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5.4, TUIPOJIN3 COJIEN

CorsiacHO XMMH4YeCKoi Teopuu 0O6pa3oBaHUS PACTBOPOB YaCTHILbI
(MoOJIeKy/Ibl MM MOHBI) PACTBOPEHHOIO BEIECTBA B BOJIE OKPYXKEHbI
rUApaTHOI 060/104KO0ii. B HEKOTOPBIX CiIydasX TaKOH TEeCHbIl KOHTaKT
MPUBOAUT K XUMHUYECKOMY B3aUMOJEHCTBUIO ¢ 06pa3doBaHHEM HOBBIX
MOJIEKYJI MJIX MOHOB, T.€. IPOTEKaeT XMMUYecKasi peakius.

¥ r'udpoausom naspiBaloT 06MEHHOE B3aHMO/IEHCTBHE BEUIECTB C
BO/IOH, MPHBOJSIIEE K HX Pa3J0KEHHIO.

O6MEeHHOMY B3aNMO/IEHCTBHIO € BOJON MOTYT IOABEPTaThCsl TaKKe
BEIeCTBAa, TOBOPHUThH O PACTBOPMMOCTH KOTOPbBIX B BO/IE HE HMEET CMBIC-
Ja, TaK Kak B MPUCYTCTBMHM BJIarM OHU TIOJIHOCTBIO paajaraiores. llo-
n06HBIM 06pa3oM BejieT ce6si, HanpuMep, Cyab(u aToOMUHMS!

AIQS3 =} 6H20 = 2141(01'1)3\1« * 31125T

Takue cosm B Tab/IHIle PACTBOPUMOCTH OTMEYAIOT IMPOYEPKOM, TaK
KaK OHHM HE CyIIecTBYIOT B pacTBopax. VX ruaposns neo6paruM, Io-
CKOJIbKY OZMH WM 06a TPOAYKTa yAAIAIOTCS U3 chepbl peakinu B
BH/Ie OCa/IKa WJIM rasa.
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Ta6nuna 5.4. Yerpipe rpynnsl cojieii B 3aBHCHMOCTH OT CHJIbI KHCJIOTbI
U OCHOBAHHSA

Kucnora
OcHoBaHue
CUIbHAas cnabas
CuipHOE NaCl, K,SO,, Ba(NO;), Na,CO;, K,SiO;, Li,S
Cna6oe ZnCl,, Pb(NO3),, NH,NO; |[NH,NO,, (CH;COO),Zn

Kpome Heo6patumoro cyuiectsyer ruiposin3 o6patumblii. CynHocTb
06paTUMOro TU/Iposu3a Cojieil CBOAUTCS K OOMEHHOMY XUMUYECKOMY
B3aMMO/IEHCTBHIO KaTHOHA Merajiia (aMMOHUSI) MM aHMOHA KHCJIOT-
HOTO OCTaTKa ¢ MOJIeKyJilaMu BO/bl. B pesysbrate sTOoro B3auMo/eii-
CTBHSL 06pa3yercsi MaJOAMCCOLMUPYIONee COeMHEHHe, a B BOJHOM
pacTBOpe NOsBJIsIeTCs] U3OBITOK KAaTHOHOB BOJOPO/a WM T'HMAPOKCHJI-
AHUOHOB, 06YCJIOBJIMBAIOLIMX COOTBETCTBEHHO KUCJOTHYIO MJIM 1IeJ10Y-
HYI0 PEeaKIHIo CPebl.

JI106y10 costb MOXHO IpeACTaBUTh KaK MPOAYKT B3aUMO/EHCTBUS
OCHOBaHHUs ¢ Kucsaortoil. Hanpumep, kap6oHaT HaTpus 06pa3oBaH CUJIb-
ubiM ocHoBarneM NaOH wu cia6oii kuciaoroit H,CO5. B 3aBucumocTu
OT CWJIbl OCHOBAHMSI U KMCJIOTHI KaK 3JEKTPOJUTOB BCE COJM MOKHO
pasjeauth Ha Yerbipe Tpymmsl (tabi. 5.4).

