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KOJIJIONJIHBIE PACTBOPBI

1. Ilpu3HAKH 00bEKTOB KOJJIONTHONH XUMHAH
M KOJINYECTBEHHbIE XapaAKTEPUCTUKHU JUCTIEPCHBIX CHCTEM

Jlucnuivza, K U3y4eHUI0 KOTOPOI MBI ITPUCTYIIaeM, 0 HaCTOSILEro BpeMEHH He I0-
Jy4uiia OOLIENPUHATOT0 HAaMMEHOBAHMS, HO NP ATOM MMEET TOYHYIO JIaTy CBOETO BO3-
HUKHOBeHus — 1861 r.

Hcropuueckn mepBbM OBIIIO Ha3BaHWE «KOJUIOMIHAS XHMHA». DTO OBLIO CBA3aHO C
TeM, 9To B 1861 1. anrmmiickuit xumuk Tomac ['pam (1805—1869), onuH U3 ocHOBaTeNeH
NepBBId Npe3uaeHT JIOHIOHCKOTO XHMMHYECKOro o0IecTBa, OMyOIuKoBal padboTy, B KO-
TOPOH CHeNal TOMBITKY KIAaCCH(HUKAIWU BEIECTB IO CIIOCOOHOCTH MX PacTBOPOB KpH-
cTayu30BaThes M AU QyHaIMpoBaTh Yepes MoIynpoHHIaeMble MeMOpaHbl. Bee BemecTsa
OBUTH MM pa3ZelicHbl Ha JBa Kilacca: KPUCTAIUIONIHI (OBICTpo nudyHAUPYIOT U crmoco6-
HBI K KPUCTAJUIM3AIMU) U KOJUTouabl (He AudGYyHIUPYIOT U He Kpuctawiu3yrorcs). Co-
IJIaCHO NpencTaBiIeHUsIM ['pama, KOJUTOUIB], B OTJIMYME OT KPUCTAJUIOUIOB, HE JAalOT UC-
TUHHBIX PAaCTBOPOB, UMEIOT MOBBIIICHHYIO BA3KOCTh U HEYCTOHUYMBHI BO BpeMeHHU. K HiM
OH OTHEC TaKHe NMPUPOJHBIC BELIECTBA, KaK OKCHAbI aJIOMUHMS, JKeJe3a, LIMHKA, OeKH,
TaHWH, JEKCTPUHBI, Kpaxmal, arap-arap, Ka3euH U T. Jl. BONBIIMHCTBO M3 NPHUBEICHHBIX
BEILECTB O CBOEMY (PU3MUYECKOMY COCTOSIHUIO HAIOMHHAIOT JIMOO MCIOJIB3YIOTCS IS
MPUTOTOBIICHUS KileeB, a Kiel mo-rpedecku «Collay. Onnako yxe B 1869 r. npodeccop
Kuesckoro ynusepcutera bopios copmynupoBai npeicTaBiIeHUs O KOJJIONIaX HE Kak
00 0coboM Kiracce BEHIECTB, a KaK O COCTOSIHUH, TIPHUCYIIEM MHOTHM BEIIECTBaM, B TOM
YHCIIe U KpHCTaJulonaM. BriocieacTBum 3To mojioxkeHne OblII0 MOATBEPXKICHO MHOTUMH
paboTaMu, ¥ yCTaHOBJIEHO, YTO JAaXe TAKHE KPUCTAINIMIECKUE BEIIECTBa, KaK MOBApEHHAs
COJIb M METaJUIbl, MOTYT OBITh I€pPEBEICHbI B KOJUIOMIHOE COCTOsIHME. TakuM oOpazom,
TEPMHUH «KOJIJIOMI» 03HA4aeT 0c000€ COCTOSHHUE BEIIECTBA, B KOTOPOM MOTYT HaXOAUTHCS
MIPAKTUYECKH BCE M3BECTHBIE Tela. DTO COCTOSIHHE XapaKTEePHU3YeTCsS BBICOKOH CTEIECHBIO
pasapobieHHOCTH (IUCTIEPCHOCTH) BEIIECTBA, PA3BUTOM y/IeIbHON MOBEPXHOCTHIO C MPH-
CYHIMMH €l MHOTOYMCIICHHBIMH TOBEPXHOCTHBIMH SIBJICHUSIMU. B cBsi3u ¢ 3THM Oolee
COBPEMEHHBIM HAaWMEHOBAaHHEM JIMCLUIUIMHBI SBISETCS «KOJUIOMIHAS XUMHS». OTOM
JMCLUITIMHON 3aKaH4YMBAETCsl U3yUeHHE OOIMIEXMMHUECKHX KypCOB M HAYMHAETCS M3yde-
HHE NPHUKJIAJHBIX, TAK KaK U3ydaeMble B HEW 3aKOHBI M MPUHIMIBI COIPOBOXKAAIOT OHO-
XMMHUUYEeCKHe Tpolecchl. [I0BepXHOCTHBIE SIBJIEHHS, KaK IPaBHUJIO, IPOUCXOAAT CaMOIIPO-
W3BOJIBHO, 3HAYMT, NPHUCYIIM BCEM TelaM, MMEIOIIUM pealibHble ToBepxHOCTH. [laiee
00bEeKTaM1 N3y4YEHUS SIBISIOTCS CHUCTEMBI, B KOTOPBIX XOTSI Obl OJIMH KOMIIOHEHT HaXo-
JIITCS B AMCIIEPCHOM, T. €. B Pa3ApOOJICHHOM COCTOSIHUH.

KosutonHass XMMHsI — 3TO HayKa O MOBEPXHOCTHBIX SIBICHHUSIX U (PU3NKO-XUMHUYECKUX
CBOMWCTBaX JAMUCIEPCHBIX chcTeM. [IpencTaBieHus KOJUIOUAHOM XUMHHU HCHIOJIB3YIOTCS B:
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® MAaTCPHUAJIOBEACHNUN — «HAHOXUMMS)», TOPOIIKOBASA METAJITYPrus, MEXaHOXUMUSA U T.

® CTPOMTENLHBIX MaTepuaiax — OCTOHBI, IEHOIIACTHI, KPACKH;

® SKOJIOTHH — a3pP030JI1, OYUCTKA BO/I, MbLIb;

® MEIUIUHE — OMOJIOTMICCKHE TIPOIIECChl, MEXaHU3MBbI BIIUSHHS HA OPTaHu3M;

® METEOPOJIOTHH — 00JIaKa, TYMAaHBI;

® [IOYBOBEJICHUY — KaTWILISIPHBIC 3P PEKTHI;

® KOCMETOJIOTHH, (hapMaIleBTUKE — U3TOTOBIICHHUE CPEACTB U JICKapCTB,;

® [IUIIEBOM IPOMBILUIEHHOCTH — M3TOTOBJIEHHE WIOKOJana, MailloHe3a, clIajocTel,
MaprapuvHa;

® TCKCTHIBHON M OyMa)kKHOW NPOMBIIUICHHOCTH — KauyeCTBO OKpAIIWBaHUA, IedaTa-
HHS.

E>xeroIHO M3roTOBIISIFOTCS MUJIJIHOHBI TOHH BEIIECTB B KOJIJIOMIHOM COCTOSHUU.

BoigenuBuinchk u3 (HU3UUCCKON XMMHUHU, KOJUIOWIHAS XMMHS BO MHOTOM BoOpaia ce
TEPMUHOJIOTHIO.

BeHleCTBO, pacnpeﬂeneHHoe B BHUIOC OTACJBbHBIX YaCTHUIL (TBepHLIX JyacTul, KarlliCjib
JKUJKOCTH, MY3bIPHKOB Ta3a U T. J.), HA3bIBACTCSI duUcnepchon pazoit. Daza — COBOKYI-
HOCTb ‘-IaCTefI CHUCTEMBI, TOXKIACCTBCHHBIX I10 COCTaBy 158 TepMO}II/IHaMI/I‘-IeCKI/IM CBOﬁCTBaM.

Cuctema, cocTosIas U3 IByX U Oojee (a3, Ha3bIBACTCs reTeporeHHoi. JlucnepcHsie
CHCTEMBI BCET/ia TeTepOreHHble, WK retepodasHble: renb, 30b U ap. (puc. 1). ['panuia
(a3 Ha3pIBaeTCA MeK(a3HOM MOBEPXHOCTHIO pa3/iena.

Puc.1. Ctpoenue rens u 301

BemiectBo, B KOTOPOM pacrpeserieHa qucrepcHas (asa, Ha3bIBacTCsS OUCHEPCUOHHOU
cpedon. IlucniepcHast (a3a He pacTBOpPHMa B TUCIIEPCUOHHON Cpejie W OTIeNieHa OT Hee
MMOBEPXHOCTHIO pas3zeia. JJUCIepCHbIe CHCTEMBI Pa3InYaroTCsl CTEICHBIO IPOOICHHS TUC-
MIepCHOH (assl.

Cucrtema, B KOTOPOI OJHO BEMIECTBO Pa3ApoOJIEHO M PAaCHpEeesIeHO B Macce APyroro
BEIIIECTBA, HA3bIBACTCS OUCHEPCHOI CUCEMOI.

JucnepcHast cuctema kak MUHUMYM JnByx(dazHa (daza + cpema). CinemoBaTenbHO,
O6’I)CKT8.M N3Yy4YCHUA KOJ'[J'IOI/IJIHOﬁ XUMHUHU NPUCYITHU ABA OCHOBHBIX IPHU3HAKa: r€TEPOrcH-
HOCTh (Ka4eCTBEHHBIA NPU3HAK) M JTUCIIEPCHOCTh (KOJMUYECTBEHHBIH mpu3HaK). Crona
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MOXHO OTHECTH: CBIIYYHE W TIOPHCTHIE TeNla, MOIUMEPHI, CTPOUTEIBbHBIE MAaTCPHAIBL,
MIOYBBI, CIIABHI, BOJIOKHA, OMOJIOTHIECKNE TKAHH (YEIOBEK — XOSIUH KOJUIOH), TPOAYK-
TBI IIUTAHUS, JEKApPCTBa, KOCMETUKY, 00J1aKa, TYMaHbl U T. 1.

KoauyecTBeHHbIe XapaKTEPHCTHKH AUCHEPCHBIX cucTeM. CTerneHb N3MENbYeHHUs
(IpobiyieHus ) BeleCTBA Ha3bIBACTCS CTENEHBIO AUCIIEPCHOCTH.

J1ist XapakTepUCTHKU TUCTIEPCHBIX CHCTEM HCIOJIb3YIOT JIBE OCHOBHBIE BEIMYHHBI:

1. Tonepeunslii pazmep dactuil (9, pedpo kyda) — d; [d] = cm, M.

2. Nucnepcuocts (/1) — BenuyuHa, oOpaTHas morepedyHomy pasmepy uactuir: J| = 1/d;
[ =cmtm™

DuU3NYECKUN CMBICI — YUCIIO YACTHLI, PACIIOJIOKEHHBIX Ha JuinHE 1 cM mnu 1 M. Du-
3M4YecKui CMBICH (Sy,) — 9T0 Mexda3Has HOBEPXHOCTb (S;,), NPUXOIAMAACA HA AUHUILY
obbema (V) unu eaunuily Macest (M). B 3aBUCUMOCTH OT pa3mMepa YacTHI] CUCTEMbI MOTYT
OBITH MOHO- U TTOJIMIUCIICPCHBIE. PeanbHbIe CHCTEMBI — ITOJIUIUCTIEPCHBIE.

2. Knaccugukanus 1ucnepcHbIX cucTeM

Hwke mpuBeneHa kinaccuuKanys TUCIIEPCHBIX CUCTEM T10 Pa3IMYHBIM IPHU3HAKAM.

1. Ilo cmenenu oucnepcnocmu:

e rpy6oaucnepcHsie, d > 10°m (10 MKM) — IIBLITH, TIECKH;

o mukporereporennbie, d = 10°— 107'M — IMy/IbCHH, CYCIICH3HH, IICHBI;

® KOJUTOM/IHO-AUCIIEPCHBIE B XKUAKOM cpexe (3omu), d = 107 - 10° (MCTHHHO KOJIJIO-
WJIHBIE) — THPO30JIU, OPTaHO30JIH, a3PO30IIH;

© MOJIEKYJISIPHO HIIH HOHOHCIICpCHBIE (MCTHHHBIE pacTBOpsI), d < 10 M.

YacTuipl 3051€il HeBUMMBI B ONITHYECKUN MHUKPOCKOII, BOJHBIE CHCTEMBI MTPO3PAYHbI,
GUIBTPYIOTCS Yepe3 OOBIYHBIC (PUITBTPEL.

Camyro Gompllyio Sy, UMEIOT KOJUIOMIHBIE PACTBOPHI, B UCTHHHEIX PAacTBOPAX MEXkK-
(ha3HbIe TOBEPXHOCTH OTCYTCTBYIOT. KOJIOMIHBIE CHCTEMBI peajbHble, KaK IPaBUIIO,
MOJIMIUCIIEPCHBI.

