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OKCUONAHULL-KANTAPUITULWL PEAKLUATNAPU

AHOpraHuk Knméparm 6apya peakuusinapHMm WKKM Typra 6ynuw
MYMKUH:

1.Peakumsara KnmpuwyByYM 3NEMEHTNAPHUHT OKCUMASIAHULW dapaXacu
y3rapmau KonaguraH peakuyusnap.

2. Okcngnanuvw gapaxacu ysrapuwim éunaH bopaguraH peakumsanap.
1. BupnHun Typ peakumsanapra anmawuvHu, napdanaHvuw Ba OGUpUKKLL

peakuuanapu mucon 6yna onagn. MacanaH :

HCI + KOH = KCI + H,0

t
CaCO, —Ca0 + CO,

by muconnapga xe4y Kamcu 9feMEeHTHUHI OKCUANaHWLW fapakacu
y3rapmangu.

NKKnHYM Typ peakumanapra cukmb udnkapuwl Ba 6ollka peakumsinap
mucon ©Oyna onagun. byHoan peakuusinap OKcuAaSaHUW—KanuTapuniunLl
peakumnanapun gennnagn. Ynapaa anektpoHnap 6mp atom €ékm nonnapaaH
MKKMHYM aTOM €KUM MoHMnapra yragu.

Vanra 3neKkTpoH OUPMKTMPMG onraH aToMm, WOH, Monekynanap
okcmanoBun aeb, anekTpoH  WykoTaguraH artoMm, MOH, MOorekyrnanap
KanTapyBun gewvnagn. ONEKTPOH OUPUMKTUMPUO onuw  XapaéHum —
KanTapunuw >xapaéHum neb, anekTpoH Oepuwl XapaéHu —oKcuanaHuw
XapaéHun geuvnagn. [lemak, OKCUAJSIOBYM KauTapuragu Ba KauTapyByM
okcuanaHagu. Okcngnanuw—KanTapunumi Bup-bupura BorFnuk

XapaéHnapaup. MacanaH :

0 0 +2 - +2

1) Mg+Cl. =MgCl 2) H) +CuO=H,;0+Cu’
by peakuusiga marHuM xnopra 3nekTpoH 6epub kantapyBuu, xrop 6y
9NEKTPOHMNAapHN Kabyn Kunmb OKCMAONOBYM, MKKUMHYM peakumsaga aca

BOAOPO KanTapyBuu, MUC MOHWN OKCUONOBUYNAND.



OrieMeHT aToMW OKCuANaHraH4a YHWHr OKCUASlaHuLW Japaxacu
opTagu, kKanTapunraHga sca okcuasiaHuw gapaxkacu nacasgn. Macanan:
Sn**- 2e= Sn** xapaéHnaa kanalHWHI OKCWMANAHWULL Japaxacy +2 gaH +4
rauya optam, Cr’"+3e = Cr** xapaéHnaa XpOMHUHI OKCUASAHWLL Aapaxacu
+6 gaH +3 ravya kamasaau.

OJIeMEHT aTOMUM Y3WUHUHI 3HI OKOPW OKCMASaHuW  Japaxacuga
(MacanaH: Cr®", P°, CI"*, Cu®*, Mn"" nonnappaa) 60LLKa 3MeKTpoH yKoTa
onManan Ba dakaT OKCMAONOBYM XOCCACMHU HAaMOEH kunaawu. Ba akcuHua,
9NIEMEHT aTOMW Y3VHWHI SHI KUYMK OKCUASIaHWW [Aapaxacupa yaura
3NEKTPOH kabyn kuna oniMangu Ba hakat KkanTapyByM XOCCAaCUHN HAMOEH
Knna-gu. Arap anemMeHT aToMu Y3MHUHI ypTaya oKCcuAasfiaHuLW Aapaxacura
ara 6ynca, y 3puUTMaHUHI MyxuTura Kkapab € okcmanoBun €k KanTapyBym
XOCCaCUHN HAMOEH Kunagw.

KanTapyBumgaH okcuanoByura 3nekTpoHnap yTraHga opartia
peakunaga VWTUPOK 3TaETraH 3NeMEHTNapHUHI BaneHTnurn ysrapagw.
JlekunH, okcuanaHvw—kanTapunuw peakumanapuga anemMeHT BaneHTNurm
y3rapmaun Kkonuwun MmymkuH. MacanaH :

1) H®,+CI%=2HClI
2) CH4+20,=CO,+H,0

BupuHum peakumnaga Bogopon Ba XNOPHUHT BaneHTNUrM peakumsaaH
ONAVH XaM KeWuH xam 6upra TeHr. MeTaHHUMHr EHuw peakuuacuaa
yrnepon, Kuicropos Ba BOOOPOANAPHUHI BarneHTNuKNapu ysrapuiicus
konanTtu. JleknH Oy peakumsinapga aTOMMapHWMHI Xonatrnapu yarapagw.
[demak, Morekyrnaga aTtoM XOflaTUHW BamneHTNUK TylyHYacu TYIuK
TywyHTMpa onmanmgu. LWyHMHr y4yH Xxam, OKcuanaHu—KanTapunuLl
peakumanapmga okcuanaHuw gapaxacu TywyH4yacuaaH onganaHuil
Makcagra myBodouk 6ynaan. BaneHTnuk koBaneHT 6ofnaHuwaa (mycoar
€K MaHpuin) uwopara ara amac. Y dakaT 60CMM COHMHM KypcaTagw.

KuméBuin 6ofnaHuwga aca IMEKTPOHMap 3NeKTPOMaHMUMPOK 3f1EMEHT



aTomura curbkurad 6ynagm, HaTwkaga aTomrniap Mabiym 3apsgra ara
oynagu.

Kynngarm muconnap BaneHTnuk 6unaH okcugnaHuw gapa)KacuHu
doapKnHM AKKON KypcaTaau.
1. A3oT Monekynacuga wukkmta asoT (N=N) atomm y3apo yd4 Xydt
9NEKTPOH opkann OupuKKaH. YHUHI OKCUONaHWLWL Japa)kacu Homra TeEHTr.
UyHKN KUMEBUIM BOF XOCUIN KUNraH yMyMUI 3NEKTPOH XYM TU Xap UKKM a3oT
aToMuaaH oup xmn macodaza xomnawuraH.
2. 'vgpasuH-N,H,; monekynacuaa, xap Ovp a3oT aTOMUMHWHI BaneHTInmm
yyra TeHr, OKCUAMNaHULW Aapaxkacu aca MUHYC MKKUra TEHT, YyHKK, Xap oup
a3oT Bogopoa Oofga yMyMuMA 3MEKTPOH XKy(pTW as3oT aTOMM TOMOH
CUITKUAON.
3. Okcngnanuw pgapaxacu mycbart, maHdui, HON Ba Kacpnu Oynuuiu
MYMKUH.
4. YMYMUA ONEKTPOH XYPTUHW y3ura TOPTraH IneKkTpoMaHpUMpoK
anemMeHT MaHpurm (-) Ba UKKMHYM dnNeMeHT MychaT (+) okcuanaHuil
aapaxacura ara 6ynagu. by kunmaTtnap, ogataa, 9NeMeHT CUMBOSMHUHS
Tenacura éku tokopura (yHr Gypyarura ) pakam onguaaH nnc €K MUHYC
nwopacu kypcatmnb €3mnb kynunagu. MacanaH,
Cr°0%;, H° 6ynapga KWACNOPOAHWHI OKCMAMAHWLL —Japaxacu —2,
XPOMHUHI OKCManaHuLWw gapaxacu +6 Ba sogopoaHukm 0 ra TeHr. Kumesnm
OvpukMaga €kn apuTMaga Xakukui 6ynraH WMOHMapHM KypcaTuwl YYyH
NSC Ba MUMHYC ULWOpacKu pakamaaH keuvH esunaan. Macanat: Fe®*,
Mn %, CO%,, MnO7, CI, Na*Ba 6oLkanap.

Kumésuin Oupukmanapga aTOMHWHI OKCUAMAHWUW  dapaykaCuHU
aHvKnawyga Kkymmaarm KoHyHaaH coonganaHmnagn:
1. Opoun mopganapfa aTOMHUHI OKCUMANaHULW AapaXkacu Hosfra TeHr
(H2, Oy, Fe, C).

