THTPUMETPUYECKHHU
AHAJIUB



Ilnan:

1. Cymuocmb U OCHOGHbBIE NOHRAMUA
mumpumempuuecKoZo anaiuid.

2. Cocmae pacmeopog u nocyoa 8
MUmMpumMempuiecKkom anaiuse.

3. Ilpuémut (cnocoodsl) mumpoearusi.

4. Knaccugukauyus memoooe
MUMpUMEempuuecKo2o anaausd.

5. Kucnommno-ocnoeénoe mumpoedaHue.

‘lﬁop UHOUKamopa.




/. CYLUHOCTH
N OCHOBHbIE MOHATUSA
TUTPUMETPUYECKOIO
aHainsza.
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TurpuMerpuyYeckKu aHAJIN3
3aKJII0YaeTCA B U3MEPpEeHUU
o0Bb€eMa pacTBopa peareHra,
3aTpavyeHHOIo Ha
B3aNMO/JENCTBUE
c onpeaeasaeMbIM KOMIIOHEHTOM.
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Tump (T) — 310 YHUCJI0 TPAMMOB

PACTBOPEHHOIO Bemecrsa B 1 MJ1 pacTteopa.

[Mpn 3TOM KOHLLeHTpaLusA peareHTa A0J/1KHa
ObITb NpeABapuUTeIbHO YCTaHOBJIEHA.

PacyéT B AaHHOM MeTOoJZe aHa/in3a OCHOBaM Ha
3dKOHEé 3KBUBAJ/IEHTOB.

MacCChbl pearmpyoLLMX BeLLecTB
NpAMO NPONOPLUOHA/bHbI
MOJISPHbLIM MaccaM UX 3KBUBAJIEHTOB.

C

Vl = C3KB2 .V2
= C(1/2(x)))
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TurtpoBaHHBIN (CTAaHAAPTHBIN) PACTBOP —
3TO PACTBOP, KOHIIEeHTpAIusid KOTOPOro N3BeCTHA
C BBICOKOU TOUYHOCTHIO.

PacTBOp C U3BECTHOU KOHLLeHTpaALMeN peareHTa
Ha3blBaeTCcA paboyuM NN TUTPAHTOM.

» Tumpoeanue - 510 npouecc npubagneHns
pabouero (TMTPOBAaHHOIr0) pacTBopa K
aHanmn3npyemowu npobe.

» TUTpoBaHMe Heob6Xo0AMMO NMPOAOIKATb A0

moukKu JxKeuedieHmHunuocmu.

» TOYUKY 3KBMBAJIEHTHOCTU YCTAHABJ/IMBAIOT C
MOMOLLbIO XMMUYECKUX MHAUKATOPOB - BELLECTB,
CMNOCOBHBIX N3MEHATb CBOIO OKPaCKy B TOYKE

BUBAJIEHTHOCTU, WIWN C MOMOLLLbIO CNeLnabHbIX
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Peaxuuil, npumeHaemsle 8 mumpumempuu.
00 ICHBL YO0B81emBoOPAIMb CAe0Yrowium
mpedosaHuIM:

1. pedaKuunsda A0J1XKHaA NpPpoOoTeKaTb KOJINYECTBEHHO,
2. peakLuma A0/KHA UATU € 6oNbLIOKW CKOPOCTHIO;
3. peakuuna He OO0J1XKHA OC/ZTIOXHATbBCA NMpoTeKaHunemM

NOOOYHBIX peakLUH;
4. pONXKEeH CyL,eCcTBOBaTb cnocob onpepeneHus

OKOHYaHUA peakLUuM.

» Echn peakuus He yaoBneTBopseT XoTa 6bbl oAHOMY
M3 3TuUX TpeboBaHUW, OHA He MOXeT ObITb
MCNosb30BaHa B TUTPUMETPUYECKOM aHau3e.




2.CocraB pacrBopoB u rnocyda
B TUTDUMETPUYECKOM aHa/In3e.

.



TATPUMETPUYECKOM aHaNn3e ANA BblpaXeHna cocTaBa
PAaCTBOPOB NUCMONB3YIOT MONAPHYIO KOHLLEHTPALLUIO U
MONAPHYIO KOHLLEHTPAaLUIO 3KBUBANEHTA, a TaKXe MOTOBAT
3aZ,aHHble pacTBOPbI U3 PACTBOPOB C MAaCCOBOU A0/elN.

