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BBE/I[EHHE

[Ipennaraemple METONMYECKHE YyKa3aHUS MPEAHA3HAYCHBI IS
CTYJEHTOB TEXHHYECKHUX CIEHaIbHOCTEH, HM3y4yarollnX OOINYH XH-
MHIO.

Ilenp maHHBIX METOAWYECKUX YKa3aHUW — IOMOYb CTYJECHTaM
W3YYUTh OCHOBHBIE IMOJIOKEHHUSI TEOPUU IJIEKTPOIUTHYECKOU HUCCO-
WAL, XAPaKTep AUCCOLMALMUA BOJbI, KUCIOT, OCHOBAaHWM, COJICH B
BOJIC, IIOHATHE CTEIEHb U KOHCTAHTAa JUCCOLUMALIMU SJIEKTPOJIUTOB, I10-
HSITHE MOHHOTO MPOM3BEACHUS BOJIbI, BOJOPOJHOIO MTOKA3aTENsl CPEbl,
MEXaHMU3M Ipoliecca r'UApPOJIN3a, OCBOUTh ITOHATHE CTEIEHU U KOHCTaH-
THI TUJPOIN3a, (DAKTOPHI, BIMSIOMIME HA CMEIICHUE PAaBHOBECHS PEaK-
UK TUAPOJIN3A COJICH.

B Metonuveckue ykasaHHS BKIIOYEHBI KPATKUE TECOPETHUUYECKUE
MOJIOKEHUST U3YYAEMOUW TEMBbI, TUIIOBBIE NMPUMEPHI, WHIAWBUYUIbHbBIC
3a7aHMs ISl CaMOCTOSITEIbHOM pabOThI, a TaK)KE BOIPOCHI ISl CaMo-
IIOJITOTOBKH.

BOITPOCHI JTUIA CAMOCTOATEJILHOH IIOJT OTOBKH

1. Kakue BemiecTBa OTHOCSTCS K TPYIINE 3JIEKTPOIUTOB? Mexa-
HU3M pacriajia dJIeKTPOJUTOB Ha UOHBI.

2. Jluccouuaiiusi KUCIOT, OCHOBaHUs, COJIEH (CpeHUX, OCHOBHBIX,
KHUCJIBIX, IBOMHBIX ). CTyneH4aTas JucCoIrausl.

3. CteneHb W KOHCTAHTA AJIEKTPOJUTHUECKON THUCCOMAINU. 3a-
BUCUMOCTb UX OT Pa3IMUHbIX (PakTOopoB. COCTOSTHUE CUIIBHBIX U CIa0BIX
AJIEKTPOJIMTOB B pacTBOpax. 3akoH OcTBalbaa.

4. Peakuun oOMEHa B pacTBOpax SJIEKTpoJUTOB. HampaBneHwue
MpPOTEKaHUs peakiuii HOHHOTO oOMeHa. CocTaBlieHUE YPaBHEHHM peak-
Ui 0OMEHa B MOJIEKYJISIPHOW M HOHHO-MOJIEKYJIIpHOU popmax.

5. IlpousBeaeHUe PacTBOPUMOCTH. Y CIOBHUS, HEOOXOIUMBIE IS
00pa30BaHUs OCAJKa U €ro PacCTBOPECHUSL.

6. Jluccounanus Bonbl. MonHOEe nipousBeaeHue Bojbl. [loHsiTHE O
BOJIOpOAHOM Tokazatesnie cpenbl (pH). Mertonsl onpenenenus pH cpe-
TTBI.

7. I'mpponus cosier. TUnUuHbIE Ciiydyau THAPOJIM3a cojier. Mexa-
HU3M THAPOJIU3a COJIEH pa3HbIX TPYIII: MO0 KaTUOHY, IO aHUOHY, IO Ka-
TUOHY-aHHOHY.

8. pH pacTBOpOB coieit pa3TuYHbBIX THIIOB.



9. CocrapieHue ypaBHEHUM THAPOJIM3A COJIEH B MOJICKYJISIPHOU M
MOHHO-MOJIEKYJIApHOH (hopmax.

10. IToHsITHSL CTEEHW W KOHCTaHTHI THApon3a. Pacuér naHHBIX
BEJIMYMH.

11. Biusinue Ha paBHOBECHE PEAKIUM THAPOJIN3a BHEITHUX (ak-
TOpoB (pa3z0aBieHus, Temnepatypsl, pH cpenbl).
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IEKTPOJTUTHYECKAA /ITHCCOLHALIHUA. CIIABBIE H
CHJ/IBHBIE SJIEKTPOJINTHI

BONBIIMHCTBO XMMHYECKHUX pPEAKUHUM MPOTEKAOT B PACTBOpPAX.
Hawnbonee yHUBEpPCAIbHBIM PACTBOPUTENIEM SIBIISIETCSA BOJIA, YTO OOBSC-
HAETCS €€ YHUKAIbHBIMUA (PU3UKO-XUMUUYECKUMH CBOMCTBAMHU, OOJIBIION
XMMUYECKON aKTUBHOCTBIO U JOCTYITHOCTBIO.

IIpu pacTBOpeHHH B BOJE, KaK B OJHOM W3 MOJSPHBIX PACTBOPH-
TEJIEH, BEIIECTBA IMPETEPIEBAIOT 3HAUYUTEIIBHBIE U3MEHEHUs, B PAAC
CJIy4aeB ATO MPOSIBIAECTCS B JIIEKTPUUECKON ITPOBOJUMOCTH.

XUMHUYECKHA YUCTasi BOJAA MPAKTUYECKU HE MPOBOAUT AJIEKTpUUE-
CKUIl TOK. BojHbIE pacTBOPHI OOJIBIIMHCTBA OPraHUYECKUX COCTUHEHUN
(ciupTOB, ABAECTUI0B, KETOHOB, YIJIEBOJOB) TAKXKE€ HE MPOBOJSAT TOK.
PacTBOpHI k€ OOJIBIIMHCTBA HEOPTaHUYECKUX COEIUHEHUN (Ccoyel, Ku-
CJIOT, OCHOBAHUI ) 3JIEKTPOIPOBOIHBHI.

Bemecra npuaarT pacTBOPY 3JIEKTPONPOBOAUMOCTD, €CJIM OHHU
COCTOSIT U3 MOHOB WJIM U3 MOJIEKYJI, CIIOCOOHBIX NMPU PACTBOPEHUU pac-
[a1aThCs HA UOHBI. Takue COCIUHEHUs HA3BbIBAKOTCS 2J1eKMPOIUMAMU.



BemecTBa, pacTBOPHI MM pacIiiaBbl KOTOPBIX HE MPOBOJIAT JICKTPUYC-
CKHUI TOK, Ha3bIBAKOTCS HEINeKMPOJTUMAMU.

[TpoBOIUMOCTE DJICKTPOIUTOB ONPEACIIICTCS MOIBHKHOCTBIO HO-
HOB Y MPUHITUITMAIBHO OTIUYACTCS OT IPOBOAUMOCTH METAILIIOB. DJICK-
TPOJUTHI CYUTAIOTCS MPOBOTHUKAMH BTOPOTO POJIA.

[Tpomecc pacmana BemecTBa Ha MOHBI HA3BIBAIOT 271€KMPOUNU-
yeckoii ouccouyuayuei. IIpu pacTBOPEHUHN DIICKTPOIUTA JUIIOIH BOJIBI
3a CYET OPUEHTAIMOHHOTO WJIM MOH-TUTIOIBHOTO B3aMMOICHCTBHSI TIPH-
TATUBAIOTCS K MOJISAPHBIM MOJICKYJIaM HJIM K MOHaM pacTBOPSIEMOro Be-
mectBa. [loaspHbIe MOJICKYJIBI B CHJIOBOM I10JIC OKPYIKAIOIIUX UX JIH-
MOJICH PacTBOPUTEINS TOJISIPU3YIOTCS, U BCJICACTBUEC CHIBLHOTO CMEIIIEe-
HUS CBS3BIBAIOIIMX DJICKTPOHOB CBSI3b CTAHOBUTCS MOHHOMW. [Ipomcxo-
JTUT MOHHM3AIUS MOJICKYJIBI, @ 3aTeM JIUCCOIUAIINS ¢ 00pa30BaHUEM CBO-
O0oaHBIX MOHOB. [10ATOTOBUTENBHBIM ATANIOM JJICKTPOJIMTHUECKON JTUC-
COIIMAIIMHM SIBJIICTCS COJIbBATAIlUs BEIICCTBA — B3aUMOJICHCTBUE YaCTHII
pPacTBOPHUTEIS C PACTBOPSIOIIEMCS] BEIIECTBOM. Eciu pacTBopuUTElIeM
SIBIIICTCS BOJIA, TIPOIECC COJBBATAIIMH HA3BIBACTCS THPATAIUCH.

B pesynbTarte muccoruanuu o0pas3yroTcs KaTHOHBI (TI0J0KUTEIb-
HO 3apsHKCHHBIC MOHBI) U aHUOHBI (OTPUILIATEILHO 3aPSHKCHHBIC MOHBI),
CYMMapHBIHN 3apsii KOTOPBIX paBeH HyJ 0. KaKaplii HOH B BOJTHOM pac-
TBOPE OKPY)KEH THAPATHON 000JI0YKOM, COCTOSIICH U3 MOJICKYJ BOJIBI,
uTOOBI OKA3aTh €& Hanuuue B ypaBHenue Beoaat ag: NaCl = Na™ (aq) +
Cl (ag). OnHako i ynoOGcTBa B ypaBHEHUM BOAY MOXKHO HE yKa3bl-
Batb: NaCl =Na’ + Cl .

CuIbHBIC AJICKTPOJUTHI TUCCOIMUPYIOT TTOJIHOCTHIO U B PaCTBOPE
HAXOJATCS B BUIE HOHOB. [Ipoliecc muccoraniy CUIIbHOTO 3JIEKTPOJIH-
Ta MPUHATO CYMTATh HEOOPATHMBIM.

INPUMEP 1
Omnpenenure koHnentparuo OH B 0,05 M pactBope Ba(OH)s,.

PEIHLIEHUE

Cocrasisiem ypaBHeHue nuccoruanu Ba(OH),:

Ba(OH), — Ba®* + 20H.

CoryacHO YpaBHEHUIO PEAKIINH,

u3 1 mons Ba(OH), o6pazyercsa 2 mons OH
tornauz 0,05 mons Ba(OH), obpaszyercs x monb OH .




_ 0,05 mo1b - 2 monw 0 Luoms

X
1 monw

BermectBa, AUCCOLUMUPYIONIME HE3HAYUTEIBHO, SBISIOTCS Cl1a0bI-
MH BJICKTPOJIUTAMHU, U B PAaCTBOPAaX B OCHOBHOM IIPEJICTaBJICHBI MOJIE-
KYyJIaMH{ U TOJIbKO YaCTUYHO UOHAMH.

Cuna 3JeKTpoIuTa, €ro CIIoCOOHOCTh paclaaaThcs Ha MOHBI, MO-
XKeT ObITh OXapaKTepPU30BaHa MMPU MOMOIIH CHeneHu ouccoyuauuu (a).
DTa BeJIMYMHA MMOKA3bIBAET OTHOIICHUE MOJISIPHON KOHIEHTpAIlUKU MPo-
AuccOnMUpoBaBIIMX MONEKyd (Cy) K MCXOIHOW MOJSPHOM KOHLEHTpPa-
11U pacTBOpEHHBIX Mosteky (Co).

o=t L)

CremneHpb IUCCOLUAIMN MOXKET ObITh BBIPAKEHA B JOJIAX WIH MPO-
IIEHTaX.

CreneHpb AUCCOLMAIMU CUJIBHBIX 3JIEKTPOJIMTOB MPUHUMAET 3Ha-
yeHus ot 100% 1o 33%, npu a < 3% 351eKTpoJIUTHI — CIIa0bIe, ITPU 3HAa-
yeHusax o oT 3% 10 33% - cpenHel Cubl.

K CUJIBHBIM 3JEKTPOJIMTAM OTHOCATCS PaCTBOPHUMBIE OCHOBAHUSA,
KpOM€ THAPOKCHIAa aMMOHHSA, COJH, HEKOTOpPHIC KHUCIOTHI (Hampumep,
HNO;, H,SO,4, HCI, HBr, HJ, H,Cr,07, HCIO,4, HCIO3, KMnO,4 H,SeO,
U T.1.). CiaGbIMU JIEKTPOJIUTAMH SIBISIOTCS TPYJIHO PaCTBOPUMBIE OC-
noBaaus, NH;OH, nekoropsie xmcnorel (Hampumep, H,CO,4 HNO,,
H,SO4, H,Si03, H,SO3, H,S, HOCI, HF, HCN u 1.1.). Optodocdhoprast
kuciota H3PO, sBiseTcst cpefHuM 10 CTETIEHU TUCCOLMAINHU IIEKTPO-
JIUTOM.

