Penokc peakuum v eJIEKTPOXEeMHUCKH
KeJIuu

(HOMomeH MaTePH] aJI)
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Peookc peaxkyuu

[Tpu XEMUCKATE PEAKIIUMU ce MeHyBa XeMUCKHOT COCTaB (XeMHUCKHOT UJCHTUTET)
Ha MaTepujaTa. XEMUCKUTE peaknuum cumOoandku ce 3anuimyBa co XEMMCKUA
PABEHKMN.

OKCUIJAIINOHO-PEAYKIIMOHUTE PEAKIINU, N/IA PEJOKC PEAKIINAUTE,
CE XEMHCKM MpOLECH MpH KOWM foafra JO NPOMEHA HA OKCHUAANMOHATAa COCTOj0a Ha
€JIEMEHTUTE, KaKO PpE3yNTaT HAa pa3mMeHa HA eAeKWpOHU TIOMEry PpPEaKTAaHTHUTE BO
XEMUCKaTa peakuyja.

Ilpuwmep:
+1 =2 +1

2Na+ 2H2 O 2Na O H+ Hz

OH IMpOMEHATa Ha OCKHJAIIMOHATa COCTOj6a Ha Y4YCCHHUIUTC BO XCMHUCKATA peaKm/Ija ce
rjiacaa 1€kKa Jouuio JO pa3MEHa Ha CJICKTPOHU IIOMef‘y PEAKTAHTHUTC. Bo JAACHUOT IIpUMCEDP,
JICCHO MO2KCEC Ta CC€ 3aKIIY4M JC€Ka HATPUYMOT OaJl CJICKTPOHHU, 4 BOIaTa I'M IpUMHUJIA TUC
CJICKTPOHM. ITorouHo PE€YCHO, CACH ACJI O BOHTOPOJHUTEC aTOMU, IIITO OmJie BO COCTaBOT Ha
BOJaTa, 'm IpuMMJIC OJAAJCHUTC CJICKTPOHU O ATOMUTC HA HATPUYMOT.
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Cekoja peflokC peakiyja ce COCTOM Off ABa MOOJICJIHA MPOIECH, KOUIITO CE CAydyBaaT
ucroBpeMeHo (cumynTtaHo). Toa ce mpouecuTe Ha okcudayuja u pedyxkyuja. On oBaa
OpAYMHA OBHE XEMHCKM pEaKkluu C€ HapeKyBaaT OKCUAANMOHO-PEYKIMOHU, WU
CKpaTeHO, PEOKC PEaKIIuH.

OKCUITAIINJA e nporec Ha UCITYIITAIBE EJEKTPOHM o1 HeKOj aTOM, IIPH IITO
noara qo 3TOJIEMYBAIBE HA OKCUJAIIMOHUMNOT BPOJ Ha aTOMOT.

PENQYKIINJA e npouec Ha IPUMAIBE EJJEKTPOHM Ha HEKO] aTOM IpH IITO foafa 1o
HAMAIYBAIBE HA OKCUIJAIOMOHUMUOT BPOJ Ha aToMOT.

> CyrncraHuara 1mTo To COAPKU aTOMOT IITO CE OKCUOUpa € pedyKyuoHo cpeociiso.
> CyrncraHiara 1mTo To COAP3KHA aTOMOT IIITO CE Pedyyupa € OKCUOAyuoHOo cpeociiao.

> Hpoueche Ha OKCI/IIIaHI/I]a n pCHYKHI/I]a CC OIBMBAaaT CUMYJITAHO, 3aTOA4 HGJIOKYHHI/IOT
Mponec €€ HAapCKyBa OKCUJAINOHO-PECAYKIINOHCH ITPpOHEC NJIN KPATKO pe()oxc upouyec.

3abeaewra: Bo npuponata He € BO3MOXKHO Jla Ce CIIy4d caMO €/IeH Off OBHUE JIBa MPOIECU
n3nBoeHO. Co apyru 300pOBHU, HE € BO3MOXKHO J1a CE CIIy4YHM XEMHCKa peakiuja BO KOJ Ke ce
OJIBUBa CaMO OKCHjalldja, a MPU Toa fa HE C€ OJIBUBA MCTOBPEMEHO M peakiyja Ha
penyknmja. 3a ia ce OKCHUMpa €JHa YeCTUYKa, OMHOCHO /la UCIYILITHA EIEKTPOHM, MOpa Jia
NOCTOM Jpyra 4YecTWykKa, KOjalTo K& T'M NPUMHU HCIYIITEHUTE EJNEKTPOHU, OJHOCHO

YeCcTHUYKa IITO KE ce peaynupa.
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Oupeoenysamwe Ha KoeuyueHwuile Ha PeO0OKC peaKyuuile
CO eNeKUPOHCKA wema

4 HSpaMHYBaH)CTO Ha PpPCEAOKC paB€HKaATa 3allO9YHyBa CO 3allMIIyBalkbCe  HaA
OKCUJJAIIMOHUTC 6pO€BI/I Ha CUTC aTOMH BO paBCHKATA.

» PaBeHKUTE KOM I'Ml IPMKAXYBaaT MOOJEIHUTE MPOIECH HA OKCHalMja U peayKIyja

ce HapekyBaaT IIOJTYPEAKIINUN. Bkynanor Opoj Ha UCOYLITEHW EJIIEKTPOHU MOpa
la € €JHAKOB CO BKYINHHOT OpOj Ha NPUMEHM €JEKTPOHM. 3aToa, ce Oapa HajMal
3a€JHAYKO cofpxXaTeJl Ha OpojoT Ha WCHYIITEHW W TPUMEHU EJIECKTPOHH.
Koedunuenture mnpen NoOaypeakuuTe ce€ KOJIWMYHUK Off HAJMAJUOT 3aCTHUYKHA
COAp>KaTeN U COOIBETHUOT OPOj HA €JIEKTPOHM LITO YYECTBYBAaT BO NOJypeaKInjaTa.

» KoeduuenTure npes NoaypeakuuTe Ce 3alHuIIyBaaT IPE COOABETHATE YUECHUIIN
BO BKYIIHATa pefoKC peakimjara.

0 +1 -2 +1 -1 0

Na+H, O=NaOH+H:

0 1
Na—1le~ — Na+ /2 Hajmamn 3aeHUYKHA
; cogpxartesq Ha OpojoT
1 0 (2 ) Ha  WCOyIITCHW U
Ho+2e - H, /1 NPUMEHU EJIEKTPOHU

+1 -2 +1 -1 0

0
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Buoosu peookc peakyuu

Peooxkc peakyuu na aouyuja (upucoeounyasare)

> Peakuuu momery peakTHUBHUTE METAIU U HEMETAJH MPH IITO ce oOpa3yBaat
OWHApHU JOHCKH COETUHEHU]A.

Ilpumepu: 2Mg + O, = 2MgO
Na + Cl = NaCl
Hajuecro oBoj Bup Ha peakuyu ce CIIOHTAHU v ET30TEPMHMN.

> PeaKI_[I/II/I HOMefy HEMCTAJIN.

IIpumepu: S¢ + 16Cl, = 8SCl, (cyngyp TeTpaxnopun)
Xe + F, = XeF, (kceHoH nudyopun)
P,+50,=P,0
P,0.+20,=P,0,,
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Peooxc peakyuu na pasnoixcysarve

Ilpumepu: NH,NO; = N,O + 2H,0
2KCl10; = 2KCI + 30,

Hekon off pemokc peaknuuTe Ha Ppa3ioXyBame Ce EKCIUIO3WBHM (TakKBU C€ TOPHUTE
IpUMEPH ) TIPU IITO ce OCT000yBa TOTUIMHA ¥ TACOBUTU MPOYKTH.