2. Ilo cmenenu e3aumoodeiicmeus meixcoy Yacmuyamu OUCnepPCcHoll asvl:

® CBOOO/IHOAMCIIEPCHBIE — YAaCTHIIBI HE CBS3aHbI, 3TO CHCTEMBI, 00JIa/IafolIe TeKyye-
CThIO, KaK OOBIYHBIE )KUIKOCTH U PACTBOPHI (KOJUIOHIHBIE PACTBOPHI, B3BECH, CYCIIEH3UH);

® CBSI3BHOJIMCIIEPCHBIE — 3TO CTPYKTYpHUPOBAaHHBIE CHCTEMBI, MMEIOIIME HpPOCTpaH-
CTBEHHYIO CETKY, KapKac M IpHOOpeTalolye CBOWCTBA IOJYTBEPIBIX Tel (Teld, MopH-
CTBIE TeJa, aMOp(HbIE OCA/IKN):

npu Uy, < 2 HM — MEKPOIIODHCTHIE;
Opop = 2 — 200 HM — IEepexoxHBIE;
Ouop > 200HM — MaKpOIIOPUCTHIE.

3. o eé3aumooeticmeuto mexicoy OUCnEpcHoll hazoil u OUCnepCUOHHOI cpedoii (01

HCUOKOIL CPedbl).
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CucTeMbl ¢ THTEHCHUBHBIM B3aUMOJIEHCTBHEM (a3bl U Cpelsl ¢ 00pa3oBaHUEM, HAIIpH-
Mep B JKHIKOCTSIX, Ha MOBEPXHOCTH AWCIIEPCHOHN (ha3bl COIBBATHBIX CIOEB HA3BIBAIOTCS
moGuabHEIMU (TUAPOGUIbHEIMU). [Ipu caboM B3auMoneHcTBUM IUCTIEpCHOI (a3bl U
JIUCIIEPCHOHHON CpeJibl CHCTEMBI Ha3bIBAIOTCS THO(POOHBIMH (THIPOPOOHBIMHY).

4. Ilo monozpaguueckomy npusnaxy (yuumeuleéaemcs panuuue ¢ popme uacmuuy):

® KOPITYCKYJISIpHBIE (YaCTHIBI MAJbl BO BCEX U3MEPEHHSX);

¢ puOpMILIApHBIE (BOJIOKHUCTHIE — YACTHIIBI MBI IO IBYM U3MEPEHUSIM);

e JlaMHHapHbIE (TUICHOYHbIE — MaJIOH SBJISIETCS TOJIBKO TOJIIMHA).

Ecnu MuHMManbHBIE pa3Mephl YaCTHI[ B 3THX CHCTEMax OJM3KH, TO M yICNbHbIC IO-
BEPXHOCTH MX OJIM3KH.

5. o azpecamuomy cocmoanuio.

W nucniepcHas ¢a3a, 1 AUCTIEPCHOHHAS CPeia MOTYT OBITh B TPEX arperaTHbIX COCTOS-
HUSIX (TBepIOe, XKUAKoe, ra3000pazHoe). KoMOMHMPYs MOmapHO 3TH arperatHble COCTOS-
HUSI, MOYKHO TIOJTyYHUTh 9 pa3inudHbIX COCTOSHUH (Tabu. 1).

OTnenbHO BHE KIacCH(UKAIMU CTOSAT PACTBOPHI BHICOKOMOJIEKYJISIPHBIX COEIUHEHHH.
Vmes Gonbluve pa3Mepbl MOJIEKYJ, OHH SIBISIFOTCS OOBEKTAMH W3Y4YECHHUS KOJUIOWIHOU
XMMUH. 3aHUMasl MTOJIOXKEHHE MEXKAYy MCTHHHBIMHU PACTBOPAMH U KOJJIOMIHBIMH, OHU HE
SIBJISIFOTCS TETEPOTeHHBIMH CHCTEMaMH (HET OJIHOTO IPHU3HAKA).

Tabnuna 1. Kaccupukanus JucnepcHbIX CHCTEM 110 arPeraTHOMY COCTOSIHUIO

JlucnepcuoHHas JucnepcHas VYcnoBHbIe
TIpumepst
cpena taza 0003HaAYCHUS
1 2 3 4
CMecH HEKOTOpBIX Ta30B MpHU
1.Ta3 I‘1/ T2 P P
as BBICOKHX JIaBJICHHSIX
2. XKugxocth x*/T Tymansl, o0saka, a9p0o30i1u
3. TBepnoe T/T JIbIMBI, TIBLIb, a3P0O30JIH
ITens! (muBHAs, MPOTHBOIOXKAp-
1.Ta3 /5K ( > TP P
Hasi, TacTHIa)
DOMyIbCHH MOJIOKO HedTh
JKumkoctsb 2. Xungkocts K1/ % ( N e,
KpEMBl, JIATeKC, MaifoHe3)
CycneHsuH, B3BECH, NACTbI, HIIbL
3. Teepmoe T/ A > § > >
IIOKOJIa]I, KaKao
I'enu, nemsa, ApeBecHBI yroiib,
1.Ta3 /T MEHOIIACT, MEHOOETOH, CHJIMKa-
renb
Teepmoe 2. Kunkocth K/T [1o4BBI, TPYHTHI, KEMUYT
COCTOSIHHE Merannnieckue CIIaBBI, OeTo-
HBI, MUHEPAJIbl, PyOUHOBBIE CTEK-
3. Teepnoe T1/T2 ’ DAL, PY
713, aMETHCTBI, HMallF, KOMIIO3U-
I[IIOHHbIE MATCPHAIIBI
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B 10 ke BpeMs n3ydeHHe CBOICTB BHICOKOMOJEKYJISIPHBIX COCIMHEHUH MTPEACTABISET
UCKJIIOUYNTEIbHBIA MHTEPEC B OMOJOTUH M MEJUIMHE, TAK KaK K HUM OTHOCST PacTBOPHI
0EJIKOB, MMOJIMCAXapUI0B, HYKICOTH/IOB.

3. MeToabl MOJIYYCHUSA TUCIIEPCHBIX CUCTEM

Bcesxoe BelecTBO MOXKHO MOJYYUTh B JUCIEPCHOM CUCTEME, €CIIM CO3/aTh JI 3TOTO
HeoOxoauMble ycnoBusl. Tak Kak KOJUIOMIBI 3TO HE 0COOBII KJlacC BEIECTB, @ COCTOSIHUE,
MIPUCYIIEE BCEM BEIECTBAM, PACCMOTPUM METObI, 00ECHEUNBAIOIINE JOCTIDKEHHE ITOTO
cocTostHAS. Bee MeTozpl pasaenstores Ha 2 rpynmsl. 1oyduTs BEmecTBO B KOJIIOUIHOM
COCTOSTHIM MOXKHO JIByMSI IPOTHBOIIOJIOKHBIMH CIIOCOOaMU: Ouchnepzupoeanuem (pas-
Opoobnenuem) MaKpOIACTHII MITH KOHOeHcayuell aTOMOB WIH MOJEKYI. UTOOBI MOITyduB-
myecs KOJUIOWIHBIC YaCTHIBl HE CIMIAINCh, HEOOXOIUM CTAOMIN3aTOp B BHUJIE HMOHOB,
MOJIEKYJ] HEOPTaHMYECKHUX BEIIECTB, TIOBEPXHOCTHO-aKTHBHBIX OPTaHMYECKHX COEIHHE-
HUI WM BBICOKOMOJICKYJISIPHBIX coenuHeHuid. [locnentue, aacopOHpysch Ha TMOBEPXHO-
CTH KOJJIOWAHBIX YACTHII, CHIKAIOT UX CBOOOJHYIO MOBEPXHOCTHYIO SHEPIHIO U JIETAI0T
YacTUIy YCTOMYUBOM.

Jucnepzayuonnsle. BermecTBa TOHKO H3MENbYAIOTCS — AUCIEPTUPYIOT B COCTaB JHC-
NIEPCUOHHOM CpENbIL.

1. MexaHnuueckoe apoOiieHne (Bce NPHPOIHBIE KOJIOMIHBIE cucTeMbl). lllapoBbie
MenpHHIB 00ecneunBaroT d oT 2-3 10 50—70 MkM. B KOJIIOUIHBIX MENBHHIIAX B PE3YIib-
TaTe BBICOKHX CKOPOCTEH BpAIEHHs POTOpa B MPOCTPAHCTBE MEXIYy POTOPOM M KOpILy-
COM U 3a CYET TPEHHUs JOCTUraeTcsl u3MelbyeHue Berectsa 10 d < 1 Mkm.

2. YipTpa3sBykoBoe ApoOJsieHne. 3a CUeT 3aXJIONBIBAHMS BO3ZHHMKAIOIIMX B JKUAKOCTH
MIOJIOCTEl BOSHUKAIOT YAAapHbIE MUKPOBOJIHBI (KaBuTanms). Yacrora xonebanuit mocrura-
et 800 ThIC/C.

3. DnexTpuueckoe apobiieHue (B BOJIBTOBOI Ayre MM ¢ TIOMOIIBIO BHICOKOYaCTOTHOTO
paspsaa).

4. Xumuueckoe npobnienne — nenrusamus, Fe(OH); + NaCl — Fe(OH),Cl + NaOH.

na oucnepzuposanua MOXHO IPUMEHATh MEXaHUUECKOE JIPOOJICHNE WIIN YIBTPa3BYy-
KOBBIE KonebaHus. Tak, TBepAble U KUIKUE Tela U3MENbYal0T Ha KOJUIOMIHBIX MEIbHHU-
ax, AEHCTBYIONIMX 110 MPUHIMUITY YAapa, TPEHUs WM BUOpanny.

Ecnu pacnbuisiTe MeTayuIbl B 3JIESKTPUUYECKOH Jayre IMoJi BOJOW WIM B OPraHMYECKUX
KHUJKOCTAX, TO BHaUaJle METaJI UCHapsAeTca A0 aTOMOB, a 3aTEM IPOHUCXOAUT KOHJEHCa-
LUl aTOMOB JI0 KOJJIOUHBIX YacTHll. Takoil METOA UX MOJTy4EHUs Ha3bIBACTCA JUCIEPCU-
OHHO-KOH/ICHCAIIUOHHBIM.

Ilpu Konoencayuonnwvix memooax co3AIOTCS YCIOBUS AJISl COEAMHEHUS aTOMOB, MO-
JIEKYJI WIA HOHOB B KOJUIOMIHBIE YACTHIEL. DTOTO MOKHO JIOCTHYB OXJIAKICHHUEM IapoB,
MIEPECHIIICHNEM PACTBOPOB WM XMMHUYECKHMHU PEaKIMSIMH MOJYYCHHS HEPacTBOPUMBIX
BemiecTB. [IpumepamMu KOHAEHCAIIMM MOTYT CIIy)KHUTh: 00pa3oBaHHE BOJHOTO TyMaHa B
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BO3yX€ WU MOydeHHE 30711 XJIOpUAa HATPHS NpU MPHUOABICHUN CIIUPTOBOTO PacTBOpa
XJIOPUCTOTO HATPUS K 3(PUpPY, B KOTOPOM XJIOPHJ HATPHUS HE PACTBOPSETCS.

Konoencayuonnvie (KOMIONAHOE COCTOSHUE BO3HHMKACT B PE3yJbTaTe OOBEIUHEHHS
MOJIEKYJI HJI1 HOHOB BELIECTBA).

KonaeHcanlmoHHbIEe METO/IBI MOJTYYSHHST TOAPa3IeIIOTCs Ha QU3NuecKre U XUMuye-
CKHE.

Dusuueckue:

1. KonaeHcanus mapa B ra30Bo# cpefie (TyMaH).

2. KonpeHcanus mapa B JXHAKOCTH (PTYTh B XOJIOTHOH BOJE), 30JI1 METAIJIOB B AJIEK-
TPUUECKOHU AyTe.

3. Konpmencanus gacTull mpu 3aMeHe pacTBOpUTENs (KaHU(OIh — 3aMEHa CIHPTa Ha
BOZY).

4. CoBMecTHas: KOHJICHCAITUS BEUIECTB, HE PACTBOPUMBIX IPYT B Apyre (30IIM MeTal-
noB Al, Na, K B oprann4eckux pacTBOPHUTEISIX), — UCMAPEHHUE U COBMECTHAsI KOH/CHCA-
LS B BaKyyMe.