2. MeTtannap xamma BakT MycGaT OKCMANaHWULL Japa)kacura ara.



3. Bopgopoa rmmapuanapoaH Tawkapu  xamma  bupukmanapga  +1,
rmapuanapga aca —1 okcuanaHuw gapaxa HamMoEH aTaau.

4. Kucnopog 6upukmanapga (OF, gaH Tawkapu ) -2 okcugnaHuLl
aapaxacuHun HamoéH atagu. [lepokcug (-O-O- rpynnanun)napga  aca
KMCNOPOAHUHI OKCMANaHULW gapaxacu —1 ra TeHr.

5.  MeTanmMacnapHuUHr OKCUANaHWW adapaxacum xam mycbar, Xxam
MaHU BYNNLLIN MYMKUH.

by wmabnymotnapra acocnaHub, Mypakkab 6Gupukmanapgaru
aTOMMaPHUHI OKCUANaHWLW AgapaxacuHu xmcobnab Tonuw MymkuH, byHaa
MOMieKynagarm atomnap OoKCcuASaHuW  gapaxanapuHuHr - anrebpauk
WUFUHOUCKU OOMMO HoMra, Mypakkab mMoHOa aca WOHHMHE 3apsgura TEHr
BYNUWNHK 3bTNBOPra OnNuLL Kepak.

Acocuit okcuanoBuunap. Yaura anekTpoH kabyn kunub, naspuii
cucTtemMa katopugarm UHEpPT rasHUHI 3NEeKTPOH CTpyKTypacura ara OynraH
€KM MaHMUN 3apsgnaHraH MOHMap XOCWUIT KUMYBYM HeWTpan artomnap
okcngnosun 6ynagun. MacanaH, ranoreHnapHUHr HenTpan atomnapu F»,
Cly, Bry, I, okcmanoByum doyHKUMSCUHK Baxkaprub mMaHdui 3apsianaHran F,
Cl, Br, I' nonnapra awnaHagu. [anoreHnapgaH oTop Ba XMoOp Ky4dsnu
okcmnanos4vn xucobnaHagu.

Acocuin okcugnoBumnapra stHa Kucrnopog, onTUHIyrypT Ba 6olukanap
mucon 6yna onagn. bab3nM MeTann WOHMAAPWU Y3NapUHUHE 3HI OKOPWU
BaneHTNMKNapmaa okcnanosym oynmwm MyMK1H.

Acocun KantapyBuMnap. OpkuH xonga 6apya mertannap, acocaH
nwkopun (Li, Na, K, Rb, Cs) Ba uwkopun-ep (Ca, Ba) metannapw,
KICINOPOACU3 KUCMOTa KONAVKNapWHWHI wmonnapu (Br, I, C¥) xampa
rmgpuanap (KH, CaH,) kantapysuun 6ynaan.

LUyHn Hazapga TyTUW Kepakku, oKcuasnoByn 6GunaH KanTapyBuyu
ypTacuga KeckuH yerapa mnyk, 6utta mogga Gup wapouTtaa OKCUAMNOBYM,

WKKWHYM LLApOUTAA KauTapyBum GYnuLm MyMKuH.



OkcuanaHnw-KaunTapunuvil peakuusanapuHUHE TeHrnamanapuHu
Ty3uLl

OkcuanaHuw-KkanTapunul peakUMANapuHUHE  TeHrnamManapuHu
Ty3uwaa 3f1eKTpoH-6anaHc Ba MOH-3MIEKTPOH (SpUM peakumanap) MeToa-
napuvgaH doonganaHunagu.
1. OnekTpoH-banaHCc wmeToAM €paamMmaa OKCuANaHULI-KauTapunLl
peakuusinapuHUHr  TeHrnamanapuHM  Ty3uwga  OKCUANOBYM Ba
KanTapyBuUMnapHu kabymn KunraH Ba WYKOTraH 3rIeKTPOHMap COHMHMU
aHuknaw kepak. KautapyBYMHUHT YMYMWUW WYKOTraH SSIEKTPOHMNAP COHW,
OKCMAOJSTOBYNHUHT YMYMUI Kabyn KUIraH aNeKkTpoHsiap coHura TeHr oynum
Kepak. MacanaH, anioMUHUAHWHT KUcnopog ©OwunaH  OKcuasiaHuL

peaKkunACK:
Al +0, — AlO,

Peakuna TysunuwmngaH KypuHaguku, peakumsgaH onguH astioMUHUWHUHE
OKCUONAHULL Japaacu Hosmra, peakuusgaH KemmH aca +3 ra TeHr.
KucrnopogHuHr okcugnaHuwl gapaxacu 3ca HomngaH —2 rada yarapaw.
Okcngnanuw gapakaCUHUHT Oy  y3rapulnHKM 9NEKTPOH TeHrnamanap

BvnaH ngoaananmuns;
Al—3e=Al" 4 KanTapysum
O,+4e=20" 3 OKCUAJIOBYM

WykoTunraH Ba Kabyn KunuMb ONMHIaH 3MeKTPOHMap COHU TEeHr
ByNUWN y4YyH YMYMUIN KYNANTYBYNHN aHUKNANMU3 Ba 3NEKTPOHAP COHUHU
TeHrnad, TapkMbuga okcuanaHuw adapaxacuHu y3rapraH arnemMeHTu

6ynraH monekynanapHu onavra Kysmms.

4Al +30, =2Al1,0,
NKKknHYM mmncon, pocOpHUHN HUTPAT KMcnoTa BunaH okCcuanaHuwu:

P+ HNO, — H,PO, + NO

YUYYH 9NeEeKTPOH TeHrrama €3cak:



0 5
P -5e=P" 3 kaiiTapyBun

5 2
N™+3e=N" 5 OKCUANOBYM

Peakunsgarn okcuanoByM Ba KanWTapyBuYunap onaura TONUraH CoHNapHu

€3aMu3;

3P +5HNO, — 3H,PO, +5NO

PeakumMsiHMHT YHr Ba 4an TOMOHMAarn atomnap COHWHW Xucobnalu
TEeHrnmaMaHvHI 4Yan TOMOHWAAaH BOAOPOA Ba KWUCIOPOA aToMiapu y3apo
TEeHr amMacnurnHn Kypcatagu. by xonga TeHrmamMaHuHr Yan TOMOHUra cyB
MONneKynanapu ésunagu Ba peakUuMsIHUHT  TeHrnamacu  Kymuaaru

KypuHuwra ara 6ynagu:

3P +5HNO, + 2H,0 = 3H,PO, +5NO

Bab3n Gup xonnapaa meTann OKCMANaHraHaa Ty3 xocun Gynaaw,
OyHOoar xonpa, peakuusira KucnoTa MorekynacuaaH opTukda Mukaopaa

onuHaaun. Macanan:

Cu+ HNO, — Cu(NO,), + NO+H,O

ONeKTPOH TeHrnamacw:
Cu’-2e=Cu* 3 «autapysum

N*™+3e=N" 2 okenanosum

Peakunsi TeHrnamacura TonunraH COHINapHN KVFIMM3Z

3Cu +2HNO, — 3Cu(NO,), + 2NO + H,O

TeHrnamaHuvHr yHr kucmmga 8 ta, yan kucmuga 2 Ta, SbHU yd4 Mornekyna
Ty3 Xocun 6ynuuwnga UWTUPOK 3TaéTraH 6 Ta asoT aToMu eTuiManau,
OyHOaH siHAa HeyTa CyB MOJSiEKyfiacu €3ull KepakfMrmHU aHuknaHagu Ba

peakuus TeHrnamacu Kymmaarn KypuHuira ara éynagm:

3Cu +8HNO, =3Cu(NO,), + 2NO +4H,0

WoH-anekTpoH mMeToau. Oputmaga 6opaguraH oKcuasfiaHUL—

KauTapunul  peakuusnapuHUHT  TYNUK  MOMEKYNsip TeHrnamanapuHu



Ty3uwaa anekTpoH-banaHc wmetoauaaH donganaHnb,  okcuanaHuil
Aapaxacu TyLWYHYaCUHU UWNaTULW Y3UHUHT (PU3UK MabHOCUHU NYKOTaaMW.
UyHKM anekTpoH GanaHc metoamga uvwnatvnagurad Cr®*, Mn™, N°* Ba
bowka kaTMoHNap aputMaga ymymaH Oynvangu. Ynap cysnv aputMmaga
CrO%,, MnO",, NO'; oHnap xonuaa masxya 6ynaam.

byHoaH Tawkapu, 9nekTpoH—O6anaHCc MeToAu  OKCUASIaHWLL-
KauTapunuiwl XapaeHumga rmopokcua Ba BOAOPO4 MOHMapuM xamga CcyB
MOneKynanapuHUHN POrIMHU KypcaTMangu.