» Maccosas f0/14 BeljecTBa (W) - OTHOLWIEHUe
MaccCbl AAHHOIo BewecTtea m(X) B pacTtBope K
Macce Bcero pactsopa m(p-pa):

o (x) = m(x)/ m(p-pa).

BoipaxkaloT B oonsix nnn B %.




MoasapHnas koHuenmpauus C(x)
INIOKA3bIBACT XNMHNUYECCROC KO/IMYECCTBO PACTBOPCHHOIO
BEIECTBA B MOJIAX, KOTOPOE COAEPKUTCA

B 1JI pacTBOpa, U BbIPaKaeTcA B MOJIb/JI:
C(x) = n(x)/V(p-pa).

MoaspHuaa kxoHueHmpauun sxeusarevma C(1/z(x)) uau
C,,.. (HOpMaIbHOCTD) MOKA3bIBAET XUMHUYECKOE
KOJIMYECTBO 3KBUBAJIEHTA PACTBOPEHHOTO BellleCTBa B
MOJIAX, KOTOPOE COJAEP:KUTCA B 1JI pacTBOpa, 1
BbIpa:KaeTcs B MOJIb/JI:

CQKB = nach (X)/V(p-pa)’




Turp 1 MoApHaaA KOHIeHTPAIlA
IKBUBAJIEHTA CBA3aHbI MEKIy COO0OU
YpPaBHEHUEM:

C,.=T1000/M___

B 3aBHCMMOCTH OT CIIOCO0A IIPUTOTOBIICHUS
TATPAHTHI (pabdodre pacTBOPHI) OBIBAIOT
CHMaHOapmHble NI TPUTOTOBICHHbIC
U CIAHOAPMU3UPOBAHHDLE
WA YCTAaHOBJICHHBIE.




Cra”HgapTHbie PACTBOPHI TOTOBAT TOYHOW KOHIECHTPAIMU U3
(puKcaHaIOB
WU PACTBOPEHUEM TOYHOW HABECKU YMCTOI0 BElIeCTBA B

OnpeIeIEHHOM 00bEMe BO/IBI.
- . . -_-B'.
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IMPUTOTOBJIEHUE PACTBOPOB TOUYHOMU
KOHIEHTPALIUU

1Q TOLIHOM HaBecke Belw,ecTBa; 6 — u3 PpukcaHana;, 1— mepHaa konba; 2 —
Mg -CTakaH4MK ANA B3BELWIMBAHUA; 4 — NJacTMACcCoBas NPOMbIBaJIKa C
Qli BOAOW; 5-HUXHUMN 60e|< 6 — amnyna ¢ GuKcaHanom; 7 —



Jlna mouno2o usmepenus 00bémo6 B TATPUMETPUUECKOM
AHAJIN3€ MCIOJIB3YIOTCSH MEPHBbIE KOJIObI, MEPHbIE MUNETKHN
1 OIOPEeTKHU,

a 0151 NPUOUZUMEIbHBIX UMEPEeHUU TIPUMEHSAOTCS
MepPHbI€ UUJIUHAPbI, MEH3YPKH U MEPHbIE MPOOUPKHU.

Iunerxku Mopa
broperku ¢ pa3IM4YHbIMHA 3aTBOPAMY



IIpospauHbIie XKUAKOCTH OTMEPUBAIOT I10
HUZKHEMY Kpal0 MEHHCKA, a OKpallleHHbIE
(KMnO,) — mo BepxHeMYy.
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3. IPUEMBI (CIIOCOBbI) TUTPOBAHUA.

Pa3znnyaloT HeCkosbKO crrocobos (Mpunémos)
BbI[TOJIHEHUA TUTDUMETPUYECKOIrO aHa/IN3a.
npAMoe TUTpOBaHMe, obpaTHOe TUTPOBaHUE U
TUTPOBaHUE 3aMeCTUTenNs.

IIpamoe mumpoaaHue cocrout
B HenocpeAcTBeHHOM npubaeBneHumn pabouero pacrsopa
kK npobe c onpenenseMbiM BELLECTBOM.
HanpuMep, nycTb TpebyeTca onpenenuTb KOHLLeHTPaLUIo
rMAPOKCUA-UOHOB B pacTBope. Bo3bmeM pabounis
pPacTBOP XJIOPOBOAOPOAHOW KUC/OTHI U bynem
npubaBnaTL ero Kk uccnepyemon npobe. NMpu 3Tom
NMPOUCXOAUT peakLuunsa HerTpanausaumm

H*+ OH — H,O.




