tistmas 3A0 "Kpucmact" npou3BoauT i NOCTaBNSET:

# NOPTATUBHBIE KOMNNEKTHbIE NABOPATOPHM, TECT-KOMMNEKTBI, TECT-CHCTEMbI
[NA XMMH4ECKOTO aHanW3a Bofbl, NOYBL!, NPOAYKTOB MUTaHKS, BO3AYXE,
CNELMANEHBIX CDEM M MATEPHANOB C KOMNNEKTAMM NONOMHEHWS,
[NS nonessix ¥ nabopaTopHbIX YCnoBui;

# vHaukaTopHble TPyBKM ANA SKCTIPECC-aHANNAA BO3AYXE W NDOMBILLNEHHBIX
ra30Bbix BbIGPOCOB, W aKenpecc-nabopaTopuu Ha ux OCHoBE;

# naGopatopsoe oBopyaosatue, NpUBOpL, NOCYAY, NPUHAANEKHOCTH,
DPacXodHbIe MaTepuanst Ans naboparopui;

# KomnnexTs yueBHo-aemoHcTpaUuorroro u naboparopHoro oGopyaoBaHIs
Ans 06pasosaTenbHbiX yupekaeHHi;

# webens ana naboparopuit 1 kabuHeTos;

# HOPMATHBHO-TEXHWYECKYH, CTIPABOMHYHD, Y4eBHO-METOIMUECKYI0 NUTEpaTYDY.

http://www.christmas-plus.ru http://xpucmac.pcp

PYKOBOACTBO
10 AHANU3Y BOAb

NMATLEBAA UTNMPUPOOHAA BOOA,

MOYBEHHBLIE BbITAXKHW

NMIATbEBAA U TTIPUPOOHAA BOOA,
NMOYBEHHDLIE BbITAXKU

PYKOBOOCTBO NO AHAJIU3Y BOAbI



PYKOBOACTBO
Mo AHANKU3Y BOAbI

NMuTbeBas n npupoaHas BoAa,
NOYBEHHbIE BbITSXKU

Kpucmac+
CaHkr-lNeTepObypr
2011



VIIK 542+543.3(035)
BBK 26.222¢+28.081.72+74.264.5

P-85

P-85 PykoBoactBo no anajausy Boabl. [lurbeBasi U npupoaHas Bojaa, NOYBEHHbIE
BbITsKKH / [lon pen. k.x.H. A.I. MypasbeBa. — CII6.: «Kpucmac+», 2011. —
264 c., un.

CocrtaBuTenu: MypaBbeB Anekcanap [puropreBud,

JanmmoBa Banentuna BacuibeBHa,
Ocamuas Huna AjekceeBHa,
Cy60oTtnna Mprna BacuibesHa,
@unarkuHa MpuHa AnekcaHpoBHa,
Kpasnosa Enena BopucosHa,
Cwmones bopuc Bragumuposud,
MenpHUK AHATONM AJlEKCEeBHY.

PemensenT KXH.,amn.H Porosasg Onbra I ennagpeBHa

PykoBozacTBO npeaHa3zHaYeHO IS OIEeparopa, BBHIIONHAOMIET0 XUMHUYECKHH
aHaJIN3 MUTHEBOM M MPUPOTHOM BOJIBI ¥ TIOUBEHHBIX BBITSDKEK C IPUMEHEHHEM KOM-
TUIEKTHOTO 000opynoBanus npoussoncTBa 3A0 «Kpncmac+» — moneBsix J1abopa-
Topuil «HKB», TecT-KOMIUIEKTOB M yKJIaJ0K Ha UX OCHOBE.

B kHure onucansl nmpasuiia 0T60pa M MOATOTOBKU P00, TPOLEYPHI BHIION-
HEHUSI aHAJIN30B, TPHUBEJICHA pa3HOOOpa3Has Ioje3Hast HHpopManus, JaHbsl Ono-
JrorpadMYecKue CCHUTKM Ha PYKOBOJICTBA M JICHCTBYIONINE HOPMAaTHBHO-METOIH-
YeCKUe JOKYMEHTBI IO aHalu3y BOJbl. TEKCT PyKOBOACTBA COAEPKUT MHOIO
WIDTIOCTPANNH, CO3AAI0IMNX HATTISAHOCTD M OOJIETYAIONINX BHIMTOJHEHUE aHAIN3a.

PykoBozncTBO pekoMeHIyeTcs clienuaaucTaM-TUIPOXUMHUKaM, MPENOAaBa-
TEJISIM, YYUTEISM IIKOJ, TIEJaroraM JIOMOJIHUTEIBHOTO 00pa3oBaHus, CTyICHTaM
BY30B, yJaluMcs TpO(MIBHBIX KJIACCOB, a TAK)KE BCEM MHTEPECYIOIUMCS BOIIPO-
caMH KOHTPOJIsL KaueCTBA BOJBL.

VIIK 542+543.3(035)
BBK 26.222¢+28.081.72+74.264.5

ISBN 978-5-894-95191-7

© 3A0 «Kpucmac+», 2011



COJEPXXAHUE

T DO I TOBIIC .t iiiiiiiiiiiiii i i it e e e ie ettt et e e e eeeeeseseesseeeeesansssssssss s s sssessesasesesesesasssesesasnnnnereees 5
1. Beegenue. O nopTaTMBHLIX KOMILUIEKTAX M YHH()UIMPOBAHHLIX METOIHKAX
XHMHMYECKOTO AHAIMBA ...ooiiiiuriiiiiiiiteeeeeeieastesteseeaissseseseaasseesssesansasesassasssssessasssssesssssnssneeeess 6
2. XapaKTepHCTHKA MPUMEHSIEMOTO0 O0OPYIOBAHMS ........cccooiiurrriieeiiiieieeeieiuneeeeeeainnneeeaaanns 10
2.1. OnpeaensieMble MOKA3aTeINd, METOAbI aHAIN3a ¥ KOMIICKTHBIC U3JICIHS .. ............ 10
2.2. ITonesast kommuieKTHAS J1A00PATOPHSL «KHKBY ..oiiiiiiiiiiiiiiiiiiiii e 18
2.2.1. O0mme CBeIECHMSI, HA3HAYEHHUE M O0IACTH MPUMEHEHHMS ..vovivvveeviinnrnnnns, 18
2.2.2. Cocras, MmoaudHUKaIMHA, XapaKTEPUCTUKN
2.2.3. KOMIUIEKTHOCTD M VEJIAKA ...uureeeieiisssesseeiessseeeiessssssesiosssseeeeinsssseeeianssness
2.2.4. TIpaBuiia XpaHeHHUsI, IPUEMKH, IPUMEHEHUS JIA0ODATODHM ..ovvvveeeneneensns 22
2.3, TCCT-KOMIIITEKTB .. ..eeteeeeeteeteeeaessssessssssesssssssssesessaasnsssssssssessssssesssseseseannnsssssssssssssasases 23
2.3.1. OO01Iast XapaKTEPUCTUKA M HABHAYECHIE ...eoovvririiinereieineieeiaenreesaseessasaness 23
2.3.2. TeXHUYECKHUE JAHHDBIE M METOJIBI AHAMBA ..uvvveiiesereisiineireiensnseeeinseeesesnness 24

3. Ha uTo cjeayetr o0paTuTh BHUMaHHE NIPH PadoTe ¢ MOPTATHBHLIMH KOMILIEKTAMM
(moJie3Hasi mH(poOpMALHs)
3.1.001mue cBeeH s O MIPUMEHEHNUN IOPTATUBHBIX KOMIUIEKTOB JUISI XHMHUYECKOTO

AHAITHIBA ..eeeuueeeeeeeeenteeeeeeeestsseeeseeausseeeeeeannsaseeesensasesseeannseseseeanssssesessansnnneessannnnneeeeaans 25
3.2. Paboure YCIOBUS IMPH AHAITHBE .uvvriierreireriiinrreinseesieeeaesneeasnnnes .27
3.3. O crnoco0ax BEIPAKEHUS KOHIIEHTPALMHA BEIIECTB B PACTBOPAX ..evveeeerreeeeanreeesanne 28
3.4. OcoOEHHOCTH IPUMEHSIEMBIX METOAOB U BBLIITOIHSIEMBIX OIEPALAM ..ecoevvrenennese. 31

3.4.1. OpraHOICOTUYCCKIE METODB .....eiiurereeiisseesiensseesiesssseesisssseeeeisseeeeessness
3.4.2. TuTpuMeTpUYSCKUE METOJEI .... ..
3.4.3. KOJIOPUMETPHUCCKIE METOMIDBL .....eeieurreeeeiesrssreeiasseseesissseseessssseeeissssesesasnes
3.4.4. O BLIIOJIHEHUHN aHaIM3a ¢ POTOKOJIOPUMETPUPOBAHUEM IPOO ...vvvveeveee.. 36
3.4.5. O0 aHaaM3€e MOYBEHHBIX BBITSIKEK .........
3.5. HeomnpeieaeHHOCTH M IOTPEIHOCTH H3MEPEHHI
3.6. TouHOCTh aHANKM3a U PAKTOPDI, €€ OUPEIETIEOIIME ...vviiiuriiirreirisiareeioeesaseeesieeasans 45
3.7. CucTeMa KOHTPOJISL M JIOKYMEHTUPOBAHMS PE3YIIBTATOB ...iiouvviiiiiuerreiaireereeiiseeesasnns 48
4. Mepbl 0€30I1aCHOCTH IPH BHITOJTHEHHH AHATHMBOB ......ovvviiiiiiiiieieeieiiieieeeeiiineeeeeaninnneeess 50
4.1. DAKTOPDI OTIACHOCTH ....eiiurrreeeessssrsseaesssesssessssseseasssssssseassseessenssssseseassssesssansessessns 50
4.2. O01He IpaBUIA 0€30TACHOM PAOOTE ...vviiisiiiieiiiisersiseseeeeeiiersiasereasseressseresnneeaas 51
4.3. [IpaBuia paboThI C EAKUMHU BEIIECTBAMU U PACTBOPAMH .. 52
4.4. TIpaBuia paOOThL C PACTBOPUTECIISIME .....eiureeeieseseissesisesiessssissssiesessensesasssssasesassesas 52
5. OTOO0P MPO0 M MX KOHCEPBALIMIL .......cceouvreeeeieiurreeeeeeiisseeeeeeaisseeeeeeasnseeeeeaassseeeeenssnseeeeeans 54
5.1. OOuIMe NPABUIA OTOOPA IIPOO .uvviiiissiiiieiiiiisiseisteeisssiesesiesseeiessesesseseasseseessesesnnes 54
5.2. OTOOD IPOO M3 BOTOMCTOUHIKOB ... .enesrresesonssssessssssesessosesesssanssssssssnsssesssssnseeesas 55
5.3. KOHCEPBAIHST IIPOO BOJIBI .. .iiuuerrieeiiserseseiossesesssasssssessonsesssssesssseessonssssesssasssseessanses 58
5.4. OTOOD M IMOATOTOBKA IIPOO TTOUBBI ....eveiiiiiisssessieissereeeessssressosinsseeseossseesesasssseessanses 66
5.4.1. O0mme npaBuiaa 0TOOPA TPOO MOUBBI ......ccvveee.ns .. 66
5.4.2. OT00p 00BLEAMHEHHON POOBI METOIOM KOHBEDTA ..vvviirriiirriiieeesaeeiinns 67
5.4.3. TIoAroToBKa IPOO MOUBBL K AHATIMBY ...vviiierrsireeiiseeianrssasessineesineesineeess 68

5.4.4. YunbunmupoBagHas METOIMKA IIPUTOTOBICHUS NOYBEHHBIX BBITSKEK .... 69

3




6. TToka3aTes M M MPOLETYPBI AHAIIMBA .....ooiiviiiuiiirieitteeteeiteeeeseeeseeaeseeesseeseeesseeseessseanseassneas 72

6.1 ATTEOMITHEII ..oeiiiuutiiiiiittiesseeitteeseeetseeeeseeetsseesessnssesseeassseesssannsesseeasnsssessesnnsseseeannnnes 72
0.2, AMMOHBEIE ...iiiiiiuuetiiiiittttesteetseeestestseeessensssseeseasssssssssenssseessaassssssssanssseessenssesseseansrnnes 76
6.3. buoxumnueckoe norpednenne KUCIoPOoAa (BITK) ..ot 79
0.4, BKYC M IIDHBEYC ...iiiiittttteiiitesteeieisssesesaesssssesenssssssssasssssesenssssssseassssssessasssssesenssenes 83
6.5. Bomopoaabiif TOKA3aTEIb (PH) oottt ittt eeeeeseieeeesereeeneesenseesesnesanes 84
6.6. JIMOKCHUT VITICDOA ...uerereiiiesssesseeiisssssseesssssesstassssesessssssssseesssseesiassssseeesnsssssessansns 87
0.7, TKEIIE30 OOIIIEE ...ttt iineiieeee ittt eeeeeteeeesasseeeessinnsesesesassseessesnsessesasnnssessesansssssssannes 96
6.8. XKecTKOCTh 00IIAsT, KATBIIAN M MATHII .oieiuuteiiieisesieeieineeeeeseeseseeeesonsessesssenseseeseas 101
0.9, BATTAX ..uueiiiiiiiitetiee et ittt eeseees et eeteenntee e e st s e e s s et s e s s e enns e e s s e s et esssssennnrseesesannree 109
6.10. Kap6onartsl, riyipokapOoHaThl, KapOOHATHASI YKECTKOCTh M IIEJIOYHOCTD .......... 113
6.11. KHCIIOPOI PACTBODEHHBIM ....viiiiiiutesiiieiisesseesiasserseesiasesssessassssesssianssnsessaesseseessannes 122
.12, KHCTIOTHOCTD ...ttiiiiiiiststtesttiisesteesteaseseesseianssessessansssssessesssssssesesanssssessesiseseesesssnnees 133
6.13. METATIIIBI, CYMMA ...uuuriiiitiiststeseeiissessseaasssesssesnssssssaasssssseeassssesesasssssssasssssessannnses 136
6.14. MYTHOCTD M TTPO3DATHOCTD ...uvvrteeiitsseseeensssrsesiessssseesoassssessonssessesiossssseesasssnsseesas 141

6.15. HedrenpoayKThl
6.16. Hurpatsl
6.17. Hurputsl
6.18. OkuCIsIEMOCTE IepMaHranaTHas, Meroa Kyoest

6.19. TTCHHCTOCTD ....vveiiiiieseeieiieteeeeeieisseseesiesseeseesasseseesiasseseesiassssseeeesseeeesins
6.20. IToBepXHOCTHO-aKTUBHEIC BENICCTBA, AHHOHOAKTUBHBIC
0. 21, CBIIHEIL ..t iiieiiie e e ettt ee e e et eeeeeeameseeeeesanseseesseansssse e sesnsssesessnnsseesesannsessessannes
6.22. CEPOBOIOPOJL M CYITBMIIIBL ...t eeeeueeiseeeeinseesesesansesseesasesesessansssessssanssesessanssssessssnes
6.23. Coneconepskanue o0I1ee, HAaTPUi M KaJIMHA, CYXOM 0CTaToK (pacyerHble MeTonl) . 185
0.24 . CYIIBMATDL ...ttt it es ittt e et e e it esteteesaseeesassssseseessasseesansessnseesnessaneessseesssneesans 188
0.2, DDEHOIIBI . .eiiiiiiutteiiisieesttteeetteteeeeeseeasseeeesseaansseseessenssseeessenssssseseanssssessesneseesssssnnees 195
0.26. DOPMATIBIIETHL ... .eeeeieusseeseeisseesesiesssesseeaassssesstassessestassssssesasssessssassesssesnssssesaanns 202
6.27. ®ocdarel 1 06wt hochop 208
6.28. DTOPUIBI ...oooovvviiennnnees. 218
6.29. X710p aKTUBHBIN
6.30. XJTOPUOBI .....oevveeennnees.
6.31. IIBeTHOCTH
Ilpunosicenusn
1. ITpOTOKOJI MCCIICTOBAHMS KAUCCTBA BOJIBI .. .eiiiiiieieunsueesererreeeeeeisensnssssseseeesessesaannnsnnes 237
2. Habop-yknaaka jurst hoTokonopuMeTpupoBaHms «DKOTECT 2020-K» ..vviivvviiiennee.
3. KoMIIeKkTHBIE M3EIMsI, PACXOIHBIE MAaTEPHAILI M IIPHUHAIEIKHO CTH

JUISE XUMHAYECKOTO AHAITMBEA ...ieuvveieeieiuueeeeeiensureeesaanseseessonssseesesssssssesssnssssessssnssseessans
CIHCOK JTHTEPATYPDBI ....veiiiiiiuiiiieieietieteeeieiueeteseeaasseeeseesssssssesssasassesssessnsseessssssnssees
CnucoK HOPMATHBHBIX JOKYMEHTOB .................uu.......

Poccuiickue u MEXJIYHAPOJHBIC CTaHIAPThI
MeTonMKH BBIINOJHEHUSI M3MEPEHUM Ha OCHOBE TECT-KOMIIJICKTOB

BAO «KPHCMACT ..eiiuuriiiiiiiiiiiieeeeiiteie e eeeiteeeeeeetteeeeeesisreseeeasnsseeeeesasseseeeannnes 255

MeToauKH KOJIMYEeCTBEHHOr0 XuMuueckoro ananmsa [IHJ/I®D, PI1 52

ATIDABITHBIN YKABATEIID ......ceouvvieeeeiiiuieeeeeeeeiusreeeeeesiusseeeeaaisseeeeeeasssseeeeesssseeseessnnnes 258




Mpeaucnosune

HacTtosiee pykoBOACTBO MOCBSILLEHO BbINMOMHEHNIO XMMUYECKOTO aHanmaa nuTb-
€BOWN M MPUPOLHONM BOAbI MO OCHOBHbBIM MOKa3aTensiM Ka4ecTBa, a Takke BO4OpPacTBO-
PYMbIX MOYBEHHbIX BbITSXKEK C MPUMEHEHMEM KOMMIEKTHBIX MOPTATUBHBIX U3OeNni, Npo-
N3BOOUMBIX Hay4HO-NPOM3BOACTBEHHbIM 00beanHeHneMm 3AO «Kpucmac+y». Takumu
n3nenusmMmn sSIBNsitoTcs noneeble nadopatopun «HKB» 1 nx Moamdmkaumm, TecT-KoMnriek-
Tbl U pasnu4yHble YKNagky Ha NX OCHOBe, MpeanonaratoLue npuMeHeHne yHuuumpo-
BaHHbIX METOAMK U TEXHONOMMIA XMMUYECKOro aHanuaa.

V3agaHne HacTosLLEero cneumanuaMpoBaHHOTO PyKOBOACTBa 0OYCNOBMNEHO BOCTpe-
BOBaHHOCTLIO MOMNEBbIX METOAOB MMAPOXMMMUYECKOrO aHanusa, a Tawke paspaboTkon
METOAMK BbINONTHEHUS U3MEPEHUIA, NMPUrOAHbIX ANs NPUMEHEHUS B MOSEBbIX YCIOBUSX,
N X rocyaapCTBEHHOM METPOIOrMYeCcKon atTectaumen.

PykoBoacTBO npefgHasHavyeHo A1 MakcumarnbHOro obrerdyeHns paboTbl oneparto-
pa nNpu aHanu3e ¢ NPMMEHEHNEM KOHKPETHOTO U3OENUS, a TaKKe, YUMTbIBAs CIIOXUBLLYHOCS
yHUpMKaLmMo MeToamK aHanmaa, npeacraBnser cobon metognyeckoe nocobue ans wu-
pOKOro Kpyra notpebutenen cootsetctaytowen npogykumm 3A0 «Kprucmac+y.

B pykoBoacTBe onucaHbl NpaBuna otbopa v NoAroToBkM Npo6, npouenypb! Bbi-
NMONHEHNs aHanNM30B, NpuBeAeHa pa3Hoobpa3Hasi nonesHas nHgopmauns, gaHbl 61b-
nvorpaduyeckmne CCbifikv Ha PyKOBOACTBA U AENCTBYOLLME HOPMATUBHO-METOANYECKNE
[OOKYMEHTbI MO aHanu3y BoAbl. TEKCT pyKOBOACTBA HACbILLEH UNIOCTpaumsmMm, cosaa-
IOLLMMKN HarmsgHOCTb M obrneryaowmmm BeINONHeHNe aHanusa. lNpueegeHHasa nHgop-
Maums O nokasaTensx U MeTogukax aHanm3a Kacaetcst Tex onpeerneHun, Kotopble Bbl-
NONHSATCA ¢ nonesow nabopatopuent «HKB» 1 COOTBETCTBYIOLLIMMUN TECT-KOMMIIEKTAMMU.
[Ons ynobcTBa nonb3oBaTens n3gaHusi nokasateny U METOAMKM UX OnpeaeneHns npu-
BeAeHbI B andasnTHOM nopsiake. MisgaHve cHabxeHo andaBnTHBIM yKasaTenem u crmc-
KOM nuTepaTypbl 1 HOPMaTUBHBLIX JOKYMEHTOB.

Pekeu3umsbl 5151 om3bi808 U rnoxkesaHuli:

191180 Poccus, CaxkT-lMetepbypr, Hab. pekn PoHTaHkK, 102.
Hay4yHo-npounasoacTeeHHoe obbeanHeHne 3A0 «Kpncmacty.
Ten./dakc: (812) 325-34-79, 713-20-38.

Ten.: (812) 575-54-05, 575-88-14, 764-61-42.
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1. BBEOEHUE

1. BBEAEHMUE.
O NOPTATUBHbIX KOMIMTNEKTAX
N YHUOULIMPOBAHHbLIX METOOAUKAX
XUMUYECKOIO AHAJIU3A

AHanuTHYeCcKue 3a7ja4l, peliaeMble MpHU MCCIEeI0OBaHUM BOABI, OLEHKE COCTOS-
HUS BOJTHBIX OOBEKTOB U IMOUYBbI B MIPOPECCHOHANILHBIX U YUEOHBIX J1a00paTopHsix, ya-
CTO TPeOYIOT MPUMEHEHHS METO/IOB, KOTOPBIE, JIaBasi KOJIMYECTBEHHYIO HHQOPMAIIUIO,
TEeM HE MEHee, ABJIIOTCS MOPTaTUBHBIMHU. CBOICTBO MOPTATUBHOCTH MPHUMEHUTEIHHO
K METOAMKAM XMMHYECKOTO aHAJIM3a MPE/IIoIaraeT UCIIOIb30BaHe MUHUMAJIBHBIX KO-
JMYECTB NPOOBI, PACTBOPOB, XMMHUKATOB M 00ECIIEYEHHOCTh COOTBETCTBYIOIIMMH CPE-
CTBAMHU U3MEPEHHUH W TPUHAUICKHOCTAMH (MajorabapuTHBIMU MHUIETKAMH, 103aTO-
pamu, KaTuOpOBaHHBIMH CKIISSHKAMH U T.I1.), IPH OTCYTCTBHH MOTPEOHOCTH B THITUYHO
nabopaTopHOM 000pYAOBaHMU. B CBsI3M C 9THM BO3HUKJA MOTPEOHOCTH B KOMILJICKT-
HBIX U3ACIHAX I XMMAYECKOTO aHajH3a, B COCTaBe KOTOPBIX €CTh BCE HEOOXOAMMOE
M JIOCTAaTOYHOE JJIS BHITIONIHEHHS aHalu3a. Takoe mopratuBHOE 000pyIOBaHHUE ITPOU3-
BOJIUTCST HAYYHO-TIPOHM3BOICTBEHHBIM 00bemuHeHueM 3A0 «Kpucmac+» — 3T0 mote-
Bele taboparopun «HKB», «HKB-2», a Taxke TeCT-KOMIIEKTHI U Pa3IHyHbIC yKIa-
KU Ha UX OCHOBE (panleBble mojeBbie adoparopun « HKB-P» u «HKB-P/m»), yknaaka
MOJIEBOTO XUMHUYECKOTo KOHTpois «YKB», munu-skcnpecc-nadoparopus «Ilgenka-
V/xumy», Habop xumudecknx cpenctB «HXC-somga» u mp.

[IpumMeHeHre HECTIOKHBIX MOPTATUBHBIX METOIOB M COOTBETCTBYIOIIETO 000PY-
JOBaHMS (TECT-KOMIUIEKTOB, MOJIEBBIX JIAOOPATOPUH M Aa)e TECT-CUCTEM) Ha Havajb-
HOM 3Tare XMMUKO-aHAJIUTHUECKUX PadOT BCerjaa MPHBETCTBOBAIOCH, T.K. OUEBHIHO
MO3BOJISIET PALMOHAIN3UPOBATH IPOU3BOACTBEHHBIN MpoIiecC, MOIYYUTh LIEHHYIO Mep-
BUYHYIO0 MH(OPMAIHIO (B T.4. IO COCTaBy HEM3MEPSEMBIX KOMIIOHEHTOB). JTO MO3BO-
JIseT 000CHOBATH BBHIOOP JATBHEHINIETO0 WHCTPYMEHTApHUS IS JaOOPaTOPHBIX HCCIe-
JIOBaHWIA, a B Psi/ie CIIy4aeB — W OTPAHUIUTHCS TIOITYYEHHOH NTepBUYHON HH(DOpMAIIHEH,
TEM CaMbIM CBe/ll K MUHMMYMY 3aTpaTrhl Ha MOJyYEHHE MACCUBA aHAIUTUYECKON MH-
dhopmanum.

[TopTaruBHOCTH U1 METOIOB «MOKPO XUMHUM» MHOTMMHU CHELMaINCTaMH CBS-
3bIBAETCS C BO3MOXKHOCTBIO UX TMPUMEHEHHS B TOJIEBBIX YCJIOBHSIX, M JUI1 TaKOro CO-
MOCTABJICHUS €CTh HOPMATHBHAs OCHOBA. M3 OONBIIIOT0 YuCiia METOIOB aHaIN3a BOJBI
Y TIOYBEHHBIX BBITSDKEK CIEIHANIMCTAMH BBIJENIEHA OTHOCHTEIIEHO HEOObINas TpyTIa
MeTOA0B, Ha3biBaeMbIX noaegvimu. OCT 24902 onpenensier moneBod METOI Kak
MIPUTO/IHBIN K MPUMEHEHUIO HEMTOCPEICTBEHHO B MOJIEBBIX YCIOBHSAX, P OTCYTCTBUU
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1. BBEOEHUE

BOJIOIIPOBO/IA, IEHTPAIM30BAHHBIX NCTOYHUKOB AIIEKTPOIHEPTHH, CTAIIMOHAPHBIX U CIIe-
[IUAIEHO 00OPY/IOBAHHBIX JIAOOPATOPHBIX TTOMEIIECHH.

Jiist MeToZ0B «MOKpPOW XMMHUM» M KOMIUIEKTOB Ha MX OCHOBE CBOWCTBO MOpTa-
TUBHOCTH CO3/I4€T Psifl HOBBIX IOJIE3HBIX, & B PSJIC CIIy4yaeB — HE3aMEHUMBIX MOTpeE-
OUTENbCKUX KauecTB. IMEHHO TaKUMH CBOMCTBaMH 00JIaJal0T MHOTHE TIPOU3BOANMBIE
3A0 «Kpucmac+» mopTaTuBHBIE KOMIUIEKTHI. VICIonb3yeMble B OPTaTHBHBIX KOMII-
JeKTaX YHU(PHUIMPOBAHHBIE METOIUKN THIPOXUMHUYECKOTO aHAJIHM3a MOKHO paccMar-
pHUBaTh KaK HECKOJBKO YIPOILICHHbIE MOAM(UKALMK Oojee CIOKHBIX JTad0PaTOPHBIX
METOJMK. DTH yMpPOIeHHs1 00YCIIOBICHBI pa3HBIMU CPEJCTBAMH, B YACTHOCTH:

— TMPHUMEHEHHEM BU3YyalTbHO-KOJIOPUMETPHUECKOTO ONpEJIeNICHNs] Ha 3aBepIIaio-
IIeM 3Tare ONpEeeSICHUs BMECTO (JIM0O B JIOMOMHEHUE) (hOTOMETPHUIECKOTO;

— M3MEHEHHEM COCTaBa aHAJIMTHUYECKHX PAaCTBOPOB — YIIPOIIEHUEM U YCKOpe-
HUEM WX JTO3UPOBKH (HAIIpUMep, BMECTO pa30aBIeHHBIX pACTBOPOB PEareHTOB UCIIOIb-
3yIOTCSl PACTBOPHI C MOBBIILICHHONW KOHIEHTPAIMEH, BMECTO XKHIKHUX — CyXHE CHIIy-
4ue u Jp.);

— yMEHbIlIeHHEeM (MUHUMU3aIuei) o0beMa mpoObl ISl aHaIIN3a,

— TMPHUMEHEHHEM MOPTATHBHBIX CPEJICTB JO3UPOBKH PACTBOPOB M MpoO (Harpu-
Mep, UCTIONB30BaHUEM BMECTO MUMETOK WIIM MEPHBIX IIMIIMHIPOB HITPHUIIEB-I03aTOPOB
WJIA MEPHBIX CKIISTHOK).

Monuhukaryst aTTeCTOBaHHBIX METOIUK BBHITIOJTHEHUS N3MEPEHUH MO3BOJISIET pac-
CMaTpUBATh COOTBETCTBYIOLINE TEXHOJIOIMH aHAJIN3a B UX MOPTAaTHUBHOM BapHaHTE Kak
0e3yCI0BHO MPUTOJHBIC ISl KOJINYECTBEHHBIX XUMUYCCKUX M3MEPEHHH.

[lopraTvBHBIC METOIMKH aHAIN3a, TAK Ke KaKk UX Oojiee CIIOXKHBIC JTabopaTopHbIe
aHaJIOTH, B HEOOXOIMMBIX CITydasX MperyCMaTPUBAIOT pa3inyHble T00aBKHA B aHAJH-
THYeCKHe pacTBOpHL IIprMeHeHne m00aBOK oInpeenieHHOTo Ha3HaYeHus (Oy(epHBIX,
CTaOMIM3UPYIOILHUX, CBA3BIBAIOMINX, (PUKCUPYIOIIHX H T.I.) TIO3BOJIAET 00CCIECUHUTD U3~
OMpaTeTbHOCTh aHAIN3A M UCTIONB30BaTh MpeylaraeMble METOABI 1l KOHTPOJISE OCHOB-
HBIX TIOKa3arejeil KayecTBa MUTHEBOM BOJBI, MPUPOJHBIX (MOBEPXHOCTHBIX U MOJ-
3eMHBIX) TIOKa3aTeled BOJHO-XUMUYCCKOTO PEKUMa IHEPreTUISCKUX U CHIIOBBIX
YCTaHOBOK, a IT0 HEKOTOPhIM MIOKa3aTeJsIM — W HOPMATHBHO-OYHIIIEHHBIX CTOYHBIX BOJI.

Takum oOpazom, MprMeHeHne TIoNeBbIX Jadopatopuii «HKB» 1 nx moandukanmii,
TECT-KOMIUIEKTOB U T.II. MPEAToJiaraeT NpoBeIeHNe XUMUYECKOTO aHaIn3a YHU(PUIH-
POBaHHBIMH METOAMKAMH, UMEIOIUMHE eOUHYIO OA3) CNeyuaibHblX KOMNLEeKMYIOUWUX
(nopmamueHbix cpeocme 003UpoBKU, NOCYObl, NPUHAOIEHCHOCHEN, VKIAOKU), a maK-
Jice eOUHBITL TMEXHOLOSUYECKULL YUK NPUSOMOGIEHUsL U KOHMPOTISL KA4ecmaa 20Mmoeblx
ananumuyeckux pacmeopos. llpn 3ToM nmpuMeHsemMble YHU(UITIPOBAHHBIE METOTUKH
aHalln3a B MAKCUMaJIbHO BO3MOYKHOHN CTETIEHW OTBEYAIOT MPUHITUIIAM SAMHCTBA U TOY-
HOCTH U3MEPEHHUI M COOTBETCTBYIOT JICHCTBYIOIMM HOPMATUBHBIM JJOKYMEHTaM U 00-
HICHPUHATHIM NPo(ecCHOHaIbHBIM PYKOBOACTBAM T10 aHATH3Y BOMPBI.




1. BBEOEHUE

[Ipu BBITIOTHEHWN aHAM30B, TPEAYCMATPUBAIOIINX 00S3aTEIbHOE TEPMOCTATH-
poBaHHe, MPOKaJIMBaHNE, TOYHOE B3BEIIMBaHUE U T.II. (Hampumep, onpenenenne bITK,
obmiero ¢ocdopa), mopratuBHOE 00OPYIOBAHUE TAKKE OKA3bIBACTCSI IMOJIC3HBIM, T.K.
MO3BOJISICT BBIMIOJHATH OOJIBIIYIO YaCTh IOJITOTOBUTEIBHBIX M aHAIMTHYSCKUX OIepa-
U B TOJIEBBIX YCIIOBHSIX.

Haxkoner, Ba)KHBIM JJOCTOMHCTBOM MTOpTaTUBHOTO 0bopynoBanms 3A0 «Kpucmac+
SIBIIAETCS OOECTIEYCHHOCTh BCEX M3JIEIMIA TOTOBBIMU K IPUMEHEHHIO TTaCTIOPTH30BaHHBIMHU
PacXOMHBIMH MaTepHuaiaMid — XUMHYECKHMHU peaKTHBaMH, WHAWKATOpaMHu, OyhepHbI-
MU ¥ JIp. paCTBOPAMH, — JIETKO BO30OHOBIISICMBIMH TIPU WX M3PACXOJ0BAHUM HJIH HCTE-
YEHUU CPOKA TOHOCTH.

Hcnonb3oBaHue TeCT-KOMIUIEKTOB U ITOJICBBIX JTA00PATOPUI [T KOIUYESCTBEHHOTO
XUMHYECKOTO aHaJIM3a TMpo0 BOABI aKKPEAUTOBAHHBIMHU HCITBITATEIBHBIMH J1a00paTop-
HBIMHU IIEHTPaMU (aKKpEeITUTOBAaHHBIMH JTA00OPATOPHUAMH) B HAIle CTpaHe JIONTOe Bpe-
Ms CAECP>KUBAJIOCH M3-3a OTCYTCTBHUSI COOTBETCTBYIOIIMX ATTECTOBAHHBIX METOAUK Bbl-
noiHeHus: m3mepennii (MBU), y3akoHMBAIOIIMX KCTIOIB30BAHUE 3TOTO0 00OPYIOBAHUS
JUTs u3Mepenuii®. B uuciie neiictByromeit B Poccuu TOKyMEHTaIlUM MPaKTUYSCKH HET
aTTEeCTOBAHHBIX METOJMK KOJMUYSCTBEHHOIO XMMHUYCCKOTO aHallu3a BOJIbI, pa3padoTaH-
HBIX JIJISl UCTIONIb30BaHMs BHE JabopaTtopuii. Peub MOXeT WATH JHIIh O MPUMEHUMO-
CTU T€X WM UHBIX paHee arTecToBaHHbIX MBU k mosneBbM ycnoBusiM. MHorux 3a-
WHTEPECOBAHHBIX B BBHINOJHEHHH W3MEPEHUN BHE J1a0OpaTopuil Takas MpaKTHUKa
YJIOBJICTBOPUTH HE MOIVIA, T.K. JIaXKe €CIIH U ynaercs nmonoopats MBU, npuromayto st
TIOJICBBIX aHAJIM30B KAKOTr0-I100 KOMIIOHEHTA, TO €€ OMHMCaHUs COJCPIKAT JIUIIb Iepe-
YeHb CPEJICTB OCHAIICHHUS (00OpY/IOBaHUs, CPEJICTB U3MEPEHHUI) U aNrOPUTM aHAJIN3A.
ITombopka >xe HeOOXOAMMBIX CPEJICTB OCHAIIEHUS W PACXOJHBIX MaTepHasioB JJIS aHa-
JM3a JIOKMJIACh Ha TUIEYH OTepaTopa W OKa3bIBaJaCh MOAYAC CIIOKHOW W TPYTHOBHI-
MTOJTHUMOM (eCITi BOOOIIE BBITOJHUMOM) 3a1a4eH.

[Ipu ananmu3ax ¢ MpUMEHEHHUEM psijia TOPTATHBHBIX KOMILIEKTOB TPOM3BOJICTBA
3AO0 «Kpucmac+» ucnons3yrorcsi arrectoBanubie MBU kiacca [TH/] @ ¢ ne3nauw-
TEJILHOW MOJAM(DUKAILIUCH, YTO HE MPEMATCTBYET UX MPUMEHEHUIO B 00JIACTA TOCKOHT-
poJist (HarpumMep, B TecT-KoMIuiekTe «PacTBopeHHBIH Kucinopoa-bIIKy n3mepenws mpo-
BomsaTcs B coorBercTBuM ¢ [THI @ 14.1:2.101-97 (2004). MHOTHE TECT-KOMIUICKTHI
(«Kenezon, «Xaopum», «AMMOHHIY, «OpTodocdarby u ap.), a TAKKe MOJIEBbIE Jia-
Ooparopuu PUMEHSIOTCS ¢ Ucmonb3oBanneM MBU, cnenuaabHo pa3padoTaHHBIX
3A0 «Kpucmac+» U aTTeCTOBAHHBIX JUIS MOJIEBBIX YCJIOBHIA.

Crnemyer OTMETUTh BaXKHYIO JUIS IIPAKTUKOB 0COOCHHOCTh HOBBIX 1M0JIeBbIX MBU,
paspaboraHHBIX 1 arTecToBaHHBEIX 3A0 «Kprcmac+»: B Ha3BaHWE BBEACH TJIaBHBII

* 3a pyOeOM IIMPOKO MCIIONB3YETCsl aHAJIOTHYHAs POIYKIHSA — B YaCTHOCTH, [IOPTATHBHBIC Jia-
6oparopuu ¢ konopumeTrpom Tunia DREL-2400 (HACH Co, CIIA).
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1. BBEOEHUE

NPU3HAK UX MPAKTHYECKON NPHUMEHUMOCTH M 00ECIIEUeHHOCTH COOTBETCTBYIOIIMM 000-
PYAOBaHHEM — TO, YTO AHAJIN3 BBINOJIHIETCS HA OCHOBE COOTBETCTBYIOILIETO TECT-KOM-
iekra. Kpome Toro, yunuThiBasi HCIOIb30BaHUE MAIBIX 00BEMOB IIPOO U PacTBOPOB, UTO
BECbMa YJIOOHO JUISi M3MEPEHUH B IMOJICBBIX YCIOBHUSX, HOPMBI MOTPEITHOCTH H3MEpe-
Hui arrectoBaHHBIX MBU cooTBeTcTBYIOT, B 0OcHOBHOM, TpeboBanusim ['OCT 27384.

BrinosiHeHnne komiuiekca paboT M0 CO31aHHIO U METPOJIOTMUYECKOI aTTecTaluu
noneBbix MBU Ha OCHOBE TECT-KOMIUIEKTOB KpaifHe OJarompusaTHO CKa3alloch Ha Ka-
YeCTBE U NOTPEOUTENBCKUX CBOMCTBAX TECT-KOMILJIEKTOB U MOJIEBBIX JIAOOPaTOpPHH, T.K.
NPUBENIO K PAaCUIMPEHUIO 00JIACTH WX NPUMEHEHHUS! U COBEPIICHCTBOBAHUIO YHU(DHUIH-
POBaHHBIX METOAMK aHAJIN3a KaK HHCTPYMEHTOB JJIsl XMMUYECKOTO aHajin3a BHE J1abo-
paTopuii.

Takum 00pa3oM, IOJIEBbIE METOBI M KOMILIEKTHI Ul TMIPOXUMHUUECKOIO aHaIU-
3a Ha UX OCHOBE CETOIHS TPEJICTABISIOT COO0M MHCTPYMEHTAPHIA, TTO3BOJISIOIINI BbI-
HOJIHATH Pa3HOOOPa3HbIe XMMUYECKUE aHAJM3bI, U IPUTOJHBIN AJsl S PEKTUBHOM pa-
OOTBI B MOJICBBIX U JTAOOPATOPHBIX YCIOBHUSIX PAa3HBIM KaTeropHsiM CHELHAINCTOB —
Cltyk0aM CaHUTAPHO-XUMUYECKOT0, THIPOIOTHUECKOr0, SKOJIOTHIECKOr0 U TEXHOJIO-
THYECKOro KOHTpoud, B cTpykrypax MUYC u 'O, reonoropa3Beky 1 OXpaHbl OKpyKa-
IOLIEH cpelibl, a TakXkKe B 00pa30BaTeNIbHBIX yUpexaeHusx u 1p. I[Ipu ucnonb3oBaHuu
MOPTAaTHBHOIO 00OPYHIOBAHUS B KOMILJIEKCE C aTTECTOBAHHBIMU YHU(HULINPOBAHHBIMU
MBMU 3A0 «Kpucmac+» aHanm3 BOABI OCYIIECTBISIETCS B COOTBETCTBHU C TPeOOBa-
HUSIMH TOCYJapCTBEHHOM CHUCTEMbI €IMHCTBA M MPABUIBHOCTH M3MEPEHUH B MOJIHOM
o0beMe 3a/1a4 KOJIMYECTBEHHOTO XMMHUUYECKOTO aHaIN3a.




2. XAPAKTEPUCTUKA NMPUMEHAEMOIO O5OPYOBAHUA

2. XAPAKTEPUCTUKA
NMPUMEHAEMOIO ObOPYAOBAHUA

2.1. OnpegensemMble nokasaTenu,
MeToAbl aHanu3a
M KOMMJIeKTHbIe nsgenus

OCHOBHBIE TIOKa3aTel, XapaKTePHUCTUKH YHU(PHIIUPOBAHHBIX METO/IOB UX OIIpe-
JIEJIeHNs], a Takke KomIulekTHble u3nenus 3A0 «Kpucmacty, Mo3BONSIONIHE BHITION-
HSATh COOTBETCTBYIOIIME aHAINU3bl MUTHEBOM U MPUPOJHON BOJBI, @ TAKKE MOYBEHHBIX
BBITSDKEK, TIPEJICTAaBICHBI B Ta0M. 1.

B rpade «Ilokazareiby npuBeeHbl HAMMEHOBAHUS ITOKa3aTeell Ka4yecTBa BOJIbI,
OTIpeJIeNIIeMBIX pacCMaTpUBaeMbIMU B HACTOSIILIEM PYKOBOJICTBE METOJMKAMU U CpPejl-
cTBaMu. TepMUHOJOTMYECKHM HAUMEHOBAHHUS NIOKA3aTEIE COOTBETCTBYIOT HA3BAHUSM,
HCIIOJIb3yEMbIM B HOPMAaTUBHOM JINTEPATYpE.

B rpade «Omnpenensiemple KOMITOHEHTBD) MIPUBEICHB HANMEHOBAHUS KOMITOHEH-
TOB, OIPEAEIAEMBIX MPH aHAJIN3€ COOTBETCTBYIOIIMX MOKa3areneil. HanmenoBanus
MoKasaresiell 1 onpeAesieMbIX KOMIIOHEHTOB HE BCErZa COBIAIAtoOT.

B rpade «OnpenensiemMble KOHIIEHTPAIMI) PUBEACHBI 3HAYCHUS] KOHIICHTpaIInH,
COOTBETCTBYIOIIHE JMaNa3oHaM W3MEPEHHH TPU TUTPUMETPHUECKOM U (OTOKOIOPH-
METPHYECKOM OIPEIEICHNH, JTH00, TPH BU3yaIbHO-KOIIOPUMETPHIECKOM OIpe/Iee-
HUH, — [BETHBIM 00pa3iiaM KOHTPOJIHHOHN IITKAJbIL.

B rpage «Mertoapy nmpuBeneHsl OCHOBHOE HAUMEHOBAHUE METOJA, XapaKTepu-
3yroliee ero (pu3NKo-XUMHUYeCKHe TPU3HAKH, ¥ JONOJHUTEIBHbIN MPU3HAK, XapaKTe-
pusyromuit XuMu3M Mertona. llpu onmncannu MCHOIB30BaHbI COKpallleHus (MpUBee-
HBI TIepen Tabm. 1).

B rpade «HT]I» nprBeneHs! CCHUTKM HA AEUCTBYIOIINE HOPMATHBHO-TEXHUYECKHE
JTOKYMEHTBI, IO KOTOPBIM OCYIIECTBIISETCS OIpeesieHue, MO0 Ha TPOodeCCHOHATh-
HBIE PYKOBOJCTBa Mo aHanu3y. OrcyTcTBHe MH(DOpMALUU B JaHHOW rpade o3HaYaer,
YTO JUISl OIPE/IENICHNs] COOTBETCTBYIOLLETO TIOKA3aTelsl JaHHBIM METOJIOM HeE MPEyCMOT-
PEeHO AEHCTBYIOINIET0 HOPMAaTUBHOTO JIOKyMeHTa (METOIMKY BHITIOTHEHUS] U3MEPEHHIA).

B rpade «HanmeHoBaHue H3/EIHID TPUBEIACHBI B COKPAILICHHOM BH/IC Ha3BaHHS
M3JIeNTNi, KOMITIEKTOB 000pyIOBaHUS M YKIIAJIOK, B KOTOPBIX HCIIONB3YIOTCS TaHHBIE
METOJUKH U COOTBETCTBYIOIINE TECT-KOMIUIEKTHI.
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Tabnuua 1
AHanusupyemble nokasaTtenu u yHucduLmpoBaHHble MeToAMKKN B cocTtaBe usaenum 3A0 "Kpucmac+"
(nuTbeBas u NpupoaHas BoAa, NOYBEHHbIE BbITAXKM)

CokpalleHus B Tabnuue:
BK — Bu3yanbHo-konopumetpuyeckun; TM — tutpumetpudecknii; M — oTOKONOPUMETPUYECKIIA;
O — aKkcTpakunoHHbIn; KKO — komnnekT koHTpornbHoro obopyaosanust; MKIT — nonesas komnnekTHas nabopaTtopus;
PN — paHueBas nonesas nabopatopusi; TK — tect-komnnekt; TKO — TunoBou komnnekT obopynoBanusi; YJT — yknaaka-nabopatopusi.

Mokasa- Onpeg. Onpeg. O6bem MeToabl HTO HavmeHoBaHue
Tenb KOMMOHEHTbI KOHLIEHTpauum | npobbl, nsgenun
Mn
Antomu- | AP 0-0,5-2,0— 10 BK, ¢ antoMMHoHOM [OCT 18165 TK «AnNOMUHUAY;
HUIA 6,0 mr/n nHOg @ Y «YKB»; KKO «BXX3O»
14.1:2:4.166-2000| Habop «HXC-Boga»
0,05-1,0 mr/n 10 ®M, ¢ antoMUHOHOM MBW-06-151-11
(525 Hm)

AMMOHUI NH4+ 0-0,2-0,7—- 5 BK, ¢ peakTtnBom [OCT 4192-82 TK «AMMOHUINY;

2,0-3,0 mr/n Heccrnepa nHg ¢ MKJT «HKB»;

14.1:2:4.262-10 PN «HKB-Py,
«HKB-Pm»;
0,2—4,0 mr/n 5 ®dM, c peakTMBOM MBW-04-148-10 | KKO «KM3y»;
Heccnepa (430 Hwm) Y1 «YKB»

Broxumn{ OpraHunyeckune | 0,5-300 mr/n| 500 mn| TM, no Bunknepy, ¢ nHg @ TK «PK-BIMK»;
yeckoe BellecTBa (3 cknaH{ aspupoBaHveM 1 MHKyba-| 14.1:2:3:4.123-97| PIJT «HKB-P»;
notpeo- Kn) unern npob NCO 5815 KKO «BX3», «KMN3»
neHve
Kncnopo-
na (BrK)
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lMpodomxeHue mabn. 1

Moka3sa- Onpeg. Onpeg. O6bLem MeToabl HTAO HaunmeHoBaHue
Tenb KOMMOHEHTbI KOHUEeHTpauunun I'Ip06bl, M3Ae.I1VIVI
Mn
MmopasuH| N, H, 0-0,05-0,3—- 10 BK, ¢ napa-gpnmetunamum- — TK «'vigpasuny;
1,0 mr/n HoOeH3anbaerngom YIT «YKB»
0,05-0,8 mr/n| 10 ®M, c napa-gpumetvnamn{ MBW-11-158-10
HoGeH3anbLaerngom
(430 HMm)
Oeyokncs| CO, pactso- 100- 10 TM, ¢ consaHown kucnotom | TOCT 23268.2-91| TK «[Byokuch yrnepoaa
yrnepofda| peHHbIn 6000 mr/n B BOOE»
B BoAe
Xeneso | Cymma Fe* n | 0-0,1-0,3— 10 BK, ¢ opmo-ceHaHTpo- FOCT 4011-72 TK «XKenesoy; MKJ1
Fe* 0,7-1,0- NNHOM «HKB»; PIJ1 «HKB-P»,
1,5 mr/n «HKB-Pm»;
YIT «YKBy;
KKO «BXX3», «KMN3y;
0,05-2,0 mr/n| 10 ®dM, ¢ opmo-heHaHTpo- | MBN-01-190-09 | Habop «HXC-Bogay;
nvHoM (502 Hm) TKO «30C»
Kanbuwii | Ca* 2-500 mr/n 10 ™, PO 52.24.403-93 | TK «Kanbuuity; KKO
C TpurioHom b MCO 6058 «KM3»; MKIT «HKB»
Kap6ora-| HCO,", CO,*, | 30-1200 mr/n| 10 | TM, c consHoit kucnotoit,| TOCT 52963-2008| TK «KapBoHarsi,
Tbl, tMa- | OH™ deHonpTanemHom MHO & LLENOYHOCTbY;
pokap6o- 14.1:2.245-07 MKJT «HKB»; PN
HaTbl, LLe- PO «HKB-P», «HKB-Pm»;

JIO4HOCTb

52.24.493-2008

KKO «BX3», «KMNd»
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lNpodomxeHue mabr.

Moka3za- Onpea. Onpeg. O6bLem MeToabl HTO HaumeHoBaHue
Tenb KOMMOHEHTbI KOHUEeHTpauunun I'Ip06bl, Msp.enuﬁ
Mn

Kucno- PacTtBopeHHbIn| 1,0-15,0 mr/nf 100— | TM, no BuHknepy P 52.24.419-95 | TK «PK-BIMNK»;
pog pac- | O,, 6ruoxmumu- 200 P 52.24.420-95 | PMJ1 «HKB-P»;
TBOpEeH- | 4eckoe no- KKO «BX3», «KM3»
HbIU-BINK| Tpebnenne
(PK-BIIK)| kucnopopa
Kucnot- | BeliecTBa, 2-100 10 TM, ¢ rMgpooKcuaom — TK «KucnoTtHocTb»
HOCTb BCTynawowue | MMonb/n HaTpus

B peakuuto 3KBMBaneHTa

C CUJIbHbIMU

Lenoyamu
Kucnot- | pH KauectBeHHO 2 BK, ¢ yHuBepcanbHbIM — TK «KucnotHocTb
HOCTb WHAMKATOPOM NMoYyBbI»
NnoyBbI
Metan- | Cymma 0-0,1-0,3— 25 BK, 3 ¢ antnsoHom — TK «MeTannbiy;
bl MeTannoBs 0,5-1,0 MK «HKB»;

(Cu, Zn, Pb) MKMOrb/N YI «YKB»
MyT- MyTHoOCTb/ 60-1 cm 300 Mo wpudty FOCT 3351-74 TK «MyTHOCTB/NpO3pay-
HOCTb/ npospayvHoctb | 0,6-30,2 mr/n NCO 7027 HocTby; KKO «KIM3y»;
npospad- Nno KaornuHy PN «HKB-Py», «HKB-
HOCTb 1-52 EM® Pm»; Habop «HXC-

Boga»; YJ1 «YKB»
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lpodomxkeHue mabn. 1

Mokasa- Onpeg. Onpeg. O6bem MeToabl HTO HanmeHoBaHue
Tenb KOMMOHEHTbI KOHUeHTpauun I1p06bl, VI3A9]1VII;I
Mn
Hedte- | Macno v Hed- | 1-20 mr/n 200- | BymaxHo-xpomaTtorpa- — TK «Macno n HedTe-
npoayk- | TenpoayKThbl 250 duryeckmin npoaykTbly; YI «YKBy;
Tbl KKO «BX39»
Hutpatel [ NO,” 0-1,0-5,0—- 6 BK, ¢ anbta-HadTuna- — TK «HuTpaTbI»;
10-20—- MWHOM, CynbaHUIOBON MKJT «HKB»;
45 mr/n KWUCNOTOWN N BOCCTaHOBU- KKO «KM3»; P
Tenem «HKB-P», «HKB-Pm»;
YN «YKB»; TKO «30C»
Hutputel [ NO, 0-0,02-0,1— 5 BK, ¢ peaktuBom [pucca — TK «HutputbI®;
0,5-2,0 mr/n MK «HKB»;
0,02-0,9 mr/n 5 &M, c peaktueom Npucca| MBN-10-149-10 | TKO «30C»
(525 Hm)
O6Lwas Cymma Ca” u | 0,520 K 2,5-5—| TM, kanenbHoe TUTpOBa- — TK «OXK-1»; PN
XecrT- Mg2+ (Mmonb/n 10 HWe, ¢ TpunoHom b «HKB-P», «HKB-Pmy;
KOCTb 9KBMBarneHTa) KKO «KIMo»
0,05-10 XK | 10-250| TM, ob6bemHoe TuTtpoBa- | PO TK «O6LLas KeCTKOCTbY;
(Mmonb/n HWe, C TpUIoHom b 52.24.395-2007 MKJT «HKB»; Habop
9KBMBAreHTa) NCO 6058 «HXC-Boga»; KKO
«BXX3»; YT «YKB»
Okucnsie-| Opranudeckne | 0,510 mrO/nf 50 TM, meTop Kybens nHg ¢ TK «OkncnsemocTb
MOCTb coeavHeHus, 14.1:2:4.154-99 | nepmaHraHaTHas»;
nepmaH- | nerkookucnse- NCO 8467 KKO «BXX3»;
raHaTHasi| mble TKO «30C»
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lpodomxeHue mabin.

Mokasa- Onpeg. Onpeg. O6Bbem MeTtoab! HTO HavmeHoBaHue
Tenb KOMMOHEHTbI KOHUEeHTpaunun I1p06b|, M3AeJ1VIﬁ
Mn
pH —Ig [H] 4,5-5,0-5,5— 5 BK, ¢ yHuBepcanbHbIM — TK «pH»; MKJT «HKB»;
(Bopo- 6,0-6,5-7,0— NHOMKaATOPOM P11 «HKB-P»,
POAHbIN 8,0-8,5-9,0— «HKB-Pm»;
rnokasa- 10,0-11,0 KKO «BX3», «KMoy;
Tenb) en. pH YN «YKB»
MNAB AHnoHoaktus- | 0-0,5-1,0— 10 BK, ¢ meTuneHoBbIM — TK «TMAB-A»;
aHWOHO- | Hble cuHTeTU- | 2,0-5,0 mr/n rony6bim Y11 «YKB»
aKTuB- yeckue
Hble NOBEPXHOCTHOA
aKTVBHbIE
BellecTBa 0,1-1,0 mr/n 10 ®M, ¢ MeTUnNeHoBbIM MBW-08-152-11
rony6eim (620 HM)
Cepo- H,S, HS, Ss* | 5-200 wmr/n 50 TM, c auetatom kagmusa | [4] TK «Ceposogopon»
BOOOPOA,
Cynbda-| SO 42' 30-300 mr/n 2,5 TM, ¢ xnopugom 6apwms nHO © TK «Cynbdatbiy;
Tbl n 6onee B MPUCYTCTBUM OpTaHu- 14.1:2.107-97 MK «HKB»;
nosoro K MBW-15-142a-11 | PIJ1 «HKB-P»,
«HKB-Pm»;
YIT «YKB»; KKO «KIMN3»

CeuHey | Pb* 0-0,1-1,0— 20 BK, ¢ peaktuBHom Byma- | [13] TK «CBuHeLY;

5,0 mr/n roN, nponuMTaHHon ZnS YI «YKB»
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lpodomxeHue mabin.

Mokasa- Onpeg. Onpen. O6bem MeToabl HTO HavmeHoBaHue
Tenb KOMMOHEHTbI KOHUEeHTpauuun I'Ip06bl, Ms,qenuﬁ
Mn
deHonbl | JleTyune 0-0,02-0,1- 250 BK, ¢ 4-amuHoaHTUNK- — TK «®eHonbl»;
(dbeHonb-| dheHonbl 0,2-0,5 mr/n PUHOM Y1 «YKB»
HbIN (C,H,OH 0,002-0,05 250 ®M, ¢ 4-amnHoOaHTUNN- MBW-12-163-10
uHaekc) | v ap.) Mr/n pyHOM (470 HM)
dop- CH,O 0-0,05-0,2— 10 BK, ¢ deHunrmgpasnHom — TK «Popmanbaernay;
Manb- 0,5-2,0 mr/n 1 rekcaumaHodeppa- YIT «YKB»
nerng Tom(lll) kanus
0,03-0,4 mr/n 10 ®M, ¢ dhenunrngpasmHom| MBUN-09-164-10
1 rekcaumaHodeppa-
Tom(lll) kanus
(525 Hm)
®oca- | Cymma PO43“, 0-0,5-1,0— 10 BK, ¢ monnbgartom — TK «OpTtodocdaTbi»;
Thl HPO,”, 3,5-7,0 mr/n aMMOHUSA 1 acKopBUHO- P «HKB-P»;
H,PO,", H,PO, BOW KWCIOTON YK «YKB»;
0,1-1,0 mr/n 10 ®M, ¢ monnbagaTom MBW-05-240-10 MKJT «®ocdop»
aMMOHUSA 1 acKOpOUHO-
BOW kmcnotou (660 Hm)
®dTopuabl| F~ 0-0,2-0,7— 2,5 BK, ¢ nanTaH(lll)anusa- — TK «®TOpnabI»;
2,0 mr/n PUHKOMMIIEKCOHOM MKN «HKB»;
0,02-0,4 mr/n 2,5 &M, ¢ naHTaH(lll)anu- [OCT 4386-89 Y11 «YKB»
3apPMHKOMMIIEKCOHOM MBW-14-155-11

(620 Hm)




Ll

OkoHYyaHue mabirn.

Mokasa- Onpeg. Onpeg. O6bLem MeToabl HTQ HaumeHoBaHue
Tenb KOMMOHEHTbI KOHUEeHTpaunun I1p06b|, Msp.enuﬁ
Mn
Xnop AKTUBHbIN 0,3-0,5 mr/n 250 TM, nogometpuyeckmii ¢ | FOCT 18190 TK «AKTUBHbIA XI0pY»;
aKTuB- xnop B cBoboa{ 0,5-5,0 mr/n 50 noanaoOM Kanus nHO ¢ Habop «HXC-Boga;
HbI HOW 1 CBsI3aH- 14.1:2.113-97 KKO «BXXO»;
HoW chopmax TKO «30Cy;
(Cl,, runoxiio- YN «YKB»
pWTBI, Xrop-
aMVHbI 1 T.N.)
Xnopu- | CI’ 4-1200 mr/n | 1-250 | TM, c HuTpaTom cepebpa | MBWN-02-144-09 | TK «Xnopuabi»;
abl MKIT «HKB»;
P «HKB-P»,
«HKB-Pmp;
KKO «BX3», «KMN3»;
VI «YKB»
LiBet- LiBeTHOCTb 0-30-100- 12 BK, nneHo4yHasa xpom- roCT TK «LiBeTHOCTbY;
HOCTb 300-1000 kobansToBas LuKana P 527-69-2007 P «HKB-P»,
rpag. LBeTHO- «HKB-Pm»y;
cTn KKO «BX3», «KMN3»;
0-10-20-30- 12 BK, xpom-kobansroBas VI «YKB»
40-60-100- Wwkana (mofernbHble
300-500 rpag 3TanoHHblE pacTBOPbI)
LBETHOCTK
20-200 rpag. 5 ®M, xpom-kobansroBast MBW-10-157-10
LBETHOCTK wkana (400 Hm)




2. XAPAKTEPUCTUKA NPUMEHAEMOIO O6OPYOOBAHUA

2.2. NoneBas komnnekTHasa nabopartopus «HKB»

2.2.1. O6wme cBegeHUs, HA3HA4YeHUe U 0GNacTU NPUMeHeHUs!

[Noneas xommuiekTHas nadoparopust «KHKBy» (nanee — naboparopust «HKBy) siB-
JISICTCS] OPUTHHATILHBIM U37ienueM, ipon3BonuMbeiM 3A0 «Kpucmac+» mo TY 4321-100-
82182574-08 u 3ammrieHHsM mateHToM PO No 96342,

JlaGoparopust «HKB» npennasnauena /it onpeaeseHus mokasareneil kadecTna
BOJBI U COCTaBa BOJHBIX BBITSDKEK B IOJIEBBIX M JIaOopaTopHbIX ycioBusx. « HKB»
MO3BOJISIET BBINIOJNHATH aHAIN3 BOJ, 00IIas MUHEPAIH3alKs KOTOPHIX HE MPEBBIIIACT
3 /7.

OOt BUI U3CTUS IPUBE/ICH Ha puc. 1.

Puc. 1. O6wwuii Bua nonesoin nabopatopum «HKB»:
a — B 3aKPbITOM COCTOSIHWM;
6 — B OTKPbITOM COCTOSIHUW.

braronmapst mpoctoTe n ynoOCTBY pabOThl, @ TaKkKe MOJHOTE M HANIAHOCTH M3-
JIOKEHUS TIPOIIEyp aHajm3a B PyKOBOACTBE, Jlabopatopuu «HKB» ycnemrHo mpume-
HSIOTCSL B PA3IMYHBIX 00JACTSIX JEATENbHOCTH.

2.2.2. CocTtaB, mogudukaLmm, xapakTepucTuku
CocTaB moJieBbIX KOMILUIEKTHBIX JadopaTtopuii «HKB»

* [OTOBBIC K MPUMEHEHHUIO AaHAIMTHYECKUE PEAKTUBBI U PACTBOPBI: MHIUKATOPHI,
peareHTbl, OydepHbIe CMeCH, COJIM, KalCyJIupoBaHHbIe XUMHKAThI (Ha 100 aHa-
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2.2. NoneBas komnnekTHas nabopatopusa «HKB»

30B, neduiuTHble peakTuBbl — Ha 1000 aHaMHM30B, IS IPUTOTOBICHHUS Pa-
CTBOPOB IOTpeOUTENEM).

» CpencTBa JO3UPOBKH PEAreHTOB W PACTBOPOB: KOJIOBI MEpHBIE, MEPHBIE CKIISH-
KW, IMTIETKA MEPHBIE U KallelbHbIe, IMIHHAP MEPHBIHA, MITPHUI-03aTOP.

* Marepuaisl: Oymara HHIUKaTOpHAA ¥ (PUIBTpOBATbHAS.

* Ilocyna: BOpOHKH (HIBTPOBAJIbHAS U ACTUTEIbHAS, KOJIOBI KOHNYECKHUE, Taioy-
Ka CTEKIISTHHAsI, IPOOUPKH KOJOPHUMETPUYECKHE WU MYTHOMEpPHBIC, CTaAKaHUYHK
JUISI BBIITAPUBAHMSL.

* [IpunHa Ie)KHOCTH: TEPMOMETp, JTUHEHKa, HOXKHUIIBI, CTOMKa-IITaTUB, TpyOKa
ruoOKasi, ImaTesb.

° Cpe}]CTBa 3alIUTBL: 3allIlUTHBIC IEPYATKU U OYKH.

° KOHTpOHBHBIe HIKaJIbI 06pa3u0B OKpaCKu AJisi BU3yaJIbHOT'O KOJIOPUMETPUPOBA-
HHsA, BOJO3allIUIIICHHBIC.

* Konreiinepsl 1n00 paHLEBbIC YKIAAKU ISl XPAaHEHHUS U TIEPEHOCKU.

* JIoKkyMeHTAIHs: PYKOBOJICTBO TIO SKCIUTYaTalllH, MACIIOPT, OMHCh KOMIUIEKTHO-
CTH, CepTU(PHUKATEL

B cocras ma6oparopuit «HKB» momomHUTEIPHO MOTYT BKJIIOUAThCS TIOJICBON KO-
JopuMeTp-KOoHIIeHTpaToMep «Ikotect-2020» B Habope-yKiIaake st (GOTOKOIOPUMET-
pupoBanusi, koHaykromerp DIST-2.

[lepedyens aHaMM3UPyEMBIX TAPAMETPOB U XapakTepuCcTUKH adoparoprun «HKB»
NpY aHaJM3e JUIsl BBITyCKAeMbIX MOAN(HUKALNI NPUBEACHBI B Ta0M. 2.

O0BeM mpoObI yist aHamu3a — oT 1 10 25 M.

[TpoomKUTENTHHOCTh aHAIN3a TI0 KaXKIOMY IoKazarelto — He Oosee 20 MuH.,
MIPOM3BOUTEIBHOCTh — HE MeHee 100 aHaNmM30B M0 KXKAOMY H3 ONPENeIIeMbIX IT0-
Kaszaresnen.

Cpok rognoctu nadoparopun «HKB» — 1 rox nipu coOmonennu ycioBui 1 cpo-
KOB XpaHEHHsI PaCTBOPOB U PEAKTHBOB.

Jliist 3aMeHbl U3pacXoJI0BaHHBIX XMMHUYECKHX PEAKTHBOB M PAacTBOPOB M3 COCTa-
Ba JJaOOPATOPHU MOCTABIIIETCS KOMIUIEKT TOMOTHEeHUs K Jabopatopun «HKB», B pac-
yere Ha 100 ananm3oB. KOMIUIEKT MOMONTHEHNS YIOKEH B OTAENBHBIN SITUK U TTOCTaB-
JSieTCs 10 OTAETBHOMY 3aKa3y (B OCHOBHOM KOMITJIEKT ITOCTaBKH He BXoawT). Macca
KOMILIEKTA TOTOJTHeHNsT — He 0osee 5 KT.

19




2. XAPAKTEPUCTUKA NMPUMEHAEMOIO O5OPYOBAHUA

Tabnuya 2
Xapaktepuctuku nadopatopum «HKB» no onpegensieMbiM KOMMNOHEHTaM

CokpalleHus B Tabnuue:

BK — BusyanbHo-konopumetpuydeckuin; TM — TUTpUMETpUYECKUi;
®K — cboTokonopumeTpuyeckuin (C nonesbIM OTOKONOPUMETPOM)

HanmeHo- HanmeHoBaHue Owvana3oH MeTtoa OnuHa
BaHuUe; onpepgensiemoro onpepensieMbIX onpege- BOJIHbI
Ne 3akasa nokasarens KOHLeHTpaLuui neHus (ansa ®K)

«HKB» | Ammonmit (NH,") 0-0,2-0,7-2,0-3,0 mr/n BK —
(6azoBbIit 0,2-4,0 mr/n ®K  [430 Hm

BapuaHT);
3.100 BonopoaHbiv nokasatens (pH)|4,5-5,0-5,5-6,0-6,5-7,0— BK —
8,0-8,5-9,0-10,0-11,0 ea. pH
Mpopokap6oHat (HCO, ) 30-1200 mr/n ™ —
Xeneso obLlee 0-0,1-0,3-0,7-1,0-1,5 mr/n BK —
(cymma katvoHoB Fe”* n Fe*") [0,05-2,0 mr/n ®K 505 HM
Kanbumii (Ca*") 2-500 mr/n ™ —
KapGowat (CO,”) 30-1200 mr/n ™ —
KapboHaTHas »ecTKoCTb 2-2500 mr/n PacyethHbin| 10,0
(cymma voHos CO,” 1 HCO,)
«HKB» | Marnuit (Mg™) - PacueTHblii | —
(c poro- . ,
Hatpuii (Na’) - PacuetHbin | —
Koropw-
MeTpom); | Hutpar (NO,) 0-1,0-5,0-10-20-45 wmr/n BK —
3.100.1 -
Hutput (NO,) 0-0,02-0,1-0,5-2,0 mr/n —
0,02-0,6 mr/n oK 525
OO6LLan XecTKOCTb 0,5-25 mmonb/n ™ —
(cymma aKBMBaneHToB 3KBMBaneHTa
kaToHoB Ca’* n Mg”)
Cymma TsKenbix 0-0,1-0,3-0,5-1,0 mkmmonb/n BK —
meTannos (X Me)
CyxoW ocTaTok - PacyeTHbIn —
Cynbdpat (SO,”) 30-300 mr/n ™ —

20




2.2. NoneBas komnnekTHas nabopatopusa «HKB»

OkoHyaHue mabn. 2

HaunmeHo- HanmeHoBaHue Owana3oH MeToa OnuHa
BaHue; onpegensiemoro onpegenseMbIiX onpege- BOJIHbI
Ne 3akasa nokasarensi KOHLeHTpaLuumi neHmsa (ana ®K)

dTopug (F) 0-0,2-0,7-2,0 mr/n BK —
Xnopvg (CI) 10-1200 mr/n ™ —

«HKB-2» CmMm. «HKB» CmMm. «HKB» Cm. «HKB» |CM. «HKB»

(Mopyrb- .

Has); PacTtBopeHHbI knucnopoa, | 1,0-15 mrO/mn TM (metog —

3110, BrK BuHknepa)
docdop B pasnmnyHbIx 0-0,5-1,0-3,5-7,0 mr/n BK —

«HKB-2» dopmax (no PO,*) 0,1-3,5 mr/n oM 660 HM

(mogynb-

Has ¢ ¢o-

TOKOMopu-

METPOM);

3.110.1

«HKB-P», PaHueBas yknagka nocTaBnsieTcs B ABYX BapuaHTax: 0onbLIOM paHLe

«HKB-P/m» | («HKB-P») n manom paHue («HKB-Pm»).

(paHueBble | MogpobHee o paHueBbix Mogndmkaumax «HKB» cv. B n. 2.2.3.

Moamdu-

Kauum);

3.130,

3.130.1

MpumeyvyaHwua. 1. Juana3oH namepsemblx KOHUEHTpaUMn npuBedeH 6e3 yyeta BO3MOX-
HOro pasbaBreHns unu ynapveaHvs npoobbi.
2. CoOTBETCTBYIOLLME MOKA3aTeNN ONpedenstoTcs Takke B MOYBEHHbIX Bbl-
TSKKax (BOAHOW, CONMEBOW).
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2. XAPAKTEPUCTUKA NMPUMEHAEMOIO O5OPYOBAHUA

2.2.3. KoMmnnekTHoOCTb
M yKnagka

Kommnekryromme nadoparoprio «HKB» CKIISTHKM ¢ peakTHBaMH M PacTBOPaAMH,
nocysa, o00opy/ioBaHle W JPYTUe CPEJCTBA OCHAICHHUS YIIOKEHBI B 2 SIIIMKA, HUMEIO-
HIME JKECTKHE KOpIyca M 000pyIOBaHHBIC 3aMKaMH—3aCTe)KKAMUA U PyUYKaMu JIJIsl Tie-
peHocku (cm. puc. 1).

Amumk Ne 1 comepxut nocyny, o0opynoBaHre, IPUHAIEKHOCTH U PEAKTHUBBI-
cranaaptel. LllTaruB-cToiiKa ycTaHaBiIuBaeTcsi B paboyeM MOJIOKEHUH BEPTUKAJIBLHO B
METII0 HIWKHEH 4acTH KOpIyca OTKPBITOTO ALIMKa JUI pa3MEIIEHUs MUMETKH, COEAN-
HEHHOM CO HIPUIEM IMOKOH TpyOKOH, KOTOpas UCIONb3YyeTcs ISl JO3UPOBAHHOTO 3a-
TOJIHCHHWA MMUIIETOK pacTBOpaMU U TUTPOBAHUA.

Sk Ne 2 conep kUT HEOOXOMUMBIE JIJIsl aHAJIM30B PACTBOPHI U PEAKTUBBI, a TaK-
e JOKYMEHTAIMI0. PacTBOPBI U peakTHBBI pa3MEIeHbl Ha BEpXHEH (ChbEMHOM) 1 HUX-
HEH MoJKax B ABYX OTJCJICHUSIX.

s ynobcerBa paboThl B MpHilaraeMoM macrnopte Ha jnadopatoputo «HKB» yka-
3aHO MECTOIIOJIOKEHHNE BCEX KOMIUIEKTYIOIINX JIEMEHTOB U UX IOJIHBINA IIepedyeHb. Paz-
MEILEHNE KOMIUIEKTYIOIINX 2JIEMEHTOB MOXKET U3MEHATHCA B 3aBUCHMOCTH OT HCIOJIb-
3yEMBIX YKJIQJOYHBIX KOHTEIHHEPOB.

2.2.4. NMpaBuna xpaHeHUs, NPUeMKH,
npumMeHeHus

[Ipu BBITyCcKE M3 TIpon3BozcTBa Jadopatopuu «HKBy» momrexar BHyTpHuiabopa-
TOPHOMY KOHTPOJTIO M TEXHIYECKO# mpuemke. [Ipomemmre BHy TpriabopaTopHbI KOH-
TPOJIb U IPUEMKY H3JIEJUs 3aBepsitoTcs nevyarbio npousBoautens (3AO «Kpucmac+y).
[oTpebuTento u3nenust HOCTYNAIOT B ONIEYaTAHHOM BHJIE.

JlaGopatopHio cieayeT XpaHUTh B )KECTKOM KOPITyCe-YKJIaJKe B MPOXJIaqHOM Me-
CTEe, HEJOCTYITHOM JJIsl HeCIeNUanucToB. [Ipy JUIMTEeNbHBIX MepephiBaX B paboTe C Jia-
Ooparopuel cieayeT IepuoIMUECKH MPOBEPSTh YCIOBUS XpaHEHUS U FepMETUYHOCTD
YIaKOBKU CKJISIHOK C PAaCTBOPaMH, PACTBOPUTEISIMU U PEAKTHBAMHU.

JlaGopaTopusi MPUMEHSIETCS] COIIACHO IPaBWJIaM, YCIOBHSIM U METOAWKAM, OIH-
CaHHBIM B HACTOSIIEM pyKoBoacTBe (pazzen 6). Ilpu mcmonb3oBanum gabopaTopuu
«HKB», Brmovaromeit gononaaurensbHbie Moayau («HKB-2», TecT-koMIuekTsl), mpu
aHaJIn3e CJeyeT PyKOBOJICTBOBATHCS MPHUIaraeMoil K MOAYJISIM WHCTPYKIIKEH.
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2.3. TecT-KOMMNMEKTbI

2.3. TecT-KOMMNNEKTbI

2.3.1. O6wasn xapakTepucTUKa U HasHa4YeHue

TecT-KOMIIIEKT — MOpTaTUBHASL YKJIaKa JJIsl BBITOJIHEHHST KOJTMUECTBEHHOTO HITH
MOJTYKOJIMUECTBEHHOTO XUMHUYECKOTO JKCIIpecc-aHali3a (BOJIbI, TOYBEHHOM BBITSIKKH)
Ha Cco/lepKaHue OJHOTO BEmIecTBa (TPYIBI OAHOPOTHBIX BEIIECTB) B TIOJEBHIX, J1a00-
PaTOpPHBIX WU TPOM3BOACTBEHHBIX yCIOBHAX. [IpencTaBiser co00il KOMIAKTHO YIIO-
JKCHHYIO TIOJ0OPKY TOTOBBIX PAacXOMHBIX MaTepuasioB Ha 100 aHamM30B, MPUHAIICK-
HOCTel, 000OpyIOBaHMs B AOKyMeHTau. OTan4aeTcsi KOMIIAaKTHOCTBIO, YI0OCTBOM U
MIPOCTOTOM B UCIIOJIb30BaAHHUHU.

TecT-KOMITIEKThI IMO3BOJISIFOT BBIMOJIHATH XUMHUYECKUI aHAIH3, KaK MPaBHIIO, C
HCTIOJIh30BaHNEM YHHU(DHUITMPOBAHHBIX THITOBBIX WM MOAN(DHUIMPOBAHHBIX (YIIPOIICH-
HBIX) METOJIK Ha OCHOBE CTaHJIAPTHBIX METOJOB, & TAKXKE TeCT-METOIOB.

TecT-KOMIIIEKTHI UCTIONB3YIOTCS KaK CaMOCTOSTENIBHO, TaK M B COCTaBE Pas3iivy-
HBIX YKIaJ0K — paHleBbIx sadoparopuii («HKB-P», «HKB-P/m», «PI1JI-mouBay),
YKJIaJIKe MOJIEBOIO XMMUYECKOTo KOHTpoIisi «YKB», Ha0ope XMMHUYECKUX CPEICTB
«HXC-Boma» u ap. (cm. 1. 2.1).

OOt BUJT Pa3TMYHBIX TECT-KOMITIEKTOB M HEKOTOPHIX YKIIAJIOK Ha WX OCHOBE
TIPUBEZICH HA pHC. 2.

Puc. 2. TecT-koMnnekTbI:
a — TeCT-KOMNIEKTbl PasnnyHoro Tuna;
6 — TecT-KOMMJeKTbl B paHUeBo nonesor nabdopatopum «HBK-P/my;
8 — TEeCT-KOMMIEKTbI B YKIaJKe MoneBoro XMMmn4eckoro KoHTpons «YKB» (paHueBas 4acTb).
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2. XAPAKTEPUCTUKA NMPUMEHAEMOIO O5OPYOBAHUA

2.3.2. TexHNn4YecKue gaHHble U MeToabl aHanu3a

O MeTonax aHajm3a ¢ MPUMEHEHUEM TECT-KOMILIEKTOB cM. 1. 2.1, Tadm. 1.

B coctaB TecT-KOMITJIEKTOB BXOJISIT: PACTBOPBI PEAreHTOB U WHINKATOPOB, Oydep-
HBIC PACTBOPBI, KarlCy/JIMPOBAHHbBIC WM TaOJIETUPOBAHHBIC XUMHUKAThI, MEPHBIC CKJISIH-
KM U1 0TOOpa M A03upoBkH 1pod (oT 2,5 mo 100 M), MUNEeTKU-KaneIbHUIBI, Mep-
HBIE TIUMETKNA W APYTHE CPEICTBA JO3UPOBKH PACTBOPOB, MPHHAICKHOCTH, MACIIOPT
C OTHMCaHUEeM METOJMKH KOHTPOIS U YKJIaJJ09Hass KOpoOKka 100 KOHTEHWHEp.

TecT-KOMIUIEKTBI coiepKaT pacXOIHbIe MaTepualibl, Kak npaBuio, Ha 100 ana-

JIN30B.

HaumeHoBaHUS TECT-KOMIUICKTOB C HOMEpaMH 3aKa3a IMPHUBECHBI B Ta0. 3.

Tabnuya 3
HavmeHoBaHUs1 TEeCT-KOMMIEKTOB ¢ HOMepaMu 3akasa
HanmeHoBaHue Homep HaumeHoBaHue Homep
3aKasa 3aKasa
AnoMrUHMI 6.151 | Obwas xectkocTb OXK-1 6.180
(kanenbHOE TUTPOBaHME)
AMMOHUN 6.148 | Ob6LLas *ecTKoCTb 6.183
(06beMHOE TUTpOBaHMWE)
MapasvH 6.158 | OkucnsemocTb nepmaHraHatHas | 6.146
[Byokucb yrnepoga B BoAe 6.171 | OpTodocdatsl 6.240
Keneso 6.190 | pH (BomopoaHbIV Nokasarenb) 6.160
Kanbuun 6.147 | pH-KB 6.160.2
Kap6oHarthbl, LWeno4yHoCcTb 6.170 | NMAB-A 6.152
Kucnopop pactBopeHHbin-BlrNK (PK-BIK) | 6.081 | Ceposogopoz 6.168
KucnoTtHocTb 6.176 | Cynbdathbl 6.142a
KncnotHocTb noysbl 6.161 | ®eHonbl 6.163
Macrno n HedTenpoayKTbl 6.150 | ®opmanbaerng 6.164
MeTtannsbl 6.162 | dTOpPUAbI 6.155
MyTHOCTL/MpO3payYHOCTb 6.153 | Xnop akTuBHbIN 6.143
HuTpathbl 6.145 | Xnopwvabl 6.144
Hutputbl 6.149 | LiBeTHOCTb 6.157

MpumeyaHwue. MNonHbIN NepedeHb TECT-KOMMMEKTOB 3anpalunBante y npou3BoaunTens

(BAO «Kpucmac+y)
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3.1. O6wme cBeaeHNs1 0 NPUMEHEHUN NOPTATUBHbLIX KOMIMMEKTOB AJIA XMMUYECKOro aHanmsa

3. HA YTO CJIEQAYET OBPATUTb BHUMAHUE
NPU PABOTE C NMOPTATUBHbIMU KOMIMTJIIEKTAMU
(MONE3HAA UHO®OPMALIUA)

3.1. O6bwme cBegeHUs1 O NPUMEHEHNUN
NOPTaTUBHbLIX KOMIMJIEKTOB
ANA XMMUYeCKOro aHanusa

ITepen TeM Kak NPUCTYNUTH K aHAJIU3Y BOIBI XUMUYECKHMH METOIAaMH, HE0O-
XOIIMMO TIO3HAKOMHTBHCSI C TPEOOBAHMSMH K BBIIIOJIHEHHUIO aHAJIN30B U MIPAKTUYECKH
OCBOUTH OCHOBHBIE aHAJIMTHUYECKHE onepanuu. s 3Toro o0bIMHO B 1a00paTOPHBIX
YCIIOBHSX MPOBOAMTCSA OOyueHHE IpHeMaM padoThl U MpaBHJaM TEXHUKU Oe3omac-
HOCTH (cM. I1aBy 4 «Mepbl 6€3011aCHOCTH TPH BBITIOHEHUH aHAIN30BY). [Ipu 00yue-
HUU UCIOJIB3YIOTCA PAacTBOPHI PEaKTHBOB-CTAHJIAPTOB, UMEIOIIUX B CBOEM COCTaBe
oIpeieIIeMblil KOMIIOHEHT (KaTHOH, aHWOH, (DYHKLIMOHAJIbHbIE TPYIIIBI) C TOUHO M3-
BECTHBIM 3HaU€HHEM KOHLICHTPALIUHU LIETIEBOT0 KOMIIOHEHTA. XOPOLINM 0ObEKTOM IS
00yd4eHus SIBJISETCS MPOAAIOLIAsICS B Mara3uHax MUHEpaJibHasi BOJIa C M3BECTHBIM XH-
MHUYECKHUM COCTABOM, JIaHHBIE O KOTOPOM MPHUBOASATCS, KaK MPaBUIIO, HA 3TUKETKE Oy-
TeUIKH. OOy4yeHne Mpu OnpeeNieHHH OTIEIbHBIX KOMIOHEHTOB MTPOBOAMUTCS MO PY-
KOBOJICTBOM CIIELHAJINCTa-aHAIUTHKA WU IPEIOAaBaTesl.

Vcnonp3yemble Ipu BBIIOJIHEHWH aHAIN3a PACTBOPBI, PEAKTHUBBI, IIOCYa U JpY-
rve KOMIIOHEHTbI KOMILIEKTa JOJDKHBI ObITh IpeiBapUTeIIbHO ocMoTpeHbl. [Ipu ocmor-
p€ IPOBEPSIOT:

* LEJIOCTHOCTh U TEPMETUYHOCTH YITAKOBKH PACTBOPOB, PEAKTHBOB;

* COOTBETCTBHE BBHIOPAaHHOTO JUISi MCIIOJIB30BaHUSI PEeaKTHBa (PacTBOpa) MM IO-
CyZbl TpeOOBAaHMSIM METOIUKH aHAJIN3a, HAJTMYHE XOPOIIO U OHO3HAYHO YHUTa-
€MOI1 3TUKETKH, METOK Ha MEPHOMH 10Cy/ie, KOHTPOJIbHBIX LKA,

* MEPHYIO IOCYZy, TPOOUPKHU, KOHTPOJIbHBIE MIKAJIbI U JAP. — Ha OTCYTCTBUE
MTOBPEXKICHUH.

[Ipu TpancnopTrpoBKe 00OPYIOBAaHHE ISl AaHANIN3A, CKISTHKH C PEaKTUBAMH H Pa-
CTBOpaMHM U NPHUHAJUISKHOCTHU CJEAyeT pacrojiararh B YKJIQJOYHBIX SIIUKAX Ha MPedy-
CMOTPEHHBIX JUISl HUX MECTaX. DTO MO3BOJUT OOECIICYHTh HAJISKHYIO TOCTABKY KOMII-
JIEKTOB /IS IIOJIEBBIX aHAJIM30B K MECTY paboThl, UCKIIIOUUTH OOH MOCYIbI U IIONAIaHNe
BHYTPb KOHTCHHEPOB IbUIN U IPYTHX 3arpsi3HEHUH.

Hwke mprBeneHbl HECKOJIBKO OOLIMX MPaBMII, KOTOPBIE CIEAYET YUUTHIBATh MPH
BBINOJIHEHUN ONPE/IEIEHUI U MOJrOTOBKE K HUM.
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3. HA YTO CNEAYET OBPATUTb BHUMAHUE NPU PABOTE...

Jlnist MHOTHX TIOKa3aTeseil ciaeqyeT Y4MThIBaTh MpaBuiIa 0TOOpa M KOHCEPBALMU
po6 (MIpUBEACHBI B pasele S).

[Ipu BbIMONHEHUM omiepanuii ObIBaeT HEOOXOANMO MEPEHECTH PEAKTUBBI WIIN pa-
CTBOPBI U3 OJJHON €MKOCTH B JIpyryto. [Ipu 3TOM mepeHecTH peakTHB MOJTHOCTHI0 —
3HAYUT TIEPEHECTH ero 0e3 BUIMMBIX OCTaTKOB B MCXOMHOW eMKOCTH. Takoil criocod
OOBIYHO MCHOJB3YETCs IpH 100aBJICHUN peakTHBa M3 Karcynbl. [lepenectu peakTus
KyZAa-TH00 KOJIMYECTBEHHO — 3HAYUT IEPEHECTH MOJIHOCTHIO BUANMYIO YacTh peak-
TUBa M, OOMBIB MOAXOMSIINM PACTBOPUTEIIEM BHYTPEHHIOIO TOBEPXHOCTb HCXOAHOM
€MKOCTH (KarcyJbl, CKISIHKA), J00AaBUTh CMBIBKY PEaKTHBa K OCHOBHOW €ro MOPIHH.
Takol crioco® 0OBIYHO UCTIONB3YETCs MPU MPUTOTOBICHUN PEAKTHBOB U PACTBOPOB U3
cranpapr-Tutpa ((puckaHaia).

CpoKy rOHOCTH PEaKTHUBOB U PAacCTBOPOB IIPUBEAEHBI B ONUCAHUIX UX IPUTO-
ToBJIeHHs. Ecnu B TeKcTe HET CBENEHWH O CpPOKE FOAHOCTH PacTBOpa, €ro CUUTAIOT
[0 CPOKY IOAHOCTH M3JENNs, B KOTOPOM OH HCHOJIB3YETCs, IPUUEM CPOK T'OIHOCTH
YCTaHABIUBACTCSI UCXO/S U3 COXPAHEHHUsl KauecTBa pacTBopa (M3AENus) MpH yCio-
BUU €0 XpaHEHUS MPU KOMHATHOW Temreparype (T.e. He 6omnee 20-25 °C). Cienyer
MMETH B BHJLY, YTO XpaHEHHE PACTBOpPA IIPU MOBBIIIEHHOH Temmepatype (Bbie 25 °C)
IPUBOAUT K COKPALICHUIO CPOKAa T'OJHOCTU; XpaHEHHE NpHU IOHMW)KEHHOW TeMmiepa-
Type (Hampumep, B XOJOAWIbHUKE), HA0OOPOT, MO3BOJISIET YBEIUYUTh CPOK T'OIHOC-
TH ¥ TPOJOJKUTEIBHOCTh BOSMOXKHOI'O HCIIOJIb30BaHMs pacTBopa. JanHas ocoOeH-
HOCTb OOBSACHSIETCA TE€M, UYTO MOTEPs KayecTBa aHAJUTHYECKOr'0 pacTBOpa co
BpeMeHeM 00yClIOBIeHa MPOTEKAIOIUMHA XUMUYECKUMH PEaKIUsIMHU, UMEIOITUMHI
CBOMCTBO yCKOPSTHCS B 2—3 pa3a MpHU MOBBIIIEHUH TeMIepaTypsl Ha kaxabie 10 °C
(rmpaBmio Bant-Todda).

BeimonHenue aHaan3a npeanonaraeT HHOTAA UCIOJIb30BaHNUE PACTBOPUTENIEH U I10-
CyZbl B KOJIMUECTBAX, KOTOPbIE HELEeJIeco00pa3Ho BKIIOYATh B COCTAB MOCTABIISIEMBIX W3-
nemuid. [lpy mpUroToBieHNM pacTBOPOB YacTO MCHOJIB3YETCsl QUCTWLIMPOBAHHAS BOAA,
KOTOpPYIO B JaHHBIX aHaJIM3aX BO MHOTHX CIy4asx (3a UCKIIOYEHHEM CHELHaIbHO Oro-
BOPEHHBIX) MO’KHO 3aMEHHTH Ha YUCTYIO MIPOKUIITIEHHYIO MATIOMUHEPAIM30BAHHYO TIH-
THEBYIO BOAy. B HEKOTOPBIX OmepalMsiX UCIOJb3YETCs TAKKe TUIIOBAsI MEPHAs U Jpyras
NOCYJa — MEpHbIe HWINHAPBI, CTakaHbl, Konobl Ha 0,5 71, Ha 1 71 ¥ T.I., KOTOpBIE OObIU-
HO UMEIOTCS B 1a00paToOpHu.

[locne nmpoBeneHust aHannu3a MEpHbIE CKIISHKU W MUNETKU CIEAYeT MPOMBITh YH-
CTOH BOJIOM, CKIISIHKM C PACTBOPaMH HEOOXOIMMO T€PMETHYHO 3aKPBITh U YIIOKHTH B
VKJI/IOYHbIe KOHTEHHEPHI. 3aTpyIHEHUS [IPU 3aKPhIBAHUN KOHTEHHEPOB OOBIYHO CBH-
JIETEJILCTBYIOT O HEOPEIKHOCTH MPH YKIIAJIKE.
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3.2. Paboune ycrnoBus npv aHanuse

3.2. Pabouue ycnoBus npu aHanuse

AHanu3el ¢ MPUMEHEHUEM TOoJeBbIX Jiaboparopuii «HKB» u TecT-KOMIUIeKTOB,
COIJIaCHO pe3yJbTaraM METPOJIOTMYECKON aTTecTaluu cooTBeTcTBYrommx MBH, BbI-
TIOJHSIOTCA TIPH CIEAYIONINX Pa00YHX yCIOBUAX:

* IHANAa30H PafoYuX TeMIEpaTyp oKpy:Karomiero Bo3xyxa — ot 10 g0 35°C;

* arMocdepHoe AaBjieHHe W OTHOCHTEJILHASI BJIAKHOCTH BO3yXa — He per-
JIAMEHTHPYIOTCS, T.K. HE SBITIOTCS MapaMeTpaMM, 3HAYUMO BIIMSIOMINMHU Ha
pe3ysbTaT aHaJu3a.

MpumeuyaHwue. Mpu poTomeTpuyeckom aHanuse npob orpaHMYeHUst MOryT ObiTb CBS-
3aHbl C PabouYMMK YCIOBUAMU UCMONb30BaHUSA (DOTOINEKTPOKONOPU-
meTpa.

B npuBeneHHBIX yCIOBHAX OTCYTCTBYIOT TpeOOBaHHS 110 TeMIIepaType npold aHa-
JM3UPYEMON BOIBI, T.K. MPEATOIAraeTcs, 4YTo MpoObl UMEIOT TEMIIEPaTypy OKpYXKaro-
IIEr0 BO3/yXa.

[IpakTryecku BHE J1a00OPAaTOPHBIX YCIOBHH BBHIIICTIPUBEICHHbBIC 3HAUCHHUS TEMITe-
paTtyp MOKHO BCTPETHTh HE Bcerna. Bo m3bexanme HEOOOCHOBAHHBIX OTPaHWYCHHH
IPHU OLIEHKE AOIYCTUMOCTH 3HAYE€HUH pabo4yux TemIlepaTyp IpU BHIIOJHEHUH aHAJIM-
30B MOKHO TPHBECTH HECKOJIBKO MPAKTHUECKUX COOOpaKeHUH 1 (akTopoB, MPHUHIIU-
MHAJIBHO CIIOCOOHBIX BIMSITH Ha PE3yNbTaT aHaIN3a.

KonuenTpauust 00pa3yromerocsi Ipu XMMHKO-aHaJTUTHYECKONH peaKiy Bellle-
CTBa, KaK MpPaBWJIO, CBA3aHA C KOHLEHTPAIUAMHU JPYIUX YYacTBYIOIIMX B PEAKIUU
win o0pa3yroIiuxcs B pacTBope BewecTs. Ilpu pa3paOoTke aHAJINTUUECKUX peLel-
Typ st obopynoarus 3A0 «Kpucmac+y (mombope cocTaBa aHATUTHISCKUX PacTBO-
POB) YCTaHABIMBAETCS ONTHUMAaJIbHBIN KOHLIEHTPALMOHHBIIM Hara30H pearecHToB. JTO
03Ha4YaeT OTHOCHUTEJIBHO CTAOMIBHBIN BBIXOJ XMMHKO-aHAJUTHYECKOH peakluu Npu
HEOOJIBIINX W3MEHEHHSX BHEUIHMX YCJIOBHU (TemIeparypbl B IpeAeiaxX BbIIICyKa-
3aHHBIX 3HAUYEHWUH), a TaK)Ke HETOYHOCTEH B KOHIEHTPALMU PEareHTOB U JI03UPOBKE
00BEMOB.

Takke HaZO UMETh B BUAY, YTO CKOPOCTb OOJBLIMHCTBA XUMHYECKHX PEAKLIUH
YBEIMYHUBAETCS B 2—4 pa3a IpU MOBBILICHUH TeMreparypbl Ha kaxzaele 10°C (npaBu-
1o Bant-T'odda). CnenoBarensHo, NIpu NOHWKEHHOW TeMIIepaType B 30HE aHalu3a
ObLTO OBl Pa3yMHO OXKWATh HEKOTOPOE 3aMEJJICHHUE 3aBEPLICHUs PEaKIH, a MPH TI0-
BBILIEHHON — €€ YCKOpEHHE.

TakuMm 00pa3oM, BBIIIENPUBEICHHBIE paboUure yCIOBUS MPUMEHEHUsS YHUDUIH-
POBaHHBIX XUMHUKO-aHAIMTUIECKUX METOIMK HE CKa3bIBAIOTCS CKOJIbKO-HUOYIb 3aMeT-
HBIM 00pa30M Ha CKOPOCTH M BBIXOAE XMMHUKO-aHAJUTUUECKON PEaKIHH.
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3. HA YTO CNEAYET OBPATUTb BHUMAHUE NPU PABOTE...

OrpaHuYeHHs 10 MUHUMAJIBHON TEMITEpaType MOTYT ObITh JIETKO YCTPaHEHBI ITy-
TEM T0JIOrpeBa MPOO TepeT aHATKM30M (CIIOXKHEE OXJIAJUTh MPOOBI B YCIIOBUSIX MOBBI-
HICHHOM Temrepatypsl). OrpaHHYEHHS 10 TEMITEpaType BO3ayXa He pacripOCTPAHSIFOTCS
Ha ycJI0BHUs 0TOOpa mpoo.

3.3. O cnocobax BblpaxxeHUsi
KOHLIEHTpauMi BelecTB B pacTBopax

B TexHONMOTMH BBITIONHEHHSI XUMHYECKUX aHAJIM30B HEOOXOJMMBIM 3JIEMEHTOM
SIBIISIETCS TIPUTOTOBJICHHE PACTBOPOB XMMHYECKUX BEIIECTB. B Xxummdeckom aHammse
WCTIONIB3YIOTCS Pa3InYHbIE PACTBOPEHHBIC BEIIeCTBa (peareHThl, Oy(depHbIe CMECH,
(UKCUPYIOLIME areHTbl, KOHCEPBAHTHI U T.I1.) U PACTBOPHUTENH (BOJA, 3TAHOJ U BOTHO-
CIMPTOBBIE CMECH, OPraHMYECKHE SKCTPareHThl). B yueOHbIX TOCOOHSX, PyKOBOJICTBAX
JUIS XMAMHUKOB-aHAIMTHKOB, HOpMaTHBHBIX nokymeHTax (I'OCTax, PII, MVY) u cnipaBou-
HOM JIUTEepaType MOKHO BCTPETUTH Pa3iIMYHbIC CHIOCOOBI BHIPAKEHHS KOHICHTPAIHH.
Hwxe MbI OCTAaHOBHMCST HA HEKOTOPBIX W3 HUX, HAUOOJIEE YacTO BCTPEUAIOIIMXCS, HO
CHayaJsia MPUBEJIEM KpPaTKyl WH(QOPMAIMIO IT0 OCHOBOMOIATAIOIINM €TUHHAIIAM H3Me-
pEeHUH, IPUMEHSIONINXCS TIPY OMMMCAHUH PA3IUYHBIX CIIOCOOOB BBIPKEHHS KOHIICHT-
paurii XMMHUYECKHX BEILECTB B PacTBOpax®.

Macca sewyecmsa obo3nauaercst kak m(X) (rge X — XUMUYECKHI CUMBOJI Be-
HIECTBA) U OOBIYHO M3MEPSIETCSl B IpaMMax MM MUJUIUTPaMMaXx.

3a eguHUIY Koauuecmea eeuyecmea n(X) MPUHAT Moab. Macca OTHOTO MOJIS
BEIIECTBA HA3BIBACTCS MOAAPHOU Mmaccot BemecTBa. [locaenuss o0o3HagaeTcs
OykBoil M u m3MmepsieTcss B rpaMmax Ha Monb. Hampumep, M(Cu) = 63,54 /Mo,
M(H,SO,) = 98,08 r/moinb.

Hapsiny ¢ equHuieil KonmmyecTBa BEHIECTBA UCIIONB3YETCsl TAKKE SIUHUALA KOTU-
yecmea eewjecmea sxeusanenmos n[(1/z)X], onpenensiemMas Kak IMPOU3BEACHUE YUCIIA
SKBUBaJICHTHOCTH z(X) Ha KommdecTBO BemectBa n(X). [Ipu aToM 1o axeusarenmom
TOZIPa3yMEBAIOT PEANbHYIO M YCIOBHYIO YaCTHITY BEIIECTBA, KOTOpasi B KOHKPETHOMH
KHCJIOTHO-OCHOBHOM PEaKLIM SKBUBAJICHTHA OJHOMY MOHY BOJAOPOJA, B OKHUCIUTEIb-
HO-BOCCTaHOBUTEIBHOW PEaKkUUl — OTHOMY AEKTpoHY. COOTBETCTBEHHO, YUCIO IK-
susanenmuocmu z(X) onpeAesieTcss UCXOAS U3 XUMHYECKOH (OpMyJIbl BEllecTBa
TUIA XUMUYECKON peaKiuu:

* CriocoObl BRIPAKCHUS KOHLICHTPAIMHA XHMHUYECKHIX BEIIECTB B MEKIYHAPOTHON CUCTEME CIMHHIL
(CH) npuBomstcs B coorBerctBuu ¢ [OCT 8.417-2002.
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3.3. O cnocob6ax BbipaXXeHUs1 KOHLEHTPaLu BeecTB B pacTBopax

* st KUCNOT z(X) paBHO YHCITy KATHOHOB BOZIOPO/Ia, CIIOCOOHBIX 3aMeIaThCs Ka-
troHamu Metaswios. Hanpumep, z(HCI) = 1; z(H,SO, ) = 2;

* JuIs TUAPOKCUIOB z(X) paBHO uncity runpokcurpymn OH ™
Hanpuwmep, z(NaOH) = 1; z[AI(OH), ] = 3;

* 1t coneit z(X) paBHO YMCITy KaTHOHOB BOJIOPOZIA KUCIIOTHI, 3aMEICHHBIX Ka-
THOHAMH MeTajlia UM aMMOHHUSI.
Hanpumep, z(NaCl) = 1; z[Fe,(SO,),] =6.

Monsapnas macca skeusanenma M[(1/z)X] ecTb OTHOIIEHUE MOJIAPHOW MacChI
M(X) BemiecTBa K YKCITy 3KBHUBAJICHTHOCTH.

Hanpuwmep, M(1/1HCI) = 36,46/1 = 36,46 r/monb; M [1/6Fe (SO, ), ] = 399,88/6 =
= 66,65 T/MOJIb.

[MousTHE «WMOMsIPHAS MACCA IKEUBANEHMA» PABHOIICHHO TIPEKHEMY «ZPAMM-IK-
susanenmy», B COBPEMEHHOM JINTepaType HE UCIOIb3yEMOMY.

Monsapuas Konuenmpayus BeecTBa (¢) B MOJB/II — OTHOIIEHUE KOJIMYECTBA
pacTBOPEHHOTO BEIECTBA B MOJISIX (71) K 00beMy pactBopa (V) B nuTpax:
n
c=—.
V
MornsipHast KOHLIIEHTpALUs YMCICHHO PaBHA KOJIMYECTBY MOJIEH BEIeCTBa, Colep-
xanwxes B 1 urpe (1000 mim, 1 am®) pactBopa.
MoJISIpHYH0 KOHIICHTPALIMIO 3aIMChIBarOT ciemyroimm oopazoM: c(HCI) = 3 monb/;
c(H,SO,) = 2 mMons/1.

Ipumep. Ilpurorosnenue 50 M pacTBopa MOBAPEHHON COIM ¢ MOJISIPHON KOHIIEHTpPAIU-
eit 0,1 mone/n (T.e. ¢(NaCl) = 0,1 mosb/7).
Mossipaast macca NaCl cocrasisier M(NaCl) = 58 r/moms. B 1000 Mt pactBopa ¢ KoH-
nenrpanmeit ¢(NaCl) = 0,1 moxns/n1 nomkuao conepxkarsest #(NaCl) = 0,1 mons NaCl, nin
m(NaCl) = 5,8 r. B 50 mu1 pactBopa nomkHO comepxarhbest x T NaCl, onpenensieMbix 1o
bopmyie:

5,8%50

X =
1000

=029 r (290 mr).

Hagecky B 0,29 r crnenyeT moMecTUTh B MEpHYIO KonOy Ha 50 MII U JOAUTH AUCTHILIHPO-
BAaHHYIO BOy 10 MeTKH. Comep >KUMOe KOJIOBI IepeMelaTh 10 IOTHOIO PACTBOPEHHUS COMIH.

Monsaprnas konuenmpauusn 3xkeusanenma c[(1/z)X] (panee naHHasi BeJIUYMHA

Ha3bIBAIACh HOPMAJLHOCTBIO) €CTh TPOU3BENCHUE MOJIIPHOHN KOHIIEHTparuH c¢(X) Ha
YUCJI0 DKBHBAJICHTHOCTH z JaHHOTO BemecTBa, T.e. ¢[(1/2)X] = c(X) xz. MonsapHas
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3. HA YTO CNEAYET OBPATUTb BHUMAHUE NPU PABOTE...

KOHIICHTPALMsI SKBUBAJICHTA II0Ka3bIBACT KOJINYECTBO BellecTBa skBUBaeHTOB (KBD),
cogeprkamieecs B 1 11 pactBopa.

JList MHOTHX MCTIONB3yeMbIX B XMMUuecKkoM anannze pactopo (KCl, HCI, NaOH
U JIp.) MOJISIpHAst KOHLIEHTpPAlLKsl SKBHBAJIEHTOB BEIIECTB COBMAJIAET C X MOJISIPHOMN
KOHLIEHTpAIUEH.

Pa3zmepHOCTH MOJISIPHON KOHLIEHTPALMU 3KBHBAJICHTOB BEILECTBA 3aIIMCHIBACTCS
B BUIIC «MOJIb/1Y» («MMOTL/IY).

Mpumep. IIpurorosnenne 50 M pactBopa cyiabdara aTIOMHHUS ¢ MOJISIPHON KOHIICHT-
panueii skBuBasenta 1 mons/1 (T.e. c[(1/2)AL(SO,),] = 1 Mosb/1 5KBUBasIEHTA).

Hns cynbdara amoMuHus gucio skeuBanenTHOCTH z[AL (SO, ), | paBHo 6.

c[AL(SO,),] = 1/6 = 0,167 monb/x.

M[AL(SO,),] = 342 r/monb (27 x 2 + 32 x 3 + 16 x 12 = 342); cnenosarensHo,
m[AL(SO,),] =342 x 0,167 =57r.

Cocrasnsiem nponiopumio: 57 r Al(SO,), momkHo coxepxarbes B 1000 mit pactsopa,
x T — B 50 MIT pacTBOpa:

57x50
X =——-
1000

CrenosarenbHO, HEOOXOAMMO OTBECHTh Ha Becax 2,85 T AL SO,, MOMeCTHTD 3Ty HaBECKY
B MEpHYI0 KOOy Ha 50 MJI U JIOJIUTh TUCTHILTUPOBAHHYIO BOLY 10 MeTKH. Comepxumoe
KOJIOBI ITepeMeIaTh JI0 MOJHOTO PACTBOPEHHS COJH.

=285

Maccosasa 0onsa (MacCcOBBIN TPOIICHT, MPOIICHTHAS KOHIIEHTparms) (W) B % —
OTHOIIEHHUE MACChl PACTBOPEHHOIO BEIIECTBA (/m,) K OOIIEH Macce pacTBopa, T.e. CyM-
M€ MacC pacTBOPEHHOTO BEIIECTBA M PACTBOPUTEIIS (mp):

m
w= —=—100
m,+m,

Jlnist pa30aBICHHBIX PACTBOPOB, UMEIOIINX 3HAYCHUE TUIOTHOCTH, Onu3koe 1 r/em’,
YacTO MOJIB3YIOTCS TAKOH Pa3HOBUIHOCTBIO MaCCOBOM JIOJIH, KaK MACCO8AsL KOHYEeHmpa-
yust, u3MepsieMast B Mr/a1 (1/11, T/am* T.IL.).

IIpumep. IIpurorosnenne 50 r pacTBopa comu ¢ MaccoBoit noneit 5% (5%-ro pactBopa).
B 100 r pactBopa comepkutcs 5 T comu, B 50 T pacTBOpa COOSPKUTCS — X T COJIH.
_5x%50
100

OtBecurs 2,5 T cosu, TOMECTHTH ee B KoJIOy (CTakaH) 1 100aBUTH BOIBI 10 oObeMa 50 M.
[lepemeriare 10 MOIHOTO PACTBOPEHUSI COJIH.

=25r
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3.4. Oco6eHHOCTU NPUMEHSAEMbIX METOA0B U BbIMONHAEMbIX onepauumn

Monbnas 001 (N) — OTHOLIEHHUE YMCIIa MOJIEH TAHHOTO KOMIIOHEHTA (7,) K CyM-
Me MOJIeH JaHHOTO KOMITOHEHTa M BCEX JPYIMX KOMIIOHEHTOB PacTBopa (pacTBOpHTE-
JI M IPYTHX PaCTBOPEHHBIX BELIECTB (71,):
n

N=———

AHAJIOTHYHO ONPECISCTCS 00beMHaAA O0A.

Monsnvras xkonuyenmpayus (B) B MOJIb/KI — OTHOIIICHHE KOJUYECTBA PACTBO-
PEHHOTO BEIIECTBA B MOJISIX (72) K Macce pacTBOPUTEIS (771):

YacTo BCTpeyaroTesl Takke MPOM3BOIHBIE OT SIMHHUI] U3MEPEHUsI KOHIICHTPAIIH:
HanpuMep, Mr/I1, Mr/am°, Mr/cm®, Mr/mit, MMoute/i, T/mi (tutp) u ap. Haunbosee ymot-
peOMMBIMU €JMHULIAMH B CIIPABOYHOM JINTEpaType MPUMEHHUTEIBEHO K OIEHKE COoep-
JKaHUs rpuMmeceld B Boze (Harmpumep, 3Hadenus [1/IK) sBisitoTcs Mr/n 1 MMOJIb/J 9K-
BUBAJICHTA.

