHAJIN3 CUUTACTCS BBIMOJIHEHHBIM YIOBJICTBOPUTEIBHO, €CIH HE BO3-
HUKAaeT COMHEHHI B OTHECEHUH PE3yJIbTaTOB 000MX ONpeesIeHHH K OTHOMY U TOMY
e 00pasily KOHTPOJIBHOM MIKaJIbI MO0 €€ Arana3oHy.

PesynbsraTom ananm3a cuMTaoT cpeiHee apupMETHIECKOE U3 IBYX Mapaiesb-
HBIX ONPENeNICHUH, UMEIOIINX YIOBICTBOPUTEIbHYIO CXOOUMOCTb. Takum oOpaszom,
JUIsl TIOJTyYeHMs Pe3yibTara aHajiu3a BCEerna CIedyeT BBIINOIHSITh HECKOJIBKO OIpe-
JIeJICHUI: BBITIOJTHHB TIEPBBIE /1BA U IOJIyYUB HEYIOBICTBOPUTEIBHYIO CXOAUMOCTB,
BBITNOJIHUTE TPEThE ONpE/AETIeHNE; Aaliee, ONpeieInB, Kakol MX MOIY4YEeHHBIX pe-
3yJBTATOB SIBJISIETCS OIIMOOYHBIM, 110 OCTABIIMMCS JIBYM PAacCUUTaTh CpeiHee apud-
METHYECKOE KaK pe3yibTaT aHaIN3a.

[Ipy KOIMUYECTBEHHOM aHAJIM3€ BOABI NPH HAJIMYUM TPEX W Oosiee pesysbTa-
TOB ONPE/IEICHUH MOXKET OBITh PACCUNTAHO CPEIHEKBAAPATHYHOE OTKIOHEHHE, Xa-
pakTepu3yloliee CyMMapHyo norpemHocts Metonuku usmepenuit (I'OCT 24902,
I'OCT P 51232).

3.7. Cucrema KOHTPOJIA U AOKYMEHTUPOBaHUA pe3yribrtaToB

JI71st yCTIENTHOTO BBITOHEHHS aHAJIM30B BOJIBI ITOJICBBIMH METOIaMH HE0CTa-
TOYHO YBEPEHHOTI'0 BllaIeHHUsl 000PYOBAaHUEM U JKeJIaHUS IOJIyYUTh Pe3yabTarhl. J{iis
9TOT0 HEOOXOOUM LIEJIbI KOMIUIEKC Mep, IPU3HAHHBIX Ha MEKIyHapOIHOM YPOBHE
U TOJTYyYMBIIMX Ha3BaHHME «Xopoluas jadoparopHas mpaktuka» (good laboratory
practice) u Hameammi orpaxenue, Hanpumep, B TOCT 31886. DToT KOMILIEKC Mep
NPUMEHUTEIBHO K XMMHUUYECKOMY aHaJHM3y MPpo0 BOJIbI ONMCAH HHXKE.
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3.7. Cuctema KoHTponsa n AOKYMEHTUpOBaHUA pe3ynbraToB

CucreMa KOHTPOJS NMPABWJIBHOCTH W TOYHOCTH Pe3yiabTaroB. TepMuH
NPABUILHOCHb PE3YIbMamos XapakTepru3yeT B OCHOBHOM KOPPEKTHOCTb MPUMEHSI-
€MBIX METOJIOB OTIPEENICHHS U KOHTPOJIb PAaBUIILHOCTH H3MEPEHUH, IOIHOTY yué-
Ta BIUSIOMUX (AKTOPOB H T. II., B TO BPEMS KaK MOYHOCHb PE3VIbmMamos — 3TO
AKKypaTHOCTh BBITTOJIHEHHUS OTIepalliii ¥ KOPPEKTHOE COONIOICHUE TEXHOIOTHH pa-
00TbI. KOHTPOITE TOUHOCTH M3MEPEHUI YacTo yIoOHee MPOBOANUTE B IAOOPATOPHBIX
ycnoBusixX. [Ipu MoAroToBKe K MOJIEBbIM (BHEIA00pATOPHBIM) aHAIN3aM HEOOXOMMO
yOenuThes: B paboTOCIIOCOOHOCTH BCEX KOMIIOHEHTOB PELIENTYPhI M MPaBHILHOCTH
MOJTy4aeMbIX PE3yJbTaToB; TO KE Pa3yMHO CJeaTh U 10 BO3BPAILCHUHU U3 MOJIEBBIX
YCIIOBUH, TaK Kak 3a BpeMsi paboT MOIJIM MPOU30MTH M3MEHEHUS, OBIHSBIINE HA
paboTOCTIOCOOHOCTE METOA.

IMoaroroBienHocTh oneparopa. Oneparop JA0DKEH BIAACTh MPUEMaMU pado-
ThI, YMETh KOHTPOJHUPOBATH TOUHOCTh U AKKYPAaTHOCTh CBOMX JICUCTBUH. DTO Kave-
CTBO, B CBOIO OUepe/ib, 00YCIOBICHO HATMYUEM ONPEAEIEHHOTO ONbITa padoTHI (€CIH
pedb HAET 0 MPOPECCHOHATBHOM JISSITEIbHOCTH — COOTBETCTBYIOLIMM 00pa30BaHHU-
eM, MOATBEPKIEHHBIM JMIUIOMAMHU U cepTH(UKaTaMH) U MOXKET ObITh OIIEHEHO TPH
BBITIOJTHEHUY KOHTPOJILHBIX U3MEPEHHI, BBISIBICHUH CITYYalHBIX, CHCTEMATHYECKHUX 1
IPyOBIX TIOTPEIIHOCTEN B paboTe JaHHOTO oreparopa. CieayeT OTMETHTb, YTO Kax1ast
orepariys Mpy aHATU3¢ UMEET CBOM CHCTEMATHUCCKHE U CITyYaiiHbIC TIOTPEIIHOCTH, 1
BBITIOJHSIOILMI aHAJIM3 IOJDKEH 110 MEHBIIIEH Mepe UMETh O HHUX IPEACTABICHHUE.

Benenne noKyMeHTAanMM 1O aHAJM3aM U MOATOTOBKE K HHUM. DTO MMeEeT
OoJIbIIIOE 3HAUCHME JUIS TOJNYYCHUS] CHCTEMATHYEeCKHX MPABUIIBHBIX PE3YJIBTaTOB.
ITox moxymeHTarmeit Mbl TOHAMAaeM TIPEKIE BCETO paboune TeTpann (KypHAJbI) U
MIPOTOKOJIBI HAOTFONICHHI (MI3MEpEHUH ).