PacemorpuM noBejeHue cosieil pasJMYHbIX TPYII B BOJHBIX pac-
TBOpax.

Cosn, 06pa3oBaHHble CHJIBHBIM OCHOBaHHEM H €/1a00il KuCI0TOMN
(na6oparopubiii onbir Ne 17). Bei6panublii HaMu B KauecTBe IIpuMepa
Kap6oHat HaTpusi 06pPa30BaH CUJIbHBIM OCHOBaHHEM M C1a60i KUCIOTOM:

NaOH — cuabHOe ocHOBaHue
N2;C03 <_

H,CO3; — canabas kucaora

Kap6onat HaTpusi XOpOIIO pacTBOPUM B BO/I€ U ITOJTHOCTBIO JAUCCO-
HUUPYeT:

N32C03 = 2Na' + CO3_

YroabHas kucaora — caabpiit asekrpoant. CiaenoBaTeIbHO, KaTh-
OHBI BOJOPO/Ia NPOYHO YAEePKUBAIOTCSA KapOOHAT-aHUOHOM H C TPYJAOM
ormensores. Bepno u o6patnoe: annon CO3~ 0XOTHO NPHCOENHS-
et katnon H, orpbeiBas ero y mosexkynl Boabl. Kap6oHar-aHnoHn npu
3TOM IpeBpallaeTcss B ruipoKapOOHAT, SIBAAIOIIMICA C1abbIM 2JI€KT-
POJIITOM, a OT MOJIEKYJIbI BO/BI B pacTBope octaercs anuoH OH™:

CO# + H,0 = HCOj; + OH-

MpbI nonyuyniu MOHHOE ypaBHeHue rujiposn3sa. B pesyabrare atoro
npolecca B pacTBope HakamauBaioTcs annonsl OH™, onpenensionme
IEJJOYHYIO PeaKiluio Cpe/Ibl.



KHCIO0THYIO, IEJTOYHYI0 NIH HeHTPaJIbHYy10 PeaKinio Cpe/ibl Xapakx-
Tepusyer ocobasi BeJIMUMHA, KOTOPYIO Ha3bIBAIOT 6000pPOOHBIM NO-
xasameaem (pH). [lna neiirpaabuoit cpeapt pH = 7, 11 KUCI0T-
noit pH < 7, mis menounoi pH > 7

B namem cayuae pH pacrBopa 6onbiie 7, T.€. cpela IIeT0YHas.
PaccMOTpeHHBII MPOIECC TMPO/IN3a HA3BIBAIT TAKKE 2UOPOAUIOM
no aHuony.

MoJieKy IsipHO€e ypaBHEHHe THPO/IN3a KapOoHaTa HaTPUsS UMEET BH/L

Na,CO; + H,O = NaHCO; + NaOH

IIpuBeieHHOe Bbllle ypaBHEHHE COOTBETCTBYET TM/POIU3Y kap6o-
HATa HATpUA N0 nepeol cmynenu. BoaMOXHA M 6Mopas cmyneuv:
o6pa3oBaBIINIACS THAPOKapOOHAT-aHHOH B3aNMO/IENICTBYET CO BTOPOi
MOJIEKYJIOH BOJBI:

co,
HCOs + Hy0 & OH- + H,CO5 <
H,0

NaHCO:; o o Hzo Zj NaOH + CO?_ + Hzo

Yucao cTyneHel THAPOIN3a COJM 110 aHUOHY COBNAJAeT C 3apsiioM
s1oro annona. CJe0BaTebHO, THAPOJIU3 HUTPUTA HaTPHs Oy/eT Hpo-
TeKaTh JIMIb B O/IHY CTa/MIO:

NaOH — cuapHoe OCHOBaHHE
NaNO, <

HNO, — caabasi KMCJI0Ta
NaNO, = Na* + NO;

