PU3SNKO-XNMUS
OANCNEPCHbIX CUCTEM B
PYHKLMNOHNPOBAHUUA

XNBbIX CUCTEM




OuncnepcHble cucTteMbl — CUCTEMBbI,
cocTosiLiMe U3 4yacTtuL oaHOM
c¢a3bl, pacnpeaneneHHbiX B APpYyrouv

OAncneprmpoBaHue — npoLuecc
M3MesibuMeHUAa BeuwecrBsa oqHOM

c¢a3bl B Apyrom

OvucnepcHasa daza — pa3a,
COCTOSILLlaA U3 YyacTtmu

pa3apobsieHHOro Beljecrea

OuncnepcnoHHana cpeaa — cpeaa, B
KOTOPOM pacnpeaesieHbl YacTuubl




NMpusHaku aucnepcHonm
CUCTEeMbl

1. leTeporeHHOCTb

2. AncnepcHOCTb
C yMeHbLUEeHeM pa3Mepa YyacTtul

npun apo6seHnu BeLjecrea
vBeJIMUMBaeTCsa AMCNEepPCHOCTD,
vAesNibHass NOBEepPXHOCTb, U, KakK
cneacrteve, yYMeHblLuaeTcs
TepMoaAHaMUyeckKas
YCTOUMYUBOCTb CUCTEMDI




CBOMCTBa KOJIJIOMAHbIX PacTBOpPOB
1. Bce KoJl/ionaHble PacTBOpPbI
cnocobHbl paccemBatb CBeT, T.e.
onajsiecumpoBaTb. OnanecueHuus
CTAaHOBUTCA 0CO6eHHO 3aMeTHa, ecnm
yepes KOJ1IJIOUAHbIN pacTBoOp
nponyckKkartb ny4yok cxoasiLmnxcs

Jlyden, NnoctaBuMB MeXAy MUCTOYHUKOM
CBEeTa U KIOBETOU C KOJIJIONAHbIM
PacTBOpPOM JINH3Y. Torpga npw
Ha6bnroaeHnn c60Ky BuAEH HApPKO
cBeTAWMNCA KOHYC (kKOHYyc TuHpansa),
UTO YKa3biBaeT Ha HeoOAHOPOAHOCTbL
KOJ1IJZIOUAHbIX PpacTBOPOB.




2. Onddpy3na vyactMu B K.p. npoTeKaer
MeaJIeHHOo.

3. K.p. WMNmMewT HM3KOE OCMOTUYECKOoe
AaBJieHue.

1Ba nocneaHuUx CBOUCTBA YKa3biBalOT Ha
OTHOCUTEJIbHO KPpYMNHblie NO CPaBHEHUIO C
MOJieKyJlaMu nIn MOHaAMM pa3Mepbl
KOJIJIOUAHbIX YaCTUL.

4. K.p. cnocobHbl Kk pamannmsy. T.e. C
NOMOLLbLIO MOJIYNPOHULLAEMOUN NMEeperopoakm
(MeMb6paHbl) MoOryr O6biITb oOTAesIeHbl OT
PAaCTBOPEHHbIX B HUX HU3KOMOJIEKY/IAPHbIX
BelleCcTB, KOTOopbleé NnpoXoaAfAT u4yepe3 nopbl
MeMbpaHbl B OT/IMUME OT KPYMNHbIX KOJI.
yacTtuuy.




5. B oTAainumne oT UCTUHHbIX
PacTBOpPOB K.p. HEYyCTONUYUBDI.
KonnomaHo pacrBopeHHOe BellecTBOo
CNnoco6bHO BblAEeNATbCA
(koarynupoBaTb) U3 pacrtBopa nopj
BJINAHNEM He3HaYUTeNIbHbIX

BHEeLWHUX BO3AeUCTBMnu, obpasys
Koarynart. Koarynart npeacraBnser
cobomn arperartbl U3 CIUMLLUUXCSH
nepBUYHbIX YacTUl.




Koarynauumio MoXeT Bbi3BaTb HarpesaHue,
BbiIMOpa>xmBaHue, MHTEHCUBHOE
nepemMewimBaHme, BBeAeHue B K.p.
Heb6o/1bLNX KoNnYecTs MHANMPEPEHTHOro
3JIEKTPOJINTA, Y/IbTPAa3BYKOBbIE
BO34EUNCTBUA.

T.0. koarynsaumsa - 3To GnusnyecKmu, a He

XUMUYECKUMU npoLiecc.

6. K.p. o6Hapy>xuBaloT iBJiIieHue
anekTpodopesa, T.e. NepeHoC KOJIJTOUAHbIX
4aCTUL B JIGKTPUUYECKOM MnoJie K TOMY Unm
MHOMY 3J1IeKTpoAay, UTO cBMaeTesibCTByeT O
HaJZIMuMM 3apsaaa Yy KOJUJTIOMAHbIX YacTUl.




