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BBeaeHve

PacTBOpeHHbIN B MOPCKOW BOAE KUCNOPOA onpeaenseT KUCNopoaHbIA pexnm
BOOHbIX OOBEKTOB M ABNKETCHA OOHMM U3  BaXXHEeAWUX OUoXMUYECKUX
nokasaTenen COCTOoRHUA Mopckon cpedbl. OH obecrnieunBaceT cyllecTBOBaHue
BOAHbIX OPraHn3MoB 1 onpeaenseT NHTEHCUBHOCTL OKUCITUTENbHLIX NPOLIECCOB B
MOPAX U okeaHax. ICTOYHMKaMn NOCTYNeHUs KUCNOpoaa B NOBEPXHOCTHLINA CNoW
BOAbl ABNAKTCA abcopbLma ero ua armocdeps! U NpoayuupoBaHue B pesynbtaTe
HhOTOCUHTETUYECKOV OEATENBbHOCTY MOPCKNX PACTUTENBHBLIX OPraHu3MoB.

B 30He WHTEHCMBHOIO QOTOCUHTE3a (B MOTUYECKOM Croe) 4acto
HadnwaaeTcs 3HaunTenbHOE nepecsileHne MOPCKOM Boabl KMCnopoaom (Bbille
120-125 %). C yBenuueHuemM rnybuHbl €ro KoHUeHTpauvsa nafaeT BCNEACTBUE
ocnadbneHus POTOCUHTE3A U NOTPeDNEHUA Ha OKUCNEHNE OPFraHUYEeCKUX BELLECTB
1 AbIXaHue BOAHbLIX OPraHU3MoB, a Ha HEKOTOPLIX MMybunHax B BEPXHEM CNoe ero
obpasoBaHne 1 pacxoa NPUMepHO OfAMHaKoBLI. [1oaToMy aTu rNyBUHLI Ha3bLIBAOT
CroAMU KoMNeHcaumy, KoTophble nepemMelLaloTcs No BEPTUKanNu B 3aBUCUMOCTHK OT
dOUNINKO-XMUYECKUX, rmapoduonorniecknx YCNOBWIA n NoABOAHOA
OCBELIEeHHOCTY; Hanpumep, 3uMon oOHKM NEXaT bnuxe K noBepXHOCT!.

B uenom c yBenuuyenuem rmybuHbt aedvunt Kucnopoaa ysenuymBaeTCs.
PacTBOPEHHbIN KACNOPOa NPOHUKAaET B rMyBbuHHbIE CNON UCKNIOYUTENLHO 33 CYeT
BEPTUKANbHbLIX LUUPKYNSAUMU M TeyeHUW. B HEeKOTOpbIX crnyyasax, Hanpumep, npu
HapylweHnn BEepTUKANbHOW UUpKynauuu vunu Hanudum SonbLioro KonuyvecTtsa
ferko OKUCNSIIOLWKNXCA OpFraHuYecKnx BeLlecTB, KOHLUEHTpaluna pacTBOPEHHOro
KUCrnopona MOXET CHU3UTBLCA 40 HyMA. B Takux yCcnoBusax HaYyMHAKT NPOTeKaTb
BOCCTAHOBUTENLHbLIE npoueccbl ¢ 00pa3oBaHWEM CepoBoaopoaa, Kaxk 3To,
Hanpumep, uMeeT Mecto B YepHoM mope Ha rnybuHax Gonee 200 m. B
NPUOPEXHBIX MOPCKMUX BOAAX 3HAUUTENLHLIN AenulnT KUCNoPoaa YacTo CBA3aH C
MX  3arpsasHedneM  opraHuvyeckuMy  BeljecTBamy (HedbTenpoayKTamum,

aeTepreHTamu v ap.).

1V
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HacbiuleHne  BOALI  KACNOPOAOM,  COOTBETCTBYHOLLEE  pPaBHOBECHOW
KOHUeHTpauuu, npuHumMmaetca pasHbiv 100 %. 3asucuMmoCTb  3HaYeHUR
PaBHOBECHOW OOBEMHON KOHUEHTpauuy pPacTBOPEeHHOro Kucnopogna oT
TemMnepaTypbl U COMEeHOCTU MOopckux Boa npuseneHa 8 «OkeaHorpadmuyeckux
Tabnuuax» [1].
B okeaHorpapuy pacTBOpEHHbIW B MOPCKOW BOfEe KUCNOPOA OnpeaensaioT
o0ObIMHO MO OAHOW U3 Moaudukauun noaomeTpudeckoro metoaa (0d0bemHoro
meToaa Bunknepa [2] — [4]).
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PYKOBOAAWMUU RBOKYMERT

OB bEMHARA KOHLUEHTPALUWA PACTBOPEHHOIMO KUCNOPOOA B MOPCKUMX BOAAX
Metoauka namepeHvn NoOgOMETPUHECKUM MeTOAOM

[ata ssegeHun — 2011-07-01
1 O6nacTtb npuMeHeHust

1.1 Hacroawuvn pykoBoOAWMN  AOKYMEHT yCTaHaBnusaeT MEeTOAUKY
namepeHun (ganee — meroauka) obbemMHOM KOHUEeHTpauuu pPacTBOPEHHOTO
Kucnopoaa B nNpobax mMOpPCKUX BOLA MOAOMETPUMECKMM MEeTO4OoM B Ananas3oHe
oT 0,1 no 12 cm®/am°.

1.2 HacTtosuinn pyKOBOAALLNA BOKYMEHT npegHasHaueH ans
ncnonNbL3oBaHUs B flabopaTtopuax, oOcyuwecTBnsiloWwinx HadnogeHnsa 3a

COCTOSIHMEM U 3arps3HeHWeM MOPCKUX BOA.
2 HopmaTyBHbIe CCbINKW

B HacTOfWEM pPyKOBOASLEM AOOKYMEHTE WCNONL3IOBAHL! CCLbUKK Ha
cnegywolime HoOpMaTUBHbLIE AOKYMEHTDI:

FOCT 12.1.005-88 CCBT. Obiiue caHnTapHO-rurneHuyeckne TpeboBaHus K
BO3QyXy pabouen 30Hb!;

FOCT 12.1.007-76 CCBT. BpeaHble Bewecrea. Knaccudpukaums v obiue
Tpebosarusa 0e3onacHoCTY

FOCT 17.1.3.08-82 OxpaHa npupoabl. Tugpoctepa. Mpasuna KOHTPONSA
Kayecrsa MOPCKUX BOL

[OCT 17.1.5.04-81 OxpanHa npupoabl. [uapocoepa. [pubopbl #
ycTpoucTea gnsa otoopa, nepsuyHon obpaboTkn 1 XpaHeHus npod nNprpoaHLIX

sog. ObLKne TEXHNYECKUE YCNOBUS
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FOCT 17.1.5.05-85 OxpaHa npupoasl. Fnapocdepa. Obuive TpedoBaHus K
OTOOPY NPOD NOBEPXHOCTHLIX U MOPCKUX BOA, J1bla U aTMOCKEDPHBLIX OCALKOB
FOCT P 51592-2000 Boga. Obwue TpebopaHusa K oTOOpY npob
PMIT 76-2004 [CW. BdyTpeHHW KOHTPONb KayecTBa pes3ynbTatos

KONMMYeCTBEeHHOIo XvvnvyeCcKkoro aHanmaa

MpumeyaHue— CCbiNKM HA OCTanbHbie CTaH4apThl U TEXHUYECKUE QOKYMEHTD!
npueefeHs! B pasgene 4.