Xumuueckue (Ha3bIBAIOTCS 10 THITY XUMHYECKON PEAKIIHH):

1. Boccranosnenue (Meton 3urmyHau: 3oiu Ag, Pt, Hg, Bi, Cu);

2HAUCI4+ 3H202 — 2Au30m, + 8HC| + 302
2. l'uapomnus,
FeCl; + 3H,O — Fe(OH)3 +3HCI (3016 ruapokcuaa sxeneza(lll));
Al,(OH)sCl + H,O — 2AI(OH); +HCI (ourcTka Bobl KOArysiiueii).
3. OxucneHne-BOCCTAaHOBJICHHUE,
30, + 2H,S — 3S + 2H,0 (30116 cepsi).

4. Peaknusa oOMmeHa,

Na,SiO; +2H,0 = H,SiO; +2NaOH (3016 KpeMHHEBO KUCIOTHI);
AgNO; + KI = Agl + KNOj3 (3016 noaumaa cepedpa(l)).

Jlyist mosrydeHusi BHICOKOAMCIIEPCHBIX CHCTEM B JKUJIKHX Cpe/laX IOJIb3YIOTCS TakkKe
METOJIOM IENTU3AlMU. DTO OJIMH U3 JMCIEPCHOHHBIX MeTo0B. [Ipy mentuzanuu cBexe-
00pa30oBaHHbIi 0CA/IOK CIHUIIIMXCS KOJUIOMIHBIX YacTHIl MOJ JASHCTBHEM CTaOMIM3aTOpa
CHOBA IIEPEXOAUT B KOJUIOUJHBIM pacTBop. Eciin B3sTh, HAlIpUMeEp, CBEKEOCAKACHHBIN U
OBICTPO TIPOMBITHIN ocanok ruapokcua xenesa(lll), mpubaBute Kk HEMy PacTBOP XJIOPHO-
'O JKeJe3a TN COJITHON KHCJIOTHI, TO TIPU TEepPEeMEIIeHUH 0caJoK IepeiieT B pacTBop, T.
€. o0pa3yeTcs 30J1b.

J1J1s1 TOBBINIEHNUS CTETIEHH AMCHIEPCHOCTH CHCTEMBI:

1. CMemuBaioT ouensb pasGapnernbie pactsopsl, C < 107 moms/mm’.

2. BBomsT crenuanbHble BemlecTBa (CTaOMIM3aTOPHI), KOTOPBIE YMEHBINAIOT CIIMIIA-
HHeE, CO3/1aBasl 3aIUTHYIO IPOCIIONKY (MBLJIO, KETaTHH).
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4. CTpoeHue KOJUIOUAHBIX YacTHL (MULIEJLT)

KosutoniHeie cuCTEMBI MPECTABISIOT CO00I BUJ JAUCIEPCHBIX CHCTEM C Pa3MepoM
yacTul aucnepcHoit ¢aser ot 1 go 100 M. ucneprupoBanue (apodieHne) pacCTBOPEHHO-
T'O BEIIECTBA B UCTHHHBIX PAacTBOpax MPOHCXOAUT 1O MOJIEKYJ U MOHOB. B KOJIJIOMIHBIX
cUcTeMax YacTHLBI JUCIEPCHOM (a3bl MpeAcTaBISIIOT COOOM OTHOCHTENBHO KpPYITHBIE
arperarsl, COCTOSIIINE U3 COTEH M ThICSY MOJIEKYJI, HOHOB U aTOMOB.

JKunkne KOJJIOMIHO-TUCTIEPCHBIE CUCTEMbI Ha3bIBAIOTCS KOJUIOWAHBIMHU PacTBOPAMH,
iy 307sMU. OT UCTHHHBIX PacTBOPOB KOJUIOMIHBIE PacTBOPHI OTIMYAIOTCS PAIOM CIie-
U(UYECKUX CBOWCTB: OHH OTHOCUTEIIFHO HEYCTOWYMBBIE, YACTHIBI AUCTICPCHON (a3bl He
MPOXOMAT Yepe3 MeMOpaHy, 00J1a1aloT MaJoi CKOPOCThI0 AU (y3UH, CIIOCOOHBI pacceun-
BaTh CBeT.

Yactuna aucnepcHO (a3l B KOJUIOWIHOM PacTBOpPE Ha3bIBAeTCs MULEILION. Mume-
Jla B LEJIOM JJIEKTPOHEHTpanbHa. B IeHTpe MHLEIUIBl HaXOAUTCS sAapo. SApo MHIEIIbI
NPEeACTaBISIET COO0H COBOKYIHOCTh KPHCTAJUIMYECKH WIIM aMOP(HO YIIaKOBaHHBIX MOJie-
KyJl TpyHOPAaCTBOPHMOTO COCIMHEHHS. SIAPO KOJUIOMHOM YacTHUILIbI IPOYHO aacopoupy-
€T Ha CBOCH IOBEPXHOCTH HOHBI OINPENEJICHHOTO 3apsaa 3JIEKTpOoJHTa-cTabuin3aropa,
KOTOpBIE Ha3bIBAIOTCS MMOTEHIUANIONPEACIAIONIMMI HOHAaMU. MOHBI MPOTHBOMOJIOKHOTO
3HaKa, KOMIICHCHPYIOIIWE 3apsiji 4acTHUIbI, Ha3bIBAlOTCS NpoTHBoMoHamMu. OjiHAa 4YacTh
MPOTUBOMOHOB PAcCIIOaraeTcs 3a CUeT JIEKTPOCTaTHYECKOTO B3aMMOJICHCTBHS B aJicopO-
[IMOHHOM CJIO€ B HEMOCPEICTBEHHON OJM30CTH K AAPY M YASPKUBACTCS YACTHLCH MPU ee
NEepeBMKCHNUN 110 PACTBOPY, a BTOpas 4acTh NMPOTHBOWOHOB HAaXOIUTCS B AU(dy3HOM
cioe u cnado cBsizaHa ¢ yacTulei. Sapo BMecTe ¢ aJcOpOLMOHHBIM CII0eM (IOTEHIUAIO-
NpelessIIOINe HOHBI COBMECTHO C YacThiO NMPOTHBOMOHOB) Ha3bIBaeTCs rpanyioil. I'pa-
HyJa HUMeeT 3apsii. 3HaK 3apsija TPaHysbl ONpelesseTcs MOTCHIHMATONpeaeISIOIUMU
WOHAaMH, POYHO aAcOPOMPOBAHHBEIMHU Ha MOBEPXHOCTHU sAPa KOJUIOWAHOHM YacTHLBl. Mu-
LieJUIa B LIEJIOM 3JICKTpOHEHTpalibHa 3a cueT quddy3Horo cios.

CrpemiieHre TeTepOreHHOM CUCTEMBI K YMEHBIICHHUIO TOBEPXHOCTHON YHEPIHU BBI3bI-
BaeT OTPHULATE]IbHOE OPHEHTHPOBAHUE IIOJIIPHBIX MOJIEKYJ, MOHOB, DJIEKTPOHOB B IIO-
BEPXHOCTHOM CJIO€, BCJIEJICTBHM ITOTO COINpPHKAcaroluecs (aspl MpuoOpeTaoT 3apsiibl
MPOTUBOIOJIOXKHOTO 3HAaKa, HO paBHOM BENMYMHBL Tak, Ha IOBEPXHOCTH BO3HUKAET
JIBOMHOM AJIEKTPUUECKHI CIIOM.

OO0pa3oBaHne KOJUIOWAHBIX YacTHI] PACCMOTPHM Ha IPHUMEpE peakUuH oOpa3oBaHUs
3omst moauzaa cepedpa(l): AgNO; + KI = Agl + KNOs. Agl — HepacTBOoprUMOE BELIECTBO,
MIO3TOMY MOJKET 00pa30BbIBAaTh 30JIb. SIPO KOJUIOWAHOW YacTUIBI 00pa3yr0T MHUKPOKPH-
CTaJLTMKH, cocTosIMe U3 M uonos Ag* u m uoros I, T. e. MAgI.

[ToBepxHOCTHAsI HOHU3ALNS — NIEPEX0]] HOHOB, IIEKTPOHOB M3 OJTHOH (a3bl B IPyTyIo,
HanpuMep, ¢ MIOBEPXHOCTH METallla B Ia30BYI0 a3y MepexoisT JJIEKTPOHBI, 00pasys co
CTOPOHBI I'a30BOH (a3bl 3JeKTpoHHOE obsako. KomnuecTBeHHAsT XapaKTepUCTHKA MPOLIec-
ca — pabora BbIxo/a. B pe3ynbrare moBepxHOCTh MeTaIIIa puodpeTaeT 3apsn (+), a razo-
Bas (aza (—) — Bosuukaer JIDC.
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B Bome Ha mosepxHoctn AgQl Moxer obpa3oseBaThea JIOC 1o ciemyromemy mexa-
HU3MY: TIpU pacTBopeHuu Agl B BOLy NPEMMYILICCTBEHHO Mepexoasat Ag’, Tak Kak OHH
CUIIbHEE TUAPOTHPYIOTCA. B pesynprare moBepxHocth AQl Oyner nmers M30BITOYHBIH
OTpHLATENBHBIN 3apsa 3a cyeT | (MOTeHUMAIONpeneNsomuil HOH), KOTOpBIH Oyner
HeifTpanu3oBaH u30bITKOM HOHOB AQ” (MPOTHBOMOHOB). IIpu 106aBIeHNH B PACTBOP COJH
AQNO; BO3pacTaer 3J€KTPOXUMHYECKUH MOTEHIHMAal cepedpa, ONpeAeNsIoIni HOH |
IIPOTUBOMOH MOMEHSIOTCS MecTaMu. [l onpenieneHus 3apsiia HOBEPXHOCTU UCTIONB3YIOT
npasuno @aanca — Ilanema, cornacHo KOTOPOMY CTPYKTYpPBI KpUCTAJIIMUECKOH perier-
K{ MOTYT IOCTPanBaTh TOJIBKO TE€ HOHBI, KOTOPBIE BXOMAT B €€ COCTaB.

Ancop6brus I9C MoxeT 00pa3oBBIBATHCA 32 CUET W30MPATEITHFHON aIcOpOIMH B MEK-
(a3sHOM ClI0€ MOHOB, HJICKTPOHOB, HE BXOJIIUX B COCTaB BEIECTBA, T. €. COCAMHCHHUS
npumeceil. Tak, no6aBka B cucteMy Metamt — Bona pactsopa NaCl npuBoaut x n3dupa-
tenbHOU ancopbuuu Cl” MOHOB Ha MOBEPXHOCTH MeTaIOB. [losBisieTcs M30BITOYHBIH
OTpHIIATENBFHBIN 3apsii Ha TOBEPXHOCTH METalIa, KOTOPHI KOMIIEHCHPYETCS IOJIOKH-
tenpHEIM Na' B GIu3IeKaIeM cioe pacTBopa, T. €. Ha Mesk(a3HOi MOBEPXHOCTH 06pa3o-
anus J[DC.

Ecmu Mexda3Has mOBEpXHOCTh 00pa3oBaHa BEUICCTBAMH, HE CIIOCOOHBIMH OOMEHHU-
BaThCs 3apsinamu, To JI9C MoxkeT 0Opa3oBBIBATHCS B pe3yJibTaTe OPUEHTUPOBAHUS TO-
JSIPHBIX MOJIEKYJ COTIPSKEHHBIX (ha3 B pe3ybTaTe UX B3aUMOJICHCTBHSI.

Jlist onpeneneHus 3Haka 3apsiaa Ha TOBEPXHOCTH B OE33JIEKTPOJIMTHOM pacTBOpE pa-
6otaer mpaBmwio KéHa: 3 AByX compukacaromuxcs (a3 MOJI0XKUATEIBHO 3apsDKacTcs Ta,
KOTOpasi IMeeT OOJIBIIYIO € (IMAJIeKTpUYecKas NMpoHMIaeMocTs). [loaToMy Bce Hemucco-
LUMpPYyEMBbIE BEIECTBA, HAXOIIMIMECS B KOHTaKTe C BOJIOH, MMEIOIIel OONbIIyIO €, 3apsKa-
10TCSl OTPHIIATEIHHO.