Pabouue mempaou npenHasHAYCHbI U1 GUKCHPOBAHUS TEKYIIUX JEHCTBUI
orieparopa, a Takke 00CTOATENIbCTB U YCIOBHI MX BBINONHEHUsS. Pabodas Terpaip
JIOJKHA TTOMOYb YTOUYHHUTh WU MIPOBEPHUTH MPABUIILHOCTH BCEX BBHINOIHECHHBIX JCH-
CTBHH — IPUTOTOBIICHUSI PACTBOPOB, B3ATHS HABECOK, BBINOJIHEHHBIX PacyEéToB
u T. 1. [IpaKTHKa MOKa3bIBACT, YTO MHOTHE YacTO HEJOOIECHUBAIOT HEOOXOIMMOCTh
CKpyMynE3HOr0 (BUKCUPOBAHUS B paboueil TeTpaju IeHCTBUI onepaTopa-aHaluTH-
Ka. DT, C OIHOW CTOPOHBI, MOYKET MPUBOIUTH K MOTEPe UH(HOPMAIINN ¥ HEBO3MOXK-
HOCTH BBISICHUTH HCTOUHUKH MMOTPELIHOCTEN HIIH OIIUOOK, U C APYTOH CTOPOHBI, 3a-
TPYAHSET ONpeJiesieHle 3aKOHOMEPHOCTeH B pabore u 0000IIeHNE OTIbITa Pa0OTHI.
PaGouast reTpajib BenETCS B MPOU3BOJILHOMN (hopMe.

Ilpomoxon nabmoodenuii (A3MEPESHUN, ICCIICIOBAHUN U T. T1.) SIBJISICTCS] BAYKHBIM
JIOKYMEHTOM, KyJia 3aHOCSTCSl YCJIOBHsI 0TOOpa Mpo0 U BBIMOTHEHUS aHAIH3a, pe-
3yJBTAThl AHAJK3a, & TAKXKE JOMOIHUTEIbHBIC CBEJCHHUS, KOTOPhIE MOTYT OBITh yu-
TEHBI IPU 00001IeHNH pe3yabTaroB. [IpumepHas Gpopma NpoTOKOIa UCCIEIOBAHUS
KauecTBa BOJbI NpUBENICHA B MpUokeHHH 1. B mpoTokone xenareinbHO OTpa3uTh
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3. HAYTO CNEAYET OBPATUTb BHUMAHUE NPU PABOTE...

pe3ysbTaThl UCCIEIOBAaHUS KaueCTBa BOJbl HECKOJbKUMH METOJAMH B COIIOCTABHU-
MoM BuJe. Harmpumep, Bonopoasslii mokazarens (pH) Boxbl MOXKET OBITH OnpeenéH
C HUCTOJIb30BAaHHUEM TECT-KOMILJIEKTa BU3YaJIbHO-KOJIOPUMETPUUECKUM METOAOM M
(umm) mpubopom (pH-MeTpom); opraHonenTHyecKue NoKazaTeJIn MOryT OBbITh OTpe-
JIeJICHbI PA3HBIMU OIlepaTopaMH U T. II. [IpoToKosI MOJKET UMETh PUIIOKeHUs — (o-
Torpaduu, pUCYHKH, CXeMbl, TaOIULbI U Ap. [Ipy HEOOXOAUMOCTH TPOTOKOI MOKET
OBITH MOANKCAH WM 3aBEPEH PYKOBOAUTENEM IOJICBOM SKCHEIULINHU JINOO JIULIOM,
HETNOCPEJCTBEHHO BBIMOIHABIIMM HCCIIEOBaHUs. B poTokonax HaOmoneHui ciie-
JIyeT 00si3aTeIbHO YKa3bIBaTh JIAThl M YCIOBHUS 0TOOpa U KOHCEPBAIUU MPO0.

3.8. O mepax no obecneyeHUto KayecTBa pe3ysnibTaToB aHanu3a
M BbIIBNIEHUIO IrPyObIX OLUMOOK

TowuHOCTH aHaNMM3a, BHIMOIHIEMOTO C MPUMEHEHHEM TPEyCMOTPEHHBIX MOp-
TaTUBHBIM 00OpyaoBaHueM npousBoacTBa 3AO «KpucMac+» TUTPUMETPHYECKUX
METOIIUK, COIIOCTABUMA C TOUHOCTBIO JJA0OPATOPHBIX METOAMK BBINOJHEHUS M3MeE-
peHwii (OTHOCHTENbHAS MOTpenrHOCTh 10 £30%).

TouHocTh aHanu3a, BHIIOIHIEMOrO C IPUMEHEHUEM KOJIOPUMETPUUYECCKUX Me-
TOAMK, 3aBUCHT OT CIIOCO0A PEruCcTPalliil MHTEHCUBHOCTH OKPACKU: TIPH MCIIOIb30-
BaHHUM [[BETOBOM KOHTPOJBHOM IIKAJBI, T. €. MPU BU3YAIbHO-KOJIOPUMETPHUECKOM
OTIPE/ICNICHUH, aHAJIN3 CUUTACTCS MOMYKOIMYSCTBEHHBIM; MPH (OTOMETPUPOBAHUH
poOkI ¢ TpuMeHEeHHEM (POTOKOIOpUMETpa THTIA «DKOTeCcT-2020% NN aHATOTHIHO-
IO aHAJIN3 CUUTAETCS KOJIMUECTBEHHBIM (OTHOCHUTEIIbHAS! TOTPEIHOCTD 10 +30%).

Brimonusist ananus, oneparopy HaJIJIeKHUT CTPOTO CIeJOBaTh NMPHUBEACHHOW B
JOKYMEHTAIMU METOJHMKE ONpPEeNICHHs U BBIMOIHATh UMEHHO TO, YTO HPEANUCAHO
MeTOINKOH. Hike TpuBeeHO HECKOIBKO OOIIMX IMOJIE3HBIX MPABUI BBHITIOTHEHHUS
oTiepaluii, HeBBITIOJIHEHHE (HEHA JIeXkKAaIee BhITOJHEHUE) KOTOPhIX MOXKET NpUBE-
CTH K CHWKCHHUIO Ka4eCTBa M10Jy4aeMbIX PE3YJIbTaTOB.

HeckoabKo0 MoJ1e3HbIX npaBuJI AJdA odecreyeHns] TOUHOCTH aHAJIN3a

1. Ocoboc BHUMAHUE OIMEPATOPY CIEAYET VACISITh YUCTOTE MEPHOW MOCYIHL,
poOHPOK, CKISTHOK W JIPYTHX CPEICTB, MCIIOJNB3YEMBIX IpH aHanm3e. [lepen BbI-

MOJHEHUEM aHaju3a (MU B €ro mpolecce, eciau Toro TpedyeT mporpamma padoT)
HCIOJIB3YEMYIO MOCYAY HEOOXOANMO TIIATEIBHO MPOMBITH FOPSYHM MBUIBHBIM pac-
TBOPOM, MHOTOKPAaTHO MPOMNOJIO0CKATh TUCTUIUIMPOBAHHON WJIM YHUCTON BOOM (Ke-
JIaTeIbHO MPOKUIISITUTE B BOJIE) U BBICYIINTH. I OHUX 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 CTUPAJIBHOTO MOPOIIKA, HEOOXOIUMO 0c000 TIIATEIbHOE MHOTOKPATHOE
OTIOJIACKMBAHUE MOCYBI ¢ OOJIBIIMM KOJIIMYEeCTBOM BOAbl. Kpome Toro, npu aHasimse
METaJIJIOB XPOMOBYIO CMECh Il 00pa0OTKH MOCY/IbI HE UCIIONB3YIOT.

