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MeToauka onpe/iejieHus MACCOBOM KOHIEHTPAITUN
MOHOB AMMOHHUS

Hacrosimmass mertoamka mpenHa3HauyeHa JJIsl OIpPEICNICHUs] MacCOBOM KOHILIEHTPAIMH HMOHOB
aMMOHHSI B IPUPOAHBIX, CTOYHBIX M APYTUX BOAAX M BOJHBIX PAacTBOPAaX HEMOCPEACTBEHHO Ha
Mecte oTOopa mpod wWiIM B J1a0OPATOPHBIX YCIOBUSX KOJOPUMETPHUECKUM METOIOM C
ucrnonb3oBanueM gorokoiaopumerpa "Dkorect-2020-PC".

JlnanasoH onpenenseMbix kouuenTpanuit NH; ot 0,1 1o 10 mr/mw.

MeTtoabl oTOOpa Mpood

Ot60p po6 — mo 'OCT P 51593-2000.

OGBeM IPoOBI BOJIBI IS ONIPE/IC/ICHHS HOHOB aMMOHHMS TOJDKEH OBITh He MeHee 500 cv’.

3. IIpoOsl BOAbI, €cM OHM HE MOTYT OBITh ITPOAHAIN3NPOBAHBI CPa3y, XPAHAT MPU TEMIIEPAType
3 — 4 °C ue Gonee CyTOK HIIM KOHCEPBUPYIOT 100ABICHHEM CEPHO KHCIOTHI U3 pacuera 1 cm’
KOHIICHTPHPOBAHHOM CepHOI KHCIOTHI Ha 1 IM° Bozbl, b0 xopodopma u3 pacuera 2 — 4 cm’
xnopodopma Ha 1 IM® BOJIBI, X IPOBOIST ONPE/IEICHHE HE TIO3IHEE, YeM depe3 2 CYTOK.

N —

Anmaparypa, MaTepuaJibl U PeaKTHBBI

®dotokonopumetp "Ikorect-2020-PC".

DOoTOMETPUUECKHE KIOBETHI C TOJIIMHON ONTHYECKOro ciaosd 10 MM.

3. Ilumetku MepHBIC JabOpaTOpPHBIE IPaTyHPOBAHHBIE BMECTHMOCTHIO 2 eM’ ¢ nerernsimu 0,02
cM® 1 BMecTEMocThIO 10 e’ ¢ menenmsamu 0,1 cM’; MUIIETKH MEpHbIE TAOOPATOPHBIE C OTHOM
OTMETKOU BMeCTUMOCTHIO 5, 10 1 20 em® o TOCT 29227.

4. Konbsr Mepubie crexmsiaabie mo TOCT 1770 BmMectumocTsio 100 e,

5. TlpoOupku CTEKISHHbIE C MNPUTEPTHIMU MPOOKAMHM WM MPOOUPKU MOJUMPONHICHOBBIE C
3aBHHYHMBAIONIMMHUCS KPBIITKAMH BMECTHMOCTBIO He MeHee 20 cM”.

6. CraHmapTHBIN obpasery cocTaBa BOJTHOTO pactBopa HMOHOB aMMOHMS c
KOHIIEHTpaLmei 1 Mr/cm’,

7. Habop peaktusos "MIT — NH,;" Nel— PC".

8. Bopa nuctunnupoannas o 'OCT 6709.

N —

IMoaroroBka K aHaJIU3y

Ilpucomosnenue 0CHOBHO20 CMAHOAPMHO20 PACMBOPA UOHO8 AMMOHUS C KOHYeHmpayuer
50 m2/ on’.

5cem’ CTaHJapTHOTO O0pa3lla cocTaBa BOJHOTO PAacTBOpa HOHOB aMMOHHMSI C KOHIIEHTparuei
1 mr/em’ MOMENIAIOT B MEpPHYI0 Koja0y BMmecTuMoOcThio 100 oM H IOBOIIT JO METKU
JUCTUJIZIMPOBAHHOU BOJIOU.

Ilpucomosnenue paboueco cmanoapmuo2o pacmeopa UOHO8 ammonus Nel ¢ koHyewmpayuet
5me/ on’.

10 cM®  OCHOBHOTO CTaHAAPTHOTO pPAcTBOpa HWOHOB aMMOHHS C KOHIEHTparuen 50 Mr/m°
MOMEIIAI0T B MEPHYI0 K00y BMecTUMOCThiO 100 cM® U [OBOIAT 10 METKH JUCTUIIIUPOBAHHOMN
BOJOI.

Ilpucomosnenue paboueco CMaHOApMHO20 PACmMEoOpa UOHO8 AMMOHUs Ne2 ¢ konyenmpayuet
10 m2/ on.

20 cM®  OCHOBHOTO CTaHAAPTHOIO pPAacTBOpa HOHOB aMMOHHS C KOHUEeHTpanued 50 Mr/m°
MOMEIIAIOT B MEPHYIO KOJIOy BMecTUMOCThIO 100 CM> ¥ JJOBOIST 10 METKH JUCTUIUTAPOBAHHOMN
BOJOM.



IIpoBenenue anaausa

PexxuMm KoHIIEHTpaTOMEDA

1. B mpobupkn otbéuparor mo 10 cM® AHCTHIIMPOBAHHON Bomb ((POH), paBouero CTaHIAPTHOIO
pactBopa Nel (ctanzmapt) u aHanu3upyeMsIx npo0 (mpoba). B kaxyro npobupky nodasistot no 10
Kareab PacTBOPAa PEAreHTa M IepeMemmBaor. depes 5 MHHYT He MeHee 2 CM® IMONYYEHHBIX
PacTBOPOB MOMEMIAIOT B (POTOMETPUYECKHE KIOBETHI.

2. Bxurouatot npubop, HaxkaB kHonky ""BKJI".

3. Hcnonb3ys kHOnKH "<«—" 1 "—", BRIOUPAIOT MyHKT MEHIO "AMMOHUI".

4. YcraHaBIMBAIOT B IPUOOpP KIOBETY C (DOHOBBIM PAaCTBOPOM, 3aKPHIBAIOT KPBILIIKOW, HAKHUMAIOT
kHonky '"BBOJ/'". Ha nucrmee mosiButrcs Haamuch "U3mepenuwe ¢ona?". IloarBepkmaroT
onepauuio HaxartueM kHonku "BBO/I'". Haunercss oOpaTHBIA MATUCEKYHIHBI OTCYET BpPEMEHH,
10 OKOHYaHHUU KOTOPOTO MOsIBUTCS Haanuch "®oH usmepen".

5. VYcraHaBiaMBaIT B MPUOOP KIOBETY C paCTBOPOM CTaHJApTa, 3aKPBIBAIOT KPBILIKOW, HAXKUMAIOT
kHonky "BBOJ". Ha aucruiee nosiButcs Haanuch "M3m. cranmapra?". [loaTBepkaatoT onepanuo
HaxatueM kHomku '"'BBO/L". Haunercs oOpaTHbI NATHCEKYHAHBIM OTCYET BpPEMEHH, IIO
OKOHYAHHH KOTOPOTO MOSIBUTCS HAAMUCh "CTanaapt usmepen".

6. YcraHaBiIMBaIOT B MPUOOpP KIOBETY C PacTBOPOM MPOOBI, 3aKPhIBAIOT KPBIIIKOM, HAXKUMAIOT
kaonky "BBOJ'". Ha nucrutee mosButcst Haamuch "M3mepenme npoObi?". IloarBepikaarot
onepauuio HaxartueM kHonku "BBO/I'". Haunercss oOpaTHBI MATUCEKYHJHBI OTCYET BpPEMEHH,
M0 OKOHYAHWUHU KOTOPOTO TOSBUTCS HAAMUCH "C=X.XXXX MI/NI", T/I€ X.XXXX — KOHIICHTPALUsi HOHOB
aMMOHHS B TIpo0e.

7. Jlns u3mMepeHus KOHLUEHTpaluuii NOCaeAYOIUX TPo0 MOBTOPSIIOT ONEPALIUU, OTIUCAHHBIE B I1.6.

Pexxum monknrodyeHns k 11K

Ilocmpoenue epadyuposounozo epaguxa.

[Toaxmouator nmpudop k [TK mpu moMonym KoMMyHUKAIIMOHHOTO KaOes.

Bxuowaror npubop, HaxaB kHomky ''BKJUI'. Ilocne nmarHocTuku Ha dKpaHe mnpubopa

nogsutcs Haanuch "Ilonkmrouenue k I1.K."

3. 3amyckaloT NpeaBapUTENbHO YCTaHOBJCHHYIO mporpammy "Okorect-2020" (moapoOHoe
omucaHue padOTHl ¢ MPOrPaMMOM CMOTpUTE B (pailyie TTOMOITH, KOTOPHIA MOYKHO OTKPBITH,
HaxaB "[lyck" — "IIporpammer" — "Okotect-2020" — "Cnpaska o Dxortect-2020" niam BeIOpaB
COOTBETCTBYIOIIMI MYHKT B MEHIO mporpaMmbl "Ikotect-2020").

4. YcraHaBnuBaroT pabouyro JUTMHY BOJHBI 470 HM.

B cron6erny "C, mr/n" tabmuiel "/laHHbIE TpagyupoBKH'" BHOCSAT 3HAUCHUS KOHIIEHTpPAIHI

kanuOpoBouHblx pactBopoB 0,0 ("®on"); 0,5 (pactBopNel); 1,0 (pactBOopNe2); 2,0

(pactBOpNe3); 5,0 (pactBOopNe4); 10,0 (pacTBOpNeS).

6. Jlns mpUroTOBIEHUS TPaTyHpPOBOYHBIX pacTBOPOB B mpodupku orouparot 0; 0,5; 1,0; 2,0; 5,0;
10,0 cM® cTaHgapTHOTO pabdodero pactBopa Ne2 , pazbasmstor 10 10 cM’ JTUCTUILTAPOBAHHOMN
BOAOM (MaccoBas KOHILIEHTpalMsi HMOHOB aMMOHMsS B TIPaAyHpPOBOYHBIX pPacTBOpPax
cooTBeTcTBeHHO Oyaer pasua 0,0; 0,5; 1,0; 2,0; 5,0; 10,0 Mr/z[M3). B kaxmyro mpoOupky
no6asisitoT o 10 kamenb pacTBopa peareHTa, NepeMeInBaioT.

7. UYepe3 5 MUHYT HE MeHee 2 oM’ MOJIYYEHHBIX PACTBOPOB MOMEMIAIOT B ()OTOMETPUUECKHE
KioBeThl. KIOBETBI MOCIEIOBATENBHO YCTAHABIMBAIOT B TPUOOP, 3aKPHIBAIOT KPBIIIKOW U
U3MEPSIOT ONTUYECKYIO TNIOTHOCTh KaXI0T0 U3 PaCTBOPOB.

8. IlomyuyeHHBIH TpagyHpOBOYHBIN TIpadUK COXPAHSIOT M HMCHONB3YIOT JJs JaHHOro Habopa
pEeareHToB.

N —

)]

lIposedenue uzmepenuii KonyeHmpayuii UOHO8 AMMOHUSL

8 AHAU3UPYeMbLX NPOOAXx.
1. Tonkmouarot npubop k 1K mpu noMomy KOMMyHHKAIIMOHHOTO KaOess.
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Bxmouator npubop, HaxaB kHonky ''BKJI'. Ilocne nuarHocTMku Ha 3KpaHe mnpubdopa
nogsutcs Haamnuch "Iloakmrouenue x [1.K."

3anmyckalT TMpEeABAPUTENIBHO YCTAaHOBJICHHYIO mporpammy "Okorect-2020" (moapoOHoe
onucaHue paboThl C IMporpamMMoil cMoTpuTe B (ailie MOMOIIM, KOTOPbI MOXHO OTKPBITH,
HaxaB "[lyck" — "[Iporpammsr" — "Oxorect-2020" — "Cropaska o Jkorect-2020" nnu BeIOpaB
COOTBETCTBYIOLIHH MyHKT B MEHIO nporpaMmsl "DkotecT-2020").

VYcranaBnuBaroT pabodyro JMHY BOTHBI 470 HM.

OTKpbIBatOT (hailsl ¢ JaHHBIMU I'PATyUPOBOYHOTrO rpaduka.

B cromben "Haspanme" tabmuipl "JlaHHBIE SKcrepuMeHTa" BHOCAT KOMMEHTApHH K
U3MepsieMbIM ITpoOaM, HapUMep, MECTO MIIM BpeMsi 0TOOpa MPOOBI.

B mpoGupku otomparor 1mo 10 cM® IMCTHIIMPOBAHHOH BOABI ((DOH) H PACTBOPOB
aHaIM3upyeMbIX npod. B kaxayio nmpobupky nobasmsitor mo 10 kamenb pacTBOpa peareHra,
MEePEMEIINBALOT.

Uepes 5 MHHYT He MeHee 2 CM® MOJIYdYEHHBIX PACTBOPOB IMOMEIIAIOT B (POTOMETPUUECKHE
KioBeThl. KIOBETHI MOCJIEI0BAaTEIbHO YCTAHABIMBAIOT B NIPUOOp, 3aKPBIBAIOT KPBIIMIKOW U
U3MEPSIOT KOHIIEHTPALMU HOHOB aMMOHUS B aHAIM3UPYEMBIX Mpolax.

JlaHHBIE YKCTIEPUMEHTA TIPH HEOOXOMMOCTH COXPAHSIOT.



MeToauka onpe/iejieHus MACCOBOM KOHIEHTPAITUN
AITAB

Hacrosmas meToauka mpenHa3HaueHa AJs onpezeieHuss MmaccoBoi KoHueHTpauuu AIIAB B
IPUPOIHBIX, CTOYHBIX U APYTUX BOAAX M BOJHBIX PacTBOpax HEMOCPEICTBEHHO Ha MECTe 0TOOpa
npod wiM B J1a0OPATOPHBIX YCIOBHSX KOJOPUMETPHUYECKUM METOJOM C HCIIOJIb30BaHHEM
dhoTtokxonopumetpa "Ixotect-2020-PC".

JluanasoH onpenenseMbix KouuenTpanuii AITAB ot 0,2 10 5 mr/av’.

MeTtoabl oTOOpa Mpood

Ot60p ipo6 —mo 'OCT P 51593.

OGBeM mpobsI Bos! s onpenenenns AITAB nomken 65ITh He Meree 50 ey’

3. Cpox xpaHeHHs MpoOBI OT MOMEHTa OTOOpa MPOOBI 10 MPOBEICHUS U3MEPEHUN HE JTOJDKCH
npeBbIaTh | CYyTKM B HOPMAaJbHBIX KIMMAaTHUYECKUX YCIOBHUAX. DuiubTpaiust mpoObl He
JOMyCTUMA.

N —

Anmnaparypa, MaTepUaJibl U PEaKTUBBI

®dorokonopumerp "Ikorect-2020-PC".

CrexnsiHHBIE (POTOMETPUUECKUE KIOBETHI C TOJIIMHON ONTHYECKOro ciios 10 Mm.

TIMMeTKH MepHBIE TabOpaTOpHbIE TPaLyHpPOBAHHBIE BMECTUMOCTBIO 1 cM’ ¢ memenmsmu 0,01
CM’, BMECTHMOCTBIO 5 cM’ ¢ jenenusmu 0,05 CM’; MUIETKH MEpHbIe 1aBopaTOPHbIE ¢ OHOM
OTMETKOM BMECTUMOCTBIO 2, 5 11 10 em® mo TOCT 29227.

4. KonOsr mepubie crexnsgauble o 'OCT 1770 BmectumocTsio 100 oM.

5. TlpoOupku CTEKISHHBIE C TPUTEPTHIMH TPOOKAMHU WM MPOOMPKH TOJHUIIPONIICHOBBIE C
3aBMHYMBAIONIMMHUCS KPBIIIKAMH BMECTUMOCTEIO He MeHee 20 cu’.

CrasnapTHbiii oGpaser cocraBa pactBopa ACITAB ¢ koHnenTpanmeii 1 Mr/cm’.

Ha6op peaktuBos "MOT — AIIAB — PC".

8. Boga nuctunnuposannas no 'OCT 6709.

—

bl

s

IHoaroroska K aHaJIu3y

Ilpucomosnenue ochosnoeo cmandoapmuozo pacmeopa AIIAB ¢ konyenmpayuei 50 me/ o,

5cM CTaHJapTHOTO oOpasma coctaBa BogHOTO pactBopa AIIAB ¢ konmenTpammeit 1 mr/cm’
MOMEIIAI0T B MEPHYIO KOOy BMecTUMOCThIO 100 CM® U JOBOIST 1O METKH JUACTUIUTAPOBAHHOMN
BOJIOH.

Ipucomosienue pabouezo cmandapmuozo pacmeopa AIIAB Nel ¢ konyenmpayueii 1 mz/ on’.

2 ¢cM® OCHOBHOTO crannaptHoro pactBopa AIIAB ¢ konuentpaumeit 50 Mr/z[M3 IOMENIAIOT B
MepHYI0 K00y BMecTuMocThio 100 CM® ¥ JIOBOJIAT 110 METKH JUCTUUIMPOBAHHOMN BOJOM.
IIpuecomosnenue pabouezo cmanoapmmuozo pacmeopa AIIAB Ne2 ¢ konyenmpayuei 5 me/ on’.

10 cM’ ocHoBHOrO crammapTHOro pactBopa AITAB ¢ konmeHTtpammeii 50 MIr/amM’ TOMEIIAOT B
MEpHYIO KOJI0y BMecTUMOCTHIO 100 oM U JIOBOJST IO METKHU AUCTUIUTMPOBAHHON BOJIOH.

IIpoBeneHue anaausa

PexuM koHIIEHTpaTOMEDA

1. B npoGupky OTOMPAIOT MO 5 ¢M’ AMCTUILIMPOBAHHON BOABI ((OH), paGOUero CTaHZAPTHOIO
pactBopa Nel (ctanmapT) u aHanu3upyembix npod (mpoba). B kaxayro mpobupky nodasistor 15
Karle/lb PeareHTa M 3 CM® 9KCTPAreHTa, MepeMElIMBAiOT | MHUHYTY, NOKHIAIOTCS DPACCIOCHHMS,
OTOMPAIOT HIDKHIOIO OPTAaHHYECKyIO (a3y M MOMEMAIOT He MeHee 2 CM° MOJTYYeHHBIX PACTBOPOB B
(oToMeTprYECKHE KIOBETHI.



2. Bxuouatot npubop, HaxkaB kHonky ""BKJI".

3. HWcnonb3ys kHomkH "<" u "—", BpIOUpaT myHKT MeHio "AITAB".

4. YcraHaBIMBAIOT B IPUOOpP KIOBETY C (DOHOBBIM PACTBOPOM, 3aKPHIBAIOT KPBILIIKOW, HAKUMAIOT
kHonky '"BBOJ/'". Ha nucrmee mosiButrcs Haamuch "U3mepenuwe ¢ona?". IloarBepkmaroT
onepauuio HaxartueM kHonku "BBO/I'". Haunercss oOpaTHBI MATUCEKYHHBIH OTCYET BPEMEHH,
110 OKOHYaHHH KOTOPOTo MOSIBUTCS HAAUCh "DoH n3Mepen".

5. YcraHaBiaMBaIOT B MPUOOP KIOBETY C PaCTBOPOM CTaHIApTa, 3aKPBIBAIOT KPBILIIKOW, HAXKUMAIOT
kHonky "BBO/". Ha gucninee nosisurcs Haanuce "M3Mm. ctangapra?”. [loarBepkaaroT onepamuio
HaxatueM kHomku '"'BBO/L". Haunercs oOpaTHbIi NSATHCEKYHAHBIH OTCYET BpPEMEHH, IIO
OKOHYaHHUH KOTOPOTro MOSIBUTCS HAANUCh "CTaHaapT usmepeH".

6. YcraHaBiIMBaIOT B MPUOOpP KIOBETY C PacTBOPOM MPOOBI, 3aKPHIBAIOT KPBIIIKOW, HAXKUMAIOT
kHonky "BBOJ/". Ha pgucriee mosiButcs Hammuchk "U3mepenwe npoOwi?". IloarBepikmaroT
onepauuio HaxartueM kHomku "BBO/I'". Haunercss oOpaTHBIA MATUCEKYHIHBIH OTCYET BPEMEHH,
110 OKOHYaHUHU KOTOPOTO TMOSBUTCS HAIIMUCH "C=X.XXXX MI/1", T1Ie X.XXXX — KoHueHTpanus AITAB
B ipo0e.

7. Jlnig u3mMepeHus: KOHIIEHTpAIUi MOCIIeTYIONUX MPOo0 TOBTOPSIIOT ONEpaIliu, OMMMCAHHbBIC B I1.6.

Pexum nmoakimroueHus K 11K

Ilocmpoenue epadyuposounoeco epaguxa.

[Toaxmouatot mpudop k [1K mpu momomnn KOMMYHHKAITHOHHOTO KaOes.

Bxmouator npubop, HaxaB kHonky ''BKJI'. Ilocne nuarHocTMku Ha 3KpaHe mnpubdopa

nogsutcs Haamnuch "[loakmrouenue x [1.K."

3. 3amyckaloT TpeABapUTEIbHO YCTAHOBJIEHHYIO Tmporpammy "OxotecT-2020" (moapobHOe
omucaHue paboOThl ¢ MpOrpaMMoil cMOTpHuTe B (haiije MOMOIIM, KOTOPHI MOKHO OTKPHITH,
HaxaB "[lyck" — "[Iporpammsr" — "Oxorect-2020" — "Cropaska o Jkorect-2020" nnu BeIOpaB
COOTBETCTBYIOLIHUH MyHKT B MEHIO nporpaMmsl "DkotecT-2020").

4. YcraHaBnuBarOT pabovyro JJIMHY BOJHBI 660 HM.

5. B cronben "C, mr/n" Tabmunsl "JlaHHbIe TpaayUpOBKHU" BHOCST 3HAUYEHHs KOHIIEHTpalUN
kamuOpoBouHbix pactBopoB 0,0 ("®on"); 0,2 (pactBopNel); 0,5 (pactBopNe2); 1,0
(pactBOpNe3); 2,0 (pactBOopNe4); 5,0 (pacTBOpNeS).

6. s mpUroTOBJIEHUS IPadyUpPOBOYHBIX PAcTBOPOB B npodupku otouparor 0; 0,2; 0,5; 1,0; 2,0;
5,0 M’ pabouero cranmapTHOro pactBopa Ne2, pa30aBisioT 10 5 cM’ JTUACTUILTAPOBAHHOMN
BOJI0M (MaccoBas koHueHTpalus AITAB B rpagyrpoBOYHBIX pacTBOpax COOTBETCTBEHHO OyeT
pasHna 0; 0,2; 0,5; 1,0; 2,0; 5,0 M/ ). B xaxxayto mpobupky n00aBisroT 15 Karmens peareHTa
M 3 oM’ O9KCTpareHTa, IEpeMEIIMBAIOT | MHHYTY, NOXKHIAIOTCS PACCIOCHHS, OTOHPAIOT
HIDKHIOIO OPraHMYecKyio (asy M MOMENIAloT He MeHee 2 CM® IMOJYdYeHHBIX PAaCTBOPOB B
(dhoToMeTpHUYECKUE KIOBETHI.

7. KioBeTbl mocienoBaTeIbHO YCTAaHABIMBAIOT B MPHUOOp, 3aKPHIBAIOT KPBIIIKOM U H3MEPSIOT
ONTUYECKYIO IUIOTHOCTh KaX10I'0 U3 PaCTBOPOB.

8. Tlomy4eHHBI TpaTydpPOBOUYHBIN TpadUK COXPAHSIOT M HCIOIL3YIOT I JaHHOTO Habopa

pEareHToB.

N —

IIposeoenue usmepernuii konyenmpayuii AIIAB
8 aHaNU3UPYeMblX NPooOAXx.

[Monkmrouatot mpu6op k 1K npu noMomny KOMMYHHUKallMOHHOTO KaOes.

Bxmouator npubop, HaxaB kHonky ''BKJI'. Ilocne nuarHocTMku Ha 3KpaHe mnpubdopa
nogsutcs Haamnuch "Iloakmrouenue x [1.K."

3. 3amyckaloT TpeABapUTEIbHO YCTAHOBJEHHYIO Tmporpammy "OxotecT-2020" (moapobHOe
onucaHue paboThl ¢ IMporpamMMoil cMoTpuTe B (hailyie MOMOIIM, KOTOPbI MOXHO OTKPBITH,
HaxaB "[lyck" — "[Iporpammsr" — "Oxorect-2020" — "Copaska nmo Jkorect-2020" nnu BeIOpaB
COOTBETCTBYIOLIUH MyHKT B MEHIO MporpaMmsl "DkotecT-2020").

