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Tepmuronozus

 CreneHb OKMUCNEHMA — POPManbHbIM 3apAJ Ha aTOME

MookHO ebloenums s1emeHmobl, KOmopbsle 8 COEOUHEHUSIX NPOSIB/LSLIOM
e0UHCMBEHHO 803MOXKHYIO cmeneHb okucneHus: F~1 A*l (A=memannwet IA (1)),
AE*? (AE=memannwt IIA (2)), Al*S.

ITonooxerue 8 IIT xumuueckux snemernmos /1. 1. MerHoeneesa — ouanasoH H.C.0. U
g.c.o. OnemeHnmol VA (15) epynneol: -3 - +5.

Bzaumocesisb Memdy INEKMPOHHBbIM CMpoeHuUem amoma,
asleKmpoompuuyamesioHOCMouio U CMeneHAMuU OKUC/IeHUsl, Komopuoble mocym
nposeJsisimb amomvl 31Mmoeo sjiemeHma e pasjiuuHolX CcoeOUHEeHUSLX.

H,0, H,0,, Na,0,, KO,, RbO,, H,SO,, H,S,0,, H,S,05, CH,COOH, CH,COOOH,
O,F,, OF,, HOF, (O,)*[PtFJ-



Tepmuronozus

e OKkucnutenb Ox

H3nauanvbHo Haxoodumcest 8 OKUCIEHHOM COCMOSTHUU.

OKucasiem 8mopozo YyuacmHuka peakyuu, cam 80CCMaHa8u8aemcest.
Yuacmeyem & noaypeaxyuu 80ccmaHo8eHUSsL.

Ipurumaem s/1eKMpPoHbL, NOHUXKASL CMeneHb OKUC/IEHUSL.

Ox; + ne — Red,

* BoccTtaHoBuTtenob Red

H3nauaneHo Haxooumesi 8 80cCMAHO8AEHHOM COCMOSTHUU.
Boccmarasiusaem emopoz2o yuacmHuka peakyuu, cam OKUCISIemCsL.
Yuacmsyem @ nonypeakyuu OKUCAEHUSL.

Omoaem 3/1eKmpoHbL, NO8bLULASL CMeNneHb OKUCIeHUSL.

Red, - me - Ox,
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Tepmuronozus

Ox; + ne - Red,
Red, - me - Ox,

ObsizamenibHO Heobxooumo npomexkaHue oboux npoyeccos. He morxem
npoucxooumes 8occmaHoseHust be3 npouecca okucieHust, u Haobopom!

HJucsio omoaHHblX U NPpUHsAMblX 371eKIMpPOHO8 00JIXKHO 6biMb 00UHAKOSBLIM.

Ox, + ne = Red, } ‘m
Red, - me - Ox, ‘n

mOx,; + nRed, - mRed; + nOx,
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ITpumepsl 3a0aHull

Paccuumaiime cmeneHu OKUC/eHUSL 9/1eMEHMO8 8 COeOUHEHUSLX:

FeCl,, SO,CL,, H,PO,, (NH,),SO,, K,[Fe(CN)J, NaJAl(OH),(H,0),], GaCl,

Fe*3Cl,1, S*60,2CL,1, H,*1P*50,2, (N3H,*1),S*60,2, K,*1[Fe*3(C*2N3) ],
Na*l[AF3(02H*1) (H,*102),], GaCl, = Ga*[Ga*3Cl, ],

Na,S, Na,SO; Na,S,0,  Na,S,0;5H,O, Na,S,0s;, Na28806.
O o @) @) o) o )
§T/ P4 2° o—s|—s//o L
: - ~o - — _
5 07N /o 0\ [ Il

H,0, H,0,, Na,0,, KO,, RbO,, H,SO,, H,S,0,, H,S,05, CH,COOH,
CH,COOOH, O,F,, OF,, HOF, (O,)*[PtF -

o) o
CH, \ o \\S/O
HO HO/S\\ \0/\
NS o OH
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B xo0e oxuciumenbHO-80CCMAHO8UMENbHOU PeaKyul 31eKmMpPOHHAs
KOHU2Ypauyust 8ANEHMHbBLX 3IeKMPOHO8 00H020 U3 YUACTMHUKO8 U3SMEHSIEeMCSL
3d¢ — 3d°; usmerHeHue s31eKMPOHHOTL KOHPU2YPAUUU B8ATEHMHBLX
a/1IeKMpPoHO8 |y emopoezo yuacmHuka 2s° —» 2s!. I[Ipuseoume npumep