2. O pacTBOpax ¢ TOYHBIM 3Ha4YeHHEM KoHIeHTpammu. [Ipm amamuse tuTpu-
METPHYECKHUMH METOAaMH, OCOOCHHO TPH IONyYEeHUH TOYHBIX PE3YIIbTaToB, HE-
00XOZIIMO MMETh TOYHOE 3HAYeHHWE KOHIIEHTPAIMU PAacTBOpa THUTPAHTA, KOTOPOE
Ha MOMEHT THTPOBAaHHS JOJDKHO OBITH M3BECTHO. OIHAKO 3TO 3HAYCHHUE MOKET
U3MEHUTHCS (YMEHBLIUTHCS) B MPOLIECCE XPAHEHHsI, YTO BEPOSTHO MPHU XPaHEHUHU
CKJITHOK C pacTBOpPaMH Ha CBETY, B HET€PMETHUYHOM BHJIE, IIPH MOBBIIICHHON TeM-
nieparype u nip. 1o 3Toif mpruyrHe pekoMeHAyeTCs IEPUOINIECKH MTPOBEPSTH (hak-
TUYECKYIO BEJIMUYNHY KOHIIEHTPALUU pacTBOPOB TUTPAHTA, JUJIsl YETO MPOBOAUTH UX
KOHTPOJILHOE TUTPOBAHUE IO METOJUKAM, YKA3aHHBIM IIPU ONMUCAHUU COOTBETCTBY-
IOIUX aHAJU30B. PacTBOp TUTpaHTa, 3HaYEHHE KOHIIEHTPAIMH KOTOPOr0 YTOUHEHO
MyTEM KOHTPOJBHOTO THUTPOBAHMUS, HA3bIBAIOT TUTPOBAHHBIM pacTBOpoM. MIMEHHO
9TO YTOYHEHHOE 3HAYCHHUE KOHIICHTPAIIUN TUTPAHTA UCIIOJIB3YIOT B pacuéTHOU (hop-
MyJI€ THTPUMETPUYECKOTO ONPEIECICHUS.

3. O BbiABIeHNMHU TpyOBIX OMMOOK 1py aHanuze. [Ipu xuMuyeckoM KOHTpoIe
OBIBAIOT CUTYAIMH, KOTJIa BO3HUKAET COMHEHHE B MPABHIBLHOCTHU IOJIYYEHHOTO pe-
3yabTara. B 9ToM ciydae peKoMeHIyeTcsl BBIIIOIHITH BTOpoe (MIOBTOPHOE) ONpese-
JICHHE, CJIeAys TOH ke METOJIMKe aHaIn3a B TeX e YCIOBUSIX.

Nwmes pesynbTaThl IBYX ONPENeIeHNH, pACCUUTHIBAIOT JJISl HUX OTHOCUTEIHHOE
pacxoxaenue. [Ipu atom o hopmyire (7) TpoBEPsIOT BEITIOTHEHUE YCIOBHS:

S-G 00<a, (7)

CP

rie C, u C, — GonbImii ¥ MEHBLIMHI PE3YJIBTATHI IBYX ONPE/IENCHU COOTBETCTBEHHO;
C_, — cpennee (apupMeTHIECKOE) 3HAYECHUE PE3YIIBTATOB ONPEIEIEHUH, PaB-
Hoe (C, + C)/2;
d — OTHOCHTEJIHOE JIOMYCKAeMOE PACXOKICHUE PE3yIbTaToB IBYX IIOBTOP-
HBIX OTpENEeNICHHH, KOTOpOE B Cilyyae OIIMOOK OoIeparopa MOXKET COCTaBIATh 50—

70% u Ooiee.
n p MMeyaHue. yKaSaHHOG 3Ha4YeHne OTHOCUTESTIbHOIro ,D.OﬂyCKaeMOFO paCXO)K,EleHI/Iﬂ ﬂpl/|-
HATO KaK BbiTeKatlollee 13 onblTa 3KkcnnyaTaunun nopTaTmuBHOro o6opy,c|,o-

BaHusa 3A0 «Kpucmac. 3HauyeHve d 3aBUCUT OT YPOBHSI KOHLIEHTpaLmu
KOMMOHEHTa (NP MEHbLUMX KOHLEHTPaLMSIX MOXKET BO3pacTaTh).
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4. MEPbI BE3OMNACHOCTHU

Ecnu BeimenpuBenéHHOE yCI0BHE BBINIONHAETCS, cpeanee 3HaueHne CCP npu-
HUMAIOT 3a pe3yJbTaT aHaiu3a. HeBbIMONIHEHHEe 3TOro yCIOoBUS MO3BOJIAET Mpe-
nojiaraTh HaJm4uue rpyObIX OIIMOOK Omeparopa, U B 3TOM Clyyae pPEKOMEHIYeTCs
BBITIOJIHEHUE TPETHEro ornpenenenus. [Ipu y1oBn1eTBOPUTENEHOM PACXOXKICHUH pe-
3yabTaTa TPETHETO ONPENENIECHHUs] C OAHUM M3 ABYX IOJIYYEHHBIX paHee pe3ylbra-
TOB BBINAAAIOLINN Pe3yIbTaT OTOPACKIBAIOT KaK IPyOyIo OIINOKY, a 10 OCTaBIIUMCS
JIBYM pacCuMTBIBAIOT cpeanee apudmernueckoe. [lomydenHnoe cpeanee U npuHUMa-
0T 32 Pe3yJbTaT aHAJIN3a.

B ananuzax, TpeOyromux JOCTHKEHUS 0ojiee BHICOKOW (HOPMHPOBAHHO) TOY-
HOCTH, HEOOXOIUMO JIJIs1 KOHKPETHOTO XUMHUYECKOTO MOKa3aTelsl MOJIb30BaThCs aT-
TECTOBAaHHBIMU METOIMKAMU M3MEPEHUH, UMEIOINMY PErIaMEHTUPOBAHHBIN aJIro-
PHUTM KOHTPOJISI TOYHOCTHU PE3YIbTATOB.
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4.1. ®akTopbl ONAacHOCTH

4, MEPbI BE3OMNACHOCTU

BHUMAHMUE! lNMeped mem kak npucmynumb k pabome ¢ nopma-
mueHoU nabopamopuel usiu mecm-KoMeKmom, Heo6xodumo nood-
PO6HO 03HaKOMUMbCSI C HACMOSIWUM PYKO80OCIM8OM U acropmom
Ha npumeHsiemoe u3denue. BbinosiHeHue pabom, eksiroyass om6op
U KoHcepeayuro rnpob, no020moeKy K aHasnu3y, ebirnoJIHeHUe oripe-
derneHusi, ymusiu3ayuro, OOJDKHO MPoeodumbCs MOJIbKO OfbIMHbLIM
ornepamopom, a 8 y4eb6Hol pabome — oA KOHMpoJsieM pykogodume-
n1s1 pabom (npenodasameris).