N —
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VYcranaBnuBaroT pabovyro JJIMHY BOJTHBI 660 HM.

OTKpbIBatOT (hailsl ¢ JaHHBIMU I'PATyUPOBOYHOTrO rpaduka.

B cromben "HasBanme" tabmuipl "JlaHHBIE SKcrepuMeHTa" BHOCAT KOMMEHTApHH K
U3MepsieMbIM ITpoOaM, HaprUMep, MECTO HIIM BpeMsi 0TOOpa MPOOBI.

B npobupk: OTOMpAalOT MO 5 CM° JMCTHIIMPOBAHHOH BOmbI (QOH) M  PAacTBOPOB
aHaM3UpyeMbIX Npod. B kaxayro mpobupky noOammsior 15 kamenb peareHTa U 3 cM
JKCTpareHTa, MepeMEelMBalOT | MHUHYTY, AOXKHAAIOTCS PACCIOEHUs, OTOMPAIOT HIKHIOHO
opraHmueckylo (asy ¥ TMOMEmAIOT He MeHee 2 CM° IIONyYeHHBIX DACTBOPOB B
(dhoToOMeTpHYECKHE KIOBETHI.

KroBeThl mocnenoBaTeabHO YCTAaHABIMBAIOT B NMPHOOP, 3aKPHIBAIOT KPBIIIKOW U H3MEPSIOT
koH1eHTpanuu AITAB B aHam3upyemMbIX mpodax.

JlaHHBIE SKCIIEPUMEHTA MPU HEOOXOJMMOCTH COXPAHSIOT.



MeToauka onpeaeJeHuss MacCOBOM KOHIEHTPALIUHU
HOHOB xKeJe3a (II)

Hacrosimmass mertoamka mpenHa3HauyeHa JJIsl OIpPEICNICHUs] MacCOBOM KOHILIEHTPAIMH HMOHOB
xenes3a (II) B mpupoaHbIX, CTOYHBIX M APYTUX BOJAX M BOAHBIX PacTBOpax HEMOCPEACTBEHHO Ha
Mecte oTOopa mpod wWiIM B J1a0OPATOPHBIX YCIOBUSX KOJOPUMETPHUECKUM METOIOM C
ucrnonb3oBanueM gorokoiaopumerpa "Dkorect-2020-PC".

JluanasoH onpeaenseMbx kouuentpanuit Fe* ot 0,2 1o 7,5 Mr/e.

MeTtoabl oTOOpa Mpood

OT160p mpo6 —mo F'OCT P 51593-2000.
OGBeM mpoOBI BOBI [T OnpeeeH s noHoB xkenesa (I1) momken GbiTh He Meree 500 cm’.
3. TIpoOsI BOMBI JOHKHBI OBITH MMPOAHAIM3UPOBAHBI B TCUEHHE 2 YaCOB C MOMEHTa 0TOOpa MpoOHI.

N —

Anmnaparypa, MaTepUaJibl U PEaKTUBBI

®dorokonopumetp "Ikorect-2020-PC".

doTomMeTpuiecKre KIOBETHI ¢ TOJMIIMHON onTudeckoro cios 10 Mm.

3. TlumeTkn MepHbIe TaGOPATOPHBIC IPaJyHPOBAHHBIC BMECTHMOCTBIO BMECTHMOCTBIO 5 CM® C
nenernsimu 0,05 cM’; MUIETKH MepHbIC JTaGOpPATOPHEIE C OIHOH OTMETKOH BMECTHMOCTBIO
5 em® o TOCT 29227.

4. KonOsr Mepubie crexnsgauble o 'OCT 1770 BmectumocTsio 100 oM.

5. TlpoOupku CTEKISHHBIE C TPUTEPTHIMH MPOOKAMH WM MPOOUPKH TOJUIPONIICHOBBIC C
3aBHHYNBAIOIIMMHUCS KPBIIIKAME BMECTHMOCTBIO He MeHee 20 CM.

6. CranpmaptHbiii  oOpaser;  coctaBa  BOAHOTO  pactBopa  uoHoB  kene3a (II) ¢
KoHLeHTpauuei 0,1 mr/cm’.

7. Habop peakrusos "MIT — Fe*" — PC".

8. Bopa nuctunnuposannas no 'OCT 6709.

N —

IToaroroBka K aHAJIU3Yy

Ilpucomosnenue ocHo8HO20 cmaunoapmHo2o pacmeopa uoHos dicenesa (Il) ¢ xonyenmpayueri
5 me/ on’.

5 e’ CTaHJapTHOTO o0pasiia cocTaBa BOJHOTO pacTBopa MOHOB kene3a (II) ¢ koHmeHTpanmei
0,1 Mmr/cM’ TIOMemaOT B MepHyI0 KoJ0y BMecTuMocThio 100 CM’ U JOBOIAT A0 METKH
JTUCTUWITMPOBAHHOM BOAOM. PaCTBOp MPUMEHSIOT CBEKEIIPUTOTOBICHHBIM.

IIpoBeneHue anaausa

PexuM koHIIEHTpaTOMEDA

1. B mpoOupku oTbuparot mo 5 oM’ JTUCTHJUTHPOBAHHON BOJBI (POH), OCHOBHOTO CTaHAApPTHOTO
pacTBopa (CTaHAApT) W aHATM3UPYyeMbIX TpoO (mpoba). B kaxayro mpoOupky moOaBisitoT mo 3
KaIlUTM pacTBOpa peareHra 1, mepeMemuBaioT, J00aBIsIOT 1Mo 15 kamenb pacTBopa peareHra 2 u
nepememmuBaoT. Yepes 10 MuHYT He MeHee 2 oM’ MOJYYEHHBIX PAaCTBOPOB IMOMEIIAIOT B
(dhoToMeTpHUYECKUE KIOBETHI.

2. Bxmouarot nmpubop, HaxkaB kHonky ""BKJI".

3. HWcnonp3ys kHonkH "<" u "—", BeIOUparT myHKT MeHto "XKenezo (II)".

4. VYcTaHaBIUBAIOT B IPHOOP KIOBETY C (POHOBBIM PACTBOPOM, 3aKPBIBAOT KPBIIIKOW, HAKUMAIOT
kaHonky "BBOJ". Ha nucrnee mnosiButcst Hammuch "W3mepenume ¢ona?". Iloareepiknaror
onepauuio HaxartueM kHomnku "BBO/I'". Haunercss oOpaTHBIA MATUCEKYHIHBIH OTCYET BPEMEHH,
110 OKOHYaHHH KOTOPOTO MOSIBUTCS HAaANUCh "DOoH n3Mepen".



5.

VYcTaHaBnuBaOT B MpUOOP KIOBETY C PaCTBOPOM CTaHJAPTA, 3aKPBIBAIOT KPBIIIKON, HAXKUMAIOT

kHonky "BBO/". Ha aucnnee nosiButcs Haanuch "M3m. cranpapra?”. [loaTBepkaatoT onepauuo
HaxarueM kHonku "BBOJ'". Haunercs oOpaTHbI NSTHCEKYHIHBIM OTCUET BpPEMEHH, IO
OKOHYaHUM KOTOPOTo NOABUTCA Haanuch "Crangapt u3MepeH'.

6.

VYcTaHaBnuBalOT B MPUOOP KIOBETY C PacTBOPOM MPOOBI, 3aKPbIBAIOT KPBIIIKON, HAXKUMAIOT

kaonky "BBO/". Ha pucnnee mnosBurca Haanuch "M3mepenue mpoOs1?". Iloareepiknaror
onepanuio HaxatrueMm kHonku "BBO/". Haunercs oOpaTHBIN MATHCEKYHIHBIH OTCYET BPEMEHH,
M0 OKOHYAaHUU KOTOPOTO MOSBHUTCS HAAMKUCH "C=X.XXXX MI/NI", [JI€ X.XXXX — KOHILIEHTPAIlUs UOHOB
xenesa (I1) B mpo0e.

7.

N —

N —

N

Z[J'ISI HU3MCPCHUSA KOHLIGHTpaI_[I/Iﬁ 1100 (11401 1115.€ Hp06 MMOBTOPAIOT OIICpalluy, OIIMCAHHBIC B 1.6.

Pexum nmoakimroueHus K 11K

Ilocmpoenue epadyuposounozo epaghuxa.

[Monxmrouator mpu6op k 1K mpu moMomm KOMMYHHUKAIIMOHHOTO KaOess.

Bxomouator mpubop, HaxkaB kHonky '"'BKJI'. Ilocne nuarHoctwku Ha SKpaHe mpuodopa
nosiButcst Haanuch "[loakmouenue k IL.K."

3anmycKalT MpeABAPUTEIPHO YCTAaHOBJICHHYIO mporpamMmy "Okorect-2020" (moapobOHOE
ornucaHue paboThl C MPOrpamMMoil cMOTpuTe B (hailie MOMOIIM, KOTOPBI MOXHO OTKPBITH,
HaxaB "[lyck" — "[Iporpammer" — "Oxotect-2020" — "Cnpaska o Dkorect-2020" unu BeIOpaB
COOTBETCTBYIOIIUI MYHKT B MEHIO Nporpammsl "OkotecT-2020").

VYcranaBnuBaroT pabovyro JJIMHY BOJTHBI 525 HM.

B cronbeny "C, mr/n" tabmunsl "JlaHHble T'paayupoBKU" BHOCST 3HAYCHHS KOHIICHTPALUH
kammOpoBouHbix pactBopoB 0,0 ("®on"); 0,5 (pactBopNel); 1,0 (pactBopNe2); 2,0
(pactBOopNe3); 3,0 (pactBopNe4); 5,0 (pacTBOpNeS).

JIy1st IPUTOTOBJICHUS TPAIYHPOBOYHBIX pacTBOPOB B mpodupku otdupatot 0; 0,5; 1,0; 2,0; 3,0;
5,0 cM® OCHOBHOTO CTaHJApTHOTO PacTBOpa, pa30aBiAIOT A0 5 oYs JUCTUUIMPOBAHHON BOJOMU
(MaccoBast KOHIIeHTparus noHOB >kene3a (II) B rpagyrpoBOYHBIX pacTBOpax COOTBETCTBEHHO
oynet pasHa 0; 0,5; 1,0; 2,0; 3,0; 5,0 MF/,Z[M3). B kaxnayro mpobupky A00aBISIIOT MO 3 Kariu
pacTBopa peareHTa 1, mepemermmBaroT, M00aBIAIOT Mo 15 Kamenb pacTBopa peareHTa 2 U
MEePEeMEIITUBAIOT.

Uepes 10 MUHYT He MeHee 2 CM’ MONYYEHHBIX PACTBOPOB MOMEIAIOT B (HOTOMETPHUECKHE
KioBeThl. KIOBETHI MOCIENOBATENbHO YCTAHABIMBAIOT B NPUOOp, 3aKPBIBAIOT KPBIIMIKOW U
U3MEPSIOT ONTUYECKYIO INIOTHOCTh KaXA0TI0 U3 PacTBOPOB.

[Tonmy4eHHbI TpagyHpOBOYHBIM TpadUK COXPAHSIIOT U HUCHOJB3YIOT [JIs JaHHOTO Habopa
pEeareHToB.

Ilposeoenue usmepenuii konyenmpayuil uoHos dxcenesa (1)
8 AHAUZUPYEMBIX NPOOAX.

[Monxmrouator mpu6op k 1K mpu moMomy KOMMYHHUKAIIMOHHOTO Ka0es.

Bxomouator mpubop, HaxkaB kHonky '""'BKJI'. Ilocne nuarHoctwku Ha SKpaHe mpuodopa
nosisutcst Haanuch "[loakmouenue k I1.K."

3anmycKkalT MpeABAPUTEIFHO YCTAaHOBJICHHYIO mporpamMmy "Okorect-2020" (moapobOHOe
ornucaHue paboThl ¢ MPOrpamMMoil cMOTpuTe B (hailie MOMOIIM, KOTOPBI MOXHO OTKPBITH,
HaxaB "[lyck" — "[Iporpammer" — "Oxotect-2020" — "Cnpaska o Okorect-2020" nnu BEIOpaB
COOTBETCTBYIOIIMI IYHKT B MEHIO Nporpammsl "OkotecT-2020").

VYcranaBnuBaroT pabovyro JJIMHY BOJTHBI 525 HM.

OTKpbIBatOT (hailsl ¢ JaHHBIMU IPATyUPOBOYHOTO rpaduka.

B cronben "Haspanme" taGnuier "JlaHHBIE JKCIepuMEHTa" BHOCSAT KOMMEHTapHH K
U3MepSIeMbIM ITpoOaM, HaprUMep, MECTO HIIM BpeMsi 0TOOpa POOBI.



7. B mnpoGupk: OTOHpAIOT TO 5 CM’ MCTHIUIAPOBAHHOHW BOmbl ((OH) M PACTBOPOB
aHaIM3UpyeMbIX Npo0. B kaxayio npoOupky no0aBisioT Mo 3 Kamjiau pacTBopa peareHra 1,
[epEMEINBAIOT, 100aBIIAIOT IO 15 Kamnens pacTBOpa peareHTa 2 U NepeMelBaroT.

8. Uepes 10 MHHYT He MeHee 2 CM’ MONYYEHHBIX PACTBOPOB TOMEIIAIOT B (POTOMETPUUCCKHE
KioBeThl. KIOBETHI MOCJIEI0BAaTENIbHO YCTAHABIMBAIOT B NPUOOp, 3aKPBIBAIOT KPBIMLIKOW U
U3MEPSIOT KOHIIEHTpaluu HoHOB kene3a (1) B ananusupyembIx mpobdax.

9. laHHBIE PKCTIEpUMEHTA TIPU HEOOXOJMMOCTH COXPAHSIOT.



MeToauka onpeaeJeHuss MacCOBOM KOHIEHTPALIUHU
kesesa (I1II)

Hacrosimmass mertoamka mpenHa3HauyeHa JJIsl OIpPEICNICHUs] MacCOBOM KOHILIEHTPAIMH HMOHOB
xenes3a (III) B mpupoaHbIX, CTOYHBIX U APYTUX BOAAX M BOAHBIX PACTBOpPAX HEMOCPEICTBEHHO Ha
Mecte orOopa mpoOd wWiIM B J1a0OPATOPHBIX YCIOBUSX KOJIOPUMETPHUECKUM METOIOM C
ucrnonb3oBanueM gorokoiaopumerpa "Ikorect-2020-PC".

JluanasoH onpenenseMpix KouuenTpanuii Fe’ ot 0,05 10 1 mr/mm’.

MeTtoabl oTOOpa Mpood

Ot160p po6 — o 'OCT P 51232-98 u 'OCT P 51593-2000.

OG6BeM IPoObI BOBI IS ONpe/ieeH s HoHOB xernesa (I11) nomken ObiTh He MeHee 200 e,

3. Cnoco0bl KOHCEPBHPOBAHHS, CPOKH M yCIOBUSI XpPaHEHHUS MPOO BOJIBI, MPEHA3HAYCHHBIX IS
n3MepeHus MmaccoBoil KoHueHTpanuu xkenesa (I1I), — mo 'OCT P 51593-2000.

N —

Anmaparypa, MaTepuaJibl M PeaAKTHBBI

dorokonopumerp "IOxorect-2020-PC".

DoTOMETPUUECKHE KIOBETHI C TOJIIMHON ONTHYECKOTro caos 10 MM.

3. TlumeTKu MepHbIe TaG0paTOpHbIe TPaLyHPOBAaHHbIE H BMECTHMOCTBIO 10 cM’ ¢ nenenusamu 0, 1
CM’; IIHIETKH MEpHBIC Ta00paTOPHEIE C OHOM OTMETKOH BMECTHMOCTHIO 2, 5 i 10 cM’ mo
I'OCT 29227.

4. Kon6sr meprbie crexmsaubie mo TOCT 1770 BMecTiMocTsio 100 cM.

5. IIpoOupku CTEKISHHbIE C HPUTEPTHIMU NPOOKAMU MM MPOOMPKU TMOJUIIPONHIECHOBBIE C
3aBMHYNBAIOIIMMHUCS KPBIIIKAME BMECTHMOCTBIO He MeHee 20 cM.

6. CranmapTHblii  oOpaszeny  cocraBa  BOAHOro  pactBopa  uoHoB  xenesa (III) ¢
KOHIIEHTpAImen 1 Mr/cnm’.,

7. Habop peaktuBoB " MOT — Fe’ —PC".

8. Boga nuctunnuposannas no 'OCT 6709.

N —

IHoaroroska K aHaJIu3y

Ilpucomosnenue ocnognoco cmanoapmuo2o pacmeopa uoHos xcenesa (IlI) c xonyenmpayueti
50 m2/ onr’.

5cm CTaHJapTHOTO oOpaslia cocTaBa BOJHOrO pacTBopa MoHOB jxemne3a (III) ¢ koHueHTpanuein
1 mr/em’ MOMENIAIOT B MEpPHYI Koja0y BMmecTUMOCThio 100 oM H NOBOIIT O METKU
JUCTUWIIIMPOBAHHOW BOJIOM.

Ilpucomosnenue paboueco cmanHoapmuo2o pacmeopa uoxos oicenesa (IIl) ¢ ronyenmpayueti
1 me/ onr’.

2 cM’ OCHOBHOTO CTAaHJAapTHOro pactBopa noHOB skeiesa (I[[) ¢ KoHmeHtpammeil 50 Mr/am’
MOMEIIAI0T B MEPHYIO KOOy BMecTUMOCThIO 100 CM® U JOBOIST 1O METKH JUACTUIUTAPOBAHHOMN
BOJIOM.

IIpoBeneHue anaausa

PexuM koHIIEHTpaTOMEDA

1. B npoGupkn ot6éupaior mo 10 cM® IUCTHITMPOBAHHON BOABI ((OH), pabouero CTaHIapTHOTO
pacTBopa (CTaHIAPT) W aHATM3UPYEMBIX MpoO (Tpoda). B kaxmyro mpoOupky mo0aBisioT mo 2
KaIuli pacTBOpa peareHTa |, mepeMemmnBaroT, 100aBISIOT CyXOW peareHT 2, MepeMENIMBAOT 10
MIOJTHOTO PAacTBOPEHMs, JOOABISAIOT 5 Kamenb peareHTa 3 W nepeMemuBaioT. Uepe3d 5 MUHYT He
MeHee 2 CM® TI0TydYEHHBIX PACTBOPOB IOMEIIAIOT B (JOTOMETPHUECKHE KIOBETEL.



2. Bxuouatot npubop, HaxkaB kHonky ""BKJI".

3. Hcnonb3ys kHonkH "<" 1 "—", BpIOUpaoT myHKT MeHto "XKenezo 111"

4. YcraHaBIMBAIOT B IPUOOpP KIOBETY C (DOHOBBIM PACTBOPOM, 3aKPHIBAIOT KPBILIIKOW, HAKUMAIOT
kHonky '"BBOJ/'". Ha nucrmee mosiButrcs Haamuch "U3mepenuwe ¢ona?". IloarBepkmaroT
onepauuio HaxartueM kHonku "BBO/I'". Haunercss oOpaTHBI MATUCEKYHHBIH OTCYET BPEMEHH,
110 OKOHYaHHH KOTOPOTo MOSIBUTCS HAAUCh "DoH n3Mepen".

5. YcraHaBiaMBaIOT B MPUOOP KIOBETY C PaCTBOPOM CTaHIApTa, 3aKPBIBAIOT KPBILIIKOW, HAXKUMAIOT
kHonky "BBO/". Ha gucninee nosisurcs Haanuce "M3Mm. ctangapra?”. [loarBepkaaroT onepamuio
HaxatueM kHomku '"'BBO/L". Haunercs oOpaTHbIi NSATHCEKYHAHBIH OTCYET BpPEMEHH, IIO
OKOHYaHHUH KOTOPOTro MOSIBUTCS HAANUCh "CTaHaapT usmepeH".

6. YcraHaBiIMBaIOT B MPUOOpP KIOBETY C PacTBOPOM MPOOBI, 3aKPHIBAIOT KPBIIIKOW, HAXKUMAIOT
kHonky "BBOJ/". Ha pgucriee mosiButcs Hammuchk "U3mepenwe npoOwi?". IloarBepikmaroT
onepauuio HaxartueM kHomku "BBO/I'". Haunercss oOpaTHBIA MATUCEKYHIHBIH OTCYET BPEMEHH,
10 OKOHYAHUU KOTOPOTO MOSBUTCS HAIMHUCH "C=X.XXXX MTI/1", TJIe X.XXXX — KOHIICHTpaIlis HOHOB
xene3a (I11) B mpobe.

7. Jlnig u3mMepeHus: KOHIIEHTpAIUi MOCIIeTYIONUX MPOo0 TOBTOPSIIOT ONEpaIliu, OMMMCAHHbBIC B I1.6.

Pexum nmoakimroueHus K 11K

Ilocmpoenue epadyuposounoeco epaguxa.

[Toaxmouatot mpudop k [1K mpu momomnn KOMMYHHKAITHOHHOTO KaOes.

Bxmouator npubop, HaxaB kHonky ''BKJI'. Ilocne nuarHocTMku Ha 3KpaHe mnpubdopa

nogsutcs Haamnuch "[loakmrouenue x [1.K."

3. 3amyckaloT TpeABapUTEIbHO YCTAHOBJIEHHYIO Tmporpammy "OxotecT-2020" (moapobHOe
omucaHue paboOThl ¢ MpOrpaMMoil cMOTpHuTe B (haiije MOMOIIM, KOTOPHI MOKHO OTKPHITH,
HaxaB "[lyck" — "[Iporpammsr" — "Oxorect-2020" — "Cropaska o Jkorect-2020" nnu BeIOpaB
COOTBETCTBYIOLIHUH MyHKT B MEHIO nporpaMmsl "DkotecT-2020").

4. YcraHaBnuBarOT pabovyIo JJIMHY BOJHBI 565 HM.

5. B cronben "C, mr/n" Tabmunsl "JlaHHbIe TpaayUpOBKHU" BHOCST 3HAUYEHHs KOHIIEHTpalUN
kamuOpoBouHbIXx pactBopoB 0,0 ("®on"); 0,2 (pactBopNel); 0,4 (pactBopNe2); 0,6
(pactBOopNe3); 0,8 (pactBopNe4); 1,0 (pacTBOpNeS).

6. Jlns mpUroTOBIEHUS TPaTyHpPOBOYHBIX PaCTBOPOB B mpodupku otouparot 0; 2,0; 4,0; 6,0; 8,0;
10,0 cM® pabouero CTaHAapTHOTO pacTBopa, pa3dasistor 10 10 cM’ JUCTUJUTUPOBAHHOMN BOJION
(MaccoBas KoHIIeHTpauusi HoHOB xeine3a (III) B rpaxyrpoBOYHBIX pacTBOpax COOTBETCTBEHHO
6yzer pasra 0; 0,2; 0,4; 0,6; 0,8; 1,0 mr/am’). B kaskayro npoGHpKy TOGABISIOT MO 2 KaIlld
pacTBopa peareHTa |, MepeMEIMBAIOT, JHOOABISIOT CYXOW peareHT 2, MepeMemIuBaloT 10
MOJIHOTO PAaCTBOPEHUS, 100ABIIAIOT 5 Kameslb peareHTa 3 u nepeMeniuBaoT.

7. UYepes 5 MuHYT He MeHee 2 CM° IONy4EHHBIX PACTBOPOB IOMEIIAIOT B (POTOMETPHUECKHE
KioBeThl. KIOBETHl MOCJIEeN0BAaTENIbHO YCTAHABIMBAIOT B NPUOOp, 3aKPBIBAIOT KPBIILKOW U
U3MEPSIOT ONTUYECKYIO INIOTHOCTD KaXA0I'0 U3 PACTBOPOB.

8. Tlomy4eHHBI TpaTydpPOBOUYHBIN TpadUK COXPAHSIOT M HCIOIL3YIOT I JaHHOTO Habopa

pEareHToB.

N —

IIposeoenue usmepernuii konyenmpayuii srceneza (111)
8 aHaNU3UPYeMblX NPooOAXx.

[Monkmrouatot mpu6op k 1K npu noMomny KOMMYHHUKallMOHHOTO KaOes.

Bxmouator npubop, HaxaB kHonky ''BKJI'. Ilocne nuarHocTMku Ha 3KpaHe mnpubdopa
nogsutcs Haamnuch "Iloakmrouenue x [1.K."