803 MOXKHOU peaKyuu.

Fe?* + NO5y + 2H"* —» Fe3* + NO, + H,O

B xo0e oxucaumenibHO-80CCMAHO8UMENbHOU peaKyul 31eKMpPOHHASL
KOH@U2Ypayust 8aNEHMHbBLX 31eKMPOHO8 00H020 U3 YUACMHUKO8 USMEHSIemcest
3d® — 3d°; usmeHeHue 371 KMPOHHOTL KOHPUYPAUUU B8ATEHMHBLX
a/1eKmpoHo8 iy emopozo yuacmHurka 2s® —» 2s?2pl. [Ipueedume npumep
B803MOIKHOTL peaKyuu.

3Fe?* + NO5 + 4H* — 3Fe3* + NO + 2H,0

4s! - 4s% u 1s° - 1s!
3d7 —» 3d° u 2s?2p? —» 2s22p°
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Oxucnumenu u eoccmaHosumenu

TunuuHble oKuch i umenu

F,, O O,, Hal, (ne scezoa), H, (c memannamu), H* u ece amomeol 8 8.c.o.
(nomernyuanvxo), KMnO,, K,Cr,0,, HNO,, H,SO,, HCIO,, H,O,, K,FeO,,
KBiO;, K,S,04, PbO,, XeF,, H,SeO,.

TunuuHble sBocCMaHosumenu

Memannet, amomst 8 H.c.0. (nomeHyuanvHo), H, u Opysue Hememannst ¢
b6osiee anneKkmpoompuyamebHbiMU IJTeMEHMAMU.
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Hanuwume ypasHeHust peaKyuil, coomgemcmaeyroujue caedyrouietl cxeme.
Cu(NO;), -» X - CuSO,
Paccmompume uemoipe cayuast.
1. Ob6e pearxuyuu OBP. 2. O6e pearxyuu He OBP.
3. Tonvkro nepeasi peaxuyust OBP. 4. Tonexko emopas peaxyust OBP.
1) Cu(NOy), + Fe — Fe(NO;), + Cu; Cu + 2H,SO,(koHy) - CuSO, + SO, + 2H,0
1’) 2Cu(NO;), + CH;CHO + 5NaOH — Cu,0O + CH;COONa + 4NaNO; + 3H,0O

Cu,O + H,SO,(pas6) - Cu + CuSO, + H,O
2) Cu(NO;), + 2NaOH — 2NaNO; + Cu(OH),; Cu(OH), + H,SO, - CuSO, + 2H,0O
3) 2Cu(NO;), +— 2CuO + 4NO, + O,; CuO + H,SO, —» CuSO, + H,O
4) Cu(NO;), + H,S - CuS + 2HNO; ;

CuS + 4H,SO,(kory) -t— CuSO, + 450, + 4H,0
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Ilo TlpClGOlj, uacmu ypasHeHusl eoccrmaHoeume Jieeyro uacmos u Hanuwume
ypasHeHue xumuueckou pearkyuu nosiHoCcmoviro

..... = MnO, + KOH + KNO,
..... = CrCl, + Cl, + KCl + H,O

..... = MnSO, + K,SO, + CO, + CH,CH,CH,COOH + H,O

..... = MnSO,, + K,SO, + C,H,(COOH), + CH,CH,CH,COOH + H,O

Kaxue 0sa sewecmsa ecmynuau 8 peakyuro, ecau udgecmHsl npooyKmel:
..... = Fe(OH),

..... = HBr + KBr

..... = K,SO, + H,O + O,
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Ilo npaeozi uacmu ypaeHeHust eoccmaHoeume Jjieeyro Hacmos U Hanuwume ypasHeHue
Xumuueckou peakyuu nosiHoCmusro

2KMnO, + 3KNO, + H,0 = 2MnO,, + 2KOH + 3KNO,
K,Cr,0, + 14HCL = 2CrCl, + 3CL, + 2KCl + 7H,O
CH,CH,CH,CH=CH, + 2KMnO,, + 3H,SO, =
= 2MnSO, + K,SO, + CO, + CH,CH,CH,COOH + 4H,0
22KMnO, + 5C,H,(CH,),(CH,CH,CH,CH,CH,) + 33H,SO,, =

= 22MnSO, + 11K,SO, + 5C;H;(COOH),; + 5CH;CH,CH,COOH + 48H,0
(00uH U3 BO3MOXKHBILX 8apuaAHmMO8)

Kaxue dsa sewecmea ecmynuau 8 peakyuro, eciu Useecmubl NpooyKmawt:
2Fe(OH), + H,O, = 2Fe(OH);

KH + Br, = HBr + KBr

4KO, + 2H,SO, = 2K,SO, + 2H,0 + 30,
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Hpeanﬂomume, KrKarkue sewecmea ecmynuiu e peayuu, eciau Habirooanu czledy}obq,ue
KrKauecmeeHHble NPpUSHaAKu.

