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17.1KoJLtonaHas
XUMUSA

— 3TO XUMHUHA
NUCIEPCHBIX CUCTEM.



JlucnepcHbIMY HA3BIBAKOTCA
MHUKPOreTeporeHHbIe
CHCTEMbI, B KOTOPbIX
MHUKPOCKONMUYECKHUE

YACTHUIBI JUCIIEPCHON (Pa3bI

PABHOMEPHO pacnpeaejaeHbl

B JUCIIEPCHOHHOH Cpe/e.



Mogesb TUCIIePCHON CUCTEMBbI

JAncnepcuonHast
cpeaa

Q YacTunpbl

() HCIIePCHOI
@ (pas3bl




Kiaccupukanusa JucnepCcHbIX
CUCTEM

1) I1o cTeneHH AUCIIEPCHOCTH

/ \

KoJsstonaHO- I'pyoo-
TUCIIEPCHbIE TUCIIEPCHbIE

107°< a< 10" "m 1077< 0 < 10™m

O- JTHAMETP YaCTHIbI JUCIICPCHOM
(pa3bIl



2) I1o cTeneHu B3auMOAEHCTBUSA
TUCIEPCHOU (ha3bl U TUCIICPCHOHHOH
cpeabl

Iloa X B3anuMoaencTrBueM
IHOHUMAKT 00pPa30BaHUE
COJILBATHBIX 000JI04YEK
BOKPYI YaCTHII
TUCIEPCHON (pa3bl.



JIncnepcHbIe CHCTEMbI

/\.

JIno(UIbHBIE - 310
CHCTE€MbI, B KOTOPBIX
CHJILHO BbIPaKeH
3P @eKT cobBaATAIUHA
(pacTtBOopsl BMC 1
ITIAB). Oun
YCTOMYMBBI; UX
o0pa3oBaHue NMPOTEKAET
CAMONIPOM3BOJILHO.

JInogoOHBIE - 310
CHUCTEMbI, B KOTOPbIX
3P PeKT coIbBaATAIIUH
OTCYTCTBYET
(xMcnepcuy MeTaJIJIOB H
TPYAHOPACTBOPUMBbIX
coJiein). OHM He
YCTOMYMBBI; HX
o0pa3oBaHue NMPOTEKAET
He CaAaMOITPOM3BOJIbHO.



3) I1o oTCYTCTBHUIO HJIM HAJIUYHUIO
MEKMOJICKYJISPHOI0 B3aMMOJACHCTBUA MEKIY
YacTUIAMU JUCIIEPCHON (Pa3bI

L —

CB000aHO- CBA3HO-
AUCHIEPCHBIC — AUCHCPCHbIC —

YaCTHIIBI HE YaCTHIbI CBA3aHbI
CBSI3aHbI MEXKITY MEKITy CO00H; NX

c000HM U CBOOOIHO ABHKEHHE

nepeMeniaTCs 3aTPYIHEHO (reJiu,

(adpo30.H, CTYAHH)

JIM030J11)




4) 1o arperarHOMY COCTOSITHUIO AUCIIEPCHOMN (pa3bl U
JAUCIIEPCUOHHOH CPe/Ibl

Jlucnep- I[I/IC- Tun
CHOH- mepc | CMCTeMBbI Hp UM ep bl
Has _HAST
cpe-
1 (hasza
Aspo3o- Tymanebl, 00,1aKa,
I K AR/ AIPO030JIM KHUIKUX
JIEKAPCTBEHHBIX
F npenaparoB
T /T