TecT-KoMIUTEKTHI U TTopTaTHBHBIC Jadboparopun 3AO «Kpucmac+y» He comep-
JKaT B OINACHBIX KOJIMYECTBAX SJIOBUTHIX BEIECTB, a BXOJAIINE B COCTAB JIabOpaTo-
YU peareHThl TePMETUYHO yITAKOBAHBI BO ()IAKOHBI M HE TIPEACTABIISIOT YTPO3bI IPU
COOJIIOZICHUH OTIPEICNIEHHBIX Mep Oe30macHOCTH. [103TOMY BBITIOIHSIOIIEMY aHAJIN3
HEOOXOIMMO 03HAKOMHTBCS C IPaBUJIaMU 0€3011acHOW pabOThI U MIPOUTH MPOBEPKY
HX YCBOCHHA KOMIICTCHTHBIM 3KCIICPTOM.

Umerowuecs 8 cocmase KOMIneKmHbIX U30enul Xumudeckue pea-
2eHmbI U Mamepuaribl HaX00sIMCcs 8 Koru4yecmeax, He co30arwux yepo-
3y 6esonacHocmu U Xu3Hu rodel, a makxe okpyxxarowel cpede rpu
ycnosusix cobnodeHuUs ycmaHoereHHbIX rpasusi 6esonacHol pabomsi u
ymunusayuu.

4.1. PaKkTOopbl ONAaCHOCTU

Cobmrofenne u y4eT TpeOoBaHUi 0€30MaCHOCTH MPU BHITIOJHEHUN aHAIH30B
IIPY OYEBHUJHOM IPOCTOTE COOTBETCTBYIOIIMX MEP MOTYT IIOKA3aThCs, HA MEPBbII
B3IVISIT, M3ITUIIHUM U HENIPHUSTHBIM JieiioM. OJTHAKO eCIi MmpejoiaraeTcsi paborarhb
C XMMHYECKHMH BEIIECTBAMH, CTCKJITHHON MOCYJ0N W MPUOOpaMu, CIIEAyeT Mpe/-
CTaBJIATH OCHOBHBIE (DaKTOPBI OMacHOCTH. K HUM OTHOCSATCS:

— MOMNaJIaHue JIAJICKO He 0S3BPEIHBIX XUMHUECKHUX BEIISCTB (BO3MOXKHO, €I
KHX, TOKCUYHBIX WJIA BOOOIIE HE3HAKOMBIX) U PACTBOPOB, a TAKIKE aHAJIH-
SUPYEMBIX Hp06 Ha KOXXHBIC ITOKPOBbI, CIM3UCTBIC O6OJIO‘IKI/I, B IMuicBapu-
TEJbHBINA TPAKT M OPTaHbl JIBIXaHUsI, a TAKKE Ha OJICIKY, IPEIAMETHI MOJIH30-
BaHUs U 000pyI0BaHKHE. ITO MOXKET MPUBECTH K 0XKOTAM KOXKH, CITU3HCTHIX
00oIoueK, a3 u T. 1., a TaKKe K JIPyroMy yiepOy, IPUYHHUTL Bpe He
TOJILKO HEMOCPEIICTBEHHO BaM, HO U OKPY KAIOIIHIM;

— MOpPE3bl U paHEHUS OCKOJIKAMH CTEKJIa IMPH MCIIOJ30BaHUH MTOBPEKIEHHOM
MOCY/bI HJIH HEYyMEJIOM OOpaIleHUH ¢ HEld;
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4. MEPbI BE3OMNACHOCTHU

— DNIEKTPUYECKHE MOPAKEHHS MPH PadbOTe ¢ IMEKTPONOTPEOISIFOIUM 000pPY-

noBaHueM (0oJiee akTyabHO IS JTa0OPATOPHBIX YCIOBUN);

— TEepMHUUYECKUE TOpa)keHUs (0’KOTH) MpU padoTe C HarpeBaTelbHBIMHU TPH-

Oopamu.

Kpowme Toro, npu paboTe B MONEBBIX (ITOXOMHBIX, IKCTICTUIINOHHBIX, BHEITIA00-
PaTOPHBIX) YCIOBUSX CYIIECTBYET 0cobast rpymnma (GakTopoB pucka, 00yCIOBICHHAS
HEOOXOUMOCTHIO YUETa yCIOBUH AJ1s1 6e30MacHON pabOThl U KU3HECITEIbHOCTH,
B TOM YHUCJIE:

— INOT'OOHBIX YCHOBI/Iﬁ (HOHI/I}KGHHI)IG HJIN MMOBBINICHHBIC TEMIICPATYPhI, OCall-

KM, BETEP) M CBSI3aHHBIX C HUMH BO3MOXKHOCTEW 3a00JI€BaHMA, CHIDKECHUS
paboTOCTIOCOOHOCTH, OTITHOOK;

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

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

— BBIMIOJTHEHHUSI TTIOITOTOBUTEIILHBIX U COMYyTCTBYIOIIUX JICHCTBUM, HEOOXO M-
MbIX IJIsA oOecrieueHust KU3HCACATCIIBHOCTU B SKCHCAUIIMOHHBIX YCIIOBU-
SIX — TaKWX, KaK 3aroToBKa JPOB, MPUTOTOBJICHHUE THIIH, TOCTAHOBKA JIa-
repst U T. I1., OTBJICKAOIIUX BHUMAHUE U CHIIbI YYACTHUKOB OT BBITIONHEHUS
AHAJIM30B U CHIDKAIOIINX aKKyPaTHOCTh M TOYHOCTDH BBITIOJIHEHUS Omepa-
LUH, YTO TAKKE MOXKET MIPUBECTU K OTPHUIIATEIIBHBIM IO CIICCTBHSIM.

Crnenyer Take MMETh B BHIy BO3MOKHBIC COIYTCTBYIOHIHE (DAKTOPBI omac-
HOCTH IIPH BBIITOJIHCHHUU IMMOATOTOBUTCIIBHBIX OHepa]_[I/Iﬁ (KOHCCpBaHI/II/I HpO6BI, 110a-
TOTOBKE K aHaIN3y), & TAKXKE MPH YTHIU3AIUN PEareHTOB, PACTBOPOB U MPOAHAIH-
3UPOBAHHBIX MPOO.

4.2. O6wume npaBuna 6esonacHon paboTbl

Crmcox XMMHYECKHX PeareHTOB M PACTBOPOB, MCTIONB3YEMBIX IIPH aHAIIN3AX,
Y UX YKPYIMHEHHBIN COCTAB NIPUBECHBI B TEKCTE KaXKI0TO onpeseneHus. bomnee mon-
poOHO aHHast HH(OpMAIIKs IIPUBEJIeHA B TACIIOPTE Ha IpUMeHseMoe uzaenue. Ore-
palnMy Ipy NPUTOTOBICHUHM PACTBOPOB M MPOBEICHUHU aHAIM30B, TpeOylomue mo-
BBIIICHHOW OCTOPOYKHOCTH H THIATENILHOCTH, 0CO00 MOMEYEHBI B TEKCTE OMHCAHUH
OTIpe/IeJICHNH IIaBbI 6 HACTOSIIETO PYKOBOJCTBA M B TACTIOPTAX Ha TECT-KOMIUIEKTHI.