KonnoungHblie cucremMmbl MOryT 6biTh
TBepAbIMU, XXUAKUMU U
ra3oo6pasHbiMM.

OAHO M TO )Xe BelWecTBO B
3aBMCUMOCTHU OT YCJIOBUU MOXKET
o6pa3oBbiBaTb U UCTUHHDbIN, U

Ko/1oMAHbIN pacTBOop. HanpumMmep,
kKaHndosb B cnupte obpa3syer
MCTUHHbIWU, @ B BOAE KOJIJZIOMAHbIN
pacTBop. Xnopua HaTtpua B Boae
obpa3syetr UCTUHHDbIN, @ B 6eH30)1e — K.

p.-




Kon. CucrteMbl MOXKXHO
paccMaTpuBaTb KakK
MUKpoOretreporeHHbleé CUCTEeMbI C
npeaesbHOU AUCNEPCHOCTbIO U
OrpoOMHOM NOBEPXHOCTbIO

pa3aesia MeXxxay AMcnepcHonm
¢dazom 1 AMcnepcmMoHHOMU cpeaon




Knaccndpukauusa AC no
ANCNEepPCHOCTM

AcC

UCTUHHBIE OO N'bv6éoaucn
PacCTBOPbLI NAHLIC RO pe‘|’:)CHile
cncrem SHGDONS CUCTEMbI
bl HHbIlE
MeHblue (3onn) CUCTEMbI
107 c™m
10-7-10-5 10>-10-3 Bonblue

CM CM 103 cmMm



Knaccudbumkauma AC no
arperatTHOMy COCTOSSHUIO

. ; . —
'T/T\ l )K7 \l ;(//rF | XK /XK e | K/T
nvo

cnna | 5.,  as3p

Bbl n 030

JIN



1. CBo6boaHOANUCNEepCHbIe: 4YacCTuULbl
ancnepcHou cdasbl He CBA3aHbl APYr C
APYroM, HaxXoAaATCA Ha 60/1bLLOM
PaCcCTOSSHMM OfHA OT APYroOuU U MOryT
cBo60AHO NepemMeLllaTbCH B

ANCNepCcCMOHHOMU cpeae

2. CBA3ZHOAMCNEPCHbIE: YaCTULbI
ancnepcHou cdasbl CBA3aHbl APYr C
APYroM Me>XXMOJIeKYJISpHbIMU CUJIaMU U
He CNOoCO6HbI K B3aMMHOMY
nepeMeLleHmo




Nepexoa KOMNJIOMAHOU CUCTEMbI U3
cBoboaHoaAMCNEepCHOro COCTossHUSA B
CBA3HOAMCNEepCHOe -
reneobpasoBaHue, obpa3yrouijmecs
npu 3TOM CTPYKTYPUPOBaHHbIE
KOJIJZIougHble CUCTEMbI — IreJin.

NepeBon rens B 30J1b npw
no6aBneHun 3JIeKTponuTa-
ctabununsartopa - nenTusaums




Knaccndpumkauma AC no

Me)Xx(dazHOMY B3aMMOAEUCTBUIO
1. JinodpobHbIE — cnaboe
B3aMMoAencCTBMe BellecTBa
ancnepcHoun dpasbl CO cpeaou
(nno3onu, aspo3osin, SMYJZiIbCUM,
NneHbl)

2. JinodbunbHblie — CUJIbHOE
Me>XXMOoJIeKyisipHoe B3aunMoaencreme
BeLlecTtB pa3bl U cpeabl C
obpa3soBaHueM cosibBaTHbIX 060s10uek
M3 MOJIEeKYJ1 BellecTBa ANCnepcuMoHHOMU
cpeabl (MblN1a, NMHbI)




YNnbTpaMUKpPOreHHble
(konnomaHble) CUCTEMbI UK
30,1

[Ip3Hakn

1. PasMep yacTtvu amcnepcHou
¢ha3bl OT 107-10° cm

2. leTeporeHHOCTb
3. MHOrOKOMINOHEHTHOCTb




YNnbTpaMUKpPOreHHble
(xonnonaHble) CUCTEMbI UJTU 301U

O6uwmne ycnoemsa nosiyuyeHus

1. HepacTBOpMOCTb BellecTBa
ancnepcHou cdasbl B AUCNEPCUOHHOM
cpepe

2. JlocTnxeHume KoJIJIouaHOM CTeneHu
ANCNEepCcCHOCTHN YacTUuLuaMum AUCNnepcHou
cda3bl

3. Haanume TpeTtbero KOMNOHeHTa-
ctabununsaropa, KOTOpbIN NpenaTcTByeT
arperauumuv yactumu m coobujaer
KOJIJZIOMAHOMN CUCTEME arperatTuBHyYyHo
YCTOMUYMNBOCTDb




MeToAabl NMOJIyHEHNA KOJIJTOUNAHDbIX
CMCTEM

- Apo6bneHue
KPYMNHbIX YacTuy rpyéboancnepcHbIX
CUCTEM [0 KOJIJIONAHOMU CTEeNneHu