LUyHWUHr y4yyH xam cyBnu aputManapga OopaguraH okcuasiaHuL-
KanTapunuw peakunanapuHUHE TEHrNamanapyuHn Ty3uwiaa MOH-3SIEKTPOH
MeToanaaH oonganaHul Makcagra MyBouKkanp.

By meTogna koadhpuumeHTnap MOH-3MIEKTPOH TeHrnama epgamumia
Tonunagn. VIoH-anekTpoH TeHrnaMaHWHr anekTpoH—banaHc TeHrnamagaH
dapkn WyKkKn, yHaa SNeKTPonUTUK AuccoumnaHuw Hasapusicura 6uHoaH
CYBNU 3puTMaja xakmkataaH maexysd 6ynraH noHnap ésunagw.

MacanaH: WMOH-3MeKkTpOoH MeTon 6yrMmya CyndUT MOHUHUHE Kanuu
nepmaHraHat Tabcupuga cyndart MOHUra YyTULINHU Y4 MyXUT LapouTtuaa
Kypnb YnKannuk.

1) Kucnotanun myxutga. a) PeakumstHUHI Monekynsap TeHrnamacu:
KMnO, + Na,SO, + H,5S0, —» MnSO, + K,S0, + Na,SO, +H,0 (1)
6) PeakumsHMHI MOHNN CXemacwm:

K*+MnO, +2Na* + S0 +2H" +S0O;” —

Mn® +SO;” +2K* + SO/ +2Na* + SO +H,0
E€KM KMCKaya MOHMN cxemacu

MnO; +SO% +2H* - Mn% +S0Z +H,0  (2)

[emak, KucnoTanu MyxuTAaa nepmaHraHaTt uoHn Mn?* nonurava (sputma
paHrcusnaHagn) kamtapunaaw.
B) OKCMANAHULW Ba KaWTapuiuvw XapaéHMHW WOH-3MEKTPOH KYpUHULLIMAA

€3u Yy4yH TeHrnama (2) paH kypuHmnb Typmbamkn, MnO’y mnoHuaaru
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TypTTa Kucnopod atomu H* 6unaH 6ornaHnG, TYpTTa MOMeKyna cyB XOCWI
kunagum, Hatukaga MnO’, vown H* 6unaH Mn?* voHurava KanTapunaaw,

ABHU

MnO, +8H" — Mn?* +4H,0
CxeMaHUWHr 4Yan Ba YHr TOMOHMAarn ymMyMumin 3apsgHi xucobrail LwyHu
KypcaTAWKW, YHI TOMOHAaru 3apsg +2 ra , yan TOMoHuAa yMyMumn 3apsg
aca +7 ra TeHr. CxemaHuVHr Yyan Ba YHr TOMOHMAA 3apsgnap TeHr 6ynuwm
YYYH TEHrramaHuHr 4an TOMOHura ©Oeluta 3MeKTPOH Kywuwl Kepak. Y
xornga KauTapunuwl >Kapa€HWHWHT WOH-3MEeKTPOH TeHrnamacu Kynugaru
KypuvHuwpaa 6ynaan:

MnO, +8H" +5e — Mn*" +4H,0 (3)

SO?%; HUHr SO?%, MOHUra OKCUANAHULLN KUCIIOPOA, aTOMUHUHT COHM

opTuwKM BrnaH Ky3aTunagwu.

SO +H,0 —»S0O; +2H" (4)
Cxema (4) HUHI YHI TOMOHMAArnm ymymumn 3apsg Hosra, 4an TOMOHuAarncu
aca —2 ra TeHr. CxemMaHVHr yHr Ba 4an TOMOHMAa 3apagnap COHU TeHr
OYNULWIN Y4YH CXEMAHWHT Yan TOMOHUAAH UKKUTA 3IEKTPOHHU OSIULL Kepak,
y Xxonga OKCcuanaHuw Xapa€HWHUHI WNOH-3NEKTPOHNU  TeHrrnamacu
Kynmaarmya eésunagu:

SO +H,0-2e - SO, +2H"  (5)

r) OHam kantapunuw (3) Ba okcmuanaHuw (5) xapaénnapn 6up-6upuHm
ocTura €3umnub, OKCMASIOBYM Ba KaWTapyBuM YYyH KOIUUMEHTNap

aHVKnaHagu:

MnO, +8H" +5e — Mn* +4H,0 2
SOZ +H,0—-2e — SO +2H" 5

OkcunanoByun kabyn KUnraH aneKTPoHNap COHU KanTapyB4yu MyKOTraH

9MEKTPOHMApP COHUra TeHr oynuwmn kepak. ByHUHr ydyH (3) TeHrnamaHn 2
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ra Ba (5) TeHrmamaHm 5 ra Kynantupud, peakuMaHWUHT KUCKa WOHMN

TeHrnamacwura ara 6ynamms.
2MnO; +16H* +5S0;" +5H,0 — 2Mn*" +5S0;” +10H" +8H,0 (6)

Tynuk MOHNW TeHrnama &3uw y4yH YMYMUA TEHITIMKHW caknaraH
xoriga xocun 6ynraH KMcka MOHNW TeHrnamMaHuHI 4Yan Ba YHr TOMoHura éup

XN MMKOOpAa Kapama-kapLiy MoHnap €3amus;

2MnO;, +16H* +5S0; +5H,0 — 2Mn** +5S0;” +10H" +8H,0

2K* 850;" 10Na* 8SO;” 2K*  10Na'
O) OHOM TYNWK MWMOHNM TeHrnamagaH onganaHnb, okcuanaHuL-
KanTapunu peakuUsiCUHUHE TYINMK MOJSIEKYSISP TeHrnaMacuHn €3amuna.
2KMnO, +5Na, S0, +3H,S0, — 2MnSO, + K,SO, +5Na,SO, +3H,0
TyFpy €3unraH TeHrnamaHuHr YHr Ba Yarn TOMOHUAA KUCNOpOo4 aTOMUHUHT

COHM BUp xnn BynuLn Kepak .

2) Hentpan myxutga. a) 6yHoa nepmaraHat moH MnO', mapraHel
(IV)-okcnguradsa MnO, kantapunagu, Hatwxaga SpUTMaHUHE TYK KA3WN
paHryu nykonmoé, xxurap paHr 4ykMma xocun éynagun. by peakumaHuHr NOHMN

cxemacu Kynmparmya:

MnO, +S0Z +H,0 — MnO, + SO +OH " (9)
6) OkcugnaHvw Ba KavuTapunuwl Xapa€HMapUHUHI  MOH-3MEKTPOH
TeHrnamanapuvHu anpum-ampum €3ammas:

SO +H,0-2e=S0; +2H" okcupnanuw xapaéuu (10)

MnO, +2H,0+3e=Mn0O, +40H"  kaitapunuw xapaéumn (11)
[demak, okcuanoBum ongura Ko3agUUUMEHT WKKAra Ba KauTapyBuM
ongvaary KoOagMULUNEHT y4dra TeHr.

