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CTaHmapT yCTAaHABIMBAECT METOIBI XMMHYECKOTO aHAJIM3a COJIEHBIX BOJ HA BCE KOHTPOJMPYEMBIE KOM-
IIOHEHTHI, 32 UCKIIOYEHHUEM ra3000pa3HEIX.

ITonroroBka amnmapaTypbl, p€aKTHBOB H PaCTBOPOB K NMPOBEACHHUIO aHAJIM3a, TPeGOBaHUS G€30IMaCHO-
cti — 1o I'OCT 26449.0—85.

1. TMKHOMETPUYECKA METO/I ONIPEAEJEHHUA IUIOTHOCTHA

1.1. CymmocTs MeTon2

IT10THOCTE HCCENYEMOTO PacTBOPA OMPEIEISIOT KaK YACTHOE OT JeJIEHUS YMC/IOBOTO 3HAYCHHS €10
MaccChl B OTKATMOPOBAaHHOM MMKHOMETPE Ha YMCJIOBOE 3HAUE€HHEe 00beMa pacTBopa. KammbpoBaHue MUKHO-
MeTpa MPOBOIAT IO Macce TUCTWLIMPOBAHHOM BOIEI mpu Temmepatype 20 °C.

1.2. Ammaparypa, peaKTHBBI H PaCTBOPbI

Bechl aHamUTHYECKHE.

TepMOCTaT ¢ OCHOBHO¥ IMOTPEITHOCTHIO CTa0MAM3aIuu TemmnepaTypsl He MeHee 0,1 °C.

TTUKHOMETPEI CTEKTAHHBIE BMECTUMOCTEIO 25 cM>,

TepMOMETp PTYTHBIN CTCKISTHHBINM cO 1mKamoi oT 0 1o 30 °C u ueHoi genenus 1 °C.

bymara ¢ounbTpoBanbHas.

Bopa npuctuinupoBaHHas.

1.3. [IpoBenenne anamm3a

ITukHOMETp BBICYLIMBAIOT, 3aTEM B3BEILIUBAIOT BMECTE C MPOOKOI U 3aMONHSIOT JUCTUWITMPOBAHHOM
BONOI Ha 2—3 MM BBIlle METKU. Boxy BeImepkuBaoT B TeueHue 30 MuH npu Temmeparype 25 °C (Ha 5 °C
BBITIe HAMEYEHHOM IS TIOCIEAYIOIIETO TePMOCTATUPOBAHMS) C LIETBI0 YMEHBIICHUS BO3MOXHOCTH 00pa-
30BaHUSA ITy3bIPHKOB BO3IyXa HA CTEHKaX MUKHOMeTpa. [IMKHOMETp ¢ BOIOM BBIICPKUBAIOT B TEPMOCTATE B
TeueHue 40 muH mipu Temmeparype 20 °C u, He BRBIHUMASA U3 TEPMOCTATA, TOBOISAT YPOBEHb BOAEI B HEM IO
METKH, YAAJISIS U3MHILKY C MOMOILBIO (PUIETPOBATBHOI OyMaru. 3aTeM U3BIEKAIOT MUKHOMETP M3 TEPMO-
CTaTa, HACyXO BREITHPAIOT €T0 U B3BEIIMBAIOT, ONPENEIIT MACCYy TUKHOMETPA C TUCTIWLIHPOBAHHOM BOIOIA.
OcBOOOAMB MUKHOMETP OT AUCTWITUPOBAHHOW BOMBI, TPHKABI MPOMBIBAIOT U 3aIMOJHSIOT €T0 MCCIIeaye-
MBIM pacTBOPOM. B TOif K€ IMOCIIenoBaTEMFHOCTH OMPEASIIIOT MacCy MTUKHOMETPA ¢ HCCIEAYEMEIM PacTBO-
pOM.

1.4. O0paboTKa pe3yabTaTOB

1.4.1. TINOTHOCTh HCCETYEMOTO PACTBOPA P, T/CM>, BEIYMCIAIOT MO (GOpMyIe

_ (m3 —ml) . 0,9982
p e —>

Ws3paune odumuanbsHoe IlepeneuaTka BOCHpemeHa
*

Ilepeusdanue.
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rae m; — Macca MUKHOMETpa, T;
m, — Macca MMKHOMETpa ¢ TUCTWUIMPOBAHHOM BOOOM, T;
m; — Macca MMKHOMETPA ¢ MCCIICAYEMBIM PacTBOPOM, T;
0,9982 — 3HaYeHHME TJIOTHOCTH JMCTHIUIMPOBAHHOM BOABI MpH Temmeparype 20 °C, t/cm>.
1.4.2. AGCOJIIOTHBIE TOMYCKAEMBIC PACXOXICHHS PE3y/ILTaTOB ABYX MAPAIEIbHBIX OMPEACICHUHA HE
JOJDKHBI mpesbiath 0,0004 r/cm3.

2. TPABUMETPUYECKHME METO/IBI ONIPEJEJIEHNS HEPACTBOPMMBIX
B BOJIE BEIIIECTB

2.1. CymHocTb METOI0B

HepacTBopuMBie B BOAE BELIECTBA OTACISIOT MyTeM (WIBTPOBAHHS HCCIIEAYEMOro pacTBopa, Ipo-
MBIBAIOT TUCTHUIMPOBAHHON BO/IONM M OMPEACIISIIOT X Maccy.

2.2. MeToa ¢ HCNONb30BAaHMEM (PUIBTPYIOIMX THIJICH

Meton MpUMEHSIOT NMPH OMPEACTICHUHA MaCCOBOM KOHLIEHTPALMH HEPACTBOPHUMEIX B BOJIE BEIIECTB OT
5,0 Mr/oM> 1 Goree.

Hyoxumii ipenen oGHapyxenus coctasisiet 0,5 mr/mm>,

2.2.1. Ammmapartypa, peakKTUBbI B PaCTBOPHI

Becwl ananuTHYECKUE.

IIkad cymmabHbIA.

Turau QUALTPYIOIHE ¢ pasMepoM mop 1—16 MKM.

Hacoc BomocTpyiiHBIN.

Kon6sr mia ¢puasTpoBaHMS.

BDKCHKATOP.

KonGs1 MepHEIE BMecTUMOCTBIO 500 1 1000 v,

2.2.2. IIpoBeaeHue aHamn3a

0O6BeM HCCIIemyeMOoTo pacTBopa, comepxarmii 5S—S500 Mr HepacTBOPHMEIX B BOJE BEINECTB, (DHIIBT-
PYIOT Yepe3 NMPeABAPUTENIBHO B3BEIICHHbBIN (DMIBTPYIOLIHIT TUTE/Ib, OCAIOK HA THIJIEC IIPOMBIBAIOT JHUCTHII-
JIMPOBaHHOU BONOi. Turesb ¢ OCAIKOM BBICYLIMBAIOT B CYyIIMJIBLHOM IuKady B TeueHue 1,5—2,0 u mpu
Temmeparype 105—110 °C, oxnmaxngaoT B 3KCHKATOpe 10 TeMrieparypsl 20—25 °C u B3pewmBaor. Onepauyu
TIOC/IEAOBATEIEHOTO BEICYIIMBAHUS, OXJIAXICHHS U B3BCIIMBAHMS MMOBTOPSIOT HE MEHEE TpeX pa3 A0 JA0oC-
TIDKEHHS ITOCTOSTHHOM MACCHI TUIVIS C OCAIKOM.

2.2.3. O6paboTKa pe3yILTATOB

2.2.3.1. MaccoBylo KOHLEHTPALUIO HEPACTBOPHMEBIX B BOHE BELUECTE X, MI/AM>, BBIYHCISIOT MO
dopmyne

X= (my —my,) - 1000

V b
roe m; — Macca QUIBTPYIOLLETO TUIJIA ¢ OCAIKOM, MT;
m, — Macca QUILTPYIOLLErO TUIJISA, MT;
V — 00beM HCCAEAYEMOro PacTBOpa, B3ATHIH I aHANM3a, CM>.

2.2.3.2. JlomyckaeMbie PaCXOXAECHUS PE3YIbTATOB NBYX MApaJIe/IbHBIX OMpPEAeICHUI HE TOJDKHBI Mpe-
BBINIATh 3HAYEHWH, IPUBEACHHBIX B Ta6. 1.

Taonuma 1

JlomycKkaeMoe pacxoxacHHe JlomyckaeMoe pacxoxaeHue
MaccoBasi KOHLIEHTpaLUs MaccoBasi KOHLEHTpaLKA
HEPAaCTBOPHMBIX B BOJE B abcomoT- B OTHOCH- HEPaCTBOPUMBIX B BOAE B abcomoT- B OTHOCH-
BCILICCTB, Ml‘/,lIM3 HBbIX €AHHH- TCABHBIX BCLIECTB, Ml‘/le3 HBIX €THHH- TEABHBIX
1ax, Mr/;lM3 enquHMIax, % ax, 1\/[1“/,[[1\/13 enquHMIax, %

0,5 0,4 80 20,0 0,7 4

1,0 0,4 40 50,0 1,3 3

5,0 0,4 8 100,0 2,2 2

10,0 0,5 5 300,0 u 6onee — 2

IIpuMmeyvaHnue Kk Taba 1—38. Ilpu HCOOXOTUMOCTH pa30aBIECHUS HCCIEAYEMOTO PACTBOPA 3HAYCHHUE ETO
MAcCCOBOM KOHIEHTPALMH CIEAYET Pa3deMTh HA KPaTHOCTh Pa30baBIeHUs.
I[OHYCK&CM]:IC PaCXOXICHUS B OTHOCUTCIBHBIX CIUHHUIIAX OOJIKHBI COOTBCTCTBOBATH MAacCOBOM KOHICHTPAIlL XA

pa36aBIEHHOTO PacTBOpA.
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2.3. MeToz ¢ HCNOAb30BAHHEM OyMAXHBIX (PHABLTPOB

Merton MpUMEHSIOT MPH OMPENEICHUN MaCCOBOI KOHIIEHTPAIMH HEPACTBOPHMBIX B BOJIE BEILECTB OT
30 mr/aM> u Gonee.

HixHuit nipenesnt oGHApyXXeHMs COCTaBusieT 3 Mr/am>. Bausinue motepb Macchl 6YMAKHBIX (GUABTPOB
NMpu PHILTPOBAHHH YCTPAHSIOT MOBTOPHBIM (DHILTPOBAHUEM TIEPBBIX TMOPLIMIT PUIBTpATA,

2.3.1. Anmaparypa, peakTUBBI M PACTBOPBI

Bechl aHanuTHYECKHE.

HIxad cylwMAbHBI.

OuneTpel POC no 'OCT 12026—76.

Boponku na6oparopHbie guameTpoM 50—100 MM,

CTaKaHBl XHMHYECKHE BMECTUMOCTHIO 500—700 cm’.

BKCHKATOp.

CTaKkaHYMKH IS B3BEIIMBAHUS ¢ TOPJIOBUHOM TMAMETPOM He MeHee 50 MM.

Kon6s1 BMecTHMOCTBIO S00—1000 cm>.

Kon6bsl MepHble BMecTHMOCTHIO 500 1 1000 cM>.

2.3.2. [ToaroroBKa K MpOBEACHUIO aHAIN3A

JIBa 6€330JIbHBIX (PUIBTPA, CBEPHYTHIX B (DOpME BOPOHKH, NMOMEIIAIOT B CTAKAHUYHK JJISi B3BEIIIMBA-
HHS M BBICYLLHMBAIOT B CYIIMJIbHOM miKady B TeueHHe 1,5—2,0 u mpu temnepatype 105 °C. CrakaHuuk mis
B3BELIHBAHHUA 3aKPBIBAIOT KPHITIKOM, TIOMEMAIOT B 3KCHKATOP, OXJIAXKAAIOT A0 TeMmepaTypbl 20—25 °C u
B3BELUHBAIOT, 3AIHCHIBAS PE3YJITAT C TOUHOCTHIO 0 TPETHETo ASCATHUHOrO 3HaKa. Omnepalyy mocieaoBa-
TEJIBHOTO BBICYLIHBAHHS, OXJIAXICHUS M B3BEIIUBAHHS TMOBTOPSIOT HE MEHee TPeX pa3 IO HOCTHKCHUS
MOCTOSTHHOM MAacCCHl CTAKaHYMKA ¢ (PUIIETPOM.

2.3.3. IIpoBenenue aHanm3a

O6BeM HccIenyeMoro pacTBopa, comepxariuii 20— 1000 Mr HepacTBOPHMEIX B BOJE BELLECTB, ITOME-
LIAIOT B CTaKaH U QWILTPYIOT JCKAHTALMEN Yepe3 ABOHHON PUIbTP, TOBEACHHDIN 10 MOCTOSHHOM MAacCCHI,
KakK yKa3aHo B II. 2.3.2,

TlepBoie mBe-TpH mopuuH (IIbTpaTa B 00beMe 50—100 cM> MOBTOpHO (PUIBIPYIOT Yepe3 TOT Xe
nBoiiHol GuAbTp. Ocanok Ha QWIBTPe TPICKOBI MMPOMBIBAIOT TOPAUCH THCTHDIMPOBAHHONM BONOM; 3aTeM
GuALTp ¢ OCAIKOM MOMEINIAIT B CTAaKAHYMK IS B3BelnBaHus. Jlajee aHaIu3 MPOBOILT, KAK YKA3aHO
B 2.3.2.

2.3.4. O6paboTKa pe3ybTaToOB

2.3.4.1. MaccoByIo KOHIEHTPALUIO HEPACTBOPUMEIX B BOJE BEIECTB X, MT/IM>, BEIYHCIIIOT 1O (op-

MyJe
x = (=) 1000
V 3
roe m; — Macca CTaKaH4YWKa IS B3BELUMBAHUA C JBOWHBIM (DMIBTPOM C OCAIKOM, MT;
m, — Macca CTaKaH4YMKa [IJIS B3BCLUMBAHUSA C ABOMHBIM (DMJIBTPOM, MT;
V — 00BeM HCCIEIyeMOTO PacTBOPA, B3ATBIN M AHAMU3A, CM-.

2.3.4.2. JlommycKaeMBbie pacXOXICHHS Pe3yIbTATOB ABYX MapaIeIbHEIX ONPEac/icHUI He TODKHE Ipe-
BBILLIATH 3HAYCHUH, MPUBEICHHEIX B Ta0. 2.

Taonuma 2

JomyckaeMoe pacxoxaeHue Jomnyckaemoe pacxoxaeHue
MaccoBas KOHLEHTpaLus MaccoBast KOHLIEHTpALHs
HEpPACTBOPHUMEIX B BOAE B abComIoT- B OTHOCH- HEpPAaCTBOPHUMEIX B BOJIE B abconot- B OTHOCH-
BELLECTB, Mr/,z;[M3 HBIX ¢IUHU- TCABHBIX BELLECTB, Mr/ ,E[M3 HBIX CAHHH- TEJIBHBIX
hax, MF/,E[M3 eauHuax, % nax, Mr/L[M3 eauHuIax, %

3 1,9 62,0 70 3,2 4,5

5 1,9 38,0 100 3,6 3,6

10 2,0 20,0 150 4,5 3,0

20 2,2 11,0 300 7,5 2,5

40 2,5 6,5 500 u Gonee — 2,5
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C. 4TOCT 26449.1—85

3. METOJbI OITPEJAEJEHHWS CYXOI'O OCTATKA

3.1. I'paBumMeTpIIECKMii METO

3.1.1. CymHocTh MeTOA

Maccy cyxoro octatka ONpenensiioT BEIMapuBaHUEM OT(HUILTPOBAHHOTO 00beMa MCCASMIYEMOTO pa-
CTBOpA, BRICYLIMBAaHHEM IpU TeMreparype 160 °C u mocaeayommM B3BeIIHBAHHEM.