Crenyer OTMETUTh M3MEHEHHUS B 0003HAYCHMU KOHIIEHTPALMU COJCH JKECTKO-
ctu. C 2003 r. )xecTkOCTh BOABI 0003HauaeTcs kak (OK) m BeIpakaeTcs B rpagycax
xecTrocTH (°)K). ['pagyc ®KEeCcTKOCTH COOTBETCTBYET KOHIICHTPAITHH IIEITOYHO3EMEITb-
HOTO 3JIEMEHTa, NpenMyIecTBeHHo Kanbims (Ca’") mmn marams (Mg"), dmcienHo
paBHo# 1/2 ero momns, BeipaxkeHHo# B Mr/i (TOCT P 52029). Takum oOpa3om, BMec-
TO MCIIOJIb30BABILIEHCS paHee pa3MEPHOCTH OOIIeH )KeCTKOCTH MMOJIB/JI CelyeT Hc-
noJib30Barhk K, IpU ATOM YHCICHHbIC 3HAUYCHHsI BETMYMHBI )KECTKOCTH HE M3MEHSI-
forest. 19K = 20,04 mr/n [Ca® ] wu 12,15 mr/n [Mg™].

3.4. OCOGEeHHOCTN NPUMEHAEMbIX METOA 0B
M BbINOJIHAEMbIX Oonepauun

XapakTepuCTUKU TPOO BOJBI OIMPEJIEISIOTCS BU3YalbHBIM, OPTaHOJICTITUYECKUM,
BU3YaJIbHO-KOJIOPUMETPHUYECKUM, (POTOKOJIOPHUMETPUISCKUM, THTPUMETPUUSCKUM, TYp-
OMIMMETPUYCCKUM M PACUYCTHBIM METOJaMHU. XapaKTEPUCTHUKU TOYBCHHBIX BBITSIKEK
(BOIHBIX, COJIEBBIX) OMPENEILIIOTCS IyTeM UX aHaJlk3a C IMMOMOIIBI0 METOJOB, UCTIONb3Y-
eMBIX JIJIS1 aHaJM3a COOTBETCTBYIOIMINX KOMIIOHEHTOB B BOIE. BOJBIIMHCTBO IMOKa3are-
JIeW OTIPENIEIISIOTCS B COOTBETCTBHY C JICUCTBYIOIIMMH HOPMAaTHBHBIME JJOKYMEHTAMH —
arrectoBanHbIMU MBU 3A0 «Kpucmac+y», a Taroke [THJ @ 14.., PI] 52.24...

31
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3.4.1. OpraHonenTu4eckne MetTogbl

Oprasonentryeckas OlleHKa KauecTBa BOJbI — 00sI3aTeNbHAs HaYaJIbHAs TIPOIIe-
JIypa CaHUTAPHO-XMMUYECKOTO KOHTPOJsl BoAbl. Ee mpaBuibHOMY MPOBEACHUIO CIie-
[UAJIMCTBI IPUIAOT O0JIbIIOe 3HaUYeHue. MexyHapoanbie cranaaptel UCO 6658 u
JpYTHe YCTaHABJIMBAIOT CICIMalbHbIC TPEOOBAHUS K JierycraropaM (JIUIam, MpuBIie-
KaeMbIM K OPTraHOJICIITUYECKON OIEHKE) ¥ METO/IaM MPOBEACHHS JICTyCTaIlHH.

OpraHonenTuIecKre METO/bI HCIOIb3YIOTCS TPU OMPEICICHUN TaKUX MOKa3a-
TeJeH, KaK 3arax, BKyC, [IBETHOCTh, MyTHOCTh, KOHIIEHTPAIHS CYIIb(aT-HOHOB (BH-
3yallbHO-TypOHIUMETprUecKUid MeTox). [Ipu 3TOM YenoBeK, BHITOTHSIONINA aHaU3,
JIOJIKEH YMETh KOPPEKTHO OTpeJeNsTh BKYyC, 3alax, [BET (IIBETHOCTh), MyTHOCTh
(TIpO3pavHOCTh), UCIIONB3YsS COOCTBEHHBIC BKYCOBBIE OIIYIICHHS, OOOHSIHHE H 3pe-
nue. [Ipu ompeneneHnn nBeTa ¥ MyTHOCTH CJEyeT 00CCIIeUnBaTh OCBEIICHHE, J0-
CTaTOYHOE IO €r0 XapakTepy, MHTCHCUBHOCTH W HAMPAaBICHHOCTH; MIPU OMpeere-
HUW 3araxa BIHUSIONMME (aKTOpaMH SBISIOTCS TeMIepaTypa MpoObl U JBUKEHUE
BO3/yXa (HaJM4ne BETpa).

3.4.2. TuTpumeTpUyeckue metoabl

Tumpumempuueckuii METOJl aHaJIN3a OCHOBAH Ha KOJIMYECTBEHHOM OIIpefeie-
HUHM 00beMa pPacTBOpa OJHOTO WM JBYX BEILECTB, BCTYNAIOIIUX MEXIy COOOH B pe-
aKUUIO, TIPUYEM KOHLEHTPALMs OJAHOTO M3 HHUX JIOJDKHA OBITH TOYHO M3BeCTHA. Pa-
CTBOp, KOHIIEHTpALMs BELeCTBA B KOTOPOM TOYHO U3BECTHA, HA3bIBACTCS MUMPAHMOM,
WIA mumpoeanuvim pacmeopom. IIpu aHaiu3e yallle BCEro CTaHAApPTHBIM pacTBOp
MIOMEIIAIOT B U3MEPUTENBHBIN COCYl U OCTOPOXKHO, MaJbIMU MOPLUSAMH, JO3HPYIOT
€ro, NPWJINBAs K UCCIEAYEMOMY PAacTBOPY 0 TeX MOp, MOKa He OyIeT yCTaHOBJICHO
OKOHYAHHE peaklUH. JTa ONepanus Ha3blBaeTcs mumposaruem. B MOMEHT OKOHYa-
HUS pEaKIMH MPOUCXOJUT CTEXHOMETPUUECKOE B3aNMOJIEHCTBIE TUTPAHTA C aHAJIHU-
3MpPYEMBIM BEIIECTBOM U JIOCTUTaeTCsl TOUKA SKBUBAJIEHTHOCTH. B Touke sKBUBaseH-
THOCTH 3aTpayeHHOE Ha THUTPOBAaHWE KOIWYECTBO (MOJb) THTPAHTAa TOYHO PABHO U
XUMHUYECKH 3KBUBAJICHTHO KOJIMYECTBY (MOJIb) ONPEAEIIEMOro KOMIIOHEHTa. TOuKy
SKBUBAJICHTHOCTH OIIPEIEIISIOT, BBOJS B PAaCTBOP MOAXOMAIINN HHAUKATOP M HaOI0-
Jlasi 32 U3MEHEHUEM OKpacCKH.
[Ipu BbIMONTHEHNHN aHATIM3a THTPUMETPUUECKIM METONIOM (Kap-

y OoHart, THPOKApOOHAT, XJIOPH/I, KaJIbIIUH, 00IIast )KECTKOCTh M JIp.)
ﬁ orpeieieHe TPOBOJIAT B CKIITHKAX MM MPOOUPKAX BMECTHUMOCTHIO
f 15-20 v, mverormmx Metku (5 mit, 10 M, 20 mo1). B miporiecce TuT-

poBaHUA paCTBOp MNEPEMCUINBAIOT CTEKJISTHHON MaJIoUKOU JT1u00
BCTPAXUBAHUCM.
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[Ipy aHanu3e MaJIOMHHEPAIM30BAHHBIX BOJ 1I€JIECOO0PA3HO MPUMEHSATh THUTPO-
BaHHBIE PAaCTBOPHI C MOHIKEeHHON KoHIeHTparmei (0,02—0,03 mMomnb/1), KoTopble MO-
TYT OBITH MOJYYEHBI COOTBETCTBYIOLUIMM pa3daBieHneM OoJiee KOHLIEHTPUPOBAHHBIX
TUTPOBAHHBIX PACTBOPOB AMCTUILUIMPOBAHHOW BOIOM.

Mpumep. s pazbasneHns pacTBopa ¢ ¢ KoHIeHTpanuei 0,1 Momb/i1 Bomoit s moy-
YeHus pacTBopa ¢ KoHreHTparmen 0,02 Mos/I HeoOXOIMMO TTPOU3BECTH pa3daBICHUE B
cooTHOmeHNH 1:4, st wero cmemath 100 Mt ykasanHoro pactBopa ¢ 400 mMiT BOZIBI, IpH
9TOM 00IIee KOJIMYECTBO MMOTyYEHHOrO Pa30aBlICHHOIO PacTBOpa ¢ HY)KHOW KOHIICHTpA-
muen cocrasut 500 mir.

S

s yno6cTBa paboTh ¢ MPOOUPKAMH MX YCTAaHABIUBAIOT B
IITaTUBE.

TpeOyembie 00BEMBI PACTBOPOB TPH THTPOBAHUH OTMEPSIIOT C TTOMOIIBIO OrOpe-
TOK, MEPHBIX IHIIETOK WJIM OOJIee MPOCTHIX JO3UPYIOIINX YCTPOHCTB — IIMPHUIIEB, Ka-
TMOpPOBaHHBIX KanenbHUL U ap. (puc. 3). Haunbomnee ynoOHBI U1 THTpOBaHUS OrOpeT-
KU C KPaHOM.

a 6 8 2 0

Puc. 3. Cpeactea 0o3vpOBKM pacTBOPOB:
a — GlopeTka ¢ KpaHOM; 6 — MepHas NUMeTka; 8 — LUNpUL-403aTop;
2 — nuneTka-KkanenbHMua npoctas nonuvepHasi; 0 — kanesbH1ua-gnakoH.

Jnst ynoOcTBa 3aroiaHeHNs MEPHBIX THIIETOK PACTBOPAaMH M TUTPOBAHUSI MX I'ep-
METUYHO COEIMHSIIOT C PE3MHOBOM TpYIIEH, UCTIONB3YSI COSTUHUTEIBHYIO PE3UHOBYIO
TpyOKy. 3anpewiaemcs 3anonnenue nUNEMOK pacmeopamu nymem ux 6cacvl6anus
pmom! Eme ynobnee paboTaTh ¢ MEpPHBIMH NUIETKAMH, YCTAHABIMBAS UX B INTATHBE
BMECTE C MEIUIMHCKUM IIIPHUIIEM, TePMETHYHO COSITUHEHHBIM C MHIIETKOW THOKOU
TPYOKO# (PEe3NHOBOM, CHIIMKOHOBOH U T.11.) (puC. 4).

33
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a 6
Puc. 4. YctaHOBKM NSt TUTPOBaHWUS B LUTaTUBaX:
a — MepHasi nuneTka; 6 — BropeTka ¢ KpaHOM.

Crenyer UMeTh B BUIY, YTO H3MEPEHHE 00beMa BOJHOIO pacTBOpa
B OIOpEeTKax, MEpHBIX MPOOHUPKaX, MEPHBIX KOJIOaX MPOBOIUTCS HO .
HUIICHEMY KPal0 MEeHUCKa KUAKOCTH (B ClTydae BOJHBIX PACTBOPOB OH
Bcerma BorHyT). [Ipu 3ToM a3 HabromaTens 0oxcen ovims Ha ypos-

He memku. Helb3st BBITYBaTh TOCJIEAHION KaIlII0 PAaCTBOPA U3 MUIET-

k1 win Oropetkr. HeoOxomumo 3HaTh Takke, 4TO BCS MepHasl CTEK- )
JSIHHASI TOCY/a KaauOpyeTcs U rpagyupyercs npu temneparype 20°C, )
MO9TOMY JUISl TTOJYYEHHsI TOYHBIX Pe3yJIbTaTOB M3MEpEHUs] 00bEMOB
TP UCTIOJIb30BAHHH MTUIIETOK, OFOPETOK U KalleJIbHUI] TeMIIeparypa pa-
CTBOPOB JIOJKHA OBITh OJM3Ka K kKoMHAaTHOM. [Ipu ncnonbs3oBaHnu mep-
HBIX KOJIO TemIieparypa pacTBOpa IOJDKHA ObIThb, 10 BO3MOXKHOCTH,
omm3ka k 20°C, T.K. 3HaUUTENbHAass BMECTUMOCTh MEPHON KOJIOBI IPH-
BOJIMT K 3aMETHOM OIIHOKe B M3MEepeHNH o0beMa (3a CYET TEIUIOBOTO PACIIMPEHHS UITH
CKaTusl pacTBOpa) MpU OTKIOHEHHX Temneparypsl oT 20°C Ooxee yem Ha 2—-3°C.

Jnist yBEepeHHOTO BH3YaJbHOTO ONpEJeNICHNs] MOMEHTA OKOHYaHHS THTPOBAHUS B
Clly4asix, KOrJa B TOUKE SKBUBAJICHTHOCTH U3MEHSETCS OKpPAacKa, OKPAaCKy THUTPYEMOM
NpoObI TIOJIE3HO CPABHUBATH C OKPACKOW KOHTPOJIBHOM MPOOBI, KOTOpask IPUTrOTaBINBA-
eTcs aHAJIOTMYHO TUTPYEMOH NpoOe W UMEET OKPACKY, COOTBETCTBYIOILYIO HanOosee
yAOOHOMY JUIsl CpaBHEHHMS TOUKE TUTPOBaHMs. B kadecTBe Takol TOUKH, B 3aBUCHMOCTH
OT KOHKPETHOH METOIUKH, BBIOUPACTCS TOUKH: HavYaIbHas (IO Havasia repexo/ia OKpacku),
KOHeYHast (TI0CIe OUeBHIHOTO 3aBEPIICHHS TIepexoia OKPacku), MO0 MPOMEKYTOUHASI.
Ilepexom okpacky B Mpo3padHbIX pacTBOpAx JydIlle IPOBOIUTH Ha OeoM ¢oHe (Ha GoHe
mcta Oenoi Oymaru), Ipu HaJJMIUyd MyTHOCTH — Ha TEMHOM (DOHE.

[

a|n|||||||||||]unfnn|:ur||| i :E.-i‘,___] E|r|||||1| (T
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3.4.3. KonopumeTtpuyeckune metoabl

Konopumempuueckum (0T aHITIMHACKOTO colour — IIBET) HA3bIBACTCS METO]| aHa-
7133, OCHOBAHHBIN Ha CpPAaBHEHHH Ka4e€CTBEHHOTO M KOJIWYECTBEHHOTO M3MEHEHHS I10-
TOKOB BHIMMOTO CBETa MPH MX MPOXOXKIICHUU Yepe3 MCCIIeyeMbli pacTBOpP U pacTBOP
cpaBHeHus. OnpeenseMblii KOMITOHEHT TIPU TIOMOIIM XUMHKO-aHAaJIUTHYECKON peak-
MY TIEPEBONTCS B OKPALIEHHOE COEIMHEHHE, MTOCIIE YeT0 N3MEepSAeTCsl HHTEHCHBHOCTD
OKpacKy TMOJyYeHHOTO pacTBopa. [Ipu M3MepeHHn MHTEHCUBHOCTH OKpacKu Mpod ¢
MOMOIIBIO IpHOOpa (HOTOKOIOPUMETPA METOA HA3BIBACTCS (YOMOKONOPUMEMPULECKUM.
COOTBETCTBEHHO, MPH MU3MEPEHUN MHTEHCHBHOCTH OKPACKH BU3YaJbHBIM CIIOCOOOM
(HanpuMep, OIleHUBAss HHTEHCHUBHOCTh OKPACKH CPaBHUTEIBHO ¢ KaKUM-THOO 00pas-
[IOM) METOJI Ha3bIBACTCS GUZYATLHO-KOLOPUMEMPUYECKUM.

OCHOBHOH 3aKOH KOJOpUMeTpun — 3akoH byrepa—Jlambepra—bepa (¢ HUM MOX-
HO TTO3HAKOMHTBCS MOAPOoOHEee B JFOOOM CIIPABOYHHKE IO KOJIOPUMETPUUSCKHM METO-
JlaM aHaJIn3a) 3alUChIBACTCS CIEAYIOIIMM 00pa3oM:

A=lg17°=£ x C xl,

rae A — onTH4eckas INIOTHOCTh PacTBOPA;
I, v | — MHTEHCHBHOCTB CBETOBOTO TIOTOKA, MOMA/AKOIIET0 Ha pacTBop (1)) u mpo-
mesuero yepe3 pactsop (/);
€ — k03 PUIMEHT CBETONONIONICHHS (BEJIMUMHA, TIOCTOSIHHAS JUIs JJAHHOTO OK-
pAaIIeHHOTO BEIICCTBA);
C — KOHIIEHTpaIs OKPAIIEHHOTO BEIIeCTBA B PACTBOPE;
[ — TONIMHA MOTIOIIAOIIETO CBET CJIOS PACTBOpA (JUTHHA ONTHYECKOTO ITYTH), CM.

[locne oOpaboTku 1 n0OaBIEHHs peareHTOB MO0kl MPUOOpeTaoT okpacky. UH-
TEHCHBHOCTH OKPACKH SIBIISIETCS] MEPOH KOHIIGHTPALMK aHAIM3UpyeMOro BeriecTsa. [Tpu
BBITIOJTHEHUU aHAIN3a BU3YalIbHO-KOJIOpPUMETpUIeCcKUM MetozioM (pH, xemne3o obiee,
(hTopua, HUTpAT, HUTPHUT, aMMOHHIA, CyMMa METAaJIJIOB) OIpe/IesieHHe TTPOBOAUTCS B KO-
JIOPAMETPHUYECKUX MTPOOUPKAX ¢ METKOH «5 M THOO0 B CKIIAHKAX ¢ MeTKoH «10 mMim».

Konopumerprueckue npoOUpKH MPEACTaBISIOT cO00I 00BIYHBIE, ITUPOKO UCIOJb-
3yeMble B JIAOOPaTOpUsX MPOOUPKU M3 OECIBETHOrO CTeksa AuameTpoM 11-15 Mm.
KosopumeTrpuueckue nmpoOUPKH MOI'YT UMETh HECKOJIBKO METOK («5 My, «10 M,
«20 mm»), TTOKa3BIBAIOIINX 00bEM (M, CIEIOBATEIBHO, BBICOTY), IO KOTOPOTO CIIEAyEeT
HAIOJIHUTh MPOOUPKY HPo0Oii, YT0ObI 00ECIICYUTh YIOOHbBIC U OJU3KHUE YCIOBUS BH-
3yaJIbHOTO KOJOpHMETpHpoBaHusa. Komopumerprudyeckue MpoOUPKH UMEIOT OJMHAKO-
ByIO (hOpMY M TMAMETp, T.K. OT ITUX BEJIMYHMH 3aBUCHUT BBICOTA CJIOSI OKPALIEHHOTO pa-
CTBOpa. AHAJOTUYHO MOIOUPAIOTCS M CKISTHKH IS KOJIOPUMETPUPOBaHUsI (OOBIYHO 3TO
CTEKJISIHHBIC «IIEHULUJUTMHOBBICY (DIIAKOHBI IUAMETPOM JI0 25 MM).
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[Ipu BU3yanbHOM KOJIOPUMETPUPOBAHUM PE3yJbTAT aHAN3a MOJYYArOT MyTeM
CpaBHEHHS OKPACKH MPOOBI € IIBETOBOM KOHTPOJILHON mIKaoi. [IpuBeieHHbIC Ha 1[Be-
TOBOW KOHTPOJIBHOM IIKaJie 00pa3iibl BOCIIPOU3BOIST IIBET U HHTEHCUBHOCTH OKpac-
KU OJIs1 3HAYCHUI KOHIICHTpAallM1 KOMIIOHCHTA B Hp06€, KOTOPBIC IMPUITMCAHBI K JTaH-
HOMY 00Opa3ity. KOHTpOJIbHBIC IIKaJIbI, IPUMEHSIEMbIC B KOMIUICKTaX MPOU3BOJCTBA
3A0 «Kpucmac+y, BBITIOTHEHBI B BOAO3AMUINCHHOM (JIJAMUHHPOBAHHOM) HCITOJI-
HEHUH.

BuzyansHOE KomopuMeTpupoBaHKe POOBI IPOBOIAT, PACIIO-
Jarasi KOJOPUMETPHUUYECKYIO CKIISIHKY WM MPOOUPKY Ha OernoM A
T10JIe KOHTPOJIBHOM IIIKAJIbI U, OCBEIasl CKISHKY PacCesHHbIM Oe-
JIBIM CBETOM JIOCTATOYHON MHTCHCHBHOCTH, HAOJONAIOT OKpac-
Ky pacTBopa cBepXy. OmpeneNsroT OmKaiiee mo oKpacke I1mosie
KOHTPOJIBHOM IIKAJIbl K COOTBETCTBYIOIIEE €My 3HAYCHHE KOHIICH-
Tpaluu KOMIIOHEHTA.

Pesynbrar aHanm3a npeicTaBIsSIOT B BUIIE:

« me/nn.

3HaYeHue KOHYyeHmpayuu no wkaie

B cnyyasix, korja okpacka pacTBOpa-mpoObl B KOJIOPUMETPUIECKON MpoOupKe
OKXKETCSl UMEIOIIEH MPOMEKYTOYHYI0 HHTEHCUBHOCTh MEX/Y KaKMMHU-THOO 00pas-
[[AMH HAa KOHTPOJILHOM IIIKaNe, pe3ybTaT aHaIN3a 3alKChIBAIOT B BH/IC:

«om 0o M.

Eciu okpacka pacTBopa-npoObl B KOJOPUMETPUUYCCKON MPOOMPKE OKAKETCS WH-
TEHCHWBHEE KpaifHero oOpaslia Ha IIKaje ¢ MaKCHUMaJIbHON KOHIIEHTPALHeH, pe3yapTar
aHaJM3a B 9TOM CIIydae 3aliChIBAIOT B BHJIE:

«bonee me/y.

3HAUeHUue MaAKCUMATbHOUL KOHyenmpayuu no wkaie

B cnyyasix, xorna aHamM3upyeMblid KOMITOHEHT HE TTOJ[BEPTacTCsl THIPOIU3Y MPH
pa30aBIICHNH PacTBOpPA, MOXKHO BBIIIOJHHUTE pa3zdaBlieHHE MPOOBI U 3aT€M — BU3Yallb-
HOE KOJIOPUMETPHUPOBAHUE YK€ Pa30aBICHHON MpoObl, UMEIOLIEH N3BECTHYIO CTEIICHb
pasbasnenust. [lociie MOBTOPHOTO KOJIOPUMETPUPOBAHKS HEOOXOIMMO BBECTH IOIPABKY
Ha pazdaBieHue npoobl. [t 3TOro pe3ynprar aHain3a YMHOXKAETCsI Ha TTONPAaBOYHbIH
KOO PHUIUEHT (paBEH CTENCHU pa30aBlieHHUs TPOOKI).

Cremyer UMeTh B BUJLY, YTO BO3HUKAIOIIME B MIPOIIECCE KOJIOPUMETPUIECKUX pe-
AKIUH OKPacKH OObIYHO MaJIOyCTONUMBBI, IO3TOMY IIPHU OIMCAHUHU HIPOLIEAYP aHAIU3a
CIIeyeT MPUICPKUBATHCS YKa3aHHOW U1l JAHHOTO OIPENENICHUs MPOIODKUTEIIBHO-
CTHU OIEpALUH.
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3.4.4. O BbINONHEHMM aHanNu3a ¢ (poTOKONOPUMETPUPOBAHMEM NPOO6

MeTo/pl BU3yalIbHOW KOJIOPUMETPHH, B OTIIMYHE OT THTPUMETPUYECKUX METOJIOB,
CIICIMAITUCTHI BCETIa OTHOCHIIM K CUTHAJIbHBIM METOJIaM, B JIyYIIIeM CiTydae — K MOJTy-
KOJIMYCCTBCHHBIM. OJIHaKO OKpalICHHbIC HpO6I)I, TMMOJIYYCHHBIC IIPX BBIIIOJIHCHUW aHa-
JIM30B, MOYKHO KOJIOPUMETPUPOBATH TAKKE C TOMOIIBIO (POTORIEKTPOKOIIOPHMETPOB —
Kak TIOJICBBIX, TaK W JIAOOPATOPHBIX. YHU(HUIIMPOBAHHBIC TEXHOJOTHH aHaimm3a 3A0
«Kprcmac+» ¢ IpUMEHEHHEM TOJIEBBIX JTA00OPATOPHIl U TECT-KOMIUICKTOB MO3BOJIIOT
MIPOBOJIMTH OTIPEICIICHHs C UCTIOIb30BAaHMEM BBITyCKaeMbIX B Poccuu u 3a pyOexom
MPOMBIIIICHHBIX (POTORIEKTPOKOJIOPHMETPOB (PHC. 5) U CIEKTPOPOTOMETPOB.

Puc. 5. ®0oT031eKTpOKONOPUMETPSI:
a — nabopaTopHbIi hoTomeTp Mapku KOK-3; 6 — yHMBepcanbHbIi (hOTOKONOPUMETP
mMapkn «3koTecT-2020»; 8 — yHMBepcarnbHbIi poTomeTp Mapku «3kenepT-003»;
2 — Habop-yknagka anis noneBoro oTokonopumMmeTpupoBaHust «QkotecT-2020—K».
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Beimmyckaemble 0TeueCTBEHHON NPOMBIIIIEHHOCTBIO COBPEMEHHBIE ITOPTATUBHBIE MO~
JieBble (POTOKOJIOPUMETPHI (PUC. 5 6, 6) SIBIAIOTCS. YHUBEPCAIBHBIMH, T.K. UIMEIOT aBTOHOM-
HOE [TUTaHue, NPUTOAHBI ISl PaOOTHI B MOJIEBBIX U JTA00PATOPHBIX YCIOBUSIX, HIMEIOT OpH-
THHAIBHOE MPOrPaMMHOE 00€CTIeYeHHE U TTO3BOJISIFOT BHIBOUTD JAHHBIC HA TIEPCOHAITBHBII
KOMIIBIOTEp. [1J151 BHITIOTHEHNMST aHAIM30B B AKCTICAUITMOHHBIX YCIOBISIX 3A0 «Kpucmac+
TIOCTABIIIET HAOOP-YKIAIKY IS (hOTOKOTIOpUMETprpoBaHms «IkotecT-2020-K» (puc. 5 2,
npunoxkerre 3). B Habope kpome (oTokomopumeTpa, pabOTAIOIIEro B PeXKUMe KOHIICHT-
paToMepa, UMEIOTCSI IPUHALICKHOCTH — CKIISIHKH JUISl XPaHEHHUS] ¥ TPAHCIIOPTUPOBKU
npoO, KIOBETHI, HAOOP CBETOIMOOB B LIMPOKOM AWAaria3oHe JUTMH BOJIH BUIUMOTO CBETa
coopuuk (horokonopumerpuueckux MBU. Ilpu aHanmzax npod B IKCIHEIUITUOHHBIX
YCIIOBUSIX TIOPTATUBHBIE KOJIOPUMETPBI YIOOHO UCIIONB30BaTh B KOMIUIEKTE C HOYTOYKOM.

[Ipu ncnonp3oBaHUK [Vl KOJOPUMETPUPOBAHUS 1IPOO (POTOKOIOPUMETPOB ONTH-
YECKYIO IFIOTHOCTh PACTBOPOB-TIPOO M3MEPSIIOT, KaK MIPABUIIO B KIOBETAaX C JUIMHOM OI1-
Ttrueckoro mytu 10 MM u3 komruiekra goTtokonopumerpa. [lpudopHoe kogopumerpu-
pOBaHME MO3BOJSET CYIIECTBEHHO MOBBICUTH TOYHOCTH aHAJIM3a, OJHAKO TpeOyeT
3HAYHUTENFHO OOJBIICH TIIATENILHOCTH B Pa0d0OTe W KBATHU(PUKAIHIH.

HeobxomuMbiM ATanioM (HOTOKOJIOPUMETPHIESCKOTO aHAIIN3a SIBISIETCS TIOCTPOSHUE
IpayMpOBOYHOM XapaKTEPUCTHKH, KOTOpas AOJDKHA ObITh BBIIIOJHEHA 3a01aroBpeMeH-
HO B COOTBETCTBUH C UcTionb3yemoir MBU. B 3aBrcuMocTH OT THIIA UCTIONB3YyeMOoro ¢o-
TOKOJIOPUMETPA, B pe3ynbrare (POTOKOIOPUMETPHUPOBAHUS MOJKET ONPEACISATHCS KOHLICH-
Tpauysl aHAIU3UPYEMOro BEIeCTBAa WM ONTHYECKask TWIOTHOCTH Mpod. KoHuenTpamus
AHAJIN3UPYEMOTO BEIIECTBA BHIBOAUTCS aBTOMAaTHUECKH Ha JUCIUICH (hOTOKOJIOpUMETpa
HETIOCPE/ICTBEHHO TIPH (DOTOKOJIOPUMETPUPOBAHUH TIPH YCIIOBHUH, YTO KOJIOPUMETP TIO-
CTaBJIIETCS 3alIPOIPAMMUPOBAHHBIM Ha aBTOMAaTHUECKUI pacueT 3HAYeHUI KOHIIEHTpa-
LU TIPYU aHAJIU3E, T.€. B HETO Y)K€ BBEIICHBI IIapaMETPhl IPaTyHpPOBOYHON XapaKTepHC-
THKH. B 3TOM cityuae npubop paboTaeT B peKUME KOHLICHTpaToMepa.

K mpubopam, cnocoGHbIM paboTark B pexXnMe KOHLIEHTpaTtomMepa, oTHocsATCs (o-
TokomopumeTp «IkotecT-2020», hotomerp «Ixcnept-003» U T.I. COOTBETCTBYIOIINE
TEXHUUYECKUE JITAHHbIE U OCOOCHHOCTH MPUMEHEHUS (OTOKOJIOPUMETPOB TIPUBOJISATCS
B JJOKyMEHTALIUH Ha HUX.

OnHako He Bce (POTOKOJIOPUMETPBI MOT'YT padoTaTh B PEKHUME KOHLIEHTPATOME-
pa. He moryT paborarh B TakoM pexuMe MpUOOpPbI YKa3aHHBIX MapoK, €CIH B IPO-
rpamMMy KOJIOpHMETpa HE BBEICHBI MapaMeTPhl IPaayHpPOBOYHON XapaKTEPUCTUKHU 110
MBU (ue mpousBeieHo MporpaMMHUpOBaHNE Ha aBTOMaTHUYECKUI pacyeT 3Ha4YeHHUI KOH-
HEeHTpalyy NpH ananuse). s Takux npruOopoB onpesiesieHue KOHIIEHTPAIUH KOMITO-
HEHTA [IPOBOIUTCA B PEXHMME MOAKIIOUEHHUS IPUOOpa K MEPCOHAIBHOMY KOMIIBIOTEPY
WJIU TIPY CYUTHIBAHUH K)KIOTO TOJIyYEHHOTO 3HAYECHHSI ONTUYECKOM IIIOTHOCTH. B nan-
HOM Clly4yae 3HaueHHE KOHIIEHTPALMH OINpenernseTcs mo rpaduueckoil rpaayrupoBoy-
HOW XapaKTEepPHCTHKE, IIOCTPOCHHON MoTpeduTeneM 3abIaroBpeMeHHO 110 allrOPUTMY,
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npuBeneHHOMY B MBU. AHanorn4so ciemyeT qeiicTBOBaTh OTPEOUTEITO TIPH HCIIONb-
30BaHUM PAOOTOCIIOCOOHBIX (DOTOKOIOPUMETPOB YCTAPEBIINX MOJEIEH.

[Tpu npoBeneHnn (HOTOKOIOPHUMETPUPOBAHUS TPOOBI B XOJIE aHAIN3a TIpelycMar-
pHUBaeTCs BBITIOJIHEHUE BCEX OMEPALlUil ¢ UCIOIb30BaHHEM KOMIUICKTYIONIUX U Peak-
THUBOB, UMEIOIINXCSI B COCTaBE COOTBETCTBYIOIIETO TECT-KOMIUIEKTa (YKa3aHbl B pas-
Jiere 6 TIpy OMUCAHUH TIPOIEAYP aHAJIN3a KaXI0T0 KOMITOHEHTA).

[onHblil nepedyeHb 000PYHOBaHMS, UCIIONB3YEMOTO IIPU (POTOKOIOPUMETPHUYECKOM
OIIpeICNICHUH, IIPUBEACH B COOTBETCTBYIOLIECH METOIMKE BHIIIOIHEHUsI U3MepeHuil. B 00-
HIEM cilydae KpoMe CPEeJCTB KOMIUIEKTAIMM M3 COCTaBa TeCT-KOMIUIEKTa IpH (pOoTOKOIO-
PUMETPHUYECKOM OMPEEICHUN UCIOB3YyeTCsl (POTOKOJIOPUMETP ¢ HAOOPOM KIOBET
(10 Mm), a TaroKe CIIeIyroIIee 000PYIOBaHKE IS IIOCTPOCHHS TPayHPOBOYHON XapaKTe-
PHUCTHKH (€CJIK ITPUOOP rpayHpyercs MOTPeOUTEIeM): HAOOP MEPHO#M MOCY bl — IHITCT-
ku TpagyuposanHbie (1-10 mur), konosr Mepabie (50 mr, 100 mi, 1000 M), cranmapt-
HBIM 00paser cocraBa IJisi COOTBETCTBYIOIIETO KOMIIOHEHTA, BOJA TUCTHILINPOBAHHASL.

[Ipu 5TOM M3MEPAIOT 3HAYECHHUS ONTHYECKON IIOTHOCTH PACTBOPOB, IIPUTOTABIIHU-
BacMBIX COIIACHO METOAMKE BBITIOJIHEHUS! M3MEPEHHUI KOHKPETHOTO ToKa3aresns. 3Ha-
YEeHUS] OCHOBHBIX MapaMeTPOB HEKOTOPBIX (oTokonopumMeTpuueckux MBU npusene-
HBbI B Ta0JI. 4 U B TEKCTE OMUCAHUS NPOLIETYP COOTBETCTBYIOLIEIO OIPEAEICHHS.

Tabnuya 4
CBefeHuA No napameTpam HeKkoTopbix doTokonopumetpudeckux MBU npu aHanuse
C npuMeHeHneM noptaTuBHbIX komnrekTtoB 3A0 «Kpucmac+»*

OnpegensieMbIn MBU Owana3oH U3MeHeHuH, OnuHa BOMHbI

KOMMOHEHT mr/n cBeToanoaa, HM
AnoMUHUR MBW-06-151-11 0,05-1,0 525
AMMOHMN MBW-04-148-10 0,2-4,0 430
MaopasuH MBW-11-158-10 0,05-0,8 430
XKenes3o obLiee MBW-01-190-09 0,05-2,0 502
Hutputbl MBW-07-149-11 0,02-0,6 525
MAB-A MBW-08-152-11 0,1-1,0 620
dopmanbaerng MBW-09-164-10 0,03-0,4 525
dTopuabl MBW-14-155-11 0,02-0,4 620
®ocdatsbl (No PO43') MBW 05-240-10 0,1-1,0 660
®eHonbl MBW-12-163-11 0,002-0,05 470
LiBeTHOCTb MBW-10-157-11 20-200 rpaa. uBeTHOCTMK 400

* NaHHble nNpuBedeHbl NPUMEHUTENBHO K )OTOKONOpUMETPY TUna «koTecT-2020%.
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[Ipumep rpagyupoBOYHOM XapaKTEPUCTHKHU, NOCTpOeHHOU st MBU koHLEHT-
paumii xese3a o0ILero B BOAE Ha OCHOBE TecT-KOMIUIeKTa «Keses3o obiieey, npuBeaeH
Ha puc. 6. JlanHoe n300pakeHne, BUJ KOTOPOTO XapaKTepeH U Uil APYTUX KOMIIOHEH-
TOB, TIOJIyYEHO B MHTepdeiice MporpaMMbl YIPaBICHHUS JaHHBIMU (POTOKOJIOPHMETpa
«9xotecT-2020» TpH €ro MOJKIIOYEHUH K IEPCOHAIIEHOMY KOMIIBIOTEPY B PEKUME KOH-
LIEHTpaTOMepa.

KoHueHTpauums xenesa obuero 0,05-2,0 mr/n
R?=0,99989; A =0,1447 x C - 0,001

MpumMmeyaHwue: R? — kBagpaT koadduLMeHTa Koppensauun Ans TeKyLUMX AaHHbIX rpa-
OYVpoBKKN, A — onTuyeckasi MNoTHOCTb pacTBopa, C — KOHUEHTpaums pac-
TBOpA

0,28
0,26
0,24
0,224
0,24
0,181
A 016
0,14
0,12
013---------
0,08
0,08
0,04
0,02

1 ' 2
C, mr/n
Puc. 6. MpagympoBoYHasi xapakTepucTuka,

nonyyeHHas ans MBW koHUeHTpauuii xenesa obLiero
Ha OcHoBe TecT-komnnekTa «XKeneso obLiee»

U3 puc. 6 BUIHO, YTO TPaAyHpPOBOYHAS XapAKTEPHUCTHKA MPAKTUUCCKU JIMHEHHA
B JIMalla30HE KOHIEHTparwid 0 2,0 MI/II ¥ TIOMYHHSCTCS U3BECTHOMY YPaBHEHHUIO THIIA
Y =ax + 6, IpHYEM CUCTEMAaTHUYECKasl COCTABIISIIONIAS 6 IOCTATOYHO MaJia.

Bo3MOXHOCTD BH3yanH3alnuu TPagyupOBOYHON XapaKTEPUCTHKH, 0OecIieunBac-
Masi ITPH U3MEPESHUSX KOHIICHTPAIU BEIICCTB B BOJIC IPUMEHEHHEM (hOTOKOJIOpUMETPa
«9Oxotect-2020» U IpyruX COBPEMEHHBIX NMPUOOPOB, MO3BOJSET BHISBIATH I'PyObIe
OIIMOKH ¥ SBIISIETCS yIOOHOM Il oriepaTopa.

40




3.4. Oco6eHHOCTU NPUMEHSAEMbIX METOA0B U BbIMONHAEMbIX onepauumn

3.4.5. O6 aHanu3e No4YBeHHbIX BbITSXeK

OHpeZ[eJ'IGHI/IC IoKa3arejied COCTOSHUS ITOYBEI NOCPCACTBOM aHaJIM3a MOYBCHHBIX
BBITSDKCK BKJIFOYACT, B 06IIIGM CJIydac, Tpu OCHOBHBLIX 3Tana:

1) oTOGop MOYBEHHBIX 00Pa3IOB U MOArOTOBKA MPOO MOYBBL;
2) IpUTOTOBJICHUE TIOYBEHHOM BBITSIKKH;

3) XUMHYECKHUH aHaJIN3 TTOYBEHHOM BBITSKKH C BBIPAKEHUEM Pe3ylbTaTa aHaJIn3a.

[loapoOHO TEXHOJOTUs aHAN3a OYBEHHBIX P00 YHU(HIMPOBAHHBIMUA METO/Ia-
MU TPUBECHA B CIICHUATM3UPOBAHHOM PYKOBOACTBE [7]. YUMTBIBAsL, YTO TEXHOJIOTHSI
aHaJM3a MOYBEHHBIX BBITSHKEK HE OTIIMYACTCSl OT TOTO K€ JUIS BOJBI, HIDKE MBI OCTa-
HOBUMCSI Ha 0COOCHHOCTSIX METOJIMKU pabOThl ¢ IOYBEHHBIMHU MPOOAMH, KOTOPHIE OT-
JMYAIOTCs] OT NPOLERYp IPH aHAIN3E BOIBIL.

Undopmanus 06 oTéope MOUBEHHBIX 00Pa3lOB U MOATOTOBKE MPOO MOUBEI, a
TaKXe O MPUTOTOBJICHUN TOYBEHHOHN BBITSHKKH B C)KAaTOM BUJE NPUBE/ICHA B TJIaBE 5
(m 5.4).

PaccmarpuBasi BeIpaxkeHHe pe3ylibTara aHalln3a TIOYBEHHOW BBITSDKKU, HEOOXOIHU-
MO UMeTh B BuAy cieaytomee. B coorBerctBun ¢ 'OCT 17.4.1.03-84, comepxanmne
3arpsI3HSIOLIET0 MOYBY XMMHUUECKOTO BEIIECTBA BBIPAKACTCSI €r0 MAaCCOBOM J0JIEH, KO-
TOpast OIpenessieTCsl KaK OTHOIICHHE MAacChl 3arpsi3HAIOLIETO MOYBY XUMHYECKOIO Be-
miecTBa K o01Iell Macce BO3ILYIIHO-CYX0i U (M) aOCOIIOTHO CYXOH MpOOBI MOYBHI.
[Ipu 3TOM TepMUH KoHYyeHmpayus, TPUMEHUMBIN I XapaKTEPUCTHKH KOINYECTBEH-
HOTO COJIEp)KaHHUsI XUMHUECKHX BEIIECTB B BOJIC, BO3IyXe U APYTHX CpeAax, K MOouBe
HE IIPUMEHSETCH.

ConeprkaHue B 10YBE KOMIIOHEHTA, KOTOPBIH MOXET OBITh OIPENIENICH ONUCHIBA-
eMbIMH YHU(HULIMPOBAHHBIME METOJAMH, BBIPAXKAIOT B BHJE MACCOBOH JIOJH, T.€. KO-
JMYECTBOM MHJUTUTPAMMOB BeIIEeCTBa B | KT MOYBHI (MM MI/KT, YTO PaBHO3HAYHO ITPHU-
MEHsIEMOMY 3a PyOeKOM KOJIMYECTBY YacTed Ha MHJUTHOH — ppm, parts per million).
BaxHo, 4TO 1MouYBa J0JKHA OBITH CYXOMH, YTOOBI OCTATOYHOE KOJIWYECTBO BIIATH HE MPH-
BEJIO K 3aHKCHUIO 3HAUCHUS COICPIKAHUS 1IEJIEBOT0 KOMITOHEHTA.

B Tex ciydasix, Korna onpenesnsioT COAEpKaHue NOHOB — KaTHOHOB WJIM aHHO-
HOB — PE3yJIbTaThl aHAIN3a BBIPAXKaIOT B Mr-Mojb/100 r moussl. Takoi cmoco® BbI-
paKkeHus pe3yJIbTaToB aHAIN3a O3BOJISET, HAIIPUMED, OLIEHUTH JIOJII0, KOTOPYIO COCTaB-
JSIET TOT WM MHOW KaTHOH OT CyMMbI OOMEHHBIX KaTHOHOB, IO3BOJISIET OLIEHUTH POJTh
OT/ICNbHBIX KATHOHOB M aHUOHOB B COCTAaBE JIETKOPACTBOPUMEIX COJICH B TIOUBaX M pac-
YETHBIM IIyT€M YCTaHOBUTb UX COCTaB.

Hamnpumep, npu aHanu3e BOAHBIX BBITSDKEK M3 HOYB OBLJIO YCTAHOBJIEHO, YTO CO-
JiepKaHue XJIOpUI-HOHOB B mouse paBHO 0,141%, a coneprxkanne Hatpus paBHo 0,092%.
Ecnu pesynbrarsl aHanm3a BeIpa3uTh B Mr-mMoiib/ 100 T OUBBI, TO CTaHET OYEBHIHBIM,
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— +
YTO, HECMOTPSI Ha Pa3Hble 3HAYECHUsSI IPOLIEHTHOTO conepkanus, konumuectsa C1™ u Na
B COCTaBE JIETKOPACTBOPUMBIX COJICH TTOYBBI SKBUBAJICHTHBI:

st CI0 0,141 %1000 : 35,5 = 4,00 Mr-mo75/100 T MOYBEI,
s Na* 0,0920x1000 : 22,99 = 4,00 mr-mons/100 T TOYBEL.

Crnemyer UMeTh B BHJLY, YTO TP XUMHIYECKOM aHAJIM3€ TIOYBEHHOHN BBITSDKKU pe-
3yIIBTaT OMpEEIeHUs MacCOBOI KOHIIEHTPAIMH B BBHITSDKKE BBIPAXKAETCS OOBIYHO B
MWDIATpaMMax aHaJIM3UPYeMOro KOMIOHeHTa B 1 11 BEITsDKKM (Mr/m). Jlns mepexona k
BBIPQXCHHUIO COZACPKAHUS JJAHHOTO KOMIIOHCHTA B TIOYBE B MACCOBOH JIOJIE CIIEAYET
MOJIYYCHHOE 3HAYCHHUE KOHIICHTPAIMK KOMIIOHEHTA B BBITSDKKE:

1) yMHOXHTh Ha KO()(UIIUSHT, YUUTHIBAIOIINN OTHOILICHHE MAacChl PacTBOpa K
Macce oOpasiia IMOUBbI MPH M3TOTOBJICHUN BBITSKKH, TTEPEBEAS] TEM CaMbIM 3HAUCHHE
B MAacCOBYIO JIOJIIO B €MHUIAX MI/KT CyXOi TOYBBHI;

2) ipu HEOOXOAMMOCTH Jlajiee TIePEBECTU PE3yIbTaT B MaCCOBBIC TIPOIICHTHI, TS
Yero yMHOXHTH TONyYeHHOE 3HaYeHHe B MI/KT Ha Koddduiment 10, momydus pe-
3yABTAT B MPOIIEHTaX Wid B rpamMax Ha 100 T mouBEL.

Ipumep. Pesynbrar ornpe/iesieHust KOHIIEHTPAIMK CY/Ib(aT-HOHA B BOJHOM BBITSHKKE, TTOJTY-
YEHHON B MacCoBOM cooTHoIeHnn 5:1 (Boma — cyxas 1mousa), coctasun C, = 25 mr/i. Co-
OTBETCTBYIOIIEE 3HAYEHUE COEPKAHHS CyTb(ar-noHa B Cyxoi mouse (C,,) COCTaBISET:
C, =25 x5=125 mr/kr, umu 25 x 5 x 10* = 0,0125%.

3.5. HeonpepeneHHoCTN
M MOrpewHoOCTU N3MepeHun

[Tpu u3mMepeHn KOHIICHTPAIMA XUMHUYECKOTO COSAMHEHHUS B BOJIC JIaXKe CaMBIMH
TOYHBIMH METOJIJAMU BCET/Ia OCTAETCSI HEKOTOPOE COMHEHHUE OTHOCHUTEIILHO JI0CTOBEPHO-
CTH pe3yJibTaTa, T.K. U3MEPEHHE — CIIOKHAS POIIEAYPa, COCTOSIIAs U3 00JIee MPOCTHIX
orieparyii, Kax/aast U3 KOTOPBIX BBIONHACTCS ONpENeIeHHBIMU CpeficTBaMu. B gacTHO-
CTH, JJISl TIOyYeHHs pe3ylibTaTa aHain3a WHOTAA HEOOXOIUMO BBHIITOIHHUTH HECKOIBKO
M3MEpeHNni 00BEMOB PAaCTBOPOB, HABECKH PEAKTHBA, MHTCHCUBHOCTH OKPACKH PacTBO-
pa u t.1. [TosTOMYy O] TEPMHHOM «PE3YyIBETaT U3MEPSHUSD TTOPA3YMEBACTCS Pe3)ibinam
onpeoenenus: co0epHcans KOMNOHEeHMA, WA pe3yibimam 6cell npoyeodypvl aHaiuza™.

* B aHaJINTHUYECKOH IPAKTHKE YacTO UCHOJB3YIOT TEPMUH «HAOIIONCHNUEY, TIOHUMAs 110 HUM €/U-
HHMYHOE OIIPEIICNICHHE, A PEe3y/IbTaTOM aHAJIN3a, MM PE3yJIbTATOM M3MEPEHHs, CUMTAIOT CpeaHee apudme-
THYECKOE HECKOJBKUX (He MEHee JBYX) OIpe/IeIeHHH, BEIOIHEHHbIX B OTHUX M TEX JK€ YCIOBHsX. AHa-
JIOTHYHBINA MOJXO0J PEKOMEHAYETCsI B ACHCTBYIONIEH HOPMAaTHBHOHM JOKYMEHTAIlMH W B HACTOSIIEM
pykoBozcTBe (cM. ganee 11.3.6).
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B To e Bpems ciieyeT uMeTh B BUJLY, YTO XapakTep U3MEPEHHUs] MOXKET UMETh (M 4acTo
MMEET) Ka)KAasl BBIIOJIHSIEMasi IPH aHAIN3€ BOAbI OIEpaLysl, IPU 3TOM BBIIOIHSIOLINHI
olepaLy U aHalu3 cyObeKT OyIeT I HaC onepamopoM.

Takxum oOpazom, pe3ynbraTy NPUCYILA HeonpeoeleHHOCMb, CTeTIeHb (WIN 3Have-
HHE) KOTOPOii, TeM HEe MEHee, MOTYT OBITh OIICHEHBI U 10 BEJIMYHMHE, U TI0 3HaKy. BbI-
HOJIHASL U3MEPEHHE TEM WM MHBIM METOIOM, OIEpaTop IOJDKEH UMETh, 110 MEHBIIEH
Mepe, NMPEACTABICHNE O TOM, YTO B 3HAYECHUU OXKHJIAEMOTO PE3yJbTara UMEETCsl HeKast
HeonpeaeneHHocTb. HeonpeaeneHHoCTs pesysbTara CBOAUTCS K MUHUMYMY HpPHU CO-
OJIFOZICHUM MTPUHIIMIIOB U MPAaBUJI €AMHCTBA U TOYHOCTH M3MEPEHHH.

B aHanutuueckoil mpakTHKe TOBOPAT O NOSPEUHOCHAX TIPU U3MEPEHUSX, TOHU-
Masl O] 3TUM BCE BO3MOXKHBIE HETOYHOCTH, KOTOPhIE MOT'YT ITOBJIMSITh HA TPaBHIIb-
HOCTb pe3yJibTaroB. [orpenHocTs n3MepeHust MOXXHO ONPENEIUTh KaK Pa3HOCTh MEKILY
OT/ZIEJIBHBIM PE3yJIbTaTOM M MCTUHHBIM 3HAauU€HHEM u3MepsieMoi BenuuuHbl*. [lorpem-
HOCTH (MHOTZIA WX K€ Ha3bIBAIOT OLIMOKAMH, YTO HE COBCEM NPaBUIIbHO) MOApa3aes-
10T Ha rpyOble, CUCTEMAaTHYECKHE U CITyYaiiHbIC.

I'py0ble, cucTeMaTnyeckue M cJy4aiinble MOTPEMIHOCTH. | pydvle nospeunocmu
(MX Ha3BIBAIOT TAKXKE MPOMAaXaMH) OOBIYHO BO3HHUKAIOT BCIIEACTBHE OIIMOOK oreparopa
WA HEMPaBIIILHOU pabO0Thl 000PYIOBaHHS — OIHMOOYHOM TIEPECTAaHOBKH UMD TTPH 3a-
NHCH JAHHBIX, OIIMOKU CUUTHIBAHMS MOKAa3aHUH BECOB WJIM IMIIETKH, OIMOOYHOTO HC-
MOJIb30BaHMsI HEHCIPABHOTO MJIM HETOIHOro o0OpyaoBaHuUs (Harmpumep, MpoOHpKH cO
CTepTO METKOM) U T.II. [ pyOble MOrpeHoCTH He Beeraa ObIBaloT OUYEBUAHBIME; OHH MO-
TYT AaKe MOBTOPSATHCS TPH AyONHUPYIOLIMX OMpENeNeHUsIX, T.K. OlepaTop, uMesl Xapak-
TEpPHBIN CTWIIL PabOThI, MOYKET CHOBA COBEPILUTH Ty ke OmHOKY. JIroboe 3HaunTenpHOe
PACXOXKAECHUE PE3YJIbTATOB HECKOJIBKMX M3MEPEHUN JaeT OCHOBAHHUE I0103pPEBATh IPy-
Oble TIOTPEIIHOCTH U MPOBEPUTH ACHCTBHS BBINOJIHSAIOILETO aHAIM3 WM MPaBUIBHOCTD
padoTsl ob6opynoBanus. Jlydmmii ciocod yOeauThCsl B OTCYTCTBUH IPYOBIX MOTPELIHOC-
Teli — MOBTOPHUTH OMPEACIICHNUE JPYTUM orepatopoM. [ pyObie morpemHocTy npu OLeH-
K€ BEJIMYMHBI CYMMapHOH MOTPELTHOCTH Pe3yiibTaTa U3MEPEHMs] HE YUUTHIBAIOTCS, T.K.
COOTBETCTBYIOIINE PE3YJBTaThl U3MEPEHUI 0TOPACHIBAIOT (OTOPAaKOBBIBAIOT).

Ecnu rpyOble MOrpeIHOCTH 1eJIal0T U3MEPEHUE HEI0OCTOBEPHBIM, TO CUCTEMATHU-
YECKHE U CIydailHble MOTPEIIHOCTH CHIKAIOT JOCTOBEPHOCTD M3MEPEHMS.

Cucmemamuueckue nocpewHoCmu MOTYT ObITh YaCTUYHO, B OOJIbIICH MIIN MEHb-
HIeH cTereH:, KOMIIEHCUPOBAHBI ITyTeM BBEICHUS MOMPABOK B PE3YJIbTAThl H3MEPEHUH.
Hanpumep, eciu penenue 9,0 M npu rpaJyHMpoBKe THUIIETKH COOTBETCTBYET (haKTH-
yeckoMy 00beMy 9,1 MJI, TO 3TO MOXKET OBITh YYTEHO BBEJACHHEM COOTBETCTBYIOIICH

* TepMUH «UCTHHHOE 3HA4YCHHE» OTPAKaeT MACaTH3MPOBAHHOE MOHATHE, T.K. KOHIICHTPAIUs
XMMHUYECKOTO BEIIECTBA B PACTBOPE MPHHIMITHAIBHO UMEET PeanbHOe KOHETHOE 3HAUCHNE, OJTHAKO M3-
MEPSATHCS ATO 3HAUEHHE MOXKET C MOMOIIBI0 KOHKPETHBIX METOAMK, Kak[as U3 KOTOPHIX MMEET CBOU
MOTPEITHOCTH.
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nomnpasku (+0,1 ). CuctemMarnyeckue NOrpelHOCTH MPUHATO CyMMHPOBATh, IPH-
YeM CyMMHPOBAHHUIO TOJIEKAT YaCTHbIE CUCTEMAaTHUECKUE MOTPEIIHOCTU (OTKJIOHE-
HHSL), B3SIThIE C OHUM H TEM K€ 3HAKOM.

Cnyuatinvle nozpewHocmy IMEIOT 00JIee CII0KHOE TIPOUCXOXKIICHUE U MOTYT UIMETh
B KaXIOM OIPENEICHNN Pa3JINYHble 3HAYCHHS 10 BEJIMYMHE U IO 3HAKy, T.€. MO Xa-
paKTepy OTKIOHEHMs OT UCTUHHOTO 3HaueHUs.. OHU MOSBIAIOTCS OOBIYHO BCIICICTBHE
HETIPEJCKa3yeMbIX SIBICHUH, KOTOPbIE MOTYT U HE BO3HUKHYTh NP IOBTOPHBIX M3Me-
penusix. CiyyaifHple TOTPEITHOCTH HEJb3s KOMIICHCHPOBATh MOCPEICTBOM BBEICHUS
MOTMPABOK, HO MX MOXKHO YMEHBIIHUThH MyTEM YBEIWYEHHs yKcia onpeneneHui. [Ipu-
MEpPOM TaKUX MOTPEIIHOCTEH MOTYT OBITh MOTPEIIHOCTH NPH CUYUTHIBAHWH OIEpaTo-
POM TOKa3aHUI ¢ MEPHON MOCY/bI, IPU HEMPABUIHLHOM y4YeTe BHEUTHHX BIIHSIOIINX
yCIIOBUH (B HEPBYIO Ouepelb TeMIIEPaTyphl); MOKET UMETh MECTO HEOANHAKOBOE 3ar-
ps3HeHHe MpoOsI pu oTO0pe u T.11. CirydaifHble IOTPENTHOCTA UMEIOT MECTO TIPH pa-
0oTe mMo0oro oneparopa, OIHAKO OHW MOTYT JOCTHraTh 3HAYUTEIbHBIX BEJIMYHH HPU
HEaKKypaTHOH paboTe — HMCIOIb30BAHMH HE BIIOJIHE YMCTOM MOCY/bl, HEAOCTATOUHO
MIOJTHOM KOJIMYECTBEHHOM TepeHoce MpoObl B Apyroit cocyn u T.1m. CiyvaiiHble orper-
HocTH (0003HA4YarOTCsE OYKBOM Ipedeckoro andaBuTa € — 91CULOH) PACCUNTHIBAIOTCS
METOJaMU MaTeMaTH4eCKON CTaTUCTHKU U SIBJIIFOTCS (DYHKIMEH OT 4Yuciia omperelie-
HUH, BUJIA pacpesesieHs Pe3yJIbTaToOB OINPEACICHUH, TOBEPUTEIbHON BEPOSTHOCTH
HaXOXKACHUS pe3ysibTaTa U3MEPeHHs U Ip.

AOCOJIIOTHBIE H OTHOCHTEJIbHBIE MOrPelHOCTH. OTKIIOHEHUE MOJIy4YE€HHOTO pe-
3yJbTara OT UCTUHHOTO MOKHO BBIPAa3HTh B aOCOJIOTHBIX M OTHOCHTENIBHBIX CAMHU-
1ax. COOTBETCTBEHHO Pa3IMYalOT a0COMIOTHYIO M OTHOCHTEIILHYIO MOTPEITHOCTb.

Abcontomnoii Ha3bIBaeTCs MOTPELIHOCTD, U3MEPsieMasi B €AMHULAX ONpeessieMon
BEJIMYMHBI U PACCUMTHIBAEMas KaK Pa3HOCTb MEKAY NCTHUHHBIM 3HAUYCHUEM U IOJTy4CH-
HBIM B JAHHOM OIIPEICICHUH.

OmnocumensHoli Ha3bIBAETCs MOTPEIIHOCTb, U3MEPSEMasi B OTHOCUTENBHBIX €H-
HHL@x (T.e. B %), U pacCuMThIBaeMasi KaKk OTHOILICHHE aOCOMFOTHOM MOTPEITHOCTH K pe-
3yJbTaTy aHajn3a — YCJIOBHO MCTMHHOMY COJEp)KaHMIO KomroHeHTa. Ilpu 3Tom B Ka-
YEeCTBE MCTUHHOIO 3HAYEHHs MOXKHO IPUHUMATh YCPEIHEHHBINH PEe3yNIbTaT HECKOIBKUX
omnpenenennid. Harpumep, B Tpex MocnenoBaTeNbHbIX ONPEIETICHUAX CONEPIKaHusl XJI0-
pHI-aHUOHA B BOAE apTE3MAaHCKON CKBaYKMHBI ITOYYeHBI pe3ynbTarsl: 235 mr/m, 410 mr/n
u 220 mr/n. BTopoii pe3ysbTar, 3HAUUTEILHO OTKJIOHSIOIIUIACS OT JIBYX JIPYTHX, B pac-
YyeTax He YYUTHIBaeM, T.K. OH, CKOpEe BCEro, SIBISICTCSl poMaxoM (TpyOoii morpemmHoc-
TBIO) oreparopa. PaccunTbiBasi 1O IByM OCTaBIIMMCS Pe3yJibTaraM cpeHee apupmMeTH-
YECKOEe MACCOBOM KOHLIEHTPALMK XJIOPUJI-AHUOHA, CUMTAEM €0 Pe3ysIbTaToOM aHaIn3a:

2354220 _ 5005 =208 M/
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3.6. TouHoCTb aHanu3a u pakTopbl, ee onpegensoLwme

AOCOITIOTHAS TIOTPEITHOCTD MEPBOTO U3 PE3yNbTaTOR:
235 - 228 =7 mr/n.

OTHOCHUTENbHAS TOTPEIIHOCTD JUIsl IEPBOTO pe3yibTara:

7%x100

=3,07=3%
228

Craenyer OTMETHTB, UYTO MPHU KOJMUYECTBEHHOHW OIICHKE MOTPEHIHOCTEH Crenua-
JUCTHI TIOJB3YIOTCS PA3TMYHBIMUA WX XapaKTEPUCTHKAMHM, OMHMCHIBAEMBIMH METOJ1a-
MU MaTeMaTHYECKON CTaTHCTUKHU. TaKkue XapakTepHUCTUKH HEOOXOIMMBI JUIS OIICHKH
3HAYEHUM CIy4alHBIX U CUCTEMAaTH4YE€CKHX COCTABJIAIOLIMX IOTPELIHOCTH, KOTOPBIE,
B CBOIO OY€pE.lb, MPUMEHSIOTCS MPH KOHTPOJIE CXOAUMOCTH M BOCIPOU3BOJUMOCTH
pe3ynbraroB u3mepenuit (cm., Hanpumep, [OCT P 51232-98). [1pu ucnons3oBanuu
MOJIEBBIX METOJOB aHaJIM3a, B CIyd4asX, KOrJa HET HeOOXOIUMOCTH B COOJIOICHUH
YEeTKOTO ajNropuTMa o0pabOTKH Pe3ysIbTaToB | JUIst OOJBIICH CKOPOCTH B padoTe, Or-
PaHUYHMBAIOTCS YIPOLICHHBIM BHYTPEHHHUM (T.€. BHIMOIHSIEMBIM CAMHUM OIEPaTOPOM)
KOHTPOJIEM TOYHOCTH PEe3yJIbTaToB, IPaBUiia KOTOPOro omnucaHel B 1. 3.7. Bmecre ¢
TeM, IIpU NPOBEICHUHN aHAJIN30B MO aTrTecToBaHHBIM MBU, cnexyer pykoBOACTBO-
BaTbCsl MOPSIIKOM 00pabOTKU Pe3yJbTaTOB U KOHTPOJISI TOYHOCTH, ONIMCAHHBIM B KOH-
KpETHOW METOJHKE.

3.6. ToyHoCTb aHanu3a u akTopbl,
ee onpepensirowme

TodHOCTH BBITIOJHEHHST aHAJIN3a, B OOILEM CITydae, ONpeAeisIeTCs:

1) TouHOCTBIO 0TOOPA TIPOOKI, & TAKKE H3MEPEHHsT 00bEMOB TUTPOBAHHBIX U JIPY-
THX PAacTBOPOB;

2) Ka4eCTBOM PacTBOPOB, KOTOPOE MOXKET YXY/IIUTHCS MPH UX 3arpsi3HEHUH, Xpa-
HEHHU B HETEPMETHUYHO 3aKPBITHIX CKISHKAX, B TEIJIOM MECTE WJIM Ha CBETY, a TaKKe
MIPYU XPaHEHUH PACTBOPOB CIIHIIKOM IMPOIOIKUTEIIEHOE BPeMsi (CBBIIIE rapaHTHHHOTO
cpoka). OHOM U3 PacIpOCTPAHCHHBIX OIIMOOK SIBJSICTCS MCIOJIB30BAHUE TIPU JIO3U-
POBKE pacTBOPOB I'PSI3HBIX MHUIIETOK, T.€. TAKUX, KOTOPBIC Y)KE 3aIOJHSIMCh PAHEe JIPY-
TMMH pacTBOPaMU;

3) MOJHOTOM ydYeTa MEMarNUX MPUMECeH, KOTOPbIE MOTYT MPHUCYTCTBOBATH B
AHATIM3UPYEMOH BOJIC;

4) MOTPENTHOCTIMY TIPU CHATHUU MOKa3aHUN IPH KOJIOPUMETPUPOBAHUU U JIP.
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3. HA YTO CNEAYET OBPATUTb BHUMAHUE NPU PABOTE...

TouHOCTh aHaNM3a, BBHIIOJIHIEMOTO C MPUMEHEHUEM YHU(HLIMPOBAHHBIX THTPH-
METPHUUECKUX METOIMK, CONMOCTABUMA C TOUYHOCTBIO JIAOOPATOPHBIX METOIMK BBIMOJI-
HEHHSI U3MEPEHUI (OTHOCUTEIIbHAS TIOTPEIIHOCTE 110 £30%).

TouHOCTh aHaNM3a, BHIMOIHIEMOIO C MPUMEHEHHEM KOJIIOPHUMETPUYECKUX METO-
JIMK, 3aBUCHT OT CIIOCO0a PErUCTPAlliK HHTEHCHBHOCTH OKPACKU MPOOBI: TIPU UCIIONb-
30BaHUM LIBETHOI KOHTPOJIBHOMN LIKAJIbI, T.€. IPU BU3YaJIbHO-KOJIOPUMETPHUYECKOM OIl-
peleeHnH, aHaJIn3 MOJIYKOJIMYECTBEHHBIN (OTHOCUTEIbHAS MOTrpemHOCTh £70% 1
Oosee); mpu POTOKOIOPUMETPUPOBAHUU MTPOOBI C MPUMEHEHHEM (DOTOKOIIOPUMETPa
tuna «3JkorecT-2020» WM aHAJIOTMYHOrO, aHAJIN3 KOJMUYECTBEHHBIH (OTHOCHUTENIbHAS
norpemHocTh 10 £30%). [TonpoOHee O BBIOTHEHWH aHaIH3a ¢ (OTOKOJIOPUMETPH-
poBaHueM 1pod cm. B 1. 3.4.4.

JlaHHBIE 0 HOPMHUPOBAHHBIX [I0KA3ATENIAX TOYHOCTH IIPU BBIIIOJIHEHUN U3MEPEHUI
M0 KaKOMY-JTHOO KOMIIOHEHTY TIPUBE/IEHBI B TEKCTE COOTBETCTBYIoMIe MBU.

Br1 Beerna MmokeTe MPOKOHTPOIMPOBATH TOUHOCTH BBITIOJIHEHHOTO aHAN3a, IPo-
TECTHPOBAB CIELUAIBHO MPUTOTOBICHHBIE KOHTPOJIbHBIC PACTBOPHI IIPU KOHIICHTPA-
[USX, PABHBIX 3HAYCHHSIM, TPUBEJCHHBIM I 00Pa3IOB Ha KOHTPOJBHOU IIKaJe,
00 3a/laBaeMbIX MPOU3BOJIBHO B Mpejesax Auana3oHa niMmepeHuil. KontposabHbie
pacTBOPBI MOTYT OBITH IMPUTOTOBJICHBI 10 METOAMKE, TpuBeAcHHON B MBU nmmbo B
pykoBozcTBe [6] (0OBIYHO MX MPHUTOTABIMBAIOT 3a0J1aroBpeMEHHO B JIAOOPAaTOPHBIX
YCIIOBHSIX).

Ocoboe BHUMAaHHUE CIeyeT YAEIITh YHCTOTE MEPHOI MOCYIbI, MPOOUPOK, CKIISI-
HOK M JPYTUX CPEACTB, UCIOJIb3yeMbIX NpHU aHanuse. [lepes moneBsIMU aHATU3aMH
(umu B UX TIpoliecce, ecly TOro TpedyeT mporpamma padoT) UCTIONB3YEMYIO ITOCYILy
HEOOXOIMMO TIIATEIBHO IPOMBITH TOPSYUM MBUIBHBIM PAaCTBOPOM, MHOTOKPATHO IIPO-
MOJIOCKAaTh AUCTUIMPOBAHHON MM YHCTOM BOIOW (JKENIaTeNbHO MPOKUIIATUTD B BOZE)
M BBICYIINTh. J{JIs1 OJHMX M TeX e aHaJM30B JIydlle HCIIOJIb30BaTh OAHY U Ty XKe
nocyay. XOpoHHi pe3ysbTaT MpH MBIThE MOCYIbl JaeT 00pabdoTKa XpOMOBOW cMe-
ChIO, OJIHAKO €€ HEeJIb3sl PEKOMEHJIOBATh JJIS MOJICBBIX YCJIOBUH, T.K. IIPU TakoH 00-
paboTke, Tak ke Kak U Mmpu oOopaboTKe pacTBOPOM CTHPAIBHOTO MOPOIIKa, He0OX0-
JUMO 0C000 TLIATE]bHOE MHOTOKPAaTHOE OIOJIACKMBAHHUE IOCYIbl ¢ OOJIBIIMM
KOJIM4YeCTBOM BObl. Kpome Toro, mpu aHaimm3e METaljIoB XPOMOBYIO CMECh Ul 00-
pabOTKM MOCYIBI HE HCIIONB3YIOT.

B nmpornecce xpaHneHus: THTPOBaHHBIX PACTBOPOB (OCOOCHHO NPH XPAHEHHUH CKIISI-
HOK C PacTBOpaMH Ha CBETY, B HEr€pPMETUYHOM BHUJE, NPH IMOBBIIICHHON TeMIepary-
pe) MOXKET U3MEHUThCS (YMEHBIIUTHCA) X KOHIeHTpatus. [lo 3Toit npuuune, B oco-
OCHHOCTH NPU TOYHBIX U3MEPEHUSIX, PEKOMEHAYETCS MEPUOIUUECKU NPOBEPATH
(aKTUYECKYIO0 BEJIMYMHY KOHLEHTPALMH TUTPOBAHHBIX PacTBOPOB, IJISl YErO IPOBO-
JUTh UX KOHTPOJIBHOE TUTPOBAHKE 110 METOAMKAM, HA KOTOPbIEC JaHbl CCHUIKH MIPU OIH-
CaHHUHU COOTBETCTBYIOIINX aHAJIH30B.
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[Tpn ananuse comepkaHusi KOMIIOHEHTOB B BOJIE UM TTOYBCHHBIX BBITSIKKAX B
IIOJIEBBIX YCIIOBHSX BBHIMOJHSIOT HE MEHEE ABYX MapallebHBIX ONpPEIeIICHUMN.
Hapannenvnvimu onpefielIeHUSIMA MOXKHO CUMTATh TaKHeE, KOTOPBIC BBITOJIHSIOTCS
OJTHOBPEMEHHO JIN0O MMOCJIeI0BATEIBHO MPU UACHTHYHBIX YCIOBHUAX (IIPH TEX KE pe-
aKTUBaX, PacTBOpax, MOCyje, U3 OJHOW M TOH ke mpoObl U T.1.). [To pe3ynbraTtam
OTIpeIeNICHUH TP KOJIMYECTBEHHOM aHaJH3€e (THTPOBAHUH, IIPHOOPHOM KOJIOPHMET-
PUPOBAHMH) PACCUUTHIBAIOT CXOIUMOCTD OmpeeieHuil (4) B mMpoleHTax:

_2x(R-p)
R+P,

A x100,

e P, u P, — Oonbumii 1 MEHBIIMA PE3YJIBTATBl COOTBETCTBEHHO M3 JIBYX Tapaj-
JIENIBHBIX ONpEAETICHNI KOHIIEHTPALUil KOMIIOHEHTOB.

st GONBIIMHCTBA MAKPOKOMNOHEHMOE, T.€. TAKUX KOMIIOHEHTOB, COJECpKaHUE
KOTOPBIX B Bojie TipeBbImaeT 10 Mr/i, pekoMeHyeTcs 3HaueHne cxoqumocti 10 10%;
¢ conepxanueM ot 10 g0 1 mr/nm — 10-15%; ot 1 g0 0,01 — 15-25%; menee 0,01 —
30%. B npoTuBHOM Cilyyae aHaJIN3 OBTOPSETCA.

OrmpenierieHne MOKHO CUUTATh KOJIMYECTBEHHBIM, €CIIH CXOMMOCTh COCTABIISIET OT
10 no 30% (I'OCT 24902), u MOIyKOJIMYSCTBCHHBIM TP 3HAUYCHHUSX CXOIUMOCTH Ha
ypoBHe 40-50% u Gonee. [Ipn BU3yasbHO-KOIOPHUMETPHUYECKOM OIpEJIeNICHUH aHAIIH3
MOJKET CUUTATHCS BHIIOTHEHHBIM YIOBJICTBOPUTENIHLHO, €CITM HE BO3HMKAET COMHEHHH B
OTHECEHUH PE3YJIETaTOB 000HX OINPEIETICHUI K OTHOMY U TOMY e 00pa3Iy KOHTPOJIBHOM
IIKAJTBI JTHOO €€ AUAaTa3oHy.

PesynbraToM aHanmm3a C4uTalOT CpeHee apupMETHUECKOe U3 IBYX IapalIeIbHBIX
OTpeNeICHNH, UMEIOIINX YIOBICTBOPUTEIBHYIO CXOAUMOCTh. TakuM 00pa3oMm, IUIs
MIOJTYYCHHUS pe3yabTara aHalu3a BCEra CleIyeT BBIIONHATh HECKOJIBKO ONpEeTICHUIH:
BBITIOJIHUB TIEPBBIC J[BA U TOIYYHB HEYJIOBJIETBOPHTEIHHYIO CXOMMOCTD, BBIOIHUTH
TPEThE OMpEJICIICHHE; Ialiee, ONpe/IeIiB, KaKOW MX MOTYyUYSHHBIX PE3yJIbTaToB SBISICT-
Cst OIIMOOYHBIM, MO OCTABIIMMCS JIBYM PacCUHTaTh CpeaHee apru(hMEeTHIeCKoe KaK pe-
3yNbTaT aHaJH3a.

[Ipu KonrYecTBEHHOM aHaIM3€ BOJbBI, IPU HATUYUHU TPEX U OoJiee Pe3ysbTaToB
OTpeneNeHnH, MOKET ObITh PACCYUTAHO CPEIHEKBaIpaTHYHOE OTKIOHCHHE, Xa-
pakTepusyloliee cymMmapHyo norpemHocts Metoauku uaMmepenuit (I'OCT 24902,
I'OCT P51232).
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3.7. Cucrtema KOHTpons
M AOKYMEHTUPOBaHUA pe3yribTaTtoB

I[J'ISI YCIICHIHOT'O BBIMMOJHCHUA aHAJIM30B BOJBI IMOJIEBBIMU MCTOAaMH HEOOCTa-
TOYHO YBEPEHHOT'O BIIAJICHUS] 000PYIOBAaHUEM M KEIaHUS TOJTYYUTh pe3yabTarhl. s
3TOT0 HEOOXOAWM IIEJbIH KOMIUICKC Mep, MPU3HAHHBIX Ha MEXIYHAPOIHOM YPOBHE
Y TIOTyYMBIINX HAa3BaHHUE «XOpOIas mpakTuka» (good practice). DTOT KOMIUIEKC Mep
OTIMCAH HUXKE.

CucreMa KOHTPOJISI NPABWILHOCTH M TOYHOCTH Pe3yJbTaToB. TepMuH npa-
BUTLHOCHb PE3VIbIMAMO8 XapakTepu3yeT, B OCHOBHOM, KOPPEKTHOCTh MCIOIb3yEMBIX
METOZOB OIIPCACIICHNUA WU KOHTPOJIb IMPaBUJILHOCTU H3MepeHHI71, IMMOJIHOTY y4€Ta BJIUA-
IOIINX (DAKTOPOB U T.II., B TO BPEMs KaK MOYHOCHb Pe3Vibmamos — 3T0 aKKypaTHOCTb
BBITIOJTHEHHUS ONIepaliii 1 KOPPEKTHOE COOMIONECHNE TEXHOJIOTHH padoThl. KoHTposb
TOYHOCTH U3MEPEHUH 4acTo yIoOHee IPOBOAUTD B T1a00PaTOpHBIX ycinoBusx. [1pu moa-
TOTOBKE K TIOJICBBIM aHAIN3aM HEOOXOIMMO YOeAUTHCS B pab0OTOCIOCOOHOCTH BCEX KOM-
IMOHCHTOB PCUCIITYPbI U B MPAaBUJIBHOCTH IOJYYaCMbIX PE3YJILTATOB; TO KE Pa3syMHO
CICiaTh W IO BO3BPAIICHUHN U3 ITOJICBLIX YCJIOBPlﬁ, T.K. 32 BpEM: IIOJICBBIX pa60T MOT-
7Y TIPOU30UTH W3MEHEHHS, OBIHUSABIINE Ha PabOTOCIOCOOHOCTh METO/A.

IoaroroBienHocTh oneparopa. OneparTop J0DKEH BIAIETh IPHEMaMH PadOTHI,
YMETh KOHTPOJIMPOBATh TOYHOCTb M aKKypaTHOCTb CBOMX NEWCTBHH. DTO KayecTBO, B
CBOIO Ouepe/b, 00yCIOBICHO HAIMYMEM ONPEAEIICHHOTO OMbITa paboThl (eciaH pedub
ueT 0 NpoeCcCHOHaIbHON AEATeIbHOCTH — COOTBETCTBYIOIMM 00pa30BaHHEM, MO~
TBEPXKJICHHBIM JUIIOMAMHU M CepTU(PHUKATAMH) U MOXKET OBITh OICHEHO NP BBIOJ-
HEHUM KOHTPOJIBHBIX W3MEPEHHH, BBIIBICHUH CIIy4alHBIX, CHCTEMAaTHIECKUX U TpPy-
OBIX TOoTpentHocTeil B paboTe maHHOTO omeparopa. CieayeT OTMETHTh, YTO KaXKIast
orepanys Npu aHaIu3e UMEEeT CBOM CHCTEMAaTHUECKHE U CIy4alHbIC MOTPEIIHOCTH U
BBITIOJIHSIOMIMHI aHAJIM3 JIOJDKEH, M0 MEHbLIEH Mepe, MIMETh O HUX NPEICTaBICHHE.

Benenue 10KyMeHTALUMHU N0 AHAJIM3aM M MOATOTOBKEe K HUM. DTO MMeeT 00JIb-
o€ 3HAYCHHUC I IMOJYUYCHUSA CUCTEMATUUCCKUX IMPABUJIBHBIX PE3YJILTAaTOB. HOZI 0-
KyMEHTAIlUeH MBI IIOHUMAaeM, MPEeXIe Bcero, paboune terpanu (KypHAJIbI) W IMPOTO-
KOJIBI HAOMIOIEHUH (M3MEpPEHHIA).

Pabouue mempaou npenHazHadeHsl Uil GUKCUPOBAHUS TEKYIIMX JICHCTBHUN Orte-
paropa, a Takxe 0OCTOSATEIILCTB U YCIIOBHH MX BBINOJIHEHHs. Pabouast TeTpaab JOIK-
Ha MMOMOYb YTOUHUTH WJIM IIPOBCPUTH NNPABUJIIBHOCTH BCEX BBIIIOJIHCHHBIX I[CﬁCTBI/Iﬁ —_—
IMPUTOTOBJICHUA PACTBOPOB, B3ATUSA HABCCOK, BBINMOJIHCHHBIX pacu€TOB U T.II. HpaKTI/I-
Ka TTOKa3bIBAaeT, YTO MHOTHE YacTO HEJOOIECHUBAIOT HEOOXOJUMOCTh CKPYITYJIE3HOTO
(ukcupoBaHus B pabouel TeTpaau ACHCTBHI onepaTopa-aHAIUTHKA. ITO MOKET MpH-
BOJIUTB, C OJHOW CTOPOHBI, K TOTepe MHPOPMALMKA ¥ HEBO3MOXKHOCTH BBIICHHTH HC-
TOYHUKH TOTPEIIHOCTEH MM OMMOOK, U C APYTOM CTOPOHBI, 3aTPYAHSIET Ompejere-
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HHUE 3aKOHOMEpHOCTe! B pabore M 00oO0IIeHue ombita paboTel. Pabouast Terpaab Be-
JIETCS B IPOM3BOIILHO (popMe.

Ilpomoxkon nabnodenuti (M3MEPEHHIA, UCCIICIOBAHUN U T.I1.) SIBISETCS BaXKHBIM
JOKYMEHTOM, KyZa 3aHOCSITCSl YCIIOBHUsI 0TOOpa NMPOoO W BHIMOIHEHHS aHAIN3a, PE3yilb-
TaThl aHAJN34, & TAKXKE JIOTIOTHUTEIILHbIC CBEJICHHUS, KOTOPbIE MOTYT OBITh YYTEHBI TIPH
00001IeHNH pe3ynpTaToB. [IpuMepHas hopMa IMPOTOKOIIA UCCIIEAOBAHUS KadeCTBA BOIBI
MpUBENicHa B MPWIOKEHNWH 1. B MpoTOKoIe kenarebHO OTPa3uTh Pe3yJbTaThl UCCIIe-
JIOBAHUS Ka4eCTBA BOJbI HECKOJILKAMH METOJAMH B COMOCTaBUMOM Buje. Hamprmep,
BOZIOPOJIHBII MokazaTenb (pH) Bombl MOXKeET OBITH ONpeeNeH C UCIOIb30BaHNEM TeCT-
KOMIUIEKTA BU3YaJIbHO-KOJIOPUMETPHUECKUM METOIOM H/uiu Tipudopom (pH-meTpom);
OpTaHOJIENTHYECKHE TIOKa3aTelIM MOTYT OBITh OIpEACICHbI Pa3HBIMU OleparopaMu U
T.J1. [IpOTOKONI MOKET UMETh NPUIIOKEHUS — (OTOrpaduu, PUCYHKHU, CXEMBbI, TaOIH-
el ¥ Jip. [Ipy HEOOXOMMOCTH MPOTOKOJI MOKET OBITh TOMIMCAH WM 3aBEPEH PYyKO-
BOIMTEIIEM MOJIEBON SKCHEIULUH JHOO JIUIIOM, HENOCPEACTBEHHO BBINOIHSIBILIUM HC-
cienoBaHus. B mpoTokonax HaOMrONEHWH ciemyeT o0s3aTelbHO YKa3bIBaTh JIAThl H
ycIioBHsL 0TOOpa U KOHCEpBAILUK TPo0.
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4. MEPbl BE3OIMNMACHOCTU MNPW BbINONHEHNX AHANTN30B

4. MEPbl BE3OINACHOCTU
NP1 BbINOJIHEHUUN AHATTN30B

4.1. PakTOpbl ONACHOCTU

CoOmonenre u yueT TpeOoBaHHH 0€30MacHOCTH MpPU aHaJIM3axX MPH OYEBHIHOM
IMPOCTOTE COOTBCTCTBYIOIINUX MEP, MOXKET IIOKAa3aThbCA, Ha HepBI)II\/'I B3I, U3JIUIITHUM
1 HCITIPUATHBIM JICJIOM. OJIHaKO €CJIn NpeArojaracTcsa pa60TaTB C XUMHYCCKUMHU BEC-
IIECTBAMH, CTEKIISTHHOM TTOCYION U IPHOOpaMH, CIIeTyeT IMPEACTaBIATh OCHOBHBIC (haK-
TOpBI ormacHOCTH. K HUM oTHOCATCS:

— TIOMaIaHKe Jaieko He Oe3BPEeIHBIX XUMUYCCKHX BEHIECTB (BOSMOKHO, CIKHX,
TOKCHYHBIX HJIM BOOOIIIE HE3HAKOMBIX) U PACTBOPOB Ha KOYKHBIE TOKPOBBI, CIIH-
3UCTHIC O6OJ'IOLIKI/I, B HI/IHlCBapI/ITCJH)HI)II\/'I TPAKT U OpraHbl JbIXaHUs, a TAKKE
Ha OJIeX1y, PEMEThI TI0JIb30BaHMsI U 000PYI0BaHUE. DTOT PUCK MOXKET 00ep-
HYTbHCSI HETIPUSATHOCTSIMH HE TOJIBKO JJISI BAaC CaMMX, HO M JUIS BAIllUX KOJUIET,
Jpy3ei WM 3HAKOMBIX;

— TIOpe3bl ¥ PAHEHUSI OCKOJIKAMH CTEKJIa P UCTIOIB30BAaHUH TIOBPEKICHHOM T10-
CyZbl TN HEyMeJIOM OOpallieH!H ¢ Hel;

— DIIEKTPUYECKUE MOPaKEHUSI TIPH padoTe ¢ AIEKTPONOTPEOISIOIIM 000pyI0-
BaHHeM (0oJiee aKTyallbHO JUIsl 1a00paTOPHBIX YCIOBHH);

— TEPMHUECKHUE TTOPAKEHHUS (0XKOTH) IMPH padoTe ¢ HarpeBaTeIbHBIMH TIPUOOPAMHU.

Kpome Toro, mpu paboTe B TIONEBBIX (TIOXOAHBIX) YCIOBUSAX CYIIECTBYET 0COOAs
epynna ¢axmopog pucka, 00yCIOBICHHas HEOOXOJUMOCTBIO ydeTa YCIOBUH s Oe-
30MaCHOM YKU3HEACSATEIILHOCTH, B TOM YHCIIE:

— IIOI'OAHBIX YCJIOBI/Iﬁ (HOHI/DKCHHI)IC WJIA MOBBIIICHHBIC TEMIIEPATYpPbI, OCAAKHU,
BETEp) U CBSI3aHHBIX C HUMH BO3MOXKHOCTEH 3a00JIeBaHUM, CHIKEHUST pado-
TOCIIOCOOHOCTH, OIIHMOOK;

— YCJIOBHH pealbHONH MECTHOCTH (HEPOBHOCTEH) M BO3MOXKHBIX TPaBM U TOPYH
o0opynoBaHus — 0051 CTEKISIHHOM MOCY/bI, IPOJIHMBA PACTBOPOB M T.II. NPU
MaJICHUSAX;

— BBITIOJIHECHUS TIOATOTOBUTEIIBHBIX M COMYTCTBYFOINUX JCHCTBUM, HEOOXOUMBIX
JUISL O6eCHe“IeHI/IH JKUBHCIACATCIIBHOCTHU B IOXOJHLIX YCIIOBUAX — TAKHX, KaK
3arOTOBKA JPOB, MIPUTOTOBJICHUE ITHIIH, IIOCTAHOBKA JIarepsi M T.II., OTBIICKA-
IOIMX BHUMAHHWE M CHJIBI YYaCTHUKOB OT aHAJIM30B M CHIDKAIOLIMX aKKypat-
HOCTh M TOYHOCTB BBITIOJIHEHUS OTEPAINii, YTO TAKKe MOXKET MPUBECTH K OT-
PHLIATEIIBHBIM TTOCIICICTBHSM.
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4.2. O6wme npaBua 6e3onacHon paboTbl

4.2. O6wue npaBuna 6e3onacHomn paboTbl

CrnHcoK XUMHYECKUX PEaKTUBOB M PACTBOPOB, UCIIOIB3yEMBIX TIPH aHAJIM3aX, M UX
YKpPYITHEHHBIN COCTaB MPUBEICHBI B TEKCTE KAKAOTO onpeseieHus. Onepanyy npu npu-
TOTOBJICHUM PACTBOPOB U TIPH MPOBEICHUH aHAJIM30B, CO3/IAIOIIHE (PaKTOPhI PHCKA, Tpe-
Oyronme OCTOPOXKHOCTH M TIIATEIFHOCTH, 0CO00 TIOMEUYEHBI B TEKCTE ONMCAHMUIH.

HeoOxoiMble TIpH BBITOTHEHUN aHAIM30B PACTBOPHI, PEAKTHUBBI U PACTBOPUTEIH
CJIEyeT COAepKaTh B TEPMETUYHO 3aKPhIBAEMbIX CTEKJISTHHBIX (DIaKOHAX W MPHIOTaB-
JIMBaTh ¢ COOMIOICHUEM MPABHJI, PEYCMOTPEHHBIX JJIsI XUMHKO-aHAJIUTHYECKUX paloT.

Bo Bpewmst paboThI B MOJIEBBIX U J1TAOOPATOPHBIX YCIOBHUSIX HEOOXOAUMO COOIIO-
JIaTh CIIEIYFOIHe OOIIHe MpaBuiia;

1) m3berarp momamaHusl XMMHUKATOB M PACTBOPOB Ha CIHM3UCTHIC 000JI0UKH (PTa,
1a3), KOXKY, ONEXKIY;

2) He IPUHUMATh MUy (TIHThE);

3) HEe KypUTb U HE TI0JIb30BAThCSl OTKPHITHIM OTHEM;

4) oOpamiaTh BHIMaHKUE Ha TEPMETUYHOCTh YIIAKOBKHM XMMHUKAaTOB (PEaKTHBOB), a
TaKKe Ha HaJJMYHE XOPOIIO M OIHO3HAYHO YNTAEMBIX 3THKETOK Ha CKIISTHKAX;

5) m306eratb BABIXaHUS XUMHKATOB, 0COOCHHO 00pa3yromuX MbLUTH WU TIapH;

6) ipu paboTe cOo CTEKIITHHOW MOCYI0N COOMIOIAaTh OCTOPOKHOCTh BO M30eXka-
HHE TIOPE30B;

7) ipu oTOOpE PacTBOPOB MHIIETKAMH TOJIb30BATHCS 3aKPEIUIEHHBIM B IITATHBE
HIIIPULIEM C COCAMHUTENILHON TPYOKOH (HE BTSATUBATH PACTBOPHI B MUIMETKY pToM!);

8) mobaBieHUE K IMPOOaM PacTBOPOB XUMHUCCKUX BEHICCTB M CYXHX PCAKTHBOB
ClelyeT MPOU3BOIUTEH B PE3NHOBBIX MEpYaTKaxX M 3alIUTHBIX OYKax.

Oopazyronmecs mpu padbore 0TpaboTaHHBIE PACTBOPHI, HECMOTPS HAa WX MaJble KO-
JIMYECTBa, HEOOXOANMO CIIMBATH B OTIEIBHYIO XOPOIIIO 3aKPBIBAIOLIYIOCS CKISHKY U IIPO-
BOJMTh MX HEUTPAIM3ALUIO paCTBOPAMH ILLIENOUEH MM KUCIIOT ¢ KoHIeHTparmeit 5—10%
(910 yHoOHee nenath B J1JaOOPAaTOPHBIX YCIOBUSX MM B 0A30BOM IKCIECAUIIMOHHOM Ja-
repe). Heiirpanuzamuio mpoBoJsIT, T0OABIIsSS MOCTETIEHHO COOTBETCTBYIOIINE PACTBOPHI
¥ KOHTPOJIMPYS KMCIOTHOCTH PacTBOPa M0 YHUBEPCATHHOW MHANKATOPHOI OyMaxke (10
3Hadennst pH 6-8).

[Ipn nprMeHeHNN KOMIUIEKTHBIX J1a00paTOpuii M TECT-KOMIUIEKTOB (B OCOOEHHOCTH
Ha 3aHATHSX CO LIKOJIBHUKAMH), a TaKKe NPH XpaHEHHH 00O0pYIOBaHUsI CIIEAyeT UMETh B
BUJTY, YTO ONACHBIC U €/IKUE BEHIECCTBA (YETBHIPEXXIJIOPUCTHIN YIIEPO, cepHasi U a30THas
KHUCJIOTBI, ILEJIOUH, PACTBOPBI CONCH Oapus u Jp.) TPeOyrOT 0co00ro ooparieHusl, T.¢.:

1) Xpa"eHus B CTICMAIEHOM MECTE, HEIOCTYITHOM IS HECTICIIUAICTOB (YUaIIHXCsl);

2) WCTIONB30BaHMS TOJIBKO IEPCOHATIOM, BBIOIHSIOMNM PabOTHI (CaMUM TIPETo-
JTaBaTeIIeM );

3) y4era npu pacxol0BaHHU.
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4. MEPbl BE3OIMNMACHOCTU MNPW BbINONHEHNX AHANTN30B

4.3. NMpaBuna paboTbl C eAKMMU BellecTBaMU U pacTBOpamu

[Ipy BBIOJIHEHWH aHAU30B UCIIOIB3YIOTCS €IKUE KUCIOTHI M LIETIOYN: KOHICH-
TPUPOBAaHHBIE CepHast U a30THAs KUCIOTHI, CYXOl THIPOKCHI HATpHA, a TaKkKe UX pa-
CTBOPBI; IIEJIOYHBIC W KUCIOTHBIE Oy(depHbIe PacTBOPBI, PACTBOPHI aMMHAKa, COJISTHON
KHUCJIOTHI U Jp.

[oBBIIIEHHYIO OITACHOCTh MPEACTABIISIOT KOHLEHTPUPOBAHHBIE CEPHAs M a30THAS
KucnoTel U 20%-HbIi pacTBOP MMAPOKCUAA HATpusl, 00JIaaloIne CUIIbHBIM pa3besa-
IOIMM JICHCTBHEM TIPH MONAAaHUN Ha CIIU3UCTBIE 00O0JIOYKH, KOXKHBIE TIOKPOBBI, OJICK-
Iy, 00yBb, 00Opya0oBaHue U T.I. [Ipu UX momajaHuM Ha KOXKY CJeIyeT OBICTPO TpO-
MOKHYTH pPacTBOp JIFOOBIM TaMIIOHOM (BETOIIIb, BaTa, TPSMKA U T.II.), MECTO TOTAIaHUs
OOMJIBHO TIPOMBITh CTPYEH BOIbI U BBIMBITH C MBLIOM.

Oco0eHHO OIacHbl KUCIOTHl M PacTBOPHI IIeJ0Yed MpH MONAJaHuK B IJa3a.
B sTom ciryyae mmaza HeoOXOIMMO HEMEIUIEHHO OOMIIBHO HPOMBITH HECHIIBHOHM CTpY-
eil Boabl, 2%-HBIM BOIHBIM PacTBOPOM COABI (TIPH MOMAJAHUU KUCIOT) Wi 3%-HbIM
BOJIHBIM PacTBOPOM OOPHOM KMCIOTHI (IIPH MOMAJAaHUK PACTBOPOB IIEJIOYEH) U CpoU-
HO 00paTUThCS K Bpady.

Ipu pa36aBiieHNN BOIOH KOHLEHTPUPOBAHHBIX KHUCJIOT BBIIEISAETCS OOJIBILIOE KOJH-
YecTBa TeIlIa, I03TOMY pa30aBiieHue He00X0IUMO BbINIOJIHATH OCTOPOKHO M MOCTeleH-
HO, PWJIMBAsI KUCJIOTY K BoJe MaJIbIMH NOPLMSIMH IPU HelpPepbIBHOM IepeMeLln-
BaHUU. Beiernstonieecs TEMI0 MOKHO OTBOAUTD ITyTEM OXJIAXJIEHHUsI pacTBOpa, HallpUMep,
B XOJIOMHOHM BOASHOHM OaHe (MHaue pacTBOP MOXKET BCKUTIATh M pa3OpbI3ruBarbcs). Pas-
0aBJicHHE KHCJIOTBI CJICIYeT MPOBOJAUTH B IMOAXOIAIICH TEPMOCTOMKON M XUMHUCCKU
CTOKOI TIocyze (Hampumep, hapdopoBoM CTakaHe, Koj0e W3 TEPMOCTOHKOTO CTEKTIa).

AHanornuHble MpaBuia clegyeT COONoNaTh PU PACTBOPEHUH CYXOr0 THAPOKCHIA
Hatpus. B maHHOM citydae cyxoil TMApPOKCHI HATPUs MOCTEHEHHO J00aBIISIOT B BOAY
NPY HEMPEPBHIBHOM MEPEMEIINBAHUH U OXJIKICHHUH.

Paz0aBieHne KOHIEHTPUPOBAHHBIX KHCIOT U PACTBOPEHME THAPOKCHIA HATPHS,
a Takke paboTa ¢ MX pacTBOpPaMM JOJDKHBI BBIOJHATHCA Ha MOJJIOHAX B CPEICTBAX
WHANBUIYAIBHOHN 3aIUTHI (0YKax, PE3WHOBBIX (DapTyke W HApyKaBHUKAX).

DaKkTOphl XUMHUYECKON OMACHOCTH M MpaBHiia 0€30MacHOi paboThl HEOOXOIUMO
MMETh B BUJLy U [IPYU KOHCEPBALIMU NPOO pacTBOPaMu KUCIIOT.

4.4. NpaBuna paboTbl C pacTBOpPUTENAMU

[Ipu KoHCepBaLMU HEKOTOPBIX MPOO, a TAKKE MPH BHIIOJHEHUH OTICIbHBIX aHa-
JIM30B MCHOJIB3YIOTCSI HEKOTOPBIE OPraHNUECKHE PACTBOPUTENN — YETBIPEXXJIOPUCTHIHA
yriepoa, XJopoopM, aleToH, TeKCaH.
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4.4. MpaBuna paboTbl C paCTBOPUTENAMU

YerbipexxsiopucTolii yraepoa (xumudeckas ¢popmyna CCl,) oTHOCHTCS K BbI-
COKOOIIACHBIM COeIMHEHUsIM (2 Knacc ornacHocTh). O0nanaeT TOKCHYECKUM AEHCTBH-
€M IIpU BABIXaHWH €ro MapoB U NPH MONAJAaHUH KaeIbHOXHUIKOTO PACTBOPUTENS Ha
KO)KHBIE TIOKPOBBI. [IpefiennbHO JToycTHMasi KOHIIGHTpAIKsl B BO3AyXe pabouei 30HbI
(ITJIK,,,) mapoB 4eThIPEXXJIOPUCTOro yriaeposa cocrapiser 20 mr/m’. Heroprou.

Xaopopopm (xumuueckas popmyna CHCL,) oTHOCHTCS K BBICOKOOTIACHBIM CO-
enuHeHUAM (2 kmacc omacHocTH). O0MamaeT HapKOTHIECKUM JeHCTBUEM TIPH BIbIXA-
HUM ero napoB. OKa3blBaeT TOKCHYECKOE BO3ACHCTBUE HAa BHYTPEHHHE OpraHbl, 0CO-
Oenno Ha nevyens. [IIK,,, 11 mapos xnopodopma cocrasiser 20 mr/m®. Heroprod.

Aueron (xumuyeckas popmyna CH,=CO=CH,) OTHOCHTCS K MaJIOOTIACHBIM COEJIH-
HeHusM (4 kiacc onmacHocTH). O6nagaeT HApKOTHUECKUM JISUCTBHUEM TIPU BIBIXaHUHU €T0
[apoB U Pa3ApaKarollluM U 00e3KUPUBAIOIIMM JEHCTBUEM IIPU HOMNAIaHUU PacTBOPU-
Tens Ha KokHble TMokpoBbl. T1JIK . s mapos anertona cocrasiser 200 mr/m?’. OtHo-
CHTCSI K JIETKOBOCIIIAMEHSIIOLLIMCS JKHIKOCTSIM.

Iexcan (xummnueckas popmyna C.H ) OTHOCUTCSA K MaJOONAaCHBIM COEMHEHHU-
aM (4 knacc onacHoctH). OOnagaeT HAPKOTHYECKUM JICHCTBUEM IMPH BIBIXaHUH €rO
NapoB M Pa3IpaXkaroluM U 00e3KUPHUBAIONIIM JICHCTBUEM IIPH IOMAJaHuN PaCTBO-
puTens Ha KoxHble mokposbl. 1K . 11 mapo rekcana cocrapnser 300 mr/v®. Ot-
HOCHUTCS K JIETKOBOCIIIAMEHSIOLIUMCSI KHUIKOCTSM.

Paborarh ¢ yka3aHHBIMU PACTBOPHUTEISIMH M PACTBOPAMU Ha UX OCHOBE CIIETYET B
BBITSDKHOM IIKady. YUuThiBasi HEOOJIbIINE KOJIMYECTBA MCHONB3YEMbIX PacTBOPUTEIICH
npH aHanu3e (2 MJI YeThIPEXXJIOPUCTOTO YIIIepoAa ISl SKCTPAKIMU MPOOBI BOIBI, 5 MIT
CMEIIAHHOTO BOJTHO-AIIETOHOBOTO PEAKTHUBA), MOKHO JIONYCTHTh BBIIIOTHEHHE aHAIN30B
C UX IPUMEHEHHEM B XOPOLLIO BEHTWJIMPYEMBIX HMOMEIIEHUSIX, HA OTKPBHITOM BO3LyXe U
T.0. IIpy 3TOM Ccnemyer MCKIIOYUTh BO3MOXKHOCTD BIBIXaHUS IapOB pacTBOPUTEIEH U
NONaZaHNs X B KaleJIbHOKUIKOM BHJEC Ha KOXKHBIC ITOKPOBBI U CIU3UCTBIE OOOJIOUKH.

OtpaboTaHHBIE HKCTPAKTHI, COAEPKAIINE YETHIPEXXJIOPUCTBIN YIIIepos, XJIopo-
(hopM, rekcan, 1100 3aKOHCEPBUPOBAHHBIC MPOOBI, COEpIKaIue XJI0podhopM, CIiemy-
€T noMelarb B OTACIbHYIO I'CPMCTUYHO 3aKPLIBAIOINYIOCA CKIIIHKY MW 3aTCM CJIMBATb
B OPTaHUYECKUE OTXOMBI (HE CMEITHUBAIOITUECS C BOIOH), KOTOPBIE COOMPAIOTCS U yTH-
JM3UPYIOTCS B CIIELMATIBHOM IOPSIZIKE.

[lonoGuble mpaBuiia HEOOXOAUMO COOJIOATh TAKXKE MPU KOHCEPBALMH MPOO C
UCTIONIb30BaHUEM XJIopodopma.

[Ipu Hapymienun npaBui 6e30macHON paboTh, B Clydae BIBIXaHUS MTAPOB PACTBO-
purenst (mapbl 00JIaIAf0T XapaKTEePHBIM 3allaxoM) paOOoThI ClIe/TyeT HEMEIUICHHO MpeKpa-
TUTb U NIPOBETPUTH NoMeleHue. [Ipy nonajgaHuy KareslbHOKUIKOIO PACTBOPUTEN U
PacTBOPOB Ha €ro OCHOBE HA KOXKHbIE TOKPOBBI U CIIM3HUCTBIE 000JIOUKH HEOOXOANMO MX
cpasy e coOparh can()eTKOi, a COOTBETCTBYIOMINI YIaCTOK MPOMBITH TETION BOIOH C
MBUIOM.
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5. OTBOP NPOB U UX KOHCEPBALIUA

5. OTBOP INPOB N NX KOHCEPBALIUA

5.1. O6wme npaBuna oréopa npod

OT160p ipob — omepanys, OT PABUIIEHOTO BHITIOHEHHSI KOTOPO BO MHOTOM 3a-
BUCHT TOYHOCTBH MOJIYyYaeMbIX pe3ysbraToB. OTO0p mpo0d HEOOXOAMMO IMJIaHUPOBATH,
HaMmeyvasi TOYKH U TIyOuHBI 0TOOpa, MepedeHb ONpeAeIsIeMbIX MoKa3aTenei, Koaude-
CTBO BOJIbI, OTOMpACMOIl JIJIsl aHAJIK3a, COBMECTUMOCTh CIIOCOOOB KOHCEpBAIMU P00
JUISL X TTOCTICYIONIEro aHanu3a. Yarne Bcero Ha BojoeMe OTOMpAroTCsl Tak Ha3blBac-
MBIE pazosvie npoowl. OMHAKO TPU 00CICAOBAHUN BOJOEMAa MOXET BO3HHKHYTH HE00-
XOOUMOCTb OTOOpa M Cepuil MEPUOANYECKUX U PErYISPHBIX IPOO — M3 MOBEPXHOCT-
HOT0, INTyOMHHOTO, IPUAOHHOTO CJI0EB BOA U T.1. [IpoOBl MOTyT OBITH OTOOpaHBI TAKKE
13 MOA3EMHBIX HCTOYHHUKOB, BOAOIPOBOJA U T.I. YCpEeIHEHHbIE JaHHBIE O COCTAaBE BOJ
JAIOT CMeantvle npooul.

OOmue npaBuita 0TOOpa, XpaHEHUs] ¥ TPAHCIIOPTUPOBAHMS MTPOO MPHUBECHBI B
T'OCT P 51592, I'OCT 17.1.5.05, 'OCT 24481, I'OCT 24902, UCO 5667. Otobpan-
HbIE MPOOBI TOJKHBI OTBEYaTh TPEOOBAHUSIM penpe3eHmamuenocmu, Ajasi 4ero B HOp-
MaTUBHBIX JOKYMEHTaXx ompenesieHsl npasmwia U pekomengauuu (I'OCT 24481,
I'OCT 17.1.5.05, UCO 5667-2). Penpe3enraTuBHO# (OT aHIII. representative — mpej-
CTaBHUTEJBHBIN, TIOKA3aTEIbHBIN) CUUTACTCS Takas mpoda, KoTopas B MaKCUMalbHON
CTETICHH XapaKTepH3yeT KaueCTBO BOJBI MO JAHHOMY IOKA3aTellto, SIBISCTCS THUITHY-
HOM M HE MCKQKEHHOW BCJIEICTBUE KOHLEHTPALMOHHBIX U Ap. (PaKTOpoB.

[IpaBuna orbopa npod mpu onpeneseHuH KOHKPETHOTO OKa3aTeslsl IPUBEICHBI
B pazzaeine 6. Hmke nmpuBeneHsl HEKOTOpbIe 00IIMe MpaBuila, Kacaromuecs odecreye-
HUSI IPaBWIBHOCTH 0TOOpa M COXPaHHOCTH IPOO.

[TpoOb1 BOABI AJ1s1 aHANM3a MOTYT OTOMPAThCSl KAK HEMOCPEICTBEHHO Tepe]l aHa-
JIM30M, TaK U 3abiaroBpeMeHHo. OTOOp Npo0, He MpeHa3HAYCHHBIX JUIS aHAIN3a Cpasy
ke (T.e. OTOMpaeMbIX 3a0JIaTOBPEMEHHO ), TIPOM3BOIUTCS B TEPMETUIHO 3aKPBIBAIOIITY-
10CS CTEKJISTHHYFO WIIH TIIACTMACCOBYIO (KeNIaTeNbHO (hTOPOILIACTOBYIO) MOCYY BMEC-
TUMOCTBIO HE MeHee 1 1.

Jnist mosmyYeHust TOCTOBEPHBIX PE3yJIbTaTOB aHaJIM3 BOJBI CIEIYET BBINOIHSITH, 110
BO3MOKHOCTH, CKopee. B Bozie mpoTeKaroT mporecchl OKHCICHHSI-BOCCTaHOBIICHHS, COP-
OIMH, ceMMEHTAINK, OMOXUMHUYECKHE TPOIIECCHI, BHI3BAHHBIC KH3HEACATEIBHOCTHIO
MHUKPOOPIaHU3MOB U Jp. B pesynbprare HeKOTOpble KOMIOHEHTbI MOTYT OKHCIIATHCS HIIH
BOCCTaHABJIMBAThCS: HUTPAThl — 10 HUTPUTOB MM HOHOB aMMOHUS, CYIb(aTel — 10
CyNb(UTOB; KUCIOPOI MOXKET PacXol0BaThCA HAa OKUCIICHHE OPTaHMYECKUX BEILECTB
1 T.1. COOTBETCTBEHHO MOT'YT M3MEHSATHCS U OPTraHOJICNITUYECKUE CBOWCTBA BOJBI —
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5.2. OT60p NPo6 N3 BOOOUCTOYHUKOB

3arax, MPUBKYC, IBET, MyTHOCTb. J{JIsI TpeoTBpaIieHusl i3MEHEHUH POOBI B IPOIIEcce
XpaHeHHsI WX KOHCEPBUPYIOT, OOABIISIS CHENHaIbHBIE PEareHThl B HEOOXOIUMBIX KO-
nuyecTBax. bruoxumuueckre mporecchl MOXKHO 3aMEIJINTh, OXJIQJAWB BOAY 10 TEMIIe-
parypsl 2-5°C (B xonoauibHuke). Ho gaxe koHcepBanus mpod MO3BOJSIET HX COXpa-
HUTD JJId aHaJIM3a JIMIIb Ha OIPEACIICHHOC BPEMA U B OIPCACIICHHBIX YCIOBUIX.

OT60p MPOO C METTBI0 OTPEACTICHIS XUMHUIECKOTO COCTaBa BOJBI IPOBOANTCS TaK-
JKe TIPU W3yYeHHWH CTOYHBIX BOJ, BOJ U Tapa KOTEIhHBIX yCTAaHOBOK M Jp. IlogoOHbIe
PaboTBI UMEIOT, KaK MPAaBUIIO, TEXHOJIOTHYECKHE LIEJIH, TPEOYIOT OT olleparopa CIiely-
AIBHOM MOATOTOBKH M COONIOJCHUS JOTIOJIHUTENFHBIX MPaBUII OE30MacHOCTH.

[Ipu oTGOpe mpob cnexyer oOpaiath BHUMaHKE Ha COMPOBOXKIABIINE OTOODP TPOO
TUAPOJIOTMYCCKUC U KIIMMATUYCCKUC YCJIOBUS, TaKUEC, KaK OCaAKH U UX O6I/IJ'II/I€, I1a-
BOJIKH, MEXCHb M 3aCTOMHOCTh BOJIOEMA M T.II., U (PUKCUPOBATH ITU CBEACHUS B TPO-
TOKOJIE HaOITFOICHUH.