» O6pamHoe mumpoeaHue OCHOBAaHO Ha
MCIIOJIb30BAaHUU JABYX Ppa0OUYHX PACTBOPOB.
CHauaJia K aHAJIU3HUPYEMOM IIPo0€e NMPpUJINBAIOT
MOYHO U3MEePEeHHOeE U30LIMOYHOEe
Ko Aauvecmaeo nmepBoro padéovuero pacreopa, B
KOTOPOM CO/IEPKUTCA peareHr,
B3aMMO/IE€MCTBYIOIIHUM C oNpeaeasaeMbIM
BEIIECTBOM.

» HempopearupoBaBIIui U30BITOK 3TOTO
peareHTa OTTUTPOBBIBAIOT C IIOMOIIbIO
BTOPOro padbouero pacreopa.

» MeToa o0OpaTHOro TUTPOBAHUA IPUMEHAIOT B
TEeX CJIydasaX, KOorga uccjaeayeMoe BenecTBo
0o0J1aaeT IMOBBIINIEHHOH JIE€TY4€EeCThIO.




» B HEKOTOPBIX BapyaHTAaX TUTPUMETPUIECKOIO
aHa/In3a CHavaJia IIPOBOJIAT PeaKIIUIO
OoIIpee/IAeMOro BelecTBa ¢ KAKUM-JINO00
peareHToM, a 3aTeM Mmumpyrom 00uH U3
npoodyxkmoe amoit peaxkuuu. Takon cmocoo
Ha3bIBaeTCA MuUmMposaHuem 3amecmumens
(xoceerHHOe mumposaHue).

» Hanpumep, Ipu 1OJOMETPUUYECKOM OIIPE/IeJIEHUN MeIU
K aHAJIN3UPyeMOMY pacTBOPY /100aBasaioT n3066ITOK KI.

IIpoucxoautT peaku

2Cu?* + 41- —-2Cul + L.,

BblAe/IMBLUMNCA MOA OTTUTPOBLIBAIOT TUOCYNb(ATOM




4. KSIACCNOUKAIINA
TUTPUMETPNUYECKUX METOAOB
AHAJIN3A

TuTpuMeTpunyeckme MeTobl aHa/In3a
KnacCupuumnpyroT

no muny suvinoO/tHAECMbBLX XuMUHeCKUX peam;uii.
[1py 3TOM pa3nnyalT METO/LbI:

HeUTpan3auum,
OCaXAeHus,
KoMriekcoobpa3oBaHuA,
OKUC/IeHNUA-BOCCTAHOBJIEHUA.




Memo0 Heulmpaaudauuu nTpuMeHsaeTcs
IJISI OnpeaeJdeHUA KUCJI0T M1 OCHOBaAaHUM.

» OCHOBY MeTO/Z,a COCTaBNseT peaKLuns
HeUTpanu3auunmn.
H*+ OH — H,O
» PeakLLMn KNCNOTHO-OCHOBHOIO
B3aAUMO/LENCTBUA XapaKTepmn3yroTca
BbICOKOW CKOPOCTbIO, MpoTeKaeT
CTPOro CTeXMoMeTpUu4ecKu.




Memoo ocasricoenus o0beINHACT Te
CJIy4au onpeaeJIeHu, Npu KOTOPbLIX B
pe3yabTare B3auMOJACUCTBHUSA peareHra

C MCCJIeIyeMbIM BelleCTBOM
o0pasyercs MaJopacTBOPUMOE
coenquHenue, Hanpumep: AgCl, BaSO,
nau PbSO,.

.



Memo0 Komnaekcooopa3oeaHust OCHOBAH HA
MICIIOJIB30BAaHUH PEAKIIUI, COIIPOBOKIAIONTHUXCSH
oOpa3zoBaHUEM KOMILIEKCHBIX CO€UHEHUM.

» 3Ta rpynna MeTon0B obbeanHAeTCA NOA.
06LWNM Ha3BaHMEM KOMN.IEKCOHOMEMPUSI.