B) OkcugnaHuw Ba KauTapunuwl >Xapa€HNapuHWHT  WOH-3SIEKTPOH
TeHrnamMmanapuHu Tonumnrad KoadduumeHTnapra Kynamtmpmno, Kucka noHnm

TeHrnamMmacuHu €3amMmms;
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2MnO, +38032‘ +H,0 =2Mn0, +3SOf‘ +20H" (12)
r) Kncka voHnu TeHrnamara (12) kapama-kapliv WoHnapHu €3mb, Tynuk
NMOHNKN TeHrnamara ara 6ynamms(13);

2MnO; +3S02 + H,0 = 2MnO, + 3507 + 20H "

2K * 6Na™ 6Na™ 2K ™

0) bepunran okcugnaHuw—KanTapunu peakuMsiCUHUHT TYNUK MOMEKynsap

TEHrnamMacuHm €3amMmmna:

2KMnO, +3Na, SO, + H,0 =2Mn0O, + 2KOH +3Na, SO, (13)

3) Nwkopun myxmutaa. a) byHaa nepmaraHat MOH MaHraHaT MOHWUra Kazap
KanTapunagn. Hatwxkaga SpUTMaHUHE Oflda paHrfv KM3um Tycu SWwun

paHrra yTa,EI,M. PeaKLI,VIFIHVIHF MOHJTIN CXeMaCuUHU Kyﬁw:l,arwqa esunw MYMKWUH:
MnO; +S0% +OH™~ —SOZ +MnOZ +H,0  (14)

a) OkcugnaHvw Ba KauTapuiuw  XapaéHSTapUHUHT  MOH-31EKTPOH

TeHrnamanapuHm é3amms;
MnO, +e = MnOf_ KauTapunuLL XapaéHu (15)
SO +20H™ —2e =SO; +2H,0 okcugnanmw xapaénm (16)

By TeHrmamanapgaH KypuHuMO TypubOMKM OKCUOMNOBYMHM 2 ra,
KanTapyBYMHU 1 ra KynantupuLl Kkepak.

B) Okopugarn (15) Ba (16) TeHrnamanapHu KoadduUMEHTNnapura
Kynantupub, bupranvkaa €3cak, peakuMssHUHT KUCKa MOHMM TeHrnamacura

ara 6ynamms:
2MnO; + SO +20H~ =2MnO; +SO;” +H,0 (17)

Kvcka (17) noHnn TeHrnamara kapama-kapLim NoHnapHn éano, Tynuk

WOHIN TEHrNamMaHun €3amMna:

2MnO; +SO% +20H™ =2MnO? +SOZ +H,0
2K*  2Na* 2K* 4K*  2Na'
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OHAW peakUMSIHUHT TYNVK MOIeKynsip TeHrnamacuHu €3amms:
2KMnQO, + Na,SO; + 2KOH = 2K,MnQ, + Na,S0O, + H,0

baban kanTapyBuuMnap KaTMoH 6ynub, peakums HaTukacuga
Mypakkab aHuoHnapra €kum 6ab3nm okcugnosuuriap Mypakkab aHuoHnap
oynnb, peakuuns HaTwXKacuaa KkatmoHnapra annaHagu. MacanaH, apceHuT
CyNbUOHMHI CYIOATUPUAraH HUTpaT Kucnota 6unaH okcuanaHULWMHK
Kypub Ynkanmnumk.

a) PeakumstHMHI Monekynsap TeHrnamacu :
As,S, +HNO, + H,0 — H,AsO, + H,SO, + NO T
6) noHnM cxemacu:
L As,S,+H" +NO; +H,0 5>3H" + AsOY +2H" +SOZ +NO T
EKN
As,S, +NO; +H,0 —» AsOY +2H* +SO> +NO T
B) OkcmaonaHuw Ba KaWTapunuwl  >Xapa€HNapuHWHI  UOH-3SIEKTPOH

TeHrmamanapu:

As,S, +20H,0 —28e — 2AsO; +3S0;” +40H" okcuananuww xapaéhu

NO; +4H" +3e > NO+2H,0 kaintapunuw xapaénu

r) KOkopuaarn TeHrnamanapHm kKoadpduumeHTnapura Kynamtmpmo,
Oupranukga é€scak, peakuMsIHUHT Kuckada WOHMW TeHrnamacuHra ara

6ynamms:

3As,S, +112H" +28NO; +60H,0 —120H"* +6AsO? +9SO? + 28NO +56H,0

KMCKaya MOHNW TeHrnamara kapama-kapLliy UMOHMapHU €3ub, TYNUK MOHMK

TeHrnamaHu e3cak:

3As,S, + 28NO; +4H,0 —8H* +6AsOY +9S02 +28NO 1

28H " 28H "
OHAN  OKCMANAHULW—KAWTapUIML  PEaKUUACUHUHT  TYNUK  MONEKYNnsp

TeHrnamMmacuHu €3amMmma:
13



3As,S, + 28HNO, +4H,0 = 6H,AsO, +9H,S0, + 28NO

Kynugarn 1-xagBanga amanga Kyn KynnaHunaguraH okcuanosyunap
Ba KauTapyBuunap KenTupuniraH.

1-xagBan
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KantapyBuunap

OkcunanoB4yunap

Na, K, Ca, Zn, Fe, Mg, Al, C,
Si, H;

Yrnepop (II) okecng CO
Bopopoa cynbdpua H,S

Hatpun cynbcduag Na,S

OnTtuHryrypt (IV) okenag SO,

Cynbdur Kucrnortacu Ba
YHUHT Ty3napwu Na;SOs3

Hatpun Tuocynbdgar
Na28203

Bopnopopa xnopug HCI
Bopopon 6pomua HBr
Bopnopoa noauna  Hi
Temup (M) cynbdatr FeSO,
MapraHeuy cynb¢gatr MnSO,
Bopnopopa nepokcupg H,0;
AsoT (M) okcuan NO

NHsz; NzH;; NH,OH

HNO, Ba yHUHr Ty3napm
PocchpuTt kucnotacum H3zPO;3
Anbperugnap, cnupTtnap,
Kucnortacu

Yymonu Ba

anbaerngm,
llaBenb Kncnortacu, rnrKo3a,

Katonpnarm ANEeKTP TOKHU

ManoreHnap

MapraHneu(VIl ) okeuam Mn,0O;
Kanuun nepmaHranat KMnOy4
Kanuun maHrasar KoMnOy4
Xpom (VI) okecugn CrOg
Kanun xpomaTt K,CrOy4
Kanuun gauxpomat K,Cr,07

HutpaTt kucnorta Ba Ty3napw
HNO3

Kucnopopg O,, 030H Oj;
H,O, Ba nepokcuagnap

Cynbdat kucnortacu H,SOy4

(koHLU)
Muc () okcugn CuO
Kymyw okcumamn Ag,0
AuCl;, AgCl
KypfowwuH (IV) okcugn PbO;

AMMOHUMN
(NH4)2S,0s

nepcynbdar

Mvnoxnoputnap KCIO
Xnopatnap KCIO3
MepxnopaTtnap KCIO,4

(3HCI + HNO3):

HNO3; Ba HF apanawmacwu

3ap cyBu

AHoaparv anekTp TOKuU

+7 -1 +2 -1 0
2KMnQO, +16H Cl - 2MnCl + 2K CI+5Cl.+8H,0
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OKCUAIoBYM Mn*" +5e — Mn*? 2  KaWTapunui

Kantapysun 2CI™ —2e — Cl, 5  oKCUAMAHULL

0 +5 +2 42
3Cu+8H N O, =3Cu(NG,), +2NO+4H,0
KaiiTapysuu Cu’ -2e >Cu* 3 OKCUANaHULL

OKCUAMOBYM N™+3e—>N* 2 KaliTapunuL

4NH, +50, =4NO +6H,0

KanTapyBuu N> _-5e—>N* 4 OKCUANaHULL

0 2
OKCWUAJIOBYM 02 +4e — 20 5 KauTapunuL

OKCUONAHULL-KAUTAPUNULL PEAKUUANAPUHUHI TYPNAPU

Okcngnanuw-kantapmnuwl peakumsnapm 4 Typra 6ynuHagw:

1) monekynanapapo;

2) VYKM MOneKynap;

3) aucnponopuunsinaHuLl

4) Mypakkab okcuanaHULW-KanTapunu peakumsanapm.