YacTuiy aucrnepcHoi ¢as3bl BMECTE C ABOWHBIM 3JEKTPUYECKUM CIIOEM Ha3bIBAIOT MU-
LEJUI0H, oHa sBisieTcsl HeiTpanpHOW (puc. 2). B ciydae M30BITKa MOOUCTOrO Kajius Ha
MOBEPXHOCTH sijipa OyayT aacopOupoBaThcs HOHBI |7, KOTOpBIE MOIJIH OBl YBEIUYUTH pas-
Mep AApa U KOTOpBIe NMEIOTCA B M30bITKe (MoHOB Ag’ B pacTBope He ocTtaetcs). Ha smape
ancopOupyoTcs N MoHoB |~ 1 HekoTopoe komuuecTBo (N — X) katnonos K' u3 pactsopa,
YMEHBIIAONMX OOBIION OTPHIIATENBHBIN 3apsi/] HOHOB Hoaa. DTOT cioi mouos Nl (n —
X)K" HasbiBaeTcs asicopburoHHbIM. HemocTaromue s HOHHOH 31IeKTPUIECKOH KOMITEH-
carmu nousl kamus (XK) MoryT sierko ndbdyHIMpoBaTh OT KOJIOMIHOH YaCTHIIBI B pac-
tBOp (910 AMdY3HBIL croi). Utak, dopmyna mumemtsi: {MAGIXNI (XK'} *xxK".
VYcroitunBas yacTuia B pUIypHBIX CKOOKaxX — rpaHyla, UMEIoIIasl B IAHHOM Clrydae 3apsijt
«X». VloHbl Hoa B JTaHHOM Cily4ae 00ecleYrBaIOT OTPUIATENBHBIN 3apsi/l TpaHyJIbl U 10~
9TOMY Ha3bIBAIOTCSl MOTEHINAJIONPEEISIOIIMMI: HOHBI KaJIns Ha3bIBAIOTCS TPOTUBOMOHA-
mu. Ecrn B3ath n36birok AGNO3, To hopMysia Muliesisl 6yaeT apyroit: {MAgIxnAg x(n—
X)NO3 }+ +xxXNOs . 31ech rpaHyiia UMEET IOJOXKHUTEIbHBIN 3apsa. DTH 3apsiabl TPaHyIl
MPEIMATCTBYIOT CIHIAHMIO KOJJIOMAHBIX YACTHIl, YTO NPUAAET 30JIIM arperaTHBHYIO
YCTONYUBOCT.
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Puc. 2. Munemnna u ABOIHOI dJIEKTPHIECKHUIT CIIOH

2 JIBOMHOI 3JIeKTPHYECKHI

B kavecTBe mpuMepa paccCMOTPUM CTpOeHHe MHULEIIbl nonuaa cepedpa(l) B u30bITKE
KI.
a/IQOPOIIMOHHEI CITOH auQQysHbi cioi

{m[Agl] __ nlI- (nx)K'}™* xK*

SAPO TIOTCHIUAT HPOTHBOMOHBI
OIpeeISIoNIIe
N HMOHBI

>y
. KOJIIOW/IHAs YacTuna (rpaHyia) _

MHUIIEIIa

Komnonanas dacTria MMeeT OTPUIATEIbHBIN 3apsi, TI03TOMY TPaHyla IPH JJIEKTPO-
¢dopese Oyner ABUTraThCs K aHOLY.

Ecnu npurotoBuTh 3016, npuwinBas menkumu nopimsmu Kl k n36srtky AgNOs, ToO
00pazyroTcst KOJUIOUAHBIE YaCTHIBI HHOTO cTpoeHus (puc. 3). Sapo To ke, 4To B EPBOM
ciydae, — MAgl. OrHOMMEHHBIME HOHAMH M3 PacTBOpA M MTO3TOMY HNOTEHIIMATIOIPEILIIs-
romuME Gy yT ABIAThCS KatuoHbl Ag’ (oHM B M36bITKe). COOTBETCTBEHHO TPOTHBOMOHA-
mu u3 cpeasl — NO; ™. B rusparupoBanHoM Buje mocieqHue GOPMUPYIOT aacopOLnOH-
HBIA 1 TUQQY3HBIA cI0U. 3aps)] KOJUIOUIHON YaCTHIBI — x". Muemia umeer B {[mA-
gl - nAg*- (n—x)NO; - yH,O'" + xXNO; - zH,0}°.
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Puc. 3. CtpoeHne KOJUIOMAHBIX YacTHi] noguaa cepedpa(l)

Jliist aMmOTEepHBIX BEIECTB 3apsi/] MOBEPXHOCTH MOXKET U3MEHSTHCS B 3aBUCHMOCTH OT
pH cpexnsl. B 3TOM cinydae mOTeHIHATONPEACIIOIIAMI HOHAMU MOTYT OBITh 100 OH',
6o HY.

B kauecTBe mprMepa pacCMOTPHUM CTPOCHHE MUIICILIBI KPEMHHEBOU KUCIOTHI. Sapo
KOJUTOMTHOM YaCTHIBl KPEMHHEBOU KUCIOTHI COCTOUT M3 OOJNBIIOr0 Yucia (1) MOJEKYI
KpeMHHeBoi kuciotel H,SiO3. Monekynsr H,SiOz THCCOUMUPYIOT HA HOHBI SiOg* u 2H".
Ornpenenennoe KomuuectBo (1) noHOB SiOz> agcopOUpyeTcst sApoOM, SBISACH, TAKHM
00pa3oM, HOTeHIMANONpPEeIAOMUMH HoHaMu. OHa yacTh noHoB H' Bomopona 2(n—x)
CUIIbHEE CBS3aHA 3JIEKTPOCTATHMYECKH C YAaCTHIIEH M BXOAUT B COCTaB aJCOPOLUOHHOTO
cros. Jlpyras yactb nonos H' (2x) maxomutcs B pactsope B muddysnom cnoe. Ipu me-
peMeNIeHny KOJUIOUAHON YacTUIbl MOHBI TU((Y3HOTO €0 OOBIYHO OCTAIOTCS C JIUC-
MEePCHOM cpeoi. XUMHUIECKYI0 (HOpMYITy MUIEIUIBI KPEMHHEBON KHCIOTHI MOXHO 3aIlu-

CaThb CJICAYOIINM 06paSOMZ
{m[H,SiOz]n SiOs> 2(n—x)H" }* 2xH".

5. CBoiicTBa KOJLJIOUAHBIX PACTBOPOB

1. Monexynapno-xunemuueckue ceolicmea.

Kak moka3anu MHOTOUYHCIICHHBIE HCCIIEIOBAHMUS, KOJUIOMIHBIE CHCTEMBI 110 CBOUM MO-
JIEKYJISIPHO-KUHETHYECKUM CBOMCTBAM IPHHIMIIMATIBHO HUUEM HE OTJIMYAOTCS OT O0BIY-
HBIX (MCTHHHBIX) PacTBOPOB, TOJIBKO ATH CBOMCTBA Y 30JIel U paCTBOPOB BBICOKOMOJIEKY-
JISIPHBIX COEIMHEHNUH BBIPAYKEHBI 3HAUNTENHHO (B COTHHU U THICSYH pa3) ciabee.

e bpoyHOBCKOe ABMKeHHE. YacTHIBI AUCTIEpCHON (hasbl 3071 MO/ BIMSHHEM yIapoB
MOJIEKYJI PaCTBOPUTENSI HAXOAATCA B COCTOSIHUM HENPEPHIBHOTO Xa0THYECKOI'O JBUXKE-
nust. Tak, ecinu paccMaTpuBaTh KaKOW-TMOO 30716 B YIBTPAMUKPOCKOII, MOKHO 3aMETHUTb,
YTO YaCTHIIBI 30J11 BCE BpeMsl OECIIOpsI09HO ABMXKYTCS. BpoyHOBCKOE ABHKEHHE SIBIISET-
Csl CIIEACTBUEM TEIUIOBOTO ABMKEHHS. OHO COBEPIIEHHO HE 3aBUCHUT OT HMPUPOABI BElle-
CTBa, HO U3MEHSETCA B 3aBUCHUMOCTH OT TEMIIEPATYpPhl, BA3KOCTH CPEbl U pa3MepoB ya-
ctun. [lon nmeficTBueM OecHOpPSIOYHBIX YAApPOB MOJICKYJ PacTBOPHTENS YaCTHIBI JWC-
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mepcHON (a3pl TaKKe COBEPIIAIOT OECHOpsAOYHBIC JBIKEHHA. [lepeMelneHue B Mpo-
CTPaHCTBE ITHX YACTHI[ COBEPIIACTCS B pe3yiabTaTe YCPETHCHHOTO NEHCTBUS BCEH COBO-
KyITHOCTH y/[apOB 3a BpeMs HaGuoaenus (B | ¢ yacThua ucisiTeiBaet okono 10%° ynapos).
Yucnno ynapoB, NPUXOIAIIUAXCS C Pa3HBIX CTOPOH, MPU MabIX pa3Mepax 4acTUI] 0OBIYHO
HEOJIMHAKOBO M OHU TEPCIBHUIAOTCS B IPOCTPAHCTBE MO CIOXKHOW Tpaekropuu. Eciu
pa3Mephl B Macca YacTHIl JUCTICPCHOM (a3bl MPEBHIIIAIOT OMPEICICHHBIC PSS, BEPO-
SITHOCTh B3aMMHOM KOMIICHCAIIMH YIapOB OKa3bIBACTCS 3HAYMTEIBHO BhINIC. BOT mouemy
YaCTHUIIBI pa3MepOM, HanpuMep, 4—5 MKM COBEPILAIOT TOJILKO HEOOJIbIIUE KOIeOaTeIbHEIC
IBIDKGHUS OKOJIO HEKOTOporo meHTpa. [Ipu Gojee KpyMHBIX pa3Mepax YacTHIl OpOYHOB-
CKOE BIDKEHHUE HE HAaOIII0JacTesl.

o lupdysus u daykryauus. Ecan B kakoM-IMOO pacTBOpPE YacTHIBI paclpeieeHbl
HEpaBHOMEPHO (COIepXKaHWe WX y IHa cocyna OoJbIlle, 9eM B BEpXHEM clioe), odmice
YHCII0 CMEIICHUH YacTHUIl CHU3Y BBepX Oymer Oosplie, dem cBepxy BHH3. [Ipu sTOoM ua-
CcTHIBEI OyIyT MepeIBUTaThCs BBEPX IO TeX MOp, IMOKa HE HACTYNUT BHIpABHUBAHHUE KOH-
neHTpanuid. CaMOIPOU3BOIBHBIN TPOIECC BHIPABHUBAHUS KOHIICHTPAIMHA KOJUIOWIHO-
JUCTIEPCHBIX YACTHI[ 32 CYCT OPOYHOBCKOTO JBMKCHHS MOJYYHJ Ha3Banue auddysuu.
CornacHo mepBoMy 3akoHy Duka, ckopocTh auGy3uu MPsSMO MPOMOPIUOHATBHA TIJI0-
a4, 4epe3 KOTOPYIO MPOUCXOAUT Muddy3us, U MmajJcHUI0 KOHICHTPAIlMA Ha OeCKOHEY-
HO MaJioM oTpe3ke auh(Hy3HOHHOTO TyTH, HA3bIBAEMOMY IPAMEHTOM KOHIICHTPAIHH.

OuyKTyaIus MpencTaBiIseT co00H CaMONMPOU3BOIBHOE OTKIOHCHHE IIOTHOCTH, KOH-
LEHTPAIMU WM TTapaMeTpa OT CPEIHEro PaBHOBECHOI'O 3HAYCHHS B MHUKPOOOBEMAx CH-
crembl. OTKIIOHEHHSI MOXKHO OOBSICHUTH T€M, YTO XaOTHIECKOE JABIKCHHE YaCTHUI] IPHUBO-
T K CIIy9ailHOMY TIOMaIaHUI0 B BBIICJICHHBI MUKPOOOBEM TO OOJBIIETO, TO MEHBIIETO
qrcia 4YacTHIl.

e Ocmotndeckoe paBHoBecue. OCMOTHYECKOE JaBJICHUE, MOAOOHO Ta30BOMY JaBJe-
HUIO, SIBIISICTCS KOJUTUTaTHBHBIM CBOMCTBOM PacTBOPOB, T. €. 3aBUCSIIUAM TOJIBKO OT YHCIIA
CcBOOOJTHO JBIDKYIIUXCS KOJUIOMIHBIX YacTHIl. Ecim ydecTh, 9TO 00BbEM M Macca KOJIIO-
HIHBIX YaCTHUI] 3HAYUTEIHHO OOJbIIE, YeM 00heM U Macca MOJICKYJT HU3KOMOJICKYIISIPHBIX
BEIIECTB, TO MPU OJHOW M TOW K€ BECOBOIN KOHIIEHTPALMHU KOJJIOMJAHOTO U UCTUHHOTO
PAcTBOPOB B eAMHHIIE 00BEMAa COMEPIKUTCS 3HAUUTEIILHO MEHbBIIIE YACTHII, YeM B CIAHHUIIC
00BeMa MCTHHHOTO pacTBOpa. BoT moyeMy 1o cpaBHEHHIO C MOCIECTHHMH KOJUTOWTHEBIE
pacTBOpPHI 00J1aJaF0T HUYTOKHO MAJIBIM OCMOTHUECKUM JaBJICHHEM.

o CeMMeHTaMOHHOE paBHOBecHe. YacTHIlbl BEelecTBa, TUCIIEPTUPOBAHHOTO B JKUJI-
KOH WK Ta3000pa3HON cpesie, MOCTOSIHHO HAXOMATCS IMOJ BIUSHHEM JIBYX MPOTHBOIO-
JIOYKHO HAIPABJICHHBIX CHJI: CHJIBI TSXKECTH, IO ICHCTBHEM KOTOPOM YaCTHIIBI JTaHHOTO
BEIIECTBA OCEAAOT, M CI MU Y3UH, O] BIASHACM KOTOPBIX YACTHIIBI CTPEMSTCS Iie-
peMecTuThes u3 00JacTH OOJBIIUX B 00JACTh MEHBIIUX KOHIEHTPAIMU, T. €. K PaBHO-
MEPHOMY pacrpenesicHui0 B oobeme. IIporiecc ocemanust 4acTUI| MO ASHCTBUEM CHITBI
TSHKECTH HOCHUT Ha3BaHWeE cedumenmayuu (om aam. sedimentum — ocedanue). Ecnu B cu-
CTeME€ CIJIBI TSDKECTH TOJHOCTBIO ypaBHOBEIICHBI cmiamu JAU((y3uH, HACTyMmaeT Tak
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Ha3bIBAEMOE CEIMMCEHTAIIIOHHOE paBHOBECHE, KOTOPOE XapaKTEPH3yeTCs PaBEHCTBOM
cKopocTelt cequMmenTanmu 1 auddysuu. [Ipu 3Tom gepes equHUIy TOBEPXHOCTH CCUCHHS
B CAMHUIY BPEMCHHU MPOXOUT BHU3 CTOJBKO KE OCEAIOIINX YACTHUII, CKOIBKO UX MPOXO0-
Ut BBEpX ¢ AU y3noHHBIM MOTOKOM. CeTMMEHTAIIMOHHOE PABHOBECHE XapaKTePHU3YeT-
Csl TIOCTENICHHBIM YMEHBIICHHEM KOHIIEHTPAIMH YaCTHI] B HAIPABICHUH OT HIKHHUX CJIO-
€B K BCPXHHM.

