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Mpumep 1. a3, nonyyeHHbIM npu B3aumogenctaum 0,15 monb meau ¢ 0,9 monb HNO; ...
Mpumep 2. [a3, nonyyeHHbIW Npu B3anmoaenctsmmn 9,52 r mean ¢ 50 mn 78,21%-Horo
pactBopa HNO; ...

Mpumep 3. O6paseu Kpuctannormapata HuTpata megu(ll) pasagenmnm Ha aBe 4acTu B
COOTHOWeEHNnn 1 : 2.

Mpumep 4. B xonoaHbIN pacTBOP CEPHOM KMCNoTbl A0baBuan nepokecua bapwms, ... B
NOJIly4EHHOM PACTBOPE COOTHOLIEHNE aTOMOB BOAOPOAA K KUCNOpOoAay COCTaBUNo 9K 5. ...
Mpumep 5. Cmecb oKCMaa n NnepoKkcmaa HaTpuaA, B KOTOPOM COOTHOLLEHME YNC/Ia aTOMOB
HATPUA K YNCY aTOMOB KMC/I0POAa PaBHO 3 : 2, Harpenu B n3bbiTKe yrIeKMUCAoro rasa. ...
Mpumep 6. TBEPAYIO CMECb X10PUAA LMHKA U HUTpaTa cepebpa obwen maccon 47,6 1
no6asuam K 200 r BoApbI. ...

Mpumep 7. Yepes 640 r 20%-Horo pactBopa cynbdata meau(ll) nponyckanu anekTpmyeckmi
TOK [10 TeX Nop, NOKa Ha aHoAae He Bblaenmnocb 13,44 n (H.y.) rasa. ...

Mpumep 8. HKenesHyto NNacTUHY NONHOCTbLIO pacTBopuam B 500 r pacTtBopa a30THOM
Kucnotbl. Mpun aTom Bblaennnacb cmecb okcnaa asota(ll) n okenaa asota(lV) obwmm
obbvemom 20,16 n (H.y.). ...

Mpumep 9. MeaHbin kynopoc (CuSO, - 5H,0) maccon 20 r pacTBopuan B BOAE
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PacyeTHble 3a4a4u B Kypce XuMunm

/\

dopmasibHble pacy€Tbl

{

Pac4yéTbl N0 ypaBHEHUSAM peaKkLUnim

1) PacyeT KoanyecTsa BellecTBa NO macce BelwecTsa Uam O6'béN\y rasa v O6paTHbIe 3d4a4u

(h=m

B-Bad B-Ba’

(P,V,/T,=P,V,/T,; PV =nRT)

/M . r]r = Vra3/VM; r]r = N/NA)

2) PacyéTbl, cBA3aHHbIE C MAacCOBOM A0/1ei BeLLLeCcTBa B pacTBope, U 0bpaTHble 3a4a4m

(@=m__/m__.,m___=m

p-pa’ " 'p-pa

+ My s p=M/V)

3) Pacuét TennoBbix 3pPEKTOB XMMUYECKUX peaKLMUN N obpaTHble 3a4a4m

4/‘}» -~ U3AATENbLCTBO
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PacyeTHble 3a4a4u B Kypce XuMunm

/\

dopmanbHbie pacyéTbl Pac4yéTbl N0 ypaBHEHUSAM peaKkLUnim

{

|. AHann3 ycnosuA
1) CocTaBUTb YpaBHEHUA pPeaKLUUN.
ll. JlornyecKkune cBa3un
1) MoOHATb rNaBHbIM BONPOC 3343a4N — KOIMYECTBO KaKoro BeLecTsa Heobxoanmo HanTu.
2) Onpeaenntb NPUYNHHO-CNEeACTBEHHbIE CBA3U (C KOIMYECTBOM KaKUX BELLECTB CBA3aH
«TFNAaBHbIN BONPOC 33434n»)
[ll. lMnaH peweHna 3aaauu
1) OnpeaennTtb NnocneaoBaTebHOCTb NPOBEAEHMA pacyEéTa

4/‘}» - U3OATENLCTBO

% NErMOH
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Npumep 1. a3, nonyyeHHbIM Npu B3ammoaenctsnum 0,15 monb
Mean C KOHUEHTPUPOBAHHbLIM pPACTBOPOM, codepxawmm 0,9
MOJIb  @30THOM  KMUCANOTbl, NPONYCTUWAM  4Yepe3  pPacTBOP,
cogepxawmm 0,9 monb rmapoKkcmga Hatpua. Onpeaennte Mmacchl
conen B obpasyrolemca pacTBope.

gaHO:

n(Cu) = 0,15 monb

n(HNO;) = 0,9 monb

n(NaOH) = 0,9 monb
m(conen) - ?

‘1/‘,"» - U3OATENBLCTBO
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Mpumep 1. a3, nonyyeHHbIN Npn B3anmogenctemm 0,15 monb meamy ¢ KOHUEHTPUPOBAHHbBIM PAaCTBOPOM,
copgeprawmm 0,9 monb a30THOM KMCNOTbI MPONYCTU/IN Yepe3 pacTBop, coaepawmin 0,9 monb
rmapokcnaa Hatpua. Onpeaennte maccol conen B obpasyrowemcs pactsope.

A) MposBoaum aHaNU3 YCNOBUA.
Pa3zbnBaem ycnoBme Ha CMbIC/I0Bble PParMeHTbl, BblAeSiEM KNKOYEBbIE C/1I0BA
N NOHATUA, U COCTAB/IAEM YPaBHEHUA PeaKUUMN (XMMMYeckasa 4acTb 3a4a4n).

1-U gppazmeHm: «Fa3, nonyyenHsiii npu B3aumogencremm 0,15 mons Megu C

KOHLUEHTPUPOBAHHbIM pacTBOpOM, coaepKawmm 0,9 monb a30THOMU KUC/OTh...
CocTaBnsaem ypaBHeHUE peaKkunu:

Cu + 4HNO = Cu(NO,), + 2NO, 1 + 2H,0 (1)

3(KoHu.) —

‘1/‘,"» - W3OATENBLCTBO
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Mpumep 1. a3, nonyyeHHbIN Npn B3anmogenctemm 0,15 monb meamy ¢ KOHUEHTPUPOBAHHbBIM PAaCTBOPOM,
copgeprawmm 0,9 monb a30THOM KMCNOTbI MPONYCTU/IN Yepe3 pacTBop, coaepawmin 0,9 monb
rmapokcnaa Hatpua. Onpeaennte maccol conen B obpasyrowemcs pactsope.

A) MposBoaum aHaNU3 YCNOBUA.
Pa3zbnBaem ycnoBme Ha CMbIC/I0Bble PParMeHTbl, BblAeSiEM KNKOYEBbIE C/1I0BA
N NOHATUA, U COCTAB/IAEM YPaBHEHUA PeaKUUMN (XMMMYeckasa 4acTb 3a4a4n).

1-U gppazemeHm: «Fa3, nonyyenHsiii npu s3aumoaeiictemnn 0,15 mons MeAU C

KOHUEHTPMPOBAHHbIM pacTBOpoMm, coagepKawmm 0,9 monb a30THOMU KUCOTh...
CocTaBnfaem ypaBHEHMEe peaKkuuu:

Cu + 4HNO3 0 ) = CU(NO5), + 2NO, T + 2H,0 (1)

2-U hpazmeHmM: «« |'a3, noay4yeHHbIN Npu B3ammogencrtemm 0,15 monb megm ¢
KOHLEeHTPUPOBaHHbIM PacTBOPOM, cogepKalmnm 0,9 monb a3oTHOM KMCAOTbI NPONYCTUAN Yepes

pacTeop, cogeprawwmii 0,9 mons TMAPOKCUAA HATPUA ..»

2NaOH + 2NO, = NaNO; + NaNO, + H,0 (2)

4/‘}» -~ U3AATENbLCTBO

Y/ NETMOH



Mpumep 1. a3, nonyyeHHbIN Npn B3anmogenctemm 0,15 monb meamy ¢ KOHUEHTPUPOBAHHbBIM PAaCTBOPOM,
copgeprawmm 0,9 monb a30THOM KMCNOTbI MPONYCTU/IN Yepe3 pacTBop, coaepawmin 0,9 monb
rmapokcnaa Hatpua. Onpeaennte maccol conen B obpasyrowemcs pactsope.

A) NMposoaum aHaNU3 YCNOBUA.
Pa3buBaem ycnoBue Ha CMbIC/I0Bble pparmMeHTbl, BblAENAEM K/loYeBble C0Ba
N NMOHATUA, N COCTABASIEM YPaBHEHUA peakumi (XMMMUYecKkas 4yacTb 3a4a4m).

1-U gppazemeHm: «Fa3, nonyyenHsiii npu s3aumoaeiictemnn 0,15 mons MeAU C

KOHUEHTPMPOBAHHbIM pacTBOpoMm, coagepKawmm 0,9 monb a30THOMU KUCOTh...
CocTaBnfaem ypaBHEHMEe peaKkuuu:

Cu + 4HNO = Cu(NO,), + 2NO, 1 + 2H,0 (1)

3(KoHu.) —

2-U hpazmeHmM: «« I'a3, nonyuennbiii npu B3aumogeiicteum 0,15 Mosib meam ¢
KOHLIEHTPUPOBAHHbIM PAaCTBOPOM, coaeprKawmm 0,9 Monb a30THOM KUCNOTbI NPONYCTUAN Yepes

pacteop, cogepawwmii 0,9 mons TMAPOKCUAA HATPUA ..»
2NaOH + 2NO, = NaNO; + NaNO, + H,0 (2)

3-U ppazmeHm: «... Onpegennte maccbl conen B obpasyrowemca pacTtBope. ...»
XMMMYECKMX NPEeBPALLEHMN HE NPOUCXOANT.