Monekynanapapo OKCUANaHMULLI-KauTapunnLl peakumanapuga
OKCMASNlaHWLW  JapaXacu ysrapaguraH aneMeHT aTtoMnapu  Typnu

mMoadanap Tapkubura kmpagw:
0 +6 +2 +4
Cu +2H,S0,=CuS0O,+S0O, +2H,0

0 +2
Cu —2e ->Cu 2 1

S*4+2e—5S™ 2 1

Kantapysuu Cu, okengnoeum S aca H,SO, Tapknbura KupraH:

CuSO, + Zn = ZnSO, +Cu

16



Zn® —2e — Zn™ 2 1

Cu'® +2e —»Cu’ 2 1
Monekynanapapo okcuanaHuLL-KanTapunu peakumsinapu rasnap
opacuvaa:
3H, + N, =2NH,
4NH, +50, =4NO +6H,0
250, + 0, =280,
KaTtTuk mogganap Ba rasnap opacuaa:
2Mg(x) + O, (2) = 2MgO(x)
2Sb(x) +3Cl, = 2SbCl, (k)
KaTTuk mogaanap Ba cytoknvknap opacuga:
4HCI(c) + MnO, (k) =Cl, () + MnCl, (x) + 2H,0(c)
16HCI(c) + 2KMnO, (x) =5Cl, (2) + 2MnCl, (x) + 2H,0(e)
dakaT kaTTMK MogJdanap opacuaa:
2Al(x) + Fe, 0, (k) = AlLO, (x) + 2Fe(x)
C(x) +2PbO(x) = 2Pb(x) + CO, (2)

AKC&pVIFIT OKCVI,EI,J'IaHVILLI-KaIZTapI/IJ'IMLIJ peakuundanapu spmntmanapna

KeTagu:
3Na, AsO, + K,Cr,0, +4H,S0, = Na,AsO, +Cr,(SO,), + 4H,0 + K,SO,
2NaCrO, +3H,0, +2NaOH = 2Na,CrO, +4H,0

ByHoan peakuusanap katopura OKCUAMAHWLW Japaxacu Typrvuda
6ynraH, nekuH 6up xun aTtoMmnapgaH ubopaT mopganap opacuaaru
peakunsinapHu Xam onuw MYMKWH, yLoy peakumsinapHu

CUHMpornopyuanaHuw peakyusinapu nebd xam atanaau:
2H,S +H,S0, =35 +3H,0
5HCI + HCIO, =3Cl, +3H,0
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LucnponopyusnaHuw €Ku  y3-y3udaH oOKcudnaHuw-kaimapunuuwl
peakuusinapnga 6uTTa aNeMeHT aTOMITapPUHUHT Y3U XaM OKCUOMOBYM, XaM
kauTapyBum Oynagu. Monekyna Tapkubugarm ©Oup Xun  3nemMeHT

ATOMUWUHUHI OKCUONaHULL Oapa*Kacn XamM opTaan, XaM KaMadagun:

3K,MnO, + 2H,0 = 2KMnO, + MnO, + 4KOH
3KCIO = 2KCI + KCIO,

3HNO, = HNO, + 2NO + H,0
4Na,SO, =3Na, SO, + Na,S
6NaOH +3S =2Na,S + Na, SO, +3H,0
2KOH +Cl, = KCI + KOCI + H,0
6KOH +3Cl, — 5KCI + KCIO, +3H,0

Nukn MOJ1ekyndp OKCI/I,EI,J'I8HI/ILIJ-K8MT8pI/IJ'II/IIJJ peakuudanapunga
okcnanaHuw gapaxacu ysrapaéTraH Typin Xusil atomiiap butTa mMopgada

MOMeKynacu Tapkubura knpagu:

2KNO, = 2KNO, + 0O,
4HNQO, =4NO, +2H,0+0,
2Ba(NO,), =2Ba0O +4NO, +0O,
(NH,),Cr,0, =Cr,O, + N, +4H,0
2HgO =2Hg + 0,
2KCIO, = 2KCI + 30,

Mypakkab okcuanaHu-KkanTapunuwl peakumMsinapyga WKKMTagaH

OPTUK 3NeMEHTNaPHVUHI OKCUAMAHWLL JapaXacy yarapaau.
As,S; ra  HNO; tawbcup attupunranga, kyinaarm peakumsi coomp
6ynagw:
As,S, + HNO, + H,0 — H,AsO, + H,S0, + NO
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2As™ —4e > 2As™ }
28

3S7% —24e —» 35" 3

N™ +3e—->N" 3 28

3As,S, + 28HNO, + 4H,0 — 6H,AsO, +9H,S0, + 28NO

OnekTpoH 6GanaHc ycynu wmMaktab gactypy  Oywmya  Tyna
YpraHunraHnuru ydyH dakat sapum peakumanap (MOH-3MEKTPOH ) ycynura
TyxTanamua. by ycyn ¢akaTt sputmaga cogump OynaguraH OKCuaSiaHULL-
KanTapunuw  peakuusiiapuHn  TEHrNawTUpULW  Yy4yH  KynnaHunagu.
OnekTpoH OGanaHc ycynuaoaH dapk Kunub oxumprin xonatha XakuKum
MaBXyd MOHMap KynnaHwunagu. 3nekTpoH OanaHc ycynupa aca dapas
KUNMHaZuraH voHnmap uwnatunagm. Mn*’, Cr'®, S* N*, N3, CI*" Ba
BoluKka noHnap MyTrako ydypamangu. AMHn nantga aputMaga Xakmkmin 6op
6ynraH vonnap Mn*, Cr¥, MnO,, COs*, ClO,, Cr,0;> Ba 6oLkanap
xncobnaHagn. Apum peakuusnap ycynuaa aTOMITapHWUHT OKCUASIaHMULL
AapaxacuHu Oounuw WwapT aMac Ba peakuus MaxcynoTnapuHu xam
peakuusaHM TEeHrnawTupuLl XxapaéHnga OCoH Tonuw MyMKuUH 6ynaguw.

Apvm  peakumanap ycynuaa TeHrnawTtupuwaa  KynuaarunapHu
xucobra onuw Kepak. byHaa okcnanoBYn Ba KanTapyBuun xamaa yrapHUHT
peakums MaxcynoTnapM  WMOH xonga é3unmb ynap acocmpa sipum
peakumnanap Tysunagun. Kyunm anektponutnap MoH xonga €3vnud, Kyycus
anekponMTnap monekynap xonga (4ykma, ras) ésunagu.

MoH-anekTpoH meToam épaaMmmnaa sputmanapaa bopaauraH okCuanaHuLL—
KanTapunuw peakumsnapuHUHr TYNUK — TeHrnamanapuHu Ty3ull YYyH
Kynuaarn Taptmbra pnos Kunuwl Kkepak.

1 Peakuus y4yH onnMHraH Ba peakuusi Hatmkacuga xocun bynaguraH

MaxCynoOTMapHUHT TapKUOMHM OMNUW, ABHU PeaKUUAHUHT MOSEKYNSp

TeHrnama €suL 3apyp.

19



2 JONEeKTPONUTUK AMccounnaHul Hasapusicura buHoaH peakuUsiHUHT
MOH CXeMacCuHU €3ULL Kepak.

3 Anpum xonga okcuanaHul—KauTapumnul XapaéHnapuHu  UOH-
9MIEKTPOH TEHrNamacuHu €3naa Kynunagarunapra acocrnaHagu.

a) AMHM 3neMeHT aTOMMNapPUHUHI COHM TEeHrNaMaHWHC YHr Ba 4an
TOMOHNapuaa TeHr 6ynuwl kepak.(«matepunan 6anaHcy)

6) Peakuusa ydyyH onuHraH mogna tapkmbuga kucnopop kam 6ynca,
Kncnotanu myxutaa (Booopon MoHu dunaH 6upuknb) cye xocun Kunagw.
Hentpan €kn uwkopum Myxmtga aca axpanud 4YMKkaH Kucropon cyB
BunaH 6upuknb, rmapokcng rpynnaHn Xocun Kunagu.

B) Peakumna y4yyH onuHraH mogga Tapkmbuga kucropog kyn 6ynca
KMcrnoTanu Ba HENTpan MyxuTaa CyB, ULIKOPUN MyxuTOa rmapoKCUL-UOHU
xocun éynaaw.

) OKCUANaHWW Ba KanTapunuwl >Xapa€HnapuHUHI YMyMUKA 3apagu
TEHrMaMaHWHI Yan Ba YHr TOMOHNnapuga 6up-Ovpura TeHr Gynuwnapu
Kepak («3nekTpuk 6anaHcy).