2. Onmuuyeckue ceolicmaa.

e Onanecnennus. Eciu pa3mep 4acTHIl MEHBIIE JIIMHBI TIOJTYBOJIHBI TaAOIIETO CBE-
Ta, HaOMroMaeTcs MUQPaAKIUOHHOE paccesHue cBeta. CBeT Kak Obl 00XomuT (orubaert)
BCTpEYAOIIecs Ha ITyTH YacTUIIBL. [Ipy 3TOM MMeeT MeCTO YaCTUIHOE PACCESHUE B BUC
BOJTH, PAaCXOJISIINXCS BO BCE CTOPOHBI. B pesynbTaTte paccesHHs cBeTa Kakaas 4acTHIa
SIBIIICTCS UCTOYHUKOM HOBBIX, MEHEC MHTCHCHUBHBIX BOJIH, T. €. MPOMCXOJHUT Kak ObI ca-
MOCBCUCHHE KaKIOW YacTHIEI. SIBICHWE paccesHHs CBeTa MENbYalIIAMU YaCTHLAMH
MONYYHIIO Ha3BaHUe onanecyeryuu. OHO CBOMCTBEHHO MPEUMYIICCTBEHHO 30JIAM (KH]I-
KM ¥ TBEP/bIM), HAOJIIOAAETCS TOJIBKO B OTPAKCHHOM CBETE, T. €. COOKY WJIM Ha TEMHOM
¢done. Bripaxkaercs 3T0 sBICHHE B IPOSIBICHIH HEKOTOPOH MYTHOBATOCTH 30715l U B CMCHE
(«mepenuBax») €ro OKpacKu M0 CPAaBHEHHUIO C OKPACKOH B poXoasmieM cBeTe. Tak, Oenbie
3014 (30716 cepedpa XJIopuaa, KaHU(OIH U JIP.) ONAIECIMPYIOT T0JyOOBATHIM I[BETOM.

o Ddpdexr Dapanes — Turgansa. Ecnu Ha myTH Ty4a cBeTa IOCTaBUTH OIWMH CTaKaH C
pacTBOpPOM HATPH XJIOpUAA, a APYroil — ¢ THAPO30JIeM SIMYHOTO OejKa, TO B CTaKaHe C
30JIEM MOXKHO YBHUJIETh CBETOBYIO JIOPOXKKY (KOHYC), B TO BpeMs Kak B CTaKaHe C XJIOpH-
JIOM HATpHs JTyd MOYTH He 3aMeTeH. CBeTAmMUiicS KOHYC B KHUIKOCTSAX OBLT Ha3BaH KOHY-
com (mmm rpdexrom) Dapanes — TUHIAIA, IO UMCHH YYCHBIX, BIICPBBIC HAOIIOMABIIAX
9TO SIBJICHUE.

[osiBnenne xonyca ®Dapanmes — TuHOans oOBACHAETCS SBICHHEM PACcCESHUS CBETa
KOJUIOMAHBIMH yacTuuaMu pazmepom 0,1-0,001 mMxm. J{nmHa BOJH BUAMMON 4acTH CIIEK-
Tpa coctasisieT 0,76—0,38 MKM, OITOMY KaXkJash KOJUIOUHAS YACTHIIA PACCEUBAET Ma-
naromuit Ha Hee cBeT. OH BuaeH B koHyce Dapanes — TuHpans, Korga JIyd 3peHHs
HaTIpaBJICH O YTIOM K MPOXOJAIIEMY Yepe3 30716 Iydy.

Dddexr Dapanes — Tunmans — ABJICHUE, UICHTUYHOE OMAJICCIICHI[UH, U OTIIMYACTCS
OT MOCJE/IHEH TOJBKO BHJIOM KOJUIOMIIHOTO COCTOSIHUSI, T. €. MHKPOTETEPOTeHHOCTH CH-
CTEMBI, XapaKTePEH TOJIBKO JUIS KOJUIOUIHBIX CHCTEM.

IIpu paccMOTpEeHHH IMyTH CBETOBOTO JIyda, IPOXOMSIIEr0 uYepe3 COBEPILEHHO IPO-
3pavHbIA KOJUIOWIHBIA pacTBOpP, COOKY Ha TEMHOM (DOHE, OH CTAHOBHUTCS BUAMMBIM. DTOT
onTU4ecKuil dPQPeKkT Ha3pBaeTcs KoHycoM TuHnams. [IpuwdamHO#M paccesHUs cBeTa SBIsS-
€TCsI ONTUYECKAsi HEOTHOPOTHOCTh KOJUIOMAHBIX CUCTEM, T. €. pa3HbIC ONTHYCCKHE CBOM-
CTBa JHCIIEPCHON (a3bl M AUCIIEPCHOHHON cpenbl. M3 3THX CBOICTB, Mpekae BCero, cie-
JlyeT yKa3aTh MOKAa3aTelb MPEIOMIICHUS, 3HAaYCHUS KOTOPOTO U AMCICPCHOW (a3bl U
JUCTIEPCHOHHOM Cpe/ibl pa3auyHbl. BeencTBrue 3Toro JIyd cBeTa, MpoXos Yepes3 JucIep-
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CHOHHYIO Cpelly M IOIIaJasi Ha YacTUIly AUCIIEPCHON (a3bl, 00s13aTeIBHO H3MEHSET CBOE
HalpaBJIeHHe, NIPUYEM TeM pe3de, 4eM OoJblIe MOKa3aTeNb MPEJIOMIICHHS NUCIEPCHOH
(basbl OTIIHYACTCS OT TIOKA3aTeNs MPEIOMICHHS TUCICPCHOHHOM cpebl (puc. 4).

Oxpacka KOJUIOMIHBEIX PAacTBOPOB. B pe3ynbrare n30HpaTesIbHOrO MOTJIOIICHUS CBETa
(abcopOium) B coueTannu ¢ Audpaxmuerd o0pa3yeTcs Ta WIH WHas OKpacka KOJUIOMIHOTO
pactBopa. OMBIT TOKa3bIBAET, YTO OOJBIIUHCTBO KOJUIOUAHBIX PACTBOPOB SPKO OKPAIICHO
B caMble pa3HOOOpa3HbIe 1IBETa, HAYMHAs OT 0EJOro M KOHYas COBEPLICHHO YEPHBIM, CO
BCEMH OTTEHKAaMH [IBETOBOT'O CIICKTPA.

OfuH ¥ TOT XK€ 30JIb UMEET PA3INYHYI0 OKPACKY B 3aBHCUMOCTHU OT TOTO, B IPOXOJIs-
IIeM WX OTPa’KeHHOM CBETE OHA pacCcMaTpHBaeTCs. 30JIM OJHOTO M TOTO )K€ BELIeCTBA B
3aBHCHMOCTH OT CII0CO0a MPUTOTOBJICHUS MOTYT IPHOOpETaTh PA3IUYHYIO OKPacKy —
ABJIEHUE noauxpomuu (MHOronseTHocTH). OKpacka 30Jied B JaHHOM CIIydae 3aBHUCUT OT
CTEIEeHH IUCIEPCHOCTU dYacTull. Tak, rpy0oucIepcHbIe 30U 30J0Ta UMEIT CHHION0
OKpacKy, OOJIbIEH CTEIICHN TUCIEPCHOCTH — (PUONIETOBYIO, @ BEICOKOIMCIIEPCHBIE — SIPKO-
KPacHYyIo0.

SWDEKT THHAANA

Heroanns
. e

Uerwmh — “hepan Kooaonunsh — Txpan
pacrmop ey

a

Puc. 4. Dddext cBeTOpaccesHus IpH MPOXOXKACHUH JIyda CBETa
gyepe3 KOJUIOMIHEIN PacTBOP:
a — VICTHHHBII pacTBop (HaOIMoJaTellb He BUNT CBETA);
6 — KOJUTOUIHBIN pacTBOp (HaOJIIOAATENb BUIUT CBET)

3. Dnexmpuueckue ceoticmsa.

® () — TOJIHBIA TEPMOTUHAMUICCKHN MTOTECHIIMAT BOSHUKACT MEXKAY TOTEHIIHATIONpPEIc-
JISIOIIAMHU HOHAMU ¥ IPOTHBOUOHAMM, T. €. Ha TPAHHUIIC TBEPIOH H )KHUIKOH (ha3aMu 30J1s.

® DiekmpoKkunemuueckuil unu 0zema-nomenyuan (E-nomenyuan) BOSHAKACT MEXK-
Iy TpaHylod W TUPQPY3HBIM CIIOEM, T. €. MEXKIy HEIOJBUIKHON W MOJBWKHOW YaCTSIMHU
KOJUIOWAHOM dacTuibel. YeM Oombmie TodmuHa nud@y3HOro cios, TeM Oompme &-
MOTEHIMAJ U TeM YCTOWuYMBEee KOJUIOMIHBINM pacTBOp. [[3era-moTeHuuan ompenesnsercs
TommuHON Audy3HOTO CIIOSI MPOTHBOMOHOB, CIIEIOBATEILHO, €T0 BETMYNHA HAXOIUTCS B
00paTHOW 3aBUCHMOCTH OT KOHIICHTPAIIMH JICKTPOJIUTOB, IPUCYTCTBYIOIINX B PACTBOPE.
VYBennyeHne KOHIICHTPAIMKM JJCKTPOJUTOB BIICYET 33 COOOH yMEHBIICHHE TOJIIIHHBI
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muddy3HOTO CIos M, KaK CIEICTBHE, YMEHBIICHHE a3eTa-noTeHnuanra. Haobopor, pas-
OaBIiieHHE 307151 COCOOCTBYET YBEIMYCHHUIO TONIIUHBI JU(PPY3HOTO CII0S 3a CUET Mepexo-
Jla IPOTUBOOMOHOB M3 a1COPOLMOHHOTO ciiosd. Takum oOpa3oMm, J3eTa-MOTEHIUAl O4YeHb
YyBCTBUTEICH K IIOCTOPOHHUM DJIEKTPONIUTaM. [IprueM BIHMAHHE HA HETO OKa3bIBAIOT U
MOHBI, NUMEIOIINE 3apsii 00PaTHOTO 3HAKA.

BnusHMe TOCTOPOHHEr0 MOHA Ha BEIWYMHY A3€Ta-NMOTEHIMajda TeM CHJIbHEe, 4eM
OoJpIIe 3apsa HOHA.

3HaK ANMEKTPOKNHETHUECKOTO ITOTEHIINAIA 3aBUCUT OT XUMHUIECKOH MPUPOIBI TBEPIOH
¢asbl. Kuciple BemecTBa (KpeMHHEBasi KUCJIOTa, MACTHKA, TAHHUH, CYIb(UIBI METAJUIOB,
cepa) B BOJHOM PacTBOpE UMEIOT OTpHULATENbHBIN 3apsa. OcoOOSHHO SICHO BBICTYIIAeT 3a-
BHUCHMOCTh 3HaKa [J3€Ta-TIOTCHIHana TBEpAOH (pa3bl OT ee XMMHYECKOrO Xapakrepa MpH
PacCMOTPEHHH TPYTI KUCIOTHOTO (KapOOKCHIIBHBIE) M OCHOBHOT'O (aMHHBI) XapakTepa.