3. 3amyckaloT TpeABapUTEIbHO YCTAHOBJEHHYIO Tmporpammy "OxotecT-2020" (moapobHOe
onucaHue paboThl ¢ IMporpamMMoil cMoTpuTe B (hailyie MOMOIIM, KOTOPbI MOXHO OTKPBITH,
HaxaB "[lyck" — "[Iporpammsr" — "Oxorect-2020" — "Copaska nmo Jkorect-2020" nnu BeIOpaB
COOTBETCTBYIOLIUH MyHKT B MEHIO MporpaMmsl "DkotecT-2020").

N —



9]

VYcranaBnuBaroT pabovyro JJIMHY BOJHBI 565 HM.

OTKpbIBatOT (hailsl ¢ JaHHBIMU I'PaTyUPOBOYHOTrO rpaduka.

B cromben "HasBanme" tabmuipl "JlaHHBIE SKcrepuMeHTa" BHOCAT KOMMEHTApHH K
U3MepsieMbIM ITpoOaM, HaprUMep, MECTO HIIM BpeMsi 0TOOpa MPOOBI.

B mpoGupku otompator mo 10 cM® IHCTHIIMPOBAHHOH BOABI ((DOH) H PACTBOPOB
aHaM3UpyeMbIX Npo0. B kaxayio npoOupky 100aBisioT MO 2 Kamjid pacTBopa peareHra 1,
[IEPEMEILIUBAIOT, JA00aBISIIOT CyXOW peareHT 2, MepeMENIMBAIOT A0 IOJHOTO PacTBOPEHHS,
N00aBIAIOT 5 Kamelsb peareHra 3 ¥ nepeMenBaoT.

Uepes 5 MHHYT He MEHee 2 CM® TOJYYEHHBIX PACTBOPOB MOMEMIAIOT B (DOTOMETPHUECKHE
KioBeThl. KIOBEThl NOCIEIOBATENBHO YCTAHABIMBAIOT B MPUOOP, 3aKPHIBAIOT KPBIIIKOW U
M3MEPSIIOT KOHIIEHTpaluu noHoB >kene3a (I11) B ananuszupyeMbix npooax.

JlaHHBIE SKCIIEPUMEHTA MPU HEOOXOJMMOCTH COXPAHSIOT.



MeToauka onpe/ejieHUs MacCOBOM KOHIIEHTPALUK
00IIIero xejie3a

Hacrosmas Meronumka mnpeAaHasHau€Ha [UIsl OIpPEAETIEHHS MacCOBOM KOHLEHTpPAlMd HOHOB
xenesa (I, IIT) B mpupoIHbIX, CTOYHBIX M APYTHX BOJAX M BOJHBIX PACTBOPAaX HEMOCPEACTBEHHO HA
Mecte orOopa mpoOd wWiIM B J1a0OPATOPHBIX YCIOBUSX KOJIOPUMETPHUECKUM METOIOM C
ucrnonb3oBanueM gorokoiaopumerpa "Okorect-2020-PC".

JlManasoH onpeaensseMbIX KOHIEHTpaIHii odmiero xesesa ot 0,1 10 5 mr/av’.

MeTtoabl oTOOpa Mpood

Ot160p po6 — o 'OCT P 51232-98 u 'OCT P 51593-2000.

OGBeM MpOOBI BOJIBI TS ONPEICICHIS OBIIEro XKele3a J0KeH ObITh He MeHee 200 cv’.

3. Cnoco0bl KOHCEPBHUPOBAHUS, CPOKH M YCIIOBHS XpaHEHUs MPOO BOJBI, MPAHA3HAYCHHBIX IS
M3MEPEHHUsl MacCOBOM KOHLIEHTpaIuu obiero xene3a, —mo ['OCT P 51593-2000.

N —

Anmaparypa, MaTepuaJibl M PeaAKTHBBI

dorokonopumerp "IOxorect-2020-PC".

DoTOMETPUUECKHE KIOBETHI C TOJIIMHON ONTHYECKOTro caos 10 MM.

3. TIumeTKH MepHbIE 1aGOPaTOPHEIEC IPagyHpPOBAHHbIC BMECTHMOCTBIO 5 cM ¢ aenenusmu 0,05
CM’; TTHTIETKH MEpHBIE 1aB0opaToOpPHbIE C OIHOM OTMETKOM BMeCTHMOCTHI0 5 1 10 eM® mo TOCT
29227.

4. Kon6sr meprbie crexmsaubie mo TOCT 1770 BMecTiMocTsio 100 cM.

5. IIpoOupku CTEKISHHbIE C HPUTEPTHIMU NPOOKAMU MM MPOOMPKU TMOJUIIPONHIECHOBBIE C
3aBMHYNBAIOIIMMHUCS KPBIIIKAME BMECTHMOCTBIO He MeHee 20 cM.

6. CranmapTHblii  oOpaszeny  cocraBa  BOAHOro  pactBopa  uoHoB  xenesa (III) ¢
KOHIIEHTpAImen 1 Mr/cnm’.,

7. Habop peaktuBoB "MOT — OG1uee xene3o — PC".

8. Boga nuctunnuposannas no 'OCT 6709.

N —

IHoaroroska K aHaJIu3y

Ilpucomosnenue ocnognoco cmanoapmuo2o pacmeopa uoHos xcenesa (IlI) c xonyenmpayueti
50 m2/ onr’.

5cm CTaHJapTHOTO oOpaslia cocTaBa BOJHOrO pacTBopa MoHOB jxemne3a (III) ¢ koHueHTpanuein
1 mr/em’ MOMENIAIOT B MEpPHYI Koja0y BMmecTUMOCThio 100 oM H NOBOIIT O METKU
JUCTUWIIIMPOBAHHOW BOJIOM.

IIpucomosnenue paboueco cmandoapmuo2o pacmeopa uoros xceneza (I11) Nel ¢ konyenmpayueti
2,5 me/ on’.

5cM’ OCHOBHOTO CTaHIApPTHOrO pacTBopa moHoB xenesa (III) ¢ koHmeHTparmedl 50 mr/mM’
MOMEIIAI0T B MEPHYIO KOOy BMecTUMOCThIO 100 CM® U JOBOIST 1O METKH JUACTUIUTAPOBAHHOMN
BOJIOH.

Ilpuecomosnenue paboueco cmanoapmuozo pacmeopa uonos xcenesa (I1l) Ne2 ¢ konyenmpayueii
5 me/ on’.

10 cM® OCHOBHOrO cTaHmapTHOTO pacTBopa HoHOB xenesa (III) ¢ kommenTparmeit 50 mr/am’
MMOMENIAloT B MEpPHYI0 K00y BMecTUMOcThiO 100 oM U JIOBOJSAT O METKH TUCTHILUIUPOBAHHOMN
BOJIOM.



—

(98]

N —

IIpoBenenue anaausa

PexxuMm KkoHLIEHTPpAaTOMEDA

B npoGHpPKE OTOHPAIOT MO 5 CM® JUCTHITMPOBAHHOM BOABI ((OH), pabouero CTaHIAPTHOTO
pactBopa Nel (ctanmapT) um aHanM3UpyeMmbIX Mpobd (mpobda). B kaxayro npoOupKy A00aBIsAIOT
Mo 5 Kamenb pacTBOpa peareHTa |, MepeMenuMBaioT, M00aBISIIOT CyXOW peareHra 2 u
nepemennBaior. Yepes 10 MHHYT He MeHee 2 CM® MOIYYEHHBIX PACTBOPOB MOMEIIAIOT B
(dhoToMeTpHUYECKHE KIOBETHI.

Bxurouatot mpubop, Haxkas kHomnky ""BKJI".

Hcnonb3ys kHonkH "<—" u "—", BBIOMparoT myHKT MeHIo "Kene3zo obmee".

VYcraHaBIMBaOT B MPUOOP KIOBETY € (POHOBBIM PAaCTBOPOM, 3aKPBIBAIOT KPBIIIKOH, HAXKUMAIOT
kaonky "BBOJ". Ha mucnnee mosiBurcsa Haamuch "M3mepenue dona?". IloarBepxaaroT
onepanuio HaxatueM kHonku '"BBOJ/I'". Haunercs oOpaTHbIl NATHCEKYHAHBIA OTCYET
BPEMEHH, 110 OKOHYaHUH KOTOPOTro NOoABUTCS HaAnuch "doH nzmepen".

VYcTaHaBnuBalOT B MpUOOP KIOBETY C PaCTBOPOM CTaHJAPTA, 3aKPbIBAIOT KPBIIIKON, HAXKUMAIOT
kHonky "BBO/". Ha nucmiiee nosiButca Hagnuck "M3m. cranpapra?”. I[loarBepxknaroT
onepanuio HaxatueM kHonku ''BBOJ/I'". Haunercs oOpaTHbII NATHCEKYHAHBIA OTCYET
BPEMEHM, 10 OKOHYAHUH KOTOPOT0 MOSABUTCA HaANUch "CTaHaapT usmepeH".

VYcTaHaBnuBalOT B MPUOOP KIOBETY C PacTBOPOM MPOOBI, 3aKPbIBAIOT KPBIIIKON, HAXKMUMAIOT
kaonky "BBO/I". Ha nucrnnee mosiButcs Haamuch "M3mepenue mpoOwi?". IloarBepxmaroT
onepanuio HaxatueM kHonku '""BBOJ/I'". Haunercs oOpaTHbI NATHCEKYHAHBIA OTCYET
BPEMEHHU, IO OKOHYAHUHM KOTOPOTO MOSBUTCSA HAAMUCh "C=X.XXXX MI/I", TOE X.XXXX —
KOHIEHTpalus oOLIero keje3a B mpooe.

Jlnist u3MepeHus KOHIEHTpalrii MOCIEAYOUMX Ipo0 MOBTOPSIOT ONEPAIMH, ONMCaHHbIE B I1.6.

Pexum nmoakiroueHus K 11K

Ilocmpoenue epadyuposounoco epaguxa.

[Monxmrouator mpu6op k 1K mpu moMomy KOMMYHHUKAIIMOHHOTO Ka0ess.

Bxomouator mpubop, HaxkaB kHonky '""'BKJI'. Ilocne nuarHoctwkun Ha SKpaHe mpuodopa
nosisutcst Haanuch "[loakmouenue k I1.K."

3anmycKkalT TMpeABAPUTEIBHO YCTAaHOBJICHHYIO mporpamMmy "Okorect-2020" (moapobOHOE
ornucaHue paboThl C MPOrpamMMoil cMOTpuTe B (hailyie MOMOIIM, KOTOPBI MOXHO OTKPBITH,
HaxaB "[lyck" — "[Iporpammer" — "Oxotect-2020" — "Cnpaska o Okorect-2020" unu BEIOpaB
COOTBETCTBYIOIIMI MYHKT B MEHIO Nporpammsl "OkotecT-2020").

VYcranaBnuBaroT pabovyro JJIMHY BOJTHBI 525 HM.

B cronbeny "C, mr/n" tabmunsl "JlaHHble I'paayupoBKU" BHOCST 3HAYCHHUS KOHIICHTPALUH
kammOpoBouHbix pactBopoB 0,0 ("®on"); 0,5 (pactBopNel); 1,0 (pactBopNe2); 2,0
(pactBOopNe3); 3,0 (pactBopNe4); 5,0 (pacTBOpNeS).

JIy1st IPUTOTOBJICHUS TPAIYHPOBOYHBIX PAcTBOPOB B mpodupku ordupatot 0; 0,5; 1,0; 2,0; 3,0;
5,0 cm’ pabouero cranmapTHoro pactsopa Ne2, pasz0aBisioT 10 5 M JUCTUIIAPOBAHHOMN
BOZOM (MaccoBasi KOHLIEHTpauus OOIIero Jkeje3a B TIPaJyUpPOBOYHBIX  PacTBOpPax
cooTBeTcTBeHHO Oyner pasua 0; 0,5; 1,0; 2,0; 3,0; 5,0 MF/IIM3). B kaxnayro mpoOupky
n00aBIIIOT 110 5 Kareiab pacTBOpa peareHra l, mepeMemmBaioT, 100aBIsIOT CyX0i peareHra 2
U TIEPEMELINBALOT.

UYepesz 10 MuHyT HE MeHee 2 oM’ MOJIYYEHHBIX PACTBOPOB MOMEMIAIOT B (hOTOMETPUUYECKHE
KioBeThl. KIOBETBI MOCIEIOBATENBHO YCTAHABIMBAIOT B TPUOOP, 3aKPHIBAIOT KPBIIIKOW U
M3MEPSIIOT ONTUYECKYIO IUIOTHOCTh KaKJI0TO U3 PACTBOPOB.

[TonmyuyeHHBI TpagyUpOBOYHBIN TIpadUK COXPAHSIOT M HWCHOJB3YIOT JJs JaHHOro Habopa
pEeareHToB.
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IIposedenue uzmepenuii Konyenmpayui 00we2o xene3a
8 AHAIUZUPYEMBIX NPOOAX.

[Toaxmouator nmpudop k [TK mpu moMonym KoMMyHUKAIIMOHHOTO KaOes.

Bxuowator npubop, HaxaB kHomky ''BKJUI'. Ilocne numarHocTuku Ha dKpaHe mnpubopa
nogsutcs Haanuch "Ilonkmrouenue k I1.K."

3amyckaroT NpeABapUTENbHO YCTaHOBJIEGHHYIO mporpamMmy "Oxorect-2020" (moxpobHOE
omucaHue pabOThl ¢ MPOrPaMMOM CMOTpUTE B (ailyie TOMOIIH, KOTOPHIA MOYKHO OTKPBITH,
HaxaB "[lyck" — "IIporpammer" — "Okotect-2020" — "Cnpaska o Dxortect-2020" niam BeIOpaB
COOTBETCTBYIOIIMI MYHKT B MEHIO mporpaMmbl "Ikotect-2020").

YcranaBiIMBaOT pabovylo JUIMHY BOJIHBI 525 HM.

OTkpbIBatOT (haiiy ¢ JaHHBIMU TPATyHPOBOYHOTO rpaduKa.

B cronben "HaszBanume" Ttabnumpsl "JlaHHble SKcepuMeHTa" BHOCAT KOMMEHTApHUH K
M3MEpSIeMbIM ITPoOaM, HarpuMep, MECTO HIIM BpeMsi 0TOOpa TIPOOHI.

B npobupku orbuparor mo S5 CcM~ AUCTWUIMPOBAHHOM Boabl ((pOH) U PacTBOPOB
aHATM3HPYEMBIX TIP00. B kKaxkayro mpoOupky M00aBISIOT MO 5 Kameinb pacTBOpa peareHra I,
NepEeMEINBAIOT, T00aBIAIOT CyXOl peareHra 2 1 nepeMernBaoT.

Uepes 10 MUHYT He MeHee 2 CM’ MONYYEHHBIX PACTBOPOB MOMEIAIOT B (HOTOMETPHUESCKHE
KioBeThl. KIOBEThl NOCIEIOBATENBHO YCTAHABIMBAIOT B MPUOOP, 3aKPHIBAIOT KPBILIKOW U
M3MEPSIOT KOHIICHTPALWHU OOIIETO JKesle3a B aHATTM3UPYEMBIX MTPOOax.

JlaHHBIE SKCIIEPUMEHTA MPU HEOOXOJMMOCTH COXPAHSIOT.



MeTtoauka onpeaejieHus MAaCCOBOM KOHIEHTPALIUH
HMOHOB K00AaJbTAa

Hacrosimmass mertoamka mpenHa3HauyeHa JJIsl OIpPEICNICHUs] MacCOBOM KOHILIEHTPAIMH HMOHOB
KoOabTa B NMPHUPOAHBIX, CTOYHBIX M JPYTHMX BOJAaX M BOAHBIX pacTBOpax HEMOCPEICTBEHHO Ha
Mecte orOopa mpoOd wWiIM B J1a0OPATOPHBIX YCIOBUSX KOJIOPUMETPHUECKUM METOIOM C
ucrnonb3oBanueM gorokoiaopumerpa "Ikorect-2020-PC".

JluanasoH onpeaenseMex kouuentparuit Co™" ot 0,05 10 2,5 Mr/am’.

MeTtoabl oTOOpa Mpood

1. Ot60p mpod — o 'OCT P 51232-98 u I'OCT P 51593-2000.

2. O6GbeM mpoGbI BOBI [T OIpeie/IeH s HOHOB KobanbTa (IT) Tomken 65ITh He Meree 1 v,
AnnapaTypa, MaTCPHAJIDbI U PCAKTHUBLI

1. ®orokonopumertp "Ikorect-2020-PC".

2. ®OoTOMETpUYECKHE KIOBETHI C TOJIIMHOMN onTudeckoro ciaosg 10 Mm.

3. IIumeTKH MepHbICe abOpPaTOpPHBIEC TPaLyHPOBAHHBIC BMECTHMOCTBIO 10 CM® C JeICHHAMH
0,1 cM’; ITHTIETKH MepHEIE JTaGOPATOPHEIE C OJHON OTMETKOH BMECTHMOCTHIO 5 m 10 cM® mo
I'OCT 29227.

4. Kon6sr meprbie crexmsaubie mo TOCT 1770 BMecTMocTsio 100 cM.

5. IIpobupku CTEKISHHbIE C HPUTEPTHIMU MPOOKAMU MM MPOOMPKU TMOJUIIPONHICHOBBIE C
3aBMHYNBAIOIIMMHUCS KPBIIIKAMI BMECTHMOCTBIO He MeHee 20 cM.

6. CranmapTHblii  oOpasenr  cocTaBa  BOJHOIO  pacTBopa  MOHOB  kobambTa (II) ¢
KOHIIEHTpaImen 1 Mr/cn’.,

7. Habop peaktuBoB "MOT — Co* —PC".

8. Boga nuctunnuposannas no 'OCT 6709.

IHoaroroska K aHaJIu3y

Ilpuecomosnenue 0CHOBHO20 CMAHOAPMHOCO PACMBOPA UOHO8 Kobaibma ¢ KOHYyeHmpayueu
50 m2/ om’.

5cem’ CTaHJIaPTHOTO 00pasila cocTaBa BOJHOTO PAcTBOpa HMOHOB KoOajabTa C KOHICHTpaIuei
1 mr/em’ MOMENIAIOT B MEpPHYI Koja0y BMmecTUMOCThio 100 oM H NOBOIIT N0 METKU
JUCTUIJIMPOBAHHOW BOJIOM.

Ilpucomosnenue paboueco CcmanOapmMHO20 pAacmeopa UOHO8 KOOAlIbmMAa ¢ KOHYeHmpayuer
2,5 me/ o,

5¢M°  OCHOBHOTO CTaHIAPTHOTO pacTBOpa HOHOB KoOajgbTa ¢ KOHIEHTpamuer 50 Mr/z[M3
MOMEIIAI0T B MEPHYIO KOOy BMecTUMOCThIO 100 CM® U JOBOIST 1O METKH JUACTUIUTAPOBAHHOMN
BOJIOM.

IIpoBeneHue anaausa

PexuMm KoHIIEHTpaTOMEDA

1. B npoGupkn ot6éupaior mo 10 cM® IUCTHITMPOBAHHON BOABI ((OH), pabouero CTaHIapTHOTO
pacTBopa (CTaHIapT) M aHATU3UPYEMBIX TIPo0 (Tpobda). B xaxayro mpoOupKy 100aBIAIOT CyX0i
peareHT 1, mepemMemuBalOT, uyepe3 5 MUHYT J00aBIAIOT 25 Kameidb pacTBOpa peareHra 2 u
nepemermBaioT. depes 5 MHHYT He MeHee 2 CM® IIOJYYCHHBIX PACTBOPOB MOMEIIAIOT B
(doToMeTpUUYECKUE KIOBETHI.

2. Bxuouatot npubop, HaxkaB kHonky ""BKJI".

3. Hcnonb3ys kHomkH "<«" u "—", BBIOUpaT myHKT MeHIo "Kobanbt".
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YcTraHaBIMBaOT B MPUOOP KIOBETY € (POHOBBIM PACTBOPOM, 3aKPBIBAIOT KPBIIIKOH, HAKUMAIOT
kaonky "BBOJ". Ha mucnnee mosiBurcs Haamuch "M3mepenue dona?". IloarBepxaaroT
onepanuio HaxatueM kHonku '"'BBOJ/I'". Haunercs oOpaTHbII NATHCEKYHAHBIA OTCYET
BPEMEHH, 110 OKOHYaHUH KOTOPOTo NOABUTCS HaAnuch "doH nzmepen".

VYcTaHaBnuBaOT B MpUOOP KIOBETY C PaCTBOPOM CTaHJAPTa, 3aKPBIBAIOT KPBIIIKON, HAXKUMAIOT
kHonky "BBO/". Ha nucmiiee nosiButca Hagnuck "M3m. cranpapra?”. I[loarBepknaroT
onepanuio HaxatueM kHonku '"'BBOJ/I'". Haunercs oOpaTHbIl NATHCEKYHAHBIA OTCYET
BPEMEHM, 10 OKOHYAHUH KOTOPOT0 MOSABUTCA HaANUCh "CTaHaapT usmepeH".

VYcTaHaBnuBalOT B MPUOOP KIOBETY C PacTBOPOM MPOOBI, 3aKPbIBAIOT KPBIIIKON, HAXKUMAIOT
kaonky "BBO/I". Ha nucrnnee mosiButcs Haamuch "M3mepenue mpoOwi?". IloarBepxmaroT
onepanuio HaxatueM kHonku '"BBOJ/I'". Haunercs oOpaTHbII NATHCEKYHAHBIA OTCYET
BPEMEHHU, IO OKOHYAHUHM KOTOPOTO MOSBHUTCSA HAAMUCh "C=X.XXXX MI/I", TOE X.XXXX —
KOHIIEHTpalUsi HOHOB K0OajbTa B pooe.

Jlnist u3MepeHus KOHIEHTpalrii MOCIEAYOUMX Ipo0 MOBTOPSIOT ONEpPaIiH, ONMCaHHbIE B I1.6.

Pexum moaknrouyeHns k 11K

Ilocmpoenue epadyuposounoco epaguxa.
[Monxmrouator mpu6op k 1K mpu moMomy KOMMYHHKAIIMOHHOTO KaOess.
Bxoouator mpubop, HaxkaB kHonky '""'BKJI'. Ilocne nuarHoctwkyn Ha SKpaHe mpuodopa
nosisutcst Haanuch "[loakmouenue k IL.K."
3anmycKkalT MpeABAPUTEIIPHO YCTAaHOBJICHHYIO mporpamMmy "Okorect-2020" (moapobOHOE
ornucaHue paboThl ¢ MPOrpamMMoil cMOTpuTe B (hailie MOMOIIM, KOTOPBI MOXHO OTKPBITH,
HaxaB "[lyck" — "[Iporpammer" — "Oxotect-2020" — "Cnpaska nmo Dkorect-2020" nnu BeIOpaB
COOTBETCTBYIOIIMI IYHKT B MEHIO Nporpammsl "OkotecT-2020").
VYcranaBnuBaroT pabovyro JJIMHY BOJTHBI 525 HM.
B cronbeny "C, mr/n" tabmunsl "JlaHHble I'paayupoBKU" BHOCST 3HAYCHHUS KOHIICHTPALUH
kammOpoBouHbix pactBopoB 0,0 ("®don"); 0,5 (pactBopNel); 1,0 (pactBopNe2); 1,5
(pactBOpNe3); 2,0 (pactBOpNe4); 2,5 (pacTBOpNeS).
JIJ1st IpUTOTOBJICHUS TPALYHUPOBOYHBIX PACTBOPOB B Ipodupku otdupatot 0; 2,0; 4,0; 6,0; 8,0;
10,0 e’ paboyero CTaHIAPTHOTO pacTBopa, pazbdaistoT 10 10 oM’ JUCTUJUIMPOBAHHOM BOJIOM
(MaccoBasi KOHIIEHTpAIUsl MOHOB KOOalbTa B T'PaIyHPOBOUYHBIX PACTBOPAX COOTBETCTBEHHO
oyner pasua 0; 0,5; 1,0; 1,5; 2,0; 2,5 MF/,I[M3). B kaxnyro mpoOupky H00aBISIOT CyXoOit
peareHT 1, mepeMemunBaT, 4Yepe3 S MHUHYT J00aBISAIOT 25 Kamenb pacTBopa peareHTa 2 u
MePEeMEITUBAIOT.
Uepes 5 MHHYT He MEHee 2 CM® TOJYYEHHBIX PACTBOPOB MOMEMIAIOT B (DOTOMETPHUECKHE
KioBeThl. KIOBETHI MOCIENOBATENbHO YCTAHABIMBAIOT B NPUOOp, 3aKPBIBAIOT KPBIIMIKOW U
U3MEPSIOT ONTUYECKYIO INIOTHOCTh KaXA0TI0 U3 PaCTBOPOB.
[Tomy4eHHbI TpagyHpOBOYHBIH TpadUK COXPAHSIIOT U HUCHOJB3YIOT IS JaHHOrO Habopa
pEeareHToB.