4/‘,'{. - U3OATENLCTBO
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Mpumep 1. a3, nonyyeHHbIN Npn B3anmogenctemm 0,15 monb meamy ¢ KOHUEHTPUPOBAHHbBIM PAaCTBOPOM,
copgeprawmm 0,9 monb a30THOM KMCNOTbI MPONYCTU/IN Yepe3 pacTBop, coaepawmin 0,9 monb
rmapokcnaa Hatpua. Onpeaennte maccol conen B obpasyrowemcs pactsope.

Cu + 4HNO3 ) = CU(NO;), + 2NO, 1 + 2H,0 (1)
2NaOH + 2NO, = NaNO; + NaNO, + H,0 (2)

B) YcTaHaBAuBaeMm normyeckme CBA3sMU:

FnasHbIit Bonpoc - Haiitn NaNO; u NaNO,
1) Konnyectso NaNO; n NaNO, ceasaHo ¢ konmnyectsom NO, 1 konnyectsom NaOH.
2) Konnyectso NO, cBAa3aHo ¢ Konnvectsom Cu u konnvectsom HNO,.

4/‘}» - U3OATENLCTBO

% NErMOH
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Mpumep 1. a3, nonyyeHHbIN Npn B3anmogenctemm 0,15 monb meamy ¢ KOHUEHTPUPOBAHHbBIM PAaCTBOPOM,
copgeprawmm 0,9 monb a30THOM KMCNOTbI MPONYCTU/IN Yepe3 pacTBop, coaepawmin 0,9 monb
rmapokcnaa Hatpua. Onpeaennte maccol conen B obpasyrowemcs pactsope.

Cu + 4HNO3 ) = CU(NO;), + 2NO, 1 + 2H,0 (1)
2NaOH + 2NO, = NaNO; + NaNO, + H,0 (2)

B) YcTaHaBAuBaeMm normyeckme CBA3sMU:

FnasHbIit Bonpoc - Haiitn NaNO; u NaNO,
1) Konnyectso NaNO; n NaNO, ceasaHo ¢ konmnyectsom NO, 1 konnyectsom NaOH.
2) Konnyectso NO, cBAa3aHo ¢ Konnvectsom Cu u konnvectsom HNO,.

B) MnaH peweHus 3agaum.

1) Hantu konnuectso NO, (ypaBHeHue (1)).
2) Hantun konmyectso NaNO; n NaNO, (ypaBHeHue (2)).

‘{‘j N jﬁ\ M3OATENBLCTBO
% NIEFVIOH
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Mpumep 1. a3, nonyyeHHbIN Npn B3anmogenctemm 0,15 monb meamy ¢ KOHUEHTPUPOBAHHbBIM PAaCTBOPOM,
copgeprawmm 0,9 monb a30THOM KMCNOTbI MPONYCTU/IN Yepe3 pacTBop, coaepawmin 0,9 monb
rmapokcnaa Hatpua. Onpeaennte maccol conen B obpasyrowemcs pactsope.

Cu + 4HNOjy o) = CU(NO3), + 2NO, 1 + 2H,0 (1)

B) PeweHue 2NaOH + 2NO, = NaNO; + NaNO, + H,0 (2)

1) Haxoamm konmyectso NO, no ypasHeHuio (1):

0,15 0,9 X < [AHO, HaUTH
Cu +4HNO3 o) = Cu(NO3),  +2NO,T +2H,0 (1)
1 monb 4 monb 2 MONb < KO3 PULMEHTbI

a) npoBepsaemM «MN3ObITOK-HEAOCTAaTOK»
(MoTOMY YTO N3BECTHbI KoAIMYecTBa 060X NCXOAHbIX BELLECTB)
nmeetca 0,9 monb HNO,
npopearnpyet 0,15-4/1 = 0,6 monb HNO,
octaHeTcA (0,9 -0,6) = 0,3 monb HNO; (B n36bITKe)
6) x = 0,15:2/1 = 0,3 mob NO, MnErmon



Mpumep 1. a3, nonyyeHHbIN Npu B3ammogenctamnm 0,15 monb meay ¢ KOHULEHTPUPOBAHHbIM PAaCTBOPOM,
copgeprawmm 0,9 monb a30THOM KMCNOTbI MPONYCTU/IN Yepe3 pacTBop, coaepawmin 0,9 monb
rmapokcnaa Hatpua. Onpeaennte maccol conen B obpasyrowemcs pactsope.

Cu+ 4HNO3(KOHLI,.) = Cu(NO_,,)2 + 2NO,T + 2H,0 (1)
B) PeweHue 2NaOH + 2N02 = NaNO3 + NaN02 + HZO (2)

2) Haxognm konnyectso NaNO; 1 NaNO, no ypasHeHuto (2):

0,9 0,3 X X < [AHO, HAUTH
2NaOH  +2NO, = NaNO; + NaNO, +H,0 (1)
2 MONb 2 MONb 1 monb 1 monb <« KO3pPUUUEHTDI

a) npoBepAem «n3DbbITOK-HEeJ0CTAaTOK»:
numeetcsa 0,9 monb NaOH
npopearunpyert (2:0,3/2) = 0,3 monb NaOH
n3bbiTok (0,9 —-0,3) =0,6 monb NaOH;
6) x=0,3-1/2=0,15 monb NaNO;,
M(NaNO;) = 85 r/monb, m(NaNO;)=n-M =0,15-85=12,75r; @?wammnbcm
_ _ 4 IEFUOH
B) x=0,3-1/2=0,15 momp NaNO, f
M(NaNO,) = 69 r/monb, m(NaNO,) = n-M =0,15-69=10,35r.



Mpumep 2. a3, nonyvyeHHbIW Npu B3ammoaenctemm 9,52 r meam ¢ 50
mn 78,21%-Horo pactBopa a3oTHOM KucnoTbl (n1oTHocTb 1,45 r/mn),
nponyctunm yepes 150 mn 20%-Horo pacreopa rugpoKkcuaa HaTpua
(nnoTtHocTb 1,2 r/mn). Onpegennte maccosble 40N CONEN B
obpa3yrouwemcsa pactsope. B oTBeTe 3anmwimnTe ypaBHEHUNA peaKkLUUi,
KOTOpbI€ YKa3aHbl B YCI0BMM 33[4a4M, U NpuBeanTe BCe Heobxoammble

BbluncaeHus (yKasbiBamTe eaAnUHULbI USMEPEHUS NCKOMbIX GU3NYECKUNX
BE/INYMH).

OaHo: AHanuns u pelieHue:

m(Cu)=9,52r OcHOBHble dopMy/bl AN1A PacyéTa:

V,.0a(HNO3) = 50 mn n=m_./M__.

@(HNO,) = 78,21%, nnn 0,7821 n.=V../Vy

Pppa(HNO3) = 1,45 r/mn O = Mg g/ My o

V,.0a(NaOH) = 150 mn p=m/V

®(NaOH) = 20%, nnn 0,2

pp-pa(NaOH) ) 1’2 I'/MI'I ‘1/‘? < U3JATENBLCTBO
w(coneil) - ? | ‘' NEMMOH




Mpumep 2. a3, nonyyeHHbIN Npn B3anmogenctemm 9,52 r mean ¢ 50 mn 78,21%-Horo pacteopa a3oTHOM
Kucnotbl (nnotHocTb 1,45 r/mn), nponyctunu yepes 150 ma 20%-Horo pactsopa rmApoKcmaa HaTpuma
(nnotHocTb 1,2 r/mn). OnpeaenntTe maccosble 4ONM conel B 0bpasyrolemca pacTBope.

I) MpoBOAMM aHANU3 yCNOBUA.
Pa3zbnBaem ycnoBme Ha CMbIC/I0Bble PParMeHTbl, BblAeSiEM KNKOYEBbIE C/1I0BA
N NOHATUA, U COCTAB/IAEM YPaBHEHUA PeaKUUMN (XMMMYeckasa 4acTb 3a4a4n).

1-U gppazcmeHm: «... [a3, nonydenHsiii npu B3aumogeiictenn 9,52 r MEAM ¢ 50 mn 81%-Horo
pacTBopa a30THOMW KUCNOTbI (nnotHocTb 1,45 r/mn), . ..»

CocTaBnsiem ypaBHEHUE peaKkuuu:

Cu + 4HNO = Cu(NO,), + 2NO, 1 + 2H,0 (1)

3(KoHu.) —

;{\/f N jﬁ\ W3OATENBLCTBO
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Mpumep 2. a3, nonyyeHHbIN Npn B3anmogenctemm 9,52 r mean ¢ 50 mn 78,21%-Horo pacteopa a3oTHOM
Kucnotbl (nnotHocTb 1,45 r/mn), nponyctunu yepes 150 ma 20%-Horo pactsopa rmApoKcmaa HaTpuma
(nnotHocTb 1,2 r/mn). OnpeaenntTe maccosble 4ONM conel B 0bpasyrolemca pacTBope.

I) MpoBOAMM aHANU3 yCNOBUA.