3 TpeboBaHue K noKa3zaTensiM TOMHOCTU U3MEPEeHUN

[lpy  coOniopeHun BCEX pernameHTUpyembiX METOAUKOW  yCnoBun
npoBedeHus  U3MEpPEeHWNW, XapakTepuCTUKWM  MOrPelWHoCTU  pesynbTaTta
naMepeHun C BepoaTHOCTBID 0,95 He AomKkHBI  NpeBbIWAaTh 3HAYEHUM,

npuBEAEeHHbIX B Tabnuue 1.

Tadonwuyal-[QuanasoH namepeHuin, s3Ha4deHNa XxapakrepucTuk

norpelHoOCTN N ee CoCTaBnNALWLNX

[Anana3soH namepeHnun [loKka3saTenb {lokasaTensb [Tokasatenb

06BbEeMHON KOHUEHTPaUMn | NOBTOPAEMOCTW | BOCHPOU3BOAUMOCTH TOYHOCTU

DacTBOPEHHOrO (cpepHexBanpa- | (cpegHexksagpaTtuue- |  (rpaHuub
Kucnopoaa, TMMYECKOe CKOE OTKMOHEHUE | NOrpeluHoCTY
V,, cmiom® OTKNOHEHWe | BOCMPOWN3BOANMOCTNU) npw
NOBTOPHEMOCTH) Or, cM°/aM° BEPOATHOCTU
g, cn/am’ P=0,95)
i +A, cm’/om®

O7 0,10 go 2,00 axnion. 0.03 V, 0.06 V, 0,12 V,

Cs. 2,00 go 12,0 kniou. 0,01 Vx 0,02 Vi 0,04 V,
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4 TpeGoBaHUA K cpeAcTBaM U3MepeHUun, BcnomoraTenbHbIM

YCTPOUCTBAM, peakTuBam, marepuanam

4.1 lpu BLINONHEHUW WU3IMEPEeHUN NPUMEHAIOT Crnegyrlue CcpeancTsa
naMepeHuin n BCrnomoraTtenbHble yCTPOUCTBa:

— Becbl nabopatopHble no FOCT 53228-2008, BLICOKOro Knacca TOYHOCTH,
C HanbonbvwuMm npegenom B3sewmnsanms 200 r y npegenom Aonyckaemow

norpewHocTu £10 wmr;

— Becbl nabopatopHbie no TOCT 53228-2008, cpepHero xnacca TOYHOCTH,

c npeaenom sasewusanusa 200 r;

— Bopetka no FOCT 29251-91, 2-ro knacca TOYHOCTY, BMECTUMOCTLIO
25cm° —1wr., 10cm® — 1 wr. n5cem’® — 1 wr.;

— pos3artop nabopatopHet no FOCT 28311-89, nepemeHHoro obwema, C
HakoHeYHuKamu 1-5 cm’ unu nuneTkn rpaaymposanHbie no TOCT 29227-91,

2-r0 Knacca TOMHOCTW, BMeCTUMOCTHI0 1 cm® — 2 wT., 2 cm® — 1 wr.,

5 cm® — 1 WiT.;

— nnneTKka ¢ oaHown ormetkon no FOCT 29169-91, He HuXKe 2-ro Knacca

TOMHOCTY, BMecTumMocTbio 10 v’ - 2 wiT., 50 cm® -3 LT, ;

— konbel mepHble no TOCT 1770-74, He HWXe 2-ro Knacca TOYHOCTH,

BMEeCTUMOCTbI0 500 cm® — 3 wiT., 1000 cm® - 1 Wwr.;
— Konba KoHwdyeckas Tepmoctorkaa no TOCT 25336-82, BMecCTUMOCTbIO
2 AM™;
~ Kon6bt koHuueckue no FOCT 25336-82, BMeCTUMOCTb0 250 cm® — 3 wi.;

— cknaHkn no TY 10-09-203-86, ¢ y3kum ropnom, emectumoctsio 100-

125 cm® ¢ nputepThiMn NpoBKamu (KUCNOPOOHbIE CKNRHKN);

— konba ¢ Tybycom (byHaeHa) no NOCT 25336—82, Bmectumoctblo 250-
500 cm®;

— uunnHapbel mepHble no TOCT 1770-74, smectumocTbio 100 cm® — 1 WT.,
250 cm® — 1 wr., 500 cm® - 1 wr.:
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~ craxaHbt no FOCT 25336-82, smectumocTbio 100 cm® — 2 wir., 500 cm® —
3 wT., 1000 cm® — 1 wr.;

— CTakaHynkn ans B3sewwumsaHus (Owkcbl)) no NOCT 25336-82, Tuna
CB-19/9;

— cTakaH capdoposbivi no FTOCT 9147-80, BMecTUMOCTbIO 600 cm*:

— BopoHKa nabopartopyan no FOCT 25336-82, anameTtpom 7-10 cwm;

— BOpoHka broxHepa Ne 1 vnu Ne 2 no FOCT 9147-80;

— COCyAbl NONWITUNEHOBbLIE W CTEKNSIHHbIE ANA XPaHeHWA PacTBOPOB W
npo6 Boabl, BMecTumocTsio 0,1-1,0 am>;

— Tpybka xnopkanbymesan no NOCT 25336-82, Tuna TX-I1;

— aKcukatop no NOCT 25336-82, ucnonHeHna 2, ¢ AuamMeTpom Kopnyca
190 mm;

— Nanoyky CTEKNsIHHbIE;

— Tpybka pe3uHoBan anuHon 20-25 cM, CO CTeKNAHHbLIM HAKOHEYHUKOM
anuHon 10 om;

— aksaguctunnatop 139—-4-2 no TY-16-10721-79;

— WKak cywmnbHbIn 00WenabopaTopHOro HasHayeHus;

— mellanka marHutHasi no TY 25-11-834-86;

— anexktponmtka no [TOCT 14919-83, ¢ 3akpbiton cnupanbio U

perynupyemoii MOLLIHOCTbIO HarpeBa.