4. OkcuanaHuw Ba KaUTapunuw >Xapa€HnapuHU WOH-3MEKTPOH
TeHrnamanapu éupranvkga €3vnunb, oKCUANOBYM Ba KanWTapyBuM ongura
esnnagurad koadpduumeHTnap Tonunagu. YHW aHuknawga kavutapyByn
NYKOTraH 9neKTPOHMap COHW OKCUAOSIOBYM Kabyn KunraH anekTpoHnap
COHWra TeHr 6ynuwn Hasapaa TyTunagu.

5. JXapaéHnapHuHr yHr Ba Yan TOMOHMAPUHW aHUKIaHraH
kKoaddmumeHTnapra Kynamtupud, ynapHum Oupranvkga — €aunaguw.
HaTtuxaga kMcka MOH TeHrnama xocun 6ynagu.

6. PeakuMsHWHT TYNUK MOH Ba MOJIEKYSISAP TEHrnamanapu esmnaau.

7. Monekyndap TeHrnama TyFpu €3urnraHfinrMHU Xap Kamcu anemeHT
aToMnapm COHM opkKanu Tekwupunaan. KynuHya, Kucnopon aTtomnapu

COHWHK Xmcobnalw 6unaH YyerapanaHagw.

OxkcumanaHuW-KanTapunu  peakumsnapun maxcynotnapuHi ésuvwga
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2-XagBangarm mMabiymoTnap acoc Kunub onuHagu. Apum peakuuanap
ycynuaga okcuanaHuw-kautapunuwl peakumsnapyuHn TEHrNawTupuLl yyYyH
Xagsan MabiymMoTnapu acocvga €Kum MoafanapHUHT  OKCUMASIaHWULL-
KauTapunuiw xoccanapuHu éunraH xonga, OKCUASNaHULW EKU KauTapunuil
MaxcynoTtnapu Tonunaan. byHoa okcnanosyn Ba KauTapyBuM ydyH 4 Ta
KkovgagaH pomnganaHvnagu:

1-kompa. Kucrnotanu mMyxmutoa OKCUMANOBYM Tapkubuoarn opTukya
Kncnopod Bogopod WMOHM OunaH 6ofnaHmMb, cyB MOMEKYNacuHM XOCun

kunaaw Ba kantapunagu. (OKcManoB4YM Tapkubuaarm opTukya KUCNopoaHu

lapTnn pasuwaa [O] kabu 6enrnnanmms:)
[O]+2H* +2e > H,0
MnO, +8H" +5e — Mn* +4H,0

2-Koupaa. Hentpan Ba wuvwkopun wapouTga OKCUAOSI0OBYM
Tapkmbugarm opTMKYa KUCNOPOA CyB Morekyrnacu ©OwunaH ©ofnaHuo,

rMapoKCcua MOHMHKM XOCUI Knnaaw Ba Kantapunaguw.
[O0]+H,0+2e »20H"
MnQO, +2H,0 +3e - MnO, +40H"

3-konpa. Kwucnoranu Ba HeuTpan Lwapoutga KauTapysuu
Tapkmbmngarm eTuwMaéTtraH KUCNOPOAHW cyBdaH onub BOOOPOS MOHUHU
xocun kunagu. (KamTtapyBum Tapkubuaga eTUIMaéTraH KUCHOpOOHU

wapTnv paemwaa [O] kabu GenrvnainMus:)
H,0-2e —»[0O]+2H"
SO.% + H,0—2e —> SO;2 + 2H*

OHr KyN KynnaHunaguraH kanTapyB4yu Ba OKCUANOBYMUNAP Xxamaa YnapHUHT

peakuns MaxcynoTtnapu
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OkcuagnoBuyunap KantapyBuunap
NNanoreHnap Ba ynapHWHr BopopoaranoreHunanap
Oupukmanapm 2HBr —> Br,
F, > 2HF
Cl, —» 2HCI
Br, — 2HBr
I, = 2HI
FanoreHnapHWHr
Kucnopoanu 6upukmanapm 2HCI > Cl,

HCIO — HCI
KCIO, — KClI

Cynbdatnap Ba cynbdutnap

Cynbcduanap Ba cynbcpurtnap

H,SO, — SO, H,S —S

H,SO, —» H,S SO, — SO,

H,S0, »S S — SO,

Na,SO, — S

Hutpatnap Ba HUTputnap

HNO, —» NO, HNO, —» N,O NH, - N,

HNO, —» NO KNO, — NO NH, — NO

HNO, — NH,NO, NH, —> KNO,

MepmaHranatnap Ba Mn** Mn*2 Mn** Ba Mn™*®
Oupukmanapwu Oupukmanapm

KMnO, — MnSQO, MnSO, — MnO,
(kucnoTanm) MnSO, —> K,MnO,

KMnO, — MnO, (HenTpan)
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KMnO, - K,MnO, (nwkopwuir)

MnO, — MnSQO,

MnSO, — KMnQ,
MnO, - KMnO, (kucnoTtanwu)
MnO, - K,MnO, (umwkopun)

K,MnO, - KMnO,

XpomMmaTtnap Ba guxpomartnap
K,Cr,0, - Cr,(S0O,),

Kyunu kmcnotanum ( H,SO,)

Cr*® 6upukmanapm

CrCl, > K,CrO, (uMwkopwum)

Pb** 6upukmanapm

Pb* — Pb*

Pb*? 6upukmanapmu

Pb* — Pb**

Sn** 6upukmanapm

SnCl, — SnCl,

Sn*? 6upukmanapmu

SnCl, — SnCl,

K,AsO,

K,AsO,; As,S,

4-xoupa. Kyunu wWwWKopuii  MyxuTAa KaiTapyBuu —eTuLLIMaéTraH

KACMOPOOHN TMOPOKCUMA WOHMAaH onub oKkcuariaHagu Ba CyB XOCWI

Kunagu.
20H™ - 2e —[0]+H,0
SO, +20H™ —2e —» SO,* + H,0
|~ +60H" —6e —» 10, +3H,0
1- mucon

KNGO, + KMnO, + H,SO, - MnSQO, + KNGO, + K,SO, + H,0O

Peakuns nantuaa apuTMaHuHE NyLWTU paHrn y3rapub paHrcmanaHagu.
Apvm peakumsa yCynuHM Kynnai y4yH peakumsiga KaTHawraH MOHnapHu
anoxuga Kyumpmb ésmnagu:

NO, + MnO; + H* — Mn** + NO; +...
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OKCUAONOBUYNHUHT KaTapunraH Ba KauTapyBYMHUHT OKCUANAHraH

MaxCynoTnapuHu KypcaTyBuM SSpuM peakunsanap Ty3unaau:

MnO, — Mn*
NO, — NO;
(1) apum peakumsra 1 - komaganu (2) apum peakuusira 3 - kongaHu
KynianmMmna:
MnO; +8H"* +5e — Mn** +4H,0 2
NO, + H,O—-2e > NO; +2H" 5

By peakuusnapaaru ctpenkanapHu TEHITIMK Nwopacura amnaHTMpuLl yy4yH
YHI Ba 4yan ToMoHaaru 3apsianap CoOHVHW TeHrnawTUpuLL Kepak.

YMyMUin peakumsiHi Ty3uLl y4yH OKCuAnoByM Kabyn KumraH Ba
KanTapyBun NYKOTraH 3f1IEKTPOHMAp COHMAaH oonganaHmd Ba SHI KMYMK
KynamTyBuura Kynamntmpub, xagma-xag KyLlamuna:

5NO; +5H,0 + 2Mn0O; +16H* =5NO; +10H " +2Mn™ +8H,0

YXLaLl MOHMapHU KNCKapTUPUG peakLMSHUHT MOH TEHTaMacuHN XOCuIl

KnnamMmma.