[Tpu paccMOTpEeHUH CTPOEHUsI MHIEIUIBI OBUIO TOKa3aHO, YTO Ha IMOBEPXHOCTH JIHO-
(OOHBIX KOJUTOMIIOB 00pa3zyeTcs MTBOWHOW 3JEKTpUUecKuil cioif. IlepBas Teopus crpoe-
uus JI9C Obuta passuta [enbMmronbeiieM u IleppeHOM; B UX MPEACTABICHUH JBOHHOMN
ANIEKTPUUECKHUHN CJI0H MOA00eH II0OCKOMY KOHJEHCATOpY, BHYTPEHHsI 00KIIaka KOTOPO-
IO HaXOJUTCS B TBEPOH (hase, a BHEIIHSS — B KUIKOCTH HapauIeNIbHO TIOBEPXHOCTH Spa
Ha pacCTOSHUM MOpsaKa AnaMeTpa MoHa. [loTeHIMan 3IeKTPUYecKOro IOl BHYTPH
J3C ¢ B 3TOM ciydyae TUHEHHO YMEHBIIACTCA C YBEIMYCHUEM PACCTOSIHUSA OT MOBEPXHO-
crtu r (puc. 8.5, a).

IMoznuee I'ym m YenmeH NpeuIoKUIN JIPYTyl0 MOJEb, COTJIACHO KOTOPOH MpOTH-
BOMOHBI, OJlarojapsi TEMJIOBOMY JBI)KEHHIO, 00pa3yloT BOJIU3M TBEPIOW MOBEPXHOCTH
sapa audGy3Hy0 HOHHYI0 atMochepy. YMeHbleHne dekTpudeckoro noreHuuana J[9C
( C yBENIMYCHUEM PACCTOSHHUSA I B 3TOM ClIydae NPOUCXOMUT HENUHEIHO (puc. 5, 6).

-® - ® - ®
-® -® - [C]
@ - ® -®
B @ | ®
- - ® -®
e @ @

A B B

Puc. 5. Crpoenue 13C: a — no I'enpmroneiy u Ileppeny; 6 — no I'yu u Uenmeny;
6 — 1o lItepny.
BBepxy — cxeMa pacIoioKeHUs! IPOTHBOHOHOB;
BHH3Y — 3aBUCHMOCTB ITOTCHIINAJIA OT PACCTOSHHUS
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[pennoxennas LItepaom moxens crpoerus I9C oOvennHsAeT paHHHE MOICITH, YIU-
THIBasg KaK aJCcOpOIMIO MPOTHBOMOHOB, TAK M MX TEIUIOBOe IBIDKeHHE. CoriacHO 3Toit
MOJIETIH, SIBJISIIOIIEHCS B HAcTOsIIEee BpeMsi OOILENPHHATOMH, YacTh MPOTHBOMOHOB HAaXo-
JIUTCSl HA PAcCTOSHHSAX IMOPSJIKA JUaMeTpa MOHA OT MOBEPXHOCTH s1pa, o0pasys cioi
I'enpmrombiia (aACOPOIMOHHBII CIIOM MPOTUBOMOHORB), a Jpyras 4acTh o0pasyet nuddys-
HBIi cnoit (cmod ['ym). IMoteHuman nuddy3HON 4acTu JBOWHOTO 3JIEKTPUYECKOTO CIOS
Ha3bIBAIOT AJICKTPOKMHETUYECKUM IOTCHIMAIOM. JIEKTPOKUHETHYECKHH ITOTEHIHA
00BIYHO 0003HAYAIOT Trpedyeckod OykBoM ( (m3eTa) W HA3BIBAIOT IMOITOMY J3€Ta-
norernuanoM. [lockompky {-TIOTEHIIAN MPONOPIHOHAIICH 3apsAAy KOJUIOMIHOW YaCTHIIEI,
arperaThBHAs yCTOWIHBOCTH 301 MIPOTIOPIIHOHATBHA €T0 BeJIMIHHE.

6. DJIEKTPOKMHETHYECKHE SIBJICHHS

Ecnu momecTuTh 307b B IOCTOSHHOE 3JEKTPHUYECKOE IMOJe, TO, KaKk U B PacTBOpax
AJIEKTPOJIMTOB, 3apsHKEHHBIE YaCTHIBI OYAyT ABUIATHCS K MPOTUBOIOIOKHO 3apsKEHHBIM
ANIEKTPOJIaM: KOJUIOW/IHAs YacTHLA C aJCcOpOMpOBaHHBIMU Ha HEW NMPOTHMBOMOHAMH — B
OJIHY CTOPOHY, IIPOTUBOHOHBI TU(HY3HOTO Ciost — B Apyryto. Cuiia, ¢ KOTOPO# 3JEKTpU-
YyecKoe Iojie ACHCTBYeT Ha YacTHUIIBI U, CIIEJIOBAaTENIbHO, CKOPOCTh JIBH)KEHUS YaCTHII,
OUYEBHIHO, OyZeT MPONOpIHOHANbHA (-TToTeHIMANY. [{BIXKEHHE YaCTHI] TUCTIEPCHOH (azbl
B 3JIEKTPUYECKOM II0JI€ Ha3bIBaeTCs 3JIEKTpodope3oM. SBieHne smexTpodopesa MOXKHO
Habmomate, momectuB B U-00pa3Hyro TpyOKy KaKOW-THOO OKpAaIIeHHBIH 301b, IMOBEPX
KOTOPOT'O HAIUT HE CMEIIUBAIONIMICS C 30JIeM OeCIBETHBIN AnekTponuT. Ecinm omyctuTs
B JICKTPOJIMUT 3JIEKTPOABI M HAJIOKHUThH PA3HOCTH MTOTCHIMAJIOB, TO TPAHHUIA OKPALIEHHOTO
3051 B OTHOM M3 KOJIEH TPYOKH OymeT MOJHMMAThCS, B IPYroM — OmMyckaTbes (puc. 6).
Ecnu momectuts B U-00pasHyio TpyOKy MOPHCTYIO HEPEeropoiky (Hampumep, MeNKuii
KBapIIEBHII MIECOK) M 3aIOJHUTH €€ BOJOH, TO MPH HAT0KEHUH PA3HOCTH MOTCHIIMAJIOB B
OJTHOM KoJieHe OyneT HaOJoAaThCs MOABEM YPOBHS JKUAKOCTH, B IDYTOM — €ro OITyCKa-
Hue. J[BIKEHUE AUCHEPCHOU CPelbl B BJIEKTPUYECKOM I10JIE€ OTHOCUTENIBHO HEIOJBUKHOM
JucnepcHoit dasbl (B paCCMOTPEHHOM Cilyyae — OTHOCHTEJBHO MOBEPXHOCTH MOPHCTHIX
TEIT) Ha3bIBACTCS JIEKTPOOCMOCOM. SIBIeHHs 3ieKkTpodopesa M JIEKTPOOCMOoca MOTYyIHIIH
of1iee Ha3BaHUE IEKTPOKUHETHIECKHX SIBIICHUH.

- +

— I‘ﬂa/'i'

Puc. 6. Cxema ombITa 110 3J1eKTpoopesy U MO EKTPOOCMOCY
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CKOpOCTh IBIKEHUS YacTUI] TUCTIEPCHOI (aspl mpu amekTpodopese, a Takke CKO-
POCTh IBIDKGHHMS AWCIICPCHOW Cpelpl NMpH 3JIEKTPOOCMOCE NPSMO HPOHOPILHOHAIBHBI
HaINpsDKEHHOCTH 3JIEKTPUYECKOro nois E u ausnexTpudeckoll MPOHUIIAEMOCTH JHCIIEp-
CHOHHOM Cpezbl € M 00paTHO NPOMOPIMOHAIBHBI BI3KOCTH cpeabl 1. CKOPOCTh ABHKEHHS
YacTHLl IUcriepcHOil (a3bl mpu snekTpodopese U cBsizaHa ¢ BenmuuuHOM (-OTEHIMaNa
ypaBHenueM [embmronbia — CMmomyxoBckoro (K — mocTOsiHHAS, 3aBHCSIIAs OT GOPMBI
YACTHUII AUCTICPCHOH (asbl; 1t cepudeckux yactui K = 6):

K-m-n-U

TTeE

O6patHbie 31eKTPOhOpPE3y U BIEKTPOOCMOCY DIEKTPOKHHETHICCKHE SBICHHS (IJIEK-
TPOKHHETHYIECKUE SIBICHUS BTOPOrO POJa) HA3bIBAIOTCS COOTBETCTBEHHO MOTEHIMATIOM
CeIMMEHTAIMH U TIOTCHIIMAIIOM rpoTekanus. [loteHuman cequmentarmu (3¢ ekt JopHa)
— BO3HMKHOBCHHE Pa3HOCTH MOTCHIMAIOB TPH BBIHY)KICHHOM JBW)KCHUH HCIICPCHOM
(a3pl OTHOCHUTENILHO HEIOBIKHOM TUCIIEPCHOHHOW Cpeibl (HampuMep, Moj JeHCTBHEM
cunbl TspKectH). [loteruunan nporekanust (3G dext KBuHke) ecth SBICHUES BO3HUKHOBEHHS
Pa3HOCTH TMOTEHIMATOB MPH JBHXCHUH THCIEPCHOHHON CpEAbl OTHOCHUTENHHO HEIMO-
JIBHYKHOM JHCTICPCHOM (ha3bl.

Dnexmpogopes — ITO ABHKEHUE YaCTHUI] AUCTIEPCHON (Da3bl B AIEKTPUUECKOM IMOJIE K
MPOTHBOIOIOKHO 3aPsHKEHHOMY JJIEKTPOLY.

Dnekmpoocmoc — 3TO HAMpPABICHHOE JBHKEHHE THCIIEPCHOHHON Cpebl Yepe3 Mmomy-
MPOHHUIAEMYIO MEMOPAHY TIPU HAJIOKEHUH MOCTOSHHOTO 3JEKTPHYECKOTO MOJIS.

JleranpHOe WCCIE0OBAHUE DIICKTPOKMHETHYESCKUX SIBICHUN KOJUTOMIHO-THCIIEPCHBIX
CHCTEM IMO3BOJIMIIO CIENATh Psi] OOIIMX BBIBOJIOB.

1. Bce 3001 110 3HaKy 3apsija UX JUCIEPCHOM (a3bl MpH SBICHHUSAX deKTpodopesa u
ANIEKTPOOCMOCA MOTYT OBITh pa3/eeHbl Ha MOJOKUTEIBHO U OTPUIATENILHO 3apsKEHHBIE.
IToT0XKUTENBHBIN 3aps/l HMEIOT THAPO30JIH TaKUX THAPOKCHIOB, kKak Fe(OH);, Al(OH)s, a
TaK)K€ BOJHBIE PACTBOPHI OCHOBHBIX KpacuTeiedl (METHUIICHOBBIA CHHUIA, METHICHOBBIH
3esieHbIi) u ap. OTpUlaTeNnbHbIN 3apsi/] YaCTUI] AUCIEPCHON (a3bl UMEIOT THAPO30IH 30-
70Ta, cepebpa, MIATHHBL, a TAK)XE BOAHBIC PACTBOPHI KHCIIBIX KpacuTelnel ((ryopecienH,
KUCJIBIA PYKCHH).

2. DnexTpodopes U AMEKTPOOCMOC B 30JI1X HE SBIISIOTCS MPOLIECCAMU OAHOCTOPOHH H-
mu. O6a OHM MIPEACTABIAIOT COOOM TUHCTBO JBYX MPOTHUBOTIOIOKHBIX MPOIECCOB.

3. Ilpu HaM9XH OTIPE/IEeNICHHBIX YCIOBHI BO MHOTHX CITyJasiX KOJIIOH/HbIE YaCTHITHI B
30J5IX MOTYT IIepe3apshKaThes, T. €. MEHSTh CBOI 3HaK 3apsia Ha 0OpaTHBIH.

4. BenmuuHa W 3HaK 3apsjia, KOTOPbIe HeceT Ha cebe KOJUTOMIHAS TaCTUIa, TAKKE Me-
HSIETCS B 3aBHCHMOCTH OT KOHIICHTPAI[MH CAMOTO 30Ji1 M OT KOHIICHTPAIlHK (& TaKKe OT
HPHUPO/IBI) MOCTOPOHHUX HOHOB, IPHCYTCTBYIOIINX B 30JI5X.

censcioxosaicTBenHan akaaemua» o
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7. YCTOIYHBOCTH KOJIJIONIHBIX PACTBOPOB

Kunernueckasi ycTOHYHBOCTH — 3TO CIOCOOHOCTH JMCIIEPCHBIX YACTHUI] yJEpIKHU-
BaThCsl BO B3BEILICHHOM COCTOSIHUM IO BIUSTHUEM OPOYHOBCKOTO JIBH>KCHHSI.