[locyna mnst or6opa npod norkHa ObITH uncTOR. YncToTa mocyasl odecnednBa-
eTcs TpeIBAPUTEIILHBIM MBITHEM €€ TopsYell MBUTBHOM BOJOH (CTHpPaJIbHbIE MOPOLI-
KH H XPOMOBYI0 CMeCh He MCIOJIb30BaTh!), MHOTOKPATHBIM OIOJIACKUBAHUEM YHC-
TOM Teruioi Bood. B manbHelimem it 0T60pa mpo0 sKenaTenbHO UCTIO0NIb30BaTh OTHY
U Ty ke nocyxny. Cocynsl, mpeaHa3HauYeHHbBIC JUIT 0TOOpa P00, MpeaBapUTEIILHO TIIa-
TENBHO MOIOT, OTOJIACKMBAIOT HE MEHee TPeX pa3 OTOMpaeMoi BOJOW M 3aKyIOpHBa-
10T CTEKJITHHBIMU WJIH TIJIACTMACCOBBIMH MPOOKAMHU, MPOKHUIITYCHHBIMHA B JTUCTHILIH-
poBaHHOIi Bojie. Mexy nMpoOKOi U 0TOOpaHHOM MPOOOH B COCYE OCTABIISIFOT BO3IYX
oobemoM 5-10 M. B oburyro mocyny otOuparotr npoOy Ha aHaIu3 TOJIBKO TeX KOMIIO-
HCHTOB, KOTOPLIC UMCIOT OAMHAKOBBIC YCJIOBUA KOHCEpPBALUU W XPaHCHUA.

[Ipu ananw3e BoAbl HA HEKOTOpHIE TTOKa3aTeny (HarpuMep, pacTBOPEHHBIN KHC-
nopoa, (heHoTbI, HePTEMPOAYKTH) K 0TOOPY Tpo0 MPEIbSBISIOTCS 0co0bie TpeOoBa-
HUSI, KOTOPBIE TAKXKe MPHUBOIATCS MPH OMMCAHUM MPOLEAYP COOTBETCTBYIOIIMX aHa-
JIM30B B paszzere 6.

Eciu ananus BeinosHsieTcs 1o arrectoBaHHoit MBU, B Heill 00s13aTebHO TIPUBO-
JSITCS TIpaBHiia 0TOOpa M KOHCEpBaIMK MPo0, KOTOPEIE OrepaTop 00si3aH COOJIONATS.
Jater 1 yciaoBus 0T60pa U KOHCEPBALUU TIPOO CIIEAyeT 00sM3aTebHO YKa3bIBaTh B IIPO-
TOKOJIaX HaOJFONeHnH. B OTAETBHBIX CIydasx MOXKET COCTaBIATHCS OTAETBHBIN Mpo-
TOKOJI 0TOOpa Mpo0.

5.2. OT60p NPO6 N3 BOAOMCTOYHUKOB

Pazmanbpie BUIBI BOTOEMOB (BOIOMCTOUYHUKOB) O0YCIIaBIMBAIOT HEKOTOPHIE OCO-
OeHHOCTH 0TOOpa MPOO B KXKIOM ciiydae. PaccMOTpUM OCHOBHBIC U3 HHUX.

Ilpoowt u3 pex u 600HBIX NOMOKOE OTOMPAIOT JUIS ONPE/CICHHS KauecTBa BOJIBI
B OacceliHe peKH, MPUTOJHOCTH BOIBI JUIS ITUILIEBOTO MCIIOIb30BAHUS, OPOLLECHUS, IS
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5. OTBOP NPOB U UX KOHCEPBALIUA

BOJIOTIOSI CKOTA, PHIOOPa3Be/ICHHS, KyIaHUs W BOIHOTO CIIOPTa, YCTAHOBIICHHUS HCTOY-
HUKOB 3arpsi3HEHHS.

Jlyis mcciieioBaHus BIMSHUSL COpOCA CTOYHBIX BOJ| M BOJ IPUTOKOB, MPOOBI OT-
OMpaloT BBIIIE 10 TEUCHUIO M B TOYKE, T7Ie MPOM3OIILIO MOIHOE cMmenienue Boj. Coe-
JyeT UMETh B BUJIY, YTO 3arps3HEHHs MOTYT OBbITh HEPABHOMEPHO PacIpeesieHbI 110
MTOTOKY PEKHU, TIO3TOMY OOBIYHO MPOOBI OTOMPAIOT B MECTaX MaKCUMAJIEHO OypHOTO Te-
YeHWs, TJIe TIOTOKHA XOPOIIo TiepeMeruBaroTcs. [I[po60oTOOpHIKN MOMENIaloT BHHA3 IO
TEUEHHIO TIOTOKA, pacriojiarasi Ha HY)KHOH TJTyOHHE.

Ilpo6wr u3z npupoOHBIX U UCKYCCMBEHHBIX 03€p (MPYy00s) OTOMPAIOT C TEMH XKe
LEJSIMH, YTO M MPOOBI BOJBI U3 PEK. YUUTHIBAS JUTUTEILHOCTh CYIIECTBOBAHUS 03€p,
Ha MePBBIM TUIaH BBICTYIAET 3a/la4a MOHUTOPHHIA KauecTBa (COCTaBa U CBONCTB) BOJIBI
B TCUCHHUE JUTUTEIBHOTO MEepHoAa BpeMEHH — psifa jeT. OToop mpod n3 03ep AODKEH
OBITH CIIETIMATBHO CIUIAHMPOBAH TSI TIOJTy4YeHUs] HH(POPMAITH, K KOTOPOH MOXHO OBLIIO
OBl IPUMEHSTh CTaTUCTUYECKYIO OIeHKY. CrabomnpoToYHble BOJOEMbI MMEIOT 3HAYH-
TEJNBHYI0 HEOJTHOPOIHOCTh BOJBI B TOPU30OHTAIBHOM HalpaBieHUH. KadecTBo BOJBI B
03epax 4acTo CHIIBHO pa3invaeTcs Mo TIyOHuHE M3-3a TepPMaJbHOW CTpaTH(HKAILINY,
NPUYUHON KOTOPOH MOTYT OBITH (POTOCHHTE3 B ITOBEPXHOCTHOW 30HE, TIOIOTPEB BOJIbI,
BO3/ICHCTBHE NOHHBIX OTIOKCHHUU W 1Ip. B OOIBIIMX TITyOOKHX BOZOEMax MOXET TI0-
SIBTISITHCSL TAK)KE BHYTPEHHSISI IIUPKYIISAIIHS.

Crnemyer OTMETHTB, YTO Ka4eCTBO BOJBI B BOJOEMax (KaK 03epax, TaK M peKax)
HOCHT IMKJIMYECKHI XapakTep, MPUYeM HAOIIOAeTCs CyTOYHAs U CE30HHAS IMKIINY-
HOCTb. [10 3TOl NpHuNHE exenHeBHbIC MPOOBI CIeAyeT OTOMPATh B OAHO M TO K€ Bpe-
Ms CyTOK (Hampumep, B 12 9acoB), a MPOAOIDKUTEIHFHOCTh CE30HHBIX HCCIICIOBAHMIA
TIPY MOHUTOPHHTE JOJDKHA OBITH HE MeHee 1 rofa, BKITIo9ast UCCIICAOBAaHMUS cepuii po0,
OTOOpaHHBIX B TEUEHHE KaKJOTO BPEMEHH Tofia. ITO 0COOEHHO BaXKHO JUTS OTpesiesie-
HUS Ka4eCTBa BOJBI B peKaxX, NMEIOIINX PE3KO OTINYAIONINECS PEKUMBI — MEKEHb U
MaBOJIOK.

Jliis oTtOopa npoO ¢ HYKHOUM TIIyOMHBI Ha BOJOEME CIICIIUAIUCTBI UCIIOIb3YIOT
CTaHAapTHBIE OaTOMETPHI MO0 OyTHUTH BMECTUMOCTBIO HE MEHee | JI, OTKPBIBAIOIIH-
ecsl M HaroJHAIoMuMecs Ha Tpedyemoil myounne. B cBs3u ¢ Tem, 4To Ui aHajm3a IMo-
JIEBBIMH METOJIaMH TI0 KaKOMY-JTHOO OJHOMY TIOKa3aTelto (3a UCKIIFOYEHHEM PacTBO-
pennoro kuciopoaa u BIIK) o6eryHo nocrarouno 30-50 mu Boxbl, oTOOp Tpod
HETIOCPEACTBEHHO IEPEe aHAIN30M MOXET OBbITh BBIIIOJHEH B KOJIOY BMECTUMOCTBIO
250-500 mi (HampuMep, U3 coCTaBa KOMIUIEKTa-Iab0paTopuy, H3MEPUTEIBHOTO KOM-
IJIeKTa U T.IL.).

IIpobwt enasrcnvix 0caokos (00)#c0a u cHe2a) Ype3BbIYAHHO UYBCTBUTEIBHBI K
3arps3HEHHSIM, KOTOPBIE MOTYT BO3HHUKHYTH B TIPOOE TIPH HCIIOIB30BAHUN HEIO0CTATOYHO
YUCTOW TOCY/IbI, TIONaJaHNA HHOPOHBIX (HE aTMOC(EPHOT0 TMPOUCXOMKICHHS) YACTHUIT
u nip. Cuurtaercs, 4To MPoObI BIAXKHBIX OCAKOB HE CIIEIyeT OTOMPaTh BOJIU3U UCTOY-
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5.2. OT60p NPo6 N3 BOJOUCTOYHUKOB

HUKOB 3HAUUTENFHBIX 3arpsi3HEHUH arMocdepbl — HampuMmep, KoTenbHbIX mwiau TOL,
OTKPBITBIX CKJIAJIOB MAaTepUAIIOB M yAOOpPEHHIA, TPAHCIIOPTHBIX Y3JI0B U Jip. B 1107100-
HBIX CIIydasx Mpoba ocaakoB OyAeT MCHBITHIBATH 3HAYNTEIBHOE BIHMSIHUE YKa3aHHBIX
JIOKAJTbHBIX UCTOYHUKOB aHTPOIIOTCHHBIX 3arpsI3HCHHM.

OO0pa3iipl 0CaIKOB COOUPAIOT B CICLUATBHBIC EMKOCTH, IPUTOTOBJICHHBIC U3 HEM-
TpaNbHBIX MaTepuaioB. JloxkaeBas Boja coOnpaeTCs Py MOMOIITH ToKaeMepa (puc. 7).
Ocanku coOuparoTcsi BOPOHKOW ¢ AuaMeTpoM He MeHee 20 CM M CTEKaroT B MEPHBII
LIIMHIP WM B €MKOCTb JUIs XpaHeHus: npo0. Pacyer komuuecTBa 0CaaKkoB BBIMNOJ-
HSIIOT TIPU METEOPOJIOTMYECKUX HAOIIONEHUSIX, HHOT/Ia MPOBOAMMBIX COBMECTHO C
W3yYCHHEM XUMHYECKOTO COocTaBa 0caakoB. KoimuecTBo ocaakoB (/) B MUILTUMETpax
MIPOBOAUTCS 110 (hopMyJIe:

2
h= 4X—V = d_ x H ,
axD* D’
eV — obbeM coOpaHHOH MPOObI 0CAKOB, MII;
D — nuameTp BOPOHKH, CM;
d — nMuaMeTp MEpHOTO IHJIMHJIPA, CM;
H — BbIcoTa cTONOA COOPAHHOM JKUITKOCTH.

ML

|
o
| \\‘\‘

Ot0op npob cHera OOBIYHO MPOBOASAT, BbIpE3ast KEPHBI HA
BCIO DIIyOUHY (70 3eMJIH), TPUYEM JIeIaTh ATO IEeJIeCO00pa3HO B
KOHIIC NEePHO/Ia OONIIBHBIX CHEroma/ioB (B Havasie Mapra). O0beM  pyc. 7. Mpubop ans

CHEra B IIEPEBOJIE HA BOAY MOYKHO TAK)KE BBIUUCIUTH IO BBILLIE- c6opa KUaKnx
npuBeieHHOH (hopmyrte, Tne D — auameTp KepHa. ocagKoB
Ilpoowbl 2pynmossix 600 OTOMPAIOT YIS ONIPECIICHHUS TIPH- (moxaoemep):
TOAHOCTH FPYHTOBBIX BOJ B KAY€CTBE UCTOUHUKA MMUTHEBOU BOJIBI, a — BOPOHKa;
JUI TEXHUYECKUX MIIN CEIbCKOXO3SMCTBEHHBIX IIeJeH, s OIl- 6 — MepHbIi
pezerneHrs BIUSHUS HA KaueCTBO TPYHTOBBIX BOJ| MOTCHIHAb- UnnnHAP.

HO OTACHBIX XO35ICTBEHHBIX OOBEKTOB, IIPU NPOBEICHUN MOHH-
TOPHHTA 3arps3HATENICH TPYHTOBBIX BOJI.

['pyHTOBBIC BOABI M3Yy4alOT, OTOMpas MpoObl U3 apTE3MAHCKUX CKBAXKUH, KO-
JOJ1EB, poAHUKOB. ClelyeT UMeTh B BHUY, YTO Kauy€CTBO BOJBI B PA3JIMYHBIX BO-
JIOHOCHBIX TOPU30HTAX MOXKET 3HAYUTENBHO Pa3iuyuaThCs, MOITOMY MpH OoTOOpE
poObI TPYHTOBBIX BOJ CIENYET OICHHUTh JOCTYIHBIMH CIIOCO0aMH TIIyOWHY TOpH-
30HTa, U3 KOTOPOro OTOOpaHa Mpo6a, BO3MOXKHBIE I'PAIUCHTHI IIOJ3EMHBIX [I0TOKOB,
MH(POPMAIMIO O COCTABE IOJ3EMHBIX IOPOJ, Yepe3 KOTOPbIE MPOJIETacT TOPU3OHT.
[Tockonbky B TOuke 0TOOpa MpoOBI MOTYT CO3JAThCS KOHLUEHTPALUHU Pa3IuYHBIX
npUMecel, OTIAMYHBIC OT MX KOHLEHTpaUWui B BOZOHOCHOM CJIO€, HEOOXOAUMO OT-
KauuBaTh U3 CKBKWHBI (MJIM M3 POJIHUKA, Jieias B HEM yriyOlieHHe) BOy B KOJIHU-
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5. OTBOP NPOB U UX KOHCEPBALIUA

YEeCTBE, IOCTATOYHOM Jiisi OOHOBIICHHS BOJBI B CKBRXKHHE, BOJIOMPOBOJIE, yriyoiie-
HUH | T.II.

IIpoobt 60061 U3 8000NPOBOOHBIX cemeli OTOUPAIOT B HEISX ONPEIEICHUs 00-
IEro ypoBHs KauCCTBa BOILOHpOBOIlHOﬁ BO/JIbI, IOMCKa MPHUYKUH 3arpsA3HCHUSA pacCIipe-
I[eJ]PITeJILHOﬁ CHUCTEMBbI, KOHTPOJIA CTCIICHW BO3MOXKHOI'O 3arpsA3HCHUS MUTHEBOM BOJbI
MPOJKTaMU KOPPO3UH H JIp.

JIist Moy veHHsl penpe3eHTATUBHBIX MPOO TIPU 0TOOPE BOJBI M3 BOJIOMPOBOTHBIX
ceTel COOIIONArOT CIIEIYIONIHEe MpaBuiIa;

— otOop MpoO MPOBOJAT MOCIE CITyCKa BOIbI B TeueHue 10—15 mMuH. — Bpeme-
HHU, O6I)ILIHO JOCTAaTOYHOI'O IJIsd O6HOBHCHI/IH BOAbI C HAKOIIMBIIMMHCH 3arpsi3-
HUTCIISIMU,

— 1711 0TOOpa HE UCTIONB3YIOT KOHIIEBBIC YUaCTKH BOIONPOBOIHBIX CETEH, a TaK-
K€ Y9acTKH ¢ Tpybamu mainoro auamerpa (meHee 1,2 cm);

— 11 0TOOpA UCIIONB3YIOT, IO BO3MOXKHOCTH, YYaCTKU C TYpOYJIEHTHBIM HOTO-
KOM — KpaHbl BOJIU3H KJIallaHOB, U3THOOB,;

— mpu oTOope Npod BOja JAOIHKHA MEUICHHO TeYb B MPOOOOTOOPHYIO €MKOCTh
10 €€ TePeIOTHEeHHSI.

5.3. KoHcepBauusa npo6 Boabl

Jlaxke MMest Bce BOBMOXHOCTH JIJIsI TIOJICBBIX aHAJIM30B, HE BCETa MOXKHO BBITION-
HHUTh aHAJIU3 cpasy ke mociie oToopa mpodsl. C Apyroil CTOPOHEI, CBOMCTBA aHAJIM3H-
pyeMoro KOMIOHEHTa 00yCIaBIMBAIOT MPOTEKAIOININE B MPOOe (PU3UKO-XMMHUYECKHE
MPOILIECChI, MPUBOJISIIKE CO BpEeMEHEeM K W3MeHeHHIo e€ cocrasa. [loatomy st oTO-
OpaHHBIX P00 YKa3bIBAIOT MPEAEIbHBIN CPOK XpaHEHUs, JJUOO YCIOBUS XPAHCHHUS
(HammpuMep, B 3aMOPOKEHHOM BHJIE). B 3aBHCUMOCTH OT IpeAronaracMoi MMpoIoiiKe-
TCJIIBHOCTU XPAHCHUSA OTO6paHHI)IX Hp06 MOXKCT BO3BHUKHYTb HCO6XOILI/IMOCTI) B UX KOH-
cepBaluy. YHUBEPCATBHOTO KOHCEPBUPYIOMIETO CPEJCTBA HE CYIIECTBYET, MMOITOMY
MPOORI 711 aHAJTM3a OTOMPAIOT B HECKOJIBKO OyThUTCH. B Kakmoi W3 HUX BOAY KOH-
CEPBUPYIOT, 00ABJISIS COOTBETCTBYOIIME XUMHUKATBI B 3aBUCUMOCTH OT ONPEICIISIEMbIX
KOMITOHEHTOB.

B Tabxn. 5 mpuBeaeHb! cocoObl KOHCEPBAILMH, a TAaKke 0COOEHHOCTH 0TOOpa U
XpaHeHus MPoO BOJIBI.

Takum 00pazoM, KoHCepBalys 00ecreyrBaeT MOCTOSHCTBO COCTaBa B OTHOIIIE-
HUH M3MEPSIeMOro KOMIIOHEHTA JIUIIb Ha ONPENIEICHHOE BPEMsI, YTO MO3BOJISIET JIOCTa-
BUTH MPOOBI K MECTY aHAlIM3a — HANpHUMEpP, B MOJICBOH Jarepb, a MPH HEOOXOIMMO-
CTH — U B CICIUATM3UPOBAHHYIO JIAOOPATOPHIO.
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Tabnuua 5

Cnoco6bl KoHcepBaLuK, 0CO6EHHOCTM 0TOOpa U XpaHeHUA NPob BoAbI

(TOCT P 51592-2000)

HaunmeHoBaHue Marepuan, u3 kotoporo MeTtoa xpaHeHus Makcumanb- MpumevaHue
nokasartens U3roToBJsieHa €éMKOCTb U KOHCepBauuu HbIN CPOK
ANsA oTéopa U XpaHeHust XpaHeHus
npo6

AntoMunHmnin [MonumepHbIn matepuan Moakucnenve oo pH 3 cyT. —

(cymmapHo) mMeHee 2

AnoMUHMR MonvmepHbI MaTepuan ®dunsTpoBaHME Ha mMecTe 3 cyt PacTtBopeHHble B Boge hopmbl

(pacTBOpPEHHBIN) oTbopa npob 1 nogkucrne- antoMuHMA 1 agcopbupoBas-
Hne dunetpata go pH LUNACA Ha B3BELLUEHHbIX YacTu-
MeHee 2 uax antoMUHUIA fonycKaeTcs

onpenensite B OQHOM U TOW e
npobe

AmMMUak 1 noHbl | MonvmepHbI MaTepran MogkucneHne cepHom 2 cyT. —

ammoHust (cym- N CTEKIT0 KucrnoTton o pH meHee 2,

MapHO) oxnaxgeHue o 2-5 °C
OxnaxpgeHue oo 2-5 °C 6 u.

BMNK (6rnoxvmm- Crekno — 24 . —

yeckoe notpebre-

HVe Kucrnopoga)

B3BeLueHHble U MonumepHbI MaTepuan — 24 v, OnpepgeneHve criegyeT npoBo-

ocepatoLme
BellecTsa

nnn CTekno

OnTb Kak MOXHO ckopee. Npen-
NOYTUTENbHO BbINOJTHEHME Onpe
[JerneHni Ha mecte otbopa npob
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lpodomxeHue mabn. 5

HaumeHoBaHue Marepuan, u3 kotoporo MeTtoa xpaHeHus Makcumanb- MpumevaHue
nokasartens U3roToBJsieHa eMKOCTb U KOHCepBauuun HbIN CPOK
Ons oTéopa U XpaHeHust XpaHeHus
npo6
Bkyc, npuekyc Crekno — 2y, Onpepenexne NpoBoaaT npu
OTCYTCTBUM NOAO3PEHUI Ha
OakTepuanbHoe 3arpsi3HeHue 1
OTCYTCTBME BELLECTB B Onac-
HbIX KOHLEHTpaLMsaxX
BopopogHbin MonumepHbIN Matepuan TpaHcnopTupoBaHue npu 6 u. Onpepenexve cnepyet
nokasarens (pH) | wnu crekno TemnepaTtype Huxe NPOBOAMTL KaK MOXHO
TemnepaTtypbl oTbopa cKkopee 1 npegnovTuTenbHee
npo6 Ha MecTe nocne oTbopa
npoo6sbl
'MapasuH Crekno [NogkncneHne cornsiHomn 24 y. —
KUCMOTOWN N XpaHeHne
B TEMHOM MecTe
MmopokapboHathl | NonMmepHbIn MaTepuan OxnaxpeHne go 2-5 °C 24 y, —
UM CTEKINO
Ouokeng MonumepHbI MaTepuan — Ha mecte —
yrnepoaa UINKn CTEKNo otbopa
XKeneso MonumepHbIi MaTepuan Mopkmcnenne oo pH 2 cyT. PekomeHayeTcsa onpenensatb
(cymmapHo) unn GopocunukaTHoe MeHee 2 cpasy nocrie onpeaeneHus

CTeKno

HeyCTOMYMBBLIX NMokasaTteneun




lpodomkeHue mabn. 5

HanmeHoBaHue Matepuan, u3 Kkotoporo MeTtoa xpaHeHus Makcumanb- MpumeyaHue
nokasarTensi WU3roTOBfIeHa €MKOCTb U KOHcepBauuu HbIA CPOK
AnA oTéopa U XpaHeHuUst XpaHeHus
npo6
XKectkocTb MonvmepHbIN MaTepuan — 24 y, [onyckaetca xpaHeHne B Teve-
obwas WM CTEKIo Hve 48 4., kpome npob ¢ yaenb-

HOW 3MEeKTPONPOBOAHOCTLIO 6o-
nee 70 MCm/m. He ponyckaetcst
MPVUMEHSITb CEPHYIO KUCTIOTY

3anax Crekno OxnaxpgeHune o 2-5 °C 6 y. [onyckaeTtca onpegenstb Ha
mMecTe oTbopa npob

Kanbumn n MonvmepHbIN MaTepuan — 24 y, [onyckaeTtca xpaHeHve

MarHum U CTEKIo B TeyeHwue 48 4, kpome npob

C yOenbHOW aneKTponpoBoa-
HocTbto 6onee 70 MmCwm/m

Moakucnenve go pH 1 mec. He ponyckaetcst npyMeHeHne
MeHee 2 CEPHOMN KUCMOTbI
Kucnopopg MonvmepHbIN MaTepuan — — ®ukcaumio kucnopoga npoBo-
pacTBOPEHHbIV UNn CTEKIo [OST B COOTBETCTBUM € TpeboBa-
MonvmepHbI MaTepuan dukcaums kucnopoga npu 4 cyT. HUSIMW KOHKPETHbIX METOL0B
oTbope nNpob n xpaHeHue onpegeneHus nokasarens

B TEMHOM MecCTe

19

KncnoTtHocTb 1 MonumepHbIi MaTepuan OxnaxpgeHue go 2—5 °C 24 v, MpenonoyTUTENBHO BLIMOSHE-
LLIEMNOYHOCTb Unn CTeKIo HVe onpeaeneHuii Ha MecTe
oTtbopa npob (ocobeHHo ans
npo6 c BbICOKOW KOHLUEHTpaLu-
el pacTBOPEHHbIX ra3oB)
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lpodomkeHue mabn. 5

HanmeHoBaHue Martepuan, ns kortoporo MeTton xpaHeHus Makcumanb- MpumeyanHne
nokKas3arens U3roTtoBsieHa €éMKOCTb U KOHCepBauuun HbIU CPOK
ANnA oT60opa U XpaHeHusi XpaHeHus
npo6
MeTannbl Tsxe- [MonumepHbIn MaTepuan Moakucnenve go pH 1 mec. —
nele (Megp, unn GopocunukaTtHoe MeHee 2 (2 Mn a3oTHON
CBUHEL, LMHK) CTEeKno KMCnoTbl Ha 1 N Npobbl)
MyTHOCTb 1 MonumepHbIN MaTepuan — 24 y, MpennoyTuTensHO NpoBOAnTL
Npo3pavyHOCTb WIN CTEKIO onpegeneHne Ha mecte
oTbopa npob
HedTb 1 HedTe- | Crekno OKCTpakuusi (N0 BO3MOX- 24y, EmkocTb nepeq otbopom npod
npoaykTbl (Cym- HOCTU Ha MecTe) [ormkHa BbITb MPOMbITa 3KCTpa-
MapHO) n oxnaxageHue oo 2-5 °C reHTom. Nocne otbopa npob
HeobxoaMMo 0o6aBUTL SKCTpa-
FeHT UM NPOBECTU IKCTPaKLMIO
Ha MecTe oTbopa npob
HuTpathbl MonumepHbIN MaTepuan Moakuncnenve go pH 24 y, He ponyckaetcsa npumeHeHve
WM CTekno MeHee 2 unu oxnaxageHue a30THOWN KWUCMOTbI
no 2-5 °C, unu pobasne-
Hue 2—4 mn xnopodopma
1 oxnaxpgeHue go 2-5 °C
duneTpoBaHMe Yepes 48 u. [nsa rpyHTOBbIX 1 NOBEPXHOCT-

MeMOpaHHbI UNeTp
¢ pasmepom nop 0,45 mkm
n oxnaxpgeHue o 2-5 °C

HbIX BOA,
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lpodomkeHue mabn. 5

HanmeHoBaHue MaTtepuan, us koroporo MeTtoa xpaHeHus Makcumanb- MpumeyanHne
nokKas3arens U3roToBsieHa €éMKOCTb U KOHCepBauuun HbIU CPOK
AnA oT6opa U XpaHeHuUst XpaHeHus
npo6
Hutputbl MonumepHbI MaTepuan OxnaxpgeHve go 2-5 °C 24y, He ponyckaetcst npyMeHeHne
U CTeKno Hobasnenve 2—4 mn 2 cyT. a30THOWN KWUCMOTbI

xnopocdopma Ha 1 n
npobbl, oxnaxaeHue
no 2-5 °C

O6was MuHepa- | MNonvmepHbIn MaTepuan OxnaxpgeHuwe o 2-5 °C 24 v, —

nm3aums, cyxom UNn CTEKIo

ocTaTokK

OkucnsiemocTb CTtekno Moagkucnexune oo pH 2 cyT. OnpegeneHve cnegyeT NpoBo-

nepmMaHraHaTHas MeHee 2 CEepHOW KUCIOTOW, OUTb Kak MOXHO ckopee
oxnaxkaeHue 0o 2-5 °C u
XpaHeHne B TEMHOM MecTe

[MonumepHbIN MaTepuan 3amopaxuBaHne o 1 mec.

MuHyc 20 °C

OpTtodocathl Ctekno vnu 6opocunukar- | ®PunstpoBaHve Ha MecTe 24y, OnpepeneHve cnegyeT NpoBo-

(pacTBOpEHHbIE) | HOE CTekKNo npu otoope npob. Oxnax- ONTb Kak MOXHO ckopee
neHue po 2-5 °C
Hobasnexve 2—4 mn 3 cyT.

xrnopodopma Ha 1 n
npobbl, oxnaxaeHve oo
2-5°C
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lpodomkeHue mabn. 5

HanmeHoBaHue Martepuan, us koroporo MeTton xpaHeHus Makcumanb- Mpumeyanne
nokKasarensi N3roTtoBsieHa €MKOCTb N KOHCepBauuun HbIN CPOK
ANnA oTéopa U XpaHeHusi XpaHeHus
npo6
[MoBepXHOCTHO- Crekno Mopkucnenne go pH me- 48 v, —
aKTUBHblE Belle- Hee 2 CEePHOW KNCNOTOW,
CcTBa (@HMOHOTEH- oxnaxaeHuwe o 2-5 °C
Hble) [lo6aBnenune 2—4 cm’ xrio- 7 cyT. —
pocopma Ha 1 n nNpobsl,
oxnaxpaeHune oo 2-5 °C
Monudocdatbl [MonumepHbIn MaTepuan [oGaBneHvie 2—4 cm® xro- 24 u. —
WInn CTekno pochopma Ha 1 1 npobbi
1 oxnaxaeHuwe oo 2-5 °C
Cynbdathbl MonvmepHbIN MaTepuan OxnaxpgeHve o 2-5 °C 7 cyT. [ns cTouHbIX BOA: ANSA npe-
Unn CTEKIo [OTBPaLLEHNsT BO3MOXHOIO
obpasoBaHus cepoBogopoaa
B NpoOy CTOYHOW BoAbl JobaB-
NS0T nepockua Bogopoaa.
[insa npo6 c BIK 6onee 200 mr/n
BMECTO nepockuaa Bogopoaa
[06aBnsAT COMSAHYI0 KUCMOTY
Cynbcuapl [MonumepHbIN MaTepuan [obaBneHune yrnekucnoro 24 . Emkoctn ¢ npobamu 3anonHs-
(B TOM uncne UNn CTEKIo HaTpuWsl C NOCINEAYOLLUM 0T 0O Bepxa.
nerkonetyuue) noGaBrneHnemM yKcycHo- OnpeneneHve cnegyert npo-

KMUCINOro UnHKa B Konun4ye-
CTBax B 3aBUCMMOCTU OT
MeToda onpeaeneHnd

BOAUTb KakK MOXHO CKopee
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OKoHyaHue mabrn. 5

HanmeHoBaHue Martepuan, us kotoporo MeTtoa xpaHeHus Makcumanb- MpumeyanHne
nokKasarens U3roToBsieHa €éMKOCTb U KOHCepBauuun HbI CpOK
Ansi oTéopa u XpaHeHus XpaHeHus
npo6

dTopuabl MonumepHbIi MaTepuan — 1 mec. —

(3a ncknoyeHrem

nonuTOpPSTUIEHOBOIO)
deHonbl BopocunukatHoe cTekno OxnaxgeHne go 2-5 °C 24 u. —
(cbeHonbHbIN MopwenaynBaHne 24y,
MHOEKC) 0o pH 10 6e3 oxnaxaeHus
dopmanbgervg CTtekno [obasneHne 5 cm pac- 10 cyr. [Mpun oTcyTcTBMM KOHCepBauun

TBOpa CEePHOW KUCIOTbI npobbl onpegeneHue nokasa-
(1:1) Ha 1 n NpoObI Tens NPoBOAAT He No3fHee 6 u.
C MOMeHTa oTbopa npobbl

Xnopuabl [MonumepHbIN MaTepuan — 1 mec. —

Unn CTEKIo
Xrop ocTaTouHbIi| MNonmmepHbIn matepuan — — Onpegenenne crienyet nNpoBo-

U CTEKIO ONTb KaK MOXHO ckopee
LiBeTHOCTb MonumepHbIN MaTepuan — — To xe

UMW CTEKIo OxnaxgeHue go 2-5 °C 24 v, —

N XpaHeHne B TEMHOM
MecTe
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5.4. OT60p 1 NnoaroToBKka NPoo6 NOYBLI

Hcnonb3yeMble B KOMIIEKTHBIX U3EIHMSIX METOABI TO3BOJISIOT BBIIOIHSATH OLCH-
Ky IMoKa3aTejJel COCTOSHHS ITOYBBI MMOCpPECACTBOM aHaJin3a IMOUYBCHHBIX BBITSAXKCK.
K taxum mokaszarensiMm OTHOCSTCS: B COJIEBOM BBITSKKE — pH, B BOJIHOM BBITSIKKE —
pH, xmopua, kapboHat, TuApOKapOOHAT, CyNIb(aT, KAaTHOHBI KECTKOCTH (KaJbITHH,
MarHuii), HaTpuil ¥ Kanuil. Mimes 3HadueHNs KOHIIEHTPAIMii pACTBOPUMBIX KOMITOHEH-
TOB B TIOYBEHHOH BBITSDKKE, IPOBOJUTCS OLICHKA TAKHUX IOKa3aTelel COCTOSHHS IMO-
YBBl, KAK KUCJIOTHOCTh U 3aCOJIEHHOCTH, a TAK)K€ OLEHHUBAETCS psAJ arpoOXUMHUYEcC-
KHX MTapaMeTpoOB — TaKUX, KaK HEOOXOJMMOCTb MIOYB B M3BECTKOBAHHUH (THIICOBAHUH),
IMPUTOAHOCTDL IOYB K MCIIOJIb30BAHUIO B Ky.III)TypHO-6I)ITOBOM WU CEeJILCKOXO3SIHCTBEH-
HOM OTHOILEHUHM U T.II. [Iponenypa aHann3a MOYBEHHOHN BBITSKKU HE OTIIMYAETCS OT
MIPOLIEyp aHallM3a BOJBI, 32 UCKIIOYEHHEM 000pa MpoObl OYBBI M 0COOEHHOCTEH
ee noaroToBku. llogpoOHbIe cBeeHHs O paBUIIaX ¥ HOpMax B3sITHs TIOYBEHHBIX 00-
pasuoB u 1mpod, UX 00pabOTKEe W MPHUTOTOBICHUU MOYBEHHBIX BBITSDKEK NMPHBEICHBI
B pyKoBojicTBe [7].

B HacrosiiieM pykoBOJICTBE HPUBEACHBI OOIIKME MpaBuia 0TOOpa MO0 MOUYBbI U
YHU(UIIMPOBAaHHAsT METOAUKA IIPUTOTOBJICHUS [IOYBEHHBIX BBITSDKEK, YIOOHO peaju-
3yeMasi B MOJIEBBIX YCIOBHSX C IPUMEHEHHEM TECT-KOMIUIEKTOB U IOJIEBOi Jraboparo-
pun «HKB». [laBast o0uryto nHpOpMaIMIO Ha YKa3aHHYIO TEMY, Mbl JIMIIb HECKOJIBKO
yIpoIlIaeM npaBuiia padoThl ¢ TIOUYBEHHbIMH 0Opasuamu. Bmecte ¢ Tem, mousa, siBisi-
SCh CIOKHBIM MPUPOTHBIM 00BEKTOM, TpeOyeT 0cO00T0 OTHOIICHHS U, B YacTH, MOA-
TOTOBKHU K JaJIbHENIIEMY XUMUUYECKOMY aHAJIM3Y.

OopaTute BHUMaHUe! Hedoyuem 603MOMNCHBIX CILONCHOCTEN, CEA3AHHbIX C NO-
cnedyroueil 06padomKol U aHAIU30M NOYEEHHBIX NPOO (8bIMANCEK) 68 NONEGbIX U Jd-
OOPAMOPHBIX YCIOBUAX, MOACEM NOCMABUMb NOO YepO3y O0CHMUNCEHUE Yelell OYeHKU
noxasamenet COCTMOAHUS U3YUAEMOU NOYBbL, M.K. B0CCO30AMb NOJIesble YCIL08US N0 803~
BPAUeHUY U3 IKCNeOUYUU UL NOTEBO20 BbIX00d, KAK NPABIUIO, OKA3bIBACTNCS HEBO3-
MOXCHO.

5.4.1. O6wue npaBuna otéopa Npob No4BbI

OT1060p P00 MOYBBI HAYMHACTCSI C BBIOOpA MECTa ISl KCCIIIOBAaHMS TIOYBEL. [louBy
MOYXKHO HM3y4aTh B JJFOOOM MECTE, U B TO K€ BPEMsl MECTO JUIs U3YUYCHUS TOUBbI HAJI0
TIIATEIbHO BBIOMPATh.

[IpoGa moUBEI — 3TO OMpEACIEHHOE KOJTMYECTBO ITOUBEI, B3SITOE B COOTBETCTBHH
C HOPMaTHUBHO-TEXHUYECKOW TokyMmeHTauuei mans uccinenosanus. 'OCT 17.4.1.02-83
YCTaHABJIMBAET PsIJl MMOHATHH ¥ TEPMHUHOB, KOTOPbIE HEOOXOIUMO UMETh B BHIY TPHU
otbope MpoOd MOYBHI
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[Ipu orGope npobd MouBHI ClieAyeT UMETh B BUY, YTO MOYBbI MEHSIOTCSI IIPH CMe-
He pesibeda, pacTUTEILHOCTH, TOYBOOOPA3YIOIIUX [TOPOJ, YBIAKHEHHUS M IPYTUX KO-
nornyeckux (pakTopoB. M3MEHSIOTCS TaKKe SKOJIOTUUECKUE YCIIOBHS KU3HEACATEIb-
HOCTH MTOYBEHHBIX OPraHW3MOB, KOTOPBIM TOYBa 00pasyeT cpemy oburanus. [Ipexne
yeM BLI6I/IpaTB MECTO I U3Y4YCHHA NOYBBI, HAAO0 YCTAHOBUTDL, IIOYBY KaKOI'0 ydacCTKa
Bbl HAMEPEBAECTECh U3YUUTh — CKJIOHA, BOAOPA3/iesa WIN AHUILA JOJIMHBI, TAIIHU W
jeca. MecTo 1Sl U3y4eHHUs TOJKHO HAXOJUTHCS B LICHTPAIbHOM, a HE B KPacBOM yac-
TH TEPPUTOPUH C XaPAKTCPHBIMH YCIOBUAMH. OHO HE OKHO YeM-JIMOO BBIICISITHCS
Ha y4acTKe WJIM ObITh HETUIIMYHOM Uil M30paHHBIX YCIOBHU (WM, HAPOTHUB, JOJIK-
HO UMETh UMEHHO TpeOyeMble IPU3HAKK HApYIICHUH U T.I1.).

Paznnyaror ToueuHyo M 0OBEIMHEHHYIO TIPOOBI MOUBBL. Toueunas npoba oToOuU-
paercst B OJHOM TOYKEe MECTHOCTHU Ha 33/IaHHOM IIyOuHE (B 3alaHHOM HMHTEpBaje IUIy-
OWH) W3 OTHOTO MECTa TOPU30HTA WIJIM OJHOTO CJIOS MOYBEeHHOTO mpodwrt. Todeunas
npo0a J0KHA COAEPKATh MOYBY, TUIIMYHYIO JJISl JaHHOTO TOPU30HTA Wi ciosl. Obve-
OuHeHHast npoba COCTOMT U3 33IaHHOTO (HE MEHee JBYX) KOJMUYECTBa TOUSUHBIX MPOO.

5.4.2. OT60p 06BLEANHEHHOM NPOOLI METOAOM KOHBEpTa

Haubonee pacmnpocTpaHEHHBIM METOIOM OTOOpa
00BEIMHEHHOW MPOOBI MMOYBBI SABJISIETCS METOJ] KOHBEPTA.
JlaHHBIA METOJl MPUMEHSIETCS IS MCCISAOBAHUS TTOYBBI
TYMYCOBOTO TOPU30HTA. [Ipy 3TOM M3 TOUEK KOHTPOIUPY-
€MOTO ydacTKa OTOMPAIOT MATh TOYEYHBIX MPOO IOYBHI.
Touku HOIDKHBEI OBITH PACITONIOKEHBI TaK, YTOOBI, MBICTICH-
5-10m HO COETMHEHHBIC TIPSAMBIMA JTMHUSMH, TABAJTA PUCYHOK 3a-
MEYaTaHHOTO KOHBEpTa (JIJIMHA CTOPOHBI KBAJPATa MOMKET
coctaBisiTh OT 2 10 10 M). OOBIMHO TIPY M3YYEHUH MMOYBBI OTOUPAIOT TPOOBI TYMYCO-
BOro Topu30HTa (A) ¢ TIyOuHBI 0K0JI0 20 CM, YTO COOTBETCTBYET IITHIKY JIONAThI. M3
KaXJI0i TOYKU 0TOMparoT okoio 1 kr (1o oobemy okosio 0,5 i1), Ho He meHee 0,5 Kr.
ITouBennrnIe HpO6BI YIAKOBBIBAKOT B IMOJIMITUIICHOBBIC WMJIU IMOJIOTHAHBIC MCUIKH
(M3 XUMHYECKH HEHTPabHOTO MaTepralia) U MPHUJIAraloT K KKJIOMY M3 HHX 3TUKETKY
(COTMPOBOAUTENBHBIN TAJOH), B KOTOPOM, B O0IIEM Cllydae, yKa3bIBalOT:
* MeCTO B3sTHA 0Opasia (axpec, HoMep MPOOHOM TUIOIAIKHN);
* HOMep oOpasiia (MOYBEHHOTO pa3pe3a) u Jary (d4ac) orbopa, TOpU30HT UM CIIOH,
IyOWHY B3STHS TIPOOBHI;
* XapaKTep METEOPOJIOTHIECKUX YCIOBHH B IeHb OTOOpA TPOOHT;
* 0cOOEHHOCTH, OOHApYKEHHBIE BO BpeMs 0TOOpa MpoObI (OCBEIICHNE COITHIIEM,
NpUMEHEHHE YIOOpEHHH, HAMnIue ONMU3JIekKalMX CBAJOK U MycOpa, CTOUHBIX
KaHaB U Jp.).
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Crenyer uMeTh B BUAY, YTO NPHU TPAHCHOPTHUPOBKE U XPAHEHUH NPOOBI ITOYBHI B
MeEILKe, TPOHULIAEMOM JIJIsI IAPOB BOJIBI, MOXKET U3MEHUTBCS BIAXKHOCTH IPoObL. C aApy-
TOil CTOPOHBI, MPH UTUTEIBHOM HaXOKACHUH MPOOBI B «HEBIILIAIIEM)» MELIKe, Hallpu-
Mep, TOJMATUICHOBOM, B MPOOE MOTYT MPOTEKaTh OMOIOTHUECKUE TMPOLECCHI, B pe-
3yJbTaTe KOTOPBIX M3MEHSETCS COCTaB MUKPO(IOPhI U MUKPO(AYHBI, 8 TAKIKE MOXKET
WU3MEHUTBHCS] XUMHYECKHI COCTaB TIOYBBI.

5.4.3. MNogrotoBKka Npo6 No4Bbl K aHaNU3y

[oaroroBka mpod MOYBBI K aHAIN3Y BKIIOYAECT HECKOJIBKO 3TArloB:
1) cMemMBaHKue TOYEUHBIX MPOO, OTOOP M M3MENBYeHUE TIPOO TTOYBHI;
2) nojicymuBaHue 00beAMHEHHON MPOOBI JI0 BO3IYITHO-CYXOTO U aOCOIIOTHO CY-
XOr0 COCTOSIHUS;
3) mpoceuBaHNe U yITaKOBKa MPOOBI.
Jnst Hayana mpoOBl MEPEHOCAT U3 YIMaKOBOUYHBIX
MEIIKOB B AYMAJIMPOBAHHYIO KIOBETY (TOJIOH) CIOEM BHI-
COTOM OKOJIO 2 CM, CMEUIMBAIOT, OTOMPAIOT M OTOpaCHI-
BalOT KaMHHU, KOPHU U YaCTU PACTCHUH, IIOYBEHHbIX Ha-
2cm CEKOMBIX M 4Ye€pBeil, HHOPOAHBbIE BKJIOUEHUA. Macca
OIHON 00BEIMHEHHOM MPOOBI OJHKHA COCTABISATH NPU-
MepHo 1 kr. [Ipy HEOOXOOAMMOCTH TOYBY M3MENBYAIOT B
aratoBo JuOO0 SIIMOBOHM CTYIKE J0 OTACIBHOCTEH pas-
MepoM He Oojiee 1-2 MM.

MpumeyvyaHwne. Cne/:lyeT UMETb B BUAY, YTO MPU N3YyHEeHUN HEKOTOPbIX nokasatenemn noy-
Bbl — Hanpumep, BNaXKHOCTW, NOYBEHHON OMOThbI, CIOXEHWS, cogepXxaHua
BO3gyxa v gp., I'Ip06bl NnoYBbl crneayeTt OOCTaBlATb B na6opaTopM|o mnnn
6a30BkbIN narepb B HEM3AMEHEHHOM BUAE N KaK MOXHO CKOpee.

Hanee npoOy AOBOAAT 1O BO3AYIIHO-CYXOIO COCTOSIHUS, BBIACPKUBAS €€ P TEM-
neparype ¥ BIXHOCTH IOMEILEHHsI B SMaJMpOBaHHOU KroBere. Eciam Temneparypa u
BJIQYKHOCTh B MOMEIIEHNH B Tpe/ieNax KOMHATHBIX YCIOBHi, a camMa 1oyBa He IepeyB-
JaXXHEHa, JUIS 9TOTr0 JOCTAaTOYHO OCTaBUTh NPOOY MOACHIXAaTh HAa HOUb. [lougenHyio npo-
Oy MOJICHO cuumams 030YUWHO-CYXOU, eCu OHA CYXAs HA OUWYNb U JIe2KO Paccbinaem-
¢l NpU NPUKOCHOGEHUU.

CretyromumM 3TaroM HOArOTOBKH SIBJISIETCS IPUTOTOBJIEHHE a0COIIOTHO CYXOM Mpo-
Ob1 ouBBL. {7151 3TOr0 B 1A0OPATOPHBIX YCIOBUSX MPOOa MOYBHI BHICYIIUBACTCS 10 I10-
crosiHHON Macchl ripu Temnieparype 105°C B cymmnbHOM mkady. OOBIMHO JUIs 3TOM Len
JOCTAaTOYHO BBICYIIMBAHUS B TeueHHe 3 4yacoB. B ciydae mpuOnmkeHHON OLEHKH, Ha-
npUMep, TIPH paboTe B MOJIEBBIX YCIOBUSIX, H HEBO3MOKHOCTH TPOBECTH B3BEIIMBAHHE

68




5.4. OTO60p ¥ NoaroToBka NPo6 No4BbI

00pasIoB, donycKkaemcs: cuumanms Cyxoti No48y, HAX00AUYIOC 8 BO30YUIHO-CYXOM CO-
CMOSIHUL, M.e. CYXYI0 Ha OWYNb U Jieeko pacceinarouyrocs. Ciaeayer OTMETHTbh, YTO BbI-
CYILIMBaHHE MPOOBI MOYBHI 0 aOCOIIOTHO CYXOrO COCTOSIHHSL JeaeT NMpoly MpUTroAHON
I TIOAaBJIIFOIIECTO OOJBIIMHCTBA XUMHUUECKUX AHaJIN30B, YaCTb M3 KOTOPLIX HE OIIPC-
JeTISIeTCsl ¢ IPUMEHEHHUEM TIOJIEBBIX JIA0OPATOPUI MITH TECT-KOMILJICKTOB.

anee BbICYIIEHHBIA M OXJIQXKJICHHBIA 10 KOMHATHOM TEeMIIEpaTyphbl MMOUYBEHHBIN
o0paszerr MpoCenBaroT uepe3 CUTO ¢ pazMepoM stueek 1-2 MM. [Ipoba mouBsl, pocesH-
Hasl yepe3 CUTO, MOXKET MCIIOIb30BaThCs B JAIBHEHIIEM sl XAMUYECKOTO M 3JIEMEHT-
HoOro (HO He Ouonoruyeckoro!) aHanuza. XpaHsAT TMOATOTOBICHHBIE TaKUM 00pa3oM
IIOYBCHHBIC 06pa3ul)1 B IOJIOTHAHBIX MCIIOYKAX B CYyXOM MCCTC. CpOK XpaHCHUA Ta-
KHX 00pa3IoB HEOTPaHWYCH.

IIpencraButebHOCTH MP06. CocTaB OTOMPAEMOTO W3 TIPOOBI BEIIECTBA JODKEH
COOTBETCTBOBATh CPEIHEMY COCTaBy 0oOpasiia TOYB B IEJIOM, WM OBITh npedcmasi-
MeNbHLIM (Penpe3eHmamueHbiM).

[louBa nomkHa OBITH U3METBICHA TEM TOHBILIE U TIEpeMelIaHa TeM TIIaTelbHee,
YeM MeHblIe OepeTcsl HaBecKa MOYBbI JJsl aHaimu3a. [IpakTuueckn okasbIBacTCs He-
ImpocCTo OGCCHG‘II/ITB MMpeaACTaBUTCIILHOCTD Hp06bl, y4uuTheIBad, 4TO Macca O6’be}lI/IHeH-
HOM TIpOOBI OOBIYHO COCTABIISIET OKOJIO | KT. B 3TOM CBA3M MOXHO PEKOMEHIIOBATh
CJIETYIONIYI0 METOAMKY B3SITHS BEIIECTBA IS aHaln3a W3 00BbeAMHEHHOW TPOOHI.
[Ipo6a momxHa OBITH MOATOTOBIICHA, T.€. IPOCESIHA YePE3 CUTO C OTBEPCTHSIMH 1—2 MM
U BBICYILIEHA JI0 BO3AYIIHO-CYXOT0 HJIM abCOJIIOTHO cyXoro cocrostus. [1poby mo-
YBBl B KOJIMYECTBE | KT paBHOMEPHO paclpeaessiioT Ha Oymare cjioeM TOJILIMHON
OKOJIO 5 MM. 3aTeM IOuBY JeJST Ha KBaApaThl CO CTOPOHOW 3—4 cM, IPOBOJS IIIMa-
TeJeM BepTHUKaJIbHBIE U TOPU3OHTANBHBIE IMHUHU. M3 KakKI0ro KBaapara Ha BCIO TIIy-
OuHy ciost OepyT HEOOJBIIOE KOTMYECTBO IMOYBHI M MTOMEIIAIOT €€ B MaKeT U3 Kallb-
ku. Bec npoOsl mouBkl nomkeH ObiTh He MeHbine 10—15 r. Ecim Bec oxaxercs
MEHBIINM, TO BCIO IOYBY OOBEAMHSIOT Ha Oymare, BHOBb IIEPEMEIINBAIOT, JICJISAT HA
KBaJpaTbl U OT6I/IpaIOT IMO4YBY B COOTBE€TCTBCHHO YBCJIMYCHHOM KOJIMYCCTBE, MMOMC-
1ast ee B MaKeTHK.

5.4.4. YaucpmumpoBaHHasa metoauka
NPUroTOBNEHUA NOYBEHHbIX BbITSKEK

[louBeHHBIE BBITSKKH, KOTOPBIE IPEACTOUT aHAJIM3UPOBATh C IPUMEHEHHUEM TOp-
TaTHBHBIX TIOJEBBIX Ja0OPaTOPHi MM TECT-KOMILICKTOB, HECJIOXKHO MPUTOTOBUTH B
HOJIEBBIX YCJIOBUSIX.

Boonas evimssicka UCIONABb3YETCs Ul aHAJIMTUYECKOTO OIIPENeSICHHs] COAeprKa-
HUS B IOYBE PACTBOPUMBIX COJIEH — XJIOPHIOB, CylIb(paToB, KApOOHATOB, TUAPO-
KapOOHATOB, HUTPATOB, COJICH KaJbLUs, a TAKXKE PACUCTHBIM METOAOM — COJIEH
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Maraus, HaTpus U Kanus. [ IpUroTOBIEHHS BOAHON BBITSHKKHA OOBIYHO MTPUMEHS-
0T JTUCTHITUPOBAHHYIO BOJAY JHOO KHUITSTYEHYIO MUTHEBYIO BOJY C MajbIM COJIECO-
JiepKaHueM (MSrkyro). [Ipyu MpUroToBICHUU BOIHOW BBITSKKU JUIS M3BJICYCHHS BO-
JIOPACTBOPUMBIX COJICH UCIOJIB3YIOT COOTHOIIICHUE KOJIMYECTBA CyXOW TIOYBBI K BOJIC
kak 1:5 (TOCT 26423).

Conesas 6vlmssicka NCTIONB3YETCS I ONpeJeneHus: Bennanabl pH, sBisio-
ieiics moka3aTesieM OOMEHHON KHMCIOTHOCTH TOYBBL. COJIEBYIO BBITSIKKY MPHTOTAaB-
JUBAIOT U3 UMEIOIIETOCS B TOJIEBOM Jab0opaTopuy XJIOpUa Kallus, B BHJIE pacTBOpa
KOHIIEHTpanuer 1 Moib/in SKkBUBaieHTa. J[Ji1 MPUTOTOBICHUSI TAKOTO pacTBopa 38 T
(0,5 moup) cyxoii conu xnopuna kanmus (KCI) pactopsitor B 0,5 J1 qUCTUIUITMPOBAH-
HOW BOJIbI, MCIIOJIB3YsI MTOIXOISAIIYI0 MEPHYIO mocyny. [Ipy NMPUTroTOBICHUH COJICBOM
BBITSKKM [IPH U3BJICYEHMH OOMEHHBIX KaTHOHOB (B ToM umcie H') MCHomb3yioT co-
OTHOIIIEHHE KoNm4ecTBa cyxoi mouBkl k pactBopy KClI kak 1:2,5 (I'OCT 26483).

KonmmdecTBO pUroTaBIMBaeMOi TTOYBEHHOW BBITSKKU 3aBUCUT OT BHJIA U KO-
JIUYECTBA BBIMOTHAEMBIX aHAIH30B. [ ompe/ienieHnss OCHOBHBIX MMapaMeTPOB BBI-
TSOKEK C MCIIOJIb30BAHHWEM TIOPTATUBHBIX TOJIEBBIX JIA0OPATOPUN U TECT-KOMILICKTOB
(pH, comeprxaHusi pacTBOPUMBIX COJieii — CyJib(aToB, KapOOHATOB, TUAPOKApOOHA-
TOB, XJIOPUIOB, HUTPATOB, COJEH KECTKOCTH) HEOOXOTUMBI KOJIHMIECTBA BBITSKEK OT
5 10 30 M, T.e. okoo 100 mMiT Ha UK XUMHUYECKUX aHAIM30B (0e3 ydera BO3MOXK-
HOCTH TIOBTOPEHUS aHaln3a). B mpoliecce mpUroTOBIEHNUS TOYBEHHBIX BBITSHKEK HE-
00XOIMMO 3HATh BEC CyXOW IOYBHI, T.€. IPOU3BOJIUThH B3BCIIMBaHUE. BMecTe ¢ TeM,
B HEKOTOPBIX CIIYYasiX YIOOHO MOJIb30BAThCS 00bEMHBIM MEMOOOM O03UPOSKU NOYBDL.
OTOT METOJ MO3BOJISIET, 3HAS 00bEM, 3aHUMAEMBbII CYXO0# U cllerka YIJIOTHEHHOH Mo4-
BOM, a Tak)Ke yAeNbHBIA BeC TaKOW IMOYBHI, MPUOIMKEHHO OMPEIEINUTh €€ BEC B Cy-
XOM COCTOSIHWHU. Tak, JUIs TTOYBBI, HAXOMAIIEHCS B BHICYIIEHHOM (BO3IYIIHO-CYXOM)
U CJIeTKa YIUIOTHEHHOM (yTpaMOOBAaHHOM) COCTOSIHUHM, OPHEHTHPOBOYHAS BEIMYMHA
TUIOTHOCTH COCTaBIISICT:

* [IOYBBI THIIA «IECOK» — 1,4 r/em?;

* 1ouBbI TUMa «TOph» — 0,4 T/C™m?;

* TOYBBI TUIA «4epHO3eM» — 1,1 T/cMm>.

Taxum 00pa3oM, ¢ HEKOTOPOH MOTPENTHOCTHI0 MOXKHO TPUHSTH, YTO TIOMEIICH-
Hasl B CKJISHKY JI0 METKH «5,0 MJ» BBICYIIEHHas W CJIeTKa YIUIOTHCHHAs [0YBa Be-
cut okoJio 7 r (mecok); 2 r (topd) u 5,6 T (yepHo3em). [1o cooTBeTCTBYIOIICH TIPO-
MOPIIUU MOXKHO PacCUMTaTh TPeOyeMOe KOJIMYECTBO IMOATOTOBICHHON MPOOBI OYBbI
B TpamMMax.

Hwmxe npuBenens! oneparnuu i monydeHus S0—150 M1 BBITSDKKHA C UCITONIB30-
BaHMEM 00OPYIOBAHMS U3 COCTaBa IMOJIEBOM KOMIUIEKTHOU Taboparopun «HKB», Tect-
KOMIUTIEKTOB WJIM OJTHOTHITHBIX PaHIEBBIX J1a00paTOpuii, MPOU3BOJUMBIX HAyYHO-TIPO-
U3BOJICTBeHHBIM 00benHeHneM 3A0 «Kpucmac+y.
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5.4. OT60p ¥ NoaroToBKa NPo6 No4BbI

IIpuroroB/jieHre BOJIHOM MOYBEHHOI BBITSKKU

20-50r

1.

B crakan na 200 mu nomectute 20-50 r BbICyIIEHHON
TTOYBHI.

B3BechTe cTakaH ¢ mouBoi U 6€3 Heé, ONpeaeTnB Maccy
TTOYBHI (711, T).

2.

Jlo6aBbTe K MOYBE AMCTHILIMPOBAHHYIO BOIY B KOJHUUECTBE
5xm M (5 M Bogsl Ha 1 T TTOYBEI).

3.

[IepemernnBaiite conep:KUMoe CTakaHa B TCUCHHE
20-30 MHH. C TIOMOIILIO JIOITATKH.

4,

OTunbTpyiiTe COACPIKUMOE CTaKaHa uepe3 OyMaXKHBIN
¢GunsTp, coOMpast TOTOBYIO BBITSDKKY B HHKHEM CTakaHe, Kak
MOKa3aHo Ha pucyHke. OOpaTuTe BHUMAHUE HA €€ BHEIIHUN
BHI (IIBET, MyTHOCTB). BBITSDKKA HODKHA OBITH OTHOPOIHOM
U HE COJIEPYKaTh YaCTHIL MOYBHI.

MpumeyaHme.
[MepBble HECKONbKO MUMAMUNUTPOB hunsTpata Heobxoaumo oT6po-
CUTb, T.K. B HEM cobpaHbl 3arpa3HeHus ¢ unsTpa.

I[IpuroroB/ieHne coJIeBOH MOYBEHHOI BBITSIKKH BBIIOJHSIIOT aHAJIOTUYHO IPU-
TOTOBJIEHUIO BOJIHOM BBITSKKM C HEKOTOPOW pa3HULIEH. B cilydyae coyieBOM BBITSIKKU K
MOYBE JI00ABJISIOT MPEBAPUTEIBHO MPUTOTOBICHHBIA PACTBOP XJIOPH/IA KaJlusl B KOH-
neHTpaiyu 1 MoJb/l1 U3 pacyera 2,5 MJI pacTBOpa Ha | T TIOYBBL
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6. MOKA3ATENU U NPOLIEAYPbI AHATIU3A

6. MOKA3ATENN U NPOLEAYPbI AHAJTU3A

6.1. AnroMuUHUM

B npupoaHbIX Bogax arOMUHUI MPUCYTCTBYET B MOHHOM, KOJUTOWIHOW U B3BELIEH-
HOH (popMax, MUTpalMOHHAs CIOCOOHOCTh KOTOPBIX HEBBbICOKa. C ydacTHeM alFOMUHUS
00pa3yroTCsl IOBOJILHO YCTOWYMBBIE KOMITIEKCHI, B TOM YHCIIe OpraHOMUHEpAJIbHbIC, Ha-
XOJSLINECS B BOAE B PACTBOPEHHOM MJIM KOJUIOMJIHOM COCTOsIHMU. EcTecTBeHHOE conep-
YKaHWE AJIFOMHUHHS B BOJOMCTOYHHKAX KOJIEONETCS B MIMPOKHUX MpEAeNax OT €IHHHIL 0
COTEH MKI/JI; B HEKOTOPBIX KHCJIBIX BOAAX MHOTZA €0 KOHLIEHTPALMS MOXKET IOCTHIaTh
HECKOJIBKMX IPaMMOB B | J1. DT0 0OBSICHSETCS TE€M, UTO IPH 3aKUCICHUU BOIOEMa Hepa-
CTBOpHUMBIE (POPMBI ATIOMHHHS TIEPEXOSIT B PACTBOPUMBIE, YTO CIIOCOOCTBYET PE3KOMY
TIOBBILICHUIO €r0 KOHIIEHTPALH B BOJIE.

UpesBbIuaiiHO aKTyaJIbHBIM SBIISIETCA aHATUTUYECKOE ONpe/ieieHHe aJIOMUHUS B
IIUTHEBOI BOJE, T.K. OCHOBHAsI Macca BOZAbI HCTOYHUKOB XO35HCTBEHHO-IIUTHEBOIO Ha-
3HAUCHUS B MIPOLIECCE OYMCTKH MPOXOAUT XUMUYECKYIO BOJOIOATOTOBKY (00paboTKy)
COJISIMH QJTFOMHHUS € LIEJIBIO ee ocBeTieHus. [1ocKobKy anmoMUHUI BHOCUTCS B BOAY
B COCTaBe COOTBETCTBYIOIIUX COJICH (IIPEUMYILECTBEHHO CyNb(ara) U B XOAE OCBET-
JICHUS. BOJIBI BBINAAACT B OCAJIOK MPU KOATYIALUUH WK (IIOKYJSINU, TO TOBOPAT 00
OCTaTOYHOM COJ/Iep’KaHU{ AJIFOMUHHA B BOJIE, & COOTBETCTBYIOIIHMI MOKa3aTelb, B CBA-
31 C aHAJIM30M OCBETJIICHHOH BOABI, YaCTO HA3bIBAIOT OCIMAMOUHbIU AIOMUHULL

[TJIK amromuHHS B IPUPOAHBIX BOAAX WIIM OCTAIOMIETOCS B BOJE IMOCIHE ee o0pa-
0O0TKM He J0JbKHA mpeBblmarh 0,5 M/, TMMUTHPYIOUMK NOKa3aTeldb BPEIHOCTH —
CaHUTAPHO-TOKCHKOJIOTUYECKHI.

METOA ONPEAENEHUA

Meron onpenenenus amroMuHus sBisiercs konmopumerpuaecknm ('OCT 18165,
MBH 06-151-11, TIHJ @ 14.1:2:4.166-2000) u npuroaeH Juis aHaIn3a MUTbEBOMU, MPU-
POAHON M HOPMAaTHBHO-OYMIIEHHON cTOYHOW BoAbl. OmnpeseneHre OCHOBAHO Ha CIIO-
cobHOCTH MOoHa amomuHus Al 06pa3oBBIBATE C PEAKTHBOM ATIOMHHOHOM OpaHIKe-
BO-KpacHOe KOMIUIEKCHOe coearHenue npu pH 4,5 B ipucyTcTBUH Cylib(ara aMMOHHS,
UCIIOJIb3YEMOT0 sl CTAOMIIM3ALUKY OKPACKH KOMIUIEKCHOTO COEIUHEHMUS.

Merton cnenuduyeH Npu aHaIu3e MPUPOIHBIX HOBEPXHOCTHBIX BOA U MHUTHEBOM
BozBL. [TpOBEIEHIIO aHAI3a MEIIAIOT: OKHCHOE kenie3o (Fe ™), xmop, hTopus! B KoH-
uentpauusix 6onee 0,3 mr/m, nomudocdarsr — Gonee 0,2 mr/in. BiusHue oKucHOTO
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6.1. AntoMUHUN

JKeJie3a W XJIopa JI0 MaccoBOW KoHIeHTpanuu 0,5 Mr/i ycrpaHsercs no0aBIeHHEM ac-
KOPOMHOBOI KHCJIOTHI KaK BOCCTaHOBHTENS. [Ipr HEOOXOIMMOCTH BIUSIHUE JPYTUX
MEIIAOLINX aHaJIH3y KOMIIOHEHTOB MOXKET OBITh YCTPaHEHO:

— NP HAJIMYKMU B TIpoOe BOJIBI aKTHBHOTO Xjiopa Oojee 0,5 mr/in — n00aBjieHuU-

€M DKBHMBAJICHTHOTO KOJIMYECTBA PACTBOPA CEPHOBATHCTOKKCIIOTO HATPUSL;

— TIpH HATMYIUH B ipode GropuoB U monrdocdaTtoB — BBITaPUBAHUEM TTPOOKI

C CEpHOU KUCIOTOM.

OxkpaiteHHasi mpoda KOJIOPUMETPUPYETCS BU3YaJIbHO 110 KOHTPOJIBHOW ILIBETOBOM
mikase oo (oTokoaopuMeTprdecku (A = 525 Hwm).

I[I/I&HEBOH OIIPCACIIAEMbIX KOHHCHTpaHI/II\/'I AJIIOMUHUA B BOJEC: MPU BU3YaAJIbHO-KO-
JopumeTprdeckoM onpenesieHnd — ot 0,5 10 6,0 MI/71; ipu POTOKOIOPUMETPHYECKOM
onpenenenur — ot 0,05 1o 1,0 mr/m.

O6wem mpoOsr — 10 MII, MPOAOIKUTETHPHOCTH aHaj3a — He Oonee 20 MUH.

OBOPYOOBAHUE U PEAKTUBDI

MepHnas ckistHKa ¢ MeTKor « 10 M ¢ MpoOKoi, THmeTKa rpaayupoBanHas Ha 10 M
(B cocTaB HEKOTOPBIX U3/ACIHIA HE BXOIUT), MUTIETKAa-KaNeIbHAUIA TToTuMepHas Ha 1 mur,
(hmaxoH ¢ MeTkoi «100 MyI» 71T TPUTOTOBIIEHUST PacTBOpa aTFOMHUHOHA, IIITATENb.

AnfoMrHOH B Karcyiax 1o 0,2 T, ackopOWHOBasi KMUCIIOTa, BOAA AUCTHIUITAPOBAH-
Hasi, pacTBOp Oy(epHBIi aleTaTHbIi, pacTBOP Cylb(ara aMMOHHUSL.

KouTposbHas 1BeroBas mikana st onpeaesnenus amomunus (0,0; 0,5; 2,0;
6,0 Mr/m).

[pu poTokonopumMeTpryIeckoM onpeseneHu : GoToKoIopruMeTp «IKoTecT—2020
WM aHAJIOTUYHOTO TUNa ¢ KroBeTod 10 MM.

Pacnonooicenue 060pyoosanus u peakmugog cm. 8 nacnopme Ha uzoenue.

noaroToBKA K PABOTE

[ToaroroBka K paboOTe COCTOMT B MPUIOTOBJICHUH PAaCTBOpa aIFOMHHOHA, UMEHO-
IETO OTPAHWYCHHBIA CPOK TOMHOCTH.

[IpuroroBjieHHe pacTBOpa aJIOMHHOHA

0,2 r amoMHHOHA (COJEPKUMOE KaIlCyJbl) TIEPEHECUTE BO (PIIAKOH C METKOM
«100 mm» 1yt MPUTOTOBJICHUS pacTBopa amoMuHoHa. Jlo6aBsTe S0—60 M1 HarpeToit
JIO KUTICHUS TUCTUUTUPOBAHHON BOJIbI, OXJIAJUTE JI0 KOMHATHOM TEMIIepaTyphbl, pacTBO-
pHUTE aTIOMUHOH. 3aTeM MpuOaBbTe BO (IakoH 5 My OydepHOro pacTBopa, mepemMe-
manTe M goBenuTe 00beM A0 MeTKH « 100 My TUCTHIITUPOBAHHOW BOOI.

PactBop amomuHOHa XpaHAT BO (prakoHe m3 cocraBa u3aenus. CpoK TOTHOCTH
pacTBopa aqrOMHHOHAa — He 0osiee 3 MecsIeB.
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6. MOKA3ATENU U NPOLIEAYPbI AHATIU3A

OTBOP MNPOBbI

Jlist otOopa mpo0 Tpu OTpEICICHIH ATFOMIHUS HCTIOJIB3YFOTCS OYTHUTH U3 TIOJH-
MEpHOro Marepuaina. PacTBopeHHbIC B BOjie (POPMbI ATFOMHHUS U aJICOPOUPOBABIIHIACS
Ha B3BEIIICHHBIX YaCTHUIIAX AJIFOMUHHI JIOIYCKAETCS ONPE/ICIISITh B OJIHOM U TOM JKe Tpooe.

[Tpu HEOOXOAMMOCTH TIPOBOJAT (PHUIBTPOBaHUE HA MecTe oTOopa mpos. domyc-
KaeTcsl XpaHeHne Mpod B TeueHwe He Oojiee 3 CYTOK MPH YCIOBUH MX KOHCEPBAIHH
nogkucierreM 10 pH menee 2 (20 M1 KOHIIEHTPUPOBAHHOW COJITHOW KHUCIIOTHI Ha 1 71
BOJIBI) U XpaHEeHUs B xonomuibHIKe (2—5 °C).

Tloopobuee 06 ombope u nodecomoske npob cm. 8 pazoene .

BbIMOJIHEHME AHAJIU3A

OnosIoCHUTE MEPHYIO CKJITHKY HECKOJIBKO pa3 aHaJu3upye-
10 Mn MO#i BOJLOF.

Haneiite B cristHKY po0y BOABI 10 METKH « 10 M),

MpumeyaHwue.

D,J'Iﬂ TOYHBIX aHann3oB oobem ﬂp06bl OTMepbTe C NOMOLUbIO rpa-

OYVPOBaHHOW NUNETKW.

00aBbTE B Ty )K€ CKJISIHKY TTHIICT-

0’5 Mn 10-15 mn I[ y y

Ko monmmMepHoi 0,5 M1 pacTBopa
cynb(haTa aMMOHUS

Y Ha KOHYHKE IIaTels —
ACKOPOUHOBYIO KHCIIOTY

(10-15 wmr).

CKIISTHKY 3aKpoiiTe MPOOKOH U BCTPAXHUTE IS TIEPEMEII-
BaHMsI pacTBOpa.

MpumMmeyaHwue.
HeTo4yHOCTb Mpu 003MpPOBKE acKOPOMHOBOW KUCIOTblI HE BNUSET
Ha TOYHOCTb aHanusa.
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6.1. AntoMUHUN

1,0 mn

JloGaBeTe apyroit munerkor 1,0 M1 pacTBOpa alFOMHUHOHA.
CKIISIHKY 3aKpoiiTe MpoOKOH, BCTPSIXHUTE /IS
NepeMeNnBaHus PacTBOPa U BBIAECPIKUTE

3—5 muH.

3-5 MuH.

MpumeyaHme.
[obGaBnsnte pacTBOpbl YUCTBIMU NUNETKAMM.

Hobasbre Tyna ke numnetrkor 1,0 M aneratHoro OygepHoro
pactBopa. CKISTHKY 3aKpOUTE MPOOKOM M BCTPSIXHUTE IS
NepeMeInBaHusl PACcTBOPA.

PactBop B ckisiHKe ocTaBbTe Ha 20 MUH. 7151 TOJIHOTO
Pa3BUTHUSL OKPACKHU.

6.

BrImonaNTEe KOITOPUMETPUPOBAHNE TTPOOBI.

[Ipn BU3yaJIbHO-KOJIOPUMETPUIECKOM ONPEAEIEHUN
CKJISIHKY ¢ TIpoOO# momMecTuTe Ha Oernoe moje
KOHTPOJIBHOM IIIKAJIBL.

Ocgeriasi CKIISTHKY pacCesTHHBIM O€JTbIM CBETOM
JIOCTAaTOYHON WHTCHCHBHOCTH, HAOIMIOMATe OKpacKy
pacTBopa CBEpXy BHU3.

Omnpenenure OaKanIiee MO OKpPACcKe IM0Jie KOHTPOIbHON
LIKaJIbl ¥ COOTBETCTBYIOIIEE €My 3HAUYEHHE KOHLIEHTPALH
voHa amomunns (Al') B mr/o.
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7.

[Ipu doToxoIOpUMETPHUECKOM OIPEAEICHUN OKPALICHHYIO

npoOy nomecture B KioBety (10 MM) 1 onpenenuTe 3Ha4eHHE

ee ONTHUYECKOH MJIOTHOCTU Ha (poToKoIOpUMETpe «IKOTECT-

2020y mny aHaJIOTHYHOTO THIIA TP JUTUHE BOJHBI 525 HM OT-

HOCHUTEITEHO XOJIOCTOM MPOOHL.

[Hainee, ¢ ucnonab30BaHUEM I'PayHPOBOYHOM XapaKTEPUCTHUKH,

3a05aroBpeMeHHO MoCcTpoeHHol cormacHo MBU-06-151-11,

paccuuTaiiTe MacCoBYIO KOHLICHTPALMIO HOHA aJTFOMHHHMS B MI/JI.
[Ipu ucnonbp30BaHMU QOTOKOIOPUMETPA C 3aPOTrPAMMUPOBAHHBIMY 3HAUYCHHSMH T1a-
paMeTpoB TPayHPOBOYHON XapaKTEPUCTUKN 3HAYEHUS] MACCOBOM KOHIIEHTpAIUK MOHA
QIFOMUHUSI aBTOMAaTHYECKU BBIBOAATCA Ha ero auciuied. [Ipu pabore Ha dorokonopu-
METpe pPyKOBOJICTBYHTECh HHCTPYKITHEH, MPrIaraeMoii K TpHOopYy.

KOHTPOIlIb TOYHOCTU AHAIIU3A

KoHTposb TOUHOCTH aHaIM3a MOXKET ObITH BBIIOJIHEH IyTeM aHajiu3a CTaHAApT-
HOTO PacTBOpa AJFOMOKAJIMEBBIX WIN aFOMOaMMOHHIHBIX KBacuoB wi ['CO (mo ka-
THOHY Al’’) NP KOHIEHTpAIMAX, PABHBIX 3HAYEHMSM, MPUBEICHHBIM U 00Pa3IoB
Ha KOHTPOJIBHOM IIKaJeE.

6.2. AMMOHUM

AMMOHHH ¥ €T0 COeANHEHNS B HEOOIBIIINX KOHIIEHTPAIMAX OOBIYHO IPHCYTCTBY-
10T B IPUPOJTHBIX BOJIAX BCIEACTBHE YYaCTHs B OMOJIOTMYECKOM KPYTOBOPOTE BELIECTB
(B IMKIIE a30Ta) M TEXHOTCHHOTO 3arpsi3HEHUs! (MUHEPaIbHBIMU YIOOPEHUSIMH, (heKalTb-
HBIMH CTOKaMH U T.IL.).

[MJIK ammMuaka ¥ MOHOB aMMOHHS B BOJIC BOJIOEMOB COCTaBJsieT 2,6 Mr/i (Wiu
2,0 MT/IT IO aMMOHMIMHOMY a30TY). JINMUTHPYIOIIHIA TTOKa3aTelbh BPEIHOCTH — OOIIIe-
CaHUTAPHBIM.

METOA ONPEOENEHUA

Mertozn onpeneneHuss MacCOBOM KOHLIEHTPALMM MOHA aMMOHHUS SIBJISIETCS] KOJIOPH-
merprueckuM (IOCT 4192-82, [TH/ @ 14.1:2:4.262-10, MBU1-04-148-10) u npuroaex
JUIs aHaJIM3a NMUTHEBON M NMPUPOAHON Boabl. OmpesereHne OCHOBAHO Ha peakiuy MOHA
aMMOHUS ¢ peakTuBoM Heccrepa (TeTpaiionoMepkyparoM Kaiusl B IIEJIOYHOU cpene,
K [Hgl,]+KOH) ¢ o6pa3oBaHueM OKpPAIIEHHOIO B IEJIOYHON CPENIE B JKENTHIH 1IBET CO-
e/IMHEeHNS:

2K [Hgl,] + NH, + 3KOH = [Hg,ONH_]I! + 7KI + 2H,0
JKETTBINA
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6.2. AMMOHUI

Menaroriiee BIUSHHE JKelle3a yCTPAHSIOT T00aBJIeHUEM K ITPpo0Oe CErHeTOBOM COJTU
KCOO(CHOH)COONa.

OmnpeneneHno MeIaT aMHHBI, XJOPAMHHBI, alleTOH, ajbJIeTUAbl, CIIUPTHI, (e-
HOJIBI, KOMITOHEHTBI JKECTKOCTH BOJIbI, XJIOp M JPYTHE BEIIECTBA, pearupyromme ¢ pe-
akTHBOM Hecciepa, B KOHIICHTPAIUX, HE BCTPEUAIOIINXCS B MPHUPOAHBIX BOJAX, I0-
9TOMY BIJIUSIHUE YKa3aHHBIX BEIIECTB B JIAHHOM METOJIC CUATACTCS] HE3HAUUMBIM.

OxpaiiieHHas! MPoda KOJOPUMETPHPYETCS BU3YATLHO 1O KOHTPOIBHOH I[BETOBOM
mikase oo (otokoaopumerprdecku (A = 430 HM).

Juana3zoH onpeaessieMblX KOHIEHTPAIMd aMMOHUSI B BOJIC COCTABIISIeT: TPH BU-
3yallbHO-KOJIOPUMETPUUECKOM ompezeieHnrn — oT 0,2 1o 3 Mr/it; npu GpOTOKOIOPH-
METPHUYECKOM orpesienieHnrt — ot 0,2 10 4 mr/m.

O6BeM TPoOBI — 5 MII, TIPOAOIDKUTEIEHOCT aHAIM3a — He 0ojiee S5 MUH.

OBOPYOBAHUE U PEAKTUBbI

[Munerka rpamynpoBanHast Ha 10 M (B coCcTaB HEKOTOPBIX M3AETHA HE BXOMWT),
TTUTETKA-KarelbHUIA BMECTUMOCTRIO 1 MII, TpOOMpKa KOJIOPHUMETPHUYECKasi ¢ METKOMH
«5 v, mmatens. PeaktuB Heccnepa, cerneroBa coib. KoHTposbHas 1BeToBas IiKa-
J1a 00pasIoB OKpacKH s ornpenerneHus karnona ammonus (0; 0,2; 0,7; 2,0; 3,0 mr/m).

[Ipu poTokomoprMeTpuUecKoM orpezeraeHun: GoTokomopumeTp «IxorecT-2020%
¢ KroBeTor 10 MM MJIM aHAJIOTUMYHOI'O THIIA.

Pacnonoscenue 0b6opyoosanus u peakmueog cm. 8 nacnopme Ha usoenue.

OTBOP NPOBbI

Jyis orGopa npod Tpu ONpeIeSICHUA aMMOHHMSI UCTIOJIB3YOTCSI OyThUIM U3 TIOJIH-
MEpHOTO MaTrepualia Win crekna. Jlomyckaercs xpaHeHue npod B TeueHHe He Oolee
2 CyTOK TIpY YCJIOBHHU MIX KOHCEpBammu HoakucienneM no pH menee 2 (1 M koHIIEH-
TPUPOBAHHOU CEPHOM KUCIOTHI HAa 1 1 BOIBI) M XpaHEeHUs B Xomommwibauke (2—5 °C).

Tloopobuee 06 ombope u nodecomoske npob cm. é pazoene .

BbIMONHEHWE ONPEOENEHUA
1.

OnonocHUTE KOIOPUMETPHUECKYIO TTPOOUPKY HECKOIBKO
pa3 aHaIM3UPyEMOU BOJIOH.
E 5 mMm Hauneiire B mpoOupKy TIpoOy BOMBI IO METKU «5 MJI».

MpumeyaHwue.
[na ToyHbIX aHanu3oB 06bem Npobbl OTMEPLTE C MOMOLBIO rpa-
OyMpOBaHHOW MUMNETKW.
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Q

2 MWH.

2.

Jo6asere B Bomy mmarenem 0,01 T cerHeToBo# comu
(HECKOJIbKO KPUCTAJIOB) U TYyJA )K€ MUTICTKOW —

0,25 mx peaktuBa Heccrnepa.

ConepxrMoe TPOOUPKHU TIEPEMEIIANTE BCTPSIXUBAHUEM.

3.

OcraBbTe CMeCh Ha 2 MUH. JUIs 3aBEpIICHUS PEAKIINH.

4.

BeinonHuTe KOJIOPUMETPUPOBAHUE TIPOOBI.

[Ipu BU3yanbHO-KOJIOPUMETPHUUECKOM OIPEACIICHUHN TIPO-
OupKy ¢ po0Ooii momecTuTe Ha Ge0e Mmosie KOHTPOIbHON
mkajbl. OcBemas NpoOUPKY pacCcesHHbIM OelTbIM CBETOM
JOCTaTOYHON WHTEHCHBHOCTH, HAOJIOAAHTE OKpacKy pa-
CTBOpa cBepxy BHM3. Omnpenenure Onkaiiiee Mo okpacke
I10J1€ KOHTPOJIbHOM IIIKaJIbl ¥ COOTBETCTBYIOIIEE My 3Hade-
HHUE KOHLEHTPALUKX NOHA aMMOHUS B MI/JI.

5.

ITpn oToKOIOPUMETPHYECKOM OIPEICIICHUH OKPAIICHHYIO
poOy momectute B KtoBeTy (10 MM) 1 ompenenuTe 3Have-
HHUE €€ ONTHUYECKOH IJIOTHOCTU Ha (POTOKOIOPHUMETpE
«9QxoTecT—2020» WM aHAJIOTMYHOIO THIIA MPU JUTHHE BOJHBI
430 HM OTHOCHUTEJBHO XOJIOCTOH MPOOHI.

Jainee, ¢ ucnonab30BaHUEM T'PayHpPOBOYHON XapakTe-
PHUCTUKH, 3a01arOBPEMEHHO IIOCTPOEHHOH COITIACHO
MBU-04-148-10, paccunTaiiTe MacCOBYK) KOHLIEHTPALIUIO
HMOHA aMMOHHS B MI/JL.




6.3. Buoxumnyeckoe norpedneHue kucnopopa (BIK)

[Ipu ucnonb3oBaHuK (POTOKOJIOPUMETPA € 3AIPOrPAMMHUPOBAHHBIMU 3HAYCHUS-
MH IIapaMeTpOB I'PaJyHpPOBOYHON XapaKTEPUCTHKU 3HAUYEHUS MAcCOBON KOHIEHTpA-
UM MOHa aMMOHHSI aBTOMAaTH4ECKH BBIBOJSTCS Ha ero auciuiei. [lpu pabore Ha ¢o-
TOKOJIOPUMETPE PYKOBOJCTBYHTECh HHCTPYKIMCH, IpUIaraeMoi K mpuoopy.

KOHTPOIlIb TOYHOCTU AHAJIU3A

KoHTponb TOUHOCTH MOKET OBITH BBIIOJHEH IIyTeM aHaji3a CTaHAapTHOIO pa-
ctBopa coiu aMMoHus wiu I'CO (1o MoHy aMMOHHMSA) NMPU KOHLIEHTPALUAX, PABHBIX
3HAYCHUSIM, MIPUBEICHHBIM Uil 00pa3loB HAa KOHTPOJIBHOM IIKaJIe.

6.3. Buoxummnuyeckoe norpebneHue kucnopoaa (briK)

B mpornecce GHOXUMHYECKOTO OKHCIICHUSI OPTaHMYECKUX BEIECTB B BOAE IPO-
WCXOJIUT YMEHBIIICHUE KOHIICHTpAIMK pacTBopeHHoro kuciopoaa (PK), u sta yobuis
KOCBEHHO SIBJIIETCSI MEPOH COAEPKAHUs B BOJIE OpraHuuecKux BelecTB. COOTBETCTBY-
OIINH [TOKa3aTelb KaueCcTBa BOJIbI, XapaKTEPU3YIOLINI CyMMapHOe COIEep)KaHUE B BOJIE
OpraHMYECKUX BELIECTB, HA3BIBACTCA OUOXUMUYECKUM NOmMpedieHuem KUCIopood
(BIIK).

BIIK — konu4ecTBO KUCIOpoJa B MUTUTPaMMax, TpeOyeMoe JIjIsl OKUCIICHHS Ha-
XOISIIMXCS B | J1 BOJBI OPraHUYECKUX BEIIECTB B a3POOHBIX YCIOBUSX, O3 JloCTyma
cgera, ipu 20°C, 3a onpeie’IeHHBIN TIEPHOJT B PE3yNbTaTe MPOTEKAIOINX B BOjie OMo-
XUMHYECKHX TIporieccoB. O6brano onpenenstor bIIK 3a 5 cyrox uukybammu (BIIK,)*,
OJIHAKO COJEPKaHME HEKOTOPBIX COCAMHEHUH Oosiee MH()OPMATUBHO XapaKTEpPHU3yeTCs
Bemmuunoi BIIK 3a 10 cyrok unu 3a nepuon nonuoro okucnenus (bIIK,j wmm BITK
COOTBETCTBEHHO). MHKyOaIuio mpoOsl POBOST 03 J0cTyma cBera (B TEMHOM MeC-
te). OpreHTHpoBOYHO prHUMaIOT, uTo BIIK; cocrasnster okomno 70% BIIK ., onna-
KO 3Ta BEJIMYMHA MOXKET cocTaBiliTh OT 10 10 90% B 3aBUCMMOCTH OT OKUCIISIOILETO-
Csl BEILECTBA.

Oco0eHHOCTBI0 OMOXUMHUYECKOTO OKHCIICHHSI OPraHMYECKHUX BEILECTB B BOJC SIB-
JSIeTCsl COMYTCTBYIOUIMIA €My Mpollece HUTPUPHUKAINN, HCKAKAIOIIUK XapakTep Mo-
TpeOJIeHNsT KUCIOPOIa.

B nosepxHocTHBIX Bomax BennuuHa BIIK, xonebnercs B mpenenax or 0,5 mo
5 MI/J1; OHa HOJABEPKEHA CE30HHBIM U CyTOYHBIM H3MEHEHUSM, KOTOPBIE, B OCHOBHOM,

* Moxet onpenensatbes Takke BIIK, | (3a 10 cyrox) n BITK
cst oko710 90% 1 99% opraHUYeCKUX BEIIECTB COOTBETCTBEHHO.

(3a 20 cyTOK), IPH 3TOM OKHUCIISET-

TIOJIH.
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6. MOKA3ATENU U NPOLIEAYPbI AHATIU3A

3aBUCAT OT M3MCHEHMS TEMIEPATYpbl U OT (PU3HOJIOTUIECKON M OMOXMMHUYECKON
AKTUBHOCTH MHMKPOOPraHu3mMoB. Becbma snauntenbubl usmenenus BITK, npuponnbix
BOJIOEMOB TP 3arPsI3HEHUH CTOYHBIMH BOJAMH.

[IpenensHo-momyctumoe 3Hauenne uist BITIK - cocrasisier: 1yis BOZOEMOB XO-
3SICTBEHHO-TTUTHEBOTO BOJIOIOIB30BAHUS — 3 MI/JI, Il BOAOEMOB KYJIBTYPHO-OBITO-
BOTO BOZIONONB30BaHUs — 6 mr/i. CooTBeTcTBEHHO Te ke 3Hauenus BIIK, cocrapns-
FOT IPUMEPHO 2 MT/T 1 4 MT/I.

METOA ONPEAENEHUA

Meron onpenesnenust bIIK, ocHOBaH Ha M3MEPEHUH KOHIIEHTPAIMH PaCTBOPECH-
Horo kuciopoaa (PK), koTopsrii onpenensercs METoIOM HOAOMETPUIECKOTO THTPO-
BaHUs 10 BuHkiepy (cm. pazmen 6.11) B mpode BombI 10 MHKYOaruu mpoObl, a Tak-
ke nocine Hee. MHKyOamio mpoObl MpoBOIAT 0e3 A0CTyna BO3AyXa B KUCIOPOJHON
CKJISIHKe (T.e. B TOM ke mocype, rae onpenensercs 3Hauenue PK) B Teuenue Bpeme-
HU, HEOOXOUMOTO ISl TIPOTEKAHMS PeaKMi OMOXMMUYECKOTO OKHCICHHUS. Tak Kak
CKOPOCTh OMOXMMHUYECKOHW peaklliu 3aBUCUT OT TEMIIEPaTypbl, HHKYOAIHIO MPOBO-
AT B PEKUME TOCTOSTHHOU Temmepatyphl (20£1)°C, mpudeM OT TOYHOCTH MOIIEP-
JKaHUS 3HAYCHUS TEMIIEPaTyphl 3aBUCUT TOYHOCTH onpexaeneHus bIIK.

[Ipu nccnenoBaHNY MPOMBIIUIEHHBIX CTOYHBIX BOJI, KOTOPBIE TPYAHO ITO/IBEpra-
FOTCSl OMOXUMHYECKOMY OKHCIICHHIO, UCTIOIB3YEMbIH METOJ] MOXKET ITPUMEHSTHCS B Ba-
puanTe onpenenenus noaxoro bITK (BIIK ).

[Tockonpky ananu3 Ha BIIK cBsa3an ¢ onpenenennem PK, memaromiee BiusiHue
Ha pe3yabTaT aHallu3a MOTYT OKa3bIBaTh TE YK€ MPUMECH, KOTOPbIE BIHSIOT Ha OMpe-
nenenne PK (B3BemeHHbIe 1 OKpallieHHBIE BEMIECTBA, OMOJIOTHYECKH aKTHBHBIE B3BeE-
IIICHHBIC BEIIECTBA, BOCCTAHOBHUTEIN M OKUCIHTENH). Memaroliee BIUsSHUE YKa3aH-
HbIE KOMITOHEHTHI OKa3bIBAIOT, KaK MPABHIIO, B KOHIEHTPALUSIX, BCTPEUYAIOIUXCS
TOJILKO B CTOUHBIX U 3arPsS3HCHHBIX MIOBEPXHOCTHBIX BOJAX.

[IpuBeneHHass METOAMKA aHAIHM3a SIBISICTCS YHH(DHUIIMPOBAHHBIM BapHAHTOM
Meronuk commacHo [THAD 14.1:2:3:4.123-97 u UCO 5815 u npuMennma 111 aHa-
JIU3a OTHOCUTEIIEHO HEe3arpsS3HEHHBIX MPUPOTHBIX TTOBEPXHOCTHBIX BOJI, TIO3TOMY JI0-
OamiieHHe pa30aBIAIONICH BOJBI M BBEACHHE MHTUOMTOPOB HUTPU(PUKAIMU HE IMPO-
BOJIUTCSL.

[Tockonbky BO BpeMsi HHKYOAIIMOHHOTO TIepHO/ia MPOMCXOUT CHUKEHHE KOHIICH-
TpaIK KUCIOPOJa B CKIISTHKAX, TPOBOJIST MPEIBAPUTEILHOE adpHUPOBAHKE TTPOOBI ISt
HACBHIIIEHHUS KUCIOPOIOM BO3/IyXa.

[unana3oH omnpenensieMblx 3HAYCHUNA BHK5 coctapisieT 1 1o 11 Mr/im (onTUMaITb-
HO — 70 6 MI/I).
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6.3. Buoxumnyeckoe norpedneHue kucnopopa (BIK)

O0bem TpoObI /IS OTIpeIeICHHS BIIK; (3 KHCTOPOIHBIX CKIISTHKH) COCTaBIISIET
okosro 500 Mi1, TPOAOIDKUTEIHHOCTh aHam3a — He Oonee 20 MuH. (0e3 MPOIoIIKH-
TEJILHOCTU a3PUPOBaHUsI U WHKYyOaIuu mpoo).

OBOPYOBAHUE U PEAKTUBDI

ObopynoBaHue, peakTUBBI ¥ IPUHAUICKHOCTH JIJIsI OTIPECIICHHUS PACTBOPEHHOTO
Kuciopoaa MetonoM Bunkiepa (cM. 1. 6.11); KucaopoaHbie KaInOpOBaHHbBIE CKILSTHKH
Ut MHKyOupoBanus npoO (3 mr.); yamku [letpu.

TepmocTaT-uHKy6aTop, obecneunBalOMNi MOIAepKaHUE TEMIEpaTyphl
(20£1)°C.

OTBOP MPOB U NMNOAINOTOKA K AHAIIU3Y

st otbopa mpo6 nipu onpenenennu BIIK ncnones3ytorest OyTeumn u3 crexina. [o-
MyCKaeTcsl XpaHeHue pod B TedueHne He Oonee 1 CcyTok.

[Tpu onpenenennu BIIK mpoBomsT asparuro MpoOBI U 3alTOTHEHNE KUCIOPOIHBIX
ckistHOK. [IpaBuia orGopa mpoO, onepanyu MO 3aMOTHEHUIO KHCIOPOIHBIX CKIISTHOK
¥ 0COOCHHOCTH BBINOJHEHHSI ONepaunii Ipu padoTe ¢ KUCIOPOAHBIMU CKISIHKAMU CM.
BIL 6.11.

Adspauus npo6sbl. [IpoOy BoibI a’pHPYIOT JUTsl HACBIIEHUSI KUCIOPOJOM BO3/Y-
xa He Oosee ueM 3a 15 mMuH. nepen ananuzoM. [lepen aspanueit 1oBoAST Temmeparypy
mpo0Os! 10 20+1°C (HarpeBaroT win oxJaxaaroT). s asparwm nmpoOy MOMENIaT B
CTEKJISTHHBIN cocyll (KoJOy, JeTUTEeThHYI0 BOPOHKY U T.II.) TaKOH BMECTUMOCTH, YTO-
Obl adpupyemast mpoda 3aHuMaia He 6osee 1/3 oObeMa cocyna, U BCTPSIXUBAIOT B Te-
yerue 10 MuH.

NPOBEOEHUE AHAJTIU3A

1.

3arnosHUTE aHAIU3UPYEMON BOAOMH, MpoIIeNIIel adpupoBa-
HUE, 3 KUCIOPOAHbIE CKISHKH.
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6. MOKA3ATENU U NPOLIEAYPbI AHATIU3A

2.
OnpepeneHve | B onHOI U3 KUCTOPOIHBIX CKISHOK (KOHT-
PK POJILHOM) Cpasy JKe ONPEIEUTE U PaccurTaiiTe
no n. 6.11 UCXOMHOE (KOHTPOJILHOE) COEpKAHUE KHUCIOPO-
na (C,) cormacho m. 6.11.

[IpoMeXyTOK BpeMEHN MEKAY a3pUpPOBaHUEM IPOObI U HOCIEAYIO-
el (pUKcaluen KUCIopoaa He AOJDKEH MPeBbIarsh 15 MuH.

JlBe npyrue CKISTHKH (Mau 0oJiee) ¢ aHAIM3UPYEeMOM BOJIOH
(MHKYOaIMOHHBIC) TOMECTUTE B TEMHOTE B KIOBETY TEPMO-
cTara mpoOKOW BHM3, ITOJT BOJTHON 3aTBOP.

MpumeyaHwme.

MHkyGaummn noasepraetca npoba B HECKOMbKUX CKMSIHKAX, T.K. B CNy-
yae nosny4vyeHus1 OLMOOYHbBIX Pe3ynbTaToOB BbIMOMHUTE aHanm3 no-
BTOPHO OKaXXETCS HEBO3MOXHO.
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Brimonnute nHKyOMpoBaHue mpod, HEMPEPHIBHO TEPMOCTATUPYS HX TIPH TeMIIe-
patype 20«1 °C B Teuenue 5 cytok (120 4.). Uepes 5 cyTok (B cirydae ompesere-
nust BIIK,) B MHKYOalMOHHBIX CKIISIHKAX ONPEIEUTE U PACCYUTANTE OCTATOY-
Hoe cozepxkanue kucnopona (C, ) no m. 6.11.

3nayenne C, pacCUUTAlTE KaK CpeaHee apuPMETUIECKOE 3HAYEHHUH, TIOTyYeH-
HBIX U CKIISTHOK C MHKYOUPOBAaHHOHM TPOOOH.

5.

3unauenne HIIK, B MI/1 ONpenenure 1o GpopmyIie:
BIIK,=C,—-C,,

rae  C, — xonuenrpauus PK B KOHTPONBHOM CKISHKE, MI/JI;
C,, — xonuenrpauus PK no ncredennn nepuona uHKyOaumu, Mr/J.

ITpumep pacuyera BIIK,
KonnenTpanus PK B KOHTpONBHOI CKISTHKE (CK) cocrtaBuna 8,8 mr/i. Ilo ncreuennu
5 cyToK mHKyOanuu cpennee apudmernueckoe 3Hadenne konnentpamun PK (C)) cocra-
BHWJIO 7,2 MI/I.
3nauenne bIIK, cocTaBiseT:

BIIK, = C,—C,=8,8~7,2=1,6 mr/n




6.4. Bkyc 1 npuBkyc

6.4. BKyc n npuBKycC

Bkyc BbI3bIBacTCSl HANMYMEM B BOJIE PACTBOPEHHBIX BEILECTB U MOXKET OBITH CO-
JIeHbIM, TOPbKHM, CJIAJIKMUM M KHCJIBbIM. OcTalbHbIE BKYCOBBIE OILIYLICHHUS CUUTa-
IOTCSl MPMBKYCaMM (COJIOHOBATHIH, TOPHKOBAThINA, METAIUTMYECKUH, XJIOPHBIA U T.I1.).
ConeHblii BKyC BbI3bIBACTCS COIEP)KaHUEM XJIOPUAA HATPHs, TOPbKUI — cyibdara Mar-
Hust. Kucnplii BKyc Bozje npuiaer 0oibLIoe KOJMYECTBO PACTBOPEHHON YIIIEKHUCIIOTHI.
Hesarpsiznennsle npupoaHbie BOAbI 001aal0T, KaK MPAaBUIIO, TOJIBKO COJIOHOBATHIM U
TOpbKOBAThIM MPUBKYCOM. Bosia MOXKET MMETh TakkKe YEpHWIBHBIA WIIH KeNe3UCThIN
MIPUBKYC, BBI3BAHHBIA COJIIMH Maprasiia M jkenes3a WIH BSKYIIUHA MPUBKYC, BBI3BAH-
HBIH cynbdarom kanbiws. [1o Hopmam CanlluH 2.1.4.559-96 u TOCT 3351 ans mu-
THEBOW BOJIBI JIOITyCKACTCs 3HAUCHHUE MIPUBKYyca He Ooiee 2 6aioB.

OTt6op mpoO BOABI TS OTIPENIENIEHUs] BKyca U MPHUBKYCa MPOBOAAT, TP HEOOX0-
JUMOCTH, B CTCKJISTHHBIE OYyTBUIH.

OnpegeneHvie BKyca 1 MPUBKYCa y NUTLEBO U NPUPOAHON BOAb! MPO-
BOZMTE TOMBKO NPU OTCYTCTBMU NOAO3PEHMIN Ha GakTepuarnbHoe
3arpsi3HeHMe U OTCYTCTBUE BELLECTB B OMACHbLIX KOHLEHTPaLusIX.

[Ipu omnpexneneHny BKyca U IPUBKYCa aHAIM3UPYEMYIO BOAy Habepute B poT (Ha-
npuMep, U3 KOJIOBI TTOCIie ONpeJIeNieHHs 3amaxa) U 3aJepKuTe ee BO pTy Ha 3—5 cek.
He npomareisast. [locne onpeneneHust BKyca BOAY CIUIFOHBTE.

Mpu onpeaeneHnn BKyca u NpuBKyca BoAy He NMpornartbiBaTh!

MHTEHCHBHOCTD BKYyCa M TIPUBKYCA 0XapaKTEPU3yHTe 1Mo S5-0aUThHOM IKae, Mpu-
BepeHHol B Ta0n. 6 (IOCT 3351).
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6. MOKA3ATENU U NPOLIEAYPbI AHATIU3A

Tabnuya 6

Tabnuua ans onpepeneHuna Xxapakrepa n MUHTEHCUBHOCTU BKyCa U NpUBKyca

WHTeHCUBHOCTBL BKyca

XapakTep nposiBrieHusi BKyca

OueHKa MHTEHCUBHOCTU

M npuBKyca " npuBKyca BKycCa 1 npuBKyca

Het Bkyc 1 npuBKyC He oLuyLatoTes 0

OuyeHb cnabas Bkyc v npuBKyc cpasy He oLlyLualTcs, 1
HO OBOHapyXuBarTCa Npu TLATENbHOM
TECTMPOBaHUN

Cnabas Bkyc 1 npuBKyC 3amevaroTcs, ecnm 2
obpaTnTb Ha 3TO BHUMaHUe

3ameTHas Bkyc 1 npuBKycC nerko 3aamevatorcst 3
1 BbI3bIBaOT HEOO0OPUTENbHbIV OT3bIB
0 KavecTBe BOAbI

OTtyetnuBas Bkyc v npuBkyc obpaluatoT Ha cebs 4
BHUMaHWe 1 3acTaBnsoT BO3aAep-
XaTbCsi OT ynoTpebneHus

OuyeHb cunbHas BkyC 1 NpuvBKYC HacTOMNbKO CUMbHbIE, 5

YTO AenatoT BoAy HENpPUrogHON
K ynotpebnenuio

6.5. BogopoaHbin nokasatens (pH)

Bonopoansrtii mokasarens (pH) npencranisier coO00# OTPHUITATETBHBIHN /IECATUIHBIN
norapudM MOJIAPHOI KOHIIEHTPALMU BOIOPOHBIX HOHOB B pacTBope: pH = —1g[H'].

Benuunna pH npuponHoii Bozibl onpeaesseTcs, Kak IpaBuio, COOTHOIUEHUEM KOH-
LEHTpalui ruapoKapOoHar-uoHoB U pactBopenHoro CO,. Ilonmwkennoe 3Havenne pH
XapaKTepHO JIst OOJIOTHBIX BOJ[ 3@ CYET TIOBBIIICHHOTO COJICPKAHUS TYMHHOBBIX U JIPY-
TUX TPUPOAHBIX KUCIIOT.

Msmepenue pH npu KoHTpoJie KauecTBa NPUPOAHON U MUTHEBOW BOJBI IPOBOIUTCA
MIPAKTUYECKU TTOBCEMECTHO.

B nuteeBoit Bone momnyckaercs pH 6,0-9,0; B Boie BOZOEMOB X035HCTBEHHO-
MMUTHEBOTO M KYJIETYPHO-OBITOBOTO BOIOIONB30BaHMS — 6,5-8,5.
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6.5. BogopopgHbin nokasatenb (pH)

METOO ONPEOENEHUA

[Ipeanaraemplii BU3yanbHO-KOJIOPUMETPUIECKHI MeTo[ onpeaeneHust pH ocHo-
BaH Ha pCaKUru BOAOPOAHBIX MOHOB C YHHUBCPCAJIBLHBIM MHAWKATOPOM B BOI[HOP'I Ccpe-
ne. 3nauenne pH aHanmzupyeMoil BOJBI ONPENEIISIOT M0 OKPAcKe MpoObl, BU3yaIbHO
CpaBHHBAsI €€ ¢ OKpacKoi 00pa3IioB Ha KOHTPOJIBHOH mIKajge. MeTom TakKe MPUToaeH
JUTS aHaJIi3a TIOYBEHHBIX BOJTHBIX BBITSKEK.

Huana3on omnpeznesiseMblX 3HaUCHHH BOJOPOIHOTO Mokaszarenas — oT 4,5 1o
11 en. pH. O6bem poOsr — 5 Mil, TPOJOILKUTENFHOCTD aHAIN3a — He Oonee | MuH.

OBOPYOOBAHUE U PEAKTUBDI

[NumeTka-KkarensHATIA TOJIMMEpHAs Ha | MIT; IpoOHpKa KOJIOpUMETPHYECKas C MET-
KOM «5 MID».

PactBop yHUBEpcaibHOrO MHAMKATOPA.

KoHTposbHas 1ikaia o0pa3ioB OKpacku pacTBopoB s onpenaenenus pH (pH 4,5;
5,0; 5,5; 6,0; 6,5; 7,0; 7,5; 8,0; 8,5; 9,0; 10,0; 11,0).

Pacnonoscenue 06opyoosanus u peakmueog cm. 8 nacnopme Ha usoenue.

OTBOP NPOBbLI

Jliis otGopa npod npu onpexaeacHud pH HCmonb3yroTes OyThUTH U3 MOJMMEPHO-
ro Matepuaia wiu ctexmna. OmnpeeneHne cieayeT MPOBOANTh KaK MOYKHO CKOpee W
MIPeNoYTUTENIbHEE Ha MeCTe 0TOOpa MpoObl. MakCUMallbHBI PEKOMEHIYEMBIN CPOK
XpaHeHus nmpobd — He Ooree 6 yac. TpaHCOPTHPOBATH MPOOBI CIEAYET NPU TEMIIepa-
Type HIDKE TEMIIepaTypbl 0TOopa mpoo.

Tloopobuee 06 ombope u nodecomoske npob cm. 6 pazoene .

BbIMONMHEHWE ONPEOENEHUA

= 1.

OIOJIOCHUTE KOJIOPUMETPUIECKYHO MPOOHPKY HECKOJIBKO Pa3
aHAIIM3UPYEMOU BOJIOM.

Haneiite B ipoOupKy aHATH3UPYEMYIO BOIY O METKH

— Swmn «5 M.
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6. MOKA3ATENU U NPOLIEAYPbI AHATIU3A

JloGaBbTe MUITETKOW-KamneIbHAIICH 3—4 Karuiu
(oxoio 0,10 M) pacTBOpa YHHBEPCAIBHOTO MHIMKATOPA
U BCTPSIXHHUTE TPOOHPKY.

4
B
-
A [IpoBenuTe BU3yalibHOE KOJIOPUMETPUPOBAHUE TIPOOBI.
Jist aTOoro mpoOHpKy ¢ mpoOoii momMecTuTe Ha Oeroe mose
KOHTPOJILHOM IIKAJIbI.
Ocgeriast TPOOUPKY pacCeTHHBIM OETBIM CBETOM JOCTATOU-

HOW MHTEHCHBHOCTH, HaOmonaiTe okpacky mpoObl cBEpXy
BHU3.

Onpenenure OniKaiilee Mo OKpacke TMoJie KOHTPOJIbHON
IIKaJIbl U COOTBETCTRYIOIIEE eMy 3HaueHue pH.

KOHTPOIlIb TOYHOCTU AHAJIU3A

KoHTponb TOYHOCTH aHanM3a MOXKET OBITH BBIIIOJHEH ITyTE€M TECTHPOBAHHUS CIe-
UATBHO TIPUTOTOBJICHHBIX KOHTPOJIBHBIX Oy(hepHBIX pacTBOPOB, MMEIOIIMX 3Ha4eHus pH,
OM3KUe MPUBEACHHBIM 00pa3liaM Ha KOHTPOJIbHOW mikae. st konTposst 3Hauenuit pH
Oy(hepHBIX pacTBOPOB PEKOMEH/IyETCsl UCTIOIb30BaTh pH-MeTp.
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6.6. lvokcmp yrnepoaa

6.6. luokcup yrnepoaa

Huoxcup yrnepona (oxeua yriepona (IV), aHruapun yroisHOH KHUCIOTHI, yIie-
KHUCIIBIH Ta3) SIBISIETCS Fa30M, XOPOIIO PACTBOPSIIOLIMMCS B BOJIE C 00pa30BaHUEM YTOJIb-
HOW KUCIIOTHI (YIJIEKHCIIOTHI).

Jlnokcuz yriaepoaa COepKUTCS B BOJE B OCHOBHOM B BHJE PAaCTBOPEHHBIX MO-
nexkyn CO, n uuib Manas 9acthb €ro (0koso 1%) nmpu B3aMMOIEHCTBUM ¢ BOIOH 00pa-
3y€eT YroJIbHYIO KUCIIOTY:

CO,+H,0 ~ H,CO,.

CBOOO/IHBIN JTMOKCH]T YIIIEPO/a, @ TAKXKE THAPOKApOOHATHI U KapOOHATHI MPe/I-
CTaBJISIIOT cO00¥ (DOPMBI CYIIIECTBOBAHHMS YTOJIbHOM KHCIOThI B IOBEPXHOCTHBIX IPE-
CHBIX BOJIaX, 00pa3ys KapOOHATHYIO CHCTeMy. B pacTBope Mexay HUMH CyIIeCTBYET
TIOJIBIDKHOE (IMHAMHYECKOE) PaBHOBECHE:

_ 2-
H,0 +CO, - H,CO, - H++HCO3 . 2H++CO3 .

CoOOTHOIIIEHUE MEXK]y KOMIIOHEHTAMH KapOOHATHON CHUCTEMBbI B 3HAYMTEIHHON
Mepe orpenersieTcs: Benuanaoi pH (puc. 8).