ANCINEPCHOCTN

coeAiMHeHue
aTOMOB, MOHOB UJ1I1 UOHOB
MCTUHHOIO pacTBOpa B arperarbl
KOJIIOUAHbIX pa3MepoB




OncneprupoBaHue

1. MexaHn4yeckoe —
pa3aasnvBaHue, ApobneHue,
pacTUupaHue KpynHbIX YyacTtuy
CYyCNneH3UUn, SMYJ1IbCUMN,
NOPOLLUKOB

2. YNbTpa3ByKoOBoOe
3. dNeKTpunyeckoe
4. NenTnsaums




KoHaeHcauus

1. KoHApeHCcauua napoB
2. 3aMeHa pacTBopuTens

3. Pa3sinyHbieé XMMnuyeckKue
peakLuum




O4uucTkKka KoMINTIONAHbLIX CUCTEM

Ovnanuns,
aJIeKTpoananuns,
VAbTpaduabTpauus

OcHOBaHbl Ha CrNOCO6HOCTN MOJIEeKYy/
Pa3HbIX pa3MepoB nIn MOHOB

npoxoaAuUTb Yyepe3 nosyrnpoHuLaeMble
MeMbpaHbl.

KpynHble 4yactuubl 30JIeM uyepes
noJsiynpoHumLaembie MeMbpaHbl
NPOUTU HE MOryT




CTpoeHune KoJIJIOMaHOU YacTUlbl
ona obpa3zoBaHUA KOJIJIONAHbIX
yacTtumu Heo6bxoanMoO TPH
YCJ/1I0BUA:
-AncnepcHana pa3a He AO0JIXKHAa
PacTBOPATbCH B AUCNEepPCHOM

cpepe

-AnNcnepcHOCTb YaCTuLl AOJ1>KHa
6b1Tb OT 1-100 HM.
- Hanunume aneKkTponuTta-
ctabunusartopa.




TBepable YaCcTULbl KOJ1IJIONAHbIX
CUCTEM Ha3blBalOTCA MULUeENJIaMM.
Muuenny obpas3yior:

1. dapo (arperart), cocrosiiee u3
60/1bLLIOro Yncsia aToMoOB UMK
MOJIeKy/1 HepacTBOpUMOro B

pacTBoOpuTesie BellecTBa,
MMerLlero KpucrajJinyeckoe
CTpOeHMue.

2. HA NOBepXHOCTU AApa
aacopobumpyroTcsi MOHbI
3JIeKTponmTa-ctrabmnnusartopa.




CornacHo npasuny ®asHca-lleckoBa:
«Ha noBepXHOCTH ssApa KOJIJIONAHOM
YacTuLbl aacopbmpyroTca T€ UOHbI,
KOTOpble MOryT AOCTPOMTb
KPUCTaJI/ZINYECKYIO pellueTKy 3TOM
YacCTULbI>».

Apcopbupyrowimecs MOHbI

onpeaendaroT 3Hak 1 B€JIMYUUNHY
MOBEPXHOCTHOIO nmoT€éHuUuuaJia "
Ha3biBalOTCH

noreHuuvasjiaonpeagenisaouimmmm 1OHaMM
(MOown).




3. Bokpyr NOW pacnonaraercsa 4acrtb
NMPOTUBOMOHOB 3J1EKTPOJZINTA —
ctabunusaropa, o6pasyrouiux BMecrTe
c MO apcop6bLMNOHHDbIN C/IOM.

4. Aanpo v agCcop6bLIMOHHbIN CNOU
COCTaBNAIOT rpaHyny.

5. OCTaJibHbie NMPOTUBOUOHDbI, HE

BoweAluve B aACOpPOLMOHHDbIN C/NOMN,
o6pa3zyror amddy3HbLIN C/ION
MULLe/JIbl. DTOT CJIOU NOABUXXEH U
MOXKeT nepeMeLlaTtbCcss OTHOCUTEJIbHO
TBepaou ca3sbi-rpaHybl.




OBonHOMN 3nekTpnueckmn cnoum (A3C)
A3C - 3T0 c/2IoU, BOSHUKAOLWMUN HA
rpaHumue TBepaouv m xxmakoum dpasbl
MULIEeNJIbl, COCTOSILLLEN U3

NPOCTPAaHCTBEHHO pa3AeNieHHbIX
3JIEKTPUUYECKMX 3apaaoB

NPOTUBOMNOJIOXKHOIo 3HakKa.
D1eKTpuyecKkme CBOMCTBa
KOJIJIONAHbIX CUCTEM onpeaensatoTcs
Hanunuuem A5C.