Pa3busaem ycnoBme Ha CMbIC/10Bble (I)paFMEHTbI, BblAendem Knro4yesble C/10Ba
U NOHATUA, N COCTaB/1IAEM YPaBHEHUA peaKu,m‘/'l (XVIMVI‘-IECKaFI YaCTb 3a,£|,aqm).

1-U gppazcmeHm: «... [a3, nonydenHsiii npu B3aumogeiictenn 9,52 r MEAM ¢ 50 mn 81%-Horo
pacTBopa a30THOMW KUCNOTbI (nnotHocTb 1,45 r/mn), . ..»

CocTaBnsiem ypaBHEHUE peaKkuuu:

Cu + 4HNO3 0 ) = CU(NO5), + 2NO, T + 2H,0 (1)

2-U hpazmeHm: «... I'as, NoNyyYeHHbIM Npu B3anmogencteum 9,52 r megu c 50 mn 81%-Horo
pacTBopa A30THOM KUCAOTbI (nnoTHocTb 1,45 r/mn), nponyctuaun yepes 150 mn 20%-Horo pacTeopa
TMMAPOKCUAa HATPUA (nnoTtHocTb 1,22 r/mn). ... »

2NaOH + 2NO, = NaNO; + NaNO, + H,0 (2)

4/‘}» -~ U3AATENbLCTBO

Y/ NETMOH
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Mpumep 2. a3, nonyyeHHbIN Npn B3anmogenctemm 9,52 r mean ¢ 50 mn 78,21%-Horo pacteopa a3oTHOM
Kucnotbl (nnotHocTb 1,45 r/mn), nponyctunu yepes 150 ma 20%-Horo pactsopa rmApoKcmaa HaTpuma
(nnotHocTb 1,2 r/mn). OnpeaenntTe maccosble 4ONM conel B 0bpasyrolemca pacTBope.

I) MpoBOAMM aHANU3 yCNOBUA.
Pa3zbnBaem ycnoBme Ha CMbIC/I0Bble PParMeHTbl, BblAeSiEM KNKOYEBbIE C/1I0BA
N NOHATUA, U COCTAB/IAEM YPaBHEHUA PeaKUUMN (XMMMYeckasa 4acTb 3a4a4n).

1-U gppazcmeHm: «... [a3, nonydenHsiii npu B3aumogeiictenn 9,52 r MEAM ¢ 50 mn 81%-Horo
pacTBopa a30THOMW KUCNOTbI (nnotHocTb 1,45 r/mn), . ..»

CocTaBnsiem ypaBHEHUE peaKkuuu:

Cu + 4HNO3 0 ) = CU(NO5), + 2NO, T + 2H,0 (1)

2-U aameHm: «... [a3, nonyuerHbii npm B3anmoaenctaum 9,52 r mean c 50 mn 81%-Horo
dp , nony p A
pacTBopa A30THOM KUCAOTbI (nnoTHocTb 1,45 r/mn), nponyctuaun yepes 150 mn 20%-Horo pacTeopa

TMMAPOKCUAa HATPUA (nnoTtHocTb 1,22 r/mn). ... »
2NaOH + 2NO, = NaNO; + NaNO, + H,0 (2)

3-0 ppazmeHm: «... OnpeagennTe maccosble A0 BeLecTB B 0b6pasyroLemcs
pacTBope. ...»

XUMUYECKMX NpeBpPaLLEHNINA HE MPOUCXOAMT. %2?..\55\.M3nATEnbcmo
}wf’*}nEFMOH
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Mpumep 2. a3, nonyyeHHbIN Npn B3anmogenctemm 9,52 r mean ¢ 50 mn 78,21%-Horo pacteopa a3oTHOM
Kucnotbl (nnotHocTb 1,45 r/mn), nponyctunu yepes 150 ma 20%-Horo pactsopa rmApoKcmaa HaTpuma
(nnotHocTb 1,2 r/mn). OnpeaenntTe maccosble 4ONM conel B 0bpasyrolemca pacTBope.

Cu + 4HNO3 ) = CU(NO;), + 2NO, 1 + 2H,0 (1)
2NaOH + 2NO, = NaNO; + NaNO, + H,0 (2)

Il) YctaHaBanBaem normyeckue cBAsu:

rnasHbiii Bonpoc 3agaum — NaNO; v NaNO,
1) Konnyectso NaNO; n NaNO, ceasaHo ¢ konmnyectsom NO, 1 konnyectsom NaOH.
2) Konnyectso NO, cBAa3aHo ¢ Konnvectsom Cu u konnvectsom HNO,.

4/‘}» -~ U3AATENbLCTBO
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Mpumep 2. a3, nonyyeHHbIN Npn B3anmogenctemm 9,52 r mean ¢ 50 mn 78,21%-Horo pacteopa a3oTHOM
Kucnotbl (nnotHocTb 1,45 r/mn), nponyctunu yepes 150 ma 20%-Horo pactsopa rmApoKcmaa HaTpuma
(nnotHocTb 1,2 r/mn). OnpeaenntTe maccosble 4ONM conel B 0bpasyrolemca pacTBope.

Cu + 4HNO3 ) = CU(NO;), + 2NO, 1 + 2H,0 (1)
2NaOH + 2NO, = NaNO; + NaNO, + H,0 (2)

Il) YctaHaBanBaem normyeckue cBAsu:

TnasHbin Bonpoc 3agaun — NaNO; n NaNO,
1) Konnuectso NaNO; 1 NaNO, csasaHo ¢ konmnyectsom NO, u konnyectsom NaOH.
2) Konnuectso NO, cBaszaHo ¢ konnyectsom Cu n konndectsom HNO,.

Ill) NnaH peweHuna 3agaum.

1) HanTtn konnuectso Bewectsa Cu, HNO; 1 NaOH.

2) Hantn konnuvectso NO, (ypasHeHue (1)).

3) Hantn konnvectso NaNO; n NaNO, (ypaBHeHue (2)).
4) BblYMCANTb MACCy pacTBopa.

5) BbiuncnamTb maccoBble 40U BELLLECTB B pacTBOpE.

‘1/‘,"» - W3OATENBLCTBO
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Mpumep 2. a3, nonyyeHHbIN Npn B3anmogenctemm 9,52 r mean ¢ 50 mn 78,21%-Horo pacteopa a3oTHOM
Kucnotbl (nnotHocTb 1,45 r/mn), nponyctunu yepes 150 ma 20%-Horo pactsopa rmApoKcmaa HaTpuma
(nnotHocTb 1,2 r/mn). OnpeaenntTe maccosble 4ONM conel B 0bpasyrolemca pacTBope.

Cu + 4HNOjy o) = CU(NO3), + 2NO, 1 + 2H,0 (1)

B) PeweHue 2NaOH + 2NO, = NaNO; + NaNO, + H,0 (2)

1) Haxoanm KoAMYecTBO BELLECTBA PEAreHTOB:

a) n(Cu) =9,52/64 = 0,15 monb;

6) mp_pa(HNO3) =1,45-50=725r
m(HNO,),,, =0,7821-72,5=56,7r
n(HNO;) = 56,7/63 = 0,9 monb;

B) mp_pa(NaOH) =1,2-150=180r
m(NaOH),,., =0,2-180=36Tr
w(NaOH) = 36/40 = 0,9 monb.

‘1/‘,"» - U3OATENBLCTBO
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Mpumep 2. a3, nonyyeHHbIN Npn B3anmogenctemm 9,52 r mean ¢ 50 mn 78,21%-Horo pacteopa a3oTHOM
Kucnotbl (nnotHocTb 1,45 r/mn), nponyctunu yepes 150 ma 20%-Horo pactsopa rmApoKcmaa HaTpuma
(nnotHocTb 1,2 r/mn). OnpeaenntTe maccosble 4ONM conel B 0bpasyrolemca pacTBope.

Cu + 4HNOjy o) = CU(NO3), + 2NO, 1 + 2H,0 (1)

B) PeweHue 2NaOH + 2NO, = NaNO; + NaNO, + H,0 (2)

2) Haxognm konnyectso NO, no ypasHeHuto (1):

0,15 0,9 X < AAHO, HAUTH
Cu +4HNO; ) =Cu(NO3),  +2NO,T +2H,0 (1)
1 monb 4 monb 2 MONlb < KO3pPULUNEHTDbI

a) npoBepAem «n3ObITOK-HEA0CTATOK»
(MoToMy YTO U3BECTHbI KONIMYecTBa 060X UCXOAHbIX BELLEeCcTB)
nmeetca 0,9 monb HNO,
npopearupyer (0,15-4/1) = 0,6 monb HNO,
octaHeTca (0,9 -0,6) = 0,3 monb HNO; (B n3bbITKe)
6) x=0,15-2/1 = 0,3 mons NO,
M(NO,) = 46 r/monb, m(NO,)=0,3-46=13,8r

‘1/‘,"» - W3OATENBLCTBO
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Mpumep 2. a3, nonyyeHHbIN Npn B3anmogenctemm 9,52 r mean ¢ 50 mn 78,21%-Horo pacteopa a3oTHOM
Kucnotbl (nnotHocTb 1,45 r/mn), nponyctunu yepes 150 ma 20%-Horo pactsopa rmApoKcmaa HaTpuma
(nnotHocTb 1,2 r/mn). OnpeaenntTe maccosble 4ONM conel B 0bpasyrolemca pacTBope.