Mpumeyatne— JonyckaeTcs NCNONL3OBaAHWE APYIMX TUNOB CPEACTB U3MEPEHUN,
nocyabl W BCnomoratenbHoro obGopyaoBaHns, B TOM YWCNE WMNOPTHBIX, WMEMLLUX

aHaNOrMYHBIE VM NYYLWNE METPOSIOTNYECKNE XapaKTePUCTUKN.

4.2 Tlpy BLINONHEHUW U3MEPEHUU NPUMEHAINT cneayllne peaxTuBbl W
mMaTepuans.i.

— mapraney (ll) cepHoxucnbin 5-soaHet no OCT 435-77, u.g.a. v
mapraHey (l) xnopucteit 4-soaHbinn no FOCT 612-75, u.g.a.;

— kanun nopuctein no TOCT 4232-74, X.4. wnu HaTpun noaucTblin 2-
BoaHbI o NOCT 8422-76, X.u.;
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- Kanua rngpooxuce no 'OCT 24363-80, x.4. unu HaTpma rmapooKuch no
OCT 4328-77, x.u.;

— Kanwn ABYXPOMOBOKUCBIW, CTaHRapPT-TUTP no
TY 2642-001-07500602-87, C MONAPHOW KOHUEeHTpauuen xonudecraa

BewlecTea akBuBaneHwTa 0,1 mMonb/aM® wunM  Kamnuii  ABYXPOMOBOKUCHbIN
(auxpomart kanua) no [OCT 4220-75, x.u.;

—~ kucnota cepHas no OCT 4204-77, x.u.;

— Kpaxman pactsopumeit no NOCT 10163-76,4.4.a.;

— HaTpuy CEPHOBATUCTOKUCIILIN, CTaHOapPT-TUTP no
TY 2642-001-07500602-87, c¢ wmonsapHO®# KOHUEeHTpauuen Konu4yecTtsa

BewlecTBa aksusBaneHta 0,1 monb/AM® UNn HaTPWUi CEPHOBATUCTOKUCTILIA 5-
BOAHbLIN (HaTpua Tnocynbdar) no FOCT 27068-86, v.4.a.;

— cynbhamuHoBaga kucnota no Y 6-09-2437-79, u.;

— Kanun propucTbin 2-soaHnir (cpropun kanua) no NOCT 20848-75, v.g.a.;

~ xnopodcopm no NOCT 20015-88, ounwieHHbIN;

— cnnpT atunosein no NOCT 18300-87;

— BoAaa auctunnupoeaHHas no NOCT 6709-72;

— bymara nHgukatopHasa csuHuoBas no TY 6-09-5593-98 unu ceuHely (1)
yKCcycHokucnbi 3-soaHbin no TOCT 1027-67, 4.4.a. ¥ yKCycHasa KucrnoTa no

FOCT 61-75, X. 4. negsHasn;

— (bunbTpb!  0Oe33onenHble no TY 6-09-167/8-86 «benas neHra» W
«CUHAA NEHTa».

M pumMmeuyuaHwue — [Jonyckaetca UCNONbL3OBaHWE PEaKTUBOB ¥ MaTepuanos,
N3rOTOBNEHHBLIX NO APYroit HOPMaTUBHOW U TEeXHWYECKOW AOKYMeHTauuu, B TOM uucne

UMNOPTHBLIX, C KBanudukaumen He HUxe ykasaHHow 8 4.2.

5 Metoa namepeHunn

MogoMeTpuueckmiA  MeTo] OCHOBaAH Ha  OKUCHEHUU  KUCMOPOAOM

OBYXBaANeHTHOro mapraHua OO0 HepacTBopumow B Boae Oypou ruapooKucwh

5
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YeTbIpeXBaneHTHOro MapraHua, KoTopas, B3auMogencTBYA B KUCNOW cpefe ¢

noHamy noaa, OKUCREeT wux OO0 CBODOAHOrO #Wofa, KONMYECTBEHHO

onpenensieMoro  TUTPOBaHHbLIM  PacTBOPOM HATPUS CEPHOBaTUCTOKUCNOIO
(TocynbgaTta HaTpun).

Mewawllee BNUSHWE NPU NOQOMETPUYECKOM ONpeaeneHnn pacTBoOPEHHOIo

KACNOpO4a OKasbliBaeT NPUCYTCTBUE cepoBodopoaa U OKACIUTENen (conen

xeneaa (Il1), HUTPUTOB).

6 TpeboBaHus Ge3onacHOCTN, OXPaHbl OKpyXalouwen cpeibl

6.1 [lpy BbLINONHEHUM U3MEPEHU PacTBOPEHHOro Kucnopoaa B npobax
MOPCKUX Bog cobrniopatlor TpeboBaHusi 6€30macHOCTY, YCTAHOBNEHHbie B
HaUMOHarbHbIX CTaHOapTaXx U B npasunax o).

6.2[10 creneHn BO3AEHCTBUA Ha OpraHnam BpegHble BELleCcTsa,
NCNONb3yeMble NPU BbINONHEHUU UN3IMEPEHUN, OTHOCATCSH K 2 1 3-My Knaccam
onacHocTu no [OCT 12.1.007.

6.3 MaccoBasa KoHUEHTpauwa BpeaHbiX BEwecTB B Bo3ayxe pabouyer 30HbLI
He  [O/MKHa  npesbillaTb  YCTAHOBMEHHLIX  NpeaenbHo  A0NYCTUMbIX
KOHUeHTpauun B cootBeTcteuy ¢ [OCT 12.1.005.

6.4 Mpn pabote C KUCNOTOM U T[UAPOOKUCAMW PYKU [AOMKHbI ObiTh
3auuieHbl pe3nHOBbIMM NepYaTKamun, rnasa — 3aWnTHbIMU OYKaMN.