CtpoeHue 13C

TBepanana ¢dpa3a
NMoTteHuunanobpasywouime NOoHbI

AACOpPO6LIMOHHDBIN C/IOMN
nPoTUBOMOHOB (C/I0U NO
fenbMrosbLy)

Onddpy3HbIN CION NPOTUBOUOHOB
(cnoun no 'yn)




Muuenna — CTpYKTypHasa eanHuvLUa
nnodobHoro konaaoumaa

——

ANCOPOUMOHHEIM CNOK
NPOTUBOMOHOB

i
;'\ Ouchehy3MOHHEIA Cnoii

NMPOTUBEOMOHOEB




Npasuno NaHeTa-®asHCa-
[leckoBa

Ha MNOoOBEPXHOCTU HALAPpPAad

MuUuLleNnbl aacopb6bupyrorcs
MOHDI, nMmerLumecs B

cocTtaBe aapa, T.C.
aacopb6bupyrorcs MOHDI,
Haxoasiumecs B N3bbitke




AgNO_ + KI = AgI + KNO,,

{m [AgI]nI- (n — xX)K*}*-
r pa Hy n a

{m [AgI]nI- (n - xX)K* }*-
xK*
M MU L e n n a




{m[AgI]nAg*(n- x)NO, -}**xNO -
(rpaHyna nosoXxuTtesibHa)

{m[AgIInI-(n- x)K™}*-
xK*
(rpaHyna oTpuulaTesibHa)




YCTOMUMNBOCTb KOJIJIONAHbIX

cucTem
OAuncnepcHble cCucTteMbl B OT/ZInYme
OT UCTUHHbIX PaCTBOpPOB ABJIAIOTCSH
TepMoaANHAMUMNYEeCKMN
HEeYCTONYUNBbIMM.

Moa YCTOMUMNBOCTbIO ANCINEPCHbIX
CUCTEM NMOHUMAIOT CMNOCOOBHOCTb UX
COXPaHATb CBOE COCTOSIHME M
CBOMCTBA B TeYeHue BpeMeHM.




Pycckum ydyeHbin H. NeckoB B 1925
roay ykKkasana Ha ABa Buaa
YCTOMUYMNBOCTMU:

1 . KnHeTnyeckas
(ceayMeHTaLMOHHAaNA) YCTONYNBOCTDb —
3TO CMNOCOBGHOCTb ANCNEepPCHbIX YacTul

OCTaBaTbCA BO B3BELWEHHOM

COCTOSIHUM.
2. ArperatuBHasi YCTOMYUBOCTb — 3TO

CNMOCO6HOCTb YacTUL ANCNEepPCHOMN
¢ba3bl NPOTUBOCTOATb UX CJZINNAHUIO
(arperauvn).




B 1968 roay pycckum yudeHbin B.
MuwvH npeanoXxxun TpeTuM BuA
YCTOUYUNBOCTM:

KoHaoeHcaLuMOHHaA YCTOMYUBOCTb -
CNOCOOGHOCTbL AMCNEepCHbIX CUCTeM

COXpPaHATb HEeM3MeHHOM C TeyeHueM
BpeMeHMU yaesibHYIO NOBEPXHOCTb.




CenvMeHTaUMsa - 3TO AABJIeHUE oceAaHus
YyacTvuy A0CTaTOYHO 60/1bLLOU MacChbl nNoAa
AeUCTBUEM rpaBMTaLMOHHOIO MOJiA.
rpy6oancnepcHbie cucrembl (NblJib N
CYyCrneH3M1A necka B BOleé) KNHEeTU4YeCKu
HEeYyCTOMUYUBbI U CEeANMEHTUPYIOT.
BbicokoguncnepcHblie cucreMbl (CMecH ra3os,
MCTMHHbIE pacTBopbl) 06nanaroT BbICOKOM
KMHETUYEeCKOMU YCTOMUYUNBOCTDLIO.
KonnongHbie cucrembl (as3po30/11, JINO30J1M)
3aHUMAalOT NMPOMEXYTOYHOEe MoJIoXKeHue.

B HUX YyacTuLbl NnpeacTaBASaAlOT coboun
arperaTtbl MOJIeKYy/, T.e. KpynHee oTAaesibHbIX
MOJI€KYJ1, HO MeJibuye yacTtuy rpyb6o
ANCNepCcHON CUCTEMDbI.




K dpakTopam, onpegensaoluimm
KUHETUYECKYI YCTOMYNBOCTb OTHOCHAT:
-CTeneHb ANCNepCHOCTU KONMJIOUAHbIX
yacTtvuy
- 6pOoyHOBCKOE ABMIKEeHUue
- BA3KOCTb ANCNEepPCHOU cpeabl
- PAQ3HOCTb NMNJIOTHOCTEN AUNCMNEPCHbIX

a3 1 cpeabl.