Peakumjata Ha pasnoxyBake Ha NH,NO,; ce HapekyBa peakiuja Ha ABTO-
OKCNJAIIMJA MU PEAYKIMIJA, Ounejku cammor peaktant, NH,NO; compxu n
OKCHUJICHC U PEIYKTOP.

IIpumepu: PF;=PF; + F,
6HC1O, = 2HCIO, + 4Cl10, + 2H,0 (peaxuuja Ha ouciipoiiopyuoruparse)

Peaknuja va JUCIHPOIIOPIHNOHUPAIBE ¢ cneunduyeH BU Ha pefoOKC peanuja Ha
aBTO-OKcHalyja U peaykuuja. EqeH peakTaHT jellyBa KakKO OKCHUICGHC M PEAYKTOP, NpH
IITO JIEJ Off HErOBUTE aTOMM C€ OKCUAMpaaT, a el ce peayuupaar npu MmefyceOHa
peakuuja. IIpm oBHEe peakuuuM €AE€H UCT BHUJ] aTOMH HPEMHUHYBaaT HCTOBPEMEHO BO
NOBKMCOKA ¥ TOHUCKA OKCHALIMOHA COCTO]0A.
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Peooxc peakyuu Ha ucuucHysare.

> AJKalleH MeTajl 1 Bojia:
2K + 2H,0 = 2KOH + H,
» Meran un KucejanHa:
Zn + 2HCl =ZnCl, + H,
» McrucHyBame Ha XaJIOTreH €JIEMEHT Of APYT XaJIOTreH €JIEMEHT:
Cl, + 2NaBr = Br, + 2NaC(Cl

> Peakuum Ha [0oOMBaWk-€ HA METANW Off HABHUA OKCHAW TPHU peakiuja co
jarJiepop;
27n0 + C =27n + CO,

3abenewka: Ilocitojaii caoxceHu peooKC peaKuuu Kou UCHIOBPEMEHO
ipuilazaaiil Ha iloseke 00 e0eH 8UO HA CHOMHAUUUIE PeOOKC PeaKyUll.
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Peookc pamunowexncu

Pemokc peakiuuTe HajuecTO ce MOBpPATHU PEaKIUHU, OJHOCHO TPHU PEAOKC PEaKIUUTe
HajuecTo ce BOCIOCTaByBa XeMHcCKa pamHoTeKa. [lonypeakuuure Ha BKYITHHOT
OKCHJIAIIMOHO-PEAYKIIMOHEH TPOIEC MOXKE Jla ce MPHUKasKaT KaKO MOBPATHU PAMHOTEKHU
peaxkIum.

Bo cekoja nonmypeakuuja yuyecTByBa €icH
OKCHJJAPaH U €JICH peayuupaH OOIuK.

) OKcugUpaHuOT U PENYIUPAHUOT OOIUK
Redl _ OXI +ne IITO YYECTBYBAAT BO €IHA NOJypeaKIyja

Ox ) + ne- =R€d2 ce HapeKyBaaT pedokKc uap.

Red, + Ox, =0Ox, + Red,

3a 0BOj paMHOTEXXEH CHCTEM MOXE [a ce JeduHUpa KOHCTAaHTAaTa Ha PaMHOTEXa Ha
BKYITHATa OKCAAANMOHO-PEYKIMOHA PeaKuja:

[Ox, ][Red, ]
[Red, ]|Ox, ]
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MerfyToa 1 cekoj peloKc map, OJHOCHO CeKOja PeNOKC MOoJypeaKkija, iMa CBoja
KOHCTAaHTa Ha paMHOTEXa KOja Ce HAapEKyBa KOHCUWIAHWA HA pamMHOUWelca HA
peookc uapou. PaMHOTeXKHaATa peakiigja Ha €JleH pefloKC map MOKe fa ouje
HaNuWIlIaHa Ha [[Ba HAUYWHU, W TIpU Toa fa Oupgat geduHUpaHU JBE KOHCTAHTU Ha
pPaMHOTEXA Ha PETOKC CUCTEMOT:

Red =Ox + ¢
[Ox][e” ]
Ko =
[Red]
Ky o-KOHCIAHIUG HA PAMHOULENCA HA PeaKyujaila Ha OKCuoayuja
UIIN
Ox+ e =Red
[Red]
Kor = —
[Ox]le ]

K r-KOHCIWAHIUG HA PAMHOULENCA HA peaKyujaula Ha peoyKyuja
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[Tpu mwTo Baxku clieiHaBa pejanmja: g = 1

O/R

[Tpu oBa, KOHCTAHTUTE HA PAMHOTEXA HA PEJOKC PEAKINUTE ce Te(PUHUPAHA
BO OHOC Ha efieH enekTpoH. Co Toa BO3MOXKHO € [la ce cnopepyBaar
Pa3JIMYHUATE PEOKC MAapOBU IOMETY cele.

Ilpumepu: Na, =Na*,  + ¢ K., =[Na"le ] {Kg,}=68x10"

3abeaewxa: {Ky o} € 03HaKa 3a OpojHA BPEHOCT HA KOHCTAHTATa HA paMHOTEXKA
HA PEJOKC MaporT.

12Cu =12Cu* g +e g =[Cu**]"?[e"] {Kg}=15%10"

Kako MoOXe eKCIepuMEHTATHO [a Ce€ Uu3MepaT OBHE KOHCTAHTU Ha
pamHoTexun? Kako € BO3MOXHO Jia c€ M3BEE caMO peakija Ha OKCHfaluja
Ha Na, Zn wim Cu, a IpA TOA fia HE CE€ CIy4dy pPeAyKIHja Ha HEKoja Jpyra
CyncraHua?
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KoHcTaHTHUTE HAa paMHOTEXA HAa OBHE PENOKC MAPOBH CE M3MEPEHU BO OJJHOC Ha
nosiypeakiujaTa Ha pefykKiyja Ha MPOTOHOT (XUAPOHUYM jOHOT) IO TACOBUT
Bogopof. OpHOCHO, KOHCTaHTaTa HAa paMHOTEXa Ha I[oJiypeakupjaTa Ha
OKCHJlallfja HA HATPUYMOT

—_ + -
Na, =Na*,, +e |
€ BO CYIITHHA KOHCTAHTA HAa PaMHOTC2KA Ha CJICIHATA BKYIIHA PEHOKC p€aKiuja:

+ — +
Na(s) + H (aq) =Na aq T 1/2H2(g)

Bpojnaiua eépeonocui na koncuwaniwaiia Ky, ja uoxaxcyea uonoxcoaiua na pamuouwexcaiia
Ha uoaypeaxkyujaida Ha oxcuoayuja Ha coooselinuoid pedokc uap. Koaxy wiuo e opojnaiua
8peoHoCll U0Zonema, WOAKY € PAMHOUleNCalla UoBeKe UOMeClieHa HA OecHalla Cllpaua,

OOHOCHO WI0IKY e UOHAZAACEHA WeHOeHYUjala 3a OKCUuoayuja Ha peoyyupanuoul 00auKka na

peookc uapoui. Toa 3na4u oexa 60 wWoaKkasa mepa peoyyupaHuol 06AUK Ha pedoKc uapoiu
€ UOCUAHO PeOyKYUCKO CPeocul8o.

IIpumep: 12Zn, =127Zn**,  + € {Ky,o =7,6 x 102}

(aq)

['osieMaTa BpeTHOCT Ha KOHCTAHTaTa YKaxyBa [leKa IMHKOT € CUJIEH €JEeKTPOH
IOHOP.