CTerneHb AUCCOMMAITIN DJICKTPOJIUTA 3aBUCHT M OT IIPUPOJIBI pac-
TBOpHUTENss. OMHO W TOXKE BEIIECTBO B 3aBUCHMOCTU OT PACTBOPHUTENS
MOET OBITh U CHUJIIBHBIM JJICKTPOJIMTOM, U CIA0BIM DJIEKTPOJIUTOM, H
HeanekTposmtoM. Hanpumep, HBr B Bojie TIposiBiIsieT CBOMCTBA CHITLHO-
ro anekrposinta, a B 100% yKCyCHOM KMCIOTE CTAaHOBUTCS 3JEKTPOJIU-
TOM CJIa0BIM.

B pacTBOopax cimabbIX U CpPEIHHUX IO CHJIC DJICKTPOJUTOB yCTaHAB-
JIMBAETCsl PaBHOBECHE MEXKIy 00pa3yrOIUMUCS HOHAMU M HEJUCCOIUU-
poBaBmMMK Monekynamu, Hanpumep, HNO, < H™ + NO,. B Buxay
00paTHMOCTH JTUCCOIMAINS TaKUX JJICKTPOJMTOB TOJIYMHSICTCS IPHUH-
muny Jle-lllarense. OgHUM W3 CIOCOOOB TOBBIMICHUS JHUCCOIAAIINH
c1aboro 3JEKTPOIUTa SIBIAETCS pa3daBieHUE PacTBOpa. Y MEHBIIICHHE



CTENIEHU IHUCCOILMAIIMU MOXET OBITh BBI3BAHO JT0OABJICHHUEM B PACTBOP
AJIEKTPOJIUTA OJHOUMEHHBIX HOHOB. Tak, mpu J00aBIEHUU K PacTBOPY
YKCYCHOM KHUCJIOTBI €€ cOoJIu (HampuMep, arieTaTa HaTpHsl), TTOBBIIIACTCS
KOHILICHTpaIys aneraT-uoHoB U paBHoBecue mpoiecca CH3COOH «
CH3COO + H' cmemntaercs BIeBo. YKCycHasi KHCIOTa OyaeT HaXOIHUT-
Csl B paCTBOPE MPEUMYIIICCTBEHHO B BHIE MOJICKY!L.

PaBHOBecCHe peakIuy AUCCOIMAITUHN CIIA0BIX DJIEKTPOJIUTOB XapaK-
TEpU3yeTCsI KOHCTAHTOM DPABHOBECUS — KOHCHIAHMOU Ouccouyuauuu
(Ky):

— [H+HN02_] 2
4 [HNO,] )
rne [H'], [NO, ] — paBHOBeCHBIE KOHIIEHTPAIUH HOHOB, MOJB/II;

[HNO,] — paBHOBeCHass KOHIIECHTPALHUS HEIUCCOLMUPOBABIINX MO-
JIEKYJI, MOJIB/JI.

DJEKTPOIUT CYMTAETCA CHIIBHBIM, eciaun Ky > 10,

3HaYE€HUE KOHCTAHTHI TUCCOIUAIIMHA HE 3aBUCUT OT KOHIICHTpaILMU
AJIEKTPOJIUTA, & 3aBUCUT OT €r0 MPUPOIbI U TEMIIEPATYPHI.

Takum 00pa3zoM, TUCCOLMUPYIOIIAsS CIOCOOHOCTh CIaboro 3jeK-
TPOJIMTA ONMUCHIBACTCSA ABYMSI BEJIMUMHAMHU — CTENEHBbIO U KOHCTAHTOM
aucconuaruu. JIBe 3T XapakTepUCTUKHU CBSI3aHbl 3aKOHOM pa30aBiie-
HUsl, ycTaHOBJIEHHBIM B. OctBanbsaom (1888r.): crenens aucconuanuu
c1aboro 3JIEKTPOJIUTA YBEIUYUBAECTCA MPU pa30aBIE€HUU pacTBopa 00-
PaTHO MPOMOPIMOHATIBHO KOPHIO KBAJIPAaTHOMY M3 €r0 MOJIIPHOW KOH-
IIEHTPaLIH.

_ a’-C,

4

Ky

3)
rae Co — MossipHast KOHIIGHTpAIUs pacTBOpA.

Ecnu a < 0,01, To nms pac4€éToB MOXKHO HMCIOJIB30BaTh MPUOIIH-
. 2
xénnoe cootHomenne K;=a"-C,, (4)

INPUMEP 2
Omnpenenure korreHTparuo nonoB OH B 0,01 M pactBope ruj-
poxcuna ammonns (K (NH,OH) = 1,77107).

PEHIEHUE
Pemienne 1. VMcnonb3ysi 3akoH pa30aBieHUs, HAXOAUM CTEIEHb
mucconmanu NH,OH.
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HaXOI[I/IM KOHILOCHTPAIHWIO JTUCCOTUMUPOBABIINX YACTHUII.

q =
a=——, C
C, A

CornacHo ypaBHenuto peakuuu C (OH ) =Cp = 4,210 moms/m.

=a-C,, C, =4,2-10"* monw/ 1.

Pemenne 2. Konnenrpauuio noHoB OH Takke MOXXHO BBIUHC-
JIATh, TIOJIB3YSICh COOTHOIIEHUEM  C(OH )=,/K, - C, (5);

C(OH )=+/177-10° 102 =4,2-10* monv/ 1.

B cnydae Hanuuus B MOJIEKYJI€ JBYX WK OoJiee CBA3EH, KOTOPHIE
MOHU3UPYIOTCS C TMOCIEAYIOUIEN AUCCOLUMALMEN, MPOLECC pacnajga Ha
HMOHBI MPOTEKAET CTYNEHYATO W I KaXKJIOW CTYNECHU OMpPEIeIIeTCs
3HAYECHUE KOHCTAHThI JUCCOLMALINY, HAIPUMED,

l. H,CO; <> H" + HCO; , Ky =4510";

Il. HCO; & H' + CO5™, K. =4810"
wm 1. Pb(OH), & PhOH" + OH", K, =9,5510*

1. PbOH" « Pb** + OH", Ky =3,010°

IIpn 5TOM KOHCTaHTa AUCCOLMALMU JJI1 KaXJIOW IOCIEAYOIEN
CTAIMU BCET/Ia MEHBIIEC, YEM JIJIS IPEABIAYIIEH, T.K. YBEJIMUCHUE 3apsa
JTUCCOIMUPYIONIEH YaCTHUIBI 3aTPYAHSIET BBIXOJ M3 HEE MOHA C MPOTH-
BOIIOJIOKHBIM 3aPSIJIOM.

CunpHbIE MHOTOOCHOBHBIE KMCJIOTHI 1 MHOTOKHCJIOTHBIC ILEIOYHN
JTUCCOUMUPYIOT 110 | CTyIeHM KaK CHIIbHBIE AJIEKTpOauThI, a 1o Il cry-
MEHU — KAK 3JICKTPOJIUTHI CPEIHEN CHJIBL.

PEAKITUH HOHHOI'O OBMEHA

Hanuuue 3apsnoB Ha yacTuilax BellecTBa (MOHAX) MPUIAIOT UM
BBICOKYIO0 XMMHUYECKYI0 aKTUBHOCTh. [Ipu cMelMBaHuu pacTBOpoOB pas-
JUYHBIX JICKTPOJUTOB HAXOAIIUECS B HUX HMOHBI MPOTUBOTOJIOKHOTO
3apsiia MOTYT aCCOLIMUPOBATH B MOJIEKYJIbI, KOMILIEKCHI UM KPUCTAJLIIBI
HOBOT'O BelllecTBa. Peakinu, 3akitouaroniygecss B 0OMEHE HOHAMU MEXIY
Pa3IMYHBIMU DJIEKTPOJIUTAMU, HA3BIBAIOTCS PeaKyuAMU UOHHO20 00-
MeHa, HaTpuMep,

FeCl; + 3KOH = Fe(OH); + 3KCl wmr  HCI + NaOH = NaCl + H,0.
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OTanyuTeNbHOM YepTO OOMEHHBIX PEaKIUi SIBJISIETCS COXpaHe-
HUE€ DJIEMEHTAMHM BCEX BEIECTB CTENEHEW OKHUCIEHHUS. OTH PEAKLHU
MPOTEKAIOT C BLICOKUMHU CKOPOCTSAMU.

[Ipyu OOMEHHBIX B3aMMOJCHCTBUSX B PACTBOpPAX DJIEKTPOJUTOB
paBHOBECHE CMEIIIAECTCSI B CTOPOHY 00pa3oBaHuUsl TPYAHO PACTBOPHUMBIX,
razo00pa3HbIX WIM MaJIOJUCCOLMUPYIONIUX BEIIECTB. Takue peaxkiuu
MPOTEKAIOT MPAKTUYECKHU JI0 KOHIIA.

B Tex cnyyasix, korja ciadbie 3JIEKTPOJUTHI (MM MajJopacTBOPH-
MBbI€ BEIIECTBA) UMEIOTCSI KaK CPEIU UCXOIHBIX BEIECTB, TaK U CPEIU
MPOAYKTOB PEaKIIMK, PABHOBECHE PEAKIIMU CMEIIAETCA B CTOPOHY 00pa-
30BaHUsI HAUMEHEE JUCCOIUUPOBAHHBIX (PACTBOPUMBIX ) BEILIECTB.

Tak, mpu B3auMmojelicTBuu ciaadboit kucinotel CH;COOH u cuiib-
Horo ocHoBanusit KOH  CH3COOH + KOH = CH;COOK + H,O B pe-
aKIMM y4acTBYIOT ABa ciadwix anektposmta - CH;COOH u H,0. Ilpu
ATOM PAaBHOBECHE OKA3bIBACTCSl CHJIbHO CMEIIEHHBIM B CTOPOHY 00pa3o-
BaHUsl OoJjiee Ci1aboro SJEKTPOJIUTA — BOJBI KOHCTAHTA JIUCCOIUAIIUU
KOTOpOH (1,8'10_16) 3HAYUTEILHO MEHBIIE KOHCTAHTHI IHUCCOIIMAIINU
YKCYCHOM KHCJIOTBI (1,8'10_5). OnHako A0 KOHIIA TaKasl peakius mpoTe-
KaTh HE Oy/eT.

CyIHOCTh MPOTEKAIOIIUX IMPOLIECCOB HAaubOOJIee MOJIHO BhIpaka-
eTCs TP 3aMUCH UX B (opMe MOHHO-MOJIEKYJIAPHBIX ypaBHEeHMH. B Ta-
KUX YPaBHEHUSIX CJIa0ble 3JIEKTPOJUTHI, MAJI0 PACTBOPUMBIE COEIHHE-
HUS U Ta3bl 3alUCHIBAIOTCA B MOJIEKYJIApPHOU (Popme, a HAXOMsIIIUeCs B
pPacTBOpPE CHJIbHBIE DJIEKTPOJIUTHI — B BHUJEC COCTABJIAIONINX UX HOHOB.
PaznuyaloT nmojiHOE M COKpaIlEHHOE HMOHHO-MOJIEKYJISIPHBIE YPaBHEHHS.
B nepBoM ykaszaHbl MOHBI U MOJIEKYJIBl BCEX YYAaCTBYIOIIUX B PEAKIIUU
BEILIECTB, BO BTOPOM YacCTHIIbI, 00pa3yloiue ciado IUCCOIUUPYIOIIEe
BeIIECTBO. Hampumep, peakuus HEUTpaiu3anuu CHUJIBHOW KHUCIIOTHI
cwibHBIM ocHoBanneM HCI + NaOH = NaCl + H,O BwipaxaeTcs coot-
BercTByrommumy ronasM H + CI” +Na” + OH™ = Na™ + CI” + H,0. Co-
KpaThB U3 HETO (OPMYJibl OJUMHAKOBBIX MOHOB, MOJIy4a€M COKpaIlEH-
HOE HOHHO-MoJeKynspHoe ypasHernue: H' + OH™ = H,0.

[Ipu cocTtaBaeHUM HWOHHO-MOJEKYJISIPHBIX YpPaBHEHUM CIEAyeT
YUYUTBHIBATh, YTO TPYAHO PACTBOPUMBIMU BEIIECTBAMHU U CJIIA0OBIMU DJICK-
TPOJIMTAMU MOTYT OBITh KaK MPOIYKThI PEAKIIMU, TAK U PEATrCHTHI.
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INPUMEP 3

CoctaBbTe ypaBHEHHS peakuuid (B MOJEKYJSIPHOM W HMOHHO-
MOJICKYJISIPHOM (popMax), MPOUCXOAAIINX B paCTBOPaxX MEKIY BEIIECT-
BaMH:

a) CaCO; u HCI,

0) NaNO, u H,SOy;

B) BaCl, u K,SO,.