Cu + 4HNOjy o) = CU(NO3), + 2NO, 1 + 2H,0 (1)

B) PeweHue 2NaOH + 2NO, = NaNO; + NaNO, + H,0 (2)

3) Haxoanm konnyectso NaNO; n NaNO, no ypasHeHuio (2):

0,9 0,3 X X < [AaHO, HAUTH
2NaOH  +2NO, = NaNO, + NaNO, +H,0(1)
2 MOJb 2 MOJb 1 monb 1 monb < KO3pPUUUEHTDbI

a) npoBepsem «n36bITOK-HEeJOCTATOKY:
nmeetca 0,9 monb NaOH
npopearupyert (0,2:0,3/2) = 0,3 monb NaOH
octaHeTcs (0,9—-0,3) = 0,6 monb NaOH (136bITOK)
6) n(NaNO;) = 0,5n(NO,)=0,3-1/2=0,15 monb
M(NaNO;) = 85 r/monb, m(NaNO;) =n- M =0,15-85=12,75r;
B) n(NaNO,) =0,5(NO,)=0,3-1/2=0,15 monb

M(NaNO,) = 69 r/monb, m(NaNO,) =n-M=0,15-69=10,35T. (I ysgarenccreo
}m?’nErMOH



Mpumep 2. a3, nonyyeHHbIN Npn B3anmogenctemm 9,52 r mean ¢ 50 mn 78,21%-Horo pacteopa a3oTHOM
Kucnotbl (nnotHocTb 1,45 r/mn), nponyctunu yepes 150 ma 20%-Horo pactsopa rmApoKcmaa HaTpuma
(nnotHocTb 1,2 r/mn). OnpeaenntTe maccosble 4ONM conel B 0bpasyrolemca pacTBope.

Cu + 4HNO; ., ) = Cu(NO3), + 2NO, 1 + 2H,0 (1)

B) PeweHue 2NaOH + 2NO, = NaNO; + NaNO, + H,0 (2)

4) PaccymTbiBaem mMmaccoBble 40NN CONEN:
a) m,,=180+13,8=193,3r;
6) w,(NaNO,) =12,75/193,8 = 0,0658, nnm 6,58 %
w,(NaNO,) = 10,35/193,8 = 0,0534, nnu 5,34 %.

‘1/‘,"» - U3OATENBLCTBO
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Mpumep 3. Obpaseu Kpuctannornapata HuTpaTa megu(ll) pasgennnm Ha aBe
4acTu B cOoTHoweHun 1 : 2. MNMepByto YaCTb NPOKAAUAN A0 NOCTOAHHOM MacChl,
npu 3Tom 0bpa3oBanocb 4 r TBEPAOro octatka. Bropyto 4acTb pactsopuam B
41,92 r BOAbI U NPOBENN INEKTPONM3 NOJIYYEHHOTO PacTBOpaA C
MCNO/Ib30BAaHUEM MHEPTHOIO aHOAA. D/IEKTPUYECKUIN TOK NPONYCKanm Ao
NOJIHOTO BblAENEHUA MeTaNa Ha KaTtoae. [Mpn 3Tom 0bpa3oBanca pacTBop C
MaCCOBOW A0NeN pacTBOPEHHOrO BelectBa 23,42 %. Onpeaennte popmyny
Kpuctannormapara.

B oTBeTe 3annwmnTe ypaBHEHUA PeaKLUUN, KOTOPbIE YKa3aHbl B YC/IOBMU 3a434M,
N npuBeanTe BCe HeEObXoaAMMbIE BblYMCNEHUSA (YKa3biBaNTe eANHULbI
N3MepPEHMA NCKOMbIX GU3NYECKNX BENNYUNH).

aHO: AHanus 1 pewieHue:
m;(Cu(NO;),-xH,0) : m,(Cu(NO;),-xH,0) =1 : 2 | OcHOBHble popmynbl ANA
m,(ocratka) =4 r pacyéTa:
m,(H,0) =41,92r n=m__/M__.
o(BewecTsa) = 23,42% n=V./V,
Cu(NO;),-xH,0O - ? W = mB_B(_j‘/mp_pa (L naparenscreo

% NErMOH



Mpumep 3. Ob6pasey Kpuctannormapata HuTpaTa meau(ll) pasgenmnm Ha e 4actm B cOoTHoweHun 1 : 2. Mepsyto
4aCTb NPOKAINAM A0 NOCTOAHHOW MaccChbl, MPU 3TOM 06pa3oBanoch 4 r TBEPAOro ocTaTKa. BTopyto YacTb pacTtBOpuan
B 41,92 r BoAbl 1 NPOBEN INEKTPONAN3 MOJIYY4EHHOro PacTBopa C UCNOb30BAHMEM UHEPTHOrO aHoAa.
INEKTPUYECKMIN TOK NPOMYCKan A0 NOJIHOIO BblAeNEeHNA MeTanNa Ha KaToge. MNpu aTom ob6pa3oBanca pacTBop C
MaCCOBOW A0/1er pacTBOPEHHOrO BewecTea 23,42 %. Onpeaenute popmyny Kpuctannornapara.

A) MposBoauMm aHaNU3 YCNOBUA.

PazbuBaem ycanoBme Ha CMbIC/10Bble d)paFMEHTbI, Bblaendem Knroyesble C/10Ba

U NOHATUA, N COCTaB/IAEM YPaBHEHUA peaKu,m‘/’l (XVIMVI‘-IECKaH YaCTb 3a,£|,aqm).

1-U ppaemeHm: «O6pasew, KpUcTannorungpara HutTpata megu(ll) pasgennnu va gge vactu

B pasHoMm oTHoweHun. [€@PBYIO YaCTb NPOKaIUAU A0 NOCTOAHHOWM MAacCChbl, npu sTom
obpa3osanock 4 r TBEPAOro ocTaTka. »

2Cu(NO,),xH,0 = 2Cu0 + 4NO, M + 0,1 + xH,0 (1)

2-U CprIeMEHm: «BTopyto 4yactb pactsopuan 8 41,92 r BOAbI v nposenn 3JIEKTPOJ/IN3
NO/lY4EHHOro PacTBOpa € MCNOAb30BaHMEM UHEPTHOIO aHOAA. dNeKTPMYECKMIA TOK NPONyCcKaaun 4o
NONHOrO BblAENEHNA MeTana Ha KaToae. »

2Cu(NO,),xH,0 + 2H,0 = 2Cu, + O, + 4HNO; + xH,0 (2)

2-U ppazameHmM: «Mpu 3Tom 06pa3oBasica PacTBOP C MacCOBOW 0Ne PaCTBOPEHHOTO
BewlecTtsa 23,42 %. Onpegennte popmyny Kpuctannorngpara.»

4/‘}» - U3OATENLCTBO
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Mpumep 3. Ob6pasey Kpuctannormapata HuTpaTa meau(ll) pasgenmnm Ha e 4actm B cOoTHoweHun 1 : 2. Mepsyto
4aCTb NPOKAINAM A0 NOCTOAHHOW MaccChbl, MPU 3TOM 06pa3oBanoch 4 r TBEPAOro ocTaTKa. BTopyto YacTb pacTtBOpuan
B 41,92 r BoAbl 1 NPOBEN INEKTPONAN3 MOJIYY4EHHOro PacTBopa C UCNOb30BAHMEM UHEPTHOrO aHoAa.
INEKTPUYECKMIN TOK NPOMYCKan A0 NOJIHOIO BblAeNEeHNA MeTanNa Ha KaToge. MNpu aTom ob6pa3oBanca pacTBop C
MaCCOBOM A0Nen pacTBOPEHHOro BewecTtsa 23,42 %. Onpegenute popmyny KpuctaniornapaTa.

B) YctaHaBAnMBaem nornyeckume cBA3Mm: 2CU(NO;),xH,0 = 2Cu0O + 4NO,1T + O,1 + xH,01 (1)

FnasHbIit Bonpoc — Havitn Cu(NO;),-xH,0, xH,

1) Konnuectso Cu(NOs),xH,0 (1) cBA3aHo ¢ CuO (ypasHeHue (1)).
2) KonnyecTtso Cu(NO,),xH,0 (,) cBaA3aHo ¢ HNO; (ypasHeHue (2)).

B) NMnaH peweHna 3agaumn.

Pacuétbl npoBOAMM NO Macce TBEPAOro ocTaTka u m,(HNO,)
1) Haitt konmuectso CuOyy.

2) Hantu konnyectso Cu(NO;), xH,0;) no ypasHeHuto (1).
3) Haitv konmnyectso Cuy 8 CuO.

4) Hantn konnyectso HNO; n O, no ypaBHeHMto (2).

5) Haitu kosmmaectBo H,O B Cu(NOs;),-xH,0..

‘1/‘,"» - U3OATENBCTBO
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Mpumep 3. Ob6pasey Kpuctannormapata HuTpaTa meau(ll) pasgenmnm Ha e 4actm B cOoTHoweHun 1 : 2. Mepsyto
4aCTb NPOKAINAM A0 NOCTOAHHOW MaccChbl, MPU 3TOM 06pa3oBanoch 4 r TBEPAOro ocTaTKa. BTopyto YacTb pacTtBOpuan
B 41,92 r BoAbl 1 NPOBEN INEKTPONAN3 MOJIYY4EHHOro PacTBopa C UCNOb30BAHMEM UHEPTHOrO aHoAa.
INEKTPUYECKMIN TOK NPOMYCKan A0 NOJIHOIO BblAeNEeHNA MeTanNa Ha KaToge. MNpu aTom ob6pa3oBanca pacTBop C
MaCCOBOM A0Nen pacTBOPEHHOro BewecTtsa 23,42 %. Onpegenute popmyny KpuctaniornapaTa.