2CN-+ Ag* = [Ag(CN), T,

OC00eHHOCTHI0 KOMILJIEKCOHOMETPHUHU ABJIACTCH TO, YTO B
Ka4eCTBe OCHOBHBIX THTPAHTOB B HEH MCIIOJIb3YIOTCH
cnenupUuUecKre BelecTBA - KOMNIEKCOHbL, 00pa3ylolue
¢ onpeaeisieMbIMU peareHTaMu (KaTUOHAMM METAJIJIOB)
TaK Ha3bIBaeMble XeJIaTHbIe (BHYTPUKOMILJIEKCHbIE)
COeITMHECHUSI.

,‘;’ -



KomnaexcoHwst - 310 Belecrsa,
OTHOCAIIMECA K IpyIine

AMMHOIIOJINKAPOOHOBBIX KHMCJIOT.
MpuMepamMu TakKMX coeUHEHUN ABNAIOTCA: - CH,— COOH

» KomnexcoH / ool ‘\C,E‘g fgggH

(HUTpUnoTpuykcycHas kucnota - HTA) o ermeH.Y)

> R
KomriniekcoH 1] cH,-NC CH, - COOH
(3TUneHaAnaMUHTETPAYKCYCHad 1 o ‘éﬁz"‘ gggﬂ
kucnota - 3ATYK) cu,- N 2T

N
™ CH,- COOH

(KpaTtkoe obo3Hauenne H4Y)

KomrmsiekcoH Il
(amHaTpueBas conb DATYK, SATA, T _ CH,— COOH
TOproeoe Ha3BaHue — TPUIoH b) 27N cH,- coon
, .. ~ CH,-COOH
N

CH, — COONa
(Kpatkoe obo3navenmne Na,H,Y)
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C moMoO1IBIO
mMemoodda OKUCACHUA-80CCTNAHOBACHUS
yCTAaHABJIUBAIOT COJepP:KaHue OKUCIUTEIEeU
1 BOCCTAaHOBUTEJIEU B PACTBOPE.

B kayecTBe peareHTOB B 3TOM MeTO/e HaudoJIee 4acTo
npumensaroT KMnO, u K,Cr,0,. OxkucauTejJbHo-
BOCCTAHOBUTEJbHbIC PEAKI[MH JICKAT B OCHOBE Psijia
METOX0B THTPUMETPHUUYECKOI0 AHAJIM3a, KOTOPbIEe
00beIUHAITCH 10 00IIUM HA3BAHUEM

OKCUOUMempusi.

Padouumu pacrBopaMu (TUTPAHTAMH) B OKCUAUMETPUM
SIBJISIIOTCH PACTBOPbI OKUCJIUTEIEH U BOCCTAHOBUTEJICH.




Bce MeToabl OKCUINMETPHUH KJIAaCCUDUIIUPYIOT
B 3aBHCHUMOCTH OT OKMCJIUTEIA NIH
BOCCTAHOBUTEJIA, IPUMEHAEMOTO B padoyeM
pacTBOpe, HA CJIeAyIoNue BUIbI:

» 1) nepmanzanamomempus,
» 2) uooomempus,

» 3) xpomamomempus,

» 4) opomamomempus,

» 5) HUMpUmMOMempus.




Hepmanzanamomempu:

OCHOBHBIM TUTPAHTOM CJOYKUT pacTBop KMnO,;
B nape ¢ HUM 00bIYHO MCNOJIL3YHTCH PACTBOPHI
cyabara xesesa (1) FeSO,
wiM masesnesou kuciaorsl H,C,0,.

MnO, + 8H* + 5e — Mn2* + 4H,0;
5Fe2* + MnO, + 8H* — 5Fe3* + Mn2* + 4H,0;
5C,0,2 + 2Mn0O, + 16H*—10CO, +2Mn?* +

4H,0.




Hooomempus:
TUTPAHTHI — PACTBOPbLI 0/1A
1 THocyJb(gara narpus Na,S,0;

|, + 2 21 ;
|, + 25,0, < 21 +S,0.2;
|, + AsO, +2H,0 — HAsO,2 + 21 +3H";
ClO, + 61"+ 6H* — CI +3l,+3H,0
|, + 25,0, — 21 +S,0,%.




Xpomamomempu:i:

OCHOBHOM THUTPAHT — PACTBOP AUXPOMATA KAJIUA
K,Cr,0,

Cr,0,% + 14H* + 6e- — 2Cr3* + 7H,O

Cr,0.2 + 61 + 14H*—2Cr3" + 31, + 7H,0




bpomamomempu:
TUTPAHT — pacTBop Opomara kaausa KBrO,

BrO, + 6H*+ 6e¢ — Br + 3H,0

BrO, + 6H*+5Br — 3Br, + 3H,0.