OOBsicHUTE IS KXKJIOTO ciiydasi, 00pa3oBaHUE KaKOTO BEIECTBa
00yCJIOBIMBAET MPOTEKAHUE PEAKIIUU.

PEIHIEHUE

CocraBiisieM ypaBHEHUS PEAKIMil B MOJICKYJISIPHOM (popMme.

a) CaCO; + 2HCI = CaCl, + H,0O + CO,1;

6) 2NaNO, + H,SO, = Na,SO, + 2HNO,;

B) BaCl, + K,SO4 = BaSO,] + 2KCl.

IIpu cocraBieHUM ypaBHEHUHW B HMOHHO-MOJIEKYJISIPHOW IIOJIHOM
dbopme crenyer NpUACPKUBATHCS MpaBUJia: CUIbHBIE U PAaCTBOPHUMBIC
AJIEKTPOJIUTHI YKA3bIBAIOT B BUJIE HOHOB — IPOAYKTOB UX JUCCOLMALINH,
a ra3000pa3Hble, TPYJHO PACTBOPUMBIE BEIECTBA, CIAOBIE JIEKTPOIU-
Tl - B MoJiekyisipHoi ¢opme. Ilociie yero, COKpatuB U3 ypaBHEHUS
dbopMyJbl  OAMHAKOBBIX HMOHOB, IOJIY4aeM COKpAlIEHHOE HOHHO-
MOJIEKYJISIPHOE YPaBHEHUE.

VYuuTeiBas TpyJHO PacTBOPUMBIE, Ta3000pa3HbIE WIIM MAJIOIUCCO-
nuupytomux Bemectsa (CO, — ra3z, H,O, HNO, — cnaGsie 3mekTpomnu-
Tol, BaSO4 — TpyZ1HO pacTBOpUMOE COESTMHEHHUE) B PEAKIIUSIX, COCTABIIS-
€M YpaBHEHHUsS pEakUui B TOJHOW U COKpAILIEHHOM HOHHO-
MOJIEKYJIPHBIX (hopMax.

a) Ca®" + CO4” + 2H" + 2CI_ = Ca*" + 2CI” + H,0 + CO,1
CO;” + 2H" = H,0 + CO,1
6) 2Na’ + 2NO, +2H" + SO, =2Na" + SO, + 2HNO,
2H" + 2NO, =2HNO, wmu H™ + NO, = HNO,
B) Ba®* + 2C1~ + 2K* + SO,”~ = BaSO,| + 2K" + 2CI
Ba’* + SO, = BaSO,|
[IpoTekanue NMpUBEAEHHBIX PEAKIIUNA MPAKTUUECKHU 0 KOHIA 00Yy-

CIIOBJICHO OOpa3oBaHHeM TpyaHO pacTtBopmmoro (BaSO,), razoobpas-
Horo (CO,), manoauccouuupyromux Bemects (H,O, HNO,).
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INPUMEP 4

CocTaBbTe MOJEKYJSPHBIE YPAaBHEHUSI PEAKIUNA, KOTOPBIM COOT-
BETCTBYIOT CIIEAYIOLLINE NOHHO-MOJIEKYJIAPHBIE YPABHEHUS.

a) Mg”* + CO5” = MgCO;;

6) Cu** + H,S = CuS| + 2H".

PEHNIEHUE

JI71s1 cocTaBiieHUs YpaBHEHUSI PEAKIIMM MOHHOTO OOMEHa B MoJie-
KyJIsipHOU (hopMe HEOOXOIUMO KaKJIOMY HMOHY U3 COKPAIIEHHOTO HMOH-
HO-MOJICKYJISPHOT'O YpaBHEHHS MOJ00paTh MPOTHBOIIOJIOKHBIN 10 3HA-
Ky HOH, C KOTOPBIM OH COCTaBJISIJI ObI CHUIBHBIM M PACTBOPUMBIHN DJICK-
TPOJIUT.

[IpuBe1¢HHBIM MOHHO-MOJIEKYJISPHBIM ypaBHEHUSIM MOTYT COOT-
BETCTBOBATH CJICAYIOLINE MOJICKYJISIPHBIC YPABHECHMUS:

a) Mg(N03)2 + Na,CO; = MgCOQ,l + 2NaNO; unn
MgCl, + K,CO3; = MgCO3| + 2KCl

6) CuSO,4 + H,S = CUSJ, + H,SO, umm
CU(N03)2 + H,S = CU.Sl, + 2HNO3

HOHHOE ITPOHU3BEJIEHUE BO/Ibl. BOJOPO/HBIH
IIOKA3ATEJIb CPE/IbI

TmarenbHO OUYHMIIIEHHAs] OT TOCTOPOHHMX MpUMeEcei Boaa obasa-
€T HE3HAUUTEIHbHOMN JIEKTPUUECKON MPOBOJUMOCTBIO. DTO MOXKET OBIThH
00BSICHEHO TEM, UTO MOJIEKYJIbI BOJbI YACTUYHO PACTIaIal0TCs HAa WOHBI,
T.€. HyO sBnsieTcs cnabbiM asekTpoautoM. Ilporiecc aucconuanuu Bo-
IbI TIPOTEKAET COTJIACHO CIEAYIOIIEN CXEMBbI

2H,0 < H;0" + OH
WA YIPOUICHHO
H,0 < H" + OH"

[IpuMeHss 3aKOH IEMCTBUS MACC K MPOLIECCY AUCCOUMALINU BO/IBI,
MEEM:

Ky =[H'[OH]/[H,0] umu Ky [H,0]=[H"][OHT,
rae Kj; — koncTanTa qucconuanyu (BeJnyrMHa Tabau4Has).

IToCKOBKY Ha MOHBI JIUCCOIUMPYET HEOOJIbIAas YacTh MOJEKYJI
BOJIbI (pacmajaeTcs JUllb OJHa U3 MPUMEPHO 10® MOJIEKY), TO €€ KOH-
IEHTPALMI0 MOXHO CUHMTaTh HEM3MEHHOW MU TocTOssHHOW. O0o3Hayas
Ky’ [H20] uepes Kg, nomyqaem:
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K = [H'][OH], (6)

rac KB — HOHHOC IIPOU3BCACHHUC BOHbI.

HonHnoe npoussedenue 600bl noxasvlieaem, uemy pPAsHO NPOU3Ee-
OeHle KOHYEeHMpayuli UOHO8 8000P00A U SUOPOKCUO-UOHOB 8 BOOe.

3HaueHne Kg 3aBHCUT TOJBKO OT TEMIIEPATYpPbI. Y CTAHOBJIEHO,
YTO MPU 22°C nonnoe MIPOU3BEICHNE BO/IbI KB210'14.

Tak Kak B COOTBETCTBUHU C YPAaBHEHHEM JMCCOIMAIIMN KOHIICHTpA-
mur oo H' u OH™ B Bozie OJMHAKOBBI, TO UX MOYXHO OIPEAECIIUTD

[H]=[OH] = Jk, =107 moms/n.  (7)

B cooTBeTCTBMU C TEOpPHUEN DIIEKTPOIUTHYECKOU IUCCOLIUALAN
moHbl H' SBISIOTCS HOCHUTENSAMH KHCIOTHBIX CBOMCTB, a monbl OH -
HOCHUTEJISIMH OCHOBHBIX CBOWCTB. IloaTOMY, pacTBOp OyleT HEUTpasib-
HbIM, Korja Cy = Cop- = 107 MOJIB/JT; KUCIOTHBIM, Koraa Cy > Cop- >
107 MOJIB/JI, 1 0CHOBHBIM, Korja Cy < Cop- < 107 mow/i.

Ilpu uzmenenuu KuUciomHoCmu pacmeopa UOHHOE NPOU3BEOeHUE
800bl OCMAEMCcsi NOCMOAHHbIM. NPU NOOKUCIEHUU PpaACmBEOpa NOBbLULA-
emcsi KOHYeHmpayus UoH08 8000p00d, HO 80 CMOJNbKO e pd3 YMEHb-
uaemcsi KOHYeHmpayus. 2UOPOKCUI-UOHO8, NPpU NOOWENAYUBAHUU PAC-
meopa 8o3pacmaem KOHUEHMPAyusi cUOPOKCUNbHBIX UOHO8, HO COOM-
BEMCMBEHHO YMEHbULAEMCS KOHYEHMPayusi UOHO8 8000p00d.

3Has KOHIICHTpAIlUI0 MOHOB BOJOPO/IA, JIETKO HAWTHU KOHIICHTpa-
U0 TUJIPOKCHUJI-MOHOB, U HA00OPOT.

IHPUMEP 5

OnpenenuTh KOHIIEHTPAIMIO MOHOB BOJOPOJAA, €CIA KOHIIEHTpa-
-9
LU TUAPOKCUI-UOHOB paBHa 10~ MoJib/i.

PEIHIEHUE

Hcnonb3ys hpopmyny (6), umeeM [H'] = Kg /[OHT.
[H]=10"/10" = 10™ mouns/m.
OTBET: [H] = 10" Mo/

OHCpI/IpOBaTB qUuCjIaMn C OTpULATCIIbHBIM I1OKA34aTCJICM CTCIICHU
HEYyA00HO, TO3TOMY BBEJIEHA 0C00asi eMHUIIA U3MEPEHUs] KOHIEHTpa-
IIUM MOHOB BOJIOPOJa, Ha3bIBaeMasl BOJOPOAHBIM TOKazaTeaeM H 000-
3Hayaemas pH.
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Booopoonvim noxazamenem pH nazwieaemcs ompuyamenvHblil
0eCAMUYHBIL 102apU@M KOHYEHMpayuu UoHO08 8000p00d 8 pacmeope.

pH=-1g [H] (8)
BOI[O}gOI[HBIfI MOKa3aTellb ONPENENIIeT XapakTep peakiluu pacTBO-
pa. IIpu 22°C B HeutpanbHoOu cpene pH = 7, B kucnou cpene pH <7 u B
mesoyHou cpeae pH > 7.
Ananocuuno ompuyamenvHullti 0eCAMUYHbIU 102APUPM KOHYEH-
mpayuu cUOPOKCUO-UOHO8 HA3bIBAECMC S SUOPOKCUTbHBIM NOKa3amesem
u obosnauaemcs pOH.

pOH =-1g [OHT] 9)

[Tpu 22°C B HenTpansHou cpeae pOH = 7, B kucmou cpene pOH >
7 n B mienoyHou cpene pOH < 7.

W3 BbIIE CKa3aHHOTO CIEAYET, YTO C YBEIUYEHUEM KHCIOTHOCTH
pactBopa 3HaueHue pH ymenbmaercs, 3Hauenue pOH Bo3pacraer, a ux
CymMMa Bcerja paBHa 14.

pH + pOH = 14 (10)

3nas pH cpenpl, MmoxkHO nerko paccuutars pOH cpensl, 1 Ha000-
pOT.

IHPUMEP 6

Paccuntate pH pacTBOpa M ONpeAcauTb XapakTep CPeabl, €CIU
pOH = &.

PEIHIEHUE UVcnons3ys dopmyny (10), nonmywaem pH = 14 —
pOH =14 -8 =6.

Tak kak pH <7, ciieqoBarenbHO, paCTBOP UMEET KUCIIYIO CPELY.

OTBET: pH = 6, cpena kucnas.

IHPUMEP 7

Paccuuraiite pH 0,01 M pactBopa NH,OH npu 25°C.

PEILNEHUME T'mapokcu aMMOHUSI — CHA0BIN AJEKTPOJIUT U JIHC-
coruupyet oopatumo: NH,OH < NH," + OH..

3nauenue K vaxomum B npunoxxennn; Ky (NH,OH) = 1,8 107,
PaBHOBecHYy10 KoHIIeHTpaIuio noHoB OH™ Haxoaum u3 dhopmMyisl (4)

[OH]= JK,-C, = 18:10° 102 = 4,24:10™ mons/11.
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ITo popmyie (9) onpenensemM ruaApOKCHUIIbHBIN ITOKa3aTelb
pOH = - Ig [OH] = - Ig [4,24-107] = 3,37.
Ucnonwiys hopmyny (10) onpenenum pH pactBopa
pH =14 -pOH =14 - 3,37 = 10,63.
OTBET: pH = 10,63.

BonopoaHblii moka3areiib UMEET BAXKHOE 3HAUYEHUE Il TIOHUMa-
HUs OOJIBIIMHCTBA MPOIECCOB, MPOTEKAIOIINX B KUJKOW (pa3ze, Tak Kak
nousl H™ 1 OH™ HemocpencTBEHHO yYacTBYIOT BO MHOTHX M3 9TUX IIPO-
1eccoB. Kpome TOro, 3T MOHBI SBJISIOTCS TOMOT€HHBIMHU KaTaJIU3aToO-
pamMu MHOruX peakuuii. Benuunna pH MOXET CiyXUTb KpUTEPUEM CH-
JIbI KUCJIOTHI M OCHOBaHUs. B psny xucnot Oonee cuiibHOM OyaeT Ta, y
KOTOPOM MPU OAWHAKOBOW MOJISIPHOM KOHLEHTPALMU KOHUEHTpaILUs
nOHOB Bojaopoaa Beiie (pH Hmke). it ocHOBaHMi MO100HAs 3aBUCH-
MOCTb HMMEET 0OpaTHBIN XapakTep.