1. .

B xonbe : KMnO,+H,O, KMnO,+H,SO,, KMnO,+KOH,
K,Cr,0,+H,0, CrCl;+H,0, K,Cr,0,+H,SO,.
Lobasnsiemulili peazenm: KNO,, (NH,),SO,,
CH;COOAg, CH;CHO.

B konbe : KMnO,+H,0, KMnO,+H,SO,, KMnO,+KOH,
K,Cr,0,+H,0, K,Cr,0,+H,SO,, CrCl;+H,0O, K;[Cr(OH)4].
Llobasnsaemulil peazenm: KNO,, (NH,),SO,,

CH;COOAg, CH;CHO, H,O0,.

B konbe pacmeop: KMnO,+H,0, KMnO,+H,SO,,
KMnO,+KOH, K,Cr,0,+H,0, K,Cr,0,+H,SO,.
Llobasnsemuwlil peazenm: KNO,, (NH,),SO,,
CH;COOAg, CH;CH,OH.
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YpaeHueaHue u popmouL cyuecmeosaHust

[OH] K,MnO,
KMnO, [H,O] MnO,,
[H]

[OH] [Cr(OH),]', [Cr(OH)¢]*
K,Cr,0, [H,0] Cr(OH),
[H*] Cr(III) / Cr(III)

KOHII. NO,T
HNO, pasb6. NoT

oud.pa36. NE,*
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MemooO 3nexxmpoHHO20 banaHca

K, MnO, =t= K;MnO, + MnO, + O,
Mn*® + 2e = Mn** x1 (#a 1 Mn - 2KY)
Mn*® + le = Mn*® x2 (#a 1 Mn + 1K)
3Mn*® + 4e = Mn** + 2Mn*>
2072 -4e = O,
3K,MnO, =t= 2K;MnO, + MnO,, + O,

Na,O, + Cr,0; =t=

Cr3-3e=Cr® x1—> 2

Ol+ 1le=07 x3—> 6

3Na,O, + Cr,0, =t= 2Na,CrO, + Na,O

Ho! Na,O + Cr,05 = 2NaCrO,
3Na,0, + 2Cr,04 =t= 2Na,CrO, + 2NaCrO,
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Cmeco coldepxum nepmaHeaHam kanusi, maHzaHam(VI) wkaausi u okcuo
mapaarya(lV) 8  MOJILHOM coomHoweHuu  2:3:2. Paccuumatime
MAKCUMANIbHBLI 06bem 2a3a, Komopbslil morkem e8bldenumscs (H.Y.) npu
gzaumooeticmguu 20 2 9mMoOuU cmecu C KOHUEHMPUPOBAHHBLIM PACMEOPOM
consiHoll Kucnomsl. Paccuumaiime obvem 36 macc % pacmeopa CONSLHOU
Kucnomel (niomHocms 1.179 2/mn), Komopslii nompebyemcst 0/ist NOJHO20
npomeKkaHusi peaxKyuu.

2KMnO, + 16HCI = 2KCI + 2MnCl, + 5Cl, + 8H,0

2X 16x 5x
K,MnO, + 8HCI = 2KCI + MnCl, + 2Cl, + 4H,0
3x 24x 6x

MnO, + 4HCI = MnCl, + Cl, + 2H,0

2X 8x 2X

2x-M(KMnO,) + 3x-M(K,MnQO,) + 2x-M(MnO,) = 20
V(Cl,) = (5x+6x+2x) - V\,= 5.3872 1 (n.y.),
V(HClIp-p) = (16x+24x+8x)-M(HC/(W(HCI)-p)= 76.364 mi
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Ilpu nosHOM MepMUUECKOM PA3TONKEHUU HABECKU OUXpoMama AMMOHUSL
obpaszosasiucb meeposlili ocmamok, eooa u 8vloenunoce 14.47 n 2aza (21°C, 1 amwm).
I'az nonHocmouro npopeazuposan npu HazpesarHuu ¢ 34.2 2 ecmecu mMazHust U JAUMUSL.
Onpedesnume cocmag u Maccsbl 06pa308aA8ULUXCSL NPU IMOM COEOUHEHUTL.