5NO, +2MnQ, +6H" =5NO; +2Mn** +3H,0
MoH TeHrnamagaH mosiekynap TeHrnamara yTull y4yH UOH TEHrNamMaHuHT
yan Ba §/Hr TOMOHUIa MOC KeJtlaanuraH aHMOH XamMaa KaTUOHITapHU

KyLlamu3, WyHAaH CYHr MOHNapHM Monekynanapra bupnawtnpmb

MOJIEKYIap TEHIMamMaHn XO0CUJ1 Kunamms:
5NO; +2MnO; +6H* =5NO; +2Mn*2 +3H,0
S5K* +2K* +350,” =5K* +2S0,* + 2K* +SO,?
5KNO, +2KMnO, +3H,S0, —> 2MnSO, +5KNO, + K,SO, +3H,0

Oxupru TeHrnama OKCUANAHWULL- KaNTapunuLl peakUMACUHUHT TYINK
MOIieKynap TeHrnamacu xucobnaHagu.

2-MUCOI.
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KMnO, + Na,SO, + H,0 — Na,SO, + MnO, + KOH

MnO; + SO +H,0 — SO + MnO, +...

Okcuanosuu y4uyH (2) KomaaHu Ba kantapyB4m yuyH (3) kongaHu kynnab

ApPUM peakuusnapHu é3amMmms:

MnO; +2H,0 +3e — MnO, +40H~ 2
SO +H,0-2e —»S0O; +2H" 3
2MnO; +350% +4H,0 +3H,0 —350% +2MnO, +80H ™ +6H"

Peakunapgarn yxwaw voHnap Ba mMogdanapHu KuckapTupamus, 4an
TOMOHZAarM xamu 7 mMorekyrna cys, yHr ToMmoHaarm 6 ta H Ba 8 ta OH
OaH xocun OynaguraH 6 Ta cyB Monekynacu 6unaH KuckapTupunca,
peakUuMaHUHI Yan ToMoHuga 1 Morekyrna cyB Ba YHr TOMOHMAa 3ca 2 Ta

OH" konapgwu:
2MnO, + 38032_ +H,0—> BSOj_ +2Mn0O, + 20H"

Tynuk monekyrnap TeHrnama €3uil y4yH MOC UoHNap Kylumnaau:

2KMnO, +3Na,SO, + H,0 — 3Na,SO, + 2MnO, + 2KOH

3-mucon. OnanH Kypuob YMKKaH peakumsiH TYIUKPOK, KouaanapHUHL

KynnaHuwm 6ynnda kapab 4nkamms:
As,S, + HNO, + H,0 - H,AsO, + H,SO, + NO

YWy peakumaHn TeHrnawTupuwaa MaxcynoTnapHuUHr 3puTMaga
MaBXy OynuLIMHM AbHW 3PYBYAHNUIMHM XaM 3bTubopra onuwl fio3vm
6ynagn. MacanaH, spuMm peakumsnapHu €3aétraH namtaa As,Ss HU Ba
HsAsO, HM MOonekynap waknga é3raH makcagra MyBouk:

As,S;+NO; +H" > H,AsO, + SOf‘ + NO

OkcngnoBum yvyyH 1-komgaHu, KanmTapyBuM yuyH 3-komgaHu kynnab,

KynuaarmnapHm e3ammna:

NO; +4H™ +3e - NO +2H,0 28
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As,S, +20H,0 — 28e — 2H,AsO, +3S02 +34H* 3

OkcuanoBun kabyn kunraH Ba kKanTapyBuM GepraH anekTpOHMapuHM

TEeHrnawTMpub, 2 Ta apum peakumsinap MMFUHANCUHN ONaMN3;

3As,S, + 28NO; +112H" +60H,0 = 6H,AsO, +9S0? +28NO +102H * +56H,0

PeakumsHMHr 4an Ba YyHr TOMOHNapugarn Oup Xwun uWOHMap Ba
MorieKynanapHu KuckapTupmo:
3As,S, +28NO; +10H* +4H,0 =6H,AsO, +9SO; +28NO
Ba TEMMLUNN NOHNAPHMU KYLWIMG, peakumst TYNuK TEHrNamMmacuHn €3amms:
3As,S,; +28HNO, +4H,0 =6H,AsO, +9H,SO, +28NO
By xonataa, noHnapHu KuckapTupraH namtummaga 6ab3n MOHMapHUHT
COHU KaM KypuHWG konagu(awmpuHraHgek 6ynub konagum), nekuH 6utta

mMognagarn UOHJ1ap COHUra 3'bTI/I60p KapatraHnMmmnaga, ynapHuHr n4mnaaH

KaTTa Kummatra ara OynraHura 9bTMOOp KUnMWKMMKM3 Kepak 6ynaguw.

(MacanaH, NO; BaH* wuonnapw)

Bogopoa nepokcuan H,O, okcuanaHuw- kautapunuw peakumsnapuaa
LapouTra kapab xam OKCuanoBYM, XaM KanTapyB4M XOCCACUHN HAMOEH
aTagn. AbHU BOAOPOA NEPOKCUA Kyunn okcmuanosymunap bunax
KanTapyBuu, KantapyBymnap 6unaH oKCManoB4mn xoccanapuHn HaMoEH
aTaawn.

4-mucorn.
H,0, + FeSO, + H,SO, — Fe, (SO,), + H,0
2Fe™ —2e —» 2Fe™
H,0,+2H" +2e —» 2H,0
2Fe”* +H,0, +2H" =2Fe* +2H,0
By peakuusi Monekynap xonaa Kyiugaruya ésunaau:
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H,0, + 2FeSO, + H,S0, — Fe,(S0,), + 2H,0
5-MUCOT. 2KJ +H,0, — J, + 2KOH
2" -2e—>J,
H,O, +2e - 20H"
6-mucon. NaCrO, +H,O, + NaOH = Na,CrO, + H,0
CrO; +40H™ —-3e=CrO; +2H,0 2
H,O, +2e=20H" 3
2Cr0; +3H,0, +20H™ =2CrQ7 +4H,0
2NaCrQO, +3H,0, + 2NaOH =2Na,CrO, +4H,0

Bogopoa nepokcua  Kydnu - okcuanoBuyunap  6unaH  (KMnQO,,

(NH4).Cr,O; Ba 6owkanap) ©6wunaH kantapyBuuM Oynmb peakumsra
Knpuwagn Ba okcuanaHagu.

/-Mucorn.
H,O, + KMnO, + H,S0, — O, + MnSQO, + K,SO, + H,0O
H,0,-2e=0,+2H" 5
MnO, +8H" +5e = Mn** +4H,0 2
5H,0, +2MnO; +6H* =50, +2Mn*" +8H,0
5H,0, + 2KMnO, +3H,S0, =50, +2MnS0O, + K,SO, +8H,0

8-mucon.

H,0, + K,[Fe(CN), ]+ KOH =0, + H,0 + K, [Fe(CN),]
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OkcuanoBuu Ba KaVITapyB‘-IVIHVIHI' SKBUBAINEeHTU

OkcngnoByum Ba KanuTapyBumnap AoUM 3KBUBaANeHT MUKOopAa peakuusra
Knpuwagu.

OkcngnoBym €kn KanTapyBUMHUHE 3KBUMBANEHTU Aeb ynapHuHr 1 mon
SNeKTpoHMNapura Moc KernaguraH Mukgopra amtunagu.

OKCUONOBYMHMHI 3KBUBANEHTMHU TOMULL YYYH YHUHT MOfeKynap
MacCCaCuHU LWy peakumsiga oKCMasioByM kabyn KunraH anekTpoHnap
COHura 6ynuw Kkepak.

KanTapyBUMHMHI 9KBUBANEHTUHN TOMULL YYYH YHUHT MONeKynap
MacCacCuHK Wy peakumsaa kantapysyum 6epraH anekTpoHnap coHura

Bynuw kepak.
Mwucon. Fe” +Cr,07 +H" > Fe* +Cr® +...
Fe* —e — Fe® 6
Cr,02 +14H" +6e — 2Cr* +7TH,0 1
6Fe?" +Cr,0% +14H" —6Fe® +2Cr* +7H,0

Monekynsp xonga ésunca:

6FeSO, + K,Cr,O, + 7H,SO, — 3Fe,(SO,), +Cr,(SO,), + 7H,0O
OKCUANOBUYMHUHT akeuBaneHTn: Ey c.o =M /6=296/6 =492/ mon

KanTapyBUMHUHI akBUBaneHTn: Eggo, =M /1=1522/ mon

Ymymun xonga  E=M/n, M- OKCUAJSTOBUMHUHT €KW KAaUTapyBUYUHUHT
MOJIEKYNAP Maccacu; Nn- OKCUASI0BYN EKN KanUTapyB4M Moriekynacuaarm

aTOM €KW NOHNapPHUHT Kabyn KunraH €éku 6epraH aneKkTpoHnap CoHM.