C onpeneneHreM KUCIOTHOCTU CPEAbl MPUXOIUTCS UMETH JIEJI0 Ha
XUMHUUYECKUX MPEANPUITUAX U B XUMUUYECKUX Ja00OpaTOpUsIX; B KOHIU-
TEPCKOM M XJeOomnekapHOM mpou3BojicTBE. CylIECTBEHHO BIUSHUE Ha
YPOKANHOCTH OKa3biBaeT pH 1ouBkl, Ha 3KOJIOTHUIO BOjoeMa — pH BoAbI.

CIIOCOBLBI OIIPE/IEJIEHUA BO/IOPO/JHOI O IIOKA3ATEJIA

XuMuyeckuM IyreM pH pactBopa MOXKHO ONpPENECIIUTH IIPU I10-
MOIIH KUCIIOTHO-OCHOBHBIX UHJIUKATOPOB.

Kucnomno-ocnosnvie unoukamopvl — opanuyeckue eeujecmad,
OKpACKA KOMOPBIX 3A6UCUM O KUCTOMHOCMU CPeOblL.

Haubonee pacnpocTpaHEHHBIMU HHIUKATOPAMHU SIBIISIOTCS JIaK-
MyC, METUJIOBBIN OpaHKeBbIH, PpeHondranent. Jlakmyc B KUCIo# cpele
OKpAalllMBA€TCA B KPacHBIN 1[BET, B IEJTOYHON — B cuHMil. Denondrane-
WH B KHCJION cpejie - OECIIBETHBIM, B IIIEJTOYHON OKPAIIUBACTCS B MaJIH-
HOBBIN IBET. METUIIOBBIM OPAHKEBBIM B KUCJIOW CPEIC OKPAIIIMBACTCS B
KPaCHBIU IIBET, a B IICJIIOYHOU — B JKEJITHIMN.

B nmaGopaTopHOil mpaKTHKE YaCTO CMEIIMBAIOT Pl MHIUKATOPOB,
noA00paHHBIX TAKUM 00pa30oM, YTOOBI IIBET CMECU U3MEHSIICS B IIUPO-
kux npexaenax 3HadeHud pH. C ux moMompo MOXHO omnpenenuts pH
pacTBOpa C TOYHOCTBIO JO €AWHHUIBI. DT CMECH HA3bIBAIOT YHUBED-
CAbHLIMU UHOUKAMOPAMU.
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Nwmerotes cnernuanbabie Tpuoopbl — pH—MeTphl, ¢ MOMOIIBIO KO-
TOPBIX MOXHO onpenenuts pH pactBopoB B auama3zone ot 0 mo 14 ¢
To4HOCTHIO 10 0,01 enuaunb pH.

THIPOJIA3 COJIEH

[Ipn pacTBOpEHNH HEKOTOPBIX COJIEW B BOJE HAPyLIAETCS PABHO-
BECHE Mpolecca JUCCOUUAIMUA BOJBI M, COOTBETCTBEHHO, W3MEHSETCS
pH cpenbl. 3T0 00BACHAETCS TEM, YTO COJIM PEarupyroT ¢ BOJOA.

T'uoponus coneinn — xumudeckoe 0OMEHHOE B3aWMOJICHCTBHE HO-
HOB PAaCTBOPEHHOM COJIM C BOJOM, MPHUBOJsIIEE K 00pa3oBaHUIO C1abo
JTUCCOLMUPYIONTUX MPOJTYKTOB (MOJIEKYJ CIAa0bIX KHUCIOT WJIM OCHOBa-
HU, aHUOHOB KHUCIIBIX COJIEM WJIM KaTUOHOB OCHOBHBIX COJIEH) U CO-
MpOBOXKAaroIIeecs u3MeHenuem pH cpensi.

PaccMmoTpum mpolecc ruipoiii3a B 3aBUCUMOCTH OT OPUPOIBI OC-
HOBAaHUU U KUCJIOT, 00pa3ymoILIUX COJb.

Conu, 00pazosannvie CUIbHLIMU KUCIOMAMU U CUTbHBIMU OCHOBA-
nuamu  (NaCl, KNOs, Na,SO,4 u ap.).

J/lonycTyM, 4TO mpU B3aUMOJEWCTBUU XJIOPUJA HATPHUS C BOAOMU
OPOUCXOAUT PEAKLMsS TUAPOIU3a ¢ 00pa30BaHHEM KHUCJIOTHI U OCHOBa-
HUSL:

NaCl + H,O <« NaOH + HCI

JIJISI MPAaBUJIbHOT'O IMPCACTABJIICHHUA O XapPaKTCPC 3TOI'O BSaHMOHeﬁ-
CTBUA 3allMIICM YpPpAaBHCHUC PCAKIIMKM B MOHHOM BHJIC, YUUTLIBAA, YTO
CAMHCTBCHHbBIM CJIa6OI[I/ICCOHI/II/Ip}7IOHH/IM COCAUMHCHHUCM B ATOM CUCTEME
ABJIACTCA BOJA.

Na"+ClI"+ HOH < Na" + OH + H" + CI’

[Ipu cokpailieHMA OJMHAKOBBIX MOHOB B JIEBOM W MPABOW YACTIX
YPaBHEHUS OCTAETCS] YPABHEHUE TUCCOLMALMH BOJIbI:

H,0 - H + OH

Kak BHIHO, B pacTBOpe HET M30bITouHBIX MoHOB H' mmm OH™ mo
CPaBHEHHIO C MX COAEpKaHUEM B Bojie. KpoMme TOro, HUKakux APYTrHX
C1a00IUCCOIMUPYIOIINX WU TPYIHOPACTBOPUMBIX COCIMHEHUN HE 00-
pasyercs. OTcroza 1enaeM BbIBOJ, UYTO COJid, 00pA306aAHHbIE CUTbHBIMU
KUCIOMamu u OCHOBAHUAMU 2UOPOJIU3Y HE NO06epaiomcs, a peaK-
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uus pacmeopoe smux coJjiell maKkas JHCe, KAK U 6 3008, Heﬁmpaftbmm
(pH=7).

[Ipu cocTaBieHUM HMOHHO—MOJEKYISPHBIX YPAaBHCHUU PEaKIIMi
TUIPOIN3a HEOOXOIUMO:
1) 3anucaTh ypaBHEHHE TUCCOLUAIINH COJIH;
2) onpeAeauTh MPUPOTy KaTUOHA U aHMOHA (HAWTH KaTHOH cl1aboro oc-
HOBAHUSI WJIM aHUOH CJ1a00# KUCIIOTHI);
3) 3amucaTh HOHHO-MOJICKYJIIPHOE YPaBHCHHE PEaKIIMH, YAUTHIBAS, YTO
BOJA - CJIAOBIN AJIEKTPOIMT- M YTO CyMMa 3apsi0B JOJDKHA OBITH OfH-
HAaKOBOW B 00€UX YaCTAX ypaBHEHHUS.

COJlu, 06pa308aHHble C/1a00U KUCJ0moil U CUIbHbIM OCHOBAHUEM

(N&gCOg, K,S, CH;COONa u 0p)

PaccMoTpuM peaknuio THApPOJIHM3a alerata HaTpus. JTa COJib B
pacTBope pacnagaercs Ha nousl: CH;COONa «<» CH;COO™ + Na';

Na* -karuon cumbroro ocuoBanus, CH;COO™ - annoH cinaboii KUCIOTHL.

KaTnons Na* He MOTYT CBSI36IBaTH MOHBI BOABI, Tak kak NaOH —
CHUJIbHOE OCHOBAHHME - IMOJHOCTBIO paclagaeTcs Ha HOHBL. AHHOHBI Clia-
ool ykcycHoi kucnoTel CH3COOQO™ cBsi3bIBatOT HOHBI BOJIOPOJIa ¢ 00pa-
30BAHUEM MaJOAVMCCOLMUPOBAHHON YKCYCHOM KUCIIOTHI:

CH;COO + HOH <> CH3;COOH + OH’

Bunno, uro B pesynbrate ruaponnza CH3;COONa B pactBope 00-
pazoBaJicst U30BITOK TUIPOKCUJI-MOHOB, U PEAKITUs CPEJIbI CTaja Mea04-
Hoit (pH > 7).

Takum 0Opa3oM MOKHO clieJIaTh BBIBOJI, UTO COJIU, 0OPA306aAHHbIE
c1abol Kuciomou u CUIbHbIM OCHOBAHUEM 2UOPOIUYIOMCA NO
anuony (An"). Ilpu smom anuomuwt conu ceasviearom uonvt H', a ¢
pacmeope nakanaugawomcsa uonvt OH, umo obycnaseniueaem wienou-
nyio cpedy (pH>7):  An" + HOH « Han™" + OH’,

(mpu n=1 obpazyercsa HAN — crabas kuciora).

['mnponus comneit, oOpa30BaHHBIX IBYX- M TPEXOCHOBHBIMH CJia-
OBIMU KHCJIOTaMH ¥ CHJTBHBIMU OCHOBAHUSMH, MPOTEKAET CTYIIEHYATO

PaccmorpuMm ruaponus cynbbuma kamus. K,S muccomuupyer B
pacTBope:

K;S < 2K* + S7;
K" - KaTHOH CHIIBHOTO OCHOBaHMs, S° - aHHOH CJ1a00i KHUCIIOTSL.
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KaTuoHpl Kajaus HE NMPUHUMAIOT Y4acTHs B PEaKIUM THAPOJIN3a,
B3aMMOJICUCTBYIOT C BOJIOM TOJIBKO aHHWOHBI CIa00# CEpOBOJIOPOIHOM
KUCJIOTHI. B 1aHHOM peakiuu mo NepBOM CTYIEHU IIPOUCXOIUT 00pa3o-
BaHHUE CJIa00AUCCOLMUPYIONIUX HOHOB HS', 110 BTOpO# cTyneHu — oopa-
30BaHME CJ1a00M KUCIOTHI H»S:

1-s cTyneHsb: S% + HOH «> HS + OH";
2-s crynenb: HS + HOH « H,S + OH'.

OO6pa3yromuecs 1o MepBoi cTyneHn ruapoan3a nonsl OH™ 3Haun-
TEJIbHO CHUXAIOT BEPOSATHOCTh TMIPOJIN3A IO CICAYIOLIEH CTyleHu. B
pe3yJibTaTe MPaKTUYECKOE 3HAYEHHUE OOBIYHO MMEET MPOLECC, WY
TOJIBKO MO MEPBOM CTYIIEHHU, KOTOPHIM, KaK MPaBUJIO, 1 OTPAHUYUBAIOT-
Csl TIPY OLIEHKE TUIPOJIN3a COJIeH B OOBIYHBIX YCIOBUSIX.

Conu, o6pazoseannwle CUILHOU KUCTOMOU U C/1A0BIM OCHOBAHUEM
(FGCIg, A|2(804)3, NH4C| u dp)

PaccmoTpuM peakiyio ruipoiusa XJopujaa aMMOHMS. DTa COJib B

pPacTBOpPE IUCCOIUUPYET HA UOHBI:
NH4C| > NH4+ + CI_,
CI" - aunon cunbHO# kucaotsl, NH,' - KaTHOH ¢1a60r0 OCHOBaHUS.

XJIOpUA-UOHBI HE MPUHUMAIOT YYaCTHS B PEAKIIMU THIAPOJIN3A, TaK
KaK HE MOTYT CBSI3bIBATh MOHBI BOAOPO/IA: COJSIHASI KUCIIOTA - CHIIbHBIN
anekTpoauT. C BOJOM B3aMMOACHCTBYIOT TOJIBKO MOHBI aMMOHMUS, MPH
TOM 00pa3zyercsi MAJIOUCCOLIMUPYIOIIEE OCHOBAHUE — THUAPOKCU]T aM-
MOHHUSIL:

NH," + HOH <~ NH,OH + H"

B pactBOpe obpasyercs n36nIToK HoHOB H' 1 cpema craHOBHTCS
kuciout (pH< 7).

Takum oOpaszom, conu, odpazoeanuvle CUNLHOU KUCTOMOU U
cnabvim ocnoganuem zuoponusyiomca no xamuony (Kat™). Ipu
IMOM Kamuonwl conu ceazvieatom uonvt OH , a ¢ pacmeope naxan-
nuearomesa uonvt H', umo obycnaenusaem xuciyiwo cpedy pacmeopa
(pH<7): Kat™ + HOH < KatOH"™* + H*,

(mpu n=1 obpazyercs KatOH — cnaboe ocHoBaHmMeE).