TeepOvlli ocmamoK nocsie pasnolKeHusT NOJHOCMbI0 NPopeazuposat npu
cnaiagleHuUU ¢ meepovim 2uoporcuoom Kaaust. K noayueHHomy npodyxkmy oobasunu
800bl, U 0b6paszosancst memHo-3esieHblil pacmgop. IlponyckarHue 8 smom pacmeop
uzbblmKa YaneKucsio2o 2asza npueeso K eoinadeHuro 92.7 2 cepo-3enerHoz20 ocadxa.
Onpedenume cocmag ocadka u e2o 8blxo0 8 amoll peakyuu. Hanuwume ypasHeHus
8cex peaKuyuul.

t
(NH,),Cr,O, - Cr,O; + N,T + 4H,0

n(N,) =pV / RT=101.3 - 14.47 / (8.314 - 294) = 0.6 Mm0oAb
n((NH,),Cr,0,) = n(Cr,0;) = 0.6 moab



t
SMg + N, —» Mg;N,

3y Yy Y
6Li + N, — 2Li,N
6(0.6-y) 0.6-y 2(0.6-y)
m(cmecu MeTasnoB) = 3y - 24 + 6(0.6 —y) - 7 =34.2, y = 0.3 M0oab
m(Mg;N,) = 0.3 - 100=30r, m(Li;N) =2(0.6-0.3)-35=21r
B meepoom ocmamke - Cr,O;. Cr,05+ 2KOH 5 2KCrO, + H,O
0.6 1.2
KCrO, + 2H,0 — K[Cr(OH),]
1.2 1.2
K[Cr(OH),] + CO,(n36.) — Cr(OH);| + KHCO,
1.2 1.2

m(Cr(OH))Teop. = 103 - 1.2 =123.6 T
Beixon n = m(mpakrt.) / m(teop.) = 92.7 / 123.6 = 0.75 (nau 75%)
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I'asel X; u X, sienswomest oueHb CUNbHLIMU OKUCIUMEAAMU U COCMOSmM U3
00HUX U mex e snemeHmos. Cmecb smux 2a308 8 06 bemHOM coomHoweHuu 1:3 8
3.3 pasza msxenee 8o3dyxa, a 8 coomHoweHuu 3:1 — e 1.8 pasza msixenee
yanexkucnozo e2asa. Onpedenume @opmyasl. ea3o8 (obszamenvHO npugedume
pacuemol) U HaAnUWUmMe YypasHeHue pearxyuu noayuerHuss bosiee msirkesnozo 2a3a u3
6os1ee n1e2Kozo.

Cucmema ypasHeHUll 015t MOASPHBLX MACC 20308

[ M(Xy) +3M(X
1 3mMx) +M(x
(X1) (X2) 18- 44

M(X;) = 71 2/ mone, M(X,) = 104 2/ monb
YpasHerue peaxyuu: 2NF; + Cu = N,F, + CuF,
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[Ipu orkucaenuu 0.0l MOAB HEHU3BECTHOI'O OPraHUYECKOI'O0 COEIUHEHUI
BOMHBLIM pPAacCTBOPOM IIeprMaHTaHaTa Kaaud obOpazoBanochk (2.42 r TepedTasaTa
Kaausd, 2.76 ) r kKapboHaTd Kaaud  5.22 r Auokcuaa mapraHiid u Bona. [Ipensoxkure
BO3MOXKHYVIO C TYyPY HUCXOOHOTO COEAUHEHUS, 3allUIMUTE YPaBHEHHE pPeaKIUU
€0 OKUCAEHUS.