BrusHuE XITOPHUCTOTO MarHUsI, 00pa3yolero MpH BHIMAPUBAHUM MCCICIYEMOTO PacTBOpa JIETKOJe-
TyYHE TMPOMYKTHI THAPOIN3A COMMH, U BIUSHUE CEPHOKHUCIBIX KATBITUS M MAaTHUS, 00Pa3yIOIINX KPUCTAJIIO-
THAPATH MTEPEMEHHOTO COCTaBa, YCTPAHSIIOT HOOABICHUEM PacTBOPa YITIEKHCIOTO HATPHSI.

Vrnekucnslii HaTpuii 10GABIISIOT HE MEHEE YeM B TPEXKPATHOM M30BITKE K OXKHUIAEMOM Macce CyXoro
oCTaTKa.

MeTon TPUMEHSIOT TIPU ONpPENENeHHN MACCOBOM KOHLEHTPALMH CyXOro octatka ot 20 mr/aM> u
oonee.

Hioxuuit ipesient 06HApYKEHUS COCTABIAET 3 MI/IM>.

3.1.2. Anmmapatypa, peaKTUBBI M PACTBOPHI

Becbl aHanmuTHYeCKHE.

IIkad cymuabHbBIIMA.

ITnutka amekTpryecKas.

BKCHUKATOP.

OuieTper POC mo T'OCT 12026—76.

Yamku wm T $GapdopoBsie LIS BEIMTApUBAHIS BMECTHMOCTEIO 1o 100 cv?’.

IMayouky CTeKNSTHHBIE TS TTepeMeruBanus ITHHOM 40—50 M.

Boponku npa6opaTtopHbeie guaMmerpoM 50— 100 MM.

Kon6sl BMecTHMOCTEIO 250—500 cM’.

Kon6s! MepHbie BMecTUMOCTEIO 1000 cM>,

IMumneTtku BMecTHMOCTEIO 20 U 25 cM>,

HaTpuii yIJIeKUCIEL, pacTBOp ¢ MACCOBOI KOHIEHTpamueit S0 r/mr’.

3.1.3. IloaroToBKa K aHAMU3Y

O06BeM pacTBOpa YIJIEKHUCTIOTO HATpH, conepxkarnuii 100—3000 Mr cou, moMeinaioT B paphopoByio
YAIIKy U BEIMApUBaIOT Hacyxo mpu Temmepatype 100—110 °C. ComepXuUMOe YaliKu pacTUPAIOT CTEKIITHHOM
namoukoit. Yariky ¢ 0caiKkoM M MaJIOYKOM BHICYIIMBAIOT B CYIIMWILHOM 1iKady mpu temmeparype 160 °C B
TeueHue 1—2 4, 3aTeM MOMEIIAIOT B 9KCUKATOP, OXJIAXAAI0T 10 Temmeparypbl 20—25 °C M B3BEIINBAIOT,
3aIMUCHIBast PE3YJBTAT ¢ TOUHOCTBIO IO TPETHETO AECATHIHOTO 3HAKA.

Ornepaiy TTOCIEAOBATEIEHOTO BBEICYIITUBAHUS, OXJIAXKACHUS M B3BCIIIMBAHUS TOBTOPSIOT HE MEHEe
Tpex pas A0 TOCTHXEHUS ITOCTOSTHHON MAcChl YaIlllKKU ¢ CYXMM OCTATKOM YIJIeKHCIoro HaTpus. [lepen mo-
GaBICHHUEM HCCIIELYEMOTO PACTBOPA CYXOM OCTATOK YIIEKHCIOTO HATPYS YBIAXHSIOT 3—4 cM® mucTwoiu-
POBaHHOU BOIbI, BBOMS €€ KallIsIMU.

3.1.4. IlpoBeneHue aHamM3a

I[IpodunsTpoBaHHEIIT 00BEM HCCICAYEMOro pacTBopa, coaepxainmii 20—1000 Mr cyxoro ocraTka,
TIOMEIIAIOT BO B3BEIICHHYIO (apdOpOBYIO YAIIKY ¢ CYXMM OCTaTKOM YIJIEKHCIIOTO HATPHS W CTCKIISTHHOM
TMAJIOUYKOI U Jajiee MPOBOAAT aHAJIU3, KaK yKa3aHo B 1. 3.1.3.

3.1.5. O6paboTKa pe3yIbTaToB

3.1.5.1. MaccoBylo KOHIIEHTPALHMIO CyXOTO OCTAaTKa X, MT/IM>, BEIYMCIISIOT 1O (opmyse

_ (m1 —m2)~1000
Y=

Toe m; — Macca YalIKh ¢ CYyXHM OCTaTKOM YIJIEKHMCJIOTO HATPUS U MCCIIEAYEMOTO pacTBOpa, MT;
m, — Macca YaIlKu ¢ CYyXUM OCTaTKOM YIJIEKHUCJIOTO HATPHSI, MT;
V — 00beM UCCIELYEMOTO PACTBOPA, B3SITHII IJISI AHAIH3A, CM°.
3.1.5.2. lomyckaeMbIe PaCXOXACHUS Pe3yIbTATOB IBYX MAPaLICIBHBIX ONPEeaCACHHI HE TOLKHBI TIpe-

BEIIIATh 3HAYCHUI, TPUBEACHHBIX B Ta0I. 3.
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Taonuma 3

JomyckaeMoe pacxoxIeHHe JlommyckaeMoe pacxXoXaeHue
Maccosast KOHI.[eHTpaL[I/I}ﬂ B A6COMIOT- B OTHOCH- Maccosas KOHI.IeHTpa].Il/I;I B AGCOTIOT- B OTHOCH-
CYXOTo OCTaTka, Ml"/ AM HBIX CANHU- TEJBHBIX CyXoro ocrarka, MF/ M HBIX CIMHU- TEJIBHBIX
max, mMr/aM° | emummiax, % Hax, Mr/aM° | eaummuax, %

3 1,9 62,0 70 3,2 4,5

5 1,9 38,0 100 3,6 3,6

10 2,0 20,0 150 4,5 3,0

20 2,2 11,0 300 7,5 2,5

40 2,5 6,5 500 u 6onee — 2,5

3.2. DaexkTpoMeTpUIeCKHii METO

3.2.1. CymHoCTH MeTOIA

MaccoByI0 KOHLIEHTPALHIO CYXOro OCTATKA PACCUMTHIBAIOT IO YIEIbHOM 3IEKTPONPOBOIHOCTH MC-
CIIEIYEeMOTO PAaCcTBOPA, M3MEPEHHOM IIPH IIOMOIIH JIA00PATOPHEIX COIEMEPOB.

ConeMepsl MpenBapUTEIbHO TPANYHPYIOT, U3MEPSS YISAbHbIC 3JICKTPOIPOBOTHOCTH CTAHAAPTHBIX
pacTBOPOB.

MeTon MPUMEHSIOT NMPH ONpPENEeTeHUM MACCOBOI KOHLEHTPALMH CYXOro ocTatka oT 1,0 mr/am° u
6oree.

Hinxauit penen o6HapyxXeHUs coctasisteT 0,5 mr/mv>,

3.2.2. Antmapatypa, peakKTHUBBI M pacTBOPEI — 10 I1. 3.1.2 ¥ IepeurCIEHHbIE HIXE.

ConeMepsl 1aGOpaTOPHBIE ¢ OCHOBHOM MOTPELIHOCTRIO IIKAJIBI He Oonee =5 %.

TepMomeTprl maboparopHbie ¢ LieHoM aeaenus 0,1 °C.

CKIISIHKH € TIPUTEPTHIMH MPOOKAMU BMeCTUMOCTEIO 1000 cv’.

OCHOBHO#M CTAaHIAPTHBIA PACTBOP: MCCIENAYEMBIM PACTBOP ¢ MACCOBOM KOHIEHTPAIMEM CYXOro OC-
taTka 200 Mr/mm> u Gosnee, ONpeneIeHHO, KaK yKa3aHo B M. 3.1.

PaGouwii cTaHmapTHEIN pacTBOP; TOTOBST CACAYIOIIMM 00pa3oM: B MEpPHBIE KOJOBI BMECTUMOCTHRIO 1O
1000 cm® momemmator 10, 20, 50, 100, 200, 300, 400, 600, 800 cM®> OCHOBHOrO CTAHZAPTHOTO PacTBOPA,
TOBOIAT OOBEMBI PACTBOPOB IO METKH TUCTHWLIMPOBAHHOM BOMOI M mepeMeninBaloT. PaGoune cranmapr-
HBIE PACTBOPHI IMTOMEILIAIOT B CKIISTHKH ¢ TIPUTEPTHIMH ITPOOKAM.

3.2.3. I[locTpoeHue rpanyupoOBOYHOTO Tpaduka

CxkngHKM ¢ pabOYMMM CTAHIAPTHBEIMH PACTBOPAMH BHIIECPXHUBAIOT B MOMEIICHWH, THE MPOBOAAT
aHAIU3, B TEUCHUE 2—3 U, 3aTeM U3MEPSIOT TEMIEPATypy PacTBOPOB H (DHUKCHPYIOT €€ Ha LUKaJe TePMO-
KOMIIEHCAllMU cojieMepa. PacTBOpBI MOMELIAIOT B SUEHKY cojieMepa B MOPSOKE BO3pACTAHHMS MaCCOBOM
KOHUEHTPALUH CYXOTO OCTATKa M M3MEPSIOT HX YAEIBHYIO JJICKTPOIPOBOTHOCTh. 10 HalileHHBIM 3HAYEHH -
SIM YIOEIBHOU 3IEKTPOMPOBOIHOCTH M COOTBETCTBYIOLUMM UM 3HAYCHHSIM MAaCcCOBOI KOHLIEHTPAIIMH CYXOrO
OCTaTKa CTPOST IpalyHpPOBOYHEIN TpadMK.

3.2.4. IIpoBenenue aHamm3a

AHaNIU3 HCCIEAYEMOrO PacTBOPA MPOBOMAT, KaK YKa3aHo B I1. 3.2.3.

3.2.5. O6paGoTKa pe3yIbTaTOB

3.2.5.1. ITo rpanynpoBoYHOMY rpaUKy HAXOASIT MACCOBYIO KOHIICHTPAIIHUIO CYXOT0 OCTATKA B HCCIIC-
JIyeMOM pacTBOpE.

3.2.5.2. JomycKaeMbie paCXOXACHUS Pe3ylIbTaTOB IBYX IAPAJUICIBHBIX ONPEAEACHHIT HE TOJDKHBI IIPe-
BHILLATH 5 %.

4. DJIEKTPOMETPUYECKHI METO/I OIIPEJEJIEHNS pH

4.1. CymHocTh MeTOAA

TIpucyTcTBHE HOHOB BOAOPOAA B UCCIEAYEMOM PacTBOPE H3MEHSET 3JICKTPOABHXKYILLYIO cuity (BJ1C)
LIETH, COCTOSAIIECH U3 CTEKIBTHHOTO 3JICKTPOAA, JIEKTPOAA CPABHCHHS, H3MEPHTEIBHOMN STYEHKH C HCCIIC-
IyeMBIM pacTBOpOM U jaboparopHoro pH-Merpa unm monomepa. UsmeHenue sHaueHus pH Ha exuHHMILY
npuBoIuT K u3MeHeHHI0 DJIC Ha 58,1 MB npu remmeparype 20 °C. JInanasoH onpeaensdeMbix 3HaueHuii pH
— or 1,00 mo 12,00.

4.2. AImapaTtypa, peakTHBb H PACTBOPbBI

pH-MeTp naGopatopHBbIii.

Melwuanka 3eKTPOMArHMTHASL.
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C. 6 TOCT 26449.1—85

Sueiika U3MEPHUTENbHAS TEPMOCTATHPOBAHHAS.

DNEeKTpOn CTEKJSHHBIN Ja0OpaTOPHEBIN ¢ MpeacAbHBIMU 3HAYEHUSMU JMANa30HAa BOAOPOIHOM Xa-
pakrepuctuku pH—0—12 npu Temmneparype (2515) °C.

DIIeKTPO, CpaBHEHHU XJI0opcepeOpsaHblii HackieHHbIi o T'OCT 17792—72.

TepMOKOMITEHCATOP aBTOMATHUYECKHIA ¢ TEIUIOBOI HHEPLHOHHOCTHIO He Gojiece 3 MUH.

TepMomerp nadoparopHblii co mkanoii ot 0 1o 30 °C u ueHoit penenud 1 °C.

Kon6sl MepHBIe BMecTHMOCTBIO 1000 cM>,

Bydepunie pactBops ¢ pH, pasubiM 1,68; 6,86; 9,18, rorosar mo T'OCT 8.135—74.

4.3. IMoaroroBka K aHAIM3Y

Ilepen Hauanom u3MepeHuii pH-metp mposepsior mo OGydepHbiM pacTBOpaM. Ui auamasoHa
pH—1—7 ucnone3yior 6ydepHsie pactBopsl ¢ pH, paBHeiMU 1,68 u 6,86; mis auamasona pH—7—12—
OydepHbie pactBopel ¢ pH, paBHbIME 6,86 1 9,18,

4.4, TIpoBenenne anaau3a

HccnenyeMblii pacCTBOp MOMEIMIAIOT B H3MEPHTEIBHYIO STUCHKY, IMOTPYXKAIOT B HETO IMPOMBITHIC AMC-
TWUIMPOBAHHO# BOMOIi, a 3aTeM MCCIIEMYEMBbIM PACTBOPOM MIEKTPOIB H TEPMOKOMITEHCATOP U H3MEPSIOT
BAC npu mepeMeLIHBAHHH PACTBOPA, OTCUMTHIBAS 3HAYCHUS MO LIKajie MpuOopa B enuHuLax pH.

4.5. omyckaeMbie pacXOXICHHSI PE3yIbTATOB ABYX MAPAJUICABHBIX ONPEAENICHUI He JOKHBI MPEBbI-
wate 0,05 pH.

5. TATPUMETPUYECKUA METOJI ONPEJNEJEHUSA IEPMAHTAHATHOM
OKNCIIIEMOCTH B IEIOYHOU CPEJIE

5.1. CymHocTh MeTOnA

OpraHnvecKkue BeLISCTBA, MPHCYTCTBYIOLIUE B MCCJEIYEMOM PAcTBOPE, OKHCIISIIOT PAaCTBOPOM Map-
TAHIIOBOKHUCIOTO KA IIPH KUIISTueHuH, M36BITOK TUTPOBAHHOIO PACTBOPA JO/DKEH COCTABIISITH HE MEHEE
40 % mepBOHAYATBHO BBEIEHHOr0 00beMa, KOTOPHIi OMNpEaeNIIOT HIOAOMETPHYECKH. MacCy OpraHM4eCKuX
BEIECTB B 00BbEME HCCIEIYEMOTO PACTBOPA BEIPAXKAIOT YePe3 SKBHBAJICHTHYIO € MACCY KHCIIOPO/IA, TOJLy-
YEHHYIO 0 PE3y/ILTaTaM TUTPOBAHMS.

MeTon NMPUMEHSIOT MPH OIPEACIICHUH OKHCISIEMOCTH B IMEPECYeTe HA MACCOBYIO KOHLIEHTPALUIO
Kuciopoza ot 1,6 mr/om> u Goee.

HioxHuit pemesn o6HapyxeHus cocTaBmsieT 0,4 Mr/mm>.

5.2. Ammapatypa, peakTHBBI H PACTBOPBI

ITnuTka aMeKTpuUecKast.

Becrr TexHUUECKHE.

Kon6sl MepHEIE BMecTUMOCTBIO 1000 cv?.