6.5 OTpaboTaHHble pacTBOPbl KUCNOT W TMAPOOKUCEN CNUBAKOT B

KaHanu3sauumio nocrne HenTpanulauni.
7 TpeboBaHuA K KBanupnkaumm onepaToposn

K BbiNONHEHUI0 namepeHun n obpadoTke ux pes3ynsTaTtoB AOMYCKAKTCS C
npocheccnoHanbHbiM  ODpa3oBaHUeM, OCBOMBLUWE METOOUKY, CO CTaXeMm

paboTbl B naboparopumn He meHee 6 mec.
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8 TpeboBaHUA K YCNOBUAM U3MEepPEeHUA

[Mpn BbINOAHEHUU U3mepeHrn B nadbopatopun AOMKHbI BbITb cobniogeHs!
cneayouwme ycnoBus:

- Temnepartypa soagyxa (22+5) °C;

- atmochepHoe gaBnexue oT 84,0 no106,7 «la (ot 630 go 800 mm pT. CT.);

- BNaXXHOCTb Bo3ayxa He 6onee 80 % npu 25 °C;

- HanpsKeHue B ceTn (220+10) B;

- YyacTtoTta nepemeHHoro toka (50+1) 'y,
9 TpeboBaHus K oTOOPY U XpaHeHUHo Npod

Ot6op npod npoussogaT B coorBetcTBum ¢ TOCT  17.1.5.05,
[OCT 17.1.3.08 n TOCT P 51592. ObGopynosaHve ansi otbopa AOMKHO
cooTtretcTBOBaThL FOCT 17.1.5.04 v FOCT P 51592.

[lepeaq oTtbopom npobbl Heobxoanmo ybeauTbes B OTCYTCTBUM
ceposoaopona unu okucnurenawv 8 COOTBETCTBUU ¢ pasgenom 11.

[Mpoba ansg onpepeneHuss KUcnopopa AorbkKHa ObiTh NepBon, B3RTON U3
batomeTpa. [na otbopa Npobbl 0AUH KOHEL Pe3anHOBOW TPYOKKN anuvHon 20—
25 CM CO CTEKNsIHHbIM HakoHedHuMKomM pgnvHon 10 cM HageBawT Ha KpaH
OaTOMETpa, CTEKIMAHHBLIN HAKOHEMHUK ONYCKAT Ha AHO CKNAHKA ANA hukcaumn
Kucnopoaa BmecTumocTbio 100-125 com®  (kucnopogHoi  cknsiHku).  [pw
nepenuBe n3 Apyroro npodooTbopHMKA NOMbL3YHTCA CUDOHOM (PE3NHOBOW
TPYOKOW C ABYMA CTEKNAHHbLIMW HAKOHEYHUKaMY), NOTPYKEHHbIM NPpUMEPHO A0
NONOBYHL! BLICOTLHI BOAHOIO ctonba npobootbopHuka. KucnopoaHylo CKNSHKY w
TPYOKY (CMdOH) npenBaputenbHO ononackmeawT otbupaemon sogon. Boay
HaNMBaKT C YMEePEeHHOW CKOPOCTHK BO usbexaHue obpasoBaHusi BO3OYLUHbBIX
Ny3bipbKOB ¥ OAWMH ODBbEM CKMSHKU NepervBalotT Yepes ee ropno nocne
danonHewnn., CknsHKa AormkHa ObiTh 3anonHeHa OO0 KpaeB U He UMeTb

Ny3bIPbKOB BO34yXa Ha CTEHKax.
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[Ons onpepeneHua kucnopoga u3 npobooTOopHUKa OTOMPAIOT HEe MeHee
npyx pabounx npo6. Ecnu npepnonaraemoe cogepXaHue pacTBOPEHHOTo
Kucnopoaa meHee 2 cm°/aM® oTOUPaDT He MeHee Tpex anuKBoT Npobbl (TpU

KNCNOPOAHbIE CKINsSIHKKU 13 ogHOTO baTomeTpa).

M p u Mm e 4 a Hu e — llpn nnalupoBaHun nNpoBeaeHUs onepaunun no
BHYTpuNabopaTopHOMY KOHTPONIO, HeoBbxoanMMo 0TobpaTh AONONHNTENBHO HE MEeHee ABYX
KOHTPONbHbLIX NPODO.

Cpa3y Xe nocrnie 3anonHeHWa UKCUPYIOT PaCcTBOPEHHLIK Kucnopoa, AN
Yero B CKMSIHKY BHOCAT RocnegosaTtenbHO 1 cM®  xnopuctoro  (unu
CepHOKUCNOro) mMapraHua u 1 cm® WenoyHoro pacTeopa MoANCTOro Kanusa (Mnu
HaTpua). lluneTkn C BBOAUMBLIMW peakTuBamMW HeobxoaumO onyckaTb A0
NONOBUHbLI BLICOTHI CKNAHKWU. [locne BBeASHUs PEaKTUBOB CKNAHKY TWAaTESbHO
3aKpbIBAIOT CTEKNAHHOW NpUTEpTOn npobkon, usberas nonagaHns nNy3biPbKOB
BO3AyXa, W JHEepPrMyHO  nepemelnBaldT  obpasoBaBlMiCs  0CaAQOK
15—20-kpaTHbIM NepeBopavnBaHneEM.

KucrnopogHble CKNSIHKM € 3adukcuposBaHHbiMY npobamun nepeHocsT B
TEeMHOE MEeCTO AnA oTctamBaHws. B TakomM COCTOSHUW UX MOXXHO XpaHUTb
MaKCUMyM CyTkU npy temnepatype He Bonee 10 °C, a npn Gonee BbICOKOW

TeMmneparype He donee 4 u.

10 MoaroroBKa K BbINONMHEHUIO N3MEePEeHNN

10.1 TpuroTtoBneHue pacTBoOpPOB 1 peaKkTUBOB

10.1.1 PacTtBop xnopuctoro (CepHOKKucnoro) mapraHya

Ona npurotoBnenns pacrsopa XtopucToro (CepHoKucnore) mapradua 250 r
XnopucToro mapraHua 4-sogHoro (wnu 300 r cepHoOKucnoro mapradHua OS-
BOAHOrO) pacteopsioT B 300—350 cM® ACTUNNMPOBAHHON BOAbI, DUNLTPYIOT B

MEpHYI0 konby BmecTumocTbio 500 cm® ueped unbTp «benas neHTa»
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AONMBAT AUCTUNNMPOBAHHON BOAOW [0 METKM Ha konbe. XpaHaT B NNOTHO

3aKpPbITOW CKNAHKE.
10.1.2 LlenoyHon pacTBOp MOAUCTOro Kanus (HaTpus)