. 11
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buniejkn oBaa KOHCTaHTa ce OJJHECYBa HA peakijaTa:
_ 2
12720 + H* ,, =1/12Zn** ,  + 1/2H,,,

MOXe Ja 3aKJIydyuMe JieKa Mojoxk0aTa Ha oBaa BKYIHA OKCHJAIMOHO-
pEeNyKIMoHa peakIfja € CHJIHO TOMecTeHa Ha jecHara cTpaHa. Toa 3Haum
MeKa peakigjaTa BO KOja ITHKOT C€ OKCUMPA, a BOJOPONIOT Ce pemynupa ce
OfIBUBA MHOTY JIECHO, OJHOCHO CIIOHTaHO (cama off ce6e).

Ho, kakeo e oonecysareitio Ha 6akapoiu? /la ja iilozaeOHeme 8peOHOCIHIA HA
Hezosalla KOHcaniua Ky,

1/2Cu, =1/2Cu% + e {Kgo }= 1,5 x 106

BpojHaTta BpegHOCT Ha KOHCTaHTaTa MOKaXyBa JIeKa paMHOTEXaTa € CUIIHO
NOMECTEHa Ha JieBaTta crpaHa. Cnopep Toa, MOXE [la Ce 3aKiIydd JeKa
OaKapHHOT JOH € CUJIEH eJeKTpoHakuenTtop. [la ce morceTuMe JgeKka oBaa
KOHCTaHTa ce€ OJIHECYBa HA BKyMHATa peaklujaTa:

12Cu, + H*,, =172Cu?* ,  + 1/2H,,,
na cropejf] Toa MOXe Ja ce 3aKJyuyu dexa peakyujauia 6o Koja 6axapow ce

oKcuoupa a 6000pooouw ce peoyyupa He ce 008U8A CUOHULAHO.
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Ho, ako ja HanuiieMe oOpaTHaTa paMHOTEKHA peakIija, OTHOCHO
1/2H,,, + 1/2Cu2*, =1/2Cu , + H*
TOTalll KOHCTaHTaTa U3HeCcyBa {K} =(1,5%x109%"1 =6,667 x 10°.

Cuopeo osa, peakyujaiua 60 Koja 6000po0oil ce okcuoupa a 6axkapruilie joHu
ce pedyyupaaiu ce 0068U8a CUOHUIAHO.

Ojp oBUE MPUYMHYU MPHU peakiifja Ha MeTaJeH IMHK CO PAaCTBOPHU Ha KUCEJIUHU
(Kame WMa MPOTOHM 3apajii AWCOLMjalldjaTa Ha KUCEIMHATa) ce M3JBOjyBa
eJIeMEeHTapeH BOJJOPOJ], a TOA HE CEe CIy4dyBa MPHU peakiyja co MeTaleH Oakap.

AKO T'l cTIopeiuMe PEAOKC CUTEMUTE:
112Zn, =1/2Zn** , , + € {Kg/o} = 7,6 X 1012
112Cu, =172Cu?,  + e {Kg/p}= 1,5 X 10
MOJice 0a ce Kadxce 0eKa MEeuaaHuoul YUHK e CUNEH eNeKUUPOH OOHOp, a
OaxkapHuile joHU ce CUNCH eNeKUPOHAKYeUWop.

Koncranrara Ha peakumjarta: 1/2Zng + 1/2Cu* =1/2Zn>*

neuHupaHa Kako:

wp T 172Cu e

(aq)
K B [Zn2+]1/2
_ [Cu2+]1/2
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KoHcTaHTaTa Ha pamMHOTeXKa Ha OBO] CHUCTEM € eJJHaKBa Ha OJHOCOT Ha
KOHCTAHTUTE Ha MOJIYPEAKIMUTE Ha OKCHUalldja HAa OIWHKOT W Ha OakKapoT.

OnHocHO:

_7,6x10"

[Zn2+]1/2[€—]
K =
[Cu2+]1/2[€—]

SO,>

(K) =5,1x10'8

15%107°

bpojraTta BpegHOCT Ha KOHCTaHTaTa MOKaXxyBa JleKa
PaMHOTEKaTa € CHJIHO IIOMECTEHA Ha JJeCHATa CTPaHa,
OTHOCHO peakIlyjaTa BO KOja METAIHUOT UHUHK Ce
okcupupa a OaKapHUTE JOHWM Ce peayuupaar ce
O[IBMBAaT CIIOHTAHO. 3aTO0a BEJHUME [€KAa IUHKOT
MOXE Ja ru pepyumpa Oakapuute joru. Op oBue
NPAYNHA, aKO BHECEME IIMHKOBA IMpPaydyka BO PacTBOP
Ha OakapHH JOHH, K€ 3alo4yHe ja ce ‘“‘pacTtBopa’
[MHKOBATa Mpavyka (IUHKOT Of LBPCT MeTajieH IUHK
IPEMHUHYBA BO IMHKOBY jOHU, IIMHKOT CE OKCUAIMpPA), a
OpU TOA Ke 3all0YHE TAJIOXKEHE HA METAJIEH OaKkap Ha
IIMHKOBAaTAa Mpavka (6akapHUTE jOHU ce pefylupaar u
NpeMHUHYBaaT BO MeTaJleH OaKap).

14
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I'aneancka keauja

Moxe nu pa3MeHaTa Ha €JeKTPOHH MOMeElry IMHKOT U OaKapHUTE jOHU ja Ouje
MCKOPHUCTEHA 34 BPILIEHE Ha HEKAKOB BUJ padboTa?

Ha! IIpenocow na eaekuiponu moxce 0a 6ude UCKOpUCUieH 3a 8pulerbe Ha
cieyuchuqen 6uo paboiua-eaekiipudna paooiua.

Kako e osa so3momcHo? Kakos ekcilepumeHiu itipeba Oa 6uoe usseoeH 3a 0Od
[PEeHOCOl HA eAeKIUPOHU Oude UCKOPUCIHIeH 34 6puierbe HA eAeKUPUUHA
paboiua?

3a wu3BeyBame Ha BAKOB €KCIEPUMEHT HEOIXO[HO € JBaTa pefoKC mapa fa
oupnat (pU3UYKU pa3BOCHHU, OJJHOCHO peaKklfjaTa Ha OKCUalvja U peayKiuja aa
Ce OIBUBAaT BO Pa3JIMYHU PACTBOPH.

Ia pasriegaMe qBa NOOAEIIHU CUTEMU:
> PactBop Ha ZnSO, BO KOj € IOTOIIEHAa IUHKOBA MIPAvKa;
> PactBop Ha CuSO, BO KOj € nmoToneHa 0akapHa Ipavka.

. 15
Oiiwitia xemuja, Banenitiun Mupuecku



IIITo ce cmydyBa KOra MmeTtan Ke
Ouyie TOTONEH BO PACTBOP LITO
T'¥l COIPKHA JOHUTE HA METAJIOT?
Ha npumep, [MHK NOTOIIEH BO
pPAaCTBOP HA IMHKOBY jJOHU
(ropnara ciuka). Torarn
3alI0YHYBAAaT Jja CE OJIBUBAaT iBa
IPOLECH:

¢/ Ipeoy1 Ha JOHUTE Ha
UHKOT Off ME€TaTHaTa
KpUCTAJIHA pelieTKa Bo
pPacTBOPOT;

¢/ Ipeoy1 Ha JOHUTE Ha
METaJOT Off paCTBOPOT
BO METaJIHATa
KpHUCTaJIHA PelIeTKa.