Kon6bl KOHMYECKHE BMECTUMOCTBIO 250 e,

TTUIEeTKY ¢ AEICHUSIMU BMECTUMOCTEIO 5 CM-.

IMuneTku 6e3 DeneHuii BMecTuMocTbio 10, 50 u 100 e,

BropeTka BMECTUMOCTEIO 25 cM>,

Crekia 4acoBEI€.

Crakal BMecTHMOcTBIO 1000 cM>.

Kayuit MapraHioBOKHUCIbIH, CTAHIAPT-THTP.

Hatpuii CepHOBAaTUCTOKUCBINA, CTAHAAPT-THTP.

. . . 1
Kanuii MapraHmoBOKMCIIBIH, PacTBOp ¢ MOJIAPHONM KOHLEHTpauueil skpuBaieHta C (gmﬂ04)

0,01 Momb/mM>; TOTOBAT ITyTeM IECATHKPATHOTO Pa30aBICHUS PACTBOPA KAIUSI MAPTAHLIOBOKHCIIOTO C MO-
JAPHOI KOHLIEHTpaLuei skBuBaneHTa 0,1 Mojib/AM>, MPUTOTOBICHHOTO M3 CTAHAAPT-THTPA.
Hatpuit C6pHOBATUCTOKHCIEBIH, PacTBOpP ¢ MOJSIPHOM KOHIEHTpPAalLMeldl DSKBHBAJIEHTA

1
C (5 Na,S,0; '5H20) 0,01 mMomb/AM>; TOTOBAT MyTeM AECATMKPATHOTO pa3GaBIeHUS pacTBOPAa HATPHS

CEPHOBATUCTOKMCIIOTO C MOJIAPHOM KOHIEHTpalueii 3kBuBaieHTa 0,1 MoJb/IM°, MPUTOTOBIEHHOTO M3
CTaHAAPT-TUTpA.

Harpust runpoOKHch, pacTBOp ¢ MAacCOBO#M KOHUeHTpauueii 330 r/1M>; TOTOBAT CIeAyIoIMM obpa-
30M: B CTAKaH BMECTUMOCThIO 1000 cm® momeraroT 330 T TMAPOOKUCH HATPHUS, PACTBOPSIOT B AUCTHIUTHPO-
BAaHHOI1 BOIE U JOBOAAT 00beM pacTBopa 1o 1000 e,
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Kucnora cepHas, pasdapnennas 1:3.

Kanmii itoqucThIii.

Kpaxman, pacTBOp ¢ MaccoBoil KOHIIeHTpaumeii 5 r/om>; rotosar mo T'OCT 4517—87.

5.3. IIposenenne anamsa

100 cM® MccaeayeMoro pacTeopa IIOMEILAIOT B KOHUYECKYIO KOJIOy, HOGABIIOT 3 CM° pacTBOpa THA-
pooxucu Hatpusi u 10 cM® pacTBOpa MapraHLIOBOKUCIOro Kanus. KonGy HaKphIBAIOT YaCOBBIM CTEKIIOM,
JIOBOIAT PACcTBOP OO KUTIEHUS U TONOEPXKUBAIOT paBHOMEpPHOE KumneHue B TeueHue 10 muH. Okpacka pa-
CTBOpA 10 KOHIIA KUTICHUS NOJDKHA COXPAHATH (PHOJICTOBEIN OTTEHOK. 110 OKOHUaHHM KUIISTUCHHS PACTBOPD
oxJaxaaloT a0 Temmeparypbl 20—25 °C M 1Mo KarwisM J00aBISIOT PacTBOP CEPHOM KHMCIOTHI IO TMOJHOTO
pactBopenus ruapookucu. K conepxumomy xonber gobasisior 0,5 r itogucToro Kanus U 3 ¢’ pacTBopa
CepHOIl KNCIOTEL. BrimenuBimiics 01 OTTUTPOBEIBAIOT PACTBOPOM CEPHOBATHCTOKHUCIOIO HATPHS B IPH-
CYTCTBHU MHIHMKATOPa — Kpaxmaia.

OnHOBPEMEHHO Yepe3 Bee CTATUM aHAIM3a MPOBONAT PAcTBOp, comepxamuii 100 cM® DHCTILIHMPO-
BaHHOU BOObI U PCAKTHUBBLI.

5.4. OopadoTka pe3yabraTon

5.4.1. OKuCIs5eMOCTb B IEpecyYeTe Ha MACCOBYIO KOHLICHTPALMIO KUCTIOpoaa X, MT/oM>, BEIUMCISIOT
o popmyie

_ (Fi-V3)-0,08-1000

X G ,
rae Vi — o0beM pacTBOpa CEpHOBATUCTOKHMC/IOTO HATPHS, U3PACXONOBAHHBIN HA THTPOBAHHE JTUCTHIUIM-
POBAHHOI BOIBI, CM>;
¥, — o6beM pacTBOpa CEPHOBATHCTOKMCIIOTO HATPHSI, M3PACXOAOBAHHBIH HA THTPOBAHHE HCCIEIYe-
MOTO pacTBOpa, CM>;
0,08 — Macca KMCIOpOa, SKBHBAICHTHAS MAacce CEpHOBATHCTOKMCIIOTO HATPHS B 1 cM® pacTBopa ¢

MOJISIPHOI KOHLEHTpanueii skuBanenTa 0,01 Mons/aM>, mr;
V — o6beM MCCIeayeMoro pacTBOpa, B3ATHIM IIS AaHATH3a, CM.
5.4.2, [lomyckaeMble pacXOXACHMS PE3YJILTATOB ABYX MAPAUIEIBHBIX ONpeae/ieHHil He JOKHBI Mpe-
BBILIATH 3HAUCHUI, TIPUBEIEHHEIX B TAa0I. 4.

Tab6bnuua 4

JIOIycKaeMoe PaCXOXIECHHE JlonyckaemMoe pacxoxaeHHe
OKHMCIIEMOCTE B IepecyeTe OKHCIIEMOCTD B IEPECUETE
HA MAaccOBYI0 KOHIIeHTpalmio | B abcomor- B OTHOCH- || Ha MaccoBYI0 KOHIEHTpamuio | B abconiot- B OTHOCH-
KHUCIOpoa, Mr/aM> HBIX CANHU- TENBHBIX KHCJIOpOna, MI/maM’ HBIX CAUHH- TeNbHBIX
max, Mr/oM° | emuHEnax, % nax, mr/am’ | enummuax, %
0,4 0,33 82 3,2 0,38 12
0,8 0,33 42 4,0 0,39 10
1,6 0,35 22 4.8 0,41 9
2,4 0,37 16

6. TATPUMETPUYECKUE METOABI OIIPEAENEHWSA OBIIEN IMEJTOYHOCTH

6.1. CymHocTh MeTOOB

O01as MEeI0YHOCTh 00YCIOBICHA MPUCYTCTBUEM B UCCIEIYEMOM PACTBOPE COJIEH CIA0BIX KHCIOT U
TUIPOKCUIOB, OOILYIO 11IeJI0YHOCTD ONMPEAe/ITIOT AMIUMETPUISCKUM TUTPOBAHHEM MCCIICTYEMOTO PacTBO-
Pa CWIBHOM KHCIOTOM; BU3YAJIbHO — C HHAMKATOPOM METHJIOBHIM OPaHKEBBIM MJIM MOTEHIIHOMETPHYECKH
— 10 4,0 pH.

6.2. MeTto BU3ya/ibHOr0 THTPOBAHUS

MeTon IpUMEHSIOT MPH ONpeAeAeHUH OOIIEH MEeIOUHOCTH ¢ MOJIIPHOM KOHLEHTpaUUeH 3KBUBA-
aenta C(1 OH™) o1 0,5 Mmmons/nM® 1 Gonee.

Hixuuit ipenen o6Hapyxenust cocraisier 0,09 MMoms/mm>,

6.2.1. Ammaparypa, peakTuBbl U PACTBOPEL

Kon6er MepHEIE BMecTHMOCTHIO 1000 cv>,

Kon6bl KOHHYECKHE BMECTHMOCTBIO 250 cM>.

IMunetku Ge3 nemenuii BMecTHMOCTEI0 50 1 100 cMm>.
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B1opeTKa BMECTHMOCTBIO 25 cM°.

KucaoTa consiHast, CTaHZApPT-TUTP.

KucnoTra cossiHasi, pacTBOp ¢ MOJSpHON KoHueHTpanuei sksusaienta C(1 HCl) 0,1 momns/om>;
TOTOBSIT U3 CTAHIAPT-TUTPA.

MeTHIOBEI OpaHXeBbIil, PacTBOpP ¢ MaccoBoil KoHUeHTpauwmeii 0,5 r/am>; rotosar mo T'OCT
4919.1—77.

6.2.2. IIpoBeneHue aHaM3a

O6GbeM HMCCIENYyEMOTO PacTBOpa, CONCPXAIUMIA CONMM CAaGBIX KUCIOT M TUIPOKCHIBI B KOTUYECTBE
sksuBaieHTOB (1 OH™) o1 0,1 10 2,0 MMOJIb, TOMEIIAIOT B KOHUYECKYIO KOJIOY, JOOABISIOT ABE KAILIH
pacTBOpa METHJIOBOTO OPAaHXEBOTO M THUTPYIOT PACTBOPOM COJITHOM KMCJIOTHI IO IEPeXoma OKpacKu pa-
CTBOpA U3 XKEJATOM B OPAHXKEBYIO.

6.2.3. O6paboTKa pe3y/IbTaTOB

6.2.3.1. O6IIYIO IETOYHOCTE X, MMOJIB/IM>, BEIMHCIIIOT TI0 (hOpMyJIe

¥, -0,1-1000
X =_1V— 9
rae ¥, — 00BbeM pacTBOpa COMSIHOM KHMCIOTHI, N3PACXOTOBAHHEI HA TUTPOBAHME, CM°;
0,1 — MONIPHAS KOHIEHTPAIVS SKBUBAICHTA B PACTBOPE COMSHOM KMCJIOTHI, MOMb/IM>;

V — o06beM uccaenyeMoro pacTBopa, B3SThHIN IJIS aHAIM3a, oM,
6.2.4. JlommyckaeMbie paCXOXICHHUS PE3YJIBTATOB ABYX MAPAUICABHBIX ONPEICICHUIM HE JOLKHBI Mpe-
BBILLIATH 3HAYCHUI, IPUBEACHHBIX B TA0I. 5.

Tadbnuuma 5

Jlonyckaemoe pacxoxXaeHHue JlormyckaeMoe pacxoxaeHHe
06]"'{3',1 HIEN0THOCT, B a0COTIOTHBIX B OTHOCH- 06I.Lla5l l.LleJlO'-Il-;OCTb, B aO6COMIOTHBIX B OTHOCH-
MMOJIb/IM eMHUIAX, TeMBHBIX MMOTL/IM €AMHHULAX, TENBHBIX
MMOJIB/IM enuHULAX, % MMOJIb/IM enuHULAX, %
0,09 0,06 66 5,00 0,14 3
0,50 0,06 12 10,00 0,24 2
1,00 0,07 7 20,00 0,42 2
3,00 0,11 4

6.3. MeToa noOTeHIIMOMETPHIECKOTO THTPOBAHUS

MeTton MpUMEHSIIOT MPU OMPEACACHUM OOLIEH IIETOUHOCTH C MOJISIPHON KOHLEHTPALMEH SKBUBA-
aenta C(1 OH™) ot 0,1 Mmons/am> u Goee.

Hycxuuii npenen obHapyxenus coctapisieT 0,02 MMosb/am>.

6.3.1. Ammapartypa, peaKTUBbI M PaCTBOPEI

pH-MmeTp naGopaTopHBIii.

DAEKTPOn CTEKIISTHHBIN 1Ta00paTOPHBIIA.

DReKTPOn CpaBHEHUS XIOopcepeOpsaHbIil HackIeHHbI mo TOCT 17792—72.

TepMOKOMITEHCATOP aBTOMATHUYSCKMII ¢ TEIUIOBOM MHEPLIMOHHOCTHIO He 0ojiee 3 MMH.

TepmomeTp mabopatopHsrii co mkanoi ot ¢ mo 30 °C ¢ ueHoii nexenns 1 °C.

Bydepusie pacrsops 1,68 pH, 6,86 pH, 9,18 pH; rorosst mo I'OCT 8.135—74.

Meranka 3M€KTpOMarHuTHAas.

Kon6nsr MepHEIE BMecTUMOCTBIO 1000 e’

IMunetku 6e3 nemeHuii BMecTUMOocThIo 25, 50 1 100 v,

TMureTky ¢ OeMCHUAMH BMECTUMOCTEIO 10 cnm?,

B1opeTka BMECTHMOCTBIO 25 CM°.

KucnoTta consiHasi, CTaHIApT-TUTP.

Kucnora cojsiHasi, pacTBOP ¢ MOJIApPHOI KOHIeHTpamueii sksusanenta C(1 HCl) 0,1 moms/am>;
TOTOBST U3 CTAHIAPT-TUTPA.

6.3.2. IToAroToBKA K aHAIN3Y — KAaK YKA3aHO B 1I. 4.3,

6.3.3. [IpoBenenue aHaaM3a

O6beM HMCCIEAYEMOTO PacTBOpa, COACPXAIIMIA COMM CNAObIX KUCIOT M TUIPOKCHIBI B KOJTUYECTBE
skBuBayieHTOB # (1 OH™) ot 0,1 10 2,0 MMOJIB, MOMEIIAIOT B U3MEPUTENBHYIO SUEHKY, YCTAHOBICHHYIO
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HAa 3MIEKTPOMArHUTHOM Melnayke. 3aTeM MOTPyXaloT 3JIEKTPOIbI, TEPMOKOMIEHCATOP U TUTPYIOT, A00aB-
a8 B MccaenyeMbiii pactsop 1o 0,1—0,2 cM® pacTBopa cosHOI KHCAOTH, u3Mepsisi pH moce Kaxmoro
no6apneHud. [1o HalineHHBIM 3HaYeHUSM pH M COOTBETCTBYIOLIUM UM 3HAYEHUSIM O00BEMOB PacTBOpa CO-
JISTHOM KHCJIOTHI CTPOSIT KPUBYIO TUTPOBAHHSIL.

6.3.4. O6paboTKa pe3yaLTATOB

6.3.4.1. I1o xpuBO¥i TUTPOBAHMS HAXOAAT O0BEM PACTBOPA COJITHOM KHUCIOTHI ( V), COOTBETCTBYIOLIMIA
sHayeHu1o 4,0 pH, U BEUKCISIOT OOIIYIO IIETOYHOCTD, KaK yKa3aHo B . 6.2.3.1.

6.3.4.2. JlomyckaeMble paCXOXACHHSI PE3YJIBTATOB ABYX MAPA/IENIbHBIX ONMpPEAeIeHHIl He TOJDKHBI TIpe-
BBILIATH 3HAYECHMI, IIPUBCICHHEIX B TA0L. 6.

Ta6numa 6

JIOmycKaeMoe pacXOXIEHHUE JlonyckaemMoe pacxoxaeHue
Obimas wenoHOCTS, B aGCONIOTHEIX B OTHOCH- Obwan wenouHoCTs, B a6COMOTHBIX | B OTHOCH-
MMOJE/IM eIMHULAX, TEJIBLHBIX MMO/IB/ M e JMHHLIAX TENBHBIX
MMONB/aM? eauHUIAx, % mw:;,u1,/;_11,,1i eauHUIAx, %
0,02 0,011 56 0,50 0,020 4
0,03 0,013 42 0,70 0,020 3
0,10 0,013 13 1,00 0,030 3
0,20 0,014 7 3,00 0,066 2

7. TATPUMETPUYECKHUE METOJABI OIIPEAEJIEHUA KAPBOHATOB
N TUAPOKAPBOHATOB

7.1. CymHocTb MeTO10B

Kap6oHatsl M TMIPOKAapOOHATHI B MEpecyYeTe Ha MacCy KapOoHaT- M TMIPOKApOOHAT-UOHOB OINpee-
JITIOT TOCJICHIOBATEIHHBIM AlUANMETPHYECKIM TUTPOBAHHEM: BH3YAJIbHO — C MHAUWKAaTopaMu (eHombTa-
JIEMHOM U METWJIOBBEIM OPAHXEBBIM MJIH IMOTCHIIMOMETPHYCCKH COOTBETCTBEHHO 10 pH, paBHeix 8,2 u 4,0.