IIpogedenue uzmepenutl Konyenmpayuil UOHO08 KOOaIbmMa

8 AHaU3UPYeMbLX NPOOAXx.
[Monxmrouator mpu6op k 1K mpu moMomy KOMMYHHUKAIIMOHHOTO KaOess.
Bxomouator mpubop, HaxkaB kHonky '""'BKJI'. Ilocne nuarHoctwkun Ha SKpaHe mpuodopa
nosisutcst Haanuch "[loakmouenue k I1.K."
3anycKkalT MpeABAPUTEIBHO YCTAaHOBJICHHYIO mporpammy "Okorect-2020" (moapobOHOe
ornucaHue paboThl C MPOrpamMMoil cMOTpuTe B (hailie MOMOIIM, KOTOPBI MOXHO OTKPBITH,
HaxaB "[lyck" — "[Iporpammer" — "Oxotect-2020" — "Cnpaska o Dkorect-2020" unu BEIOpaB
COOTBETCTBYIOIIMI YHKT B MEHIO Nporpammsl "OkotecT-2020").
VYcranaBnuBaroT pabovyro JJIMHY BOJTHBI 525 HM.
OTKpbIBatOT (hailsl ¢ JaHHBIMU IPATyUPOBOYHOTO rpaduka.



B cromben "Haspanme" tabmuipl "JlaHHBIE SKcriepuMeHTa" BHOCAT KOMMEHTApHH K
U3MepsieMbIM ITpoOaM, HapUMep, MECTO MIIM BpeMsi 0TOOpa MPOOBI.

B npoGupku otbmparor 1o 10 cM® IMCTHIIMPOBAHHOH BOABI ((DOH) M PACTBOPOB
aHaM3UpyeMbIX Mpol. B kaxayro mpoOupky 100aBisIOT CyXoi peareHT 1, mepeMelnBalor,
gyepe3 5 MUHYT J00aBIISIOT 25 Karenb pacTBOpa pearcHra 2 1 NepeMeIInBaoT.

Uepes 5 MHHYT He MeHee 2 CM® MOJIYdYEHHBIX PACTBOPOB IMOMEIIAIOT B (hOTOMETPUUECKHE
KIOBeThl. KIOBETHI TOCIEIOBATENBHO YCTAHABIMBAIOT B TPUOOP, 3aKPHIBAIOT KPBIIIKOW U
U3MEPSIOT KOHIIEHTPAaLMU HOHOB KOOaIbTa B aHAIM3UPYEMbIX IpoOax.

JlaHHBIE YKCTIEPUMEHTA TIPU HEOOXOMMOCTH COXPAHSIOT.



MeToauka onpeaeJeHuss MacCOBOM KOHIEHTPALIUHU
uoHoB mapranua (II)

Hacrosimmass mertoamka mpenHa3HauyeHa JJIsl OIpPEICNICHUs] MacCOBOM KOHILIEHTPAIMH HMOHOB
maprasua (II) B mpupogHbIX, CTOUHBIX U APYTUX BOJAX U BOAHBIX PACTBOPAX HEMOCPEACTBEHHO Ha
Mecte oTOopa mpod wWiIM B J1a0OPATOPHBIX YCIOBUSX KOJOPUMETPHUECKUM METOIOM C
ucrnonb3oBanueM gorokoiaopumerpa "Dkorect-2020-PC".

JlnanasoH onpenensieMbIX KOHLCHTPALMM Mn”" ot 0,1 10 2,5 Mr/mm’.

Memoowvt ombopa npoo

OT160p pob — mo I'OCT P 51232-98 u I'OCT P 51593-2000.

OG6beM mpo6bI BOIBI VIS ONpeIeseHus HoHoB Maprauua (I1) ToimKeH 6bITh He MeHee 1 v,

3. B Tex ciyuasx, Koria MapraHel] He MOKET OBITh ONPEICIICH cpa3y K€ Mocyie 0TOopa MpoOkI,
MOCIIEHSST KOHCEPBUPYETCs JOOABICHUEM 5 oM’ KOHIICHTPUPOBAHHOM a30THOM KUCIIOTHI Ha | .

N —

Anmaparypa, MaTepHaJibl U PEaKTHUBbI

dorokonopumerp "IOxorect-2020-PC".

DoTOMETPUUECKHE KIOBETHI C TOJIIMHON ONTHYECKOTro caos 10 MM.

3. IIumeTKH MepHbIe JTabOpPaTOpPHBIEC TPaLyHPOBAHHBIC BMECTHMOCTBIO 10 CM® C JeICHHAMH
0,1 cM’; ITHTIETKH MepHEIE JTaGOPATOPHEIE C OJHON OTMETKOH BMECTHMOCTHIO 5 m 10 cM® mo
I'OCT 29227.

4. Kon6sr mepabie crexmsaubie mo TOCT 1770 BMecTMocTsio 100 cM.

5. IIpoOupku CTEKISHHbIE C HPUTEPTHIMU NPOOKAMU MM MPOOMPKU TMOJUIIPONHIECHOBBIE C
3aBMHYNBAIOIIMMHUCS KPBIIIKAME BMECTHMOCTBIO He MeHee 20 cM.

6. CranmapTHbli  oOpasery cocraBa BOJHOrO  pacTBopa  HMoHOB  Mapranma (II) ¢
KOHIIEHTpaImen 1 Mr/cm’.,

7. Habop peaktuBoB "MOT — Mn*" - PC".

8. Boga nuctunnuposannas no 'OCT 6709.

N —

IHoaroroBka K aHaJIU3y

Ilpucomosnenue ocHoeHo2o0 cmaHoapmuo2o pacmeopa uoros mapzauya (Il) ¢ xonyenmpayueti
50 m2/ onr’.

5 M’ CTaHZAapTHOrO 06pasIia cocTaBa BOXHOTO pacTBOpa HOHOB Maprauua (I) ¢ KOHIEHTparmeii
1 mr/em’ MOMENIAIOT B MEpPHYI Koja0y BMmecTUMOCThio 100 oM H NOBOIIT O METKU
JUCTUWIIIMPOBAHHOW BOJIOM.

IIpucomosnenue paboueco cmanoapmuozo pacmeopa uoros mapeauya (Il) ¢ xonyenmpayueti
2,5 me/ on’.

5CM’ OCHOBHOTO CTAaHJAapPTHOrO pacrBopa HoHOB Maprasma (II) ¢ koHueHTpaumeil 50 mr/mM’
MOMEIIAI0T B MEPHYIO KOOy BMecTUMOCThIO 100 CM® U JOBOIST 1O METKH JUACTUIUTAPOBAHHOMN
BOJIOH.

IIpoBeaeHue anajau3a

PexuMm KoHITEHTpaTOMEDA

1. B npoGupkn ot6éupaior mo 10 cM® IUCTHITMPOBAHHON BOABI ((OH), pabouero CTaHIapTHOTO
pacTBopa (CTaHIapT) U aHATM3UPYEMBIX Mpoo (rmpobda). B kaxkayro nmpoOupKy 100aBisSIOT 1O S
KareJib pacTBOpa pearcHra 1, mepeMenmBaroT, Jo0aBJISIOT 5 Kamelb pacTBOpa peareHTa 2 u
nepemermBaioT. Yepes 10 MUHYT He MeHee 2 CM® MOIyYEHHBIX PACTBOPOB TOMEIIAIOT B
(hOTOMETPHUYECKUE KIOBETHI.
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Bxumouarot mpubop, Haxxas kHonky ""BKJI".

Hcnone3ys kHonku "<—" u "—", BBIOMpAIOT MyHKT MeHI0 "Mapranerr".

YcTaHaBIUBaOT B MPUOOP KIOBETY ¢ (POHOBHIM PACTBOPOM, 3aKPBIBAIOT KPBIIIKOW, HAXKHUMAIOT

kHonky "BBOJ'". Ha nucnnee mosButcs Haamuchk "M3mepenue dona?". [loarBepkmaroT

ormepauuio HaxarueM kHonku '"BBO/[". Haunercs oOpaTHBI NSATHCEKYHIHBIH OTCUET

BPEMEHHU, 110 OKOHYAHUH KOTOPOTo MOSIBUTCS Haanuch "doH namepen".

YcTaHaBIMBAIOT B MPUOOP KIOBETY C PACTBOPOM CTAHIIAPTA, 3aKPBIBAIOT KPBIIIKON, HAKHUMAIOT
y > )

kHonky "BBO/". Ha nucnnee mnosButca Haanuck "W3m. crangapta?”. IloarBepxkmaror

ormepauuio HaxarueM kHonku '"BBO/[". Haunercs oOpaTHBI NSATHCEKYHIHBIA OTCUET

BPEMEHH, 110 OKOHYAHUH KOTOPOTO MOSIBUTCS HaANUCh "CTaHaapT u3MepeH".

YcTaHaBIMBaOT B MPUOOP KIOBETY C PACTBOPOM MPOOBI, 3aKPHIBAIOT KPBIMIKOW, HAKHUMAIOT

kHonky "BBOJ/". Ha mucruiee mosiButcs Haanuch "M3mepenue mpoOwr?". IloarBepkmaroT

ormepauuio HaxaruemM kHonku '"BBO/[". Haunercs oOpaTHBI NSATHCEKYHIHBIH OTCUET

BPEMEHH, 10 OKOHYAaHWH KOTOPOTO TOSIBUTCSA HAAMUCh "C=X.XXXX MI/I", TAe X.XXXX —

KOHIIEHTpAIMsl HOHOB MapraHiia B mpooe.

Jliis u3MepeHus: KOHIIEHTPAIMH MOCIeyI0IUX Mpo0 MOBTOPSIOT ONEpaliu, OMHCAHHbIE B I1.6.

Pexnm monknrouyeHnd k 11K

Ilocmpoenue epadyuposounoeo epaguxa.

[Moaxmouatot mpudop k [1K mpu momomnn KOMMYHHUKAITHOHHOTO KaOes.

Bxmouator npubop, HaxaB kHonky ''BKJI'. Ilocne nuarHocTMku Ha 3KpaHe mnpubdopa
nogsutcs Haamnuch "[loakmrouenue x [1.K."

3anmycKkaloT TMpeABAPUTENIBHO YCTAaHOBJICHHYIO mporpammy "Okorect-2020" (moapolOHoe
omucaHue paboOThl ¢ MpOrpaMMoil cMOTpHuTe B (haiije MOMOIIM, KOTOPHI MOKHO OTKPHITH,
HaxaB "[lyck" — "IIporpammsr" — "Oxorect-2020" — "Cropaska nmo Jkorect-2020" nnmn BeIOpaB
COOTBETCTBYIOLIHUH MyHKT B MEHIO nporpaMmsl "DkotecT-2020").

VYcranaBnuBaroT pabodyro JMHY BOTHBI 470 HM.

B cronberny "C, mr/n" tabmuubl "JlaHHBIE TpagyupoBKU" BHOCAT 3HAYEHUS KOHIICHTpAIUi
kamuOpoBouHbix pactBopoB 0,0 ("®on"); 0,5 (pactBopNel); 1,0 (pactBopNe2); 1,5
(pactBOpNe3); 2,0 (pactBOopNe4); 2,5 (pacTBOpNeS).

JJis1 IpUTOTOBJICHUS TPAAYHPOBOYHBIX PAcTBOPOB B mpobupku otoupatot 0; 2,0; 4,0; 6,0; 8,0;
10,0 cM® pabouero CTaHAapTHOTO pacTBopa, pa3dasistor 10 10 cM’ JUCTUJUTUPOBAHHOMN BOJION
(mMaccoBass  koHUeHTpauusi HoHOB MapraHua (II) B rpagynpoBOuHBIX  pacTBopax
cooTBeTcTBeHHO Oyzaer paena 0; 0,5; 1,0; 1,5; 2,0; 2,5 MF/ILM3). B kaxayro mnpoOupky
NO0aBJISIOT TIO 5 Kamesb pacTBOpa peareHra 1, mepeMenmBaroT, 100aBIsSIOT 5 Kanellb pacTBopa
peareHTta 2 U nepeMenInBaroT.

Yepez 10 muHyT HE MeHee 2 M’ NOJYYCHHBIX PAaCTBOPOB MOMEUIAIOT B (hOTOMETpUUECKHE
KioBeThl. KIOBETHI MOCJEeN0BAaTENIbHO YCTAHABIMBAIOT B NPUOOp, 3aKPBIBAIOT KPBIIMIKOW U
MU3MEPSIIOT ONTHYECKYIO TIIOTHOCTh KaXKJI0TO U3 PACTBOPOB.

[Tomy4eHHbI TpaayHpOBOYHBIH TpadUK COXPAHSIIOT U HUCHOJB3YIOT Il JaHHOro Habopa
peareHToB.

IIposeoenue usmepenuti Konyenmpayui uoHos mapanya (I1)
8 aHaIU3UpPyembix npooax.

[Toaxmouatot mpudop k [1K mpu momomnn KOMMYHHUKAIITHOHHOTO KaOes.

Bxmouator npubop, HaxaB kHonky '"BKJI'. Ilocne nuarHocTMku Ha 3KpaHe mpubdopa
nogsutcs Haamnuch "Iloakmrouenue x [1.K."

3anmycKkalT TMpeABAPUTENIBHO YCTAaHOBJICHHYIO mporpammy "Okorect-2020" (moapoOHoe
omucaHue paboOThl ¢ MpOrpaMMoil cMOTpuTe B (haiije MOMOIIM, KOTOPHI MOKHO OTKPHITh,
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HaxaB "[lyck" — "[Iporpammsr" — "Oxorect-2020" — "Cropaska nmo JkorecT-2020" nnu BeIOpaB
COOTBETCTBYIOLIUH MyHKT B MEHIO MporpaMmsl "OkotecT-2020").

VYcranaBnuBaroT pabouyro JMHY BOTHBI 470 HM.

OTKpbIBatOT (hailsl ¢ JaHHBIMU I'PATyMPOBOYHOTrO rpaduka.

B cromben "HasBanme" tabmuipl "JlaHHBIE SKcnepuMeHTa" BHOCAT KOMMEHTApHH K
U3MepseMbIM ITpoOaM, HapUMep, MECTO MIIM BpeMsi 0TOOpa MPOOBI.

B mpoGupku otbmpator 1o 10 cM® IMCTHIIMPOBAHHOH BOABI ((POH) H PACTBOPOB
aHATM3UpPYyeMbIX Mpo0. B kaxayro mpoOupky 100aBisIOT MO 5 Kameiab pacTBopa peareHTa 1,
MEepPEMEILNBAIOT, JO0ABIISIOT 5 Kalelb pacTBOpa peareHTa 2 1 epeMeIlnBaoT.

Uepes 10 MHHYT He MeHee 2 CM’ MONYYEHHBIX PACTBOPOB TOMEIIAIOT B (POTOMETPUUECKHE
KioBeThl. KIOBETHI MOCJIEI0BAaTENIbHO YCTAHABIMBAIOT B NPUOOp, 3aKPBIBAIOT KPBIMLIKOW U
U3MEPSIOT KOHIIEHTPALMU HOHOB MapraHiia B aHaIM3UPYyeMbIX Mpolax.

JlaHHBIE YKCTIEPUMEHTA TIPU HEOOXOMMOCTH COXPAHSIOT.



MeToauka onpe/iejieHus MACCOBOM KOHIEHTPAITUN
MOHOB M€

Hacrosmas meToauka mpeiHa3HaueHa s ONpEAEIeHUs] MacCOBOM KOHIIEHTpAllMM MOHOB MEIU B
IPUPOIHBIX, CTOYHBIX U APYTUX BOAAX M BOJHBIX PacTBOpax HEMOCPEICTBEHHO Ha MECTe 0TOOpa
npod wiM B J1a0OPATOPHBIX YCIOBHSX KOJOPUMETPHUYECKUM METOJOM C HCIIOJIb30BaHHEM
dhoTtokxonopumetpa "Ixotect-2020-PC".

JlnanasoH onpenenseMbix kouuentpamuii Cu>” ot 0,1 10 2,5 Mr/am’.

MeTtoabl oTOOpa Mpood

Ot160p npo6 — 1o 'OCT P 51232-98 u 'OCT P 51593-2000.

OG6BeM PGB BOIBI IS OIIPEICICHHs HOHOB MEIH T0IDKEH ObITh He MeHee 250 e,

3. IIpoGbl BOABI, €cIM OHM HE MOTYT OBbIThb IPOAHAIU3UPOBAHBI Cpa3zy, KOHCEPBUPYIOT
0GABICHHEM 3 CM’ KOHLIEHTPUPOBAHHOMN COJIIHOM KuCOTHl Ha 1 n1M” Boawl. Ompenenenue
IIPOBOJAT HE MO3/IHEE YeM yepe3 3 CYTOK.

N —

Anmnaparypa, MaTepUaJibl U PEaKTUBBI

®dorokonopumerp "Ikorect-2020-PC".

doToMeTpuUeCKHEe KIOBETHI C TONLIMHON onTHyeckoro ciost 10 mm.

TIMMeTKH MepHBIe TabopaTopHbIe TPagyHpOBAHHBIE BMECTUMOCTBIO 10 cM® ¢ menenmsvu 0,1

CM’; THIETKH MepHbIE 1abOPATOPHBIC C OJHOIM OTMETKOM BMECTHMOCTBIO 2, 5 m 10 cM’ 1o

I'OCT 29227.

4. KonOsr mepubie crexnsgauble o 'OCT 1770 BmectumocTsio 100 oM,

5. TlpoOupku CTEKISHHBIE C TPUTEPTHIMH TPOOKAMHU WM MPOOMPKH TOJHUIIPONIICHOBBIE C
3aBMHYMBAIONIMMHUCS KPBIIIKAMH BMECTUMOCTEIO He MeHee 20 cu’.

6. CranpmaptHbli  oOpaszenr  cocrtaBa  BogHoro  pactBopa  moHoB  memu (II) ¢
KOHIeHTparmei 1 mr/cm’.

7. Habop peakrusos "MIT — Cu>" — PC".

8. Bopa nuctunnupoannas no 'OCT 6709.

—

bl

IToaroroBka K aHAJIU3Yy

IIpucomosnenue 0CHOBHO20 CMAHOAPMHO20 PACMBOPA UOHO8 Medu ¢ KoHyeHmpayuet 50 me/ on’.
5cem’ CTaHJIapTHOTO O00pa3Iiia coCTaBa BOJHOTO PACTBOpPA MOHOB MEAH C KOHIICHTpamuei | mr/em’
MMOMENIAloT B MEpPHYI0 K00y BMecTUMOcThiO 100 oM U JIOBOJSAT O METKH TUCTHILUIUPOBAHHOMN
BOJOI.

Ilpucomosnenue paboueco cmanoapmuo2o pacmeopa uonos meou Nel c¢ konyenmpayueti
1 me/ o,

2 ¢cM® OCHOBHOTO CTaHJIapTHOI'O0 PAacTBOpPa MOHOB MENIH C KOHIEHTpanuen 50 Mr/z[M3 IOMENIAIOT B
MepHYI0 K00y BMecTuMocThio 100 CM® ¥ JIOBOJIAT 10 METKH JUCTUIUIMPOBAHHOMN BOJOM.
Ilpucomosnenue paboueco cmanoapmHo2o pacmeopa uonos meou Ne2 ¢ konyenmpayueti
5 me/ on’.

10 cM® ocHOBHOTO CTaHJIapTHOI'O pacTBOpa MOHOB MeAM ¢ KOHIEeHTpauueit S0 Mr/z[M3 IIOMENIAIOT B
MepHYI0 KoJ0y BMecTuMocThio 100 CM® ¥ JIOBOJIAT 110 METKH JUCTUIUIMPOBAHHOMN BOJOM.

IIpoBenenue ananusa

PexxyuM KOHIIEHTpATOMEDA

1. B npobGupku orémparot mo 10 cM’ mucTHIIMpoBaHHOM Bogbl ((OH), paboUero CTaHIapTHOTO
pactBopa Nel (ctanmapT) um aHamM3uUpyeMmbIX Mpobd (mpobda). B kaxayro mpoOupKy A00aBIsSIOT
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N —

N —

CyXOH peareHrt 1, mepemMenmBaroT 10 MOJHOTO pacTBOpeHHs, H00aBisitoT 10 kamenb pacTBopa
pearenta 2 u mepememmuBaioT. Yepes 20 MuHYyT He MeHee 2 oM’ MOJyYEHHBIX PAaCTBOPOB
MOMEIIAIOT B (POTOMETPHUECKUEC KIOBETHI.

Bxumrouarot mpubop, Haxkas kHomnky ""BKJI".

Hcnonp3ys kHonkH "<—" 1 "—", BRIOMpArOT MyHKT MeHI0 "Menp".

YcTanaBnuBaoT B MpUOOpP KIOBETY ¢ (POHOBBIM PAaCTBOPOM, 3aKPBIBAIOT KPBIIIKOM, HAXKUMAIOT
kaonky "BBOJ". Ha mucmnnee mosiBurcs Haamuch "M3mepenue dona?". IloarBepkmaroT
onepanuio Haxaruem kHonku ''BBOJ". Haunercs oOpaTHBIM MSITUCEKYHIHBIM OTCYET
BpPEMEHM, 110 OKOHYAaHUH KOTOPOTO MOSBUTCS HaANKCH "DOH n3MepeH".

YcTaHaBnuBaOT B MPUOOP KIOBETY C PACTBOPOM CTaHIAPTA, 3aKPBIBAIOT KPBIIIKON, HAXKUMAIOT
kHonky "BBOJA". Ha nucmiiee nosiButcsa Haanuck "M3m. cranpapra?”. I[loarBepiknaroT
onepamnio Haxaruem kHonku ''BBOJ". Haunercs oOpaTHBIM MSITUCEKYHIHBIM OTCYET
BpPEMEHM, 110 OKOHYAHUH KOTOPOTro MOsABUTCA Haanuch "CTaHaapT usmepeH".

YcTanaBnuBaiOT B MPUOOP KIOBETY C PacTBOPOM MPOOBI, 3aKPHIBAIOT KPBIIIKON, HAXKUMAIOT
kaonky "BBO/I". Ha nucnnee mosiButcs Haamuch "M3mepenue mpoOwi?". IloarBepkmaroT
onepamuio Haxarrnem kHonku ''BBOJ". Haunercs oOpaTHBIM MSITUCEKYHIHBIM OTCYET
BPEMEHH, MO OKOHYAHUU KOTOPOTO TMOSBUTCSA HAMMUCh "C=X.XXXX MI/A", TIAe X.XXXX —
KOHIEHTpALUsi HOHOB MU B Ipooe.

Jis u3MepeHus: KOHIIEHTPAIUH MOCIEYOIIHUX MPo0 MOBTOPSIOT ONEpaIliy, ONMHCAHHEIC B I1.6.

Pexxum nmonkimrouerns K 11K

Ilocmpoenue epadyuposounoco epaguxa.

[Monxmrouator mpu6op k [1K mpu moMomny KOMMYHHKAIIMOHHOTO Ka0Oes.

Bxmrouator mpubop, HaxaB kHonky '"BKJI'. Ilocne nuarHocTHKM Ha 3KpaHe mpudopa
nosiButcst Haanuch "lloakmouenue k I1.K."

3amyckaroT NpeABapUTEIbHO YCTaHOBJIEHHYIO mporpamMmy "Oxorect-2020" (moxpobHOe
onucaHue paboOThl C MpOrpaMMoil cMoOTpuTe B (haiije MOMOIIM, KOTOPbII MOKHO OTKPBITb,
HaxaB "[lyck" — "IIporpammer" — "Okotect-2020" — "Cnpaska o Dxortect-2020" niam BeIOpaB
COOTBETCTBYIOIMI MYHKT B MEHIO Nporpammsl "OkoTect-2020").

VYcranaBnuBaroT pabovyro JJIMHY BOJTHBI 595 HM.