NO; + H,O £ HNO, + OH"
NaNO, + H,0 £ HNO, + NaOH

Cou, 06pazoBanHbie C1a0bIM OCHOBaHHEM H CHJBHON KHMCJIOTOH
(1a6opartopubiit onbir Ne 17). K comsaM Takoro Tima OTHOCHTCS, Ha-
npuMep, HUTpAT aMMOHUS:

NH; - H,O — caaboe ocHOBaHUE
NHNO, <
HNO; — cuibHasi KHCJIOTa
B BO/HOM pacTBOpe HUTPAT aMMOHHUsI AMCCOLMUPYET:
NH,NO; = NH{ + NO3

THAPO/IH3Y MOABEPraeTcs TOT HOH, KOTOPbIil PUHAIEKUT CIaGo-
My ocHoBaumio. /laHHasi COb 2uOPOAUIYEMCA NO KAMUOHY. Or-

| 84



prBaH oT MOJIeKy.HbI BO/1bl rHJIpOKCMJI—aHMOH, KaTUuOH NH4+ CHOC06'
CTByeT HaAKOIJIEHUIO B paCTBOpe KaTUuOHOB BOZIOpOZIa:
NHI e Hzo ﬁ NH3 H20 + H+
MOJIeKyJIHpHOG ypaBHeHHe rH[IPOJIPIG)a JIETKO rIOJIyllPlTb, Jlo1nmcaB B
HOHHOM ypaBHeHHH HHTpaT'aHHOHbl:
NH,jNO'; + Hp_o 6_—> NH3' Hzo + HN03

Peakiio cpejibl B pacTBOpe JaHHOi COJH Omnpejesser Haliudue
karnonoB H*: cpena kucnornasi. B atom cayyae pH < 7.

THAPOIM30BATHCS MOTYT Takske jByxsapsianbie (Mg”, Zn*, Cu®,
Co? u Jpyrue, KpoMe KaTHOHOB IL[EJOYHO3EMENbHBIX METasllIoB) M
rpexaapsianbie (A1, Cr**, Fe* u jip.) xarwonnt MeramioB. B atom
cJlydae YHuC/I0 CTajuil rupoau3a GyAeT TakuM, KaKoB 3apsal KaTHOHA.

[Tpu AMTeIbHOM XpaHEHUH PacTBOP XJIOpH/a xeeza(111) myThe-
€T ¥ U3 MCTHHHOTO NPEBPAIIAETCs B KOJLIOMHDINA. ITO CBA3aHO C MPO-
TeKaHWeM TH/IPOJIN3a MO HECKOJbKUM CTYIHEeHSIM:

Fe(OH); — caa6oe ocHOBaHue
FeCl3
HCl — cuiabHasi KuCJa0Ta

B BoanoM pactsope xjopuj kexesa(Ill) aucconumnpyer 1mo ypas-
HEHHIO

FeCl; = Fe* + 3CI-

[TocKOMBbKY € BO/IOI B3aHMO/IEHCTBYET TPeX3apsi/IHblil HOH JKe/esa,
YHCJIO CTYNEeHel rMpo/mM3a TaKKe paBHO TpeM:
I crynenn