7.2. Meto/ BU3yaJIbHOT0 THTPOBAHMS

MeToz MpUMEHSIOT IIPY ONPEIEICHNN MACCOBOM KOHIIEHTPALMH KapGoHaToB oT 20 Mr/aM> u Gonee
M THApoKapOoHaToB oT 50 mMr/mm® u Gonmee. Huxumit mpemen OOGHApyXeHHs COOTBETCTBEHHO 8,0 M
13,7 mr/mv>.

7.2.1. Antmaparypa, peaKTUBEI U PaCTBOPHI

KoHnueckue Konbbl BMECTUMOCTBIO 250 cM>.

TMumnetku 6e3 DeaeHuit BMecTUMocThIo 100 cv>.

B1opeTka BMECTHMOCTBIO 25 cM>.

Kucnora consHasi, CTaHAApT-THTP.

Kucinora consHasi, pacTBOp ¢ MOJSPHOI KOHueHTpauueii 3kuBaieHTa C(1 HCI) 0,1 moms/mM>;
TOTOBSIT M3 CTAHAAPT-TUTPA.

®ecHondTameuH, HHIUKaTop; rotosar mo N'OCT 4919.1—77.

MeTrioBbiil OpaHXeBHIil, HHANKaTop; roToBsat mo I'OCT 4919.1—77.

7.2.2 TlpoBeneHUe aHa/IM3a

O0beM ucCIeayeMoro pacTBopa, comepxanmii 2—40 Mr kap6oHaToB H 5— 100 Mr ruIpoKapGOHATOB,
MOMELIAIOT B KOHHYECKYIO KO0y, no0apismior 2—3 Kammm ¢deHopTaleHHa U TUTPYIOT PaCTBOPOM COJISI-
HOM KHMCJIOTHI JI0 HCUE3HOBEHHS PO30BOi OKpacKu. K OTTHTPOBAHHOMY pacTBOpY NOOABISIOT 2—3 Karuik
METHJIOBOTO OPAaHXEBOTO H THTPYIOT PAacTBOPOM COJISIHOM KMCJIOTBHI IO Iepexola OKpacKH pacTBOpa M3
XKEATON B OPaHXEBYIO.

7.2.3. O6paboTKa pe3y/IbTaTOB

7.2.3.1. MaccoByI0 KOHLEHTPALHIO KapOOHATOB X, MT/IM>, BEIMMCIIIOT MO (opMyIie

2-¥;-0,0030-1000-1000
X= v ,
rae ¥, — oObeM pacTBOpa COJISTHO#M KWICJIOTHI, M3PACXONOBAHHHBINL Ha TUTpOBaHME ¢ deHondTaneu-
HOM, CM’;
0,0030 — Macca KapOOHATOB, SKBUBAJCHTHAST MAcCe COJISTHOM KHCIOTHI B 1 cM® pacTBOpa ¢ MOJISPHOI
KOHILIeHTpaumeii sxsuBaienta 0,1 Mons/aM>, T;
V — 06beM HCCENyeMOT0 PAcTBOPA, BIATHIN VIS aHANTH3a, CM.
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7.2.3.2. MaccoByio KOHIEHTPALMIO THIPOKAPOOHATOB X, MT/IM>, BEIYMCIIIOT IO (hOpMyJie

, -217)-0,0061-1000-1000

= 7 ,

rae ¥, — cymmapHbIiii 00beM pacTBOpa CONSIHOM KUCIOTHI, U3pACXOA0BAHHBIN HA TUTPOBAaHHUE ¢ (DEeHOI-
C])T&J'[CI/IHOM 1 MCTHJIOBBIM OPAaHXCBBIM, CM3;

0,0061 — macca ruIpoKapOOHATOB, IKBUBAICHTHAS MACCE COMSTHON KMCIOTH B 1 CM° pacTBOpa ¢ MOJISIp-
HOIi KOHILIEHTpauueii skBuBaienTa 0,1 Moab/am>, T.

7.2.3.3. lomyckaeMBbie paCXOXIECHUS Pe3yIbTATOB IBYX MapaIeIbHBIX ONPENeACHHI He TODKHEI TTpe-
BBIIIATH 3HAYCHWI, TIPUBEACHHBIX B Ta0M. 7 1 §.

X

Taonuuma 7 Tadonuua §

JlomyckaeMoe pacxoxaeHue JlomyckaeMoe pacxoxIaeHHe
MaccoBasi KOHLIEHTPALIKS MaccoBasi KOHLIEHTpAIus
Kapﬁo[{amB, B a6CoMIOT- B OTHOCH- FML[pOKapGOHa’IOB, B abcomoT- B OTHOCH-
mr/am> HBIX €IMHH- TeJBHBIX MI/IM HBIX €AMHH- TEJIbHBIX
ax, Mr/,L[M3 eaVHMLAX, % ax, Mr/,uM3 eauHuLax, %
8,1 5,2 64 13,7 10,8 79
10,0 5,3 53
2000 54 7 50,0 11,5 23
50,0 6,0 12 200,0 14,3 7
100,0 6,9 7 500,0 19,7
300,0 10,5 4
500.0 142 3 1000,0 28,8 3

7.3. MeToa NOTeHIMOMETPHIECKOTO THTPOBAHUS

MeTon MPUMEHSIOT TIPU ONPeeNeHHH MACCOBOIT KOHLIEHTPAIIMH KapGoHaToB oT 5,0 Mr/am> u Gonee
U ruapoKap6oHaToB — 0T 15 Mr/nm® u Gonee.

HyokHuit Ipenesn oGHAPYXXEHHsI COCTaBISIET COOTBeTCTBEHHO 0,7 u 1,8 Mr/mv’.

7.3.1. Anmaparypa, peakTUBBI M PACTBOPBI — 110 11. 6.3.1.

7.3.2. IloaroToBKa K aHAJIM3y — KaK YKa3aHo B 1. 4.3.

7.3.3. IIpoBeneHne aHaIM3a — KaK yKa3aHo B IL. 6.3.3.

7.3.4. O6paboTKa pe3ysIbTaTOB

7.3.4.1. ITo XpMBO¥i TUTPOBAHUS HAXOIAT OOBEM PaCTBOPA CONITHOI KUCIOTHI (V)), COOTBETCTBYIOIIMIA
8,2 pH, 1 BBIYMCISIOT MAaCcCOBYIO KOHIICHTPAIIMI0O KapOOHATOB, KaK yKa3aHo B 1. 7.2.3.1; 3aTeM HaxomsT
CYMMapHBIif 00BEM PacTBOpa COMSTHOM KUCTOTHI ( V), cooTBeTcTBYIOIIMIf 4,0 pH, M BEIYUCISIOT MacCOBYIO
KOHLEHTPAILUIO THAPOKAPOOHATOB, KaK YKa3aHo B 1. 7.2.3.2.

7.3.4.2. JlomycKaeMbie paCXOXACHUS Pe3yJIBTATOB IBYX MAPAJUICILHBIX ONPEACACHUI HE TO/DKHEI IIpe-
BBIIIATH 3HAYEHUWI, TIPUBEACHHBIX B Ta0. 9 u 10.

Taobnuma 9 Taonuma 10

JlomyckaemMoe pacxoxIeHHe JlomyckaemMoe pacxoxXIeHue
MaccoBasi KOHLIEHTPALIVSA MaccoBasi KOHLIEHTPALIMS
KapGOHATOB, B a6CoMoT- B OTHOCH- rHAPOKapGOHATOB, B a6COMOT- B OTHOCHU-
Mr/,L[M3 HBIX €IWHU- TENABHBIX ML /J1M3 HBIX €IVHU- TEABHBIX
max, Mr/oM° | enunmuax, % max, Mr/oM° | emuHMIax, %
0,7 0,45 65 1,8 1,1 64
1,0 0,46 46 2,0 1,2 58
2,0 0,48 24 4,0 1,2 30
4.0 0,52 13 7,0 1,3 18
7,0 0,56 8 10,0 1,3 13
10,0 0,60 6 15,0 1,3 9
15,0 0,75 5 20,0 1,4 7
20,0 0,80 4 30,0 1,8 6
30,0 0,90 3 40,0 2,0 5
40,0 1,20 3 50,0 2,0 4
50,0 1,50 3 70,0 2,1 3
70,0 n mpyrue — 2 100,0 3,0 3
150,0 4.5 3
200,0 u conee — 2
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8. TATPUMETPUYECKME METOJBI OIIPEAEJNEHUS THAPATOB 1 KAPBOHATOB

8.1. CymuocTh MeTO0B

I'mapatel ¥ KapOOHATHI B IMEepecueTe HAa MAcCy TMAPaT- U KapOOHAT-HOHOB OMNpPEIe/ISIOT MOCeI0Ba-
TEIbHBIM AIMANMETPHIESCKUM TUTPOBAHUEM: BU3YAIbBHO — C HHIAMKATOpaMH (eHONPTAIEHHOM M METHIIO-
BBIM OPaHXEBBIM WJIU TOTEHIIMOMETPUYECKH COOTBETCTBEHHO 10 pH, paBHbIX 8,2 U 4,0.

8.2. Meron BU3YAJIBHOTO THTPOBAHHSA

MeToz IPUMEHSIIOT TIPU ONpeIeNeHMH MacCOBOH KOHLEHTPAllUK THApaToB oT 14,0 Mr/aM> u Gonee,
KapGoHaTOB — 0T 30,0 MT/mM° U Gosree.

HuxHuii npeaen oGHAPYXeHUS COCTABISET COOTBETCTBEHHO 3,8 U 6,0 Mr/mm>,

8.2.1. Anmapartypa, peakKTHuBBI M paCTBOPHI — 110 1. 7.2.1.

8.2.2. IIpoBenenue aHamnsa

O0bBeM mccIenyeMoro pacreopa, comepxammii 1,5—30,0 mMr rugparoB u 30—60 mMr kapOOHATOB,
TOMENIAI0T B KOHMYECKYIO KOJIOY U ajiee aHaIu3 MPOBOMST, KaK yKa3aHo B 1. 7.2.2.

8.2.3. O6paboTKa pe3ynbTaToB

8.2.3.1. MaccoByio KOHIEHTPALNIO THAPATOB X, MT/IM>, BEIYMCIIOT 1O (opMyie

X= (211 -2V3)-0,0017-1000-1000

V )
roe V7 — o0beM pacTBOpa COMSHOW KHCIOTHI, M3PaCXOJOBAHHEIM Ha TUTPOBaHUE C (EeHOMPTANIEHU-
3.
HOM, CM’;
V, — cyMMapHEIil 06beM pacTBOpa COMSHOM KUCOTHI, U3PACXONOBAaHHBIM HA THTPOBAaHUE C (hEHOI-

(TanenHOM M METWIOBBIM OPAHXXEBEIM, CM;

0,0017 — Mmacca ruzpaToB, SKBHBAJIEHTHAS MACCE COISIHOM KUCIOTHI B 1 cM> pacTBOpa ¢ MOJISIDHO#M KOH-
HeHTpauueil 3kBuBaienTa 0,1 Moms/amM>, T;
V — 06beM UCCICAYEMOTrO pacTBOpa, BIATHIA ISl AHAIN3a, CM.
8.2.3.2. MaccoByIo KOHLEHTPALHIO KapOOHATOB X, MI/IM>, BBIYMCIISIOT 1O (popMysie

x = 205 =) -0,0030-1000-1000
V b
rzae 0,0030 — mMacca KapGOHATOB, SKBHBA/IEHTHAS. Macce COJITHOM KUCOTH B 1 ¢M® pacTBOpa ¢ MOMSPHOI
KOHLEHTpaLMeil 3KkBuBaeHTa 0,1 Monb/aM>, T.
8.2.3.3. JlommyckaeMble pacXOXICHUS pe3yJIbTaTOB ABYX MAPAUICAbHBIX ONpPeAeACHUI HE JODKHBI Mpe-
BBIIIATH 3HAYCHU I, MPUBEACHHBIX B Ta6m. 11 u 12.

Ta6nanuuma 11 Ta6nuuma 12

JlonmyckaeMoe pacxoxaeHHe JlomyckaeMoe pacxoxaeHHe
MaccoBasi KOHLIEHTPALMS MaccoBass KOHLEHTpaLusA
THAPATOB, B a6conioT- B OTHOCH- KapGOHaTOB, B abconmot- B OTHOCH-
MI‘/,I[M3 HbIX €AUHU- TENbHbIX MT/IM HBIX €IUHH~ TEJBHBIX
Lax, Ml'/,ZlM3 eauHuuax, % Lax, Mr/nM3 eAvMHULax, %
3,8 3,0 79 6,0 3,5 58
13,9 3,2 23 30,0 3,9 13
180,0 7,1 4
55,7 40 7 ’ ’
’ ’ 300,0 8,7 3
139,3 3,3 4 600,0 14,2 2
278,7 8,0 3 1200,0 25,1 2

8.3. Meron nmoTeHIMOMETPHIECKOTO THTPOBAHUS

MeToz MPUMEHSIIOT MPH ONPEAETEHHH MacCOBO KOHIIEHTPAlMK TUApaTos oT 2,0 Mr/om° u Gonee,

KapBOHATOB — OT 3,5 Mr/aM° u GoJtee.

HyoKHMiT ripenes 06GHAPYXEHUS COCTaBIIET COOTBETCTBEHHO 0,5 u 1,0 Mr/mv’.
8.3.1. Anmmapartypa, peakTHBEI M pacTBOpHl — IO IL. 6.3.1.
8.3.2. IloaroToBka K aHAIM3y — KaK yKa3aHo B 1I. 4.3.
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8.3.3. IIpoBeneHue aHATM3a — KaK yKa3aHo B 1. 6.3.3.

8.3.4. O6paboTKa pe3y/IbTaToOB

8.3.4.1. I1o kpuBOii TATPOBAHHS HAXOIAT 0OBEM PACTBOPA COJISTHOM KHCIOTHI, KaK YKa3aHO B1I. 7.3.4.1,
M BBIYMCIIIIOT MAacCOBYIO KOHIICHTPAL[HIO THAPATOB, KaK YKa3aHo B 1. 8.2.3.1. MaccoBy10 KOHLIEHTPALIHIO
KapOOHATOB BHIUMCIISIOT, KaK YKa3aHo B II. 8.2.3.2.

8.3.5. omyckaeMbie pacXOXIECHHS Pe3yJbTaTOB IBYX MAPaJUICABHBIX ONMpPENeNICHUI He HOLKHEI Mpe-
BBILLIATH 3HAYEHHIT, MPUBEACHHBIX B Ta0a. 13 u 14.