IIpn TOa Ke ce BOCMOCTaBU XEMHUCKa paMHOTEXKa Ha CUTEMOT: M =M™+ +
ne~. OBa BO CYLITAHA € paMHOTEXATa IITO ja pa3riefyBaBME BO MPETXOHATA
nexkunja, oqHOCcHO: Red =0x + e~ Kako mTo Beke 3HaeMe, monoxoara Ha OoBaa
paMHOTEXKa € OllpefielieHa Off KOHCTaHTarTa Ky .

. 16
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AkO Ky, € ronema BpEJHOCT, CE OYEKyBa paMHOTeXKaTa fa Ouje MOMecTeHa Ha
3HAYUTENHO Ha iccHaTa cTpaHa. O oBaa mMpUYMHA, BO METAJTHATA KPUCTAJHA PEIIETKA
ce OYeKyBa Jla ce TMOojaBaT BUIIOK Ha €JEeKTPOHHW (MOBeKe eJIEKTPOHM OTKOJKY IITO
ofiroBapaaT Ha MPUCTYHUTE aTOMH Ha METAJIOT BO pelieTKaTa), a BO pacCTBOPOT jia ce
NojaBM BUIIIOK HA MeTaJHW KaTjoHM (TTOBEKe KaTjOHM OTKOJIKY IIITO OffroBapaaT Ha
NPUCYTHUTE aHjoHM). Taka, MeTajoT OW MOOWJI BWIIIOK HAa HEraTUBEH IIOJHEX, a
pacTBOPOT BHIIIOK Ha IMO3WUTHBEH IMOJHEXK. 3aToa BEJWME [IeKa Mewanow uma
Hez2allluGeH eneKlpu4eH UOWEeHYUjan 60 0OHOC HA PACUIBOPOIU.

AKO Ky, € Mana BpefHOCT, C€ OYE€KyBa PaMHOTEXKAaTa fa Oujie 3HAYUTEIHO ITIOMECTEHA
Ha neBata cTpaHa. O oBaa NMpHWYMHA, BO METajHaTa KPHUCTATHA peElIeTKa Ou ce
NojaBWjie BUIIIOK METaJHU KaTjoHM (MOBeKe MeTajJHU KaTjOHM OTKOJIKY IITO
ofroBapaaT Ha MPUCYTHUTE €JEKTPOHU BO pEIIeTKaTa), a BO paCTBOPOT OU ce MOjaBuI
HEIOCTaTOK Ha KaTjOHHW, OJHOCHO BHIIIOK Ha aHjoHU (TMOBEKe aHjOHM OTKOJIKY IITO
ofroBapaaT Ha MPHUCYyTHUTE KaTjoHu). Taka, MeTasoT OM WMaJ BUIIOK HA MO3UTHUBEH
NOJIHEK, & PACTBOPOT BHUIIOK HA HETATUBEH IIOJIHEXK. 3aTOA BEJIUME [I€KA Meuaioul
UMa UO3UUIUGEH eNCeKIUPUYeH UOUEeHYUjan 60 0OHOC HA PACULEOPOlU.

Brumanue: Bo peanHocra, oBue NMpolecy NPakKTUYHO HE ce cllydyBaaT WM Ce caydyBaaT BO coceMa
He3HauuTesJeH creneH. ['opHuTe oOjacHyBama ce OIHECYBaaT Ha WeHOeHyujawla Ha ITHKOBaTa
nJ1oy4a ia UCyIITHA IMHKOBY JOHW BO PACTBOPOT, U HA TEHAICHIMjaTa Ha OaKapHaTa IJioua ja MpUuMH
Oakapnu joH: ofi pactBopoT. IIpen ce, Mmopa ma BoguMe cMeTKa Ha (PakKTOT [eKa HE MOXE Jia ce
CIIy4yd camo Mpolec Ha OKCHAalldja WU caMo Mpolec Ha peaykuuja. M3neryBameTo Ha UHKOBU
JOHM Of] KpHCTaJlHaTa pelleTka Ha IUHKOT W HUBHOTO Npeofame BO PACBOPOT € HACHTUYHO Ha
NPOLIECOT HAa OKCHJalja Ha €JIEMEHTApHUOT LIMHK, O€3 MpHU TOoa Jia ce CIy4Yd pefyKlHja Ha HEKoja
npyra CylcTaHIa.

. 17
Oiiwitia xemuja, Banenitiun Mupuecku



3AKAYHOK:

Koaky wiuo e uonezaiuueen uUouwleHYujanowl Ha Meuianouwl 60 0OHOC HA
paciieopoil Ha Hezosulle jOHU, WOAKY € UOHAAACeHA WEeHOeHyujaula Ha
MEWANow 0a UCUYWIA eAeKUPOHU U 0a UPeMUHY8A 60 jOHCKU 00AUK.
OOHOCHO, WOAKY CO008EUUHUOW MeWan e UOCUAHO PeOYKYUCKO CPeOCll8o.
Buoejiku meiuanoiu e cuano peoykyucko cpeociieéo, Hezosuile joHu ce caado
OKCUOAYUCKO CPeOCil8o.

Hooeka uak, KoAKy wWilo e UoUO3UIUGEH UOUEHYUJAN0W HA Meualoll 60
OOHOC HA pAacweopoul HA Heo8ulUe JOHU, WOAKY € UOHAAACeHA
leHOeHyujaiua mMellannuuie joHu 00 paciieopoul 0a upumaaul eaeKupoHu
U 0a upemuHysaaul 60 wmewlaaHaula Kpuciiaana peweuixa. OOHOCHO,
WOAKY MellaaHuile jOHU 60 paciiéopoul ce UOCUAHO OKCUOAYUCKO
cpeocuieo. Toa 3na4u 0exka mewanoid e caabdo peoyKyucKko cpeociiso.

Cera fa ce BpaTuMe Ha HAIIMOT MPETXOAEH CUCTEM (TIOTIIEAHH IO NOCIETHUOT
pTexX Ha cTp. 64) U ma TM MOBp3eMe IMHKOBaTa M OakapHaTa TJI0YKa CO
MeTajiHa Xulja (MPOBOJHUK Ha CTpyja Off IPB pefl, Winu cCO APYru 300pOBH,
IPOBOHUK HA €JIEKTPOHN ).
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BocnocraByBajku eleKTpUYHA BpCKa MOMETy ABETE METAJHM IUIOYKH, CE€ YMHU JIEKa
€JIEKTPOHUTE KE IMOYHAT fia MaTyBaaT Off UHKOBAaTa KOH OakapHaTa mjo4da W HH3
KUIaTa Ke moTevye MepinBa eJeKTpuyHa cTpyja. [IpoTOKOT Ha eJIeKTPOHHU BEPOjaTHO
CE CIy4yBa, HO TOA Tpae TOJIKY KPaTKO BpPEME W TO] MPOLEC CE OBMBA BO TOJKY Mal
CTEIIEH, IIITO HU3 XKHUIlaTa HE MOXKE EKCIEPUMEHTAJIHO [la C€ AETEKTHUpa TEUYEHE€ Ha
eJiIeKTpuyHa cTpyja. Kou ce tipuduHuite 3a osa?

19
Oiiwitia xemuja, Banenitiun Mupuecku



Ha CC€ ITIOTCECTUMCEC Ha CIICIHUBC q)aKTI/II

> Co OKCI/IIIaHI/IjaTa Ha MCTAaJTHUOT IIMHK OO METAJIHN jOHI/I, BO paCTBOPOT Ha JIEeBATa
CTpaHa O LOPTEKOT CC CO3[JaBaaT BUIIIOK Ha KaTjOHI/I, OMHOCHO BO pacCTBOPOT CE
CO3JJaBa BHIIIOK Ha ITO3UTUBCH ITOJIHCXK.