HaunbonblLiee BAIMSSHUE Ha CKOPOCTb
OCaXXAEeHUA KOJIJIOUAHbIX YaCTUL nMmeeT
cTeneHb ux AncnepcHocTu. Hem
MeHbllue pa3Mep yacTtuy, TeMm 6osbLue
KMHeTn4YecKass YCTOMYNBOCTb.




daKTOopbI, onpependouime
arperatTMBHyI0 YCTOMYUNBOCTb:
- Hanavume y KonnonaHbiX YyacTtmu
OAHOMMEHHbIX 3apAao0B, UTO MellaerT
MM COeAMHMUTbCSH B KpYrMHblie arperarbl
- HaJIMuMe BOKpYr Mmyuennbl

COJ1bBaTHbIX 060J/104eK, COCTOSALLIUX U3
NPOYHO CBA3aHHbIX MOJIEKY/J
pacTBopuTens, obnaaarowmx
3HAUYMNTENIbHOMU YNPYrocrbio. 3TO
COCTOSIHME MOJIY4YUJZ1I0 Ha3BaHue
pacCKJIMHMBaloLWero AaBJieHus
(pencTByeT Ha paccTtosiHum 107> cm).




Koarynauuna konjongHbiX CUCTEM
HapyweHue arperatTuBHOM YCTOMUYUBOCTMU
KOJIZIONAHOM CUCTEeMbI B CTOPOHY
VKPYMHEHUSA 4acTUl 3a CYeT UX CJZIMNaHusA
noa BJIMSHUEM  MOJIEKYJISAPHbIX CUJ
NPUTAXXEeHUA Ha3blBaeTCA Koarysisaymeu
(ot nar. crywjeHme, cBéprbiBaHue).
Koarynauuio Kosasionaos MOryT Bbi3blBaTb:
- 3J1IEKTPOJIUTbI,

- AX3M@HEeHMUSA TeMnepartypbl,
- MeXaHn4YeckKkume Bo3aencrBms,
- MU3MEeHeHue cocCTaBa AUCNepCUOHHOM
cpeabl,
- 3J1IeKTPUYECKNUN TOK U Ap.




DNIeKTPOJINTHAA KoarynsaLus.
OcCHOBHbIE NpaBuJia Koarynauum:
1. Bce anekKTponnTbl MOryT Bbi3BaThb
Koarynauumro. Ho koaryampyroLwumm
AencTrBmeM obnapaer To/1bKO TOT UOH,
KOTOPbIA NPOTUBOIMNOJIOXKEH 3apaay
rpaHynbl
2. Koarynauumio Bbi3biBaeT TOJIbKO
onpeapeneHHas KOHUeHTpauus
3JIEKTpPOJIMTA.
MunHMManbHasa KOHUEHTpPaUUsa 3J1IeKTPOJIMTA,
Bbi3biBaloLwlasa 6bICTPYIO KOArynsauumio,
Ha3bliBaeTcH noporomMm koarynasayumm (I1K).
OH BbiIpaxaeTcsi 06bIYHO B MWIJIMMOJISAX Ha
JINTP KOJITOMAHOIr0o pacTtBopa.




BenanumHa [T1K 3aBUMCUT OT BeJIMMUHDI
3apsaa MOHa-kKoarynsatTopa. Y4YeM Bbille
ero BAaJZIEHTHOCTD, TeM MeHbLUuas
KOHLUEeHTpauus 3JIeKTpoMTa
COOTBETCTBYeT nopory koarynsauuvmum. I9TO
npasuno LWynbua - lNapaun. CyuwecrByer
o6bujass 3aKOHOMEpPHOCTb: C NMOBbILWLEHUeM

BaJIEHTHOCTM MOHAa YMeHbluaeTcs
KOHLIeHTpauus no6asnsieMmoro
Koaryauvpyioulero 3J1IEKTPONIMTAQ, a
COOTHOLUEHMEe NOoporoB Koarynsuumm Ans
OAHO-, ABYX-, U TpeX-BaJIEHTHbIX WOHOB
COOTBETCTBYEeT COOTHOLUEHUIO 4ucen:
COTEH, AeCATKOB U eANHML.




NMpasuno LUynbue-Iapanv

NMopor Koarynsiumm obpaTHO
nponopLuoHasieH LLecCTou CTerneHu
3JIeKTPUUYECKOro 3apsifja MOHOB-
KOaryJsiaToposB

VC = k/ Z6, k — ko3¢ punuenT.

To ecTb, 3HAYEHUHA NMOPOIOB KOATYJSANMMU IJIs
O/THO-, IBYX-, M TPEXBAJECHTHBIX HOHOB KaK

1:(1/2)5: (1/3)5=1:1/64 : 1/729 =729 : 11: 1.




[Topor Kkoaryndaumn 3aBUCUT OT
NnpupoAbl 31eKTPONNTa n oT
BaJIEHTHOCTU KOoaryampyrLwlero MoHa u
BbIYMCNAOT MO DopMmyne:

v = CV(3aekrpouaura)/(V(30is) +

V(3j1ekTpojauTa)) (MMOJIb/J),

roe C — KOHUEeHTpauua aneKkTpoauTa,
MMonb/n; V - MMUHUMaNbHbIK O6BbEM
pAcCTBOpa 3JIeKTpoauTa, npu
nob6aBneHnn KOToporo Havyanachb
Koarynauung 308, M.




