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TutpumeTpusa,
MHOWNKATODPbI,

* TUTpMMETPUYECKMe  MeTodbl aHaAM3a  UCNOAb3YKTCA  ANf
KONMYECTBEHHOro onpeaeneHnsa coeguHeHUin, KoTopble obnagatoT
KMCNOTHO-OCHOBHbIMM, OKUCAUTENbHO-BOCCTAHOBUTE/IbHbIMU
CBOMCTBaMM, a TaK¥Ke ANA COeAUHEHUM, pearupyowmx ¢ peareHTamm ¢
obpa3oBaHMEM 0CaAKOB UM KOMMJIEKCOB.

* NHAMKATOPbI - 3TO BELWECTBA, KOTOPblIE BUAMMO U3MEHSAIOT OKPACKY
NPU  M3MEHEHUW KOHLEHTPAUMUM KaAKoOro-nmbo KOMMOHEeHTa B
pactBope. Camon Ba)XHOW 3aJayYen B TUTPUMETPUYECKUX METOaX
aHa/Nn3a ABNAETCSA NPaBUAbHbIN BbIOOP MHAMKATOPA.



HeMHOro ncrtopum

* BnepBble BewWeCcTBa, MEHAIOLLME CBOM LBET B 3aBUCUMOCTM OT cpeabl, 06Hapyxun B XVII Beke (B 1664 r) aHIAUNCKUI
XUMUK U dU3nK PobepTt Bonnb. OH NpoBen TbiCAYM OMNbITOB C UCMO/Ib30BaHMEM 3KCTPAKTOB Pa3/IMYHbIX PAaCTEHUN.

* B 1663 roay, 6611 OTKPLIT NEPBbLIN MHANKATOP AN OOHapPYKEHMA KUCAOT U OCHOBAHWM, HA3BAHHbIM MO UMEHMU
NINIANHUKA TAKMYCOM.

« B 1667 roay PobepTt bonnb npeanokmun nponntbiBatb PUALTPOBANbHYIO Bymary oTBapomM TPOMMYECKOro NLLANHUKA
— JIJAKMYCa, a TaKXe oTBapammn GpManoK U BaCU/bKOB. BbiCyLLEHHbIE M Hape3aHHble «XUTpble» Bymarkku PobepT boinb
Ha3BaN MHAMKATOPaMM, YTO B NepeBose C IATUHCKOro 03HavyaeT «yKa3aTe/ib», TaK KaK OHM YKa3bIBAlOT Ha cpeay
pacTeopa.




C 60-x rotos XVIIlI BeKka Ha4Yanu Ucnonb3oBaTb CUHTETUYECKUE MHOMKATOPDI.
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MeToa KUCNOTHO-OCHOBHOIO TUTPOBaAHUA.
ANnKanmmeTpu4yecKkoe TUTpoBaHue. pH

MeTtogq ocHoBaH Ha peakuusx KUCITIOTHO-OCHOBHOMO B3aMMOOEWUCTBUA, COMNPOBOXOALLNXCS
nepeHocoM NMpoToHa ot goHopa HA k akuenTtopy B:

B obuwiem Buae meton MOXeET ObITb NpeacTaBneH ypaBHeHneM HenTpanusauunH* + OH- = H,O

Qo° O
B kauyecTBe pactBopa, KOTopbin Mbl ByaemMm gobaenaTtb cnyxut 0,1 H pacTBop rmapokcuaa —
HaTpUs TOYHOW KOHUEHTpauuum, B 3TOM Crny4vae 3TOT pacTBop OydeT BbIMNOMHATbL POSib
TUTpaHTa (pacmeop, C MOYHO U3BECMHOU KOHUeHmpauuu, Komopskil 0obaensom u3 —1 F—
6ropemku K aHanu3upyeMoMy pacmeopy) n MeTod Ha3blBaeTca METOAOM asikasiumempuu ( 5 o”
alcali - e nepeesode ¢ nambiHU WesnoYb). @ @
B ankanumetpum TUTpaHT — pacTBOpP CUNbHOro ocHoBaHusa (0bblvHO NaOH, KOH). : :
OnpepensieMmble BellecTBa — CUMbHbIE W cnabble KUCMAOTbl WU APYrMe COeOMHEHUS,

obnagatoume KUCNOTHLIM XapaKTepPOM.