') PeweHune 2Cu(NO;),xH,0 = 2Cu0O + 4NO, T + 0,1 + xH,01 (1)

. + = + + +

2CU(NO,),xH,0 = 2CuO + 4NO,1 + O,1 + xH,O1 (1)

a) M(CuO) = 80 r/momb, N(CuO) = 4/80 = 0,05 Moab

6) n(Cu(NO3),xH,0)3y = n(CuO) = 0,05 moss
M(Cu(NO,),xH,0) = (188 + 18x) r/moms,
M(Cu(NO;),'xH,0), = 0,05-(188 + 18x) = (9,4 + 0,9x) T

B) n(Cu),,, = n(CuO) = 0,05 mos,
M(Cu) = 64 r/monb, m(Cu) =0,05-64=3,2r

‘1/‘,"» - U3OATENBCTBO
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Mpumep 3. Ob6pasey Kpuctannormapata HuTpaTa meau(ll) pasgenmnm Ha e 4actm B cOoTHoweHun 1 : 2. Mepsyto
4aCTb NPOKAINAM A0 NOCTOAHHOW MaccChbl, MPU 3TOM 06pa3oBanoch 4 r TBEPAOro ocTaTKa. BTopyto YacTb pacTtBOpuan
B 41,92 r BoAbl 1 NPOBEN INEKTPONAN3 MOJIYY4EHHOro PacTBopa C UCNOb30BAHMEM UHEPTHOrO aHoAa.
INEKTPUYECKMIN TOK NPOMYCKan A0 NOJIHOIO BblAeNEeHNA MeTanNa Ha KaToge. MNpu aTom ob6pa3oBanca pacTBop C
MaCCOBOM A0Nen pacTBOPEHHOro BewecTtsa 23,42 %. Onpegenute popmyny KpuctaniornapaTa.

r) Pewenue 2Cu(NO,),-xH,0 = 2Cu0 + 4NO,1 + 0,1 + xH,01 (1)

2) 1o ypaBuenuto (1): _ —
a) M(CuO) = 80 r/monsb, N(CuO) =4/80 = 0,05 Monb 2CU(NQg),XxH,0 + 2H,0= 2Cu| + O, + 4HNO; + xH,0 (2)

6) N(Cu(NO,), xH,0) ;) = n(CuO) = 0,05 Mo
M(Cu(NO,),-xH,0) = (188 + 18x) r/mous,
M(Cu(NO,),xH,0);y = 0,05-(188 + 18x) = (9,4 + 0,9%) r

B) n(Cu);, = n(CuO) = 0,05 monb,

M(Cu) = 64 r/monb, m(Cu) =0,05-64=3,2r

3) Ilo ypaBHeHuto (2):
2Cu(NO,),'xH,0 = 2Cu| + 0,1 + 4HNO, + xH,0 (2)
a) N(Cu(NO,;),xH,0) ;) = 2n(Cu(NO;),xH,0)y = 0,1 moib
M(Cu(NO;),'xH,0) ¢,y = 2m(Cu(NO;),xH,0) 4y = 2-(9,4 + 0,9%) =
(18,8 +1,8X)T
n(Cu)q = 2n(Cu), =2-0,05 = 0,1 momns, m(Cu), =0,1-4=6,4 1
a) N(HNO;) = 2n(Cu) = 0,1-4/2 = 0,2 monb
M(HNO,) = 63 r/momnb, M(HNO;) =0,2 63 =12,6T e
6) n(O,) = 0,5n(Cu) =0,1-1/2 = 0,05 Mob ' NErvioH
M(O,) = 32 r/momb, m(0,) = 0,0532=1,6 T .



Mpumep 3. Ob6pasey Kpuctannormapata HuTpaTa meau(ll) pasgenmnm Ha e 4actm B cOoTHoweHun 1 : 2. Mepsyto
4aCTb NPOKAINAM A0 NOCTOAHHOW MaccChbl, MPU 3TOM 06pa3oBanoch 4 r TBEPAOro ocTaTKa. BTopyto YacTb pacTtBOpuan
B 41,92 r BoAbl 1 NPOBEN INEKTPONAN3 MOJIYY4EHHOro PacTBopa C UCNOb30BAHMEM UHEPTHOrO aHoAa.
INEKTPUYECKMIN TOK NPOMYCKan A0 NOJIHOIO BblAeNEeHNA MeTanNa Ha KaToge. MNpu aTom ob6pa3oBanca pacTBop C
MaCCOBOM A0Nen pacTBOPEHHOro BewecTtsa 23,42 %. Onpegenute popmyny KpuctaniornapaTa.

I;)) PHeLueHMe (1) ZCU(N03)2‘XHZO - ZCUO + 4N02T + OZT + XHZOT (1)
o ypaBHenuto (1): _ _
a) M(CuO) = 80 r/moib, N(CuO) = 4/80 = 0,05 Momb 2CU(NOg);xH,0 + 2H,0= 2Cu| + O,1 + 4HNO; +xH,0 (2)
6) N(Cu(NO,), xH,0) ;) = n(CuO) = 0,05 Mo 3) Ilo ypaBHeHuro (2):
M(Cu(NO;),xH,0) = (188 + 18x) r/mous, a) N(CU(NO,),xH,0),, = 2n(Cu(NO;),xH,0) ;) = 0,1 Monb
M(Cu(NO;),'xH,0) ;) = 0,05-(188 + 18x) = (9,4 + 0,9X) T M(Cu(NO;),"xH,0) ;) = 2m(Cu(NO,),XH,0) ) =
B) n(Cu);, = n(Cu0) = 0,05 monb, =2(9,4+09x)=(18,8+ 1,8X) T
M(Cu) = 64 r/monb, m(Cu) =0,05-64=3,2r n(Cu), = 2n(Cu), = 2-0,05 = 0,1 moms, m(Cu),
=0,1-64=6,41

a) N(HNO;) = 2n(Cu) = 0,1 - 4/2 = 0,2 monb
M(HNO;) = 63 r/mons, M(HNO,;) =0,263 =12,6 T
6) n(O,) = 0,5n(Cu)=0,1-1/2 = 0,05 momb

4) Haxoaum KOIM4YECTBO BOJBI B 00pasIe: M(OL) = 32 tioms, m(O,) = 0.0532 = 1.6 1

a) 0,(HNO3) = m,(HNO;)/m,_,, ,(HNO;)
o) m__. =m(Cu(NO;),xH,0) + m(H,0) — m(Cu) — m(O,) =
=18,8+18x+4192-64—-1,6=(52,72+1,8X)T
0,2342 = 12,6/(52,72 + 1,8x)
X = 0,6 mons H,0 (. waparenscrso
dopmyia kpucramtoruapara: 0,1Cu(NO,),-0,6H,0 = Cu(NO,),-6H,0 Y/ NETMOH
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Mpumep 4. B xon0aHbIN pacTBOp CEPHOMN KMCIOTbl 4o6aBuIn nepoKeug, bapums,
NPM 3TOM BeLL,ecTBa NpopearnpoBasm NOAHOCTbIO. B nonydyeHHOM pacTeBope
COOTHOLIEeHMe aTOMOB BOJOPO/a K KUCN0POAY cOCcTaBMAOo 9 K 5. 3aTem K saTomy
pacTBopy A06aBUAM KaTaIMTUYECKOE KONIMYECTBO OKcnaa mapraHua (IV), B
pes3ynbTaTe Macca pPacTBopa YMeHbLUMAAch Ha 6,4 . BbluMcanTe MaccoByto A0/
CEePHOM KMCNIOTbl B UCXOAHOM PacTBOpe.

B oTBeTe 3anunnTe ypaBHEHUA PeaKL M1, KOTOPbIE YKa3aHbl B YC/IOBUM 334a4U, U
npuseanTe Bce HEOHXOAUMbIE BblUMCEHUA (YKa3biBaliTe eAMHULbI USMEPEHUS
NCKOMbIX GU3NYECKUX BENTNYUNH).

aHo: AHanus u pewieHue:
n(H) :n(0)=9:5 OcHOBHble GOPMY/ibl ANA PACYETA:
Am(p'pa) = 674 r n= mB—Ba/MB-Ba
® (H,S0,) -? ®=mg./my o,

‘1/‘,"» - U3OATENBCTBO
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Mpumep 4. B xonoaHbIM pacTBOP CEPHOM KUCOTbI A06aBUAM NepoKeua 6apus, Npu 3TOM BeLLLeCcTBa NpopearMposanm
NOJIHOCTbIO. B Mo/ly4eHHOM pacTBOpeE COOTHOLLIEHME aTOMOB BOAOPOAA K KMCAopoay cocTaBuao 9 K 5. ... B pesynbraTte
Macca pacTBopa YyMeHbLIKAAch Ha 6,4 I. BbluMCANTE MaCCOBYO AO/H0 CEPHOM KUCNOTbI B UCXOAHOM PacTBOpE.

A) NMpoBoaum aHaNu3 ycnoBus.
Pa3buBaem ycnoBme Ha CMbICI0Bble PpparmMeHTbl, BblAENAEM KNOYEBbIE C/10BA
M NOHATUA, N COCTABASIEM YPaBHEHUA peaKkumii (XMMmyeckas 4acTb 3a43a4Mn).