Ina npurotTosneHus WeNOYHOro pacTeopa noancToro Kanusa (Mnn HaTpua)
noanAabl NpeaBaputeribHO HeobBXxoaAuMO OYMCTUTL OT ceoboaHOro noaa, Ans
Yero Ux NPoMbIBalOT OXNaXXAeHHbIM 3TUNOBBLIM CNUPTOM Ha BOPOHKE bloxHepa
NPy nepemelinBaHun CTEKNAHHON Nanoyvkon 0o nossneHna novTu GecuBeTHOU
nopumuu npombiIBHOrO cnupta. [pomMbiTyl0 CONb CyllaT B TEMHOTE Mexay
nicTaMmn unbTpoBanbHOW Gymarn B TeYeHUe CYTOK N XPaHAT B XOPOLWO
3aKpbIThIX OaHKax M3 TEMHOro cTekna. 3atem roToBAaT cneayowmue pactTeopb:

a) BOAHLIA pacTBOPp WOAUCTOro Kanua (HaTtpmA) FTOTOBSAT pacTBOPEHMEM
350 r nogucroro kanus (Kl) vnn 392 r noauctoro Hatpus (Nal-2H,0) 8 300
400 cm’ AMCTURNUPOBaHHOW BOAbI. TlpK HaNUUUU MYTW PAacTBOP PUNLTPYIOT
yepe3 PUNLTP «CUHAR NeHTay;

0) BOOHLI PaCcTBOP MAOPOOKNCU HATPUA UNU Kanusa roTOBAT PacTBOPEHUEM
350 r NaOH (490 r KOH) B 360 cm® guctunnuposaHHOl BoAbl. PacteopsTs
rMAapooKucy cnefyet B hap@opoBOM CTakaHe (MNu KpyXKe) rnasnpoBaHHOM
BHYTPUY, gobaenaa nopunamm Boay nNpy akTMBHOM NEepemellnBaHun.

[lonyyeHHble pacTBOpbl uoauaAa U rMAPOOKUCKH CMELWNBAOT B MEpPHON
konbe BmecTumocTbio 1000 cm® 1 noBoaAT o6bem AUCTUNNNPOBaHHOW BOAOW
0o metkn. llonyveHHbI pacTBOpR XPaHAT B TEMHOW CKNAHKE C Pe3rHOBOWU

npobkon.
10.1.3 PacTtBop kpaxmana, 0,5 %-Hbin

Ona npurotoeneHnsa pacteopa kpaxmana 0,5 r kpaxmana B30anTbLBaKT C

15-20 cm® aucTunnupoBaHHON BOAbl. CYCneH3wio NOCTEneHHO NPUIMBAIOT K



PO 52.10.736-2010
80—-85 cM® kunsiLelh AMCTUNNUPOBAHHOM BOAbL! U KMNATAT ewle 2—-3 muH. Mocne
OXNaXaeHUs KOHCEPBUPYIOT JobaBneHuem 2—3 Kkanenb Xnopodopma.

PacTBOp XpaHAT B XONoAUNbHUKE A0 NOSKBIEHUA MYTH.

10.1.4 PacTBOp Kanwun ABYXPOMOBOKWCOTO > MONAPHON

kOHUeHTpauveir 0,02 monb/aM’ KONMYeCTBa BelleCTBa IKBUBaAMEHTa

[lprt ucnonb3oBaHuUy CTAHAAPT-TUTPA Kanua [OBYXPOMOBOKUGNOIO €ro
PacTBOPSIIOT B AUCTUNNUPOBAHHOW BOAE B MEPHOW Konbe BMECTUMOCTLIO
500 cm°, 3aTeM NUNEeTKOW C OOHOW MeTKOW oToupaloT 50 cMm® nosyyYeHHOro
pacTBOpa, NEPEHOCAT B MepHylo Konby BmectumocTbio 500 cm® M poBomdaT
00beM ANCTUNNNPOBAHHON BOOAOW 10 METKN.

Lna  npurotoBneuWnst  pacteopa wWaBecky 0,4204 r  kanus
asyxpomosokucnoro (K,Cr.O;), npeasapuTenbHO BbICYLWEHHOTO B CyLIUITBHOM
wxady npy 105 C B TeueHue 1-2 4, NEPEHOCAT KONMMYECTBEHHO B MEPHYIO
konby BMecTUMOCTbIO 500 cM’, pacTBOPSIIOT B AWCTUNNUPOBaAHHOW BOAE W
nosoasit obvem pacrteopa Ao METKU Ha Konbe.

XPaHAT B CKAsiHKe C npuTepTon Npobkon B TEMHOM MecTe He Bonee 6 Mec.

10.1.5 PacrBop HaTpua cepHoBaTucTtokucnoro (Hatpus tuocynboara)
C MORAPHOA KoHueHTpauueh 0,02 monb/gM’ KonwyecTBa BeuwiecTsa

JKBMNBaneHTa

[lpn ncnonb3oBaHUM crasvfapT-TUTPa HaTPUA CEePHOBATUCTOKWUCIIOrO €ero
PacTBOPAKT B AUCTUNNNpPoBaHHOY Boae ceBoboaHow oT CO, B MepHou Konbe
BMecTuMocTbio 500 cm®, 3atem oTbupaiotr 50 cm® monydYeHHOro pacTBopa,
NEpeHOCAT B MEpHyK Konby BmectumocTbio 500 cm® u gooasT o6bem
AUCTUNNupoOBaHHOM BOAOW A0 METKMW.

Mpyv npuroToBnednn pacreopa w3 conu Haeecky 5,0 r  HaTpus

cepHoBatucrokncroro (Na;S;0; -5H,O) nepeHocsit B MepHylo  Konby
10



P 52.10.736-2010

BMecTumocTbio 1000 cM®, pacTBOPAIOT B OUCTUNNMPOBaHHOW BOAE CBOBOAHO
ot CO, n poBoadaT obbem pacteopa A0 MeTKu Ha Konbe.

B kayecTBe KOHCEpBaHTa K MOMyYeHHOMY pacTBopy Aobasnsior 3 cm®
xnopodopma. lepen onpeneneHuem nonpaso4HOre KoahdpuunenTa pacTBop
BbIAEPXMNBAKT HE MeHee 5 CcyTOK. XpaHAT B CKIMNAHKE ¥“3 TeMHOro crekna, C
nnoTHO nputepTton npodkon. [lpn npuroToBneHuM OONLLWIUX KONUYECTB
peakTuBa ero XpaHAT B DyTbIY U3 TEMHOro CTeKna C NOrMoTUTENbLHON TPYOKOW
3anonNHEeHHOW MOPOOKUCBHIO Kanusi nvu HaTpus.

[TonpaBoyHbIN KO3hMUUNEHT K KOHUEHTpauuu pacTBopa TUoCynbdaTa
HaTpusa onpeaensiorT exeHedenobHO NpyY HenpepsiBHOW pabote wnwu nepeg

cepneu onpeaeneHny B cooresetcreumn ¢ 10.2.