Humpumomempu:
TUTPAHT — pacTBop HUTpUTa HATPUA NaNO,.

NO, +2H*+ e — NO + H,0;

R —NH, + NaNO, + 2HCI =
[R — N*=N]CI-+ 2H,0 + NaCl
(1ma3oTHpoBaHue);

R,NH + HNO,=R,-N—-N=0 + H,0

‘ (HUTPO3UpPOBaHUE).



»B OKCHIUMETPUH NPUMEHSIOTCHA PA3JIUYHbIE METOAbI
onpeaeJeHUss TOUKU IKBUBAJCHTHOCTH.

»Hanpumep, B nepMaHraHATOMETPUHA OHA (PUKCUPYETCH
10 U3BMEHEHUI0 OKPACKHU TUTPYEMOI'0 pacTBopa,
BbI3bIBA€MOMY H30BITKOM OKPALIEHHOI0 pado4yero
pacrBopa KMnO, (Tak Ha3bIBaeMoe 0e3UHOUKAMOPHOE
TUTPOBAHUeE).

»B MogoMeTpuu TOUKY 3KBUBAJECHTHOCTH
YCTAHABJIMBAKT € IOMOIIBI0 HHIMKATOPA KpaxMaJjia,
cneuupuUYecKu pearupyroumero ¢ uoaom. B
OKCHMANMETPHUHU NMPUMEHAIOT U CHIEHHMATBbHbIC PeOOKC-
uHOukamopsl (HapuMmep, TMPpeHnJIaMHIH), KOTOpPbIE
U3MEHSAT CBOI0 OKPACKY B 3aBUCHMMOCTH OT 3HAYCHU A
OKUCJIUTEJBHOI0 MOTEHIHAJIA, IOA0O0HO TOMY, KaK
CJIOTHO-OCHOBHbIC HHIUKATOPbI U3MEHSIIOT CBOIO




5. KUCJIOTHO-OCHOBHOE TUTPOBAHUE.
BBIEOP UH/IUKATOPA.

B MeTogax KHCJIOTHO-OCHOBHOI'O TUTPOBAHUSA OCHOBHOM
SABJISICTCS peakus nepeaayu nNpoToHa oT TUTPaHTa
TUTPYEMOMY BeElIEeCTBY UJIM OT TUTPYEMOI0 BelecTBa
TUTPAHTY.
B kayecTBe pad0oYMX PACTBOPOB MCIOJIb3YIOT PACTBOPLI
cuiabHbIX kucaotr (HCI, H,SO, u 1. 1.) koHIleHTpauuu

ot 0,05 10 1,0 MoJb/71 naM cuJabHbIX ocHoBaHuil (NaOH,
KOH, Ba(OH), u 1. 1.) TOH ’Ke KOHIEHTPALMH.

PacTBOpPBI KHCJIOT YCTOMYHUBBI 1 MOT'YT XPAHUTHCH 0€3

U3MEHEHUS CKOJIb YIOHO J0JIr0.




ToYHYI0 KOHIEHTPAIMIO TUTPOBAHHBLIX PACTBOPOB
KHUCJIOT U IIeJ0Yeld YCTAHABJIMBAIOT MO O{THOMY M3
NEePBUYHBIX CTAHAAPTHBIX (YCTAHOBOYHbIX) BELIECTB.

AN ctTaHAapTU3aLUMK pacTBoOpa KUCNOTbl 4aCTO
ncnonb3yetca kapboHaTt HaTpua Na,CO; (copa) nnu
aekarnapart teTpabopara HaTpusa Na,B,0,-10H,0
(bypa).

bypa npu pacrBopeHur B3aUMOJAEHCTBYET C BOIOM:
B,0-% + 3H,0 = 2H;BO; + 2BO,
U 00pa30BaBIIUMCH MEeTA0OPAT TUTPYHOT KHUCJIOTOM:
BO, + H* + H,0 = H,BO,
Ha 1 moJb Oypbl Ipu TUTPOBAHUM pacxoayercs 2 mojb H':
Na,B,O, + 2HCI + 5H,0 = 2NaCl + 4H,BO,
U MOJIIPHAasA Macca JKBHUBaJIeHTAa Oypbl paBHA:
I\/I(1/2Na2B O,10H,0)= 1/2M(Na,B,0,10H,0)
A —381 42/2=190,71 r/moan




PacTBOp 1mie10uM CTAaHIAPTUUPYIOT
o ruaApodrajgary Kajaus
U IPYruM BeulecTBaM (IaBejieBoOU KUCJI0Te,
O€H30MHOM KHUCJIOTE U T. J1.).