Tabnuuma 13 Taonuuma 14
Jlomyckaemoe pacxoxaeHue JlormyckaemMoe pacxoxaeHHe
MaCCOBaﬂ KOHI.[CHTpaI.[P[H Maccosasl KOHLUEHTpaLud
TUAPATOB, B abcomiot- B OTHOCH- Kapﬁoﬂa‘rog, B abcomor- B OTHOCH-
Mr/am3 HBIX CIHHH- TebHBIX mr/om3 HBIX €MHH- TENbHBIX
max, mr/aM> | eammmuax, % uax, mr/amM® | emuHuubax, %
0,5 0,32 64 1,0 0,67 67
0,7 0,32 46 1,5 0,67 45
1,0 0,33 3 2,0 0,68 34
1,5 0,34 23 3.0 0,72 24
2,0 0,34 17 7 |
3,0 0,36 12 4,0 0, 8
4,0 0,36 9 5,0 0,70 14
5,0 0,40 8 7,0 0,77 11
6,7 0,40 6 10,0 0,80 8
10,0 0,40 4 15,0 0,90 6
15,0 0,60 4 20,0 1,00 5
20,0 0,60 3 40,0 1,20 3
30,0 0,90 3 ’ ’
40,0 1,20 3 70,0 2,10 3

9. TMTPUMETPUYECKHE METO/IBI OIIPEAEJIEHUA XJIOPUJIOB

9.1. AprenromMeTpHuecKHii MeTO

9.1.1. CyluHOCTh METOIA

XJIOpUOBl TUTPYIOT PACTBOPOM a30THOKHCIIOTO cepebpa B MPHCYTCTBHH XPOMOBOKHCIIOTO KaJiMS B
KauyeCcTBe HHAMKATOPA.

MeTon NpUMEHSIOT MPH ONPEEICHHH MACCOBOM KOHLEHTPALMH XJIOPHIOB OT 50 Mr/aM> u Gonee.

HuxHuit npeaen 06GHAPYXeHHS COCTaBsieT 2,3 Mr/aM>.

9.1.2. AnnapaTtypa, peakTHBBI K PaCTBOPbI

Kon6bl KOHMYECKHE BMECTHMOCTBIO 250 cM°.

Kon6b1 MepHbie BMecTUMOCTBI0 100 11 1000 cM>.

TuneTku 6e3 DeneHuit BMecTUMocThIo 1, 5 1 10 oM>.

BiopeTKa BMECTUMOCTBIO 25 cM°.

Hatpuii XJ0pUCTHIi, CTAHIAPT-THTP.

Hatpuii XJI0pHCTHIii, PACTBOP C MOJISIPHO# KOHLIeHTpauueit skeuBaieHTa C (1 NaCl) 0,1 mMons/am3;
TOTOBSIT U3 CTAHIAPT-THTPA.

CepeOpo  a30THOKHC/IOE, pacTBOp C MOJISIPHON KOHUeHTpauueii sksuBaieHTa C (1 AgNO;)
0,1 Monb/maM3; TOTOBAT crieAyIOINM 06pa3oM: 17 I a30THOKHCIIOTO cepe6pa pacTBOPSIOT B IUCTHUTHPOBAH-
HOIi BOJIe M IOBOIAT 06BeM pacTBopa 1o 1000 cM>. PacTBop XpaHAT B MOCYA€ M3 TEMHOTO CTEKJIA.

Kanuit XxpOMOBOKMCIIBIi, paCTBOP C MaCCOBOI KOHIIEHTpalueit 50 r/;:uv[3; TOTOBAT CJEAYIOIMM 00pa-
30M: 5 T XpOMOBOKHCJIOTO KAJIMSI PaCTBOPSIOT B IHCTWUIHPOBAHHOM BOIEC M JOBOAST OOBEM pacTBOpa IO
100 cv®.

9.1.3. INoarotroBka K MPOBEACHHIO AHAJIM3A

9.1.3.1. OnpeneneHue NOMPAaBOYHOrO KO3(PHHUIUMEHTA K PaCTBOPY a30THOKMCIIONO cepedpa.

10 cM? pacTBOpa XJTOPHCTOrO HATPHS MOMEIIAIOT B KOHHYECKYIO KONOy, mobasmuior 90—100 cm3
JUCTHIUTMPOBAHHOM BOZBI, 1 CM’ PacTBOpa XpOMOBOKHCIIOTO KAJIHSI M THTPYIOT PACTBOPOM a30THOKHCIIOTO
cepedpa 10 mepexona OKpacKU U3 JIMMOHHO-XEJITOM B OPAHXEBO-XETYIO.
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9.1.3.2. ITopaBouHEIH KO3 PuLHEeHT K BEIUUCIIIOT IO (hopMyIIe

rie ¥V — o6beM pacTBOpa a30THOKHCIIOTO cepebpa, M3pacxoqoBaHHbIl Ha THTPOBAHHE, CM°.

10 — oGBeM pacTBOpa XJIOPUCTOTO HATPUS, B3STHIM IS aHAMH3A, CM>.
9.1.4, IlpoBeneHue aHaIN3a
O0beM mccneayeMoro pacTeopa, comepxammii 5,0—100,0 Mr X10pHIOB, MOMENIAIOT B KOHUYECKYIO
kon0y. Jlayee aHau3 MPOBOIAT, KaK yKa3zaHo B 1. 9.1.3.1.
9.1.5. O6paboTKa Pe3yabTATOB
9.1.5.1. MaccoByio KOHIEHTPAIMIO XIOPUAOB X, MI/IM’, BEUHCIISIOT IO (hopMyIie

V1 - K -0,0035 - 1000 - 1000
V b
rae ¥, — ofbeM pacTBOpa a30THOKMCIOTO cepebpa, H3pacxoJd0BaHHbIH HAa THTPOBaHHE, CM,
K — momnpaBouHbIi KO3(GOUITMEHT K paCTBOPY a30THOKMCIIOTO cepedpa;
0,0035 — Macca XJOpHIOB, SKBUBAJIEHTHAS MAacce a30THOKHCIIOTo cepebpa B 1 cM? pacTBOpa ¢ MOMSIPHOIH
KOHLIEHTpauueii sxsuBaaenta 0,1 Mos/aM>, T
V — 06BeM HCCIeLyeMOTO pacTBOpa, B3ITHI I aHANN3a, CM>.
9.1.5.2. TommyckaeMbie pacXOXICHUS Pe3yIbTaTOB IBYX MapAJIENbHBIX OIPENeAeHUI He TOLKHBI TIpe-
BBILIATH 3HAYCHUW, IPUBEACHHBIX B Ta0. 15.

X=

Tab6bnauuma 15

JlomyckaeMoe pacxoxaeHHe JomyckaeMoe pacxoxaeHHe
MaccoBad KOHLEHTD %Lma B abCOMIOTHBIX B OTHOCH- Mai‘jl?a; gsﬂﬁi}/ﬂ}:‘%ﬂm B aGCOMIOTHBIX B OTHOCH-
X1OpHIOB, MI/AM eAVHUILIAX, TEJIBHBIX PHUIOB, A eAMHHULAX, TeNbHBIX
MT/AM eqMHULAX, % MI/aM enuHMUAX, %
2,3 1,5 65 50,0 2.4 5
5,0 1,5 30 100,0 3,3 3
10,0 1,6 16 200,0 u 6omee — 3

9.2. MepkypuMeTpHIECKHMIl METOJ

9.2.1. CymHocTh MeTOHA

XIOpUIEl TUTPYIOT PACTBOPOM a30THOKHCIIOH PTYTH ¢ AM(EHIIKAPOA30HOM B KAUECTBE HHAMKATOPA
npu pH, paBHom 3,0—3,5.

Meton IpUMEHSIOT MPH ONMPEACIICHHH MAacCOBOI KOHLIEHTPALMKU XJIOPHIOB OT 10 Ml'/ZlM3 u Gonee.

Hioxuuit npenen o6HapyxeHus cocraisiet 2,0 Mr/am>.

9.2.2. Anmaparypa, peakTHBBI K PACTBOPEI

Komn6El KOHHYECKHE BMECTUMOCTBIO 250 cM°.

Kon6sr MepHbie BMecTHMOcTBIO 100 1 1000 oM.

IMumnerxu 6e3 geneHuit BMecTuMocThio 1 1 10 M3,

TIMIIETKH ¢ JeNeHHIMH BMECTHMOCTHIO 1 cM°.

BiopeTka BMECTHMOCTBIO 25 cM>,

Ounsrpel POC mo 'OCT 12026—76.

Hatpuii xn0opUCThIi, CTAHAAPT-TUTP.

Hatpuii XJIOPUCTHIH, PacTBOp ¢ MOJISIPHO# KOHLeHTpauueii sxsupanenta C(1NaCl) 0,025 mons/mm>;
TOTOBST pa30aBICHHEM PacTBOPA, MPHUTOTOBJICHHOIO U3 CTAHAAPT-THTPA.

Kucnora a3oTHas.

Pty a3oTHOKHCIAA, pacTBOp C KOHUCHTpauueH

MOJIAPHOM 3KBUBAJIEHTA

1
C(EHg(NO3)2 -0,5 HZO] 0,025 monb/aM>; TOTOBAT cCiemyIOMM 0Gpa3oM: 4,2 T a30THOKMCIOH PTYTH

pactsopsioT B 300—400 cM? AMCTHITMPOBAHHOI BOAbI ¢ fo6aBIeHHeM 10 CM> A30THOM KMCIIOTHI M IOBOJST
o6bem pactBopa 10 1000 cm®. Yepes 24 4 pacTBop GUIBTPYIOT. XpaHAT PacTBOP B MOCYIE M3 TEMHOTO
CTEeKJIA.
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CMenIaHHbIH HHIUKATOP; FOTOBAT cieaylommmM obpasoM: 0,5 r audenunnkapb6azona u 0,05 r 6Gpomde-
HOJIOBOTO CHHETO pacTBOpsIOT B 100 cM> 3THIOBOrO CriMpTa. PacTBOp XpaHsT B MOCYZE U3 TEMHOTO CTEKIIA.

Kucnora a3oTHas, pacTBOp ¢ MOJIAPHOM KOHILIEHTpalLMei 3kBuBaieHTa 0,1 Mojb/IM>; TOTOBAT Cle-
AYIOLMM 06pa3oM: 6,9 cM> a30THOI KMCIOTH pacTBOpsioT B 1000 cM? IMCTHIMPOBAHHOI BOIHI.

HaTpus ruapoOKHCh, pacTBOp ¢ MOJSPHON KOHLEHTpaLHeil 3KpHBajicHTa 0,1 MOjb/AM>, roTOBIT
caenylouuM oopa3oM: 4 T THIPOOKHCH HATPUSI PAaCTBOPSIOT B AMCTH/UIMPOBAHHOM BOIE U JOBOAAT 00bEM
pacTopa 10 1000 cm>.

9.2.3. TToaroToeka K MpoBeACHUIO aHAIM3A

9.2.3.1. OnpeneneHue NOMPABOUYHOrO KO3(MOUIIMEHTA K PACTBOPY a30THOKMCIION PTYTH

10 ¢cM> pacTBOpa XJIOPMCTOTO HATPMsI TIOMEINAIOT B KOHHYECKYIO KonOy, nobasmsiior 90—100 cm?
JHUCTHUTMPOBAHHOIM BOIBI, 7 KaIejIb CMEIIAHHOIO HHIAMKATOPA M 110 KAIUIIM a30THYIO KMCJIOTY 10 MEPEX0-
JIa OKPacCKH pacTBOpA M3 CHHeE-3€JICHO# B XeNTyo. 3ateM aA06aBasior 0,5 cM> a30THO#M KMCIOTH M THTPYIOT
PacTBOPOM a30THOKHUCIION PTYTH JO MEPEX0/ia OKPACKH M3 KeJITOM B CHHE-(DHONETOBYIO.

9.2.3.2. ITonpaBouHblii KO3¢GduimeHT K BEIMUCISIOT 110 PopMyie

rie ¥V — 00BEM pPacTBOpa a30THOKMCIION PTYTH, M3PACXONOBAHHEI Ha THTPOBAHUE, CM-.

10 — 06BbeM pacTBOpa XJIOPHUCTOTO HATPHSA, B3ATHIA JJIS aHAJM3A, CM-.
9.2.4. IIpoBenenue aHann3a
O6BeM HCCIeAyeMOro pacTBopa, comepXammii 1—20 MT XJIOpHAOB, MOMEIAIOT B KOHHYECKYIO KOJ-
Oy, U Jajiee aHAJIU3 MPOBOIAT, KAaK YKAa3aHO B I. 9.2.3.
9.1.5. O6paboTKa pe3yILTATOB
9.2.5.1. MaccoBy1o KOHIEHTPALMIO XJIOpUAOB X, MI/aM>3, BEIMMCIIOT IO (GopMyJTe

Vi - K - 0,0009 - 1000 - 1000
= 7 ,
roe ¥, — oGBeM pacTBOpa a30THOKHMCIION PTYTH, M3PACXONOBAHHBIH HA THTPOBAHHUE, CM>;
0,0009 — Mmacca XJIOpUIOB, S5KBUBAICHTHASL MACCE a30THOKMCIOH pTyTH B 1 cM> pacTBOpa ¢ MOMNSIPHO#
KOHLIEHTpaLmeil axBuBatenTa 0,025 Mons/mM>, T;

K — mompaBouHBIi KO3DGUIIMEHT K paCTBOPY a30THOKHMCION PTYTH;

V — 06BeM HCCIeoyeMOro pacTBopa, B3STHIN AT aHATH3a, CM.

9.2.5.2. JlomycKkaeMBbIe PaCXOXACHUS Pe3YAbTATOB ABYX MapaIe/IbHBIX OMPENEICHII HE TOJDKHEI Tpe-
BBIILIATh 3HAYECHMI1, TIPUBEOCHHEBIX B Ta0. 16.

Taonuma 16

JlomyckaeMoe pacxoxIeHwe Jlomyckaemoe pacxoXaeHHe
MaccoBas KOHUSHTPAUHA | 4 46eomorHEr B oTHOon- || MACCOBAT KOHUCHTPAUMSL | o 6oy | 1 otHOCH-
XIOPUIOB, MT/AM eIMHUIAX, TeIbHBIX XJIODHIOB, MT/IM eIMHULAX, TeIbHBIX
Mr/aM enuHMIax, % mr/am3 eanHuuax, %
2,0 1,4 70 20,0 1,7 9
4,0 1,4 35 30,0 1,9 6
6,0 1,5 25 50,0 2,0 4
8,0 1,5 19 100,0 3,2 3
10,0 1,5 15 150,0 u Gonee — 3

10. KOMILTEKCOHOMETPUYECKHAY METOJ ONTPEJEJTEHNA OBIIEN XECTKOCTH

10.1. CymnocTh MeTONA

Ob1as XeCTKOCTh 00YCIOBI€HA MTPUCYTCTBUEM B UCCIEOYEMOM PacTBOpE COJMEH KalbLUMSI M MarHMs
(coneit xectkocT). Kanblmii 1 MarHuii TUTPYIOT TPWIOHOM B ¢ MHAMKATOPOM — XPOMOTEHOM UYEPHBIM.
BausiHue xene3a v aJiOMUHUS YCTPAHSIOT NOOABACHUEM TPUATAHOJIAMUHA; HUKENS, MEAU U LMHKA —
noGaBIeHNEM CEPHUCTOTO HATPUS, MapraHila — HO0ABICHUEM COMSHOKMCIOTO TMIPOKCWIAMHMHA; Kap0o-
HAaTOB U TUAPOKapOOHATOB — KMISTYEHUEM COISTHOKUCIOTO PacTBOpA; COMEH aMMOHMS — KHMIITYCHUEM
LIEJOYHOTO pacTBoOpa.
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MeTon npUMEHSIOT MPY ONPEACTICHUN OOILEH XeCTKOCTH C MOJISIPHOI KOHIIEHTpallMeil 9KBUBAJIEHTA

1 1
C(ECa“, —Mg“) ot 0,2 MMoms/aM’ 1 Goree.

Hinxauit mpenen o6HapyxeHHs cocTasisgeT 0,02 MMomb/oM>.
10.2. Ammaparypa, peakTHBBI H PaCTBOPbI

Becrl TexHmUecKue.