100

‘--__q-. LT .\
90 - N

80 . ./

70 a

60 LE \ /“
0 A : - -~ H,CO0,+CO,
40 / i / N -~ HCO3

: \ SN — .. CO%*
/ . 3
30 - \ /

20 / LY

10

MoneHas gons, %

4 5 6 7 8 9 10 11 pH

Puc. 8. KapboHaTHas cuctema: hopmbl HAXOXKOEHUS AMOKCMAA yriepoaa v Opyrux
NPOWN3BOAHBIX YrONbHOW KACMOTLI B BOAHOM pacTBope (B MOMbHbIX Aonsx, %)
B 3aBucumocTu oT pH cpegbl (6e3 ydeta KoadPULIMEHTOB aKTUBHOCTH).

Jluokcun yriepona (B OCHOBHOM B BHE pacTBOpeHHBIX Mosekyn CO,) mpeo6-

JasaeT B KUCIBIX Bojax nmpu pH 4-6, mpu 3ToM Ha 00 HEIMCCOLMMPOBAHHBIX MO-
nekyn yronbHon kucnotsl H,CO, npuxoautcst okono 1%. [Ipu pH 4 u ke u3 Beex
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6. MOKA3ATENU U NPOLIEAYPbI AHATIU3A

KOMIIOHEHTOB KapOOHATHOM CHCTEMBI B BOJE MPHUCYTCTBYET TOJIBKO IHOKCH[ yTJIe-
pona. B unrtepBasie pH ot 6 1o 10 npou3BoiHbIE YrOJIbHOH KUCIOTHI IPUCYTCTBYIOT
NPEeUMYILIECTBEHHO B (OpME MMIPOKapOOHATHBIX HOHOB, C MAaKCUMAaJIbHBIM MX COJIEp-
»anueMm nipu pH 8,3-8,4. KapOonars! nosiensitorest ipu pH Oonee 7 u ctaHoBATCS A0-
MUHHUpYOIIeH (opMOi IPOM3BOJHBIX YrolbHOM KUCIO0THl ipu pH Gonee 10,5.

Ha puc. 9 nokasaHa 3aBUCUMOCTb PacTBOPUMOCTM AMOKCMAA YTA€POAA B BOAE
OT TemriepaTtypbl NP1 HOPMAAbHOM aTMOC(EPHOM AABAEHMU.

4

3,5

SAN
2,5

’ N

1,5 n N

PactBOopumMOCTb, /KK

\

0,5

0 10 20 30 40 50 60

Temnepartypa Bogbl, °C

Puc. 9. 3aBrCUMOCTb PacTBOPMMOCTU AMOKCMAA Yrniepoaa
B BoZe (B rpamMmax rasa Ha 1 Kr BoAbl) OT Temnepartypel
npv HopMarsbHOM aTMOCEPHOM AABIEHUN.

M3 pucyHka BrnaHo, 4yto npu 20°C B 1 A BOAbI pacTBoOpsieTcs OKOAO 1,75 I AMOK-
CMAA YTAEPOAA, YTO ObecrneynmBaeT MACCOBYIO KOHLIEHTPALIMIO AAHHOTO KOMIMOHEHTa B
BoAe O0KkoAO 1,75 x 10° Mr/A. YuuTbiBasl, 4TO pacTBOpeHMe rasa B BOA€ MpoTekaeT B
3aBMCMMOCTM OT €ro NapLMAAbHOIO AABAEHMS (AAS CO2 cocTaBasieT okoAo 0,0003 atm),
peaAbHasi KOHUEHTpauMs pacCTBOPEHHOrO rasa, MOCTYMUBLIEro M3 aTMOCgepbl, MOXET
cocTtaBuTb nopsiaka 0,5 Mr/A.

OAHaKO AMOKCMA YTA€pPOAA MOCTYMNAET B BOAY He TOABKO M3 aTMOC(HEPHOro BO3-
AyXa. VICTOUHMKaMK MOCTYMNAGHUS YTAEKUCAOTO ra3a B MPUPOAHBIE BOAbI SIBASIOTCS Tak-
Xe npoueccbl BMOXMMUYECKOro pacrnaa OpraHMyeckmx OCTATKOB, OKMCAEHMUS opra-
HMYECKMX BELLECTB, AbIXaHMS BOAHbIX OPraHWM3MOB.
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KoHLEeHTpaLms AMOKCHMAQ YrA€pOAd B BOAOEME — BEAMYMHA, AMHAMMYHO W3-
MEHSIOLLASICS B 3aBMCUMOCTM OT COOTHOLIEHMSI NPOLIECCOB MOCTYMAEHUS U YObIAK.
3HauuTeAbHas 4acCTb AMOKCHMAA YrAepoAa MoTpebasieTcs npu POTOCHHTE3E, a Takxke
pacxXxoAyeTcsi Ha pacTBopeHue KapboHaToB (kapcToBble nmpolecchl). B npouecce
KapcToobpa3oBaHUsi MPOUCXOAUT PAaCTBOPEHUE M3BECTHSIKOB (AOAOMMTOB, Turca,
KaAbLIMIACOAEPXKALIMX CMAMKATOB U Ap. B BOAE, 3HAaUYUTEABHO yCKopsiolleecs npu Ha-
AMUYUM B BOAE CBODOAHOIO AMOKCHMAA YrAepOAa:

CaCO, + CO, + H,0 « Ca(HCO,), » Ca* + 2HCO™.

CheayeT yNOMSIHYTb M MPOLECCHl XMMUYECKOTO BbIBETPMBAHNS aAlOMOCMAMKATOB,
B KOTOPbIX TaKXKe Yy4YaCTBYET PACTBOPEHHbIN B BOAE AMOKCUA YTAE€POAA:

HSIO, + CO, + HO « H,Si0, + HCO, .

IIpu BhIcOKMX KOHLEHTpausax CO, BOIbI CTAHOBATCS arpeCCHBHBIMM IO OTHO-
HICHUIO K METaJJIaM U OCTOHY B pe3yJibTate 00pa3oBaHMs PaCTBOPUMBIX THIPOKapOO-
HATOB, HAPYIIAIOIIUX CTPYKTYPY ATHX MATCPUAJIOB M MPHUBOMASAIIMX K 3HAUUTCIHLHOMY
CHIKCHUIO JIOJITOBEYHOCTH M TIPOYHOCTH PA3IMYHBIX (DYHIAMEHTOB, TIOJIOB, EMKOCTEH
n3 O0eToHa. ATPECCHBHOCTh MPUPOIHBIX BOJ XapaKTEPHU3YeTCsS TEPMUHOM d2pecCUBHAs
yenekucioma®*, oj| KOTOPBIM TOJPa3yMEBAIOT JIOJ0 CBOOOIHOTO JAMOKCHIIA YIJIepoaa
B BOJIC, KOTOpasi CIOCOOHA MEePEBOIUTh KapOOHAT KaJIbIUS U3 TBEpIoW (a3wl (HaIrpu-
Mep, U3BECTHsIKA, OETOHA) B pacTBOp. BhIUMCIICHNE CONepKaHUS arpeCCUBHON yIJie-
KHCJIOTBI POBOJIAT IO PasHOCTH Mexty copepxanrneM CO, B CBOOOIHON M paBHOBEC-
HOW (opMmax, MpUYeM MOCJCIHSS ONPEACIISIETCS MO CICIUaJbHBIM TabJuIlaM B
3aBUCHMOCTH OT TeMIIepaTyphl, KOHIIEHTPALNN THAPOKApOOHAT-HOHA C YIETOM CyM-
MapHOTO CONIEPYKAHHS CYIb(har- U XJIOPUA-HOHOB™* *,

PeanbHast KOHIIGHTpaIKs JUOKCH A YTIIEpo/ia B TIPUPOTHBIX BOAAX KOJICOIETCS OT
HECKOJIBKUX JISCATHIX J0Jel 10 3—4 mr/mn, uspenka pocturas 10—20 mr/n. OObIYHO Bec-
HOU U JICTOM COJIep’KaHKe JUMOKCHIA YIIepo/ia B BOJOEME ITOHUKACTCS, & B KOHIIC 3UMBI
JIOCTUTAeT MakcuMyMa. JIMOKCH]I yIiepoja UMEET UCKIIFOUMTEIBHO BaKHOE 3HAUCHHE
JUT PacTUTETHHBIX OPTaHW3MOB KaK MCTOYHHK yriiepoaa mpu (oTtocunTtese. B 1o ke
BPEMs TIOBbIIICHHBIE KOHLIEeHTpaluu CO, yrHeTaIe AeHCTBYIOT Ha )KUBOTHBIE Opra-
HU3MBL. JlaBlieHHe CMIIBHO TIOBBINIACT PACTBOPUMOCTD JTIMOKCHIA YIJIEpOaa B BOJE, I0-
ATOMY 3TOT a3 B OOJBIINUX KOJIUYECTBAX UCIOJIB3YETCS I KAPOOHU3AUuU BOIbI U
0€3aJIKOTOJIBHBIX HAITUTKOB.

* JlaHHBIH TEPMUH HE BIIOJHE KOPPEKTEH, T.K. arpECCHUBHBIM areHTOM SIBJISIETCSI HE yroJIbHAsl KHC-
nora H,CO,, a pactBopennsiii CO,.
** Cum. «[locoOue mo MpOeKTUPOBAHUIO 3ALIUTHI OT KOPPO3UU OCTOHHBIX M KEJIE300€TOHHBIX CTPOH-
TesbHBIX KoHCTpyKImid» (kK CHull 2.03.11-85). — T'ocerpoit CCCP, 1987.

89




6. MOKA3ATENU U NPOLIEAYPbI AHATIU3A

METOO ONPEOENEHUA

Mertopn onpeaneneHust pacCTBOPEHHOIO JUOKCH/IA YINIEpOoJa SIBIISETCS TUTPUMETPU-
yeckuM ('OCT 23268.2-91) u mpuMeHHM TIpH aHAJIU3e MPUPOTHON BOJIBI, JieueOHO-
CTOJIOBOW MIUTHEBOH BOJIBI, Oy THIIMPOBAHHOW BOABI U T.I. METONl IPUMEHHUM TaKKe JUIS
aHAJIM3a ITOYBEHHBIX BOJ IIPU OLIEHKE MX arpeCCUBHOCTH II0 OTHOLIEHUIO K OETOHHBIM
KOHCTpYKLMAM. OmpezaeneHre pacTBOPEHHOIO AMOKCHAA YIVIEpOia OCHOBAaHO Ha pac-
YyeTe Pa3HOCTH MEXIy oOLIel MacCOBOM KOHLIEHTpaLuel ruIpokapOOHaT-HOHOB U UC-
XOIHOM MacCOBOM KOHILIEHTpalueil ruipokapOoHaT-HoHOB B Boje. OOIIyI0 MacCOBYIO
KOHLICHTPALIUIO TUIPOKapOOHAT-MOHOB ONPEAEIISAIOT 110C/Ie MONIOMIEHHS IIeNI0UbI0 pa-
CTBOPEHHOTO JJMOKCH/A YIIIeposia ¢ 00pa30BaHNEM KapOOHAT-HOHOB, TIEPEXOIAIIHUX IPH
HOJIKMCIICHUN B THAPOKApOOHAT-HOHBI IO PEAKIHSAM:

CO,+20H « CO,” +H,0
CO,” +H' ~ HCO,

Hcxomayo MaccoByt0 KOHIICHTPAIMIO THAPOKAPOOHAT-NOHOB OIPEICISIIOT B TOH
XKe TIpo0e, HO Oe3 oreparyy MOTJIONICHISI AUOKCHIA yIiIepoaa.

I'mppoxapOoOHAT-HOHBI ONPENEIIAIOT TUHTPUMETPUYECKUM METOJOM, KaK 3TO BbI-
MOJIHAETCS NPU ONPEAETICHUH MAPOKapOOHAT-HOHA, T.€. TUTPOBAHUEM COJISIHOW KHC-
JIOTOM B MPUCYTCTBUU WHIMKATOPa METHIOBOIO OPAaHKEBOro (CM. 1. 6.10).

VYuuThIBask XapakTep ONpeessieMoro KOMIOHEHTa (PacTBOPUMBIH ra3), psii 0co-
OeHHOCTEH nMmeeT cranusi 0Toopa MpoOkl, B X0/ KOTOPO HEOOXOAMMO HE JIOIMYCTUTh
MOTEPU TUOKCHIA YIJIepo/a U3 pacTBOpA.

Juana3oH onpenenseMbIX KOHLEHTPALU PacTBOPEHHOIO IHOKCHIA YINIEpoJa B
aHam3upyemMoii Bozie cocrasisier oT 100 1o 6000 mr/n mpu oobveme mpodsr 10 mit. [po-
JOJDKUTENIBHOCTD aHau3a — He Oosee 30 MuH.

OBOPYOOBAHUE U PEAKTUBDI

Boponka nabopartopHas crexisiHHas1, Koobl MepHble Ha 100 mir 1 1000 Mi1, KoHU-
yeckast Koji0a BMECTUMOCTBIO 50 MIT ISl TUTPOBAHUS, MMUIIETKAa MEpHasi BMECTUMOCTBIO
10 M7 U1t TUTPOBAHUS, MTUIETKA-KAIEIbHUIA ToNnMMepHast Ha 1 Mt 1 3 w1, mpoOupKa ¢
NpUTEPTON MPOOKOH ¢ MeTKamu «3 Mi» U «13 Mi», coenuHuTeNnbHAs TpyOKa (cudoHn),
CTaKaHYUK IMMOJMMEPHBIA BMECTUMOCTBIO 50 MJI, CTOWKA-IITATUB ISl TUTPOBAHUS, IU-
JUHIP MEPHBIA BMECTUMOCTBIO 25 MJI, IIIPHII-I03aTOp BMECTUMOCTRIO 10 MJI, TITaTHB
JUTSL TIPOOUPOK.

Bopma muctunnmupoBaHHas, THAPOKCHA HaTpus B Karcynax (mo 2,00 1), pacTtBop
rugpokcnaa Hatpust (0,5 Moib/i1), pacTBOp MHIMKATOPa METHIIOBOIO OPaHKEBOTrO, pa-
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CTBOp MHAMKaTopa (eHondTarenHa, pacTBop coistHord KucioTel 0,1 Momw/1 (pacTBOp
TUTPaHTA), COJNsTHAsE KucioTa (ctannapr-tutp, 0,1 Moms/).

MpwumedyaHwue. Boga guctunnuposaHHas n konba mepHad Ha 1000 mn ans npurotosne-
HMSA pacTBopa B COCTaB U3Oenus He BXOASAT.

Pacnonosicenue 0bopyoosanus u peakmueog cm. 8 nacnopme Ha usoenue.

NOoAroToBKA K PABOTE

IMoaroToBka k paboTe 3aKIIOYACTCS B MPUTOTOBICHHH PACXOAYEMbIX PAaCTBOPOB
U TIPUTOTOBJICHHUH IIETOYHOMN 3apS/IKH JJIsI TIOTIOMICHUSI PACTBOPEHHOTO JIMOKCHIA YT-
nepoaa.

1.
2r IIpurorosijieHne pacTBOpa rHAPOKCHAA HATPUS
(0,5 moub/a)
Hasecky ruzppoxcuna Hatpus u3 karncyist (2,00 ) noiaHo-
100 mMn CTBIO IIEPEHECUTE B MEPHYIO KOJOy BMecTUMOCThiO 100 M,
JoJIeiiTe MPUMEPHO MOJIOBUHY 00beMa AUCTHILTMPOBAHHON
BOJIBL, TIEPEMEIIANTE A0 MOJIHOTO PACTBOPEHHS PEaKTHBA,
3aTeM JOJIeHTe TUCTHTUPOBAHHYIO BOLY 10 METKH, IEpeMe-
maire. PacTBop oxiaauTe 10 KOMHATHOW TeMIEpaTyphl.
Ecnm ects HEOOX0AMMOCTB, TOBEAUTE 00BEM pacTBOpa TUCTUILIMPOBAHHON BOAOH /10
METKH, epemMelnaiire. PactBop nepenelite B 0cBOOOMBIIMICS (IIAKOH H3-TIOJ
pacTBoOpa rUAPOKCHJIa HATPHUS, TUIOTHO 3aKpOUTe KpBIIKOW. J[aTy MpUroToBieHUs
pacTBOpa 3aMMIINTE HA 3THKETKE ()IaKOHa.
CpoK roHOCTH pacTBOpa MMAPOKCUIA HaTpus — 3 Mecsua.

CraHpapTt- 2.
% ™TP IIpuroroBijieHne pacTBOpa COJISTHOW KHCJIOTHI
0,1 moJib/s1 (PacTBOpa TUTPAHTA)
Coneprknmoe amrnyibl ctanaapT-tutpa 0,1 MOJB/JT COMTHOM
KHCIIOTHI TIEPEHECHUTE KOJIMYECTBEHHO B MEPHYIO KOIIOy BMec-
tumocTthio 1000 Mt 1 ToBeuTe 00BEM pacTBOpa TUCTHILTHPO-
BaHHOM BOJIOM 10 METKH, llepeMeltaiite. PactBop nepeneiire B
0CBOOO/IMBIINIACS (IIAaKOH M3-TIOJI PACTBOPA COJISTHOW KHCIIOTBL.
OcTaBIHiiCs pacTBOP XPaHUTE B TEMHOM IIOTHO 3aKPBITOM
CKJISIHKE. PacTBOp yCTOMYMB NpH XpaHEHUH.

1000 mn
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3.

IIpuroros/jieHne 1MEJOYHON 3apSIAKU AJIsl NOIVIOLIEHUSI
PACTBOPEHHOI0 JUOKCHAA YIJIepoaa

Hanelite no meTku «3 M pacTBOp THMIPOKCHIA HATPUS
(0,5 MOJTB/JT) B YHCTYIO CYXYHO IPOOUPKY, 3aKPOMTE MPOoOUp-
Ky TIPUTEPTON TIPOOKOHA.

JlaHHYIO OTEpaLIO CIIEAYET BBHINOJHUTH HEIOCPEICTBEHHO
nepes 0TOOpPOM TPOOHL.

OTBOP U NOAIrOTOBKA MPOBbI

13 mn

92

1.

IIpu ananu3e BOABI U3 TEXHOJIOTMYECKONH €MKOCTH MU
MPHUPOTHOT0 UCTOYHHKA OTOepUTE TPOOY BOABI HEMOCPEI-
CTBEHHO B MIPOOHPKY CO IIETOYHON 3apsIKON 10 METKU
«13 My, OBICTPO 3aKpOKTE MPOOUPKY MPOOKOH, TIepemMe-
maitre. O0BeM TIPOOBI, TOYICHHBIN TaKUM 00pa3oM,
cocrasut 10 ma (V,,, mi).

MpumMmeyaHus.

1. Ot6op npobbl NpoBoaMTe, NO BO3MOXHOCTU, HEMNOCPEACTBEHO
B Npobupky. MNpy HEOBXOAMMOCTN MOXHO BOCMOMb30BaTLCA Mep-
HbIM LMVHOPOM MM NMONMUMEPHBLIM CTaKaH4YMKOM.

2. To4yHOCTb onpefeneHus coaepXaHus pacTBOPEHHON ABYOKMUCU
yrnepoaa 3aBUCUT OT TOro, kak 6bICTpo oTobpaHa npoba aHanu-
31MpyeMOn BOAbl B NPOBUPKY CO LLEMOYHOW 3apsaKoNn.

IIpu ananu3e OyTHJIMPOBAHHOM BOJbBI ITOCTYIIANTE CIEITy-
FOIpM 00pa3oM.

21.

[lorpy3ute 3aKpbITYI0 OyTBUIKY ¢ MUHEPAJIbHOW BOIOH
MOJIHOCTBEO B EMKOCTb C XOJIOJIHOM BOJIOM M BBIJIEPIKUTE B
teuenue 1 1 npu remneparype 8+1 °C.
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(— 2.2.
w BricTpo oTkymopeTe OYTHUIKY M MPHISHTE K IIETOYHON

J_L 3apsIKe UCCIeTyeMyI0 MUHEPAIbHYIO BOLY JO METKHU
«13 My, 3akpoiite TPOOUPKY MTPOOKOIA.

O0beM 1pOoOBI, MOJYYCHHBIH TAKKMM 00pa30M, COCTaBUT
10 Mt (V,,, mm).

13 mn =

3mn:

B uHbIX ciaydasx it or6opa npod NpH OnpenesieHny AMOKCHAA yIieposa
UCTIONB3YIOTCS OyTBHUIM U3 TIOJIMMEPHOrO Marepualia Wi CTeKna. AHAIN3 Cleay-
€T MPOBOANTH Ha MecTe 0TOOpa Mpod Kak MOXKHO CKOpee.

Tloopobuee 06 ombope u nodecomoske npob cm. 6 pazoene .

BbINMONHEHWE ONPEQOENEHUA

A. Onpeodenenue odoueii maccoeoii KOHUEeHmMpayuu
2UOpOoKapooHam-uoHo8

[lepenecute KOMMUYECTBEHHO MOATOTOBJICHHYIO IIPOOy M3
poOUpKHU B KOJIOY 11l TATPOBAHKS, ONOJIACKUBAsI IPOOUPKY
HEOOJBIINM KOJIMYECTBOM AMCTHILTMPOBAHHOW BOJBL.

Jlo0aBbTE MUMETKOM-KaMeNbHUIEH 2 KAy pacTBopa GeHo-
(pranennHa, npoly nepemernaire.
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3.

Turpyiite mpoOy pacTBopoM comsiHON KucioThl (0,1 MOITb/i)
1o obecrBeunBanus pactBopa. OObEM KUCIOTHI, U3PACX0JI0-
BaHHBIN B JAHHOM THUTPOBaHUU O (heHOondTaIeHHy,

B pacyeT He MPUHUMACTCSI.

4.

JlobGaBbTe MHUITETKOK-KAITeIbHULICH

2 Karuté pacTBOpa METHIIOBOTO OPaH>KEBO-
TO U MPOJIOJDKANUTE TUTPOBATh COJISTHOM
KHCJIOTOM 710 U3MEHEHUs [IBETa PacTBOpa
13 JKEJITOTO B OPaHKEBO-PO30BBIN. 3ahuk-
cupyite 00beM COJITHON KHUCIIOTHI, T10-
emui Ha TutpoBanue (V,, mi).

MpumeyvaHwue. [Ing 6onee 4eTKOro BbIABNEHNS MOMEHTa OKOHYaHUSA TUTPOBaHWS
pekoMeHayeTCs NPOBOAUTL €r0 B MPUCYTCTBUU KOHTPOMbHOW MPO6HbI,
ONS Yero psaoMm ¢ TUTpyemor npobor nomeLlatoT Takon e oObem
aHanu3vpyemon Bogpl (BO BTOpon konbe), nobasnsas Takoe xe Ko-
NMYeCTBO MHAMKaTopa.

5.
Bbrauciute 00nIyr0 MaccoBYIO KOHIEHTPALMIO THAPOKapOoHar-uoHoB (C ),
Mr/71, 10 hopmyIe:
V, x Hx61x1000 _
VH
rae ¥V, — o06beM pacTBOpa CONSHOM KHMCJIOTBI, M3DaCXOJ0BAHHbIH HA THTPOBA-
HHE 110 METHJIOBOMY OPaHKEBOMY B JaHHOM ONPEIEIICHUH, MJI;
H — xoH1eHTpanus pacTBopa CoistHON KucioThl, 0,1 Moub/m;
61 — MomsipHas Macca SKBUBAJICHTa T'HAPOKApOOHAT-HOHA, T/MOJIb;
V,, — obbeM mpooel, 10 mit;
1000 — ko3 PUIHEHT TIepecUeTa SIUHHII] U3MEPEHUH U3 IPaMMOB B MHJLIHU-
IrpaMMBl.

Cria = V, %610,
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B. Onpeodenenue ucxoonoit maccogoii KOnyenmpayuu
2UOpPOKaApOOHAmM-UOHOE

% Ot6epure MepubIM mHAPOM 10 Mt (¥, MiT) OT poObI

I aHAIIM3UPYEMOl BOJIBI B KOHHUYECKYIO KOJIOY.

f/ JloGaBpTe 2 Karui pacTBOpa METHIIOBOTO OPaHXEBOTO,

poOy nepemMeraiire.

3.

Turpyiite mpoOy pacTBOPOM COJISTHON KHUCIIOTHI J0 U3MEHE-
HUS [[BETa PaCTBOPA U3 JKEJITOTO B OPAHKEBO-PO30BBIM.
3adukcupyiite 00beM CONSTHON KHUCIOTHI, TOMIEIINN Ha
tutpoBanue (V,, m).

MpumeyvaHwue. lNpu HanmuMm B UccrieayemMon Boge ruapokapboHaT-noHos 6onee 300 mr/n
nocrne OKOHYaHWsA TUTPOBaHMSA NPoby BOAbI KMNATUTE B TedeHue 5-7 MUH.
B Konbe Ha nnuTKe C 3aKkpbiTbiM HarpesaTtenem, cHabgve konby obpaTHbiM
XONoAnrbHUKOM (06paTHBIN XONOAWUMBHUK MOXHO 3aMEHUTb NepeBepHYTON
BOPOHKON). B criyyae n3meHeHus LBeTa pactBopa B XenTbli, Npoby AOTUT-
pyviTe.
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PaccunTaiiTe HCXOMHYIO MAacCOBYIO KOHILICHTPALMIO MHAPOKapOOHAT-HOHOB
(C\ i) MI/11, IO popMmyIE:

Vi xH x61x1000 _
VH

rae V, — 00beM pacTBOpa CONSHOM KMCJIOTBI, M3DACXOJ0OBAHHBIM Ha TUTPOBA-
HHE 110 METHJIOBOMY OPaH)KEBOMY B AaHHOM ONpEIEICHHUH, MJT;
H — xoHI1eHTpaIumst pacTBopa CoIstHOW KUCIOThI, 0,1 MOIB/IT;
61 — MosipHas Macca SKBUBAJICHTa THAPOKAPOOHAT-HOHA, T/MOJIB;
V,,— obbem mpobwI, 10 M,
1000 — ko3¢ durmeHT nepecuera eIUHAL] U3MEPEHUI W3 TPAMMOB B M-

JIMrpaMMBbl.

Cria = V%610,

C. Pacuem maccogoii KOHUeHmMpPayuu pacmeopPeHHozo
ouokcuoa yznepooa

BerancimTe MaccoByrO KOHIICHTPAIMIO PACTBOPEHHOTO auokenza yriepona (C,,),
MI/71, 1o (opmyre:
Cpy=(Cpry = Cyy) ¥ 0,72,

e C,,, — o0mmas MaccoBasi KOHIEHTPALHUs THIPOKapOOHAT-HOHOB, MIY/II;
C,4, — HMCXOJIHas MaccoBask KOHLCHTPAIKs THAPOKapOOHAT-MOHOB, MI/II;
0,72 — ko3¢ duIMeHT mepecyeTa KOIMYECTBA THIPOKApOOHAT-HOHOB Ha DKBHBA-

JICHTHOC KOJIMYCCTBO ABYOKHUCH YIJICPOAA.

6.7. XXene3o obOLee

Kenezo — omun u3 Hamboslee pacpoOCTPaHEHHBIX AJIEMEHTOB B mpupone. Ero
cojiep>KaHue B 3eMHOW KOpe COCTaBysieT Okoio 4,7% 1o Macce, 03TOMY KeJe30 ¢ TOU-
KU 3PEHHsI €r0 paclpOCTPAHEHHOCTH B MPHUPOJIC TPUHITO HA3bIBaTh MAKPOIIEMEHTOM.
N3BectHO cBBIme 300 MUHEpATIOB, COAEPKAIIUX COCTUHEHUS >kene3a. Cpenu HuX —
MarHuTHbIA Kenesusak o — FeO(OH), Oyperii xenesnsx Fe,0,x H,O, remarur (kpac-
HBIH JKENE3HSK), TeMUT (Oypblid XKeNe3HsK), ruaporeTut, cuaeput FeCO,, MaruuTHbI#
KOJTYEIaH FeSx (x = 1+1.4), :xene3oMapranieBsie KOHKpEIUH U 1p. JKene3o Taxke sB-
JISIeTCS YKU3HEHHO BaKHBIM MUKPOAJIEMEHTOM JIJIsI )KUBBIX OPTaHU3MOB M PACTECHUI, T.€.
ANIEMEHTOM, HEOOXOUMBIM B MaJIbIX KOJMUYECTBAX IS JKUZHEEATCIBHOCTH .
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YKeneso oGpasyer 2 pona pacTBOPUMBIX cojieif, obpasyrommx HoHsl Fe' u Fe'',
OJIHAKO B PAacTBOPE JKEJIE30 MOKET HAXOAUTHCS U BO MHOTHX JpPYyrux (opmax, B 4act-
HOCTH:

1) B BUJIE UCTUHHBIX PACTBOPOB (aKBAKOMIUIEKCOB) [Fe(H20)6]2+, coJiepKaIInux

xkeneso (I1). Ha Bozmyxe skene3o (II) 6sicTpo okucisiercst no skenesa (I1I), pac-
TBOPBI KOTOPOTO MMEIOT OYPYIO0 OKpacKy M3-3a OBICTPOTO 0Opa3oBaHUs TH-
pokcocoeauHennit (camu pactsopsl Fe’” n Fe' mpakruuecku GecrpeTHbr);
2) B BHJE KOJJIOWAHBIX PAacTBOPOB U3-3a nenmuzayuu (pacraga arperupoBaH-
HBIX YacTHUI]) THUAPOKCHA XKeJe3a MOJ BO3JCHCTBUEM OPraHUYeCKHX COEIu-
HCHUM;

3) B BUJI€ KOMIIJICKCHBIX COC}II/IHGHI/Iﬁ C OpraHn4CcCKMMM 1 HCOPraHNM4YCCKUMU JIU-
rannaMu. K HIM oTHOCATCS KapOOHMITBI, apEHOBBIE KOMIUIEKCHI (¢ Hedrernpo-
IYKTaMH U JIp. YIIEBOJOPOIaMH), TeKcannaHoheppars [Fe(CN)6]4’ u Jp.

B HepacTBOprMO#i popMe jkene30 MOKET HaXOAUTHCS B BUJIC B3BEIICHHBIX B BOJIC
TBEPbIX MUHEPATHHBIX YACTHIl PA3IAYHOTO COCTAaBA.

Takum 00pa3oM, B PUPOJIHBIX BOJAX, B 3aBUCMMOCTH OT YCJIIOBHI, MOTYT IPO-
WCXO/IUTH CIIOXKHBIE TPEBPAIICHU COSINHEHNH JKeJe3a B pa3HbIX ero (hopmax, KaK B
pacTBope, Tak ¥ B TBepAOH (B3BemIeHHON) (haze, ¥ BaKHBIMU (DAKTOPAMH IPH ITOM SIB-
JISFOTCSL KUCIIOTHOCTh CPEJIbl, KOHIIEHTPAIHSI PACTBOPEHHOIO KHcIopoaa U T.11. [Toarto-
MY TOYHBIC PE3YJbTaThl MOTYT OBITh TIOJIYYEHBI TOJBKO IMPU OMPEICICHUA CyMMapHO-
IO JKese3a BO Bcex ero opmax, Tak Ha3bIBAEMOTO 00ujeco dicenesa.

PaznensHoe omnpenenenue xenesa (II) u (III), nx HEpacTBOPUMBIX M PaCTBOPH-
MbIX (OPM, JTaeT MEHEE JIOCTOBEPHBIC PE3YJIbTaThl OTHOCUTEIBHO 3arpsS3HECHUS BOIBI
COEMHEHUAMH KeJle3a, XOTSI MHOTJIa BOSHUKAET HEOOXOANMOCTh OTPEIEITUTh JKEIe30
B €r0 MHMBHIYaIbHBIX (popMax.

[TJIK obmero >xerne3a B BOJie COCTABIISICT ISl BOJIOEMOB XO3SIICTBEHHO-OBITOBO-
ro HaszHaueHus — 0,3 Mr/i, peidoxo3siicTBeHHOTO Ha3HayeHuss — 0,05 mr/n. Jlumu-
TUPYIOIMI 1OKa3aTelb BPEAHOCTH — OPIraHOJENTUYECKUIA.

METO ONPEOENEHUA

Meron onpezeneHus xxenes3a oduiero asisiercs konopumerpudeckum (I'OCT 4011-
72, MBU-01-190-09, ITHA @ 14.1:2:4.259-2010) 1 npurozex Jyisi aHANIU3a MUTHEBOH 1
npupoAHbIX Bom. OmpeneeHne 0CHOBAaHO Ha CIIOCOOHOCTH KaThoHa skene3a (1) B un-
tepBaie pH 3—9 o0pazoBbBaThH ¢ OPTO-(HEHAHTPOITMHOM KOMIUIEKCHOE OpaH)KeBO-Kpac-
HOE€ COEJIMHEHNe. Peakinio MOKHO TIPECTaBUTh CXEMOI:
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[Ipu nanmuunu B Boge xene3a (III) ono BoccranasnuBaercs 1o xenesa (II) coms-
HOKHCJIBIM THIPOKCHJIAMHHOM B areTaTHoM OygepHoM pactBope npu pH 4,5-4,7 no
peaxiuu:

2Fe*+ 2NH,OHxHCI = 2Fe” +N,+2H,0+2HCI+2H"

Takum 00pasom, omnpesensercs cymMmapHoe cojaepikanue xenesa (I11) u xenesa
(I1I). Ananu3 npoBoAMTCS B aneTarHoM OydepHOoM pactBope mipu pH 4,5-4,7.

Mertos pakTHYECKH CETIeKTUBEH TPHU aHAIN3€ MPUPOIHBIX TOBEPXHOCTHBIX BOJ
Y TIUThEBOH BOJBL. [IpoBeneHno aHamm3a MEIaloT: Melb U KOOAJIbT B KOHIIEHTPAITUSIX
Oomee 5 mr/m; HuKen» — Oonee 2 Mr/i; MapraHenr — Ooinee 50 Mr/m; GOJBITNE KOH-
4yecTBa I[IMaHUJIOB, HUTPUTOB, MOIU(POChaTOB.

OkxkpaitieHHasi TPoOa KOJIOPHUMETPUPYETCSI BU3YaIbHO-KOJIOPUMETPHUYSCKH JTUOO
¢dorokonopumerpudecku (502 HM).

Jlnama3zoH ompeaemnsieMbIX KOHIIEHTPAIMH JKelle3a B BOAE: MPH BU3YaIbHO-KOJIO-
pumerpuuaeckoM ompenerneHnn — ot 0,1 mo 1,5 mr/m; mpu poTokomopruMeTprIecKoM
onpenenenunt — ot 0,05 10 2 mr/i.

O0beM TpoOkI coctarisieT 10 MIT, TPOIOIKUTEIBHOCTD aHal3a — He Oonee 20 MUH.

OBOPYOOBAHUE U PEAKTUBDI

Bymara nHaukaropHas yHUBEpcalbHas, MEpHAsl CKIIHKA ¢ MeTKOW «10 Mm» ¢
MPOOKOIA, TIHITeTKa TpaayrupoBanHas Ha 10 M (B cOCTaB HEKOTOPBIX M3IETHA HE BXO-
JTAT), TIMIETKAa-KalleIbHUIA moimMepHast Ha 1 mi (5 ).

Bona nuctunnupoBaHHasi, pacTBOp OpTO-(heHAHTPOINHA, PacTBOp OydepHbIii are-
tatHbeiil (pH = 4,5), pactBop ruapokcuaa Hatpus (10%), pacTBOp COISTHON KHCIIOTHI
(1:10), pacTBOp COJISTHOKHUCIIOTO THAPOKCHIAMUHA.

MpumeyaHue. Boga auctvnnupsaHHas B COCTaB U3AENUS HE BXOANT.
KoHTponbHas nBeToBas mkaiga o0paslioB OKPAacKH JUTS OMPEeNIeHHs Keme3a 00-

mero (0; 0,1; 0,3; 0,7; 1,0; 1,5 mr/m).
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6.7. XKene3o obGwee

[Ipu poroxomopumeTprdeckoM ompeneneHun: hotokomopuMeTp «IxoTecT—2020%
WM aHAJIOTUYHOTO TUNa ¢ KroBeTor 10 MM.

Pacnonooicenue 060py()08aHM}Z u peakmueoe cMm. 6 nacnopme Ha uzoenue.

OTBOP NPOB

s orGopa mpod mpu ompeneneHu  O0IIero Kee3a UCTIONB3YIOTCS OyThUIH U3
MOJMMEPHOTO Marepuasa Win OOpOCHIMKATHOTO cTeKia. J|aHHBIM Mmokas3arellb PeKo-
MEH/IyeTcsl ONpEAEIATh cpa3y IOCie OINpeesIeHUs] HEyCTOMUUBBIX Mokazateneil. [o-
MyCKaeTcs XpaHeHne Npod B TeueHHe He Oojiee 2 CYyTOK MpH YCIOBUHM HMX KOHCEpBa-
1wy noakucienreM 10 pH menee 2 (20 My KOHIIEHTPUPOBAHHOW COJITHOM KHCIIOTHI
Ha 1 J1 Bo#pl) M XpaHeHus B XomomuibHHKE (2—5 °C).

Iloopobuee 06 ombope u noozomoske npod cm. 8 pazoeie 5.

BbINOJIHEHUE ONPEOENEHUA

= 1.

OToTIOCHUTE MEPHYIO CKIITHKY HECKOJIBKO pa3 aHau3Hupye-
N . Moi1 Bojioil. HaneiitTe B CKIISIHKY TTpoOy BOJBI 10 METKH

:F «10 mm». Ucnonp3yst yHUBEpCaIbHYIO UHAUKATOPHYIO

— Oymary W MUIeTKYy-KalleIbHUILY, a TaKKe, B 3aBUCUMOCTH OT
PH cpenpl, pacTBOPBI MHIPOKCHIA HATPHUS JTMOO COJITHON
KHUCTOTHI, noBenute pH mpobsr o pH 4-5.

10 mn

MpumeyaHwne.
[ns ToYHbIX aHanu3oB o6beM Npobbl OTMEPLTE C MOMOLLBIO rpa-
OyVpOBaHHON MUMNETKMU.

CobGnioaanTe OCTOPOXHOCTL NMpu paborte
C pacTBOpamMu LLENoYM U KACTOThbI!

2.

JloGaBbTe B Ty K€ CKISIHKY NMUTIETKON-KaeIbHULIEH

4-5 Kamensp pacTBOpa COJITHOKHCIIOTO THIPOKCHIIAMUHA
(oxoio 0,2 mut). CKISIHKY 3aKpoiTe POOKOH M BCTPSIXHUTE
JUIS TIepeMEINBAaHUs PacTBOPA.
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3.

JlobaBbTe pa3HBIMU MUTIETKaMU ToodepeHo 1,0 mu arre-
tarHoro OygepHoro pactBopa u 0,5 mMi1 pacTBOpa OpTo-
(eHanTpONMHA.

[Nocne xakmoro npuOaBICHUS CKIISTHKY 3aKpOUTE MPOOKOH
W BCTPSIXHUTE IS TICpEMEITHBAHISI PacTBOPA.

4,

PactBop B ckisinke octaBbTe HA 20 MUH. 7151 TTOJTHOTO
pa3BHUTUS OKPACKH.

5.

ITpoBeauTe KOJOPUMETPUPOBAHUE TTPOOBI.

ITpy BU3yaTbHO-KOJOPUMETPHYECKOM OIPEICTICHIH
CKIITHKY C TIPO0OH TIOMECTHTE Ha Oeloe TojIe KOHTPOILHOM
mikajpl. OcBeasi CKISTHKY PacCesiHHbIM OelIbIM CBETOM
JIOCTATOYHONW MHTCHCHUBHOCTH, HAOMIONANTE OKpacKy
pactBOpa cBepxy BHH3. Onpenenute Ommkaiiiiee

MO0 OKPACKE T0JIe KOHTPOIBHOM IIKATIbl B COOTBETCTBYIOIICE
€My 3Ha4YCeHHE KOHIICHTPALIMH *keJjie3a 00IIero B Mr/JI.

6.

[Ipu poToKOIOPUMETPUUSCKOM OIPEICIICHUHA OKPAIICHHYO
npoOy nomecture B ktoBeTy (10 MM) 1 onpeenuTe 3Haue-
HHUE ee ONTHUYECKON MIIOTHOCTH Ha (DOTOKOIIOPHUMETpE
«9xoTecT—2020» WM aHAJIOTUYHOTO THTIA TIPU JUTHHE BOJTHBI
502 HM OTHOCHTEILHO XOJIOCTOU MPOOBI.

Jlanee, ¢ “CNOIB30BAaHUEM TPALyHPOBOYHON XapaKTECPUCTH-
KH, 3a0J1aroBpeMeHHO MMoCcTpoeHHo cormacio MBU-01-
190-09, paccunTaiiTe MacCOBYIO KOHIICHTPAIIHIO JKEJe3a
00II1eTo B MI/II.

HpI/I HCIIOJIb30BaAHHUHU q)OTOKOHopI/IMeTpa C 3aporpaMMMUpOBaHHBIMH 3HAYCHUAMU

napamMeTpoB FpaZLYI/IpOBO‘{HOﬁ XapaKTCpUCTHUKU, 3HAYCHUS MacCcoBOH KOHILICHTpAalun
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JKeJie3a OOIIero aBTOMAaTHYEeCKH BBIBOIATCS Ha ero muctuied. [Ipu pabote Ha horokomo-
pUMeTpe PyKOBOJICTBYHTECh HHCTPYKIMEH, IPUIaraeMoi K IpHOOpY.

KOHTPOIlIb TOYHOCTU AHAJIU3A

KoHTpoJIb TOYHOCTH aHajM3a IPH OMPEACICHUH OOIIEro Kejie3a MOXKET ObITh
BBITIOJIHEH ITyTEM aHan3a CICIHaTbHO MPUTOTOBICHHOTO pacTBopa coiu Mopa
2+
FeSO,x(NH,),SO,x6H,0 nmu I'CO 1o nony Fe” .

6.8. XKecTkocTb 0o0OLWas, KanbLuun U MarHum

OOr11eil KECTKOCTBIO CUUTACTCS CyMMapHasi )KECTKOCTb BOABI, T.¢. o0Iee coaep-
JKaHUE PACTBOPHMBIX COJICH KaJIbIMsl U MarHHs.

BBuay TOro, 4TO CONISIMHU KECTKOCTH SIBIISIFOTCSI COJIM Pa3HBIX KaTHOHOB, UMEIO-
HIKe pa3HyIo MOJIEKYJISIPHYIO Maccy, KOHLIEHTPAIIUs COJICH KECTKOCTH, UIIN JKECTKOCTh
BOJIbI, U3MEpSAETCS B €AMHULIAX 3KBUBAJCHTHON KOHLIEHTPALUH, T.€. KOJIUYECTBOM
Moib/n unu Mmonb/i. C 2003 1. B Poccuiickoit denepamnun keCTKOCTh BOABI 000-
3HavaeTcs kak (JK) n Belpaskaercs B rpagycax xectkoctu (°XK). I'pagyc sxectkoctu
COOTBETCTBYET KOHIEHTPALMH ILEI0YHO3EMENILHOTO 3JI€MEHTa, TPEUMYIECTBEHHO
xanpius (Ca’’) u marans (Mg’'), uncIeHHO paBHO# 1/2 ero MoIs, BRIPAKEHHOI B
mr/n (TOCT P 52029). Takum 00pa3om, BMECTO HCIIONIB30BABIICHCS paHee pazMep-
HOCTH OOIIIeH KEeCTKOCTH MMOJIB/JT 9KBUBAJIEHTA CIIEAYET UCIOIB30BaTh °JK, mpu aToM
YHCIICHHBIC 3HAYCHHUS BETMUMHBI )KECTKOCTH He m3Mersorest. 199K = 20,04 mr/in [Ca’™']
wmm 12,15 mr/n [Mg”'].

JomyctimMasi BelmuuHa o01Iei )KeCTKOCTH JJIsl TUTHEBOM BOBI M HCTOYHHKOB IIEH-
TPaJM30BaHHOTO BOAOCHAOXKEHHS cocTaBiseT He Oonee 7 °XK (B OTAENBHBIX Clydasx —
1o 10 ©XK), mTuMuTHPYIONTH TToKa3aTelh BPEAHOCTH — OPTaHOJICITHICCKUH.

METO ONPEOENEHUA

Merton onpenenenust oomiel sxectroctu (P 52.24.395-2007, UCO 6058, TOCT P
52407-2005) kak cyMMapHON MacCOBOM KOHIEHTPAIIMU KaTHOHOB KaJbIMsI M MarHus
SBJISIETCS TUTPUMETPUYECKUM M TIPUTOJIEH IS aHAJIN3a MMUTHEBOM, IPUPOTHON U HOP-
MaTUBHO-OUHUILEHHON CTOYHOW BOJBI, @ TaKXKe BOJIHBIX ITOYBEHHBIX BBITSDKEK. Ompe-
JIeJICHHEe OCHOBAHO Ha PEaKLMH COJIeH KalbLHs U MarHUs C PEakKTHBOM — TPUJIOHOM b
(mByHaTpueBoi conbto TrneHauamMuH-N, N, N’ N’-TeTpayKkCyCHOW KHCIIOTHI, UK CO-
kpatienHo J/ITA):

101




6. MOKA3ATENU U NPOLIEAYPbI AHATIU3A

Ca” +NaH,R — Na,CaR +2H",
Mg* +Na,HR -~ NaMgR +2H",

rae R — paaukall 3TUICHIMaMUHTETPAyKCyCHOM KMCIOThI —
('OCCH,),NCH,CH,N(CH,CO ),

Amnamuz npoBozgsat nipu pH 10-10,5 TuTpuMeTprdecknM METOIOM B MPHCYTCTBHU
WHJTUKATOPa XPOMOBOTO TEMHO-CHHETO KHCJIOTHOTO (KHCIIOTHOTO XPOMOBOTO cHHEro T).

Ponb nHMKaTOpa B OTIpeesieHny 00IIel KEeCTKOCTH COCTOUT B TOM, YTO TIPHU €T0
JI0OABIICHUH B aHAJTU3UPYEMYO BOJY IEPBOHAYAIILHO ITPOUCXOAUT PEAKIUs, B PE3yIib-
TaTe KOTOPOM BECh KaJbIMH U MarHuil CBS3bIBAIOTCS WHIAMKATOPOM C 00pa3OBaHUEM
COCTMHEHUS, OKPAIIEHHOTO B KPACHBIN IBET (HA TIPUMEPE PEAKITUU C KATBIIEM):

2HInd + Ca* - Ca(Ind), +2H"
CUHMH KpacHBIH

Janee, npu turpoBanuu, mo mepe jnodasienus DJTA obOpasyercst Oosiee mpod-
HBIA OCCIIBETHBIM KOMIUICKC C KajJblMeM (MarHHEM), KOMIUICKC C MHJIUKATOPOM pa3-
pyIIaeTcs U BICBOOOXKIACTCS WHIMKATOP, OKPAIIMBAIOIIAI PacCTBOP B CHHHUIA IIBET:

Ca(Ind),+ Na,H .R = Na,CaR + 2HInd
KpacCHBI CUHMI

AHam3y He MEIIaT KaTHOHKI Xkelne3a (o 10 Mr/in), a Takke HUKENs, KoOalbra
u meau (1o 0,1 mr/m). Ilpu aHanmm3e 3arpsi3HEHHBIX BOJI BO3MOXKEH HEUETKHH Tepexo]
OKpacKu IpHU TUTPOBAHHH, a TAKKEe 0OCCIIBEUMBAHUE PACTBOpA M3-3a MPUCYTCTBUS B
BOJIE HEKOTOPBIX IIPUMECEH.

B HacrosIemM pyKOBOJICTBE METO ONpEeNICHUs] O0IIeN KECTKOCTH TPUBOIUT-
¢S B IByX MOIU(UKAIIUAX — KalleJIbHOTO U 00BEMHOTO TUTPOBaHus. B mepBoii, ympo-
IICHHOM, MOIU(UKAIIUU TUTPOBAHUE MPOBOJIUTCS A00aBICHUEM K MpoOe o0beau-
HEHHOT'O PeaKTHBa, copepkamiero uuaukarop u DJTA, u3 kaauOpoBaHHOM MUTIETKH
KarsiMu. Vcronp3oBanue sl TATPOBAHMSI MEPHOU CKIISTHKU C Pa3HBIMHU 3HAYCHUS-
MU oobeMa (2,5; 5,0; 10 Mir) TO3BOMSET OXBATUTH BECh KOHIIEHTPAIMOHHBIN JHara-
30H METOJIA.

Mopmudukanus ¢ 00beMHBIM TUTPOBAHHEM IPE/IIOIaraeT KIACCHYECKOe MPOBe-
JICHUE aHaliu3a, T.e. paszelibHoe Jo0aBineHue uHauKaropa u DJ{TA u TuTpoBaHuE C
WCTIONIb30BaHUEM KaJTMOPOBAaHHOW MHUIMETKH (OIOpPETKH).

Jlnarma3zon n3mepseMbIX BEMUarH 001Iei skecTkocTe — oT 0,5 10 10 ©)K u Gornee.
IIpm obmeti sxectrocTH O6omee 10 °XK HeoOXoammMo MPOBOIUTH pazOaBiicHHE TPOORI IH-
CTHJTMPOBAHHOM Bo0i. OOBeM MpoOkI, HEOOXOAMMOI IS aHAIM3a, COCTABISIET I YKa-
3aHHOTO JMara3oHa KoHIeHTparuid 10 M, Ho MoxkeT ObITh yBenmmdeH a0 250 mi1 mpu
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aHaJi3e PacTBOPOB C TIOHMKEHHOHN BETMYMHOHN OOIIel jkeCTKOCTH. MeTo J0CTaTouHO
TOUYEH: aOCOMIOTHAS TIOTPEIIHOCTh OINPEIENICHUs OOLIEH KECTKOCTH MpU 00beMe MPoObI
10 mut He nipessiraet 0,5 XK, npu oobeme mpoosr 250 M1 — 0,05 K.

Merton onpezeneHUsT MacCOBOM KOHICHTparu karnona kameius (P 52.24.403-
95, NCO 6059) aHanoru4yeH METOIy OIpeIeiieHHs 00IIEH KECTKOCTH ¢ PEaKTUBOM TPH-
soHOM b ¢ To# pasHmIeH, 9TO aHAIN3 MPOBOIUTCS B CHIIBLHOIIEIOTHOH cpene (pH 12—
13) B mpucyTCcTBUM WHAWKATOpa Mypekcuaa. /luama3oH u3MepseMbIX KOHIIEHTpAIHi
KaJblusl coctasisieT oT 2 10 500 mr/n npu oobeme 1mpoos! 10 Mit. MonsipHy 0 KOHLICHT-
palyIo SKBUBAJIEHTA KaJIbLMs PAaCCUUTHIBAIOT MO pe3yJbTaraM TUTPOBAHUS IO TaKOM ke
(dhopmyrie, uTo MpUBEAEHA IS pacuera oouiel xecTkocTi. OnpeaeseHuo KaabLus Me-
Iar0T Kap60HaTI)I U JUOKCHUI YIJICpOda, yaalIsd€MbIC U3 Hp06LI Ipu €€ NNOAKUCIICHUH.

Jlis onpeneneHus CoAep KaHusl MarHusl B HE3arps3HEHHbBIX ITOBEPXHOCTHBIX U
TPYHTOBBIX ITPUPOJIHBIX BOJAX, KaK U B OOJIBIIMHCTBE PEYHBIX BOZ, MOXKHO ITPUMEHSTh
pacyeTHbIH (KOCBEHHBIH) METOJ, MPH KOTOPOM KOHLIEHTPALMsl MAarHusl pacCUUTHIBACT-
Csl KaK Pa3HOCTh PE3yJIbTaToB ONpesesicHHsl OOIIeH KECTKOCTH M KOHLEHTpAIUU Ka-
THOHA KaJIbLIUs. I[J]S[ aHaJIn3a 3arpA3HCHHBIX BOJ Ha COACPIKAHMC MarHus HCO6XOILI/I-
MO IPUMEHATH NPAMOC OMNPCACIICHUEC Maroud TUTPUMETPHUICCKUM MCTOAOM.

OTBOP MNPOB

[Ipu onpeneneHny OOIIEH )KECTKOCTH U KaJIbITHS JIIsl 0TOOpa MPOO UCIONB3YIOT-
cst OyThUTH U3 TIOJMMEPHOTO MaTepHalia WU cTekia. MakCHUMabHBIN PEKOMEH Ty eMbIN
CPOK XpaHeHUsI Ipod — He Oosiee 4 CyTOK (Kpome Mpod C yAeIbHON 3JIeKTPOIIPOBO/I-
HoCThIO Oosiee 70 MCM/M — He OoJiee CYTOK).

Kpome Toro, pu omnpeieNieHnd KallbIlnsl JIOMycKaeTest Xpanenue npod g0 1 me-
csilla MPU YCIOBUU MX MOAKHCIeHHs 10 pH MeHee 2 (He T0MycKaeTcs MPUMEHSTh cep-
HYIO KHCIIOTY).

Tloopobuee 06 ombope u nodecomoske npob cm. 6 pazoene .

A. Onpeoenenue oouei ycecmkocmu, KaneibHoe mumposanue

OBOPYOOBAHUE U PEAKTUBDI

CkJIsTHKA JUIsi TUTPOBAHUSI C IMTPOOKOM, IMUTIETKA-KAIICIbHUIIA TTIOJIMMEpPHAsL.
PactBop TuTpanra.
KoHTponbHas mikana o0pa3oB OKpacky Hadajda ¥ OKOHYAHUS TUTPOBAHMA.

Pacnonoscenue 0b6opyoosanus u peakmueog cm. 8 nacnopme Ha usoenue.
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BbINMONMHEHWE ONPEOENEHUA

=

1.

OnosoCHUTE MEPHYIO CKIITHKY HECKOJIBKO pa3 aHaIu3upye-
MO# Bonoil. Haselite B CKIISIHKY 1O METKH OIPEEIICHHBIN
00BeM TIPOOBI BOABI, B 3aBUCHMOCTH OT TPEATIOIaracMoin
JKECTKOCTH:
— qurst Msirko#t Boge! (1,5-3,0 °2K) — mo metkm «10 Mi»;
— st Bofbl cpenelt xkectkoctu (3,0-6,0 °XK) u xecr-
kot (6,0—10,0 °K) — mo meTku «5 Mi»;
— 115 o4eHsb sxecTkoi Bogwl (6omee 10,0 ©0K) — mo met-
KU «2,5 MiD».

2.

PacrionoxuTe CKISIHKY C pacTBOPOM Ha 0eoM (oHe mpu
JIOCTAaTOYHOM OcCBeleHHOCTH. Jlo0aBmaiiTe K pode mumer-
KOM-KaneJbHUIIEH pacTBOP TUTPAHTA, CUMTasl Karliu.

Obpamume 6HUMAHUE HA Y8em pacmeopa nocjie 000asieHus
nepevix Kaneib mumpanma — po30ebiil (OKpacka obpasya
«Hauano mumposanusy).

3.

[Iponomxkaiite 100aBIATH PacTBOP THTPAHTA IO KAIJISIM,
HETPEPBIBHO MEPEMEIINBAasi COACPKUMOE CKIISTHKH M CPaB-
HUBasl OKPACKy PacTBOPa C KOHTPOJIbHOW IIKAJIOH, J10
M3MEHEHHs [[BETa PacTBOPa OT PO30BOTO JI0 CHPEHEBO-
cuHero. BOmu3y TOYKM SKBUBAJIEHTHOCTH, ITOCiIe H00aBiie-
HUS OUEpPEeTHOM Karuti, HaOIIoaiiTe 3a OKpacKkoil pacTBopa
He menee 1020 cek. (oxpacka obpasua «OKOHUYaHHE THTPO-
BaHU» ).

Jnist yTOYHEHHMST KOJIMYeCTBa Karellb PacTBOpa TUTPAHTA,
M3pacXOI0BAaHHBIX Ha TUTpoBaHue (N), aHATN3 PEKOMEHTY-

€TCs TIOBTOPHTD, IIPH 3TOM JUIS aHAJIN3a OTOMpaiTe poObl B 00bEME COTIIACHO
METKaM Ha MEPHOU CKJISHKE (CM. M. 1. JAHHOTO ONpeIeIICHH ).
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Paccuuraiite BenmmunHy 0011I€# )kKeCTKOCTH BOJBI B 1pode C o B K (MMOTTB/IT
SKBUBAJICHTA) B 3aBUCHIMOCTH OT 00beMa MpoObI (VH) U KOJIMYECTBA Kameib
M3pacX0/IOBaHHOIO pacTBopa TUTpaHTa (N), HCIOJb3Ys JIJaHHbBIC Ta0JI. 7.

Tabnuua 7
HaHHble Ana pacyeTta o6Luen KeCTKOCTH
O6Bbem npobbl, Mn PacuyeTtHan chopmyna ans onpegenenus C . B °X
2,5 2xN
50 1xN
10,0 0,5 xN

MpumeyvaHue. [aHHble B Tabn. 7 npuBegeHbl U3 yCrioBusl, 4To 1 kannsa pacTteopa
TUTpaHTa akBMBaneHTHa 1°XK npu TMTpoBaHMM NpPobbl 06bEMOM
5 wmn.

Mpumep. [Tpu onpeneneHnn 0OIIEH KECTKOCTH JIEIeOHO-MUHEPAIFHON BOIBI HA TUTPO-

BaHKE NMPOOBI 00BEMOM 2,5 MII M3pacXO0BAaHO 7 Kallellb pacTBOpa TUTPaHTa. 3HAYCHHE
0011Iei KECTKOCTH BOJBI PACCUMTHIBAEM MO Ta0M. 7 Kak:

Co=2*N=2,0%7=14°K.

B. Onpeoenenue oowiei sncecmxkocmu,
o00veMHOe mumpoeanue

OBOPYOBAHUE U PEAKTUBbI

IIuneTka-kanenbHUIIA NOJIMMCpHasA, NMUIIETKAa I'palyupOBaHHasA [JI1 TUTPOBAHUA

C COCIIMHUTEIILHOU TPYOKOM M IIITPUIIEM-TI03aTOPOM, CKIITHKA ¢ METKOH « 10 M.

PactBop OydepHbIii aMMHAIHBIN, pacTBOp MHIWKATOPA XPOMOBOTO TEMHO-CHHE-

ro, pactBop TpmioHa b (0,05 Momw/1 SKBUBaJICHTA).

Pacnonosicenue 0b6opyoosanus u peakmueog cm. 8 nacnopme Ha usoenue.
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6. MOKA3ATENU U NPOLIEAYPbI AHATIU3A

BbIMONIHEHME AHAJIU3A
1.

OnonocHUTE MEPHYIO CKIITHKY HECKOJIBKO pa3 aHaJIM3Hpye-
MO BOZOM.
Hauneiire B ckIstHKY TipoOy BOAbI 10 METKH « 10 M.

MpumeyaHwne.
[ns ToYHbIX aHanu3oB o6beM Npobbl OTMEPLTE C MOMOLLBIO pa-
OyVpPOBaHHON MUMNETKMU.

JobaBnsiiiTe B CKIISIHKY Pa3HBIMH MUNETKAMH 2—3 Karuin
pacTBopa OydepHOro aMMuayHoro U 1—2 Karu pactBopa
WHJIUKATOpPa XPOMOBOTO TEMHO-CHHETO.

[epMeTHYHO 3aKpoiiTe CKISTHKY MPOOKOH M BCTPSIXHUTE JJIS
IIepEeMEIINBAHH.

4,

ITocTeneHHO TUTPYHUTE COACPKUMOE CKISTHKU PacTBOPOM
TpuioHa b ¢ moMoIIpi0 MUNETKY U IIIPHUIA 0 Iepexoaa
OKpacK{ B TOYKE SKBUBAJICHTHOCTH M3 BUHHO-KPacHOU B
SIPKO-TOTYOYt0, HaOJIFO/Iast OKpacKy Ha Oenom ¢oHe mpu
JIOCTaTOYHON OCBELICHHOCTH. [lepuoauuecku BCTpsAXUBaiiTe
CKIJISTHKY JUTS TiepeMenuBanus mpooObl. Onpeaennute o0beM
pacTBopa, U3pacXo0BaHHBIN Ha TUTPOBAHME OOIIEH JKECT-

koctu (V,, mi).

MpumeyaHwue. lNocne nsmeHeHusa okpacku Nnpoby Heobxoammo Beigepxatb ewe 0,5 MuH.
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Ona NOJIHOro nNpoTekaHna peakuumn, nocre 4Yero NpuHATL pelleHne 00 OKOH-
YaHuu TUTpPoBaHus. B cnyyae, ecny okpacka pacTBopa HECKOMbKO BOCCTa-
HOBUTCS, HeobxoamMmo o6aBuTh eLle HEKOTOPOE KONMMYEeCTBO pacTBopa
TpwnoHa b.




6.8. XXecTkoCcTb 06wl as, KanbLuUi U MarHumn

5.
Paccuuraiite 3nauenne obmieii sxectkoctu (Cy, ) B XK (MMOIIB/I SKBUBAIEHTA)
o opmyie:
Vo X H %1000
Com == ————=Vpu X5,
Vi

rae V. — o0beM pacTBopa TpUIoHa b, H3pacxon0BaHHOrO Ha THTPOBAHUE, MIT;
H — KOHIIGHTpaITisi TUTPOBAHHOTO pacTBopa TpuioHa b, 0,05 Mo/ 9KB.;
V ,— 00beM BoJIbl, B3ATOH Ha aHamms3, 10 mi;
1000 — ko3 duiueHT nepecyera eAMHUI] U3MEPEHUSI U3 MOJIb B MMOJIb.

[Ipn HEOOXOMMMOCTH BBITTOTHEHUSI 00Jee TOYHBIX aHAJIN30B JUOO aHAJTU30B
pacTBOPOB C TIOHMKEHHON BEJIMYMHON OO0IIel xkecTkocTu (MeHee 0,5 MMOIb /1) pe-
KOMEHJIyeTCsl OTOMpaTh aHAIM3UPYEMYIO NMPoOy B KOJIMYECTBE, 0OpaTHO MPOMOpPLH-
OHaJIbHOM BEJIMYMHE O0IIeH JKecTKOCTH, HO He Oonee 250 mi. TurpoBanue mpoBo-
JIUTE B KOHUYECKOUM KOJIOE MOAXONAIIEro pa3mepa. Pacuer mpoBoauTe MO TOM XKe

hopmyire.

KOHTPOIlIb TOYHOCTU AHAJIU3A

KOHTpOJ'IL TOYHOCTH IPpHU ONPCACIICHUN 061116171 JKECTKOCTH MOJKET OBITH BBIMNOJ-
HCH ITYTEM aHalJIn3a KOHTPOJIbHBIX PaCTBOPOB, UMCIOIIUX M3BCCTHYIO KOHLICHTpPAIUIO
KaTHOHOB KaJIbIIWA UJIN MarHus.

C. Onpeodenenue Kkanvyusn

OBOPYOBAHUE U PEAKTUBDI

[Munerka-kanenpHAIA TOJMMEpPHAs HA |1 MII, IUIIETKA TPaAyUpOBAHHAS JUIS THT-
pOBaHUS C COCTUHHUTEIBHON TPYyOKOW W IIMIPHUIIEM—I03aTOPOM, TMAJIOYKa CTEKIISTHHAS,
CKJISTHKA ¢ METKOM «10 M.

bymara yHuBepcanbHas WHIUKATOpHAs, UHAMKATOP MypeKcu] (MHAMKATOpHas
CMECh) B KallCyJiax, PaCTBOP COJISTHOM KUCIIOThI, pacTBop TpuiioHa b (0,05 MoJib/i 9KB.),
pacTBOp THAPOKCHAA HATPHSL.

Pacnonooicernue 060py()06(1HM}Z Uu peakmueoe CM. 6 nacnopme Ha uzoenue.
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6. MOKA3ATENU U NPOLIEAYPbI AHATIU3A

BbIMONIHEHME AHAJIU3A
1.

OnonocHUTe MEPHYIO CKISIHKY HECKOJIBKO Pa3 aHAIM3UPYEMOit
BOMoN. Haneiite B CKISTHKY TIpo0y BOABI 10 MEeTKU «10 M.

MpumeyaHwne.
[nsa TovHbIX aHanu3oB o6bem Npobbl OTMEPLTE C NMOMOLLBIO rpa-
OyVpOBaHHOW MUMNETKMU.

[IpubaBbTe MO KarusiM pacTBOP COJSTHOM KHCIIOTHI

1o pH 4-5, momenvBas CTEKJISTHHON MaIOUKOU

(pu 5TOM |3 MPOOBI yIansieTcs TuApOKapOOHAT-HOH B BHJC
CO,). Bennunny pH KOHTpONIMpy#TE 10 YHUBEPCATILHOM
WHIUKATOPHOHN Oymare.

3.

K npo6e npubasbTe numnerkon-kanenbaunend 13—14 xanenb
(oxomo 0,5 Mi1) pacTBOpa TUAPOKCUAA HATPHUS U COACPIKUMOE
omuoi karcynsl (0,02—0,03 r) nuHauIKaTOpa MypeKCHaa.
PacTtBop nepemeniaiite CTEKISTHHON MaJOYKOM.

4,

[IpoBenuTe TUTpOBaHUE PACTBOPOM TpuiioHa b, ucronb3ys
LITIPUI] ¥ TPAJyHPOBAHHYIO MHTIETKY, /IO IEPEX0/ia OKPACKU
B TOUKE YKBUBAJIEHTHOCTH M3 PO30BO-OPaHKEBOM B CHHE-
¢uoneToByto. M3mMeHeHne okpacku HabomaiiTe Ha OeIoM
(oHe mpu JocTaTovuHON OcBeleHHOCTH. [lepnoandeckn
BCTPSIXUBANWTE CKISTHKY JUTS TIepeMenrBanus mpoosl. Ompe-
JenuTe 00beM pacTBopa TpWiioHa b, M3pacxomoBaHHBIN Ha
TUTpOBaHUe Kanblws (V, ,, Mi).

MpumeyaHwue. lNocne nsmeHeHusa okpacku Nnpoby Heobxoammo Beigepxatb ewe 0,5 MuH.
Ans MOMHOro NPoTEKaHWs peakumn, Nocrne Yero NPUHATL peLleHne 06 OKOH-
YaHuu TUTpPoBaHus. B cnyyae, ecny okpacka pacTBopa HECKOMbKO BOCCTa-
HOBUTCS, HeobxoamMmo o6aBuTh eLle HEKOTOPOE KONMMYEeCTBO pacTBopa
TpwnoHa b.
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6.9. 3anax

5.

Paccuuraiite MONAPHYIO KOHIEHTpALMIO SKBUBaIeHTa Kanbius (C, ) B MMOIb/I
o opmyie:

_ Vi X H %1000
Cra D7
1

rae V, , — o0beM pacTBOpa TpuiioHa b, M3pacxo0BaHHOIO Ha TUTPOBAHME, MII;
H — KOHIIGHTpAITUsl TUTPOBAHHOTO pacTBopa TpuioHa b, 0,05 MoJIb/71 9KB.;
V,— 00bem IpoOsl BOZIBI, B3ATOH Ha aHanms, 10 mi;

1000 — ko3¢ durueHT nepecyera eAMHUI] U3MEPEHUSI U3 MOJIb B MMOJIb.

=V X35,

MaccoBasi KOHIIGHTpAIUsl KaTHOHA KaJbI[Usl MOXKET OBITh paccCuuTaHa YMHO-
JKEHUEM TI0Jy4EeHHOTo 3HaueHus C, Ha MOJAPHYIO MacCy SKBMBAJIEHTA KaJbIMsA
(20,04 r/™momnb).

KOHTPOJIb TOYHOCTU AHAJTIU3A

KoHTpO/Ib TOYHOCTH TIPU OIPEJICIICHUH KaJIBIMsI MOXKET OBbITh BBIMOJIHEH MTyTeM
aHaJin3a KOHTPOJIBHBIX PACTBOPOB, UMEIONINX W3BECTHYIO KOHIICHTPAITMIO KAaTHOHOB
KaJIBIHS.

D. Onpeodenenue maznus

MaccoByro konuenTpauio karnona Maraus (C, ) B MI/JII OIPEJIENTUTE PACUETHBIM
METOJIOM, ITPOU3BEJIS BBIYHUCIICHUS 10 (opMyJie:

C = (Cpp— C,.) <243,

mr

e C o 1 C s — PE3YJIBTAThI ONPEIEIICHUS 001I1eH KECTKOCTH W MOJIIPHOM KOHIIEH-
TpaIyy SKBUBAJICHTAa KaTHOHA KAJIBIUSI COOTBETCTBEHHO;
24,3 — MousipHas Macca MarHus.

[NomydeHHBIH pe3yabTar OKPYIIIATE J0 HETbIX Yrcen (MT/).

6.9. 3anax

3amax Boabl OOYCIIOBICH HAIWYMEM B HEH JIETy4MX MaxHyIIMX BemecTB. [Ipak-
THUYECKU BCE OpraHMYECKHE BEIecTBa (B OCOOCHHOCTH JKHJIIKME) UMEIOT 3amax U Te-
penaroT ero Boze. 3amax MOXeT ObITh MPUAAH BOJE KUBYIIMMH U OTMEPIIMMH Opra-
HU3MaMU, PacTUTEIbHBIMU OCTaTKaMH, IOYBaMH, CIELHU(PUUSCKUMU BEIIECTBAMH,
BBIIETISIEMBIMU HEKOTOPBIMU BOJOPOCIIIMA U MUKPOOpPTaHU3MaMHM, a TaKKe MPUCYT-
CTBHEM B BOJIE PACTBOPEHHBIX I'a30B — XJIOPA, aMMHaKa, CEPOBOIOPOJA, MEPKaMTa-
HOB WJIM OPraHUYECKHUX M XJIOPOPTaHMUYECKUX 3arpsisHeHHud. Paznnuaror npupoownvie
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6. MOKA3ATENU U NPOLIEAYPbI AHATIU3A

(ectecTBeHHBIE) 3anaxu: apoOMaTUIECKHU, OOJIOTHBIN, THIJIOCTHBINA, APEBECHBIN, 3EM-
JIUCTHIN, TUIECHEBBIH, PHIOHBIN, TPABSIHUCTHIN, HEOTIPEICTICHHBIN, CEPOBOJIOPOAHBIN H
T.I. 3anaxu ucKyccmeeHH020 npoucxoxcoenus Ha3bIBaloT TI0 BEIIECTBAM, aCCOLMALNT
C KOTOPBIMH OH BBI3BIBACT: (DEHOJILHBIN, XJIOPPEHONBHBIN, HEPTIHON, CMONUCTHIA U
Tak janee. Takue 3amaxu OOBIYHO 3HAYMTEILHO U3MEHSIIOTCS MPU 00pabOTKE BOJIBI.

[Tpn KOppeKTHOI oreHKe 3armaxa (T.e. ¢ HCIOIb30BaHNEeM TaONHIT, TITKAJT, PA3TMIHBIX
KPUTEPHEB COIOCTABJICHNS) CIIELUAIIMCTBI TOBOPAT 00 OpeaHONenmuueckux uamMepeHusx.

Omnpenenenue 3amaxa, TaKKe Kak M MPUBKYCa, OCYIICCTBISIETCS 3KCIEPTOM (Jie-
TYCTaToOpOM) MPH OMPEICICHHBIX YCIOBHUSIX. 3amax MOKHO XapaKTepU30BaTh MO Mpo-
HCXOXK/ICHHIO (MCCKYCTBEHHOE MIIM €CTECTBEHHOE), XapaKkTepy MPOsIBJICHUS, MHTEHCHB-
HOCTH C OIIEHKOW B Oayutax. JIJist MUTHEBOI BOJIBI IOIyCKAeTC s 3ammax He Ooree 2 6aioB
(CanlIuH 2.1.4.559-96, I'OCT 3351).

Ecim n3BecTHO, Kakoe MMEHHO Iaxydee BEIIeCTBO NMPHUAAET BOJAE 3aIaX, MOXKHO
KOJIMYECTBEHHO OIPECIIUTh NHTCHCUBHOCTH 3allaxa KaK CTENEeHb pa30aBiieHHs aHa-
JM3UPYEMO BOABI BOJOH, JIMIIEHHOM 3anaxa™®. [Ipu aToM orpeaensior moporopoe umc-
110 3amaxa N:

Vo
V,”’
rae V), — cymMmapHbIi 00beM BOJIBI (€ 3amaxoM U Oe3 3amnaxa);
V, — o0beM aHanu3upyeMoii BOIBI (€ 3a11axoM), MIL.

Hcrnone3yst onpe/iesieHre MOporoBoro Yrcia 3araxa, MOKHO OIMpPEIeIHTh KOHICHT-
paLMIO 3TOTO Maxy4ero BemiecTsa B mpode. st 3Toro mpeaBapuTebHO ONPEACISIIOT T0-
POrOBOE YMCIIO 3araxa CTaHAAPTHOTO PacTBOPA ATOTO MAaxXydero BelecTBa N3BECTHON KOH-
uenTpaiyy. Torya KoHIeHTpamus 5Toro BemecTsa B npode (C ) B Mr/i OyeT paBHa:

C.=¢C, X%,
X
Tae C0 — KOHIICHTpALHs OIPEIACIIIEMOI0 BEIlECTBA B CTAHAAPTHOM PacTBOpE, MI/T;
N, u N — 1oporoBoe 4mcIIo 3amaxa CTaHIapTHOTO pacTBopa MPOOBI COOTBET-
CTBCHHO.

OnpeneneHre OpOroBOro Ynciia U30aBIsieT 0T HEOOXOMMOCTH OIPEACIIAThH KOJTU-
YEeCTBEHHOE COZIEpKaHKe B BOJE TeX BellecTs, it kKoTtopbix I1JIK ycranosneno mo op-
TaHOJICNITHYECKOMY TIOKa3aTellto0 — 3araxy (Harpumep, it (GeHOIoB U XJIopQEeHOIIoB).

* Takyto BOIy MOXKHO NPUTOTOBUTH 00pabOTKOM aKTHBUPOBAHHBIM yrjieM B KoiandecTse 0,6 T yris
Ha | J1 BOABI ¢ mocieayomuM QUIBTPOBAaHUEM uepe3 OyMaskKHbIH (QHIBTP JHOO0 C TOMOIIBIO OBITOBOTO
(unBTpa IS OYMCTKU BOJIBL.
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6.9. 3anax

METOO ONPEOENEHUA

3amax onpezessieTcsl erycTaTopoM OpraHoJIeNTHYeCKH Mpu HopMaibHOi (20°C)
u npu noBsiieHHOH (60°C) Temmeparype BOAIbL.

Jlerycrarop onmchIBaeT 3amax CyObeKTHBHO, [0 CBOMM OIYIICHUSM, yKa3bIBast
MIPETIOIOKUTEIBHO €ro MPOUCXMKICHUE U XapaKTEPUCTHKY (CM. TalI. 8).

Tabnuya 8
OnucaHue xapakTepa 3anaxa
(Hy)xHOe nmoduepkusaemcsi Unu 8rnuchieaemcsi 8 He3arnosHEHHbIe epagbl)

MpoucxoxaeHue XapakTep 3anaxa
3anaxa
EcTtecTtBeHHOE OT XUBYLLMX U OTMEPLUMX OPraHM3MoB, OT [pyroe
BITUAHUNA MO4B, BO,EI,HOI7I pacTnTenbHOCTHU Py

(3emMnUCTbIN, THUNOCTHBIN, NIECHEBbLIN, TOP-
SHON, TPaBSAHUCTLIN, apoMaTndeckuii, 6o-
NOTHbIW, OPEBECHbIN, PbIOHbIN, CEpOBOAO-
POAHbBIN, HeonpeaeneHHbIN)

WckyccTBeHHoe OT HedbTenpodykToB (GEH3UHOBEIN, consip-
HbII), XJTOPHBINA, YKCYCHbINA, (DEHOMbHbIN.
Opyroe

Lpyroe

JlJist oripe/iesieHusi THTCHCUBHOCTH 3ariaxa MUTHEBON BOIBI HCIIONB3YHTE 5-0alib-
HYIO IIKaiy, npuBeaeHHyto B Tabn. 9 (FOCT 3351).

Tabnuya 9
OnpepeneHne MHTEHCUBHOCTU 3anaxa
NHTeHCMBHOCTb XapaKTep nposiBneHusn 3anaxa OLl,eHKa WHTEHCUBHO-
3anaxa CTU 3anaxa
Het 3anax He olyllaeTcs 0
OueHb cnabasi | 3anax cpady He oLuyLaeTcs, HO 0bHapy>XMBaeTCcsa Npu 1
TLLaTeNbHOM MccrnefoBaHUn (MpU HarpeBaHnn Boabl)
Cnabas 3anax 3ame4daeTcsi, ecnv 06paTuUTb Ha 3TO BHMMaHWe
3ameTHas 3anax nerko 3amMevyaeTcs 1 BbI3bIBAaeT HeoaobpuTenb- 3
HbI OT3bIB O Ka4ecTse BOAbI
Otyetnueas 3anax obpallaeT Ha cebs BHMMaHWe 1 3acTaBrnsieT 4
BO3JepXaTbCs OT ynoTpebneHuns
OueHb cunbHasi| 3anax HacTOMbKO CUMbHBIN, YTO AenaeT Body Henpu- 5
rogHoM K ynotpebneHunto
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6. MOKA3ATENU U NPOLIEAYPbI AHATIU3A

OTBOP MNPOB

st otbopa mpob mpu ompeenieHnH 3armaxa UCIOb3yIoTesl OyThIIM U3 CTEKJIA.
Jonyckaercs onpeaenaTs 3anax npod Ha MecTe 0TOOopa WM MOoCie JOCTAaBKH Ha Mec-
TO Jerycranuu. MakCUMaJbHBIH PEKOMEHAYEeMbIl CPOK XpaHEeHUs Mpod — He Oonee
6 4. ipu oxnaxknenuu go 2-5 °C.

Tloopobree 06 ombope u nodzomoske npob cm. 8 pazoeine 5.

OBOPYONOBAHUE

Kon6a na 250-500 M1 ¢ mpoOkoi.

BbIMONIHEHME AHAJIU3A

1.

OnonocHUTe KO0y HECKOJIBKO pa3 aHAM3UPYEMOU BOJIOM.
3arnoyHuTe KOOy mpoOoii Bombl Ha 1/3 00beMa U 3aKpoiTe MPOOKOH.

2.

B306onraiite COACPIKUMOC KOJIOBI BpallaTCIbHbIM NBUKCHHUCM PYKH.

OTkpoliTe KOOy U cpa3y JKe OMpEeCIIUTE XapaKkTep U HHTCH-
CHBHOCTb 3aI1axa, BAbIXas BO3IYyX, KaK IIOKA3aHO Ha PUCYH-
ke. Bo3dyx eovixaiime ocmoposicno, ne 0onyckas 2y0oKux

@\\T/ 600ox06! Ecnu 3anax cpa3y HE OLIYLIACTCs WK BO3HUKAIOT

3aTPYJHEHUS C €ro OOHApY)KEHUEM (3allaX HeOTUYCTIIMBBIN),

WCTIBITAHNE MOYXHO TIOBTOPHUTH, HATPEB BOILY B KOJIOE JI0
temmeparypsl 60°C (OIyCTHB KOJIOY B TOPSIYIO BOAY).
3 [IpoOky 13 KOJIOBI NPEABAPUTEIBHO BBIHBTE.

4,

OxapakTepu3yiTe 3amax, UCIONb3ys TaHHbIe Ta0l. 8, U OTMETETE WHTCHCHB-
HOCTB 3araxa Io TISITHOAUTEHOM IIKaJie COTTacHo Taod. 9.
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6.10. Kap6oHaTthbl, ruapokap6oHaTbl, KapboHaTHasi XKeCTKOCTb U LENOYHOCTb

6.10. Kap6oHaTbl, rugpokapboHarThbl,
KapOoOHaTHasA XeCTKOCTb U LWEeNOYHOCTb

KapGoHatsl ¥ TuipokapOOHaTHl COCTABISIOT OCHOBY KapOOHATHON CHCTEMBI MPH-
poaHbIX Boj (cM 1. 6.6 «Jlnokcua yriaepoaa»). Mx conepxanue B Boge 00YCIOBJICHO
npoueccamMu pacteopenns armocheproro CO,, B3aMMOJIEHCTBHS BOJIBI C HAXOMSIIHM-
MUCS B TIPIJICTAIOIINX TPYHTAX N3BECTHAKAMH 1, KOHEYHO, TPOTEKAIOIINMH B BOZIE YKU3-
HEHHBIMH TIPOIIECCaMU BCEX BOJHBIX OPraHM3MOB. MIMEHHO KapOOHATHI U THUIAPOKAp-
OOHATBI TIPEJICTABIISIOT COOON KOMITOHEHTBI, OITPECIISFOIINE JIsl IIPUPOHBIX BOJ TAKOW
MOKa3aTeNb, KaK MEJIOYHOCTb. [/[e10uHOCmbio CYUTASTCS CIIOCOOHOCTh B3aUMOJICHCTBO-
BaTh C BOJOPOJHBIMH MOHAMH CHJIBHOM KHMCJIOTBI, BhIpaskacMasi KOJIMYECTBOM KHCIIO-
TBI, TOTPEOJIEHHOM TIPY TUTPOBAHWHU. Pacxonm KHUCIOTHI HAa TUTPOBAaHHE BCEX MOTPEO-
JISIOMIMX BOJIOPOHBIE MOHBI AaHWOHOB ITPOIOPIIMOHAIEH WX OOIIEMY COIEP)KaHUIO B
BOJIE U BBIPAXKAET OOIIYFO IIEIOYHOCTD BOJIBI.

B 0OBIYHBIX MPUPOIHBIX BOAAX IMICIIOYHOCTh OMPEACISICTCs, KaK MPaBHJIO, JIUIIIb
CoJIepKaHUEM THIPOKApOOHATOB IIEJIOYHBIX META/UIOB. B 3TOM cilydyae 3HaueHUE
pH < 8.,3. Hanuuue pacTBOpeHHBIX KapOOHATOB M THAPOOKHCEH TIOBBIIIAET 3HAYCHHE
pH > 8,3. Ta yacTp menoyHOCTH, KOTOpasi COOTBETCTBYET KOJMMYECTBY KHCIIOTHI, HE-
obxommmoit st monmxkennus pH 1o 8,3, HazpBaeTcs c80600HOU wenounocmoio. Ko-
JIMYECTBO TUTPOBAHHOTO PACTBOPA, M3PACXOI0BAHHOTO JuTsl ocTkenns: pH = 8,3, ak-
BHUBAJICHTHO CBOOOJIHOW IIEJIOYHOCTH; KOJIUYECTBO, HEOOXOIUMOE ISl JIOCTHIKEHUS
pH =4,5, sxBuBaneHTHo oduei wenounocmu. Ecmu pH Bomel Menblne 4,5, To ee 1ie-
JIOYHOCTh paBHA HYIIIO.

KonrerTpanmu kapOoHaT- ¥ THAPOKApOOHAT-NOHOB MO3BOJISIFOT TAK)KE PACCUUTATH
KApOOHAMHYIO dHceCmKOCHb BOJBI, TIPEIICTABIISIONIYI0 COO0M CyMMapHOE COepKaHne
pacTBOpUMBIX coiell KapOOHATOB U TUAPOKapOoHaTOB. OOIIast MEIOYHOCTh PaKTHYe-
CKHU TOXKJIECTBEHHA KapOOHATHOM KECTKOCTH M COOTBETCTBYET COJICPYKAHUIO THIIPOKAp-
OOHATOB.

ITokazaremm TTJIK n71st BoJsI BOIOEMOB XO35MCTBEHHO-TTMUTHEBOIO HA3HAUYCHMSI CO-
crapnseT: i ruapokapoonaros (HCO, ) — 1000 mr/m, mns kap6oHaToB — (CO;’) —
100 mr/m.

METOA ONPEAENEHUA

Merton omnpenesieHust kapOoOHaT- U THAPOKAPOOHAT-UOHOB SIBJISICTCS THTPUMET-
pudeckum (TOCT P 52963, ITHJL @ 14.1:2.245-07, P11 52.24.493-2008) nipu yMCHbB-
HICHHOM KOJHUYECTBE OTOMpaeMol MpoObl U MPUTOACH I aHalu3a MUThEBOU,
MPUPOHON, MUHEPATBHON JIeueOHO-CTOJIOBOM | T.I. BOJ, & TAK)KE MOYBCHHBIX BbI-
TSDKEK.
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6. MOKA3ATENU U NPOLIEAYPbI AHATIU3A

JlaHHBI MeTOJ] HEMPUMEHUM JUIS aHAJIM3a BOJ, COJEPIKAINX PACTBOPESHHBIN M-
OKcHJl yriiepoia (OyTHIIMPOBAHHBIX BOJ), MYTHBIX BOJI, @ TaKXKE COJICPIKAIINX CHIIb-
HBIC OCHOBAHHUSI.

[TockonbKy cojieprkaHue KapOOHAT- U THIPOKAPOOHAT-HOHOB HEPA3PHIBHO CBsI3a-
HO C ITOKa3aTeJeM INEeJIOYHOCTH BOJIbI, aHAIMTHYECKOE OIpE/ICICHHE JIaHHbIX MOKa3a-
TeNel aHAJIOTUYHO M OCYIIECTBISIETCS B €IMHOM TEXHOJOTHYecKoM Imkie. Omnpene-
JIeHUEe OCHOBAHO Ha peakIuy KapOoHaT- W TUAPOKAPOOHAT-MOHOB C BOJAOPOIHBIMU
MOHAMHU B MPHUCYTCTBUH, B KAUECTBE WHAWKATOPOB, (peHON(pTaIeHHA U CMECH OpOM-
KPE30JI0BOTO 3€JICHOTO0 M METHJIOBOTO KpacHoro*. Mcromnb3ysl 3TH MHAMKATOPHI, yia-
C€TCA Ha6J’IIOILaTI; JAB€ TOYKHU 3KBHUBAJICHTHOCTH. B HCpBOfI TOYKE 3KBUBAJICHTHOCTHU
(pH 8,3) B npucyrcTBum (eHodTaicnHa MPOXOAUT MOJHOE TUTPOBAHUE THIAPOKCHU]I-
MOHOB (€CIIM OHU MPHUCYTCTBYIOT) M TOJIOBUHHOE (T.€. TOJBKO J0 THAPOKAPOOHATOB)
cofiep>kaHusi KapOoHaT-noHOB. Bo Bropoit Touke (pH 4,5) 3akaH4umnBaeTCsi THTPOBAHNE
KapOOHAT-MOHOB, YK€ MPEBPATUBIIHUXCS B TUAPOKAPOOHATHI, U TIPOUCXOJUT TUTPOBA-
HHE BCEro KOJIMYECTBa THAPOKapOoHaT-HOHOB. COOTBETCTBYIOIIEE KOITUUECTBO KUCIIO-
Thl, H3PACXOI0BAHHOE HA THTpoBaHue 1o (enondranenny (V,), SKBUBAICHTHO CBO-
OonHol menouHocty (I],); KOIMIECTBO KUCIIOTBI, M3PACXO0/I0BAHHOE HA TUTPOBAHHE
o cMermanHomy unaukaropy (V) — obwei menounoctu (I1],). ITo pesynsraram
TUTPOBAHUS OTIPENICISIFOTCS BETMIMHBI CBOOOTHON M OOIIEi IEeIOYHOCTH BOJIBI, KOTO-
pBI€ TIO3BOIISIIOT PACCYUTATh KOHIIGHTPAIMN KapOOHAT- W THIIpOKapOOHAT-HOHOB. J[Jist
TUTPOBAHUS UCTIOJIB3YIOT PACTBOP COJISTHOM KHUCJIOTHI C TOYHO M3BECTHBIM 3HAYCHUEM
koHueHTpanuu — 0,05 MOoJIb/J, TUTPOBAHHBIN JTMOO MPUTOTOBJICHHBIN M3 CTaHIAPT-
TUTpA.

Omnpenenenne xapooHam-uoH08 OCHOBAHO HA PEAKITUH:

CO,” +H" » HCO,
B cJIydac MpUucyTCTBUA B aHaHHBpreMOfI BOJAC I'MAPOKCUII-AHNOHOB (,Z[J'Iﬂ apu-

POJHBIX BOJI HEXapaKTEPHO) MPH ONPEICICHUU KapOOHATOB M0 (PEHOJI(PTAICHHY TIPO-
TEKaeT TaK)Ke PEaKINsA MX HEHTpaTH3aliim:

OH +H' < H,0

Omnpenenenue cudpokapOOHam-uoHo8 TPOBOJUTCS B MHTEpBale 3HadeHuit pH
CBbIIIIE 4,5 U OCHOBAaHO HA PEAKIIUU:

HCO, +H » CO,+H,0

* Ycmonp3oBaHue yKaSaHHOﬁ CMECH MHAUKATOPOB MO3BOJIACT MAKCUMAJIbHO HAIVIATHO ONPEACIUTDH
COOTBETCTBYIOIYIO TOYKY 3KBUBAJICHTHOCTU IIPU pH 4,5, B OTIIMYME OT MHAUKATOpa METHJIOBOI'O OpaH-
JKEBOI'0, TAKKE UCIOJIb3YEMOI'0 B HEKOTOPBIX METOAUKAX.
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Takum 00pa3om, Ipu TUTPOBAHUH 110 (PEHOI(PTATECHHY B PEaKLUH C KUCIIOTOH nep-
BOHAYaJIbHO MIPUCYTCTBOBABIINE B IPOOE HOHBI CO32’ npeppamatorcs B HCO, (t.e. mo-
TpebneHne KUCIoThl — 1/2 oT obiiero moTpedieHns Ha TUTPOBAaHHE KapOOHATOB), a
NpY TUTPOBAHUH IO CMEIIAHHOMY WHAWKATOpY — YK€ Tepeuie/iiie B Tuapokap0o-
HaTbl CO;’ ¥ M3HAYaJIbHO TpUCyTcTBOBaBIMe B pode HCO, . Turposanue moxer
BBIIIOJIHATBCA KAK MapajuIesIbHO B Pa3HBIX MP0O0ax, TaK M MOCIEI0BATEIbHO B OJHON U
TOM e Tpo0e.

Hcxons U3 omnpeneneHHbIX B XOJ€ aHaJIN3a SKBUBAJCHTHBIX KOHIIEHTpaUUi Kap-
OoHAaT- U THAPOKAPOOHAT-MOHOB PACCUMTHIBACTCS KapOOHATHAs )KECTKOCTh B €AMHU-
[axX MOJb/J DKBUBAJIEHTA.

[Ipu ompenenennn coaepkaHusi KapOOHATOB W THAPOKAPOOHATOB B IMOYBCHHOM
BBITSDKKE UX CHa4aJla U3BJIEKAIOT U3 IIOUBBI BOAOM (COOTHOLIEHHUE CyXasi 10YBa—Boa —
1:5) 1 nanee aHAJM3UPYIOT IIOUBEHHYIO BBITSDKKY TEM XK€ METOIIOM, BbIpa)kasi KOHILICH-
TPALMIO HOHOB B MI/KT MOYBBI. [IpUroToBieHne MOYBEHHON BBITSDKKU CM. B II. 5.4.

Jnana3oH onpenessieMbIX KOHIIEHTpalui KapOOHAaTOB W THAPOKAPOOHATOB — OT
30 mr/a1 mo 1200 mr/m.

O0beM 1poOkI coctarisieT 10 M1, TPOIOIKUTEILHOCTD aHaM3a — He 6osiee 10 MuH.

OCOBEHHOCTU AHAJIUTUYECKOI'O OMPEAENEHNA KAPBEOHATOB

B pesynbrare THTpOBaHMS KapOOHaTa M THAPOKapOOHATa I pacyera 3HaYCHHH
CBOOOIHOHM M OO0ILEH HIETOYHOCTH HEOOXOAUMO OIMPEACIUThH 00IIee KOTHUECTBO KHC-
JIOTBI, U3PACXOI0BAHHOM Ha TUTpOBaHWe KapOonata (V) m ruapokapbonara (V) B
MwuTATpax. Crieyer UMeTs B BUIY, YTO TIPH ONPEIETCHUN MOTPEOICHUSI KUCTOTHI
Ha THTPOBAHUE IO CMEIIAHHOMY MHIMKATOpy (V) HPOUCXOMHUT MOCIEI0BATEILHOE
THUTPOBAaHHE M KapOOHATOB (B KOJIMYECTBE 1/2 OT MCXOIHOTO CONEpIKaHWUs), H THUAPO-
xap6onatos. [o 3Toil npuyKHe nomy4yaeMblii 00beM KUCIOTBI V,, CONEPHKUT COOTBET-
CTBYIOLIYIO J0JI10, 00YCIIOBICHHYIO NMPHCYTCTBUEM B UCXOAHOHM Mpobe KapOOHATOB,
nepelie/ImX MOoclie Peakiui ¢ KaTHOHOM BOZIOpO/ia B THIPOKAPOOHATHI, 1 HE Xapak-
TEPU3yET MOTHOCTHIO KOHIICHTPAITMIO THAPOKAPOOHATOB B MCXOMHOH mpode. Creno-
BATEJbHO, NIPU pacyeTe KOHIEHTPAIMI OCHOBHBIX MOHHBIX (hOpM, 00yCIaBIMBAIOIINX
noTpebsieHne KUCIIOThI, HEOOXOAUMO YYECTh OTHOCHTEIIEHOE MOTPEOJIEHHE KUCIOThHI
TP TUTPOBaHuK 1o (henondraneuny (V,) u cmemannomy unukaropy (V). Pacemor-
PUM HECKOJIBKO BO3MOKHBIX BAPUAHTOB, COMOCTABIIAS BEIMUMHBI V, u V, , 1 umes B
BHUJy HE TOJILKO MPHUPOHBIC BOIBI, HO U CTOYHBIC, [JI€ BO3MOXKHO MPHCYTCTBHE CHJIb-
HBIX IIEITOYEH.

1. V= 0. KapOoHar-MOHBI ¥ TUAPOKCUII-MOHBI B IPOOE OTCYTCTBYIOT, & MOTPEO-

JIeHHE KHUCJIOTHI TIPH THTPOBAHMH 10 CMEIIAHHOMY HWHIIMKATOPY MOXET OBITh
00YCIIOBJIEHO TOJIBKO MPUCYTCTBUEM THAPOKAPOOHATOB.
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2. V,#0, npuuem 2V, <V, . B ucxonHo# npode 0TCYyTCTBYIOT TUAPOKCHII-aHHU-

OHBI, HO IIPUCYTCTBYIOT M THAPOKAapOOHATHI, U KapOOHATHI, MPUYEM JOJIS HO-
TpeOseHNs] KUCTIOTHI Ha THTPOBAHUE SKBUBAJICHTHO OLICHUBACTCS: HA TUTPOBA-
HUe KapOoHaToB — Kak V, = 2V, a runpokapbonaroB — kak V,, =V, — 2V .
2V, = V., 'nipokapboHaTel B HCXOIHON IIPOOE OTCYTCTBYIOT, @ MOTpebIie-
HHUE KHUCJIOThI 00YCIJIOBJIEHO MPUCYTCTBUEM TOJIBKO KapOOHATOB, KOTOPBIE KO-
JIMYECTBEHHO IEPEXOIAT B T'MAPOKAapOOHaThl. VIMEHHO 3THUM OOBSCHSETCS Y-
BOEHHOE, TI0 CPABHEHUIO €V, MOTpedeHre KUCIoThl V., .

2V ,> V., B 1aHHOM ciydae B MCXOIHOH MPOOE rHIPOKapOOHATHI OTCYTCTBY-
10T, HO MPUCYTCTBYIOT HE TOJIBKO KapOOHATHI, HO M JIpyrue MOTpedstonme
KHCJIOTY aHMOHbI, & UMCHHO — ' APOKCUJI-MOHBI. HpI/I 3TOM HOTpe6HeHI/Ie KHC-
JIOTBI Ha TUTPOBAHUE MOCIEAHUX dKBUBaNeHTHO V, =2V — V. Ilotpebie-
HHE KHMCIIOThI HA TUTPOBaHUE KapOOHATOB (V, , MJI) MOKHO PacCYUTaTh, CO-
CTaBMB M PEIINB CUCTEMY ypaBHEHUI:

Vi *Vou =Ven U

gv,=2V., -V
Vou =2V<D_VCME k=20 Vo)

V,= V., B ncxonnoi npobe OTCyTCTBYIOT U KapOOHATBI, M THIPOKapOOHa-

THI, a HOTpe6J'IeHI/Ie KHCJIOTBI O6YCJ'IOBJ'I6HO MNPUCYTCTBUEM CHUJIbHBIX I.LIGJ'IO"IGﬁ,
coAcpKalux r’mIpoOKCO-aHuOHBI.

[IpucyTcTBre cBOOOAHBIX THAPOKCO-aHUOHOB B 3aMETHBIX KOJIMYECTBax (Cliydan

4n 5) BO3MOXXHO TOJIBKO B CTOYHBIX WIH 3arpASHECHHBLIX BOJaX.

[Ipu aHanmm3e CTOYHBIX W 3arpsA3HEHHBIX MPUPOTHBIX BOJ MOydaeMble pe3ysbTa-

Thl HC BCCrla KOPPECKTHO OTPAXKAKOT BCIMIHNHBI CBO60,Z[HOI?I n O6I].I€I>i mCJI0OYHOCTH, T.K.
B BOAC, KpOMC Kap6OHaTOB u I‘PI):[pOKap6OHaTOB, MOTYT INpPUCYTCTBOBATb COCAMHCHUA
HCCKOJIBKUX T'PYIIIL:

1) cunbueie mwenoun (KOH, NaOH) u neryune ocHosanus (Hanpumep, NH,OH),

a TaKkKe aHUOHBI, 00YCIIaBINBAIOIIHIE BEICOKYIO MIETOYHOCTD B PE3YJIbTare TH/I-
2= 3 Qi 2
pomuza B BosHOM pacteope u pH > 8,4 (S, PO,™, SiO,” u np.);

2—
2) cnabble OCHOBaHMA U aHUOHBI JIETYYHMX M HENETyunXx c1abbix kucior (HPO,™,

CH,COO', SH ', aHMOHBI TyMHHOBBIX KUCIIOT H JIp.).

COGILI/IHCHI/DI nepBoﬁ TpynIibl OIPCACTIAIOTCA TUTPOBAHUEM C (bCHOJ'I(I)TaIICI/IHOM,

BTOpOﬁ — CO CMCHIaHHBIM MHAWKATOPOM.

OBOPYOBAHUE U PEAKTUBbI

ITunerka rpagyupoBaHHas Ha 2 MJI WM Ha 5 MII A TUTPOBAHHA CO HITNIPULICM—

JI03aTOPOM U COCAMHHUTENILHON TpYOKOH, MHIETKa-KarleIbHALA TToIMMepHast Ha 1 Mt B
¢byTsipe (2 mrt.); ckIsiHKa MepHast ¢ MeTKo# «10 mMi» (2 mT.).
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PactBop mHamkaropa ¢eHondranenHa; pacTBOp CMEMIAHHOTO WHIUKATOpa; pa-
CTBOP COJISTHOHM KHCHOTHI TUTpOoBaHHEIHA (0,05 MoIb/1).

Pacnonooicenue 060py()08aHM}Z u peakmueoe cMm. 6 nacnopme Ha uzoenue.

OTBOP NPOB

Hust otOopa npoO mpu orpeaeseHn KapOOHATOB M LIEJIOYHOCTH UCTIONB3YIOTCS
OyTBUTH M3 TOJIMMEPHOTO Marepuasia WM CTekJIa. MaKCHUMalbHBIA PEeKOMEH/TyEeMBbIi
CpPOK XpaHeHus Mpod — He Oosee | CyTOK MpHU YCIOBHU UX oXJaxkaeHus 10 2—5 °C.

[Ipu onpeneneHun MENTOYHOCTH MPEANOYTUTEIHHO BHITIOJIHEHUE ONPEeeIeHNH Ha
MecTe oTOopa 1pod (0cOOEHHO Ui MPOO ¢ BBHICOKOM KOHIICHTpAIMeH PacTBOPSHHBIX

rasoB).

Tlodpobuee ombop u noocomoska npob cm. pazoen 5.

BbINOJIHEHUE AHAJIU3A

10 mn

%}\

A. Tumpoesanue xapoonam-uona
(onpedenenue ce0000HO uie104HOCMU)

OnoIoCHUTE MEPHYIO CKJITHKY HECKOJIBKO pa3 aHalu3upye-
MOM BOJIOM MJIM TTOYBEHHOM BBITSKKOM. Haselre B CKIIAHKY
poOy BOABI MITH BBITSHKKH 10 METKA «10 M.

MpumeyaHwue.
[na To4HbIX aHanu3oB 06beM Npobbl OTMepbTe C MOMOLLbLIO rpa-
OyVPOBAHHON MUNETKMU.

2.

JloGaBbre murneTkoi 3—4 Karumi pactBopa (heHonTanenHa.
PactBop nepemeniaiite KpyroBbIMM MOKAYMBAHUSMH.

MpunmeuvyaHwune.

Mpu oTcyTCTBUM OKpaluMBaHWs pacTtBopa nubo npu cnabo-poso-
BOM OKpalUMBaHWW cyuTanTe, 4TO KapboHaT-uoH B npobe oTCyT-
ctByeT (pH npobbl MmeHbLue 8,3).
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10 mn

118

3.

[loctenenno TutpyiiTe mpoOy Ha 6e1oM (hOHE ¢ TOMOIIBI0
rpaslypOBaHHOMN MUIETKH CO IINPHLEM-103aTOPOM PACTBO-
POM COJISTHOW KHCIIOTBI 10 0OECIIBEUMBAHUS, ¥ ONPE/ICITUTE
00BEM pacTBOpa COJISTHON KUCIIOTHI, U3PACXO/IOBAHHBINA Ha
TUTpOBaHue 1o (penondraneuny (V,,, mi).

B npouecce foGaBneHus pacTBopa COMSIHOW KUCMOThI
nepemMeLUnBaiTe Npoby KPyroBbIMM MOKa4YMBaHUSMU.

PactBop mocie TuTpoBaHus KapOOHAT-MOHA OCTAaBBTE IS
JalbHEHILIETO OTpe/ieNieHNs] B HeM MacCOBOM KOHIIGHTpAIUU
THIPOKapOOHAT-HOHA.

b. Tumpoeanue cuopoxapoonam-uona
(onpedenenue oouwienl wienouHocmu)

4,

Haneiite B ckistHKY 10 MeTKH «10 MIDy TIpoOy BOIBI THOO
HCIIONIB3YHTE pacTBOP TMOCIE ONpeelieHns] KapOOoHAT-HOHA.

MpumeyaHwue.
[na TouHbIX aHann3oB o06bem Npobbl OTMEPLTE C MOMOLBIO rpa-
OyMpOBaHHOW MUMNETKU.

JlobGaBbTe TUTIIETKOM 1 KaImIro pacTBOpa CMEITAHHOTO WHIH-
KaTopa.
PactBop nepemernaiite KpyroBbIMU MOKaAYMBAHUSIMH.
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6.

[locrenenno TutpyiiTe mpoOy Ha O6eroM (hOHE ¢ TOMOIIBI0
rpasydpOBaHHON MUIETKH CO IIMPHLEM-103aTOPOM PACTBO-
POM COJISTHOW KHCIIOTBI ITPY MIEpEMEINBaHNH, JI0 TIEPEXoa
CHHE-3€JICHON OKPACKH B CEpYIo.

B npouecce no6asneHus pacteopa TUTpaHTa nepeme-
LuMBainTe Npoby KPYroBbIMK MOKa4YMBaHUAMM.

Onpenenure 00beM pPacTBOPA COJSTHOM KUCIIOTHI, H3PacXo0-
IlOBaHHBIﬁ Ha TUTPOBAHUC MO CMCHIAHHOMY WHAWKATOPY
(Vs> Mi1). TIpu ucmionb30BaHMM pacTBOpa MOCIIE TUTPOBA-
HUsl KapOOHAT-MOHA 3HAYEHUEM V, HEOOXOIMMO CUMTATH
CYMMapHBIH 00bEM pacTBOpa COJITHOM KHCIIOTHI, H3PAcX0/I0-
BaHHBIN Ha TUTPOBaHWE KapOOHATa W THIpPOKapOOHaTa

(Te. c yuerom V, mi).

C. Pacuem wienounocmu

3nayenure cBOOOHOM menounHocTu (11 ) n oOmel mwenounoctu (11],) B MMOIIB/ I
HKBHBAJICHTA paccuuTaite no Gopmynam:

V., x H %1000
H[CBZ—@ :V(DXS,
VA

V.., x Hx1000
UI0=CM—= o X5,
VA

rme V,u V., — 00beM pacTBOpa CONSHON KHCIOTBI, NU3PACXOI0BAHHbIN Ha THTPOBA-
HUE 10 (eHONPTATCHHY U CMEIIAHHOMY HHIUKATOPY COOTBETCTBEHHO, MIT;
H — TouHast MOJISIpHAst KOHIIGHTPAIHS PACTBOPA CONSTHOMN KUCTOTHI, 0,05 MOITB/IT;
V', — o0beM npoObl BOJbI, B3ATOM s aHanm3a, 10 mi;
1000 — xo3(huIMeHT nepecyeTa eAUHUL] U3MEPEHHUN U3 MOJIb B MMOJIb.

MpumeuaHwue. [lpu onpeaeneHny LWEMNOYHOCTM MyTEM MOCIEO0BATENBHOMO TUTPO-
BaHWA 0AHO NPobbl 3HaYeHne V,, BKNoYaeT 3HaveHne V.
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D. Pacuem maccoeoii Konuyenmpayuu Kapoonam-
U 2uOpOKapoOOHam-uoHos

Jlyia omnpenenieHrss MacCOBOM KOHIIGHTPAIMK KapOOHAT- M TMJIPOKapOOHAT-HOHOB
WCTIOJIB3YHTE 3HAYEHHsT CBOOOIHOM 1enoaHoCTH (L1].,), MMOJIL/JI, M OOLIEH MIETOYHO-
cru (1 ), mmonb/i, paccuntannsbie 110 1. 6.10 C, IpUMEHsst COOTHOLIEHUS MEKITY CBO-
0omHOI 1 00mIeit TenoYHoCThI0, pruBeaeHHbIe B Tabm. 10 (TOCT 52963-2008).

MpumeuvaHnune. PekomeHgyembii NOPSAOK pacHeTa He NPUMEHSANTE ANA CUINbHO3arps3HeH-
HbIX BOA 1 (Mnn) ecnu B BoAE MPUCYTCTBYIOT MeLLaloLLme BeLecTsa.

Ta6bnuuya 10
CooTHoOLLeHne Mexay MonsipHass KOHLieHTpauusA MonsipHasa KOHUeHTpaums
cBo6oagHOM U obLen rmgpokap6oHaToB KapboHaToB
LWEeNIOYHOCTbI C. MMonb/n C,, Mmonb/n
=0 Ly, 0
2LLICB < Luo Luo - 2Lucs LUCB
2LLICB = Luo 0 Lucs
21‘”05 > Luo 0 Luo - LUCB
LLICB = Luo 0 0

MaccoByio KoHIEHTpanuw rujapokapbonaros (C,,. ), mr/i, u xapOboHaTOB

K macc

(Cy ,uee)» MI/JT B QHAIM3UPYEMOM TIPOOE BOJIBI, PACCUMTBIBAKTE TI0 (hopMyIIam:
I'K mace = CI"K X 61’
CK,mwc = CK X 60’

e C,, u C, — MOJspHas KOHLEHTPAlKs TMIPOKapOOHATOB M KapOOHATOB COOTBET-
CTBEHHO, OTpefieNieHHas 1Mo Talm. 9, MMOJIB/T;
61 1 60 — MonspHas Macca KBUBAJIEHTA THAPOKAPOOHAT- M KapOOHAT-MOHA CO-
OTBETCTBEHHO B PEaKIMsX TUTPOBAHUSI, I/MOJIb.

[lonmy4enHsle pe3yiabTaThl OKPYIIUTE 0 HEJBIX YHCEIL.
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IIpumep pacuera. B nepBoii nmpobe ananmm3upyemoi Boasl o0bemoM 10 Mt onpeenvim
KOJIMYECTBO PAcTBOpa KHCJIOTHI, M3PACXOI0BAaHHOE HA TUTPOBAaHME MO (eHOI(TAICHHY:
V,= 0,3 mn. Bo BTOpO# nmpobe TO¥ e BOJBI ONMPENENHIN KOJTMIECTBO KHCIIOTBI, H3pac-
XOJIOBAHHOE Ha TUTPOBAHKE TI0 CMENIAHHOMY UHIMKATOPY: V., = 2,5 MIL.

