3apava. YanHble nocuaenku (10 6annos)

Bonpoc 1 2 3 4 5 6 7 8 9 10 | 11 Bcero
Oukwu 2 2 2 4 1 2 3 1 2 2 4 25
Ouenka

Yali sgBiseTcs IMOIIYJIAPHBIM HAIIUTKOM Y>KC MHOI'O JICT. Ero moine3Hsie cBOMCTBa
CBA3BIBAIOT C HAJIWM4YHUCM aAHTUOKCHIAAHTOB — q)eHOJ'IBHHX COGHHHGHHﬁ, Ha3bIBACMBIX
q)HaBOHOI/I,HaMI/I. boapmmHCTBO (1)J'IaBOHOI/I,Z[OB B 4a€ OTHOCATCA K PAAY KaTCXHMHOB, KOTOPBIC
OKHUCIIAIOTCA B XUHOHBI UCPC3 O6pa3OBaHI/Ie CCMHUXHWHOH-paauKala.

1. HanummTe MeXxaHu3M OKHCJICHHUS KaTeXHHA B XHMHOH:
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[{uknuyeckass BOJIbTAMIIEPOMETPUSI — yIOOHBIA METOJI aHaIM3a BEIIECTB, KOTOpPHIE
MOTYT TIOJIBEPraThCsl OKHUCIUTEIHBHO-BOCCTAHOBUTEIBHBIM MPEBPAIEHUSM, B YaCTHOCTH,
karexuHa. [[ns 3amucu  BOJIbTAMIEPOrpaMM  HUCIOJB3YeTCS JIMHEWHOEe W3MEHEHHe
MOTCHIINAJIA, BBI3BIBAIOIICE MMOSBIICHUE TOKA B CUCTEME ITPU MPOTCKAHUH PEAKIIUH.

2. Jlna npencTaBieHHOW Ha PUCYHKE IUKIMYECKON BOJIbTaMIIEPOTpaMMBI (B KauecTBE
AJIEKTPOJA CpPaBHEHUS OBLI WCIOJIb30BaH HACBIIMIEHHBIM XJIOPCEPEOPSIHBIA  AJIEKTPO.)
CTaHJAPTHOTO pacTBopa KaTexuHa B (ocdarHom Oydepe (PH 7) 0003HAUBTE MOTCHIIMAIIBI
karonHoro (E.) m anomnoro (E,) mukoB, a Takke MOKaXUTE, KaKk W3 rpaduka HAHTH

3HaveHus karonHoro () u anogHoro (l;) TOKOB.
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3. Paccunraiite 3Hauenms E. wu aHomgHoro E, oOTHOCHUTENBHO CTaHAAPTHOTO
BOJIOPOJIHOTO JJIEKTPOJA, €CJIM MOTeHIUal HachllleHHoro XCD cocraBisier +0.222 B.
Ckonbko 1o BpeMeHHu (t) JUTHIICS SKCIEPUMEHT, €CIM CKOPOCTh Pa3BEPTKH MOTEHIMAJIA

cocrasisiia 0.1 B/c?

Pacuérnr:
E(orn. xc9) = E(om. cB9) — Excy = Ex (o cB2) = Ex (o xc9) + Excno = 0.060 + 0.222 = 0.282 (B)

Es (or. cB) = Ea (om. xco) + Exco =0.250 + 0.222 = 0.472 (B)

2(Emax — Emin) _ 2(066_(_02))
v - 0.1

t=

=17.2(c)

E« (otn. CBD) — 0.282 B E. (otn. CBD) — 0472B t=172c

4. Kak moTeHIHAIBl KAaTOJHOTO M aHOJHOTO THKOB JJII KaTeXuHa 3aBUCAT oT PH

cpenst? IlpuBeanTe COOTBETCTBYIONINE BRIPAKEHUS K JIMHEHHOMY BHUITY.

Pacuérer:
Q+2H +26= QHy = E= 0+ KL g [AA T _go RT ) [Q1  RT
2|: [QH,] 2F [QH,] 2F
=E°+ﬂln [Q] 2303 I g[H']=E°+ RT —In—" [Q] 2303R pH = const — 2303ﬂ pH
2F  [QH,] 2F [QH,]
E« = const, — 2303ﬂ pH E. = const, —2. 303ﬂ pH

DJeKTPOXUMHUYECKUI Mpolece sBisercs ooparumbiM, eciun AEp = E, — Ex paBHO
0.059/n B (n — gucno anektpoHoB), a la/lc = 1. Eciu He BBINOIHIETCS TIEPBOE yCIOBHUE, HO
la/lc = 1, To poriecc Ha3BIBAIOT KBA3HOOPATUMBIM.