Fe* + H,0 = FeOH* + H*

FeCl; + H,O = Fe(OH)CI, + HCI
IT crynenn

FeOH? + H,0 = Fe(OH); + H*

Fe(OH)Cl, + H,0 = Fe(OH),Cl + HCI

I1I crynenb

Fe(OH); + H,O & Fe(OH); + H*

Fe(OH),Cl + H,0 & Fe(OH); + HCI

[IpoAyKTaMi THAPOJIN3A SBJSIOTCSH OCHOBHbIE COIM — THAPOKCO-
xaopuzt xesesa(111) u AurupoKcoxaopuz xkenesa(1Il), a Taxxe rua-
pokenz skenesa(111). Bropoii npoayKT peakitun — COJAHAA KUCIOTA,
OHa ¥ ONpe/esisieT KUCJIOTHYIO PEAKIUIO Cpe/ibl B pacTBOpe FeCls;.
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Cosmm, o6pasoBannbie caabbiM OCHOBaHHEM M C1a60H KHCIOTOM.
Takue conm Takke MOABEPrarOTCsi TUAPOJIM3Y, IIPUYEM KaK 10 KaTHO-
HY, TaK ¥ [0 aHHOHY. KaTHOH 1 aHHOH «/Ie/IAT> MeX/1y co60i MOJIeKy-
JIy BOJBI, TIPUCOEMHSIS COOTBETCTBEHHO TMIPOKCUJI-AHMOH U KaTHOH
Boztopozia. Tak ruaposmayercsi, HampuMmep, HMUAHUL AMMOHMS

NHj;-H,O — cma6oe ocHoBaHue
NH,CN
HCN — cnabas xuciora

NH,CN = NH; + CN-
NH;{ + CN™ + HQO = NH3' HZO + HCN
NH,CN + H,0 = NH, H,0 + HCN

Cosn, o6pa3oBaHHble CHJIBHBIM OCHOBAHMEM M CHJIBHOH KHCJIO-
Toit (;1a6oparopusiii onbit Ne 17). Takue comm TuapoOIU3y He TOABEp-
raiorcsi. B BogHOM pacTBope mo06HBIX coJieit KaTuoHbl MeTasia (e-
JIOYHOTO MJIH IEJOYHO3EMETBHOT0) U aHMOHBI KMCJIOTHOTO OCTaTKa
OKDY>K€HbI THIPATHBIMM 060JIOYKAaMH; B3aNMO/IEHCTBUS C MOJIEKYJia-
MM BO/Ibl He IPOMCXO/MT, NOCKOJIBKY 9TO He NPUBOAUT K 06pasoBa-
HHIO €1a60T0 371eKTpoIuTa. Peakius cpeibl B pacTBOpPe HETUAPOIN3Y-
oouuxcsi coseit (manpumep, CaCl,, KNO;3, Na,SO,, LiClO,) neiir-
panbnasi; pH pactBopa paBen 7.

3ALAHMSA
]

1. Kakoii mporecc HasbBaloT rugposusoM? Kakue Tumbl ruaposmsa
BbI 3HaeTe?

2. Iloyemy B Tabsuie PacTBOPHMOCTH B HEKOTOPHIX KJETOYKAX CTOST
npoyepku? Hanummre hopMysibl HEKOTOPBIX TAKUX COEJMHEHUI U ypaB-
HEHUS peakiluil UX T'MpoJin3a.

3. Yro npeacrasisier co6oil COIb Kak MPOAYKT peakiuu oOMeHa W
NPOAYKT peaklnu 3amerienus? Tosbko au KUCIOTa M OCHOBaHHE MOTYT B
pesyJbTaTe o6MeHa 06pa30BaTh COJIb?

4. Hanumure ypaBHeHUS THAPOJIH3A MO IEPBOH CTYIEHH CJIELYIONMX
coneit u ykaxure cpeay pactBopa: Cu(NOj3),, FeSO, ZnCl,, K,S,
NaQSiO_g, NH4C1, AI(N03)3

*5. JlonummTe neBble 4acTH YpaBHEHUH Peakiluii:

a) .. &2 LiHSiO; + LiOH

6) .. &2 Mg(OH)Br + HBr

B) .. & 2Cr(OH); + 3H,S

*6. Cmemasm pacTBOpbI Kap6oHaTa HaTpust ¥ cyabdara amomunus. [Ipu
9TOM BBIJIEJTUJICSA a3 U BbINal ocafoK. Hamummre ypaBHeHne peakiuu.

*7. Kakne acmexTtol Bamieii 6yaymei npodeccuoHaabHOM JesTebHO-
ctu Tpebyior 3Hanus o pH? OG6ocnyiite oTser.
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