3.Koarynupyrowasa cnocob6HOCTb MOHOB
OAMHAKOBOM 3apsAAHOCTU YBeJIMunBaeTcs C
BO3pacTaHuMeM paauyca MoHa.
4.Koarynupyouiee AeUCTBMUE 3J1eKTPouTa
He cBOAMNTCSH TOJIbKO K CXKaTMUIO
andpdpy3HoOro CJ10H1. OaHoBpeMeHHOo
nporekaetr nsbuparenbHasa agcopébumsa Ha
KOJIZIONAHOM yacrtuuye Tex MOHOB
3JIEKTPOJZINTA, KOTOpble WUMEelT 3apsaa,

NPOTUBOMNOJIOXKHbIU rpaHyne.




MexaHU3M Koaryasiumm 3J1eKTpoJiMTamMmu

NMponcxoauT CHATUE DJ1IeKTPUUYeCcKoro
3apsaa, T.e. npyuBeAaeHMne KoJIJIOMaHOM
YaCTULLbl B U303JIEKTPpUUYEeCcKoe COCTOSAsHUe
(C = 0) n ymMeHbLUeHue rnapaTtHOU 060/104KM
KOJIZIONAHOM YacCTuUlbl.
B 3TOM cny4yae npoucxoamT cxkatTue
ancddy3HOro cq1oa nyreMm nepexoaa
NMPOTUBOMOHOB U3 ANMd@PY3HOro C/s10a B
aacop6unoHHbIn. NMpu 3TOM A3eTa-
norteHuuan ymeHbLwiaercs, npu ¢ = 0 Bce
KOoJIJZiIoMaHble YaCTUlbl CeAMMEHTUPYIOT.
KpomMme 3TOoro npomcxoaut nsbuparenbHas
aacopbuma Ha KOJIJTIOMAHOMU YacTULe Tex
MOHOB 3J1EKTPOJINTA, KOTOPbIEe MMEIOT 3apsaa,
NMPOTUBOMNOJIOXXHbIN rpaHyne.




CYCINEH3WMWW - 31O B3BECH NOPOLLUKOB B YXUAKOCTM
(nouBbl U rPYHTDbI, NMIMHAHOE TECTO, LLeMEHTHbIE U
M3BECTKOBbIE PacTBOpPbI, MacC/iIsiHble KPpaCKun).
Pa36aB/ieHHble CYCNeH3UMN UCNOoJIb3YIOTCA ANSA
KpalweHUs TKaHeNn, KOHLUEeHTPUpPOBaHHbIE — B
cTpouTenbcTBe. PasMepbl 4yacTuL CyCrneH3uu
6onbuie, yeM Kon YyacTuubl. CycneH3uu

OAHOBPEMEHHO M NOorJaoLwWarT U paccenBaloT CBET,
ceAAMMEHTaLUNOHHO HeYCTONUYUBbDbI, He

O6Hapy>XMBalOT OCMOTUYECKOIo flaBJ/IEHUA U
6pOYHOBCKOIo ABMXE€HUS, 4YaCTUllbl BUAHbI B
O6bIYHbIN MNKPOCKON, He cnocobHbl kK anddy3unmn.
Kak npaBu/10, Ha NOBEpPXHOCTU YacTul obpasyercs
O5C nnun conbBaTHaa obonouka. &-noreHumnan
4acTMLU MMeeT Ty XXe BeJIMUMUHY, YTO U ANN
TUNMUYHbIX 301en. Moa BAnAHUEM 3J1eKTPOJINTOB
CYCNneH3uUn KoaryJimpyior.




OMYJIbCHUM — 3TO AUCNEPCHbIE CUCTEMBI, B
KOTOPbIX U ANcnepcHan ¢asa, n AucnepcmoHHas
cpena - xuakue. CreneHb ANCNEPCHOCTU O06bIYHbIX
3MYJIbCUN HE OUYEeHb BeJIMKa: paanyc UxX Yyacrtumuy
nopsaka 103 - 10™° cM. O6bIYHbIE 3MYJIbCUU - 3TO
MUKpoOrereporeHHblie CUCTEMbI, COCTOSAALLME U3 ABYX
HeCMeLlnBaLWMNXCH XXUAKOCTEN, OAHA U3 KOTOPbIX
ancnepruposaHa B AAPYrov B Bue BeCbMa MeJIKux
kKanenb. O6bIYHO oaHa U3 a3 aMynbCUU - BoAa.
Opyrou ¢bazon MmoxkeTt 6bITb NNtob6bas opraHnuyueckas
XXNAKOCTb, HE CMeLuMBaloLWasaca C BOAOWU: Maco,
6eH30n, 6eH3UH, KepoCuH u Ap. Ty APYryIo
XXUAKOCTb NPUHATO Ha3biBaTb, HE3aBUCUMO OT ee
XUMUNUYECKOMU npupoabl, macsiomM. Kpome Boabl U
Mac/la, BCsAKasa yCTonumBasi SMyJibcusa obsasaTenbHO
COAEPXXUT eLle TPETUU KOMIOHEHT, NpMaaloLWn en
arperatTMBHyro YCTOMUUBOCTb, KOTOPbIN
Ha3bliBaeTCHA SMYJ/Ibratopom.