JBbIM, IbLJIb, MOPOLIKH,
a3P030JIM TBEPABIX
JIEKapCTB




JINo-

JIN

I'//K

K /K

T/XK

Kuakue nme”pl

IMYJIbCHU: MOJIOKO,
JIEKAPCTBEHHbIE
IMYJIbCUH, KPEMBI

KoJsutonaHbIe
pacTrBopsl (30J1M),
CYCIICH3M MU




Coun- TBepable neHbl : XJ1€0,
I' [I/T nemMsa,

JT030J/IN .
AKTUBUPOBAHHBIN YI0JIb

T | K %1 Kemuyr, onan

T IlBeTHBIE CTEKIIA,
T/T \munepaJbl, cniiaBb




CoriracHo cOBpeMeHHbIM
[peACTaBIEeHUAM, JIH000e
TBepAOE TEJI0 — ITO
BbICOKOIMCIIEPCHAS CUCTeMaA,
TaK KakK pa3Mepsbl Ae(eKToB
KPUCTALIMYECKHUX PelleTOK
COOTBETCTBYIOT pasMepam
KOJLJIOUAHBIX YACTHII.



17.2 ]l moJ1y4eHust
KOJIJIOUHBIX PACTBOPOB
(30J1€M) HCIOJIB3YIOT:
1)MeTon
TUCIICPrAPOBAHMSA,

2)MeTo1 KOHJAEHCAIIMHA



Metoa
TACIEPIrUPOBAHUSA—
APO00/IeHHEe KPYIHBIX
yacTUIl A0
KOJIJIOUJTHOU CTECIEHH
JTUCIIEPCHOCTHM.



JlucneprupoBaHue MOXKHO
OCYILIECTBJIATD :

a) MeXaHUYEeCKHM JAPOo0JIeHueM
(mrapoBble, KOJJIOM/IHbIE
MeJIbHUIIBI);

0) DJIEKTPHYECKUM PaACNbLICHUEM B
BOJIBTOBOM Ayre (IoJiydeHue 30J1en
Au, Ag, Pt u Ipyrux MeTraJljioB);

B) JI€UCTBUEM YJIbTPA3BYKAa;



r) MeTO/1 NMenTu3anuu-

APo0J/IeHUEe
CBEKEIPUTOTOBJIEHHBIX 0CA/IKOB
HAa OTJeJbHbIE KOJJIOUIHbIE
YacTULbI IPU 100aBJICHUN
He00JbIIOI0 KOJNYECTBA
IJIEKTPOJUTA-TIENTH3AaTOPAa B
pacTBop.



M OHBI JIEKTPOJINTA-
[enTu3aropa aacopoupyrrTcs
HA IMOBEPXHOCTH YaACTHIL
0cajakKa, cooouass um
OJHOMMEHHBIH
IEKTPUUYECCKHUH 3aPs/I U
CIIOCOOCTBYH IEepexoay BO
B3BCIICHHOE COCTOSTHHE.



IMenTn3anusa uMeetT 00JbIIIOE
OMOJOrn4ecKoe 3HAYCHUE:

paccacbiBaHHE
ATEPOCKJIEPOTHYECCKHUX OJIAIIEK,
IMOYCYHbIX U MECUYCHOYHBIX
KAMHEH! IMPOUCXOIUT IO
BO31EHCTBHEM JICKAPCTBEHHBIX
[penaparoB-1menTu3aTopos.



MeToa KOHIAEeHCALIMH

— COCAMHECHHE AaTOMOB,
MOJIEKYJ HJIH HOHOB B
arperarbl KOJLIJIOMJIHOH
CTCIeHHU AUCIICPCHOCTH.



KonaeHcanus

O\

XUMH4YecKas | |(pusmueckas



B ocHOBe xXumMuueckou
KOHJACHCAIIUU JIeKAT
XUMHYECKHE PEAKIMH,
HPOTEKAIOIIUE C
o0pa3oBaHHuEM
TPYAHOPACTBOPUMBIX
COeIMHEHUH.



