3aganue

1. Onpenenuth MNOTEHUUOMETPUYECKH KOA(POUIMEHT TMONpaBKH K THUTPY
pacTBOpa TUAPOKCUIA HATPHUS.

2. IlpoBecTu TUTpOBaHME aHATH3UPYEMOMN TIPOOBHI.

3. Tloctpouts kpuBble TuTpoBanus, ucnonbdys 110 MS Excel; rpaduueckn
HaWTH TOUKY 3KBUBAJICHTHOCTH.

4. TlpoBectu 0OpaOOTKYy pe3yJabTaTOB HM3MEPEHUM, ONPENEIUB KOHLEHTPALUIO
cepHoii U HocPOopHOIl KUCITOT B aHATIM3UPYEMOIi rpooe.

5. Cnenarb BBIBOJI O IPUEMIIEMOCTH PE3yiIbTaTa KOHTPOJIBHOM MPOIETyPHI.

6. IlpeactraBuTh pe3yibraT C y4€TOM MOTPEIIHOCTH ONPENEICHHUS.

7. Bce pacueTsl u pe3ynbTaThl IPUBECTH B BUAE MPOTOKOJIA.



Onpeaesnenue Maccbl cepHO U OPTO(POCPOPHOI KUCTIOTHI METOIOM KHUCJIOTHO-
OCHOBHOTI'0 MOTEHIMOMETPUYECKOI0 TUTPOBAHUA
1. CymiHocTh MeTOaA
Meton OCHOBaH Ha MOTEHUIHMOMETPUUYECKON MHAMKALMU KOHEYHON TOYKH TUTPOBAHUS
cmecu kucnotT. Ilpu turpoBanum cmecu kuciot H,SO, u HzPO, menousio Ha KpuBOi
TUTpOBaHUs Habmomaerca 2 ckauka. [lepBblii U3 HUX OTBEYAET OTTUTPOBBIBAHUIO BCEH
H,SO,, a Takxke H3PO,4 o nepBoit ctynenu:
H,SO,4+ 2NaOH = Na,SO,+ 2H,0
H;PO,4+ NaOH = NaH,PO,+ H,0
Bropoii ckauok coorBeTcTBYeT oTTUTpOBBIBaHMIO H3PO,4 0 BTOPOIL cTynenu:
NaH,PO,+ NaOH = Na,HPO,+ H,0O

. O0opynoBanue, Nocyaa, peakTUBBI:
. pH-meTp ¢ morpemHocTsio onpenenenus He donee + 0,05
. MaruuTtHas Memanka
. SIKOpb MarHUTHOM MELIAJIKU
. U3meputenbHbIi 371eKTpo KOMOMHUPOBAHHBIN
. bropetka BmectumocTtsio 25,00 oM’
. Crakan BmectumocTthio 100,00; 150,00; 250,00; 500,00 oM’
. [Innetka BMectumocThio 10,00 oM’
. Hunmuaap BMectumocthio 50, 100 oM’
. Kucnora constHasi, cTaHaapTHBIM pacTBOpP C MOJIIPHOM KOHIIEHTPAIIMEN YKBUBAJICHTA
0,1 moms/mm’
10. T'mmpokcun HaTpus, PacTBOp C MOJISIPHOW KOHIEHTpanued skBuBaienta 0,1
MOJIB/IM°
11. Bydepunsie pactBopsl pH 4,01; 6,86; 9,18
3. OmnpenejieHne TOYHOI MOJIAPHOI KOHIEHTPAIMM JYKBHBAJEHTA pacTBOpa
ruapoxcuaa Harpus 0,1 MO.]I]:/I[MS

B crakan pgns TuUTpoBaHMS BMeCTUMOCThIO 150 e’ momemaror 10,00 cm®
pactBopa coisiHoM Kuciotel 0,1 mois/nM°, mobasmsror 90 e’ TACTUJUTUPOBAHHOM
BOJIbI, TIEPEMEIIUBAIOT MPU MOMOIIM MArHUTHOW MEMIAJKU U TUTPYIOT U3 OIOPETKH
PAacTBOPOM THIPOKCH/IA HATPHS PABHBIMU MOPLHSMH 110 0,5 cM° 10 IIOJy4EeHHUs CKAUKa.
[Tocne nocTukeHUsl CKauyka U3MEPUTH €€ HE MEHee MATH Touek. [Ipu mocieayronmx
THTPOBAHMSX AOOABISIOT PACTBOP THAPOKCHAA HATPUS MPHOIM3UTEIHHO HA 3—5 CM
MEHBIIIE, YeM MO0 Ha JOCTUXKEHUE TOYKHU SKBUBAJIECHTHOCTH TMEPBOTO TUTPOBAHWSI,
TIIATENBHO IEPEMEIINBAIOT U TUTPYIOT PABHBIMH HOPLEsIME 10 0,5 cM® 10 mosTydeHus
ckauka. [Tocie nocTkeHus ckauka U3MEPUTH elié He MEHEE MATH TOYCK.