['upponus coseid, 0Opa3oBaHHBIX CIAOBIMH JIBYX- M TPEXKUCIOT-
HBIMU OCHOBAHUSIMU U CUJIBHBIMHU KHCJIOTAMU MIPOTEKAET CTYIIEHYATO.

Hanpumep, paccmorpum ruaponu3 xiaopuaa xkeneza (111). B pac-
TBOpE 3Ta COJIb PACIIaIaeTCs Ha HOHBI:

FeCl, « Fe** + 3CI;
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Fe*" - xatnon cnaGoro ocHoBanusg, Cl” - aHnoH cHJIBHOI KUCIIOTEI.

Tak kak MOHBI XJIOpa B PeaklMK TUIPOJIn3a HE yYaCTBYIOT, HOHHO-
MOJICKYJISIPHOE YpaBHEHHE Tuapoau3a xjopuaa xkenesa (111) mo neppoit
CTYTICHU UMEET BH/]I

Fe®* + HOH « FeOH™" + H",
a 1o BTOPOU —
FeOH* + HOH « Fe(OH)," + H".
TpeThs cTamus — peakiys MOJHOTO ruaposm3a xiopuaa xeiesa (1) —
MPOTEKAET TOJIHKO TP KUIISTYCHUH PacTBOPA:
Fe(OH)," + HOH < Fe(OH);| + H".

Coau, 0opazoeannvle cnadol KUC10MOU U C1adblmM 0CHOBAHUEM
(CH3COONH4, (NH4)2C03, A|283 u ()p)

Paccmotpum atoT cinyuaid Ha npumepe conu CH3COONH,, B pac-
TBOPE KOTOPOM KaXIblil 13 MIOHOB MOABEPIraeTCs TUIPOIU3Y:
CH;COONH, <> NH," + CH;COO"
NH," + HOH < NH,OH + H" u
CH3COO + HOH« CH3;COOH + OH"

Oba npouecca ycunueawom Opyz opyza 3a cuem NPaAKMUYECKU
HeooOpamumozo céa3bl8AHUA UOHOB H u OH (H + OH < H,0); 00-
HOBPEMEHHO npomeKaem 2UOpoauU3 U N0 KAMUOHY, U NO AHUOHY:

NH4+ + CH3COO- + HOH < NH4OH + CH3COOH

Eciii KOHCTaHTBI AUCCOLMALIMM OCHOBAHUSL M KUCJOTHI OJIM3KHU 1O
3HAYEHMIO, TO PEAKIIMS PACTBOPA OCTAETCS MPAKTHYCCKU HEUTPaIbHOM,
€CJIM K€ OHHU Pa3JIMYaloTCs Ha HECKOJIbKO IMOPSJIKOB, TO CPEaa MOXKET
OBITh CJIA0OKUCION WM CAA0O0IIESTIOYHON — B 3aBUCHUMOCTH OT CHJIbI KH-
CJIOTBI U OCHOBAHHSL.

s onpenenenust peakuuu cpeanl conmu CH3;COONH, naiinem B
MPUJIOKCHUH 3HAYEHHUS KOHCTAHT JUCCOIMAIIMM COOTBETCTBYIOIIMX
cmaboro ocHoBaHua u ciaboit kucnorel: Kjy(NH,OH) = 1,79:107,
K;(CH;COOH) = 1,8:10™. Tak xax Ky (NH,OH) = K;(CH3COOH), to
XapakTep cpelibl — HelTpanbhbiid (pH = 7).

Tak kak TUAPOSIU3 COJIEH — MPOLIECC 0OPATUMBINA, TO JJIsl €r0 OMu-
CaHusl MOXHO ucnosib30Barth npuHiun Jle-Illarense. I'uaponus coneu
MOKHO YCHJIUTh, TO €CTh CMECTUTh XMMHUYECKOE PABHOBECHE ITPOLIECCA
TUJIPOJIA3A BIIPABO:
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1) paz0aBieHnueM pactBopa CoOiu (YBEJIMYECHHUEM KOHIEHTPAIIMU MOJIe-
KYJI BOJIbI);
2) HarpeBaHUEM pPacTBOPA, T.K. caM MPOIECC THUAPOIU3a SABJISAETCS IHO0-
TepMudeckuM. C TOBBIIEHUEM TEeMIEpaTyphbl YBEIUYUBACTCSI HOHHOE
MIPOU3BEJICHUE BOJBI, & CIEAOBATEIILHO, YBEJIUYMBAECTCS U KOHIIEHTpa-
s noHoB H 1 OH', 4To MpHBOAKT K YCHICHHUIO THAPOITH3A;
3) YMEHBIIIEHUEM KOHIICHTPAIlUU MPOyKTa THAPoIu3a (cM. mpumep 8);
4) CBA3BIBAHMEM OJTHOI'O M3 MPOJYKTOB TMAPOJIN3a B TPYIHOPACTBOPU-
MO€ COCIMHEHUE WM YJAJCHUEM OJHOTO M3 MPOAYKTOB THAPOJIU3A
(HampuMep, B BUJE ra3a) (cMm. npumep 8).

['uaponu3 MOKHO NOAABUTH MTYTEM:
1) yBenMueHus: KOHIEHTPAIIMU PACTBOPEHHOTO BEIIECTBA;
2) OXJIaXKACHUS PaCTBOPA;

3) BBelIEHUSI B paCTBOP OJHOTO M3 MPOAYKTOB THJPOJIN3A (CM. IPUMED
8).

IHHPUMEP 8

Onwumute nmoseaeHue B Bojae coyin Al(NO3)s paccmoTrpute paBHO-
BECHE B €€ pacTBOpE mpu jno0aBieHuu cieayronmx BemecTs: a) HNOg,
0) NaOH, n) K,SO3. JlaiiTe MOTMBUPOBAHHBIM OTBET Ha BOIIPOC: B Ka-
KHX CIy4asX THAPOJIN3 HUTpaTa amoMuHusg ycunutcs? CocTaBbTe MO-
JCKYJISIPHBIE U MOHHO-MOJICKYJISIPHBIC YpaBHEHHUS THIAPOJIN3a COOTBET-
CTBYIOIIMX COJIEM U YKaxkute pH ux pacTtBOpoB.

PEIHIEHUE

AI(NO3); — comb, oOpa3oBaHHas Ccl1aObIM OCHOBAaHUEM U CHUJIBHOM
KUCJIOTOU, TUAPOJIU3YETCA O KaTUOHY. T.K Al - MHOT03apsIHBbIN Ka-
TUOH, UMEET MECTO CTYIEHYAThId THUIPOJIN3 C MPEUMYILECTBEHHBIM
MPOTEKAHUEM MPU OOBIYHBIX YCIOBUIX MO MIEPBOM CTYIICHHU:

A" + HOH < AIOH*" + H,
B pacTBOpe HakamImBaroTcss HoHBI H', M03TOMY pacTBOp MMeeT KHCIYIO
cpeny (pH<7).
PaccmoTpuM paBHOBECHE B paCTBOPE JAHHOM COJIU MPHU 100ABICHUU:
A) HNO; Tlpu 3ToM yBenMUMBaeTCs KOHIEHTpanus noHoB H' 1 paBHO-
BECHE CMEIIAETCs BJICBO, T.€. TUIPOJIM3 COJIU TTOAABIISCTCS.
b) NaOH. TIpu stom nonst OH OyayT cBSI3bIBaTh UMEIOIIHECS B pac-
TBOpe Monsl H' B Manmomuccormupyromue Monekyis Boasl (OH + HY
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< H,0) u paBHOBecue ruaposiM3a CMECTUTCS BIIPABO, B HAINpaBJICHHUU
oOpa3zoBaHus MPOAYKTOB THIPOJIN3A, T.€.TUPOJINU3 YCUIIUTCS.
B) K,SOs. Ilpu aTOM, BClIeACTBUE THAPOIN3a ATOM COJIU IO aHUOHY:
SO5* + HOH «» HSO5 + OH'

B pacTBope HakamuuBaroTcs noHbl OH', koTOphIe Kak B ciydae 0), pu-
BEIyT K cMenieHuto paBHoBecus ruapoian3a coiu Al(NOj); Bipaso, T.c.
K YCHUJICHUIO €€ THJIPOJIN3a.
B sTom ciiyyae HabmomaeTcs ciiydail COBMECTHOTO THAPOIN3a, ¢ o0pa-
30BaHMEM KOHEUHBIX MPOTYKTOB THAPOJIN3a 00CUX COJICH:

2AI(NO3); + 6H,0 + 3K,SO3 = 2AI(OH); |+ 3H,SO5; + 6KNO;

2AIF" + BHOH + 3S05% = 2Al(OH)3| + 3H,SO;

KOJIMYECTBEHHAA OLHIEHKA ITPOLHECCA I'H/TIPOJIH3A

[Tokazarenem riyOMHBI IPOTEKAHUS THAPOJIN3A SIBISCTCS CTCICHD
TUPOJIN3A.

Cmenenvio cuoponusa ff Ha3vl8aemcs OMHOWEHUEe KOHYEHMpayuu
2uoponu306annblx monekyn C,,y, K UCXOOHOU KOHYEHMPAyuu pacmeo-
pennvix monekyn anekmpoauma C,,.

B = Cmnp/ C0. (11)

CreneHb ruApoin3a Kak MPaBUIO HEBEIUKA. DTO OOBICHSIETCS
TEM, YTO OJMH W3 YYaCTHHKOB MpOIlecca TUIPOIU3a — BOJa — SBIISETCS
CJ1a0bIM 3JIEKTPOJIMTOM W PAaBHOBECHE B CHCTEME CHJIBHO CMELIECHO B
CTOPOHY UCXOJHBIX BellecTB. CTeneHb rupoan3a MOKHO YBEIUYHTD:
1) paz0OaBienrem pactBopa, uto o0bsicHsieTca npunuunom Jle - Illare-
Jb€;

2) HarpeBaHHWEM, T.K. IPU 3TOM BO3pPACTaeT IOJs MOJEKYJ, MOABEPT-
IIUXCS TUAPOIIUZY.

['uaponus, kak 000N OOpaTUMBIA TPOIECC, KOJIUMYECTBEHHO
MOKHO OXapaKTepHU30BaTh KOHCTAHTOW PaBHOBECHS .

Koncmanma pasnosecus K. noxazvieaem omuouleHue npouszsede-
HUSl PABHOBECHBIX KOHUEHMPAYUll NPOOYKMO8 2UOPOoaU3ad K npousseoe-
HUIO KOHYEHMpayuil UCXOOHbIX Geujecmas, 835MmvlX 6 CMeneHuU, PasHou
Koo uyuenmy neped hopmynou 0aHH020 Geujecmea 8 YPAasHeHUU pe-
aKyuu 2uopoau3d.
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Hampumep, HanuieM BBIPOKEHHE KOHCTAHTHI PABHOBECHS IS
peakiuu ruponnsa cyibpura kanus K,SOzmo nepBoit cTyneHu:

SO5* + HOH « HSO5 + OH’

K. = [HSO3][ OH]/ [SOs”][ HOH] miu
K. [ HOH] = [HSO;][ OH1/[SO5°]
Oo6o3nauvas K, [ HOH] gepes K, moxyuaem

K= [HSO5[ OH/ [SO47], (12)

rae K, — koHCcTaHTa ruiposmsa.

Yacto AJist pacdCTOB KOHCTAHTBI TUAPOJIN3ad ITOJIB3YHOTCA (1)OpMy-
J0M:
Kr = KB / Kﬂ ) (13)

rae Kg — moHHOE nMpou3BeIcHNE BOJIbI,
K - KOHCTaHTa AMCCOLMANUU CIIA00T0 DJIEKTPONINTA (KMCIOTHI HIIH
OCHOBaHMsI ), 00pa3yoIIEro CoJib, B35Tas MO MOCIEIHEN CTyIeHH.

Koncmanma euoponuza K., noxasvieaem omHOUleHUE UOHHO20
npousBeoeHUsl 8600bl K KOHCMAHmMe mo2o clabo2o snekmpoauma (cia-
00l KUcI0mul UIU C1ab020 OCHOBAHUS), NO UOHY KOMOPO20 NpomeKaem
2UOPOU3.

UeMm cnabee kucioTa WM OCHOBaHUE, OOpa3ylollUde COJib, TEM
OO0JIBITIE KOHCTAHTA TUIPOJIN3a COJIH.

IHPUMEP 9

PaccunTaTh KOHCTaHTY THIpOJiM3a KapOOHaTa KaJHs MO NEpPBOU
crynenu. Hanucars ypaBHEHUE TUAPOIM3a ITOM COJIM IO MEPBOU CTY-
IICHU.