1-U ppaemeHm: «B xon04HbIN pacTBOP CEPHON KUCNOTbI fo6aBuu

nepokcug, 6apusa, npmn 3Tom BellecTBa npopearupoBaamn NOAHOCTbIO. »
CocTaBnsieM ypaBHEHUE peakuuu:

BaO, + H,S0O, = BaSO,, + H,0, (1)
2-U ppazmeHm: «3aTem K 3TOMY pacTBopy A06aBUAU KaTanuTUYeckoe

Kosinyectso okcuaa mapraHua (IV), s pesynbrate macca pactsopa

YMeHbLUMIACb Ha 6,4 r.»
CocTaBnaem ypaBHeHME peaKkumu:.

2H,0, = 2H,0 + 0,1 (2)

3-U ppaemeHm: «BbluMCANUTE MACCOBYIO A0/IH0 CEPHOMN KMCNOTbI B UCXOAHOM
pacTBope. »

‘1/‘,"» - W3OATENBLCTBO

XUMUNYECKUX peaKkunii HeT v NMEFMMOH
s



Mpumep 4. B xonoaHbIM pacTBOP CEPHOM KUCOTbI A06aBUAM NepoKeua 6apus, Npu 3TOM BeLLLeCcTBa NpopearMposanm
NOJIHOCTbIO. B Mo/ly4eHHOM pacTBOpeE COOTHOLLIEHME aTOMOB BOAOPOAA K KMCAopoay cocTaBuao 9 K 5. ... B pesynbraTte
Macca pacTBopa YyMeHbLIKAAch Ha 6,4 I. BbluMCANTE MaCCOBYO AO/H0 CEPHOM KUCNOTbI B UCXOAHOM PacTBOpE.

BaO, + H,SO, = BaSO,{, + H,0, (1)

2H,0, = 2H,0 + O, (2)
B) YcTaHaBAuBaeMm normyeckme CBA3sMU:

fnasHbIit Bonpoc — Havitn H,S0,
1) Konnuectso H,SO, ceasaHo ¢ konnyectsom H,O, (ypaBHeHue (1)).
2) Konunyectso H,0, cBa3aHo ¢ kKonnyectsom O, (ypasHeHue (2)).

B) NMnaH peweHuna 3agaum.

Pacuet nponssoaum no Konundectsy O, n oTHoweHuto atomoBH:0=9:5
1) Hantu konmyectso H,0, no Konnvectsy Kncnopopaa (ypasHeHue (2)).

2) Hantn konnuvectso H,SO, (ypasHeHue (1)).

3) Hantn Konnyectso atomoB H n O B pacTteope I.
4) Hantn maccy H,O B pactsope .

5) Hantn ®,(H,S0O,).

‘1/‘,"» - U3OATENBLCTBO

}ﬁg?"nErMOH



Mpumep 4. B xonoaHbIM pacTBOP CEPHOM KUCOTbI A06aBUAM NepoKeua 6apus, Npu 3TOM BeLLLeCcTBa NpopearMposanm
NOJIHOCTbIO. B Mo/ly4eHHOM pacTBOpeE COOTHOLLIEHME aTOMOB BOAOPOAA K KMCAopoay cocTaBuao 9 K 5. ... B pesynbraTte
Macca pacTBopa YyMeHbLIKAAch Ha 6,4 I. BbluMCANTE MaCCOBYO AO/H0 CEPHOM KUCNOTbI B UCXOAHOM PacTBOpE.

BaO, + H,SO, = BaSO,{, + H,0, (1)
) PeweHue 2H,0, =2H,0 + 0,1 (2)

2) Mo ypaBHeHuUto (2):
2H,0, =2H,0 + O, (2)
a) M(0,) =32 r/monb, n(0,) =6,4/32=0,2 monb
6) n(H,0,) =2n(0,) =2-0,2/1 = 0,4 monb
n(H) = 2n(H,0,) = 2-0,4 = 0,8 monb
n(O) = 2n(H,0,) = 2:0,4 = 0,8 monb

‘1/‘,"» - U3OATENBLCTBO
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Mpumep 4. B xonoaHbIM pacTBOP CEPHOM KUCOTbI A06aBUAM NepoKeua 6apus, Npu 3TOM BeLLLeCcTBa NpopearMposanm
NOJIHOCTbIO. B Mo/ly4eHHOM pacTBOpeE COOTHOLLIEHME aTOMOB BOAOPOAA K KMCAopoay cocTaBuao 9 K 5. ... B pesynbraTte
Macca pacTBopa YyMeHbLIKAAch Ha 6,4 I. BbluMCANTE MaCCOBYO AO/H0 CEPHOM KUCNOTbI B UCXOAHOM PacTBOpE.

') PeweHue BaO, + H,S0, = BaSO4\1, + H,0, (1)

2) Mo ypasHeHuio (2): 2H,0, = 2H,0 + 0,1 (2)

2H,0, = 2H,0 + 0,1 (2)
a) M(0,) =32 r/mons, n(0,) =6,4/32=0,2 monb
6) n(H,0,) =2n(0,) = 2-:0,2/1 = 0,4 monb

n(H) = 2n(H,0,) = 2-0,4 = 0,8 monb

n(O) = 2n(H,0,) = 2-0,4 = 0,8 monb

3) Mo ypasHeHuto (1):
a) n(H,S0,) = n(H,0,) = 0,4 monb
M(H,SO,) = 98 r/monb, m(H,SO,) =0,4-98 =39,2 r

‘1/‘,"» - U3OATENBLCTBO
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Mpumep 4. B xonoaHbIM pacTBOP CEPHOM KUCOTbI A06aBUAM NepoKeua 6apus, Npu 3TOM BeLLLeCcTBa NpopearMposanm
NOJIHOCTbIO. B Mo/ly4eHHOM pacTBOpeE COOTHOLLIEHME aTOMOB BOAOPOAA K KMCAopoay cocTaBuao 9 K 5. ... B pesynbraTte
Macca pacTBopa YyMeHbLIKAAch Ha 6,4 I. BbluMCANTE MaCCOBYO AO/H0 CEPHOM KUCNOTbI B UCXOAHOM PacTBOpE.

') PeweHue BaO, + H,S0, = BaSO4\1, + H,0, (1)

2) Mo ypasHeHuio (2): 2H,0, = 2H,0 + 0,1 (2)

2H,0, = 2H,0 + 0,1 (2)
a) M(0,) =32 r/mons, n(0,) =6,4/32=0,2 monb
6) n(H,0,) =2n(0,) = 2-:0,2/1 = 0,4 monb
n(H) = 2n(H,0,) = 2-0,4 = 0,8 monb
n(O) = 2n(H,0,) = 2-0,4 = 0,8 monb
3) Mo ypaBHeHuto (1):
a) n(H,SO,) = n(H,0,) = 0,4 monb
M(H,SO, = 98 r/monb, m(H,S0O,) =0,4-98 =39,2 r

4) NycTb KonnyecTso BoApl B pacteBope H,SO, paBHa X mosb, Toraa
a) n(H) = 2n(H,0) = 2x monb
6) n(O) = n(H,0) = x monb

‘1/‘,"» - U3OATENBLCTBO
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Mpumep 4. B xonoaHbIM pacTBOP CEPHOM KUCOTbI A06aBUAM NepoKeua 6apus, Npu 3TOM BeLLLeCcTBa NpopearMposanm
NOJIHOCTbIO. B Mo/ly4eHHOM pacTBOpeE COOTHOLLIEHME aTOMOB BOAOPOAA K KMCAopoay cocTaBuao 9 K 5. ... B pesynbraTte
Macca pacTBopa YyMeHbLIKAAch Ha 6,4 I. BbluMCANTE MaCCOBYO AO/H0 CEPHOM KUCNOTbI B UCXOAHOM PacTBOpE.

') PeweHue BaO, + H,S0, = BaSO4\1, + H,0, (1)

2) Mo ypasHeHuio (2): 2H,0, = 2H,0 + 0,1 (2)

2H,0, =_2H20 +0,7T (2) i i 4) TMycTb KOAMYECTBO BOAbl B pacTeope H,SO, paBHa X Monb, TorAa
a) M(O,) = 32 r/monb, n(0,) = 6,4/32 = 0,2 monb a) n(H) = 2n(H,0) = 2x monb

6) n(H,0,) =2n(0,) = 2-:0,2/1 = 0,4 monb 6) n(0) = n(H,0) = X Monb
n(H) = 2n(H,0,) = 20,4 = 0,8 monb 2
n(O) = 2n(H,0,) = 2-0,4 = 0,8 monb
3) Mo ypaBHeHuto (1):
a) n(H,SO,) = n(H,0,) = 0,4 monb
M(H,SO, = 98 r/monb, m(H,S0O,) =0,4-98 =39,2 r

5) Haxogum konunyectso H,O B pacTBope I:

n(H) = (0,8 + 2x) monb, n(O) = (0,8 + x) monb

(0,8 + 2x)/(0,8 + x) =9/5

5-(0,8 + 2x) =9:(0,8 + x)

4+10x=7,2 +9x

x =3,2 monb H,0O (L vomaremcras
M(H,0) = 18 r/monb, m(H,0) = 3,2:18 =57,6r Y NEFMOH



Mpumep 4. B xonoaHbIM pacTBOP CEPHOM KUCOTbI A06aBUAM NepoKeua 6apus, Npu 3TOM BeLLLeCcTBa NpopearMposanm
NOJIHOCTbIO. B Mo/ly4eHHOM pacTBOpeE COOTHOLLIEHME aTOMOB BOAOPOAA K KMCAopoay cocTaBuao 9 K 5. ... B pesynbraTte
Macca pacTBopa YyMeHbLIKAAch Ha 6,4 I. BbluMCANTE MaCCOBYO AO/H0 CEPHOM KUCNOTbI B UCXOAHOM PacTBOpE.