MpumeuaHue ~ Csoboanylo or CO, Boay roToBaT kunaueHuem 1,5 am’
AVCTUNNMPOBaHHOM BOAb! B Konbe BMecCTMMOCTbIO 2 AM° B Teuenue vaca. [lepeg
KMCMoONb3oBaHMEM BOAA AOMKHA OCTLITL B 3TOW Xe Konbe cHabweHHON Xxnopkanbuyuesou
TpyOKOW 3anoftHeHHOW TUAPOOKUCBID Kanus wnu  HaTtpua. Mcnonb3yloT B [EHL

NPUFOTOBNEHUA.

10.1.6 PacTBOpP YKCYCHOKMCNOFO CBUHUA 3 %-HbIN

[Inn npurotoBneHuss pacteopa B 97 cM° AUCTANIMPOBAHHON BOAbI

no6aBnNAT 2—3 Kanny yKCYCHOW KUCNOTbI U 3 I YKCYCHOKWUCNOro CBUHLA.
10.1.7 PacTBOop cepHon KMcnortbi 1:4

Ons npurotosnexuss pactBopa 100 CM® KOHLIEHTPVUPOBAHHOW CEpHOIA

KMCNOTH! cmewwmaaioT ¢ 400 cM® AMCTMNNMPOBaHHOM BOASI.
10.1.8 Pacreop hropuna kanus 40 %-Hbin

[Ins npurotoBneHua pacrTeopa B crakaHe pacteopsitoT 40 r dotopraa kanus
B 60 cM® OMCTMANWPOBaHHOW BOAbl. PacTBOp YCTOWYMB NpU XpaHEeHUU B

NONUaTUNEHOBOW Nnocyae.
11
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BMecTuMocTbio 1000 cm®, PacTBOPAIOT B  AUCTUINWPOBAaHHOWN BoAe
ceobonHon ot CO, u JoBoOAT 00bEM pacTBOpa A0 METKM Ha Koribe.

B KkauyecTse KOHCepBaHTa K RonyyeHHomy pacteopy AobasnswoT 3 cm®
xnopodopma. llepen onpegeneHnem NONPaBOMHOIO KoadduLMeHTa pacTBOp
BblAEPXKMBAOT HE MeHee O CyT. XpaHAT B CKNAHKE M3 TEeMHOro crekna, C
NNOTHO nipuTepTon npobkon. [lpyn npuroToBnNeHWM OONLLUKMX KONMUYECTSB
peakTviBa ero XpaHsaT B OYyTbiNY U3 TEMHOro cTekna ¢ NorNoTUTENLHON TPYyoKon
3anofNHeHHON MAOPOOKUCKLIO Kanusa unu HaTpus.

[TonpaBoYHbIK KOMMMUUMEHT K KOHUEHTpauun pacTeopa ThocynbdaTa
HaTpua onpeaensioT exeHegensHO NPy HenpepbiBHOW paboTte u nepen cepuet

onpeneneHun.

MpumeuaHue — CsobogHyio ot CO, BOAY FOTOBAT KunsueHuem 1,5 am°
AMCTUNAMPOBAHHOW BOAbl B KOnGe BMECTMMOCTHIO 2 AM® B Teuenue uaca. [lepen
MCNOMb3oBaHvem BoAa AOSHKHA OCTLITbL B 3TOW e konbe cHabXeHHOW XxnopKanbuveson
TPYOKOW 3anonNHeHHOW rMOAPCOKUCHID Kanus wunu  Hatpua. Mcnonb3yioT B  AeHb

NpUroTOBNEHN,.

10.1.6 PacTBOp cepHOU KMCNoOTbl 1:4

Ons ero npwurotoBnexusa 100 cm® KOHUEHTPUPOBAHHOWN CEPHOW KWCNOTh!

cMewmnBaloT ¢ 400 cM® AMCTMNNUPOBaHHOM BOARL.
10.1.7 PacTBOp YKCYCHOKMCNOro cBuHua 3 %-Hbii

[na npurotosneHuna pacteopa B 97 cm® ANCTUNNNPOBAHHOU BOAbI

000aBnAT 2—-3 Kannu yKCYCHOWN KUCNoThl U 3 I YKCYCHOKUCIIOro cBnHUA.

12
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10.1.8 PacTBOp XNTOpHOWU PTYTH

[Ana npurotoBrieHua pacreopa pactsopstoT 0,25 r xnopHou prytm v 20 r

xnopucToro Hatpusi B 100 cM® QUCTUNNVPOBAHHON BOALI.

10.2 OnpeperneHue NOoNPaBoYHOro kKoachbuumnenTa K
KOHLIeHTpauuun pacTtBopa HaTpuAa CepPHOBaATUCTOKUCNOIO

(Tnocynbdara HaTPUs)

B xonby ons tutposanus sHocsit 80-90 cM® OUCTURNNPOBAHHOW BOAbI,
10 cm® pacTBopa Kanua [BYXPOMOBOKWUCIOIOC MONSIPHOM KOHKLUEHTpauuen
0,02 mons/am®, nobasnsiot 1 r cyxoro noauctoro kanus (K1) u 10 cm® pacTeopa
cepHou KMCnoThl 1:4. Pactsop nepemMeLllnBaioT, BbiAepXXUBaKT O MUH B TEMHOM
MECTE U TUTPYIOT PacCTBOPOM Tuocynbdarta HaTpus [0 NosABneHma cnabo-
XENTON okpacku. 3aTem nobasnaoT 1 cM® pacTBopa Kpaxmana ¥ NPoAOIKaIoT
TUTPOBaAHME OO0 WCYE3HOBEHUs1 CuHEn okpacku. [MOBTOPSIOT TUTpOBaHWE W,
ecnu pacxoxaeHune mexay obbemamu TuTpaHta He Gonee 0,05 cM®, 3a
pe3ynsTaT NPUHUMAIOT UX CpeaHee 3HayeHue.

B npoTUBHOM cny4yae NOBTOPAIOT TUTPOBaHKUE N0 NOMNyveHWUsl pe3ynbTaTos,
oTnuYatowmxcs He 6onee yem Ha 0,05 cv°.

[lonpaBoYHbIN  KOAMPULMEHT K K KOHUeHTpauuu Tuocynbarta HaTtpus
onpegensitoT no opmMmyne

K=V 1V, (1)
rae Vi, —o6beM pacTsopa Kanvs A8YXPOMOBOKUCNOTO, CM®;

V, — 06bem pacreopa Tuocynbarta HaTpus, MoweaWwni Ha TUTpoBaHue,

CM".