HeoOxoammMble ipy BRITOTTHEHUH aHATN30B PEareHThl, PaCTBOPHI U PACTBOPH-
TEJH CIIEAYET COJePkKATh B TEPMETHYHO 3aKPhIBAEMBIX (pJIAKOHAX U IIPUTOTABINBATH
C COOITIOIEHUEM TPABUIL, TIPEAYCMOTPEHHBIX I XUMUKO-aHAIUTHIECKUX Pa0oT.

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

1) u3berarsp romnaiaHus XUMHKATOB M PACTBOPOB Ha CIM3UCTHIE 000JI04YKY (pTa,
1a3), KOXY, OeXKIY;

2) He IPUHUMATH MUY (TUTHE);

3) HE KypHUTh U HE TIOJIB30BATHCSI OTKPHITHIM OTHEM;

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

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

6) pu paboTe co CTEKIISTHHOM MOCYA0H coOM0aTh OCTOPOKHOCTD BO U30ekKa-
HHE TIOPE30B;

7) pu oTOOpE PacTBOPOB MHUIIETKAMH ITOJIH30BATHCS IITIPUIIEM-I03aTOPOM C
COCTMHUTENFHON TPyOKOi (HE BTATUBATh PACTBOPHI B MUIIETKY pTOM!);

8) mobaBieHue K Mpodam pacTBOPOB XUMUYECKHUX BEIIIECTB M CYXUX PEareHTOB
CJIelyeT POU3BOIUTD B 3alIMTHBIX NIepuaTkax U oukax (MMEIOTCs B COCTaBe MopTa-
THUBHOTO 000PY/0BaHUS).

9) IpOBONUTH YTUIU3AINIO OOpA3yIOMUXCA TIpH PaboTe OTPaOOTAHHBIX WU
HEN3pacXOI0BaHHBIX PACTBOPOB U MPOO 10 IpaBUiIaM, OIMCAHHBIM B TI. 4.5.

[Ipu mprMeHeHNH TOPTATUBHBIX JTA0OPATOPUN W TECT-KOMILUIEKTOB (B OCO-
OCHHOCTH Ha 3aHATHUSAX CO IIKOJbHUKAMH M CTYIEHTaMH), a TAKXKe MPH XPaHEHUHU
000pyIOBaHHS ClleyeT UMETh B BUIY, UTO OINACHBIE U €IKHE BEeUlecTBa (UEeTHIPEX-
XJIOPUCTBIN YIJIEPOJ, PACTBOPbI MUHEPAIbHBIX KACIIOT U LIEI0Y€EH, paCTBOPHI COJIEH
Oapusi, pTyTH U ZIp.) TpeOyIOT 0cO00TO 0OpaIeHus, T. €.

1) XpaHeHus B CIIeIHAIBHOM MECTE, HEJTOCTYITHOM JIJISi HECTICIIUAINCTOB, JIe-
TEH, yUaluxcs;

2) WCIIONIL30BaHMSI TOJIEKO TIEPCOHAJIOM, BBIMOJIHSIONINM Pa0OThI (CaMUM TIpe-
10/1aBaTeseM);

3) yuéta npu pacxopoBaHHUH.

4.3. ﬂpaBMna paGOTbI C eKnMmu BewectBamMum U pacrtBopamMmu

[Tpu BBITIONHEHUH AHAM30B YaCTO MCIOJIB3YIOTCS PACTBOPHI SIKUX KUCIOT U
ieno4eH, MEeT0YHbIe U KUCIOTHBIC Oy(epHbIe paCTBOPHI U T. 1.

[ToBBIIICHHYIO ONMACHOCTh MPEACTABISIOT PACTBOPHI CEPHOIM M a30THOMN KHC-
JIOTBI U PacCTBOP THUAPOKCHJIA HATPHsI, 00Iaar0Ne CUIIBHBIM Pa3beIaroliuM Jei-
CTBHUEM IIPH MOTAJaHUK HA CIU3UCThIC 00O0JIOUKH, KOXKHBIC MIOKPOBBI, OJICHKTY, 00-
yBb, 000pynoBaHue U T. 1. Ilpy X monmaganum Ha KOXKY CieayeT ObICTPO MPOMOK-
HYTb PacTBOP JIOOBIM TAMIIOHOM (BETOIIh, BaTa, TPAIKA U T. 11.), MECTO TIOTIaTaHUs
OOMIILHO TIPOMBITE CTPYEH BOJIBI ¥ BEIMBITH C MBLIOM.
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4. MEPbI BE3OMNACHOCTHU

Oco0eHHO OIacHbl pacTBOPBI KUCIOT W ILEJIOYEeH MpU HONaJaHUM B Iasa.
B sTom ciryuae ra3za He0OX0AMMO HEMEAJICHHO OOUIBHO IIPOMBITH HECHIILHOM CTPY-
€l BozIbl, 2%-M BOAHBIM paCTBOPOM COABI (TIPH MOMaaHUN PAaCTBOPOB KHUCIIOT) MITH
3%-M BOJIHBIM PACTBOPOM OOPHOI KHCIIOTHI (IIPH MOMAJaHUK PACTBOPOB MIEJI0UeH )
U CPOIHO OOPATUTHCS K Bpady.

Hecmortps Ha To uTo B mocTaBnsieMbix 3A0 «Kpucmac+y uznenusix conepxar-
Cs1 TOTOBBIC K IPUMEHEHHIO BOAHBIE PACTBOPHI MJIM PACTBOPHI HA OCHOBE pa30aBiicH-
HBIX KUCIIOT W mienouell (OydepHble pacTBOpbI), y MOTPEOUTENs], TPHUMEHSIOIIETO
00opya0BaHKeE B J1A0OPATOPUH, €CTh BO3MOKHOCTB ITPUTOTABIMBATh HEKOTOPHIE pac-
TBOPBI CaMOCTOSITENILHO, UMEs CBelIeHUsI 00 X cocraBe. Te pacTBOPHI, JJIsl MPHU-
TOTOBJICHUS KOTOPBIX HEOOXOAMMO pa30aBisATh KHUCIIOTHI, CIELyeT T'OTOBUThH C CO-
OmrogeHneM ocoObIxX mpasui 6e3onacHoctu. [Ipu pazbaBneHnu BOOOH KOHLIEHTPH-
POBaHHBIX KHCJIOT BBIACISETCS 00JIBIIOE KOJTMUYECTBO TeIla, I03TOMY pa30daBiieHne
He00X0IUMO BBINOJIHATH 0CTOPOKHO U MOCTENEeHHO, IPUJINBAas KHCJIOTY K Bojie
MaJIbIMH MOPUHUSIMH NIPU HeNPePHIBHOM NepeMelIuBanuu. Briernsiomneecs Ten-
JI0 HEOOXOMMO OTBOAWTH MYTEM OXJIAKICHHS PacTBOpPA, HAIIPUMEP, HA XOJOAHOM
BONISHOH OaHe (MHa4Ye pacTBOP MOXKET BCKHIIATh U pa3Ope3TuBarhes). Pazdapnenne
KHUCJIOTBI ClIeAyeT IPOBOAUTH B MOAXOISAIIEH TEPMOCTOMKON U XUMUYECKH CTOMKON
rocyzne (Harpumep, hapPpopoBOM cTakaHe, KOJIOe U3 TEPMOCTOHKOTO CTEKIIA).