* OBP
2H[AuCL,] +3 H,0, — 2 Au |+
+8 HC1+3 0,

[HOJIYYEHHE JUCIIepCun
PAAMOAKTHBHOIO 30J10TA JJIs
JIEYCHHUS OHKOJOTH4YeCKNX
3400/IeBaHUH



* TUAPOJINI
FeCl, +3 H,O < Fe(OH),| +3 HCI

°* MOHHBIA O0MeEH
AgNO, + KI — Agl| + KNO,
IoayuyeHue nporaproJja

(CMJIIBHOAEHCTBYIOLIET O
AHTUCENTHKA)



IHoayuyeHHe TUCIEPCHBIX CUCTEM
METOA0OM (DU3NYCCKOU
KOHICHCAIIMUA BBINOJHAIOT:

* IYTEM 3aMEHbI PACTBOPHUTEJIA:
B HCTUHHBIA PACTBOP A00aBJIAIOT
KHUIKOCTh, B KOTOPOH
PACTBOPEHHOE BelleCTBO
HPAKTUYECKH He PACTBOPUMO;



* IOHMKEHHUEM TeMIIepaTypPhbI
NJIM MOBBLILIEHHEM J1aBJIeHUSA
[IAPOB U ra3oB, NPUBOASAIAM
K UX KOHJIeHcauMu. Tak B
IpUpoae 00pa3yrTCd TYMAHDI
1 00J1aKa.



B opranusme
IPEeBAJTHPYIOILIUM ABJIACTCS
KOHICHCAIIMOHHBLIU METO/I.
OaHUM U3 HEMHOI'HUX
HPUMEPOB JUCIEPrUPOBAHUSA
ABJIACTCH SMYJIbIUPOBAHME
’KHPOB B KHIIICYHHUKE.



MeToabl OUUCTKH 30J1€HU

1) JINaJIN3 U JIEKTPOIHATIN3—
OYHCTKA 30JIeM OT JICKTPOJIUTOB

2) YabrpadmiabTpanua-oTaeJIeHre
TUCIIEPCHON (pa3bl OT
TUCIIEPCHOHHOU CPeabl



JImajan3 OCHOBAH HA
NPUMEHEHUH MeMOpaH,
3aIEPKUBAIOINUX KPYITHbIE
KOJIJIOUJIHbIE YACTHIbI
IHPONMYCKAKIINX HOHBI U
MOJIEKYJIbI
HU3KOMOJIEKYJISIPHBIX
BeIleCTB.



IlpocTeniuu AUAJIU3ATOP

Bona

MeMOpaHa

AMaJIn3arT



Jlnaauns nporexkaer
MEIJI€HHO, HO OH MOKET
OBITH YCKOPEH IMyTeM
HPONYCKAHMS
IIEKTPUYECKOI0 TOKA
yepes 30/1b, MOAJIeKAITAN
OYMCTKE.



Taxou mpouecc moJay4ua Ha3BaHUE
WIEKTPOAMNATIN3A, A COOTBETCTBYIOIIUN
HPUOOP — JIEKTPOAUAIN3ATOPA.

PacTBopu
TeJIb




YabrpapuiabTpanmus —
OCYIECTBJISAETCH IIyTEM
IPOJAABJIMBAHUA 30J14 Yepes
IJIOTHBbIE (PUIBTPHI,
HeNPOHMIIaeMble 1JI YaCTHII
TUCIEPCHON (pa3bl.



POuJIbTPOBaAHHUE
00ObIYHO
IPOBOIAT MO/
TABJICHHUEM WU
B BAKYYMe.




Ilpouecc yabrpapuiabrpanuu
JICKUT B OCHOBE PadOThI IOYEK.
BemecrBa ¢ MOJISPHON MAaCCOH
10 10 000 mpoxoadaT yepes3 CHTO

0azajabHOU MeMOpaHbI CBOOOIHO,

a C MOJISPHOHU MAaCCOM CBBIIIE
50 000 - TOJIBKO B HUYTOXKHBIX

KOJIMYEeCTBAaX.