B cronbeny "C, mr/n" tabmunsl "JlaHHble I'paayupoBKU" BHOCST 3HAYCHHS KOHIICHTPALUH
kammOpoBouHbix pactBopoB 0,0 ("®on"); 0,5 (pactBopNel); 1,0 (pactBopNe2); 2,0
(pactBOopNe3); 3,0 (pactBopNe4); 5,0 (pacTBOpNeS).

JIy1st IPUTOTOBJICHUS TPAIYHPOBOYHBIX pAcTBOPOB B mpodupku ordupatot 0; 1,0; 2,0; 4,0; 6,0;
10,0 e’ paGouero crammapTHOro pacTBopa Ne2, pasGapisior 10 10 cM® AUCTHITHPOBAHHOM
BOJIOM (MaccoBasi KOHIIEHTpALlUsl HOHOB MEJN B IPaJyHPOBOYHBIX PACTBOPAX COOTBETCTBEHHO
oynet pasHa 0; 0,5; 1,0; 2,0; 3,0; 5,0 MF/,Z[M3). B kaxayro mpoObupky H00aBISIOT CyXOi peareHT
1, mepeMemmBaloT J0 TOJHOTO pacTBOpeHHs, M00aBisitoT 10 Kamenb pacTBOpa peareHTa 2 H
[IEPEMEILUBALOT.

Uepes 20 MUHYT HE MeHee 2 oM’ MOJIYYEHHBIX PACTBOPOB MOMEMIAIOT B (hOTOMETPUUYECKHE
KioBeThl. KIOBEThI MOCJIEIOBATENBHO YCTAHABIMBAIOT B TPUOOP, 3aKPHIBAIOT KPBIIIKOW U
U3MEPSIOT ONTHYECKYIO INIOTHOCTD KaXA0I0 U3 PACTBOPOB.

[TonmyuyeHHBI TpagyUpOBOYHBIN TIpadUK COXPAHSIOT M HWCHOJB3YIOT JJs JaHHOro Habopa
pEareHToB.

Ilposeoenue usmepenuii KOHyeHMpayul UOHO8 Meou
8 AHAU3UPYeMbLX NPOOAXx.
[Monxmrouator mpu6op k 1K mpu moMomy KOMMYHHKAIIMOHHOTO Ka0es.

Bxumrouator mpubop, HaxaB kHonky '"BKJI'. Ilocne nuarHocTHKM Ha SKpaHe mpudbopa
nosiButcs Haanuch "loakmouenue k I1.K."
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3anmycKkalT TpeABAPUTENIBHO YCTAaHOBJICHHYIO mporpammy "Okorect-2020" (moapoOHoe
onucaHue paboThl ¢ IMporpamMMoil cMoTpuTe B (ailyie MOMOIIM, KOTOPbI MOXHO OTKPBITH,
HaxaB "[lyck" — "[Iporpammsr" — "Oxorect-2020" — "Cropaska nmo Jkorect-2020" nnu BeIOpaB
COOTBETCTBYIOLIHUH MyHKT B MEHIO MporpaMmsl "DkotecT-2020").

VYcranaBnuBaroT pabovyro JJIMHY BOJTHBI 595 HM.

OTKpbIBaOT (hailsl ¢ JaHHBIMU IPATyUPOBOYHOTrO rpaduka.

B cromben "Haspanme" tabmuipl "JlaHHBIE SKcrepuMeHTa" BHOCAT KOMMEHTApHH K
U3MepsieMbIM ITpoOaM, HapUMep, MECTO MIIM BpeMsi 0TOOpa MPOOBI.

B mpoGupku otomparor mo 10 oM’ IMCTHIIMPOBAHHOH BOABI ((DOH) H PACTBOPOB
aHATM3UPYEeMbIX NPpo0. B kaxyro npoOupky 100aBisAIOT CyXO0il peareHT 1, nepeMemuBaioT 10
MIOJIHOTO pacTBOpEeHUs, 100aBisA0T 10 Kanens pacTBOpa peareHTa 2 U MepeMeIInBaoT.

Uepes 20 MHHYT He MeHee 2 CM® MONYYEHHBIX PACTBOPOB TOMEMIAIOT B (POTOMETPUUECKHE
KioBeThl. KIOBETHI MOCJIEN0BAaTEIbHO YCTAHABIMBAIOT B NPUOOp, 3aKPBIBAIOT KPBILIKOW U
U3MEPSIOT KOHIIEHTPALMU HOHOB ME/IU B aHAJIM3UPYEMbIX IPOOax.

JlaHHBIE YKCTIEPUMEHTA TIPH HEOOXOMMOCTH COXPAHSIOT.



MeToauka onpe/iejieHus MACCOBOM KOHIEHTPAITUN
MOHOB HUKEJISA

Hacrosmas metoauka npeaHazHaueHa Juist OnpeaeeHus MaCCOBOM KOHIICHTPALMU HOHOB HUKEIIS B
NPUPOIHBIX, CTOUYHBIX U APYTHX BOAAX M BOJHBIX PACTBOPAX HEMOCPEACTBEHHO HA MECTE OTOOpA
npod wiM B J1a0OPATOPHBIX YCIOBHSX KOJOPUMETPHUECKUM METOJOM C HCIIOJIb30BaHHEM
dhotokonopumetpa "Ixotect-2020-PC".

JluamnasoH onpenenseMpix KouuenTparnuii Ni>™ ot 0,05 10 5 Mr/am.

MeTtoabl oTOOpa Mpood
Ot60p 1po6 — 1o TOCT P 51232-98 1 TOCT P 51593-2000.

Anmnaparypa, MaTepUaJibl U PEaKTUBBI

®dorokonopumetp "Ikorect-2020-PC".

doToMeTpuYECKHEe KIOBETHI C TONIMHON onTHyeckoro ciost 10 mm.

3. TlumeTkM MepHbIC TaO0OpATOPHEIE TPajyHpOBAHHBIC BMECTHMOCTBIO | CM’ C JICTCHHSAMH
0,01 cM® 1 BMectMocTbIO 10 cM® ¢ menennsmu 0,1 cM’; MUMETKH MepHbIE J1abopaTOpHBIE C
OJTHOM OTMETKOH BMecTHMOCTBIO 5 1 10 cM® mo TOCT 29227.

4. KonOsr Mepubie crexnsgauble o 'OCT 1770 BmectumocTsio 100 oM.

[TpoOupKu CTEKISHHBIE C TPUTEPTHIMH TMPOOKAMHU WM MPOOMPKH TIONUIIPONIICHOBEIE C

3aBMHYMBAIONIMMHUCS KPBIIIKAMH BMECTUMOCTEIO He MeHee 20 cu’.

6. CraHzapTHBI 06pa3ell COCTaBa BOIHOTO PACTBOPA HUKES C KOHIIGHTparmei 1 Mr/cm.

HaGop peaktusos "MIT — Ni*" — PC".

8. Bopa nuctunnuposannas no 'OCT 6709.

N —
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IHoaroroska K aHaJIu3y

Ilpucomosnenue 0CHOBHO20 CMAHOAPMHO20 PACMBOPA UOHO8 HUKes ¢ KoHyenmpayuet 50 me/ on’.
5cem’ CTaHJApTHOTO oO0pa3lia CcocTaBa BOJHOTO pAacTBOpPa HMOHOB HHUKENS C KOHIICHTpAIUEH
1 mr/em’ MOMEIIAIOT B MEpHYI KoiI0y BMectuMocThio 100 oM u IOBOISIT JO METKU
JUCTUWITMPOBAHHOM BOJIOM.

Ilpuecomosnenue paboueco cmamoapmuoco pacmeopa uomoe Hukenss Nel ¢ koHyewmpayuet
2,5 me/ on’.

5 cM® OCHOBHOTO CTaHJIapTHOI'O pacTBOpa MOHOB HUKEIA C KOHLEHTpauuen 50 MI/IM® TIOMEIIAIOT
B MEpHYIO KOJIOY BMeCTUMOCTBIO 100 oM U JIOBOJSIT IO METKU AUCTUIUTMPOBAHHOM BOJIOH.
Ilpuecomosnenue paboueco cmamoapmuoco pacmeopa uomog Hukens Ne2 ¢ KoHyewmpayuet
5 m2/ om’.

10 cM® ocHOBHOTO CTaHAAPTHOT'O PACTBOPA MOHOB HUKEJSI C KOHIeHTparueit 50 MF/,Z[M3 OMENIAaI0T
B MEpHYIO KOJIOY BMeCTUMOCTBIO 100 oM u JIOBOJST IO METKHU JUCTUIUTMPOBAHHON BOJIOH.

IIpoBeneHue anaausa

PexuMm koHIIEHTpaTOMEDA

1. B npoGupkn ot6éupaior mo 10 cM® IUCTHITMPOBAHHON BOABI ((OH), pabouero CTaHIapTHOTO
pactBopa Nel (craHmapT) m aHaNM3UpPyeMbIX TpoO (mpoba). B kaxayro mpoOupKy m00aBIISIOT
mo 5 kamenb pacTBOpa peareHTa 1, mepememnBaroT, no0aBisaoT mo 10 kamens pacTBopa
pearenta 2 u mepemermBaioT. Uepes 15 MHHYT HEe MeHee 2 CM° MOJIYdYEHHBIX PACTBOPOB
MOMENIAI0T B (POTOMETPUUYECKUE KIOBETHI.

2. Bxuouatot npubop, HaxkaB kHonky ""BKJI".

3. Hcnonb3ys kHomkH "<" 1 "—", BBIOUpaOT MyHKT MeHIo "Hukens".



N —

N —

YcTraHaBIMBaOT B MPUOOP KIOBETY € (POHOBBIM PACTBOPOM, 3aKPBIBAIOT KPBIIIKOH, HAKUMAIOT
kaonky "BBOJ". Ha mucnnee mosiBurcs Haamuch "M3mepenue dona?". IloarBepxaaroT
onepanuio HaxatueM kHonku '"'BBOJ/I'". Haunercs oOpaTHbII NATHCEKYHAHBIA OTCYET
BPEMEHH, 110 OKOHYaHUH KOTOPOTo NOABUTCS HaAnuch "doH nzmepen".

VYcTaHaBnuBaOT B MpUOOP KIOBETY C PaCTBOPOM CTaHJAPTa, 3aKPBIBAIOT KPBIIIKON, HAXKUMAIOT
kHonky "BBO/". Ha nucmiiee nosiButca Hagnuck "M3m. cranpapra?”. IloarBepiknaroT
onepanuio HaxatueM kHonku '"'BBOJ/I'". Haunercs oOpaTHbIl NATHCEKYHAHBIA OTCYET
BPEMEHM, 10 OKOHYAHUH KOTOPOT0 MOSABUTCA HaANUCh "CTaHaapT usmepeH".

VYcTaHaBnuBalOT B MPUOOP KIOBETY C PacTBOPOM MPOOBI, 3aKPbIBAIOT KPBIIIKON, HAXKUMAIOT
kaonky "BBO/I". Ha nucrnnee mosiButcs Haamuch "M3mepenue mpoOwi?". IloarBepxmaroT
onepanuio HaxatueM kHonku '"BBOJ/I'". Haunercs oOpaTHbII NATHCEKYHAHBIA OTCYET
BPEMEHHU, IO OKOHYAHUHM KOTOPOTO MOSBHUTCSA HAAMUCh "C=X.XXXX MI/I", TOE X.XXXX —
KOHIIEHTpalUsi HOHOB HUKENS B Ipooe.

Jlnist u3MepeHus KOHIEHTpalrii MOCIEAYOUMX Ipo0 MOBTOPSIOT ONEpPaIiH, ONMCaHHbIE B I1.6.

Pexum nmoakiaroueHus K 11K

Ilocmpoenue epadyuposounozo epaghuxa.

[Monxmrouator mpu6op k 1K mpu moMomy KOMMYHHKAIIMOHHOTO KaOess.

Bxmouator mpubop, HaxkaB kHonky '"'BKJI'. Ilocne nuarHoctwkun Ha SKpaHe mpuodopa
nosisutcst Haanuch "[loakmouenue k IL.K."

3anmycKkalT MpeABAPUTEIIFHO YCTAaHOBJICHHYIO mporpammy "Okorect-2020" (moapobOHOE
ornucaHue paboThl ¢ MPOrpamMMoil cMOTpuTe B (hailie MOMOIIM, KOTOPBI MOXHO OTKPBITH,
HaxaB "[lyck" — "[Iporpammer" — "Oxotect-2020" — "Cnpaska nmo Dkorect-2020" nnu BeIOpaB
COOTBETCTBYIOIIMI IYHKT B MEHIO Nporpammsl "OkotecT-2020").

VYcranaBnuBaroT pabodyro JMHY BOTHBI 470 HM.

B cronbeny "C, mr/n" tabmunsl "JlaHHble I'paayupoBKU" BHOCST 3HAYCHHUS KOHIICHTPALUH
kammOpoBouHbix pactBopoB 0,0 ("®on"); 0,1 (pactBopNel); 0,5 (pactBopNe2); 1,0
(pactBOpNe3); 2,5 (pactBOopNe4); 5,0 (pacTBOpNeS).

JIJ1st IpUTOTOBJICHUS TPALYHUPOBOYHBIX PACTBOPOB B mpodupku ordupatot 0; 0,2; 1,0; 2,0; 5,0;
10,0 cm’ pabouero crannaptHoro pactBopa Ne2, pazbasistor g0 10 oM’ JUCTUIIAPOBAHHOMN
BOZIOM (MaccoBasi KOHLEHTpaluss MOHOB HHUKEIS B TIPaJyupPOBOYHBIX  pPacTBOpPax
cooTBeTcTBeHHO Oynet pasuHa 0; 0,1; 0,5; 1,0; 2,5; 5,0 Mr/I[M3). B kaxnyro npoOupky
n00aBIIAIOT MO 5 Kamejb pacTBopa peareHra |, mepeMemuBaroT, 700aBiA0T mo 10 kamenb
pacTBopa peareHra 2 U nepeMenInBaor.

UYepes 15 muHyT He MeHee 2 cM’ MOJyYEHHBIX PACTBOPOB MOMEIIAIOT B (POTOMETPUUECKHE
KioBeThl. KIOBETHI MOCIENOBATENbHO YCTAHABIMBAIOT B NPUOOp, 3aKPBIBAIOT KPBIIMIKOW U
U3MEPSIOT ONTUYECKYIO INIOTHOCTh KaXA0TI0 U3 PaCTBOPOB.

[Tomy4eHHbI TpagyHpOBOYHBI TpaduK COXPAHSIIOT U HUCHOJB3YIOT IS JaHHOTO Habopa
pEeareHToB.

IIposedenue usmepenuii KOonyeHmMpayuil UOHO8 HUKes
8 AHAIUZUPYEMBIX NPOOAX.

[Monxmrouator mpu6op k 1K mpu moMomnm KOMMYHHUKAIIMOHHOTO KaOess.

Bxmouator mpubop, HaxkaB kHonky '"'BKJI'. Ilocne nuarHoctwkyn Ha SKpaHe mpuodopa
nosisutcst Haanuch "[loakmouenue k IL.K."

3anycKkalT MpeABAPUTEIBHO YCTAaHOBJICHHYIO mporpammy "Okorect-2020" (moapobOHOe
ornucaHue paboThl ¢ MPOrpamMMoil cMOTpuTe B (hailie MOMOIIM, KOTOPBI MOXHO OTKPBITH,
HaxaB "[lyck" — "[Iporpammer" — "Oxotect-2020" — "Cnpaska o Dkorect-2020" unu BEIOpaB
COOTBETCTBYIOIIMI YHKT B MEHIO Nporpammsl "OkotecT-2020").

VYcranaBnuBaroT pabodyro AMHY BOTHBI 470 HM.

OTKpbIBatOT (hailsl ¢ JaHHBIMU IPATyUPOBOYHOTO rpaduka.



B cromben "Haspanme" tabmuipl "JlaHHBIE SKcriepuMeHTa" BHOCAT KOMMEHTApHH K
U3MepseMbIM ITpoOaM, HapUMep, MECTO MIIM BpeMsi 0TOOpa MPOOBI.

B mpobupkn otbupator mo 10 cMm’  mucTHITHpOBaHHON BOABl ((BOH) M PAcTBOPOB
aHATM3UpPyeMbIX NMpo0. B kaxayro mpoOupky 100aBisIOT 1Mo 5 Kameiab pacTBopa peareHTa 1,
MepeMENInBaloT, 100aBsIOT 1o 10 Kamenas pacTBopa peareHra 2 u nepeMennBaroT.

Uepes 15 MHHYT He MeHee 2 CM’ MONYYEHHBIX PACTBOPOB TOMEIIAIOT B (POTOMETPUUECKHE
KIOBeThl. KIOBETHI TOCIEIOBATENBHO YCTAHABIMBAIOT B TPUOOP, 3aKPHIBAIOT KPBIIIKOW U
M3MEPSIOT KOHIIEHTPALMU HOHOB HUKEJIS B aHAJIM3UPYEMbIX IPoOax.

JlaHHBIE YKCTIEPUMEHTA TIPU HEOOXOMMOCTH COXPAHSIOT.



MeToauka onpe/iejieHus MACCOBOM KOHIEHTPAITUN
HUTPAT-UOHOB

HaCTOSIH_[aﬂ MCTOHKA NMPpEAHA3HAYCHA AJI ONPCACIICHUA MacCcOBOH KOHICHTpPAM HUTPAT-UOHOB B
MPUPOHBIX, CTOYHBIX U APYTUX BOAAX M BOJHBIX PAcTBOpax HEMOCPEICTBEHHO Ha MECTE O0TOOpa
Hp06 HJINX B na60paT0pHHx YCIOBUAX KOJIOPUMETPUUCCKUM MCTOAOM C HUCIHOJbB30BAHUCM
dhotokonopumetpa "Ixotect-2020-PC".

Jluanason onpenenseMbix KounenTparmiit NO; ot 0,25 10 10 mr/am’,

MeTtoabl oTOOpa Mpood

OT160p npo6 — o 'OCT P 51593-2000.

OGBeM PGB BOBI IS ONIPE/ICIICHIs HUTPAT-HOHOB TOJDKCH OBITh He MeHee 500 cv’.

3. TIpoObl BOJBI, €Cii OHU HE MOTYT OBITh MPOAHATU3UPOBAHEI Cpa3y, XPAHAT IPU TeMIepaType
3 — 4 °C He GoJiee CYTOK WM KOHCEPBUPYIOT J0OABICHHEM CEPHOIl KUCIOTHI U3 pacdera | oM’
KOHIIEHTPUPOBAHHOW CEPHOM KUCIOTHI Ha | IM° BOJIBL, JTHGO xjopodopma u3 pacuera 2 — 4 oM’
xopodopma Ha 1 1m° BOJIBL, H MPOBOIAT OMpEENeHNE He MO3HEE, YeM depe3 2 CyTOK.

N —

Anmaparypa, MaTepuaJibl M PeaKTHBBI

dorokonopumerp "IOkorect-2020-PC".

@DoTOMETPUUECKHE KIOBETHI C TOJIIMHON ONTHYECKOro ciaosd 10 Mm.

3. IlumeTkH MepHble 1abOPATOPHBIC TIPajyHPOBAHHBIE BMECTHMOCTBIO 2 CM° C JCICHHUSAMH
0,02 cm® 1 BMecTHMOcTBIO 10 cM® ¢ menenmsmu 0,1 cM’; MHITETKH MepHBIE TaGOPaTOPHBIE C
OJIHOM OTMETKOM BMECTUMOCTHIO 5, 10 1 20 cm o TOCT 29227.

4. Kon6sr mepabie crexmsaubie mo TOCT 1770 BMecTMocTsio 100 cM.

5. IIpoOupku CTEKISHHbIE C HPUTEPTHIMU MPOOKAMU MM MPOOMPKU MOJUIIPONHICHOBBIE C

3aBMHYNBAIOIIMMHUCS KPBIIIKAMI BMECTHMOCTBIO He MeHee 20 cM.

. o 3
6. CranaapTHbIif 0Opasel cocTaBa BOJHOTO pacTBOpa HUTPAT-UOHOB C KOHIEHTpauuei 1 mr/cm”.

7. Habop peaktuBos "MIT —NO; — PC".
8. Bopa nuctunnuposannas no 'OCT 6709.

N —

IToaroroBka K aHAJMU3Yy

Ilpucomosnenue OCHOBHO20 CMAHOAPMHO20 pPACMBOPA HUMPAM-UOHO8 C KOHYeHmpayuet
50 m2/ on’.

5cem’ CTaHIApPTHOTO 00pa3lia cocTaBa BOJHOTO pPacTBOpa HUTPAT-MOHOB C KOHIIGHTpaIuen
1 mr/em’ MOMEIIAIOT B MEpHYI KoiI0y BMectuMocThio 100 oM u IOBOISIT JO METKU
JUCTWITMPOBAHHOM BOJIOM.

Ilpuecomosnenue paboueco cmaumoapmuoco pacmeopa Humpam-uorHos Nel ¢ KoHyewmpayuet
5 m2/ om’.

10 cM’ OCHOBHOT'O CTAHIAPTHOTO PACTBOPA HUTPAT-HOHOB C KOHIEHTpALMeH 50 MI/IM’ MOMEIIAoT
B MEpHYIO KOJIOY BMeCTUMOCTBIO 100 oM u JIOBOJSIT IO METKU JUCTUIUTMPOBAHHOM BOJIOH.
Ilpuecomosnenue paboueco cmamoapmuo2o pacmeopa Humpam-uorHos Nel c KoHyewmpayuet
10 m2/ on.

20 cM’ OCHOBHOTO CTAHAAPTHOTO PACTBOPA HUTPAT-HOHOB C KOHIEHTpALUEH 50 MI/IM’ MOMEIIAoT
B MEpHYIO KOJIOY BMeCTUMOCTBIO 100 oM u JIOBOJSIT IO METKU AUCTUIUTMPOBAHHOM BOJIOH.
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N —

IIpoBenenue anaausa

PexxuMm KkoHLIEHTPpAaTOMEDA

B npobupkn otémparor mo 10 cM’ IHCTHIIMPOBAHHON BoIbI ((oH), paboUero CTaHAAPTHOTO
pactBopa Nel (ctanmapT) u aHanM3UpyeMmbIX Mpobd (mpobda). B kaxayro mpoOupKy A00aBIsAIOT
CyXoii peareHT m mepememmBaior. UYepes 20 MEHYT He MeHee 2 CM° MONYYEHHBIX PACTBOPOB
MOMENIAIOT B (POTOMETPUUECKUE KIOBETHI.

Bxumouarot mpubop, Haxxas kHonky ""BKJI".

Hcnone3ys kaonku "<—" u "—", BeIOMparoT nyHKT MeHio "Hutpater".

VYcraHaBiIMBaOT B MPUOOP KIOBETY € (POHOBBIM PAaCTBOPOM, 3aKPBIBAIOT KPBIIIKOH, HAXKUMAIOT
kHonky "BBOJ'". Ha nucnnee mosButcs Haamuchk "M3mepenue dona?". IloarBepkmaroT
omepauuto HaxarueM kHonku '"BBO/". Haunercs oOpaTHBI HSTHCEKYHIHBIH OTCUET
BpPEMEHH, 110 OKOHYaHUH KOTOPOTO MOSBUTCSA HAaANUCh "DOH u3MepeH".

YcraHaBiIMBaOT B MPUOOpP KIOBETY C PACTBOPOM CTAaHIAapTa, 3aKPbIBAIOT KPBILIIKON, HAXKUMAIOT
kHonky "BBO/". Ha nmucriiee mnosiButcs Haanuck "M3m. crammapra?”. [loaTrBepikmaroT
omepauuto HaxarueM kHonku '"BBO/". Haunercs oOpaTHBI HSTHCEKYHIHBIH OTCUET
BpPEMEHM, 10 OKOHYAHUU KOTOPOTo MosABUTCA Haanuch "CraHaapT usmepeH".

YcraHaBiIMBalOT B MPUOOpP KIOBETY C PacTBOPOM MPOOBI, 3aKPBIBAIOT KPBIIIKOM, HAXKUMAIOT
kHonky "BBO/". Ha nucnnee mosButcs Haanuch "M3mepenue mpoOwi?". IloarBepxaaroT
omepauuto HaxarueM kHonku '"BBO/". Haunercs oOpaTHBI HSTHCEKYHIHBIH OTCUET
BPEMEHH, MO OKOHYAaHUHM KOTOPOTO MOSBHTCS HAAMHUCh "C=X.XXXX MI/I", TIOe X.XXXX —
KOHIIEHTpPALUsl HUTPAT-MOHOB B Ipooe.

JUig n3MepeHust KOHLIEHTPAIUi MOoCIey0INUX Npo0 MOBTOPSIOT ONEpaliu, OIMCAHHBIE B I1.6.