PEIHIEHUE

Kap6onat xkanmus K,COs, 006pazoBad cuibHbIM ocHOBaHueM KOH
u cnaboit kucmororn H,COjz;. CnenoBatenbHo, ¢ BOAOW OyaeT B3auMo-
NeWCTBOBATh KapOOHAT MOH.

K,CO3> 2K* + CO5”
CO;” + HOH <> HCO3 + OH’

Koncranty ruaponusa paccuutaeM no dopmyie (13), 3Has, 4to
Kz =10" a K/ﬂ (H,CO») = 4,810 (CM. IPUJIOKEHUE).
K. =10"/4,8-10" =2-10"
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CreneHb U KOHCTAHTA TUJPOJIM3a CBSI3aHBI MEXY COOOM COOTHO-
LICHUEM:

_ 2
K. =p“Co/1-B (14),
rae Co — MoJIsipHasi KOHIIEHTpAIMs pacTBopa (MOJIb/J).

Otoir GhopMyNoNi CleAyeT IMOJIb30BaThCs, €CIM COJIb 00pa3oBaHa
cnaboil KMUCIOTON U ciabbiM OCHOBaHUEM. [l cosel, oOpa3oBaHHBIX
C1a0bIM OCHOBAaHHMEM W CHUJIbHOM KHCJIOTON WM CJa00M KHUCIOTOM U
CHUJIbHBIM OCHOBAHHMEM CHPABEJIMBO MPUOIMKEHHOE COOTHOIIICHHUE, KO-

raa P«l:
Kr ~ BZ'CO (15)

p= VK 1C (16)

OTO COOTHOILICHUE MO3BOJISET KOJUYECTBEHHO OLIEHUTH CTEIICHB
TUIPOJIN3a B PACTBOPAX COJIEH ONMPEAEIEHHON KOHIIEHTPALUH.

IHPUMEP 10

Paccuurare crenens runponusa B 0,1M pactBope xnopuaa am-
MOHMSL.

PEIHIEHUE

Haiinem koHcTanTy ruaponusa mo gopmysne (13), 3nas, uto Kg =
10™, a Kn(NH,OH) = 1,79-10°(CM.IIpHIIOKCHHE).
K.=Kg /Ky =10"/1,79-10°=5,5-10".
Tak kak coyib 00pa3oBaHa CHJIBHOW KUCJIOTOW M CaObIM OCHOBAaHUEM,
TO U3 popmysl (16) Bepazum f:

B=JK.IC, = 55-10™°/10" =7,4-10"
OTBET: B =7,4-10" wmm = 7,4-10° %.
IMPUMEP 11
Omnpenenuts pH 0,1 M pactBopa docdara kanus.
PEILIIEHUME

bynem cuurarh, 4TO TUAPOIU3 IPAKTUUECKHA IIPOTEKAET IO IEPBOU
CTYIICHU:

0] 0%}

K5PO, + H,0 < K,HPO, + KOH
PO, + H,0 < HPO,” + OH
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KoHcTranTa rUaposn3a Mo NEPBOM CTYNEHU OINPEACIAETCS KOH-
CTAHTOW JMCCOIMAIMU O00pa30BaBIICHCS CIa00M KUCIOTHI HPO42', T.C.
TPeTheil KOHCTAaHTOM uccoruanuu GocHopHO KUCIOTHI, 3HAYEHUE KO-
TOPOi1 OepeM U3 MPUITOKECHUS. KH” / (HsPO,) = 1,3-10™.

Hcnonb3ys (jaopMyny 213), paccuMTaeM KOHCTAHTY TUAPOJIN3A:

K, = Kg/Ky = 10/(1,3-10™) = 7,7-10°,
HatimeMm crenens ruaponusa mo dpopmyie (16):

B=JK./Cy =77-10°/01 =28102

Omnpenenum KoHIIEHTparuio oopazoBaBmmxcs OH - noHOB:
[OH]=p-Co; [OH] =2,8:10%0,1 =2,8-10", otkyxa
pOH = - Ig [OHT = -lg (2,8:10°%) = 2,55.

pH=14—-pOH =14 -2, 55 = 11,45,

OTBET: pH = 11,45.

JIABOPATOPHAS PABOTA Ne 1

QJIEKTPOJIMTUYECKAA INCCOLINAILINSA.
PEAKIIMW HOHHOI'O OBMEHA

OmnbiT 1. DKRCIepUMeHTAIBHOE HAOJI0AEHHE SJIEKTPONPOBOIHO-
CTH BOJIHBIX PACTBOPOB BeIIECTB

B cTakaH ¢ qUCTUIIIMPOBAHHOM BOJON OMYCTUTH YTOJIbHBIE DJIEKTPO-
Ibl, YKPEIUIEHHBIE HA JIEPEBSIHHOM JOIICYKE U MOAKIIOUYCHHBIE B LIEMb
MOCJIEIOBATENIBHO ¢ MUJUIMBOJIBTMETPOM. Brirounte npuOop B CETh.
OTkJIOHSIETCS JTU CTpelika MIWITUMBOJAbTMETpa? [IpoBOAUT U TUCTUILIHU-
pOBaHHasl BOJIa SJIEKTPUUECKUIN TOK?

Takum xe 00pa3oM U3yYUTh JIEKTPONPOBOJHOCTh PacTBOpa caxapa,
0,1n. pactBopoB H,SO,4, KOH, NH,OH, CH3;COOH. Ob6partute BHUMa-
HUE, OTKJIOHSIETCS JIU CTPEJIKa MUJTUBOJIBTMETPA U HACKOJIBKO CHIJIBHO
3TO OTKJIOHEHHE.

Cwmemaiire pactBopsl NH,OH u CH3COOH. Uzyuute ux snektpo-
IPOBOJIHOCTb.

Kakne W3 HMCHBITaHHBIX BEWIECTB SBIIIOTCA 3aekTponuTamu? Ilo
rNIyOMHE OTKJIOHEHUS CTPEJIKU MUJUIUBOJBTMETPA OTMETHTE CUJILHBIE U
cia0ble 3JIEKTPOIUTHL. UeM MOXHO OOBSICHUTh pa3HbIe NMOKa3aHUs MUJI-
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auosnbT™MeTpa s pactBopoB NH;OH, CH3COOH u ux cmecu? K
CHWJIBHBIM HWJIM CJIa0bIM SJEKTPOJIUTAM OTHOCUTCA MPOIYKT, MOJYy4EH-
HbI 1ipu cMmemuBanuu pactBopoB NH,OH u CH3;COOH?

OdopmuTte noyuyeHHbIC JaHHBIE B TAOJUILY.

BemectBo YpaBHEHUS TUCCOLUALIIN [Tokazanus
MUJUTMBOJIBTMETPA

CocraBbTe ypaBHEHUS (B MOJIEKYJISIPHOM M HMOHHO-MOJIEKYJISIPHOU
dopmax) peakiuu, npotekaromein mexay NH;OH u CH3;COOH mnpu
CMEIIMBAHUH UX PACTBOPOB.

Cnenaitte oOIIMiI BBIBOJ: CUJIBHBIMU WJIH CIA0BIMH SJIEKTPOJIUTAMHU
ABJISIFOTCSL KUCJIOTBI? OCHOBaHMs? conu? UeM U3MepseTcs Cuiia 3IEKTPO-
nuTa? YKaXHATE YCIOBHBIE 3HAYCHUS CTEIIEHW M KOHCTAaHTBI JUCCOLMA-
[IUU JIJIS1 CWIIBHBIX, CTIA0BIX M CPEHEU CUITBI DJIEKTPOJIUTOB.

OnbiT 2. HanmpagjieHne 00MEeHHbIX HOHHBIX NPOIECCOB B
pacTBOpax 3JIeKTPOJIUTOB

a) O0pa3oBaHne MaJIOPACTBOPMMBbIX BellleCTB
B Tpu npoOupku BHecUTE MO 2—3 Karid CIEAYIOIINX PacTBOPOB: B
nepByro — xmopuaa xene3a (I11) FeCls, Bo Bropyto — cunmkarta Ha-
tpus Na,Si0s, B TpeTbio — paszbaBieHHO# cepHO KucIoThl H,SO,. [lo-
0aBbTE B HUX IO TAKOMY K€ KOJIMUECTBY PACTBOPOB: MEPBYIO MTPOOUPKY
— TUJIPOKCHUJA HATPUsL, BO BTOPYIO — COJISIHOW KUCJIOTBI, B TPETHIO —
xjaopuaa Oapusi. HaGmromaliTe B mepBOoM cllyyae BBIMAJCHHUE OCaJIKa
ruapokcua xkenesa (I11), Bo BTopoM -— mMeTakpeMHHEBON KHUCIIOTHI, B
TpeTbeM— cyJib(ata Oapusl.
Hanummre B MOJNEKYIIPHOM U MOHHO-MOJIEKYJIIPHOM BHUJE YpaB-
HEHUsI TTPOTEKAIOIINX PEAKIINM, HAIIPABJICHHBIX B CTOPOHY 00pa30BaHUs
MaJOpacTBOPUMBIX BEIIIECTB.

0) O0pa3oBanue cjaa0bIX KHCJIOT U OCHOBAHUIA

B nBe npoOupku BHecuTe Mo 5—7 Karelb: B MIEPBYI0 — pacTBOpa
arterata Hatpusi NaCH;COO, Bo Bropyro — xjopuaa ammonHus. Jlo-
0aBbTE B IIEPBYIO MPOOMPKY HECKOJIBKO Kameab CepHOU KUCIOThI (1:1),
NepEeMELIANTE PACTBOP CTEKISHHOMN MATIOYKOM U CIIETKA MOJOTPEUTE.
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Onpenenure Mo 3amaxy, 4To peakius mpoTeKkaia B CTOPOHY oOpa-
30BaHUs CJIa00M YKCYCHOM KHCIOTHI. Hanmummre MOJIEKyIsIpHOE U UOH-
HO-MOJIEKYJIIPHOE ypaBHEHUS peakiuu. Bo BTopyro nmpoOupKy 100aBb-
Te 4 H. pacTBOpa ILIEI0YHU U nojaorpeite pactBop. Onpenenure mo 3amna-
Xy BbIACIEHHWE amMMuaka. Hanummre MONEeKyJIspHOE H HOHHO-
MOJIEKYJIIPHOE YPAaBHEHUS PEAKIIUM, MPOTEKAIOIIEH B CTOPOHY 00pa3o-
BaHus ciaadoro ocHoBanuss NH,OH, u ypaBHeHue ero pacmaaa Ha am-
MHAK U BOJY.

B) O0pa3oBaHue jeTy4YnX NPOAYKTOB PeaKIH.

[TomecTuTe B nBe MpoOUpPKU MO 5—7 Kameyidb pacTBOpa COJbI
Na,COj3. IIpoBepsTe Hammuue B pactBope noHa COs” , ISt 4ero B OXHY
MpoOUpPKY 100aBbTE HECKOJBKO Kalesb XJopuaa Kaibius. Kakoe Be-
IIECTBO BBIMAIO B o0caaok? Hamummre MOJIEKyIsIpHOE W HOHHO-
MOJIEKYJIIPHOE YPABHEHUSI pEaKIIUu.

JlobaBbTE BO BTOPYIO MPOOMPKY HECKOJBKO Kameidb CEpPHOU KH-
ciotel (1:1) n HaGmromaiiTe BeImeneHue raza. IlogorpeiiTe cierka mpo-
OUpKy, MOXKIUTECh KOHIIA BBIJCIICHHS Ta3a U J00aBbTE HECKOJBKO Ka-
nejib pactBopa xjopuaa kanbuus. [louemy He Bhimamaer ocamok Ca-
CO3? Hanummre MOJIEKYJSIPHOE M HOHHO-MOJICKYJISIPHOE YpPaBHEHUSA
pEaKUMU B3aUMOJICUCTBUS COJIbI C CEPHOM KHUCIIOTOM.

JIABOPATOPHAS PABOTA Ne2

BOJOPOJTHBLIN MOKA3ATEJIb CPEJDI.
T'UIPOJIN3 COJEN

Omneit 1. 'mapoJsns cosin, 00pa3oBaHHON CHJIBHBIM OCHOBAHUEM U
cJ12001 KHUCJI0TOM

[Tonyuute y mabopanTa HaBecKy coiu (kapOoHaTa, rujipokapOoHara,
alneraTa Wil HUTPUTA HaTpHs) U MPUTOTOBHTE B MepHOM Koia0e Ha 100
MJI €€ pacTBOP.

BrluncnauTte MOJSIpPHYIO KOHUEHTPALUIO IPUTOTOBIEHHOTO PacTBOPA.

N3meppTe pH puroToBieHHOr0 pacTBopa cHavyalia ¢ MOMOIIbIO YHU-
BEpCaJIbHOTO MHIMKATOPA, a 3aTreM pH-meTpom.