IlpumMmepoM coueTaHus
AUAJTA3A U
VIALTPAPUILTPAIIMUN ABJIACTCS
annapar "'McKyccTBeHHas

nouka', npeaHazHaYeHHBIH 1151
BPEMECHHOM 3AMEHBbI MOYEK NMPH
MOYE€YHOU HEAOCTATOYHOCTH.



Ipudop «UckyccTBeHHAasA

MOYKA) ’
JlaHHBIA METO/

JICHCHUHA
HAa3bIBACTCH
- reMmoaua’Jimn3oMm.




17.3 CoritacHo
MUIEJJIAPHOU TCOPHUH,
30JIb COCTOUT M3
MUIEJT U
HHTePMHULCJIIISAPHON
KUJIKOCTH.



MuueJsia — 31o
IEKTPOHEHTPAJIbHAA YACTHIIA
AUCIEPCHON (ha3kbl,
OKPYKE€HHAA TBOMHBIM
IIEKTPHUYECKHUM CJI0E€M MOHOB.

HNHTEepMULIC/UISAPHAA KUIKOCTD
— J3TO AUCIIEPCUOHHASA Cpeaa,
pasaeasaomas MALEJIbI



OcHOBY MHIIE/JIBI COCTABJISIIOT
MUKPOKPHUCTAJIBI TPYAHO-
PACTBOPMMOIO BelleCTBA,
Ha3bIBaeMble arperarom. B
pe3yjbrare u30uparejJbHON
aICOPOIIMH HA NIOBEPXHOCTH
arperara aJjcopoupyrTcsi HOHbI
IEKTPOJIUTA-CTA0HIN3ATOPA.



Ipumep. PaccmMorpum
CTPOCHME MMIE/IJIbI 30JI5

Agl, oGpasyromerocs B

pe3yJbTare peaKkiyum:
AgNO, + KI — Agl + KNO,

n30. TBepaas
(paza



JJIEKTPOJIUT B U30BITKE
(AgNQ,) siBasieTcs
CTA0MJIN3ATOPOM T.K. CO00IIAET
YCTONYUBOCTH KOJJIOUIHBIM
yacTuuam. U3 ero nonon
(bopMupyeTcsa IBOUHOH
IEKTPUUYCCKUH CJIOM BOKPYT

arperara: AgNO, — Ag”+ NO,



Dopmysa muneIbl Agl

AICOPOMOHHBIN CJIOH
\

{fm Agl] h Ag" (n - x)\ U3\_}X+X NO,

\— } HPI/I \ TTNMNTT I
| Y
\ } JudPpy3nbin
Y CJIOH

\

}

MnuLﬂ.ﬂa



IHHOUM — moreHumMaonpe IsaoIme
HOHBbI, AICOPOUPYIOIIHECS HA
IHOBEPXHOCTH arperara,

IIPU — npoTMBOUOHBI,
aJcopoupyromuecs Ha
IHOBEPXHOCTH SIAPa; OHHU BXOAAT
KAK B COCTaB aJCOPOIMOHHOIO,
TaK M B COCTAB AU(PPY3HOI0 CJI0sI



Ko/utonaHas yacTuna (rpanyJja) —
ITO YACTh MUIEJLJIbI, COCTOALIAA U3
arperara v aJCOpoOIMOHHOIO CJIOA.
3apsia rpaHyJbl PACCYUTHIBAIOT
KAK aJIred0pam4ecKyro Cymmy
HOHOB, BXOAAINMUX B €€ COCTAB:

+n -1(n-x)=+n-n+x=+x
ey



OOpa3oBaHue JBOMHOIO
1eKkTpruYecKoro cjos (/19C)
IHPUBOAUT K TOMY, UTO HA
IIOBEPXHOCTH pasaeJia
aaCOPOMOHHOrO ¥ 1M(pPy3HOro
CJIOS MOABJISACTCH NIEKTPUUYCCKNHA