®dakTopaMyu KHHETUYECKOH yCTOHYMBOCTH, KpOME OpPOYHOBCKOTO JBMXKEHHMS, SIBIISIOT-
Csl TUCTIEPCHOCTD, BA3KOCTh AUCIEPCHUOHHON Cpejibl, pa3HOCTh IUIOTHOCTEH MUCIIEPCHOM
(a3bl 1 TUCTIEPCHOHHOM CPEIBL.

Cuctemsl, B KOTOPBIX CKOPOCTh OCAX/ICHNS B3BEIICHHBIX YACTHIL MO BIMSHUEM CHIIBI
TSDKECTH HACTOJIBKO Maia, 9TO €0 MOXHO MPEeHeOpeyb, MPUHATO Ha3bIBATh KHHETHUCCKH
YCTOWYUBBIMH.

ArperaTuBHasi yCTOHYMBOCTh — 3TO CIOCOOHOCTh YACTHI[ AUCIIEPCHON (ha3bl OKa3bI-
BaTh CONMPOTHUBIICHUE UX CIUIIAHUIO U TEM yAEPKUBATh ONPEIECICHHYIO CTENEHb AUCIEPC-
HocTu. IToTepst arperaTuBHOM yCTOMYMBOCTH MPUBOJUT K B3aUMHOMY CIMIIAHHUIO KOJUIO-
WJHBIX YacTull ¢ oOpa3oBaHuMeM Oojee KpyHHBIX arperatoB. ®akTopoMm arperaTHBHON
YCTOMYUBOCTH SIBJIAETCS HAJIHUYUE Y KOJJIOWAHBIX YACTHUI] OJHOMMEHHBIX 3apsIOB, KOTO-
pBIe MENIaloT UM COEAMHATHCS B OoJjiee KPYIMHBIC YACTHUIIBI, a TAaK)Ke HAJINYUEM BOKPYT
sapa KOJUIOWJHBIX MHUIIEIUT COJIBBATHBIX 00OJIOYEK, COCTOSIIMX W3 MPOYHO CBSI3aHHBIX
MOJIEKYJT pACTBOPHTEIS.

8. Koaryasinusi HeoOpranm4ecKux ruipo3oeii

Kosuton/iHbIe YaCTHIIBI, TOTEPSB 3apsi/l, CTAIKUBASACH JAPYT C IPYTrOM, YKPYITHSIOTCS U
BBINAJIAIOT B BHIE Ocajaka. [Ipolecc yKpyInHEHHsI KOJUIOUIHBIX YaCTHIl Ha3bIBaeTCs KOAa-
ryJisinmeii. [IpakTHUECKH KOATYJISIHS MOXKET ObITh BhI3BaHA JI00ABICHUEM 3JICKTPOJIUTOB
Y TIOBBIIIIEHUEM TemrepaTypbl. OIWH U3 MOHOB JIEKTPOJIUTA, 3aps]l KOTOPOTO MPOTHBO-
TMOJIOXKEH 3apsi/ly KOJUIOMIHOW YacTHIIbl, BHI3BIBAECT €€ HeWTpanuzauuio. Yem Ooublie 3a-
PAI KOAryJIUpYIOMIEro NOHA, TeM OOJIbIIEe ero Koaryaupyromas cnocooHocTs. Kommona-
HOE COCTOSIHHE BEIeCTBA SBJSIETCSI OJTHMM M3 HauboJsiee pacripOCTPaHEHHBIX B MPHUPOJIE.
BakHel1e COCTaBHbIC YaCTH PACTBOPOB OHMOJIOTMYECKHX OPraHM3MOB: KPOBb, JUM(a,
MPOTOILIa3Ma U T. JI. HAXOAATCS B KOJUIOUTHOM COCTOSIHHH.

Kosuton/iHbie 4acTUIbl, COBEpIas OPOYHOBCKOE IBIKEHUE, MOTYT MPU CTOJKHOBEHUU
MPHUOJIMKATECS HACTOJNBKO, YTO MEXIY HUMH HAUYMHAIOT MPOSBIATE ce0s cribl BaH-nep-
Baanbca. B pesynpTare MHIEUIBI HAYUHAKOT CIIMIATHCS, YACTHUIIBI TUCIIEPCHOHN (hasbl
VKPYIHSIOTCS ¥ TIPOHMCXOAMT Koaryisimus. [lpm 3ToM Oomblieil 4acThio 00pa3yroTcs
HACTOJBKO KPYIIHBIE XJIOMbS, YTO OHU BBHIMAJAIOT B 0CAIOK (TpoIiecc cequMeHTanun). B
pe3ysbTaTte 3TOro KOJUIOWAHBIH PacTBOP «pa3pyliaercs. [IpakTHUecKH KOAarylisiHio
MOXHO BBI3BATH PAa3JIMYHBIMU BHCIIHUMU BOBHGﬁCTBH}IMI/Ii l]O6aBJ'IeHI/IeM HG6OJ'II)I_HI/IX
KOJIMYECTB DJICKTPOJINTA, KOHIICHTPUPOBAHMEM KOJUIOMIHOTO pacTBOpa, H3MEHEHHEM
TEMIIEPATyphl, IEUCTBUEM YIIbTPa3BYKa, 3JIEKTPOMAarHUTHOT'O TIOJIS U JIp.
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SIBneHne KOoaryJsuy JIEKHT B OCHOBE MHOTHX MAaTOJOTMYECKUX IMPOLECCOB, MPOTe-
KaloINX B JKMBBIX cucTeMax. Koarymsmus KOJIOMIHBIX pacTBOPOB (ocdara KaabLus U
XOJIECTEpUHA B KPOBH NMPHBOAUT K 00pPa30BaHUIO OCA/IKOB U OTIIOKEHUIO UX Ha BHYTpPEH-
Hel IOBEPXHOCTH KPOBEHOCHBIX COCYZOB (CKJIEPOTHYECKHE U3MEHEHHUS COCYIOB).

IIponecc koarymsiiuu 307 XapaKTepU3yeTCs OINpeNeleHHOM BeIMYMHOM CKOpoCTH
KOaryJsiiuy, KOTOPYIO MOXKHO ONPEAEINUTh KaK U3MEHEHUE 4Kcia KOJUIOUIHBIX YacTHll B
eauHHLe 00beMa 3a eAnHHUIy BpeMeHH. CKOpPOCTh KOaryJsiuy 307151 JISKTPOIUTaMH 3a-
BHUCHUT KaK OT KOHIIGHTPALlUU CaMOTO 3015, TaK U OT KOHIEHTPAaLUU AIEKTPOIUTOB. Tu-
MMUYHBIA BUJ KOATYJIIUOHHOW KPHBOH M KPUBOW 3aBUCHUMOCTH CKOPOCTH Koaryismud V
OT KOHIeHTpanuu rekrponuta C moka3ad Ha puc. 7. Ha xpuBoit OABB otpe3ok OA ot-
BEYACT IEPHOAY CKPBITOH KOAryJsIMH, NPH KOTOPOH 307 COXPAHSET CBOIO YCTOMUH-
BOCTh. B TOuKe A mpu KOHLEHTpAIUK JIeKTpoinuTa C; HAYMHACTCS SIBHAS KOATyJISIIKs; Ha
yuactke AB ckopocTs Koarymsnuu OBICTPO BO3pacTaeT ¢ pOCTOM KOHLEHTPAIMH SJIEK-
Tposuta. Ha ydactke BB CKOpOCTH KoaryimsiMu OCTaeTcsi MOCTOSHHOI; 3TO CBA3aHO C
TeM, YTO MpU KOHLEHTpAIuu 3ekTpoiura C, BenuunHa (-TIOTEHIHaNa CTAaHOBUTCS PaB-
HOMW HYJI0; CKOPOCTb KOAryJISIIIUM IPU 3TOM JOCTHTaeT MaKCUMAaJIbHOTO 3HaUEHUSI.

ning 4 v

Ny

Puc. 7. Koarynsiuonnas kpusas (a)
1 3a8BUCHMOCTb CKOPOCTH KOAryJISIMU OT KOHUeHTpamu (6)

Bsaumuas KoaryJanuus 30JIEH. KO&FyHﬂHHH 30J11 MOET OBITh BBI3BaHA €0 B3aNMO-
I[eﬁCTBI/ICM C ApYyruMm 30JIEM, YaCTULIbI KOTOPOIro UMEIOT HpOTI/IBOHOHO)KHLIﬁ 3apsna. TaK,
CMCIICHUE 30JId TUAPOKCHUAA KEJIC3d, HAaCTULBI KOTOPOIO0 UMCIOT MOJIOKUTEIIbHBIA 3apian,
C OTPHIATENFHO 3apsSHKEHHBIM 30JIeM CYJIb(HIA MBIIIbIKA IPUBOANT K X B3aHMHOH KOa-
TYyJIAIAN:

{[Fe(OH)s]m - n FeO" - (n —x)CI'}x" - xCI';
{[As;Sz]m - n HS - (n —x)H'}x - xH".

B JaHHOM CJIy4a€ Koaryjaanusd 06yCJ'IOBJ'IeHa TEM, YTO KOJUJIOMIOHBIC YaCTUOBI OJHOTO
BUJ1a ABJISIFOTCS KaK 6BI OYCHb KPYITHBIMHU MHOTO3apAAHbIMU HOHAMU — KOAryJITHTaAaMU JJIA
qacTul Apyroro Buaa. Bsaumnas KoaryJjauust KOJUIOMJAHBIX CUCTEM MOKET Ha6.]'HO,I[aTBC$I
n TOrJa, Koraa 4aCTulbl 30JI€ UMEIOT OHHOHMCHHBIﬁ 3apdaA; B 9TOM cliy4dae HpH‘IHHOﬁ
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HOTEPH YCTOMYMBOCTH OJHOIO M3 30JI€i SBJIAETCS CHbHAsA crienrduyecKas ancopouus
MOHA — CTa0MIM3aTOPa JAHHOM CHCTEMBI MMOBEPXHOCTHIO KOJUIOMIHBIX YAaCTHII APYTOM
CHCTEMEL.

Koarynsiuusi 1moj  JelCTBHEM 3JIEKTPOJMTOB. B  GHOJOIMYECKHMX CHCTEMaX
HauboJIbliIee PAKTUYECKOE 3HAYCHHE UMEET KOarylsalus NMpU A00aBICHUH HEOOJbIIUX
KOJIMYECTB DJIEKTPOJIMTA, MOCKOJIbKY KOIUIOMIHBIE PACTBOPHI KJIETOK M OMOJIOTUYECKHMX
JKUIKOCTEH HAXOAATCA B CONPUKOCHOBEHMH C DIEKTponuTaMu. Koarynsauuio KoJIouaHO-
ro pacTBopa MOXKET BBI3BATh JIIOOOW 31eKTpoianuT. OMHAKO Ul KaKIOro 3JIEKTPOJIUTA
Heo0X0qMMa CBOS MHHUMAlIbHAs KOHLIEHTPALUs, Ha3bIBAEMass MOPOrOM KOAryJIALHH
(Cl'l.l()'

Iopozom Koazynayuu Ha3bIBAETCA MUHUMAIIBLHOE KOJNMYECTBO 3JIEKTPOIIMTA, KOTOPOE
crenyer 100aBHTh K KOJUIOMIAHOMY PacTBOPY, YTOOBI BHI3BATh ABHYIO KOAryJAluio (3a-
METHYIO Ha IJla3) — IOMYyTHEHHE PACTBOPA MIIM U3MEHEHHE €10 OKPACKH.

ITopor KoaryJsii MOKHO PacCUMTaTh 110 popMyJie

Cn.x = Can 'Van /(VK.p + Van):
rae C,, — MCXOHAs KOHIIEHTPAIHMs pacTBOPa DIIEKTPOJINTA;

V,,— 00BeM pacTBOpa 3IEKTPOJIUTA, JOOABIECHHOTO K KOJUIOUAHOMY PacTBOPY;

Vp — 00beM KOJUTOHIHOTO PacTBOPA.

Benunuuna, oOpaTHast OPOTy KOAryJsIMU, Ha3bIBACTCS KOATYIHPYIOIUM JSHCTBHEM
(y). Koarynupyromiee aAeicTBHE 3IEKTPOIUTOB Ha KOJUIOUAHBIE PACTBOPBI C HOHHBIM CTa-
ounmzaropom nopuuHsiercst npasumiy Lynbue — [apau. Koarynsiuio KoJUIOMIHBIX pac-
TBOPOB BBI3bIBAIOT JIOOBIE HOHBI, KOTOPLIE HMEIOT 3HAK 3apsJa, IIPOTHUBOIONIOKHbIN 3aps-
ny rpanyi. Koarynupyrolnee aeicTBre HOHOB (y) TEM CHJIbHEE, YeM BBILIE 3apsj MOHA-
KOAryJIsHTa.