Bechl aHamuTHYECKHE.

ITnutka 3meKTpuYecKast.

KonGs KOHMYECKHE BMECTHMOCTHIO 250 cM’,

Kon6sr MepHEIE BMecTUMOCTBI0 100, 1000 1 2000 cv?.
TTumeTKy ¢ JeeHUAMH BMECTUMOCTBIO 10 cM>.

TMumeTky Ge3 AeNeHHH BMECTUMOCTBIO 25 cM>.

BiopeTka BMeCTUMOCTEIO 25 cM°,

Tpunmon b, pacTtBOp ¢ MOMSPHON KOHLEHTpALUEi SKBUBAIICHTA C(% Na,H,C,,H,05N, -2H20)
0,05 MoJIB/IM®; TOTOBSIT M3 CTAHAAPT-TUTPA.

AMMMaK BOIHBIN.

AMMOHWUIT XJIOPUCTBIMA.

BydepHnsiit pacTBop; TOTOBAT cienyoimM oopazoM: 20 T XJIOpUCTOT0 aMMOHHUS PaCTBOPSIIOT B THC-
TIWUIMPOBAHHOI Bone, To6asitior 100 cM® pacTBOpa aMMMaka M ZOBOLSIT 00BeM pacTBOPa AUCTWLIMPO-
BaHHOI Bozioit 10 1000 cm’.

I'mapokcunaMuH COMSHOKMCIBIN, pacTBOp ¢ MacCOBOM KOHIIEHTpalmeit 10 1“/,11M3.

Harpuii cepHUCTHII, PaCTBOP ¢ MAaccoBOl KOHIEHTpaLmeil 25 1/1m>.

TpusTaHOJAMUH, PacTBOp, pasdasmeHbiil 1:3.

XpomoreH uepHsblii cienuanbHbiii ET-00; rotoBsr cnegytomum obpasom: 0,2 r XpoMOreHa 4€pHOTO
cMemBaioT ¢ S0 T XJIOPUCTOTO HATPHUS U PaCTUPAIOT.

KucioTa consHasi, pacTBOp ¢ MOJApHOi KoHIeHTpaiwmei sksuBanenta C(1 HCI) 0,1 monn/am>;
TOTOBSIT U3 CTAHOAPT-TUTPA.

10.3. IIpoBenenne anam3a

10.3.1. TIpu OTCYTCTBHHU B MCCIEAYEMOM PacTBOPE XeJjie3a, AMIOMHHUS, HUKEJISI, MEIH, IIMHKA, Map-
raHua, KapOOHAaTOB M THAPOKApOOHATOB

O0beM HcCCenyeMOro pacTBOpa, CONEPXKALIUI CONM XECTKOCTH B KOJIMYECTBE IKBHUBAJIEHTOB

1 1
n (—Z-Ca“, —Mg“) ot 0,05 10 1,00 MMOJIb, MOMEIIAIOT B KOHMYECKYIO KOOy, nobasisuor 90—100 cm?

JMCTUUTMPOBAHHOI BOzEl, 5 cM® GydepHoro pactsopa, 0,1 T XpOMOreHa 4epHOTO M TUTPYIOT NPH HHTEH-
CHBHOM IMEPEeMELINBAHMH PaCTBOPOM TpHIOHAa b 10 mepexoma oKpacku pacTBOpa M3 BHIIHEBO-KPAaCHOM B
CHHIOIO,

10.3.2. IIpu HaTUYKMH B MCCIIEAYEMOM PAaCTBOPE AMIOMHMHMS, XeJie3a, MEIH, HUKES, IIHHKA U Map-
raHia

HccnenyeMslii pacTBOp B 00beMe, yKazaHHOM B 1. 10.3.1, moMeLialoT B KOHHYECKYIO KOJI0y, 100aB-
asor 10 cM® pacTBopa TpmsTaHONMAaMMHA, 1 CM® PacTBOpa CEPHHUCTOTO HATPUS, 3—5 Kamejdb pacTBOpa
COJISTHOKMCJIOTO THAPOKCHJIAMMHA M Jlajice aHAIM3 MPOBOAST, KaK yka3aHo B 1. 10.3.1.

10.3.3. IIpu HaTMUMK B UCCIIEAYEMOM PAaCTBOPE KAapOOHATOB H THAPOKApOOHATOB

HccnenyeMbrii pacTBop B 00beMe, yKazaHHOM B 1. 10.3.1, moMellaloT B KOHMYECKYIO KOJI0y, 100aB-
JISTIOT PACTBOP COJITHOM KMCJIOTHI B 00BEME, JOCTATOUHOM IS HEUTpAIM3aLMK O0LLIECH LIEIOYHOCTH, yCTa-
HOBJICHHOM B COOTBETCTBHH € pasi. 6. PacTBop KumaTaT 1—2 MuH, OXJIaXIal0T A0 TeMmrepaTypbl 20—25 °C
M Jajiee aHaJIM3 NMPOBOMAT, KaK yka3aHo B m. 10.3.1.

10.4. O0padoTka pe3yabTATOB

10.4.1. O61yI0 XeCTKOCTh X, MMOJB/IM>, BEIMUCISIOT 1O (hOpMye

¥V, - 0,05 - 1000
XZI—V—’

rae ¥, — obbeMm pacTBopa TpwiIoHa B, H3pacXonoBaHHEIT HA THTPOBAHUE, CMS;

5-2* 71



C. 16 TOCT 26449.1—85

0,05 — MonApHas KOHLEHTPALMs KBUBAJIEHTa B pacTBope TpuioHa b, Mons/mM>;
V — 00BbeM HCCIeNyeMOro pacTBOpa, B3ATHIN VIS aHATH3A, CM°.
10.4.2. TomyckaeMbie pacXOXICHHS Pe3yJIbTaTOB IBYX MApaJUICIBHBIX ONPEACICHHI HE JOJDKHEI Mpe-
BBILLIATH 3HAYEHHUI, MpUBEAEHHBIX B TabG. 17.

Taonuma 17

JlomyckaeMoe pacxoxIaeHHe JlomycKaeMoe pacxoXAeHHe
06]'“3” )KeCTK?CTb’ B aGCONMIOTHHIX B OTHOCH- O6I.Llaﬂ )KeCTK?CTB’ B a0COJIOTHBIX B OTHOCH-
MMOJTb/AM eAMHHLIAX, TeJIbHBIX MMOIE/ 2 eAMHMIAX, TENBHBIX
MMOb/IM> enuHuUax, % MMOJIB/AM> enuHULAX, %
0,02 0,013 65 0,40 0,20 5
0,05 0,020 40 0,80 0,30 4
0,10 0,020 20 1,60 0,40 3
0,20 0,020 10 3,20 u 6onee — 3

11 METOIbI OIIPEAEJIEHAA KANBIIUA

11.1. KoMnieKCOHOMETPHIECKHIi METO.,

11.1.1. CymHocTs MeTOIAQ

Kanbumii TMTPYIOT B 11e7104HO# cpeae (12 pH) pactBopoM TpunoHa b ¢ HHIMKATOPOM MYPEKCHIOM.
YcTpaHeHUe BIUSHUS Xele3a, aATIOMMHHUS, MeIH, LIMHKA, HUKEJISI, MAPTaHI[a, KApOOHATOB M THIPOKap-
00HATOB, KaK yKa3aHo B pasa. 10.

MeTox IPUMEHSIOT MPH ONpPENETEHHH MACCOBOH KOHLIEHTPALMH Kaubius ot 20 Mr/aM> u Goree.

HioxHuit penen oGHapyXeHHs cocTapiser 3,0 Mr/om>.

11.1.2. ArmmapaTypa, peakTUBBI H PACTBOPHI

Becbl TexHuueckue.

IInutka sneKTpuyecKas.

Kon6B KOHMYECKIEe BMECTHMOCTBIO 250 cM>.

Kon6sl MepHEIe BMecTHMOCTBIO 100, 1000 cm>.

TTHUIeTKY ¢ AeeHUSMH BMECTUMOCTEIO 5 U 10 coM>.

IMunerku 6e3 neIeHui BMECTUMOCTBIO 25 cM>,

Tpunon b, crangapr-Turp.

1
Tpunon b, pacTBop ¢ MOJNSPHON KOHUEHTPALMEH SKBUBAJICHTA C(E Na,H,C,(H;,04N, -2H20)

0,05 MoiB/IM>; TOTOBAT U3 CTAHNAPT-THTPA.

HaTpusi rTHIpOOKHCH, PaCTBOP C MAcCOBOM KOHLEHTpaLmei 100 r/mm>.

Mypekcun, uHgukaTop; rorosar mo 'OCT 4919.1—77.

TMAPOKCHIAMMHE CONSTHOKMCIBIH, PACTBOP C MAcCOBOil KOHLeHTpauueit 10 r/om>.

Hatpmii cepHHUCTBIN, pacTBOP C MACCOBOI KOHIICHTpAaLMeil 25 l“/.IlM3.

TpustaHonamMuH, pa3doaBieHHEIH 1:3.

Kucnora cojsiHasi, pacTBOp ¢ MOJISIDHO#M KOHLEHTpauueii skuBaienta C (1 HCI) 0,1 mons/nm>;
TOTOBST U3 CTAHAAPT-THTPA.

11.1.3. IIpoBeneHue aHaM3a

11.1.3.1. IIpx OTCYICTBHH B HMCCJICIYEMOM PAacTBOPE Xele3a, aIOMMHUS, MEOH, IIMHKA, HUKEII,
MapraHiua, KapOoOHaTOB U THAPOKAPOOHATOB

00BeM MCCIIemyeMOTO pacTBOpa, comepxaimii 2—20 Mr KaJblHMs, IOMEIAIOT B KOHHIECKYIO KOJIOY,
no6asnsior 90—100 cm® nucTHIMpOBaHHO#M BOAEI, 2 cM> pacTBOpa TMAPOOKHMCH Hatpus, 0,2—0,3 T my-
PEKCHUIA U TUTPYIOT PacTBOpOM TpwioHAa b 10 mepexona OKpacku U3 po30BO-KPACHOI B (DMOIETOBYIO.

11.1.3.2. TIpy HaJMYHH B MCCIEAYEMOM PpACTBOpE AMIOMUHMA, Xejle3a, MEIM, HUKEIS, IIHHKA U
MapraHua

O0BeM HCCIEAyEMOro pacTBopa, comepxaruii 2—20 Mr Kajablys, IMIOMELIAI0T B KOHHYECKYIO KOJIOY,
no6asnsor 10 cM> pacTBopa TpuaTaHONAMMHA, | cM> pacTBOpa CepHHCTOTO HATPHs, 3—5 Karenb pacTBopa
COJITHOKMCJIOTO THAPOKCHJIAMMHA M Jajiee aHAIM3 MPOBOAAT, KaK ykasaHo B m. 11.1.3.1.
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11.1.3.3. IIpu HATHYKH B MCCIESTYEMOM PacTBOpE KapOOHATOB H THAPOKAPOOHATOB.

O0beM HCCIEOYEMOTO PacTBoOpa, comepxaniuii 2—20 Mr KajbIius, ITOMEIIAIOT B KOHHYECKYIO KOOy,
J00ABISIIOT PACTBOP COMSIHOM KMCJIOTBI B 00BEME, JOCTATOUYHOM TSI HEUTpaIn3aluu OOLLECH 1IEeTOYHOCTH,
YCTAHOBJICHHOI B COOTBETCTBHH C pasi. 6. PactBop kumsarsar 1—2 MHH, OXJAaXHalOT OO TEMIEPATyphI
20—25 °C u manee aHAJIU3 MPOBOIST, KaK yKa3aHo B 1. 11.1.3.1.

11.1.4. O6pabGoTKa pe3yIbLTaToB

11.1.4.1. MaccoBylo KOHLIEHTPALHMIO KBS X, MT/IM>, BEMHCIITIOT IO HOpMyJie

V1 - 0,0010 - 1000 - 1000
X= % s

rae ¥; — obbem pacTsopa TpwiaoHa B, M3pacxXon0BaHHBIH HAa TUTPOBAHHE, CMS;
0,0010 — Macca KanbIusI, SKBHBIGHTHas Macce TpwioHa b B 1 cM? pacTBopa ¢ MOJIIpHO#H KOHLIEHTpa-
- nueit axsupanenta 0,05 Monms/IM3, T

¥V — 06beM HMCCIedyeMOro pacTBopa, B3AThI I aHATU3a, CM.

11.1.4.2. JlomyckaeMble PacXOXIEHHS Pe3YIbTATOB ABYX MAPAJUICHHHBIX ONMPENCICHUI HE JOKHEI
MPEBEIIATH 3HAYCHUI, TIPUBEACHHBIX B Ta0J. 18.

Taonuma 18

JlomyckaeMoe pacxoxaeHHe JlomyckaeMoe pacxoXaeHue
Maccosast XoHUEHTpams B aGCOJIIOTHBIX B OTHOCH- Maccosas KOHHeHTp?m“ B a0COJIIOTHBIX B OTHOCH-
Ka/IbiusA, MI/IM e€IUHULIAX, TeJIbHBIX Kanbis, Mr/am e IUHHLIAX, TENBHBIX
MrI/aM eauHUUax, % Mr/,uM3 equHAIax, %

2,6 1,7 65 50,0 2,5 5

5,0 1,7 34 100,0 3,4 3

10,0 1,8 18 200,0 u Gonee — 3

20,0 2,0 10

11.2. IoTeHMOME TPHIECKHIA METOT

11.2.1. CymHocTh METONA

Kanpumii B uccaeayeMoOM pacTBope ompenestior mo usMeHeHuio DJIC 1enu, cocTosllei U3 Kajlb-
LIMICETICKTUBHOTO 3JIEKTPOA, JICKTPONa CPABHEHUS, U3MEPUTEILHOM SUEHKU ¢ UCCIEAYEMBIM pacTBO-
pom u naboparopHoro pH-MeTpa wim moHomMepa.

BnusiHue xapGoHATOB M THAPOKAPOOHATOB, MPUCYTCTBYIOIIUX B UCCIEAYEMOM PAaCTBOPE, YCTPAHSIOT
MOIKMCICHHEM €0 C MOCJSAYIONUM HATPEBAHUEM [0 KUIICHUST; BIIMSTHUE COJIEH YUUTHIBAIOT MOCTPOSCHHEM
rpamyMpoBOYHOTO rpadhukKa, MOCTPOSHHOTO Ha (POHE MMUTHPYIOIIETO pacTBOPa (CM. CIIPABOYHOE MIPUJIOXKE-
HUE).

MeTo MPUMEHSIOT TIPU OMPEIETCHIN MACCOBOI KOHIIEHTPAIMK Kambims o1 15 mr/aM> u Gonee.

HuxHuii peaen oOHAPYXEHUS COCTaBISIeT 4 MT/am°.

IpumeHenune MeToIa OTPaHUYECHO AMama3oHoM 6—8 pH uccaeayeMoro 1 MMUTUPYIOLIETO PaCTBOPOB
M TIPHCYTCTBHEM B MCCIIGLYEMOM PAcTBOPE MATHHS C MACCOBOI KOHIIGHTpalueii He Goee S0 Mr/am>,

11.2.2. Anmmapatypa, peakTUBBI U PaCTBOPHI

Becwl aHanmuTHYECKUE,

pH-MeTp 1aGOpaTOPHBI WM HOHOMED ¢ OCHOBHOM ITOTPEIIHOCTHIO H3MEPEHHS He Gonee 2,5 MB mia
LIKambel nenenmii no S5 pH.

DIIEKTPOI U3MEPUTEIBHBIN KATBIUHACEIEKTUBHEIN C 3JICKTPHYCCKHM conporusicHuem 0,1—3,0 MOM.