JdranoHHas wkana pH
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MHAnKaTopbl. MexaHuU3m AencTeuma

NHavKaTopbl, MNpUMeHsieMble B KUCITOTHO-OCHOBHOM TUTPOBaHWKW, NpeacTaBnaAloT cobol cnabble
opraHn4eckne KUCIOoTbl, NMPOTOHUPOBAHHbLIE* U AENPOTOHUMPOBAHHLIE** (DOPMbI KOTOPbLIX OTAMYAOTCA MO
oKpacke.

Hind [~| H* + Ind-,
*HInd — npotoHnposaHHasa (HeanccoummposaHHasa) popma
**Ind- - penpoTtoHnposaHHan (auccoummposaHHas) bopma

HeaunccouumnposarHbie monekynbl HINd v aHnoubl INd~ umerot pasHyto okpacky. C ymeHblUEHMEM 3HaYeHUH
pH B pacTBOpe paBHOBecue caBuraeTcs BNeBO M pacTtsop npuobpetaet okpacky HInd, npu yseanyenun snayenus
pH - paBHOBecue cABuraeTca BMNpaBo, Bo3pacTaeT B pacTBope KoHueHTpauma Ind- u okpacka pactsopa

U3IMEHAETCA.




MHAnKaTopbl. MexaHuU3m AencTeuma

OKpacKa Ka)kaoro MHAUKaTopa MeHsIeTcs B npeaenax y3Koro uHtepsana pH. UHTepsan pH, B
KOTOPOM MPOUCXOAUT U3SMEHEHME OKPACKMU MHAMKATOPA Ha3biBAlOT MHTEPBAJIOM Nepexoaa

OKpPaCcKu MHAUKartopa (cokpaweHHo UNMO).

Hanbonee peskoe (3aMeTHOE) MBMEHEHME OKPACKN MHOMKaTopa NpoucxoamT npu
3Ha4vyeHun pH B cepeanHe nHTepBana nepexona okpackm nHgmkartopa, 3To 3HavyeHue
pH HasbiBaloT pT nHOMKaTopa.

[Ons nony4YeHWs BepHbIX pe3ynsTatoB HaM HeobxooMMo BbIOpaTb TakoW WHOMKATOP,
KOTOPbIN M3MEHUT OKPacKy B MOMEHT OKOHYaHWUS peakuuu, Koraa cepeanHa nHTepeana
nepexoga okpacku uHaukatopa (pT) OyoeT HaxoauTbcs OnmM3ko Kk pH B Touke
3aBepLUEHNS peakumn (3KBMBaANEHTHOCTHN).*

[nsa npaeBunbHOro Bblbopa nHankatopa HamMm HeobxoaMMO 3HaTb 3HavyeHue pH B Touke
9KBUBANEHTHOCTN (OaHHOe 3HadyeHne pH CcooTBeTCTBYEeT [MOMHOMY MPOTEKAHUIO
eakuyun).




Kak npaBuabHO nogobpatb MHAUKATOP?

CTposaT rpacuyeckyo 3aBMCMMOCTb n3MeHeHna pH pactBopa oT fobaBrieHHbIX 00 bEMOB pacTBopa.
OTa rpauyeckas 3aBUCUMOCTb Ha3bIBAETCH KPUBOM TUTPOBAHUSA N MOKa3bIiBaeT, Kak nameHsetca pH
pacTBopa B NpoLlecce TUTPOBAHUSA TUTPaHTa (KPUBYHO TUTPOBAHUSA MOXHO NMOCTPOUTL PaCHETHLIM
cnocobom mnu Npu ucnornb3oBaHUn pH-meTpa anga namepeHunst pH B Kakaon Touke nocne
nobaBneHna TUTpaHTa, B JaHHOM YPOKe UCMONb3YET KPUBbIE TUTPOBAHUS U3 NIUTepaTypPHbIX
NCTOYHUKOB).

Kpusas TutpoBaHusa
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[MpaKkTUYecKas YacTb.
TUTpOBaHME YKCYCHOW KNCNOTL

Peakumnsa: CH;COOH + NaOH |<] CH;COONa +
H,O0.