Pexum monkimroyerns K 11K

Ilocmpoenue epadyuposounoeco epaguxa.

[Toaxmouator nmpudop k [TK mpu moMonym KoOMMyHUKAIIMOHHOTO KaOes.

Bxuowaror npubop, HaxaB kHomky ''BKJUI'. Ilocne nmarHocTuku Ha dKpaHe mnpubopa
nogsutcs Haanuch "Ilonkmrouenue k I1.K."

3amycKkaroT TpeABapUTENbHO YCTaHOBJIEHHYIO mporpamMmy "Oxorect-2020" (moxpobHOE
omucaHue padOTHl ¢ MPOrPaMMOM CMOTpUTE B (pailyie TTOMOITH, KOTOPHIA MOYKHO OTKPBITH,
HaxaB "[lyck" — "IIporpammer" — "Okotect-2020" — "Cnpaska o Dxortect-2020" niam BeIOpaB
COOTBETCTBYIOIIMI MYHKT B MEHIO mporpaMmbl "Ikotect-2020").

VYcranaBiMBaoT pabovylo JUIMHY BOJIHBI 525 HM.

B cron6erny "C, mr/n" tabmuiel "/laHHbIE TpagyupoBKH'" BHOCSAT 3HAUCHUS KOHIIEHTpPAIHI
kanuOpoBouHblx pactBopoB 0,0 ("®on"); 0,5 (pactBopNel); 1,0 (pactBOopNe2); 2,0
(pactBOopNe3); 5,0 (pactBOopNe4); 10,0 (pacTBOpNeS).

JlJiss IpUTOTOBJICHUS TPAAYHPOBOYHBIX PAcTBOPOB B mpobupku otoupatot 0; 0,5; 1,0; 2,0; 5,0;
10,0 cM® cTaHgapTHOTO pabdodero pactBopa Ne2 , pazbasmstor 10 10 cM’ JTUCTUILTAPOBAHHOMN
BOJOM  (MaccoBas ~ KOHIIEHTpALMsl  HUTPAT-MOHOB B  TIPaJyHPOBOUYHBIX  PACTBOpaAxX
cooTBeTcTBeHHO Oyaer pasua 0,0; 0,5; 1,0; 2,0; 5,0; 10,0 Mr/z[M3). B kaxmyro mpoOupky
T00aBISIOT CyXOH peareHT, NepeMeIInBaoT.

Uepesz 20 MUHYT HE MeHee 2 oM’ MOJIYYEHHBIX PACTBOPOB MOMEMIAIOT B (hOTOMETPUUECKHE
KioBeThl. KIOBETBI MOCIEIOBATENBHO YCTAHABIMBAIOT B TPUOOP, 3aKPHIBAIOT KPBIIIKOW U
M3MEPSIIOT ONTUYECKYHO IUIOTHOCTh KaKJI0TO U3 PACTBOPOB.

[TonmyuyeHHBI TpagyUpOBOYHBIN TIpadUK COXPAHSIOT M HUCHOJB3YIOT JJs JaHHOro Habopa
peareHToB.

IIposedenue usmepenuii KonyeHmpayu HUMpPam-uUoHo8
8 AHAUZUPYEMBIX NPOOAX.

[Monxmrouator pu6op k 1K mpu moMomy KOMMYHHUKAIIMOHHOTO KaOess.



9]

Bxmouator npubop, HaxaB kHonky ''BKJI'. Ilocne nuarHocTMku Ha 3KpaHe mnpubdopa
nogsutcs Haamnuch "Iloakmrouenue x [1.K."

3anmyckalT TMpEeABAPUTENIBHO YCTAaHOBJICHHYIO mporpammy "Okorect-2020" (moapoOHoe
onucaHue paboThl C IMporpamMMoil cMoTpuTe B (ailie MOMOIIM, KOTOPbI MOXHO OTKPBITH,
HaxaB "[lyck" — "[Iporpammsr" — "Oxorect-2020" — "Cropaska o Jkorect-2020" nnu BeIOpaB
COOTBETCTBYIOLIHH MyHKT B MEHIO nporpaMmsl "DkotecT-2020").

VYcranaBnuBaroT pabovyro JJIMHY BOJHBI 525 HM.

OTKpbIBatOT (hailsl ¢ JaHHBIMU I'PATyUPOBOYHOTrO rpaduka.

B cromben "Haspanme" tabmuipl "JlaHHBIE SKcrepuMeHTa" BHOCAT KOMMEHTApHH K
U3MepsieMbIM ITpoOaM, HapUMep, MECTO MIIM BpeMsi 0TOOpa MPOOBI.

B mpoGupku otomparor 1mo 10 cM® IMCTHIIMPOBAHHOH BOABI ((DOH) H PACTBOPOB
aHATM3UPYEMbIX ITP00. B kax1yro npoOupKy 100aBISAIOT CyXOi peareHT, NepeMelnBaroT.
Uepes 20 MUHYT He MeHee 2 CM’ IMONYYEHHBIX PACTBOPOB MOMEIAIOT B (HOTOMETPHUESCKHE
KioBeThl. KIOBEThl NOCIEIOBATENBHO YCTAHABIMBAIOT B MPUOOP, 3aKPHIBAIOT KPBILIKOW U
U3MEPSIOT KOHIIEHTPALlMU HUTPAT-UOHOB B aHAJIU3UPYEMBIX ITPoOax.

JlaHHBIE HKCIIEPUMEHTA MPU HEOOXOMMOCTH COXPAHSIOT.



MeToauka onpe/iejieHus MACCOBOM KOHIEHTPAITUN
HUTPUT-NOHOB

HaCTOSIH_[aﬂ MCTOAHWKA MpEaAHa3zHauYCHa JIs1 ONPCACICHUA MacCcoOBOU KOHLCHTPAIUN HUTPUT-UOHOB
B MIPUPOJIHBIX, CTOYHBIX U APYTUX BOJAaX W BOAHBIX PACTBOPax HEMOCPEACTBEHHO Ha MECTEe 0TOOpa
Hp06 HJIX B na60paTopHHx YCIOBUAX KOJIOPUMETPUUCCKUM MCTOAOM C HCHOJB30BAHUCM
dhoToxonopumetpa "Ixotect-2020-PC".

JluanasoH onpenenseMbix kounenTpamuii NO, ot 0,02 10 1,00 Mr/am’.

MeTtoabl oTOOpa Mpood

OT160p npo6 — o 'OCT P 51593-2000.

OG6BbeM PGB BOBI IS ONIPE/ICICHHs] HUTPUT-HOHOB JOJIKEH OBITh He MeHee 500 cv’.

3. TIpoObl BOJBI, €Cii OHU HE MOTYT OBITh MPOAHATU3UPOBAHEI Cpa3y, XPAHAT IPU TeMIepaType
3 —4 °C He Oomnee CyTOK WM KOHCEPBHUPYIOT JOOABICHHEM CEPHOM KHUCIOTHI M3 pacuera 1 cMm
KOHIIEHTPUPOBAHHOW CEPHOM KUCIOTHI Ha | IM° BOJIBL, JTHGO xjopodopma u3 pacuera 2 — 4 oM’
xopodopma Ha 1 1m° BOJIBL, H MPOBOIAT OMpEENeHNE He MO3HEE, YeM depe3 2 CyTOK.

N —

Anmaparypa, MaTepuaJibl M PeaKTHBBI

dorokonopumerp "IOkorect-2020-PC".

@DoTOMETPUUECKHE KIOBETHI C TOJIIMHON ONTHYECKOro ciaosd 10 Mm.

3. IlumeTKH MepHBIE 1a6OpaTOPHEIC IPagyHpOBaHHbIC BMECTUMOCTBIO 10 cM® ¢ menenusmu 0,1
CM’; IHIETKH MEpHBIC Ta00pATOPHEIE C OHOM OTMETKOH BMECTHMOCTHIO 2, 5 u 10 cM’ mo
I'OCT 29227.

4. Kon6sr meprbie crexmsaubie mo TOCT 1770 BMecTMocTsio 100 cM.

5. IIpoOupku CTEKISHHbIE C HPUTEPTHIMU MPOOKAMU MM MPOOMPKU MOJUIIPONHICHOBBIE C

3aBMHYNBAIOIIMMHUCS KPBIIIKAMI BMECTHMOCTBIO He MeHee 20 cM.

. " 3
6. CranaapTHbIif 0Opasel] cocTaBa BOJHOI'O PacTBOpa HUTPUT-UOHOB C KOHLEHTparuen 1 mr/cm’.

7. Habop peaktusos "MIT —NO, —PC".
8. Bopa nuctunnuposannas no 'OCT 6709.

N —

IToaroroBka K aHAJMU3Yy

Ilpucomosnenue OCHOBHO20 CMAHOAPMHO20 pPACMBOPA HUMPUM-UOHO8 C KOHYeHmpayuer
50 me/ on’,

5cM’ CTAaHZAPTHOrO 00pasia COCTaBAa BOJHOTO PACTBOPA HHUTPHT-HOHOB C KOHIGHTpAIHEit
1 mr/em’ MOMEIIAIOT B MEpHYI KoiI0y BMectuMocThio 100 oM u IOBOISIT JO METKU
JTUCTWIIIMPOBAHHOM BOAOM. PacCTBOp MPUMEHSIOT CBEKETIPUTOTOBIECHHBIM.

Tpuzomosnenue pabouezo cmandapmuo2o pacmeopa HUMPUM-UOHOS ¢ Konyenmpayueii 1 me/ om’.
2 cM’ OCHOBHOTO CTaHJIapTHOT'O PAaCTBOpPAa HUTPUT-UOHOB C KOHIEHTparuen S50 MI/IM® [TOMEIAOT
B MEpHyI0 Kon0y BmectumocThio 100 CM® ¥ JOBOJAT 1O METKH JUCTUUIMPOBAHHON BOJOM.
PacTBOp MpUMEHSIOT CBEKEMPUTOTOBICHHBIM.

IIpoBeneHue anaausa

PexnMm koHIIEHTpaTOMEDa

1. B npoGupkn ot6éupaior mo 10 cM® IUCTHITMPOBAHHON BOABI ((OH), pabouero CTaHIapTHOTO
pacTBopa (CTaHIapT) ¥ aHAUTU3UPYEMBIX TIPo0 (Tpobda). B kaxayro mpoOupKy 100aBISIOT CyX0it
PEareHT M IMepeMElIHBAIOT A0 MONHOrO pacTBOpeHms. Uepes 20 MUHYT He MeHee 2 CM’
MOJIyYEHHBIX PACTBOPOB MOMEUIAIOT B (POTOMETPUUECKUE KIOBETHI.
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N —

Bxumouarot mpubop, Haxxas kHonky ""BKJI".
Hcnone3ys kHonku "<—" u "—", BEIOMpAIOT MyHKT MeHIO "HuTtputsr".
YcTaHaBIUBaOT B MPUOOP KIOBETY ¢ (POHOBHIM PACTBOPOM, 3aKPBIBAIOT KPBIIIKOW, HAXKHUMAIOT
kHonky "BBOJ'". Ha nucnnee mosButcs Haamuchk "M3mepenue dona?". [loarBepkmaroT
ormepauuio HaxarueM kHonku '"BBO/[". Haunercs oOpaTHBI NSATHCEKYHIHBIH OTCUET
BPEMEHHU, 110 OKOHYAHUH KOTOPOTo MOSIBUTCS Haanuch "doH namepen".

CTaHABIIMBAIOT B MPUOOP KIOBETY C PAaCTBOPOM CTaHAApPTa, 3aKPbIBAIOT KPBIIIKOM, HAXKUMAIOT
v 0 y , )
kHonky "BBO/". Ha nucnnee mnosButca Haanuck "W3m. crangapta?”. IloarBepxkmaror
ormepauuio HaxarueM kHonku '"BBO/[". Haunercs oOpaTHBI NSATHCEKYHIHBIA OTCUET
BPEMEHH, 110 OKOHYAHUH KOTOPOTO MOSIBUTCS HaANUCh "CTaHaapT u3MepeH".
YcTaHaBIMBaOT B MPUOOP KIOBETY C PACTBOPOM MPOOBI, 3aKPHIBAIOT KPBIMIKOW, HAKHUMAIOT
kHonky "BBOJ/". Ha mucruiee mosiButcs Haanuch "M3mepenue mpoOwr?". IloarBepkmaroT
ormepauuio HaxaruemM kHonku '"BBO/[". Haunercs oOpaTHBI NSATHCEKYHIHBIH OTCUET
BPEMEHH, 10 OKOHYAaHWH KOTOPOTO TOSIBUTCSA HAAMUCh "C=X.XXXX MI/I", TAe X.XXXX —
KOHIIEHTpAIUsl HUTPUT-HOHOB B pooe.
Jliis u3MepeHus: KOHIIEHTPAIMH MOCIeyI0IUX Mpo0 MOBTOPSIOT ONEpaliu, OMHCAHHbIE B I1.6.

Pexum nmoakimroueHus K 11K

Ilocmpoenue epadyuposounoeco epaguxa.

[Toaxmouatot mpudop k [1K mpu momomnn KOMMYHHKAITHOHHOTO KaOes.

Bxmouator npubop, HaxaB kHonky ''BKJI'. Ilocne nuarHocTMku Ha 3KpaHe mnpubdopa
nogsutcs Haamnuch "[loakmrouenue x [1.K."

3anmycKkaloT TMpeABAPUTENIBHO YCTAaHOBJICHHYIO mporpammy "Okorect-2020" (moapolOHoe
omucaHue paboOThl ¢ MpOrpaMMoil cMOTpHuTe B (haiije MOMOIIM, KOTOPHI MOKHO OTKPHITH,
HaxaB "[lyck" — "[Iporpammsr" — "Oxorect-2020" — "Cropaska o Jkorect-2020" nnu BeIOpaB
COOTBETCTBYIOLIHUH MyHKT B MEHIO nporpaMmsl "DkotecT-2020").

VYcranaBnuBaroT pabovyro JJIMHY BOJHBI 525 HM.

B cronberny "C, mr/n" tabmuubl "JlaHHBIE TpagyupoBKU" BHOCAT 3HAYEHUS KOHIICHTpAIUi
kamuOpoBouHbIXx pactBopoB 0,0 ("®on"); 0,2 (pactBopNel); 0,4 (pactBopNe2); 0,6
(pactBOopNe3); 0,8 (pactBopNe4); 1,0 (pacTBOpNeS).

JJis1 IpUTOTOBJICHUS TPAAYHPOBOYHBIX PAcTBOPOB B mpobupku otoupatot 0; 2,0; 4,0; 6,0; 8,0;
10,0 cM® CTaHJapTHOTO pabouero pacteopa , pazdasstot 10 10 cM’ JUCTUWITMPOBAHHOM BOJOM
(MaccoBasi KOHUEHTpALMsl HUTPUT-UOHOB B TPALYHPOBOYHBIX PACTBOPAX COOTBETCTBEHHO
oyner pasna 0; 0,2; 0,4; 0,6; 0,8; 1,0 MF/ILM3). B xaxayro npoOupKy 100aBiIsSIOT CyXOi peareHT
Y TIEPEMEIINBAIOT JI0 TIOJHOTO PACTBOPEHHUS.

Uepesz 20 MUHYT HE MeHee 2 oM’ MOJIYYEHHBIX PACTBOPOB MOMEMIAIOT B (hOTOMETPUUECKHE
KIOBeTHl. KIOBETHI TOCIENOBATENILHO YCTAHABIMBAIOT B MPUOOp, 3aKPBIBAIOT KPBIIMIKOW U
U3MEPSIOT ONTUYECKYIO TNIOTHOCTh KaXI0T0 U3 PACTBOPOB.

[TonmyuyeHHBI TpagyUpOBOYHBINH TIpadUK COXPaHSIOT M HWCHOJB3YIOT JJs JaHHOro Habopa
pEeareHToB.

IIposedenue usmepenuii KOHyeHMpayu HUMPUM-UOHO8
8 AHAUZUPYEMBIX NPOOAX.

[Monxmrouator mpu6op k 1K mpu moMony KOMMYHHKAIIMOHHOTO Ka0es.

Bxumrouator mpubop, HaxaB kHomky '"BKJI'. Ilocne nuarHocTHKM Ha 3KpaHe mpudopa
nosiButcs Haanuch "loakmouenue k I1.K."

3amyckaroT NpeABapUTEIbHO YCTaHOBIEHHYIO mporpamMmy "Oxorect-2020" (moxpobHOe
onucaHue paboOThl C MpOrpaMMoil cMOTpuTe B (haiije MOMOIIM, KOTOPbII MOKHO OTKPBITb,
HaxaB "[lyck" — "IIporpammer" — "Okotect-2020" — "Cnpaska o Dxortect-2020" niam BeIOpaB
COOTBETCTBYIOIMN MYHKT B MEHIO Nporpammsl "OkoTecT-2020").

YcraHaBiIMBaOT pabovylo JUIMHY BOJIHBI 525 HM.
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OTkpbIBatOT (haiiy ¢ JaHHBIMU TPATyHPOBOYHOTO rpaduKa.

B cronben "HaszBanume" Ttabnumsl "JlaHHble SKcepuMeHTa" BHOCAT KOMMEHTApHUH K
M3MEpSIeMbIM ITPoOaM, HarpruMep, MECTO HIIM BpeMsi 0TOOpa POOEI.

B npoGupks otobuparor mo 10 oM’ IMCTHIIMPOBAaHHOH BOABI ((QOH) H PACTBOPOB
aHAJIM3UPYEMBIX Mpo0. B kaxayro npoOupky 100aBSIOT CyXOl peareHT U NepeMEenInBatoT 10
MIOJTHOTO PAaCTBOPEHHUSI.

Uepes 20 MUHYT He MeHee 2 CM® IMONYYEHHBIX PACTBOPOB MOMEIAIOT B (HOTOMETPHUESCKHE
KioBeThl. KIOBEThl MOCJIEIOBATENBHO YCTAHABIMBAIOT B MPUOOP, 3aKPHIBAIOT KPBILIKOW U
U3MEPSIOT KOHIIEHTPAMU HUTPUT-UOHOB B aHAJIM3UPYEMBIX ITpodax.

JlaHHBIE SKCIIEPUMEHTA MPU HEOOXOJMMOCTH COXPAHSIOT.



MeToauka onpeaeJeHuss MacCOBOM KOHIEHTPALIUHU
(¢eHo1a

Hacrosimmass meronuka mpenHa3HaueHa JUIs OIpPENENIeHUS MAaccOBOM KOHIEHTpauuu (eHoia B
NPUPOIHBIX, CTOUYHBIX U APYTHX BOAAX M BOJHBIX PACTBOPAX HEMOCPEACTBEHHO HA MECTE OTOOpA
npod wiM B J1a0OPATOPHBIX YCIOBHSIX KOJOPUMETPHUECKUM METOJOM C HCIIOJIb30BaHHEM
dhotoxonopumetpa "Ixotect-2020-PC".

JlianasoH onpenenseMbIX KOHIeHTparuii perona ot 0,1 10 3 Mr/am’.

MeTtoabl oTOOpa Mpood
Ot60p 1po6 — 1o TOCT P 51232-98 1 TOCT P 51593-2000.

Anmnaparypa, MaTepUaJibl U PEaKTUBBI

®dorokonopumetp "Ikorect-2020-PC".

doToMeTpuYECKHEe KIOBETHI C TONIMHON onTHyeckoro ciost 10 mm.

3. TlumeTkn MepHbIe Ta0OpPaTOPHEIE IPajyHpOBAHHBIE BMECTHMOCTBIO 5 cM® ¢ menenusmu 0,05
CM’; TTHTIETKHA MepHbIe 1a00paTOpHbIE C OJHONH OTMETKOW BMECTUMOCTBIO 5 1 10 cm® o TOCT
29227.

4. KonOsr Mepubie crexnsgauble o 'OCT 1770 BmectumocTsio 100 oM,

[TpoOupKu CTEKISHHBIE C TPUTEPTHIMH TMPOOKAMHU WM MPOOMPKH TIONUIIPONIICHOBEIE C

3aBMHYMBAIONIMMHUCS KPBIIIKAMH BMECTUMOCTEIO He MeHee 20 cu’.

6. CraHzapTHBI 06pa3ell COCTaBa BOIHOTO pacTBOpa (heHona ¢ KOHIeHTparmei 1 Mr/cm.

Ha6op peaktuBos "MOIT — dpenon — PC".

8. Bopa nuctunnuposannas no 'OCT 6709.

N —
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IHoaroroska K aHaJIu3y

Tpuzomosnenie 0CHOBHO20 CMAHOAPMHO20 pacmeopa genona ¢ konyenmpayueti 50 me/ om’.
5cM’ CTaHIApTHOTO o0pa3sla COCTaBa BOJHOTO PAcTBOpa (eHONA ¢ KOHLEHTpaumeil | mr/cm’
MOMEIIAI0T B MEPHYIO KOOy BMecTUMOCThIO 100 CM® U JOBOIST 1O METKH JUACTUIUTAPOBAHHOMN
BOJIOH.

Ipucomosienue pabouezo cmandapmuozo pacmeopa gernona Nel ¢ konyenmpayuei 2,5 mz/ Ox’.
5CM’ OCHOBHOTO CTaHJapTHOTO pacTBopa (eHona ¢ KoHieHTparueir 50 MI/IM® MOMEMIAOT B
MepHYI0 KoJ0y BMecTuMocThio 100 CM® ¥ JIOBOJIAT 110 METKH JUCTUIUIMPOBAHHOMN BOJOM.
Tpuzomosnenue pabouezo cmandapmmuozo pacmeopa genona Ne2 ¢ konyenmpayueii 5 me/ om’.

10 cM® OCHOBHOTO CTAHZAPTHOTO pacTBOpa (heHONA ¢ KOHIEHTpammer 50 MI/M° TIOMEIAIoT B
MEpHYIO KOJI0y BMecTUMOCTHIO 100 oM U JIOBOJSIT IO METKU AUCTUIUTMPOBAHHOM BOJIOH.

IIpoBeneHue anaausa

PexuM koHIIEHTpaTOMEDA

—

B npoGHpKH OTOHPAOT MO 5 ¢M° JUCTHITMPOBAHHOM BOAB! ((OH), pabouero CTaHAAPTHOTO
pactBopa Nel (craHmapT) u aHAM3UPYEeMbIX TpoO (mpoba). B kaxayro mpoOupKy m00aBIISIOT
no 15 xamens pacTBopa peareHra 1, mepeMennBaroT, 100aBIAIOT CyXOil peareHta 2 M Cyxoi
peareHT 3 W TMEepeMEIIMBAIOT O IMOJHOrO pacTBopeHus. Yepes 5 MHHYT HE MeHee 2 oM’
MOJTyYEHHBIX PACTBOPOB MOMEUIAIOT B (POTOMETPHUECKUE KIOBETHI.

2. Bxkmouatot npubop, HaxkaB kHonky ""BKJI".

Hcnone3ys kHonku "<—" u "—", BBIOMpAIOT MyHKT MeHIO "®eHon".

4. YcraHaBIMBAIOT B IPUOOpP KIOBETY C (DOHOBBIM PAaCTBOPOM, 3aKPHIBAIOT KPBILIIKOW, HAKUMAIOT
kHonky "BBOJ'". Ha nucnnee mosButcs Haamuchk "M3mepenue dona?". IloarBepkmaroT
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onepanuio HaxatueM kHonku '""BBOJ/I'". Haunercs oOpaTHbI NATHCEKYHAHBIA OTCYET
BPEMEHH, 110 OKOHYaHUH KOTOPOTro NOoABUTCS HaAnuch "doH nsmepen".

VYcTaHaBnuBaOT B MpUOOP KIOBETY C PaCTBOPOM CTaHJAPTa, 3aKPbIBAIOT KPBIILIKON, HAXKUMAIOT
kHonky "BBO/". Ha nucmiiee nosiButca Hagnuck "M3m. cranpapra?”. IloarBepknaroT
onepanuio HaxatueM kHonku '""BBOJ/I'". Haunercs oOpaTHbIl NATHCEKYHAHBIA OTCYET
BPEMEHM, 10 OKOHYAHUH KOTOPOTO MOSABUTCA HaaANUCh "CTaHaapT usmepeH".