PaccunThiBaeM 3HaueHUS] CBOOOIHOM M OOIIEH MICIOYHOCTH aHAIU3UPYEMON BOJIBIL:

ol =03 x5=1,5wmmons/x, II],=2,5 x 5=12,5 MMOnb/IL.
Jlanee no Ta6. 9 onpenensiem s ciydas 210, < 1], :

C=1,-21,=9,5 mmons/n, C =9,5 x 61 =579,5 0580 mr/m.

I'K I'K macc

C.= 1 = 1,5 mmons/m, C, =1,5 x 60 =90 mr/mn.

K macc

E. Pacuem kapoonammnoii sncecmkocmu

Omnpenenure KapOOHATHYIO XKECTKOCTD (/K,) B MMOJIB/JI SKBMBaJ€HTa 10 (op-
MyJIe:
K=C+C

IK?

e C, u C,, — MOISPHBIC SKBUBAJICHTHBIC KOHLICHTPAIMK KapOOHaTa ¥ THApOKap-
OoHaTa COOTBETCTBEHHO, ompeeneHHbe mo Tabm. 10.

Ecnu kapOoHaTHast KECTKOCTh OKaXETCsl OOJIbINE OOIIECH JKeCTKOCTH, CUUTANTE
€€ paBHOU MOCIEAHEM.

Jnst He3arpsi3HEeHHBIX TTOBEPXHOCTHBIX TPUPOAHBIX BOJl BETUUUHY KapOOHATHON
JKECTKOCTH MOYKHO NIPUHHMATh PaBHOW BEMYMHE OOIICH INEIOYHOCTH (MMOJIB/JT JK-
BHBAJICHTA).

KOHTPOIlb TOYHOCTU AHAJIU3A
KoHTpoJib TOYHOCTH MOKET OBITh BBIIIOJIHEH IIyTEM AaHAJIM3a NPUTOTOBJIEHHBIX

KOHTPOJIBHBIX PACTBOPOB, UMEIOIINX W3BECTHOE COAEPKaHUE KapOoHAr- J100 THUApO-
KapOOHaT-aHUOHOB.
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6.11. Kncnopop pactBopeHHbIN

Kucnopon B Bose Haxomurcst B Buje ruapatuposanHbix mosekyn O,. Comepixa-
HHue pactBopenHoro kucnopoaa (PK) 3aBucut ot temmeparypbl, aTMOC(HEpHOTO J1aB-
JICHUS1, CTETICHU TypOY/IM3aIliK BOIbI, KOJIMYECTBA OCAIKOB, MUHEPAJIU3AIUU BOJIBI U T.I1.
PactBOopuMOCTh KHCIOpOIa BO3pacTaeT ¢ YMEHBIIEHHEM TeMIepaTypbl ¥ MUHEPaIH-
3alliU ¥ C YBEIIMYEHUEM aTMOC(EpPHOTO JaBICHHS.

B moBepxHOCTHBIX Bomax cozepxanue PK Moxker konmedarhesi OT PaKTHYECKOTO OT-
CYTCTBHS 70 14 MI/J ¥ IOIBEPIKEHO 3HAYUTEIIEHBIM CE30HHBIM U CYTOYHBIM KOJICOAHUSIM.
B 3BTpOdMpOBaHHBIX ¥ CHIILHO 3arpsi3HEHHBIX OPraHUYCCKUMU COSITUHEHUSMH BOIHBIX
00BEKTaX MOYKET MMETh MECTO 3HAYUTEIIbHBIN JC(HUIIUT KUCIOPOAa. YMECHBIIICHHE KOH-
tenTpanuu PK 10 2 MI/J1 BbI3bIBaCT MacCOBYO MMOEIb PhIO U APYTHX THIPOOUOHTOB.

PacTBOpeHHBIN KUCIOPO SABISETCS HEYCTOWYNBBIM KOMITOHEHTOM XHMHYECKOTO
cocrasa Bof. [Ipu ero onpenenenun 0co00 TIIATEIBHO ClieyeT IPOBOAUTH 0TOOP Mpo0:
HEoOX0MMMO M30eraTh KOHTAKTa BOJBI C BO3AYXOM 10 (PUKCAIMH KHCIOpoaa (CBSI3bI-
BaHUS €r0 B HEPACTBOPUMOE COCMHEHHE).

B Bozie BosioemMoB B nro60ii ieprof roja 1o 12 gacos nHs koHueHTpaiys PK gon-
*Ha ObITh He MeHee 4 mr/mn. ITJIK pacTBopeHHOTO B BOAE KHCIOPOIA TSI PHIOOXO03SH-
CTBEHHBIX BOJIOEMOB YCTAaHOBJICHA 6 MT/J (ISl IIEHHBIX TTOPOJ PBIOBI) 1100 4 M/ (A5t
OCTaJILHBIX TTOPOJT).

METOA ONPEAENEHUA

Meron onpeneneHusi MaccoBoit koHiieHTpauu PK B Boje sIBiI€TCS TUTPUMET-
pudecknM (MeTof] HOIOMETPHYIECKOTO TUTPOBaHMSA, METO/l BUHKIIepa) v pHUroieH s
aHaJIM3a OPUPOAHBIX U HOPMAaTHBHO-OUMIICHHBIX CTOYHBIX BoA. JlaHbIi MeTod MmuMpo-
KO HCIIOJNIb3YETCSl M SIBISIETCS] OOLICTIPUHSTHIM MPU CAHUTAPHO-XMMHUYECKOM U 3KOJIO-
ruyeckoM koHTpone (ITHJ @ 14.1:2.101-97/2004, P11 52.24.419-95, UCO 5813). On-
penenenue koHneHtpanun PK ocHoBaHO Ha criocoOHOCTH THApokcuna mapranna (I1)
OKHUCIIITBCS B IIETIOYHOU cpene o Tuapokcuaa mapradma (IV), kommuecTBeHHO CBS-
3bIBasi TIPM ATOM KHcIopoa. B kucioit cpene rumpokcun mapranma (IV) cHosa mepe-
XOIUT B JBYXBAJIEHTHOE COCTOSIHHE, OKHUCISS MPU TOM 3KBUBAJIEHTHOE CBA3aHHOMY
KHCJIOpOly KOJIMYECTBO Hozaa. BeienuBimiics HojJ OTTUTPOBBIBAIOT PacTBOPOM THO-
cynbdara HaTpusl B IPUCYTCTBUH KpaxMalla B KaueCTBE WHIUKATOPA.

Onpenenenne PK npoBogures B HeckonbKo 3TanoB. CHavyama B aHAU3UPYEMYTO
Bomy mo6aBystoT coihb Mn (II), KOTOPEIN B IIETOYHON Cpelie pearupyeT ¢ pacTBOPEH-
HBIM KHCIIOPOZIOM C 00pa30BaHWEM HEPACTBOPHUMOTO JETHAPATHPOBAHHOTO THIPOKCH-
na Mn (IV) o ypaBHeHHIO:

2Mn’"+ O,+ 40H "= 2MnO(OH), ! .
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Takum 00pa3oM MPOU3BOAUTCS (DUKCAITHS, T.€. KOJIUYCCTBEHHOE CBSA3bIBAHKE, KHC-
nopoja B npode. dukcarust PK, sBistomerocs HeyCTOHYMBBIM KOMIIOHEHTOM B COCTABE
BOJIbI, JIOJDKHA OBITh MPOBEACHA CPA3y ROC/ie Omoopa npoost.

Janee k mpo0Oe 100aBIISIFOT PacCTBOP CHJIBHON KUCIIOTHI (KaK MPaBUIIO, COJISTHOM
WM CEPHOM) /ISl paCTBOPEHUSI OCaJKa W PacTBOP HOAMMA Kajvs, B PE3yJIbTaTe 4ero
MpOTEKaeT XUMHUUECKas peakiys ¢ 00pa3oBaHUEeM CBOOOJHOTO Hoja M0 YpaBHEHHIO:

MnO(OH), + 21"+ 4H" = Mn® + 1, + 3H,0.

3ateM CBOOOIHBII MO TUTPYIOT PACTBOPOM THOCYJb(]aTa HATPHs B MPUCYTCTBUH
Kpaxmaja, KOTOpbIi JOOABIISIOT LIS JYYLIEro OMpeAeIeHIs MOMEHTa OKOHYaHUS THT-
poBaHus. Peakiyst onuchIBaeTCsl ypaBHEHUEM:

,+25,0," =21 +8,0.”
I,+ kpaxman — cuHee OKpaliMBaHHEe

O 3aBeplIcHUU TUTPOBaHUSI CY/ST 10 MCUYC3HOBEHHIO CHHEH OKpacku (oOeciBe-
YMBAaHHUIO) PACTBOpPA B TOYKE SKBHBAJICHTHOCTH. KoimuecTBO pacTBOpa THOCY/Ib(ara
HATPUs, ©3PACXOI0OBAHHOE HA TUTPOBAHUE, SIBJISICTCS MEPON KOHIIEHTPAIIUU PACTBOPEH-
HOTO KHCIIOpOJIa.

B xozne ananmza Bojbl omnpenensioT kKoHerTpanuto PK (B Mr/i) u crernens Hachl-
IIeHNsT UM BOJBI (B %) TIO0 OTHOIICHWIO K PABHOBECHOMY COJIEPYKAHHIO TPH JTaHHBIX
TeMIeparype u atMoc(hepHOM JaBIICHUU.

Mermaroniee BIUsSIHUE Ha aHamuTHUeckoe ompenenenne PK MoryT okasbiBath Be-
miecTBa (B3BEIICHHBIC M OKPAIICHHBIC, OMOJIOrMYeCKH aKTHBHBIC, BOCCTAHOBHUTEIIH,
pearupyromre ¢ BBICIMBIINMCS HOIOM, OKHUCIIUTENH, BBIACISIONINE WO U3 Hoauaa
KaJvs) B KOHIEHTPAIHSAX, BCTPEYAIOIINXCS TOJIBKO B CTOYHBIX M 3arPSI3HEHHBIX TTOBEP-
XHOCTHBIX BOJaXx.

BnusiHue HUTPHUTOB, KOTOPBIE YaCTO BCTPEUAIOTCSl B IPUPOAHBIX U CTOYHBIX BO-
JlaX, YCTPaHSIOT JOOAaBICHUEM pacTBOpa Cylb(aMHHOBON KUCIOTBI, OOBIYHO MPEy-
CMOTPEHHOTO B M3MEPHUTEIBHBIX KOMIUIEKTax mpom3BoacTBa 3A0 «Kpucmac+y.

Onpenenenue PK sBisieTcst 4acThlo aHaau3a MpU OMPEICICHUN JPYTroro BaKHEN-
IIEro MoKa3arelis Ka4ecTBa BOAbl — OMOXUMHUYecKoro norpedienus kuciuopona (bIIK),
CM. II. 6.3.

Jnanazon m3Mepsiembix koHnenTparmii PK cocrasnser ot 1 mr/m go 15 mr/m.

Jlyist BBITIOJIHEHUSI OJTHOTO M3MepeHus KoHieHTparuu PK HeoOXxoaumMo 0koJjio
130 M ipo6br Bozel, st onpenenenus BIIK, — 500 mu. ITpogomkuTensHOCTh BbI-
TIOJTHEHMS aHaJM3a OAHOHN MpoOkl Ha coxepkanne PK cocrasmser e 6oxee 20 MuH.
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OCOBEHHOCTWU OMNEPALUA
MPU PABOTE C KUCNMOPOOHLIMU CKITAHKAMW

[MorpyxeHne B KUCIOPOIHYIO CKIISIHKY TUIIETKH C (YHK-
CUPYIOIIIUM PacTBOPOM OCYIIECTBIISIHTE Ha TIyOuHy 2-3 CcM,
Kak MOKa3aHo Ha pucyHke. Ilo Mepe BpUIMBaHUS pacTBoOpa
MTOTHAMANTE MMMTIETKY BBEPX, (PUKCHUPYsT BBOAUMBIA 00BEM 10
HU3MEHEHUIO YPOBHSI 3aMIOJHEHUS MUIMETKU. V3muiiex KuaKo-
CTH M3 CKJISHKU IIPHU 3TOM CTEKaeT 4epe3 Kpail Ha MojcTaB-
JIeHHY10 yamky Ilerpu.

[locie BBeneHUs pacTBOpa U3 MUIIETKU CKILSIHKY CIIErKa
HaKJIOHUTE W OBICTPO 3aKpoiTe MpoOKoil. M3mumiek xuaKo-
CTH CTEKaeT 4epe3 Kpail.

B cknsiHke He OOMKHO ocTaTbCs My3blpbKOB BO3AyXa.
CknsiHKa He JOormKHa OoCcTaBaTbCsl OTKPbLITOWA.

COI[Cp)KI/IMOG CKJISTHKH nepeMeLuHBaﬁTe BCTPAXUBAHUCM
HOMGIHCHHOﬁ BHYTpPb MCHIAJIKH.

OBOPYOBAHUE U PEAKTUBDI

Boponka, xomba korndeckas Ha 250 My, Memanka CTeKIsSTHHAsS (4 IIT.), THITeTKa
rpajlyMpoBaHHas il TUTPOBaHMs Ha 10 MIJI CO MITPHUIIEM-I03aTOPOM U COCAMHUTEIb-
HOH TpyOKOH, NMuIeTKa-KarnensHua moauMepHas Ha 1 mit (7 wr.) ¥ Ha 3 M1, TpoOupKa
rpajyMpoBaHHasl ¢ MPOOKOH, CKISTHKH KHCJIOPOIHBIE KannOpoBaHHBIE (00bEM OKOJIO
130 M) ¢ mpoOkamu (3 IIT.), CTOMKA-IITaTHB, TEPMOMETP C IICHOM NeeHus He Ooiee
0,5°C, TpyOka mactukoBast Tuokas (cudoH), IHMHIP MEpHBINA Ha 25 M, darmka [letpn.

Bbapomerp nroboro tuma, mepHas konba Ha 100 mu1, TIMTKA SIIeKTpUdecKast (B Co-
CTaB U3/CTHS HE BXOJAT).
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Kpaxman pactBopumsbiii (B karncynax no 0,25 r), pacTBop Hoauma Kayms IIenod-
HOW, pacTBOp Kpaxmaia CTaOMIM3UPOBAaHHBIN, PACTBOP CEPHOM KUCHOTHI (1:2), pacTBOp
COJIM Maprasiia, pacTBop THOCyJb(dara Harpus cTadminzupoBanHblid (0,1 Momb/1 SKBU-
BaJICHTAa), paCTBOP THOCY/Ib(ara HaTpus cradbmiusupoBanHbii (0,02 MOJb/IT SKBUBA-
JICHTA).

MpumeyaHue. PacTBop kpaxmana CTabuUnM3MpoBaHHbI UMEET CPOK roOAHOCTU Ha Gonee
1 mec. o UCTeYyeHnUn 3Toro cpoka HeoBXOoAMMO MPUIOTOBUTL CBEXUIA
pacTBop.

Pacnonoscenue 0b6opyoosanus u peakmueog cM. 8 nacnopme Ha usoenue.

noaroToBKA K AHAJIU3Y

[loaroroBka k aHa/IM3y BKJIFOYAET MPUTOTOBIEHUE PACTBOPOB, HEYCTONYHBBIX MPU
XpaHEHUHU M PacXoJlyeMbIX B XOJIe aHalli3a — pPacTBOPOB KpaxMmala W THOCYIb(ara
HaTpusl.

IIpuroroB/ieHne pacTBOpa KpaxmaJia

T T 7-8mn 1.
50 mn l ’ B xonuueckyro xkon0y nomecture 50 M1 JUCTUILITMPO-
; BaHHOW BOJBI. M3 K0IOKI IepeneiiTe 7—8 M1 BOIBI B
% I MIPOOHPKY.

G v 2

B npoOupky MoIHOCTBIO MEPEHECUTE CONEPKUMOE KaIlCyJIbl
¢ kpaxmaioM. [IpoOupky 3akpoiite mpoOKoii, cogepkumoe
i E B30onTaiTe 11 00pa3oBaHKs CyCIIEH3HH Kpaxmara.

3.

Konngeckyro xonmdy ¢ ocTaBImMcs 00beMOM
BOJIbI TIOCTABBTE HA IUIMTKY C 3aKPBITOH criupa-
JIBIO U JOBEUTE BOAY A0 KUMEHHs. B kumsiuryio
BOJly NOJHOCTBIO NIEPEHECUTE CYCIICH3UIO 3
pooupku. CMeCh JTOBEAUTE /IO KUIICHUSI.

KuneHue
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PacTBOp Kpaxmana oxiaguTe W XpaHWUTE BO (DITaKOHE W3-TION TOTO YK€ PacTBOpa,
OTMETUB JIaTy €ro MPUrOTOBJICHUS Ha STUKETKE. PacTBOp yCcTONUMB B TeueHue 4—5 qHEM.
PactBop kpaxmana mocie ero OXJIaXJICHUS MOXXHO CTAOWIM3HPOBATH JOOABICHHEM
2-3 kanens xsnopodopma. Cpok TOJHOCTH CTAOUITU3MPOBAHHOTO PACTBOpA Kpaxmaia —
1 Mec. mpu XpaHEHWHW TPU KOMHATHOW TeMmmepaType U 4 Mec. — IpU XPaHCHUH B XO-
nommibHuKe (2—5°C).

PexomeHTyeTcs MPUTOTOBIIEHUE CBEXKETO pacTBOpa Kpaxmalsia HaKaHyHE BBITION-
HEHHS OTIpe/ICIICHUH.

IIpuroropiieHue pacTBopa THOCY/Ib(aTa HATPUS
(0,02 MoJIB/71 IKBUBAJIEHTA)

Ot6epure rpagynpoBanHoil munerkoi 20,0 M pacTBopa
trocyibhara Hatpus (0,1 MOIB/T SKBUBaANIEHTa), TOMECTHUTE
B MEpHYI0 KosOy BMectuMocThio 100 M, foBeanTe oobeM
pacTBopa 10 METKU JIMCTUIIMPOBAHHOM BOJIOM, IEepeMelIainTe
s pacTBop.
PactBop xpanute Bo (priakoHe M3-TIOA TOTO K€ PacTBOpa,
OTMETHB JIaTy €TO MPUTOTOBJICHUS HA ATUKETKE.

100 mn
Cpok rogHoCTH pacTBopa — 3 Mec.

OTBOP MNPOBbI

OT160p 1po6 mnpu aHamu3e Ha coaepskanue PK umeer psig ocoOeHHOCTEH.

st or6opa mpo6 Ha PK ncmons3yroTest eMKOCTH U3 MTOJTMMEPHOTO MaTepraia Wik
CTeKJIa BMECTUMOCTBI0 He MeHee | 1. OTOop mpoO ¢ 3amaHHON TITyOWHBI TIPOBOJAT C
UCIIOJIb30BaHUeM OartomeTpa. M3 moBEpXHOCTHBIX TOPU30HTOB JIOMYCKAeTCs OTOOP Mpoo
HETIOCPEJICTBEHHO B KUCIIOPOJIHBIC CKIISTHKH.

Ecim orGupaercs oOmiasi mpoba BOABI JIJIsl aHAIU30B 110 Pa3HBIM KOMITIOHEHTaM,
TO poba myist onpenesieHuss PK ioimkHa OBITH TICPBOMA, B3STOH /IS AalibHEHINCH oOpa-
0OTKH.

Bonoit n3 oroOpanHO#t poObI OMOJIACKHUBAIOT 2—3 pa3a YHUCThIE KaauOpOBaHHBIC
CKJISIHKM U3 COCTaBa M3JCNUs WK (€Ciid TpeOyeTcs crieluaibHas MoAroToBKa Mpoo,
HalpuMep OTCTauBaHHE) CTEKIISTHHBIC OyTHLTH.
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Haronnenue KUCIOpoaHBIX CKISIHOK U3 OaTtoMeTpa Win
OyTBUIM OCYILECTBIISIITE CU(OHOM Yepe3 PE3NHOBYIO TPYOKY,
OITYILIIEHHYIO JI0 JIHA CKJIAHKU. [locne 3anonHeHus: Kucaopos-
HOMW CKIJISIHKH JI0 TOPJIBIIIKA MTPOJIOJIKANTe ee HaloHEHHE J10
TeX TOp, OKa He BBUILETCS BOJA, COMPHUKACABINASCS C HAXO0-
JMBIIMMCS B CKJISIHKE BO3IYXOM, U €IIe OAUH 00beM CKIISHKH.
TpyOKy BEIHUMAiTE W3 CKISTHKY, HE TIPEKpaIas TOKa BOMIBI U3
OaromeTpa. AHAJIOTMYHO MPOBOAWTE 3aMOHEHHUE CKIISTHKU U3
OyTBhUIM C aHAJIM3UPYEMOM BOJIOM.

Mpn HaNONMHEHUN KMCNOPOOHOM CKMNSHKM BOOOW Ha
CTEeHKax He JOMMKHO OCTaBaTbCA My3blpbKOB BO34yXa.

OT160p MpoObI HeMOCPEACTBEHHO HA BOJ0EMe BBIOIHINTE CICTYIONM 00-
pa3oM.
* l3mepwTe 1 3aduKkcupyiiTe 3HAYCHUE
TeMIIepaTypbl U aTMOC(HEPHOIO JAaBICHHUS.

(Tounoe m3mepeHue TeMmMIepaTypbl U aTMO-
cepHOro aBjaeHUs HEOOXOAUMBI JJIsl pacdyeTa
CTETICHN HACBIIIEHHS TPOOBI KHCIOPOIOM.)

*  OrbGepure mpoOy BOABI B CKISTHKY C MEIIATKOM,
3aIOJHSASL BOJIOM BECh 00BEM CKIISIHKH.

* 3aKpoiTe CKISTHKY MPOOKO.

MpumeuvyaHuns.

1. B cknsHKe He JOMKHO OCTaTbCH My3biPbKOB BO3AyXa.

2. Cpasy nocne 3anofiHeHWs CKNAHKM npoBeauTe UKCaumio Knc-
nopoAa, Kak onMcaHo HUXe.
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NPOBEOEHUE AHATIU3A

Mpun BBEAEHUM PacTBOPOB B KUCIOPOAHYHO CKIISIHKY cobroganTe npasuna, us-
noxeHHble B pybpuke «OcobeHHOCTM onepauuin npu paboTte ¢ KUCNOPOAHbIMU
ckrsiHkammuy (cTp. 124).

1.

3aroIHUTE KUCIOPOAHYIO CKIITHKY MPOOO BOJBI
[IpoBeaute puKcayo KUcIopoaa B mpooe.

Jnist 3TOr0 BBEIUTE B CKIISIHKY Pa3HbIMU MHIIETKaMHU 1 Ml
pacTBOpa COJIM Maprasiia, 3ateM 1 M1 pacTBopa Hoaunia

KaJus.

E

Crerka HaKJIOHUTE CKIISTHKY, 3aKpOiTe Mpoo-
Koi. M3nuiek xHUIKOCTH CTeUeT uepe3 Kpaid.
Cnenure, yToOBI B CKJISIHKE HE OCTAJIOCh
My3bIPbKOB BO3/IyXa.

CKJISIHKa He JIOJDKHA OCTaBaThCs OTKPBITOM.

[Tepemeraiite conepKUMO€E CKIITHKH C IIOMOIIBI0 UMERO-
LIEICsl BHYTPU MEIIAJIKH, AepKa CKISIHKY B pyke. [laiite
OTCTOSIThCA 0Opa3yromeMycst ocanky He Menee 10 MuH.

MpumeuvaHwne.
CKnsHKY € (hMKCUMpPOBaHHOW NPOBON MOXHO XPaHUTb B 3aTEMHEHHOM
mMecTe He bonee 1 CyTOK.

3.

IIpoBenute pactBopeHue ocanka. [lorpyskas nurmerky B
CKJISIHKY, BBEIUTE 2 MJI PacTBOpa CEPHOM KHUCIOTHI (0CaI0K
He B3MyunBath!). [lunerky BeIHMMalTE MEJICHHO 1O MEpe
€€ OIOPOKHEHMUS.
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CKIISIHKY 3aKpoiTe MpoOKOM M COAEPKUMOE TepeMelanTe
JI0 paCTBOPEHUS 0CaJIKA.

‘ Conep’kuMoe CKJISTHKH TTOJTHOCTBIO TIEPEHECUTE B KOHUYEC-

= CKYIO KOJIOY Ha 250 M1

MpumedyaHwme. MoXHO NpOBOANTL TUTPOBaHME YacTn nNpobbl. B aToM BapuaHTe 13 Knc-
TNIOPOAHON CKNSIHKM B Konby ANs TUTPOBaHUA NepeHecuTe LMIMHOPOM
50 mn obpaboTaHHoM Npobbl ¢ pacTBOPEHHbIM OcagkoM. B aaHHoMm cry-
Yae 13 ogHoW OUKCUPOBaAHHOW NPOBLI MOXKHO MOMYYNTb HECKOMBLKO Napari-
nernbHbIX pe3ynbTaToB M3MEPEHUI, OAHAKO 3TO NMPUBOOUT K HEKOTOPOMY
CHWKEHMWIO TOYHOCTU aHanu3a. [anbHerwuve onepauuv npoBoauTe, Kak
OnMcaHo HWXxe, Ana 06paboTkn NonHoM NPoobbi.

6.

[IpoBeaute TUTpOBaHUE MPOOHI. J[71s1 3TOTO 3aIMOTHNATE
rpalynpOBaHHYIO MTUIIETKY, 3aKPEIICHHYIO B CTOWKe-
mTaTuBe, pacTBOpoM THOCyib(hara Hatpus (0,02 Monb/a
9KBUBAJICHTA) M TUTPYyHTE MpoOy Ha Genom ¢oHe 110 crnabdo-
KENTON OKpacku. 3aTeM Jo0aBbTe MUMETKOW 1 M pacTBo-
pa Kpaxmaina (pacTBOp B KoJO€ CHHEET) U MPOIOJDKANTE
TUTPOBATH JI0 TIOJIHOTO 00ECIIBEUNBAHUSL.
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HcxoaHbiii Onpenenure odmMii 00beM pacTBOpa THOCYIb(]aTa, U3pac-
~— 06béM/Vo!  XOJOBaHHBIA Ha THTPOBaHME (KakK /O, TaK M MOCIe J100aBie-

HUS pacTBopa Kpaxmana): V. .=V — V1
KoHeYyHbIn P pa Xp ) e o K.
o6béEm Vil

BbIMUCNEHUE PE3YINILTATOB AHAJTU3A
A. Pacuem maccoeoii Konyenmpayuu Kuciopooa

IIpu TuTpoBanuu Beei npodbl konuentpauuio PK 8 Bone (C,,., Mr/i) paccuu-
TaiiTe o opmyie:

_ Ve XNy x8x1000 _ Vi X160
CPK - 1% - 1%
1 n

IIpu TurpoBanuu yacTu npodel (50 min) konuenrpamuio PK B Bone (C,,, Mr/m)
paccuuTaiTe 1o GopmyIie:

C. = Vie XNy X8%1000 _ X320
PK — —rrc =
50
rae V. — obmuil 00beM pacTBopa THOCYINb(para, H3PacXoJ0BAHHOTO Ha THTPOBA-
HUE, MIT;
N, — KOHUEHTpauus pacTBopa THocyinb(dara Hatpus, 0,02 Monb/1 5KBUBa-
JICHTA;

8 — MoJsipHas Macca SKBUBAJICHTA KUCIOPO/A, I/MOJTb;
1000 — ko3¢ dunmeHT nepecyera eIUHUI] U3MEPEHUS, U3 TPAMMOB B MUJLIH-

IPaMMBI;
V, — obbem aHanuzupyeMol mpoObl (00beM KaaHOPOBAHHON KUCIOPOIHOM

CKJISTHKH, TTPUBEICHHBINA B TIACTIOPTE HA M3JIENNE), MIL.

MpumeyaHwme. B gaHHoM pacyeTe NpuHMMAETCS, YTO MOTEPU PacTBOPEHHOIO KMCMOPoAa
B (PUKCMPOBaHHOW hopMe MpU CNMBE U3MNULLKOB XUOKOCTU U3 CKIIAHKU 1
npy BbINOMHEHWN APYrMX onepauMii MHOro MeHblle pesynbrata usmepe-
HUI (NpeHebpexumo manbl).
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rac:

B. Pacuem cmenenu nacoluieHus 600bl KUCA0POOOM

CreneHb HaChIIEHUS BOJBI KUCIOponoM (R, %) paccuuTaiite 1o dopmyiie:

Cpi x100%760
CpxP

b

100 — ko> duLMeHT nepecuera eIUHUL U3MEPEHHS U3 MI/1 B %o;

760 — HOpMaJIbHOE aTMOC(EPHOE JIABJICHKUE, MM PT.CT.;

C, — BeNMYMHA PABHOBECHOM KOHIIEHTPAIMH KHCJIOPOJA B BOJE NPU TEMIIEpa-
Type oTOopa mpookI, onpeaencHHas mo Tadm. 11.

P — daxtrdeckas BenmdarHa aTMOC(HEpPHOTO JaBJIEHUS B MOMEHT O0TOOpa MpoOBI,

MM PT. CT.

MpumeyaHwme. MNpn oTCyTCTBMU OaHHbIX 06 atMocepHOM OaBneHnn B MOMEHT oTbopa

OOMyCKaeTcs ero NpuHMMaTh paBHbIM HOpMarbHOMY (T.e. 760 MM pT. CT.).

IIpumep pacyera cogep:KaHUsA KHCJIOPOAA B BoOe

1. Ilpu TuTpOBaHMHU MPOOBI U3 KUCIOPOTHOHN CKISTHKH oObeMoM 102,5 M1 m3pacxomoBa-
HO 4,7 M1 pacTBopa THOCYb(paTa Hatpust (0,02 Mois/im sxBUBaneHTa). KoHIeHTparms pa-
CTBOPEHHOTO KHCJIOPOJIa B BOAE COCTaBHT:

_4,7x160

=7,34 mr/n
102,5

PK

2. ITpu TMTpOBaHUU YaCTH TIPOOBI U3 KUCIOPOAHON CKISTHKH (50 MIT) M3pacxomoBaHo 2,3 Ml
pactBopa tHocyibhara narpust (0,02 Monb/1 skBHUBanieHTa). KoHIeHTpalms pacTBOPEHHOTO
KHCIIOPOJIa COCTABUT:

Cpx =23%32 =736 mr/1.

IIpumep pacyera cTeneHH HACHIIEHUS BOIbI KHCJIOPOAOM

Jnst ananm3a Opita oTobpana mpoda Boasl pu Temiteparype 16 °C 1 atmocdepHoM aaBiie-
HUM P = 735 MM pT. cT. Onpeaeniii KOHIISHTPAIIIo Kiuciaopona B Boae: C —_— 7,34 mr/m.
ITo Tabn. 11 HamuM 3Ha4YeHHWE pPaBHOBECHOW KOHIICHTPAIIMH KHciopona mpu ¢ = 16 °C:
C =982 mr/in. CTelleHb HACHIIEHNS COCTABIISIET:

_ 7,34x100x760

=773%
9,82x735
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Tabnuuya 11
3aBMCUMMOCTb paBHOBECHOWM KOHLEHTpaLuu Kucropoaa B Boge oT Temneparypbl
npu atmoccpepHOM gaBneHum 760 Mm pT. CT.

Temne- PaBHOBecHasi KOHLIEHTpaLWsa PacTBOPEHHOro Kucrnopoaa (B mr/n)
patypa npu U3MeHeHUM TemnepaTypbl Ha gecatble gonu °C (C,)
°C 0 0,1 0,2 03 | 04 [ 05 06 | 07 0,8 0,9
0 14,65 | 14,61 | 14,57 | 14,53 | 14,49 | 14,45 | 14,41 | 14,37 | 14,33 | 14,29
1 14,25 | 14,21 | 14,17 | 14,13 | 14,09 | 14,05 | 14,02 | 13,98 | 13.94 | 13,90
2 13,86 | 13,82 | 13,79 | 13,75 | 13,71 | 13,68 | 13,64 | 13,60 | 13,56 | 13,53
3 13,49 | 13,46 | 13,42 | 13,38 | 13,35 | 13,31 | 13,28 | 13,24 | 13,20 | 13,17
4 13,13 | 13,10 | 13,06 | 13,03 | 13,00 | 12,96 | 12,93 | 12,89 | 12,86 | 12,82
5 12,79 | 12,76 | 12,72 | 12,69 | 12,66 | 12,52 | 12,59 | 12,56 | 12,53 | 12,49
6 12,46 | 12,43 | 12,40 | 12,36 | 12,33 | 12,30 | 12,27 | 12,24 | 12,21 | 12,18
7 12,14 | 12,11 | 12,08 | 12,05 | 12,02 | 11,99 | 11,96 | 11,93 | 11,90 | 11,87
8 11,84 | 11,81 | 11,78 | 11,75 | 11,72 | 11,70 | 11,67 | 11,64 | 11,61 | 11,58
9 11,85 | 11,62 | 11,49 | 11,47 | 11,44 | 11,41 | 11,38 | 11,35 | 11,33 | 11,30
10 1,27 | 11,24 | 11,22 | 11,19 | 11,16 | 11,14 | 11,11 | 11,08 | 11,06 | 11,03
11 11,00 | 10,98 | 10,95 | 10,93 | 10,90 | 10,87 | 10,85 | 11,82 | 10,80 | 10,77
12 10,75 | 10,72 | 10,70 | 10,67 | 10,65 | 10,62 | 10,60 | 10,57 | 10,55 | 10,52
13 10,50 | 10,48 | 10,45 | 10,43 | 10,40 | 10,38 | 10,36 | 10,33 | 10,31 | 10,28
14 10,26 | 10,24 | 10,22 | 10,19 | 10,17 | 10,15 | 10,12 | 10,10 | 10,08 | 10,06
15 10,03 | 10,01 | 9,99 9,97 9,95 9,92 9,90 9,88 9,86 9,84
16 9,82 9,79 9,77 9,75 9,73 9,71 9,69 9,67 9,65 9,63
17 9,61 9,58 9,56 9,54 9,52 9,50 9,48 9,46 9,44 9,42
18 9,40 9,38 9,36 9,34 9,32 9,30 9,29 9,27 9,25 9,23
19 9,21 9,19 9,17 9,15 9,13 9,12 9,10 9,08 9,06 9,04
20 9,02 9,00 8,98 8,97 8,95 8,93 8,91 9,90 8,88 8,86
21 8,84 8,82 8,81 8,79 8,77 8,75 8,74 8,72 8,70 8,68
22 8,67 8,65 8,63 8,62 8,60 8,58 8,56 8,55 8,53 8,52
23 8,50 8,48 8,46 8,45 8,43 8,42 8,40 8,38 8,37 8,35
24 8,33 8,32 8,30 8,29 8,27 8,25 8,24 8,22 8,21 8,19
25 8,18 8,16 8,14 8,13 8,11 8,11 8,08 8,07 8,05 8,04
26 8,02 8,01 7,99 7,98 7,96 7,95 7,93 7,92 7,90 7,89
27 7,87 7,86 7,84 7,83 7,81 7,80 7,78 7,77 7,75 7,74
28 7,72 7,71 7,69 7,68 7,66 7,65 7,64 7,62 7,61 7,59
29 7,58 7,56 7,55 7,54 7,52 7,51 7,49 7,48 7,47 7,45
30 7,44 7,42 7,41 7,40 7,38 7,37 7,35 7,34 7,32 7,31
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KOHTPOIlIb TOYHOCTU AHAJIU3A

KoHTponb TOuHOCTH TIpH ONpeAeIeHnH KHUCI0POia MOKHO ITPOBOJUTH IIyTEM aHa-
nu3a npoOsl, KoHUeHTpauust PK B koTopoii onpezeneHa ¢ MCOIb30BaHUEM 00pa3Io-
BOTO OKCHMETpA.

6.12. KucnotHocTb

Kucnomnocms Bonbpl 00yclIOBIIEHa COAEPKAaHUEM B BOJIEC BEIIECTB, PEarnpyromnx
¢ ruApokcua-uonamu. K Takum coenuHEHUSIM OTHOCSATCS:
1) cunbnbie kucoTel: consnas (HCI), asornas (HNO,), cepnas (H,SO,);
2) cnaboie kucnotel: ykcycHas (CH,COOH); cepuucras (H,SO,); yronbnas
(H,CO,); cepoomoponnas (H,S) u T.1w.;
3) karHoHbI caGblx OCHOBaHMiA: aMMoHMit (NH,"); KATHOHBI OPraHHYECKUX aM-
MOHHUWHBIX COCIMHEHHIA.

KucnorHocTh MpoOBI BOABI U3MEPSIETCS B MO/1b/1 SKBUBAICHTA WITH MMOJIb/1 SKBU-
BAJICHTA W ONPENIENSAETCS KOJTMYECTBOM CHIILHOH 1IeNI04H (0OBIMHO MCIOIB3YIOT PACTBO-
pet KOH mmm NaOH ¢ xonmnentpanuert 0,01 wim 0,1 Mois/i), W3pacxomoBaHHOW Ha
HEUTpanu3anuio pacTBopa. PaznmyaroT cBOOOAHYIO U OOIIYI0 KUCIOTHOCTS.

C80000Has KUCIOMHOCHb OTIPEIISISICTCS TIPU TUTPOBAHUHK 10 3HadueHuit pH 4,3—
4,5 B MpUCYTCTBUM B KaueCTBE MHAMKATOpa METHWJIOBOIO OpaHkeBoro. B atoM nuama-
3ome orturpoeiBatorcst HCI, HNO,, H,SO,, H,PO,.

Obwas kucromnocms OTPEACISACTCS TIPU TUTPoBaHMM 110 3HadeHuit pH §,1-8,3
B MpHUCYTCTBUH (peHoN(pTanenHa B KauecTBE WHAWKATOpa. B 3TOM muama3oHe OTTHT-
POBBIBAIOTCS CIIA0BIE KUCIOTHl — OpPraHHYECKUe, YroJibHas, CEPOBOIOPOIHAS, KaTHO-
HBI cia0bIx ocHoBaHui. Ecim y Bogsl pH > 8,3, To o0miast kucnotHocTh paBHa 0.

B 0OBIMHBIX MPUPOTHBIX BOJAX KUCIOTHOCTH B OOJIBIIMHCTBE CITy4aeB 3aBUCHUT
TOJIBKO OT COJIEpKaHMsI pacCTBOPEHHOTO JMOKCcHIA yriepona. EctecTBeHHyl0 cocTas-
JISIONIYI0 KUCIIOTHOCTH CO3/IAI0T TaKyKe TYMHHOBBIE M JIPYTHE ClTa0bble OpraHHMYeCcKre
KHACJIOTHI ¥ KaTHOHBI CIIA0BIX OCHOBaHW (MOHBI aMMOHWMSA, JKeJe3a, aJJFOMHHUS, Opra-
HUYECKHUX OCHOBaHMiA). B aTux cimyuasx pH Bonmel He ObiBaeT Hinke 4,5. 3arps3HeHHs,
MPUJAIOIINE BOJE MOBBIIIEHHYI KHUCIOTHOCTb, BOZHUKAIOT MPH KUCIOTHBIX JOXKIX,
MIpY TIONaJIaHUK B BOJOEMBI HE MPOIIEAIINX HEUTPATU3ALMIO CTOUYHBIX BOJ IPOMBIII-
JICHHBIX MPENPHUATUR U JIp.

KucnotHOCTD OmpeAensioT NpakTHIeCKH TOJBKO IS 3arpsS3HEHHBIX TTOBEPXHO-
CTHBIX, TEXHOJIOTHYECKUX JINOO CTOYHBIX BOJI.

Hapsny ¢ mokazareneM KHUCIOTHOCTH YIS BOZBI CYIIECTBYET MOKA3aTelb MIEI0Y-
HOocTH (cM. 1. 6.10).
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METOO ONPEOENEHUA

Merton onpe/ieneHust 001Iei KUCIOTHOCTH SIBISIETCS THTPUMETPHYSCKUM M IIPHMe-
HSCTCS [UTsl aHAJIN3a [TUThEBOM, MPUPOIAHON M HOPMATHBHO-OYHMILICHHOW CTOYHOW BOJIBI.
OrperniesieHne OCHOBAHO HA THTPOBAHMHU AHAIIM3UPYEMOM BOJIBI PACTBOPOM THIPOKCHIA
HATPUsI N3BECTHOW KOHILICHTPAIIWK B TIPUCYTCTBUH MHHMKaTopa ¢peHondranenna. Oomas
KUCJIOTHOCTD QHAIT3UPYEMOH BOJIbI OPESISIETCS KOIMYECTBOM THTPOBAHHOTO PAacTBO-
pa, M3pacxXomOBaHHOTO Ha TUTpoBanue A0 pH 8,1-8,3.

BusyanbHOMY ONpPEAEICHHI0 OKOHYAHUSI TUTPOBAHHS MEIIAOT OKpacka M MyT-
HOCTH 1poOBI. O0BeM TPOOBI, HEOOXOAUMBIH JUIs aHanu3a, cocrasnser 50 M, mpo-
JIOJDKUTEIIBHOCTD BBITIOJTHEHHs aHam3a — He Oosee 10 MuH.

OBOPYOOBAHUE U PEAKTUBDI

Konba xonmueckas va 100 mi ¢ meTkoit «50 Mim», TTUMETKa TpaJyMpOBaHHAS JUIA
TUTPOBAHMS CO IIIPULIEM-103aTOPOM U COECAMHUTEIILHOM TPYOKOH, MUIeTKa-KaneIbHULA
MOJIMMEPHAs, IITMHAP MepHBIH Ha 50 MIT (B COCTaB HEKOTOPBIX U3/ICIIHIA HE BXOMIUT).

Boano-cniupToBoii pacTBop (heHonpranenHa, pacTBOp T'HAPOKCUIA HATPHUS
(0,1 monb/m), crangapT-TuTp ruapokcuaa Harpus 0,1 Moib/m.

Pacnonooicenue 0bopyoosanus u peaxmugos cm. 8 nacnopme Ha uzoenue.

NOoAroToOBKA K NMPOBEAOEHUIO AHAJTIU3A

CBeXNi IloaroroBka Kk IPOBENEHUIO aHAINM3a COCTOUT B IIPUTOTOBIICHUM
pacTBOp pacTBOpa rMPOOKUCH HATPHs U IIPOBOAUTCS IIPH €r0 U3PACXOI0-
FMAPOOKNUCH BaHUM MO0 UCTEUEHUH CpoKa rofHoctu. CBeXuil pacTBoOp TUpo-

HaTpus KCHJIa HaTpusl IPUIOTOBBTE U3 CTAHAAPT-TUTPA COIIACHO MHCTPYK-
U3 cTaHgapT- | UMK, TIPWIAraeMol K CTaHaapT-TUTpPy. CBEKETPUTOTOBICHHBIN
TMTpa pacTBOp XpaHUTe BO (h1akoHe U3-T0J TOIO K€ PacTBOpPA, OTMETHB

JIaTy ero TPUTOTOBIICHUS Ha ATUKETKe. CPOK TOAHOCTH pacTBOpa
THIPOKCHIA HATPUSl — 3 MeC. NPH YCIOBUM XPAHSHHUSI B TEPMETUYHOM IO THIICHO-
BOM (hIIaKoHe.

OTBOP NPOBbI

st oTGopa mpod mpu orpenesieHn KUCIOTHOCTH MCIIOB3YIOTCS OYTHUTH U3 T10-
JMMEPHOTO Marepualia Win cTekiia. [IpenouTHTEeNbHO BBITIONHEHHE ONpPEICICHUI Ha
MecTe oTOopa 1pod (0coOeHHO Uit MPOO ¢ BBHICOKOW KOHIICHTpAIMeld PacTBOPSHHBIX
ra3oB). Jlomyckaercss XpaHeHHue MpoO B TeueHHe He Oosiee | CYTOK NpU YCIOBHU UX
oxytaxenus go 2-5 °C.

Iloopoduee 06 ombope u noocomoske npod cm. 8 pazoene 3.
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BbIMONHEHWE ONPEOENEHUA

50 mn

£

3.

OnoJI0CHUTE KOHMYECKYHO KOJIOY HECKOJIBKO Pa3 aHATU3UPY-
€MOU BOJIOM.
Haneiite B k0710y mpoOy BOABI 10 METKH «S50 MID».

MpumeyaHwue.
[na TouHbIX aHanu3oB o6bem Npobbl OTMepbTe C NMOMOLLBI0 Mep-
HOro LMNMHAPA.

JloGaBbTe B KOJIOY MUIMETKOM-KareIpbHAUIICH 1—2 Karum
pactBopa ¢enonpranenHa. ComepKuMoe KOJIObI epemMe-
mamre.

CoenuHNTEe MUMNETKY JUIsl TATPOBAHUS CO IINTPUILIOM-103aTOPOM COEANHUTETHHON
TpyOKoi. C TOMOINIBIO HINpHIIAa HAOEPHUTE B MUIIETKY PACTBOP THIPOKCHA

HaTpusl.

4.

[locrenenno, Mo KarisiM, TUTPYHTE COIEPIKUMOE KOOI

Ha OenoM (hoHe pacTBOPOM THIPOKCHIA HATPUS JI0 MOSBIIE-
HUSI pO30BOM OKpacKu. TUTpOBaHUE CUUTANUTE 3aKOHUEH-
HBIM, ecii OJIeIHO-PO30Bast OKpacKa pacTBopa OCTAEeTCs

0e3 uamenenus 30 cek. Onpeaenure 00beM pacTBOpa TUAPO-
KCH/Ia HaTpusl, U3pacX0J0OBaHHOTO Ha TUTpoBaHue (V).
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5.
Paccunraiite 00m1yr0 KUCIOTHOCTB BOIBI (K ) B MMOJIB/JI IO (hopMmyJIE:
K, = V' x0,1x1000 —oxV,
i

e V — o0beM pacTBopa THAPOKCHIA HATPHSI, U3PACXOJOBAHHOTO HA THTPOBA-
HHE, MIT;
0,1 — KOHIIEHTpAIXs THAPOKCU/IA HATPHS, UCTIOIB3YEMOTO TMPH TUTPOBAHHH,
MOJIB/TI;
1000 — ko3¢ duiMeHT npecyera eAUHUL] U3MEPEHHS U3 MOJIb B MMOJIb;
V,,— obbem npo0BI, B3TOM 111 aHanmsa, S0 ML

IIpumep. Ha tutrpoBanue 50 mi aHanm3upyeMoil Boabl u3pacxonosano 0,4 mi pacTtBopa
ruapokcuaa Harpus (0,1 Monb/im). PaccunThiBaeM 0OIIyI0 KHCIIOTHOCTD BOJIBL:

K,=2 x0,4=0,8 MmmMonb/11

6.13. MeTannbi, cymma

CBenieHHs O MOBBIMICHHON KOHIIEHTPAIIMH B BOJIC METAJLIOB, KaK MPABHIIO, COMEP-
JKaT JIAaHHBIE O €€ 3arPsS3HCHUM msdicenbiMu Memaiiamu. TsSHKeIbIMU CIeyeT CUNTaTh
METaJUTBI ¢ TUIOTHOCTRIO Oosee 8 r/em® (H. Peiimepc). OnHako JaHHOMY OIPEICICHHIO
COOTBETCTBYET OOJIBIIIOE KOJIMYECTBO 3JICMEHTOB, B YaCTHOCTH, Oosiee 40 3J1eMEHTOB
nepuoandeckoit cuctemsl J[.1. MeHneneeBa ¢ arToMHON Maccoit cBbIme 50 aTOMHBIX
emuuutl: V, Cr, Mn, Fe, Co, Ni, Cu, Zn, Mo, Cd, Sn, Hg, Pb, Bi u ap. Baxuemmmvu
MOKA3aTeNIIMU OTHECEHUS] TOTO MJIM WHOTO METajlla K TSDKENBIM SIBJISIFOTCS BBICOKAS
TOKCUYHOCTh COOTBETCTBYIOIIUX COCIMHCHUM ISl JKUBBIX OPTaHU3MOB B OTHOCHTEIIb-
HO HHM3KHMX KOHIIEHTPAIIUAX, & TAKKE CIIOCOOHOCTH IeMeHTa K OnoakkymyJsitmu. [Tpak-
TUYCCKH BCC METAJIJIbl, OTHOCUMBIC K TAXKCIIbIM, AKTUBHO YUaCTBYIOT B OMOJIOTHYECKUX
npoIrieccax, BXOISAT B COCTaB MHOTUX (DEPMEHTOB.

Tspkenble METaJIbI, MOMAasi B BOAY, MOTYT CYIIECTBOBAaTh B BUJE PACTBOPH-
MBIX TOKCHYHBIX COJICH M KOMIUICKCHBIX COCTUHECHUI (MHOT/Ia OYCHb YCTOMYHUBBHIX),
KOJUTOUTHBIX YaCTHII, OCAJIKOB (CBOOOHBIX METAJIIIOB, OKCHJIOB, TUAPOKCUIOB U JP.).
Tspxenvsle MeTaUIBI B BOOOEMCE BbI3BIBAIOT HeJILIﬁ pAA HETAaTUBHBIX HOCHeILCTBHﬁ: 110-
najasi B MUINEBbIC [EMM M HApyIIasl 3JIEMEHTHBIH COCTaB OMOJIOTMUECKUX TKaHEH,
OHH OKa3bIBAIOT TPSMOE MJIH KOCBEHHOE TOKCHUYECKOE BO3/ICHCTBHE HA BOJHBIC Opra-
HU3MBI. [0 MUINEBBIM MEMSIM TSXKENbIe METaUIbl MOMAJaloT B KUBBIC OPTaHU3MBI,
B TOM YHCJIC B OPraHU3M 4YeJOBeKa. B XMMHKO-aHATUTHUCCKON MPAKTUKE COMepIKa-
HUE METaJUIOB YacTO OLEHUBAIOT CyMMAapHO, IPUYEM I10J] CyMMOW METaJIJIOB TOJpa-
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3yMEBAIOT TPHATy — IIMHK, Meb U CBUHEI] — B BHJIE BCEX COCNMHEHUH. B ykazaHHOM
Tpuajze MUHK U MeJb SBJISIOTCS MHKPOIJIEMEHTaMH, CBUHEI[ — THITMYHBIM TOKCH-
KaHTOM.

JlJis BOZIBI BOJIOEMOB XO3SIHICTBEHHO-ITUTHEBOTO U KYJIBTYPHO-OBITOBOTO Ha3HAYe-
HUS 110 pacCMaTPUBAEMBbIM MeTaJlJIaM yCTaHOBJICHBI chemytorue [TK:

— s Mend — 1,0 MI/7, TMMUTHPYIOIINH TIOKa3aTelb BPEJHOCTH OpPTaHOJIET-
THYECKUM;

— mst umHKa — 1,0 MI/71, JIMMUTHPYIOIIMH TOKa3aTellb BPEIHOCTH OOIIeCcaHu-
TapHBII;

— st ceuHIa — 0,03 MI/71, TMMUTHPYIONIMH TTOKa3aTelb BPETHOCTH CaHHUTap-
HO-TOKCHUKOJIOTHYECKHUH.

OpueHTHPOBOYHOE MIPEAETIHHO JIOITyCTUMOE 3HAUCHUE COJEPKaHuUs B BOJAX CyM-

MBI METaJIOB (IIMHKA, Meau W cBuHIA) coctaiser 0,001 MMoib/1 SKBUBaJICHTA
(FOCT 24902).

METOA ONPEAENEHUA

Mertop onpesiesieHHs: CyMMapHOI'O COIEPKAHMUSI METAJIIOB SIBJISIETCS] IKCTPAKLIMOH-
HO-KoIlopuMeTpudeckuM u yaudumupoad Ha ocHoBe ['OCT 18293. Onpenenenue
OCHOBAHO Ha TPYMIIOBOM peaKkiy KAaTHOHOB METAJIOB, OTHOCHUMBIX K TSDKENIBIM (IIHKA,
MEIU M CBUHIIA), @ TAKKE HEKOTOPBIX IPYTHX (C AUTH30HOM), B PE3yJbTare KOTOPOH
00pa3yroTcsi OKpallIeHHbIe B OPaH)KEBO-KPACHBIM IIBET TUTH30HATHI METaJlIoB. Peak-
[IUIO TIPOBOJIAT B CIIA0OUICIIOYHON cpejie, O1arogapsi 4eMy ONPENeNSIOTCs METaILIbI
TOJIFKO B PacTBOpeHHOI opme. B ciyyae cBuHIIA peakuys MPOTEKaeT Mo CIeIyroei
cxeme:

/7 \ H N= N
28=C H + Ph2t e \N—N=C/ '
N Ns—pb —s
N=N TN + 2H*
t C=N—N
N =N~ \
H
OWTHU30H

Mertasuibl B BU/I€ TUTH30HATOB KOHLIEHTPUPYIOTCS B BOJIE MYTEM HX IKCTPAKIIH
YETBIPEXXJIOPUCTHIM yTiIeposoM. KOoHIIEHTpalrio CyMMBl METAIIJIOB OMPEAETSIOT BU-
3yaJIbHO-KOJIOPUMETPUUECKHM METOIOM, CPaBHUBASI OKPACKY PAaCTBOPA ¢ KOHTPOJIBHOU
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IIKaJIONH 00pa3noB okpacku. biaromaps mporenype SKCTPaKIMOHHOTO KOHIIEHTPHPO-
BaHUS, JaHHBIH METOJ ONPENENICHUS] CyMMBbl METAJUIOB SIBIISICTCS YPe38bluaiiHo 4y6-
CIEUmMenbHBIM, TIO3TOMY OOJBILIOE 3HAYCHHUE AJISI YCIIEITHOTO aHai3a UMEET YHCTO-
Ta MOCY/Ibl, aKKypaTHOCTh B pad0Te, YMEHUE PabOTaTh C peaKTUBaMH 0COOOW YHUCTOTHI.
Yucrora NpUMEHSEMBIX JUTS ONPE/ICICHHsI CYMMbI METAJJIOB PEaKTUBOB, PACTBOPOB U
HOCY/IBI TIPOBEPSIETCS] TIPOBEICHUEM XOJIOCTOTO OITBITA, BHIMOJHIEMOTO aHAJOTUYHO
aHAIM3Y, HO C MCHOJIb30BAHNEM OYHINCHHOH JUCTHIUTHPOBAHHONW BOJBI.

Jnana3oH onpeaensieMbIX KOHIEHTPALMH CyMMBI TSDKEIIBIX METAJLIOB B BOAE — OT
0,0001 no 0,001 Mmosb/n SKBHBaNEHTa MpU 00beme MpoOsl 25 M. KoHTponsHas mika-
Ja ISl BU3YaJbHO-KOJIOPUMETPHUYECKOTO OMPEICNICHNs] METAIUIOB OTKaIMOpoBaHa st
KOHIICHTPAIMH CYMMBbI METAJUIOB IIMHKA, MEJI M CBUHIIA B MOJISIPHBIX COOTHOIIICHHUSIX
3:1:1 (MMoJIB/71 3KkBUBaJICHTa). [IpOIOIKUTEILHOCTD aHau3a — He Oosee 30 MuH.

OBOPYOBAHUE U PEAKTUBbI

Boponka penutenshas na 50-100 mu ¢ MeTKO# «25 Mil», MHUMNETKa-KaneIbHUIa
nojuMepHas Ha | MJI, MUNeTKa rpagyupoBaHHas Ha 2 MJI CO IINPHUILIEM-103aTOPOM U
COCIMHUTEIILHON TPYOKOH, CKIISIHKA KOJIOpUMETpUuieckue (5 It.).

PactBOp amMmmmaka ounIieHHOTO, pacTBop OydepHBIi OOpaTHBIN OUHMIIEHHBIN, pa-
CTBOp AWTHU30HA B yeThIpexxuopuctoM yriaepoae 0,01%-Hblii, pacTBOp JUTH30HA B Ye-
TeIpexxyiopucToM yriepoze 0,001%-ubiii (111 00pabOTKK MOCY/BI), YIIIEPO YEThIPEX-
XJIOPHCTBIN OYMILEHHBIN.

KonTponbHas mikaiia o0pasioB okpacku «Meramwispy (0; 0,0001; 0,0003; 0,0005;
0,0010 MMOJIB/JT PKBUBAJICHTA).

MpwumeyaHune. Mmewwmecs B coctaBe n3genus nocyaa un peakTmBbl ABNAKOTCA cneyunanb-
HO NOAroToBNIEHHbIMU ONA onpeaeneHna MmetanioB gaHHbIM MEeTOOO0M.

NoAroToBKA K AHAINMU3Y

Wmeromasicss B cocTaBe M3Jenus nocyja crenrdaibHo oOpadoTana s ynase-
HUS CJIEZIOB METAJUIOB M TpeJAHa3HauYeHa Jisl ONpe/eiCHUs METalIOB JaHHBIM Me-
TojioM. MMeroruecst B cocTaBe M3/CIHs PEaKTUBBI CIIEIUATBHO TOATOTOBICHBI IO
T'OCT 18293. Yuctora mpuMEHSEMBIX IS OTPEICIICHUS CYMMBI METAJUIOB PEaKTH-
BOB, PACTBOPOB U MOCY/IbI MOXET OBbITh MPOBEPEHA MPOBEACHUEM XOJIOCTOTO OIBITA,
BBIIIOJIHSEMOT0 aHAJOTMYHO aHAIN3Y, HO C HCIOJIB30BAHUEM CIECLHATBHO OYHILCHHON
JTUCTUIUITMPOBAHHOW BOJBI, HE coeprkaleil MetamwioB. [Ipu 3arps3HeHnn ToCynbl ee
HeoOxoauMo 00paboTaTh JUIS yAaJeHUs CIe/IOB METAJUIOB IEpe/l BHIMOIHEHUEM aHa-
mu30B. [ng storo B nmocyny HamuBaroT 5—10 M 0,001%-H0TO pacTBOpa MTUTH30HA B
YETBIPEXXJIOPUCTOM YIIIEPOJIe, BCTPAXUBAIOT B TeUeHUE | MUH., JAIOT MOCTOSTh.
OKpallleHHBI PacTBOP C YETHIPEXXJIIOPUCTHIM YTIEPOAOM YTHIH3UPYIOT. Omeparuo
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6.13. MeTtannbl, cymma

TMOBTOPAIOT A0 TEX IOP, IMTOKA IBET paCTBOpAa AUTHU30HA HE IEPECTACT U3MCHATHCA (I_IBCT
JOJDKCH OCTaBaTbCs SCJ'IQHLIM). ITocne sToro nocyay OmnoJIaCKUBAKOT OYUIICHHBIM 4YC-
THIPEXXJIOPUCTBIM YIJICPOAOM.

OTBOP NPOB

st oTGopa mpobd Tpu OmpeneNieHnd CyMMBI METAIIOB MCIIONB3YIOTCST OYTBUTH 13
MOJIMMEPHOTO MaTepHaja Wir OOpOCHIIMKATHOTO crekia. Jls XxpaHeHus mpody HeoOXo-
JTIIMO TIOIKUCIUTE 10 pH MeHee 2 noGaBieHreM 2 M a30THOW KUCIIOTHI Ha 1 J1 poOEL.
MakcumanbHO PEKOMEHTyEMbIN CPOK XPaHEHHS TTOKUCICHHON poObl — 1 MecsIl.

Tloopobuee 06 ombope u noozcomosxe npob cm.e pazoene 5.
BbIMONMHEHUE AHATTU3A

1.

OmnoocHUTE JEIUTENIbHYI0 BOPOHKY HECKOJIBKO Pa3 aHaJU-
3UpyeMOii BOJION M HaJICiTe B HEe JI0 METKH «25 My mpoly

25 mn BOJHI.

2.

Jlo6GaBbpTe B BOPOHKY mumeTkoil noaumepnoit 1,0 mut pac-
TBOpa OydepHoro 6OpaTHOTO M TPayHMpPOBAHHON MMUTIETKOH
co mmpureM-go3aropom — 2,0 mi 0,01%-Hor0 pacTBOpa
JTUTU30HA.

3.

Berpsxuaiite conep:kuMoe ACTUTEILHOM BOPOHKU
B TeueHue | MuH.

MpumeyaHne.

B npouecce akcTpakumm nepuogmyeckm copacbiBaiite n3bbiTouHOE
[aBrieHne napoB YEeTbIPEXXITOPUCTOrO yrnepoaa B AenUTENbHON
BOPOHKe, AN 4ero pacrnornarante ee BepTMKanbHO KpaHOM BBEPX
N crierka npuoTKpbIBanTe KpaH.

139




6. MOKA3ATENU U NPOLIEAYPbI AHATIU3A

10-20 MUH.

4,

OTkpoiiTe MPOOKY U BHECUTE B JCITUTEIHHYIO BOPOHKY
MUTNETKON-KaNeIbHUICH 2 Kariu pacTBOpa OYUILEHHOTO
aMMMaKa, MOCJIE YEro BOPOHKY BCTPSIXHU-
BaliTe B TEUECHUE

15-20 c.

OcraBkTe BOPOHKY B BEPTHUKAJILHOM ITOJIOKCHHUN
1o paccmoenust xuakocta (10-20 mun.).

6.

ITocne paccmoennst opranmyueckuii (HIDKHAN) CIIOW CITeiTe
B KOJIOPUMETPHUYECKYIO CKISIHKY (OKOJIO 2 MII).

7.

[IpoBemuTe KOMOpIMETPHUPOBAHKE TIPOOBL. J[7IsT 3TOTO CKILSTHKY
C DKCTPAKTOM TIOMECTHTE Ha Oeroe Mose KOHTPOJIBHOM IITKaJIbI
00pa3IioB OKPACKH M, OCBEIIIasi CKIISIHKY PAacCesHBIM OeJTbIM
CBETOM JIOCTaTOYHOW WHTEHCHBHOCTH, ONPEJICINTE OKai-
1Iee Mo OKpacKe ToJie KOHTPOIBHOM IIKAIBI U COOTBETCTBYIO-
1Iee eMy 3Ha4eHHE KOHIIGHTPAIIMA CyMMBbI METAJLIOB B MMOJTB/JI.

MpumeyvaHune.
OnpeneneHne MOXHO BbIMOMHSTb U NPU OTCYTCTBUN OENUTENBHON BO-
POHKM, UCMOMb3ysi KOHUYECKyto Konby co wnud-npobkon Ha 100—
150 mMn 1 mepHbIN LumMnuHAp. Mpu atom NpoBy (25 mn) oTbupatoT mMep-
HbIM LNMUHOPOM U NEPeHOCST B konby. B Hew e npoBoaAaT ob6paboTky

Npobbl peakTUBamu 1 IKCTPaKLMIO (MY BCTPSIXMBAHWUMU COQEPXKUMOro korba AorkHa BbiTb 3akpbiTa
wnnd-npobkoin, a cama npobka yaepxuBaeTcst pykon). V3bbiTouHoe aaBneHune B konbe cHuma-
FOT OCTOPOXKHBIM MPUOTKPbLIBaHMEM NPobku. (M3Gerate noTepu pacteopa!) Mocne paccrnoeHus xua-
KOCTel B KOfbe BEepXHWiA (BOOHLIA) CrOM OCTOPOXHO CIMBAIOT Yepes roproBuHYy Konbbl (MOXHO
oTOMpaTh BEPXHWIA COM NOPLMUAMM C MOMOLLBIO MUMETKA), @ HWKHWUIA (OpraHUYecknii) croli BMec-
Te C ocTaTkamu BEPXHEroO (BOAHOIO) NEPEHOCAT B KOMOPUMETPUYECKYIO CKIISHKY.
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6.14. MyTHOCTb M NPO3pPAYHOCTb

KOHTPOIlIb TOYHOCTU AHAJIU3A

KoHTposb TOUHOCTH MPH ONpeAETIeHUH CYyMMbI METAJIZIOB MOXKET OBITh BBIIIOJI-
HEH IMyTeM aHaJln3a ATAJIOHHBIX PACTBOPOB CYMMBbI METAJUIOB (CMECH IIMHKA, METU U
CBHMHIIA B COOTHOMIEHHSX 3:1:1 B MOJIB/TT 9KBUBAJIEHTA) MPU KOHIIEHTPALIUSX, PABHBIX
3HAUCHUSIM, TIPUBEICHHBIM JUTsi 00pa3lioB Ha KOHTPOJBHOM IITKaJIE.

6.14. MyTHOCTb U NpPoO3pavyHOCTb

Mymnocmb BOIBI — TIOKa3aTellb, XapaKTePU3YIOLIHH YMEHBIIICHHE TPO3PAaYHOCTH
BOJIbI, BBI3BIBAEMOC MPHCYTCTBUEM HEPACTBOPHUMBIX BEIIECTB — B3BEIICHHBIX B BOJIC
MEJIKOJIMCIIEPCHBIX MPUMECeH (CYCTICH3UPOBAHHBIX MITH KOJUTOWTHBIX YaCTHIL PA3IIHOTO
MIPOUCXOKICHUST). MyTHOCTh MOYKHO CUMTATh KOJIMUECTBEHHOW MEPOI CBETOBOT'O MOTOKA,
PaccessHHOTO WM TIOMVIONICHHOTO BOJIOH M3-3a TIPUCYTCTBHS B HEH YacTHUI] CyCIICH3HU.

MYTHOCTI) BOJbI IMOA3C€MHBIX MCTOYHUKOB, KaK HpaBI/IJIO, HCBCJIMKA U BbI3BaHa
B3BECBHIO FI/IleOOKCI/IJIa JKeJiesa. B HOBerHOCTHI)IX BOoaax MYTHOCTB Yallle BbI3BaHa HpI/I-
CYTCTBHEM INIMHUCTBIX MJIM MJIMCTHIX YaCTHII, a Takke (QUTO- U 300IJIAHKTOHOM. 3Ha-
YEHUE MYTHOCTH BOJIBI BOJOEMOB 3aBHCHUT OT BPEMEHH MaBOJKA (MEKCHH) U MEHSCT-
Cs B TEUEHHE TOJIA.

[Ipu hoToMeTpUIECKUX U3MEPEHHUIX MYTHOCTh BBIPRKAIOT B SIIMHUIIAX KOHIICH-
Tpalyy BENIeCTB — MMHUTATOPOB MYTHOCTH, O0pa3yrOIIUX CTaHIAPTHBIC CYCICH3HH,
B KQUCCTBC KOTOpBIX I/ICHOHB3YIOT KAaOJIMH HUJIN q)apMaE}I/IH. HOpMaTI/IB MYTHOCTI/I JUISA
MMUTHEBOM BOABI cocTaBisteT 1,5 mr/n mo xaonuny i 2,6 EM/m.

MpumeyvyaHnwune. EM® — egnHmua mytHocTM no dopmasuHy (aHrn. FTU — formazine
turbidity unit). 1 EM® =1 EM/n =1 FTU.

IIpo3paurnocms BOABI XapaKTEPU3YETCsl €¢ CBOWCTBOM IPOIYCKaTh CBET (T.€. CBe-
TorponyckanueM). OcyabjaeHre CBETONPOIYCKaHHsI BOIBI 0OYCIOBICHO OKPAaCKOW U
MYTHOCTBIO, T.€. COJIEp)KaHHEM B HEH pa3IMuHbIX OKPAIICHHBIX BEIIECTB, a TAKKE B3Be-
HICHHBIX BEIIECTB U MUKPOOOBEKTOB.

Mepoii mpo3padHOCTH SBIISETCS] BBICOTA CTOJI0a BOIBI, TIPU KOTOPOH €Ile MOYKHO
HaOJIFOIaTh OIYCKAEMYyIO B BOOEM OE€yI0 IJIACTHHY OINpPEIETICHHBIX Pa3MepoB (IUCK
Cekky) Wi pasnudarh Ha Oernoil Oymare Gurypy orpenesieHHOro pasMepa 1 Tuma (4ep-
HYIO KpecTooOpa3Hyl0 MeTKy JIn0o mpudT cpeaHel )KUPHOCTH BbICOTOH 3,5 MM). Pe-
3yJBTaThl BRIPKAIOTCS B METPax WM B CAHTUMETPax C yKa3aHHEeM CIoco0a M3MepeHHsl.

3HaYCHUsI MyTHOCTH ¥ TIPO3PaYHOCTH BOJIbI B3aUMO3aBUCHMBL. [Ipo3padHOCTh BOJIBI
YaCTO ONPENEIIAIOT HapsLy ¢ MyTHOCTBIO.
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6. MOKA3ATENU U NPOLIEAYPbI AHATIU3A

METOO ONPEOENEHUA

B HacTosiieM pyKOBOACTBE MPHUBEICHBI J1Ba METOJA ONPEAETICHUSI MyTHOCTH H
MPO3PauyHOCTH.

Memoo (A), eusyanvHoill SBISETCS MPOCTEUIIINM IS TIOJIEBBIX YCIOBHUMA U TTO3BO-
JSIET TIPOBOJIMTH KAYECTBEHHOE OIpeieieHie MyTHOCTH. [Ipu 9TOM XapaKkTepu3yroT 3pu-
TEJIHHO BOCIIPUHUMAEMYI0 MYTHOCTH MPOOBI BOABI B MyTHOMEPHOW MPOOHpKE, TpH
BbIcOTE cTonba 1012 cm.

Memoo (B) («no wipugniy») O3BONSET IPOBOAUTH ONPEICIICHUE MYTHOCTH C HC-
MOJIb30BaHMEM TPYOKHU ISl ONpefeNieHnsl Mpo3padHocTu U pernamentupoBan ['OCT
3351-74, UCO 7027. laHHBII METOM MPUMEHSAETCS ISl YUCTBIX M MaJlo3arpsa3HEHHBIX
BOJI M TIO3BOJISIET OMPEJIEISTh MPO3PAYHOCTh BOJIBI MIPAKTHUECKU B JIFOOBIX YCIOBHIX
1 Ha JIT000M BOZI0EMe, HE3aBICHMO OT €T0 TITyOWHBI, HAJTMYHUS MOCTOB, TTOTOHBIX YCIIO-
BUH U 1p. HecMoTpsi Ha MPOCTOTY, METOA CYUTACTCS MOTYKOJIMUECTBEHHBIM, T.K. pe-
3yJbTaT U3MEPEHHI B CAHTHMETPAX OTCYMTBHIBACTCS TIO IIIKAJIe, MPIIOKEHHONW K TPYO-
ke. OmpeneneHne MyTHOCTH OCHOBAHO Ha ONPEACIICHUU MPO3PAuyHOCTH MyTEeM
W3MEPEHUS] MAKCUMaTbHOW BBICOTBI BOJSTHOTO CTOJIOA, TIPU KOTOPOH y’KE MOYKHO BHU3Y-
aJBHO PA3ITUYUTE YepHBIN mpudT (BeIcOTa 3,5 MM, mmpuHa JuHIA 0,35 MM) UITH FOCTH-
POBOYHYIO METKY (HampuMep, 9epHBIi KpecT) Ha OeoM (oHe.

Hcxonst u3 omnpeneneHHoro Mpy aHalu3e 3Ha4eHUs MTPO3PAYHOCTH BOJBI, 110 Ipa-
JIYMPOBOYHOMY T'paHKy OmpeseNseTcs 3HaYCHHEe MYTHOCTH B €IMHUIAX MYTHOCTH
BozbI 10 (hapmazuny (EM®) unu mo xaosnuny (Mr/i).

[IpoBenenuro aHamM3a MOTYT MEIaTh BEIIECTBA, OKPAIIMBAIOIINE BOMY, & TAKKe
MY3bIPHKH BO3/yXa.

Jmamna3oH omnpeensieMbpIX 3HA9YeHUI TPO3PadHOCTH MOTYKOIUIECTBEHHBIM METO-
oM — oT 60 cMm 10 1 cM. COOTBETCTBYIOIIMKA AUANA30H ONPENEICHHUsSI MyTHOCTU CO-
crasisieT ot 0,6 10 30,2 Mr/n o kaonuHy wim ot 1 1o 52 EM®.

O0beM poOBI BOAIBI, aHATU3UPYEMOH JaHHBIM MeToIoM, coctaBisieT 300-350 mu,
NPOJOJKUTENILHOCTD ONpe/eTeHUs] — He 0ojiee 5 MHH.

OTBOP MNPOBbI

Jliist oTGopa mpobd mpu OnpeeNIeHnd MyTHOCTH U TIPO3PAauHOCTH UCTIONB3YHOTCS
OyTBUIM M3 MOJIMMEPHOIO MaTeprala Win cTekiia. [IpearnouTuTebHO BhIMOIHEHHUE OTl-
pelnesieHuit Ha MecTe 0TOopa Mpod. MakCHMasbHBIH PEKOMEHIYEMbIH CPOK XpaHCHUS
mpod — 24 yaca. Eciau npoObl XpaHUIUCh MPH OXJIAXKICHUH, UX HEOOXOMUMO IMepe.
aHaJIM30M BBIJIEPKATh [P KOMHATHOM TeMmeparype.

Tloopobree 06 ombope u nodzomoske npob cm. 8 pazoene 3.
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6.14. MyTHOCTb M NPO3pPA’YHOCTb

A. Mymnocmp, Kauecmeennoe onpeoeienue

OBOPYONOBAHUE

[TpoOupka crexssiHHas BbicoToM 10—12 cM, ucT TeMHo# Oymaru (B kadecTse (oHa).

BbIMOJIHEHME AHAJIU3A
1.

3aroHUTe MPOOUPKY BOAOH 10 BhICOTHI 10—12 cM.

10-12 cm

A Omnpenenute MyTHOCTb BOJIBI, paccMaTpuBasi MPOOUPKY
CBEepXy Ha TeMHOM ¢oHe TP JTOCTaTOYHOM OOKOBOM OCBE-

meHUH (THEBHOM, HCKYCCTBEHHOM). Br1OepuTe moaxomsiiee
W3 MPHUBEJICHHBIX HUKE!

* MyTHOCTb He 3ameTHa (OTCyTCTBYET)

¢ Cnabo onanecuupytoLias

* OnanecumpytoLias

* CnabomyTHas

* MyTHas

¢ OyeHb MyTHas

* NHoe (ykaxwure)

B. Mymnocmo u npo3paunocmo,
nOJIyKOIUuYecmeennoe onpeoesenue

OBOPYOBAHUE

Oo6paser mpudra BogoCcToikmii (BeicoTa 3,5 MM, mupuna jJuHuu 0,35 Mm).

TpyOka asist onipesieNnieHus Mpo3pavyHOCTH, TpayupoBaHHas AejaeHus My 1o 10 MM
(mmuHa 60 cM, quametp 2,5 cM); dKpaH I TPYOKH CBETOHETIPOHUIIAEMBIN BOIOCTOM-
KWAW; IIPHIL C TPYOKOH.

MpumeyaHwme. [Ing yctonymsoctn TpyobKy OANA onpedeneHvus npo3padyHocTu nyyile 3a-
KpennsaTb B LTaTMBe.
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6. MOKA3ATENU U NPOLIEAYPbI AHATIU3A

BbINMONMHEHWE ONPEOENEHUA

1-2 cm

144

"'—— OBPAZEL WPHETA
A ONPEOENEHWA

NI MOJIOKEHUU Ha oOpaserr mpudTa.
NPO3PAYHOCTH

1.

[Tomectute oOpaser] mpudpTa Ha TOPU3OHTATHHYIO
MOBEPXHOCTh. YCTAaHOBUTE TPYOKY B BEPTUKAILHOM

2.

Hanenwre Ha TpyOKy skpad. [IpurnogHuMuUTE 3KpaH CHHU3Y
Ha 1-2 cM. YCTaHOBHTE YETKYH BUIMMOCTH IIPUPTA,
HaOJoNast CBEpXy 4epe3 OTBEPCTHUE TPYOKH.

MpumeyaHue.
O6ecneybTe [OCTAaTOMHOE OCBELLEHWE ONS Haumny4llen BUaMMOoCTH
wpudrTa.

3.

[lepememaiiTe TaTensHO MPOOY U 3aJ€lTe B TPYOKY J0
yposHs 60 cM (~300 mi).

[TormxaiiTe ypoBeHb BOASHOTO CTOJI0a, TOCTENEHHO OTOH-
past BoIy IIIIPULIOM C TPYOKOH 10 TeX MOp, TIOKa HEe CTaHEeT
BUIUMBIM (YUTaEMBIM) HIPUPT.




6.14. MyTHOCTb M NPO3pPAYHOCTb

CHUMUTE 9KpaH C TPYOKH.
) Omnpefnenute 1O JCTCHUSIM HA TPYyOKe BBICOTY BOASHOTO
00 - 4 cToj0a ¢ TOYHOCTBIO A0 1 cM.
. H .
- [lepeBenute momyueHHOE 3HAYEHHE MPO3PAYHOCTH TMPOOBI
. B €MHHIIBI MyTHOCTH BOJIbI 10 (hapmazuny (EM®) wnu mo
- ‘L KaoJIMHY (MI/J1) C UCIOJIb30BaHUEM T'PayHPOBOYHOIO

E rpaduka (puc. 10).

w
o
~N

s
=~
o

5]
in
o

NN
s @
E

-y
o
o

182

MyTtHocTe B EMin (EM®)
MyTHOCTE B Mr/n No KaonuHy

P U S R O O ) O S U N [ N O O O W W B LT —
0 4 8 12 16 20 24 28 32 36 40 44 48 52 56 60
Mpo3spayHocts H, cm

Puc. 10. MpagyvpoBoYHbIN rpadvk A BbIPAXKEHUSI 3HAYEHNS1 NPO3pPaYHOCTY NpoObI
B eQMHMLAax MyTHOCTU BoAbl No cdhapmMasuHy (EM®) nnu no kaonuHy (mr/n).

Mpumep. Onpenennim MaKCHMAaJIbHYIO BBICOTY BOJISTHOTO CTOJIOA, IPH B3IVISAE CKBO3b KO-
TOpBIH paziananm obpaser mpudra. 3Hauenue mpospadnoctu H = 42 cm. [ons3sysics rpa-
JYUPOBOYHBIM TpauKoM, OIIPEIENMIN COOTBETCTBYIOIIEE 3HAYEHHE MYTHOCTH, PaBHOE
1,2 mr/n no xaonuny wiu 2 EM/n (EM®) o dapmasuny.
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6. MOKA3ATENU U NPOLIEAYPbI AHATIU3A

6.15. HecbTenpoaykrbl

Hed1b n npoaykThl ee niepepabOTKH MPEACTaBISIOT cOO0H Ype3BBIYANHO CIIOXK-
HYI0, HETTIOCTOSTHHYIO TI0 COCTaBy M pa3HOPOIHYIO CMECh BEHIECTB. B ee coctaB MoryT
BXOOUTH HU3KO- U BBICOKOMOJICKYJIAPHBIC IIPEACIbHBIC, HCIIPEACIbHBIC aJII/I(i)aTI/ILIeCKI/Ie,
Ha(TEHOBbIE, APOMATUYECKUE YIJIEBOJOPOBI; KHCIOPOX-, a30T- U CEPOCOAEpIKaILUe
COEIMHEHMS; HEHACBILICHHBIC TeTEPOLMKINIECKUE COCANHEHUS THIIA CMOJI, ac(alib-
TEHOB, aHTUAPHUIIOB, ac(haJbTCHOBBIX KHCIOT H JIp.

B pesynbTare mpoTekaromumx B BOJ0eMe NPOLECcCOB (MCIapeHusi, COpOIrH, OHoXu-
MHUYECKOr0 M XMMHUYECKOTO OKUCIICHHS U JIp.) KOHIICHTPAIUs HEPTEIPOILYKTOB MOMKET
CYHICCTBCHHO CHMWI)KATBCH, IPHU 3TOM 3HAUYMUTCIIBHBIM M3MCHCHHUAM MOXKCT IMOABEPrarbCsa
UX XUMHYecKui coctaB. HedrenpomyKThl HaXOIATCS B pa3IMYHBIX MUTPAOHHBIX (hop-
Max: paCTBOPEHHOM, SMYIILIMPOBAHHOMN, COPOMPOBAHHOM HA TBEPIIBIX YaCTHUIIAX B3Becei
Y JIOHHBIX OTJIOKCHWH, B BUJIE TUICHKH Ha TIOBEPXHOCTH BOABL. OOBIYHO B MOMEHT IIO-
CTYIUICHHSI B BOZOEM Macca He(pTelpoayKToB cocpenoToyeHa B IuieHke. [lo mepe yna-
JICHUS OT MCTOYHMKA 3arpsi3HEHUSI MO0 ¢ TEUEHHEM BPEMEHH NPOUCXOAUT Iepepacipe-
JiefieHne He(PTEePOAYKTOB MEXIY OCHOBHBIMH (DOpMaMHU, MPOXOASIICE CTAJUH C
HOCJIEI0BATENBbHBIM TTOBBIILIEHUEM JI0JIM PACTBOPEHHBIX, 3MYJIBITUPOBAHHBIX, COPOUPO-
BaHHBIX He(TenpoayKToB. Hammune HedTenpoayKToB B BUJIE INICHKH OTPULIATEIIBHO CKa-
3bIBAETCSl KaK Ha KaueCTBE BOJbI, TAK M Ha COCTOSIHUM BOZOEMA B LieJIoM, Ha (uiope u
¢ayne. B npucyrctBun He(hTENpoayKTOB BOza MPUOOPETAET CrieHUPUIECKINA BKYC U 3a-
nax, m3MeHsieTcsl ee uBeT, pH, yxyamaercst ra3000MeH ¢ arMocdepoid, HapyIaroTCst po-
[ECChl CAMOOUHIIICHHST BOJIOEMA.

[Ipu caHUTapHO-XMMHUYECKOM KOHTPOJIE B XOZI€ aHaiIn3a HEe(TENPOLyKTOB OIIpe-
JEJSIF0T CyMMAapHYI0 MX KOHLIEHTPALMIO BO Bcex (opMax, CyIIECTBYIOLUIMX B OTOOpaH-
HOH Tpo0e, — PacTBOpE, SMYJIbCHH, a TaKKe B BHJE, COPOMPOBAHHOM KaK Ha B3Be-
HICHHBIX YaCTHLAX, TAK U HA CTEHKaX cocya I 0TOopa MpoObl.

[NAK HedTenpomyKToB Aj1si BOZOEMOB KYJIbTYpHO-OBITOBOTO Ha3HAUEHHUSI COCTaB-
nsier 0,3 M/, TUMUTUPYIONMNA TIOKa3aTellb BPEAHOCTH — OPraHOJICNTHICCKHN; JIIst
BOJIOEMOB PHIOOXO3HCTBEHHOT0 HasHaueHUs — 0,05 Mr/i, JUMHUTHPYIOIIMN OKa3a-
TENb BPEIHOCTH — PHIOOX03SHCTBEHHBIH.

METOA ONPEAENEHUA

Merton onpenieneHus He(hTEPOTYKTOB SIBIISICTCS IKCTPAKIIHOHHBIM OyMa)KHO-XPO-
marorpaduyeckum. [Ipu aHamM3e B KaueCTBE HE(PTEIIPOMYKTOB OMPEICISIOTCS HEIO-
JSIpHBIE W MAJIOTIOJISIPHBIC YITICBOIOPOABI (CYMMapHOE COJIepKaHUe amu(aTHIeCcKuX,
0JIeUHOBBIX, HA(DTEHOBBIX, APOMATHUYECCKUX COCAMHEHHI), COCTABIIIONTHE OOBITHO
OCHOBHYIO U Han0oJiee XapakTepPHYIO YacTh HETH U IPOJYKTOB e mepepadboTku. Jlan-
HBIM METOJIOM OTPEICISIOTCS TakKe He(TIHbIC Maca.

146




6.15. Hedbtenponykrbi

Meroanka aHain3a BKJIIOYACT MPEABAPUTEIbHYIO KOHIIEHTPALKIO HEPTEIpPOayK-
TOB IIyTEM SKCTParupoOBaHUsI M3 BOIHOW Cpe/ibl HEMOJIIPHBIM PACTBOPUTENIEM — dYe-
TBIPEXXJIOPUCTBIM YIIIEPOAOM B KHcioH cpene npu pH 3—4, a taxke nmocineayrommi
aHaJIN3 SKCTPAKTA.

AHan3 SKCTpaKTa Ha colepikaHne He(TEIPOIYKTOB BBITIOIHICTCS MMOTYKOJINYe-
CTBEHHBIM METOJOM OyMa)kKHOM Xpomarorpauu, KOTOPbIii OCHOBAaH Ha HCIOJIb30Ba-
HUH pa3nnans kod(pUImeHToB pacmpeneneHus (CoponpyeMoCTH) KOMITIOHEHTOB aHa-
JU3UpPYeMOro pactBopa. Paznuunble BeMUYUHBI KO3(PPUIUECHTOB pacupeaeaeHus
00ecreunBaroT pa3/ieNIeHHe CMECU B SKCTPAKTE.

Junana3oH ompezessieMblX KOHIEHTpaluid HedrenpomykToB B Boge — oT 0,5 1o
20 Mr/11, IpOAOIKUTENIFHOCTD BBITIOIHEHUSI aHali3a — He OoJiee 4 4acoB, BKITFOUAs
CTaJINI0 AKCTPAKIMU TPOOBI.

OBOPYOBAHUE

Bopounka nenurensaast Ha 100 M1, BOpOHKA JAenuTeNbHAs HA 1 J1 WU cocyn Uit
AKCTPAKINH € POOKOH (IIOCKOAOHHAS KOJI0a, CTEKIISTHHAS Oy ThUIb), CKISTHKA JUTSL Xpa-
HEHMsI 9KCTPaAKTOB (2 INT.), CTAaKaHYMK JJIs XpoMarorpadupoBanus (2 IIT.), MUICTKA
rpaxyrpoBaHHAs Ha 5 MJI CO IIMPHUIIEM-I03aTOPOM U COCAMHHUTEIHLHOU TPYOKOM, IMH-
TIeTKa-KamneJIbHAIA moTuMepHas Ha 1 vt (2 mmiT.).

MpumeyaHwue. BopoHka genutensHas Ha 1 n B cocTaB u3genusa He BxoauT. [ns npose-
OEHVA 3KCTpakuMM pekomeHnayeTcs ucnonb3oBaTh «Habop onsa skcTpak-
uum» npoussoactea 3A0 «Kpucmac+y.

Bymara mnaukaropHasi yHUBepcalibHas, TIOJOCKU AJII XpoMaTrorpagpupoBaHUs
(6 x 60 Mm).

I'paduk 3aBHCUMOCTH JUTMHBI MIITHA OT MacChl HEPTENPOIYKTOB B TIpode, MIKaa
MWUIIMETPOBAS.

PactBOp constHOM KucHOTH (1:2), yriepod 4eThIPeXXIOPUCTHINA (IKCTPATeHT).

Pacnonooicenue 060py006aHM}Z u peakmueoe cM. 6 nacnopme Ha uzoenue.

OTBOP NPOB

Jiis oTGopa mpod UCTOMB3YIOT CTEKIITHHBIE TTPOO0OTOOPHUKH (OyTHUTH, OaTOMET-
pBI), TIPEeIBAPUTENHFHO OTKaTMOpoBaHHBIE Tpu Temriepatype Bousl 20°C mo dakrude-
CKOMY 00BEMY C TIOTPELIHOCTHIO He Oonee +2% U MMEIOLIHE COOTBETCTBYIOLINE MET-
ku: «0,2 m»; «0,5 m»; «1,0 m».

NMpumeyaHu e. NpoGoOOTOOPHMKM B COCTAB MU3AENUS HE BXOAAT.
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J7is BRITIOJTHEHUS aHAITN3a PEKOMEHIYEeTCsl OTOMparh mpody o0beMoM okojo 1 I,
OJTHAKO 00BEM MPOOBI MOXKET, B 3aBUCUMOCTH OT OYKH/IaeMOW KOHIICHTpAIlUN HedTe-
MIPOJIYKTOB B BOJIE, cocTaBisiTh 0,2 1 u 0,5 i1 (Tadm. 12).

Tabnuuya 12

O6BLem oTOMpaemMoi Npodbl B 3aBUCUMOCTM OT 3HAYEHUA OXKUOAEeMOW KOHLEeHTpauum
HechTenpoaykToB B BoAe

3Ha4yeHMe 0XMAAaeMOW KOHLEeHTpauuu 0O6bem oTbupaemon Ha aHanus
HedpTenpoaykToB B BoAe, Mr/n npo6bl, n
1-2 1,0
2-5 0,5
5-20 0,2

[Ipu otrGope mpob cobmonaiiTe criemyonye MpaBuia;

— OyThUIb TIepe]l OTOOPOM MPOO JIOJKHA OBITH OMOJIOCHYTA 3KCTPArecHTOM M BbI-
CyIICHa,

— JUIA aHaJn3a HMCIIONIB3YHUTE BeCh 00BEM MPOOBI, TIpHIeM MPOOOOTOOPHHUK BO-
JIOW HE OITOJIacKUBaMTE;

— BMecTe ¢ Mpo0oil B MPOOOOTOOPHUK HE JOJDKHBI MonaaaTh rieHounsie HIT u
arperarsl, nponuransusie HII;

— nepe]; 0T00poM P00 13 TPYOOIIPOBOIOB HEOOXOIUMO MTPEBAPUTEIHHO CIIUTh
13 TIpoO0OTOOPHOM TOUKH BOAY B TeueHHe 5S—10 MuH.

B cnyuae, ecnin aHanmm3 oToOpaHHBIX TIPOO HE BBHITIONHSIETCS B TeueHue 3—4 4. mo-
cite orbopa mpo0d, K mpode B MpoOOOTOOPHUK HEOOXOAMMO T0OABUTH DKCTPAreHT WA
MPOBECTH PKCTPAKIHIO Ha MeCTe 0TOOpa mpoo.

MakcuMasbHBIH PEKOMEHAYEMBIN CPOK XpaHEeHUs Mpod — He Ooree 1 cyTok mpH
YCIIOBUH JI00ABIICHHUS SKCTPAreHTa WIIM SKCTPAKIUH (TI0 BO3MOKHOCTH Ha MECTE) H TIPH
oxiaxneHun no 2-5 °C.

Tloopobree 06 ombope u nodzomoske npob cm. 8 pazoeine 5.

BbINOJIHEHUE OMNPEOENEHUA

A. Ilposeoenue sxcmpaxyuu

OKCTPaKUHUIO MPOBOAAT B CTEKJISIHHOM COCYJIE JOCTaTOYHON BMECTUMOCTH (00BeM
cocyza J0JDKEH MpeBbIaTh 00beM MpoObl He MeHee ueM B 1,5 pasa), HanpuMep, B ae-
JIUTENbHON BOPOHKE, IIOCKOJOHHOH KoyiOe, OyThUTH (B COCTaB M3ICTHS HE BXOISIT).
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Jnist mpoBeneHuns SKCTPaKIUU PEKOMEHIYeTCsl UCI0b30BaTh «Habop 11 sKeTpakum»
npoussozctea 3A0 «Kpucmacty.

10-20 MuH.

1.

ITomecTuTe B AEIUTEIBHYO BOPOHKY HJIM MHOU
UCTIONB3YEMBIH JUIS SKCTPAKIUH COCY (TUTOCKOOHHYTO
koJ10y, OyThUTH) TIPOOY BOMBI B HEOOXOMUMOM 00BEMe
(cm. Tabm. 12).

[IpoGa momxkHa 3aHMMarh He Oosee 2/3 odbeMa cocyna.

2.

JHosenute 3nauenne pH nipoOsr 10 3—4, 7006aBIsAS TUITETKOM-
KaleJlbHULEH pacTBOpP COJISIHOM KHCIIOTBHI.

3nauenue pH KoHTponMpylHTe O YHHUBEPCAIBHONW MHIMKA-
TOpHOU Oymare.

3.

Jlo6aBpTe TpagynpoBaHHON mumneTkoi 10 MIiI aKcTpareHTa.

4,

3akpoiTe BOPOHKY (COCya) NPOOKOM M MHTEHCHBHO IEpeMe-
MIMBAlTE COAEPKUMOE B T€UEHUE 3—5 MHH. AJIS IPOBEICHMUS
IKCTPAKINH

5.

OcTaBbTe BOPOHKY B BEPTUKAJIHLHOM MOJIOKECHUU
Ha 10-20 MHH. IS pacCIOCHUS YKUIKOCTH.
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6.

B cnyvae npoBeaeHUs SKCTpaKLMU B JICTUTEIBHON BOPOHKE
00JTbIIOr0 00BEMa BBIMOIHIANWTE ONEPALUH 110 T1. 8, MUHYS
m. 7.

B ciydae npoBeneHust S9KCTPAKIUK B KOJIOE WK Oy ThUIH
TIepeHECUTE HIDKHUN CIIOW ¢ HEOOJBITMM KOJTMICSCTBOM
BOJIBI B JIENUTENHHYIO0 BOPOHKY Ha 100 M1 11 manee neii-
CTBYHTE 1O 1. 7.

7.

OcTaBbTe BOPOHKY B BEPTUKAJIHLHOM MOJIOKEHUU
Ha 1020 MHH. 1711 OKOHYATEITBHOTO pa3jeneHus ¢as.

10-20 MuH.

JUISL XpaHEHUS KCTPaKTa.

\ Otzenute 9KCTPAKT OT OCTATKOB BOJBI, CIIHB €r0 B CKIISHKY
7 CKJISIHKY IIOTHO 3aKpOWTE MPOOKOi!

MpumeyaHue.
OKCTPaKTbl MOXHO XPaHWUTb B FEPMETUYHO 3aKPbITbIX CKISHKax B
npoxnagHoM MecTe B BepTUKanbHOM MOMoXeHun Ao 1 cyTok.

B. Ananu3z sxcmpakma

Otb6epute U3 CKISTHKU C SKCTPAKTOM ITHIICTKOH-KaIemb-
Huuei 1,0 M1 3KCTpakTa ¥ NEPEHECUTE B CTAKAHYUK
JUISL XpoMaTorpadupoBaHusl.
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2.
[IpoBenure xpomarorpadupoBanee. st 3T0ro nomecTuTe B CTaKaHYMK C IKCT-
PaKTOM IOJIOCKY JUIsl XpoMarorpadupoBaHus o] YIJIOM TaKUM 00pa3oM, 4TOObI
HIDKHUI KOHEII MOJIOCKU YITUPAaJicsi B IPOTHBOIIONOXKHYIO CTEHKY CTaKaHYMKa, a
BEPXHHUH Kpail MOJIOCKK BBICTYMAJ 3a Kpail crakaH4ynka Ha 2-3 MM (puc.11, a).
1
2-3 mm

— z
I MM
2
3

5 -ﬁ/_

a 6
Puc. 11. Onpenenenve cogepxaHnst HeTeENPOOYKTOB METOAOM OymakHOM xpomatorpadoum:
a — NOJIoXXEHME MOSIOCKN B CTakaH4MKe Mpu xpomaTtorpadupoBaHuu;
6 — pacnonoxeHve NSTHa Ha Morocke nocne XxpomaTtorpadrpoBaHus.
1 — cTakaHuuk; 2 — xpomaTorpaduyeckasi Nonocka;
3 — yyacTok xpomarorpadumyeckon nonocku ¢ natHom HIT;
4 — rpaHVLa NorpyxeHuns Nonocku Ans xpomatorpacpmpoBaHus; 5 — 3KCTPaKT.

MpumeyaHmsa. 1. HaknoHbl 1 Tpsicka (ka4yaHne OCHOBLI) B Mepuod XpomaTtorpadupoBaHus
MOTYT NPUBECTM K HEMPaBUIIbHOMY pesynsTaTy npu aHanmse.
2. [1nsi NoBbILLEHUSI HAEXHOCTN Pe3yrnbTaToB LenecoobpasHo BbIMOMHUTL
OJHOBPEMEHHO aHanu3 AByx Npob BoAbl , UCMOSb3yst UMEIOLLEecs B CO-
cTaBe usgenus obopynosaHue. Mpu aTom crneayeT obecnedvBaTe oavHa-
KOBble YCMOoBYs Npy XpoMaTorpadupoBaHnmM aKCTpakTa (Temneparypy, CKo-
pocTb 06ayBa CTakaHYMKa BO34YXOM).

Brinepsxute monocky nocie xpoMarorpagupoBaHusl B CTaKaHYMKE JI0 TTOJTHOTO
WCTIapeHHsI pacTBOPUTEIS], HE 3aKpbIBasi cTakaH4uK (puc. 11, a), okono 3 yacos.
Wzmepsre nmunelikolt mHy Macistauctoro nisitHa HIT Ha nonocke (puc. 11, 0) ¢
TOYHOCTBIO 10 1 MM.

Onpenemure maccy HIT (M, Mr) B ipobe aHamM3upyeMoi BOJIbI, HCTIOJb3Ys

rpasyupoBOYHBIN rpaduk (puc. 12).
MpwuMedyaHue. [JaHHasa 3aBMCUMOCTb pa3paboTaHa NPUMEHUTENBHO K aHanu3y B Boge Ma-
cen M-1440L120, M-142LC. MNpn aHanu3e Boabl Ha coaepxaHue Apyrux

HepTenpPoayKTOB PeKOMEHAYeTCs MOCTPOeHMe rpadyMpoBOYHOTO rpadm-
Ka Mo KOHKPETHOMY HedTenpoaykKTy.
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7,0 A

6,0

/
5,0 /
4,0 //
3,0
2,0 //
1,0 v
! L~
0 1 2 3 4 5 6 7 8

Macca HI B npoGe (M,,), Mr

AnwvHa natHa HM (7)), mm

Puc. 12. TpagynpoBOYHBIN rpachuk 3aBUCUMOCTU ONWHBI NATHA (/)
OT Macchbl HepTenpoayKTOB Ha NOocKe nocne xpoMmartorpadupoBaHns
B npobe aHanvanpyemon Bogpl.

6.

Paccunraiite konnenTpanuo HII B mpobe anamuzupyemoii Boasl (C, , MI/in) no
thopmye:

e M, — wmacca HII B mpoGe, onpenenennas no rpapuxy (puc. 12), wmr;
V,, — 00beM npoObl BOMIBI, B3ITON HA aHANIN3, JI.

IMpumep. O6beM npoObI BOJIBI, 0TOOPaHHOM Juist aHanu3a, cocrasisier 0,5 . [Tocne sker-
paxuuu HII, xpomarorpadupoBaHusi SKCTpakTa U M0CjIe HUCIHApEeHHsl SKCTpareHTa Ha Mo-
JIOCKE OCTaJIOCh MACISIHUCTOE TISITHO JutiHON 2 MM. [lonb3ysick rpadukom (puc. 12), on-
penenuiau Maccy HeTEnpooyKTOB B IpoOe aHalIM3UpyeMOH BoAbl, paBHYyIo 0,5 Mr.
PaccunTany koHIEHTpaLnio He(TEIPOAYKTOB B IPOOE BOABI:

CrnenoBarenbHO, KoHIIeHTpanus HIT B aHanmu3upyemoii Boje cocTaBisieT 1 mMr/i.




6.16. HutpaTthbI

KOHTPOIlIb TOYHOCTU AHAJIU3A

KoHTponb TOUHOCTH MOKET OBITH BBIIIOJHEH IIyTeM aHaji3a CTaHAapTHOIo pa-
CTBOpa C M3BECTHOHN KOHIIEHTpalyeil He(TenpomyKToB (HarpuMep, MPUTOTOBICHHBIX
u3 'CO).

6.16. HutpaTtbl

Humpamul SBIISIOTCS COJISIMU a30THON KUCJIOTBI U OOBIYHO MTPUCYTCTBYIOT B BOJIC.
Hutpar-uon coep>XUtT aToM a3oTa B MAaKCUMAJIbHOM CTEIIEHU OKUCIICHUS «+5».
[TAK nutparos (mo NO, ):

— [IJIs1 IUTHEBOM BOIBI M BOIBI BOJOEMOB XO3HCTBEHHO-IIMTHEBOIO Ha3HAaYe-
Hus — 45 mr/m;

— JUTA BOZIOEMOB PHIOOXO3sTHCTBEHHOTO HasHadeHus — 40 mr/nm® (9,1 mr/n mo
asory);

— Ut mouBbl — 130 MI/kT

.HI/IMI/ITI/IPYIOHII/Iﬁ IMoKas3areijib BPEAHOCTU — CaHI/ITapHO-TOKCI/IKOJ'IOFI/I‘lCCKPII7L

METOO ONPEOENEHUA

Merton onpeneneHnsl HUTPaT-HOHOB SIBJIETCS] BU3YaJIbHO-KOJIOPUMETPUUYECKUM U
MIO3BOJISIET BBIIIOJIHATB HKCIPECC-aHAIN3 IUTHEBOM, HOPMAaTUBHO-OYMILEHHONW CTOYHOM,
IIPUPOJIHOM U JIp. BOJ, a TAKXKE HUTPATOB U HUTPATHOIO a30Ta B IIOYBE.

OmnpenenieHre HATPAT-HOHOB B KHUJKOH Mpode (BOJIE MITH IMOYBEHHON BBITSIKKE)
OCHOBAHO Ha MPEJBAPUTEIBHOM BOCCTAHOBIEHNN LIMHKOBOW MBUIBI0 HUTPAT-HOHOB 10
HUTPUT-UOHOB C MOCIEIYIONINM 00pa3oBaHUEM a30Kpacuressi. BoccraHoBneHne HUT-
par-uoHa 0 HUTPUT-HOHA MPOTEKAeT B CIa0OKUCIION Cpesie MO peaKiyu:

Zn+NO, +2H" =>Zn"+NO, +H,0

Jlanee 00pa30BaBIIMICS HUTPUT-UOH B CIIA0OKUCIION CPelie pearupyer ¢ peakTH-
BoM [prcca (cMechio cynb(haHuIoBol KUCIOTH W O-HadTwiamuHa). [Ipu 3TOM TIpO-
TEKAIOT PEaKINK JHa30THPOBAHMS W a30COYETaHHA, B pe3yabTare KOTOPhIX 00pasyer-
csl a30CcOoeTUHEHUE (a30KPACUTENh), UMEIOIIee My PITypPHYI0 OKPACKY:
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HN02+ H03$ NH2 + CH3COOH —_—
NH»
+
— HO3S N=N |CH;CO0 — =
— HO3S©—N=N O NH,+ CHsCOOH
nypnypHLIA

[Ipu onpenenenun copepkaHUs HATPATOB B ITOYBE MX CHAYaja U3BJICKAIOT U3 Hee
pacTBOPOM XJIOpHMJIA KajMs U Jajee aHAIU3UPYIOT IOYBEHHYIO BBITSKKY TEM )K€ Me-
TOZOM.

KoHneHnTpays HUTPaT-uOHOB B aHAIM3UPYEMOW NpoOe ompenenseTcs BU3yallb-
HO-KOJIOPUMETPHUYECKH ITyTEM CPaBHEHHsI OKPACKU MPOOBI ¢ KOHTPOJIBHOM MJICHOYHON
mKajgol oOpasnoB okpacku. CopepskaHWe HUTPAT-MOHOB M a30Ta HUTPATOB B MOYBE
OTIpeJIeNACTCS] PACUETHBIM IyTEM HCXOMs W3 KOHIEHTpAaIlMd HUTPAaT-MOHOB B MOYBEH-
HOU BBITSIKKE.

Jlmana3oH orpeenseMpIX KOHIIEHTpAIM HUTPAT-HOHOB B JKUAKOM Mpode cocTas-
nsier ot 0 o 45 mr/n npu ooveme mpodsl 6 mil. [IpogoIKUTEIEHOCTE BBITOTHEHUS
aHanmM3a — He Oonee 25 MUH.

OBOPYOOBAHUE U PEAKTUBDI

[MumeTka-karerpHAIA TOIMMEpHast Ha 3 MJI, MpoOHpKa rpaJyupoBaHHas ¢ Mpoo-
KOHM (2 IUT.), CKIISIHKA ISl KOJIOPUMETpUpoBaHusi ¢ MeTkoi «10 mum» (2 mr.), dnakoH
JUISL IPUTOTOBJICHHS PEaKTHBA HA HUTPAT-UOHBI, IATEIb.

[TopouIok MHKOBOTO BOCCTaHOBUTEISI, PACTBOP O-HAQTHUIIAMHHA, PACTBOP CYJlb-
(haHUIOBOM KHCIIOTHIL.

KonTtponbHas nBeToBast mKaia o0pasmnoB okpacku mpod «Hwurpar-uonsn (0-1,0—
5,0-10-20-45 wmr/m).

Pacnonooicenue 060pyoosanus u peakmugos cm. 8 nacNOpme Ha uzoenue.
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NoAroToBKA K AHAIU3Y

[loaroroBka kK aHaIM3y COCTOUT B IPUTOTOBJICHUE PEaKTUBA Ha HUTPAT-UOHBI, UMe-
IOIIEr0 OTPAaHUYEHHBIH CPOK TOJHOCTH.

IIpuroroBieHue peakTHBa Ha HUTPAT-HOHBI. C TIOMOIIBIO TPaTyHPOBAHHBIX
NpOOUPOK OTMEPSIIOTCSI paBHBIC 00BEMBI PACTBOPOB O-HadTHIAMUHA U CYIb(haHUIO-
BOH KHCIIOTHI M CMEIIMBAIOTCS BO (MIIAKOHE IS IPUTOTOBJICHUS] PEAKTHBA HAa HUTPAT-
MOHBI. P€akTHB rOTOBUTCS B KOJMYECTBAX, HEOOXOIMMBIX JUIS TIPOBEICHHS aHAIH3a, H
UCTIONB3YETCS B ICHb TIPUTOTOBIICHUSL.

PacTtBOpbI a-HachTMNamuHa v cynbaHUIIOBON KACHNOThbI SIBNAIOTCSA
pacTBopamu B pa3baBrieHHON YKCYCHOWN KucroTe.
Mpu pa6oTte c HUMKM cneayeT cobnoaaTb NpaBuna 6e3onacHOCTM.

OTBOP NPOB

Jliis oTOopa mpod mpH ONpEe/ISIICHUH HUTPAT-UOHOB HMCIIOJIB3YIOTCS OYTBhLIM 3
MOJIMMEPHOTO MaTepuaja Win cTekia. [IpeanodrurensHo BBHITIOTHEHUE OINPENeICHHIA
Ha MecTe 0TOopa mpo0.

Jlomyckaercst XxpaHeHue TIpo0 B TeueHne He Oosee 1 CyTOK MpH YCIIOBHH WX KOH-
cepBaiuu nojakuciaenneM 10 pH menee 2 u oxnaxnennn 10 2—5°C nmmbo mpu KoHcep-
Bauuu gobasnerneM 2—4 mi xiopodopma Ha 1 11 mpodsl u oxnaxaenun 1o 2—5°C.

MpumevyaHue. He [onyCKkaeTca ncnonb3oBatb ANA NoAKNCNEHNA np06 a30THYKO KUCIOTY.

[Tpu orGope mpoO TPYHTOBBIX M MOBEPXHOCTHBIX BOJA Ha MecTe 0TOOpa MPOBO-
muTcst GIIIBTPOBaHUE P00 depe3 MeMOpaHHbIH (GuisTp ¢ pasmMepoM mop 0,45 MKM U
oxnaxknenue 0 2—-5°C. Cpok xpaHeHHs Takux mpod — He Oonee 2 CyTOK.

Tloopobuee 06 ombope u noocomoeke npod cm. 6 pasoeine 5. O npueomosieHuu
NOUBEHHOU GbIMANCKU CM. 8 H. 5.4.

BbINONIHEHUE AHAJIU3A

1.
OnonocHUTE rpayupOBaHHYIO0 IPOOUPKY HECKOJIBKO pa3

11 mn aHAJIM3UPYEMOM BOJIOM MJIM MOYBEHHOM BBITSKKOW. Hanelite
B NMPOOUPKY 6 MJI aHAJIM3UPYEMOI TPOObI, MpUOaBLTE

6 Mn JUCTUITUPOBAHHYIO BOAY 710 oObema 11 Mi1 U niepemeraire.

MpumeyaHwne.
[ns TovHbIX aHanu3oB ob6bem Npobbl OTMEPLTE C NMOMOLLBIO pa-
OyVpOBaHHOW MUMNETKMU.
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2 mn peaktuBa
/' Ha HuTpaT-aHuoH

0,2 r nopoLuka
BOCCTaHOBUTENS
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i

2.

K comepxxumomy mpoOupku nmunerkoi nodassre 2,0 Mt
CBEKEMPUTOTOBJIEHHOIO PEaKTHUBa HA HUTPaT-HOHBI,
3aKpoiTe MpoOUPKY TPOOKOH M BCTPSIXHUTE

JUIS TIepEMEINBAHUS PacTBOPA.