MnO, + H,O
n, MOABb 0.01 0.01 0.02 0.06

1C1oH,0, + 6KMnO, = 1C¢H,(COOK), + 2K,CO; + 6MnO, + H,0

NeTHaa wkona yuntenein xumum 8 MINY 2023. Kapnosa E.B. Pasbop pelwieHusa 3agay no OBP E3, IBU 1 xummueckux onumnuaa,



C10H,0, + 6KMnO, = C¢H,(COOK), + 2K,CO; + 6MnO, + H,0

Mn*7 + 3e = Mn** x6 (18e)
CP+C?’+C?+C? = 2C* + 2C* x1

Mn*7 + 3e = Mn** x6 (18e)
C?+C?°+C"+C? -18e =2C*3+2C* }xl
P+?2+?2+?2=-4

Bo3mozxkusle Bapuantel -C°=C-H u -C-H=C-2H,,

Hcxoonoe coedurenue: napa-CH,=CH-C.H,-C=CH
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B 400 2 20%-Ho20 pacmeopa cyaegpama kenesa(llll nomecmunu
HUKesle8yro NJACMUHY U BblHYJAU 8 MOMEHM, K020a MACCo8ast 00Jsl COJSL HUKES.
cpasHsanace ¢ maccoeoil oOoseitl cyavgpama okenesa(llll. Paccuumaiime, Kaxk
UBMEHUNACL MACCA NIACMUHBL.

ANEKTPOXUMUYECKUW PAA HAMPSXKEHWUIA METASNOB
3XPH
. PHI[ HaHpH}KGHI/Iﬁ METaAAOB Pag anus(nocrn)me'rannos
|Li |Cs| K IBalCalNalM8|Al|Zn|FelCo[NilSnIPbl H,ICulAnggl Pt lAu|
. . —
FeQ (SO4)3 + SNl - 2Fe + 3leo4 @ BOCCTAHOBUTENLHAS AKTMBHOCTL METANNOB (CBOACTEO OTAABATS ANEKTPOHBI) YMEHBAETCS
Fe,(SO,); + Ni =x= @

Fe,(SO,), + Ni = NiSO, + 2FeS0O, @

wW(Fe,(SO4)5) = WNISO,)

m(Fe,(SO4)3) = m(NiSO,)

Ecnu npopeazuposano x mone Fe,(SO,);:  400-0.2 —400x = 155x; x = 0.144 monb
Am(maactunbl) = —59x = —59-0.144 = 8.496r
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K 200 2 28.2%-rn020 pacmeopa Humpama medu npuauau 200 2 23.4%-+Ho20
pacmegopa xaopuda Hampusi U NOJYUEHHbLI pacmeop noogepaiu 31eKmpoausy C
UHEepMHbIMU S/1eKmpooamu. SNeKmpoaus 3aKOHUUAU, Ko20a maccoeast OO0Js
Humpam-uoHoe € pacmeope cmaaa paeHou 11.07%. Paccuumaiime maccol
NnpooyKmos, Bbl0eNUBUWUXCS HaA 9eKkmpooax U KOoauuecmeo sieKkmpuuecmsa,
npoweouwez2o uepes pacmaop.

1. k:Cu?+2e=Cu n(Cu?*) = n(Cu(NO;),) = 0.3 moab (HemocTaTOK aad 1.)
a: 2ClI" - 2e =Cl, n(Cl) = n(NaCl) = 0.8 moab

> Cu?"+2Cl =Cu+Cl,

2. k:2H,0 + 2e = H,+ 20H" m(p-pa koHe4dH.) = m(NO;)/w(NOjy) =

a: 2Cl - 2e = Cl, =2.0.362/0.1107 =336
> 2H,0 + 2Cl' = H, + Cl, + 20H-
3. k:2H,0 + 2e = H,+ 20H- m(IIpoa. 3AEKTPOA.) = m(p-pa Had) — m(p-pa KOHEYH.) =
a: 2H,0 —4e = 0O, + 4H" = (200+200) - 336 = 64 r = m(Cu) + m(Cl,) + m(H,) + m(H,O)

X 2H,0=2H, +0,
Q=n(e)F = (n, +ny + ng)F
m(Cu) = 19.2r, m(CL,) = 28.4r, m(H,) = 2r, m(O,) = 14.4r.
Q = 250900 Ka
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Ilpu nponyckaHuu uepes 80 wmn pacmeopa, cooeprkauwezo AgNO; u
Cu(NO;),, mora cunoii 0.80 A 8 meuerue 117 muHym Ha Kamooe 8bl0eNUNACH CMECH
memasnos obwetl maccoil 3.0 2. Hanuwume ypasHeHUsl 31eKmpoau3a Kaxooll Conu
u onpeodenume MOJSIPHBbLE KOHUEHMPAUUU Cconell 8 UCXOOHOM pacmeope, ecau
uzgecmHyo, umo Ha Kamooe He 8blOeNSIIUCL 2a3bl, A NOCIE OKOHUAHUSL 31eKMpPOaU3a
pacmeop He co0epoKUm uoH08 MemaJsios.