> Co pepykumjata Ha OaKapHUTE JOHU JO METAJNEH 0akap, BO paCTBOPOT Ha JecHATa
CTpaHa Off HPTEXKOT CE CO3/laBaaT BUIIOK HAa aHjOHU, OMTHOCHO BUIIIOK Ha HETATUBEH
MNOJIHEXK.

Buwokoiu na uoanexcu 60 pacweopuiue ce CUOPWUBCUIABYBA HA WEKOW HaA
eaekwuponue. Buwokow Ha uo3uwiuéen UOAHENC 60 Ne6UOU pacueop ce
cupomiusciiagyeéa Ha 008e0y8amwello HA eAeKWpoHuuwe 00 YUHKO8AIUa upadvka, a
BUWIOKOUI HA HeZAUIUBEH UOAHE}HC 60 OEeCHUOUW pacuieop ce CUpPOWIUBCUIABYBA HA
006edysamweillo Ha eaeKpoHulle HA baKapHaula upa4Ka.

3a f1a 3ano4yHe KOHTUHYHPAH MPOTOK HA €JIEKTPOHU
HU3 XXUIaTa, HEOMXOAHO € BO TEKOT Ha MPOUECOT fa
ce OfIpKyBa eNCKIUPOHEYUPaIHoCcua Ha
pacweéopuiue, unvu co Apyru 300poBH, Aa jgoara Jo
eJeKTpoHeypanu3alyja (KOMIeH3anuja Ha BUIIOKOT
Ha MOJIHEXK - BUIIOKOT HA JOHH IITO CE MOjaByBaaT BO
pactBopute). Toa wMoXke [a ce HampaBu CcO
NOBpP3yBale¢ Ha JIBaTa PacTBOPU MPEKy IeBKa Koja
COAIp>KM BOJIEH PacTBOP Ha HEKO] EJEeKTPOJUT U
OBO3MOXYyBa IMaTyBamke€ Ha BHUIIOKOT Ha JOHU O
€HUOT KOH JIPYTUOT PaCTBOP.

Zn(s) l

sor
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Cera e BO3MOXKHO BUIIOKOT Ha aHjOHW Off JleCHaTa CTpPaHa [la maTyBaaT KOH JeBaTa
CTpaHa 3apajii OJpP>KYyBamke Ha EJEKTPOHEYTPAJIHOCT Ha pactBoputTe. Cekako JfeKa
€JIEKTPOHEYTPATHOCTA Ha PACTBOPUTE CE€ OTCTBApPyBa M MPEKY NPEHOC HA KATJOHUTE Off
JeBaTa KOH JlecHaTa cTpaHa. Taka BO IeBKaTa IITO I'M MOBP3yBa [IBaTa PacTBOPH CE
CIIy4yBa TPAHCIOPT HA JOHU U TOA:

> Kaiujonuiue ce osuxcaiu kon ciipanaiua Kaoe ce cay4yea upoyec Ha pedyKyuja;

> AHjoHuule ce 08uicall KOH CUIPpAHAUIa Kaoe ce CaAy4y8a upoyec Ha OKcuoayuja
Lleskaitia witio 2u ito8p3ysa 08ailla paciti8opu, U COOPHCU PACUIBOD HA HEKO]
eAeKIUUPOoAUlll, Ce HAPEeKYB8a eAeKUUPOAUULeH MOCIU.

IllemaTcku IpUKa3s Ha
= i . LEJOKYIHUOT TPAHCIOPT Ha
| JOHU W  E€JEeKTPOHH  BO
™~ |
CUCTEMOT.
_-——"/ \‘""--__
Zn(s) | i (s
5042- ...c_ Z-E— ZB-

Zni* Zn*
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Ileaokyunuoiu cucuiem upeuwcuasy8a XemMucku U36op Ha eAeKwupu4Ha cupyja u ce
HapeKyea :an16aHcKa Keauja.

Bo ranBaHckaTa Kenuja XeMHUCKUTE TpaHCPOpPMALMM Ha CYNCTAHIUTE MOXKAT fa ce
MCKOPHUCTAT 3a HAJ[BOPEIIECH MPOTOK Ha €JeKTPUYHA CTPYja, KOja MaK MOXKE [a U3BPIIU
eJIeKTpU4Ha padora. MeilaaHuite Upauku UoloneHU 80 eAeKUPOAUIHUIE PACIHE0DU
ce HapeKysaaill eAeKiipooll.

> Eaexiupooaiia na Koja ce caydysa uoaypeakuyujauia Ha oxKcuoayuja ce
Hapexkyea anooa.

> Eaekupooawa na Koja ce cayuysa uoaypeaxyujaiia Ha peoykyuja ce Hapekyea

Kauooa.
IIporok Ha
€JIEKTPOHH
NMPOBOJHMK O MPB pef (MeTaHa K1na)
. IIpoTok Ha KaTjonu (+) .
IHonypeakuuja »  Iloaypeakuuja
HA oOKcHaanmja | < HA peayKnuja

IIpoTok Ha aHjoHH (-)
AHoJa Kartona
(-) (+)

Oiiwitia xemuja, Banenitiun Mupuecku
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EnextpopaTta m pacTBOpPOT Ha €NEKTPOJUT BO KOJUITO € Taa IMOTOIEHA Ce
HapeKyBa UoayKeauja Ha TalBaHCKaTa Kejuja. 3Haum TajiBaHCKaTa Kelimja ce
COCTOM Off IBE ITOJIYKEJINU, TOBP3aHU CO €JIIEKTPOIUTEH MOCT U CO IPOBOJAHUK

OJI TIPB peq.

» IlomyKenwmjaTa Kajie ce ciy4dyBa MmoJypeakiigjaTa Ha OKCHallja YCIOBHO
ce O3HadyBa KaKo .1e6a uoaykeauja (3Haum BO JieBaTa MOJyKenwja ce
Haora aHojiaTa).

> IlonykenujaTa Kaje ce ciaydyBa MOJIypeakldjaTa Ha PeyKIuja YCIOBHO
ce O3HauYyBa KakKo decHa uoaykeauja (3Haum BO JleCHaTa TMOJIKeIHja ce
Haora KaTojarTa).

3abenewral! I'opHuitie iiloumu, nesa U 0ecHa UoAyKeAlja, Hemaaill 8pCKa CO pu3u1Kailia
83AeMHA H0A0HOA HA UOAYKeAUuUille 80 eKCUePUMEHINOUW U 80 UWEMAMICKUOUL UPUKA3
(upitexcoiti) Ha 2aasancKkailia Keauja.

Bo ranBanckaTa Kenmja aHofaTa (eJIeKTpojiaTa Ha Koja ce CcaydyBa MmpoIiec Ha

. . . ¢ 9
OKCHJJalija 1 KOH KOja CC IBUXKAT aH]OHI/ITe) CC O3Ha4YyBa CO 3HAK - .

Bo ramBanckaTa Kenmja KaTtofata (eJeKTpojjaTa Ha Koja ce CIlydyBa IpoIiec

. . . ¢, 9
Ha pefyKIFja ¥ KOH KOja ce JIBUKAT KaTJOHUTE) ce O3HauyBa cO 3HaK + .

. 23
Oiiwitia xemuja, Banenitiun Mupuecku



Eaexwpomowopna cuna na anéanckaua
Keauja
v IllTo e ona mro ro OBO3MOXYBa TCKOT Ha CJIICKTPOHUTC O] aHOJATa KOH

KatofaTa? (BO MPEeTXOHUOT MPUMEP, aHOJla € IIMHKOBATa eJIEKTPoja a KaToya
e 6akapHaTa eJeKTpofa).