NMOTEHIIUAJI, HA3bIBA€MbIH
IEKTPOKHHETHYECKUM (J13€eTAa)
noreHuuagom (S, B)



¢— MOTEHIMAJ CJAYKUT

* MEPOM YCTOMYHUBOCTH
KOJIJIOMJIHbIX YaCTHII,

°* MEPOU pa3MepPoB
MEXKIeTOUYHbIX
IPOCTPAHCTB 1IN VIiVo



17.4 Ousnuyeckue CBONUCTBA
KOJIJIOUJIHBIX PACTBOPOB

/ \

MoJuieKyJIapHO- JJIeKTPO-
KHHETHYECKHue KHHETHYECKHe

\/

OnTnueckue



BakHeniye MoJeKVJIAPHO-
KHHEeTHYeCKHue CBOMCTBA

1) bpoyHoBCcKoOe€
IBHKECHUE —
Xa0THYECKOE IBMKECHHUE
YACTHI JUCIIEPCHOH
(ba3bl o
BO3ICUCTBHEM YIapOB
MOJIEKYJI
TUCIICPCHOHHOU Cpeabl




2) Anpy3uss — camonpouspoabubIii

[pPOLECC BLIPABHUBAHUA KOHUEHTpPALUMA
YyacTUll M0 BceMy 00beMy pacrBopa B
pe3yjbrare OpPOYHOBCKOIO JIBHMIKCHMA.
XapakrepucTukon aup@y3un SABIACTCSH
ee kKo pPpuuuent D, 3aBucAmUr oOT
pa3MepoB YacTul (r) U BA3KOCTH Cpeabl

(M):
RT

6mnrN ,



3) CenuMeHTAIMA —0CEAaAHHE
YACTHUIl JUCIIEPCHOA (pa3bl MO/
NEeUCTBHUEM CHJIbI THKECTH.
OnpeneseHue CKOPOCTH OCEAAHUS
I10JI02KE€HO B OCHOBY
CeMMEHTAIIMOHHOro aHaJjm3a. On
IIUPOKO UCIIOJIb3YETCH AJIsA
OLIEHKH COCTOSAHUSA IPUTPOIIUTOB.



Onpeneienue
COD -
Ba'KHbIU
NTUATHOCTHU-
YeCKHUH TeCT.




Oco0ble onTuyeckue
CBOMCTBA JUCIHEPCHBIX
cucTeM 00YCJIOBJICHBI TEM,
Y10 pasMepbl KOJJIOUIHBIX
YACTHUIL COMMOCTABMMBI C
NJUHOU BOJIHBI BUJITUMOTIO
CBETA.



ITO NPUBOIMT K
paccesiHUIO CBETA,
IPOXOAsIlIEro yepes
30J1b.

s



Kciau J1y4y cBeTa HAIPABUTH
HA KOJLJIOUIHBIA PACTBOP, TO
ero nNyThb oyaer
O0OHAPYKUBATHCSI HA TEMHOM
(boHe B BH/I€ CBETHILIECIOCS
KOHYCAa, HA3bIBA€MOI'0
KOHYCOM THMHIAJISL.



Konyc Tungaiasa




Koporkue BOJIHBI (CHHAA
U (DHOJIETOBAA YACThH
CIIEKTPA) pacceuBaKTCs
CUJIbHEE, YeM JJIMHHbIEe
(KeJTO-KpacHasi 4acCTh
CIIEKTpa).



e
IDTUM00bLSICHSIETCH r0Jy00oH nBeT
HeOa.