Koarynupyrolee neficTBUe HOHA-KOATYJIAHTA MPSAMO MPOIOPILUMOHAIBHO €T0 3apsay B
mectoii crenenn: y = f(z°). Hanpumep, koaryssiust 3oms Agl ¢ OTPHIATENIBHO 3apsiKeH-
HBIMHM TpaHysaMyd (HOTEHLMAIONPEAEISIONME OHBI — AaHUOHBI |7) IPOUCXOIUT 3a CYET
JIEUCTBUS TIOJIOKUTENLHO 3apPSUKEHHBIX HOHOB. 1103TOMY NpH 106GaBIEHHH K 9TOMY 30110
pacteopos NaCl, CaCl,, AICl; koarymupyromee aeiicreue karuonos Na®, Ca®*, A13* 6y-
JIET PE3KO BO3PACTATh:

censcioxosaicTBenHan akaaemua» o

y(Na") @y (Ca®"): y(A1*)=1:64:729.

Koarymnsimus 3051 Agl ¢ momoXXUTEIHHO 3apsKEHHBIMU TpaHyJamMH (ITOTEHIHAIONpe-
JIeTSIOe HOHB — KaTHOHBI Ag'), Ha060pOT, HIET 3a CUET OTPHIATENHHO 3apPSKEHHEIX
noHoB. Jlob6asnenue k 3omo pactBopoB KCl, K;SO,4, Ks[Fe(CN)g] BeI30OBeT yBenuueHue
KOaryJUpymILero AeiCTBYUS aHHOHOB B CIIEAYIOLIEM HOPsIIKE:

Y(CI) : 9(SO,%) : y[Fe(CN)g]* = 1: 64 : 729.

Ot npaswia [ynsue — [apau BCTpeyaroTcsi OTKIOHEHHS, TOCKOJIBKY Ha KOaryJiaupy-
Iollee JIeCTBHE MOHA KPOME 3apsija BIUSIOT pajJlyCc KOarylIHpYIOIIEro MOHa, a Takxke
MIPUPOJa NOHA, COMYTCTBYIOIIET0 HOHY-KOATyJISHTY.
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CunpHOE BIMSHHUE SJICKTPONIMTA HA KOATYJSIHIO KOJUIOWIHBIX PACTBOPOB CIEAYET
YUUTHIBATh IIPU BBEACHUH PACTBOPOB COJIEH B JKMBBIC OPTaHU3MBL. IIpu 3TOM HMmeeT 3Ha-
YeHHE HE TOJBKO KOHIIEHTPAUus, HO M 3aps] BBOAUMBIX MOHOB. Tak, (hU3HOIOTHYECKUHA
pactBop xnopuaa Hatpus (0,9 %) HeNb3si 3aMEHUTh H30TOHUYECKUM PAacTBOPOM Cyib(dara
MArHus, OCKOIBKY B 9TOH COTM HMEIOTCS AByX3apsaubie ousl Mg u SO,%, o6namao-
ue 6osiee BHICOKMM KOAryJIHpyIomuM AeiictBreM, ueM norbl Na* u CI,

[Tpn MHBEKUUIX 3JIEKTPOJIUTA B MBIILICYHYIO TKaHb WM KPOBb HEOOXOJUMO BBOJIUTH
€ro IOCTENEeHHO, MEJICHHO, YTOOBl HE BBI3BATh KOAryJISALUIO OMOJIOTMYECKUX KOJUIOW -
HBIX CHCTEM. BBICTpOe BBEIEHHE JIEKTPOJIHMTA M3-3a Malloi ckopoctu aud¢ys3un ero B
KPOBH WJIM MBIIIEYHOW TKAHU IPUBOJUT K HAKOIUICHHIO 3JIEKTPOJINTA, JIOKAITBHOMY
(MECTHOMY) MPEBBIIEHHUIO €r0 MTOPOTOBOI KOHIEHTPAIMN U BBI3BIBAET KOATYIIALUIO OMO-
cyOcTpaToB, KOTOPYIO TPYAHO OCTaHOBHTH. [IpH MeIIEHHOM BBEACHUH SJIEKTPOIHT yCIe-
BAeT YHOCUTHCS C TOKOM KpOBH U I YHANPOBATH B COCETHHUE TKaHMU, IO3TOMY MOPOTO-
Basl KOHLICHTPAIMSI HE JTOCTHIACTCsl, U KOAryJsiys HE HAcTyIaeT. JTO SBICHHUE B JKUBBIX
TKaHSIX Ha3bIBACTCS IIPHUBBIKAHUEM.

Koarynupyronium saeiicTBueM 00JialaeT JIMIIb TOT UOH AJIEKTPOJIMTA, KOTOPBIN HEceT
3apsiji, IPOTHUBOIIOIOKHBIN 3apsAay KOJUIOWIHOM yacTulbl. Takoil MOH Ha3bIBaeTCS Koary-
JHUPYIOIUM HOHOM. Ero koarymupyromasi ClocOOHOCTh 3aBUCHT OT 3apsija: 4eM BBIIIE
3apsi] KOaryJupylolero HoHa, TeM OOJIbIle BhIPaKEHA €ro Koaryupyolnas CloCOOHOCTh
U TE€M HUXKE MOPOT KOAT'YIISIHH.

Kak BuaHO 13 Tabul. 2, IOPOTH KOAryJsiUK 3JIEKTPOJIUTOB, Y KOTOPHIX BAJEHTHOCTh
KOaryJIMpymolx HOHOB OJMHAKOBa, O4YEHb Majo paznuyarorcs. IIpuMepom moryt ciy-
xuTh NaNOz; u KNOj;. KoarynupyromuMu HoHaMU ISl OTPUIATETBHO 3apsDKSHHOTO 30715
HOJMCTOTO cepedpa SBISIOTCS KaTHOHBI. Pa3nuune B cBOicTBaxX KoaryiaupyromuX HOHOB
Na" u K", 06yciioBieHHOe HX pa3sMepaMy M CTENEeHbIO THAPATAIIMH, MAJIO CKa3bIBAeTCA Ha

3HAYCHUH ITOPOTrOB KOAryJIsIHH.
Ta6nuna 2. [loporu KoaryJasinuu 3oei

OtpunatensHo 3apsKeHHBIH 3016 Agl TTonoxuTeIbHO 3apshkeHHbli 3016 Fe(OH);
Koarynu- TTopor Hopor
OneKTpoauT pyromuii KOaryJsuuH, ONeKTpOIUT Koaryil py- KOaryJisiiuu,

HOH MMOJTB/JT T HOH MMOJIB/JI
NaNOs; Na* 140 NaCl CI 9,25
KNO; K" 136 KBr Br 12,5
Mg(NOs), Mg** 2,60 K2SO, SO/~ 0,205
Ba(NOs), Ba*' 2,40 KoCr,07 Cr,0 0,195

Koarymsmuo MoXHO HaON0IaTh ¥ B TOM Cilydae, €clIM K OJHOMY 30JII0 J100aBHTh
JIPYyrof 307Ib C TPOTHBOIIOJIOKHBIM 3apsiioM (B3aMMHas Koaryysinus). B stom ciydae
KaX/blil 30/Ib MO OTHOLICHHWIO K JPYTOMY BBINOJHSET POJIb JIEKTPOIUTA-KOATYNIATOpA.
[Tpn B3anMHOM KOaryJsiliMy B OCaJIOK BBINAJAIOT YacTUIEI 000MX 30Jeil. DTHM IpueMoM
MOJIB3YIOTCS MIPU OCBETIEHUU MUTHEBOW BOJBI: OUUCTKE €€ OT B3BEILEHHBIX BBICOKOIUC-
MIEPCHBIX YaCTHI] TIECKA, TIIMHBI M APYTHX BEIIECTB (OTPHIATENBHO 3apshKeHHbIE 300M). K
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YupesxxaeHnue o6pasosaHus

BOJIe JOOABISAIOT HEOOJBIIOE KOIMIESCTBO CyNb(aTa allOMIUHHS, KOTOPBIH, THAPOIH3YSICH,
00pa3yeT MOJO0KHUTENBHO 3apsDKSHHBIA 3071 THIPOKCHIA aIIOMUHUS BCIIEICTBHE acopO-
wun siapom A1(OH); moros A1%*: Al,(SO,); + 6H,0 < 2A1(OH); + 3H,S0,.

Bcnenctue B3auMHO# Koaryisiuu 30J€i 4acTUIBI B3BECH OCEAAI0T Ha JHO COBMECT-
HO ¢ ocaakoM A1(OH)s.

PesynbTaToM B3aMMHOW KOAryJsIiu sABJISCTCS W 00pa30BaHUE OCajKa MPH CIMBAHUU
Pa3IMYHBIX BUHOTPAHBIX BUH. B MaHHOM cilydae, BEPOSITHO, KOJUIOUIHBIC YaCTHIIBI PaB-
HBbIX BUH HECYT pa3Hble 3apsiibl. Y CTOWYHBOCTh KOJJIOUIHOTO PAcTBOpPA MOKHO YBEIIH-
YHUTh, JOOABISA K HEMY HEOOJBIIOE KOJIMIECTBO PACTBOPA BHICOKOMOJIEKYIISIPHOTO Bele-
cTBa. JTO SIBJICHUE HA3bIBAE€TCS KOJUIOMAHOM 3amuToi. Tak, HampuMmep, KpacHbIM 30Jb
30J10Ta OBICTPO KOAryJlUpyeT OT MpHOaBIICHHS HEOOJBIIOTO KOIUYECTBA DIICKTPOIIHTA.
Ecmu ke k 3010 305I0Ta TIPEABAPUTEIBHO NOOABUTH HEOOJBIIOE KOJIHISCTBO PacTBOpa
JKENIATHHA, TO YCTOHYHUBOCTD 30115 K ICHCTBHIO KOATYJIHPYIOIINX HOHOB PE3KO BO3PACTAET.
UToOBI BEI3BaTh KOATYIHLHIO TAKOTO 3aIIWIICHHOTO 3011 30JI0Ta, TPEOyeTCs 3HAUUTENb-
HOE KOJIMYECTBO JIEKTPOJIUTA.

MexaHu3M 3alIUTHOTO JEHCTBUS CBOAMTCSA K 00pa3oBaHUIO BOKPYT KOJUIOMIHOM da-
CTHIIBI aICOPOIIMOHHON 00OJOYKH M3 BBICOKOMOJICKYJSIPHOTO BellecTBa. MakpoMOJeKy-
JIBI TIOJIUMEPA, aICOPOUPYACH HA MOBEPXHOCTH MUIICILIBI, 00Pa3yIOT IMPOYHYIO 000JIOUKY,
MIPETSITCTBYIOUTYIO CIUIAHUIO KOJIJIOUTHBIX YACTHII.

Yacto HaOMIOaeTCs MPOIIECC, OOPATHBIA KOAryJISAIUHM, — MEPEX0 Koaryysra B 30J1b,
Ha3bIBaGMBIN TENTH3AIUCH, WIN JAe3arperanueil. Ecnu mpu Koaryinsanuu 9acTHIBL 30JIs
YKPYIHSIOTCS ¥ BBIIAJAIOT B OCAJOK, TO IPH MENTH3alHU YaCTUIBI OCaJKa MEPEeXOIsiT B
pactBop, 00pasys 301b. [Ipu 3TOM pOib Saep BBHIMONHSIIOT YacTHIBI ocanka. Hampumep,
nentusanuio ocaaka ruapokcuia xenesa(lll) moxHo BbI3BaTh 100aBKOI HEOOMBIIHX KO-
mmyectB xsopuza xene3a(lll). Tlpu atom B pacTBOpe MOSABATCS HOTEHIUATIONPEISIISIOIIUE
HOHBI Fes+, aficopONpyIoNIMecs YacTUIIAMHU OCaJIKa W TIOBBIIIAIONIUE UX DJIEKTPUUECKUN
3apsijl, 4TO MPHBOJAMT K OOPA30BAHUIO JBOMHOIO 3JICKTPUYECKOTO CJIOS JOCTATOYHON
TonmuHbl. Ha mentuzanuio BiausieT MexaHudeckoe BoznaeicrBue. Tak, mepeMeniuBaHue
crocoOcTByeT mentuzaiui. CKOPOCTh MENTU3AIUH YBEIMYMBACTCS W C IOBBIIICHHEM
temrieparypel. C mentu3anuei, HanmpuMep, CBs3aHa OYMCTKA MOBEPXHOCTEN OT 3arps3He-
HUH. YacTulpl Tpsi3u MU MOMOIIM MblIa (MENTU3aTOp) OTPHIBAIOTCS OT MOBEPXHOCTH
(TIenTU3UPYIOT), IEPEXOAs B COCTOSIHUE 30J151.
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