Hdeuxceukama cuaa e pas3aukaua 60 UOWEHYUJjANHAWA eHepauja Ha
eneKuiponuwe Ha anooaiia u na kawooawa. Ilowenyujasnaiua enepzuja na
eneKupoHuile e U0BUCOKA HA aHOOallla 60 00OHOC HA Kallooalua.

¢ AHajormja MOxe Jia ce Hajiae BO TEeHAEHIMjaTa Ha CUTE TeJla 1a MpeMUHAT Off
cocToj6a Ha MOBHMCOKA, BO COCTOj0a HAa MOHNMCKA MOoTeHnujanHa enepruja (Bo
BOJIONIA[IUTE BOJaTa ce ABMXKH O Tope (MOBHCOKAa MOTEHIWjalHA SHEePTHja)
Haoy (MOHUCKA MOTEHIMjajiHA CHEPrHja).

> & =' | Ha anonara

& | Ha kaTomara

Otiwitia u Heopzancka xemuja I, Anaauitiuuxa 6uoxemuja, Banrenitiun Mupuecku



¢/ IlorenumjanHata pasznuka mnomely €eNeKTPOAUTE Ha TrajBaHCKaTa
Kennja ce Mepu Bo BoiTHu (V). BoaT e equHMIa Mepka 3a pu3nykaTa
BEJINUMHA eneKuupu4er uowenyujan, E.

v (Cekoja eJIeKTpojia ce KapaKTepu3upa co eJeKTPOJieH NOTEeHIU]al.

IIpumep: LIuHKOBa Mpavyka BO pacTBOP HA IIUHKOBU JOHU € PENPE3CHT
Ha pefloKC MapoT: Zn = Zn?* + 2e-.

¢/ 3aroa MOXe Ja ce Kaxe JeKa €eJNEeKTPOJHUOT TMOTEHIUjal €
NOTEHIM]aJl Ha COOJBETHUOT PEIOKC Map, UK PENOKC MOTECHIH]jaJl.

Baoswcno! He e 603M0xCHO Oa ce uamepu uoWeHYUjAN0U CAMO
Ha edeH pedokc uap! Ona wWwo e 803MOICHO 0a ce uamepu e
UOoWleHYUjaaHaa pasauka uomety 08a peooKc uaposu,
O0OHOCHO UOUEHYUJANHAIUA PA3AUKA 80 2AN6AHCKAWIA Keauja
cocuiasena 00 06a pa3Au4HU PeooKc Uaposu.
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[ToTeHMjasIoT caMo Ha efieH pelokc nap M = M™ + ne  He € BO3MOXHO Jia
CE U3MEPHU 3aTOA IITO HE € BO3MOIKHO J]a CE U3BEJIE CaMO MOJIypeakija Ha
OKcHjalyja, Win Mak nojypeakiyja Ha peaykuuja. He e BO3MOXHO efHa
CYIICTaHIla fla UCOYIITH E€JIEKTPOHM aKO He MOCTOM fApyra Koja Ke ru
IpUMH WUCTUTE, O€3 Orye]] Aanu ECIECKTPOHUTE Ke OMpgaT pa3MEeHETH BO
MUPEKTEH KOHTAKT IMOMery pa3jIMdHUTE CYICTaHIM (XOMOTEHa PEeaoKC
peakiidja) WK NaK eJIEKTPOHUTE Ke OupaT MpeHEeCeHW MPeKy MeTalieH
IPOBOTHUK O] €IHATA JI0 fipyraTa cyrncTaHia (rajJBaHcKa KeJuja).

Hoiuenyujannaiua pasauxa uomety eaekiipoouilie Ha 2aN18aHCKAIUA Keauja
ce HapeKyB8a eAeKipoOMOWOPHA CUNa HA Keaujalla, E,,

v/ EnextpomMoTOopHaTa cmia ce€ TMpecMeTyBa KaKO pas3iiika MOMery
NOTEHIM]aJIOT Ha KaTojlaTa W MOTEHIUjaJOT HAa aHOoflaTa Ha rajBaHCKaTa
Kenuja.

E .=FE

mf

=

cat. anod.
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Bpennocrute 3a E_; 3a rajJlBAaHCKH KeJINU (pOPMHUPAHU Of] pa3InyHU PEAOKC
CUCTeMH OOMYHO Ce OJJHECYBaaT Ha CULAHOAPOHU YCA0BU:

» Temuepaiuypa 00 25 °C;

>IIpuiuucok 00 101 325 Pa;

» Konyenwpayuja na paciueopuiue 00 1 mol/L;

>»Cuanoapona cocuiojoa na y4ecHuyuule 80 pe0oKcC culliemuiue.

>IIpumep: CranpapgHa coctoj0a 3a jarjaepofoT € rpaduToT, a HE €
NIAJaMaHTOT, CTaHAApAHa cocToj0a 3a KuciaopopotT € O,(g), a He e O4(g)
(030H), UTH.

Eaexiupomoitopuaitia cuna Ha 2ansanckaitia Keauja usmepeHa upu

CILAHOAPOHU YCAOBU C€ HAPEKYB8A CULAHOAPOHA eAeKIUPOMOUOPHA cuaa,
]

0
Er

m
L. =F  —F

mf T Teat,  Fanod.

Oiiwitia xemuja, Banenitiun Mupuecku
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Cuwanoapoen eaekmupooeHn uowlenyujan

¢/ EnekTpoMOTOpHaTa cuja Ha rajBaHcKaTa KejWja 3aBUCHA Of] E€INEKTPOJHUAOT
(unu peflokc) MOTEHIMjalIOT Ha IBaTa PEAOKC CUTEMH Off KOU Taa € oOpa3yBaHa.
l'onemuHaTa Ha €JEKTpOMOTOpHaTa cuia 300pyBa KCTOBPEMEHO 3a
TEHJICHIM]aTa 32 UCIYIITalkhEe €JIEKTPOHN Ha PEJOKC MapoT LITO Urpa yJjiora Ha
aHOfla, U 3a TEHJCHLHjaTa 32 MPUMamke €NEKTPOHU HA PEJOKC NapoT IITO Urpa
yiora Ha karogara. Ilocrojat rojmem Opoj Ha pemoOKC MapOBH, U CHOPEN TOa
YIITE OroJieM Opoj Ha B3a€MHU KOMOWHAIIAA Off PEJOKC CUTEMM.

Ilaau e HeolixoOHO Oa 6uoait usmeperu (uau mabeaupanu) cuitie 803MOMCHU
KomOuHauuu Ha peookc ilaposu? Kako oa ce Hailpasu mepen cucitiem, KOjuLitio
Ke 0asa ungopmayuu 3a UoleHUUjaroil camo 3a e0eH pedoKcC iap, Uil camo 3a
e0eH eneKuipooer UOoeHUUja, UAU 3a UOMIEHUUJAA0Ul HA eOHA pPeOdOKC
ioaypeaxkuuja (cuitte wWpu UepMUHU: HOUWEHUUjaN Ha edeH peooKc Uap,
eNeKilipoOern UoilleHUujan U HollleHUUjan Ha peooKc [oaypeakuuja, ce
CUHOHUMLL).

v/ OBga ke Oujle BO3BMOXKHO CaMO aKO ce off0epe efleH PeAOKC Mmap 4Yuj MOTeHIr]jal,
IO IOTOBOP, K€ Oufie cMeTaH 3a HyJla. CuTe NOTEHIM]alIi HA OCTAHATUTE PEJOKC
napoBu Ke OWfaT u3MEpEeHH BO OJHOC Ha peepPEeHTHUOT PEAOKC Map, YHUJIITO
NOTEHIH]ja] JOTOBOPHO CE 3€Ma CO BPEJHOCT HyJIa.
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v/ 3a pedepEeHTEH PENOKC CUTEM €
onOpaH cATEMOT OOpa3yBaH oOff
xugpoHnyM jonu (H;O*) m racosor
BOJJOPOJI, IPY CTaHAAPAHU YCIOBMU:

2H*(aq, 1 mol/L) + 2¢- =H, (g, 101 325 Pa)
E'=0,00 V

080j peodokc cuciiem e UO3HAUU KAKO
ClLAHOapOHAa 6000POOHA

eaekupooa (CBE axkponum 3a
CILAHOAPOHA 8000POHA eAeKIpPOoOa).