13



PO 52.10.736-2010
ronybon okpacku CBUAETENbLCTBYET O Hanuuuu B BOAE OKUcNUTenen (xenesa
(I11), HuTpUTOB).

11.30na ycTpaHeHus wMewawwero BnusHua conen xenesa (I} npw
BLINONHEHUN uU3MepeHun B npody nepen agobaBneHnem pacTBopa KUCNOTHI
cnegyet BHect¥ 1 cm® pacTBopa dhTopuaa Kanus.

11.4Mpu  KoHueHTpaumu B npobe HuTputoB Gonee 0,05 mr/gm°, npwm
BbINONHEHUKM W3MepeHun nepen podaBneHnemM pacTBopa KUCMOTHI cneayer

sHecT# 1 cM® pacTBopa cyfNbaMUHOBOM KUCNOTHI.

12 NMopsaok BbLINONHEHUA U3MEPEeHNN

TuTpoBaHne npobd c 3atbuKCUpPOBaHHLIM KACNOPOAOM MOXHO HaYMHaTb
TONBKO Mocne TOoro, Kak OTCTONABLUMWCA 0Cadok Oyaer 3aHMMaTh MeHee
NONOBUHLI BbLICOTbI KUCNOPOAHOW CKNAHKW. CKNSHKY OTKPLIBAKOT, BBOAAT
NUNETKOW 2 CM® CepHOM KUCTMOTbI, HE KAacasiCb ¥ He B3My4uBaa ocagka. llpwu
obHapyxeHun B aHanu3anpyemow BoAe okucnutenen nepen pobaeneHuem
KUCNOTLI NpefBapuTensHO nposoaaT onepauuu no 11.3 unu 11.4 BoiTecHeHue
N3 CKNAHKW YacTU NPO3paYHOU XNAKOCTU HEe nMeeT 3HaYeHrs ANA aHanuaa.

Coaepxumoe CKNaHKY NepemewnBaloT 4o NONHOro pacTeopenus ocanka. B
TakoMm Buae npody MOXHO XpaHuUThL B TEMHOM MecTe He bornee 1 u.

Otbupaior 50 cM® pacteopa (nMUNETKy npeasapuTenbHO OnonackuBarT
3TUM pPacTBOPOM), NEPEeHOCAT ero B Konby ANA TUTPOBaAHUA U TUTPYIOT
pacTBOpOM TWoCynbarta HaTtpus u3 OopeTkn BMecTUMocTbio 10 cM® unu
25 cM® [10 TeX Nop, NOKa OH HE CTaHEeT CBEeTNO-XenTbiM. 3aTem npuGasnsioT 1
cM® pacTBOpa Kpaxmana v NpofomKaT TUTPOBAHME [0 UCHE3HOBEHUS CUHE
OKpacku. IoBTOPSAIOT onpeaenerue, oTbupasa annukeoTy Npobbl.

Ecnv npearnonaraeTcs, YTo KOHUEHTpauus Kucriopoaa meHee 2 cm’/am’
peKkoMeHayeTCHA TUTPOBaTLb BECb OOBEM KUCHIOPOAHON CKNAHKA. B atom cnyyae

TUTPOBaHWE BEAYT M3 BIOPETKN BMECTUMOCTbIO 5 cM®.

14
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13 BbiuncneHue pesynsratoB U3MmepeHun

13.100beMHy10 KOHUEHTPauuw V. paCTBOPEHHOrO KUCnopoaa HaxoaaT no

dopmyne
0,112-10° .V, -V -K
y, = (2)
| " -2)
rpe V. — obbemMHass KOHUEHTpauus  pacTBOPEHHOro  Kucnopoga B

aHanuaupyemoi npobe soabl, cm°/am’;
0,112:10° — KO3(MULMEHT, YUMTLIBAOWMIA MONSPHLIG 0B6beM rasa,
3aHMmaembin v npu 0 "C v gasnenun 1 at™. (COCTOAHME AanLHOro ra3a),

V¥ — ODBbEM pacTBOpa HaTpus CEepHOBATUCTOKUCNOro (Tuocynbdarta

!

HaTPWS), 3aTpayeHHbIVi Ha TUTPOBaHUE NPOBbI, CM;

V — 06B&Mm npobbl (06BEM KucnopoaHoi cknsikm no 10.3), cm®;

K — nonpaBoOYHbI KOIPMUUNEHT K KOHUEHTpauun Tuocynbdarta HaTpus,
onpefeneHHbik B cooTBeTCcTBUK ¢ 10.2;

V; — 06beM anuKksoTbl NPODLI B3ATOW ANs aHanusa, cM™;

(V¥ -2) — 0BbEM KMCROPOAHONM CKMSHKW 33 BblMeTOM 2 CM°, A06aBNEHHBbIX

npy douKkcauumn kucnopoaa, cm°.

13.23a pesynbtaT V. npuHuMmaloT cpeaHee apudmetudeckoe u3 AByX

napannenbHblX U3MepeHWn OoObeMHOM  KOHUEeHTpauuyu  pacTBOPEHHOro
Kucnopoga, €cnu pacxoxgeHue mexagy HUMKW He npeBblulaeT npegena
NOBTOPAEMOCTW I, KOTOPLIY BHIYNCNAKT NO (hopMyne
r=2,77 o,, (3)
rae o, — nokasartenb NOBTOpsSeMocTu no Tabnuue 1, em/am°.
Ecnu pacxoxaeHve npesblllaeT npeaen MNoOBTOPAEMOCTH, BbIMNONHSIOT
NOBTOPHOE TUTpOBaHWe npoldbi. [py NOBTOPHOM pacxoXaeHWW pesynbsTaTbl
aHanu3a OpakyoTca, a B nabopatopuu nNPoOBOAUTCSt BLISICHEHWE NPUYUH,

NPUBOAALLMX K HEYI0BNETBOPUTENLHLIM Pe3ynbTaram.

15
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Ecnu npoBect¥ NOBTOpPHOE onpeneneHne HeBO3MOXHO, TO pe3ynbTaThl
OpakyloTcs.
13.3Pe3ynbTaTtbl M3MepeHuit OOBEMHOWM KOHLEeHTpauuu pacTBOPEHHOro
Kncnopoga B AOOKYMEHTax, npegycmarpusanowmx WX UCNonb3oBaHue,
NpeACTaBNAT B Buae
7 0, cmgm’ (P =0,95), (4)

roe A - xXapaktepucTuka norpewHocT U3MEpeHus ANs AaHHOW o6bemHown
KOHUEHTpaunn1 pacTBOPEHHOro kucnopoaa (no tadnuue 1).
UucneHHble 3HadeHusi pesynbtata WU3MEpeHWs OOMKHbl OKaHYNBaTLCH

HMPOoN TOro Xe pas3psiaa, YTo U 3HaYEHUA XapaKTePUCTUKM NOrPeLLHOCTH.