JJIEKTPOKHHETHYECKUMH
sIBJICHUSIMM HA3BIBAKTCH
IPOLIECChI, MPOTEKAKINME B 301X
MO BO3AECHCTBHUEM BHEIIIHEIO
IEKTPUUIECKOro moJisi. K Hum
OTHOCHT
* y)JIeKTpoOdope3
7]

*3JIEKTPOOCMOC.



diekTpodopes (3JEeKTPO... U Irped.
phoresis - HeceHHe)-3T0
HANpaBJIEHHOE JIBUKECHHE
KOJLJIOUTHBIX YACTHII IO JeHCTBUEM
BHEIIIHEr0 JIEKTPUYECKOI0 MOJIsi
OTHOCHUTEJIbHO HENMOABUKHOU
TUCIIEPCUOHHOM CPe/bl.

dJeKkTpodope3 ObLI OTKPLIT D.
Peucom B 1807.



CKopocCTh ABMIKEHHMA YACTHIL K JJIEKTPOAAM
(u) cBg3aHa ¢ HANPSIKEHHOCTHLIO

yaexkrpudeckoro nous () ypasuenunem
CMO0JIyX0BCKOIO:

ek
U —
> o knn
rae T) - BA3KOCTH Cpebl,

< - TUIJIEKTPpUYeCKada MOCTOSTHHASA



JJIeKTpodope3 Mo3BOJIseT

OIPEAEJATH &- MOTEHIMAJBI KaK
KOJLJIOUAHBIX YACTHII, TAK U
"KHUBbIX KJIETOK, 0aKTepUH U

BHPYCOB, IOCKOJIbKY OHH HECYT
ICKTPUICCKUH 3aPAd H
CIIOCOOHBI IepeMeIaTbCs B
ICKTPUYECKOM I10J1e C
OIIpPeaeJICHHON CKOPOCTHIO.



djekTpodope3 NIPUMEHAETCH A1
IUATHOCTUKHU M KOHTPOJIS 32 X0A0M
00J1e3HM.

Kro ucnoJib3yroT /115l BBEIeHUS
JIEKAPCTBEHHBIX BEIIECTB B
[OPaKeHHbIE OPraHbl YeJI0BEeKa.
MeToa umMeeT psaa HIPpEeUMyIIeCTB
10 CPABHEHMIO C
TPAJAUIMOHHBIMHU CIIOCO0AMH
BBE/JICHHUS NIPEenaparos.



JJIEKTPOOCMOC -

ITO ABHIKECHHE TUCIICPCUOHHOM
cpeabl OTHOCHUTEJIBHO
HEeNMOABHKHOH TUCIICPCHOH
(pa3nbl yepes
HOJYIIPOHUIIAEMYI) MEMOpaHy
BO BHEIIHEM JICKTPHYECKOM
moJie.



OH npuMeHseTCs B
MeaUuIMHEe IJIs
OYUCTKH JIe4eOHBIX
CHIBOPOTOK.



17.5 lloxa
YCTONYHBOCTHIO
TUCIEPCHON CUCTEMbI
IIOHMMAIOT MOCTOAHCTBO
BO BPEMEHHU €€ COCTOSAHHUSA
U CBOUCTB.



Pa3jun4yalor 18a BUaa
KOJLJIOUTHOH
YCTONYMBOCTH:

* KHHETUYECKYIO
(CeIMMEHTALMOHHYI0),

* arperaTuBHYIO.



IHpuunHoH
KHHETHYCCKOU
YCTONYMBOCTH ABJIACTCH

OpPOYHOBCKO€ IBHKECHHE,
KOTOPOE NMPOTHUBOACHCTBYET
OCEeIAHMI0 YACTHIL MO/
NEMCTBUEM CHJIbLI THAKECTH.



ArperarTuBHasi yCTOMYUBOCTH
30J1e 00YCJIOBJIEHA HAJIMYHEM
Y KOJLJIOMIHBIX YACTHI
OTHOMMEHHBIX
IEKTPUIECKHUX 3aPAI0B,
HPenATCTBYIOIHUX MX
CIMIIAHUIO NPH
CTOJIKHOBECHHMU.



Yem Oouib11IE 3PS/
YaCTHIbI, TEM BbIIIE ee
IEKTPOKHHETHYCCKHUHA

HOTEHIUAJ U
cTa0MJIbHEE 30J1b.