V(NaOH)cp * c(NaOH) * M(CH3COOH)
1000

PacueTHas opMynam (CH;COOH) =

m (CH;COOH) — macca yKCyCHOM KMUCAOTbI, T;

C(NaOH) — ToyHas KOHLUEHTpaUMA pacTBopa rmMapoKcnaa HaTpua (ecnm pacTBop rotoBUTCA U3
dUKCcaHana, To 33 KOHLLEHTPAaLU MO MOXKHO NpuHATL 3a 0,1000 monb/n), monb/n;

V(NaOH) ., — o6bem pacTBopa rmApoKcMAa HaTpus, NOLWEAWNIA HA TUTPOBAHME PACTBOPA YKCYCHOM
KMCNOTbI, PAaCCYMTAHHbIN, KaK cpeaHee 3Ha4YeHMe HECKOIbKMX OMbITOB, M;

M(CH;COOH) — monapHaa macca yKcycHown Kucnotbl (60,05196 r/monb), r/mons.




Heobxoammoe obopyanosaHue

=

1
:
1]
§E T
5%
=B
B

[pywn pe3nHoBbIe Konba ana TMTpoBaHUS o
l% ik p L
MepHasa konba Ha 1000 mn

A

;
r
I — s \
s - . -
i Y
[ Eopem, Mas _ -
T D

bropeTKa Ha 25 mn

25 | L. VIR \
H2S04; HCI; NaOH...

duKcaHanbl

. [Mnnetkn Mopa




[oyemy BaXHO NPOBOAUTL KOHTPO/Ib
KayecTBa 1eKapCTBEHHbIX CpeacTB?

o
O.

KayectBO — 3710 COBOKYIMHOCTb XapaKTEepUCTUK obbekTa, OTHOCALLUUXCA K e€elo CNocobHOCTH
yOOBJIETBOPATb YCTAHOBJIEHHDbIE U NpeaAnoJiaraemMble I'IOTpGGHOCTI/I.

Lenb KOHTPOMNA KavecTBa - HEe OOMNyCTnUTb K UNCMNOJ1Ib30OBAHNIO WUJT peaJindaunin Matepualibl Uiin
npoAaykunio, He yaoBJ1IETBOPAOLLNE Tpe6OBaHI/IFIM KayecTBa.

OOHMM K3 KMNHOYEBBLIX KPUTEPMEB KadecTBa ABMAETCA onpeaerieHne KOnmyeCTBEHHOro coaepKaHus
OCHOBHOMO BellecTBa B NeKapCTBEHHOM npenapaTte. Ha npou3BoacTBE MOryT BO3HMKATb OLUMOKM,
KOTOpble MNPUBOAAT K HECOOTBETCTBMIO MOKa3aTenem KadyecTBa [OTOBOW MPOAYKUMM HOpMam
KONMMYECTBEHHOIO CoAepXaHMA OCHOBHOMO BELLECTBa, 3aA4aHHbIM B HOPMaTUBHbLIX AOKYMeHTax. [JaHHas
NpoaYKUMA NOOANEXUT U3bATUIO M3 000OpoTa M OanbHEenWeMy YHUYTOXeHUo. Kpome Toro, no dakry
B6paka gormkHa 6bITb NpoBeaeHa NpoBepKa C LieSiblo BbIABIEHNSA Npobnemsl.




CannumnoBan KMCNOTa
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®AKTOP OTTUTPOBAHHOCTU , T

XapakTepuCTUKN KpMBOU TUTPOBAHUSA:

- pH B TOYKe 9KBMBANEHTHOCTM paBHO 7,9

. - CKa4yoK TUTpOBaHuA nexuTt B obnactn pH 6-10




CUTyaumoHHaA 3a4a4a

B aHanunTtuyeckyro nabopatopuvio noctynun Ha aHanu3 npenapat "CanuuunoBas
Kucnota 2% pactBop (cnMpToBOM) ANSA HaApPYXHOro NMpPUMEHeHUA AnA onpeaerieHus
COOTBETUYUK coaepKaHUI CarMLUIoOBON KUCNOTbI, YKa3aHHOM Ha YNaKoBKe.

3apaHue: npoBeCTN KOJINYHECTBEHHOE oOlpenerieHne canmuunoBON KMUCIMOTbl METOOAOM
KMCIOTHO-OCHOBHOIO TUTPOBAaHUA B MnpegcrtaBlieHHOM Ha aHallu3 rnpenaparte. BbinonHeHne

3afjlaHne no nogrpynram.