CocraBbTe MOJIEKYJIIPHOE U MOHHO-MOJIEKYJISIPHOE YPaBHEHUS peak-
[IUU TUIPOJI3a COJM (TIEpBasi CTYNEHb) U BbluucauTe pH npurotosieH-
HOT'O pacTBOpA.
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3akoHunuTe opopmIIeHHE PE3YIbTATOB OMNbITa BhuKCIeHueM pH pac-
TBOpPa U CPAaBHEHUEM €r0 3HAYEHHUS C MOJIYYEHHBIM JKCIEPUMEHTAIBHO
Ha pH-meTpe.

Pe3ynbTaThl pac4ETOB U U3MEPEHUI BBEUTE B TAOJIHILY.

Hagecka, r | O0BbéM pac- C pH (un- |pH (pH-| pH
TBOpa, MJI (Teop.), |muKartop) METp) (Teop.)
MOJIB/JTUTP

Onbit 2. I'maposan3 coJin, 00Pa30BaHHON CJIA0BIM OCHOBAHHMEM U
CUJIbHOM KUCJIOTOH

[TonyuuTe y nabopanta HaBecKy coiu (xjopuaa sxkenesza (1), xio-
puna win cyibdara aalOMUHHSI) U OPUTOTOBHTE B MEPHOM KoJiOe Ha
100mm €€ pacTBOD.

Brruncinte MONSIpHYIO0 KOHUEHTPALMIO MPUTOTOBIEHHOTO PacTBOpA.

N3mepbre pH pactBopa cHavana ¢ MOMOIIbIO YHUBEPCATBLHOTO HH-
JIAKATOpa, a 3aTeM pH-meTpomM.

3anuIunTe MOJICKYJISIPHOE M MOHHO-MOJIEKYJISIPHOE YpPaBHEHHUS pe-
aKIUU TUIposin3a (MepBas CTYNEHb) U BBIYUCIUTE MOJISIPHYIO KOHIICH-
TpPalMIO COJIM B PAaCTBOPE HA OCHOBAHWM HAWJIEHHOTO 3HAYEHUS BOJO-
POJHOTO MOKa3aTeNs CPEABI.

Pe3ynbTaThl pac4€ToOB U U3MEPECHUIN BBEUTE B TAOJIHILY.

HaBecka, r| OO0bEM C pH (unou-| pH C(okecr.)

pacTBopa, (Teop.) [kaTop) (pH- , MOJIb/JT
MUT

OneiT 3. CMeleHre PABHOBECHSI PeaKIMH T'MAPOJIN3a COJIU MPH
pa30aBJeHUH PACcTBOPA

YOenurech B TOM, UTO KOHIIEHTPUPOBAHHBIN pacTBOp alleTaTta CBUH-
na (II) mpo3pauen, B koHuueckyrwo kon0y Haneite 50 Mi Bogompo-
BOJHOM BOJBI, 100aBbTe 1—2 KaruiM KOHIICHTPUPOBAHHOTO pacTBOpa
PB(CH3COO),. Habnronaiite 00pa3zoBaHue ocaaka.

[Tpu obopmiieHHH PE3yIbTATOB OIBITA:



28

1.HazoBuTe rupoaU3yIONIMNACS HOH, COCTAaBbTE MOJICKYJSIPHOE U
MOHHO-MOJICKYJIIPHOE YPaBHEHHS PEaKIUU THUAPOIU3a U OOBSICHUTE,
noyeMy KoHieHTpupoBaHHbIi pactBop PB(CH3COO)r npo3paueH.

2.00bsicHUTE, IOYEMY NPU pa30aBICHUM B KOJOE MOSBUICS OCaOK.
CocraBbTe ypaBHEHHE peakiuu 00pa3oBaHus ocajka. MIMeeT i OTHO-
IIEHUE Ta PEAKIIMS K MPOLIECCY TUIPOIU3a pacCMaTpUBAEMOM con?

3.Cnenaiite BbIBOJI O BIMSHHH pa30aBJICHUS PacTBOPOB THIAPOIHU-
3YIOLIUXCS COJIEN HA THIPOIUTUYECKOE PABHOBECHE.

OnbiT 4. CMenIeHue PABHOBECHSI PeaKIUU THAPOJIN3a COJIU MPH
U3MEHEHHMH TeMIIepaTypbl

B mpoOupky BHecute 5 — 6 M pacTBOpa amerata HaTpus
CH3COONa u 1-2 xamum unaukaropa (benondraneuna). Coaepxrumoe
MPOOUPKU pa3ieuTe Ha 2 4acTH, OJHY M3 HMX OCTaBbTE NJiI CpaBHE-
HUSL, IPYTYI0 — HarpeuTe 10 KUIECHUS.

CpaBHUTE OKpacKy MHJIMKATOpa B 00eux mpooupkax. JlaiTe mpo-
OWpKe OXJIAIUThCS UM CHOBA CPAaBHUTE OKPACKy HHJMKATOpa B 00€HX
npoOupkax. ONMUIINUTE U MOACHUTE CBOU HAOIIOJCHUS.

CocTaBbTe MOJEKYJSIPHOE U HOHHO-MOJICKYJISIPHOE YpaBHEHUS
pEeaKIMy TUAPOJIN3A COJIM, Ha3BaB MPEABAPUTEIIHHO THIPOTU3YIOITUHCS
noH. Crenaiite BBIBOJI O CPEJIE pacTBOpPA U O BIUSIHUU TEMIIEPATYPHI HA
TUAPOJIUTHYECKOE PAaBHOBECHE.
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HHIHUBHIYAJTBHBIE 3A/TAHHAA

3aganue Ne 1

CocTaBbTe ypaBHEHHS peakiuil (B MOJICKYJISIPHOH U HOHHO-
MOJIEKYJIIpHOU (hopMax), MPOUCXOJAIIUX B PAacTBOpaxX MEXKIy yKazaH-
HBIMHU BEILIECTBAMU, U YKOKHUTE, 00pa30BaHUEM KaKOro BellecTBa 00y-
CJIOBJIEHO IPOTEKAHHUE KAXKA0M peakiuu. [Ipu cocraBiieHnn ypaBHEHUN
UCIIOJIb3YyHTE CMPAaBOYHBIE JAaHHBIE O PACTBOPUMOCTH U JIUCCOILMAIIUU
BEILIECTB:

No Benecrsa Ne Bemecrsa
1(A) AgNO; u Na,SO, |11 (D) AgNO; 1 BaCl,
N&gSOg u HCI KzSOg u H,SOy;
2 (B) Ba(NOy), n H,S0, | 12 (M) CuCl, u NaOH
Cu(OH), u HCI NH,OH u HCI
3 (B) AgNO; u NaBr 13(H) | Al,(50,); un KOH
AI(OH)3 n H2804 K2C03 u HCI
4 (F) Feg(SO4)3 n NaOH 14 (O) C&CIZ 54 N&gCOg
KCN 11 HCI AI(OH); 1 NaOH
Fe(OH)3 u H,SO, KNO, u HCI
ZNOHNO3; u HNOg; NaHCO; u HCI
7 ()I() CfCIg u NH,OH 17 (C) K2C03 151 BaC|2
FeS u HCI NaHCO3; u NaOH
8 (3) Cry(SO2); u NaOH | 18 (T) H,S0, n NaOH
K,S 1 HCI: Be(OH), 1 KOH
Fe(OH)g 154 HZSO4, (N H4)2504 1 NaOH
10 (K) CdCl, u H,S 20 (D) FeCl, 1 KOH
CH3COONa u H,SOy; ZNOHCI u HCI
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3aganue Ne 2

CocTaBbTe MOJEKYJSIPHBIE YPABHEHUS PEAKLIHM, KOTOPBIM COOT-
BETCTBYIOT CJIEAYIOIINM MOHHO-MOJIEKYJISIPHBIC YPABHEHMUS:

No BemecTBa No BemiectBa
L(A) | CH,COO +H'=CH,CO0H | 11 (1) | SOs” "+ 2H" = H,S0q
Cr** + 20H" = Cr(OH);; Ag +Cl = AgCl
2 (B) Ag"+J = AgJ 12 (M) | NH,OH+H* =NH,* +H,0
CO;* + 2H* = CO, +2H,0 CH,COO +H*=CH,COOH
3(B) | HCO; + H =H,0 +CO, | 13 (H) | MgOH" + H" = Mg* +H,0
Cu** +S* = CuS SO, + H"=HSO, +H,0
4() | zZn* +H,S=2ZnS+2H" [14 (0) | NH,” +OH =NH;+ H,0
NH," + OH ™ = NH,OH ZnOH* + OH = Zn(OH),
5(1) |HCO; +OH =CO5" +H,0| 15 (IT) | Fe(OH), + 2H" =Fe** +2H,0
Zn(OH), + 2H* =Zn* +2H,0 FeS + 2H" = Fe®* + H,S
6 (E) H*+NO, =HNO, |16 (P) CN™ +H" =HCN
Fe?* + SO5° = FeSO; Sn?* + 20H ™ = Sn(OH),
7(K) | SiO3” +2H"=H,Si0; |17 (C) | Pb™ + H,S = PbS + 2H";
3Ni** + 2PO,> = Niy(PO,), AI(OH)," +OH ~ =AI(OH);
8 (3) H"+OH =H,0 18 (T) Pb** + S°~ = PbS
Fe’* + 30H = Fe(OH)s; HCO; +OH™ = CO,% +H,0
9 (M) | ZnOH" +H"=2Zn*" + H,0 | 19 (V) S°" +2H" = H,S
H*+CN = HCN Ba’* + SO, = BaSO,
10 (K) Pb** + 2] = PhJ, 20 (D) Cu+S* =CuS

HSO3_ + H+ = H2803

HCO; + H"=CO, + H,0

3aganue Ne 3

1(A) Paccunraiite pOH 0,1 H pacTBOpa YKCYCHO#M KHUCIOTHI.
2 (b) Onpenenute KOHIIEHTpaIM0 HOHOB Bojopoaa B 0,01M pactBope

rUApOKCHaa aMMoHust (o0 = 4,24-107).

3 (B) Berauciuts pH 0,15 H pacTBOpa a30THCTON KUCIIOTHI.
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4 (I') Onpenenuth MOJIIPHYIO KOHIICHTPAIIMIO PAacTBOpa MYpPaBbHHOU
KHUCIIOTHI, pH KOoTOpOTO paBeH 2,2.

5 () Crenenp aucconuanuy ykcycHoM kuciaoTel B 0,1 M pactBope
paBHa 1,32: 10", Haitru pH sToro pactBopa.

6 (E) Berurcnuth KOHIICHTpalMi0 HOHOB Bogopoaa u pH B 0,02 M pac-
TBOpE cepoBOAOpoaHOM KUCIOTHI (o0 =0,07%). Juccorumanuei
KHCJIOTHI TI0 BTOPOM CTYIICHU IIPEHEOpEYb.

7 (OK) Koncranra aucconuanuu MypaBsuHoi kucinorest HCOOH paBna
1,8-10™. Vkasars Besmmuuny pH mma 0,04 M pactBopa 3TOM Ku-
CJIOTHI.

8 (3) Onpenenuth MOJSAPHYIO KOHIEHTPAIIUIO PAacTBOpa IHAHOBOJIO-
pOJIHOM KuCIoThL, pH KOTOpOTO 5.

9 (M) Beruncauts KoHneHTpanuio nosos H' u pH B 0,01 M pactsope
IUTABUKOBOM KUCIOTHI (00 = 15%).

10 (K) Paccuurars pH 0,2 M pacTBopa rHIpOKCHIa CBUHIIA.

11 (JI) Haitnute MomsipHYIo KoHIeHTpanuo H' B pactBope 0,5 11 KOTO-
poro conepxur 0,26 r HBr,

12 (M) Ompenenure [H'] B pactBope, B 1,5 1 KOTOPOTO CONEPIKHTCS
0,6r NaOH.

13 (H) Ompenemure pH 0,0005 M pactBopa H,SO,4. Jlucconmanuro
CUUTATh MOJHOU.

14 (O) Paccuuraiite pH pacrBopa NaOH, eciu B 500 mur pacTBopax co-
nepxutcs 0,036 T rugpokcuaa Hatpus. J(uccomuanyio cuuTarh
MTOJIHOM.

15 (IM)Paccumraiite pH 0,002 M pactBopa Ba(OH),. /Iuccormaruto
CYUTATh MOJHOU.

16 (P) pH pactBopa a30THOM KHCIOTHI paBeH 2. Kakas Macca KHCIIOTBI
cogepxkurcs B 1 11 3Toro pacteopa?

17 (C) pH pactBopa tuapokcuaa HaTpus paBeH 12. Kakyroo maccy
NaOH nyxHO B34Tbh [l IPUTOTOBIIEHUs | J1 3TOrO pacTBopa’?