X —COOH A\ —_COONa
i + NaOH — | 4+ H,0O
__COOK

S

_J—cooxk




Bb100p nHAUKaTOpA.

» Jlois1 0OHApyKeHHA TOYKH IKBUBAJIEHTHOCTH B

TUTPUMETPUYECKOM aHAJIN3€e MPUMEHSIOT HHAUKATOPHI (0T
Jart. indicare — moka3pIBaTh, 00HAPY/KHBATD).

» B mepBbIX THUTPUMETPUUYECKUX onpeaeaeHusx (1729) B
Ka4YecTBE OCHOBAHMA MCI0Jb30BAJIM KAPOOHAT KaJIUs
(moTaiu) ¥ TOYKY SKBUBAJEHTHOCTH YCTAHABJIUBAJIM 10
NpeKpalleHnI0 BbIJeJIeHUs ras3a.

» Bnocnegcreun B MeToge kNC/1I0THO-OCHOBHOIMO
TUTPOBAHNA HanboJiee LWNPOKOe PpacripoCTpaHeHNe

IOJIyYnJIN LIBETHbIE UHANKATOPbI, OKPACKa KOTOPbIX
3aBucesia ot pH pacrsopa.




NHaaukaropsl KUCJIOTHO-OCHOBHOI'O
TUTPOBAHUA - ITO CJOKHBIE OpraHuvYeckKkue
BeIeCTBAa, KOTOPbIE CIIOCOOHBI H3MEHSATH CBOIO
OKpacCKy B 3aBucuMocTu oT pH pacrBopa.
H3eecmno okono 200 kucaiomuo-0CHOBHBIX UHOUKAMOP OB,
OMHOCAWUXCA K PDA3TIUUHBIM KJIACCAM OPDCAHUYUECKUX
COCOUHEHUI.
Hanbonee wnpokoe pacnpocTtpaHeHue Noay4yuiu
WHAUKATOPLI Fpynnbl TpUeHuIMeTaHa
(beHONDTaNnenH, TuMondTanenH, heHoN0BbIN
KpaCHbIN, KpUCTANZIMYECKUN (PUONETOBLIU U AP.)

N rpynnbl a30coeaNHEHUN
(MeTnopaHX, MEeTUOBbLIK KPACHLIK U AP.).




QRPACKA YHHBEPCANBHON O HHHNATORS B PACTEOEA R
C PAIMHYHEME SHAYEHHAMH pH- CREL
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CBOHCTBA KUCJIOTHBIX HHAUKATOPOB
XaPaKTEePU3YIOTCH CIACAYIOLUM PABHOBECHEM:

| OH-
HInd & H+ + Ind-

Okpacka l H*t Oxkpacka 2

» U3MeHeHne KHUCJIOTHOCTH PACTBOPA NMPUBOAUT K
CMEIEHUI0O PABHOBECHS TUCCONMALUM JTHO0 BIIPABO
(yBeaunuenue pH), 1160 BiaeBo (yMmenbinenue pH).

ITO CONMPOBOKIAAETCH N3MEHEHHEM COOTHOILIEHHUS

QI CKY/ISIPHOM U HOHHOU (DOPM MHAMKATOPA H,

OBAT™ERII0. I3MEeHEHHEM OKPACKH PacTBOpa.




JIJ11 OOJBIIIMHCTBA KNCJIOTHO-OCHOBHBIX
MHINKATOPOB MHTEPBAJ IIepexoaa
OKpAaCKH COCTaBJIsAeT NpuMepHO 2 ea. pH:
or pH, =pK-1 0o pH, =pK +1.

» IHHoxazameavs mumposaHua pI' - 370 3Ha4YeHune
PH B npegenax nHrepsasa nepexoga oKpacku, npu
KoTopom Habsirogaercs Hanbosiee pe3koe

U3MEHEHHE LiBeTa MHANKATOPA N 3aKaHYNBAETCA
TUTPOBAHME.