AHanoruuHele MpaBuiIa CieAayeT coONIofaTh MPH PaCTBOPEHHU CYXHX EIKHX
11es04ef — ruIpoOKCHI0B HaTpUs U Kanus. B qaHHOM citydae cyxyro eKyro HEnodb
MOCTETNEHHO JIOOABIISIOT B BOJY HEOOJIBIIUMH TOPLUSMH TIPH HETIPEPHIBHOM Tiepe-
MEIINBaHUU U OXJIAXKICHHU.

Paz0aBneHne KOHIEHTPUPOBAHHBIX KUCIIOT M PACTBOPEHHE CYXHX €IKHX ILEJO0-
4eid, a Takke paboTa ¢ UX pacTBOPaMU JOJKHA BBIIOJIHSITHCS Ha MOJI0HAX B Cpell-
CTBax MHAMBUAYaIbHOHN 3aIUTHI (OUYKaX, epUaTKkax, (hapTyke 1 HapyKaBHUKAX).

dakTopbl XMMUYECKON OMAacHOCTH | MpaBmiia 0e30macHON padoThl HEOOXO M-
MO UMETh B BHJIy M IIPH KOHCEPBAIIMU MPOO pacTBOPaMH KUCIIOT.

4.4. lMNpaBuna paboTbl C pacTBOPUTENAMMU
M HEKOTOPbLIMU ONAaCHbIMU XUMUYECKUMU BellecTBamMu

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

AHAJIM30B HCIIOJb3YIOTCSI HEKOTOPBIE OpraHuueckue pactopurenu. CBeaeHus o
UCIIOJIb3yEMbIM PACTBOPUTEIISIM IIPUBEICHBI B Ta0II. 6.
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4.4. Mpaeuna pa6oTbl ¢ PaCTBOPUTENSIMU M HEKOTOPLIMU OMACHLIMU XMMUYECKUMM BeLLecTBaMu

Tabnuya 6

CBolicTBa HEKOTOPbIX pacTBOpUTENEen, UCMOSb3yeMbIX NPU BbINOMHEHUU
aHanusa npo6 BoAbl

HaumeHoBa- | Knacc Tokcuyeckmne NAK sosanyxa | Mopto- | MpumeHe-
Hue, onac- cBoOMCTBaA pabouyer 30HbI | YecTb Hue
XUMUYEcKasa | HOCTHU (NAK;;,),
¢dopmyna mr/m3
ALeToH 4 (mano- | Obnagaet Hapko- 200 JIBXK Mpwu
CH,=CO=CH, [ onaceH) [Tuyecknm gencranem NpUroToB-
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 OEeNCTBMEM roptod | KOHcep-
CeH) npu BObIXaHUN BaLun
napoB, OKa3blBaeT npo6
TOKCMYeckoe
BO34ENCTBME Ha
BHYTPEHHWE opraHbl
YeTbIpéx- 2 (Bbico- | ObrnagaeT ToKkcu4e- 20 He Onsa
XIOPUCTbIN Koona- CKUM [eACTBMEM MpU roptod | aKkcTparu-
yrnepon CeH) BAbIXaHWUM ero napos poBaHus
CCl, 1 Npu nonagaHum npo6
KanenbHOXNOKOro
pacTBOpuUTEns Ha
KOXHblE MOKPOBbI
OTaHon 4 (mano- | Obriagaet HapKo- 1000 NIBX Ons
C,H,OH onaceH) | Tmyeckum penctenem npuroTos-
npy BObIXaHWK ero neHus
napoB 1 06e3xumprBa- aHanuTu-
HOLLMM MpU NnonagaHum YecKux
Ha KOXXHbIE MOKPOBbI pacTBopoB

nnamMmeHarLwanaca XXMaKoCTb.

MpumeyaHwue. [NOK— npegenbHo fonyCcTMMasi KOHLEHTPaUMsS NapoB XMMNYECKOTO Be-
LecTBa B Bo3gyxe paboyen 3oHbl (MTH 2.2.5.1313); JIBXX — nerkosoc-
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4. MEPbI BE3OMNACHOCTHU

Paborarh ¢ yka3aHHBIMH PACTBOPUTEIISIMU U PACTBOPAMH Ha UX OCHOBE CIICAY-
€T B BBITSDKHOM IIKady. YUuThIBasi HEOOMbIINE KOJIMYECTBA (HECKOIBKO MUJLUTHIIHU-
TPOB) HCIIOJIB3YEMbIX PACTBOPHUTENEH MPU aHAN3€e, MOYKHO JOMYCTUTh BHITIOJHEHNE
aHaJIM3a C UX MMPUMEHEHNEM B XOPOIIO MPOBETPUBAEMBIX TTOMEIIEHUAX, HA OTKPHI-
TOM BO31yxe U T. 1. IIpu 3TOM cienyeT UCKIIFOUMTh BO3MOXKHOCTD BIbIXaHUS [1apOB
pacTBOpHUTENIEH U NONaJaHus UX B KaleIbHOXKHIKOM BHJIE Ha OJIEXKIY, KOKHBIE T10-
KPOBBI U CITU3UCTBIE 00O0IOUKH.

[Tpu Hapymenun npasui 6€30mMacHON pabOTHI B Clydae OLIYLICHHUS B BO3AYXE
napoB pacTBOpHUTEINS (TMapbl 00IaAal0T XapaKTePHBIM 3allaxoM) paboThI cIeyeT He-
MEIJICHHO MPEeKPaTUTh U MPOBETPUTH ToMeleHue. [lpn nomaganuy xaneabHOXKH/I-
KOT'O PACTBOPUTEJISI U PACTBOPOB HA €T0 OCHOBE HA KOXHbIE IIOKPOBBI U CIIU3UCTHIE
000JI0YKH HEOOXOIMMO UX cpa3y ke coOpaTh ca(heTKoN, a COOTBETCTBYIOIIMNA y4a-
CTOK IIPOMBITh TEIION BOAOH C MBUIOM.