[ipumMmevanne-—-B cnydae, ecnu pesynbtaT UsMepeHUt 06 EMHON KOHLIEHTPaUuu
PAcTBOPEHHOIO KUCNOpoAa HUXe rpaHnUbL! AnanasoHa u3MepeHui, B peaynotaTte namepeHun

yKasbiBaloT «meree 0,10 cm>/am».

13.4CTeneHb HacbIWeHUss pacTBOPEHHBLIM KMCnopoaoM npodsl soabl X, %,

BbIUUCNAIOT NO popmyne

- 100-V. -
—.

I

X

rqe Vx — HangeHuasi cpenHsst KOHUEeHTpauus pacTBOPEHHOro Kucnopoaa,
cm’/om’;

C,— PpaBHOBECHasA KOHUEHTpauusa Kuacnopoga C y4eTom peanbHOW
Temnepatypst Boabl /n Situ (B ycnosuax otbopa) U CONEHocTM NpPoOL
HalaeHHas no Tabnuuam [1], cm®/am’.

13.50pn HeOBXOANMOCTU NPeACTaBNeHUsA Pe3ynbTaTtos B eAuHNLAax Macehl
PACTBOPEHHOIro KUCNOpPoAa CNonb3yrT cneaytoulee COOTHoLLEHue

1 mr/iom® = 1,429 cm®/om®. (B)

16
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14 KOHTpONnbL KayecTBa pe3yJibTaTOB U3MepeHun

14.1 OOwmme nonoxeHns

14.1.1 KOoHTpORNb KavyecTea pesynbTaTtoB U3MEepeHun npeaycmaTpyBaet:.
onepaTtuBHbIN KOHTPOSb Mpoueaypb! BbiNONHEHUA uamepeHuin (Ha OCHOBE
OUEHKKM NOBTOPAEMOCTU NPU peanusauun OTAENbHO B3ATOK KOHTPONLHOW
npoLienypst);
KOHTPONb CTabUNbHOCTM Pe3ynbTaToB U3MEepeHnd (Ha OCHOBE KOHTpONs
CcTabunbHOCTU CpeaHeKBaapaTNYEcKoro OTKNOHEHUA NOBTOPAEMOCTH).
HuanasoH  u3MepeHult, 3HavYeHus  npegencB  MNOBTOPAEMOCTU U
BOCNPOU3BOAMMOCTY NpuBeleHbl B Tabnuue 2.
Tadonuya?2-[duanason namepeHnin, 3HayeHus npeaenos

NOBTOPAEMOCTU U BOCNPOM3BOAUMOCTY NPY AOBEPUTENBHON BEPOSITHOCTY
P=0,95

.ﬂuanaao;l namMepeHuni [penen - lpeaen socnpov3BoAUMOCTH
O0BbEMHON KOHUSHTPauun | NOBTOPREMOCTH (ANS (3HaYeHue JonycKkaemoro
PAcTBOPEHHOIO ABYX PEe3yNnbLTaToB pacxoXxaeHwsa Mexay AByMS
Kucnopopaa, napannensHbiX pe3ynbTatamin uamepeHun,
V., cm>/om® onpeaenexni) NONYyYEHHLIMMU B PA3HbIX
r, em>/am’ niabopaTtopuax)
R, cvigm®
| O1 0,10 o 2,00 BknoM. 0,08 V, 0,17 V,
Cs. 2,00 ao 12,0 skniou. 0,03 V, 0,06 V,

14.1.2 INepnogu4YHOCTL OnNepaTuBHOTO KOHTPONSA npoueaypb! BbINOHEHUSA
M3MEepeHnn, a TaKKe peanusyemble npoueaypbl KOHTPONA CTabunbHOCTY

Pe3ynNbTaToB BLINONHAEMbIX U3MEPEHU pernaMeHTUpyoTcs B PykosoacTee no
17
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KayecTtsy nabopatopuu (Mnn  Opyrom JOKyYMEHTE CUCTeMbl KavecTtsa,

pernameHTUpyrowemM npoLeaypbl BHYTPNNabopaTOPHOrO KOHTPOSA) C yYETOM
Tpebosanun PMI” 76.

14.2 KOHTPOIIb NOBTOPAEMOCTN

KOHTpONb NOBTOPAEMOCTM NPOBOAAT UCNONb3ya padboune v KOHTPO&bHble
[pooLl.
Ka4yeCcTBO KOHTPOJIbHOW npoueaypkl NPU3HaoT yA0OBNETBOPUTENLHLIM, €CN

pe3ynbTaT KOHTPONLHON NPOUEAYPLI I, CM°/AM°, YAOBNETBOPSET YCNOBUIO

= | Vi1 — Viols r, (7)
rae Vi, Ve — pesynbTatel uv3MepeHuss OOBEMHOM  KOHLEHTpauuw
PaCTBOPEHHOTO KUcNopoaa 8 paboyeil 1 KOHTPONLHOI Npobax, cm/am®:
r — npeaen NoBTOPAEMOCTY B COOTBETCTBUM C Tabnuuen 2, cm’/om®.
[lpn HeBbiNonHeHWn ycnosus (7) npoueaypy u3aMepeHust NOBTOPSAIOT,
MCMOML3YA BTOPYIO KOHTPOMNbHYIC npoby. [lpy NMOBTOPHOM HEBLINONHEHUW
ycnoeus (7) BBLISCHSIOT NPUYKHLI, MPUBOASILLINE K HEYAOBNETBOPUTENLHLIM

pesynbrtaram, ¥ ycTpaHsaoT ux B cootTeetTcTBun ¢ PMI™ 76.
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KrtoueBble cnoBa: BoAa Mopckaa, oObéMHas KOHUEHTpauuA, pacTBOPEHHbI

Kncnopona, MeToanka namepeHun, noqoMeTpuveckun MeToa
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JlucT perncrpauumn N3aMmeHeHUn

Homep Homep cTpaHuLb Homep [[loanucs HaTa
name- NOKYMEHTa
HEHWUA | 1smeHen-|aamenen-| HosoW | anrynu- | (O H) BHGW’
HO | HO POBaHHOW | HUA HUS
nameHe- | uameHe-
HUAS HUS
| H —
st — - ~ —

OrneyataHo OAO ®OIT 3aka3 16 Twupax 180 2ks3.