TutpoBaHue NpoBOAAT TPU pasa.

[Tpu momomu MSEXcel CTposT KpuBYIO MOTCHIMOMETPUYCCKOTO THUTPOBAHHUS
JUIS KaXJ0W MpoObl YCTAaHOBOYHOI'O BEILIECTBA, OTKJIAJbIBAsl MO OCU abciucc o0beM

OO NNDNDWN~DN

THAPOKCUTIA HaTpusi, a 1o ocu opauHaT — pH. ['paduyeckn HaAXOAAT TOUKY
HKBUBAJICHTHOCTH Y PACCUUTHIBAIOT KOIPDHUIIMEHT MOTPABKH 10 (OpMYIIE:
K |4
/4t

rae V1 — o6bEM pacTBOpa TUApOKCHIA HATPUS, H3PACXOIOBAaHHBIA HA TUTPOBAHUE



V — 00BeM pacTBOpa COJISTHON KHUCIIOTHI, B3SITHIA Ha TUTPOBAHME, cm®,

Pacxoxnenue ko3 huiirieHToB MonpaBku He JoJKHO npeBbimaTh 0,030.

W3 BbluMCIeHHBIX 3HAYeHU KoddduimenTtoB OepyT cpeanee apupmernyeckoe. Ecnu
OJIUH U3 KOA(DPUIIMEHTOB HE YKJIAAbIBACTCS B TPEOOBAHUS PACXOXKIICHHUS, JOMYCKAETCS
paccuMTaTh CpeJHee 3HAueHUE M0 JBYM pe3yjbTaTaM. 3HadeHue Kodd@duimenrta
MOMNpPaBKHU JAOJKHO ObITH paBHBIM 1,00 + 0,03.

TouHYI0 MOJIAPHYIO KOHIIEHTpAlMIO SKBHUBaJeHTa rujapokcuaa Harpusa C,

MOJIB/IM®, € KOI((HIHEHTOM MTOMPABKA BBIYHCIISIOT 1O GopMyIIe:
C= C]_ - K
rie C; — 3a1aHHast MOJISPHAS KOHIIGHTPALHS THAPOKCHAA HATPHUS, MOJB/IM
K — ko3¢ punrent nomnpaBku
4. Onpeaesnenue Macchbl cepHOil 1 0pTOG0CPOPHOIl KHCIOTHI B CMECH

10,00 cm® pacTtBOpa MpoObI MEPEHOCAT B CTaKkaH JJisl TUTPOBaHMS, JOOABISIOT
40-60 cM® AECTHITHPOBAHHOM BOJBI, MEPEMCIIMBAIOT MPH [OMOLIH MATHHTHOI
Memanku. [lorpyXaroT 31eKTpoAbl, NAIOT YCTAaHOBUTHCS IOKa3aHUSIM IpUOOpa U
3aMCBIBAIOT pe3ybTaThl u3mepenus J/C.

TUTPYIOT pacTBOPOM THJIPOKCHIA HATPUS C TOYHOW MOJIIPHON KOHIIEHTpalUEH
SKBHBaJICHTa. THTPAHT HOGABISIOT U3 GIOPETKH PaBHOMEPHBIMH mopimsimu 1o 0,50 e’
MpyU [EPEMEIIMBAHUM pPACTBOpPA MArHUTHOM MEMIAIKON, Jal0T YCTaHOBUTHCS
MOKa3aHUsAM Npubopa M 3alUChIBAIOT pe3ynbTarbl udmepenus J/IC mocne kaxaoro
noOaBiieHus TuTpaHTa. [l0 JOCTHXKEHHMHM TEpPBOTO CKayka MOTEHIMala TUTPOBAHUE
MIPOJIOJDKAIOT JI0 MOJIYYEHHUS] BTOPOTO CKayKa M 3aTEM /10 HE3HAYUTEIbHOTO M3MEHEHUS
OJIC. IIpu BTOpOM TUTPOBAHUHU AOIMYyCKaeTCs J0OaBIATh Ha 2—3 cM® MeHbIe 00bEMa
TUTPaAHTA, MOLIEAIIET0 Ha TUTPOBAHUE /10 IEPBOrO CKAYKa.