5. OKucieHue KaTeXuHa B XUHOH SIBJISIETCS (OTMEThTE MPABUIIbHBIN OTBET):
0 00paTUMBIM O KBa3u0OpaTUMBIM O HeoOpaTUMBIM

[{uknauueckass  BOJBTAMIIEPOMETPUS  MOXKET OBITh  HCIONB30BaHA H IS
KOJIMYECTBEHHOTO aHaJIM3a, YTO OCHOBAHO HA JIMHEWHON 3aBUCMMOCTH KAaTOAHOTO WIIH
AaHOJHOTO TOKa THKa OT KOHIEHTpanuu. Jis mocTpoeHus] KaTuOpOBOYHONW KPHBOW ObLIH
u3MepeHbl 3HaueHHWs aHomHoro Toka (l) U1 psga  CTaHAAPTHBIX  PacTBOPOB,
MpeACTaBJICHHBIC B TaOIHIIE.

c, MM 0.05 0.15 0.25 0.50
la, MKA 1.20 2.06 3.94 7.15




6. 3anummTe BhIpaKEHUE IS KATUOPOBOYHOU MPSIMOH.

Pacuérrr:

[Tpunumaetcst pacu€r JII0OBIM KOPPEKTHBIM CIIOCOO0OM (ITOCTpoeHHEe rpaduKa, CTaTUCTUKA Ha
KaJIBKYJISITOpE, pacy€T Mo IapaM TOYeK  Jp.).

(muxA) = a+ b-c(uM)

Bripaxenue 11 kaauOpoBouHoit npsmoid: |(vkA) = 0.3588 + 13.59-c(muM)

CtouT 0XHJIaTh, YTO TAaKHE CJIOXKHBIE PACTBOPHI, KaK Yail, comepkar OoueHb MHOTO
PEIOKC-aKTHBHBIX BEIIECTB, OJHAKO CUUTAETCSA, YTO TOJBKO (PIAaBOHOUIBI CHOCOOHBEI
obecrieunBaTh MOSIBIICHUE TOKA NpU NoTeHnuanax Hibke 400 mB. O6pasusr yas Earl Gray
ObUIM MPUTOTOBJIEHBI IMyTEM 3aMauyMBaHUA YalHOro nakeTuka B 200 M1 1€MOHHW30BAaHHOU
BOJIBI TIPH Pa3HBIX TeMIIepaTypax, IMOCIe Y4ero mo 1 MJjI MoydeHHBIX PacCTBOPOB pa30aBUIH
10 oobéma 50 Mt ¢ momombo pocdarroro 6ydepa (pH 7). Borbramneporpammsl 00pa3ios

npeaACTaBJICHBI HA PUCYHKC.
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7. OneHuTe Maccy KaTexuHa (Mr), KOTOpast IEPEX0IUT U3 YaHHOTO MaKeTUKa B PacTBOP,

JUTSL KayK0To oOpasiia.

Pacuérer:
— V

m(me) zanM-I—a-VmH . — 990
b TV 13.59

AJIUKE.

| (uA) -0.3588 0050_@

Ipumepnoie snavenus | (mxA) uz epaghuxa: 3.5; 5.2; 5.7; 6.2; 6.6; 8.3

Maccrel kaTexuHa;

50°C 60°C 70°C 80°C 90°C 100°C
M=670mr | mM=1033mr | m=1139mr | m=1246 mr | m= 1331 mr | m = 1694 mr




NHTepecHOll 0COOEHHOCTBIO MPU 3aBAPUBAHUU 4Yasl SABJISAETCA TO, YTO KOHILIEHTpALUs
KaTeXuHa B PACTBOPE BO3PACTAET C YBEIMYEHHUEM TEMIEPATyphl HE 3a CYET YIIydllICHUS
DKCTPAKLMH, A 3a CYET TEPMHUUECKON SMUMEPU3ALNN dIIUKATEXHHA, TAKXKE IIEPEXOIAILETO B
pacTBOp IIpU 3aBapUBAHUU, B KATEXUH.

8. Hammummre cTpykTypHYIO (GOpPMYITy SMHKATeXWHA, €CIH SMUMEPU3aNUs MPOUCXOIUT

IIpu 3-eM IOJIOKEHHU U ICTCPOIUKINYCCKOIO KOJIbIIa.
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9. O6’bHCHI/ITC, moueMy C IIOMOIIBIO MCETOIA LIUKJIMYECKOU BOJIBbTaMIICPOMCETPUU
YAAJI0Ch pa3jinduTh KATCXHWH OT €ro 3numcepa. MoxHo nH TCOPCTUUICCKHU OIPCACIUTD

COACPIKAHUC KAXKAO0I'0O U3 HUX B OHOM pacTBOPEC C IIOMOIIBIO JTAHHOT'O METOAa aHaau3a?

Baii otBer:
KarexuH u snuKatexuH HUMEIOT, IMO-BUAMMOMY, pPa3HbI€ MOTEHIUAJIBI, KOTOpbIE OYymyT

MPECTABIEHBI HA [UKJINYECKOU BOJIBTAMIIEPOTPAMME OTIEIbHBIMU MUKAMU. Te€OpeTUUECKn
ONPEACIUTh COJEPKAHUE KAXKIOrO U3 H30MEPOB MOXKHO, €CIH 3aJaTh W3MEHEHHE
MOTEHIIMAaNa, TIPU KOTOPOM OyAyT BUJIHBI 3TH JiBa NMuKa. Torjga cojiep>kaHue dMHUKATEeXHHA
OTpeNeNsieTCs aHAJOTMYHO KAaTeXWHYy — CHadalla CTPOUTCS KalnuOpOBOYHAs mpsiMas IO
CTaHJIAPTHBIM PACTBOpPAM, a 3aT€M OIPEIEIACTCA COACPKAHUE KAXKIOr0 M30MEpa MO CUJIe
TOKa COOTBETCTBYIOIIETO MHKA.