DReKTPO CpaBHEHUS XJIOpcepeOpsaHbIil HackilueHHbI mo T'OCT 17792—72.

TepMoKOMITEHCATOP aBTOMATUYECKMIT ¢ HHEPLIMOHHOCTEHIO He Gosiee 3 MUH.

Kon6bl MepHEIE BMecTHMOCTBIO 100 1 1000 e,

TIuTIeTKY ¢ JeIeHUSAMH BMeCTHMOCTHIO 1 1 10 cM>.

CTakaHBl XHMHYECKHE BMECTHMOCTBIO 200 cM>.

VIMHMTHpYIOLLMIT pacTBOP, PACTBOP XJIOPHUCTOTO HATPHS C MACCOBO# KOHLeHTpauwmeii 1,3—65,0 r/nm>
B 3aBMCHMMOCTH OT MAacCOBOI1 KOHLIEHTPALIMH CYXOrO OCTATKA, OMPEACICHHONH B COOTBETCTBUU C pasd. 3;
TOTOBAT CJIEAYIOLIMM 06pa3oM: B MEpHYIO KoiGy BMectMocThio 1000 cM® momemator 1,3—65,0 1 x0-
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PHUCTOTO HATpMs, pacTBOPSIOT B 200 cM> IMCTH/UTMPOBAHHOI BOMIEI, JOBOST OGBEM A0 METKH HHCTHILTH-
POBaHHO¥I BOAOU M MEPEMEIINBAIOT.

MeTmnoBblit KpacHEI, HHINKATOP, PAcTBOP C MACCOBOH KOHIEHTpauweii 0,5 r/aM>; roToBaT mo
roCT 4919.1—77.

HaTpusi THIPOOKHCh, PACTBOP C MACCOBOI KOHLEHTpauueii 4 r/om>,

Kucnora consguas, pas6asinennas 1:100.

Cranpaprslii pacteop, 1 cM® pactBopa nomxeH comepxarh 1 Mr Kaneums; roroear no F'OCT
4212—76.

11.2.3. ITocTpoeHue rpanyupOBOIHOTO rpaduka — 1o 1. 2.1 MpuIoXKeHUS

11.2.4. IIpoBeneHue aHamu3a

11.2.4.1. TIpu OTCYTCTBUM B UCCIENYEMOM PacTBOPE KapOOHATOB U TMAPOKapOOHATOB

HccenyeMblii pacTBOpP ¢ MaccoBOil KOHLGHTpALMei KaTblMsI He MeHee 15 Mr/aM® moMeIaioT B
W3MEPUTENBHYIO TUCHKY, MOTPYXAIOT JEKTPOIBI U TEPMOKOMITCHCATOP U Yepe3 2 MHH u3MepsioT BJIC mo
mkane pH-merpa.

11.2.4.2. Tlpn HaTUIMK B UCCIEAYEMOM PacTBOpPE KapboHATOB U THAPOKApOGOHATOB

100 cM? uccnenyeMoro pacTeopa MOMELIAIOT B XUMUUECKMIl CTaKaH, JOGABJIAIOT PacTBOP COJSHOM
KUCJIOTH B 00bEME, TOCTATOUHOM JJISI HEUTpaTU3alUMU OOLIEH HIETOYHOCTH, YCTAHOBIEHHOMH B COOTBET-
CTBMH ¢ pasn. 6. PacTBop KumaTAT, yrapusas ero mo oosema 80—90 cM?, oxnaxmaloT, 1o6asimsioT 2—3
KaITi MHIWKATOpa M IO KaruIsIM PacTBOpP TUAPOOKWUCH HATPHS IO M3MEHEHHS OKpPacKH M3 KpacHOii B
KeJITYIO ¥ TIOMELIAIOT B MEPHYIO Konby BMecTUMOCThIo 100 cM>. O6beM pacTBopa B MEPHO#I KOJIGe JOBOST
10 METKU JUCTWTUPOBAHHON BONOH U MEPEMEIIMBAIOT. PacTBOp MOMEIIAIOT B U3MEPUTENBHYIO TUEHKY U
Jajiee aHaJIu3 MPOBOMAYT, KAK YKa3aHo B . 11.2.4.1.

11.2.5. O6paboTKa pe3ynbpTaToB

11.2.5.1. MaccoBy10 KOHIEHTPAIMIO KAJBIUSA HAXOAAT IO TPafyHpPOBOYHOMY rpadHKy.

11.2.5.2. JTomyckaeMble pacXOXIECHHMS PE3yIbTATOB JABYX MApajUIe/IbHBIX OMpeneeHUH He JOJDKHBI
MpeBeIaTh 9 % — A 1a00paTOPHBIX HOHOMEPOB ¢ OCHOBHO#M morpeirHocTteio 1 MB u 20 % — mna
JTa0OpaTOPHBEIX HOHOMEPOB ¢ OCHOBHOI MOTPELIHOCThIO 2,5 MB.

12. KOMILIEKCOHOMETPUYECKHI METOJ OIIPEJEJIEHAA MATHUA
B IPUCYTCTBHUM KAJIBIINA

12.1. CymnocTb MeTO2

CyMMy KaJIbLIMSI © MATHHUSI TATPYIOT PaCTBOPOM TpWIOHa b B mpUCyTCTBMM aMMOHHITHO-aMMHAYHOTO
6ydepHoro pacteopa (9—10 pH) ¢ MHAMKATOPOM-XpOMOTeHOM uepHBIM. IIpm 06paGoTKe pe3yJIbTaTOB
YYHTBIBAIOT 00BEM pacTBOpa TpWIOHA b, H3pacXxomOBaHHBIH Ha OMpene/ieHHe KNI B COOTBETCTBHH C
m 11.1.3.

MeTon MPUMEHSIOT MPH ONMPEIECHHH MAacCOBOI KOHLEHTPALMH MarHusi ot 20 Mr/aoM> u Gonee.

HixHuit nipenen oGHapyXeHust cocTapisieT 2,0 Mr/oM’.

12.2. AmnmapaTypa, peakTHBBI M pacTBOpbl — 1o 1. 10.2.

12.3. TIpoBeneHue aHaM3a, KaK ykasaHo B 1. 10.3.

12.4. OopadoTKa pe3yabTaTon

12.4.1. MaccoByI0 KOHLICHTPALMIO MarHUg X, Mr/AM>, BEIMUCIISIOT MO (hOpMYyJIe

_ (Y2~ V1) - 0,0006 - 1000 - 1000

X % )

rae V; — oObeM pacTBopa TpwioHa b, M3pacxXOnOBaHHBINI HAa TUTPOBAHHUE KAJbLMS B COOTBETCTBHUH C
m 11.1.4.1, cM3;
V, — 06beM pacTBopa TpuioHa B, M3pacX0nOBaHHEI Ha THTPOBAHHE KANbLMA M MarHus, cM>;
0,0006 — Macca MarHHsi, SKBUBAJICHTHAsI Macce TPWIOHa b B 1 cM? pacTBOpa ¢ MOMSIPHOIT KOHIIEHTpALIH-
eit sxBuBanenTa 0,05 Mois/mM>, T;
V — 06BeM HCCIEAYeMOro pacTBOpa, B3SITHII JUISL AaHAIH3A, CM°.
12.4.2. lonyckaeMbie paCXOXICHHUS PE3yJIbTaTOB IBYX MAPAJUIEIbHBIX ONpeneIeHHIT He JOIKHEI Mpe-
BBILLIATh 3HAYCHUH, MPUBEICHHBIX B Ta0M. 19.
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Tao6auuma 19

JlommyckaeMoe pacxoxXaeHHe JomyckaeMoe pacxoxKIeHHue
Maccosas KOHueHT%aHM B aGCOJIIOTHBIX B OTHOCH- MaccoBast KoHUEHTpaIMA B aBCOJIIOTHBIX B OTHOCH-
MArHus, Mr/IM €JUHULIAX, TEJBHBIX MarHus, Mr/amM e€JUHULIAX, TEJIbHBIX
Mr/om3 enuHuax, % MI‘/,E[M3 eauHHULAax, %
1,7 1,2 70 20,0 1,5 8
5,0 1,2 24 50,0 2,5 5
10,0 1,3 13 100,0 u Gonee - 3

13. METOAbI OIIPEAEJIEHUA CYJIb®ATOB

13.1. T'paBumMeTpUIECKHIT METO]

13.1.1 CymHocTh MeTOa

Cynbdhatsl 0CaXIAIOT U3 TOPSYETO COMTHOKUCIOTO PAacTBOPa PaCTBOPOM XJIOPUCTOrO Oapus. Ocamok
cyiabdhaTa 6apus OTAEASMIOT GUIBTPOBAHUEM, MPOKAJIUBAIOT U B3BEIUIMBAIOT.

MeTon MPUMEHSIOT MPY OMPENEICHUN MACCOBOI KOHLIEHTPALMH CyabhaTos oT 80 mMr/aM> u Gosee.

Huxuuii npeaen obHapyxeHus coctapiseT 9,0 mr/am>.

13.1.2. Anmaparypa, peakKTUBbI U pacTBOPHI

Becwl aHanuTHYECKUE.

Bechbl TexHMuecKue.

IMeun mydennpHas.

DKCUKaTop.

Turnau dhapdopossie.

®OunpTpel POM 1o I'OCT 12026—76.

BopoHKM CTEKISHHEIE.

CTaKaHBI XHMMYECKHE BMECTUMOCTBIO 250 cM?.

KonGs! MepHBIe BMeCTHMOCTEIO 1000 cM?,

TMumnetku 6e3 meaeHUi BMECTUMOCTRIO 5, 10, 25, 50 cM>.

Bapuit XJI0pUCTEIil, PaCTBOP C MaccoBoii KoHueHTpauei 100 r/om>.

Kucaota a3oTHasL.

Kucnora consnas, pasdasiaeHHas 1:1.

MeTuioBslil OpaHxeBbIil, HEAUKATOpP; roToBsaT mo I'OCT 4919.1-77.

CepeGpo a30THOKHMCIIOE, PACTBOP C MACCOBOMH KOHIIEHTpaLHeii 10 r/aM>; roToBAT cieayiomum oopa-
30M: 1 T a30THOKHCJIOTO cepedpa pacTBOPSIOT B AUCTHUIMPOBAHOM Boje, aoGasistor (1,2 cM® a30THOWM
KUCTOTHI U JOBOAAT 00BEM pacTBOpa AUCTWIIMPOBAHHOM Bonoit 1o 100 cm>.

13.1.3. IIpoBeneHue aHaIM3a

O06beM uCCenyeMoro pacTBoOpa, coxepxantuit 5—250 Mr cynbhaToB, MOMEIIAIOT B CTAKAH H JOBOAAT
00BEM PacTBOpA AMCTH/LTMPOBAHHOM Bomoit 10 100 cm’. JIoGaBms0T 2—3 KariM MHAMKATOPA, COMSHYIO
KHCJIOTY JI0 M3MEHEHHSI OKPACKH PACTBOPA M3 XKEJITOH B PO30BYIO U TOGABISIOT 2 CM> COMISTHOM KHCIOTH B
M30BITOK. PacTBOp HATPEBAIOT 4O KMIEHUS M DOOABISIOT TPU MOMEIIMBAHUU 5 CM’ rOpSYero pacTBopa
XJIOPUCTOTO Gapusa. PacTBOp ¢ 0CagKOM BBHIIEPKHMBAIOT B TeUeHHE 6—8 4, PUIBTPYIOT Uepe3 ABOIHOIM
GUIBTP, 3aTeM MPOMBIBAIOT OCANOK rOpsSYeH TUCTH/UIMPOBAHHOM BOMOM 1O OTPHMIIATEIBHONM peakiMu Ha
XJIOp-MOH (Tpoda ¢ pacTBOPOM a30THOKUCIOTO cepedpa). PuibTp ¢ 0cankoM MmOMELLAIOT B MPOKAJICHHEII
W B3BEIIEHHBIN THTEJTb M BEIIEPKUBAIOT B MydeabHOM mmeun mpu temmneparype 800—850 °C B Teuenue 1,5 u.
Turenb ¢ 0OCagKOM OXJIaXIAIT B 9KCUKATOPE A0 TemMmeparypbl 20—25 °C U B3BEIIMBAIOT.

13.1.4. O6paboTKa pe3yabTaToB

13.1.4.1. MaccoByio KOHLEHTPALMIO CYAb)aTOB X, MT/IM>, BEIMMCISIOT O (GopMyIe

(= m,) - 0,4115 - 1000 - 1000
= % R

X

roe m; — Macca TUDIS € OCauKoM, T;
m, — Macca TUIJIA, T,

0,4115 — x03¢hdUIMEHT AT MepecueTa MACChl CEPHOKMCIOTO 0apusa Ha MAcCy CyiasdaTos;
¥V — 06beM HCCIeayeMOro pacTsopa, B3AThIM IS aHaIn3a, cM>,
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13.1.4.2. lomyckaeMbie pacXOXACHUSA PE3yJbTaTOB IBYX MapaUIe/IbHBIX OMpelesiecHHI He MOJKHBI
MPEBBIIIATH 3HAYCHHI, IPUBEICHHBIX B Ta0J. 20.

Tadnuuwa 20

JlomyckaeMoe pacxoxIaeHHe JlormyckaeMoe pacxoxaeHHe
Maccosas KOHHeHTpafI’m B a0COMIOTHBIX B OTHOCH- Maccosas KOHHeHTPa,““" B aGCOMIOTHBIX B OTHOCH-
cynbgatos, Mr/aM E€AMHMIIAX, TEeNBHBIX cymsaros, Mr/aM eAHHULAX, TENbHBIX
MI/AM eauHMLAX, % MI/aM eAVMHMLAX, %
44 3,0 69 328,0 8,9 3
8,2 3,1 38 656,0 14,9 2
82,0 4.4 5 981,0 20,6 2
164,0 5,9 4 1000,0 u 6onee — 2

13.2. KOMILIEKCOHOMETPAIECKHI METOX

13.2.1. CymrHOCTh METONA

CynbhaThl 0CaXIal0T U3 COMSTHOKUCIIOTO pacTBOpPa PaCTBOPOM XJIOpHCTOTO Oapusi. Ocanok cyibdara
Oapusa OTHEeaII0T GUILTPOBAHUEM H PACTBOPSIOT B M30BITKE TpwioHa b. U30riTOoK TpmioHa b Turpyior
PACTBOPOM CEPHOKHUCIOTO MATHUS ¢ MHAHMKATOPOM — XPOMOTCHOM Y€PHBIM.

MeToxn MpUMEHSIOT TIPH OTIPEIe/ICHHH MaccoBOM KOHIEHTpaLMHU cyibdatos ot 160,0 Mr/mmM> u 60-
nee.

Hyxuuit ipeaen oGHApyXeHus: cocTassier 15,0 mr/mm>.

13.2.2. Attmapartypa, peaKTHBBI H paCTBOPHI

Bechl TexHunueckue.

ITnuTka aMeKTpUYecKast.

Kon6bl KOHMYECKHE BMECTUMOCTBIO 250 cM>.

Kon6sl MepHEIe BMecTHMOCTRIO 100, 1000, 2000 cMm>.

TMunetku 6e3 AeieHU BMECTUMOCTBIO 5, 10, 20, 25, 50 cm>.

BiopeTKa BMECTHMOCTBIO 25 cM°.

Ouwetper POM mo T'OCT 12026—76.

BopoHKM CTEKISTHHBIE.

Bapuii XJIOpUCTHIH, PacTBOp ¢ MaccoBoi KoHIeHTpaimei 100 r/mv>,

Kucnora consiHas, pasdaBmenHas 1:1.

Kucmora cepHas, pasbapinenHas 1:4.

AMMUaK BOOHEIN, pa3baBieHHEIH 2:1.