') PeweHue BaO, + H,S0, = BaSO4\1, + H,0, (1)
2H,0, =2H,0 + 02’]‘ (2)
2) No ypasHeHuio (2): 4) MNycTb KonnyecTso BOAbI B pacteope H,SO, paBHa x monb, Toraa
2H,0, = 2H,0 + 0,1 (2) a) n(H) = 2n(H,0) = 2x monb
a) M(O,) = 32 r/monb, n(0,) = 6,4/32 = 0,2 monb 6) n(O) = n(H,0) = x monb

6) n(H,0,) = 2n(0,) = 2:0,2/1 = 0,4 monb
n(H) = 2n(H,0,) = 2-:0,4 = 0,8 monb
n(O) = 2n(H,0,) = 2-0,4 = 0,8 monb

5) Haxoamm konnyectso H,O B pacTsope I:
n(H) = (0,8 + 2x) monb, n(0) = (0,8 + x) monb
(0,8 +2x)/(0,8 +x) =9/5

3) Mo ypaBHeHuto (1): 5.(0,8 + 2x) = 9-(0,8 + X)

a) n(H,50,) = n(H,0,) = 0,4 mone 4+10x=7,2+9x
M(H,SO, = 98 r/monb, m(H,50,) = 0,4:98 = 39,2 r x=3,2 Monb H,0

M(H,0) = 18 r/monb, m(H,0) =3,2:18 =57,6r

6) Haxogum w,(H,SO,) = m(H,S0O,)/(m(H,SO,) + m(H,0))
w,(H,S0,) = 39,2/(39,2 + 57,6) = 39,2/96,8 = 0,405, unu 40,5%

‘1/‘,"» - U3OATENBLCTBO
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NMpumep 5. Cmecb okcmaa n nepokcnaa HaTpuA, B KOTOPOUM COOTHOLLEHME
4YMCcaa aTOMOB HAaTPUA K YMC/TY aTOMOB KNCN0POAa PAaBHO 3 : 2, Harpesam B
n3bbITKE YrNeKkmncnoro rasa. [poayKT peakumnm pacTBopuan B BOAE U MOAYYUIN
600 r pactBopa. K atomy pactsopy aobasuam 229,6 r pactBopa xnopmaa
»wenes3a(lll). Mocne 3aBeplleHUA peakLMmM macca pacTtBopa coctaBmna 795r, a
MaccoBas Aona KapboHaTa HaTpusa B HEM — 4%. Bbiuncante maccy okcnaa
HATPWUA B UCXOOQHOWN CMECH.

B oTBeTe 3anMwmnTe ypaBHEHMA PEeaKLMM, KOTOpPbIe YKa3aHbl B YCN0BUW 3a4a4M,
N npuBeanTe BCe HEObXoAMMbIE BblYMCNEHUSA (YKa3biBaNTE eANHUL,bI
N3MepPEHMA NCKOMbIX GU3INYECKUX BENTUYUH).

aHoO: AHanus u peweHue:
n(Na) :n(0)=3:2 OcHoBHble GOpPMY/ibl ANA PACYETA:
p pa(l) 600 I n= mB-Ba/MB-Ba
p pa(FeCI )=229,6r [®=m_./m .
m, pa(I I)=795r
® (Na,CO;) = 4%
®; (N3,0) - ? RS




Mpumep 5. Cmecb oKCMaa 1 NepPoKCMaa HaTPUA, B KOTOPOM COOTHOLLUEHWE YMC/Ia aTOMOB HATPMSA K YNC/TYy aTOMOB
KMC/I0pOAa PaBHO 3 : 2, Harpenu B U3bbITKe yraeKkMcaoro rasa. NpoayKT peakuum pacTBopuan B BOAE M NOAYYUIN
600 r pactBopa. K atomy pactsopy aobasmaun 229,6 r pactsopa xnopuaa xenesa(lll). Mocne 3aBepieHnsa peakumnm

Macca pacTtBopa coctaBuna 795 r, a maccoBas gona KapboHaTa HaTpuA B HEM — 4%. BblumcanTte maccy okcmaa
HaTPMA B UICXOAHOMN CMECW.

A) MposBoauMm aHaNU3 YCNOBUA.
PasbnBaem ycnoBme Ha CMbIC/I0Bble PParMeHTbl, BblAENSsEM KNtOYEBbIE C/10BA
N NOHATUA, U COCTAB/IAEM YPaBHEHUA PEeaKUUN (XMMMYECKaa 4acTb 3a4a4Mn).

1-U ppaemeHmM: «Cmeco OKCUAQ U NMEPOKCUAA HATPUSA, B KOTOPOI COOTHOLLEHNE YNCNa

aTOMOB HaTPMsA K YMC/y aTOMOB KUCAOPOAa PaBHO 3 : 2, Harpean B U36bITKe YI/TIeKUCIoro
ra3sa. »

CocTaB/ifiem ypaBHEHUS peaKkuum:
Nazo + COZ - NaZCO3(1) (1)
2Na,0, + 2C0O, = 2Na,CO3(; + 0,1 (2)

2-U ¢ppaemeHm: «[1poAYKT peaKkumnm pactsopuam B soae n nonydnnm 600 r
pacTBopa. »

CocTtaBnsiem ypaBHeHMe peaKkuuu:

v '1/‘,? < MU3DATENLCTBO
XUMUYECKNX PpeaKLUM HeT ‘}wfﬂg?’nErMOH



Mpumep 5. Cmecb oKCMaa 1 NepPoKCMaa HaTPUA, B KOTOPOM COOTHOLLUEHWE YMC/Ia aTOMOB HATPMSA K YNC/TYy aTOMOB
KMC/I0pOAa PaBHO 3 : 2, Harpenu B U3bbITKe yraeKkMcaoro rasa. NpoayKT peakuum pacTBopuan B BOAE M NOAYYUIN
600 r pactBopa. K atomy pactsopy aobasmaun 229,6 r pactsopa xnopuaa xenesa(lll). Mocne 3aBepieHnsa peakumnm
Macca pacTtBopa coctaBuna 795 r, a maccoBas gona KapboHaTa HaTpuA B HEM — 4%. BblumcanTte maccy okcmaa

HaTpPUA B UCXOQHOWN CMeECH. NaZO + C02 = Nazcog(l) (1)
A) MpoBoagum aHanuU3 ycnosusA. 2Na,0, + 2CO, = 2Na,COy, + 0,1 (2)

3-0i ppaemerm. «K stomy pacTBOPY nobasuan 229,6 r pacTBOpa xaopuaa xenesa(lll).
Mocne 3aBepLUeHMA peakumMm macca pacTBopa coctaBmaa 795 r, a maccoBana aonA KapboHaTa HaTpMA B

HEm —4%.»

CocTaB/ifsiem ypaBHeHMe peaKkumu:

3Na,CO3y) , () + 2FeCl; + 3H,0 = 6NaCl + 2Fe(OH);\, + 3CO, T (3)

4-0 gppaemeHm. «BblunmcanTe maccy oKkcuaa HaTpuAa B UICXOAHON CMECU. »

CocTtaBnaem ypaBHEHME peaKkLUUn:
XUMUYECKMX peaKkUnn HeT

‘1/‘,"» - W3OATENBLCTBO
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Mpumep 5. Cmecb oKCMaa 1 NepPoKCMaa HaTPUA, B KOTOPOM COOTHOLLUEHWE YMC/Ia aTOMOB HATPMSA K YNC/TYy aTOMOB
KMC/I0pOAa PaBHO 3 : 2, Harpenu B U3bbITKe yraeKkMcaoro rasa. NpoayKT peakuum pacTBopuan B BOAE M NOAYYUIN
600 r pactBopa. K atomy pactsopy aobasmaun 229,6 r pactsopa xnopuaa xenesa(lll). Mocne 3aBepieHnsa peakumnm
Macca pacTtBopa coctaBuna 795 r, a maccoBas gona KapboHaTa HaTpuA B HEM — 4%. BblumcanTte maccy okcmaa

HaTpnAa B NICXOAHOU CMECH. NazO + C02 NaZCO3(1) (1)
2Na,0, +2C0O, § 2Na,COs, + 0,1 (2)
3Na,C0yy), o) + 2FeCl; + 3H,0 = 6NaCl + 2Fe(OH),, +3CO,7 (3)

B) YcTaHaBanBaem nornyecKkue cBAsu:

ChasHbIii Bonpoc — Havitn Na,O

1) Konnuectso Na,O cBA3aHo ¢ konnyectsom Na,CO; (ypasHeHue (1)).

2) Konnyectso Na,O, ceasaHo ¢ konnyecteom Na,CO, (ypaBHeHMe (2)).

3) Konnyectso Na,CO,4(136.) cBA3aHo ¢ maccou pacteopa lll.

4) Konnuecteo Na,COyy) , () (Mpopear. no yp-to (3)) ceasaHo ¢ maccoi pacteopa lll.