Ilpu HapyHIeHUH
arperaTuBHOH
YCTONYHMBOCTH 301
IMPOUCXOAUT HUX
KOAryJIs I 1sl.




Koaryasinusa - mpouecc
00bLeIMHECHUSA
KOJIJIOUJIHBIX YACTHUII B
0oJ1ee KpYIIHbIE arperarbl
BCJICACTBHE IMOJTHOU HJIH
YACTUYHOH MOTEPH
IEKTPHIECKHUX 3aPHAIO0B.



Koaryjsinuio MoskeT
BbI3bIBATH:
® HU3MEHEeHHEe TeMIlepaTyphbl,

e YBCJIMYCHHUE KOHICHTPAIIMHA
AUcnepcHon (passbl,

eMEXAaHHUYECKOE BO3IEHCTBHE,

JI00ABJICHHE 3JICEKTPOJIMTOB.



Hauo0oJbniee
IPAKTHYCCKOE
3JHAYEHHUe UMeeT
KOAT'YJISIHUA 301U
IICKTPOJIUTAMMU.



Koaryiasinus 3J1eKTPOJIUTAMHA
IIPOTEKAeT B JKUBOM OpPraHu3Me,
T.K. KOJUIOMJHbIE PACTBOPHI
KJIETOK HAXOAATCH B
CONMPUKOCHOBECHHUM C
IEKTPOJTUTAMM,
CoepKAIMMHUCH B
OMOJOIrMYeCKHUX KHUIKOCTAX.



Bce cuiIbHBIE
3JIEKTPOJIUTHI BHI3BIBAKOT
KOAryJAIHIO 30J1¢H IPH
YBEJIUYECHUH UX
KOHICHTPAIIMM B pacTBOpE
10 HEKOTOPOI0 3HAYECHHUH,
HA3bIBAEMOI'0 IOPOIoOM
KOAryJIsiMH.



Ilopor koaryasuuu (Y) —
3TO MUHUMAJIbHOE
KOJIUYECTBO
IEKTPOJIUTA, KOTOPOeE
HAa0 100aBUTH K 1 a1
30151, YTOOBI BbLI3BATh
HAYAJI0 KOATYJIALUM.



Koaryaupymwuimue 1eucTeue
3JIEKTPOJIMTOB OIUCHIBAETCS
npasuom llyasne — I'apan:

KOATI'YJISILIUI0 BHI3LIBAKOT UOHBI,
3apsi KOTOPBIX NPOTHUBOIIOJI0KEH
3apsiay rpaHyJibl.
Koaryaupyromas cnocoOHOCTH
TeM 00JIbIIe, YeM BbIIIE 3apPsi/
HOHA-KO0Ar'yJasTopaA.



Jeparun u Jlangay mokasajm, 4To

1 1 1

Yie Yo T~ 36 " 36

= 730:11:1



Ipasuio lyabue - Lapau
HOCHUT HPUOJIU3UTEIbHbIN
xapakrep,

T.K. H¢ YYUTHIBAET BJIMAHHUE
HOHHBIX PAAUYCOB HA
KOAr'YJIUPYIOLIY IO
CIIOCOOHOCTH HOHOB.



NoHBI ¢ OIMHAKOBLIMHU
3apsiiaMu, HO PA3JIHYHBIMHA
HOHHBIMH PAAHYCAMM,
00pa3yloT JUOTPONHbIE PAABI:

Li">Na">K">Rb">Cs"
_

YBe/InueHue KoaryJupyroue cinocooOHoOCTH
HOHOB



EIUHOHM TeOpUH KoaryJasiiuu
30J1eH 3JICKTPOJIUTAMM HE
cyurecTByet. Haime Bcero

KOAryJIUpPyrouiue 1eMcCTBUe
IEKTPOJIUTOB O0bSACHAIOT
YMEHbIIIEHUEM 3apsaa
KOJIJIOUAHBIX YaCTHII B
pe3yjabTare C:KaTusa JuddOy3HOIo
CJIOA.