VYcTaHaBnuBalOT B MPUOOP KIOBETY C PacTBOPOM MPOOBI, 3aKPbIBAIOT KPBIIIKON, HAXKMUMAIOT
knonky "BBO/I". Ha nucrnnee mosiButcs Haamuch "M3mepenue mpoOwi?". IloarBepxmaroT
onepanuio HaxatueM kHonku '""'BBOJ/I'". Haunercs oOpaTHbI NATHCEKYHAHBIA OTCYET
BPEMEHHU, MO0 OKOHYAHUHM KOTOPOTO MOSBUTCSA HAAMUCh "C=X.XXXX MI/I", TOE X.XXXX —
KOHIIEHTpanus (peHomna B mpooe.

Jlnist u3MepeHus KOHIEHTpaLrii MOCIEAYOUMX Ipo0 MOBTOPSIOT ONEpPaIiH, ONMCaHHbIE B I1.6.

Pexum nmoakiroueHus K 11K

Ilocmpoenue epadyuposounozo epaghuxa.

[Monxmrouator mpu6op k 1K mpu moMomm KOMMYHHUKAIIMOHHOTO KaOess.

Bxmouator mpubop, HakaB kHonky '""'BKJI'. Ilocne nuarHoctwkyn Ha SKpaHe mpubdopa
nosiButcst Haanuch "[loakmouenue k IL.K."

3anmycKkalT MpeABAPUTEIPHO YCTAaHOBJICHHYIO mporpamMmy "Okorect-2020" (moapoOHOE
ornucanue paboThl ¢ MPOrpamMMoil cMOTpuTe B (hailie MOMOIIM, KOTOPBI MOXHO OTKPBITH,
HaxaB "[lyck" — "[Iporpammer" — "DOxotect-2020" — "Cnpaska mo Okorect-2020" unu BeIOpaB
COOTBETCTBYIOIIMI YHKT B MEHIO Nporpammsl "OkoTtect-2020").

VYcranaBnuBaroT pabovyro JJIMHY BOJTHBI 525 HM.

B cronbeny "C, mr/n" tabmunsl "JlaHHblE I'paayupoBKU" BHOCST 3HAYCHHS KOHIICHTPALUH
kammOpoBouHbix pactBopoB 0,0 ("®don"); 0,5 (pactBopNel); 1,0 (pactBopNe2); 1,5
(pactBOpNe3); 2,0 (pactBopNe4); 3,0 (pacTBOpNRS).

JIy1st IPUTOTOBJICHUS TPAIYHPOBOYHBIX PACTBOPOB B mpodupku otdupatot 0; 0,5; 1,0; 1,5; 2,0;
3,0 cM® pabodero CTaHZapTHOrO pactBopa Ne2, pas0aBIsIOT 10 5 CM® AMCTHILUIHPOBAHHOI
BOJIOM (MaccoBasi KOHIIEHTpalus (heosa B rpayUpOBOYHBIX PACTBOPAX COOTBETCTBEHHO OYIET
pasua 0; 0,5; 1,0; 1,5; 2,0; 3,0 MF/,Z[Ms). B xaxayro mpobupky mobapnstor mo 15 kamenb
pacTBopa peareHra l, mepeMennBaroT, 100aBIsAIOT CyXOM peareHTa 2 M CyXOH peareHT 3 u
MEePEMEIUBAIOT JI0 MOJIHOTO PACTBOPEHUSI.

Uepes 5 MHHYT He MEHee 2 CM® IOJYYEHHBIX PACTBOPOB MOMEMIAIOT B (DOTOMETPHUECKHE
KioBeThl. KIOBETHI MOCJIENOBATENbHO YCTAaHABIMBAIOT B MPUOOp, 3aKPBIBAIOT KPBIIMIKOW U
U3MEPSIOT ONTUYECKYIO TNIOTHOCTh KaX10Tr0 U3 PaCTBOPOB.

[Tonmy4eHHbI TpagyHpOBOYHBI TpaduK COXPAHSIIOT U HUCHOJB3YIOT IS JaHHOrO Habopa
pEeareHToB.

IIposedenue usmepenuii KonyeHmpayui geHona
8 AHAUZUPYEMBIX NPOOAX.

[Monxmrouator mpu6op k 1K mpu moMomy KOMMYHHUKAIIMOHHOTO Ka0ess.

Bxmouator mpubop, HaxkaB kHonky '""BKJI'. Ilocne nuarHoctwkyn Ha SKpaHe mpuodopa
nosisutcst Haanuch "[loakmouenue k I1.K."

3anmycKkalT TMpeABAPUTEIBHO YCTAaHOBJICHHYIO mporpamMmy "Okorect-2020" (moapobOHOE
ornucaHue paboThl ¢ MPOrpamMMoil cMOTpuTe B (hailie MOMOIIM, KOTOPBI MOXHO OTKPBITH,
HaxaB "[lyck" — "[Iporpammer" — "Oxotect-2020" — "Cnpaska o Dkorect-2020" unu BeIOpaB
COOTBETCTBYIOIIMI IYHKT B MEHIO Nporpammsl "OkotecT-2020").

YcranaBnuBaroT pabovyro JJIMHY BOJTHBI 525 HM.

OTKpbIBatOT (hailsl ¢ JaHHBIMU IPATyUPOBOYHOTO rpaduka.

B cronben "Haspanume" TaGmuier "JlaHHBIE JKcIiepuMEHTa" BHOCSAT KOMMEHTapHH K
U3MepSIeMbIM ITpoOaM, HaprUMep, MECTO HIIM BpeMsi 0TOOpa POOBI.



7. B mnpoGupk: OTOHpAIOT TO 5 CM’ MCTHIUIAPOBAHHOHW BOmbl ((OH) M PACTBOPOB
aHaTM3UpPyeMbIX pod. B kaxxayro mpoOupky 100aBisioT mo 15 kamens pacTBopa pearesra 1,
MEPEMEILUBAIOT, JA00aBISIIOT CyXOW peareHTa 2 U CyXOW peareHT 3 U MepeMelIMBaroT 10
MIOJTHOTO PAaCTBOPEHHUSI.

8. Uepes 5 MHHYT He MeHEee 2 CM° MONYYEHHBIX PACTBOPOB TOMEIIAIOT B (POTOMETPHUECKHE
KioBeThl. KIOBEThl NOCIEIOBATENBHO YCTAHABIMBAIOT B MPUOOP, 3aKPHIBAIOT KPBIIIKOW U
U3MEPSIOT KOHIEHTpAuu (eHOJIa B aHAJIM3UPYEMBIX NTpo0ax.

9. JlaHHBIE SKCIIEpUMEHTA IPU HEOOXOJMMOCTH COXPAHSIOT.



MeToauka onpeaejieHuss MaCCOBOM KOHLEHTPaLUK
dochar-noHos

Hacrosmas meronuka npejHa3HadyeHa sl ONpeIeIeHNs MacCOBON KOHIEHTpauu GpochaT-uoHOB
B MIPUPOJIHBIX, CTOYHBIX U APYTUX BOJAaX W BOAHBIX PACTBOPax HEMOCPEACTBEHHO Ha MECTEe 0TOOpa
Hp06 HJIX B na60paTopHHx YCIOBUAX KOJIOPUMETPUUCCKUM MCTOAOM C HCHOJB30BAHUCM
dhoToxonopumetpa "Ixotect-2020-PC".

o 3-
JluanasoH onpenenseMpx Kouuentpamuit POy~ ot 0,05 10 10 mr/ov’.

MeTtoabl oTOOpa Mpood

Ot160p npo6 — 1o 'OCT P 51232-98 u 'OCT P 51593-2000.

OGBeM IPoObI BOBI ISt onpeeteHus GochaT-HoHOB TOIDKEH OBITh He MeHee 500 cv’.
ITpoObI BOBI OTOMPAIOT B XOPOILIO BBIIIEIOYEHHBIE CKISIHKH ¢ IPUTEPTHIMU MPOOKaMHU.

Ecnu anamu3 B JeHb 0TOOpa NpoO HE MPOBEACH, BOJIY KOHCEPBUPYIOT J0o0aBiieHueM 2-4 oM’
xnopodopma Ha 1 1M° BOTIBI.

b s

Anmaparypa, MaTepuaJibl U PeaKTHBBI

®dotokonopumetp "Ikorect-2020-PC".

DOoTOMETPUUECKHE KIOBETHI C TOJIIMHON ONTHYECKOro ciaosd 10 MM.

3. Ilumetku MepHBIe 1abOpaTOpPHBIC TPATyHPOBAHHBIE BMECTUMOCTHIO 5 eM’ ¢ nenerusmu 0,05
CM’; TIIIETKH MEpHBIE Ta0OPATOPHBIE C OIHOI OTMETKOH BMECTHMOCTHIO 5 1 10 eM® mo TOCT
29227.

4. Konbsr Mepubie crexmsiaabie mo TOCT 1770 BmMectumocTsio 100 e,

5. TlpoOupku CTEKISHHbIE C MNPUTEPTHIMU MPOOKAMHM WM MPOOUPKU MOJUIPONHICHOBBIE C
3aBHHYHBAIONIMMHUCS KPBIITKAMH BMECTHMOCTBIO He MeHee 20 cM”.

6. CranmapTHblii  00Opa3zery cocraBa BOJHOTO  pactBopa  ¢Gochar-nOHOB C  KOHIICH-

Tpauwmeii 0,5 Mr/cm’.

7. Habop peaktuBoB "MOT — PO43_ - PC".
8. Bopa nuctunnuposannas no 'OCT 6709.

N —

IMoaroroBka K aHaJIU3y

IIpucomosnenue OCHO8HO20 CMAHOAPMHO20 pacmeopa Gocgam-uonos ¢ KomyeHmpayuell
25 me/ o',

5cM CTaHJapTHOrO oO0pas3lla cocTaBa BOAHOTO pacTBopa ¢ocdar-uoHOB € KOHIEHTpaIuei
0,5 Mr/cM’ TIOMEIAIOT B MEpHYI0 KoJ0y BmecTtumMocThio 100 CM’ U JOBOIIT A0 METKH
JUCTUJITIMPOBAHHOU BOJIOM.

Ilpucomosnenue paboueco cmanoapmuo2o pacmeopa ¢ocam-uonos ¢ KoHyeHmpayuer
2,5 me/ on’.

10 cM®  OCHOBHOTrO CTaHZAPTHOrO pacTBOpa (HochAT-MOHOB C KOHIEHTpAmmed 25 mr/am’
MOMEIIAI0T B MEPHYI0 K00y BMecTUMOCThiO 100 CM® U JOBOIST IO METKH TUCTHJUTHPOBAHHON
BOJIOH.

IIpoBeneHue anaausa

PexnM koHIIEHTpaTOMEDA

1. B mpobupku otbéuparor mo 10 cM® IHCTHIIMPOBAHHON BOmbl ((POH), pabouero CTaHIAPTHOTO
pacTBopa (CTaHIApT) W aHAIM3UPYyeMbIX MpoO (Tpoba). B kaxkmyro mpoOUpKy 100aBIsOT 5
Karenb pacTBopa peareHTa |, mepememmBaroT, nobasinstoT 10 kamenb pacTBopa peareHra 2,
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MEePEMENINBAIOT, JT00ABISIOT CyXOH peareHT 3 W MepeMENIMBAIOT A0 MOJHOTO PacTBOPEHHS.
UYepes 20 MuHYT HEe MeHee 2 oM’ MOJTy4eHHBIX PAaCTBOPOB MOMEIIAIOT B (POTOMETPUUECKHE
KIOBETHI.

Bxumrouarot mpubop, Haxkas kHomnky ""BKJI".

Hcnone3ys kHonkH "<—" 1 "—", BBIOMpArOT MyHKT MeHI0 "®ocdaTs'.

YcTanaBnuBaoT B MpUOOpP KIOBETY ¢ (POHOBBIM PAaCTBOPOM, 3aKPBIBAIOT KPBIIIKOM, HAXKUMAIOT
kaonky "BBOJ". Ha mucmnnee mosiBurcs Haamuch "M3mepenue dona?". IloarBepkmaroT
onepanuio Haxaruem kHonku ''BBOJ". Haunercs oOpaTHBIM MSITUCEKYHIHBIM OTCYET
BpPEMEHM, 110 OKOHYAaHUH KOTOPOTO MOSBUTCS HaANKCH "DOH n3MepeH".

YcTaHaBnuBaOT B MPUOOP KIOBETY C PACTBOPOM CTaHIAPTA, 3aKPBIBAIOT KPBIIIKON, HAXKUMAIOT
kHonky "BBOJ". Ha nucmiiee nosiButcsa Haanuck "M3m. cranpapra?”. I[loarBepiknaroT
onepamnio Haxaruem kHonku ''BBOJ". Haunercs oOpaTHBIM MSITUCEKYHIHBIM OTCYET
BpPEMEHM, 110 OKOHYAHUH KOTOPOTro MOsABUTCA Haanuch "CTaHaapT usmepeH".

YcTanaBnuBaiOT B MPUOOP KIOBETY C PacTBOPOM MPOOBI, 3aKPHIBAIOT KPBIIIKON, HAXKUMAIOT
kaonky "BBO/I". Ha nucnnee mosiButcs Haamuch "M3mepenue mpoOwi?". IloarBepkmaroT
onepamuio Haxarrnem kHonku ''BBOJ". Haunercs oOpaTHBIM MSITUCEKYHIHBIM OTCYET
BPEMEHH, MO OKOHYAHUU KOTOPOTO TMOSBUTCSA HAMMUCh "C=X.XXXX MI/A", TIAe X.XXXX —
KoHIIeHTpanus pocdaT-noHOB B mpobde.

Jis u3MepeHus: KOHIIEHTPAIUH MOCIEYOIIHUX MPo0 MOBTOPSIOT ONEpaIliy, ONMHCAHHEIC B I1.6.

Pexxum nmonkimrouerns K 11K

Ilocmpoenue epadyuposounoco epaguxa.

[Monxmrouator mpu6op k [1K mpu moMomny KOMMYHHKAIIMOHHOTO Ka0Oes.

Bxmrouator mpubop, HaxaB kHonky '"BKJI'. Ilocne nuarHocTHKM Ha 3KpaHe mpudopa
nosiButcst Haanuch "lloakmouenue k I1.K."

3amyckaroT NpeABapUTEIbHO YCTaHOBJIEHHYIO mporpamMmy "Oxorect-2020" (moxpobHOe
onucaHue paboOThl C MpOrpaMMoil cMoOTpuTe B (haiije MOMOIIM, KOTOPbII MOKHO OTKPBITb,
HaxaB "[lyck" — "IIporpammer" — "Okotect-2020" — "Cnpaska o Dxortect-2020" niam BeIOpaB
COOTBETCTBYIOIMI MYHKT B MEHIO Nporpammsl "OkoTect-2020").

VYcranaBnuBaroT pabovyro JIMHY BOTHBI 850 HM.

B cronbeny "C, mr/n" tabmunsl "JlaHHble I'paayupoBKU" BHOCST 3HAYCHHS KOHIICHTPALUH
kammOpoBouHbix pactBopoB 0,0 ("®on"); 1,0 (pactBopNel); 2,5 (pactBopNe2); 5,0
(pactBOpNe3); 7,5 (pactBOopNe4); 10,0 (pactBOpNeS).

JIy1st IPUTOTOBJICHUS TPAIYHPOBOYHBIX pacTBOPOB B mpodupku otdupatot 0; 0,4; 1,0; 2,0; 3,0;
4,0 cM® OCHOBHOTO CTaHJIapTHOI'O pacTBopa, pa30asistor 10 10 oM’ JUCTUUIMPOBAHHOMN BOJOU
(maccoBast koHIeHTpanus ¢GochaT-uOHOB B T'PAJAyHPOBOUYHBIX PACTBOpPAX COOTBETCTBEHHO
oyner pasna 0; 1,0; 2,5; 5,0; 7,5; 10,0 MF/,Z[M3). B xaxmyro mpoOupky H0OaBISIOT 5 Kareib
pacTtBopa peareHTa 1, mnepememmBaioT, ao0aBisaoT 10 kamens pacTBopa peareHTa 2,
NEPEMEIINBAIOT, TO0ABIAIOT CYXOl PeareHT 3 ¥ MepeMEeNINBaIOT 0 MOJIHOTO PACTBOPEHUSI.
Uepes 20 MUHYT HE MeHee 2 oM’ MOJIYYEHHBIX PACTBOPOB MOMEMIAIOT B (hOTOMETPUUYECKHE
KioBeThl. KIOBEThI MOCJIEIOBATENBHO YCTAHABIMBAIOT B TPUOOP, 3aKPHIBAIOT KPBIIIKOW U
U3MEPSIOT ONTUYECKYIO TNIOTHOCTh KaXJI0TO U3 PACTBOPOB.

[TonmyuyeHHBI TpagyUpOBOYHBIN TIpadUK COXPAHSIOT M HWCHOJB3YIOT JJs JaHHOro Habopa
peareHToB.

IIposeoenue usmepenuii KonyeHmpayuii pocgham-uoHos
8 AHAUZUPYEMBIX NPOOAX.
[Monxmrouator mpu6op k 1K mpu moMomy KOMMYHHKAIIMOHHOTO Ka0es.

Bxumrouator mpubop, HaxaB kHonky '"BKJI'. Ilocne nuarHocTHKM Ha SKpaHe mpudbopa
nosiButcs Haanuch "loakmouenue k I1.K."
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3anmycKkalT TpeABAPUTENIBHO YCTAaHOBJICHHYIO mporpammy "Okorect-2020" (moapoOHoe
onucaHue paboThl ¢ IMporpamMMoil cMoTpuTe B (ailyie MOMOIIM, KOTOPbI MOXHO OTKPBITH,
HaxaB "[lyck" — "[Iporpammsr" — "Oxorect-2020" — "Cropaska nmo Jkorect-2020" nnu BeIOpaB
COOTBETCTBYIOLIHUH MyHKT B MEHIO MporpaMmsl "DkotecT-2020").

VYcranaBnuBaroT pabodyro JIMHY BOJTHBI 850 HM.

OTKpbIBaOT (hailsl ¢ JaHHBIMU IPATyUPOBOYHOTrO rpaduka.

B cromben "Haspanme" tabmuipl "JlaHHBIE SKcrepuMeHTa" BHOCAT KOMMEHTApHH K
U3MepsieMbIM ITpoOaM, HapUMep, MECTO MIIM BpeMsi 0TOOpa MPOOBI.

B mpoGupku otomparor mo 10 oM’ IMCTHIIMPOBAHHOH BOABI ((DOH) H PACTBOPOB
aHaTM3UpyeMbIX Npod. B kaxayro mpoOupky n00aBislOT 5 Kameinb pacTBopa peareHra 1,
nepememuBaiot, nob6apnsor 10 kamenas pacTBopa peareHTa 2, MEepEeMENIHBAIOT, JOOABIISIOT
CYXOH peareHT 3 ¥ epeMeIInBatoT A0 MOJIHOTO PaCTBOPEHUS.

Uepes 20 MUHYT He MEHee 2 CM® IMONYYEHHBIX PACTBOPOB MOMEIAIOT B (HOTOMETPHUESCKHE
KioBeThl. KIOBEThl NOCIEIOBATENBHO YCTAHABIMBAIOT B MPUOOP, 3aKPHIBAIOT KPBILIKOW U
M3MEPSIOT KOHIIEHTpauuu GocaT-noOHOB B aHATM3UPYEMBIX TpoOax.

JlaHHBIE HKCIIEPUMEHTA MPU HEOOXOMMOCTH COXPAHSIOT.



MeToauka onpeaeJeHuss MacCOBOM KOHIEHTPALIUHU
HoHOB xpoma (VI)

Hacrosimmass mertoamka mpenHa3HauyeHa JJIsl OIpPEICNICHUs] MacCOBOM KOHILIEHTPAIMH HMOHOB
xpoma (VI) B mpupoAHBIX, CTOYHBIX M APYTHX BOJAaX M BOJHBIX PACTBOPAX HEMOCPEIACTBEHHO HA
Mecte oTOopa mpod wWiIM B J1a0OPATOPHBIX YCIOBUSX KOJOPUMETPHUECKUM METOIOM C
ucrnonb3oBanueM gorokoiaopumerpa "Dkorect-2020-PC".

o~ 0F
JluamnasoH onpenenseMpix kounentpamuii Cr ot 0,02 10 1,50 mr/av’.

MeTtoabl oTOOpa Mpood
O160p po6 — o 'OCT P 51593-2000.

Anmaparypa, MaTepuaJibl U PeaKTHBBI

®dotokonopumetp "Ikorect-2020-PC".

DOoTOMETPUUECKHE KIOBETHI C TOJIIIMHON ONTHYECKOro caos 10 MM.

3. Ilumetku MepHBIC 1abOpaTOpHBIC IPayHpPOBaAaHHBIE BMECTHMOCTHIO 10 eM’ ¢ neennsmu 0,1
CM’; THTIETKH MEpHBIE J1a00OpaToOpHbIe C OJHOM OTMETKOH BMecTUMOCThIO 2, 5 u 10 cM’ 1o
I'OCT 29227.

4. Konbsr Mepubie crexmsiaabie mo TOCT 1770 BMectumocTsio 100 e,

5. TlpoOupku CTEKISHHbIE C MNPUTEPTHIMU MPOOKAMHM WM MPOOUPKU MOJUIPONHICHOBBIE C
3aBHHYHBAIONIMMHUCS KPBIITKAMH BMECTHMOCTBIO He MeHee 20 cM”.

6. CrammapTHbiii  oOpasern;r cocTaBa  BOJHOTO  pactBopa wuoHOB xpoma (VI) ¢
KOHIIEHTpaLmei 1 Mr/cm’,

7. Hab6op peakrusos " MOT — Cr® — PC "

8. Bopa nuctunnupoannas o 'OCT 6709.

N —

IMoaroroBka K aHaIU3y

IIpucomosnenue ocHo8HO20 cmanoapmHoz2o pacmeopa uouos xpoma (VI) ¢ romyenmpayuetl
50 me/ onr’.

5cM CTaHJIapTHOTO 00paslia cocTaBa BOJHOTO pacTBopa noHOB xpoMma (VI) ¢ KoHueHTpanuen
1 mr/em’ MOMEMNIAIOT B MEpPHYI0 Koj0y BMmecTuMocThio 100 oM H NOBOIIT JO METKU
IUCTUIUTMPOBAHHON BOIOM. PacTBOp MPUMEHSIOT CBEKETIPUTOTOBICHHBIM.

Ilpucomosnenue paboueco cmandapmuoz2o pacmeopa uoumog xpoma (VI) ¢ ronyenmpayueti
1 me/ on’.

2 cM’ OCHOBHOTO CTaHIAPTHOTO pacTBOpa HOHOB xpoma (VI) ¢ KkoHmeHTpammeil 50 Mr/mm’
MOMEIIAI0T B MEPHYI0 K00y BMecTUMOCThiO 100 CM® U JOBOIST IO METKH TUCTHIUTHPOBAHHON
BOJIOM. PacTBOp MpUMEHSAIOT CBEXKENIPUTOTOBIICHHBIM.

IIpoBeneHue anaausa

PexnM koHIIEHTpaTOMEDA

1. B npobGupku oréuparor mo 10 cM’ mucTHMpoBaHHOM Bogb! ((OH), paboUero CTaHIapTHOTO
pacTBopa (CTaHAapT) U aHATU3UPYEeMbIX Pod (poda). B kaxxayio npodupky n00aBiIsSIOT CyXon
peareHT 1, mepemMelnBaroT 10 IOJIHOTO PACTBOPEHMS, JOOABIIAIOT 5 Kalellb pacTBOpa peareHra
2 u nepememuBaroT. Yepe3 3 MUHYTHl HE MeHee 2 M’ IIOJIyYEHHBIX PacTBOPOB IIOMEIIAOT B
(hoTOMETpUUECKHE KIOBETHI.

2. BxmouatoT npubop, Haxas kHonky ""BKJI".

3. Hcnonp3ys kHOTIKH "<" 1 "—", BEIOMpAIOT MyHKT MeHIO0 "XpoMm".



N —

N —

YcTraHaBIMBaOT B MPUOOP KIOBETY € (POHOBBIM PACTBOPOM, 3aKPBIBAIOT KPBIIIKOH, HAKUMAIOT
kaonky "BBOJ". Ha mucnnee mosiBurcs Haamuch "M3mepenue dona?". IloarBepxaaroT
onepanuio HaxatueM kHonku '"'BBOJ/I'". Haunercs oOpaTHbII NATHCEKYHAHBIA OTCYET
BPEMEHH, 110 OKOHYaHUH KOTOPOTo NOABUTCS HaAnuch "doH nzmepen".