CobGnioganTe OCTOPOXHOCTL Npu fobaB-
JIeHUU peakTUBa Ha HUTPAT-UOHbI.

3.

[Ipubarsre B mpodupKy okosio 0,2 T MopolKa IIMHKOBOI'O
BOCCTAHOBHTEIIA, MCITONB3Ys IIATENb

(0,2 r moporka 3amonHstOT 1/3 0o0beMa mimaTens 6e3 TOpKH).
3akpoiiTe mpoOupKy MpoOKOi U mepeMeraiire.

4,

OcraBbTe TPOOHPKY HA 5 MUH. JUIS IOJHOTO MPOTEKAHUS
peaxyy, MePHOINICCKH BCTPAXHUBAS COACPKUMOE MPO-
OupKu.

[lepeneiite pacTBOp U3 NPOOUPKH B CKIISTHKY JJISI KOJIOPH-
METpUpOBaHMs 10 MeTKU «10 Mi», cTapasick He JIOITyCTHTh
MOTaJ[aHUs 0CA/IKA B CKIISTHKY.

6.

[TpoBenuTe KOJIOPHUMETPHPOBAHHE TIPOOBI.

[Tpu BU3yaIbHO-KOJOPUMETPHYESCKOM OIPEICIICHUH CKIISH-
Ky ¢ ipo0oii MoMecTUTe Ha OeJIoe 1MoJie KOHTPOJIBHOM
mikajibl. OcBelas CKISTHKY pacCesHHbIM OeIbIM CBETOM
JIOCTATOYHON MHTCHCHBHOCTH, HAOJIFOIAMTe OKpacKy pa-
cTBOpa cBepxy BHHU3. Omnpeaenute Onmkaiiiiee mo okpacke
T0JIe KOHTPOJILHOM IIKAJTbI U COOTBETCTBYIOIICE eMy 3Haue-
HUE KOHLEHTPAaUU HUTpaT-uoHoB (C) B MI/1.
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7.

Paccuwuratite COACPIKAHNA HUTPAT-MOHOB U a30Ta HUTPATOB B IMOYBEC.

Hcxons n3 KOHLIEHTpauKl HUTPAT-HOHOB B IOUBEHHOMU BBITSIKKE (C), paccunTaiite
COZIep’KaHue HUTPATOB M MACCOBYIO JIONIO a30Ta HUTPATOB B mouBe 1o opmynam (1)
1 (2) COOTBETCTBEHHO:

C, =25%xC (1)

_25x14xCx10° _ C,; x14x10™°
v 62 62 ’

rae  C, — KOHIIEHTPaLKsl HUTPAT-UOHOB B TOYBE (MI/KT MOYBBI);

2,5 — COOTHOILIEHHE MacChl pacTBOpa XJOpHJIa KaJlns U Macchl OYBHI;

C — KOHIIEHTpAIIUsl HUTPAT-HOHOB B IMOYBEHHOH BBITSDKKE (B MT/);

@, — MaccoBas JIOJIs a30Ta HUTPATOB B MOYBE;

14 — oTHOCHTENBHASL ATOMHAs Macca a30Ta;

62 — oTHOCHUTENbHAs MOJICKYJISIpHAsE Macca HUTPAT-UOHA;

10°° — ko3 durmeHT nepecyera Mr B Kr.

2

Jnst o0sierdeHHOro pacyera coAepKaHusl HUTPAT-HOHOB M a30Ta HUTPATOB B ITIOYBE
PEKOMEHIyeTCsI TIOIh30BaThbes Tadm. 13.

Tabnuuya 13
CooTHOLIeHNe KOHLIeHTPaLun HUTPaT-MOHOB B NMOYBEHHON BbITAXKE,
cogepXXaHua HUTpaT-MoOHOB B No4Be
M MaccoBOM AONM a3oTa HUTPaATOB B NOYBe

KoHueHTpaLumsa HUTpaToB B NOYBEHHOWN 1 5 10 20 45
BbITSDKKE, Mr/n

KoHueHTpaumsa HATpaToB B NOYBeE, 25 12,5 25 50 112,5
MI/KT NOYBbI

MaccoBas gons asota HUTpaToB 0,56 2,8 5,6 11 25
B nouse, x 107°

KOHTPOIlIb TOYHOCTU AHAJTIU3A

KoHTpoJIb TOYHOCTH aHaIN3a MOXKET OBITh BBIIIOJHEH ITyTEM aHaJu3a CTaHIapT-
HOTO pPacTBOpa HUTPAT-MOHA MPHU KOHIICHTPAINAX, PABHBIX 3HAYCHUSM, TPUBEICHHBIM
JUTE 00pa3IoB Ha KOHTPOJIHHOH IIKAle.
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6.17. Hutputbl

Hurtpur-nons! copepkar aToMbl a30Ta B IPOMEXKYTOYHON CTETIEHN OKHCICHHS +3.
Braromaps ciocoOHOCTH TipeBpamiaTbcs B HUTPATHI, HUTPUTHI, KaK MPaBUIIO, OTCYT-
CTBYIOT B IOBEPXHOCTHBIX BOJIaX. HUTpHUTHI 00pa3yroTcst Kak MPOMEKYTOYHBIEC MPO-
IYKTBI IIpH OMOJIOTHYECKOM Pa3I0KEeHUH a30TCOACPIKAIINX OPraHUYECKUX COEIMHE-
HHM, HOTOMY HaJM4YHME B aHAJIM3UPYEMOI BOZIE MOBBILIEHHOTO COJEP)KAaHHUS HUTPUTOB
CBHJICTEIBCTBYET O €€ 3arps3HCHHU.

[IJK nurpuros (o NO, ) B Bozie BOTOEMOB cOCTaBsET 3,3 Mr/n (uiam 1 Mr/in HuT-
PHUTHOTO a30Ta), TMMUTHPYIOMIMH TOKa3aTelb BPEAHOCTH — CAHUTAPHO-TOKCHKOJIO-
TUYECKUM.

METOO ONPEOENEHUA

Meron onpenescHus] HUTPUT-MOHA SIBISIETCS KOJOPUMETPUUYECKUM U MPUTOICH
JUISl aHAJIM3a IUTHEBOH, NPUPOAHON M HOPMATHBHO-OUMIIEHHOW cTOUHOH BOoztbl (MBU-
10-149-10). Ompenenenne OCHOBAHO Ha PEaKLMU HUTPUT-MOHA C PEakTUBOM Ipucca
(cMechlo Cynmb(aHUIOBOH KUCIOTH B O-HadTHiIaMuHa). [Ipr 3TOM MpoTekaroT peax-
LMK JMA30TUPOBAHUS U a30COUETaHUs, B pe3ylbTare KOTOPBIX 00pa3yercst a30coenu-
HEHHUe, UMEIoILee PO30BO-(PHONIETOBYIO OKpacKy. COOTBETCTBYIOIIEE ypaBHEHHE peak-
UM [IPY AaHAJIMTUYECKOM ONpeeSIeHHH HUTPUTOB CM. B II. 6.16.

OxpatieHHasi mpoda KOJIOPUMETPUPYETCSl BU3YaIbHO-KOJIOPUMETPUIECKH JTHOO
(OTOKOTIOPUMETPHUUECKH.

Jlnana3oH omnpezensieMbIX KOHIIEHTPALUl HUTPUT-MOHA: TIPH BU3YaJIbHO-KOJIOPH-
MeTpudeckoM omnpeneneand — ot 0,02 10 2 Mr/it; npu (HPOTOKOJIOPUMETPHUSCKOM OIT-
penencann (525 am) — ot 0,02 mo 0,6 Mr/im.

O0beM poOBI COCTABIISET S MIT, TPOIOIDKUTEIBHOCTh aHan3a — He 6ornee 20 MuH.

OTBOP NPOB

Hnst or6opa mpod mpu onpeiesieHHH HUTPUT-UOHOB HCIIONB3YIOTCSI OyTHUTH W3
MOJIMMEPHOI0 Marepuana Win crekna. [IpeanouTuTenbHo BBITOTHEHUE OTNpeieeHuit
Ha MecTe 0TOopa mpoo.

Homyckaercst XpaHeHne npo6 B TeueHue He Oosee 1 cyTOK IpH yCIOBUU MX KOH-
cepBaluu nogxkucienueM 1o pH mMenee 2 u oxnaxaenuu 1o 2—-5 °C.

JHomyckaercst Takke XpaHeHHe Mpod B TedeHHe He Oosee 2 CYTOK NMPH yCIOBUH
MX KOoHcepBauuu goOasneHrneM 2—4 mi xjgopodopma Ha 1 11 BOABI M XpaHEHUS B XOJIO-
nmuibHuKe (2-5 °C).

MpumeyvyaHune. He [OonycKkaeTcd ncnonb3oBaHne a30THOW KNUCIOTbl ANt NOAKUCIEHNS |'|p06.

Tloopobree 06 ombope u nodzomoske npob cm. 8 pazoeine 5.
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OBOPYOBAHUE U PEAKTUBDI

[Munerka rpagyupoBanHas Ha 10 M (B COCTaB HEKOTOPBIX HM3JICIUN HE BXOIMWT),
poOUpKa KOJIOPUMETPUIECKast ¢ METKOM «5 MIDy ¢ TpoOKo# (2 mmit.).

Peaktus ['pucca B kancynax mo 0,04—0,05 .

Kontponpsnas mBeroBas mkana oopasioB okpacku «Hutpur-uon» (0; 0,02; 0,10;

0,50; 2,0 mr/m).

[Ipu doTokonopuMeTpruuecKoM omnpeaeraeHun: GoTokonopumeTp «xorecT-2020
WJIN aHAJIOTUYHOIO THMa ¢ KioBeTor 10 Mm.

Pacnonosicenue 0b6opyoosanus u peakmueog cm. 8 nacnopme Ha usoenue.

BbIMOJIHEHME AHAJIU3A

E 5mn

g

20 MUH

OnonocHUTE KOJIOPUMETPUUECKYIO IPOOUPKY HECKOJIBKO
pa3 aHanusupyemMoint Bojoid. Hamneiite B mpoOupky mpoly
BOIBI 10 METKH «5 MII».

MpumeyaHwue.
[nsa TouHbIX aHann3oB o6beM Npobbl OTMEpPbLTE C MOMOLLbIO rpa-
AYVIPOBaHHOM MUMNETKW.

2.
JloGaBbTe B MPOOHMPKY K MTPOOE COMCPKUMOE OJTHON KaIlCyJIbl
peaktuBa [pucca.

3.

3akpoiite mpoOupKy NpoOKOH M mepemeraiTe pacTBOp
B MPOOUPKE BCTPSXUBAHUEM JI0 PACTBOPEHUS KPHCTAILIOB
peaxTuBa.

[Ipobupky ¢ pactBopoM octaBbTe Ha 20 MUH. JI0 MTOIHOTO
3aBEPUICHUS] PEAKIIUH.
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5.

[IpoBenuTe KOJIOPHMETPHPOBAHHE TIPOOBI.

[Ipu BU3yanbHO-KOJIOPHUMETPUUECKOM OIPEACIEHHHN TPO-
OMpPKyY ¢ MPOOOI MOMECTHTE Ha OEJI0e MOJIe KOHTPOJILHON
mikaiel. OcBemas IpoOUPKY pacCessHHBIM OelTbIM CBETOM
JIOCTATOYHON MHTEHCUBHOCTH, HAOJIOATe OKpacKy pa-
cTBOpa cBepxy BHH3. OmpenenuTe OmmKaifiiee Mo oKpacke
T10J1€ KOHTPOJILHOM IIIKaJIbl U COOTBETCTBYIOLIEE eMy 3Haue-
HHE KOHIICHTPAI[MU HUTPUT-HOHA B MI/JI.

6.

[Ipu PoTOKOTOPUMETPHUECKOM OIPEACICHIH OKPAIICHHYIO
npoOy nomecture B ktoBeTy (10 MM) u onpeenute 3Haue-
HHUE €€ ONTUYECKOH IIOTHOCTU Ha (POTOKOJIOPUMETPE
«39xorect—2020» UM aHaJOTMYHOrO TUMA IPU IJIMHE BOJHBI
525 HM OTHOCHTENFHO XOJIOCTOH MPOOBI.

Janee, ¢ ncnoab30BaHUEM I'palyMpOBOYHON XapaKTEpUCTH-
KH, 3a0J1aroBpeMEeHHO MMOCTpoeHHoM cormacHo MBU-10-
149-10, paccuuTaiiTe MacCOBYIO0 KOHIIEHTPAIIUIO HUTPHT-
HMOHOB B MI/JI.

[Ipu ucronp30BaHUU (HOTOKOIOPUMETPA C 3aIPOTPAMMHUPOBAHHBIMU 3HAYCHUSI-
MU [apaMEeTPOB T'PaTyHUPOBOUYHON XAPAKTEPUCTUKHU 3HAYCHHS] MACCOBOM KOHIIEHTpA-
MU HUTPUT-UOHOB aBTOMAaTUYECKHU BBIBOJSATCS HA ero jauciuiei. [Ipu paGore Ha ¢o-
TOKOJIOPUMETPE PYKOBOICTBYHTECh MHCTPYKITMEH, IpUIaraeMoil K mpuoopy.

KOHTPOIlIb TOYHOCTU AHAIIU3A

KoHTponb TOUHOCTH NP ONpEAeIEeHNH HUTPUTOB MPOBOJIAT ITyTEM aHaJIM3a CTaH-
JTApPTHOTO PacTBOpa C M3BECTHBIM cojiepskaHueM HUTpUT-uoHa (I'CO).

160




6.18. OkucnsiemocTb NepMaHraHaTHasi, Mmetop KyGens

6.18. OkucnsaemMocTb nNnepmMaHraHaTHas,
meTtoa Kybens

Mepoii copepxkanusi B IpoOe OPraHUUECKUX BEIISCTB SIBIISACTCS NOTpeOIeHne KHc-
J0poJa Kak B MpoIecce adpoOHOro OMOXMMHUYECKOTO OKHMCIICHHS, HCIIONb3yeMoe TPH
onpenencanu BIIK (cM. paszmen 6.3), Tak 1 B XUMHUECKUX PEAKIHUIX C CHIIBHBIMHU OKHC-
JTUTENSIMHU, AMEIOIIUMHI B MOJIEKYyJie XUMHUYECKH CBA3aHHBIN Kucimopon. lokazarens,
XapaKTEepU3YIOLINH CYMMapHOE COZIEpKaHUE B BOJE OPraHUYECKHUX BEIIECTB 110 KOJIH-
YeCTBY M3PacXOJOBAHHOTO Ha OKHCIIEHME XMMHMYECKU CBS3aHHOTO KHUCIOPOAA, Ha3bl-
BACTCSl OKUCTAEMOCbIO, WU Xumudeckum nompeonenuem xuciopooa (XIIK). Ssns-
SCh MHTETpaJIbHBIM (CyMMapHbIM) mokazatesieM, XIIK B HacTosiiiee Bpems cunTaercs
OJIHUM M3 HanOoJee MH(POPMATUBHBIX TTOKa3aTeliel aHTPOTIOT€HHOTO 3arpsi3HEHHS BOJI.
DTOT TOKa3areNb UCIOJIB3YeTCsl TTOBCEMECTHO TIPU aHAN3€ MMUTHEBOH, PUPOTHON U
CTOYHOM BoA. Pe3ynbTarel onpenesneHuss OKUCIIEMOCTH BBIPAXKAIOTCS B MUJIIMTPAM-
Max HOTpeOIEHHOro KUciopoaa Ha 1 1 Bozsl (Mr/i).

Oxucisiemocts, win XI1K, xapakTepusyeT oouee Konuuecmeo coOepicauyuxcs 6
800e soccmanosumenel (OpeaHu4ecKux U HeopeaHuueckux), peazupyromux ¢ CUlbHbI-
MU okucaumensamu. B xauecTBe TaKWX OKUCIUTENEH OOBIYHO HMCHOIB3YIOT OMXpoMar-
1 TIepMaHTaHAT-HOHBI, 1 COOTBETCTBEHHO HA3BIBAIOTCS METOJIbI ONPEICICHUS OKHCIIsIe-
Moctu (XIIK) — OuxpoMaTHBI ¥ TIepMaHTaHATHBIN. Pe3ynbTarsl onpeeneHust OKuc-
JISIEMOCTH OZHOM M TOH 7K€ BOJBI C TIOMOIIbIO PA3HBIX OKUCIUTEIEH MOTYT MPUBOANUTH
K Pa3HBIM pe3yJbTaTaM M3-3a Pa3lnYHON CIOCOOHOCTH K OKHCICHHIO BEHIECTB, MpPU-
CYTCTBYIOIIMX B Boje. Pe3ynbTaThl 3aBUCIT TaKKe OT CBOWCTB OKHUCIMTEINSA, €r0 KOH-
[IEHTpaIH, Temreparypsl, pH, mpomomkuTensHOCTH OKUCIeHHs u T.I. llomydaembre
Pe3yNbTaThl COMTOCTABUMBI TOJBKO B TOM CIydae, KOTr[a TOYHO COOJIOEHBI BCE YCIIO-
BUS IIPOBEACHUS aHAJIN3A.

B nmpupoaHbIX Boax coepikaHue TPYJHOOKHCIISIFOIINXCS OPraHUYECKUX BEILECTB
OOBIYHO KpaifHe Majio, U pe3yNIbTaThl, MoJlydyaeMble MPU aHaIM3e MPUPOIHBIX BOA OU-
XpPOMAaTHBIM U M€PMaHTaHATHBIM METOJAaMH, TOCTATOUYHO OJM3KH.

J1s1 onieHKM KauecTBa MUThEBOM, BOJOIPOBOAHOM BOJIbI, IPUPOAHON BOJBI HCTOY-
HUKOB BOJIOCHAO)KEHUS U T.II. UCTIONI3YeTCS TIePMaHraHaTHAsT OKUCIISIEMOCTh (4acTo Ha-
3bIBaeMast TAKXKE nepMaHeaHammubim unoexcom. VIMeHHO ee ompenieNieHue MmpeLycMoTpe-
HO JIeHWCTBYIOIMMU HOopMaruBHbIME JokymeHTamu (ITHJ @ 14.2:4.154-99, ICO 8467)
NpU aHAJIN3e MUTHEBOW BOABI U OOCIICOBAaHUU MCTOUYHHKOB XO3SIICTBEHHO-ITUTHEBOTO
BOIOCHAO)KEeHUsI. buxpoMarHasi OKUCIISIEMOCTD OTIPEJIEIISIETCs TIPH OIIEHKE 3arpsi3HEHHO-
CTH CTOYHBIX BOJI OPTaHIMYECKIMH BEIIIECTBAM.

Hopwmarussl Ha XIIK a1 nepMaHraHaTHOM OKUCISIEMOCTH: IJIsl MTUTHEBOU BOJIBI —
5 MrI/11, 17 BOIOEMOB XO3SHMCTBEHHO-OBITOBOIO Ha3HAUYEeHUsT — 15 mr/i.
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METOO ONPEOENEHUA

B Hacrosimem pykoBoacTBe npuBeneH MeTon omnpeaenenusa XIIK B Buge nepman-
raHatHoi okucnsieMoctr 1o Kybemro (meton KyOenst), ocHOBaHHBIN Ha OKUCICHUN TIPH-
CYTCTBYIOIIIUX B npo6e OpPraHn4cCKuUX BEUICCTB U3BECTHBIM KOJIMYCCTBOM pacTBOpa I1€p-
MaHraHata Kajius ¢ KoHueHTpamueit 0,01 Moib/7 S3KBUBaJICHTa MIPH KUIISYCHUU B
cepHOKHUCIION cpeae B TedeHue 10 muH. He BCTynuBIIMI B peakiyiO NepMaHraHaT Kajiust
BOCCT@HABJIMBAIOT L[aBENIeBON KUCIOTON. M30BITOK I11aBEIEBOI KUCIOTBI OTTUTPOBBIBAIOT
PacTBOpOM IepMaHraHara Kanus. JJaHHBI METOH, MCHOMb3YEMBIH IIPU aHAIM3€E MHUThE-
BOW M c1a003arpsA3HEHHON PUPOAHON BOABI, OMYUYHI IIUPOKOE PACTIPOCTPAHEHHE B
CWJTy CBOCH OTHOCHTEIILHOM MPOCTOTHI. METOJ] BIIOJTHE MOXKET OBITh PEaIM30BaH B YCIIO-
BUsIX 0a30BOTO Jiarepsi, MPOU3BOJCTBEHHBIX MIIM MaJOOCHAIIEHHBIX Jaboparopuil. Me-
tox Kybenst ycraHoBieH MexxayHapomHbM ctranaaptom MCO 8467. IlpuBomumMast Hibke
Meromuka cootBeTcTByeT [TH/ID 14.2:4.154-99 n amanrtupoBana kK 06beMy Tipo0bt SO MIT.

VYpaBHEHUE peakUH, MPOTEKAIOUIeH NMPH OKUCICHUH MPOOBI MePMaHraHATOM,
MOXHO CXEMAaTUYHO 3aIllMCaTb B BHUJC:

MnO, + 8H "+ 58 = Mn*"+ 4H,0

Peaknust BoccTaHOBIIEHUSI TIEpMaHTaHaTa MIABEJIEBOM KUCIOTOM ONMUCHIBAETCS
ypaBHEHHEM:

2KMnO, + 5H,C,0, x 2H,0 + 3H,S0, = 10CO, + 2MnSO, + K SO, + 18H,0

Mematomiee Biusinue npu onpeaeneHnn XIIK okaswiBaioT, B mepByio ouepeip,
XJIOPHUJI-MOHBI TIPH UX KOHIIEHTpAIMK B 1pode cBbiie 300 Mr/in. YuuTeiBas IpUMEHH-
MOCTH JAHHOTO METOa JUTS aHaJIN3a MUThEBOI U CIIa003arps3HEHHON TPUPOIHOHN BOMIHI,
MeIlIaloliee BIMSHUE XJIOPUIOB CUMTaeTcs mpeHeOpexumMo ManbiM. [lomumo xmmopu-
JIOB, ONPEAEICHUIO MOTYT MeIaTh HUTPHT, CYJIb(QUIbl (CEpOBOIOPOA) U kemne3o (2),
OJTHAKO JIJISl He3arpsi3HEHHBIX BOJ MX BIUSHUE TaKKe HE3HAYUMO.

Juanazon onpezaensieMblx MeTofoM KyOenst 3HaYeHHUH NepMaHraHaTHOW OKHUC-
ssiemoctdt — ot 0,5 mr/a go 100 mr/in. [IpoOsl ¢ BeIMYUMHON OKUCIsieMOCTH OoJiee
10 Mr/n1 mepen aHaMM30M HEOOXOAMMO Pa3daBIATH (MakcHMajbHas KPaTHOCTH pas-
Oasnenus mpod — 10).

O0ObeM aHanuzupyeMol mpoObl cocTasisieT S0 M, TPOJAOIKUTEILHOCTD aHAIIH-
3a — He Oosee 20 MHH., BKIIIOYasi HarpeBaHue mpoo.

OBOPYOBAHUE U PEAKTUBDI

Konba xonmdeckas muiockomorHas co numudom Ha 100 mur (2 mmit.), Kumenka Ka-
NWUIPHAs], TUIETKa-KaelbHUNIA MoJuMepHas (4 1IT.), TUIIETKa TPagyrupOBaHHAasT IS
TUTPOBaHMS Ha 5 M1 ¥ Ha 10 Mi1 (2 WIT.) CO MMPHULIEM-I03aTOPOM U COCAMHUTEIEHON
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TPYOKOM, XONOAWIHHUK OOpaTHBIA BO3MYIIHBINA Ha mutkde (2 MmT.), IHIHHIP MEPHBIA
Ha 50 M, CTOMKA-ITAaTHB CHEMHBIH.

PactBOp kucnotsl ceproii (1:3), kuciora maBenesas (cranaapt-turp 0,1 Moib/i
SKBUBAJICHTA), TIepMaHranaT kanus (cranaapt-tutp 0,1 MONb/1 SKBUBaJIeHTa), PACTBOP
nepMaHratara Kanus ocHoBHOH (0,1 MOJIb/JT SKBUBaJIEHTA), PACTBOP IEPMaHIaHaTa Ka-
mus pabounit (0,01 MomB/1 KBHBaJICHTA), PAaCTBOP MIABEICBONM KHUCIOTHI OCHOBHOM
(0,1 Moumb/T SKBUBAJIEHTA), PACTBOP IIaBesleBOM KUCIOThl padbounit (0,01 Moms/m AK-
BUBAJICHTA).

J17st BBITOTIHEHNUS ONpe/ieIeHHs TaKkKe HeoOXOMMMa KHIIsIast BOJsiHast OaHs ¢ ycT-
POMCTBOM IS KpeTuieHHs Koo (B COCTaB M3/ICNUSI HE BXOJHT).

Pacnonootwcenue obopyoosanus u peakmusos cm. 8 nacnopme Ha uzoenue.

NoAroToBKA K AHAIU3Y

[TonroToBka Kk aHajaM3y COCTOUT B IMPUIOTOBJICHUH CIEIYIOIIUX PACTBOPOB, UME-
IOLIMX OTPAaHUYCHHBIC CPOKH TOJHOCTH JIMOO PACXOIYyEMBIX IPH OMPEIEICHUSIX:

— pacTBOpa cepHOi KUCIOTHI (1:15) — mpuMeHseTcs Al MPUTOTOBJICHUS CTaH-

JAPTHOTO PAaCcTBOpA IIABEIEBOI KHUCIOTHI;

— OCHOBHOTO M Pa004ero pacTBOPOB NIEpMAaHTaHATa KaJHs;

— OCHOBHOTO ¥ CTaHJIJAPTHOTO PACTBOPOB IIABEIEBON KHUCIIOTHIL.

[Ipu NpHUroTOBJICHUU JIAaHHBIX PACTBOPOB TPEOYIOTCS MepHbIe KOJObl Ha 100 Mt
u Ha 1000 MJ, TepMOCTOMKUN CTEKISIHHBIA cTakaH Ha 1-2 1 (B cocTaB u3aenusl HE
BXOJIAT).

IIpuroroBjienue pacTBopa cepHoii kucaorsl (1:15)

B TepmocTOMKMI CTEKISIHHBINA CTaKaH MTOMECTUTE

250 mMn 750 M nuctuiupoBanHoM Bojbl. K Bome MeieHHO, Tpu
P MOCTOSTHHOM TIepeMeINBaHuy, gobaBisiiite 250 M cepHOR
kuciothl (1:3).
750 mn [anee x pacTBOpy B CTakaHe MUTICTKOM-
.y__i_i KaneJIbHUIICH 10 KarusiM JT00aBISTHTE TIPH
S NepeMEIIMBaHUN PACTBOP TIEpMaHraHaTa

kajus ¢ koHenrparumeit 0,01 Mo/
SKBHBaJIEHTA 0 CTAOMIILHOIO OJIeIHO-
PO30BOTO OTTEHKA.

y s Cpok rogHocTH pactBopa — 1 rom.
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IIpuroroB/jieHHe OCHOBHOI0 PacTBOpPAa NMEPMAHIaHATA KaJHUS
(0,1 moJIb/J1 3KBMBaJIEHTA)

Ny

1000 mn

[pu nzpacxonoBanun ocHoBHOTO (0,1 MOJB/T YKBHBAICHTA)
pacTBopa MepMaHTaHaTa KaJlusl IPUrOTOBBTE HOBBIA pacTBOP
13 UMEIOLIErocs] B COCTaBe M3IENHsl CTaHIapT-TUTPa Iep-
MaHraHata Kajaus. sl ero IpuroToBJICHUS! COAEPKUMOE
aMITyJIbl CTaHAAPT-TUTPA KOJINYECTBEHHO NEPEHECUTE B
MepHYIo Kooy Ha 1000 M 1 pacTBOpUTE B TUCTUILIMPOBAH-
Hoii Bojie. JloBenuTe 00beM pacTBOpa J0 METKHU JAMCTHILIH-
pOBaHHOI BOAOH U nepemeraiTe. PacTBOp MOXKHO ITpUMe-
HATH HE paHee 4eM uepe3 2—3 Heaenu. [ 0OTOBBIM pacTBOpOM
3aIlOJTHATE COOTBETCTBYIONIMI OCBOOOAMBIIHIACS (PIIAKOH W3
cOCTaBa M3/ENHsl, OCTaBIINICS PACTBOP MEpENIEHTE B MOCYLY

13 TeMHOro ctekya. Cpok rofHOCTH pacTBopa — 6 Mec. IIPU yCIIOBUU XpaHEHUS
TepPMETHUYHO 3aKPBITHIM B TEMHOM MECTE.

IIpuroroB/jienue padoyero pacTopa nepMaHraHatra Kajaus
(0,01 MoaB/J1 IKBUBAJIEHTA)

10 mn

100 mn

10 MJI OCHOBHOTO pacTBOpa MepMaHraHaTa Kaaus

(0,1 MoiB/1 SKBUBANEHTA) TPATyHPOBAHHON MUTETKOM
MOMECTHTE B MEpHYI0 Koj10y Ha 100 mi, moBenuTe 00beM
pacTBopa JUCTUIIIMPOBAHHOM BOJION 10 METKH, TIEpeMe-
waiTe. [0TOBBIM pacTBOPOM 3alIOJHUTE COOTBETCTBYIOLIUI
0CBOOOAMBIIMICS (PITAKOH U3 COCTaBa U3ACIHSL.

Cpok TOIHOCTH pacTBOpa — 3 MeC. IPHU YCIOBUU XpaHe-
HUs B TEMHOM MECTC.

MpumeyvyaHwue.

[Ins BbINOMHEHWS TOYHbBIX aHanM30B HeOOXOAUMO YCTaHOBUTL nonpa-
BOYHbIN KO3(DULMEHT NPUroTOBNEHHOro paboyero pactesopa nep-
MaHraHara.

YcraHoBka nonpaBo4Horo ko3dcpuumeHTa pabouyero pactBopa nepmaHraHata
kaAust (0,01 MOAbL/A IKBUBAAEHTA)
MonpaBoyHbI KOI(PUUMEHT pacTBOpa YCTaHABAMBAIOT B A€Hb MPOBEAEHUS aHa-

AU3a.

B koHMyeckyio KoAby HareiTe 50 MA AUCTUAAMPOBAHHOW BOAbI, NprbasbTe 5,0 MA
CTaHAAPTHOrO pacTBopa LaseAeBor KMCAOTbI (0,01 MOAb/A 3KBMBaAeHTa) U 2,5 MA
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pacTBopa cepHoi KMCAOTHl (1:3). Cmecb HarpenTe AO KWUMEHWs Ha MAMTKE C 3aKpbl-
TOM cnupasbio, caerka oxaaanTe (a0 80-90 °C) u TUTpynTe paboyunm pacTBOpPOM
nepmaHraHaTa Kaaust (0,01 MOAb/A 3kB.) A0 cAab0-p030BOI OKpacku. MonpaBoUHbii
koapuuneHT (K) AAS NpUBEAEHWS KOHLEHTPALMK pacTBOpa MepmaHraHata KaAus
To4HO K 0,01 MOABL/A 3KBMBAAEHTA paccymTanTe no PopmyAe:

5
K==,
v
rae 5 — obbem pactBopa waseAeBoit KUCAOTHI (0,01 MOAL/A SKBUBAAEHTA), MA;

V — obbem pactBopa nepmarraHata kaaus (0,01 MOAb/A SKBUBAAEHTA), MA.

EcAan nonpaBouHbii KO3 (ULIMEHT pacTBopa OTAMYaeTca OT 1 MeHee, YemM Ha
+0,005, To cumTanTe ero paBHbiM 1.

IIpuroroBijieHNe OCHOBHOIO PACTBOPA IIaBeeBOH KHCJIOTHI
(0,1 mMoJIB/JT IKBUBAJIEHTA)

% IIpu m3pacxomoBarru 0cHOBHOTO (0,1 MOJIB/TT SKBHBAJICHTA)

10 mn

pacTBOpa ILIaBEIEBON KUCIOThI IPUTOTOBBTE HOBBIH PACTBOP

U3 UMEIOLIETOCs B COCTaBE M3JENHsI CTaHIapT-TUTPA.

J111s1t 5TOrO COAEPKUMOE aMITyIIbl CTaHIAPT-TUTPa KOJIHYe-
1000 Mn  CTBEHHO TepeHecuTe B MepHyto Kooy Ha 1000 M u pacTBo-

puTe B pacTBOpe cepHOit KUcioThl (1:15).

JoBenure 00beM pacTBOpa 10 METKH TEM K€ PAacCTBOPOM,

nepemMeniaire.

CpoK TOOHOCTH pacTBopa — 6 MecC. PU XPaHEHUH B TEM-

HOM MecTe.

IIpuroroB/jieHHe CTAHAAPTHOTO PACTBOPA INABEJIEBOIi KHCJIOTHI
(0,01 MoaB/71 IKBUBAJIEHTA)

[Ipu nzpacxomoBanuu cranpaptaoro (0,01 Moib/1 3KBHBaIEH-
Ta) pacTBOpa IIABEJIECBOH KHCIOTHI PUTOTOBETE HOBBIH pa-
CTBOD.

Jist atoro 10 M1 ocHoBHOro pacteopa (0,1 MO/ SKBUBAJICHTA)
TpaaydpOBAHHON IMHITETKON ITOMECTUTE B MEPHYIO KOJIOYy BME-
crumocthio 100 M1 1 joBeauTe 00BEM 0 METKH PACTBOPOM
cepnoii kuciotsl (1:15), mepemeraiite.

100 mn [0TOBBIM PacTBOPOM 3alOJIHUTE COOTBETCTBYIOUIMH OCBOOOIMB-

HIMics QIakoH U3 cocTaBa M3JIEIHsL.
CpoOK TOMHOCTH pacTBOpa — 2 HENEIH.
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OTBOP MNPOB

Jns orbopa mpob mpu onpeneseHu: MepMaHraHaTHOW OKHCIIEMOCTH (IlepMaH-
TaHATHOTO WMHJIEKCA) UCTOJB3YIOTCS OyThIIM M3 MOJIMMEPHOTO MaTepHaia Wil CTEKIa.
Omnpenenenue ciielyeT IPOBOJUTh KaK MOXKHO CKOpee.

MaxkcuManbHBIA peKOMEHTyeMbIi CPOK XpaHEHUs ITpo0 IS TaH-

Ecnu npoba He MoXeT ObITb MpoaHanMavpoBaHa cpasy e pH <2
nocne orbopa, To AnNs NpegoTBpaLleHnst BUOXMMUYECKOro
OKMCIEHNS OpraHNYecKkmx coeanHeHu npoby Heobxoanmo
nogkncnuTb Ao pH meHee 2, ansa 4ero Ha 1 n Bogbl Ao-

6asnstot 10 mn cepHoi kucnoTbl (1:3). l

=

HOTO aHaJIM3a 3aBUCUT OT crioco0a KoHcepBauy mpookl. [1pu nenoms-

30BaHUM CTEKIISTHHBIX OyTHUIEH MaKCHMAallbHO PEKOMEH]IyEeMbIi CPOK XpaHEHHUs IOJI-
KHUCJICHHOU MPOOBI — 2 CYTOK IPU YCJIOBHH €€ oXJakaeHus 10 2—5 °C u XpaHeHHs B
temMHOM MecTe. [Ipu oTOope mpod B MOJIMMEpPHBIC OYTHUIM MX JIOMYCKACTCS XPAHUTh
1o 1 mMec. pu ycnoBun 3amopakuBanus 10 muHyc 20 °C.

THloopobree 06 ombope u nodzomoske npod cm. 8 pazoene 3.

BbINOJIHEHUE AHAJIU3A
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HenocpeacTBeHHO nepes BbINOMHEHNEM aHanu3a obpaTuTe BHYMaHWe Ha one-
paumn, KOTopble OOMKHbI ObITh BbINOMHEHbLI 3abnaroBpeMeHHO Ang obecne-
YEHWs YCMEeLHOCT N NPaBUIIbHOCTY OMpPeAENneHnsl, B YaCTHOCTU:

* Bca nocypa (kon®bl, UmMnvMHAp, NPoOMpKM 1 T.M.), UCMonb3yeMble Npu onpe-
nenexHny, AOMKHbI ObITb TWATENBHO BbIMbITbI U BbICYLLEHbI.

M |-|p06bl C BbICOKMM OXMOaeMbiM 3Ha4YeHUeEM nepmaHraHaTHon OKUCIndaemo-
CTK pa3baBnalTCa A0 3HAYEHUI, Haxoaswmxces B agnanasoHe 0,5-10 mr/n.

* lNepen aHanv3om crnepyeT NOAroTOBUTL K paboTe KMy BoAsHYK GaHo
C YCTPOWCTBOM L)1 KpenneHms Kono.

1.

OnoiocHUTEe KOHIMYECKYTO KOO0y HECKOJBKO pa3 aHAJIN3H-
pyeMoii Boioil.

[lomecTuTe B KOJIOY HECKONBKO KHIIEJIOK, 10OABbTE LMJINHI-
pom 50 M aHaIM3UpyeMol MpoObI BOJBI

Y IPayMpOBAaHHOM IUIIETKOW — PAcTBOP CEPHOM KUCIIOTHI
(1:3) B xomu4ecTBe 2,5 MIL




6.18. OkucnsiemocTb NepMaHraHaTHasi, Mmetop KyGens

WcxoaHbIin
06Lém [Voi

KoHeYHBIR
06LEM / Vil

Tyna ke TpaJlyipoBaHHON MMUTIETKOM 100aBbTe 5,0 MiT
pactBopa nepmanranara kanus (0,01 Moib/1 SKBHBajIeHTa).
Conepxumoe KoNObI TIepeMeIaiTe MOKaYMBaHUSIMH.

K xonbe npucoenuHute 00paTHBIN BO3AYIIHBINA XOJIOIUIIb-
HuK. KonOy nmomecTuTe Ha KUIAIIYIO BOASHYIO OaHIO Ha
10 muH.

4,

Hanee k ropsiueMy pacTBOpYy IpalydipOBaHHOM MUIMETKOM
IpU NepeMenBaniu 1o6assre 5,0 M CTaHAAPTHOTO
pactBopa maBeneBor KUcIOTHI (0,01 MOJB/T PKBUBaJIEHTA)
U JIOKIUTECh 00ECIBEUMBAHUS PACTBOPA.

5.

lopstunii oOecuBeyeHHBII pacTBOp TUTPYTe Ha OesoM (oHe
C UCIIOJIb30BAaHUEM I'palyHpPOBAHHON MHUIIETKH PadOUUM
PacTBOpPOM IE€pMaHraHaTa Kajuust 10 OJIeJHO-PO30BOro
OTTeHKa, coxpausiomierocs He MmeHee 30 c.

[Ipu TuTpOBaHMM OMpENETIUTEe U3PACXOIOBAHHOE KOJIMYe-
CTBO pacTBopa nepmanranara kams (V, =V, — V)
¢ TouHocThio 110 0,05 M.
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MpumeyaHwue. Temneparypa cMecu Npu TUTPOBaAHWUN He AormkHa ObiTb Hwke 80°C. Ons
3TOro konby pekoMeHAyeTcs nepuogmyeckn onyckaTb B KUMSLLYIO BOAS-
Hyto GaH!o.

Ecnun pactBop npu kunsiyeHun obecuBeTuTCs unm nobypeer, onpenerneHue He-
06xoaMmo NoBTOpUTL C pasbaeneHHon npobon. OnpeneneHne NOBTOPSIIOT U B
TOM Cry4ae, eCfn pacTBopa nepMaHraHarta pacxogyetcsi 6onee 60% ot nobas-
TNIEHHOrO Konm4yecTea, T.e. 6onee 3 mn Ha 50 mn nNpobbl. MNpu TMTPOBaHUK pas-
6aBneHHbIX NPob A0MKHO ObITb M3pacxogoBaHo He MeHee 20% oT gobasneH-
HOrO KONMMYecTBa NepmaHraHara, T.e. He MeHee 1 M.

6.

. BrinonHuTe X0NOCTON OMBIT, HOBTOPSIS onepauuu 1-5,

Xonocroi UCIIOJIB3Ysl B KauecTBe MPoObl 50 MJI JUCTHILIMPOBAHHON
onbIT BoJibL. [Ipy TUTpOBaHMK B XOJIOCTOM OIIBITE aHAJIOTUYHO

ONPEIENMTE KOIMIECTBO pacTBopa nepmanranara (V).

Pacxon pactBopa nepmanranara (0,01 Mob/11 SKBHBaJICHTA)

He JoipkeH npesbimath 0,15

Paccunraiite 3HaYeHNEe TIEpMAHTAHATHON OKHCIIIEMOCTH (ITlepMaHTaHATHBIN
unjeke) no Kybemo (/) B Mr/i mo gpopmyare:

I, = 4 —VX)XO,(I)/lxKx8><1000 V=V, )x16.
n

eV, u V,— Konu4ecTBo pabovero pacTBopa IepMaHraHara ¢ KOHLIEHTPAI-
eit 0,01 Monb/1 SKBUBAJICHTA, U3PACXOAOBAHHOE HA TUTPOBAHUE MPOOBI U
B XOJIOCTOM OIIBITE COOTBETCTBEHHO, MJ;
8 — MoJsIpHasi Macca DKBUBAJICHTA KUCIIOPOJIA, T/MOJIb;
0,01 — xoHIIEeHTpamyMs PaboUero pacTBOpa MepMaHTaHaTa KaJTHs,
MOJIB/J1 SKBUBAJIEHTA;
K — monpaBoYHBIA KOA(GGUIMEHT Il KOHIIEHTpAIMKA pabodero pacTBopa
nepMaHratara (IIprHUMaeTcss paBHbIM 1 OO onpenesnsiercs 1o pesynpra-
TaM YCTaHOBJICHUsI €ro 3Ha4eHHs, cM. «[loaroToBKa K aHaIHM3y»);
1000 — ko3 duIMeHT nepecyera U3 rpaMMOB B MIJUIUTPAMMBbI;
V,, — 00beM mpo0bl, B3sTOM Ha aHamm3 (50 m).

Pesynprar ananm3a OKpyTJIUTE: TIPU 3HAYEHUSX TTEPMaHTaHATHOW OKHCIIEMOCTH
meHee 10 Mr/a — 1o aecarteix goiacit; ot 10 mo 100 Mr/m — 10 1enoro 4ucia.
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IIpumep pacuera. [Ipu onpeneneHny epMaHraHaTHOW OKHCIISIEMOCTH MPOOBI BOJBI 00b-
emoM 50 MJIT M3 apTE3MaHCKOH CKBAKWHBI Ha THTPOBaHUE M3pacxonoBano V| = 3,0 M pado-
Yero pactBopa rnepManranara ¢ koHuenrpanueit 0,01 momns/i 5xB. Ha tupoBanne 50 Mt au-
CTHJUIMPOBAHHON BOJIbI TOTO XK€ PACTBOPA B XOJIIOCTOM OIIBITE U3pacxooBano ¥, = 0,15 mi.
[NonpaBo4nbIif K03QGHUIMEHT VIS KOHIIEHTPAIlK PAcTBOPa NEpMaHraHaTa MPHHST PaBHBIM 1.
3HaueHUe NMEePMAHTAHATHOW OKHUCIIIEMOCTH TIPOOBI COCTABIISIET:

;. _(30-015)xIx80
Mn 50

=4,56 =~ 4,6 M1/

6.19. MNeHucrocTb

Ilenucmocmoio cauTaeTcs crocOOHOCTh BOIBI COXPAHATh UCKYCCTBEHHO CO3JIaH-
HyI0 neHy. JlaHHBIN MoKa3aTe’Ib MOXKET ObITh MCIOJIB30BaH JJIsl KAYECTBEHHON OLICHKH
MIPUCYTCTBHS TAKUX BEILECTB, KaK JCTEPreHTHI (I0OBEPXHOCTHO-aKTUBHbIC BEIIECCTBA)
IIPUPOJTHOTO M UCKYCCTBEHHOI'O ITPOUCXOKICHUS U JIP.

[TeHucToCTh OMpEAEIAOT, B OCHOBHOM, IIPU AHAJIU3€ 3arpsS3HEHHBIX IIPUPOJHBIX
U CTOYHBIX BOI.

= Meromuka ananu3a npocrta: kondy Ha 0,5 1 ¢ mpoOKoi
3anosHs0T Ha 1/3 Bomoit, Berpsixusarot 0,5 muH. [Ipoda
CUUTAaETCS TOJIOKUTETHHOM, €CIN MeHa COXpaHseTcs boree
1 mun. Benmmunna pH Boab! ipu 3T0# npouieaype JomKHa
(—= = ObITH 6,5-8,5 (IpY HEOOXOIMMOCTH BOLY HEHTPAIU3YIOT).

6.20. NMoBepXxHOCTHO-aKTUBHbLIE BelwecTBa, aHNOHOAKTUBHbIE

AHMOHOAKTHBHBIE CHHTETHYECKHE TIOBEPXHOCTHO-akTHBHBIE BemecTBa (IIAB) B
BOJHOM PAacTBOPE MOHU3UPYIOTCS ¢ 00pa30BaHUEM OTPHUIATEIBHO 3apsKEHHBIX Opra-
HUYECKHUX MOHOB. 13 aHnoHoakTuBHEBIX [IAB mmpoxoe npuMeHeHne HaIlIu colln cep-
HOKHUCITBIX 3(UpoB (Ccynbharsl) U comu cyab()OKHCIOT (CYIb(OHATHI).

B BoHbie 00bekThI [TAB nocTynaror B 3HaUMTENBHBIX KOJIMUECTBAX C XO3SHCTBEH-
HO-OBITOBBIMH (MICTIOJTB30BAHNE CHHTETUICCKUX MOIOIITIX CPEICTB B OBITY) M IMTPOMBIIII-
JICHHBIMU CTOYHBIMH BOJIAMH (TEKCTWIIbHAS, HEPTAHAS W XUMITYECKast POMBIIIICHHOCTb,
MIPOU3BOJICTBO CHHTETHUECKUX KAydyKOB), & TAKXKE CO CTOKOM C CEIhCKOXO3SHCTBEH-
HBIX Yroini (B Ka4eCTBE SMYIBIaTOPOB BXOAT B COCTAB MHCEKTHLUIOB, ()YHTHUIIHIOB,
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repouuAoB U AePoIranToB). [ TaBHBIMHU (paKkTOpaMu TIOHM)KEHHUSI UX KOHIICHTPAITUH
SBJIIOTCS] TAKUE IIPOLIECCHI, KaK OMOXMMHUYECKOE OKHCIIEHHE, a TaKKe cOpOLus B3Be-
IIEHHBIMHU BELIECTBAMH U JIOHHBIMU OTJIOKEHUSIMHU.

Ilonagas B Bomoembl U BoAOTOKH, ITAB oKka3bIBalOT 3HAYMTEILHOE BIIMSHUE Ha
uX (U3HKO-OMOJIOTUYECKOE COCTOSTHHE, YXY/IAas KUCIOPOJHBIA PEKUM U OpraHOJIel-
TUYECKHE CBOWCTBA, U COXPAHAIOTCSA TaM JIOJITOE€ BpeMs, TaK KaK pa3iararorcs OYeHb
MemieHHo. OTpHIIATEThHBIM C TUTHEHNYECKONW TOYKH 3peHus cBOHCTBOM [IAB sBms-
eTcs MX BBICOKas MEHOOOpa3yIomasi CioCOOHOCTb.

B nmoBepxHocTHBIX Bomax [IAB HaxomsTcsi B pacTBOPEHHOM M COpOMPOBAHHOM
COCTOSIHUM, & TaKKe B MMOBEPXHOCTHOMW IUIEHKE BOABI BOAHOTO 0ObekTa. B ciabo3a-
TPSA3HEHHBIX MTOBEPXHOCTHBIX Bojax koHueHTparws [IAB koneGmercss 0ObdHO B Tpe-
JieNiaX THICSYHBIX M COTBIX TOJIEW MWIIIMrpaMma B 1 JI. B 30Hax 3arps3HEHHs BOJHBIX
00BEKTOB KOHLEHTPALMSI MOBBILIACTCS O AECATHIX I0JeH MUUIMrpaMma, BOJIU3HM HC-
TOYHHUKOB 3arpsI3HEHHS] MOXKET JOCTUraTh HECKOJIbKUX MUJUTUTPAMMOB B 1 1.

[NAK BomoemoB ansi OonpmmHcTBa [IAB cocrasmser 0,1 Mr/n, TUMUTHPYIOILUIA
MOKazarenb BPEAHOCTH — OpraHojenTH4eckuii (menoodpazoanue). [lockonbKy yka-
3aHHBIE COETMHEHUSI UMEIOT OJMH HOPMAaTUB C OJIHUM U TEM K€ MOKa3aTeJIeM BpPEeIHO-
CTH, IPH CAaHUTAPHO-XUMHYECKOM KOHTPOJIE B OOJIBIIMHCTBE CIIy4aeB IPUHSITO OIrpa-
HUYMBATHCS ONPEACICHHEM HX CYMMAapHOTO COAEPIKaHUsL.

METOA ONPEAENEHUA

Merton ompezeneHus aHUOHOAKTUBHBIX [IAB sBisieTcss KoTOpuUMETpUIECKIM
(MBH-08-152-11) u npuMeHUM ISl aHaJIM3a MPUPOAHBIX U HOPMATHBHO-OYHIIIEHHBIX
CTOYHBIX Bom. OrmpenescHre OCHOBAHO Ha CIIOCOOHOCTH aHHMOHOAKTHUBHBIX I[TAB 00-
Pa30BBIBaTh C METHIICHOBBIM TOJTyOBIM PaCTBOPHMOE B XJIOPO(OpME OKpaIlIeHHOE B T0-
Ty0OH IIBET COENMHEHHUE. JTO COCMUMHEHUE SKCTPArHPYIOT B IEIOYHON Cpelie U Mpo-
MBIBAIOT CJIA0BIM PACTBOPOM CEPHOW KHCJIOTHI, YeM YCTPAHSCTCS MEIIAIOIIee BIMSHUC
XJIOPUIOB, HUTPATOB, POJAHUIOB U OETIKOB.

[IpoBenenmro aHaam3a MEMarOT KaTHoHOAKTHBHBIE [1AB, a Tarke cynb(umbl, Boc-
CTaHaBIMBAOIINE METHIICHOBBIA Tomy0oil. VX BIusiHUE ycTpaHseTcsl T0OaBICHHEM K
mpobe mepeKrcH BOA0poIa.

OkxkpaiieHHast TPoOa KOJIOPHUMETPUPYETCsI BU3YaIbHO-KOJIOPUMETPHUYECKH JTHOO
(hOTOKOJIOPUMETPHUYECKHU.

JuamnaszoH omnpeaenseMbplx KOHIICHTpaIuii aHnoHOakTUBHEIX [IAB B Boje: mpu
BU3YyalIbHO-KOJIOPHUMETPUIECKOM orpenenieand — ot 0,5 mo 5 Mr/n; npu GpoTokoso-
pumeTpudeckoM omnpeneneand — ot 0,02 go 1 mr/m (620 aMm).

O6wem 1poObl — 10 MIT, TPOJOIKUTETHFHOCTh BBIITOMHEHNST aHalM3a — He 00-
nee 20 MUH., BKIIIOYAsi IPOAOJKUTEIIBHOCTh SKCTPAKLIUU.
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OBOPYOBAHUE U PEAKTUBDI

[Munerka-kanenpHuIa nonumepHas Ha 3 mi (1 wr) u va 1 M (4 wWT.), nUOeTka
rpagyupoBanHas Ha 10 M1 (B COCTaB HEKOTOPBIX M3/ICIUI HE BXOAMT), MPOOHUPKA CTEK-
JsiHHAs ¢ MeTKol «10 Mi» U npoOKoii, poOupKa rpayupoBaHHast Jisl IIPUTOTOBIIC-
HUs 3%-HOTO pacTBOpa MEPEKUCH BOJOPOaa, (iIakoH s XpaHeHus 3%-HOro pacTBO-
pa MepeKnucH BOAOpoa.

KonTtponbHas mkana o0pa3LoB OKpacKH JIs ONpeiesieHns] aHHOHOAKTHBHBIX [IAB
(0; 0,5; 1,0; 2,0; 5,0 mr/m).

[Ipu poTokomopuMeTpuUecKoM omnpezeraeHun: HoTokomopumeTp «IxotecT-2020%
WM aHAJIOTWYHOTO THIIA CO CTEKIISTHHOM KioBeTol 10 MMm.

PactBOp METHIIEHOBOIO roy00ro, pactBop nepekucu Bogopoaa 30% (rmepru-
poib), pactBop cepHoit kucioTsl 0,3%-Hbli, pacTBop OydepHslii GocdarHblii, XI0pO-
(hop™ (PKCTpareHT).

Pacnonooicenue 060py006aHuﬂ Uu peakmueoe cMm. 6 nacnopme Ha uzoenue.

NnoaroToBKA K PABOTE

[loaroroBka k paboTe COCTOMT B MPUTOTOBICHNH 3%-HOTO pacTBOpa MEPEKUCH
BOJIOPO/IA, KOTOPBINA MPUMEHSIETCS] CBEKEIPHUTOTOBICHHBIM.

[Mpurorosiienne 3%-HOro pacTBopa nepexkucu BOAOPOAA

B rpanyupoBanHyt0 IpoOMpKY JUIsi IPUTOTOBIICHHUS

3%-HOTO pacTBOpa MEPEKUCH BOIOPOIA TIOMECTUTE

1 mu1 nepexucu Bopopona 30%, UCIonb3ys MUIETKY-

KanenpHUITy Ha 1 M. O0beM pacTBopa B IpoOUpKe
noBeauTe 10 MeTKU «10 mur», 100aB-
Js1s1 AUCTUIUIMPOBAHHYI0 BoAy (9 mut).

! 10 mn %_v TOTOBBII PacTBOp MepesieiTe Bo
| =]
1 mMn = (naxon i xpanenus 3%-Horo
= —
E pacTBopa TMepeKncH BOAOPO/a.
PactBop mpumeHsiiite cBexenpu-
TOTOBJICHHBIM (B JICHb IPUTOTOB-
JICHUS).
OTBOP NPOB

st or6opa nipob npu omnpeneneany [IAB aHMOHOAKTHBHBIX HCIIONB3YIOTCS OY-
TBUTM U3 CTeKJIa. MaKCHMaIbHBI PEKOMEHyeMBIi CPOK XpaHEHHUs TPO0 Ui JaHHOTO
aHaJIM3a 3aBUCUT OT CIOCo0a KOHCepBalUuK MpoObl: 4 CYTOK NPH YCIOBUH MOAKUCIIE-
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Hus 10 pH MeHee 2 cepHOW KHCIOTOW M oxyaxaeHuu 110 2—5°C, nubo 7 CyTOK mpu
ycnoBuu no6asienust 2— 4 mi xsnopodopma Ha 1 11 n oxnaxkaennn go 2—-5°C.

Tloopobuee 06 ombope u nodecomoske npob cm. 8 pazoeie 5.

BbINOJIHEHUE ONPEOENEHUA
1.

OnoJocHUTE CTEKIISTHHYIO TPOOUPKY HECKOJIBKO pa3 aHaJIu-
3UpyeMOi BOAOH.
Hanetite B npoOupky mpo0y Bobl 10 MeTKU «10 M.

E‘ 10 mn
— NMpumevaHwue.
3 [Ons TouHbIX aHanu3oB oGbem NpoGbl OTMEPLTE C NMOMOLLbIO rpa-
DYVMPOBAHHOMN MUMETKN.
/ / / Ho6aBbTe B IPOOMPKY MOCIIEA0BATEIBHO
1 Mn p-pa pasnbiMu nunetkamu 1,0 ma 3%-Horo
nepeKucu
Bofopopa 6 pacTBOpa mepekucu sogopona, 1,0 mi
T mn 55@99 1 Mn MeTU-
HOTO prpa el ¢docdarHoro OydepHoro pacrteopa, 1,0 M
ronyGoro pacTBOpa MeTuieHoBoro roiyb6oro. Ilocie

J00aBICHUS KAXKIOTO peaKTHBa MPOOHPKY
3aKpOWTE MPOOKOHN M BCTPSXHUTE JIJIS
NepeMeIInBaHus PacTBOpa.

MpumeyaHwue.
[obaensante pacTBopbl pasHbiMU nuneTkamu!

3 mn xsiopochopma 3

JHobasbre numeTkoi 3,0 M1 xJopodopma, mocie uero
MIPOOUPKY 3aKpOWTE TPOOKOI U TIepeMeIIaifTe COIePKIMOE

' OCTOPOXKHBIM BCTPSIXUBAHUEM B T€UCHHE | MUH., IPHICPIKHU-
Basi NPOOKY MaJbLEM.

1 MuHyTa

1 Mn p-pa 4.
Cep”o"' xmenetet - Nooassre 1,0 M 0,3%-HOro pacTBOpa CEpHOM KHMCIIOTEI,

OCTOPOKHBIM BCTPSIXMBAHHEM IEpEMEIIaiiTe B TEUEHHUE
. _ 1 muH.
e [IpoOupky ocTaBbTe Ha 3—5 MHH. AJIs paszene-

HUA CJIIOEB KHJIKOCTH

1 MuHyTa 3-5 MUH.
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6.21. CBuHel,

5.

[IpoBenuTe BU3yalIbHOE KOJOPUMETPUPOBAHKE MTPOOHI,
CpaBHHBAs OKPACKy HUKHETO (XJIOPOPOPMHOI0) CIIOs C
OKPACKOW ONFKaHIIero Mo OKpacKe IMoJisi KOHTPOJILHOM
mKajbl. [ 3Toro npoOupKy ¢ mpoOoii momMecTuTe Ha Oesoe
TOJIe KOHTPOJBHOM IIIKaJTbl M, OCBEIIast MPOOUPKY paccesiH-
HBIM OCITbIM CBETOM JIOCTATOYHON MHTEHCUBHOCTH, OTIPEJic-
JIMTE TPY B3MJIsize cOOKy Ombkaiiiee 1o OKpacke mose
KOHTPOJILHOW HIKaJIbl U COOTBETCTBYIOIEE €My 3HAUYCHHUE
koHteHTpaiwu [1AB B Mr/m.

6.

[Ipu oTokomOpUMETpHUECKOM OTpEAETICHUH XI0POPOpPM-
HBIH CIIOH TIOMECTHTE B CTEKISAHHYIO KioBeTy (10 MM) 1
OIIpEICINTE 3HAYCHHUE €€ ONTHYECKON TUIOTHOCTH Ha (oTo-
konmopuMeTpe «IKoTecT-2020» WU aHAJOTHYHOTO THIA TIPU
JUTMHE BOJHBI 620 HM OTHOCHUTEIHFHO XOJOCTOM MPOOHL.
Hanee, ¢ UCHonb30BaHUEM T'PATyMPOBOYHON XapaKTEPUCTHKH,
3a0JIaroBpeMeHHO MOCTpoeHHOoM cormacHo MBU-08-152-11,
paccunTaiite MacCOBYIO KOHIICHTPAIIHIO aHUMOHOAKTUBHBIX [IAB B Mr/1.
[Ipu ucnonb3oBanuK (HOTOKOJIOPHMETPA € 3APOrPAMMHPOBAHHBIMH 3HAYCHUSIMU
NapaMeTpoB I'PaJyHpPOBOYHON XapaKTEPUCTHKH 3HAYE€HHUs] MAaCCOBOW KOHLEHTpalUn
aHMOHOAKTUBHBIX [IAB aBTOMaTHUYECKH BBIBOAATCS Ha ero auciuiei. [Ipu padore Ha
(hoToKOIOpUMETpE PYKOBOJACTBYHTECh HHCTPYKIHEH, MPHIaraeMoi K mpuoopy.

KOHTPOIlIb TOYHOCTU AHAJIU3A

KOHTpOJII) TOYHOCTH MOXKET OBITH BBITOIHEH IMIyTEM aHaJin3a CIICHHUAJIbHO IIPUIro-
TOBJICHHOTO PacTBOpa COJM HATpUs Jojenwicyiabdara (HaTpus JiaypuicyibdaTa) Win
I'CO npym KOHHIEHTpAIMAX, PAaBHBIX 3HAYCHUSIM, IPUBEACHHBIM TSI 00pa31oB Ha KOH-
TPOJILHOW HIKAJIE.

6.21. CBuHeL

CBI/IHCI_I OTHOCHUTCH K TsDKCIIBIM MCTAJJIaM U ABJIACTCA TUITMYHBIM TOKCUKAHTOM, T.C.
BEIICCTBOM, BPEAHBIM I KUBBIX OpPraHM3MOB IIPpU J'IIO6I>IX, JaXKE MaJlblX, KOHIICHTpPa-
mysax. CoeqMHEHUS CBUHIIA — SAAbI, Z[eﬁCTByIOH.IPIe Ha BCC )XMBOC, BBI3BIBAIOIIHNE N3MCHEC-
HMH, 0COOEHHO B HepBHOﬁ CHUCTCMEC, KPOBU U COCyHax. O6J'Ia,[[aIOT 3M6pI/IOTOKCI/I‘leCKI/IM
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6. MOKA3ATENU U NPOLIEAYPbI AHATIU3A

Y TEpPaTOTeHHBIM JCHCTBHEM, MPUBOIAT K SHIIE(ATONaTHN M MOPAKSHUSAM TIEYeHH, YT-
HETalT IMMYHUTET, TTOJIABIISFOT MHOTHE (DepMEHTaTHBHBIE ITporiecchl. JeTn Ooee Boc-
MPUUMYMBBI K BO3JIEMCTBHIO COEIMHEHHUI CBUHIIA, YeM B3pocible. OpraHndeckue coeau-
HCHUsS CBUHIIA (TeTpaMCTI/I.HCBI/IHe]_[, TeTpaE)TI/IJ]CBI/IHCH) — JICTYYHC KUAKOCTHU, SABJIAOTCA
CUJIbHBIMH HCPBHBIMH SAdaMH, aKTUBHO I/IHFI/IGI/II)YIOT OGMGHHBIC IMPOLECCHhI. )IJ'I}I BCEX
COCMMHEHWH CBHHIIA XapaKTepHO KyMYJIATHBHOE NecTBhe (Omoakkymyssims). T1IK
CBHHIIA B Bozie BomoeMoB cocTaBisier 0,03 Mr/i, ITMMUTHPYIOIINNA TTOKa3aTelb BPEIHO-
CTH — CAHUTAPHO-TOKCHKOJIOTHUECKHH.

METOA ONPEAENEHUA

Merton onpeseneHusi CBUHIIA — BHU3YaJIbHO-KOJIOPUMETPHUUECKHH ¥ TIPUMEHIM
MIPHU aHAJN3€ TPUPOAHON M OYHIIEHHON CTOYHOH BOAbl. OmpenerieHue OCHOBAaHO Ha
UCTIONIb30BaHUH PEAKTHUBHOW OyMaru ¢ Cyab(pHUIOM LUHKA U KOHLIEHTPUPYIOLIETO yCT-
porictBa [13]. MeTonuka aHanM3a BKIIOYACT MPOIyCKaHWE 00pabOTaHHOHN IIETOYBbIO
aHAJIM3UPYEMOH TIPOOBI Yepe3 COJEPIKAIILYIO CYIb(GHI IMHKA PEaKTUBHYIO Oymary, mo-
MEIIEHHYI0 B KOHIIEHTpHpYIOILIee ycTpoicTBo. [Ipu 3ToM Ha Gymare mpoucxoauT o0-
paszoBaHMe Cynb(pHIa CBUHIA B BHAEC TEMHO-KOPUYHEBOro IATHA. OnpeneneHue mpo-
BOJMTCS B IIEJIOYHON CpeZie 110 PeaKluu:

Pb* +40H™ =PbO,” +2H,0

PbO,” +ZnS =PbS | +Zn0O,”
Temmno-xopuunessiii

KoHneHnTpanuo HOHOB CBUHLIA B IIPOOE OIPEAEIAIOT IIyTEM CPAaBHEHUsI OKPACcKU
PEaKTUBHOM OyMaru ¢ KOHTPOJIHOH IIKaJIo0i 00pa3loB OKPacKu.

MeTox JOCTaTOYHO CENEKTHUBEH IPHU €ro MCIOJIb30BAHMH JUIS aHAJIM3a CTOYHBIX
BOJI. Mearoiiiee BIUSIHAE HEPACTBOPUMBIX THAPOKCHIOB MeNH, cepedpa, PTYTH, BUC-
MyTa yCTPaHsIeTCs C TIOMOIIBIO (PMIIBTPOBAIILHOM OyMar.

Jluana3oH omnpeaesnsieMbIX KOHIIGHTPAIMi HOHOB CBUHIIA B BOJIE COCTABISIET OT
0,1 mo 5 mr/m. O6vem npoOsr — 20 MJI, MPOAOIDKUTETHFHOCTH aHalln3a — He Oolee
25 MUH.

OBOPYOOBAHUE U PEAKTUBDI

3akuM U CYIIIKH PEaKTHBHON Oymard (3 IIT.), HOKHUIIGI, TTHHIIET, IITPHII-I0-
3arop Ha 20 M.

[Munerka monumepHas Ha 1 mui, crakanel Ha 100 M ¢ MapkupoBKOil «Ne 1» u
«Ne 2» (ans NpUTrOTOBICHHS MPOMUTOYHBIX PACTBOPOB), CTAKaH ¢ METKOH «20 Mi»,
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6.21. CBuHel,

CTEeKIITHHAS Tajodka (2 MIT.), HAKOHEYHHK ISl KOHIIEHTPHUPYIOIIero ycrpoicTea Ne 1
(manenpkwii) U Ne 2 (OombImoif) (o 5 1mT.).

OcHoBa [yIs1 MPUTOTOBJICHUSI PeaKTUBHOM Oymaru (monocku 1,5 X 4,5 cMm), maker
JUISl XpaHeHHs] PeakTHBHOW Oymaru, GuiabTpoBaibHasi OyMara (MoJocKu 2 X 6 cMm).

PactBop ruapokcuna vatpus (1 Mounw/in), cynbhar nuHka (B Karncynax mo 1,15 r),
cynbdua Harpus (B Karncymax 1mo 0,96 T).

KonTposbHas mkana 00pa3LoB OKPacKu Il BU3yalbHOTO KOJIOPHUMETPUPOBAHUS
«Csuueny (0; 0,1; 0,5; 1,0; 5,0 mr/im).

Pacnonoscenue 0bopyoosanus u peakmueog cm. 8 nacnopme Ha usoenue.

NOAroTOBKA K PABOTE

[TonroroBka k paboTe COCTOMT B MPHUTOTOBICHUH PEAKTHBHOW OyMmaru ¢ ZnS,
BKJTIOYAIOIIEH ONepalyy MpUTroTOBIEHHs NMPOMUTOUHBIX pacTBOpoB Ne 1 u Ne 2, mpo-
MUTKY OCHOBBI M CYHIKY. [I[pUroToBiieHne peakTuBHON Oymaru mpoBOIMTCS 3a0JaroB-
PEMEHHO B KOJHMYECTBE, KOTOPOE MOXKET OBITh M3PACXOJ0BAHO B TE€UeHHE | Mecsua.
[Ipu mpuUroToBIEHUH PacTBOPOB MCIIOJIb3YETCsl AUCTUIMPOBAHHAs BoAa (B COCTaB M3-
TS He BXOJWT).

IIpurorosijienne MponuTOYHOro pacreopa Ne 1
Hagecky cynbdara nuaka (1,15 T) 13 Karcymsl MOTHOCTHIO
nepenecute B ctakan Ne 1, no6assre 100 M1 TUCTHIUTUPO-
BAHHOMW BOJIbI U TIEPEMEIIANTE CTEKISHHOMN MaJIOUKOH J10
pactBOpeHus. PacTBop ciiemyer UCIoIb30BaTh B ACHb
MIPUTOTOBJICHHUSL.

IIpuroros/jieHre NPONUTOYHOI0 pacTBopa Ne 2

Hagecky cynbduaa narpus (0,96 r) u3 Karcynasl HOJTHOCTBIO
niepeHecute B crakad Ne 2, no6aBeTe 100 M1 TUCTHILUTUPO-
BAHHOMW BOJIbI U NIEPEMEIIANTE CTEKISHHOMN MAJIOUKOM J10
pactBopeHust. PacTBop cremyer ucrnons30BaTh B IEHD
[IPUTOTOBJICHHUS.

crakaH Ne2
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6. MOKA3ATENU U NPOLIEAYPbI AHATIU3A

IIponuTKa U CyIIKAa OCHOBBI

Pactop Ne 1

A.

[Torpy3ute ¢ MOMOIIbIO TMHIIETA TTOJIOCKH OCHOBBI
(1,5 x 4,5 cm) B mpornuTounblii pactBop Ne 1

IUTsL CMAuMBaHHSL.

i - MponuTessi
pacTaop N1 pacroop el

B.

Mpum™meuyaHwue. [ponutbiBaTb criegyeT CTOMBLKO MOMOCOK,
CKOINbKO NpepanonaraeTe NpoBeCcTV aHanu3oB B Te4eHne Mecsua, uc-
X04s M3 TOro, YTo Ha aHanm3 1 npobbl pacxofyeTcsl y4acToK peak-
TUBHOW Bymaru pasmepom 1,5 x 1,5 cm.

b.

M3Bnekure monocku u3 pacteopa Ne 1 u pacnonoxure
UX JUIS CYIIKH, HAIpUMep, KaK MoKa3aHO Ha PUCYHKE
(Ha 1Ba crakaHa ¢ MPONUTOYHBIMU PACTBOPAMH
MOJIOKUTE CTEKIISTHHYIO MAaJOUKy M C IIOMOLIBIO
32)KMMOB 3aKPENHTE MOJIOCKHM). Boliepxure mojaocku
Ha BO3/yXe J0 MOJHOro Bhichixanus (15-20 mMuH.).

ITorpysute nponuranubie pacTBOPOM Ne 1 ¥ BBICYLIEHHBIE [TOJIOCKHA OCHOBBI
C TIOMOILBIO NIMHIETA OOYEPEHO B IPOIUTOYHBIA pacTBOp Ne 2 10 mosHoro
cMmaunBaHusl. [lanee u3BiekuTe Mojaocku U3 pactsopa Ne 2 1 BEICYIINTE UX Kak

OIMMCAaHO B ITYHKTC b.

ToToByI0 peakTHBHYIO OymMary XpaHuTe B FepMETHYHOM IaKeTe U3 TeMHOW Oyma-
U (BXOIUT B COCTAB M3IENHA) B MPOXJIagHOM MecTe. CpOK TOTHOCTH pEeaKTUBHOM Oy-

maru — 1 Mmec.

OTBOP NPOB

st orOopa mpoO mpu orpesieTICHUH CBUHIIA HCIIONB3YIOTCS Oy THUIH M3 MTOJIMMEp-
HOTO Marepuaia win crexna. [IpoOsr koHCepBHUpyHTe Monkuciennem 1o pH menee 2
(mobGaBieHueM 2 M1 a30THOM KUCIOTHI HA 1 J1 TpoObI). MakcHMallbHBIA pEeKOMEH Tye-
MBIH CPOK XpaHEHHsI KOHCEPBUPOBAaHHBIX MPpo0 — 1 Mec.

Tloopobuee 06 ombope u nodecomoske npob cm. 8 pazoene .
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BbIMONHEHWE ONPEOENEHUA
1.

OnosoCHUTE CTakaH HECKOJBKO pa3 aHAIU3UPYEMOU BOAOH.
Haneiite B crakan mpoOy BoOzbI 10 METKH «20 MiD».

2.

JloGaBbTe MUMETKOW MOIMMEPHON | MIT pacTBOpa T'MAPOKCH-
Jla HaTpHsl ¥ NepeMelaiiTe CTeKISTHHOM MaloduKoi.

e = 3
.

OtpesxbTe OT MOJOCKH PEaKTUBHON Oymaru pabounii
y4dacTok pazmepom 1,5 x 1,5 cm.

OTpexXbTe OT MOJIOCKH (DHIIBTPOBAILHON Oymaru pabodnii
YYacTOK pazMepoM 2 X 2 CM.

5.
Colepurte KOHIICHTPUPYIOIEE YCTPOUCTBO, UCIIONB3YSI
HakoHeIHUKH (Ne 1, MenbImmii 1 Ne 2, GomnpImmif), pabounit
Y9acTOK (HIBTPOBAIBHON OyMaru M pado4nii y4acToOK
pEaKTUBHOM Oymaru.
2 Jist aToro mexay HakoHeuHUKaMH Ne 1 1 Ne 2
I:l MIOMECTUTE: CO CTOPOHBI HAaKOHEUHHKA Ne 2 —
Y4acTOK (PUIBTPOBAIbHOM OyMaru a Co CTOPOHBI
HakoHEeUHHKA Ne 1 — ydJacToK peakTHBHON OyMarm.

peakTuBHas bymara ¢ ZnS

cdomunsTpoBanbHasa 6ymara

6ymara c ZnS  dwunbTp

\

—_— T
H
il
-

N

HanpaBneHnue nponyckaHus
npoobI
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6. MOKA3ATENU U NPOLIEAYPbI AHATIU3A

Habepure 20 M1 OATOTOBIEHHON MTPOOBI U3 CTaKaHA
B ILIIPHILL.

7.

[MoacoeauuuTe cOOpaHHOE KOHICHTPUPYIOIIEE YCTPOUCTBO
OOJIBIIIMM HAKOHEYHUKOM K 3aIllOJJTHEHHOMY IITTPUILY

Y TIPOMYCTHUTE BCIO MPOOY depe3 YCTPOHCTBO CO CKOPOCTHIO
2-3 karum/c.

8.

Pa3bepute KOHIEHTPUPYIOLIEE YCTPOHCTBO, U3BICKUTE
y4acTOK PEakTUBHOM Oymaru m ocTaBbTe €ro Ha 1 MUH.
JUISl 3aBEPIICHUS] PEaKIHH.

[Ipu Hamuuum B mpoOe CBUHIA HA PEaKTUBHOW Oymare
BO3HMKAET XapaKTepHOE MATHO.

[IpoBenute BU3yanbHOE KOJIOpUMETpUpOBaHue. s 3Toro
CPaBHUTE OKPACKY ISITHA HA PEaKTUBHOM OymMare ¢ KOHT-

? pobHO# miKaoi. OrnpenenuTe OrKaiiee Mo OKpacke

T10JIe KOHTPOJIFHOM IIKAJIBI I COOTBETCTBYIOIIEE €My 3Haue-
HHUE KOHIICHTPAIlM MOHOB CBHMHIIA B TIPOOE BOJEI.

KOHTPOIlIb TOYHOCTU AHAJIU3A

KoHTpoJib TOYHOCTH U ONPENENIEHMH CBUHIIA MOXKET OBbITh BBIIOJIHEH IIyTeM
2
aHaM3a CTaHIapPTHOrO pacTBopa anerara ceuana win I'CO (mo Pb*") npu koHienTpa-
LUSIX, PABHBIX 3HAYCHUSIM, IPUBEICHHBIM 11 00pa3L0B Ha KOHTPOJIBHOHN IIKAJIE.
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6.22. CepoBogopoa u cynbchuabl

6.22. CepoBopopoa u cynbduabl

CepoBonopos pruaaeT BOjE XapaKTepHBI HENPUSTHBIN 3aMax TYXJIbIX SIHILL Jaxe
B KpaliHe MaibIx KoHIeHTpanusix. Camu cynmbQuIbI 3amaxa BoJe HE TPHUIAIOT, HO CO
BpeMeHeM, NpU U3MEHEHHH pH M Mpu MOBBIMICHUN TEMIIEPaTyphl, IPEBPAIAIOTCS B
CEepOBOIOPOIL, U Y BOAbI HOsBIIsIeTCs 3anax. [IpeBparenue cepoBonoposa B Cyinb(uabl
MIPOTEKAeT Yepe3 00pa3oBaHUe THAPOCYIH(UIOB 10 yPaBHEHUSM:

HS - HS +H'
HS o S*+H

B nipupoiHbIX YCIOBUSIX YKa3aHHbBIE COSIMHEHUSI MOTYT TOSIBISITBCS B OOJIOTHBIX
BOZIAX B pe3y/bTare MPOLECCOB THUEHNS OTMEPLIEH pacTUTEIbHOCTH MO0 B MUHEPAIb-
HBIX BOJAX, IMOCTYMHAIOIINX C TPYHTOBBIMH BOAAMH, KOHTAKTHPOBABILMMH C CEPOCOACP-
JKaIMMH TOPOAAMH MTOBEPXHOCTHOTO M TIIyOMHHOTO 3aJieTaHusl, a TAKXKe C apTe3uaH-
CKUMHU BOj[aMU (TIOI0OOHBIE BOJIBI YACTO MPUOOPETaroT craryc JieueOHbIX). CojepikaHue
CEpoOBOJIOPO/Ia B apTE3MAHCKUX BOJAAX MU3MEHSIETCS] B 3aBUCHMOCTH OT CE30HA U CpPOKa
9KCIUTyaTalMy CKBaXUHBL. CepoBOOPO/I, BCTPEUAOLINICSA B TIOA3EMHBIX BOaX, 00pa-
3yeTcs B pe3yibrare pazioKeHHs Cyib(HUIOB (IIMPUT, CEPHBIN KOIMYEAaH) KUCIBIMUA BO-
JAMH ¥ BOCCTAHOBJICHUS CYJIb(ATOB CyibdarpesyIUpyIOLMMI OAKTEPUSIMH.

B 3HauMTENBHBIX KOMTUUECTBAX CEPOBOJOPOI M CYIBGHIBI MOTYT MONAAATh B IPH-
pOIHBIE BOAOEMBI CO CTOYHBIMH BOAAMHU MPOMBIIUICHHBIX MPEINPUSTHIA OyMasKHON
MPOMBIIIJICHHOCTH | T.I1.

CepoBOZIOPO SJOBHT ISl )KUBBIX OPTaHW3MOB, OOMTAIOIIUX B Bojie. B mpu-
CYTCTBUH Ja’K€ MaJbIX KOHLEHTPALUI CEpOBONOPOAA B BOJIE NMPOTEKAET OCOOBIA BUI
KOPPO3UH, MIPUBOJSILIEH K OBICTPOMY Pa3pyLICHHIO METALIOKOHCTPYKIMH. Cynbhuast
OKa3bIBAIOT Ha YEJIOBEKA TOKCHMYECKOE BO3/ICHCTBHE M BBI3BIBAIOT Pa3Ipa)kKEHHE KOXKH.

[TockonbKy CepoBOIOPOA MPU PACTBOPEHUH B BOJIE HAXOJHUTCS B PABHOBECHH C
runpocynbGuaaMu u cynb(uaaMu, aHaJIUTHYECKOE ONpeACTICHUE 3TUX COCIUHCHUI
MIPOBOST TPYIIIOBEIMA METOIAMH. DTHM K€ MOYKHO OOBSACHUTH OCOOEHHOCTH B HOP-
mupoBanuu [IJIK i naHHBIX COEOUHEHUN.

K nist muTheBOl 1 OYTHIMPOBAHHOW BOJIBI COCTABIISIET:

— st cepoBopopona — 0,003 Mr/n, TMMHUTHPYIOLIMH MOKa3aTeIb BPEOHOCTH —

OpraHoJIeNTHYECKUH (I10 3amaxy);
— JUISl TUAPOCYIBLGHUIOB — 3 MI/JI, TUMHTHPYIOIIMI MMOKa3aTelb BPETHOCTH —
CaHUTAPHO-TOKCUKOJIOIMUECKUH.

[TAK amst Boabsl BOZOEMOB XO3SICTBEHHO-ITUTHEBOTO U KYJIBTYpPHO-OBITOBOTO Ha-
3HA4YEHHs Ui cepoBoopona u cyabpuaos (mo H,S) cocrasnsger 0,05 mr/n, muntupy-
IOIIMH TIOKa3aTeNlb BPEJHOCTH — OPraHOoJIeNTHYECKHH (10 3amaxy).
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METOO ONPEOENEHUA

Merton onpeneneHus CepoBOAOPOAA U €ro coiiel (ruapocyabuaoB, cyabpuaoB)
SBJISICTCSI METOIOM OOpaTHOTO TUTPOBAHMSA M MpEJHA3HAYCH ISl aHAN3a OUMIIECHHBIX
CTOYHBIX BOJ J1000H MuHepanu3aruu. OnpeaeneHue 0CHOBAHO HA OCAKACHUHU CYIlb-
(i)I/I]lOB HNOHOM KaJIMUs U3 KUCJIBIX PaCTBOPOB:

Cd* +H,S=CdS! +2H"
Cd**+HS =CdSt +H"
Cd* +S*=CdS!

O0pa3oBaBIIMICS HEPACTBOPUMBIH CYILGUI KaMHUsI JIajiee PacTBOPSETCS B TUT-
POBaHHOM pacTBOpe Hoza, M30BITOK KOTOPOTO OTTUTPOBBIBACTCS PACTBOPOM THOCYIIb-
¢ara HaTpUsL:

2- - 2
LL+258,0,” =21 +5,0,7;

476 2
[, + kpaxman — CHHHMH KpacuTelb.

Jlmanason onpeneseMbIX KOHUEHTpaLuii ceposonopoaa u cynbpuaos (mo H,S)
cocrasisier ot 5 10 200 mr/.

O0BeM MpoOBI, HEOOXOMUMON ISl aHAIM3a, cocTaBisieT 50 MII, TIPOIOIKHUTENb-
HOCTH aHaJIn3a — He Ooiee 40 MuUH.

OBOPYOOBAHUE U PEAKTUBDI

Boponka monmmmeprast, komda xoHmdeckas Ha 100 mir ¢ MeTkoit «50 mmy», mamod-
Ka CTEKJISTHHAs, IUIETKa TPagyupoBaHHas Al TUTpoBaHMs Ha 10 Mi co mmpuuem-
JI03aTOPOM M COEIMHHUTEJILHON TPyOKOH, MUMeTKa-KaneIbHUuIa MoJuMepHas Ha 1 M
u 3 wut (1o 3 mit.), CKIIsIHKa Jyis otOopa npod Ha 250 mut, crakan Ha 100 i, WIMHAP
MEpHBINA Ha 25 ML

Mepnsbie Kot0s1 BMecTUMOCTBI0O 500 M1 u1 1000 M1 (B coOcTaB M3AEITHS HE BXOIAT).

Mox (craumapr-tutp 0,1 MOJIB/T SKBHBAJEHTA), KPaXMaJ PACTBOPUMEIH B Kall-
cynax no 0,25 r, HaTpuii CepHOBATUCTOKHUCIBINA (THOCYAb(AT) 5S-BOAH. (CTAaHIAPT-TUTP
0,1 monb/n sKBHUBasIeHTa), pacTBOp Hoxa (0,1 MONB/1 3KBUBAJICHTA), PACTBOP KaJMUs
anerara (10%), pactBop HaTpus THOCyiIb(dara (0,1 MOIb/I 3KBUBAJICHTA), PACTBOP
Kpaxmajia, pacTBOp CONIIHOM KucioThl (1:1).

OuiIbTphl OyMaXKHbIE «CHUHSIS JICHTA.

Pacnonoscenue 0b6opyoosanus u peakmugog cm. 8 nacnopme Ha usoenue.
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NOoAroToBKA K PABOTE

[loaroroBka k paboTe COCTOMT B MPUTOTOBJICHHH PAacCTBOPOB, UMEIOIIMX OrPaHu-
YeHHBIE CPOKH TOAHOCTH. [Ipy MpUroTOBICHUH PACTBOPOB UCIIOIB3YIOTCS MEPHBIE KOJI-
061 Ha 500 mut u 1000 M1, a Takke AUCTHILTMPOBAHHAS BOAa W BojsHas OaHs (B co-
CTaB M3MEJHS HE BXOSIT).

IIpuroroBsienue pacrBopa Tuocyiabdara Harpus (0,1 Moab/J1 IKBUBAJIEHTA)

Ny

1000 mn

Conepkumoe aMITyJbl CTaHAAPT-TUTPA THOCYNIb(daTa HATPHsI
KOJIMYECTBEHHO MEPEHECUTE B MEPHYIO KOJIOY BMECTHMO-
cthio 1000 mut, mobassre 300—400 M JUCTHILIMPOBAHHON
BOJIBI, PACTBOPHUTE COJIEPKIMOE aMITyIIbl B BOJIE, TOBEIUTE
00beM TUCTHLTUPOBAHHOW BOJOHN IO METKH U TIepeMeIrai-
Te. PacTBOp momectute B 0CBOOOAMBILUICS (DIAKOH M3-TIOA
COOTBETCTBYIOIIETO pacTBOpPa, OTMETHUB AATy MPUTOTOBIECHUS
Ha 3TuKeTKe. CpOK TOJJHOCTH pacTBopa — 3 Mec.

IIpurorosijienne pacrsopa iioga (0,1 MoJIb/J1 IKBUBAJIEHTA)

[/

500 mn

CoznepxuMoe aMITysIbl CTaHAAPT-TUTPa HOAa KOTMYECTBEHHO
MepeHecuTe B MEPHYIO KOJIOy BMecTUMOCTBIO 500 M,
no6asere 200-300 MII TUCTHIUTMPOBAHHOH BOBI, paCTBOPH-
T€ COAEeP)KMMOE aMITyJIbl B BOJIC M JOBEIUTE 00BEM JAUCTHII-
JIMPOBAHHOM BOJOW /10 METKU. PacTBOp momMecTure B 0OCBO-
OonuBIHlCcS (PIAKOH W3-TIOJI COOTBETCTBYIOIIETO PacTBOpA,
OTMETHB JIaTy TIPUTOTOBJICHUS Ha 3THKEeTKe CPOK TOJHOCTH
pactBOopa — 3 Mec.

IIpuroroBjieHne pacTBoOpa KpaxmaJa

50 mn

i

7-8mn 1.

' B xonnueckyto konOy nomectute 50 MII JUCTHIUTUPO-

BaHHOH BOJIbL. 13 k0J10BI Miepeneiite 7—8 M1 BOJbI B
pOOUPKY.
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6. MOKA3ATENU U NPOLIEAYPbI AHATIU3A

2.

B npoOupKy MOJHOCTBIO MEPEHECUTE CONEPKUMOE KarlCyJIbl

O v
I I‘ ¢ kpaxMayioM. [IpoOupky 3akpoiite MpoOKO, COEPIKUMOE

B30ONTalTE 1151 00pa30BaHMs CYCIICH3MU Kpaxmalia.

3.
Kunenme g Konnueckyto koi0y ¢ ocTaBmmMMCs 00beMOM
BOJIbI ITOCTABETE HA IJIUTKY C 3aKPBITON CIIUpa-
JIBIO U IOBEIUTE BOAY A0 KUTEeHH. B kumsiryto
=== —— = BOJIY TTOJIHOCTBIO TIEPEHECUTE CYCIICH3HIO U3

T gl & El npobupku. CMeCh JOBEIUTE JI0 KUIIEHHS.

PacTtBop Kkpaxmaisia oXJajuTe U XpaHUTe BO (IaKOHE M3-TIOJ] TOTO e PacTBopa,
OTMETHB JIaTy €T0 MIPUTOTOBJICHUS Ha dTUKETKE. PacTBOp yCTONHYMB B TeueHUE 4—5 THEH.
PactBop kpaxmana mocie ero OXJIaXJICHUS MOXXHO CTAaOWIN3UPOBATH JOOABICHHEM
2-3 xanens xsopodopma. Cpok TOJHOCTH CTAOMITM3UPOBAHHOTO PACTBOPA Kpaxmalia —
1 Mec. npu XpaHEeHUH TPU KOMHATHOH TeMrieparype u 4 Mec. — MpHU XpaHEHUH B XO-
nopmisHEKE (2-5°C).

Pexomentyercss mpUroTOBIEHHE CBEXKETO pacTBOpa Kpaxmalsia HaKaHyHE BBITIOJ-
HEHUSI OTPEJIETICHUM.

OTBOP MNPOB

[IpoOy BobI AJIst ONpeiesieHns] CEpOBOIOPO/a U CYIb(GHUI0B OTOUpATE B CKIISTH-
Ky BMeCTUMOCThIO 250 M1 u3 coctaBa m3nenus. Jlomyckaercs st orbopa mpod wc-
[0JIb30BaTh OYTHLIM M3 MOJMMEPHOIO Marepuaja WM CTEKJIa MHOM BMECTHMOCTH,
HO He Oozee 250 miu. EMKoOCTH ¢ TpoOaMu 3aroHSAIOT MOTHOCTHIO (/IO Kpaes), 4To-
OBl B cocylle Ha CTEHKaX HE OCTAJIOCh Iy3bIPHKOB Bo3ayxa. OmnpeneseHue cieayer
MPOBOJUTH Kak MOXHO ckopee. [Ipu HeoOXoquMOCTH XpaHEeHHUsI MPoObI ee KoHcep-
BUPYIOT nobaBieHueM 1 mi 50%-HOro pacTBOpa THAPOKCHAA HATpHA K Mpode 00b-
emoM 250 mi. MakcuMabHBIH peKOMEHIYEMBIH CPOK XpaHEHHUs] KOHCEPBUPOBAHHBIX
mpobd — He Oomee 24 4.

Tloopobuee 06 ombope u nodzomoske npob cm. 8 pazoene 3.
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6.22. CepoBogopoa u cynbchuabl

BbIMONHEHWE ONPEOENEHUA

l 50 mn

£

p-p kKagmusi
auertarta

1.

OmnonocHUTe KOJIOY KOHMYECKYIO HECKOIBKO Pa3 aHaIN3H-
pyemoii Bomoit. Hanelite B K010y ¢ MCTIOIB30BaHIEM MEPHOTO
mrHApa S0 MIT aHATU3UPYEeMO# BOABI (10 METKH «50 MiD»).

2.

[IpoBenute ocaxmenue. [yt 3Toro m00aBbTE MUATICTKON
roMepHo# 2,0 MJT pacTBOpa KaaMusl arerara.

MpunmeuvyaHwune.

Mpn koHueHTpaumsx ceposogopoga 10 mr/n n Gonee obpasyetcs
0CafokK ApKo-opaHXeBoro ugeTa. Npy KOHLEHTpaLUsiX CepoBOAOPO-
Aa meHee 10 mr/n pacTBOp OKpalUMBAETCS B XENTbl LBET, 0CagoK
He HabnopaeTcs.

CoOepute ycTaHOBKY 1si (DUIIBTPOBAHMS, I STOrO TIOMe-
cTuTe OyMaXXHBIH (UIBTP B BOPOHKY, & BOPOHKY C (DHIIBT-
pOM — B CTaKaH.

4.

OtdunprpyiiTe ocanok uepes OyMaXKHbIH QUIBTP, OCITE
4ero ocajiok Ha GuibTpe npomoiTe 50 Mt ropsiueit
(~ 60—70°C) mUCTHIITMPOBAHHON BOIBI.

[Momecture GUIBTP ¢ OCAIKOM B KOJIOY, B KOTOPOW MPOBO/IH-
T OCAXKICHHE.
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6. MOKA3ATENU U NPOLIEAYPbI AHATIU3A

ey

p-p nopa

7.

Jlob6aBbTe B K00y C UCIOIB30BAHWEM MEPHOTO LIMIIMHIPA
25 M1 pacTBOpa Hoja 1 MUIeTKoi nonumepHo — 1,0 mi
pacTBopa COJSTHOM KUCIOTHI.

WzmenbunTe QUIBTP CTEKIISTHHOW MAJIOYKOM, XOpOLIO MepeMelIaiiTe 10 MOTHOTO
pacTBOpeHus ocajka ¢ (GpuibTpa.

%f:?inbd)am
HaTpus

e
a

HNcxogHbIA
06BEM /Vo!

KoHeYyHbIli
0GLeEM /Vi/
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8.

[IpoBenuTe TUTPOBAHUE COMEPKUMOTO KOJIOBI PACTBOPOM
THOCYJIb(aTa HATPHUs C UCIIOJIH30BAHUEM TP IyHPOBAHHON
MUTIETKH, COSAMHEHHOM CO MITPUIIEM-103aTOpoM. TUTpoBa-
HHUE TIPOBOANTE JI0 TOSIBIICHHUS CIIA00-KEeNTONH OKPAaCKH
pacTBopa.

9.

JobaBbre numneTkoi momuMepHoi 0,5 M pacTBopa Kpaxma-
na (pacTBOp B KOJIOE CHHEET) M TIPOIOJDKANTE TUTPOBAHIE
IO KaIlIsIM TPU TIEPEMEITUBAHUH JIO TTOJTHOTO 00eCIBEUHBa-
HUS pacTBOpa.

MpumeuyaHwue. o 3aBepweHnn TUTPOBaHMS NPoby HeobXxo-
aumo BblaepxaTb ewe 0,5 MvH. Ana nNonHOro 3aBepLUeHUs peak-
unn. B cnyyae BoccTaHOBIEHMS OKpackn Heobxoanmo fo6aBUTb
Mo Kanmnsim eLe HeKOTOpOoe KONMYEeCTBO pacTBopa TUocynbdara.

10.

Ompenenure 1Mo mKajge 00bEM pacTBopa THOCYIb(haTa
HATpPHs, U3PACXON0BAHHBIA Ha TUTpOBaHue (V. Mi):

VTC = Vo - VK




6.23. ConecopepxaHue obLuee, HATPUA U Kanum, CYyXou oCcTaToK

1.

Paccuuraiite cymMmmapHOe cojiep)KaHue CepOBOIOPO/IA, CYIb(DUI- U THIPOCYITh-
¢un-nonos B nepecyere Ha cepoogopon (C,) Mr/i no dopmysre:

_(V, =V )X1,70x1000

Ce =(25-Vyc) %34,
V
rae  V,— o0beM npuOaBIEHHOTO pacTBOpa Hoza, 25 M,
V., — 00beM pacTBopa THOCYJb(ara HATPHsl, U3PACXOIOBAHHOIO HA

o0paTHOE TUTPOBaHHE, MI;

1,70 — Mmacca cepoBoaopoaa, SKBUBAJICHTHAs 1 MuI pacTBOpa Homa
¢ kontmeHTparueit 0,1 MOJb/TT SKBUBAJICHTA, MT;

1000 — ko3¢ urment mepecyera U3 MAJUTHIIATPOB B JTUTPHL;

V' — o0Obem ananmuzupyemoit Boapl, 50 mit;

KOHTPOJ1Ib TOYHOCTU AHAJIU3A

KoHTpOJIb TOYHOCTH TP OTIPEJICIICHHN CEPOBOIOPOJIA U CYIb(DUIOB MOKET OBITH
BBINOJIHEH ITyTEM aHAJIM3a MPUTOTOBJICHHBIX KOHTPOJIBHBIX PACTBOPOB, NMEIOIINX H3-
BECTHOE CoOfEpKaHue cyib(ua-aHnoHa.

6.23. ConecogepxaHue obLiee, HaTPUM N Kanum, Cyxom ocTaTok
(pacuyeTHble MeTOAbI)

B HacrosiiieM pyKoBOJICTBE MOKa3aTeNN JIAHHOW TPYIIIBI ONPEICISIFOTCS pacyer-
HBIM METOJIOM Ha OCHOBaHWHW 3HAYCHHH KOHIICHTPAIIWI IIABHBIX MOHOB, YK€ M3BECT-
HBIX 110 Pe3yJbTaTaM BBIIOJHEHHBIX onpenaesneHuil. [lokazarensimu, 3HaYeHNsT KOHICH-
Tpauui KOTOPBIX TpeOyloTCs Uil PacyeToB, SIBISIOTCS: U3 KaTHOHOB — KaJjbLUHUH U
MAarHuii, a TaKke o0IIas KeCTKOCTh (CM. 1. 6.8), U3 aHHOHOB — T'HJIPOKApOOHAT, Kap-
OoHaT, HUTpPAT, HUTPHT, cyibdar u xyuopuia (cM. . 6.10, 6.16, 6.17, 6.24, 6.30). Yuu-
ThIBas, YTO 3HAUCHHS KOHIICHTPAIIMH HUTpAaTa U HUTPHUTA B MUTHEBOW W MPUPOTHON
BOJIe OOBIYHO MHOT'O MEHBIIIE TOTO e JISl INIABHBIX AHUOHOB, ITPU OTCYTCTBUH PE3Yiib-
TaTOB aHAJIM3a HUTPATa U HUTPUTA MOXKHO UX IIPU PAcueTe HE YUUTHIBATb.

[Ipu pacuere o0OUIETO CoJecOIEPKAHUS CYMMHPYIOTCSI KOHIIEHTPAIIMN TJIaBHBIX
AHMOHOB B MMOJIb-OKBHBaJIeHTHOU (hopme. ISl 3TOro MX MaccoBble KOHIICHTPAIUH,
orpezieJIeHHbIE TIPH aHaJIM3€ W BBIPAKEHHBIC B MI/J, YMHOXAIOTCS Ha KO3()OUIIMEHTHI
nepeBoJia MX KOHIIEHTPAIWil B MMOJIb-OKBHBAJICHTHYIO (pOpMY, TTOCIIE Yero MPOBOMIST
CYMMHpPOBaHHE.

3HaueHUs] KOHIIGHTPAI[Ui KaTHOHOB HATPHS M KaJiUsl PaCUUTHIBAIOT MCXOMS U3
TOTO TIOJIOKEHUS, YTO CPEeN PACTBOPUMBIX COJICH, B IMTHEBOW M NPUPOIHON BOAAX,
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6. MOKA3ATENU U NPOLIEAYPbI AHATIU3A

MPUCYTCTBYIOT HATPUH, Kanui, kanbiuil 1 Maruuil. KoHueHnTpaiuss Marausi paccuyu-
TBIBAETCSl UCXOASA U3 OOIIEH KECTKOCTH M KajbLus (cM. I1. 6.8), a KOHLEHTPALHUIO Ka-
JI¥sL YCIIOBHO YYUTBHIBAIOT B BUJIE€ KOHIIGHTPAIIMK KaTHOHA HATPHSL.

[Ipu ompeneneHnn Cyxoro ocrarka paCieTHbIM METOJIOM CYMMHPYIOTCS TTOJTy4eH-
HBIE B pe3yJIbTaTe aHAJIM30B KOHIIEHTPAIIMN PACTBOPEHHBIX B BOJE MHUHEPAJIbHBIX COJIEH,
a TaK)Ke€ OpPraHU4ecKuX BelIecTB. /(s MUTheBOM M MPUPOAHON BOJIBI pacUETHAsI BEJIH-
YMHA CyXOTr0 OCTaTKa MPAaKTUYECKH PaBHA CyMME MAacCOBBIX KOHLICHTPALM aHMOHOB
(xapbonara, rugpokapOoHara, XJIOpHaa, cyiab(ara) U KaTHOHOB (KaJbLUs M MarHus,
a TaKoKe OIpe/eNsIeMbIX PacyeTHBIM METOAOM HaTpHs M Kanus). B ommmume ot pacuer-
HOTO METOZIa OmpeieNieHns] OOIIEro CoNecoiep KaHusl, MPU IKCIIEPUMEHTAIBHOM OIIpe-
JICJICHUM CYyXOro OocTaTka* ruapokapOoHaT CyMMHUpPYIOT B KonuuectBe 50%. D10 HEoO-
XOIMMO ISl IPUBECHUS JTAHHOTO PACUeTHOIO METOZA K YCIOBUAM IPaBUMETPUYECKOrO
OIIpeIeNIeHHsI CyXOro OCTarKa, IIPU KOTOPOM, IIPH HarpeBaHUM BBIIAPUBAEMOI1 ITPOOBI 110
103—105°C, npoTekaeT XuMHYeCKas peakLus pa3jIoKeHUs] THAPOKapOoOHaT-HOHA:

2HCO, =CO,t +CO,” + H,0.

B pe3synsrare sTo# peakimu tepsercs okono 50% maccel cosepKaierocs B mpo-
0e ruapoxkapOOHaT-aHHOHA.

BenmumHa cyxoro ocrarka JyIsi HOBEPXHOCTHBIX BOJ] BOJJO€MOB X035 CTBEHHO-TIH-
THEBOTO M KYJIBTYPHO-OBITOBOTO BOZIOIIOIB30BaHMUS HE JIOJDKHA MPEeBbIIaTh 1 1/11 (B 0T-
JeNbHBIX ClTydasx JomyckaeTcs 1o 1,5 /7).

A. Obwee conecooeprcanue

Jst pacdera obrero coneconep:kanus (A) 1Mo CyMMe KOHIIEHTPAIMii T1aBHBIX aHU-
OHOB B MMOJIb-DKBHBAJIICHTHOH (hOPME MX MACCOBBIC KOHIICHTPAIIUH, OTIPE/ICTICHHbIC TIPH
aHaJM3e U BBIPAKCHHBIC B MI/JI, yMHOXKbTE Ha KOA(QHIIMECHTHI, yKa3aHHbIC B Ta0m. 14.

Tabnuya 14
KoadhbcpmumeHTbl nepecyeTa KOHUEHTpaUumn
M3 Mr/n B MMonb/n 3KBUBarneHTa
AHWNOHBI KoadbcdouumeHt AHWOHBI KoadhdpuumeHt
MmopokapboHaT 0,0164 Cynbdat 0,0208
Kap6oHat 0,0333 Hutpar 0,0161
Xnopwug 0,0282 Hutpnut 0,0217

* 3KCHepI/IMeHTaJ'H>HO CyXOﬁ OCTAaTOK OIPEACIIAIOT 'PABUMETPUYCCKUM METOA0OM, OAHAKO JI
IMUTHEBON U HpHpOHHOfI BOJIbI 3TOT MOKA3aTellb C JJOCTATOYHON TOYHOCTBIO OIIPEALIISACTCA NPUBO-
JAUMBIM paCdY€THBIM METOIOM.
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6.23. ConecopepxaHue obLuee, HATPUA U Kanum, CYyXou oCcTaToK

[oyueHHsle 3HaUeHUS Jajiee TPOCyMMHUpPYHTE:

A=C,+C +C.+C, +C

Humpam Humpum’

e C,., C, CC, Cxﬂ, C f— C vtumpum —— KOHIICHTPALMHE HOHOB rupokapOoHara,

KapOoHara, cyibdara, XJIopuaa, HUTpaTta ¥ HUTPUTA COOTBETCTBEHHO, B MMOJIB/TI
AKBHBAJICHTA.

MpuMeyaHuwue. MNpn OTCyTCTBUM pe3ynbTaTOB aHanM3a HUTpaTa U HUTpUTA Mpu pacyeTe
MOXHO UX HE YYUTbIBaTb.

[omyueHHBIN pe3ynbraT 00IIero cojecopepkanus (A) B MMOJIB/J SKBHBAJICHTA
OKPYIVIUTE 0 LEIBIX YHUCEIL.

B. Hampuii u xanuii

MaccoByio KoHIEHTpauu katuona Hatpus (C,,) B MI/I paccuuTaiTe 1o
hopmyiie:
= — X
C,=A-C,) *x23,
rme A — cyMMa KOHIICHTpAIIUi TJIaBHBIX aHHOHOB (OIMPENEISIFOT ¢ UCIIOIb30BAaHUEM

TAHHBIX TaOJ. 12), MMOJIB/TT SKBHBAJICHTA,;

C . — 3HaueHHE OOIIEH KECTKOCTH, MMOJIL/JT SKBUBAJICHTA,;

23 — aTromHasi Macca HaTpusi, I/MOJIb.

KoHneHnTpanust kaTnoHa Kalusi B JAHHOM pacyere (Uil TMTHEBOM U MPUPOTHOM
BOJIbI) YCJIOBHO YYMTBIBAETCS B BUJIE KOHIEHTpauu Karuona Harpus (C,, ).

C. Cyxoii ocmamok

3Hayenue Cyxoro ocrarka (M) B €IMHHUIIAX MAaCCOBOM KOHIIEHTPALMU Paccu-
TalTe, CyMMHUPYS PE3yJIbTaThl OMPEeNICHHS MACCOBBIX KOHIIEHTPAINH ITIABHBIX HOHOB,
BBIpaKEHHBIE B MI/I (THAPOKapOOHAT CyMMHUPYIOT B KomuuecTBe 50%):

MCO: 0’5 X CFK+ CK+ CC+ CXJY+ CKA+ CMF+ CHA

[lomy4eHHsIi pe3ysasTaT OKPYIIMTE J0 LENbIX YHCEl.
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6.24. CynbdaTtbl

CynbdaTbl — pacnpocTpaHeHHbIE KOMIIOHEHTHI TIPUPOIHBIX BOJ. VX pucyTcTBHE
B BOJIc OOYCJIOBJIIEHO PACTBOPEHHUEM HEKOTOPBIX MUHEPAIOB — IMPUPOIHBIX Cyib(da-
TOB (THIIC), @ TAKIKE TIEPSHOCOM C JIOXKISIMHU COACPIKAIIUXCS B BO3AyXe cyibdaros. [To-
ciemHre 00pa3yroTCs TIPU PeaKIEsIX OKHUCIeHusT B atMocdepe okcuaa cepsl (IV) mo
okcupa cepsl (VI), oOpa3zoBaHust cepHOI KUCIOTHI U €€ HeWTpanu3aiun (TIOJHOW WITH
YaCTHYHOWN):
SO, + okucnurens - SO, ,

SO,+H,0=H,S0,

Hanuuue cynb(aroB B NPOMBIIUICHHBIX CTOYHBIX BOJAX OOBIYHO O0YCIOBICHO
TEXHOJIOTHYECKUMH TPOIIECCAMH, TIPOTEKAIOIIMMHU C MCIIOIB30BAHUEM CEPHOM KHCIIO-
ThI (IIPOU3BOJICTBO MUHEPAJILHBIX YIOOPEHUH, XUMHUUECKas TPOMBINIICHHOCTB). CyIib-
(daThl B IUTHEBOM BOJIC HE OKAa3bIBAIOT TOKCHYECKOTO BO3JICHCTBHUS HA UYEIOBEKA, OJI-
HaKO YXYJIIAIOT BKYC BOJBI: ONIYIICHHUE BKyca CyJIb()aTOB BO3HUKACT MPH HX
koH1eHTparmu 250—400 mr/n. CynbdaTbl MOTYT BBI3BIBATH OTJIOKEHUE OCAJKOB B TPY-
0OTIPOBOIAX MPHU CMEIICHUH JABYX BOJA C Pa3HBIM MHHEPAILHBEIM COCTAaBOM, HAIPUMED
Cynb(haTHBIX ¥ KaJIbLIUEBBIX (B 0canok Bhimaxaer CaSO,).

[TJIK cymedharoB B Bojie BOIOEMOB XO3SHCTBEHHO-TIMTHEBOTO HA3HAYEHUS COCTaB-
nsier 500 Mr/i1, TMMUATHPYOIIUHA TIOKa3aTellb BPEIHOCTH — OPraHOJCTITHYSCKUH.

METOO ONPEOENEHUA

B HacrositiieM pyKOBOJICTBE TIPUBE/ICHBI JIBa METO/IA OMPE/ICIICHUSI MACCOBOM KOH-
HEHTpAINU CYIIb()aT-HOHA — BU3YAIBHO-TYPOUJIUMETPUICCKHIA U THTPUMETPHUYCCKHUH.
Onpenenenue Cynb(par-uOHOB KKIBIM METOJOM Ha MEpPBOM CTaJUM OCHOBAaHO Ha pe-
aKIUK CyJIb(aT-HOHOB C KaTMOHAMK Oapusi ¢ 00pa30BaHHEM HEPAaCTBOPUMOMN CYCIICH-
3um cynb(dara 6apust 0 peaKIyu:

Ba’"+ SO,” = BaSO, !

Omnpenenenue cynb(haroB BIOIHAIOT B MPO3padHON Boae (MpyU HEOOXOIUMOCTH
BOAY (pUIBTPYIOT).

ITpu HauGomnee NPoOCTOM, 8U3YaATLHO-MYPOUOUMEMPUTECKOM OTIPENICTIEHIH, O KOH-
LEHTPAIMU CyIb(aT-HOHOB CYIST MO KOJIMYECTBY CycHneH3uu cynbgara Gapus. [Ipn
3TOM BH3yaJbHO U3MEPSIOT BBICOTY CTOJI0A CYCHEH3HMH MO ero mpo3padHocTu. [l pa-
00TBI HEOOXOMMM MyTHOMED (pHC. 13).
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6.24. Cynbdatbl

a 6

Puc. 13. MyTHOMEp C MyTHOMEPHBLIMU NPOGUpPKaMK:
a — obwwuin Bua;, 6 — B paspese;
1 — MyTHOMepHasi NPobupka; 2 — OrpaHNYUTENBHOE KOMbLIO; 3 — KOpPMyC MyTHOMEPA;
4 — yepHas To4Ka; 5 — akpaH MyTHOMepa.