C:xarue 1 Py3HOro a0 MOKHO
[PeaCTABUTH CXEMOM:

Na™

Vs

f{[mAgI] nI'(n-x) K}* xK" \ Na™
Na™

m——  {{mAgI] nI- nK*}*
JacTuua repser 3apana



Ilponecc Koaryjassuu 30/
XapaKTepHu3yeTcH onpeaeJJeHHOMN
BEJIHYHUHOHU CKOPOCTH
KOATYJIALIUN, KOTOPYIO MOKHO
ONpeaeJUTh KAK H3MECHEHHUE
YHUCJIA KOJJIOUMAHBIX YACTHII B
eJUHHIIEC 00beMAa 3 eIUHUIY
BPEeMEHH.



KuHeTHn4YecKkasgs KpuBasi KOAryJasiiuu

CkopocThb KoaryJasiiumn

30 MB 0B

KoHueHTpanus 3JIeKTPOJIUTA



Otpe3ok OA oTrBeyaer
[ePUOAY CKPBITOM
KOATYJIAIIAM, IIPH

KOTOPOH 30J/1b
COXpaHAET CBOIO
YCTONYHUBOCTb.



B TouKke A HAaUMHaeTCH
sSAIBHASI KOAT'YJISIIIUSL,
KOTOpAasi COOTBETCTBYET
YMEHbIIECHHUIO -
MOTEHINAJIA

KOJJIOUIHBIX YACTHII 10
30 MmB.



Ha yyacTtke bB ckopocTh
KOATr'yJISIIUHU JOCTUTaeT
MAKCHMMAJIbHOI'0 3HAYCHM A ;
3TOT OTPE30K KHHCTHYECCKOH
KPMBOH COOTBETCTBYET
[epPUoay ObICTPOMH
KOAryJasAuu (C-IMOTEHIIA A
PaBEH HYJII0).



Ilpu KoaryJsaiMu 30191 CMEChIO0
IEKTPOJUTOB MOKHO HAOIIOAATh:
a) iBJIeHUuEe AJAUTUBHOCTH -
CYMMHPOBaAHME KOATYJIUPYIOLIETO
NeMCTBUA UOHOB;

0) fiBJIeHHE AaHTArOHU3MA -
0CJIa0JICHHEe KOATyJIUPYIOLIEro
NEeVMCTBUA OJHOI'0 HOHA B
HPUCYTCTBUM IPYIOro;



B) siIBJICHHUE CHHEPIrU3Ma
- YCUJICHH
KOAryJIMPYIOILEro
TEMCTBUA OTHOI0 HOHA B
IHPUCYTCTBUHU APYIOro0.



Ilpu BBeACHUH JICKAPCTBEHHOH
CMECH COJIeH cJIeyeT yOoeauThCs,
YTO 3TH MOHBI HE ABJIAIOTCS
CMHeprucramMu. B nporuBHOM
cjiyyae npemnapar MoKerT
HHUIMHAPOBATH BPEIHbIH I
OPraHU3Ma KoAryJasalMOHHbIA
[polecc.



Koaryasinus MoKeT
IPOUCXOAUTH MPH
CMEILICHUH 30JI€H C

Pa3JIMYHBIMU 3HAKAMH
3apsiaa MX YaCTHII
(B3aMMHAas KOAryJasius).



Takoy THII KOATYJIAIIMHA
IIPUMEHSCTCH B
CAHUTAPHO-
TUrHeHUYeCKON
IPAKTHKE IIPH OUHUCTKE
BOJAbI OT B3BEIIIEHHbIX
KOJIJIOMTHBIX YACTHII.



bJiarogapum
3
BHuUMaHue!!!