8.5 OkcuanaHuL- KauTapunuil peakuusanapuy notTeHuuannapm
Peakuuns y4yH OnmMHraH oKCUMANOBYM Ba KanTapyByM opacuga peakums

KETULLIN EKWU KETMACNUrmMHM Gunuw YYYH YyJ1lapHUHI HOpMall oKCcuanaHu —
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KanTapunuL

3-XagBanga KentupumraH.

noTeHuunannapnHn ounuw

Kepak.

YnapHWHr

KummaTtu

3-XKagBan

298 K ga ctaHgapT okcuanaHuw-KautTapunuil (anekrpon)

noTeHuunanmnapu
dneKkTpoaaaru Apum P okslred, AneKkTpoaaaru ApuUM peakuus @ oks/red,

peakuus v v
Li* + e = Li° -3,05 F, +2e = 2F +2,87
K'+e=K -2,92 H,O, + 2H" +2e = 2H,0 +1,78
Ba?* + 2e = Ba" -2,90 PbO, +4H* + SO,* +2e =
Ca** +2e = ca’ -2,86 PbSO, + 2H,0 +1,69
Na* +e = Na’ 2,71 MnO4 +4H" +3e = MnO, +2H,0 +1,68
La®> +3e = La° -2,37 MnO4 +8H* +5e = Mn*" +4H,0 +1,51
Mg** +2e = Mg° -2,37 PbO, +4H" +2e = Pb*" + 2H,0 +1,46
H, + 2e = 2H -2,25 Ge* +e=Ge* +1,44
APR* +3e = Al° -1,71 C* +2e=cl’ +1,36
Mn%* + 2e = Mn° -1,18 Cr,0,% +14H*+6e=2Cr**+7H,0 +1,33
Zn** +2e = zn° -0,76 O, + 4H" +4e = 2H,0 +1,23
Fe?* + 2e = Fe’ -0,44 Bry + 2e = 2Br +1,21
crt+e=cCr® -0,41 [AUCl,] +3e = Au + 4CI +1,09
Co* +2e = Co° -0,41 NOs; +4H* +3e = NO+2H,0 +0,99
PbSO4+2e=Pb+S0,* -0,40 Hg** +2e = Hg° +0,96
Ni** +2e = Ni° -0,25 Ag"+e = Ag° +0,91
Sn* +2e =Sn° -0,14 Hg,?* +2e = 2Hg +0,80
Pb?* +2e = Pb -0,13 Fe* + e = Fe* +0,80
2H" +2e = H, 0,00 O, + 2H" + 2e =H,0, +0,77
SO, + 4H' + 2e =|+0,20 MnO,4 +2H,0+3e=MnO, +40H" +0,68
H,SO3 + H,0O
Cu®+2e=Cu’ +0,34 MnOy4 +e = MnO,* +0,59
l, + 2e = 2I +0,56 O, + 2H,0 +4e = 40H +0,40

Hopman anekTpod noTteHumanu kKaHda Kuymk 6ynca, mMeTtann LwyH4a

akTmB 6ynub, ocoHNuK BunaH okcmanaHaaw, TysnapugaH KMAMHAKK Gunax
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kauTapunagn. Xap Oup MeTann Hopman 9nekTpod noTeHuuanu
Y3UHUKMOAH tokopu 6ynraH 6apya meTannapHuM ynapHUHr Ty3napuiad
CUKNG  udmkapagn. [anbBaHWK 3neMeHTnapga XamM  OKCuanaHuLl-
KaNTapunuwl >kapaéHnapu KeTraHnurn cababnu ynapHuWHr  3nekTp
IOPUTYBYN KYUYMHU HOPMan 3rekTpod noTeHunannapuHuHr gapkmaaH
TOMULL MYMKMH.

Mucon. Zn-2e=27Zn* Cu®" +2e=Cu

E, 2 =-076v E . e =+0,337v

YHOa Ly OKCI/IJJ,J'IaHMLLI-KaIZTapMJ'II/ILLI peakunAacun y4yH:

ECu/Cu2+ - EZn/Zn2+ =+0,337 - ('0,76) =11v

Arap 2FeCl; + SnCl, = 2FeCl, + SnCl, peakuusicu onuHca,
Eojpsr =+0,77V E ¢ qp =+0,15vV

By kwiimaTnapra kypa Sn*/Sn”*  xydTn kantapyeuu, Fe®'/Fe**
XypTM aca okcuanoBum 6yna onagn. OKCUANOBYMHWMHI  CTaHAapT
ONeKTPoA MNOTEeHUManu KaiTapyBUMHUKWOAH KaTTa, LYHWHr Y4yH Oy

peakuus YangaH yHrra 6opa onagw.

Arap 2NaCl + Fe,y(S0O,); = 2FeSO,4 + Cl, + Na,SO, peakuusiHn
oricak,

PeakunsHMHr MOH TeHrnamacwm:

2CI' + Fe*" = Cl, + Fe**

2CI'/Cl, »ydTn yuyn E=+1,36 v;  Fe*/Fe® xydpTn yuyn E=+0,77 v

OKcranNoBYMHUHT cTaHgapT anekTpo noTteHumanm
KauTapyBUMHUKMOAH KUYMK, LUYHUHT Y4yH Oy peakuusa TyFpu NyHanuw
6yinua 6opmanamn. 2CI/Cl, xydTn okeuanosun, Fe**/Fe?* xydTn aca
kanTapyBun 6yna onaau. [demak, peakuusi 6y epga Teckapu Tapadra
Gopaan. OJnekTpoHnap anekTpog noTeHuuanu KUYnk  MeTanngad

noTeHumnanu katta meTannra ytagu.
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MycTakun nwnaw y4yH mucon Ba macananap

1.  Kynmpgarm  Ouvpukmanapga  OATUHIYTYPTHUHT  OKCUAJSIaHWULL
AapaxkaCUHW aHUKIIaHr:
SOz , st, NazsC)g, CSz, H2804, Astgl

2. Kynngarn voH, monekyna, Ba aTOMIapHUHI a) dakaT KanTapyBuu,
0) dakaT okcuanoB4YM, B) XaM OKCUMASIOBYM, XaM KauTapyByuM Oyna
onaguraHnapuHm anoxmuaa-anoxmaa €3uHr.

Mg, Cu®, Cu*, C, CO, CO,, SiHs, NO,, NO,, NO3, AsOz*, Sb*,
Bi**, Sn, Sn*, S, H,S0O,, SO,, CrO,, CrO,*, Cr,0,>, MnO,, MnO4%,
MnO,, J,, J', JO3’, O,, 0,7, Cl,, F,, Pt**,Pd?*, Cu, Ni.

3. Kynmgarun gucnponopuusnaHuil peakunanapuHmi TEHMawTUPUHT:
a) K,MnO, +H,0 - KMnQ, + MnO, + KOH

6) P+ KOH +H,0 — PH, + K,HPO,

B) KMnO, + KOH — K,MnQ, +0, + H,0
r) HCIO, — CIO, + HCIO,

n) S+KOH — K,S0, +K,S+H,0

e) J,+KOH — K,JO,+KJ +H,0

4. Kynnparm  peakuusinapHm  SpyuM  peakuuanap  ycynuga
TEHrNaLTUPUHT:
1) Mg+H,S0, —» MgSO, + H,S +...

2) Cu+HNO, — Cu(NO;), + NO+...

3) P+HNO, - H,PO, +NQO, +...

4) P+Ba(OH), »PH,+Ba(H,PO,),

5) Zn+NaNO, + NaOH +H,0 — Na,[Zn(OH), ]+ NH,
6) KMnO, +Na,S,0; + KOH — K,MnQ, +Na,SO, +...
7) Cl,+J,+H,0—HJO, + HCI

g8) H,S+Br,+H,0—->H,SO, +...

9) Na;AsO; + AgNO; + H,0 — Na;AsO, + HNO, + Ag
10) SO, +Br, + H,0 — HBr + H,SO,
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