4AgNO; + 2H,0 = 4Ag + O, + 4HNO;
K:Ag-+le=Ag / a:2H,0O—-4e =0, +4H"

2Cu(NO;), + 2H,0 = 2Cu + O, + 4HNO;
K:Cu?*+2e=Cu /a 2H,0-4e=0,+4H"

Q =Ir=n(e)F

n(Ag)-M(Ag) + n(Cu)-M(Cu) = m(memannos) = 3

n(Ag) + 2n(Cu) = nf(e) = It/ F = 0.80-(117-60)/ 96500 = 0.058 monb
c(AgNOs) = n(Ag*)/ Vppa= 0.1875M, c(Cu(NO;),) = 0.2688M

NeTHAa wkona yumtenei xumumm 8 MINY 2023. Kapnosa E.B. Pasbop pelueHusa 3aga4 no OBP E3, IBU 1 xummnuyeckux onmmnuag,



ITpumepsl 3a0aHull

BooHulii pacmeop 30.9 2 conu, 06pazo8aHHOU ULE/IOUHbILM MEMAJIOM U
npeodesibHOlUl 00HOOCHOBHOU KapboHOBOU KUC/NOMOU, NOJAHOCMbI noodgepaiu
SNeKMpPOSU3Y C UHEePMHbIMU IAeKMmpPooamMu npu KOMHAMHOU memnepamype.
Bvuloenusuwiyrocss Ha aHoOe cmecsb 2a308 nponycmuiu uepe3 u3bblmok pacmeopa
2udporxcuoa bapusi, npu samom e8vblnasl ocadok. Henoznomuswiuiicst 2a3 coxenu 8
uzbobimrke Kucnopooda. IlpooyxkmsL czopaHust nponycmuaiu uepe3 u3bblmor
uzeecmrKogoil 800blL, npu smom evlnas ocadok maccou 30.0 2. Onpedenume
gpopmysny ucxooHou conu. Omeem noomeepoume pacuémom. I3anuwume
YpasHeHUusl 8cex peakyul.

O2RCOOM + 2H,0 -#— H,1 + 2CO,1 + R-Rt + 2MOH

R, — oT0 ankan C H,,,, C 4€THBIM n, n =2 UAU n = 4, T.K. 10 YCAOBHIO 3TO ras.
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Ba(OH), + CO, — BaCO,| + H,O
C,H,,., + O, > nCO, + (n+ I)H,0
Ca(OH), + CO, — CaCO,| + H,0

n(conu) = x, n(R,) = 0.5x , n(CO,) = 0.5xn = n(CaCO,)
n(CaCO;) = n'0.5x = 30.0 / 100 = 0.3 monb

Ilpun =2, R, = C,Hs, R=CHj;, conb — CH;COOM, x = 0.3
M(CH;COOM) = 30.9 / 0.3 = 103 2/ mone, M(M) = 44 2/ monb
Tarxoz20 wenouHo2o0 memaana Hem.

M(C,H;COOM) = 30.9 / 0.15 = 206 2/ mone, M(M) = 133 2/ monb, M — Cs

YpasHeHusi peakyuii:
2C,H-.COOCs + 2H,0 -#— H,} + 2CO,} + C,H,,} + 2CsOH
2C,H,, + 130, — 8CO, + 10H,0



Memoo sneKkmpoHHO-UOHHO20 banaHca
Ilpu pH <7
KMnO, + K,SO, + H,S0, =

MnO, + 8H' + 5e = Mn** + 4H,0 | x2
SO2 + H,0- 2e = SO,2 + 2H* x5

2MnO, + 16H* + 5S0O4* + 5H,0 = 2Mn?* + 8H,0O + 5SO* + 10H"
6H* 3H,0

2KMnO,, + 5K,SO, + 3H,SO, = 2MnSO, + 6K,SO, + 3H,0
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Memoo ssniekmpoHHO-UOHHO020 basiaHca

Ilpu pH > 7
KMnO, + K,SO; + KOH =

MnO, + e = MnO_* } x2

SO;* + 40H - 2e = SO,# + 2H,0 x1

2MnO, + SO4* + 40H = 2MnO,* + SO/ + 2H,0O

2KMnO, + K,SO, + 4KOH = 2K,MnO, + K,SO, + 2H,0
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Cnacubo 3a eHumanHue!