BusyanbHO-TYypOUAMMETpHYECKUN METOJI IPUMEHHUM TIPH KOHIIEHTPALUSIX CYyilb-
(hat-uonos ot 30 mo 70 mr/n. [Ipu Gonee BBICOKMX KOHIIGHTPALUSIX CYIb(aToB HEOO-
XOJMMO TIPOBOAUTH pazdasieHue mpoOsl. O0beM mpodsl — 30 MII, TPOJOIKUTEIBHOCTh
a”anm3a — He Oonee 20 MuH.

[pu mumpumempuueckom orpeneieHNH 00pa3yIOIUIICS B pacTBOPE MOCIE TOJI-
HOTO CBS3BIBaHUS CyNb(aT-MOHOB (JIOCTHKEHHUS TOYKH DKBUBAJCHTHOCTH) H30BITOK
WOHOB 0apusi pearnpyeT ¢ WHAUKATOpOM OpTaHWIOBBIM K ¢ 00pa3oBaHMEM KOMITIEKC-
Horo coeauHenus. [Ipu 3ToM okpacka pacTBopa U3MEHSIETCsl OT CHHEe-()HUOJIETOBON /10
3eseHoBaro-roiayooil. TurpoBanue nposoautcs npu pH 4. OnpexneneHre NpoBOIUTCS
no MBHU-15-142a-11, meton ananoruuen [THJ[ @ 14.1:2.107-97 u npumMeHUM NpH KOH-
ueHTpausax cyiabhar-uoHoB oT 30 g0 300 mr/ia. O0beM mpoOsl 2,5 M, MPOIOIKU-
TENBHOCTh aHann3a — He Oojee 20 MuH.

[Ipu ompenenenun copepkaHusi Cynb(PaTOB B TIOYBEHHOM BBITSIKKE WX CHadasa
M3BJICKAIOT M3 MOYBBI BOAOH (COOTHOIIEHHE Cyxas mouBa—Boma — 1:5) u manee ana-
JM3UPYIOT TIOYBEHHYIO BBITSDKKY TEM K€ METOJOM, BBIpakasi KOHLEHTPAIHIO HOHOB B
MT/KT TIOUBBIL. [IpUroTOBIIEHHE TOYBEHHOM BBITSIKKH CM. B 11. 5.4.

OTBOP MNPOB

s orbopa mpob mpu onpesecHud Cyb(aT-nOHA UCTIONB3YIOTCS OYThITH W3
MOJIMMEPHOTO Marepralia Win CTekina. MakcUMalbHbBIH PEKOMEHIyeMbIl CPOK XpaHe-
HUs Ipo0 — He OoJiee 7 CYyTOK NpH YCIOBUU oxJiaxaeHus 1o 2—5°C.

Tloopobuee 06 ombope u nodecomoske npob cm. 6 pazoene .
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6. MOKA3ATENU U NPOLIEAYPbI AHATIU3A

A. Onpedenenue cynoham-uonos
8U3YAIbHO-MYPOUOUMEMPUYLECKUM MEMOOOM

OBOPYOOBAHUE U PEAKTUBDI

MytHOoMep (puc. 13), mumeTka-KanelbHAIIA TOTMMepHas Ha 1 M i 3 MJI, TIpo-
Oompka myTHOMepHas (2 mT.) co mKkamoi 100 MM, pUCYHKOM-TOYKOM Ha JHE, pE3UHO-
BBIM KOJIBIIOM-(DUKCAaTOPOM H TIPOOKOH.

PactBop HuTpara Gapus (HachIICHHBIN), PACTBOP COJMSTHOM KUCTOTHI (20%).

Pacnonoowcenue obopyoosanus u peakmusos cm. 8 nacnopme Ha uzoenue.

NnoAroToBKA K AHAINMU3Y

DKpaH MyTHOMEpa yCTaHABIMBAIOT MO yriioM okojo 45° k moacraBke. Pabora
MIPOBOJUTCA MPU paccesHHOM, HO AocTaroyHo cuiibHOM (200-500 JIk) nHeBHOM (MC-
KyCCTBEHHOM, KOMOMHUPOBAaHHOM) OCBELLEHUH KpaHa MyTHOMEpA.

B xaxnmoe oTBepcTHe MyTHOMEpa BCTABILIFOT MYTHOMEPHYIO IIPOOMPKY € Haje-
TBIM Ha HEE PE3MHOBBIM KOJIBLIOM B IOJIOKEHUH, (PUKCHPYIOIIEM NPOOUPKY TaKUM 00-
pas3oM, 4ToOBI HIKHSISL €€ YacTh Oblila BBIIBUHYTA B BBIPE3 MyTHOMEpA Ha PacCTOSHHE
0ko0J10 1 cM (IIpy 3TOM JHO MPOOUPKH OKAKETCS HA TPEOyeMOM PacCTOSIHUM — OKOJIO
2 CM OT dKpaHa).

BbINMONMHEHWE ONPEQOENEHUA

1.

OnosocHUTE MPOOUPKH MYTHOMEPHBIC HECKOJIBKO pa3
aHAJIM3UPYEMON BOJIOM WJIM TTOYBEHHOM BBITSKKOM.

B oxny u3 mpoOupox HanelTe mpoOy BOJBI WA BBITSDKKA
110 BbICOTBI 100 MM (10-15 ).
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6.24. Cynbdatbl

JobaBbre K mpole B MpOOMpPKE MUIETKaMU 2 Karuld PacTBO-
pa comstHo# KucnotTel U 1415 kanens pacTBopa HUTpara
Oapwusi.

Cob6nropanTe OCTOPOXHOCTD:
HUTPaT 6apusi TOKCUYeH!

3.

3akpoiite MpoOUPKy MPOOKOH U BCTPSAXHUTE, YTOOBI
nepeMeniaTb Coaep>KuMoe.

4,

[IpoOupky ¢ pacTBOpOM OCTaBbTE Ha 5—7 MUH. JJIst
obOpazoBaHMsI 0EIOTO OcaaKa (CyCTIICH3HUH).

3aKkpeITYH0 IPOOUPKY CHOBA BCTPSIXHUTE, YTOOBI MepeMe-
IIaTh CONEPKUMOE.

6.

[lepenocure numneTKo-KamnenpHULIEH Ha 3 M1 00pa3oBaBIIy-
10CSL CYCIICH3HUIO BO ¢mopyio (IIyCTYI0) MPOOUPKY JI0 TeX
TI0p, TIOKa B HepP6oil TIPOOUPKE HE TIOSBATCS YETKUAE TPAHUIIBI
puCyHKa Ha JHE. M3MepbTe 1o mIKaje BBICOTy cTosba cyc-
TIEH3UU B nepeoil ipodupke (h,, mm).

MpumeuvyaHus.

1. YcTaHoBWTE BpalLalLLIMIACA 3KpaH MyTHOMeEpa Tak, YToObl obec-
NneYnTb MaKCUMarbHY OCBELLEHHOCTb AHA NPOOVPKM C PUCYHKOM.
2. Ecnn nsobpaxeHne Ha gHe MyTHOMEPHON NPOOVPKM BO3HMKAET
npu BbicoTe cTonba cycneHaum meHee 40 mm, npoOy pa3baBeTe Au-
CTUIMIMPOBAHHOW BOAOW B 3aBUCUMOCTWU OT mpearnonaraemoint KOH-
LUeHTpaummn cynb@ar-MoHOB 1 onpeaeneHne noBTopuTe.
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6. MOKA3ATENU U NPOLIEAYPbI AHATIU3A

7.
% IMpomosskaiiTe MEPEHOCUTD CYCIIEH3UIO BO BTOPYIO MPOOHP-
L Ky JIO T€X TMOp, MOKa HE CKPOETCSI N300paKEHUE PHCYHKA.
'] W3mMepbTe BBICOTY CTOJI0A CYCIICH3UU BO 6MOpPOI TIPOOUPKE
§ (h,, ).
8.

Paccuwnraiite cpeanee apudmeTHyecKoe H3MEPEHHN BBICOTHI CTON0A CYCIICH3UU
(h, mm) o hopmye:

h+h
2

h=

9.

ITo Ta6m. 15 onpenenuTe KOHIEHTpaIHIO Cybdar-rona B npobde (C, ), B MI/IL.

Tabnuuya 15
OnpepgerneHne KOHLUEHTpauuu cyrnbgar-MmoHa
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BbicoTa cTon6a MaccoBasi KOHLIeHTpaums Bbicota cton6a | MaccoBasi KOHLEHTpaLms
cycneHsuu cynbar-uoHa cycneHsuu cynbdar-uoHa
h, mm B npoGe C,,, mr/n h, mm B npoGe C,,, Mr/n
100 33 65 50
95 35 60 53
90 38 55 56
85 40 50 59
80 42 45 64
75 45 40 72
70 47 — —
10.

Paccuuralite KOHIIEHTPALHUIO Cyb(ar-HOHOB B aHammusupyemoii soze (C,)
C YYETOM CTETIeHU pa30aBiIeHUs 1Mo (hopmyre:

Co=Cyp XK,

rae  C,,— KOHIEHTpanus Cynb(par-uoHOB B IPOOe, onpeieeHnas 1o Tabm. 15;
K — xoadduimenT paz0oaBieHus aHATU3UPYyEeMON BOJIBI.




6.24. Cynbdatbl

B. Onpeoenenue cynvgham-uonoe mumpumempuueckum memooom

OBOPYOOBAHUE U PEAKTUBDI

Bopomnka iaboparopHasi, MUIeTKa-KarnejbHUIA ToJUMepHas Ha 1 M1 U 3 MJI, TIH-
MeTKa rpaJyupoOBaHHAs JJIsl TUTPOBAHHS C OTPE3KOM TPYOKH M HIIPHUIICM-103aTOPOM,
CKJISTHKA C METKOH «2,5 M, GUIBTPEI OyMaskHBIE.

Bymara nHmukatopHas yHUBepcaibHas, pacTBop ruapokcuaa Harpus (0,1 Mosb/n),
pactBop kuciotsl comnsHol (0,1 mMonbe/m), pactBop xiopuaa 6apus (0,02 Mo/ KBH-
BaJICHTA), PaCTBOP MHAMKATOpa opTaHmwioBoro K B ataHore.

Pacnonootwcenue obopyoosanus u peakmusos cm. 8 nacnopme Ha uzoenue.

BbIMONHEHWE ONPEOENEHUA

- i
OnonocHUTE MEPHYIO CKIITHKY HECKOJIBKO pa3 aHaJIU3upye-
Moit Bomoit. Hamelite B CKIISTHKY 2,5 MIJT TIpOOBI BOIIBI,
2,5 mn
’ UCTIONB3YS! ULl TOYHOCTH MHUIETKY-KaIleIbHHULLY.

< Y A y y.

PH =4 Josemute pH npo6s 10 pH 4 pacTBopamMu rMapoKcH A
HaTpHus MO0 COISIHON KUCIIOTHI, IPUOABIIAS UX C HOMOIIBIO
MUIMETKU-KaleIbHULIBL, B 3aBUCUMOCTH OT pH cpenbl.

- KonTponupyiite 3Hauenne pH no yHusepcanbHON MHANKA-
TOpHO# Oymare.

3.

Hcnonp3yst munerky-KarejibHUIL, J00aBbTe B CKIISIHKY C
aHATM3UPYEeMOU BOIOH pacTBOp opTaHmiIoBoro K mo metku
«5 M». 3aKkpoiTe CKISHKY MPOOKOH U IepeMeniaiTe pa-
CTBOP.

5 mn

- -
i~ 1 C]=—
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6. MOKA3ATENU U NPOLIEAYPbI AHATIU3A

4.

CoenuHuTe WIPHUL-I03aTOP C MUMETKON U TUTPOBAHHUSL.
C nmomouipto mnpuLa HabepuTe B MHUIETKY AJsI THTPOBAHUS
pacTBop Xxjopuaa Gapusi.

ITocTeneHHo, o KarwisiM, TUTPYHTE CONEPKUMOE CKIITHKU
pacTBOpoM XJIOpHza Gapusi 10 MOSBJICHUS] HEUCUE3aroIen
3€JIEHOBATO-TOIY00H OKPacKH.

MpumeyaHwme.

[Ins yeTkoro onpegeneHnsa TOYKM IKBUBANEHTHOCTU OKpPacKy TUTPY-
E emou Npobbl CpaBHMBANTE C OKPACKOW XOMNOCTOM Npobbl, B Ka4yecTse

KOTOPOWN MCMNOMb3yNTe CKIAHKY C TaknuM xe obbeMom aHanuaupye-

MOW BOAbl U MHOMKaTOpa.

Co6GnioganTte OCTOPOXKHOCTL:
xnopua 6apusi TOKcU4eH!

5.
Ornpenenure 00bEM PaCcTBOPA XJIOPHUIA Oapusi, U3PACXOI0BaH-
- McxopHbIn pelt pV p i P P 8
o6LEM /Vof  HOro Ha THTpoBanue (V, mi):
e KoHeuHbiit V=",-T
o6béeMm / Vi
6.
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Paccuuraiite KoHIEHTpauuio Cyinbharos (C. MI/II) B aHAIM3UPYEMON BOJE 1O
hopmysie:
_48,03x V' xC,x1000
C VH
rae 48,03 — momnsipHas Macca 3KBHBAJIEHTa Cyib(daT-HoHa, I/MOJIb;
) — o0beM pacTBOpa XJIopuaa 0apusi, H3pacx00BAaHHOIO Ha TUTPOBA-
HHE, MIL
C, — KOHIIEHTpaLKsl pacTBOpa XJ10pu/a 6apus, UCIIOJIb3yEMOTO s
tutpoBanus, 0,02 MOJIB/T SKBUBAJICHTA;
1000 — ko3 durment nepecyera eAMHUI] UIMEPEHHUN U3 TPAMMOB B
MHJUTUTPAMMBI;
V,,— 00beM npoObl, B3ATOH I TATPOBaHMs, 2,5 MJL.

=384V,




6.25. ®eHonbI

IIpumep pacuera. Ha TurpoBanue 2,5 M1 aHanu3upyemMoi BoJsl n3pacxogoBaHo 0,5 miu
pacTtBOpa Xyopuaa 6apus. PaccunTeiBaeM KOHIIEHTPALHMIO CYJIb(aT-noHa B BOJE:

C.=384 x0,5=192 mr/n.

KoHueHTpanust cynb(ar-uoHOB B aHATU3UPYEMOH Bozie cocTaBisier 192 mr/i.

KOHTPOJ1Ib TOYHOCTU AHAJIU3A

KoHTpOJIb TOUHOCTH TIPU ONPENCICHUHU CYIIb()AT-HOHOB MOXET OBITh BBIIOJHCH
2
IyTEM aHallu3a CTaHJAPTHBIX PACTBOPOB CyJb(ara Harpus (1o uony SO, ), HMerommx
W3BECTHYIO KOHIICHTPAIIUIO CYIIb(ATOB.

6.25. ®eHonbI

DeHOITBI TIPECTABISIOT cO00M MPOU3BOIHBIC OEH30Ja ¢ OJHOW WM HECKOJIBKH-

MU TUAPOKCUIBHBIMU IpynnaMy. [IpocTedmmum npeacTaBUTENeM COEAUHEHUA 3TOT0

Knacca sisercs (enon (kapbososas kucnoTa, win ruapokcundenson) C.H,OH, nme-
IONINH CIIEYONIYIO CTPYKTYPHYIO (OPMYITY:
OH

deHOIBI B €CTECTBEHHBIX YCIOBHAX 00pa3yloTcs B IMpoliecce MeTaboan3Ma BOj-
HBIX OPraHU3MOB, ITPH OMOXMMHUYECKOM pacmhajie U TpaHC(HOopMaIuy OpraHnIeCcKUX Be-
IIECTB, NPOTEKAIOIINX KaK B BOJHOH TOJNIIE, TAK U B TOHHBIX OTIIOXKECHUSIX. SHAUYUTEIIb-
HOe 3arpsi3HeHue (EeHOJIaMU BOZABI BOAOEMOB BBI3BIBACT Pa3jOXKEHHE JPEBECHHBI,
MPOUCXOsIIee TIPH MOJIEBOM CILIaBe Jieca.

DeHOIBI SBISIOTCS] OTHUM M3 HanOoJIee pacrpOCTPaHEHHBIX 3arps3HUTENEH, Mo-
CTYNAIONMX B TIOBEPXHOCTHBIE BOJIBI CO CTOKAMU MPEPUATHI HedTernepepadbaTbBato-
e, clanienepepadbaThIBarOINIeH, JIECOXUMHUECKOH, KOKCOXUMHYECKOH, aHUITHHOKPa-
COYHOM MpombIuIeHHOCTEH 1 Ap. COpoc (heHOIBHBIX BOJ B BOJIOEMBI M BOZOTOKH PE3KO
YXYALIAeT UX 00IIee CAaHUTApPHOE COCTOSHUE, OKa3bIBasl BIMSIHUE HA )KUBBIC OPraHU3MbI
HE TOJILKO CBOCH TOKCUYHOCTBIO, HO M 3HAUUTEIILHBIM M3MEHEHHEM PEeXKUMa OHOTCHHBIX
9JIEMEHTOB U PACTBOPEHHBIX Ta30B (KUCIIOPOA, YIIIEKUCIIOTO Ta3a).

B noBepXHOCTHBIX BOJax (peHONIBI MOTYT HAXOAWTHCS B PACTBOPEHHOM COCTOS-
HHUU B BUsie (pEHONATOB, (PEHONISAT-HOHOB M CBOOOTHBIX (peHOMoB. DeHOIBI — coeu-
HEHUSI HECTOMKHUE U TOJABEPraloTCsi OMOXUMHYECKOMY M XHMHUYECKOMY OKHCIICHUIO,
npuYeM NpocThie (OAHOATOMHBIE) (PEHOJIBI MMOJBEPIKEHBI, TIIABHBIM 00pa3oM, OMOXH-
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6. MOKA3ATENU U NPOLIEAYPbI AHATIU3A

MHUYECKOMY OKHCIICHHIO. MHOTOAaTOMHBIE (PEHOIBI pa3pyIIaloTCs B OCHOBHOM ITyTEM
XUMHYECKOTO OKHCIICHUSI.

KonnenTpanust ¢peHonoB B MOBEPXHOCTHBIX BOAAX IOJBEPKEHA CE30HHBIM H3Me-
HeHusIM. B nieTHUil epuoy; copepkanue (EeHoI0B MalacT, T.K. C pOCTOM TeMIIepaTyphbl
YBEIIMUYMBACTCS CKOPOCTh UX pacrajia.

C TouKM 3peHHs aHAJUTUIECKOTO ONpeaeieHus (PEHOBI MOaPasACIIIOT Ha JIeTY-
4me (T.e. CIOCOOHBIE K OTTOHKE C ITapoM) M HEJeTydHe.

K neryunm ¢eHONMam OTHOCATCS MPOCTOM (eHON; TPU Kpe3ona (MeTHI(EHObI,
CH,C,H,OH); mects kcunenonos (mumerundenonsl, (CH,),C H,OH); reasxon (o-me-
tokcupenon, CH,O0C H,OH); tumon (3-runpokcu-n-ummon, C, H,0) n MHorne nx 3a-
MEILEHHBIE.

K HeneryunMm ¢eHomamM OTHOCSTCS TakKe pPa3inYHbIE COCIMHEHUS: PE3OPIUH
(m-maruppoxeutenson, C H,(OH),); nupokarexun (o-muruapokcu-6enson, C H,(OH),);
nuporamnon (1,2,3-rpu-rugpoxcudenson, C H,(OH),); a-nadpron (1-nadrou,
C,,H,(OH)); runpoxunon (n-nurunpokcudenson, n-C.H,(OH),); B-nadron (2-nadromn,
C,,H,(OH)) u np.

B TOKCHKOJIIOTHUYECKOM M OpraHOJIENTHYECKOM OTHOIICHHU (DEHOIIBI HEPaBHOIICH-
HbL Jletyuune ¢ mapoM (heHosbl 00J1ee TOKCUYHBI U 00J1aat0T 00J1e€e HHTCHCUBHBIM 3a-
MaxoM TIpH XJiopupoBannu. Hambornee peskne 3amaxu Jar0T IPOCTOH (DEHOT U Kpe3o-
a1 [Ipu koHTpOIIE copepxanust PeHONIOB B BOzE OOBIYHO ONPENEIIIOT KOHUEHTPALHIO
MMEHHO JIETy4uX ()CHOJIOB (JaHHBIN MOKa3aTelb YacTO Ha3bIBAIOT TAKKE (HeHONbHbIM
UHOEKCOM).

B pesynbrare ximopupoBaHusi BOABI, cojepikarieil (GeHoIbl, 00pa3yroTcsl yCToM-
YUBBIC COCAMHCHUS XJIOPPEHOIOB, MajehIue ciaeabl Kotopbix (0,1 MKI/i) npuaarT
BOJIC XapaKTEpHbIA HenpuATHbIM npuBkyc. Mimenno no stoil npuuune I1JIK neryunx
(denonoB st Bozel BogoeMoB XITH mpu oTcyTCTBHM XJIOpUPOBaHUS yCTaHOBIICHO PaB-
HbIM 0,1 M/, B TO BpeMsl Kak B MPUCYTCTBUU XJIOPUPOBAHUsI TOT K€ HOPMAaTUB CO-
crasisier 0,001 Mr/m, TMMUTHPYIOIINIA IOKA3aTeNlb BPEIHOCTH — OPraHOJICNTUYCCKUH.

K nst Heneryunx geHosoB ycranosiensl B npeaenax 0,1-0,4 mr/n. I[Tockonbky
HOPMAaTHBBI Ha COJIEpKaHNEe B BOJIC HENETYy4YnX (DEHOJIOB Pa3iIMYHBI, UX OMPENEISIOT
(TIpy HEOOXOTUMOCTH) pa3AeIbHO, UCIIONB3YS ISl 3TOH IIEH CTIeIHAIbHBIE CEJIeKTHB-
HBIC METOIBI.

METOA ONPEAENEHUA

Mertop omnpeneneHuss CyMMapHOH MacCOBOW KOHIIEHTPALUU JIETYYUX (EeHOJIOB
(peHONMBPHOTO WHIEKCA) SIBISETCS ACTPAKITUOHHO-Komopumerpraecknum (MBU-12-163-
11, PJI 52.24.480-95) u mpuMeHsieTCs IPH KOHTPOJIE MUTHEBOM, MTPUPOTHON, a TaKKe
OYMIIIEHHBIX CTOYHBIX BOII.
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Onpenenenne neTy4ynx (HEHOJIOB ITaHHBIM METOIOM HE TpeOyeT OTTOHKH (PEeHO-
JIOB U OCHOBAaHO Ha PEaKUUU MX OKUCIEHHS B IEJOYHOM OydepHOM pacTBope
(pH = 10+0,2) npu B3aMMOAECHUCTBUU C MHIUKATOPOM 4-aMHHOAHTUIIMPHHOM B TIPHCYT-
CTBUM BoccTaHOBUTENs rekcarmanodeppara (I1I) kanus, npotekaroiieii ¢ oOpa3oBa-
HHEM WHTEHCUBHO OKPAILICHHOTO B YKEJTHIN 1BET COSTUHEHHS IO CXEME:

OH
N N
HBCHN/ o R - H_ﬁc.ﬁN/ ©
H.C NH, H.C N 0
4-aMUHOAHTUNUPUH deHon

JUJIST YBEJIMYESHUS YyBCTBUTEIIBHOCTH OTIPEJIENICHUS OKPAIIIEHHBIN MTPOYKT PEaKIUN
KOHLICHTPUPYETCSl METOAOM 3KCTPAKIMU U3 BOIHON Cpelibl XJI0po(opMoM ¢ mocieyro-
MM aHAJIN30M JKCTpaKTa Ha cozepkanue (eHosnos. Baxno nonnepxanue pH Ha Tpe-
OyeMOM ypoBHE, T.K. IpH 0oJiee BHICOKMX M HU3KUX 3HaueHUsX pH ¢ MHAMKaropoM pea-
THPYIOT BEIIECTBA, HE OTHOCSLIMECS K ()eHoIaM (HanpuMep, aHWINH, KeToHbl). Kpome
toro, mpu pH Gosee 10,2 Bo3HUKarOIIast OKpacka pacTBOPOB HECTAOHIIbHA.

KonnenTpanuio eryunx GpeHoIOB B OKpAIIEHHON IIPo0e ONPEAEIAIOT IMyTeM KO-
JIOPUMETPHUPOBAHUS XJIOPOPOPMHOI0 IKCTPAKTa OKPAIIEHHOTO MPOAYKTa BU3YaJIbHO-
KOJIODUMETPUYECKUM JIH00 (DOTOKOJIOPUMETPUIECKUM CIIOCOOOM.

Memaromiee BIMSIHAE Ha ompenesneHre (peHoJI0B AaHHBIM METOJOM MOTYT OKa-
3bIBaTh OKUCIIUTENHN (HAIIPUMEp, COJepKalllie aKTUBHBIN XJI0p), OOJbIIHe KOJTHYeCTBA
HEQTENPOAYKTOB M CMOJI, OTHAKO X BIUSHUE, 33 UCKIFOYCHUEM aKTUBHOTO XJIopa (CM.
«OT1OOp 1 KOHCEpBAIUS MIPO0Y), CANTACTCS HE3HAUUMBIM.

Jlnana3oH onpeaessieMblX KOHLEHTPALMK JIeTyduX ()EHOJIOB B BOIE: NPH BH3Y-
anbHO-KoJopuMeTpuyeckoM omnpezaenaenun — ot 0,02 no 0,5 mr/n; npu doTokonopu-
meTpuyeckoM omnpezaenaenun — ot 0,002 go 0,05 mr/m.

O6bem mpoOsr — 250 M1, TPONOIKUTEIBHOCTh aHaln3a — He Oonee 1 vaca
(BKIJTIOYAst MPOBEACHUE SKCTPAKIINN).

OBOPYOOBAHUE U PEAKTUBDI

Byteis kammbposanHas Ha 500 M1 ¢ ipoOKoii, BopoHKa nemurenbHas B/I-1-500,
BOPOHKa J1a00opaTopHasi, MUMETKa IpaJyupoBaHHas Ha 5 MJI, MMIETKa MMOJMMEpHas Ha
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6. MOKA3ATENU U NPOLIEAYPbI AHATIU3A

3 M (4 mT.), CKIISTHKA JUTs KOJIOPUMETPHUPOBAHKUS ¢ MPOOKOH (2 IIT.), CKIISTHKA IS Xpa-
HEHUs pacTBopa 4-aMUHOAHTHUITUPHHA, CKIISTHKA JUIsl XpaHEHHUs PacTBOpa rekcalmaHodep-
para (I1I) kanus, cTaka JJisl MPUTOTOBJICHHUS PACTBOPOB, LIMJIMHIP MEPHBIN Ha 25 ML
4-amuHoaHTUNMPHH (B Kancynax 1o 0,5 1), rekcarmanodeppart (I11) xanust (B xar-
cynax 1o 2,0 1), pactBop O0ydepHbIii aMMOHUHHO-aMMHUAYHBIHA, XJIIOPOPOPM.
DUIBTPBI «CUHSS JIEHTa».

MpumeyaHwue. byrbinb kanubpoaHHas Ha 500 M ¢ NPobKoK B COCTaB U3AENUSI HE BXOAMWT.

KoHTposbHas mkana HBETHBIX 00pa3lloB OKPAcKW Ui ompeaeieHus (peHonos
(0; 0,02; 0,105 0,20; 0,50 mr/m).

[Ipu poToKoIOpHMETPUUECKOM OTIpeieTICHUH: Habop-yKiaaka Uit (hOTOKOIOpH-
MeTpupoBanus «IKkoTecT—2020» ¢ KroBeTol u3 crekia 10 MM M aHaJIOTUYHOTO THTIA.

Pacnonooicenue 060py006l1Hu}l u pedkmueos cm. 6 nacnopme Ha usoenue.

NoAroToBKA K MPOBEAOEHUIO AHATIU3A

ITonroToBka K MPOBEACHUIO aHATN3a COCTOUT B MPUTOTOBICHUU HEKOTOPHIX pa-
CTBOPOB, UMEIOIIUX OTPAHUYCHHBIC CPOKU TOAHOCTU. YKa3aHHBIC PACTBOPHI PEKOMCH-
JIyeTCsl TIPUTOTABJINBATh B KOJIMYECTBAX, HE MPEBBIIIAIONIMX TEKYIIEH MOTPeOHOCTH
B HUX C YY9€TOM CpPOKa TOAHOCTH.

IIpuroroBiienne pacTsopa 4-aMHHOAHTHIIMPHHA

B crakaH Jyis IPUTOTOBJICHUSI PACTBOPOB C TIOMOIIIBEO
MUITAH]PA TIOMECTUTE 25 MIJT IMCTHIIIMPOBAHHON BOJIBI.
Tyna ke neperecure comepkumoe 1 karncyisr (0,50 1)
4-aMHHOAHTUTIMPHHA. PeakThB pacTBOpHTE B BOJE, MOCTC
Yero pacTBOp OT(HUIBTPYUTE.

PubTpar NepeHecuTe B CKIIHKY JUIS XpaHEHHsI pacTBOpa
4-aMMHOAHTHUIIMPHHA U3 COCTaBa M3JEJUsl, OTMETHUB J1aTy
MIPUTOTOBJIEHUS] PacTBOpPA HA dTHKETKE.

CpoK TOJHOCTH PacTBOpa: MPU XPAaHEHUU B XOJIOIMUIBHUKE
(2-5°C) — 1 nenens, npu KOMHaTHON TemIieparype B
TEMHOM MecTe — He Oomee 3 muei. J[Jis BRIOTHCHUS
OTIpeCTICHUH MPUTONICH PACTBOP, UMEIOITUI OeTHO-
JKENTYH0 OKpacky. [Ipu mosiBneHnn TeMHO-KENTON nin
Oypoil OKpacKH MPUIOTOBBTE CBEXHI PacTBOD.
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IIpurorosienne pacreopa rekcaunaHogeppara (III) kamaus

i B crakan 1 npuroToBieHNs pacTBOPOB € MOMOIIBIO
<-\ Q‘\\ 25 mn UWIMHAPA TTOMECTUTE 25 MJT JUCTUILIMPOBAHHON BOJIBIL.

ANYS Tyna xe nepeHecute coaepkumoe 1 Karcyisl (2 ) rekcarya-
Hogeppara (I11) kanus. PeaktrB pacTBopuTe B BojiE, MOCIE
4ero pacTBop OoThuIsTpyiiTe. OUITBTPAT TIEPEHECHUTE B CKIISH-
Ky JIIsl XpaHeHusi pactBopa rekcaranodeppara (I11) xamms
== 13 COCTaBa M3/IENHs, OTMETHUB JIaTy MPUIOTOBJIEHUS pacTBOpa

Ha 3TuKeTKe. CpOK rOIHOCTH pacTBOpa: MpHU XpaHEHUH
B xonoaunbHuke (2—5°C) — 1 Henens, npu KOMHaTHON
TeMIiepaType B TEMHOM MecTe — He Ooriee 3 JHel.

OTBOP U KOHCEPBALIUA NPOB

OT160p npoO 1151 ONpe/ieNieHus JIeTyrX (PeHOI0B UMeeT ocobeHHocTu. s or6o-
pa mpod GeHOIOB HCIOIB3YHTE YHCThIe Oy THUTH (IPOOOOTOOPHHUKH, OATOMETPHI | T.II.),
M3TOTOBJICHHBIE N3 CTEKJIA. ByTBUIM OJKHBEI OBITH MPEABAPUTENHFHO OTKAIHOPOBAHBI
o (pakTraeckoMy oobeMy Tipu Temmepatype Boabl 20 °C 1 UMETh COOTBETCTBYIOIIHE
OTMETKH (pHcKH) Ha Kopiryce. Vcronpsyiire OyTsuti o0beMoM 0,5 1 — B 3TOM cirydae
JUISL BBITTOJTHEHHSI OTHOTO aHaiu3a (IO JBYM HapauleIbHBIM OIMPEACICHHUAM) PACXOLy-
ercs Bcsl 0ToOpaHHas mpooda.

AHanu3 J0DKeH OBITh BBIMIOJIHEH HE MOo37Hee 24-X 4acoB ¢ MOMEHTa 0TO0pa mpoo
MIPU YCIIOBUH WX XpaHEHHs B XOJOAMJIBHHKE (B TeMHOTE, pu Temmeparype 2—5°C).
[Tpu oTCyTCTBHHM XONOAMIBHAKA HEOOXOANMO TPOBECTH IMOAIIETAYHMBAHUE TIPOOBI 10
pH 10£0,2. [Tpn Hamm4muy akTHBHOTO XJiopa no0aBbkre 20 Mr THOCYIb(aTa HATpUs Ha
1 11 Ipo0BI.

Tloopobuee 06 ombope u koncepsayuu npob cm.  pazoene 5.

BbIMONHEHWE ONPEQENEHUA

AN L

‘?' OnosioCHUTE AEIUTEIBHYI0O BOPOHKY HECKOJBKO pa3 aHaJIU-
3UpPyEeMOi BOIOH.

Haneiite B genuTenbHYI0 BOPOHKY MpPOOY BOABI 00BEMOM
250 M.

Ecmu ananmmsupyete mpoOy MeHbIEro oobeMa, HarpuMep
125 mn, nosenute ero 10 250 M JUCTUIUTMPOBAHHOM BOMIOM.
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6. MOKA3ATENU U NPOLIEAYPbI AHATIU3A

Jlo6aBbTE B BOPOHKY C TIOMOIIBIO MIHIIETOK MOJIMMEPHBIX
2,5 mn1 OydepHoro pactBopa, 1,5 M pacTBopa 4-aMUHOAHTH-
nupuHa ¥ 1,5 mi pactBopa rexcarranodeppara (111) kanms.

[Nocne moGaBneHUs KaXKIOT0 pacTBOpa cojep-
JKUMOE JISIUTENIbHON BOPOHKH MepeMelInBaii-
T€ BCTPSXUBAHUEM.

Conep>kuMO€e BOPOHKH BBIIEPKUTE 15 MUH. IpU KOMHATHOMN
TeMIeparype JJIsl pa3BUTHS OKPACKH.

15 MUH.

[IpoBenuTe FKCTPAKIUIO OKPAIIICHHOTO MPOAYKTA, JIJIS YEeT0
JI00aBbTE B JICJIMTEIILHYO BOPOHKY I'DaJyHpPOBAHHON IHITET-
Ko# 2,5 M xmopodopma.

JenmmTenpHy0 BOPOHKY 3aKpOUTE MTPOOKOIMA
U BCTPAXMUBAWTE B TeUueHHE 1—2 MHH.

1-2 MUH.

B nporecce skcTpaknuy HEOOXOIUMO EPHOITYECKH
cOpachIBaTh M30BITOYHOE JIABJIICHUE TIAPOB XJI0pohop-
Ma B JIETUTEIHLHOM BOPOHKE, /JI YEro pacrojaraire
ee BEepTHUKAIbHO KPaHOM BBEPX U CJIETKa MPUOTKPHI-
BaliTe KpaH.




6.25. ®eHonbI

5.

Bopounky ocraBbre Ha 10 MHH. 17151 pACCIOCHUS KUIKOCTEH.

10 MUH.

6.

ITocme paccrmoenus KUAKOCTEW HIDKHUHA (XI0POPOPMHBIIT)
CJION CIEHTe B CKISIHKY /ISl KOJIOPUMETPHUPOBAHHMS, & IKCT-
PaKIMIO BEPXHETO OKPAILICHHOTO CJIOS TIOBTOPHUTE JBAXKIIBI
o 2,5 M1 xsopodopma.

Bce akeTpakThl 00bSIMHNTE, CITUBAs B OJTHY U TY K€ CKIISH-
Ky JUI KOJIOPHMETPHPOBAHMSI.

7.

[IpoBennTe KOIOPUMETPHUPOBAHNE TTPOOBI.

[Ipu BHU3yaTbHO-KOIIOPUMETPHUUECKOM OMPEACTICHUN CKIISTH-

Ky ¢ Tipo0oii moMecTuTe Ha Oesloe 1oJie KOHTPOJIBHOM

HIKAJIbI.

Ocgeliasi CKJISIHKY paccessHHbIM OelTbIM CBETOM JI0CTaTO4-

HOM WHTECHCHBHOCTHU, HAOMIOMANTE OKPACKy pacTBOpa CBEPXY

BHUS3.

Onpenenure OnmkaiIiee Mo OKpacke Mojie KOHTPOJILHON

e~ IIKAJIbI ¥ COOTBETCTBYIOIIEE €My 3HAUCHUE KOHIICHTPAIUH
'““‘“\/ sieTydnx (eHoNoB ((heHOILHOTO UHACKCA) B MIY/IL
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6. MOKA3ATENU U NPOLIEAYPbI AHATIU3A

8.

[Ipu doToxoIOpUMETPHUECKOM OIPEAEICHUN OKPALICHHYIO
poOy TOMECTHUTE B CTEKJIAHHYIO KioBeTy (10 Mm)

U OIpe/ieINTe 3HAaUeHUE €€ ONTHYECKOH MIIOTHOCTH

Ha ¢orokonopumerpe «IkoTecT—2020» UK aHAJOTUYHOI'O
THUIIA NP AJUHE BOJIHBL 470 HM OTHOCHUTEJIBHO XOJIOCTOM
poOHI.

MpumeyaHwme.
B paHHOM onpegeneHun HeobxoAMMO NCNONb30BaTh CTEKMAHHYHO KO-
BETY BO U3bexaHve ee pa3pyLLUEeHUst NPU KOHTaKTe C 9KCTPareHTOM.

Janee, ¢ ©CNONB30BaHUEM TPAAYHPOBOYHON XapaKTEPHCTHKH, 3a0J1arOBPEMEHHO
noctpoeHHo cormacio MBU-12-163-11, paccuuraiiTe MaccoByt0 KOHIICHTPAIIHIO Jie-
Ty4ux (eHONOB ((PEHOMBHBINM WHJIEKC) B MIV/II.

[Ipu ucnonb3oBaHuK (POTOKOJIOPUMETPA € 3AIPOTrPAMMHUPOBAHHBIMU 3HAYCHUS-
MH IIapaMeTpOB I'PaJyHpPOBOYHON XapaKTEPUCTHKU 3HAUYEHUS MAcCCOBON KOHIIEHTpPA-
LUK JeTy4yuX (EHOIOB aBTOMaTUYE€CKH BBIBOAATCS Ha ero aucmiei. [lpu pabore Ha
(oTOKOTIOpUMETPE PYKOBOACTBYUTECH MHCTPYKIMEH, MTpHUIaraeMoil K mpuoopy.

KOHTPOJIlIb TOYHOCTU AHAJIU3A

KOHTpOJ'IB TOYHOCTHU IIpU OIPCACIICHUN (1)€HOJ'IOB MOKET OBITh BEITIOJIHEH IIyTeM
aHaJIn3a CICIUaJIbHO MPUTOTOBJIICHHOI'O U3 I'Co pacTBoOpa (I)CHOJ'Ia OYUILNCHHOI'O MpH
KOHICHTpAUUAX, PaBHbIX 3HAYCHUAM, MMPUBCACHHBIM JIS o6pa3u013 Ha KOHTpOJ’ILHOﬁ
IKajie.

6.26. Popmanbaervg,

dopmanbaerua (CHZO, MeTaHallb, MyPaBbUHBIA aJIbJIETH]]) — THIWYHBINA TeX-
HOTCHHBIN 3arps3HUTENbh OKpyXKaromeld cpenbl. OCHOBHAS 4acTh MPOU3BOJAMMOTO
MPOMBIIIICHHOCTBIO (hOpMabICTH/IA UICT Ha H3TOTOBJICHUE IPEBECHOCTPY)KECUHBIX Ma-
TEPUAJIOB, TJIC OH UCIIOJB3YETCsl JIIsl TIOJIydeHUsl KapOamMuiHou u (eHopopmabie-
THJTHON cMOJT. DopMasIbIeru] TaKKe IMPOKO MPUMEHSETCSI IIPH U3TOTOBJICHUH TLIACT-
Macc (Takux, Kak ()eHOIIACTHI U aMHHOILIACTHI), NCKYCCTBEHHBIX BOJIOKOH; M3 HETO
MOJTYYarOT TICHTAIPUTPUT (ChIPhE YISl MPOU3BOJCTBA B3PHIBUATHIX BEIECTB U ILIACTHU-
(uKaTopoB) U T.II.
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6.26. dopmanbgerng

CoOTBETCTBEHHO, 3arPS3HUTEISIMHA BOJIOEMOB (DOPMaIIbIECTHIOM SIBIITIOTCS CTOY-
HBIE BOJIBI IIEXOB IT0 TIPOU3BOJCTBY Pa3HOOOPA3HBIX, colepkamux (GpeHonpopmab-
JICTUJTHBIC M JIP. CMOJIbI, APEBECHOCTPYKEUHBIX IUIUT; MMPOU3BOJCTB OPraHHUYECKOTO
CHUHTE3a, MJIACTMACC, JaKOB, KPACOK; MPEANPUATUN KOKEBEHHOM, TEKCTUIIBHOU U 111~
JIFOJI03HO-0OYMa)KHOH MPOMBIIIIEHHOCTH. OCOOCHHO 3HAUYMMOE 3arpsi3HeHue ¢Gop-
MaJIbJIETHIOM BOJIOEMOB TPOUCXOANT MPH aBAPUIHBIX COPOCaX HEOUHIIEHHBIX CTOY-
HBIX BOJI.

Hcnonp3oBanre B BOJOCHAOKEHUH MATEPUAIIOB U3 HEKAUYECTBEHHBIX ITOJIMMEPOB
MIPUBOJIUT K TOSIBIICHHUIO (hOPMAaJIhJICTH/IA B BOJOIPOBOIHON BOJIC.

dopMalibJIeTU] CYUTACTCS KCCHOOMOTUKOM U XapaKTePU3yeTCs IIUPOKUM CIICK-
TPOM TOKCHYECKOTO JICHCTBUSI HA OpraHu3M 4enoBeka. O0nasaeT aniepreHHbIM Jei-
CTBHEM, MOXET IPOBOIMPOBATh KOKHBIE 3a00JIeBaHMsI, HETATUBHO BO3CHCTBYET Ha
T€HEeTUYECKUI MaTepHal, pernpoyKTUBHBIC OPTaHbl, IbIXaTeIbHbIC ITYTH, ITEYEHb,
KOXHBIN TTOKPOB U Jp. OKa3bIBaeT CUIbHOE JICHCTBYIE HA IEHTPAIBHYIO HEPBHYIO CH-
CTEMY, YTO CBS3aHO C IpeBpalieHreM (hopMaibaeruia B OPraHu3Me YeJIOBEKa B Me-
TaHOJ U MYpPaBbUHYIO KUCIOTY. DOpMasibieTH/i BHECEH B CHUCOK KaHLIEPOTE€HHBIX
BEIIECTB.

B npuponusix Bomax GpopmaibIeri MoCTENeHHO Pa3araeTcsi ¢ MOMOIIBI0 MHK-
poopranu3zMoB (Ouonerpananys). ITUM OOBSICHAETCS pa3indre B HOPMHPOBAHUH €TI0
CoZIep>)KaHusI B BOJIE BOJIOEMOB XO3SHCTBEHHO-ITUTHEBOTO M PHIOOXO3SICTBEHHOTO Ha-
3HAYCHUSI.

[NAK dbopmanbaeruna B Boje YCTaHOBICHO: JJIsI BOJOEMOB XO3IHCTBEHHO-TTUTh-
€BOI0 U KYJITYPHO-OBITOBOIO BOJIOMOJIb30BaHUs — 0,05 MI/JI, TUMUTHPYOIIUI TIOKa-
3areilb BPETHOCTH — CAHUTAPHO-TOKCUKOJIOTHIECKUH (2 KIIacC OMACHOCTH); IS PBI-
00X03sTCTBEHHBIX BoZoeMoB — 0,1 MI/II, TUMATHPYFOIINI MTOKa3aTeNnb BPEIHOCTH —
TOKCHUKOJIOTHYECKHH (4 Kjacc OMacHOCTH).

METOA ONPEAENEHUA

Merton omnpezeneHusi KOHUEHTpauuy (GopMallbAEruia SBIAETCS KOJIOpUMETpUYe-
CKHUM U IIPEAHA3HAYEH VISl aHaJIN3a IIPOo0 MOBEPXHOCTHBIX U OUMILEHHBIX CTOYHBIX BOJI.
Onpenenenvie npooautcst o MBU-09-164-11 ocHOBaHO Ha OKUCIEHUH (DEHUITH]I-
pasuHa g0 ¢penmnruapasona rexcanuanodepparom (III) kamus. [Ipomexyrounsiii mpo-
JIYKT BCTYTaeT B PEakluIo KOHAEHCAUH ¢ (hopMabIerHIoM, 00pa3ysl NPOIyKT Kpac-
HO-OpPaHKEBOTO I[BETA.

OmnpeneneHnto MEIAoT albIeru/bl, 00pa3yIolIle B YCIOBUSIX aHAIN3a OKpAILCH-
HBIC COCTMHEHMUSI.

OxpatieHHas: Tpo0a KOJIOPUMETPUPYETCsl BU3YaTbHO JTHOO0 (HOTOKOIOPUMETPH-
YECKH.
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6. MOKA3ATENU U NPOLIEAYPbI AHATIU3A

Jluama3oH omnpeieNseMbIX KOHIEHTpaluil (hopManbaeruaa B BOJC: P BU3yallb-
HO-KOJIOpUMETpHUYecKoM omnpesesicHnd — ot 0,05 10 2 Mr/i; npu (GOTOKOIOPUMETPH-
yeckoM onpenaenennu — ot 0,03 no 0,4 mr/m.

O0beM mpoOsr — 10 MJI, MPOAOIKUTEIBHOCTh aHa3a — He Oosiee 40 MUH.

OBOPYOBAHUE U PEAKTUBDI

Boponka naboparopHasi mosuMepHasi, MUMeTKa-KarnelbHULIA ToJIMMepHas Ha 1 Mo
(3 wrt.) u 3 mu1, nuneTka rpagyupoBanHas Ha 10 Mt (B cOCTaB HEKOTOPBIX M3/CNIUI HeE
BXOJIMT) CKJISIHKA JUIsl KOJIOPUMETPUPOBAaHUsI MepHast ¢ MpoOkol 1 MeTkaMu «10 M,
«20 mMm» (2 mrt.), cTakaH ¢ METKOH «25 M), CTEKIIIHHAs TaJlovKa.

OWIBTPHI «Oemas JICHTay.

JuctunnupoBanHas Bofa, rekcarmanodeppar (I11) kamms (B kancynax mo 1,25 r),
M30IIPOINMIIOBBIN CIIUPT, pacTBOp ruapokcuaa Harpus (10%), dnakon amst pacTBopa rek-
carmanodeppara (I1I) kanus, ¢nakon ¢ HaBeckoit (1,9 r) penmnruapasuna.

MpumeyvyaHwne. Boga guctnnnnpoBaHHasi B COCTaB U3LENUSA HE BXOOUT.

KoHTposibHas 1BeTOBas IIKajia 00pa3loB OKpacku mpod «Dopmaibaeruiy
(0; 0,05; 0,205 0,50; 2,0 mr/m).

[Ipu dpoTorkonoprMeTprIeckoM OIpeaeTeHnH: (POTOKOIOPUMETPIMETP «DKOTECT—
2020» unM aHaJIOTUYHOrO TUMAa ¢ KioBeToi 10 MM.

Pacnonooicenue 060py()0661H14ﬂ u peakmueos cm. 6 nacnopme Ha uzoeinue.

NOAroTOBKA K MPOBEAOEHUIO AHAJIU3A

[loaroToBka K MPOBEACHHUIO aHAJIN3a COCTOMT B MPUTOTOBJICHUH PacTBOPOB (e-
HWITHIpa3WHa U rekcanuaHodeppara Kajuus. YKa3aHHbIE pacTBOPBI HEYCTOWYMBEI MTPU
XpaHEeHUH, TOATOMY MX HEOOXOAMMO MPUTOTOBUTH B ICHb aHAIN3A.

Ipurorosiienue pacTBopa GeHUITHAPAZHHA

[lepenecute momHOCTHIO HaBecKy 1,9 T deHmIrnapasuHa
D n3 (akoHa B CTaKaH.

Ononochure (akon 10—15 My IUCTHIUIMPOBaHHOMN BOABI

U IIEpEIICHTE €€ B CTAKAH.

[IpuGaBpTe AUCTUIUIMPOBAHHYIO BOY 10 METKH «25 MID»

U HepeMelIaiTe pacTBOP CTEKISTHHOM MaIOYKOM 10 MOJIHOTO
pacTBOPEHHsI PEaKTUBA.

25 mn
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AV

%

U

PacTtBOp oTdhunbTpyiite yepe3 OyMaXHbBIN (GUIBTP B 0CBOOO-
JUBIIUICS (PIIAKOH.

PactBop henmnrunpazuHa ciemyeT MUCIOIb30BaTh B ICHb
IIPUT'OTOBJICHHA.

[Ipu n3pacxomoBaHuM pacTBOpa WM UCTCUYCHUH CPOKa
TOJJHOCTH TIPUTOTOBBTE CBEKUH PACTBOP, UCTIOIB3Ys HOBBII
(hmakoH ¢ HaBecKo#l (peHMITHIpa3HHA.

IIpuroroBiienne pacTBopa rekcanuanogeppara Kajius

25 mn

&

OTBOP NPOB

[lepenecure momHOCTRIO HaBecKy 1,25 T rekcaranodeppa-
Ta KaJusl U3 Karcysbl B CTaKaH.

[IpubaBbTe AUCTHIITMPOBAHHYIO BOLY IO METKH «25 MI» H
HepeMeIaiTe pacTBOP CTEKISTHHON MAJIOUKOW /10 ITOJIHOTO
pacTBOPEHUsI PEAKTUBA.

ToToBBIN pacTBOp MepeneiTe Bo (akoH, mperHa3HAYCHHBIN
JUIsl TAHHOTO pacTBopa. PacTBop rekcarmanodeppara kamms
ClelyeT UCIONb30BATh B JI€Hb ITPUTOTOBIICHUS.

s otOopa mpo0 npu onpenesneHny GOpMalIbACTHAA UCTIONB3YIOTCSI TepMETHY-
HO 3aKpbIBAIOLIHECs: OyTbUTH U3 CTEKIIA.

Amnanu3 npo0 cieayeT MpOoBOAUTE HE MO3/Hee 6 4. rmociie oToopa mpod mpu xpa-
HEHHMU UX INpH Temneparype He 6ojnee 10 °C Oe3 KOHCEpBUpPOBaHUS, JTHOO B TCUCHUE
10 cyTok TIpH YCIIOBHW KOHCEPBUPOBAHUS MPOOBI CEPHON KHUCIOTOW M3 pacueTa 5 M
pactBopa cepHoit kucnotsl (1:1) Ha 1 11 MPoOOHL.

Tloopobuee 06 ombope u nodecomoske npob cm. 8 pazoene 3.
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BbIMONIHEHME AHAJIU3A

OrnonocHUTE MEPHYIO CKISIHKY HECKOJIBKO pa3 aHaJH3Hupye-
MOM BOJIOM.
Haneiite B ckistHKY 10 MeTKH «10 MiD»y TIpoOy BOIIBL.

MpumeyaHwue.
[na To4HbIX aHann3oB 06beM Npobbl OTMepbTe C MOMOLLbIO rpa-
OYVPOBaHHOW NUNETKW.

2,

Jlo6aBbTe B CKISIHKY pa3HbIMU mUreTkaMu 0,5 Mt
n3onponuwioBoro coupra u 0,5 M pactsopa
(heHmnrHApa3zHA.

3akpoiiTe CKISIHKY MPOOKOH M mepeMeraiire.
Boiaepkute pactBop 10 MuH.

3.

Jlo6aBbre B cKiIsIHKY munetkoi 0,3 M pacTBopa
rexcanmanodeppara (I1I) xamus.

3akpoiiTe CKISHKY MPOOKOH U MepeMeIianTe.
Breinepaxute pactBop 5 MUH.

4.

Jlo6aBbTe B CKISTHKY mumeTkoi 2,0 MJI pacTBOpa
runpokcuna Harpus (10%).

3akpoiiTe CKISIHKY IPOOKOH M miepeMelnaiire.
Briaepkute pactBop 4 MuH.
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5.

[IpoBeauTe KOIOPUMETPUPOBAHUE TPOOBI.

[Ipu BU3yalIbHO-KOJIOPUMETPUUYECKOM ONpPEIeICHUH CKIISH-
Ky ¢ Tipo0oii oMeCcTUTE Ha OeIoe ToJie KOHTPOJIBHOM
IIKAJTBL.

Ocgeriasi CKIISTHKY PacCESTHHBIM OCITbIM CBETOM JIOCTATOU-
HOW MHTEHCHBHOCTH, HAOIOATEe OKPACKy pacTBOpa CBEPXY
BHU3.

Onpenenure OrKaniiee MO OKPACKe MoJie KOHTPOIbHON
IKaJIbl 1 COOTBETCTBYIOIIEC €MY 3HAUCHUC KOHUICHTpPALUN
(dbopmaibaeruia B Mr/J.

6.

[Ipu poTOKOIOPUMETPHUUECKOM OIPEACICHIH OKPAILICHHYIO
poby nomectute B KtoBeTy (10 MM) 1 onpenenure 3Have-
HHUE ee ONTHUYECKON IIIOTHOCTH Ha (DOTOKOIOPHUMETPE
«39xorect—2020» UM aHaJOTMYHOIO TUMA IPU IJIUHE BOJHBI
525 HM OTHOCHTEIFHO XOJIOCTOH MPOOBI.

[anee, ¢ UCMOIB30BAaHUEM IPATYUPOBOYHON XapaKTEPUCTH-
KM, 3a0J1arOBpeMEHHO TIOCTPOCHHOH COITIacHO
MBU-09-164-10, paccuntaiiTe MacCOBYIO KOHIICHTPAITUIO
(hopmapaeruga B MI/II.

[Ipu ucnonb3oBaHuK (HPOTOKOJIOPUMETPA € 3aIPOTrPAMMHUPOBAHHBIMU 3HAYCHUS-
MU MapaMeTpOB IPaJyHpPOBOYHON XapaKTEpPUCTHUKH, 3HAUEHUSI MacCOBOW KOHLEHTpA-
uu (hopMalibaeruia aBTOMaTHIeCKH BBIBOJSATCS Ha ero aucruieil. [Tpu padote Ha do-
TOKOJIOPUMETPE PYKOBOJACTBYHTECh MHCTPYKIIMEH, MpuiiaraeMoil Kk mpuoopy.

KOHTPOIlIb TOYHOCTU AHAJTIU3A

KOHTpOJ]b TOYHOCTHU MOXKET 6I)ITI) BBIIIOJIHEH MYTEM aHajin3da CTaHJAapTHOI'O
pactBopa dopmabaeruaa, IpuroTopieHHoro u3 Gopmanuna aubo uz ['CO, npu
KOHIICHTPAIIUAX, PABHBIX 3HAYCHUSIM, MPUBEICHHBIM Ui 00pa3iioB HA KOHTPOJIbHON
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6.27. ®ocdaTtbl n obwmmn occop

Coenunenus hocdopa MOTYT OCTYIATh B BOAOEMBI C TIOBEPXHOCTHBIM CTOKOM
CENbCKOX035HCTBEHHBIX TOJIEH, CTOKaMU (epM, HEIOOUUIEHHBIMU HJIM HEOUYH-
IICHHbBIMU GBITOBLIMI/I CTOYHBIMU BOJaMHM, a TAaKKE CO CTOKaMM HCKOTOPLIX IIPOU3-
BoACTB. Hamnume m30bITKa coequHeHni Gochopa MPUBOANT K PE3KOMY HEKOHTPO-
TUPYyEeMOMY TIPUPOCTY PACTUTENBHON OMOMAacChl BOAHOTO 00BEKTa (IBTPOPUKAIINN).
Oco0eHHO XapaKTepeH NaHHbBIM MpoLecc AJIS MAJONPOTOYHBIX U HENPOTOYHBIX BO-
J0eMOB. B pesynprare NporcXoauT u3MEeHEeHHE TPOPHUUIECKOTO CTaTyca BOI0EeMa, CO-
MPOBOXK/IAIONIEECs] MEPECTPOHKON BCEro BOJHOTO COOOIIECTBAa U BeAyllee K Mpeod-
JaIaHUI0 THUJIOCTHBIX MPOIECCOB. DTO COMPOBOMKAAETCSI BO3PACTAHHEM MYTHOCTH,
COJICHOCTH, KOHIIEHTpaluu OaKTepuil, CHIPKEHHEM KOHLIEHTPAallMM PacTBOPEHHOI'O
KHCJIOpOAa.

B npuponHbIx ¥ cTOUHBIX BoAax (ocdop MOKET MPUCYTCTBOBATH B PA3HBIX BHU-
nax. B pactBopennoM cocrosHuu pochop MOKET HaXOAUThCS B BHAE opTodocdop-
Ho# kucnotel (H,PO,) u ee annonos (H,PO,, HPO 42’, PO 43’), B BHJIE METa-, IUPO- U
nonudocdaroB (3TH BEIIECTBA UCIIONB3YIOT ISl TIPEAYNPEKACHUsI 00pa3oBaHus Ha-
KUIIM, OHU BXOJST TAKKe B COCTAB MOIOLIUX cpelcTB). Kpome Toro, cymecTByroT pas-
HOOOpa3Hble PochOopopraHNuecKre COSANHEHNS! — HYKJICHHOBBIE KUCIIOTBI, HYKIIEO-
npotenabl, GochoIunuabl U Ap., KOTOPbIE TAKXKe MOTYT NPUCYTCTBOBATH B BOJE,
SBJISISICH POIYKTAMH JKU3HEIESTeIbHOCTH WITM pa3nioxkeHus: oprann3MoB. K ¢ocdo-
POPraHNYeCKUM COCIMHEHUSIM OTHOCSTCS TAKKE HEKOTOPBIE MECTHUIHIBI.

Dochop MOKET colepKaThesl U B BUJIC HEPACTBOPUMBIX COCIMHCHUH (T.H. meep-
oas haza 600b1) — TPUPOTHBIX MHUHEPAIOB, OEITKOBBIX, OpraHudeckux (Gocdopconep-
JKaIUX COEIMHEHUH, OCTAaTKOB yMepIInX opraHu3mMoB u 1p. Docdop B TBepaoi daze
B IIPUPOJHBIX BOJOEMaX OOBIYHO HAXOAUTCS B JOHHBIX OTIIOKEHHSX, HO MOXKET H IIpHU-
CYTCTBOBAaTb B BHJIC B3BCILICHHBIX B BOAE TPYAHOPACTBOPUMBIX (PochaTos.

Hopmarussl copepxanusi coequneHnid pochopa B BoJe MPUBOISTCS B Tepecye-
Te Ha pocdar-uon* (PO 43 ”); HCHIOJTB3YETCsI TAKKE TIepecyeT HEMOCPEACTBEHHO Ha (oc-
dop (P). CooTBeTCTBEHHO MOXKET OBITh PacCUMTaHa MAaCCOBask KOHIICHTPALIMS KOHKPET-
HBIX COEIMHEHUI.

[NAK docdar-nona s TMTHEBOH BOABI U BOIABI BOIOEMOB XO3IHCTBEHHO-OBITO-
BOI'O Ha3Ha4YEHMs cocTaBisieT 3,5 Mr/a (B mepecuere Ha pochop — 1,1 Mr/m), anst Bo-
JIOEMOB PBIOOXO03SIMCTBEHHOTO Ha3HaYeHusT — 0,2 MI/JI, TUMATHPYIOMIMHI ITOKa3aTelb
BPEJHOCTH — OPraHOJIENTHYECKUH.

* HckimoueHne CoCTaBIsIOT GocopopraHndeckre NeCTUIUABL, KOTOpbIe 00pa3ytoT 0coOyro Tpym-
Iy TOKCHYHBIX COEIMHEHMI 1 aHAIMTHYECKU ONPEJIEISAIOTCS B BOJE CIEIHAIbHBIMU METOAMH.
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METOO ONPEOENEHUA

Merton onpenenenust pocdatos sBisgercs konopumerpuyeckum (MBU-05-240-10,
MHA © 14.1:2.112-97(2004), UCO 6878) n npurofeH Al aHanuM3a MUTHEBOH, MpHU-
POHOW M OUYMILIEHHOW CTOYHOW BoJBI. OnpelelieHne OCHOBAaHO Ha peakiuu docdar-
HMOHA C MOJIMOJIaTOM aMMOHHMS B KHCIIOH cpefie ¢ oOpa3oBaHueM coyd (HoCcPOpHO-MO-
T1OICHOBON I'€TEPOIOIUKUCIIOTHI:

HPO,” + 3NH," + 12M00O,” + 23H "= (NH,),[PMo ,0, ]+12H,0

JKEIITBIN

OOpasyIomuics MPH STOM JKEJITBIH TPOAYKT jAajiee, MO JeHCTBUEM BOCCTAaHO-
BUTENI — ACKOPOMHOBOM KHUCIIOTHI B MPHUCYTCTBUH CYPbMSIHO-BUHHOKHUCIIOTO KaJHs
(aaTHMOHMIITApPTpATa KaJHsl), TIPEeBpaIIaeTCs B KOMIUIEKC — BOCCTAHOBJICHHYIO (hop-
My pochopHO-MOTHOAEHOBON T€TEPOTIOIUKHICIIOTHI, OKPAIIEHHYI0 B HHTEHCHBHO-TO-
ayOoii 1BeT. B maHHYIO peaknuro U3 BCEX BOSMOXKHO TPHCYTCTBYIOIIMX B Bozae (oc-
(haToB HEMOCPEACTBEHHO BCTYMAIOT TONBKO opTodocdarsl. B peaknuio He BCTymaroT
nonugocdarsl U cioxubie 3GUpsl GochHOPHOR KUCTOTHI.

st onipenenenus monudocdaToB nx NpeaBapuTeIbHO TEPEeBOAAT B opTodocdaTh
IyTeM KHCJIOTHOTO THIPOJIM3a B TPHCYTCTBUM CEPHOI KUCIOTHL B Tex ke ycoBuMSIX,
9710 U mTosidocdatsr (T.e. Mocae KHCIOTHOTO THAPOIH3a), OMPEICIIIOTCS TakKe MHO-
rue crnoxHsie 3Gupsl hochopHON KUCTOTHL. Peakuusi KUCIOTHOTO THAPOIM3a Ha MpH-
Mmepe nupodocdara IpoTeKaeT CIEAYIOIIM 00pa3oM:

Na,P,0,+ 2H,SO, + H,0 = 2H,PO, + 4Na'+2S0,”

47277

[Ipu anammse docdaroB B rUAPOIN30BAHHON TPOOE HETIOCPEACTBEHHO OIpe/Ie-
nsietcst cymma oprodocdaroB u monmpocdaroB; KOHIEHTpaIws ke noiudocaro pac-
CUHUTBHIBACTCS KaK PA3HOCTh MEXK/Y Pe3yJIbTaTaMU aHaJK3a THAPOIN30BAHHON U HETH/I-
POIM30BaHHON MPOOBI.

Hexoropsie docdopcoaepskaiiie opraHndeckie COeTUHEHHS MOTYT OBITH OIpe-
JIETICHBI TOJIBKO TIOCIIEe MX MUHEpAIIU3aIliH, HAa3bIBAEMOW MHOTIIA TAKKE «MOKPBIM CYKH-
ranvem». Munepamu3zanus (hochopcojepKaliux OpraHuuecKuX COCMHEHUH MPOBO-
JUTCS TIPU KUTISTYCHUH TIPOOBI ¢ JI0OABJICHHEM KUCIIOThI U CHIIBHOTO OKUCIUTENS —
nepcynbdara aMMOHUs. Peakiusi mpoTekaeT 1o ypaBHEHHIO:

0)
M
R-O-P-OR' + (NH,),S,0,+ H,SO, = H,PO, + 2NH,"+ 3SO,* + oprannyeckue
ODH dparmMeHTsI

209




6. MOKA3ATENU U NPOLIEAYPbI AHATIU3A

[Mociie mpoBeficHUST MUHEPATU3aIUK TPOObI, KOTOpasi MPUBOJUT K TpeBpalie-
HUIO B opTodocdaThl Bce, 1axke HepacTBOPUMBIE, CoeTMHEeHUs pochopa, MPUCYTCTBY-
I0IMe B BOJE, ONpeNeNsIeTcs colepkanue odwezo ¢gocgopa, T.e. cyMMapHOH
KOHIICHTpaIuu cBex (GochopcoiepKaliux COSIUMHeHMI B iepecuere Ha docdop. O-
HaKO /ISl TIPUPOJTHBIX BOJI, HE COJEPIKAIIUX WM COJIEPXKAINX HE3HAYUTEIbHOE KO-
JTUYECTBO TPYIHOTHIAPOIHUIYIOMUXCS docdaToB B TBepmod dasze, MHHEpaTU3AIUN
00BIYHO He TpeOyeTcs, U MONyYCHHBIN NpHU aHalln3e TUIPOIM30BAaHHOW MPOOKI pe-
3yJIbTaT MOXKET C XOPOUIUM TMPUOIMKEHUEM OBITh TPUHSAT 32 COJEPKaHHE OOIIEro
docdopa.

Onpenenenuro oproPocharoB MEIArT CyabPHUIbI U CEPOBOIOPO]I, & TAKKE HUT-
PUTEL, XpOMATHI, KEJI€30 B KOHHCHTPALMAX, BCTPCUAIOIINXCA TOJBKO B 3aIrPA3HCHHBIX
MPUPOJIHBIX MM CTOYHBIX Bojax. Criocod yCTpaHeHHs MEIIAroIUX BIUSHUMN MpHBe-
JICH B OTIMCaHWH BBITIOJIHEHNUS onpesiesieHust. CUITbHOKUCIIBIC U CHITBHOIIEIIOYHBIC TIPO-
ObI TPEIBAPUTEIILHO HEHTPATU3YIOT.

OxpaineHHas mpoda KOJIOPUMETPUPYETCsl BU3YalbHO JTHOO0 (HOTOKOIOPUMETpPH-
YECKH.

Jluana3oH orpe/esieMbIX KOHIIeHTpaluii (ocdar-uoHa B BOJC: MIPU BU3YaIbHO-
KOJIOpUMETpHUIECKOM orpeneicHnn — ot 0,5 1o 7 Mr/im; ipu (pOTOKOTIOPUMETPUIECCKOM
onpenenennn (MBU-05-240-10) — ot 0,01 go 3,5 mr/x (660 aMm).

O0beM TpoOBI AJ1st aHanu3a coctarisieT 10 MII, TPOJOIKUTEILHOCTh BBITIOJTHE-
HUSI aHaJIM3a — OKOJIO 15 MuH. pu onpeneneHnu oprodocdaroB u He Oosnee 60 MUH.
npu onpeseneHnu noiaudocdaros.

OTBOP MNPOB

M5t or6opa npo0 npH OIpeesIieHHH PACTBOPEHHBIX OpTO(ochaTOB UCIOIB3YIOTCS
OyTeiH U3 crekna. [Ipu HeoOXoAUMOCTH MPOBOIAT (PUIBTpOBaHHE Ha MECTE TIPH OT-
6ope npo0O. [IpeanodruTenbHO BHITOTHEHHE ONPEeIeHU Ha MecTe oToopa mpoO. Jlo-
nmycKaercsi XxpaneHue npo6 oprodocdaroB He Oomnee 3 CyTOK MPH YCIOBHU WX KOHCEp-
BaIwu Jo0asieHneM 2-4 mi ximopodopma Ha 1 11 BogbL.

s orGopa mpoO mpu ompeneneHny noaudocdaToB UCIONB3YIOTCA OyTHUIA U3
MOJIMMEPHOT0 MaTepuaia win crekna. Jlomyckaercst Xxpanenue mpob oprodocdaro u
nonugocdaros B TeueHne He Oosee 1 CyTOK NpHU yCIOBHM MX KOHCEpBalWMU J00aBIie-
HueM 2—4 mut xsopodopma Ha 1 11 1 oxmaxaenuu o 2—5 °C.

Iloopodnee 06 ombope u noocomoske npod cm. 8 pazoene 5.
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A. Onpeoenenue ghocpam-uona ¢ numupegoii
U npupooHoll 600e

OBOPYOOBAHUE U PEAKTUBDI

MepHast CKIsSHKAa ¢ MeTKaMu «5 M, «10 mm», «20 Mi» ¥ TTpOoOKOH, MHITeTKA-
KanenpHAIA nojauMepHas Ha 1 mut (5 mt.) m Ha 3 it (3 mmIT.), MATIeTKa TpayHpOBaH-
Hast Ha 10 M1 (B cOCTaB HEKOTOPBIX M3JIENUI HE BXOJHWT), MPOOUPKA IpaayupOBaHHAS
C MPOOKOH ISl MPUTOTOBJICHUST PaCTBOPa aCKOPOWHOBOM KHUCIIOTHI, IPOOUpPKA TpaIyH-
pOBaHHas ¢ IMPOOKOWM JJIsl MPUTOTOBJICHHSI CMEIIAHHOTO PEaKTHBA.

Bona auctwiuimpoBaHHas, KUCIOTa aCKOPOMHOBAsS, PACTBOP CYypPhMSIHO-BUHHOKH-
CJIOr0 Kayius, pacTBOP JUIsS CBSI3bIBAHUS HUTPUTOB (PacTBOP CY/Ib(AMUHOBOW KHCJIO-
THI), PACTBOP MOJIMOJ]aTa aMMOHHUS, PACTBOP CEPHOM KUCIOTHI (2,5 MOJB/JT), pacTBOP
cepHOM KUCIOThl 34%-Hbli

KoHTponbHas mnBeroBas mkaiga o0pas3inoB okpacku «Oprodocdaren (0; 0,5; 1,0;
3,5; 7,0 mr/n).

[Tpu poTokonopumerpudeckoM onpeseneHnun: GoTokoIopruMeTp «IKkoTecT—2020
WJIM aHAJIOTMYHOTO THUIIA ¢ KtoBeTor 10 MMm.

Pacnonoscenue 0b6opyoosanus u peakmueog cm. 8 nacnopme Ha usoenue.

noaroToBKA K AHAJIU3Y

[oaroToBka K aHAJM3y COCTOUT B MPHUTOTOBJICHUH PACTBOpa acCKOPOMHOBOM KHC-
JIOTBI ¥ CMEILIAHHOIO PEaKTHBA, UMEIOLIUX OIPaHUYEHHBIC CPOKU TOAHOCTU U PacXo-
JlyeMBIX IIPU aHAJIU3E.

IIpuroroBiieHHe pacTBOpa aCKOPOMHOBOI KHUCJIOTHI

B rpagyupoBanHyr0 POOHUPKY ISl IPUTOTOBICHHE PACTBOPA aCKOP-

OMHOBOM KHUCIOTHI Haselre 10 MJI TUCTIITUPOBAHHON BOMBI, J0-
6aBpTe B Bomy mmareneM 0,2 T ackopOMHOBOM KUCITOTHI
(1/3 mmarens 6e3 TOPKH), 3aKPOUTE KPBIIIKOW U TIepe-
MeIaiTe 10 MOJTHOTO PACTBOPEHHUSI.
Cpoxk rogHocTH pacTBopa — 1 CyTKH.
PactBop xpanute B TOH ke MPOOHPKE, FEPMETHIHO

10 mn 3aKpPBIB €€ TIPOOKOH.
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IIpuroroB/ieHNe CMEMIAHHOIO PEeAKTHBA

B rpanynpoBaHHyI0 IpOOUPKY [UIsl IPUTOTOBJICHHE CMEILIAHHOTO
\ / peakTiBa 100aBbTE C UCTIOIB30BAHHEM IHIIETOK MOJIUMEPHBIX
Wl

L

5,0 mut pacTBOpa CepHOM KUCIOTHI (2,5 MOJIB/1);

2,0 M1 pacTBOpa MOJIMOaTa aMMOHUS;

2,0 M1 pacTBOpa acCKOPOMHOBOM KHCIIOTHI,

1,0 M1 pacTBOpa CypbMSIHO-BHHHOKHCIIOTO KaJIUS;

12 xarrens (0,4 M) pacTBOpa isi CBSI3BIBAHMSI HUTPUTOB.
ConepxumMoe mpoOupku nepemernaiite. CMelaHHbIT
PEaKTUB TOTOBSAT HEMOCPEICTBEHHO IEpel MCIO0Ib30Ba-
HUCM.

PacTtBOp XpaHuTe B TOH e MPOOUpKE, TEPMETHIHO
3aKpBIB €€ TIPOOKOH.

BbINOJIHEHUE ONPEOENEHUA

1.

OnoioCHNTEe MEPHYIO CKISTHKY HECKOJIBKO Pa3 aHAM3HUPYEeMOit
Boyioid. Hareiite B CKiIstHKY TIpoOy BOJIBI 10 MeTKH «10 Mim».

MpumeyaHwue.
[na TouHbIX aHanu3oB o06bem Npobbl OTMEpLTE C MOMOLLBIO rpa-
OyVpOBaHHOW MUMNETKU.

2.

JloGaBbTe K MpoOe MUIeTKoM nonmmumMepHoi 1,0 M1 cMmeran-
HOT'O PEaKTHBA, IEpEMEIIANTEe U 3aTeM IPYroi IMHUIIETKON
gepe3 2 MUH. — 3 KaIuTd pacTBOpa aCKOPOMHOBOH KUCIIOTHL.
CKIISTHKY 3aKpoiiTe MPOOKOH U BCTPAXHUTE IS TIEPEeMeEII-
BaHUsI PacTBOpa.
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CMeLuaHHbIA PacTBOP COOEPXUT CEPHYH
kucnoty. CobnioaanTe OCTOPOXHOCTL NMpwU
BbIMOSIHEHUU JaHHOM onepauun!

OcraBbre ipo0y Ha 15 MHH. 11 TOJTHOTO MPOTEKAHMUS
peakuuu.
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4,

BhINOMHHUTE KOJOPUMETPUPOBAHUE MPOOBI.

[Ipu BU3yanbHO-KOJIOPUMETPHIECKOM ONPEIETICHUN CKIISTHKY
¢ mpo0oit ToMecTUTE Ha OeNoe MoJie KOHTPOJIBHOH IIKAJIBI.
Ocgelliasi CKJISIHKY pacCessHHbIM OCJIbIM CBETOM JI0CTaTOU-
HOW MHTEHCUBHOCTH, HAOIOaTe OKPACKy pacTBOpa CBEPXY
BHU3.

Onpenenure OmKaiIiee O OKpAcKe 1MoJjie KOHTPOIbHON
IIKaJIbl U COOTBETCTBYIOILEE €My 3HaYeHHE KOHLICHTPALUH
docdar-nona (C,,) B mMr/m.

5.

[Ipu doToKonOpUMETPHUIECKOM OIPEAEIICHUN OKPALICHHYIO
npoOy momectrte B KioBery (10 MM) 1 onpeznenure 3Ha4YCHUE
€€ ONTHYECKOH MIOTHOCTH Ha (POTOKONOpUMeETpe «IKOTECT—
2020y uau aHAJOTMYHOTO TUTIA TIPU JJTUHE BOJIHBEI 660 HM
OTHOCHUTEJILHO XOJI0CTOM po0bl. Jlaiee, ¢ UCIoIb30BaHHEM
IpaJyHMpOBOYHOMN XapaKTEepUCTHKH, 3a0JIarOBPEMEHHO I10-
cTpoeHHoi cormacHo MBU-05-240-10, paccuuraiite macco-
ByI0 KOHIeHTpauto ocdar-uona (C,,) B MI/IL.
[py ncronp30BaHMM (POTOKOTIOPUMETPA € 3aIPOrPAMMHUPOBAH-
HBIMHU 3HAYEHHSIMU TIapaMEeTPOB IPaynpPOBOYHON XapaKTEPUCTHKH, 3HAYCHUS MAaCCOBOH
KOHIIeHTparmu (ochar-noHa aBTOMATHIESCKH BBIBOISITCS Ha ero jauciuieil. [Ipu pabote Ha
(hoTOKONIOpUMETpE PYKOBOIICTBYHTECh HHCTPYKIIMEH, ITpHIaraeéMoi K Iproopy.

B. Onpeoenenue 2udponusyrwuuxca nonugocghamos
u 3hupos ghochopnoit kuciomol 6 numvegoll U NPUPOOHOI 800€

OBOPYOBAHUE U PEAKTUBDI

O0opya0BaHKEe U PEaKTUBBI — TE )K€, UTO U JJIs1 onpeaeicHus Gocdar-uoHa (or-
penenenue 6.27, A).

Kunenku (cTexyisiHHbIE KanmwuIsApbl), Koj0a KOHUUECKast TEPMOCTONKAS ¢ METKOM
«50 MT», XOJIIOAMIBHUK BO3ILYLIHBIH 0OpaTHBINA CO NUTH(-KEPHOM.

PactBop ruppokcuna Harpust (10%), pactBop denondraieHa (B COCTaB HEKOTO-
PBIX U3ICIUNA HE BXOJIST).

[TnuTKa BNMEeKTprYecKast C 3aKPBITHIM HAarpeBaTeIbHBIM JIEMEHTOM (B COCTaB H3-
TS HE BXOJWT).

[umuHap MepHBIH (B COCTaB HEKOTOPBIX M3CIHIA HE BXOJINT).
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BbINMONMHEHWE ONPEOENEHUA

50 mn

-

H,SO, 1 mn

h

Jp== b=

kuneHune 30 MUH.

/4
A

a
o
<
a

f

= [

OmnonocHUTE KOHMYECKYIO KOJIOY HECKOJIBKO Pa3 aHaIu3upye-
Mo¥ Bofoil. Haneiite B konOy mpoOy Boabl 10 METKU «50 M.
NMpumeyaHwue.

[nsa ToYHbIX aHanu3oB 06beM MPoObl OTMEPLTE C MOMOLLBI Mep-
HOro uMnuHapa.

2,

JloGaBbTe K npobe numneTkoi 1 M1 34%-Holi cepHOI KUCIIO-
TBI U HECKOIIbKO KHTIETIOK.

CoGnioganTte 0CTOPOXHOCTL Npu JobGaBne-
HUM pacTBoOpa CepHOW KUCIOoThbI!

IIpoBemute THAPOTU3 TIPOOKI. J[JIs1 3TOTO MPUCOSTUHUTE K
KOJI0€ BO3MYIIHBIN OOpaTHBIN XONOJMIBHUK, KaK TMOKa3aHO Ha
PHUCYHKe, U TIOCTaBbTe KOOy ¢ Tipo0Ooii Ha tumTKy. [loBenure

pacTBOp 10 KUIEHUS U KUIISTUTE CMECh
OxnaxpeHue IIPY MMHAMAJIBHOW MOLIHOCTH Harpesa-
npo6bI Hust 30 MUH., TIOCIIE YETo OXJIAAUTE

KOJIOY /10 KOMHATHOW TeMITEpaTyphl.

4.

OxytaxieHHy 0 po0y HelTpamm3yiire. [ sToro no06aBeTe B
po0y MuIeTKamMu 2 Karuik pacTBopa (eHondranenHa u, mo-
creneHHo, 10%-HbIil pacTBOp TUAPOKCH A HATPUS 0 TIOSIBIIE-
HUS OJIeTHO-PO30BOI OKPACKH PacTBOpa MO UHIUKATOPY.

5.

JobaBbre B K010y 10 METKH «50 MID» JUCTHIUTUPOBAHHYIO
BOJTy JUIsl BO3MEIIEHUS TOTEPU BOJIbI IPU KUIISTYEHUM.

6.

Ot6epure yactb mpoOsl (10 MIT) B MEpHYO CKIISIHKY M aHAU-

/

| —
_I -
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3UpYyiTE ee B COOTBETCTBHH C M. 6.27, A.
Onpepenenue | IlOMy4eHHBI pesynbraT NpeACTaBIsCT
cdocdpart-MoHa | CyMMy KOHIEHTpanumii oprodocdaros u
non. 6.27, A nomdocdaros (C,) B mepecyere Ha oc-

¢dar-uon (PO,").
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7.
OnpepeneHue B otnenpHOI Tpo0e aHaIM3UpyeMor BOJIBI OIIPEICITUTE KOH-
toccpar-noHa uenTparuio pocdar-uona (C,,) B COOTBETCTBHHM € II. 6.27, A.
non. 6.27, A
MpumeyvyaHwue.
YcnoBus BbINOMHEHMSA OMepaLmii U KONMOPUMETPUPOBaHMA Npu onpe-
aeneHunmn optocpocdaTtos 1 nonmudocatoB AOIMKHbI ObITb OAUHAKOBSI.
8.

-~ 3
Paccuuraiite koHuenTpanuio nomadocdaros (C,,) B Mr/i1 B nepecuere Ha PO,
o dopmyie:

Cmp: Cz B C0<1> >
rae C;— cymMmapHas KOHLEHTpauus nojupocdaros 1 oprogocdaros B ruapo-
o 3
JIM30BaHHOM 1pobe B nepecyere Ha PO,™, mr/;

C,,, — KoHUeHTpaiws Gocdar-uona B 1pode, onpeenenHas 1o . 6.27, A, Mr/i.

C. /lononnumenvuvie onepayuu npu onpeoeneHuu
opmogochpamos 6 3azpA3HEHHBIX NOGEPXHOCHIHBIX U CHIOUHBIX 600aX

[IpuBenenHbIe B JaHHOW pyOpHKe OIepaliy MO3BOJISIOT IPUMEHSTh JaHHBIA Me-

TOJl ¥ TECT-KOMILICKT (ITOJICBYIO JIAOOPATOPHIO) TIPU aHAJIM3E 3arPS3HECHHBIX MPUPO/I-
HBIX ¥ CTOYHBIX BOA. [|JIs1 5TOTO BBITOTHHUTE CIETYIOUINE ONepaIHH.

1. CWIBHOKHWCIBIE ¥ CHIIBHOIIEIIOUHBIC MTPOOBI TIPEIBAPUTEIHHO HEHTpaTnu3yinTe
1o 3HadeHnit pH 6—7. Konrpomupyiite pH nmpoOs! yHUBEpCaIbHON HHANKATOP-
HOH OyMaKKOH.

2. Mematoniee BIusHAE CyTb(HIOB U cepoooposa (Goee 3 mr/m o S™) yer-
paHstiite, 100aBIIsisA K MPOOE HECKOJIBKO Karesb pa30aBiIeHHOTo (PO30BOIo) pa-
CTBOpa TIepMaHraHaTa KaJiisi JI0 TOrO0 COCTOSTHHS, KOT/Ia OKpacka IepMaHraHa-
Ta TIepeCcTaHeT 0OCCIIBEUNBATHCS TTOCIIE BCTPIXUBaHI MpoOsl 1-2 MuH. [lanee,
BBITIOJTHSSL OTIPEJIENICHHEe, TIPUOABIISITe PEeakTUBBI B 0OPaTHOM TIOPSIZIKE: CHa-
Yaja J100aBbTE pacTBOP aCKOPOMHOBOM KHCJIOTHI, IEpEMeIIaiTe, 3aTeM MpH-
0aBbTE CMEIIAHHBI PEaKTUB.

MpumeyaHue. Po3oBbii pacTBOp NepMaHraHaTa NPUroToBLTE PACTBOPEHNEM He-
CKONbKUX KPUCTAnoB NepMaHraHarta kanus B npobupke ¢ auc-
TUNNNPOBAHHOM BOLOMN.

3. Memaromee BiusiHEE Xpomaro (cBbimie 2 mr/a mo CrO 42’) yCTpaHsiite npu-
OaBJeHHMEM pEakTHBOB B 0OpaTHOM IMOpPSIKE: CHadaia J00aBbTE PacTBOP
ACKOPOMHOBOI KUCJIOTBI, IIepeMelIaiiTe, 3aTeM IPUOaBbTE CMEIIAHHBII PEaKTHUB.

4. Memaroniee BIUSAHUE Kese3a (cBbllIe | Mr/i) ycrpansiite, BBOJS SKBUBAJICHT-
Hoe koinvecTBo komiuiekcona Il (tpuona b).
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D. Munepanuzayus u onpeoenenue oouezo ghocghopa

OBOPYOOBAHUE U PEAKTUBDI

O0opyI0BaHKE U PEAKTHBBI — TE e, YTO U JIjIs onpeiesicHus (pocdar-uoHa, ruapo-
myroruxcst nonugocdaror u 3¢hupos hochopHoi kKucnoTs (onpeaencuus 6.27, A, B).

Konba mepnas Ha 50 Mit (B cOCTaB HEKOTOPHIX M3ICTHA HE BXOINUT).

Yamka dapdoposas Ha 200-500 M.

[epcynbdar ammonust B karcynax o 0,5 1.

HIxad cymunbHBINA ¢ TEPMOMETPOM (B COCTAB M3IEIHS HE BXOIMT).

6 yac. 160°C
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Ononocuure GpaphopoByr0 HaIIKy HECKOJIBKO pa3 aHAIN3H-
pyemoii Bonoit. Haneiite B warky 50 mi1 mpoObl BOzbI
C MTOMOILBI0 MEPHOTO LMIMH/IPA.

BrichimbTe B Hamky copep:kumoe ofHoi Karcyisl (0,5 1)
nepcyab(ara aMMOHHS U J00aBbTe Tyaa ke 1 M1 pacTBopa
cepHoit kuciotsl (34%).

CobniopainTe OCTOPOXKHOCTL Npu AobaBne-
HUM pacTBopa CepPHOMN KUCIOTbI!

Brimapere cMech ocyxa, IOMECTUB YalllKy Ha HarpeBaTellb-
HBII 3JIEMEHT JIEKTPUYECKON TUIUTKHU.

4.

[NomecTuTe yamiky B CyIIMIBHBIN KA ¥ BBIICPKUTE €€
TaMm B TeueHue 6 yac. mpu temmeparype 160°C, mocnie yero
JIalTe OCTHITh YallIKe 0 KOMHATHOW TemIiepa-
TypsI (okoso 30 MuH.).

30 MUH.
15-35°C




6.27. ®doccpaTbl M o6wmn cpocdop

5.

[~
[Tocne oxyaxxaeHus K CyXOMy OCTaTKy B Yalllke OCTOPOKHO
\ —~ npueiire 30 MJI TUCTHIIMPOBAHHON BOJBI, TIEPEMEILINBAS

CMECH JI0 PACTBOPEHHUSI COJIEH.

: MpumeyvaHuns.
1. Ecnu pacTBop nomny4umncs okpalleHHbIM, MUHEpPanmu3aLmio NoBTo-
puTE UNM BO3bMUTE MEHbLUMI 06bEM aHanM3npyemon Boapbl.

2. TlosiBneHne 6enomn MyTu 3a CYET BbiNaeHWs CONnen KanbLms
B JanbHeWeM He MeLlaeT onpeaeneHunto.

50 mn OnpepeneHue
¢docdaT-moHa
non. 6.27, A

"

7.

6.

Jlanee pacTBop miepeHecHuTe

B MEPHYIO KOJIOY, TOBEANTE

10 METKH «50 MID» TUCTUIUTMPOBAHHOMN
BOJIOH, MIEepeMelIaiTe U OnmpeaesnTe
coziepkanue Qocdar-nona

mo m. 6.27, A.

Conepxanue obmiero gocdopa (B Mr/in) onpeaenure o Gopmysie:

C,=0,326 x C

o’

e C,, — KOHLEHTpamus oprodocdar-uonHa, onpeaeneHHas mno m. 6 1aHHoro

OTIpPENIeIICHUs], MI/J;

0,326 — ko3 uIMEeHT niepecyeTa, YYUTHIBAIOIIUH JI0JIF0 MOJIIPHON MacChl

dhocdopa B pocdar-none.

KOHTPOIlIb TOYHOCTU AHAJIU3A

KonTposb Tounoctu npu omnpeaeneHnn Gocdar-nona u ooduiero pochopa Moxer
OBITH BBINIOJIHEH MyTEM aHajM3a CTaHAaPTHOTO pacTBopa Kaius (hochOopHOKUCIOro O/
noszamerennoro KH,PO, nimu I'CO, npu KOHUIEHTpAKsAX, PABHBIX 3HAYECHHUAM, MPH-
BEJICHHBIM [UIs1 00pa3LoB HA KOHTPOJIbHON IIKAJIC.
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6.28. ®dTopuabl

@rop B Buzie PTOPUAOB MOKET COAEPIKATHCS B IPUPOIHBIX M IPYHTOBBIX BOAAX, YTO
00YCIIOBIICHO €ro MPHCYTCTBUEM B COCTABE HEKOTOPHIX TIOYBOOOPA3YIOIINX (MATEPUHCKHX)
TIOPOJT ¥ MUHEPAJIOB. DTOT JIEMEHT MOYKET JIOOABISTHCSI B TIMTHEBYIO BOY B IIENISIX TPO-
¢dumakTrky 3a00eBanmii KapriecoM. OMHAKO M30BITOYHBIC KOMMIESCTBA (hTOPA OKA3BIBAIOT
BpEe/THOE BO3MCHCTBIE HAa YeIOBEKa, BBI3BIBAIOT pa3pyIleHne 3yOHOH aMam. Kpome Toro,
M30BITOK (pTOpa B OpraHM3ME OCAKIACT KaJIbLMH, YTO NPUBOIUT K HAPYLLICHUSAM KaJbLU-
eBoro 1 ¢pocdoproro oomena. 1o sTum nprdrHam omnpesenerre GTopa B MUTHEBOM BOIE,
a TaKKe IPYHTOBBIX BOZIAX (HAIpUMEp, BOJIC KOJIOAIEB U apTe3UaHCKUX CKBKUH) U B BOJIE
BOIOEMOB XO3SIMCTBEHHO-ITMTHLEBOIO Ha3HAYEHUS SBIISICTCS OYEHb AKTyaJIbHbIM.

ITJIK dropa B muThEBOI BOAE IS PA3HBIX KIMMATHUCCKUX PAaHOHOB COCTABIISET
ot 0,7 mo 1,5 Mr/n, TMMUTHPYIOMHUN MOKa3aTellb BPEAHOCTH — CaHUTapHO-
TOKCHKOJIOTHYECKHUH.

METOA ONPEAENEHUA

Meron onpenerernst gropa siesiercst KomoprmverpuaeckuM ('OCT 4386, MBH-14-
155-11) m mpuroneH /U aHaIN3a MUTHEBOW U MPUPOIHON BoAbl. Ompeenienne 0CHO-
BaHO Ha peaknuu (pTOPHUIIOB C JaHTaHAIH3APHUHKOMIUIEKCOHOM. [Ipn aTom oOpasy-
eTCsl OKpaIlleHHOE B CHHHI LBET TPOMHOE KOMIUIEKCHOE COeAUHeHHEe (QTopuia,
TPEXBAJICHTHOIO JIAHTAHA U aJU3aPUHKOMIUICKCOHA CIEAYIOIIETO CTPOCHUS:

H\
/
\La (o]

(‘|:=o
OU‘ oH.
| 2/ \
H CH.COO

OnpeeyeHnIo MeIaroT COSTMHEHUS allFOMHHUS, JKelle3a M MOBBIIIEHHOE COep-
JKaHWE OPTaHWYECKUX BEIIECTB B KOHIIEHTPAIUAX, KOTOPHIE MOYKHO BCTPETUTH JIUIIIH
B CTOYHBIX HIJIU JKEJIC3UCTHIX MPUPOIHBIX BOJAX, U MEIIAFOIINM BIMSHHEM KOTOPBIX
B JIAaHHOM METOJIE IpeHeOperaem.

OkparlieHHast IPo0a KOJIOPUMETPHUPYETCSI BU3YATLHO JTIMOO (DOTOKOJIOPHUMETPUICCKH.

Jwnarma3oH onpenensieMbIX KOHIICHTpaIi propa B BoE MPH BU3YaTEHO-KOJIOPH-
MeTpHuIeckoM orpeneiaeann — oT 0,2 10 2 M1/, npu (POTOKOTIOPUMETPHIECKOM OII-
penenenun mo MBU-14-155-11 — ot 0,02 mo 0,4 mr/n (620 aM). O6BeM POOHI —
2,5 MII, IPOJIOJDKUTENFHOCTE aHaln3a — He Oosee 40 MuH.
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OBOPYOBAHUE U PEAKTUBDI

[Munerka rpagynpoBaHHasl HA 5 MJI CO IINPHLEM-I03aTOPOM U COCIMHHUTEITBHOM
TpyOKO#i, muneTKa-KaneabHUIA moauMepHast Ha 3 M (3 wt.) u Ha 1 Mt (2 mrt.), CKIIsIHKa
JUTST KOJIOPUMETPUPOBAHUS MEpHAs ¢ MeTKaMHu «2,5 Mi»; «5,0 mim»; «10,0 mm» (2 mmt.),
CKJISTHKA ISl XpaHEHHs PacTBOpa alM3apHHKOMIUIEKCOHA, CTaKaH ¢ METKaMH «25 MiD»
1 «50 MID» A7 MPUTOTOBJICHUS PACTBOPA ATM3aPHHKOMIUIEKCOHA, CTEKIISTHHAS TTajlod-
Ka, (h1aKoH JIJIS MPUTOTOBJICHHUS BOJHO-AIIETOHOBOTO PAaCTBOpA PEareHTOB, IHIMHID
MEPHBIA Ha 25 ML

Ammapunkomiuiekcon (HaBecka 0,0097 1) B CKIIIHKE, alleTOH, BOJA JUCTUILIU-
pOBaHHasi, HATPUN YKCYCHOKHUCIIBIH B Karncyiax (HaBecka o 0,012 r), pactBop Oydep-
HBIN alleTaTHBIN, pacTBOp TUApOKcHaa HaTpus (1 MOJIb/JT), paCTBOP HUTpATa JIaHTaHa,
pactBop costHOU KUCTOTHI (0,1 MOTB/I).

n pumMmevyaHwue. Bopna ancTtmnnmpoBaHHaa B COCTaB U3genua He BXOAUT.

KonTpospHas mBeroBas mKana 00pa3loB OKPACKH AJIsl BU3YaIbHOTO KOJIOPUMET-
pupoBanusa «@ropun-anuons» (0; 0,2; 0,7; 2,0 mr/m).

Pacnonootwcenue obopyoosanus u peakmusos cm. 8 nacnopme Ha uzoenue.

NoAroToBKA K AHAINU3Y

[loaroroBka k aHanM3y COCTOWUT B MPUTOTOBIEHHU PACTBOpa ATU3aPUHKOMILICK-
COHA M BOJHO-alIETOHOBOT'O PACTBOpa, UMEIOIINX HEOOJNbIINE CPOKH TOJHOCTH M pac-
XOYEMBIX IIPU aHAJIU3ax.

HpI/IFOTOBJ'leHI/le pacTBopa aJIM3apUHKOMILJICKCOHA

1.

B ckisiHKy ¢ HaBeCKOW anM3apUHKOMIUIEKCOHA MMUITETKON-
KaneJbHHIIEH 100aBbTe 1—2 Karum pacTBOpa TUAPOKCHIA
HaTpusl.

CMech TIIATeNbHO Pa30TPUTE CTEKIITHHON MAIOUKOH 10
ITOJTHOTO PacTBOPEHHS PEAKTHBA.

2.

JloGaBbTe B CKIISIHKY ITUIETKON 6 MIT (IBaXKABI 110 3 MUI)
TUCTUITMPOBAHHON BOZBI U TIEpEMeIIaiiTe conepKuMoe.

219




6. MOKA3ATENU U NPOLIEAYPbI AHATIU3A

=
L

25 mn

25 mn

25 mn
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3.

[MosyueHHBIH pacTBOP KOMUUECTBEHHO MEPEHECUTE B CTAKaH
¢ MeTKamH. J1Jisi 3TOro HECKOIIBKO pa3 OIMOJIOCHUTE (hIAKOH
HC6OHI)HII/IMI/I mopuusAMu Z[HCTHHJIHpOBaHHOﬁ BOJIbI, CIIMBas
BOJIy TOCJIC ONOJIACKUBaHMs B cTakaH. OOImuii 00beM
pacTBOpa B CTakaHe He JOJDKEH MPEBBINIATh 25 MII.

JloBemure TUCTHIUTUPOBAHHOM BOJIOW 00BEM pacTBOpa B
CTaKaHEe MHUIIETKOM Ha 3 MJI 10 METKH «25 MII», IIOCJIE Yero
rnepemeniaire.

5.

Hagecky natpus ykcycnokucnoro u3 xarcyist (0,012 r)
MIEPEHECUTE TOJIHOCTBIO B CTaKaH C pacTBOPOM, OTIOJIOCHYB
Karcysy HECKOJIbKO pa3 1—2 M1 AMCTHIIIMPOBAHHON BOJIBL.
Ilepemeraiite pacTBOp CTEKJIIHHOM TMaJIOYKOM..

6.

B mony4enHslil pacTBOp Npu nepeMeIinBaHuy 100aBbTe
M0 KaIusiM pacTtBop cossiHod Kuciotsl (0,1 Momb/i)

JI0 TIepexojia OKPacky pacTBOpa OT BUIIHEBO-KPACHOW J10
KPaCHO-OPaH>KEBOM.

Oxpacky HaOJronaiTe Ha OesioM (oHe.




6.28. ®TopuAabl

JloBenute 00beM pacTBOpa B CTaKaHe JWUCTHIUIMPOBAHHOM
Bozoit 10 metku «50 mm». PactBop nmepemernaiire.

8.

ToroBbIi1 pacTBOp NEPENICUTE B CKISIHKY JUISl XPAHEHUS
pacTBopa alu3apUHKOMIUIEKCOHA U3 KOMIUIEKTa, OTMETHB
JIaTy €ro NMPHUTOTOBJICHUS HA YTUKETKE.

CpoK romHOCTH PacTBoOpa aln3apUHKOMIUIEKCOHA —

1 Mecsi1| IpH YCIIOBUM XpaHEeHus B XojonuibHuKe (2—-5°C).

HpI/IFOTOBJ'IeHI/Ie BOJHO-alIETOHOBOI0 pacTrBopa

—

OTBOP MNPOB

Bo ¢makon [u1s mpUroToBIeHNs BOAHO-AI[ETOHOBOTO PACTBO-
pa 106aBbTe, UCTIONB3YSI MEPHBIN LWIMHIP U IpajynpOBaH-
HYIO ITUIIETKY, 2 MJI aleTaTHOro Oy(epHOro pacTeopa;

10 i1 pacTBOpa a30THOKHCIIOro JaHTaHa, 10 M pactBopa
aNM3apuHKOMIUIECOHA, 25 MIT alleToHa. PacTBop mepemertaii-
Te. OT™MeTETE JlaTy NPUTOTOBJICHHA PaCTBOPa HAa 3TUKCTKE.
CpoK TOJJHOCTH BOJHO-allETOHOBOTO pacTBopa — 1 Henens
IIpH XpaHeHUH B XojommibHuKe (2—5°C).

s orbopa npoO mpu onpeaencHu GTOPUIOB UCIIONB3YIOTCS OyTHUTH U3 TOJIH-
MepHOTo Matepraia. MakcuMaabHO PEKOMEH/IyEeMBbIH CPOK XpaHeHHs pod — 1 Mecsil.

Tloopobuee 06 ombope u nodecomoske npob cm. 6 pazoene 5.

BbINMONMHEHWE ONPEQOENEHUA

2,5 mn
> e

OrnosocHATE MEPHYIO CKIISTHKY HECKOJIBKO Pa3 aHaJIM3HPyeMOn
BOIOM. Hasreiite B CKISIHKY poOy BOIBI IO METKH «2,5 MID.

MpumeyaHwne.
[nsi TOYHbIX aHanM3oB 0ObeM Npobbl OTMEpPLTE C MOMOLLbIO rpa-
OYVIPOBAHHOM MUMETKW.
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|

I}
=

5mn

15 MUH.

2.

[IpubaBbTe K CONEP>KUMOMY CKIISIHKM MHUIIETKOW 10 METKH
«5 MI1» BOJHO-allETOHOBBIN PACTBOP PEAreHTOB.
CKJIISHKY 3aKpoiiTe MpoOKO# U MepeMeriaiTe pacTBop.

3.

OcraBbTe CKISHKY Ha 15 MUH. [UIs TTOJTHOTO MPOTEKAHUS
peakiuu.

4.

[IpoBennTe BU3yalbHOE KOJIOPUMETPHUPOBaHUE MTPOOBI. Jlis
9TOTO KOJIOPUMETPHUYECKYIO CKIISIHKY JIepKUTE Haa OenbiM
10JIEM KOHTPOJILHOM IIKaJIbl HA PacCTOSHUM 1-2 cMm

oT noBepxHoCcTH. OcBelasi CKISIHKY pacCcessHHbIM OelTbIM
CBETOM JIOCTAaTOYHON MHTEHCHUBHOCTH, HAOIIOMANTE OKPACKy
pactBopa cBepxy BHU3. Omnpeenure OnKanInee mo okpac-
K€ IT0JIe KOHTPOJILHOM IIKAJIBI ¥ COOTBETCTBYIOIIIEE EMY
3HAYEHUE KOHIEHTPAIMU (PTOPUA-UOHOB B MIY/IL

5.

[Ipu $oTOKOIOPUMETPHUECKOM OIPEAEICHUH OKPAILIEHHYIO
poOy nomecture B kKioBeTy (10 MM) u onpeaenute 3Haue-
HHUE €€ ONTUYECKOH TIIOTHOCTU Ha (POTOKOIOPHUMETpE
«9xotect-2020» WM aHAJIOTUYHOTO THTIA TIPU JUTMHE BOJHBI
620 HM OTHOCHTEIHHO XOJIOCTOH TPOOEI.

[Hainee, ¢ Ucnonb30BaHUEM I'PayHPOBOYHOM XapaKTEPUCTHKH,
3a0J1aroBpeMEeHHO NOCTpOeHHOH coracHo MBU-14-155-11,

paccunTaiTe MacCOBYIO KOHLEHTpAIUIO (TOPHI-HOHA B MI/IL

[Tpu ncnonp30BaHUK (POTOKOIOPUMETPA C 3alIPOrPAMMHUPOBAHHBIME 3HAYCHUSIMU
rapaMeTpoB I'PaAyUpPOBOYHON XapaKTEPUCTUKH, 3HAYEHUSI MACCOBOM KOHIIEHTPALIUU
(dTOpUI-MOHA aBTOMATUYECKU BBIBOJISTCS Ha ero auciiei. [Ipu padote Ha (oTokoso-
pUMeTpe PyKOBOJCTBYWTECh HHCTPYKIHEH, MTpUilaraeMoil K mpuoopy.

KOHTPOJ1Ib TOYHOCTU AHAJIU3A

KoHTposb To4yHOCTH TIpH onpeiesieHnH (PTOPUIOB MOKET OBITh BBIMOIHEH MyTeM
aHaJIM3a CTaHAapTHOro pacTBopa Gropuaa Harpus win ['CO npu koHIeHTpanusx (1o
nony F ), paBHBIX 3HaYeHHSAM, NMPUBEICHHBIM I 00pa3I0B HAa KOHTPOJIHHOM IIKaIIe.
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6.29. Xnop akTUBHbIN

[lokazarenb akmueHwill X10p BKIIOYAET CYMMapHOE COZlepKaHie COeTMHEHHH, 00-
TaAIOMIAX CHIBHBIMA OKUCIUTEIBHBIMU CBOHCTBAMH, & KMEHHO: CBOOOTHBIN XJIOP
(CL,), runoxnopur-uon (ClO"), xnoprosarucras kucnora (HCIO), xnopamunsl (Bemie-
CTB, TIPY PACTBOPEHUH B BOJIE KOTOPBIX 00pasytorcs MoHoxsnopamud NH,Cl, muxmop-
amun NHCI,, tpuxnopamun NCl,), a Taxkxe opraHu4ecKue XJIOpaMMHBI — XJIOPHPO-
BaHHbBIC TPOM3BOAHbBIC COCAMHEHHH opraHuyeckoro azora. Coxepskaliue aKTUBHBIN
XJIOp BEILECTBa MOJPA3ACISIOT Ha JABE TPYMIIbI CUIIbHBIC OKHCIUTEIH — XJIOp, THII0-
XJIOPUTHI U XJIOPHOBATUCTAsl KUCJIOTAa — COAEPKAT TaK Ha3bIBAEMBIH C80000HbIl
AKMUBHbIL X10p, 1 OTHOCUTEIHLHO MEHEe CIIa0dble OKUCIUTENN — XJIOPaMUHBI — C6-
3aHHbIL aKMUeHbIL X0p. biarogapst CUJIbHBIM OKUCIUTEIBHBIM CBOWCTBAM, COEANHE-
HUS, UMEFOIINE aKTUBHBIN XJIOP, UCTIONB3YIOTCA ISl 00e33apayKUBaHUS (JIe3WHPEKITIN)
NUTHEBOIM BOIBI M BOJBI B OacceifHax, a Takke ISl XUMUYECKOH OYMCTKH HEKOTOPBIX
CTOYHBIX BoA. KpoMe Toro, HeKOTOpbIe cofeprKallie akTHBHBIN XJI0p COSAMHEHUS (Ha-
NpUMep, XJIOpHAsl U3BECTh) IUPOKO MCIIONB3YIOTCS ISl TUKBHIAIMU O4aroB pacrpo-
CTpaHeHUsI HPEKIMOHHBIX 3arpsi3HEHUH.

B npuponHoit Boje coiepkaHWe aKTUBHOTO XJIOpa HE JOMYCKAaeTCs; B MUThEBOU
BOJIE €T0 COJIepKaHMe YCTAHOBIIEHO B IepecueTe Ha xJjop Ha ypoBHe 0,3-0,5 mr/m B
cBOOOIHOM BHJIe M Ha ypoBHe 0,8—1,2 mr/m B cBsizaHHOM BHjE. [loCKOMBKY coemuHe-
HUSL, COJEpIKaIllie aKTHBHBIN XJIOP, MPUCYTCTBYIOT B BOJE NMPAKTUYECKU B CBSI3H C UX
no0aBIeHNeM I 1elield 00e3BpeKUBAHUS MMTHEBOW BOABI, JaHHBINA TOKa3aTellb Yac-
TO Ha3bIBAIOT TAKXKE OCIMAMOYHbIU X0D.

JIMMATHPYIONNH TTOKa3aTeNlb BPEAHOCTH — OOIIEeCaHNUTAPHBII.

METOA ONPEAENEHUA

Merton ompeseneHuss aKTUBHOTO XJIOpa SBISIETCS TUTPUMETPHUIECKAM (METOJ
riogomerpuueckoro turpoBanust) (I'OCT 18190, I[THJ] @ 14.1:2.113-97). [lanHsblii Me-
TOJ] TIIUPOKO TPUMEHSIETCS JUIsl aHAlIM3a MUTHEBOW BOJIBI, HO MOXET MPUMEHSTHCS U
JUTSL aHAJIM3a TIPUPOTHBIX M OYUIIICHHBIX CTOUHBIX BOJI.

OmnpeneneHne COCANHEHUH, CITOCOOHBIX TIPH PACTBOPEHHUHU B BOJIE 0OpPa30BBIBATH
AKTUBHBIM XJIOpP, OCHOBAHO HA MX CBOWMCTBE B KMCJIOW Cpeie BBIIEIATh U3 WOoauIa Ka-
TSl CBOOOHBIN HO:

CL+2I =1 +2Cl"
ClIO +2H ™+ 2l =1,+Cl +H,0
HCIO +H"+2I =L+ Cl +H,0
NH,CI + 2H +2I = L+ NH4++ Cl™
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CBOOOAHBIN O OTTUTPOBBIBAIOT THOCYIH(PATOM HATPUS B MPUCYTCTBUH KpaX-
Majia aHAJIOTHYHO TOMY, KaK OMUCAHO TPH ONpeAeNIEHUH PACTBOPEHHOTO KUCIOPOAa
(n. 6.11). Peaknuro npoBosat nipu pH 4,5. Onpe/enieHno MEemaT CUIBHBIE OKHC-
JUTENH, KOTOPBIE TaKKe BBIACISIOT HOA M3 HOIUAa Kalusi — XPOMAaTbl, XJIOpaThl U
np. Memaronye OKUCIUTEN OKa3bIBAIOT BIHMSIHAE JIUIIb ITPH KOHIICHTPAIIUAX, B KO-
TOPBIX OHU MOTYT NMPUCYTCTBOBATh B CTOYHBIX BOJAX, HO MAJIOBEPOATHHI B MTUTHEBOU
W TIPUPOAHON Boze. MeTox MOXET MCIOJB30BaThCA NI aHAllM3a MYTHBIX M OKpa-
IICHHBIX BOJI.