TutpoBaHue npoBoAAT 2 pasa.
5. O0paboTKa pe3yJIbTATOB

[lo nmaHHBIM THUTPOBaHUS CTPOSIT IU(DPEpEeHINATBHYI0O KPUBYIO THUTPOBAHUS
AE/AV = (V). MakcuMyMbl KPHBOIH COOTBETCTBYIOT KOHEYHBIM TOYKAM THTPOBAHUS (2
MAaKCUMYMa).

VIcronb3ys MOJydeHHBIE 3HAYCHHS, HAXOMAT comepkanne (r/am°) Kamoro
KOMITOHEHTa B aHaJU3UpyeMoil mpobe 1o popmynam TUTPUMETPUUECKOTO aHAIU3A.

3a pe3ynbTaT OMNpPEACNICHUs TNPUHUMAIOTCS PpPe3yJbTaThl JIBYX OIPEACIICHUN,
OTHOCHUTENBHOE PACXOKIAECHNE MEXKITY KOTOPBIMM HE TIpeBbIIacT 15 %.

CxoauMOoCTh pe3yIbTaToB aHayin3a (1) B MPOLIEHTaX BRIUUCIAIOT 1O hopmyJie
2[X; — Xy
r=——m—>—-100
X; + X,
rae X, X, pe3yJabTaThl ABYX NapajuIeIbHbIX U3MEPEHUH, B r/zLM3
6. IIpeacrasiieHue pe3yJbTara
3a pe3ynbpTar aHaiu3a MPUHUMAIOT CpeaHeapruMETHIECKOe 3HAYCHUE C YUETOM
MOTPEUTHOCTH.
OTHOCHUTENBHOE 3HaUEHUE TorpertHocTH 6 cocTanisieT 20 % npu P = 0,95.

OdopmistoT pe3ynbTar B BUJE:
(X £ A) r/am’ ipu P =0,95; n = 2.



OxpymieHne norpemrHocTd npoBoauth B coorBeTcTBuM ¢ 'OCT P 8.736-2011
W3mepenusi mpsimple MHOTOKpaTHble. MeTonbl 00paOOTKH pPE3yabTaTOB H3MEPEHUil.
OcHoBuble nonoxenus. [punoxenne E.

[Tpunoxenue E
IIpaBuia oxkpyrJieHusi npu 00padoTKe pe3yJIbTaTOB U3MepPeHH i

E.1 TouHOCTH pe3yiabTaTOB U3MEPEHUIN W TOYHOCTHh BBIYMCICHHM MpH 00pabOTKE pe3yJbTaToB
M3MEpEHUIl TOJKHBI ObITh COTJIACOBAaHbI C TPEOyeMON TOYHOCTHIO MOJTy4aeMON OIICHKU H3MepsieMOon
BEJTUYHHEI.

E.2 TlorpemHocTh OIEHKH H3MEpSeMON BEJIWYUHBI CIEAYET BhIpaxkaTb He Oojee ueM JIBYMs
3HAYAIIUMHU [TUdpamMu

JIBe 3Hauaime UQpbl B MOTPEITHOCTH OLIEHKH U3MEPSEMOM BEIMYMHBI COXPAHSIOT:

- IPU TOYHBIX U3MEPCHUSX;

- ecJIM nepBasi 3Havaias uudpa He 6onee Tpex.

E.3 Yucmo mudp B MpOMEKYTOUHBIX BBIYUCIICHUSX MPH O0paOOTKE Pe3yiIbTaTOB H3MEPEHUI
JIOJKHO OBITH Ha J1B€ O0JIbIle, YeM B OKOHUATEIILHOM pe3yibTare.

E.4 Coxpansemyto, 3Havamyr0 nudpy B MOTPEIIHOCTH OIECHKH WU3MEPSEMOW BEIMYUHBI TIPU
OKPYTJICHUHM YBEJIMYMBAIOT Ha €AMHMILY, €CIIU OTOpackiBaeMmasl HU(pa HE YKa3bIBAEMOI'O MIIAJIIIETO
pa3psa 6ombIie TMO0 paBHA IATH, M HE U3MEHSIOT, €CJIM OHA MEHBIIIC IISTH.