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

Peaxmue I'pucca nveeTcst B COCTaBe psijia U3JENNI B BUJIE CyXOl CMECH U -
POKO NPUMEHSETCSL B KAUECTBE pPeareHTa Ipy ONPeIe/ICHUH HUTPAT-HOHOB U HUTPHT-
noHoB. [Ipencrasiser coboii cmech anbda-HadTHIaMUHA (€T0 B CyXoM peaktuse 1%),
Cyab(aHUIOBOM KMCIOTHI M BUHHOM KUCIIOTHL. PeakTuB [ prcca oTHOCHTCS K 4eTBEPTO-
My KJIacCy OnacHOCTH (ManioonaceH). OKa3bIBaeT pa3npaxkaroliee Bo3IeHCTBIE KaK Ha
KO)KHBIE TIOKPOBBI, TaK 1 Ha CIIM3UCThIE. Ba)kHO, YTO MMEIOIIUIICA B COCTAaBE PEaKTUBA
I'pucca anbha-HapTHIIAMUH OOBIYHO CONEPIKUT TEXHOJIOTHYECKYIO NMPUMECh — He-
OompIyr0 g0 OeTa-Ha()THIIAMUHA, 00JIATA0IEr0 KaHIIEPOTCHHBIMHI CBOHCTBAMH.
[TosTOMy, HECMOTPsI Ha OTCYTCTBHE KaHIIEPOTCHHBIX CBOMCTB y alib(a-HadhTHIaAMHUHA,
HeOoJbpLIOe copepkanue OeTa-HadTHIaMUHA B peakTuBe Ipucca, u HeOobIINE KO-
nrdecTBa peaktusa [pucca B mpoOe mpu aHanmse, 00palarbCs ¢ HUM CIEyeT ¢ CO-
OJIrO/IeHMEM yKa3aHHBIX B HACTOSIIIIEM PYKOBOJICTBE MTpaBuil Oe3omacHoCTr. Paborath
¢ peakTHBOM | 'pricca HEOOXOAMMO B 3aIIMTHBIX MepyaTKax M odkax. [Ipu momaganum
peaxtuBa [pucca nim ero pacTBOPOB Ha KOXKY MECTO MOPAXKEHUsI HEOOXOOUMO IIPO-
TEPEeTh YUCTON caleTKON 1 MIPOMBITH CTPYEH YHCTOM BOJIBI C MBLIIOM.

Peaxkmue Heccnepa. [lpencraBnser coOOH IMIENOYHON pacTBOP KOMILJIEKCHON
CONU KaJus, PTYTH U HOJMCTOBOAOPOAHOM KUCIOTHI — TeTpaiionomepkypara (II)
xayus, umeromero gopmyny K [Hgl,] x 2H O. IlIMpoko NpUMEHSETCA B KauyeCTBE
peareHTa Juis OIpenesieHHs] NOHa aMMOHHUS. SIBISSCH LIENOYHON CMEChIO, conep-
JKaIme coilb pTyTH, peakTuB Heccnepa TpedyeT oOpamieHus ¢ cCoOMoneHNEM BCEX
YKa3aHHBIX B HACTOSILEM PYKOBOICTBE IpaBmil Oe3onmacHocTH. Ilpu nonaganuu pe-
akTuBa Heccnepa i comepkamux ero npo0d U pacTBOPOB Ha KOXKY HJIM CIIM3UCTHIC
000JI0YKH BO3HUKAET CUIIBHOE Pa3paskeHNe, KOTOPOE MOXKET PUBECTH K PTYTHOMY
OTpaBJICHUIO.
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4.5. NMpaBuna ytunusauuu

Xnopuo bapusa nmeercs B COCTaBe U3IETUN B BUJIC MAJIOKOHLICHTPUPOBAHHOTO
BOJIHOT'O PAacTBOpA U IIUPOKO MPUMEHSIETCS B KAUECTBE PearcHTa Mpu ONnpeaeiieHun
Cynb(ar-uoHOB. XJI0pHJ Oapus SBISIETCS BBICOKOOIACHBIM COCTUHEHUEM, JIJIsI HETO
ycranoninena [1JIK mis BomoEMoB X03siCTBEHHO-0bITOBOTO HazHaueHust 0,7 mr/i
(o 6apwuto), Kimace omacHOCTH — 2. MICIonb3yeMBbIil pacTBOp XJIOpHUaa Oapus ora-
CEH TIPH TOTIaIaHUH B JKEITyIOYHO-KHUIIIEIHBIA TPAKT (BO3MOXKHEI OTpaBienus). [Ipu
TI0TIaJIAHUH PACTBOPA BHYTPh HEOOXOMMO BBI3BaTh CKOPYIO IIOMOIIIb U C/IeIaTh IPO-
MBIBaHHE JKEIyJIKa Yepe3 30H] BOJOW; MPU MONaJaHuK B TiIa3a — OOWIBHOE IPO-
MBIBAaHUE CIU3UCTHIX IVIa3a, IPU MOMAaJaHUN HA KOKHBIE TTOKPOBBI — TIATEIIBHOE
yJlaJIeHUE BEIIECTBA TAMIIOHOM U MBIThE TEMION BOJIOM C MBLIOM.

Auemam Kadmusa TIPUMEHSETCSA B BHIE cTabOTO pacTBOpa MpH OMpPEaeIeHUN
cepoBoaopoza U cynbhuaoB. JJaHHBIN pacTBOp amerara KaaMus, Takke Kak U Mpo-
Obl, 0TpabOTaHHBIE B XOJIe aHAJIN3a, OTHOCATCS K BBICOKOOITACHBIM JKHIKOCTSIM.
CoenuHeHUs KaJMHUs BPEIHBI B JIFOOOM arperaTHoM COCTOSIHUW U BO3JICHCTBYIOT Ha
MHOTHE CUCTEMbI OPTaHU3Ma — OPTAHbI JBIXaHUS U JKeTYTOYHO-KUIIICUHBIN TPaKT,
[MEHTPAITBHYI0 U Tepru(epruIecKy0 HEPBHBIC CHCTEMBI, 00Iagast KyMyJIsITHBHBIMHU
cBoiicTBaMu. KOHTakT pacTBOpOB, cOIEpKAILIUX COCOUHEHUS KaaAMUs, C He3allu-
MIEHHBIMU KOKHBIMH TIOKPOBAMH WJIM CIM3UCTBHIMH O0OJIOYKaMU HEJIOITYCTHM, TI0-
ATOMY TIpU paboTe C PacTBOPOM arerara KaJaMusl ClIeAyeT COOIIOAATh MPeIeIbHYI0
OCTOPOXKHOCTh, aKKYpPaTHOCTb M MCIOJb30BaTh CPENCTBA MHIWBUIYAILHON 3alllu-
Tl (MIEPYaTKH, OYKH 3amuTHBIE). HeoOXommmo Takke COOMIOnaTh COOTBETCTBY-
IOIMe Mephl 0e30MacHOCTH MpPU YTHIM3ALUU PACTBOPOB, COAEPIKAIINX KaJIMHUH.
HaganpHBIME CUMIITOMaMH OTPABICHHUS KaJIMAEM MOTYT OBITh CYyXOCTh CITM3HUCTBIX
000I104eK, HEMPUATHOE BSDKYIIEE CIIaKOBATOE OIyIIeHNe Ha I'y0aX, MEIHBIN BKYC
BO PTY, TOPJIOBBIE CIIA3MBbI, OJIETHOCTh, CI1a00CTh, TOJIOBOKPY)KEHHUE U TOJIOBHAS 0OJIh
(B obmactu n16a), TomHoTa. [Ipy NMOsSBICHUN JaHHBIX CUMIITOMOB WX J2)Ke MPH 10~
JIO3PEHNU Ha BO3MOYKHOE OTpAaBIICHHE HEOOXOAMMO HE3aMeIUIUTENILHO O0paTUThCS
k Bpauay. [1JIK xanmusi B Boge BogoémoB coctapinsier 0,001 Mr/i, TUMHTUPYFOLIUHA
MOKa3aTeib BPEAHOCTH — CAaHUTAPHO-TOKCHKOJIOTHIECKHH, KJIACC OMAaCHOCTH — 2.