Junana3oH onpeaensieMbIX 3HAYeHUH MaCCOBBIX KOHIIGHTPAaLUWH aKTUBHOTO XJIO-
pa— ot 0,3 10 5 mr/i. O6beM poObI, HEOOXOAUMBIN JUIS aHAIK3a, COCTaBIsAeT SO M
NpY KOHIEHTpAIuy akTHBHOTO Xiyopa ot 0,5 mo 5 mr/a, u 250 M — npu KOHIEHT-
paruu ot 0,3 10 0,5 mr/i. [IpogoKUTEIbHOCTh ONpeAeIeHUS — OK0J0 10 MUH.

OBOPYOOBAHUE U PEAKTUBDI

Kon6a xormueckas Ha 100 Mt ¢ MeTkoi «50 My, TUTIETKA JUIT THTPOBAHHSI Tpa-
TyAPOBAHHAS Ha 2 MJI CO MIIPHUIIEM-T03aTOPOM B COSTUHUTEILHON TPYOKOH, TTpoOHp-
Ka rpajyupoBanHas Ha 13 Mi ¢ mpoOKo#l, MHIeTKa-KanelbHuIa MoJuMepHast Ha 1 M
(3 mt.), crakan Ha 50 MU, TITIATETb.

Konba xonnueckas Ha 500 My, MepHBIH TUIMHAD (PEKOMEHAYIOTCS ISl TOUHBIX
W3MEPCHUIL, B COCTaB M3ZCIHs HE BXOJAT).

Kanuit iogucTelit, pactBop OydepHsiii anerarubiid (pH 4,5), kpaxman pacTBOpu-
MbIH (B Karcyiax 1o 0,25 ), pactBop kpaxmaina (0,5%) craOmim3npoBaHHBIH, pacTBOP
tnocynbdara Hatpus (0,005 MOIB/T SKBUBAIEHTA) CTAOMIN3UPOBAHHBIM, .

Pacnonooicenue 060py006aHu}z Uu peakmueos cm. 6 nacnopme Ha usoenue.

NOAroTOBKA K OMNPEOEJIEHUIO
[ToaroroBka K OIMpeEIEHUIO COCTOUT B IEPUOAMYECKOM IPUTOTOBIEHUH PacTBO-

pa Kpaxmana, KOTOpbI UMEeT OrpaHWYEHHBINH CPOK T'OJHOCTH M PacXOAyHOTCS MpH
aHaJu3e.
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IIpuroroBiieHne pacTBOpa KpaxmaJa

TT 7-8mn 1.
50 mn l ' B xonunueckyo kondy nomecture 50 M1 AUCTHILIAPO-
; % BaHHOH BOJIbI. 13 k0J10BI iepeneiite 7—8 M1 BOJbI B
I TIPOOHPKY.

Q v 2

B npoGHpKy MONHOCTBIO MEPEHECUTE COAEPKUMOE KarCyJIbl
¢ kpaxMaiioM. [IpoOupky 3akpoiiTe TPOOKO, CONMEPIKIMOE
E B30oNTaliTe IS 00pa30BaHMS CYCIEH3HH KpaxmMaia.
KuneHue

3.

Konnueckyro kos0y ¢ ocTaBmmmcst 00beMOM
BOJIBI TTOCTABETE HA IUTUTKY C 3aKPBITON CITHpa-
JIBIO U IOBEIUTE BOAY A0 KUTICHHUA. B Kursmryto
BOJly IMOJIHOCTBIO MEPEHECUTE CYCIICH3UIO

!' 2 ! i u3 npobupku. CMech TOBEIUTE 10 KHUIICHHUS.

PactBOp Kpaxmana oxjaauTe W XpaHUTE BO (JIaKOHE M3-TIOII TOTO K€ PAaCcTBOPA,
OTMETUB JIaTy €ro MPUrOTOBJICHUS Ha STUKETKE. PacTBOp yCTONYMB B TeueHUe 4—5 THE.
PactBop Kkpaxmana mocie ero OXJIaXJIeHUsS MOXXHO CTaOWIM3HPOBATH JOOABICHHEM
2-3 karnens xiopodopma. Cpok TOTHOCTH CTaOMITM3UPOBAHHOTO PACTBOPA Kpaxmalia —
1 Mec. mpu XpaHEHUU TIPU KOMHATHOU TemImepaType u 4 Mec.— Mpu XpaHCHUH B XO-
nommibHuKe (2—5°C).

PexomeHtyeTcss MpUTOTOBIIEHUE CBEXKETO PacTBOpa Kpaxmalia HaKaHyHE BBITIOJ-
HEHUS ONpeAciCHUi.

OTBOP NPOBbLI

Ananuz omobpannotl npodvl Ha cooepoicanue akmusHo20 Xaopa ciedyen npoeo-
Ooums HemeOdnenHo, T.K. aKTUBHBIH XJIOpP B MaJbIX KOHIICHTPALUAX MPUCYTCTBYET B
MUTHLEBOIN BOJIC HEMTPOJIODKUTENILHOE BpeMsi (He 0oJiee HECKONBKUX JECATKOB MUHYT).
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6. MOKA3ATENU U NPOLIEAYPbI AHATIU3A

Jlnst or6opa mpobd mpu ONpeieieHHH aKTUBHOTO XJIOPa HCIIOIB3YIOTCS Oy ThLIH
U3 TOJIMMEPHOTO MaTepHaia WM CTeKiia. XpaHeHHe W KOHCepBalus npob He mpo-
BOJTUTCSI.
O0beM TpoOBI aHATU3UPYEMOW BOJIBI OTOMPACTCS JJIs aHAJIM3a B 3aBUCUMOCTHU
OT TIPEIoJIaraeMoil KOHIICHTPAI[MH aKTUBHOTO XJIOpa B COOTBETCTBUU C TalI. 16.

Tabnuuya 16
Mpeanonaraemasa KoOHUeHTpauus 06bem nNpoo6hbI,
aKTUMBHOro xrnopa, Mrin mn
0,3-0,5 250
0,5-5 50

Tloopobnee 06 ombope u noocomogke npod cm. 6 pasoene 5.

BbINOJIHEHUE OMNPEOENEHUA

A. Ilpoeedenue ananuza

npu Konyenmpayuu akmuenozo xaopa 0,5-5 ma/n
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1.

OnosocHuTe KO0y KoHMUYECKYr0 Ha 100 MJ1 HECKOJIBKO pa3
AHAJIM3UPYEMOM BOJIOM.

Hamnetite B koOy mpoOy Boas! 0 METKH «S50 MiD»y, TH00,

JUTSI TOYHBIX U3MepeHuii, orMepbTe 50 MIT ¢ MOMOLIBIO
MEPHOTO HWJIMH/PA.

[Ipu xoHIEeHTpamu akTuBHOTO Xsopa ot 0,3 g0 0,5 mr/n
po0y oobeMom 250 M1 0TOMpaiiTe B KOHMYECKYIO KOJIOy Ha
500 mu1, B KOTOPOH Zajiee MPOBOIUTE ONPEICICHIE KaK
OIMCAHO HIKeE.

Jo6aBbTe B kONOy mumeTKor nmomumepHoii 1,0 mir anerar-
HOTO Oy(hepHOro pacTBopa.
ConaepxuMoe KOJIOBI TIepeMeTIanTe.




6.29. Xnop akTUBHbIN

<

i

N
£
/

.

£

T

A

HNcxogHbIA
06BEM /Vo!

i

B

KoHeYyHbIli
0GLeEM /Vi/

3.

Jlo6aBbTe B K0110y okomo 0,1 T foanaa Kanusi, HCIOb3ys
IIIIaTENb.

MpumeyvyaHwue.
0,1 r ogmaa Kanusi 3anosHseT WnaTenb NPUMepHo Ha 1/4, He 06-
pasysi ropKw.

[lepemeraiite comepkumoe KOJIObI 10 PACTBOPEHHUS COJIH.
[Ipn HasM4MKM aKTUBHOI'O XJIOpa PAacTBOP IIPUOOpETaeT
KENTO-OypyI0 OKpackKy.

4,

HaGepure pactBop THOCYNb(hara B rpayHpOBaHHYIO MMUTIET-
Ky CO IIIPHUIIEM-TI03aTOPOM U TUTPYHTE MPoOy Ha OeiomM
(hone 10 cmabo-kenToN OKpacKH, TO0OABIISAS PacTBOP IO
KaruiM, rocterneHHo. [locne qo0aBneHns Kaxaou mopiun
(xaru) mpoOy nepeMennBaiTe MOKaYrBaHUEM.

5.

JloGaBpTe muneTkol-KarenpHuIe 0,5 MII pacTBopa Kpaxma-
na (pacTBOp B KoJOE CHHEET) M MPOIOJKANTE TUTPOBAHUE
MO KaruisiM NpU NEePEeMEIUBAHUY JI0 TIOJTHOTO 00eCIBEUHBa-
HUS pacTBOpa.

MpunmeuvyaHwune.

TuUTpoBaHME CUMTAKOT 3aKOHYEHHbIM, ecnv nocne obecLBevnBaHUs
pacTtBopa no ncredeHunn 0,5 MVH. okpacka pacTBopa He BOCCTaHaB-
nvBaertcs.

6.

Omnpenenure o0muii 00beM pacTBOpa THOCY/Ib(ATa, U3pac-
XOJIOBAaHHOTO Ha TUTpOBaHME (Kak 10, TaK U mocie Jo0aBe-
HUS pacTBOpa Kpaxmasna):

Vie=V,= Vi, MIL
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6. MOKA3ATENU U NPOLIEAYPbI AHATIU3A

7.

Bbraucnire KOHIEHTPAMIO CyMMapHOTO OCTAaTO4HOro akTuBHOro xuopa (C,,)
B MI/JI IO hopMyIIe:

Vie XM %35,5%1000 _177,5%V,
VH VH ’

rae V,.— o0beM pacTBOpa THOCYNIb(aTa HATPHs, U3PACXONOBAHHOIO
Ha TUTPOBAHUE, MJI;
M — MonsgpHasi KOHIICHTpAIHsl SKBUBAJICHTa THOCYIb(ara HaTpus,
0,005 momn/m;
35,5 — MossipHas Macca SKBHBAJICHTA XJIOpa, T/MOITb;
1000 — xoaddumeHT mepecyeTa U3 TPaMMOB B MIJUTATPAMMEI;
V,,— 00beM mpoObI, B3TON 11 aHamm3a, Mi (Tabi. 16).

Cyx =

[Tpu HEOOXOAMMOCTH aHAJIN3 MMOBTOPUTE YIS YTOUYHCHUs 00bheMa pacTBOpa THO-
cynbdara, pacxoIyeMoro Ha TUTPOBaHHE.

IIpumep pacuera. [Ipu aHamm3e BOTOIPOBOTHON BOABI B pe3yIbTaTe THTPOBAHUS MTPOOEI
obbeMoM 50 MIT pacTBOpoM THOCYIb(ara ¢ KoHIeHTpanuei 0,005 Moib/1 SKBUBANICHTA
Ha TUTpoBaHMe m3pacxonosaHo 0,28 mur pacTBopa THOCynb(ara. Paccuntaem comeprka-
HHUE aKTUBHOTO XJIOpa B BOJE:

_177.5%028

=0,99=1,0 mr/n
50

CAX

KOHTPOIlIb TOYHOCTU AHAIIU3A

KOHTpOJ'II: TOYHOCTH aHAJIN3a MOXKET OBITh BEITIOJIHEH IMyTeM aHajin3a CTaHdapT-
HBIX paCTBOPOB, UMCIOINX M3BCCTHOC COACPIKAHUEC aKTUBHOI'O XJIOopa.

6.30. Xnopuabl

X0puabl IPUCYTCTBYIOT MPAKTUYECKU BO BCEX MIPECHBIX TOBEPXHOCTHBIX U TPYH-
TOBBIX BOJIAX, a TAKXKE B MUTHEBOU U MUHEPAILHON BOJE.

BosnbIre konuvecTBa XJIOPHIOB MOTYT 00pa30BbIBAThCS B IIPOMBIIIICHHBIX TIPO-
1eccax KOHICHTPUPOBAHHUS PACTBOPOB, HOHHOTO OOMEHA, BBICOJMBAHUS U T.1., 00pa-
3ysl CTOUHBIE BOJIBI C BBICOKHM COZIEP’KaHHEM XJIOPHI-HOHA.

XOT# CoNeHbIEe BOJBI OYeHb KOPPO3MOHHOAKTHUBHEI TTO0 OTHOIIIEHHIO K METallaM, Ta-
TyOHO BIIMSIFOT Ha POCT PacTeHWH ¥ BBHI3BIBAIOT 3aCOJICHHE TI0YB, BHICOKHME KOHIICHTPA-
LU XJIOPUJIOB B MMUTHEBOM BOJIE HE OKA3bIBAIOT TOKCUYECKOTO BO3ICHCTBUS Ha YETIOBEKA.
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6.30. Xnopuabl

Ecnu B Bozie MpUCyTCTBYET XJIOPHU]T HATPHSI, OHa IMEET COJICHBIN BKYC YKe TPH KOH-
HEeHTpaIusx cBbire 250 mr/in. B ciydae XJI0puI0B KIS ¥ MarHUST COJICHOCTH BOJIBI
BO3HHKACT MpH KOoHIEeHTparwsx cpbime 1000 mr/in. IMeHHO 1O OpraHoJIenTHYeCKOMY
nokaszareinto (BKycy) ycraHosineHa [1/1K mo xymopunam /it MUTEEBOM BOJBI, BOJIBI BOJIO-
€MOB XO3SICTBEHHO-ITMTHEBOIO M KYJIBTYPHO-OBITOBOIO Ha3Ha4YeHUs, paBHas 350 mr/i.
J1st Bozmbl BOmoeMOB phIOOX03stiicTBeHHOTO HazHadeHus [1/IK xmopumoB cocrapiseT
300 mr/n. JIMMATHPYIONINI TTOKa3aTeNb BPETHOCTH — OPTaHOJETITHYECKHH.

METOA ONPEAENEHUA

Merop ompe/iesieHUsI MacCOBOH KOHIEHTPAIMH XJIOPUI-UOHA SIBIISIETCS TUTPH-
METPUYECKHUM (METOJI apreHTOMETPHYECKOTO TUTPOBAHMS), ITUPOKO PacIpOCTpaHEH
(UCO 9297, MBU-02-144-09, ITH @ 14.1:2.96-97) n npumeHseTcs s aHATN3a TTH-
ThEBOM U NPUPOIHBIX BOJ, & TAKXKE OUMIICHHON CTOYHOH BoAbL. OmnpeneneHue 0CHO-
BAaHO Ha THUTPOBAaHUH XJOPHUI-HUOHOB PacTBOpOM HUTpaTa cepebpa mpu pH 5,0-8,0,
B pe3yJbTare 4ero oopasyercsi CyCleH3usl NPaKTHYeCKd HEpacTBOPHMOTO XJIOpHIA ce-
pebpa. YpaBHeHUE XUMHYECKON PEaKIMU 3alMChIBACTCS CICAYIOMIMM 00pa3oM:

Ag'+Cl = AgClL
B kxayecTBe MHIUKATOPa MCHONB3YETCSl XPOMAT Kalusi, KOTOPIA pearupyer ¢ u3-
OBITKOM HHUTpaTa cepedpa ¢ 00pa3oBaHUEM XOPOIIIO 3aMETHOTO OPAHKEBO-0ypOro ocal-
Ka Xpomara cepedpa 1o ypaBHEHHIO:
+ R
Ag +CrO, = Ag,CrO,L
OpanxeBo-0ypblit

BpoMubl 1 HOAUTBI TUTPYIOTCS COBMECTHO C XJIOPHIAMH, OJJHAKO BBUIY HX OT-
HOCHUTEJIBHO MaJlOH KOHIEHTpaluy B BoAax (00braHO MeHee 0,5 MI/i) ux BKJaj B pe-
3yNbTaT CUUTACTCSI HE3HAUUMBIM.

[pu onpesieneHny coyiepKaHust XJIOPHUIOB B IIOYBEHHOHN BBITSHKKE UX CHAYalIa W3-
BJIEKAIOT W3 IMOYBHI BOMOW (COOTHOIIIEHHWE CyXas MouBa—Bojma — 1:5) u janee aHad-
3UPYIOT TIOYBEHHYIO BBITSIKKY TE€M K€ METOJIOM, BBIpaxkasi KOHIIEHTPAIIMIO MOHOB B
MT/KT TTOYBBI. [[pUTOTOBIIEHNE TTOYBEHHOHN BBHITSHKKH CM. B 1I. 5.4.

Juana3zoH u3MepsieMbIX KOHIEHTpaluid xiopua-uona — ot 10 go 1200 mr/m.
O6beM npoObI cocraBiseT or 1 10 50 My, B 3aBUCHMOCTH OT KOHIICHTPAIMU XJIOpH-
noB B mpo0e. [IpogomknuTenbHOCTs aHanm3a — He 6oee 10 MuH.

OBOPYOBAHUE U PEAKTUBbI

[Munerka i TUTPOBaHUS IpagyUpOBaHHAS HA 2 MJ MM Ha 5 MJI CO IIIIPHULIEM-
JI03aTOPOM H COCAMHUTENILHON TPYOKOH; MUIETKA-KaredbHUIa MoJuMepHas Ha 1 M,
CKJISIHKa MepHasi ¢ MeTKO# «10 Mim» ¢ mpoOko# (2 mT.).
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6. MOKA3ATENU U NPOLIEAYPbI AHATIU3A

Konba xonndeckas Ha 100 mi, mummuaAp Ha 50 Mt (715 onipeieNieHnst MaJbIX KOH-
LEHTPALMHA XJIOPUIOB, B COCTAB HEKOTOPBIX M3AEIUN HE BXOAUT).
PactBop azorHOKHCIOTO cepedpa (0,05 Moib/1 9KB.), pacTBop Xpomara kaius (10%).

Pacnonooicenue 0bopyoosanus u peaxmugog cm. 8 nacnopme Ha uzoenue.

OTBOP NPOB

Jnst or6opa mpod MpH ONpeIeICHUH XJIOPHU/IOB HCIONB3YIOTCST OyThUTH U3 MOJIH-
MEpPHOTO MaTepuajia WK CTekia. MaKkCHMallbHBIH PEeKOMEHIYEMBIH CPOK XpaHEHUS
pod — 1 mecsil,

O0beM MpoObI AHATM3UPYEMOH BOIbI, HCTIONB3YEMO# TS aHAITH3a, BBIOUPACTCS 110
Tabm. 17 B 3aBUCHMOCTH OT HPEIONIAracMOro YPOBHSI KOHIICHTPAIIMH XJIOPH/I-HOHA.

Tabnuuya 17

Mpeanonaraemas KoHUeHTpauums 061beM nNpobbl,
Xnopua-uoHa, mr/n M

10-50 50

50-350 10

350-700 5

700-1200 1

BbIMOJIHEHME AHAJIU3A

/ﬁ OnosiocHUTE MEPHYIO CKIISIHKY HECKOJIBKO pa3 aHaInu3upye-
i MO BOJIOM WJIM MOYBEHHOW BBITSKKOW. Haneiite B CKIISTHKY

00BeM TTPOOBI BOIBI WIIH BBITSDKKHA B COOTBETCTBHU € Tabm.17.
B cnydae npennonaraeMoil KOHUEHTpaLMK XJIOPUA-HOHA
csbie 350 mr/n mpoOy B o6beme cortacHo Tadm. 17 rpa-
JQyHPOBAHHOM MHUIETKOIM MMOMECTUTE B MEPHYIO CKIISIHKY, Ty/Aa
JKe 100aBbTe JUCTHLUTUPOBAHHYIO BOMY JI0 METKH «10 MiD».

<= [Ipu KOHIIEHTpaLMU XJIOpUI-HoHa MeHee 50 Mr/i1 mpoly
S HAJIMBaNTe MEPHBIM IIMIIMHIPOM B KOHHYECKYIO KOOy Ha
50 mn l 100 mi1, B KOTOpPOM Aajiee MPOBOAUTE ONPEAEIICHUE KaK

g OIIMCAaHO HMXKC.
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6.30. Xnopuabl

l Jlo0aBbTe MUMETKON-KaleIbHUIeH 3 KaruTi pacTBoOpa XpoMa-
= Ta KaJlus.
3akpoiTe CKISIHKY TIPOOKOH M TiepeMelanTe pacTBop.

3.

[IpoBeauTe TTpOBaHMe MPOOBL. [y 3TOrO K COAep>KUMO-
My CKJISIHKH J00aBJISIiTE pacTBOp a30THOKHCIOTO cepedpa
(TUTpaHTa), UCHOJIB3Yys I'PaAyUPOBAHHYIO IMUIIETKY CO
HIIpHUIeM-103aTOpoM. PacTBop TuTpanTa 1006aBIsAiTE
IIOCTENEHHO, 110 KAIUIAM, [IPYU IEePEeMEIINBAaHUM, 10 HOsBIIE-
HUSI HEMCUE3aIoUIe OPaHKEeBO-)KEITOW OKPAaCKH pacTBOpa.

Omnpenenure 00beM pacTBOpa a30THOKHUCIOrO cepedpa,
M3pacxXoJ0BaHHbIA Ha TUTpOBanue (V'=V, —V,, mn).

. VicxonHbiit
06LEM / Vol MpunmeyaHwune.
~_  KoHeuHlii [ns yeTKoro onpefeneHns TOYKN 3KBMBANEHTHOCTU NPU TUTPOBAHUK
o6LEM / Vid/ oKpacky npobbl aHanu3npyemon BoAbl PEeKOMEHOYETCS CpaBHMBATb
C OKpacKOW XONocToW npobbl, B Ka4ecTBe KOTOPOW WMCMOMb3ynte
CKIMSIHKY C TaknM e 06beMOM aHanuanpyemon Bogbl U pacTBopa Xpo-
mara Kanwus.
4,

Paccunraiite KoHIEHTpamMiO X1opua-uona (C, , MI/i1) B aHAJIM3UPYEMOK BOJIE
o dopmyie:
C. = VXHX;S,S %1000 :VLX17757
n 1
rae ¥ — o0beM pacTBOpa a30THOKHCIIOIO cepedpa, M3pacXof0BaHHBIN HA THT-
pOBaHME, MI;
H — xoHIeHTparys pacTBopa a30THOKUCIOro cepedpa, 0,05 moub/m;
V,,— 00beM BOMIbI, B3ITON HA aHAJIU3, COIIacHO Tabum. 17, mur,
35,5 — MousipHas Macca 3KBUBAJICHTHA XJIOpa, T/MOJIb;
1000 — koadduiMeHT mepecyera eAUHUI U3MEPSHUI 13 TPAaMMOB B MHJI-
JIUTPaAMMBL.

KOHTPOIlb TOYHOCTU AHAJIU3A

KonTponb TOUHOCTH MOXKET OBITH BBIMIOJIHEH ITyTeM aHaJId3a CTaHAapTHOTO pa-
ctBopa xyopuna kamus ik 1'CO, IMEromero u3BeCTHOE COACpKaHKUE XJIOPUA-HOHA.
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6.31. LIBeTHOCTbL

1JgemHocmb — €CTECTBEHHOE CBOWCTBO MPUPOHON BOJIBI, OOYCIIOBICHHOE ITPH-
CYTCTBI/ICM FYMI/IHOBBIX BCHICCTB U KOMIIJICKCHBIX COCI[I/IHCHI/Iﬁ JKeJies3a. HBCTHOCTB
BOJIBI MOKET OTIPEICIISATHCSI CBOMCTBAMHU U CTPYKTYPOU JTHA BOJIOEMa, XapaKTepoM BOJI-
HOW pacTUTEITHLHOCTH, TIPWJIETAIONINX K BOJOEMY TTOYB, HATMIHUEM B BOTOCOOPHOM Oac-
ceitHe 00JIOT ¥ TOP(PSHUKOB U JIp.

Jlyis BOABI TOBEPXHOCTHBIX BOJOEMOB 3TOT IOKA3aTeNb JIOMyCKaeTcs He Ooiee
20 rpamycoB 1O IIKaje BETHOCTH. Eciiu okpacka BOABI HE COOTBETCTBYET MPUPOIHO-
My TOHY, a TaKKe ITPH MHTEHCUBHOM €CTECTBEHHOU OKPACKe, OMPEIEIISIOT BEICOTY CTOJI-
0a JKUJKOCTH, TIPH KOTOPOM OOHApY)KUBACTCsl OKpPacKa, a TaKKe KaueCTBCHHO Xapak-
TEepHU3YIOT IIBET BOABI. COOTBETCTBYIOMIAS BBICOTA CTOJIOA BOBI HE TOJDKHA IMPEBBIIIATH
20 cM — 1 BOJBI BOJIOEMOB XO3SIHCTBEHHO-ITUTHEBOTO HazHaueHUS B 10 cM — 11g
BOJIbI KYJIBTYPHO-OBITOBOTO HAa3HAYCHUSI.

METOA ONPEAENEHUA

B HacrosiiieM pykoBOACTBE IPHUBEAEHBI JBa METO/A ONPEAEICHHS LIBETHOCTH.

HaubGonee npoctoil kauecmeennuiti METOA OLIEHKH LIBETHOCTH COCTOUT B Xapak-
TEPUCTHKE I[BETA BOJBI B poOupke BhicoTor 10—12 cM (Hanmpumep, OecriBeTHasl, cia-
0o-xenTas, >xenras, OypoBaras U T.1.). MeToJ Ka4eCTBEHHOTO ONpE/IeJICHHs] [IBETHO-
CTH AaeT JIMIIb OPUCHTUPOBOYHYIO HH(POPMAIIMIO, M TOIBKO B T€X CIIydasx, KOrJaa Boaa
MMEeT UHTEHCUBHYIO €CTECTBEHHYIO OKPACKY, 3aMETHYIO TJIa30M.

Konopumempuueckuii MeToz ONpeAEIeHs IBETHOCTH OCHOBAH HAa CPAaBHEHUU OK-
packu mpoObI ¢ oKpackoil ycimoBHOW 500-TpamyCcHON MIKANBI IIBETHOCTH BOJBI, MPH-
roraBiuBaeMoi u3 cmecu d6uxpomara xamus K Cr,O, u cynbpara kobansra CoSO,.
OmnpeneneHre BHIIONHAETCS BU3YaIbHO-KOJIOPUMETPHUUYECKH HA OCHOBE CPAaBHEHHSI OK-
pacKu aHAJIM3UPYEMO# MPOObI CO CTaHAAPTHOM I[BETOBOM IIKAJION B BHJIE MOJICIILHBIX
pacTBOpPOB OMXpomara Kajus U cyib(ara koOajabTa JUOO ¢ KOHTPOJBHOM IIBETOBOM
IIKAJIOW OKpacku mpod. OmpezneneHne TakkKe MOKET BBITOIHATHCS (OTOKOIOPUMET-
puuecku no MBU-10-157-11, P11 52.24.497-2005 u 'OCT 3351.

Jnana3zoH onpenensieMbIX 3HAYEHUH BETHOCTH MPH BU3YaJbHO-KOJIOPUMETPUYE-
CKOM ONPEENICHNH: TIO IIKaJle IBETHOCTH B BUAE MOJCIIBHBIX ATAJOHHBIX PACTBOPOB —
0; 10, 20; 30; 40; 60, 100, 300, 500 rpamycoB BETHOCTH; 1O TUICHOYHOU KOHTPOJIBLHOM
mrkane «L[Betnocts» — 0; 30; 100; 300, 1000 rpamycoB IIBETHOCTH.

Juana3oH onpenessieMbIX 3HaU€HUH LIBETHOCTH NPU (POTOKOIOPUMETPUUECKOM
ompenenenun (MBU-10-157-11) — ot 20 mo 200 rpamycoB BETHOCTH.

O0beM 1mpo0bl, HEOOXOAUMOI IJIs OTIpEEIIeH s, cOCTaBIsieT He Oosee 12 mi1, mpo-
JOJDKUTENIBHOCTD ONpeJieNieHns — He 0oJiee 5 MUH.
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6.31. LiBeTHOCTL

OTBOP MNPOB

s otbopa npob mpu onpenesieHuH BETHOCTH HCIONB3YIOTCSI OyThUIM U3 TIO-
JMMEPHOTO MaTepuaia Win crekia. [Ipy Hamiuuy B3BeIEHHBIX YacTHII TPOObI OTHHIB-
Tpy#Te uepe3 OyMaxKHbI (QWIBTP «CHHSIS JIEHTa» (BAXKHO MpPU (OTOKOIOpHUMETpUYC-
ckoM ormpezenenun). [leperie moprmu ¢uibTpara otOpockTe. JlomyckaeTcs XpaHeHne
mpo6 He OGoree 1 CyTOK MpH YCIOBUH MX OXJIaXkIeHHs 10 2—5 °C 1 XpaHEHHs B 3aTeM-
HEHHOM MeECTe.

Tloopobuee 06 ombope u nodecomoske npob cm. 6 pazoene .

A. Iléem, kauecmeennoe onpeoenenue

OBOPYJOBAHUE

[Ipobupka OecrBeTHast mpo3padnas BeicOTON 15-20 cM, nuct Oenoir Oymaru
(B kauecTBe (hoHa).

Pacnonoowcenue 0bopyoosanus u peakmugos cm. 8 nacnopme Ha uzoenue.

BbIMONMHEHUE ONPEQOENEHUA

1.
[ | 3anoaHuTe MPOOUPKY BOJOU 110 BBICOTHI 10—12 cM.
10-12 cm

2.

OxapakTepu3yHTe IIBET BOABI, pacCMaTPHUBAas MMPOOHPKY
CBEpXy BHH3 Ha 0enoM (oHe TIpH JOCTATOUHOM OOKOBOM

l OCBEIICHUH (JIHEBHOM, UCKYCCTBEHHOM).
OtMeTrbTe HanboJee MOAXOAAIINN OTTCHOK U3 MPUBEICHHBIX

HWKe MO0 3aloIHUTE CBOOOAHYO rpady.
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6. MOKA3ATENU U NPOLIEAYPbI AHATIU3A

XapakTepucTuka oTTeHKa OTmeTbTe nogxopsiiee

Cnabo-xentoBaTas

CeeTno-xentoBaras

XKenTtas

VIHTeHcMBHO-XenTas

Kopu4yHeBaTasd

KpacHo-kopuyHeBaTas

Opyrasa (ykaxute kakas)

B. I{eemnocmu, Konopumempuueckoe onpeoeneHue

OBOPYJOBAHUE

Boponka naboparopnasi, mpodupka KoIOprUMeTpruIecKast ¢ mpoOKo# (2 mrt.), mra-
TUB JUIS IPOOUPOK, (PUIBTPBI «CHHSS JICHTA.

XpoM-ko0aIpTOBasI KA IIBETHOCTH B BUJE MOJICITBHBIX 3TAJIOHHBIX PaCTBOPOB
(0; 10, 20; 30; 40; 60, 100, 300, 500 TpamycoB IIBETHOCTH) JINOO B BUJIE TUIEHOYHOM
KoHTpobHO mrkanbl «L{BetHOCTEY (0; 30; 100; 300, 1000 TpamycoB BETHOCTH).

MpumeyaHwue. Cpok rogHOCTM PacTBOPOB XPOM-KOBanNsTOBON LuKanbl — 6 MecaueB ¢ MO-
MEHTa WM3roTOBMEHMNS.

[Ipu poToxonopumerpudeckoM onpeaeneHun: GoTokonopuMeTp «Korect—2020%
¢ kroBetoi 10 MM MM aHAJIOTUYHOTO THIIA.

Pacnonoowcenue obopyoosanus cm. 8 nacnopme Ha uzoenue.

BbINMONHEHWE ONPEQOENEHUA

Y 0,3-0,5 cm i
- OnonocHUTE KOJIOPUMETPUIECKYIO TIPOOUPKY HECKOJIBKO

pa3 aHaIM3UPYEMOUN BOJIOM.
HanomauTe npoOupky mpo6oii BoasI, He 10JIMBast
0,3-0,5 cm 10 Kpasi IPOOUPKH.
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6.31. LiBeTHOCTL

2.

VnepxuBas MPOOHPKY PYKOH B BEPTHKAILHOM ITOJIOKESHUH,
3aKpoiiTe ee mpoOKkoi. YOeaurech B IUIOTHOM TPUIICTaHUN
MPOOKH.

W3BneknTe 00pasiibl MOICILHBIX STAIOHHBIX PACTBOPOB U3
YIAKOBKH U PAaCHOJIOKHUTE UX Ha POBHOW FOPU30HTAIIBHOMN
IMOBEPXHOCTH Ha OesioM (poHE POOKOH BHU3.

4,

[IpoBeauTe KOIOPUMETPUPOBAHUE TIPOOBHI.

[pu BU3yasIbHO-KOJIOPUMETPHUICSCKOM OTPE/ICTICHUN TPOOHP-
Ky C aHaIM3UPYyeMOi BOIOH TepeBepHUTE POOKOI BHU3

W CpaBHHUTE OKPACKY HCCIeyeMOro oopasia ¢ IICHOYHON
KOHTPOJIbHOM IIKaJIONW 00pa3IoB OKPACKH MPO0 I BU3yailb-
HOTO KOJIOPUMETPHPOBaHUs «LIBeTHOCTEY MO0 ¢ OKpacKoi
MOJICITBHBIX ATAJTOHHBIX PaCcTBOPOB.

Oxpacky HaOnmrofaiTe cBepXy BHU3, Ha OenoM Qome,

MPU JOCTATOYHOM OCBEILCHHH.

Jist uccnemyemoro oopasiia onpesesiuTe oKaiiinee

IO OKpacKe TOJIe IJICHOYHOMN IITKATBI MUK ONVDKaNTIIiA
o0pa3zer] OKpacKH TaJOHHOTO PacTBOpa M COOTBETCTBYIOIICE
€My 3HAYCHHUE B TPajycax IBETHOCTH.

MpumeyaHme.

Ecnu ugeT 1 oTTeHok obpasua BoAbl He COOTBETCTBYIOT MOAENbHbLIM
3TanoHHbIM obpa3uam XpoM-KODanbLTOBOW LiKanbl, TO 3TV MoKasa-
Tenn OLEeHMBAITCA KayeCTBEHHO, Hanpumep: «okpacka obpasua
KpacHoBaTo-KopuyHeBas» (cM. n. 6.31, A).
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6. MOKA3ATENU U NPOLIEAYPbI AHATIU3A

5.

[Ipu doToxoaopuMeTpUIEcKOM ONpeAeIeHNH MPody moMe-
crute B kroBeTy (10 MM) 1 ompezienuTe 3HaYEHHE €€ ONTH-
YeCcKOH IIOTHOCTH Ha (oTokonopumMeTpe «Ixorect—2020»
WM aHAJOTUYHOTO THIA Npy JutnHe BoiHbI 400 HM OTHOCH-
TEIBHO XOJIOCTOM MPOOHI.

[Hanee, ¢ nCnosp30BaHUEM I'PaTyHPOBOYHON XapPAKTEPUCTH-
KM, 3a0J1aroBpeMEHHO MOCTpOoeHHON cormacHo MBU-10-
157-09, paccunTaiiTe 3Ha4eHHUE LIBETHOCTHU B TPaaycax.

[Tpu ncnons3oBaHuM (HOTOKOIOPUMETPA € 3aPOrPAMMHUPOBAHHBIMH 3HAUCHHUSIMH
HapaMeTpoB I'paJlydnpOBOYHON XapaKTEPUCTHUKHU, 3HAUCHUS LIBETHOCTU aBTOMATHUYECKU
BBIBOZIATCS Ha ero juciied. [lpu padore Ha PoToKOIOpUMETPE PYKOBOJACTBYHTECH UH-
CTPYKLHMEH, IpuiiaraeMoil K mpuoopy.
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lMpunoxeHue 1

npOTOKOH uccrnenoBaHUA KayecTBa Boabl™®

HanmvenoBanue ncrounmnka (Bogoema)
Mecto B3sITHS TPOOKI
KewMm B3sTa ipobda
Jara (duncno, gac) B3ATHS TPOOBI
YcnoBus XpaHeHUs! POOBI (IPOIOIKUTEIBHOCTD, TEMITEPATyPa)

}Z[aTa " BpEMs IIPOBCIACHHA aHaIn3a
OHpC}ICJISICMI)IC ToKa3aTeJIn U pPEe3yJIbTAaThl aHAJIU30B

HanmeHoBaHue Ucnonb3yembii MmeToa Pesynsrat
nokasarensi (o6opynoBaHue)

3akiroueHue (BBIBOIIBI)

Tloamuce Jlara

JlonoyiHUTENbHBIE UCCAEN0BAHUS
(Ipy MOAO3pEHUH Ha 3arpsI3HEHHOCTH BOJIBI)

HpezmonaraeMHe MIPOMBIIIJICHHBIC U CEIIbCKOXO03SUCTBEHHBIC 3arpsA3HCHUA

Pe3y.]'IBTaTLI JOIIOJJHUTCIBbHBIX aHaJIU30B

HanmeHoBaHue Ucnonb3yembini MeToa Pesynsrat
rnokasarensi (o6opynoBaHue)

3axtodeHre (BBIBOJIBI)

Ioamuce Jara

* CocraBiieH Ha OCHOBE ()OPM MPOTOKOJIOB HCCIICOBAHMS Ka4eCTBA BOABI MOI3EMHBIX U TIOBEPX-
HOCTHBIX UCTOYHHKOB BomocHaOkenust ('OCT 17.1.3.03).
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lMpunoxeHue 2

Habop-yknaaka
Ans ¢poTokonopuMeTpupoBaHUs
«9KOTECT-2020-K»

(c 3sanporpaMmmMMpoOBaHHbLIM pac4yeToM
KOHLEHTpaLUi KOMMOHEHTOB)

BbinonHeHa Ha ocHOBE MUKPOMPOLIECCOPHOIO
hoToKonopumeTpa-KoHLEeHTpatomepa
«3KOTECT-2020»

(Homep B rocyAapCTBEHHOM peecTpe
cpeAcTB namepeHuii 31761-06)

CocrasB

Habop-yknaaka mis gotokonopumerpupoBanus «kotecT-2020-K» nmocrasis-
ercst B cieayromied komrektanuu: gotokonopumerp «IKOTECT-2020», 6ok mu-
tanus BIIC 6-0,35, kioBeThI akpHIIOBBIE (4 IIT.) U CTEKISHHBIE (2 IIT.), KOMMYHHKa-
IHOHHBIA Kabenmb RS-232 (ms mogkmodeHus mpuodopa k [1K), koMmrmuiekT candeTox
(1 yrm.), KOMIaKT-AUCK C MPOTPAMMHBIM 00€CIIedeHHEeM U CITPAaBOYHBIMHU MaTepuraa-
MU, KOHTEHHEP BOJOCTOMKHUI C JIOKEMEHTOM, KPBIIIKA KIOBETHOTO OJOKa, CKIISTHKH
MepHble ¢ MeTKOH «10 Mi» u mpoOkoii (7 wT.), anemenTtsl Tuna R6 (4 wr.), pyko-
BOJICTBO TI0 DKCIUTyaTalu (QOTOKoJIopuUMeTpa, coopank MBU, macnopT ¢ onuchio
KOMIUIEKTHOCTH.

Hasnauyenue u 00;1acTH NIPUMEHEHHUSA

Ha6op-yxmagka « 9QKOTECT-2020-K» npenHa3HadeH A1t KOJMHYSCTBEHHOTO aHa-
JU3a BOJ Ha COJep)KaHMEe NMpUMeEce, orpeaensieMbIX KOJTOPUMETPUYECKUMH METO-
JlaMHU C UCTIOJIh30BAHMEM TECT-KOMIUJIEKTOB M TIOJIEBBIX JIAOOPATOPUi MPOM3BOACTBA
3A0 «Kpucmac+y», a Taxxke i u3MepeHus kodhuImenTa mponyckanus U ONTH-
YECKOM TUIOTHOCTH JIOOBIX OKPAIICHHBIX PACTBOPOB. MOXET MUCIOIB30BAThCS TPHU
AKOJIOTO-aHAJIUTUYECKUX U3MEPEHUSX, TEXHOJIOTMUYECKOM KOHTPOJE, IKCIpecc-aHa-
JIU3€ B YPE3BBIUAWHBIX CUTYalHUSIX U T.II.

[Tpubop 3anporpammupoBan noj yanpunupoanusie MBU Ha ocHOBE TecT-KOM-
IUIEKTOB M MMOJIEBBIX Jlaboparopuii npousBoacTBa 3AO «Kpucmac+». B mamste npu-
Oopa BHeceHBI KOA(PUIIMEHTHI TPagyHPOBOYHBIX XapaKTEPUCTHUK OMPEAeISIEMbIX
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MpunoxeHue 2

KOMIIOHCHTOB. KOHLIGHTpaLII/ISI OIpeaAC/IIEMOTO BEIIECTBA PACCUMUTHIBACTCA aBTOMa-
THUYCCKH W BBIBOAUTCA HaA HHCHHGﬁ q)OTOKOHOpI/IMCTpa. AHanu3pl ¢ UCIOJIL30BAHU-
€M TCCT-KOMIIJICKTOB W ITIOJICBBIX J'Ia60paTOpPII>i OPpOBOAATCA IO CICAYIOIIUM KOMIIO-
HCHTaM:

AHanusupyembin Owana3soH 0O6bem OnuHa noK,... »
KOMMOHEHT U3MepeHuHn, npoo6sbl, BOJSIHbI, mr/n
(B BOAE) mr/n mn HM

AnoMUHMR 0,03-4 10 525 0,5
AMMOHMUNI 0,24 5 430 1
'mapasuH 0,051 10 430 0,01
Xenes3o obLiee 0,05-2 10 502 0,3
Hutpar 0,5-5 6 525 45
Hutput 0,02-0,9 5 525 3
MAB-A (aHWOHOAKT.) 0,02-1 10 620 0,5
deHornbl netyyne 0,002-0,05 250 470 0,25
dopmanbgerng 0,03-0,5 10 525 0,05
®ocdpar 0,1-3,5 10 660 3,5
LiBeTHOCTb 20-200 rpag. uBeTHOCTH 5 400 —

TexHn4eckue XapaKTEePUCTUKHU

*  Macca, kxr — He Ooinee 0,6.

» TabapurHble pa3mepsl, MM — He Ooree 230 x 120 x 50.

e Jlnunaa BoaH cBeroauonoB, HM — 400, 430, 470, 502, 525, 620, 660, 850.

» Jlnanazon m3amepenuit kosdduimenta npomyckanus, T% — 1-100.

* Jluama3oH M3MepeHuil onTuyeckoi mioTHoct, D 0-2.

 T[lorpemHocts npu n3MepeHnu ko3 durmenTa npornyckanus — He domnee 2%.
* JlimHa onTHUYECKOTo MyTH He Oojee, MM — 10.
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240

JocTonncTBa Ha0Opa-yKJIAAKH
«IKOTECT-2020-K»

BrimonHeHa crienuanbHO B BUJIE, MAKCUMAJIBHO YIOOHOM ISl TPUMEHEHHST Kak
B IOJICBBIX, TaK U B JJa0OPATOPHBIX YCIOBHSIX.
IIpocToTa BBHITIONHEHNST aHAJIN30B.

MpumeyvaHume. TecT-komnnekTbl 1 noneeble nadopatopun 3A0 «Kpucmac+» co-
JepxaT rotoBble K NPYMEHEHUIO aHanNUTUYEeCKNe pacTBOpbI, peakTuBbl, Nocyay U npu-
HaaNeXXHOCTUN, PYKOBOACTBO MO MPUMEHEHNIO C METOAMKAMM aHanmaa, yHuuLmMpoBaH-
HbIMW Ha OCHOBe AencTBytowwimx HTM.

ABTOMAaTHYECKUH pacyeT 3HAYCHUI KOHLEHTpaUui, MPOIyCKaHUs U ONTHYE-
CKOM IJIOTHOCTH NpH padoTe B pEKUME KOHIIEHTPAaTOMEpa.

MunnmanbHass CTOUMOCTE 110 CpaBHCHHIO C CYIICCTBYIOIMMU aHaJIOT'MYHbI-
MH KOHIICHTPATOMEpaMH.

VYHHUBEpCaIbHOCTh — BO3MOXHOCTb aHAJIN3a, HapsAy C 3alporpaMMHUpPOBaH-
HeiIME MBU, 1m0 11006IM (POTOKOTOPUMETPHYECKAM aTTecTOBaHHRIM MBU
(IIHA @..., P 52. ... u T.IL.).

[NoakroueHne K KOMITBIOTEPY [UIsi 00pabOTKH pe3ysbTaToOB M COCTABIICHHUS OT-
YETOB.

KommnaxTHbIe pa3zMepbl U HEOOIBIIION Bec.

Ucnonb3zoeaHue mecm-kommninekmoe u noseebix 1abopamoputi
coemecmHo ¢ Habopom-yknadkol «dkomecm-2020-K»
rnoseoJsisiem 8bIno/HsAMb onpedesieHUs1 8 NOJIHOM ob6beme 3aday
Ko/lu4ecmeeHHO20 XUMUYEeCKO20 aHasu3a.




lMpunoxeHue 3

KomMmnnekTHble nsgenusi, pacxogHble MaTepuanbl
M NPUHAANEXHOCTU AN XMMUYECKOro aHanmsa
npousBoactBa 3A0 «Kpucmac+»

NPANC-NUCT

Pazjiennl npaiic-siucra

1. TloneBble KOMILIEKTHBIE JIAOOPATOPHUH.

PanrnieBbie 1 MOAYIIBHBIEC TAOOPATOPHUH.

Kitacc-KOMITIEKTHI U THITOBBIE KOMIUIEKTHI 000pyI0BaHUSI.
TecT-KOMITJIEKTEI.

Habops! 1 ycTaHOBKH.

TecT-cucTeMBbl.

CpeactBa KOHTPOJIS MTUIIEBBIX MMPOTYKTOB.

[TpuHaAIeKHOCTH U CTIEIUATbHOE 000PYI0BAHKE /TSI TIOJIEBBIX AHATHU30B.
N3mepurenbHble KOMIUIEKTHI.

KoMI11eKThI IOITOJHEHHUS.

SO N DB WD

p—

1. MONEBBLIE KOMMNEKTHbIE JTIABOPATOPUA
(akcnpecc-aHanu3 BoAbl, BOAHbIX BbITSDKEK, BO3AyXa, MPOAYKTOB NMUTaHUS,
yaobpeHus, HedpTenpoaykToB, Ha 100 aHaNM30B NO KaXA0MY KOMMOHEHTY)

Ne Ne HavmeHoBaHue npoaykumm Llena c HAC, py6.
n/n 3akasa Ha 01.07.2011

1 | 8.150 «AHanu3 ynobpeHuiiy, MuHK-akcrnpecc-nabopatopusi, 12 BuaoBs 16 584
yaobpeHui

2 | 3.203 «BX3J», BogHO-XxMMUYeckas akcnpecc-nabopatopusi, kotnoeas, 11 73 204
nokasatenen

3 | 3.203.1 «BX3J», BogHO-XxMMmYeckasi akcnpecc-nabopartopusi, KoTnoeas, 110 378*
C KoHgykTomeTpom Tuna AkcnepTt-002-2-6-H, 12 nokasatenen

4 11.01 «"XK», razoonpegenutenb XMMUYECKUIA MHOTOKOMMOHEHTHBIN, 34 028
30 HavMeHOBaHWN UHAMKATOPHbLIX TPYBOoK ¢ npobooTbopHukom HIM-3M
(o rasoonpegenutensax XK cm. npavc-nmuct Ne 3)

* LleHa NoanexuT yTOYHEeHUIo Npy 0hOPMIeHUM 3aKasa.
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Ne Ne HanmeHoBaHue npoaykummn Llena c HAC, py6.

n/n 3aKasa Ha 01.07.2011

5 18111 «KIM3», koMMAneKT-NpakTMKyM akonornyeckuii, 15 nokasatenemn Boabl, 59 245
BO34yXa, NMoYBbI

6 | 3.100 «HKB», komnnekTHas nabopaTtopusi uccnegoBaHust Boabl 50 809
1 NMOYBEHHBIX BbITSHKEK, Nonesas, 6a30BbI BapuaHT, 16 nokasaTenen

7 | 3.100.1 | «HKB», komnnekTHast nabopaTopusa nccrneaoBaHnsi BoAbl 90 339*
1 NMOYBEHHBIX BbITSHKEK, NONeBas, C HAbOPOM-yKnagkon Anst PoToKono-
pumeTpupoBaHust «3koTecT-2020-K»

8 | 3.110 «HKB-2», komnnekTHasi nabopaTtopus nccnegoBaHusi BoAbl 73 183
1 MOYBEHHBIX BbITSKEK, MoneBas, MoauduumpoBaHHas, 18 nokasartenei

9 | 3.1101 «HKB-2», komnnekTHass nabopaTtopusi UICCNEAOBaHUsI BOAbI M NOYBEHHbIX| 112713*
BbITSDKEK, nonesasi, MmoanduupoBaHHasl, ¢ Habopom-yknagkon Ans
doTokonopumeTpupoBaHus «3kotecT-2020-K»

10 | 3.040 «Muenka-H», komnnekTHas nabopatopus Ans onpepenexHust Hedtenpo-| 14915
OYKTOB B Boge, 3 Metoda

11 | 3.040 «Muenka-H», komnnekTHas nabopatopus Ans onpefeneHust Hegtenpo-| 22 779
[OYKTOB B BoAe, 3 MeToaa, ¢ HAabopoMm Ans 3KCTpaKLumm

12 | 8.416 «Myenka-P», MuHK-akcnpecc-nabopaTtopust Ans XMMUYECKOro 28 397
obcrnenoBaHns 3arpsi3HEHHOCTU paboyelt 30Hbl (10 HaumeHoBaHWiA
VNHAMKATOPHBIX TPyOOK, 6 HAMMEHOBAHWIN TECT-CUCTEM,
npo6ooT6opHuK HIM-3M)

13 | 8.013 «Muenka-Y/nousa», MUHU-3KCNpecc-nabopatopust Anst y4ebHbix 22 449
3KOIMOrMYeCcKUX UCCrefoBaHui, NovBeHHasl, 8 nokasarenem

14 | 8.012 «Myenka-Y/xum», MUHU-aKcnpecc-nabopatopusi xuMmuyeckas, ons 27 473
y4ebHbIX 3KOMOrnYecknx uccnegoBaHuin, 14 nokasarenem

15 | 8.010 «Myenka-Y», MuHK-akcnpecc-nabopartopus, ANs y4ebHbIX aKonornye- 20 894
CKVX MCCrefoBaHvn, yHMBepcanbHas, 9 nokasatenem

16 | 8011 «Myenka-Y/m», MuHu-akcnpecc-naboparopusi, ons y4ebHbIX 3KOMoru- 20 888
YeCKuUX MUccrefoBaHvmn, MognduumMpoBaHHas, 7 nokasatenen

17 | 3.200 «CJIKB», cynoBasi BOAHO-XMMMYECKas aKcnpecc-rabopatopus, 64 161
13 nokasatenen

18 | 3.400 «CNTM», cynoBasi akcnpecc-nabopaTopusi KOHTPOIs Tonnvea 67 983
1 mMacen B cUnoBbIX ycTaHoBkax, 10 nokasarenen

19 | 3.204 «CIM3Jl», caHuTapHo-NuLLEBasi MUHK-3KCMpecc-nabopatopus, 10 272
18 nokasarenen

20 | 3.205 «CIM3J1-Y», caHnTapHo-nuLeBas MUHU-3KCNpecc-nabdopaTopus, 2 801
yyebHas, 17 nokasatenen

21 | 3.206 «Mép», akcnpecc-nabopartopusi uccrnefoBaHus méaoa 11 247

* LleHa NoanexuT yTOYHEeHUIo Npyu ohopMIIeHMM 3aKasa
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Ne Ne HavmeHoBaHue npoaykumm Llena c HAC, py6.
n/n 3akasa Ha 01.07.2011
22 | 3.204a «BM3AJ1-KM», BoiickoBasi NopTaTMBHasH 3KCMPecc-iabopaTopyst KOHTPOMs 10 338
nuTaHus (20 nokasatenen, ¢ MeTOAUYECKMM pekoMeHaaumsmm FBMY MO)
23 | 3.141 «docdop», komMnnekTHas nadopatopus Ans onpegenexHust pocdopa 12 879
BO BCex (hopmax B Bofe
24 | 3.141.1 | «doctop» komnnekTHas nabopatopus Ans onpegeneHunst ooccopa Bo| 52 409*
BCex hopmax B BoAe C HAabOpoM-yknaakon Anst (OTOKONOPUMETPUPO-
BaHus «3JkoTecT-2020-K»
25 | 8.417 «3ko-akcnpecc MMMC», MuHKU-akcnpecc-nabopaTopus, KOHTPOrb 6873

oTpaboTaBLUMX ra3oB nogsecHbix apuratenen (15 UT Ha CO, HIM-3M,
3UIM, npuHaanexHocTn, pyKOBOACTBO, CyMKa-qpyTnsip)

* LeHa noanexuTt yTOYHEHWIO Npyu ohOpMITIEHNM 3aKasa.

2. PAHLEBBIE N MOAYIbHbIE JIABOPATOPUN

(3Kcnpecc-aHanu3 BOAbl, BOOHbIX BbITAXeK, Bo3Ayxa, No4Bbl, cneuBeLecTB,

I'IOBerHOCTeﬁ, C nNnpumMeHeHunem Mop.yneﬁ TeCT-KOMMJIeKToB

B HOCMMOMW paHueBoW yknagke Ha 100 aHanu3oB No KaXxaoMy onpeaensieMomMy KOMMOHEHTY)

Ne Ne HanmeHoBaHue npoaykuun Llena c HAC, py6.
n/n 3aKkasa Ha 01.07.2011
26 | 3.130 «HKB-P», paHueBas nonesasi nabopatopus MccrnefoBaHus Bogoemos, | 59 533
C caykoM rugpobuonornyeckum, 23 nokasartens
27 | 3.130.1 «HKB-P», paHueBasi nonesasi nabopatopusi uccrieqosaHus sogoemos| 99 063*
C CaykoM rmgpobronornyeckum n Habopom-yknagkomn Ans oToKomo-
pumeTpupoBaHus «3koTecT-2020-K», 23 nokasarens
28 | 3.130.2 | «HKB-P/m», paHueBas nonesasi nabopatopusi uccrnegoBaHusi Bogoe- 41434
MoB Manasi, 18 nokasatenen
29 | 3.131 «PrJ1-noyBay, paHueBasi nonesas nabopatopust uccnegosaHus noussl,| 60 548
11 nokasartenew
30 | 3.131.1 | «PrJl-noysa», paHueBas nonesas nabopaTtopus nccrnenoBaHns no4sbl,| 65 711*
¢ koHaykTomeTpom DIST-4, 12 nokasatenew
31 | 3.131.2 | «PrJl-noysa», paHueBas nonesas nabopaTtopusi uccnenosaHus noysbl,| 100 078*
c HabopoMm-yknaakon ans cotokonopumeTpmpoBaHusi «dkotecT-2020-
K», 11 nokasatenen
32 | 3.900 «YKB», yknagka-nabopaTtopumsi NoneBoro XMMUYeCckoro KOHTPOsst 122 165
KayecTBa BOAbl, BoWickoBasi (paHeL, ¢ 6ayrnom), 34 nokasatens
33 | 3.900.1 | «YKB», yknagka-nabopatopusi noneBoro XMMUYECKOro KOHTpOons 161 695*
Ka4ecTBa BoAbl, BoMckoBasi (paHel, ¢ 6aynom), ¢ Habopom-yknaakomn
ans coTtokonopumMeTpmpoBaHus «3kotecT-2020-K»
34 | 3.900.2 | Yknagka cpeactB koHTpons OB n COAB, ¢ Hacocom-npo6ooT6opHu- | [oroBopHas

koM HIM-3M u Hacagkow, 23 nokasaTtens

* LleHa nognexuTt yTouHeHUo npu oopMeHun 3akasa.
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3. KNACC-KOMMNNEKTbI U TUMNOBbLIE KOMMNEKTblI OBOPYJOBAHUA

Ansa oblero v npodeccuoHanbHOro o6pasoBaHusi

Ne
n/n

Ne
3akasa

HaumeHoBaHue npoaykuuu

Llena c HAC, py6.
Ha 01.07.2011

35

3.600

«BXX3-1», KOMNMEKT KOHTPONbHOrO 0b6opynoBaHus «beszonacHocTb
XU3HEAEATENBbHOCTM 1 aKonorusy, 6a3oBbiv (13 KOMNNeKToB),
21 nokasaTenb BO3[yXa, BOAbI, BOAHbIX BbITSHKEK

70 699

36

3.601

«BXX3-2», KomMnnekT KoHTponbHOro obopynoBaHusa «besonacHocTb
XKN3HEOEATENbHOCTU U IKOMOTUSI», PaACLLUNPEHHbIN
(53 komnnekTa), 21 nokasaTtenb BO3AyXa, BoAbl, BOOHbIX BbITSHKEK

190 118

37

3.602

«BXX3-3», KOMMMEKT KOHTpPONbHOro obopyaoBaHus «beszonacHocTb
XU3HEAEATENBHOCTU W 3KOMOTUS», pacluMpeHHbIv (15 KomnnekTos),
21 nokasatenb BO3Ayxa, BOAb!, BOOHBIX BbITSBKEK (MprbopbI

s KOHTPONs paAuauUMoHHbIX (hakTopoB — A03UMETP-paguoMeTp

OPIB-01 «3KO-1», pnosumertp «PALEKC-PO 1706»)

117 916*

38

3.603

«BXX3-4», KOMNNEKT KOHTponbHOro obopynoBaHus «besonacHocTb
XU3HEAEATENBHOCTU W 3KOMOTUsS», pacluMpeHHbIv (20 KOMNIEKTOB),

21 nokasaTenb BO3ayxa, BoAbl, BOAHbIX BbITsHKEK (Mprbopbl

Onst KOHTponsa dusnyecknx daktopo — nrokemetp TKA-JTHOKC,
nameputens wyma Center 321, nsmeputens napaMeTpoB aneKTpuye-
CKMX M MarHUTHbIX nonew BE-meTp-AT-002, TepMOMETP 3MneKTpu4eckunin
Checktemp 1, nameputens Temnepatypbl 1 BnaxHoct TKA-MNKM-20,
rurpomeTp BUT-1, 6apometrp BAMM-1)

186 955*

39

8.015

«PPXO», yyebHO-MeToaNYECKMiA KOMMNEKT «PakTopbl pagnaLmoHHO-
XMMUYECKON OnacHOCTU» ANs LWKonbHoro kabuHeta OBXX (pagunogosu-
meTp «PALEKC-PO 1706», MuHu-akcnpecc-nabopatopusi «lyenka-Y»,
MeToaMYecKoe pyKOBOACTBO-NPAKTUKYM)

34 340"

40

8.300

«OXBby, («3konorusa, xvmus, 6uonornsy), knacc-koMmnnekT-naboparo-
pus, (1 Habop y4utens + 14 HabopoB yyallerocs B Kencax)

120 663

41

8.301

«3OXB», («3konorus, xumus, Guonormsy), knacc-komnnekT-naboparo-
pus, (1 Habop yuuTens + 14 HabopoB yyallerocs B kopobkax)

110 797

42

8.700

«OKOMOrMYeCKUi NPaKTUKyMy, TUMOBOW KOMMIEKT 0bopynoBaHus

190 449

43

8.800

«5A — aKomnor», MHorogyHKLUMoHanbLHas nabopaTtopus

185 458

44

3.650

«90C-1», («Okonorms 1 oxpaHa oKpyatoLLen cpefpbl»), TUNOBON
KOMMnekT obopyaoBaHusi, 6a3oBbIN, 5 YCTaHOBOK

101 959

45

3.650.1

«90C-2», («3Konormsa 1 oxpaHa OKpyxatoLLer Cpeapl»), TUNOBON
KOMMMeKT obopyaoBaHusi, 6 YCTaHOBOK (C YCTaHOBKOWM «OnekTpokoary-
NALUMOHHBIN METOA, OYNCTKN BOABI»)

149 588*

* LleHa NoanexuT YyTOYHEeHUIo Npy 0dhOPMITeHUM 3aKasa.
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4. TECT-KOMMNEKTbI
(koMnakTHble NOAGOPKM pPacXoAHbIX MaTepuanos
M NpUHaAneXHocTen ANsi XMMUYEeCKOro 3Kcnpecc-aHanusa BoAbl,
BOAHbLIX BbITAXEK, MaTepuaroB)

Ne Ne HanmeHoBaHue npoaykuun Llena ¢ HAC, py6.
n/n 3aKkasa Ha 01.07.2011

TecT-KOMNNeKTbI AN 3KCNpecc-aHanM3a NUTLEBOW U NPUPOAHLIX BOA, MOYBEHHbIX BbITSHKEK
(Ha 100 aHanu3oB)

46 | 6.143 «AKTUBHBIA X10p» 2 650
47 | 6.151 CAMOMUHAUIY 2 650
48 | 6.148 «AMMOHMNN» 2230
49 | 6.174 «AckopbrHoBas kucnorta» 7 830
50 | 6169 «Bopa B macne n HedpTenpoayKTax» 10 072
51 | 6.158 «mapasuH» 2 650
52 | 6.171 «[Byokucb yrnepoga B Boge» 6 993
53 | 6.167 «EMKocTb kaTnoHHoro obmeHa» (noysa) 3111
54 1 6.190 «XKenezo» 2 463
55 | 6.147 «Kanbunny 2 463
56 | 6.170 «KapboHaThbl, LWEeno4YHOCTb» 2 463
57 | 6.161 «KncnoTtHoCTb MoyBbI» 752
58 | 6.176 «KunucnotHocTb» 2 365
59 | 6.179 «KpeMHuin» 8617
60 | 6.153 «MyTHOCTL/NPO3payYHOCTb» 1588
61 | 6.150 «Macrno n HedTenpogyKTbI» 7 862
62 | 6.162 «MeTannbl» (cymma Pb, Zn, Cu) 8 238
63 | 6.201 «Mépn» 2 367
64 | 6.145 «Hutpatbi» 2 886
65 | 6.149 «HuTpUTBI» 2 027
66 | 6.146 «OkncnsseMocTb nepmaHraHaTHas» 7 880
67 | 6.183 «Ob6Las XecTKocTb» (TUTPOBaHWE MUMNETKON) 2436
68 | 6.180 «OX-1» (kanenbHoe TUTpOBaHMeE) 1031
69 | 6.240 «OpTodocdatbi» 2 650
70 | 6.081 «PK-BlNK» (pacTBopeHHbIl kucnopog v troxmmudeckoe notpebrneHne | 10 824
Kucropopaa)
71 | 6.160 «pH» 894
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Ne Ne HanmeHoBaHWe npoaykummn Llena c HAC, py6.
n/n 3akasa Ha 01.07.2011
72 | 6.152 «MAB-A» (MAB aHMOHOaKTMBHbIE) 7 253

73 | 6.159 «CBUHELY 2 408

74 | 6.168 «CepoBogopoa» 7 483

75 | 6.148.3 | «pH, OX-1, AMMOHWIN» 3 346

76 | 6.142 «Cynbdarbi» 2 650

77 | 6.163 «PeHonbl» (CyMmMa neTyymx deHomnos) 10 824

78 | 6.164 «dopmanbaerng» 3577

79 | 6.155 «dTopuabI» 7 253

80 | 6.144 «Xnopuabl» 2 408

81 | 6.157 «LiBeTHOCTbY 2 596

82 | 3.253 Habop ansa akcTpakuum 8 988

TecT-KOMNMeKTbI ANsi aHanu3a KOoTIoBON BoAbl
(Ha 100 aHanuzoB)

83 | 6.148.2 | «Ammuak KB» 6 119
84 | 6.190.2 | «Xene3o KB» 7 090
85 | 6.081.2 | «Kucnopog KB» 13 204
86 | 6.183.2 | «Obwas xectkocTb KB» 7 090
87 | 6.160.2 | «pH KB» 1089
88 | 6.154 «UWeno4vHoctb KB» 5446
89 | 6.144.2 | «Xnopuabl KB» 6 119
90 | 6.240.2 | «PoccaTbl KB» 7147
91 | 6.172 «KpemHueBas kucnota» 8 617
92 | 6.173 Habop Ana NpuroToBneHNs OYMLLEHHOW BOAb! 6430

TecT-KOMNNEKTbI Ha OCHOBE TeCT-TabneTok
(Ha 20 aHanu3oB)

93 | 6.143.1 | «AKTUBHbIN Xrop T» 1771
94 | 6.190.1 | «Xene3o obiee T» 1 861
95 | 6.191.1 | «Meab T» 1861
96 | 6.145.1 | «Hutpatbl T» 2 374
97 | 6 183.1 «Ob6Luas xecTkocTb T» 2 374
98 | 6.081.1 | «PacTBOpeHHbI kucrnopoa T» 2 374
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Ne Ne HavmeHoBaHue npoaykumm Llena c HAC, py6.
n/n 3akasa Ha 01.07.2011
99 | 6.160.1 | «pH T» 1861
100 | 6.240.1 | «DPocdatsl T» 1861
101 | 6.192.1 | «Xpom T» 1861
5. HABOPbI 1 YCTAHOBKU
(ueneBble Noabopku o6opyAOBaHUSI U NMPUHAANEXHOCTEN)
Ne Ne HaumeHoBaHue npoaykuum Llena c HAC, py6.
n/n 3akasa Ha 01.07.2011
102 | 3.130.4 | Habop ons rmapobronornyecknx nccresoBaHun 4120
103 | 3.130.5 | Habop ana rmgpobronormyecknx nccrnegoBanHmin ¢ cadkom CIrC 7 200
104 | 8.300.1 | Habop yuntens «3OXb 8.300.1» 24 498
105 | 8.300.2 | Habop yu4aluerocst ans akonoruyeckoro npaktukyma «3Xb 8.300.2» 6 290
(B KOpOOGKE)
106 | 8.300.3 | Habop yu4aluerocst ons akorormyeckoro npaktukyma «3Xb 8.300.3» 6 995
(B Kence)
107 | 3.500 «HXC-Bopga», k nabopaTopHon yctaHoBke Tvna BXXK-08 12 991
108 | 3.500.1 | «HXC-Boga-1», ¢ Habopom-yknaakon Anst potokonopumeTpuposaHusa | 52 521*
«QkoTecT-2020-K»
109 | 3.500.2 | «HXC-Boga-2», ¢ Habopom-yknaakon Ansa dotokonopumetpuposanus | 71 073
«3koTecT-2020-K», pH-meTp «pH 410» n koHaykTtomeTp «DIST 4»
110 | 3.550.1 | «HXC-Bo3gyx-1», k nabopaTtopHomy cTeHay Tuna BXC 7 33 456
111 ] 3.550.2 | «HXC-Bo3gyx-2», pacluMpeHHbIn 35633
112 | 3.650-1 | Habop «KoHTponb cogepxaHus TsHKenblX METansioB B NoyBe» 3917
113 | 3.650-2 | Habop «AncopbumoHHasi ouncTKa NUTHEBOM M CTOYMHOW BOAbI» 26 765
114 | 3.650-3 | Habop «ObecLBeurBaHMe CTOYHbIX BOA Koarynsumen» 10 514
115 | 3.650-4 | JlabopaTopHast yctaHoBka «OumcTka Bo3dyxa OT AMOKCUAa yrrepoaa 31713
abcopbumen»
116 | 3.650-5 | JlabopaTopHas yctaHoBka «OuucTka BO3ayxa OT AMOKCUAA yriepoaa 29712
apcopbuneny
117 | 3.650-6 | JlabopaTopHasa ycTaHoBKa «JnekTpoKoarynsaumMOHHbIN MeTogd ounctkm | 56 368
BOAbI»
118 | 3.800 «HOHBIN XMMUK», HABOP XUMUKO-3KONOTUYECKUIA 3987
119 | 3.800.1 | «HOHBIA XUMKK», HABOP XMMMKO-3KONOrMYECKMIA, HaYarbHbIN YPOBEHb 2601

*) LieHa nognexuT yTouHeHUo npu oopMneHnn 3akasa
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6. TECT-CUCTEMbI
(Hanbonee npocTbie cpeACcTBa 3KCNpecc-aHanu3a BoAbl, BO3AyXa)

Ne Ne HaumeHoBaHue npogykuuu Llena c HAOC, py6.
n/n 3akasa Ha 01.07.2011
TecT-cucTeMbl ANsi SKCNPECC-KOHTPOA BoAbl U MaTepuanoB

120 | 7.10 «AKTMBHbIA xrop», 100 aHanusos 374

121 7.11 «Xeneso (2)», 100 aHanusoB 374

122 | 7.13 «Keneso obuee», 100 aHanu3os 355

123 | 7.14 «Megby», 100 aHanu3oB 355

124 | 7.15 «Hukenb», 100 aHanu3oB 355

125 7.16 «Cynbdua-tect», 100 aHanunsos 355

126 | 7.17 «Hutpat-Tect», 100 aHanu3oB 418

127 | 7171 «HuTpat-Tect», 20 aHan13oB 146

128 | 7.18 «HuTput-Tect», 100 aHannsoB 418

129 | 7.19 «Xpomat-Tect», 100 aHanv3os 374

130 | 7.20 «pH», 100 aHanunsos 374

TecT-cuCTEeMbI Afsi 3KCNPECC-KOHTPOs Bo3ayXxa

131 7.21 «Ammunaky», 50 aHan13oB 392*

132 7.22 «[Ounokemp asotay, 5 aHanusos 374*

133 | 7.23 «[Mapbl pTyTVY, 50 aHannsos 374*

134 TecT-cuctembl anst obHapyxerus OB, COAB, TokcukaHToB [oroBopHas

(Boga, BO3AyX, Noysa, noBepxHocTh) — Tuna BUKXK, UMN3, TM
1 gp. (CM. npumevaHue)
TecT-cucTeMbI ANSA 3KCNPECC-KOHTPONSA NPOAYKTOB NUTaHUSA
| | CM. B pasgene 7 HaCTOSALEro NPUIIOKEHNS

* LleHa nognexuTt yTouHeHUo npu oopMeHun 3akasa.

7. CPEACTBA KOHTPOJA NULLEBBLIX NPOOYKTOB

Ne Ne HanmeHoBaHue npoaykuun Llena ¢ HAC, py6.
n/n 3aka3a Ha 01.07.2011
135 3.204 «ClM3Jl», caHuTapHo-NuLLEBasi MUHK-3KCMpecc-nabopaTtopus, 10 272
18 nokasatenew
136 | 3.205 «Cl3J1-Y», caHuTapHo-nu1LieBas MUHU-3KCNpecc-nabopaTopus, 2 801
yyebHasi, 17 nokasartenen
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Ne Ne HavmeHoBaHue npoaykumm Llena c HAC, py6.
n/n 3aka3sa Ha 01.07.2011
137 | 6.174 «AckopbrHOBasi KMCINOTay, TECT-KOMMMEKT 7 830

138 | 6.161 «KNCNOTHOCTb MOYBbLI», TECT-KOMMMNEKT 752

139 | 3.206 «Mepny, akcnpecc-nabopartopusi UccrnefoBaHus mega 11247

140 | 6.201 «Mepny», TecT-koMnnekT 2 367

141 7.24 «CBexecTb pblbbl», 50 aHanM3oB 429

142 | 7.25 «Mepokcnpasay, 50 aHann3os 561

143 | 7.26 «CBexecTb Monoka», 20 aHanusos 633

144 | 7.27 «[lobpokayecTBeHHOCTb Msica», 50 aHannsos 523

1451 7.28 «Copa B monoke», 50 aHann3os 358

146 | 7.29 «AKTMBHBIV xrop [», 50 aHann3os 523

147 | 7.30 «®eHodpTan», 50 aHannsoB 413

148 | 717 «Hwutpat-Tect», 100 aHannsoB 418

149 | 7171 «Hutpat-Tect», 20 aHanu3oB 146

8. NPUHAANIEXXHOCTU U CNEUUANIBHOE OBOPYJOBAHUE
Ond noseBbIX AHANN3OB

Ne Ne HaunmeHoBaHue npoaykuun Llena c HAOC, py®6.
n/n 3akasa Ha 01.07.2011
150 | 10.001 Hacoc-npo6oot6opHuk HIM-3M pyyHoit, nopLuHeBor, Ha 50 oM’ 5990
n 100 cm®
151 | 10.001a | Hacoc-npo6oot6opHuk HIM-3M pyuHoii, nopLuHeBor, Ha 50 oM’ 6 290
1 100 cm®, B dyTnsipe-cymke, ¢ komnnektom 3Ur1
1521 10.002 3oHg 3IM-MXK (ot6op npob Bo3gyxa B TPYAHOZOCTYMHbLIX MECTaXx), 16 333
6e3 Hacoca-npobooTbopHuKa
153 | 10.002a | 3oHa 3M-MXK (otbop npob Bo3ayxa B TPYAHOAOCTYMHbIX MecTax), 22 100
¢ HacocoM-npo6ooT6opHukom HIM-3M
154 | 3.130.3 | Cayok cneumanbHbii rugpobuonornyeckuii «CCIH» 3165
155 | 7.300- LIBeTHble KOHTPOMbHbIE LKasbl Afs BU3yanbHOro KOnopuMeTpupoBa- 216
7.321 HYS, BOAO3aLUMLLEHHble (22 WT.) (3@ 1 wrt.)
156 | 3.130.6 | Yknagka ansi nonesbix Bble3doB paHueBas (70 n, 14 otaeneHuin) 9448
157 | 3.130.7 | Yknagka gns nonesbiX Bble340B paHLEeBas manas 7714

(20 n, 8 otoeneHwun)

158 | 10.004 EmkocTb nonmmepHas rasosas «EMM», go 10 n, 2 wryuepa, 3actexka- | 636
MOJHUS, 3 MeLLKa B KOMMIEKTe
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Ne Ne HanmeHoBaHWe npoaykummn Llena c HAC, py6.
n/n 3aKasa Ha 01.07.2011
159 | 10.005 M3meputenb obbema NO-2 (noBepka 1M ocBUAETENBCTBOBaHWE npobo- | 7 623

OTOOPHMKOB PYYHbIX)
160 | 3.300 Habop-yknaaka onsi dpotokonopumetprpoBaHms «3kotecT-2020-K» 39 530*

C 3anporpaMMpoBaHHbIM PACYETOM KOHLEHTpaLUuii KOMMNOHEHTOB

(Ha ocHoBe norneBoro hoTOKONOPUMETPa-KOHLIEHTpaToMepa

«9koTecT-2020», cbopHuk MBW, 8 cBeToanoaoB, NpvHaanexHoCTH,

akceccyapbl, BOA03aLLMUTHBIV KOHTENHEP, C MOBEPKON)
161 | — pH-meTpbl («pH 410%) 13 167*
162 | — KoHayktometp (Tuna DIST1, DIST2, DIST4 v agp.) [orosopHas

* LleHa NoanexuT yToYHEeHUIo Npy 0dhopMIeHnn 3akasa.

9. \BMEPUTEJIbHbIE KOMMJNEKTbI

Ne Ne HavmeHoBaHve npoaykummn Llena c HAC, py6.
n/n 3akasa Ha 01.07.2011
163 M3mepuTenbHble KOMMMEKTl — crneumanbHble NoabopkM peakTUBOB, 3anpawwvBan-

pacTBOPOB, cneumanbHbIX NPUHAANEXHOCTEN 1 Nocyabl NOA AENCTBYIO-| Te npanc-nucTt
LMe HOpPMaTUBHbIE JOKYMEHTbI Ha BbIMOMHEHNE XUMUYeckmnx namepe- | Ne 5
HVI, BKIOYasi HOPMATVBHBIN [OKYMEHT.

10. KOMMNEKTbI NOMONMHEHUA

Ne Ne HavmeHoBaHue npoaykummn Llena c HAC, py6.
n/n 3akasa Ha 01.07.2011
164 MHavkaTopHble TpyOKku ANst NOMOMHEHWS MUHKU-3Kcnpecc-nabopatopuii | 3anpalunsan-

N TUMOBbIX KOMMMEKTHbIX N3aenui Te npanc-nuct
Ne1
165 KomnnekTbl NONOMHEeHWs1 peakTMBOB, PAcTBOPOB, PAcXO4HbIX MaTe- 50-70%
puanos OT CTOMMOCTU
nsgenui
166 AHanuTuyeckme pactBopbl M peakTUBbl ANs MOMONHEHNS KOMMMEKTHbIX | 3anpaluvsan-
nagenun Te npanc-nuct
Ne 7
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CMUCOK HOPMATUBHbLIX NOKYMEHTOB

Poccuitickue rocyaapcTBeHHble U MeXAyHapoaHble CTaHOapThl

I'OCT 8.417-2002. I'CU. Equaniiel GU3NYECKUX BEITHYHH.

I'OCT 17.1.5.05-77. Oxpana npuponsl. ['mapocdepa. OOmue TpeboBanus K OT-
0Opy MOBEPXHOCTHBIX U MOPCKHUX BOJI, JIbJIa U aTMOC(EPHBIX OCAJIKOB.

I'OCT 2761-84. cTOYHUKH IEHTPAIU30BAHHOTO X03HCTBEHHO-ITUTHEBOTO BOJIO-
cHaOkeHusl. [ MrueHn4Yeckue, TeXHUYECKUEe TPeOOBaHUs U MpaBuiia BEIOOPA.

I'OCT 2874-82. Boga nmutheBas. [ urneanyueckne TpeOOBaHUS M KOHTPOJIb 32 Ka-
YECTBOM.

I'OCT 3351-74. Bona nutheBasi. MeToapl ONpeaeneHus BKyca, 3anaxa, [[BETHO-
CTH ¥ MyTHOCTH.

I'OCT 4011-72 Bona nutheBas. MeTonbl U3MEPEHUSI MaCCOBON KOHIICHTPALIUU
o011ero xenesa

I'OCT 4151-72. Boma niutbeBast. MeToz onpeieieHnst 00mIel KeCTKOCTH.

I'OCT 4192-82. Boma nutbeBas. MeTonbl onpeaeneHnuss MUHEPAIbHBIX a30ToO-
COJICPKAIINX BEILIECCTB.

I'OCT 4212-76. PeaktBbl. MeTopl IPUTOTOBIEHUS! PACTBOPOB JIs1 KOJIOPUMET-
pudeckoro v He(heIOMEeTPUYSCKOTO aHaIn3a.

I'OCT 4245-72. Bona iutheBasi. MeTomp! OnpeeieH s CONEPyKaHusT XJIOPHIOB.

I'OCT 4386-89. Bomga mutbeBast. MeTomb! ONpeneIcHIsI MaCCOBOM KOHIICHTPAITHH
(hropumos.

I'OCT 4517-87. PeaktuBbl. MeToabl IPUTOTOBIIEHHUS BCIIOMOTaTEIbHBIX PEaKTH-
BOB U PAaCTBOPOB, IPUMEHICMBIX IIPH aHAJIH3E.

I'OCT 4919.1-77. PeakTBbl U 0CO00 YHCTBIC BElIECTBA. METO/bI MPUTOTOBIIC-
HUSI paCTBOPOB MHIIUKATOPOB.

I'OCT 4919.2-77. PeakTuBbI 1 0CO00 YHCTHIC BEIIECTBA. METOIBI TIPUTOTOBIIC-
HUS Oy(epHBIX PacTBOPOB.

I'OCT 18165-89. Boga nutbeBasi. Meto onpeaeneHusi MacCOBOM KOHLICHTpALUU
AJTFOMUHUSIL.

253




CMACOK HOPMATUBHbIX JOKYMEHTOB

I'OCT 18190-72. Boga nutbeBas. MeTo onpenenacH s ConepKaHus 0CTaTOuHO-
ro aKTMBHOI'O XJIOpa.

I'OCT 18293-72. Boga nutheBas. MeTonbl onpeaenenus CoAep:KaHnus CBUHIIA,
IIUHKa, cepedpa.

I'OCT 18309-72. Bona nutheBas. Meroj orpenieieHus: coaepxanus momdoc-
¢daToB.

I'OCT 18826-73. Bona nutheBast. MeTOBI ONpe/ieieH s COAEeP KaHusI HUTPATOB.

I'OCT 23268.2-91. Bonpl MuHEepabHbIE TUTHEBBIE JIeYeOHbIE, JIeUeOHO-CTOIOBBIE
Y TIPUPOJHBIE CTOJIOBBIE. METObI ONpeeTIeHuUs! ABYOKHCH yIIepoaa.

I'OCT 24481-80. Bona nutbeBasi. OT60p 11po0.

I'OCT 24902-81. Bona x03siCTBEHHO-IIMTLEBOIO HasHadeHus. OOIme TpedoBa-
HMS K II0JIEBBIM METOZIaM aHajIM3a.

I'OCT 26423-85. IlouBbl. MeTozpl OnpeAeIeHNsT YIEIbHONW dEKTPUIECKON TIPO-
BOAMMOCTH, pH ¥ MJIOTHOrO OCcTaTka BOJHOM BBITSKKH.

I'OCT 26483-85. Iloussl. [IpurotoBnenue coneBoil BBITSDKKH U ONPECTICHHUE €€
pH no merony HIUHAO.

I'OCT 27384-2002. Boga. HopmbI IOTpeITHOCTH U3MEPEHHI TIOKa3aTeield cocTaBa
Y CBOMWCTB.

TI'OCT 52963-2008 Boma. MeToabl onpenenacHusl MEI0YHOCTH U MacCOBOM KOH-
LEHTPaLK KapOOHATOB U THIPOKapOOHATOB.

I'OCT P 51232-98. Bona nuteeBast. O0ume TpeOOBaHUS K OpraHU3alul 1 METO-
JIaM KOHTPOJISI KauecTBa.

I'OCT P 51592-2000 Bona. OGrue TpeboBaHust K 0TOOpY Mpoo.

I'OCT P 52029-2003. Bona. Eaunuiib! sxecTKOCTH.

I'OCT P 52407-2005 Boxa mutseBast. MeTombI OIpeaeeHus 5KeCTKOCTH.

HCO 5667-2:1991 KauectBo Boapl. OT60p npob. Yacts 2. PykoBoacTBo 1o Me-
TOJIaM 0TOOpa IMPoo.

NCO 5813:1983 KauectBo Bozibl. Onpesienienne cofiep>kaHusi pacTBOPEHHOTO KHC-
JIOpOJa. ﬁOHOMeTqueCKHﬁ METOZ.

MCO 5815-2:2003 KauectBo Bombl. OnpenerieHne OHOXUMIYECKOH TTOTPEOHOCTH
B KHcIopojie o uctedenny n cytok (BODn). Yacts 2. Metoa koHTpouss Hepa3OaB-
JICHHBIX 00pa3IIOB.

NCO 6058:1984 KauectBo Boabl. OnpeneneHne CyMMapHOTO COAEPKaHUS Kallb-
s 1 Maraus. Tutpumerpudeckuit meron ¢ npuMeHernem DI TA.

NCO 6059:1984 KagectBo Bonpl. Ompenienenne cofepKaHus Kaublus. Tutpu-
MeTpHUECKHi MeTof ¢ mpuMeHeHneM DJ[TA.

NCO 6878:1998 KayectBo BoAbl. CIEKTPOMETPUUECKUI METO, ONPENEICHUS CO-
nepkanus Gocdopa ¢ IpUMEHEHHEM MOJIMO1aTa aMMOHHUSL.

NCO 7027:1990 KauectBo Boabl. OnpeneneHne MyTHOCTH.
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NCO 8467:1993 KauectBo BoAbl. OnpeneneHue NepMaHraHaTHOIO YUCIA.

NCO 9297:1989 KauectBo Bozbl. Onpenenenne coaepxkanus xiopuaa. Turpo-
BaHHME HUTpPATOM cepedpa ¢ MPUMEHEHHWEM XpomaTa B KadecTBE MHIUKaTropa (METO.
Mopa).

MeTtoauku BbinonHeHusa uamepeHun (MBU)
Ha ocHoBe TecT-komnnekTtoB 3A0 «Kpucmac+»

MBH-01-190-09. MBU maccoBoli KOHIIGHTpAIUH kKele3a O0Iero B mpoodax Iu-
ThEBOU U MPUPOJHBIX BOJI (DOTOMETPUYSCKUM METOJIOM Ha OCHOBE TE€CT-KOMILICKTA
«Keneszon.

MBH-02-144-09. MBU maccoBoOi KOHIIEHTPAITH XJIOPUIOB B Ipo0ax MATHEBOI U
TIPUPOITHBIX BOJI apr€HTOMETPHYECKAM METOIOM Ha OCHOBE TECT-KOMILIEKTa «XIIOpH-
JTBD).

MBMU-04-148-10. MBU mMaccoBoii KOHIICHTPAIlMd HOHOB aMMOHHUS B MPO0ax Iu-
ThEBOU U MPUPOJHBIX BOJ (DOTOMETPUYSCKUM METOJIOM Ha OCHOBE TECT-KOMILICKTA
«AMMOHHMID».

MBMU-05-240-10. MBU maccoBoii koHIIEHTpaluu (Gpocdar-noHOB B Mpodax Iu-
THEBOW M MPHUPOAHBIX BOJA (HOTOKOJIOPHUMETPHUECKAM METOIOM Ha OCHOBE TE€CT-KOMII-
nekra «Optodocdarsn».

MBU-06-151-11. MBU maccoBoii KOHIIEHTPAIMHU OCTATOYHOTO AJIFOMUHUS B TIPO-
0ax MUTHEBOW W MPHUPOIHBIX BOJ (POTOMETPHUUSCKUM METOJIOM Ha OCHOBE TECT-KOMII-
JIeKTa «AJIOMHHUI.

MBH-07-149-11. MBU maccoBoii KOHIIEHTpAIlMd HUTPUT-aHHOHA B TIPO0OAX TIH-
THEBOW M MPHUPOAHBIX BOA (HOTOKOIOPHUMETPHUECKAM METOIOM Ha OCHOBE TE€CT-KOMII-
nekra «Hutputbm.

MBMH-08-152-11. MBU maccoBoii koHueHTpaiun [IAB aHMOHOAKTHBHBIX B IpO-
0ax MUTHLEBOW W MPHUPOHBIX BOJ (POTOMETPHUUECKUM METOJIOM Ha OCHOBE TECT-KOMII-
nekta «ITAB-Ay.

MBMU-09-164-10. MBU MaccoBoit KoHICHTpauy GpopMaibaeruaa B npodax Imu-
THEBOW W MPHUPOTHBIX BOJ (DOTOMETPUYECKUM METOJIOM Ha OCHOBE TE€CT-KOMILIEKTa
«Dopmanberum.

MBHU-10-157-11. MBU uBetHOCTH NPUPOAHBIX BOI (HOTOMETPHIECKUM METOIOM
HAa OCHOBE TECT-KOMIUIEKTa «[[BEeTHOCTHY.

MBMU-11-158-10. MBU maccoBol KOHIIGHTPALMHU TUApa3vHa B Mpodax MpUpoj-
HBIX BOJ (DOTOMETPUYECKUM METOJIOM Ha OCHOBE TECT-KOMIUTEKTa «I UIpa3mm.

MBMU-12-163-11. MBU maccoBoii KOHIIEHTpaIu (EeHOJIOB JeTy4Inx Oe3 OTTOoH-
KU B POOAX MUTHEBOM U TIPUPOTHBIX BOJ (DOTOMETPUIECKIM METOJIOM Ha OCHOBE TECT-
KOMIUIEKTa «DEHOIIBI».
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MBHU-14-155-11. MBH maccoBoil KOHIIEHTpauu (PTOPUIOB B MPOOAX MUTHEBOH
Y IIPUPOAHBIX BOZ (POTOMETPUUECKUM METOJOM Ha OCHOBE TE€CT-KOMIUIEKTa «DTOpHIBI».

MBHU-15-142a-11. MBU maccoBoii KOHIEHTpaluu CyibparoB B Mpodax MHUThe-
BOM W MPHUPOJHBIX BOJ TUTPUMETPUUYECKHUM METOJOM Ha OCHOBE TE€CT-KOMIIOHEHTa
«CyinbhaTb».

MeTOAI/IKVI KOJIN4eCTBEHHOIro XxmmMmmn4eCcKoro aHamnim3a Bop
(MHA, ®, 14... P)

[MHA ® 14.1:2.96-97. MBHM maccoBoii KOHIIEHTpallu XJIOPUIOB B Mpodax MpH-
POAHBIX U OYMIIEHHBIX CTOYHBIX BOJ apPT€HTOMETPHUECKUM METOIOM.

[MH/ ® 14.1:2.98-99. MBU xecTkocTH B TTpodax MPUPOAHBIX M OYUIIEHHBIX
CTOYHBIX BOJl TUTPUMETPUUYECKHM METOJIOM.

[MHA @® 14.1:2.101-97 (2004). MBU MaccoBo# KOHIIEHTPAIUK PAaCTBOPEHHOTO
KUCIIOPOZIa B MPOo0OaxX MPHUPOIHBIX M OUUILCHHBIX CTOYHBIX BOJ HOIOMETPHUYECKHM Me-
TOJIOM.

IMH/ @ 14.1:2.106-97 (2004). MBU maccoBoii koHtieHTpanuu (ochopa obdie-
ro B Mpo0ax MPUPOIHBIX M OYHIIEHHBIX CTOYHBIX BOJ (POTOMETPUIECKUM METOIOM
TOCIIE OKUCIIEHHS TIepCynb(aTom.

[MH/I @ 14.1:2.107-97. MBU conepskanuii cyapharoB B podax MPUPOJHBIX U OUH-
HICHHBIX CTOYHBIX BOJ] THTPOBAHUEM COJIbIO Oapusi B MPUCYTCTBHU OpTaHMIIoBOro K.

[MHA @® 14.1:2.112-97 (2004). MBU maccoBoii koHIeHTpaluu (HochaT-noHOB
B MIp00ax MPHUPOAHBIX U OYUIIEHHBIX CTOYHBIX BOJ (JOTOMETPHYECKAM METOJIOM BOC-
CTaHOBJIEHUEM aCKOPOWHOBOM KHCIIOTOH.

IMH @ 14.1:2.113-97. MBU MaccoBoli KOHUEHTPALUK aKTUBHOTO XJIOpa B MPO-
0ax TPUPOAHBIX M OYMILEHHBIX CTOYHBIX BOJ TUTPUMETPUUECKUM METOIOM.

MMHJ & 14.1:2.179-02. MBU maccoBoli KOHIIGHTpaiuu GTOPU-UOHOB B IIPUPO/I-
HBIX U CTOYHBIX BOJAaX (POTOMETPHUECKUM METOJIOM C JIaHTaH (IiepHid) ann3apuHKOM-
TUIEKCOHOM.

IMHJ @ 14.1:2.245-07. MBU cBoOOmHOI 1 00IIEH MIETOYHOCTH B MPUPOIHBIX H
CTOYHBIX BOJIAX TUTPUMETPHUECKHUM METOJIOM.

IMHJ ® 14.1:2.258-2010. MBU maccoBoli koHIIEHTpaluyd aHHOHAKTUBHBIX [TAB
B MPUPOJHBIX M CTOYHBIX BOJaX (POTOMETPUYECKHUM METOJOM C METHIICHOBBIM CH-
HUM.

IMH/ @® 14.1:2.2-95. MBUW MaccoBoli KOHIIEHTpamuu OOIIETo Kene3a B MPUPOI-
HBIX U CTOYHBIX BOJAaX (DOTOMETPHUYECKUM METOIOM C 0-(eHaHTPOINHOM.

IMHA ®© 14.1:2.3-95. MBH maccoBoil KOHIIEHTPALlMH HUTPUT-HOHOB B MPHPOJI-
HBIX U CTOYHBIX BOJax (POTOMETPUUYECKUM METOIOM C peakTHBOM I pucca.
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[MHA © 14.1:2:3:4.123-97. MBU OuoxuMu4ueckoil TOTPEOHOCTH B KUCIOPOE
nocne n gqaeit nakyoamu (BIIK 1mosH.) B TOBEPXHOCTHBIX MPECHBIX, TOJ3EMHBIX (TPYH-
TOBBIX), MTUTHEBBIX, CTOYHBIX U OYHMIIEHHBIX CTOYHBIX BOJAX.

[MHJ] © 14.1:2:4.154-99. MBU niepmaHTaHATHOH OKUCIISIEMOCTH B MPOOAX MHTh-
€BBIX, IPUPOJHBIX U CTOYHBIX BOJ THTPUMETPHYECKUM METOJIOM.

ITH]] @ 14.1:2:4.166-2000. MBW maccoBoi KOHIIEHTpAITUU aJIOMUHUS B TIPO-
0ax NPUPOIHBIX, OYUIIEHHBIX CTOUYHBIX M MUTHEBBIX BOA (POTOMETPUIECKUM METOIOM
C AJIFOMUHOHOM.

[MHA @ 14.1:2:4.207-04. MBU 11BeTHOCTH MUTHEBBIX, MPUPOJHBIX U CTOUYHBIX BOJ
(hOTOMETPUYECKUM METOJIOM.

[MHA @ 14.1:2:4.213-05. MBU MyTHOCTH TIUTHEBBIX, IPUPOAHBIX U CTOYHBIX BOJ
TypOUIUMETPUYECKUM METOJOM.

MMHA © 14.1:2:4.259-2010. MBU maccoBoii KOHIIEHTpAIlUK *kKejie3a B MMpodax
NUTHEBBIX, IPUPOJHBIX M OUUILEHHBIX CTOYHBIX BOJ (POTOMETPUUYECKUM METOIOM C
0-(heHaHTPOIMHOM

IMHJ @ 14.1:2:4.262-2010. MBU MaccoBoii KOHIICHTpAallUd HOHOB aMMOHUS B
MUTHEBBIX, TIOBEPXHOCTHBIX (B TOM YHCJIE MOPCKHX) M CTOYHBIX BOJIaX (OTOMETpHUUE-
CKUM MeTozIoM ¢ peaktuBoM Hecciepa

[MHJ @ 14.2.99-97. MBU MaccoBoii KOHIIEHTpAIMu THIPOKapOOHATOB B Tpobax
NPUPOIHBIX BOJ TUTPUMETPHUUECKUM METOIOM.

PJ1 52.24.395-2007. JKecTtkocTs Bosibl. MBU TuTpuMeTpruecKkUM METOJIOM C TpH-
J0HOM b.

PJ1 52.24.403-95. Metoanueckue ykazaHusi. KoMIIEKCOHOMETPUUIECKHE OTIpeIe-
JICHUs! KaJIbLMS B BOJAX.

PJ1 52.24.419-95. Meronuueckue ykasaHus. Momomerpiueckoe onpesieieHue pa-
CTBOPEHHOTO KHCJIOPOAA B BOAAX.

P/1 52.24.420-95. Meroguueckue ykazanus. OnpezaeneHue B Bogax OMOXHUMHUYe-
CKOTO TIOTpeOJICHHsI KHCIOPOa CKISTHOUHBIM METOZOM.

PJ1 52.24.480-95. Metoauueckue yka3aHus. YCKOPEHHOE 3KCTPaKIIMOHHO-(POTO-
METPHUYECKOE OIPEJIEJICHUE B BOJE CYyMMBI JIETyUHX (DEHOJIOB.

PJ1 52.24.493-2006. MaccoBast KOHIIEHTpaIUs THAPOKAPOOHATOB 1 BEINYHMHA IIIe-
JIOYHOCTH TIOBEPXHOCTHBIX BOJ| CYIIM W OYHMIICHHBIX CTOYHBIX BOJA. MeToanKa BBIOJ-
HEHUS] U3MEPEHUN TUTPUMETPUYECKUM METOIOM.

P/1 52.24.497-2005. LBeTHOCTH MOBEpXHOCTHBIX Box cymm. MBU ¢dotomerpu-
YECKHM W BU3yalbHBIM METOJIAMHU.
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A
AKTUBHBIH XJIOp

cM. «XJI0p aKTHUBHBIN»
Amomunuii 11, 24, 59, 72
Ammuak 59
Ammonnii 11, 20, 24, 59, 76
Abspanus mpo6 81

b
Batomerp 56
besonachas pabora, nmpaBmia
cM. «IIpaBmma Ge30macHoit paboTh»
Broxnmudeckoe noTpediieHne K1eiaopoaa
(BIIK) 11, 21, 59,79
Broperka 34

B

B3Bermennrie Bemectsa 59

BuzyaibHOE KOJIOpUMETPUPOBAHKUE 35

Bkyc 83

BomompoBognas cetb 58

Bomopoxnsrii mokazarens (pH) 15, 20,
24, 84

r

I'mnpoxapOonarsr 12, 20, 113
Tunpaszun 12, 24,

I'maBubIc HOHBI 185

pi |

Jnokcun yrmepona 12, 24, 87
Juck Cekxku 141

Hoxnemep 57
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K

Kemezo 12, 20, 24, 96
JKectrocts, kapOonatHas 20, 113
Kectkocts, obmias 14, 20, 24, 101

3
3akon byrepa-Jlambepra-bepa 35
3amax 109

n
Wuky06auus nmpod 80
WNHTEeHCHBHOCTL OKpacku 35

K
Kagmuii 136
Kanuii 185

Kanmemmit 12, 20, 24, 101
KapOoHnartHast 5keCTKOCTb

cM. «XKecTkocTh KapOOHATHAs»
Kap6onarer 12, 20, 24, 113
Kucnopon pactBopennsiii 13, 21, 122
Kucnoponnsie ckisaku 81
Kucnoponnslit pexxum Bogoema 122
Kucnornocts 13, 24, 133
Kucnornocts noussr 13, 24
Konopumerpuueckue meroast 35
Konopumerpudeckue npobupku 35
Komnopumerpuueckne ckissHKH 36
Koncepsarms mpo6 58
KonTpompable mkamsr 36
KonuenTpauus BemecTs B pactBopax 28
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KoHreHnTparus BemecTsa:
— MOJIbHAs AOJIS
cM. «MorbHas 10Dy
— MOJISUTbHAS
cM. «MorsTbHAsT KOHIICHTPATTHSDY
— MOJISIpHAS
cM. «MossipHasi KOHUEHTpaLUsD
— HOPMaJIbHOCTh
cM. «MorsipHasi KOHLIEHTpaus
SKBUBAJICHTA

M

Maruuii 20, 101

Macio u HedrenponykTel 24,

Maccosas gonst 30

Menp 13, 62,

Meramrer, cymma Tspkensix 13, 20,
24,136

Mertop apreHTOMeTpU4eCcKoro
TUTpOBaHus 229

Merton 6ymaskHO-xpomatorpadudecknii 146

Mertoj BU3yaJIbHO-KOJIOPUMETPUUYECKHH 35

Meron BusyanbHblil 142

Meron Bunknepa 80, 122

Merton ronomerpuueckuii 80, 122, 223

Meton KonopuMeTpuueCcKUi
cM. «Konopumerpudeckue METoIbD

Meron xorBepTa 67

Meron Ky6enst 162

Meron opranonentudyecknii 110

Meron pacuetHeiii 185

Mertoa TuTpuMerpuueckuii 32

Merton Typoummmerpudeckmii 188

Meron ¢ortokonopumerpudeckuii 37

Mertop SKCTPaKIIMOHHO-
Kojopumerpuueckuii 137

Mertonnka BBITIOHEHUS] U3MepeHuit 38

MonsHast gonst 31

MorsstmbHast KoHteHTparus 31

Mormnsipaas KoHIeHTparust 29

MornsipHast KOHIIEHTpAIHs SKBUBaJIeHTa 29
MytHomep 189
MytHocTh 13, 24, 141

H
Habop mms sxerpakumn 149
Hacpimenue Boner kucinopogom 131
Harpwuii 20, 187
Helitpanuzauus orxonos 51
Hedrenponyxrer 14, 62, 146
Hurparer 14, 20, 24, 62, 153
Hutputer 14, 20, 24, 63, 158
Hurpuduxanust 79
«HKB», nonerast maboparopust 18
HopmansHoCTh

cM. «MorsipHast KOHIICHTpaIns

SKBHUBAJICHTA»

(0]

O6opynoBanue 11t 0TOOpa W IOATOTOBKH
mpo6d 54

OO01mast )KECTKOCTh
cM. «OKecTkocTh 00mmas»
OO1mast MuHepanmu3aus 63
O6miee coneconepxkanue 186
Oo6muwmit pocdop 21, 208
OObeauHeHHas Mpoda, mousa 64
OxkucnsieMocTh nepManranatHas 14, 24,
63, 161
Omnpenenenue, KonudecTBeHHOE 47
Omnpenenenue, napamiensHoe 47
OmnpeneneHue, TOTYKOINIECTBEHHOE 47
Omnpenenenue, cxonuMocTs 47
OnTuueckast MI0THOCTh 35
Oprannyeckue 3arpsisHeHust 79
OpranonenTuyeckue MeToabl 32
Oprodocdarer 24, 208
OTt0op 1po0, Boma 55
OT100p P00, BOMBI U3 BOTOIIPOBOIHBIX
cerer 58
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OTt00p 1po0, rPYHTOBBIX BOg 57

OTt60p 1po6, u3 03ep (mpyaoB) 56

OTt60p 1po0, U3 PeK U BOAHBIX TIOTOKOB 55
OTt60p mpo0, KoHCEpBaIUs 58

OTt60p 1po0, obmrre mpaButa 54

Ot60p mpoO, ocankoB 56

OT160p npo0, mouBa 66

In

Ilenucrocts 169

[TepmanranatHbiii uHACKC 161

IToBepXHOCTHO-aKTUBHBIE BEIIECTBA
annonoaktuBHele (ITAB-A) 15, 24,
169

[MorpemmocTts nu3mMepeHuii 42

ITorpemHocTs n3Mepenwii, abcomrotHas 44

[orpemmuocTs n3Mepennid, rpydas 43

IlorpemHocTs U3MeEpEHUI,
oTHocuTenbHas 44

IorpemnocTs n3MepeHui,
cucremaruueckas 43

IorpemnocTs u3Mepenuil, ciyuaitnas 44

[Momadocdarsr 64, 208

ITouBeHHBIE BBITSDKKU 66

[TouBeHHBIE BBITSKKH, IPUTOTOBIICHHE 69

[TouBeHHBIC BBITSKKH, BOJHAS BBITSDKKA 69

ITouBeHHBIE BBITSIKKH, COJIeBasi BHITSDKKA 71

[IpaBuma 6e3omacHoit paboTer 51

IIpaBuia Ge30macHOM padOTHI, C EAKUMH
BeIecTBaMu 52

IIpaBuia Ge3omacHOi paboTEHI,
C pacTBOpUTEISIMU 52

IIpuskyc 83

ITpoOsb! TOUBHI, MOATOTOBKA K aHAIN3Y 68

[IpoOs1, mocyna st otoopa 54

[Tpo0sl1, ipecTaBUTENBEHOCTE 69

[TpoGs1, pazoBbie 54

[TpoGsl, penpeentaruBHble 54

[IpoOsI, cmemanubie 54

[Tpo6sl1, dpukcarus 123
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IIpo3paunocts 13, 141
[IpoToxon Mccien0BaHNs KauecTBa
BoIbl 237

P
Paboune ycnosus npu anamuze 27
PactBopeHHBIl KHCIOpOs]

cM. «Kucnopon pacTBOpeHHbIN
PactBopureny, npasuia padoTer 52
Peaxtus Heccnepa 76

C
Caunen; 15, 62,173
CepoBogopon 15, 24,179
Coneconepkanue odiee

cm. Obee conecoaepkaHme
CriexktpodoTtomerpsr 37
CrannmapTHbIil pactBop 32
CrexmomMeTpruecKoe B3aumoeiicteue 32
Cynbdatsr 15, 20, 24, 64, 188
Cynedunsr 64, 179
Cyxoii ocrarok 20, 63, 185

T

Tecr-koMmITIeKTBI 23
Turpant 32

Touka >KBHBaJICHTHOCTH 32
TounocTh aHanmuza 45

D

®DaKTOpHI OMTACHOCTH TpH aHanmu3e 50

®enoner 16, 24, 39, 65, 195

Ouxcanus kuciopoga 123

®Dopmanbaeruy 16, 24, 202

Docharer 21,

®dotokonopuMeTprpoBanue npod 37

®dotokonoprMeTprpoBaHue, Habop-
ykiaaka 238

Drop 218

Oropuner 16, 21, 24, 218
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X 11
XuMH9ecKoe MoTpedIeHre KUCIopo/a [lenounocts 12, 24, 113
(XTIK) 161 — obmas 118

Xyop aktuBHBI 17, 24, 223 — cBoooanas 117

X0p, ocTaTouHbI 65

Xnopuasl 17,21, 39, 228 9

Xnopamunsr 223 Oprpodukamms 208
Oxorect—2020 238

0

IIgeTHocTh 17, 24, 232

Huuk 62, 136

n pumeydaHwue. )KI/IprIM LIJpVIdI)TOM BblAeJieHbl HOMepa CTpaHul, Ha KOTOPbIX HaxoOATCA onucaHusa
MEeTOAMK onpeaeneHnst nokasartenen.
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[Tonnucano B neuats 20.09.2011.
®dopmar 70 x 100 1/16. Ven. neu. 1. 21,285. Tupaxx 1000 k3.
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WznatensctBo 3A0 «Kpucmac+y
191180, Cankr-IlerepOypr, Hab. p. PonTanku, 102.

OTrneyaTtaHo ¢ TOTOBBIX UANIO3UTHBOB
B ['VII «Tunorpadus «Hayka»
199034, Cankr-IlerepOypr, 9 munus, 12.
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Hayuno-npousBoncreenHoe oonequnenne 3A0 «KpucmacH»

YYEBHbIU
LEHTP

Yuebuspiii nentp 3A0
«Kpucmac+» nposoaur
o0y4yeHHne M CTaXHPOBKY
10 MpUeMaM U MeToaam
paboTsl ¢ 00opyHOBaHHEM
JUIsl y9eOHBIX IKOJIOTHYE-
CKUX HCCIIEIOBAaHUI U MO-
HUTOPHHTA COCTOSTHHS OK-
pYy’Karoe cpe/pl, a TakxKe
71abopaToOpHBEIMU MPUOOPaMH U 00OPYIOBaHHEM, TIPOM3BOJUMBIMU M TOCTABISICMBIMH
HAyYHO-TIPOM3BOACTBEHHBIM o0BbemuHeHneM 3A0 «Kpucmac+.

LlenTp paboTaer ¢ y4UTENSIMH IIKOJ, TI€AaroraMu JIOMOJHUTEILHOTO 00pa3oBa-
HUS, TIPETIOIaBaTEISIMH BY30B, CTYACHTaMH U KypCaHTaMH.
OOyueHue, CTaKMUPOBKA M KOHCYJIFTUPOBAHUE TIPOBOASATCS OYHO M 3a04YHO, C OT-
pPBIBOM 1 O€3 OTpBIBA OT PaOOTHI.
Pacxonpr Ha npoes3n go Cankr-llerepOypra, nurTaHue W NpOXUBAaHHE HECET Ha-
TIPaBIISFOLIAsl CTOPOHA.
C o0y4aeMbIMU PadOTAIOT OIBITHBIE METOJUCTBI CHCTEMBI MTOBBIILICHUS] KBATU(H-
Kallu¥ T1e/IaroroB M CIICIUAIIHCTBL.
OOGyueHue mpoBOIAUTCS 1O Mepe (JOPMUPOBAHMS TPYII U 3asSBOK Ha CTAXKHPOBKY.
3asBKM MOTYT IOJlaBaThcs OT 00-
PYoBoncry, pa3oBaTeJIbHBIX YUPEKACHUH, OPraHoB
00pa3oBaHMs, MEArorMIeCKUX KOJUICK-
TUBOB, OOLIECTBEHHBIX OpPTraHU3aLUH,
a TaKke OT (PU3MIECKuX Jinil. Beiraror-
csl cepTu(UKaThl eIMHOTO 00pasIa.

C 3asiekamu obpawjambcsi:

191119, Cankr-letepbypr,

yn. KoHcTaHTnHa 3acnoHoBa, 4. 6
dakc: (812) 325-34-79

Ten./dakc: (812) 575-55-43,
575-50-81, 575-54-07

E-mail: metodist@christmas-plus.ru
http://www.christmas-plus.ru
http://kpucmac.pdp
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