BydepHEtif pacTBOp; TOTOBAT, KaK yKa3aHo B . 10.2.

Tpunon b, craHmapT-TUTp.

1
Tpunon b, pacTBOp ¢ MOJAPHON KOHILEHTPALMEH SKBUBAJICHTA C(E Na,H,C,(H;,05N, ~2H20)

0,05 Monb/nM>; TOTOBAT U3 CTaHAAPT-TUTPA.
Marnuii CepHOKMCIIEIH, CTaHIAPT-TUTP.

1
Maruuii CepHOKHCIBIN, PacTBOP ¢ MOJISIPHOM KOHIECHTpauMen 3kBuBanieHTa C (EMgSO4 -7H20)

0,05 Mosb/nM>; TOTOBAT M3 CTAaHAAPT-TUTPA.

MeTunoBeliit OpaHXeBEIif, UHAUKATOP; rotoBaT o 'OCT 4919.1—77.

XpomoreH uepHEIi cieunuanbHbii ET-00, maaukaTop; roroBsT, Kak ykaszaHo B m. 10.2.

13.2.3. lpoBeneHue aHAMH3a

O0BeM UCCIenyeMOro pacTBopa, comepxanmii 5—25 Mr cyJbhaToB, MOMEINAIOT B KOHUYECKYIO KO-
6y ¥ IOBOIAT 0GBEM PacTBOpa JUCTHNTMPOBAHHOM Bonoii 10 100 cM. JoGarmsioT 2—3 KaIum HHANKATOpa
— METWJIOBOIO OPaHXEBOTO, COJMITHYIO KMCIIOTY IO H3MCHEHHS OKPACKH PacTBOPAa U3 XEJITOH B PO30BYIO U
4 cm? COMSTHOM KHMCIIOTHI B H3GBITOK. PacTBOp HATPEBAIOT 10 KUMEHMS, JOGABIIIOT IIPH IIOMELIUBAHMH 5 CM>
TOPSTYETO PAcTBOpa XJIOPHUCTOro Oapust M Kumarar B teyenue 10 muH. Yepes 1 u pactBop GMILTPYIOT
JEKaHTaUMel yepes ABoitHOM duabTp. Ocamok B KoOe M Ha (GMIBTPE NMPOMBIBAIOT TOPSTYCH TUCTULUIMPO-
BAHHOM BOAOH IO OTPULIATENBbHOM peakumu Ha Gapwii-vioH (mpoba ¢ paCTBOPOM CEPHOM KHCJIOTHI).
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®DUILTP C OCAZKOM IIEPEHOCAT B KOJIOY, B KOTOPOW TPOBOIMIOCH OCAXAEHHE, A0DABISIOT 5 cM>
pacTBOpa aMMMaKa, 25 cM> pacTBOpa TpwioHa b M KMISTAT B TedeHHe 10 MHH JI0 TTOJIHOTO PAaCTBOPEHMS
ocanka. Pacteop oxmaxmalor g0 Temmeparypsl 20—25 °C, mo6aBasior 50 cM® AMCTHUTMPOBAHHO#N BOIE,
5 cM® GydepHoro pacTsopa, 0,1—0,2 r XpOMOreHa YEpPHOTO M THIPYIOT PACTBOPOM CEPHOKHCIIOTO MATHHS
IO TIEPEX0na OKPAaCKH PAaCTBOpA U3 CMHEH B (DMOJIETOBYIO.

13.2.4. O6paboTKa pe3ynbTaToB

13.2.4.1. MaccoByio KOHLEHTpALMIO CyabhaTos X, Mr/IM>, BEIYMCIAIOT MO GopMye

¢ W1=V2) - 000241000 1000
- = :

rae ¥; — obbeM pacTBopa TpuioHa B, 106aBiaeHHbII K MCCIIeAyeMOMY PacTBOpY, cM>;
¥, — 06beM pacTBOpa CEPHOKMCIIOTO MATHHS, M3PACXONOBAHHEIN HAa TUTPOBaHHE, CM’;
0,0024 — macca cyabdhaToB, S5KBUBANIEHTHAs Macce TpuaoHa B B 1 cM? pacTBOpa ¢ MOAPHO# KOHLEHTpa-
umeit sxuBanenTa 0,05 Moab/aM>, T
V — 06beM HCCeayeMOro pacTBOpa, B3AThIi IUIS aHATH3a, CM°.
13.2.4.2. JlomyckaeMble pacXOXIEHHS Pe3yIbTaTOB ABYX MapaUIEAbHBIX ONMpeneieHHil He JOIKHBI
MPEBHILIATH 3HAYCHHIA, TPHBEACHHBIX B Ta0. 21.

Tab6auuma 21

JlonyckaeMoe pacxoxaeHHe JlonyckaeMoe pacxoxaeHHe
Maccosas KOHUEHTPALUMA | b 46comoTHEIX B OTHOCH- Maccosax KOHI.[CHTpa;.lP[il B aGCOMIOTHBIX B OTHOCH-
CYNbHATOB, MI/aM eANHMLAX, TENBHBIX CYAb(haToB, Mr/mm eANHMLAX, TENbHBIX
Mr/aM eauHMLAxX, % Mr/AM eauHMLAxX, %
12,8 9,0 70 160,0 11,6 7
20,0 9,1 46 320,0 14,5 5
40,0 9,5 23 640,0 20,2 3
80,0 10,2 13

13.3. MeToa NOTEeHIMOMETPHIECKOTO THTPOBAHAS

13.3.1. CymHOCTh METOAA

MaccoByio KOHLIEHTPALMIO CYJIb()ATOB B MepecueTe Ha MACcCOBYIO KOHIIEHTPALHIO Cylb(haT-HOHOB B
HCCIICIYEMOM PACTBOPE OIPEILIISIIOT IMOTCHIIHOMETPHUYESCKHMM THTPOBAHUEM PACTBOPOM XJIOPHCTOrO OapHs
B MPUCYTCTBUU (PTOPUIOB.

Peakiius wmexny dropua-moHaMuM ¥ MOHAMHM Oapusi COIpoBOXmaeTcd u3MeHeHueM DJIC uenw,
COCTOSILEN U3 U3MEPUTEBHOTO (hTOPCEIEKTUBHOTO 3JIEKTPONA, 3JIEKTPONA CPABHEHHS, SUCHKH C THIPY-
€MBbIM pacTBOpoM M jabopaTopHoro pH-meTpa uam moHomepa. BiusHue xkapGoHaToB M GMKapOOHATOB
YCTPAHSIOT MOIKUCICHHUEM UCCIEAYEMOrO PAacTBOPa U MOCIEAYIOIIMM KUIITYEHHUEM.

MeTon MPUMEHSIIOT TIPH ONpeeIe HUM MacCOBO KOHLIEHTpALMH cy/Ibdaros oT 1000 mMr/mm> u Gonee.

Hinxauit mpezien 0GHApYXeHHS cocTabiageT 100 mr/mv>.

13.3.2. Ammmapatypa, peakTHUBBI H PaCTBOPHI

IInmTka ’neKTpUUecKas.

Becbl TexHnueckue.

pH-MeTp nabopaToOpHBIii.

DIEKTPOMATHUTHAST MEIIIaJiKa.

DIeKTPOa U3MEPUTENBHBIN (HTOPCETCKTUBHEIM.

DIIeKTPO CpaBHEHUS XA0pcepeOpsaHblii HackieHHEN o T'OCT 17792—77.

Adeiika U3MepUTENbHAS TTONMMITIICHOBAS.

Kon6sl MepHbIe BMecTUMOCTBIO 50, 100, 200 u 1000 cM?,

TTMIeTKH ¢ JeIeHUsIMU BMECTUMOCTRIO 2 M 10 cM>.

TumneTky 6e3 AeNeHHI BMECTUMOCTBIO 25 cM>,

MHUKpOGIOPETKH BMECTUMOCTBIO 2 U 5 cM°.

CTakKaHBl XHMHYECKHE BMECTHMOCTBIO 100 cM?.

AMMOHMIT (PTOPUCTEII, PACTBOP C MACCOBOM KOHIEHTpalumeit 20 T/mv>.

CHnupT 3THIOBBIIL.
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MeTHIOBBI KPACHBIA, MHAMKATOP, PACTBOP C MAcCOBO KOHLEHTpamuei 0,5 T/IM>; TOTOBAT MO
TroCT 4919.1—77.

Kucnora constHast, pas6asiaernnas 1:100.

Hatpusi ruapOOKHCh, PaCTBOP ¢ MAacCOBOH KOHIIEHTpauueii 4 /oM.

Hatpwuii yKCyCHOKUCIIBIH OE3BONHBIIN.

Kucnora ykcycHast.

BydepHEbLil pacTBOp; rOTOBAT CIEAYIOIHM 00pa3oM: B MEPHYIO KOJOY BMeCTUMOCTBIO 1000 cM> mome-
m@aloT 246 T ykcycHOKHMCHoro Hatpusi, 180 T yKCYCHO#M KMCIOTBI, JOBOOAT OOBEM pacTBOpa OO METKH
JUCTWJIMPOBAHHOM BOJION M MEPEMEIIHBAIOT.

Kucnora cepHasi, CTaHIapT-TUTP.

1
Kucnora cepHasi, paCTBOp ¢ MOJISIPHOM KOHLEHTpAIlHEH SKBHBAJICHTA C(E H2$04)0,5 MOJIB/IM’;

TOTOBAT M3 CTaHOAPT-THUTPA.

1
bapwuii XJOpUCTBIH, PAacTBOp ¢ MOJSPHOH KOHIICHTpallMell 9KBHBAJIEHTa C(E BaCl, -2H20)

0,5 Momb/AM>; rOTOBSIT ClienyomMM 06pa3oM: 61 T XIOPHCTOTO GapHs MOMEILAIOT B MEPHYIO KOJIOY BMECTH-
MocTeio 1000 cM3, 10BOIAT 06BEM PacTBOpa AMCTHUIMPOBAHHOM BOIOM 1O METKH M MEPEMELIHBAIOT.

13.3.3. TlonroroBka K MPOBEACHHIO AaHAJIH3A

13.3.3.1. OnpeneneHue MONMPaBOYHOTO KO3 GHULHEHTA K PACTBOPY XJIOPHCTOrO GapHs

O6BeM pacTBOpa CepHOM KUCIOTHI (V) = 2 cM’) moMemanT B U3MEPUTENBHYIO TYEHKY, JOOABISIOT
10—15 cM® AMCTHANMPOBAHHOM BOABI, 2—3 KaIUIM MHAMKATOPA M HEHTPATU3YIOT PACTBOPOM THAPOOKUCH
HaTPHS IO MEePEXoia OKPACKH PaCTBOpa M3 KpaCHO# B XXenryio. K HeHTpaan30BaHHOMY pacTBOpY 100aBIsSI-
10T 25 cM® THIoBOrO cmupTa, 1 cM? GydepHoro pacteopa, 1 cM> GTOpHCTOr0 AMMOHHS M IOBOJAT 0OHEM
pacTBOpa AMCTHLTMPOBAHHOM BOIO#H 10 45—50 cM>. SueiiKy yCTaHABIMBAIOT HA 3JE€KTPOMATHUTHON Me-
LIAJIKe, ITOTPYXAIOT B PAacTBOP JIEKTPOAbl M THUTPYIOT, [O00aBIsIE K HCCIECAYEMOMY PpacTBOpY IO
0,1—0,2 cM? pacTBopa xopucToro 6apus. Usmepsior BJIC. Mo HaiizennsiM 3HaueHnsM DJIC u cooTBeT-
CTBYIOIIUM UM 3HAUEHHSIM OOBEMOB PACTBOPA XJIOPUCTOIO GapHs CTPOST KPHBYIO THTpOBaHUA. KoHeuHylo
TOUKY TUTPOBAHHUS OMNPEAC/ISIOT KaK TOYKY H3MEHECHHS X01a KPHBOH THTPOBAHHS.

13.3.3.2. TTonpaBouHblit KO3 duImeHT K BEMHUCIIOT O GopMye

K4
rne V' — o6beM pacTBOpa XJIOPUCTOrO Oapusi, U3PaCXOAOBAHHBINH HAa TUTPOBaHHE, HAMIEHHBIN MO KPUBO#A
TUTPOBAHUA, om’,
¥, — 06BEM pacTBOpa CepHOI KUCIOTHI, B3STHIM ISl AHANIN3A, CM°.

13.3.4. IlpoBeneHue aHanu3a

5—20 cM’ uccaenyeMoro pacteopa, copepxamero 20—200 Mr cynbhaToB, MOMELIAIOT B CTAKaH,
I06ABISAIOT 2—3 KaIUTM HHAMKATOPA, PACTBOP COJISTHOM KHMCJIOTHI IO TIEPEXona OKPACKH PacTBOpa M3 XeJ-
TOi1 B KpacHyI0 u 1—2 cM> pacTBOpa COJITHOM KUCIOTH B H36BITOK. PacTBOpHI KMIATAT 1—2 MHH, OX/IaX-
JaT g0 Temmepatypsl 20—25 °C, mepeHOCST B H3MEPHUTENBHYIO STUEHKY M Jajiee aHAIM3 MPOBOAAT, KaK
ykazano B 1. 13.3.3.1.

13.3.5. O6paboTKa pe3yILTaToB

13.3.5.1. MaccoByio KOHLEHTPALMIO CyabhaTos X, r/aM>, BEIYMCIBIIOT O GopMyie

¥V, - K - 0,024 -1000
V s
rae Vi — o0beM pacTBopa XJIOPUCTOro Oapusi, M3pacXONOBAHHBIM HA TUTPOBAHME, HAWICHHBINH MO KpH-
BOW TUTPOBAHUSI, CM".
0,024 — Macca cynb(haToB, SKBHBAICHTHAS Macce XJIOPHCTOro Gapwmsi B 1 cM> pacTBopa ¢ MOJAPHOM
KOHIICHTpALMell SKBUBATCHTA (),5 MOMIB/IM?, T;
¥V — 06BbeM MCCIeNyeMOTO pacTBOpa, B3SITHIM VIS aHAIM3a, CM>.
K — nonpaBouHbIi KO3)OUIMEHT K pacTBOPY XJIOPHUCTOrO GapHs.
13.3.5.2. JlomyckaeMble PaCXOXICHHS PE3yIbTATOB ABYX MAPAJUICIBHBIX OMpPEIeNeHU HE HOKHBI
MPEBHIIIATH 3HAYCHHU, TIPUBEICHHBIX B Ta0J. 22.

X=
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Taoauuma 22

JlomyckaeMoe pacxoXaeHue JlomyckaeMoe pacxoxaeHue
Maccosas KOHHeHTpa}[H” B a6COJIOTHBIX B OTHOCH- MaccoBast KOHUEHTpaIs B abCOMIOTHRIX B OTHOCH-
cybdatos, Mr/am eIMHULIAX, TENBHBIX cynbaTos, Mr/aM eANHULIAX, TEJIBHBIX
mr/am> equHULAX, % mr/om3 equHuLax, %
100 22,7 23 800 35,3 4
200 24,5 12 1000 39,4 4
400 28,0 7 2000 56,4 3
600 31,7 5

14. METOABI OIIPEAEJNEHUA OBIIETO ®OCPOPA

14.1. ®oTOKONOPUMETPHIECKMII METO/ C HCIOJIb30BAHHEM BOCCTAHOBUTEJISI — THOMOYEBHHDI

14.1.1. CymHoCTh METONA

3a 0o61umit hochop MpUHUMAIOT Bce BUABI (POCGHATOB, CONEPXKAIMXCS B HCCIEAyeMOM pacTBope. O6-
paboTKO CEpHOM KUCIOTON ¢ HAACEPHOKUCIBIM aMMOHHMEM BCe BHIBI (hoc(haToB MEPEBOIAT B 