VYcTaHaBnuBaOT B MpUOOP KIOBETY C PaCTBOPOM CTaHJAPTa, 3aKPBIBAIOT KPBIIIKON, HAXKUMAIOT
kHonky "BBO/". Ha nucmiiee nosiButca Hagnuck "M3m. cranpapra?”. I[loarBepknaroT
onepanuio HaxatueM kHonku '"'BBOJ/I'". Haunercs oOpaTHbIl NATHCEKYHAHBIA OTCYET
BPEMEHM, 10 OKOHYAHUH KOTOPOT0 MOSABUTCA HaANUCh "CTaHaapT usmepeH".

VYcTaHaBnuBalOT B MPUOOP KIOBETY C PacTBOPOM MPOOBI, 3aKPbIBAIOT KPBIIIKON, HAXKUMAIOT
kaonky "BBO/I". Ha nucrnnee mosiButcs Haamuch "M3mepenue mpoOwi?". IloarBepxmaroT
onepanuio HaxatueM kHonku '"BBOJ/I'". Haunercs oOpaTHbII NATHCEKYHAHBIA OTCYET
BPEMEHHU, IO OKOHYAHUHM KOTOPOTO MOSBHUTCSA HAAMUCh "C=X.XXXX MI/I", TOE X.XXXX —
KOHIIeHTpanus noHoB xpoma (VI) B mpobe.

Jlnist u3MepeHus KOHIEHTpalrii MOCIEAYOUMX Ipo0 MOBTOPSIOT ONEpPaIiH, ONMCaHHbIE B I1.6.

Pexum nmoakiaroueHus K 11K

Ilocmpoenue epadyuposounozo epaghuxa.

[Monxmrouator mpu6op k 1K mpu moMomy KOMMYHHKAIIMOHHOTO KaOess.

Bxmouator mpubop, HaxkaB kHonky '"'BKJI'. Ilocne nuarHoctwkun Ha SKpaHe mpuodopa
nosiButcs Haanucsk "[loakmrouenne k [1L.K."

3anmycKkalT MpeABAPUTEIIFHO YCTAaHOBJICHHYIO mporpammy "Okorect-2020" (moapobOHOE
ornucaHue paboThl ¢ MPOrpamMMoil cMOTpuTe B (hailie MOMOIIM, KOTOPBI MOXHO OTKPBITH,
HaxaB "[lyck" — "[Iporpammer" — "Oxotect-2020" — "Cnpaska nmo Dkorect-2020" nnu BeIOpaB
COOTBETCTBYIOIIMI IYHKT B MEHIO Nporpammsl "OkotecT-2020").

VYcranaBnuBaroT pabovyro JJIMHY BOJTHBI 525 HM.

B cronbeny "C, mr/n" tabmunsl "JlaHHble I'paayupoBKU" BHOCST 3HAYCHHUS KOHIICHTPALUH
kamuOpoBouHbix pactBopoB 0,0 ("®on"); 0,2 (pactBopNel); 0,4 (pactBopNe2); 0,6
(pactBOpNe3); 0,8 (pactBOopNe4); 1,0 (pacTBOpNeS).

JIJist IpUTOTOBJIEHUS TPALYHUPOBOYHBIX PACTBOPOB B Ipodupku otdupatot 0; 2,0; 4,0; 6,0; 8,0;
10,0 e’ CTaHAapTHOro pabodero pacTBopa , pazbasistoT a0 10 oM’ JUCTUINIMPOBAHHOMN BOIOM
(MaccoBasi KOHLIEHTpauus HoHOB Xxpoma (VI) B rpagynpoBOYHBIX PACTBOPAaX COOTBETCTBEHHO
oyner pasua 0; 0,2; 0,4; 0,6; 0,8; 1,0 MF/,I[M3). B kaxnyro mpoOupky H00aBISIOT CyXoOit
peareHT 1, nepeMemuBaioT J0 MOJIHOTO pacTBOPEHHUS, JOOABIISIIOT 5 Kaleb pacTBOpa peareHTa
2 1 IepeMelIBaroT.

Uepes 3 MHHYT He MEHee 2 CM® TOJYYEHHBIX PACTBOPOB MOMEMIAIOT B (DOTOMETPHUECKHE
KioBeThl. KIOBEThl NOCIEI0BATENBHO YCTAHABIMBAIOT B MPUOOP, 3aKPHIBAIOT KPBILIKOW U
U3MEPSIOT ONTUYECKYIO INIOTHOCTh KaXA0TI0 U3 PaCTBOPOB.

[TomyuyeHHbI TpaayUpOBOYHBIN TIpadUK COXPaHSIOT M HCHOIb3YIOT JJs JaHHOro Habopa
pEeareHToB.

lIposedenue usmepenuii konyeHmpayui uoHos xpoma (VI)
8 AHANU3UPYeMbIX NPOOAX.

[Monxmrouator mpu6op k 1K mpu moMomnm KOMMYHHUKAIIMOHHOTO KaOess.

Bxmouator mpubop, HaxkaB kHonky '"'BKJI'. Ilocne nuarHoctwkyn Ha SKpaHe mpuodopa
nosisutcst Haanuch "[loakmouenue k IL.K."

3anycKkalT MpeABAPUTEIBHO YCTAaHOBJICHHYIO mporpammy "Okorect-2020" (moapobOHOe
ornucaHue paboThl ¢ MPOrpamMMoil cMOTpuTe B (hailie MOMOIIM, KOTOPBI MOXHO OTKPBITH,
HaxaB "[lyck" — "[Iporpammer" — "Oxotect-2020" — "Cnpaska o Dkorect-2020" unu BEIOpaB
COOTBETCTBYIOIIMI YHKT B MEHIO Nporpammsl "OkotecT-2020").

VYcranaBnuBaroT pabovyro JJIMHY BOJTHBI 525 HM.

OTKpbIBatOT (hailsl ¢ JaHHBIMU IPATyUPOBOYHOTO rpaduka.



B cromben "Haspanme" tabmuipl "JlaHHBIE SKcriepuMeHTa" BHOCAT KOMMEHTApHH K
U3MepsieMbIM ITpoOaM, HapUMep, MECTO MIIM BpeMsi 0TOOpa MPOOBI.

B npoGupku otbmparor 1o 10 cM® IMCTHIIMPOBAHHOH BOABI ((DOH) M PACTBOPOB
aHATM3UPyEeMbIX NPpo0. B kaxyro npoOupky 100aBiAIOT CyX0il peareHT 1, nepeMemuBaioT 10
IIOJTHOTO PACTBOPEHHUS, N00ABIIAIOT 5 Karelb pacTBOPA peareHTa 2 U NepeMelInBaoT.

Uepes 3 MHHYT He MeHee 2 CM’ MOJIYdYEHHBIX PACTBOPOB IMOMEIIAIOT B (hOTOMETPUUECKHE
KIOBeThl. KIOBETHI TOCIEIOBATENBHO YCTAHABIMBAIOT B TPUOOP, 3aKPHIBAIOT KPBIIIKOW U
M3MEPSIOT KOHIIEHTpaluuu HoHOB XpoMma (VI) B aHann3upyeMsIx npodax.

JlaHHBIE YKCTIEPUMEHTA TIPU HEOOXOMMOCTH COXPAHSIOT.



MeToauka onpe/iejieHus MACCOBOM KOHIEHTPAITUN
MOHOB LIMHKA

HaCTOSIH_[aﬂ MCTOAHKA NpCAHA3HAUCHA AJId OMPCACICHUA MaccoOBOU KOHIICHTpAllM NOHOB IIMHKA B
MPUPOHBIX, CTOYHBIX U APYTUX BOAAX M BOJHBIX PAcTBOpax HEMOCPEICTBEHHO Ha MECTE O0TOOpa
Hp06 HJINX B na60paT0pHHx YCIOBUAX KOJIOPUMETPUUCCKUM MCTOAOM C HUCIHOJbB30BAHUCM
dhotokonopumetpa "Ixotect-2020-PC".

o o 2t
JlianasoH ompenenseMbIX KoHIeHTparwit Zn~ ot 0,05 10 0,7 mMr/am.

MeTtoabl oTOOpa Mpood

1. Ot60p mpobd — o 'OCT P 51232-98 u 'OCT P 51593-2000.

2. O6beM poObI BOIBI IS ONIPE/ICTCHIS HOHOB IIMHKA OJDKCH OBITh He MeHee 500 e’
ArmapaTypa, MaTepuaJbl 1 PCAKTUBDI

1. ®orokonopumertp "Ikorect-2020-PC".

2. DoToOMETpUYECKUE KIOBETHI C TOJIIMHON ONTHYECKOTO cjiog 10 MM.

3. TlumeTkH MepHble 1abOPATOPHBIC TIPajyHPOBAHHBIE BMECTHMOCTBIO | CM® C JIeICHHSIMH

0,01 cm’ 1 10 eM® ¢ menenmsivu 0,1 oM’; mumeTkn MEpHBIEC JTAOOPATOPHBIE C OJTHON OTMETKOU
BMECTUMOCTEIO 5, 10 u 20 em® o TOCT 29227.

4. Kon6sr Mmepubie crexnssaabie 1o [[OCT 1770 BmectumocThio 100 M.

5. TIpoOupku CTEKISHHBIE C NPUTEPTHIMH NPOOKAMHU MM MPOOMPKU TOJUIIPONHICHOBBIE C
3aBMHYMBAIONIMMHUCS KPHIIIKAMH BMECTUMOCTEIO He MeHee 20 cm’.

6. CranmapTHbIil 00pasel] cOCTaBa BOJHOTO PACTBOPA HOHOB LIMHKA ¢ KOHIEHTparuei 0,1 Mr/cm’,

7. Habop peaktuBoB "MOT — Zn2+ - PC".
8. Boga nuctunnuposannas no 'OCT 6709.

IHoaroroska K aHaJIu3y

Tpuzomosnenie OCHOBHO20 CMAHOAPMHO20 PACMBOPA UOHOE YUHKA ¢ KoHyenmpayueti 5 me/ om’,
5cM’ CTAaHZAPTHOrO 00pasna COCTaBa BOJHOTO pPAacTBOPa HOHOB IMHKA C KOHIGHTpAIHEit
0,1 mr/cm’ MOMEIIAIOT B MEpHyI0 Koj0y BMmecTumocThio 100 oM H IOOBOIAT OO METKA
JUCTWIIIMPOBAHHOW BOJIOM.

IIpuecomosnenue pabouezo cmaHoapmuo2o pacmeopa uoHos yunka Nel c kKonyewmpayuer
0,5 m2/ on’.

10 cM® OCHOBHOTO CTAHZAPTHOTO PACTBOPA HOHOB LIMHKA C KOHIEHTPALHEH 5 MI/IM’ IOMEIIAIOT B
MEPHYIO KO0y BMECTHMOCTBI0 100 cM® 1 IOBOZST 0 METKH JUCTHITHPOBAHHOM BOIOI.
IIpuecomosnenue pabouezo cmaHOapmHo20 pacmeopa uoHo8 yunka Ne2 c kKonyewmpayuer
1 me/ on’.

20 cM’ OCHOBHOT'O CTAHAAPTHOTO PACTBOPA HOHOB IIMHKA C KOHIGHTPALHEH 5 MI/IM’ IIOMEIIAIOT B
MEPHYIO KO0y BMECTHMOCTEI0 100 cM® 1 IOBOST 0 METKH JUCTHITHPOBAHHOM BOIOI.

IIpoBeneHue anaausa

PexnM kKoHIIEHTpaTOMEDA

1. B mpobupku otbéuparor mo 10 cM® IHCTHIIMPOBAHHON BOmbI ((POH), pabouero CTaHIAPTHOTO
pactBopa Nel (cranmapT) u aHanM3UpyeMmbIx MpoO (mpoba). B kaxayro mpoOupKy n00aBlIsSIOT
peareHT 1, mepeMemMBalOT 10 IOJHOTO PAaCTBOPEHMs, AO0OABISAIOT 5 Kamenb pacTBOpa
pearenta 2 um mepememmBaior. Uepes 3 MHHYTH He MeHee 2 CM° MOIYYEHHBIX PACTBOPOB
MOMENIAIOT B (POTOMETPUUECKUE KIOBETHI.
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N —

N —

Bxumouarot mpubop, Haxxas kHonky ""BKJI".

Hcnone3ys kHonku "<—" u "—", BeIOMparoT MyHKT MeHIO "L{uHK".

YcTaHaBIUBaOT B MPUOOP KIOBETY ¢ (POHOBHIM PACTBOPOM, 3aKPBIBAIOT KPBIIIKOW, HAXKHUMAIOT

kHonky "BBOJ'". Ha nucnnee mosButcs Haamuchk "M3mepenue dona?". [loarBepkmaroT

ormepauuio HaxarueM kHonku '"BBO/[". Haunercs oOpaTHBI NSATHCEKYHIHBIH OTCUET

BPEMEHHU, 110 OKOHYAHUH KOTOPOTo MOSIBUTCS Haanuch "doH namepen".

YcTaHaBIMBAIOT B MPUOOP KIOBETY C PACTBOPOM CTAHIIAPTA, 3aKPBIBAIOT KPBIIIKON, HAKHUMAIOT
y > )

kHonky "BBO/". Ha nucnnee mnosButca Haanuck "W3m. crangapta?”. IloarBepxkmaror

ormepauuio HaxarueM kHonku '"BBO/[". Haunercs oOpaTHBI NSATHCEKYHIHBIA OTCUET

BPEMEHH, 110 OKOHYAHUH KOTOPOTO MOSIBUTCS HaANUCh "CTaHaapT u3MepeH".

YcTaHaBIMBaOT B MPUOOP KIOBETY C PACTBOPOM MPOOBI, 3aKPHIBAIOT KPBIMIKOW, HAKHUMAIOT

kHonky "BBOJ/". Ha mucruiee mosiButcs Haanuch "M3mepenue mpoOwr?". IloarBepkmaroT

ormepauuio HaxaruemM kHonku '"BBO/[". Haunercs oOpaTHBI NSATHCEKYHIHBIH OTCUET

BPEMEHH, 10 OKOHYAaHWH KOTOPOTO TOSIBUTCSA HAAMUCh "C=X.XXXX MI/I", TAe X.XXXX —

KOHIIEHTpAIMsl HOHOB IIUHKA B TIPOOE.

Jliis u3MepeHus: KOHIIEHTPAIMH MOCIeyI0IUX Mpo0 MOBTOPSIOT ONEpaliu, OMHCAHHbIE B I1.6.

Pexum nmoakimroueHus K 11K

Ilocmpoenue epadyuposounoeco epaguxa.

[Toaxmouatot mpudop k [1K mpu momomnn KOMMYHHKAITHOHHOTO KaOes.

Bxmouator npubop, HaxaB kHonky ''BKJI'. Ilocne nuarHocTMku Ha 3KpaHe mnpubdopa
nogsutcs Haamnuch "[loakmrouenue x [1.K."

3anmycKkaloT TMpeABAPUTENIBHO YCTAaHOBJICHHYIO mporpammy "Okorect-2020" (moapolOHoe
omucaHue paboOThl ¢ MpOrpaMMoil cMOTpHuTe B (haiije MOMOIIM, KOTOPHI MOKHO OTKPHITH,
HaxaB "[lyck" — "[Iporpammsr" — "Oxorect-2020" — "Cropaska o Jkorect-2020" nnu BeIOpaB
COOTBETCTBYIOLIHUH MyHKT B MEHIO nporpaMmsl "DkotecT-2020").

VYcranaBnuBaroT pabovyro JJIMHY BOJTHBI 595 HM.

B cronberny "C, mr/n" tabmuubl "JlaHHBIE TpagyupoBKU" BHOCAT 3HAYEHUS KOHIICHTpAIUi
KamuOpoBouHbIX pactBopoB 0,0 ("®on"); 0,05 (pactBopNel); 0,1 (pactBopNe2); 0,3
(pactBOpNe3); 0,5 (pactBOopNe4); 0,7 (pacTBOpNeS).

JJis IpUTOTOBJICHUS TPAAYHUPOBOYHBIX PAcTBOPOB B mpobupku otoupatot 0; 0,5; 1,0; 3,0; 5,0;
7,0 M’ pabouero cranmaptHoro pactBopa Ne2, pasbapisroT g0 10 cM’ JTUACTUILTAPOBAHHOMN
BOJIOH (MaccoBasi KOHIIGHTPAIIHsI HOHOB IIUHKA B TPalyHPOBOYHBIX PACTBOPAX COOTBETCTBEHHO
6yzer pasra 0; 0,05; 0,1; 0,3; 0,5; 0,7 mMr/mM’). B kaayro npoGHPKy T0GABISIOT peareHt 1,
MEePEeMEIIMBAIOT JI0 TOJHOTO PAaCTBOPEHHUs, NOOaBISIOT 5 Kameidb pacTBOpa peareHra 2 u
MepPEeMEIINBAIOT.

Uepes 3 MUHYTH HE MeHee 2 CM® IONYYCHHBIX PACTBOPOB MOMEIIAIOT B (POTOMETPUUYECKHE
KioBeThl. KIOBETHl MOCJIEeN0BAaTENIbHO YCTAHABIMBAIOT B NPUOOp, 3aKPBIBAIOT KPBIILKOW U
MU3MEPSIIOT ONTHYECKYIO TIIOTHOCTh KaXKJI0TO U3 PACTBOPOB.

[Tomy4eHHbI TpaayHpOBOYHBIH TpadUK COXPAHSIIOT U HUCHOJB3YIOT Il JaHHOrOo Habopa
peareHToB.

IIposedenue uzmepenuii KOHYeHMpPayuL UOHO8 YUHKA
8 aHaNU3UPYeMblX NPooOAXx.

[Monkmrouatot mpu6op k 1K npu noMomny KOMMYHHUKallMOHHOTO KaOes.

Bxmouator npubop, HaxaB kHonky ''BKJI'. Ilocne nuarHocTMku Ha 3KpaHe mnpubdopa
nogsutcs Haamnuch "Iloakmrouenue x [1.K."

3anmycKkaloT TMpeABAPUTENIBHO YCTAaHOBJICHHYIO mporpammy "Okorect-2020" (moapolOHoe
onucaHue paboThl ¢ IMporpamMMoil cMoTpuTe B (hailyie MOMOIIM, KOTOPbI MOXHO OTKPBITH,
HaxaB "[lyck" — "[Iporpammsr" — "Oxorect-2020" — "Copaska nmo Jkorect-2020" nnu BeIOpaB
COOTBETCTBYIOLIUH MyHKT B MEHIO MporpaMmsl "DkotecT-2020").



9]

VYcranaBnuBaroT pabovyro JJIMHY BOJHBI 595 HM.

OTKpbIBatOT (hailsl ¢ JaHHBIMU I'PaTyUPOBOYHOTrO rpaduka.

B cromben "HasBanme" tabmuipl "JlaHHBIE SKcrepuMeHTa" BHOCAT KOMMEHTApHH K
U3MepsieMbIM ITpoOaM, HaprUMep, MECTO HIIM BpeMsi 0TOOpa MPOOBI.

B mpoGupku otompator mo 10 cM® IHCTHIIMPOBAHHOH BOABI ((DOH) H PACTBOPOB
aHamM3upyeMbIX Npo0. B kaxayro npoOHupKy 00aBisilOT peareHT 1, mepeMenmBaioT a0
MIOJIHOTO PAaCTBOPEHUS, 100ABIIAIOT 5 Kaneslb pacTBOpa peareHra 2 U NepeMernBaoT.

Uepes 3 MHHYTHI He MeHee 2 CM® IOYYEHHBIX PACTBOPOB MOMEIIAIOT B (hOTOMETPUUECKIE
KioBeThl. KIOBETHI MOCJIEI0BAaTENIbHO YCTAHABIMBAIOT B MPUOOp, 3aKPBIBAIOT KPBILIKOW U
U3MEPSIOT KOHIIEHTPALMU HOHOB IIMHKA B aHAJIM3UPYEMBIX Mpodax.

JlaHHBIE YKCTIEPUMEHTA TIPH HEOOXOMMOCTH COXPAHSIOT.



	Аммоний
	Методы отбора проб 
	Аппаратура, материалы и реактивы 
	Подготовка к анализу 
	Проведение анализа 
	Режим концентратомера 
	Режим подключения к ПК 
	Построение градуировочного графика. 
	Проведение измерений концентраций ионов аммония в анализируемых пробах. 



	АПАВ
	Методы отбора проб 
	Аппаратура, материалы и реактивы 
	Подготовка к анализу 
	Проведение анализа 
	Режим концентратомера 
	Режим подключения к ПК 
	Построение градуировочного графика. 
	Проведение измерений концентраций АПАВ в анализируемых пробах. 



	Железо II
	Методы отбора проб 
	Аппаратура, материалы и реактивы 
	Подготовка к анализу 
	Проведение анализа 
	Режим концентратомера 
	Режим подключения к ПК 
	Построение градуировочного графика. 
	Проведение измерений концентраций ионов железа (II) в анализируемых пробах. 



	Железо III
	Методы отбора проб 
	Аппаратура, материалы и реактивы 
	Подготовка к анализу 
	Проведение анализа 
	Режим концентратомера 
	Режим подключения к ПК 
	Построение градуировочного графика. 
	Проведение измерений концентраций железа (III) в анализируемых пробах. 



	Железо общее
	Методы отбора проб 
	Аппаратура, материалы и реактивы 
	Подготовка к анализу 
	Проведение анализа 
	Режим концентратомера 
	Режим подключения к ПК 
	Построение градуировочного графика. 
	Проведение измерений концентраций общего железа в анализируемых пробах. 



	Кобальт
	Методы отбора проб 
	Аппаратура, материалы и реактивы 
	Подготовка к анализу 
	Проведение анализа 
	Режим концентратомера 
	Режим подключения к ПК 
	Построение градуировочного графика. 
	Проведение измерений концентраций ионов кобальта в анализируемых пробах. 



	Марганец
	Методы отбора проб 
	Аппаратура, материалы и реактивы 
	Подготовка к анализу 
	Проведение анализа 

	Режим концентратомера 
	Режим подключения к ПК 

	Построение градуировочного графика. 
	Проведение измерений концентраций ионов марганца (II) в анализируемых пробах. 


	Медь
	Методы отбора проб 
	Аппаратура, материалы и реактивы 
	Подготовка к анализу 
	Проведение анализа 
	Режим концентратомера 
	Режим подключения к ПК 
	Построение градуировочного графика. 
	Проведение измерений концентраций ионов меди в анализируемых пробах. 



	Никель
	Методы отбора проб 
	Аппаратура, материалы и реактивы 
	Подготовка к анализу 
	Проведение анализа 
	Режим концентратомера 
	Режим подключения к ПК 
	Построение градуировочного графика. 
	Проведение измерений концентраций ионов никеля в анализируемых пробах. 



	Нитраты
	Методы отбора проб 
	Аппаратура, материалы и реактивы 
	Подготовка к анализу 
	Проведение анализа 
	Режим концентратомера 
	Режим подключения к ПК 
	Построение градуировочного графика. 
	Проведение измерений концентраций нитрат-ионов в анализируемых пробах. 



	Нитриты
	Методы отбора проб 
	Аппаратура, материалы и реактивы 
	Подготовка к анализу 
	Проведение анализа 
	Режим концентратомера 
	Режим подключения к ПК 
	Построение градуировочного графика. 
	Проведение измерений концентраций нитрит-ионов в анализируемых пробах. 



	Фенол
	Методы отбора проб 
	Аппаратура, материалы и реактивы 
	Подготовка к анализу 
	Проведение анализа 
	Режим концентратомера 
	Режим подключения к ПК 
	Построение градуировочного графика. 
	Проведение измерений концентраций фенола в анализируемых пробах. 



	Фосфаты
	Методы отбора проб 
	Аппаратура, материалы и реактивы 
	Подготовка к анализу 
	Проведение анализа 
	Режим концентратомера 
	Режим подключения к ПК 
	Построение градуировочного графика. 
	Проведение измерений концентраций фосфат-ионов в анализируемых пробах. 



	Хром
	Методы отбора проб 
	Аппаратура, материалы и реактивы 
	Подготовка к анализу 
	Проведение анализа 
	Режим концентратомера 
	Режим подключения к ПК 
	Построение градуировочного графика. 
	Проведение измерений концентраций ионов хрома (VI) в анализируемых пробах. 



	Цинк
	Методы отбора проб 
	Аппаратура, материалы и реактивы 
	Подготовка к анализу 
	Проведение анализа 
	Режим концентратомера 
	Режим подключения к ПК 
	Построение градуировочного графика. 
	Проведение измерений концентраций ионов цинка в анализируемых пробах. 