4.5. NpaBuna ytunusaummn

YTunuzanus nNpoBOAUTCS € LETbI0 MUHUMH3UPOBATh BOSMOXKHBIN yIiepO ot
paboThl C MOPTATUBHBIMU M3AEJIUSAMH Il XUMUYECKOTO aHAJIM3a IPU BO3MOXKHBIX
KOHTaKTax C JAETbMH, HacEJIEHHUEM, HECIEIUAINCTAMH, a TAKKe MPEeJOTBPAILEHUS
BO3MOJKHOTO yIlepOa OT MpUMEHEHHS U3/1eINi OKpyskatomei cpene. OOpasyrommue-
Csl B pe3yJibTaTe aHaJln3a OTpaboTaHHbIE MPOOBI, HEU3PACXOAOBaHHBIC (JIMOO HMETO-
1€ UCTEKIINN CPOK TOJJHOCTH) peareHThl M pacTBOPHI, a TAKXKE YIAKOBKY M YKJIaI-
Ky BbIpaOOTaBIIMX PECypc MOPTATUBHBIX JTA00OPATOPUIN H TECT-KOMILJIEKTOB HE00X0-
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4. MEPbI BE3OMNACHOCTHU

JUMO yTWIM3UPOBaTh. Bece paboThl 1O yTuimM3anuu oTpabOTaHHBIX TPO0, a TakKe
AHAINTUYECKUX PEareéHTOB M PacTBOPOB CIIEAYET MPOBOJAUTH B 3ALIUTHHIX OYKAX,
nepuarkax, Ha MOJI0HE, B YCIOBUSAX BEHTHIMPYEMOTO JJHOO XOPOIIO TPOBETPHUBac-
MOTO TTOMEIIEHNS, JIN00 Ha OTKPHITOM BO3IyXE.

Bce emewmusaromuecsa c 600oii orpadoranubie IpoObI U PACTBOPHI TTOCIIE aHA-
TM3a, a TaKKe PacTBOPHI M KHUJKHE peareHTHl (KpoMe HE CMEIIHWBAIOIINXCS C BO-
JI0i1) HEOOXOTUMO CJIMBaTh B OTACIBHYIO XOPOIIO 3aKPBIBAIOIIYIOCS CKIISTHKY U IPO-
BOJUTbh UX HEWTpaJIM3allMI0 paCTBOpPaMHM ILEIOYEl MM KUCIOT C KOHLEHTpaluei
5-10% (3T0 ynoOHee Aenarh B JIAOOPATOPHBIX YCIOBUsX). HelTpanu3aiuto mpoBo-
JIAT, 100aBIsAs TOCTENIEHHO COOTBETCTBYIOIINE PACTBOPHI M KOHTPOJIUPYS KUCIIOT-
HOCTBH pacTBOpa 10 YHUBEPCAITBHON WHIUKATOPHOUW Oymakke mo 3HaueHust pH 6—8.
HefiTpanu3zoBaHHbIe pacTBOPHI ClIeAyeT pa30aBiIsATh OOJIBIIMM KOJTUYECTBOM BOJIBI
(1: 100) 1 cnuBaTh B KAaHAIM3AIIMIO KaK OBITOBBIC CTOYHBIE BOJBI JINOO yTHIU3UPO-
BaTh COMIACHO JAEHCTBYIONIEH HAa MPEANPUATHN UHCTPYKLINH.

He cmewmusarowuecs ¢ 6000ii oTpaboTaHHBIE SKCTPAKTHI, COJCPIKAIINE TeK-
caH, XJ10po(hopM, YETHIPEXXIIOPUCTHIN YIICPOI JINOO 3aKOHCEPBUPOBAHHBIC MIPOOHI,
cofiepxarue XiaopodopM, cienyeT TOMemaTh B OT/IENbHYI0 TePMETUYHO 3aKphl-
BAaIOIIYIOCA CKIITHKY W 3aT€M CITUBATh B CIIEMAIBHBIE OPTaHUYECKUE OTXOJbI, HE
CMEIIMBAaKoIecs ¢ BoJOU. Takue OTXO/bI, a TAKXKe COEpIKaIe BEICOKOOTIACHBIE
BEILIECTBA CIIEAYeT CAaBaTh AJISl YTHIU3AUU CIICHUATU3UPOBAHHBIM CITyK0am 100
YTUIM3UPOBATH 1O CHENUATbHOW WHCTPYKIUH, ACUCTBYIOIIEH B aboparopun (Ha
npennpusatun). [lomoOHbIe MpaBuiia HEOOXOAUMO COOJIOATh TAKXKE MPHU KOHCEepBa-
uA po0 ¢ UCTIOIB30BaHNEM XJIopodopma.

Hcnonr3oBaHHbIe, HICUEPIIABIIIE PECypC YKIAJI0UHbIE KOPOOKH, KOHTEHHEPHI,
paHIIeBbIC U IPYTHE YKIAJIKH, a TAKKe 0TpabO0TaHHbIe (PIaKOHBI, IOCYAY U IPUHAJI-
JIEKHOCTH M3 COCTaBA M3JEIHUH CIIeyeT MPOMBITH OT BO3MO)KHO COAEPIKALIUXCS Ha
HUX OCTaTKaX XMMHUYECKHX PeareHToB, PaCTBOPOB U OTpabOTaHHBIX Mpol (Tipu He-
00XOMMOCTH) | Jajiee YTUIN3UPOBAaTh Kak TBEPAbIe ObITOBBIE OTXOABI. IIpaBmia
YTHIU3AIUN PEareHTOB U PACTBOPOB, a TaK)Ke OTPa0OTAHHBIX MPOO TPH aHAIH3E C
MIPUMEHEHNEM KOHKPETHBIX IKCIIPECC-TA00PATOPHI U TECT-KOMIUIEKTOB IPHUBEICHBI
B IIPHJIaraeMoi CONMPOBOUTEIHLHON JOKyMeHTanuu (Tacroprax). JKuukue oTxomsl,
cojiep Kalliue COJIM PTYTU U T. M., CIIEAYET ClaBaTh JJs YTUIN3AUK B CHIEIMATIU3HU-
POBAaHHYIO OpPTraHU3AIHIO.
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KoHner; o3HaKoMuTeIbHOTO PparMeHra.
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