18 (T) pH pactBopa rumpokcuaa O6apus paseH 10. Kakoe komndecTBO
Ba(OH), nyxHO B34Th mis npuroroBieHuss 200 mur 3Toro pac-
TBOpa?

19 (¥) Paccuwnraiite pH pacTtBopa, MpUTOTOBICHHOTO IyTEM pa3daBiie-
Hus 100 mut 2 1. pactBopa HCl o 1.

20 (@) Paccuuraiite pH pacTBOpa, OCTaBIIIErocs IOCIE BhIIapUBaHUS
500m11 0,02 M pactBopa KOH 10 066éma 250 mi.
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3aganue Ne 4

1(A) Kakue u3 coneit FeSO,, Na,CO3, KCI mogseprarorcs ruaponusy?
[Touemy? CocTaBbT€ MOJIEKYJSPHBIE U HOHHO—MOJEKYJISPHBIC
YpPaBHEHUS THIAPOJIM3a COOTBETCTBYIOIIUX COJIEH MO 1-0H cTyme-
Hu. Kaxoe 3nauenue pH nmeert 0,01 M pactBop FeSO,?

2 (B) Yxaxure peakuuto cpeasl pactBopoB Na,S m NH4NO;. Otser
MOATBEPANTE MOJCKYISIPHBIMH U MOHHO-MOJICKYJIIPHBIMU YpaB-
HEHUSMHU peaknuii. Ha3oBUTEe MpOAyKTHI THAPOINA3A JAHHBIX CO-
ne#t o 1-oit crynenu. Onpenenute pH 0,1 M pactBopa Na,S.

3 (B) Onumure noBeaeHue B Boje coiu FeCls u paccMoTpuTe paBHOBE-
CHE€ B €€ pacTBOpe Mpu JA0O0ABICHUM CIEAYIOIIUX BEIIECTB:
a)HCI, 6) NaCN, B) KOH. CocTtaBbTe MOHHO-MOJICKYJIIPHBIC 1
MOJICKYJISIPHBIC YPABHEHUS THIPOJIN3a COOTBETCTBYIOIIUX COJICH.
VYxaxute pH 0,05 M pacteopa FeCls.

4 (I') Kakue u3 map cojieid B BOJHBIX PacTBOPaX B3aMMHO YCHJIMBAIOT
rujaponns apyr apyra: a) AICl; u Na,S; 6)Fex(SO,); u ZnCl,; B)
FeCl; u K,SO3? ITouemy? CocraBbTe MOJICKYJSPHBIC W MOHHO-
MOJICKYJISIPHBIC YpaBHEHHUS COOTBETCTBYIOIIMX peakiuid. Ompe-
nemurte pH 0,1 M pacteopa AICls.

5 (M) Kakas 3 n1ByX coJiell Py paBHBIX YCIOBUSX B OONBIICH CTEIICHU
nonBepraetcs ruaponm3y: FeCl, wmmm FeCls; Na,CO; wmm
Na,SO3? OTBeT MOATBEPAUTE pacuETOM K. CocraBbTe HOHHO-
MOJICKYJISIPHBIE W MOJIEKYJISIPHBIE YPAaBHEHHS THAPOJIH3a COOT-
BETCTBYIOLIUX COJIEH.

6 (E) Ilpu cmemmBanuu pactBopoB Aly(SO4); m Na,CO3 kaxmas w3
B3SITBIX COJIEH THAPOIM3YETCsS HeoOpaTHMO J10 KOHIa ¢ oOpaso-
BaHHEM COOTBETCTBYIOIIUX OCHOBAaHHUS M KHUCIOTHL. CoOCTaBbTE
MOHHO-MOJICKYJIAPHBIE W MOJICKYJIAPHbIE YpPaBHEHHS THAPOIU3A
KaXXJOM U3 COJIEM U yPaBHEHHE COBMECTHOTrO ruaponusa. Ompe-
nenute pH 0,05 M pactBopa Na,CO:s.

7 (%K) Kakue u3 coneit - Al,(SO4)3, K;SO3, NaCl - moasepratores ru-
ponuzy? Ilouemy? CocTaBbT€ MOJIEKYJISIPHBIE W HOHHO—
MOJICKYJISIPHBIC YPaBHEHHS THAPOJIN3a COOTBETCTBYIOIIUX COJICH
o l-ou crynenu. Kakoe 3nauenue pH wumeer 0,04 M pactBop
K,SO3?

8 (3) Vkaxute peakmnmio cpeasl pactBopoB K,S m Cr(NOgz),. OtBer
TIOJITBEPUTE MOJICKYJIIPHBIMH W HOHHO-MOJICKYJISIPHBIMHA YPaB-
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HEHUSAMH peakiuii. HazoBuTe MpoayKTHl THAPOIN3a JaHHBIX CO-
aeit mo 1-oif crymenu. Omnpexpenutre KoHueHTpauuio K,S
(Mow/1), eciu pH sToro pactBopa pasen 10.

9 (M) Ommmmre noseaeHue B Boae conu NasPO, u paccmoTpuTte pas-
HOBECHE B €€ PacTBOpPE MpHU 00aBICHUU CIICIYIOIIUX BEIIECTB:
a)H,S0,4, 6) KOH, B) ZnSO,. CocTaBbTe MOHHO-MOJCKYJISIPHBIE
¥ MOJICKYJIApHBIE YPaBHEHUS THAPOJHM3a COOTBETCTBYIOIIHMX CO-
neit. Ykaxure pH 0,001 M pactBopa NazPO,.

10 (K) Kakue n3 map cosieii B BOJHBIX PacTBOpax B3aMHO YCHUJIUBAIOT
ruaponu3 apyr apyra: a) FeCls u Na,COs; 6)Fey(SO,4); u AlCl;;
B) NH4CIl n K,SO3? ITouemy? CocTaBbTe MOJICKYJISIPHBIC U HOH-
HO-MOJICKYJIIPHBIE YPaBHEHHsI COOTBETCTBYIOIMX peakiuid. Omn-
penenute konuenrpauuio FeCl; (Moaw/n), ecnmu pH sToro pac-
TBOpaA paBeH 4.

11 (JI) Kakas u3 AByX coJjicl IpU paBHBIX YCJIOBHIX B OOJIBIICH CTEIe-
au noasepraercs ruapoiausy: NaCN wmm NaClO; MgCl, wm
ZnCl, ? Tlouemy? OTBeT NOATBEPANUTE PACUETOM Kp/. CocraBbTe
MOHHO-MOJICKYJIIPHBIE W MOJICKYJIIpPHBIE YpPaBHECHHS THAPOJIU3A
COOTBETCTBYIOIINUX COJICH.

12 (M) Ilpu cmemmBanuu pactBopoB K,S m CrCl; xaxmast u3 B3ATHIX
CoJIed THAPOIM3YyEeTCs HeoOpaTMMO 10 KOHIIA ¢ OoOpa3oBaHHEM
COOTBETCTBYIOIIUX OCHOBaHHMS W KHUCIOTHL.. COCTaBbT€ HOHHO-
MOJICKYJISIPHBIC U MOJICKYJISIPHBIC YPaBHEHUS THUAPOIU3a KaXKI0U
U3 COoJIel M ypaBHEHHE COBMECTHOTro ruapoiusa. Onpenenure pH
0,05 M pactBopa CrCls.

13 (H) Kakue u3 coneit Cry(SO4)s, KyS, ROCI monsepratorces rumposnu-
3y? Ilouemy? CocTaBbTe€  MOJEKYJSIPHBIE W  HOHHO—
MOJICKYJISIPHBIC YPaBHEHHS THAPOJIN3a COOTBETCTBYIOIIUX COJICH
no 1-oi#t ctynenu. Onpeaenute pH 0,05 M pactBopa K,S.

14 (O) Omumute moBeaeHue B Boje conu ZNCl, u paccmMoTpuTe paBHO-
BECHE€ B €€ pacTBOpe IpH J00aBJICHUHU CICAYIOIINX BEIIECTB:
a)H,SO,, 6) NaOH, B) CH3COOK. CocraBbTe HOHHO-
MOJICKYJISIPHBIC W MOJICKYJISIPHBIC YPaBHCHHS THIPOJIH3a COOT-
BETCTBYIOIIUX coyie. Ompenenure KOHIICHTPAIMIO PacTBOpa
(momw/m) ZnCl,, pH koToporo pasen 6.

15 (IT) Kakue u3 map cojieii B BOJHBIX PacTBOPax B3aMMHO YCHUJIHMBAIOT
ruaponns apyr apyra: a) NiSO, u CH3COOK; 6) FeCl; u
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Pb(NOs),; B) NH;NO3; u Na,CO3? ITouemy? CocTaBbTE MOJICKY-
JSIPHBIE 1 MOHHO-MOJIEKYJISIPHBIE YPaBHEHUSI COOTBETCTBYIOIINX
peakuuii. Onpenenure KOHIEGHTPAIUIO pPacTBOpa FeCl;
(mouib/m), pH xoTOpOTO paBeH 4.

16 (P) Kakas u3 ABYX COJICH NPH paBHBIX YCIOBUAX B OOJIBIICH CTEIICHN
noasepraercs ruapoianzy: NaCN wmm CH3COONa; SnCl, unwm
SnCl, ? TTouemy? OTBeT MOATBEPANUTE PaCUETOM K. Cocrasbre
MOHHO-MOJICKYJIIPHBIE W MOJICKYJIIPHbIE YpPaBHEHHS THAPOIU3A
COOTBETCTBYIOIIUX COJICH.

17 (C) IIpu cmemmuBannu pactBopoB K,SO3 u Ph(NO3), kakmas u3 B3s-
TBIX COJIEH THJIPOIU3YETCS HEOOpAaTHUMO JI0 KOHIIA C 00Opa30BaHU-
€M COOTBETCTBYIOIIMX OCHOBAHUS U KUCIOTHI. COCTaBbTE MOHHO-
MOJICKYJISIPHBIC U MOJICKYJISIPHBIC YPaBHEHUS THAPOIN3a KaKI0U
U3 COJIEM WM ypPaBHEHHE COBMECTHOTO Tuaposm3a. Onpenenure
KoHIeHTpaIuo pactBopa K,SO3 (Monb/i), pH xotoporo pasen 8.

18 (T) Kakue u3 coneit Fe(NO3);, K;PO,4, Na,SO, noaseprarores ruj-
pomu3y? Ilouemy? CocTaBbTE€ MOJEKYJIAPHBIE W HOHHO—
MOJIEKYJIIPHBIC YPAaBHEHUS THAPOJIN3a COOTBETCTBYIOIINX COJICH
o 1-oii crynenu. Onpenenute pH 0,01 M pactopa Fe(NOs)s.

19 (¥) Onummure nosenenne B Boae conmu Pb(NO3), m paccmorpute
paBHOBECHE B €€ pacTBOpe NpH JT00aBICHUM CJEAYIOIIUX Be-
mectB: a) KOH, 6) HCI, B) NaNO,. CocraBpTe¢ HOHHO-
MOJICKYJISIPHBIE W MOJIEKYJISIPHBIE YPAaBHEHHS THAPOJIH3a COOT-
BeTcTBytomux conerd. Onpenenure pH 0,1 M pactBopa
Pb(NOs),.

20 (@) Yxaxure peaknuto cpeasl pactBopoB NasPO, u ZnSO,4. OTBeT
MOJATBEPANTE MOJCKYISAPHBIMH U MOHHO-MOJICKYJIIPHBIMUA YpaB-
HEHUSAMH peakuuii. HazoBute mpoayKThl THAPOIN3a JaHHBIX CO-
neit mo 1-oit ctynenu. Onpexnenure pH 0,01 M pactBopa ZnSO,.



35

[Tpunoxenue

KoHcTaHTBI IMCCONMANIUA CIA0BIX JJIEKTPOJIMTOB (200 O)

BemiecTBo Kn BemniecTBo Kn
H,O 1,810 NH,OH 1,77-107
HCOOH 1,8-10™ Pb(OH), 1 9,6:10™

2 3,0-10°
HNO, 4-10" Fe(OH), 2 1,3:10™
H,S 1 6,0-10° Fe(OH); 2 1,82:10™
2 10™ 3 1,35:10™
HCN 7,2:10™"° Al(OH), 3 1,38:107
H,CO; 1 4,3:10” Mg(OH), 2 2,63-10°
2 5,610
H,SO5 1 1,310 Zn(OH), 1 5,010
2 5,0-10° 2 1,510
HsPO, 1 7,52:10° Cr(OH), 3 1,02:10™
2 6,31-10°
3 1,26:10"
HOCI 5107 Sn(OH), 2 1,17-107°
H,SiO; 1 2,2:10™" Sn(OH), 4 1,2:10™
2 1,6-10™"
CH,COOH 1,810 Cu(OH), 2 3,4:10”
HF 6,810 "
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