Hcnonb3oBanue crekTpodOTOMETPUH Ui KOJWYECTBEHHOIO aHalW3a KaTeXMHA U
ANMUKATEXMHA B CJIOXHBIX CMECSX 3aTPYJHEHO B CBSI3U C MEPEKPhIBAHUEM HMX CHUTHAJIOB C
MHOTUMH JPYTUMH OpPraHWYECKUMH BellecTBaMu (00a BellecTBa HMEIOT MaKCUMyM
MOTJIOLIEHUS TP A = 278 HM M NPaKTHUECKH OJUHAKOBBIN K03 PUIMeHT s3kcTuHIMH). B TO
’Ke BpeMms, KaTeXMH M DSIHUKATeXUH MOXHO CEJEKTUBHO OKHUCIUTh M TakuM 00pazoM
OTJIMYUTH OT OCTAJbHBIX BEIIECTB C MOMOIIBIO (PepPMEHTAa THUPO3WHA3bl, OKUCISIOMEN O-
audeHonbl B 0-XMHOHBIL. [Ipu 3TOM CHEKTphl TMOTJIOIIEHUS TOCJIE  OKHCIEHUS
VH/IMBHTyaJbHBIX BEIIECTB BBHIMJIIIAT CIEAYIOMUM 00pa3oM (ClieBa — MPOIYKT OKUCICHHS

KaTCxuWHa, CIipaBa — 3HI/IKaT€XI/IHa):
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10. IIpemmoxkuTe, Ha KaKOW JIMHE BOJHBI MOYXHO TPOBOAUTH H3MEPEHHS, YTOOBI
ONTHYECKAas IUIOTHOCTh JIMHEWMHO 3aBUCENa OT OOIIe KOHIIEHTpallMM KaTeXWHa U

sMHUKaTexruHa B cMecH. Kak Ha3pIBaeTcs JaHHas AJIMHa BOJIHBI?

Baiu orBer:
Jlns onpeneneHust o01Iel KOHIIEHTPAIIMH BEIIECTB B CMECH MOKHO MPOBOJAUTH U3MEPEHUS

MpPU TaKOW JUTMHE BOJIHBI, MPU KOTOPOH MOJIApHBIE KOI(PPUIIMEHTHI SKCTUHIIUM BEIIECTB
paBHbl. Torma ontudeckas IIOTHOCTh OyAeT MPSIMO MPOMOPIIMOHAIBHA — OOIIeH
KOHIIEHTPAIIMM BEIIECTB B pacTBope. Takyio UIMHY BOJIHBI Ha3bIBAIOT M300€CTHUYECKOU
TOYKOH, B JAHHOM CJIy4ae 3TO MOKET ObITh, Hanpumep, 450 HM.

PaccMoTpuM paBHOBecHE SMUMEPHU3ALUU INUKAMEXUH < KAMexXuH, ONMUCbIBAEMOe
KOHCTaHTOM paBHOBecusds K. Eciu B pacTBope yCTaHOBUJIOCH paBHOBECHE, TO
ONTHYeCcKas MJIOTHOCTb 3aBUCUT JIMHENHO OT 0OLIel KOHIIeHTpalMu 3MUKaTeXWHa U
KaTexWHa NPHU JII0ObIX JJUHAX BOJIH.

11. OnTHUyeckas MJIOTHOCTb PABHOBECHOM CMeCH 3MMKAaTeXUHA U KaTeXHWHa C 0611ein
KOHLeHTpaluen co coctaBuia A. UsMepeHUs IPOBOAUIA HA HEKOTOPOU JJIMHE BOJIHBI
A, IpU KOTOpPOH MoJisspHble KO3QOPULMEHTHl SKCTUHIMM KaTeXWHa M 3MMUKATXeWHA
COCTABJISIIOT € U &2, COOTBETCTBEHHO. /[liMHaA onTHyeckoro nyTu [ BeiBemute

BBIPpAKCHUC I HAXOKACHUA KOHCTAHTBI paAaBHOBCCHUA K.

Pacuérsr:
A-g,lc
A=glc +¢&)lc, =¢glc +&l(c,—c) =lc (g —¢,)+&,lc, = ¢ = ﬁ
1 2
K. G__ & _ A-¢,lc, 3 A-¢,lc, B A-g,lc, _A-g)lc,
¢, C—¢ I(g-¢&)c,-c) (e, —¢,)| ¢, - A-g,lc, I(e,—¢,)c —A+g)lc,  glc,—A
17 ¢2/| Yo (s, —&,)
1 2
_ A-¢)lg,
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