MerfyToa, Kako Ha OBOJ PEAOKC
CUTEM JIa My JIOHECeMe WJIU Jila MY
OfIBElIEME EJIEKTPOHU KOPUCTEJKU
MeTajsieH mnpoBogHuK? Wnm co
Npyra 300pOBH, KAaKO NPAKTUYHO
Ta TO WCKOPUCTHME OBO] PENOKC
cuicteM W Ja  oOpa3yBame
rajJjiBaHcKa KeJjuja BO KOMOWHaIHja
CO APYT pefoKc cucrem?

ITpakTruHa u3Benda Ha cTaHAapAHATA
BOJIOPOJIHA E€JIEKTPOJA:

MeTanen NMPOBOHUK

101325 Pa

/

EnexkTponnren
MOCT

IImaTnra

= / gt | 1 mol/L + apyr
€JIEKTPOJIUT

IInatuHCcKaTa IUIO4a Wrpa yjnora Ha €JEKTPOja.
Mefyroa mnjaTmHata € XEMHUCKM WHEPTHA U HeE
pa3sMeHyBa jJOHH cO pacTBopoT. Taa urpa ynora camo
Ha IIPEHOCHMK Ha eNeKTpoHu. [loTeHnmmjamor Ha
IUTaTUHCKATa  €JIEKTpofilaTa €  ONPENENEeH  Of
INOTEHIMJAJIOT Ha pefokc mapor 2H/H,.

Otiwitia u Heopzancka xemuja I, Anaauitiuuxa 6uoxemuja, Banrenitiun Mupuecku
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v 3a ;ma ro u3MepuMe pefloKC MOTEHIMjaJOT Ha APYTUTE PEeloKC CUTEeMH HEOMXOJHO € fa
KOHCTpyHpaMe TaliBaHCKa Kelmja Off PEeAoOKC MapoT 3a KOj CMe 3amHTepecupaHd u
CTaHfapiHaTa BOMOpPOAHa eJieKTpopa. [la mpeTmocTaBUMe JieKa cakame Jia TO HW3MepuMe
PEOKC MMOTEHIN]aJIOT Ha PEOKC CUTEMOT:

—_ 2+ -
Zn(s) =7n aq T 2e".

v/ 3a oBaa mnen Ke ¢gopmumpaMe rajBaHCKa Kejiwja BO KOja e€HaTa TMOJiyKenuja Ke Owujpe
oOpasyBaHa Ofi PEIOKC IapoT Zn?*/Zn a ppyrara nojykennja Ke ouge pegokc mapor 2H*/H,

WJIA CTaHJapjHaTa BOJOPOJHA €JIEKTPO/IA.

Bo oBaa ransaHcka

Kenmja, UUHKOT €
amoma a CBE e
KaTofa.

[Tonykennja
oOpa3yBaHa Of] PeoOKC
CUCTEMOT Zn%**/Zn, unn

MeTajHa IITHKOBA H 101325 P
npadka MOTOMEHA BO +—5— @ a
pacTBOp Ha IMHKOBH . = L
JOHU. g [ e -
|| IHonypeakuuja Ha
e~ 1 . .
2 7| 2 KaToaaTa:
Honypeamm!a Ha ¢ > 2H*,, +2e'=H,,
aHoOaarTa: n(s) {::-25}
Zn =Zn2+(aq) + 2e 75 = f / Cranpapana
5 BOJOPOJHA €JIEKTpoJaa
IIMHKOBA eeKTpoja 2l H* (KATOJIA)
(AHOIA)

Otiwitia u Heopzancka xemuja I, Anaauitiuuxa 6uoxemuja, Banrenitiun Mupuecku
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¢ BkymnHa pelokc peakuuja Bo rajBaHCKaTa Kejuja:
+ —7n2+
Zng) + 2H ) =Zn"" ) + Hy(g.

I'anBaHcKaTa Keyuja jacHO NOKaXyBa [leKa CIOHTaHa € peaKkiujaTa BO KOja UHKOT
Ce OKCHAUpa, a BOMOPOAHUTE JOHM IpHU Toa ce pepyuupaar. OOpaTHaTa peakuuja
HE € CHOHTaHa M He MOXe camarTa Jja ce OfIBUBA.

BoarmeTapoT (MHCTPYMEHTOT IITO C€ KOPUCTHU 332 MEpPEHhe Ha eIEKTPOMOTOpHATA
cijla Ha TajiBaHCKaTa Kelimja) BO TOPHHOT TpUMEp MOKaXKyBa IOTEHIMjaTHA
paznuka on 0,76 V. Cnoopepn Toa, €JeKTPOJAHMOT NOTEHIMjaJl Ha [WHKOBAaTa
eJIEKTpOJia U3HECYBA:

En =Eq —E,

anod.
o E§n2+/Zn
0,76V=00V-E . _
0 _
E . _ =-076V

Cuwanoaponuoiu uoiieHyujanrowl Ha pedoKc cuciuemos Zn’+/Zn
usnecyea -0,76 V 60 00HoOC Ha cllaHOapOHaiia 6000p0OOHA eneKpooa.

Cera a BuguMe KOJIKaB € CTaHAapAHUOT PEOKC MoTeHIujan Ha cucteMot Cu?*/Cu
BO ogHoc Ha CBE.
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[Tonykenuja

o0pasyBaHa Of] PEJOKC NN

Volts

cucreMoT Cu?*/Cu, niamn
MeTajiHa OaKapHa

< e

MpaydkKa nmoToIleHa BO

=B mw

pacTBOp Ha OaKapHU
JOHHU.

IHonypeakuuja Ha
Karojara:
Cu2+(aq) + 2e =Cu(s) Bakpna
CJICKTpOaa
(KATOJIA)

Bo oBaa ranBaHcka
kennja, CBE e anopa,
a OakapHaTa IUioYa €
KaTofa.

ANA

101325 Pa

\VEAVY/

IHonypeakuuja Ha
aHopara:

HZ(g) =2H+(aq) +2¢

Cranpgapana
BO/IOPOJIHA eJIEKTPO/a
(AHOJA)

0

ECu2+/Cu
0

E

Cu’t/Cu

E, =Eg —E,
0,34 V = E°

anod.
Cu 2*/ca E typ
=0,34 V-00V
=0,34 V

Otiwitia u Heopzancka xemuja I, Anaauitiuuxa 6uoxemuja, Banrenitiun Mupuecku




BKymHaTa oKcuo-peyKIucKa peaknnja Bo raiBaHCKaTa Kellvja e:
2+ —_ +
Cu* ) + Hyy = Cu + 2H* )