Boaa v Mmacno obpa3yrotT aMyJibCuUm
ABYX TUMNOB.

NepBbiX TUMN: BOAA — ANCNEepPCUOHHaNA
cpena, Macso — gucnepcHas ¢gasa, 3T0
3My/1bCUMN Macna B Boge (M/B) -
npsiMblie 3MYJIbCUMN.

Bropou TMn — 3MyJibCuu BOAbl B Mac/ie
(B/M) — obpaTtHble.




Pasnuuatlor 3MYJIbCUMU pa3baBsieHHble "
KOHLeHTpupoBaHHble. Pa36aB/fieHHbleé >5MYJiIbCUM
(koHUeHTpauma aucnepcHon ¢a3bl oo 0,1 %)
CTabMnNuanpyroTca 3/1eKTposiMTaMyu, co3aalowWmMMm
ABOMHOM DJ3J1IEKTPUUYECKMMA CJIOU Ha MNOBEPXHOCTMU
SMYJ/Ibr'MpPOBaHHbIX Kanenb. OHM ycTounuumBbl b6e3
cneumanbHbIX 3Mynabratopos. KoHUeHTpUpOBaHHbIE
3MyNnbcun (KOHLIeHTpauua AucnepcHom ddasbl >
1%) YCTOUUYMUBDI TOJ1bKO B NMPUCYTCTBUMU
cneuMasibHbiX 3MYyJibratopoB, B KavyecTBe KOTOPbIX
MCMOJIb3YIOTCSH BellecTBa, obpasyrowme Ha
Kanesibkax 3MYJ/ibrMPOBaHHOMU >XUAKOCTU NMPOYHYIO
NnJeHKy, He pa3pbiBalolLlYyIOCA NMPU CTOJIKHOBEHUSAX.
3TO BMC, XXeJilaTUH, KayJyk, CMOJ1bl "
noslyKoasionabl — MblJia.




OMyNibraTop Bbilbupaerca B COOTBETCTBUMU C
npasuJiom: asmynbcun M/B
ctabunnsnpyrorcsa pacteopuMbiMU B Boae
BMC, HanpunMmep, 6enkamu, m
BOAOPACTBOPUMbIMU — rTMAPOMUIIbHBIMU
MblJlaMU, HaNnpuMep, os1IeaToOM HaTpuUS.
OMmynbcuu B/M ctrabunusumpyrorca BMC,
PacTBOPMMbIMMU B yrsiesoaopoaax,

HapuMep, NOJIMN306YyTUNEHOM,
oneodpusibHbiMU CMOJZIaMMN U MblJlaMU C
noJimBaJleHTHbIMM KaTuoHamMmu (osieaTtoM
KaJibLiuA), He pacTBOpUMbIMU B BoOleé U
PacTBOPUMbIMM B yrnesogopoaax.




OMYJIbCMUN C KOHLIEHTpaLuueun amcnepcHom
da3bl 60onee 74 % Ha3bIBAIOT
xenarmHUpoBaHHbIMH. T1I0 (PN3NYECKUM
CBOMCTBaM OHM OT/IMHAIOTCH OT O6bIYHbIX.
O6blYyHbIE 3MYJIbCUUN — ITO XXUAKOCTMH,
HanpuMmep, MOJIOKO, CJZINBKMW;
KeNlaTUHUPOBaHHbIEe — TBepaoobpa3Hbl,

HanpuMmep, KOHCUCTEHTHbIe CMa3KMu,
CJ/INBOYHOE MAacCJiI0, MaprapuH, MamoHes,
rycrblieé KpeMmbil.

DMYJ1IbCUIO OAHOI0 TUNMa MOXXHO NpeBpaTUTb
B OMYJIbCUIO ApPYroro tmna. 310 siBJieHUe
Ha3blBaeTcAa obpawjeHnemM a3 B
OMYJIbCHUSIX, OHO AOCTUraeTca nyTem
M3MEHEeHMs Npupoabl 3Mynbratopa




[TleHaMu aBNAOTCA ANCNEepCHble CUCTEMbI, B
KOTOpPbIX AUCnepcHasn a3a — ras, a
AncnepcvMoHHas cpeaa — XXUAKOCTb,
BbITAHYTAaA B TOHKMeE NJIeHKU. [ipyrnMmm
CJZ1I0BaMu, NneHbl — 3TO
BbICOKOKOHUEHTPUPOBAaHHbIE 3MYJ1IbCUMU ra3a [
XXNAaKoctTn. NeHamm ABNAKOTCA MHOrme

CTpouTesibHble U N30ZISILLUOHHbIE MaTepuanbl
(neHo6eToHbI, NMeHoMnJ1acCTbl, NeM3bl), a TaKXXe
npoaoBOJibCTBEeHHble ToBapbl (nNacTtuna,
3edpup, Mycc 1 1.A4.). lNNeHbl UCNONb3YIOTCA NP
OrHeTyweHuu, npoueccax gpsotaLlmm.