» NMoka3aTenb TUTpoBaHUA pT 0bbIYHO paBeH pH
pacTBOpa, NPV KOTOPOM KOHLLeHTpaLum obonx
OKpallueHHbIX (hOpPM MHAUKATOPA PaBHbI, T.€.

[HInd] = [Ind"]

orpa cobnopaerca paseHcrso: Pl = pH = pK.




KUCTOTHO-OCHOBHbIE€ MUHAUKATOPI

Ha3BaHue

UHAMKaTOpa

MeTunopaHx

Jlakmyc

deHONPTANIEUH

UHTepBan Okpacka
nepexoaa
OKpacCKMu,
ppH Kucnaa cpepga LWenoyHas
cpeaa
3,1 -4,4 Po3oBas XenTtas
5,0 - 8,0

8,0 -10,0 becuBeTHas



KUCNOTHO-OCHOBHbIE NHANKATOPbLI U3MEHAIOT CBOIO
OKpacKy B 06,1aCTU MHTepBasa nepexoaa
He3aBUCUMO OT TOro, AOCTUTHYTa UNU
He AOCTUIrHYTA TOYKA 3KBUBAJIEHTHOCTMN.
MpaBuUIbHO BbIOPAHHBIN UHAWUKATOP U3MEHAET

OKPAaCKy B 06/1aCTn ckayka TUTPOBAHUA.

» BbibupaloT uHAMKATOP C MOMOLLLI0O KPUBOW TUTPOBAHUA.
Ana 3Toro Ha rpacuk KPMBOW TUTPOBAHUA HAHOCAT MHTEpPBa
nepexona UHAUKaTopa. JIMHHUA HEUTPa/IbHOCTH — 3TO INHUA NPU
pH=7. Touky nepeceyeHns KpMBON TUTPOBAHMUA C INHNEN
3KBMBAJIEHTHOCTMN HA3bIBAKOT TOYKOU 3KBMBAJIEHTHOCTH, A
nepeceyeHme KpUBON TUTPOBAHUA C JIMHNEN HEUTPASIBHOCTU
HA3bIBAKT TOYKOU HEUTPA/IbHOCTH. [pn TUTPOBAHNMN CUJTbLHOW
KUCNOTbl CUJIbHBIM OCHOBAaHMEM TOYKA 3KBUBATEHTHOCTM U TOYKA
HeMTpalbHOCTU coBnaaatoT. Pe3koe nameHeHue pH B obnactu
TOYKWN SKBUBAJIEHTHOCTMW HA3bIBAKT CKAYKOM TUTPOBAHMA.

» Y ripaBu/ibHO BblbBpaHHOIO UHANKATOPA MHTEPBA/I M1epPexoaa
[1OJIHOCTBIO MJIN YACTHYHO MEPEKPHIBAETCA CKAYKOM TUTPOBAHMA.




Kpusasa tutposaHua 100,0 mn 0,1 M
HCI 0,1 M pacteopom NaOH
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Kpusasa TutposaHua 100,0 mn 0,1 M NaOH
0.1 M pactsopoM HCI
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Kpusaa TutposaHua 100,0 mn 0,1 M CH;COOH
0,1 M pactsopom NaOH
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Kpusas TutposaHua 100,0 mn 0,1 M H;PO,
0,1 M pactsBopom NaOH

pH
,f#
L ey
f A y
' s i AT k
5? SIS %Hﬂmmﬁﬂﬁﬁ I‘ ""’
g ; |
é r '
¢ e AT
e
/¥

70 40 o0 80 100 120 140 fe0 180 200 200 240 760 260 300
V (KalH),ma

AUAEIRERR T~ Ty




Ilpaeuno évibopa unoukamopa MOXKXHO TaAKKe
chopMyIMpPoOBATH, I1OJIb3YACH IIOHATHEM ) /.

HHouxamop npuzoodeH 045
JaHHO20 MuUmMpoeaHus, ecau
e2o pT aexcum e npedeaax
CKaQuKka mumpoeaHus.




TOUYHOCTHh TUTPUMETPHUUYECCKUX
onpenaeJeHun cCoOCTaBpaser 0,2 - 0,3 %.

Ocobennocmovio mumpumempuuecko2o Memooa
AGNACHICA HEOOX00UMOCHLL 8bLOOPA
ORMUMATIbHO20 3HaYeHus pH

8 Kaxcoom KOHKDEMHOM onpe@eﬂeuuu.




Cnacuoo za sHumaHue!
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