Bo oBj cucrem, cioHTaHa € peakiujaTa BO KOja BOJOPOAOT CE OKCHAPA, a
OakapHuTEe JOHWU ce pepyuupaar. WMnm, egeMeHTapHHUOT Oakap HE €
CnOocCOOEH Jf1a TM peayumpa BOAOpPOAHWUTE JoHW. Mepewata Ha
€JIEKTPOMOTOpPHATAa CWJjla Ha OBaa TajiBaHCKa Kejauja IoKaxaa [ieka
penokc napoT Cu?*/Cu uMa MOo3UTUBHA BPETHOCT HA CTaHAAPJHUOT PEIOKC
noteHujaja. Bp3 ocHoBa Ha [BaTa MOCIENHU MPUMEPU, BO KOU TO
OpUKaXaBME HAUMHOT HA MEPEH-E€ HA CTAHAAPHUTE PEAOKC MOTECHIH]aJIN
MOKEME J1a IO U3BEAEME CIIEHUOB BaXKEH 3aKJIYUYOK:

Hokoaky peookc uapowi Ox/Red uma Hezauuiusen cCulaAHOApPOeH pPeOdoKC
uowenyujan

0
EOx/Red < O

wozaw peoyyupanuowl oo6aux Red uma iocuana pedykyucka mMox 00
eneMeHIUapHuol 6000p00. OKcuoupanuol 006auK Ha 080j peooKc uap
uma uocaaba OKcuoayucKka MoK OWKOAKY 6000pOHuUlle joHUu. 3aiioa
CUOHIUAHO ce 008uBa peaxkyujama 60 Koja Red o6aukoiu ce oxcuoupa, a
8000pOOHUIIE JOHU ce pedyyupaail.
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Hoxkoaxy peookc uapoiu Ox/Red uma uoumiueen culanoapoen peooxc uouleHyujan

0
EOx/Red > O

wozaw oxKucoupanuowl o06auxk Ox uma UOCUAHA OKCUOAYUCKA MOK 00
68000poOHuiue jonu. Pedyyupanuoiu o6aux na 060j pedoxc uap uma uocaaba
PeOyKyucKka MOK OWKOAKY 6000p000Il. 3aiuoa CcUoOHWIAHO ce 008uU8a
peaxkyujaiua 6o Koja Ox o6aukoui ce pedyyupa, a 6000po0oil ce OKcuoupa.

CidanoapoHu pedoKc UOUEHUUJAAU HA HEKOU PeOOKC UapO8LU.

Cranpapien pefokc noTeHnujan, IHoaypeaknuja Ha peaykumja
E'V Ox,, + ne =Red,,

1,61 Ce* ) +e =Ce*

(aq

0.80 Ag g € =Ag)
0.34 Cll2+(aq) + 29' =Cll(s)

'Oo76 Zl’l2+(aq) + 28' =Zn(s)

121 12Zn0,> ., + H,0 + e =112Zn,,, + 12H,0
'3.05 Li+(aq) + € =Li(S)

271
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v KoaKy e uonezamiugen ClulaHOApOHUOUW PeO0OKC UOUWEHYUjan HA PeOOKC
uapoid, WoaAKy e UOCUAHA PeOYKYUCKAWA MOK HA peoyyupamuouu
00AUK, OOHOCHO, WOJAKYy e UOHA2AACeHa UeHOeHyujaila Ha
Peoyyupanuoid 00.auK 0a 000a8a eAeKupoHu (CuleH eaeKupoHOOoHOp).

v Koaky e uouosuiuuéeH CulaHOapoOHUoOW pedoKC UOUWEHYUjaN HA PeOOKC
uapoid, WoaAKy e UOCUAHA OKCUOAYUCKAWA MOK HA OKCUOUPAHUOW
00AUK, OOHOCHO, WOJAKYy e UOHA2AACeHa UeHOeHyujaila Ha
OKCUOUPAHUOU 00.auK oa upuma eNeKUPOHU (cunen
eNeKUP OHAKYeuuop).

Kora ke noBp3emMe Ba pegoKC MapoOBU BO TajIBAHCKa KeJjrja, TOTall BP3
OCHOBAa Ha CTaHApagHUTE PENOKC MOTEHIMjadd Ha OfOpaHUTE PEMOKC
NapoBU, MOXE Jla ce MpecMeTa CTaHAapAHaTa €JeKTPOMOTOpPHA CWJia Ha
rajiBaHcKaTa Kenmja (Hej3mHaTa MOK) M MOKe fla ce TIPEABUAU KOj PEOKC
nap Ke Oupie eJeKTpOH MOHOp (aHoma), a KOj peloKC map Ke Owuje
eJeKTpoHaKIenTop (KaTona).
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Ilono3uTHBeH cTaHAapAeH PeJoOKC NOTEeHIUjal

F 3
EOEX Reg | | KATONIA

Emf = EOx /Red; EOx /Red

EOx; /Re d: aHOa

IloneraTuBeH cTaHfapAeH peJOKC NOTEHIja

El]

Pemokc mapoT co MOHEraTMBEH CTaHAApfieH PEloKC MOTEHIWjall Wrpa yjaora Ha
aHopia. HeroBuoT penynupan o6MK ce OKCHUpa BO BKyIHATa OKCUIO-PEAYKIMCKA
peakiuyja.

Pemokc mapoT co MOMO3WUTHBEH CTaHAAPAeH peloKC MOTEHIWjajl Wrpa yJjora Ha
katoja. HeroBuoT okcugupaH o06IUK ce peiyliipa BO BKyITHaTa OKCUO-PEAUKIMCKA
peakiyja.
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IIpumep: Jla pasrnemame Oartepwja (TajmBaHCKa Kenmja) oOpa3yBaHa oOf
JIUTAYM U CpeOpo.

Konkasa e E_; Ha oBaa Oarepuja? Koj pegokc nap € katoaa, a Koj anopa?
Koj ce okcupmpa, a koj pepynupa? Op Tabenarta Ha cTp. 86 mO3HaBaMe:

0 T —
ELi+/Li =-305V
0 _
E} .\ =080V
Cnopef; BpeIHOCTATE 3a CTaHAAPAHMOT PEAOKC MOTEHIMjal MOXKE fla ce
3aKJTY4H: Li*/Li anooa. Li ce okcuoupa oo Li*;
> Ag*/Ag kawiooa. Ag* ce peoyyupa 00
Ag.
0 0 0
E _ E -k anod
0 0 0
E =k Ag*/Ag — Lk Li*/Li
E’ =080V-(-3,05V)
0 _
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” Hamnoncku pen Ha metanute (Huza Ha akTUBUTET Ha METaJUTE) ”

(Lo0ur3dd CHAMLEIIHON 3D d Lore[HnHI Lo
vorad) refmnHdron oxrdd Lonnrdernerd ejenQ

|| Red — Ox + ne” ||

Li—> Lit+ e-
E—=E+e-

BEa = Ba®t — 2e-
Ca = Ca‘t — 2e-
Na = Nat + e-
Mg - Mg2* + 2e-
Al = ALY+ 3e.
Zn = 7nit — 2e-
Cr = O3+ + 3e-
Fe = Fe** + 2e-
Co = Co*t + 2e-
N1 =2 Ni#" + Ze-
sn =2 snEtt+ 2e-
Fb = Pt + 2e-

Cu =2 Cet + 2e-
Ao = Agtte-
Hoe = He2t + Ze-
Ft = Pt + 2e.
Au = Audt + Ze-

(reLdn LoMHIABLHOWIL D) MHILQO
ronnedmnArod en oW ereHommIAYdd dLoe

d

Bo NpaBenoT Ha
CTpeJIKuTE:
»>pacre peayKuucKara

MOK HA METAJIOT;

>HeroBara OKcHanuja e
ce MoJIeCHa;

>omnara CTAHAAPTHUOT
penokc morenmujan (E° e
ce MOHEraTHuBEeH OpPoj);

»Pacre XEMHucCKarTa
AKTUBHOCT HaA ME€TAJIOT.
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