Ona nonyyeHnss YCTOMYNBOMU NEHDLI
HeobxoanMbl cTabunnsatTopbl -
neHoobpa3soBaTesnin, B KayecTBe KOTOPbIX
MOryT MCMOJIb30BaTbCHA NOBEPXHOCTHO-
akTuBHble BMC, Mbina v ap. Monekynbl
neHoob6bpa3soBartensa agcopbupyrorcsa Ha
rpaHuvue pasaena a3 tTakmMm obpasom, 4To

nx rmapodobHan yacrtb (yrnesoaopoaHbIn
paaAvKaJs) HanpasJ/ieHa B CTOPOHY ra3oBom
cda3bl, a rmapodpusibHasa B BoAy.
f'mapodpusnbHaa 4YyacTb MOJI€KY/Jibl
rmapaTmpyercsa Boaoun, obpasysa rmapartHbie
CJIOM onpeaeneHHOM TOJIWMHbI,
3alMilaolme nNy3bipbKU ra3a ot CJIMSSIHUA.




NMeHa MoXKeT 6bITb NOoNy4yYeHa
BCTpSAXMBaHMUEM pacTBopa
neHoob6bpa3soBaTens B UMIMHAPE U
nponycKkaHueMm Bo3ayxa yepes
nOopuUCTbIN PpUNbLTP, NOMELLEHHbIN B
pacTBoOp neHoobpasoBartens. Tperun
Crnoco6 cocTouT B TOM, YUTO CTpPYH

pacTBopa C onpeaesieHHOU BbICOTbI
najgaeTt Ha NoBepxXHOCTb TOro e
PacTBOp, HaxoAsLWerocsa B LMaAnHApe.




Bpemsi )x3HMN rneHbl onpeaensercs
BpeMeHeM CyllecTBOBaHUA ee
onpeapeneHHoro obremMma ¢ MOMeHTa
BO3HUKHOBEHMSA A0 NOJIHOro paspyLlieHus
WJin BpeMeHeM, 3a KOTopoe BbicoTa cTos16a
neHbl ybbiBaeT B ABa pa3a.

KpaTHOCTb rneHbl — 3TO OTHOLWUEeHue
HayaJibHOro o6bemMa neHbl K 06 BEMY

pacTBopa neHoobpa3soBartens,
n3pacxoaosBaHHOro Ha obpasoBaHue 3TOM
NEeHbl.

Xnakyro neHy, crabnnmampoBsaHHylO MbIJIOM
mav BMC, MOoXxHO pa3pywuutb, no6asus lNAB,
BbiTECHSAIOLLEee neHoobpa3soBaTesb C
NOBEpPXHOCTU NYy3blPbKOB.




ASPO30JIN. A3p030/1I1 UTPalOT BaXKHYIO POJib
B METeOopOoJIOrM1, B CeJZIbCKOM XO3SAUCTBE
(po>xpeBaHue, 6opbba c Bpeautensmum), B
BOEHHOM paene (CUMrHasibHbleé U MaCKUPYIOLLUE
AbiMbl). BOMIBLLUMHCTBO TONMJIMBa COKUraeTcs B
pacnblJIeHHOM Buae. TylueHue noXxapos

3 deKkTnBHEee NpoBOoAUTDb NMPU NMOMOLLN
BOASSHOU nbiin (BOASSHOM 3aBecChbl).
A3p030/1M OT/ZINHAIOTCH OT JINO30JIEN MAJIOM
BSAASKOCTbIO AANC cpeabl U OTCYTCTBUEM
ctTabunusupyrouiem cosibBaTHOU 060/104KH
mnm A193C Ha noBepXHOCTU ANC YaCTUL.




A3po30/21n HeycTonunBbl. J1TIo60M a3p0o30J1b CO
BpeMmeHeM pa3spywaerca. N'pyéoancnepcHbie
as’3po30JZiIM ceaMMEeHTUpPYLoT. BbicoKoAUC
a3po030JIM pa3pyLlalOTCHA BCeACTBUE 4YacTbIX
CTOJIKHOBEHMMU HacTul Mexxay cobon nam co
CTeHKaMu cocyaa (Ans NnpupoAaHbIX
a3po030Jien C NpPenaTCTBUAMU: AepeBbsiMMU,
34aHUAMM M Np.). HacTuubl as3apo3onen
nepemMeLlaroTcs He TOJIbKO noa AeucrtBmem
MeXaHU4YeCKUX CUJ1, HO U noa AeNCTBUEM
OAPYIrMX rpaAveHTOB: 3J1eKTPU4YeCcKoro
noteHumana (anexkrpodopes); tTeMmneparypbl

(TepMmodopes).