‘1/‘,"» - W3OATENBLCTBO
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Mpumep 5. Cmecb oKCMaa 1 NepPoKCMaa HaTPUA, B KOTOPOM COOTHOLLUEHWE YMC/Ia aTOMOB HATPMSA K YNC/TYy aTOMOB
KMC/I0pOAa PaBHO 3 : 2, Harpenu B U3bbITKe yraeKkMcaoro rasa. NpoayKT peakuum pacTBopuan B BOAE M NOAYYUIN
600 r pactBopa. K atomy pactsopy aobasmaun 229,6 r pactsopa xnopuaa xenesa(lll). Mocne 3aBepieHnsa peakumnm
Macca pacTtBopa coctaBuna 795 r, a maccoBas gona KapboHaTa HaTpuA B HEM — 4%. BblumcanTte maccy okcmaa

HaTpWUA B UCXOL4HOMN CMeCH. Na,O |+ CO, Nazco3(1) (1)
b) YcraHaBauMBaem nornyeckue cBasu: 2Na,0, +2C0O, § 2Na,COs, + 0,1 (2)

[naeHbIi Bonpoc — Haittn Na,O 3Na,COyy) , ( + 2FeCl; + 3H,0 = 6NaCl + 2Fe(OH);4, + 3CO, T (3)

1) Konnyectso Na,O cBasaHo ¢ konnyectsom Na,CO; (ypasHeHue (1)).

2) Konnyectso Na,0, ceasaHo ¢ konnyectBom Na,CO; (ypaBHeHue (2)).

3) Konnyectso Na,CO5(136.) cBA3aHO ¢ maccon pacteopa lll.

4) Konnuectso Na,CO;(npopear. no yp-to (3)) ceasaHo ¢ maccou pactsopa .

B) MnaH peweHna 3agaun.

PacyeT nponssoamMm rno KoOHUeHTpauuun nu macce pacrsopa lll n no
oTHoweHuto atomoBNa:0=3:2

1) Haintn konnuectso Na,CO, (136.) (pactsop (lII)).

2) Hantn konnyectso Na,CO, (npopearnposano) (ypasHeHue (3)).
3) Hantu konnyectso Na,CO, no ypasHeHuam (1) u (2)

4) Hantn Konnyectso atomoB Na n O B cmecwu.

5) HanTtn coctaB cmecwu. {1 yspatenberso
)

. e
6) HaiiTn maccy Na,O B cmecy. 7 NEFUOH



Mpumep 5. Cmecb oKCMaa 1 NepPoKCMaa HaTPUA, B KOTOPOM COOTHOLLUEHWE YMC/Ia aTOMOB HATPMSA K YNC/TYy aTOMOB
KMC/I0pOAa PaBHO 3 : 2, Harpenu B U3bbITKe yraeKkMcaoro rasa. NpoayKT peakuum pacTBopuan B BOAE M NOAYYUIN
600 r pactBopa. K atomy pactsopy aobasmaun 229,6 r pactsopa xnopuaa xenesa(lll). Mocne 3aBepieHnsa peakumnm
Macca pacTtBopa coctaBuna 795 r, a maccoBas gona KapboHaTa HaTpuA B HEM — 4%. BblumcanTte maccy okcmaa

HaTpPMA B UCXOQHOU CMECH. Na,O [+CO, NazCO3(1) (1)
2Na,0, *+2C0, 5 2Na,CO,,| + 0,1 (2)

3Na,COyy), (o) + 2FeCl; + 3H,0 = 6NaCl + 2Fe(OH),{, + 3CO, T (3)
2) KonnyecTBo BelLLeCcTBa peareHToB:

m(Na,COs) 56, =0,04-795=31,8r
M(Na,COs;) = 106 r/monb, n(Na,CO;),,,,6, = 31,8/106 = 0,3 monb

) PeweHue

‘1/‘,"» - U3OATENBCTBO
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Mpumep 5. Cmecb oKCMaa 1 NepPoKCMaa HaTPUA, B KOTOPOM COOTHOLLUEHWE YMC/Ia aTOMOB HATPMSA K YNC/TYy aTOMOB
KMC/I0pOAa PaBHO 3 : 2, Harpenu B U3bbITKe yraeKkMcaoro rasa. NpoayKT peakuum pacTBopuan B BOAE M NOAYYUIN
600 r pactBopa. K atomy pactsopy aobasmaun 229,6 r pactsopa xnopuaa xenesa(lll). Mocne 3aBepieHnsa peakumnm
Macca pacTtBopa coctaBuna 795 r, a maccoBas gona KapboHaTa HaTpuA B HEM — 4%. BblumcanTte maccy okcmaa
HaTPMA B UICXOAHOMN CMECW.

Na,0 [+CO, 5 Nay,COgyy, (1)
r) Pewenne 2Na,0, *+2C0, 5 2Na,CO,,| + 0,1 (2)
2) KonmyecTso BelecTsa peareHTos: 3Na,COyy) , ( + 2FeCl; + 3H,0 = 6NaCl + 2Fe(OH);4, + 3CO, T (3)

M(Na,CO5) 6 = 0,04-795 = 31,8 1
M(Na,CO;) = 106 r/monb, n(Na,COs) .6 = 31,8/106 = 0,3 monb

3) Mo ypaBHeHwuto (3):
a) m(Fe(OH); + CO,)=m .(Na,CO3) (1, + M
=600+229,6-795=34,6r
6) nyctb n(Na,COs) 5y = x monib, TOrAa
n(Fe(OH),) = 2x/3 monb,
M(Fe(OH); = 107 r/monb, m(Fe(OH);) 3, = 2x/3-107 = 71,33x 1
6) n(CO,) = n(Na,CO3) 3 = x Mob
M(CO,) = 44 r/monb, m(CO,) = 44xr
B) 71,33x + 44x = 34,6
X = 0,3 monb Na,CO; npopearnposano no ypasHeHuto (3) (L vomarenscra
4) n(Na,CO3) 6, = 0,3 + 0,3 =0,6 monb Y NEFMOH

p-pa(FeC|3)p,o6. - mp-pa(HOCﬂe peaKLI,I/II/I) =



Mpumep 5. Cmecb oKCMaa 1 NepPoKCMaa HaTPUA, B KOTOPOM COOTHOLLUEHWE YMC/Ia aTOMOB HATPMSA K YNC/TYy aTOMOB
KMC/I0pOAa PaBHO 3 : 2, Harpenu B U3bbITKe yraeKkMcaoro rasa. NpoayKT peakuum pacTBopuan B BOAE M NOAYYUIN
600 r pactBopa. K atomy pactsopy aobasmaun 229,6 r pactsopa xnopuaa xenesa(lll). Mocne 3aBepieHnsa peakumnm
Macca pacTtBopa coctaBuna 795 r, a maccoBas gona KapboHaTa HaTpuA B HEM — 4%. BblumcanTte maccy okcmaa

HaTPMA B UICXOAHOMN CMECW.

Na,O [+ CO,

) Pewenue 2Na,0, + 2O,

Na,COs )
2Na,COs,

(1)
+0,M (2)

3Na,COy), 3 *+ 2FeCl; + 3H,0 = 6NaCl + 2Fe(OH);, + 3CO,7 (3)

5) lNycTtb B cmecun X monb Na,O n'y monb Na,O,, Toraa:

N(Na) ya20) = 2X MOMb, N(O) 00y = X MOIb
N(Na) ya202) = 2Y MONb, N(O)a202) = 2Y MONb
Mo ycnosuio: n(Na)/n(O) = 3 : 2, cnegoBaTensHO,
(2x + 2y)/(x + 2y) = 3/2
6) [o ypaBHeHUto (1):
n(Na,CO,),y = n(Na,O) = x monb
7) o ypaBHeHuto (2):
n(Na,CO,), = n(Na,O,) =y monb

(2x + 2y)/(x + 2y) = 3/2 x = 0,4 monb Na,O
X+y=0,6 y =0,2 monb Na,O,

M(Na,O) =62 r/monb, m(Na,0) =0,4-62=24,8r

‘1/‘,"» - U3OATENBCTBO
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Mpumep 6. TBEPAYIO CMECb XN0pnaa LMHKA N HUTPaATa cepebpa obuwen maccon
47,6 r pobasunun K 200 r Boabl. [Mpn aTOM B pacTBOpeE He 0CTano0Cb HU MOHOB
cepebpa, HM xnopuna-noHoB. K nonyyeHHomy pactesopy aobasuam 80 r 30%-
HOro pacTBoOpa rmapoKcnaa Hatpma. OnpegenmTe MacCcoByo 4O TMAPOKCHUAA

HAaTPUA B KOHEYHOM PaCTBOpeE.

B oTBeTe 3anuwimnTe YpPaBHEHUA peaKu,Mﬁ, KOTOpPble YKa3aHbl B YCZIOBUU 3a4ad4N,
U npmeegutTe BCce H€O6XO,£I,I/1N\bIe BblHNC/TEHUA (yKa3bIBaI7ITe eadNHNLbI
NamepeHnAa NCKOMbIX (I)I/|3I/I‘—IeCKI/|X Bel'll/l‘-ll/lH).

aHo:
m_,, (ZnCl, + AgNO;) =47,6r
m(H,0) =200 r

m,_,.(NaOH) =80r
® ,(NaOH) = 30%
®, (NaOH) - ?

AHanus u pewieHue:
OcHOBHble GopMmy/bl
ANA pacyera:

n= mB-Ba/MB-Ba

W= mB-Ba/mp-pa

‘1/‘,"» - U3OATENBCTBO

% NErMOH



Mpumep 6. TBEPAYIO CMeECb Xxn0puaa UMHKA U HUTpaTa cepebpa obuwen maccon 47,6 r nobasmnu
K 200 r BoAapbl. [Mpn 3TOM B pacTBOpeE He 0CTa/IoCb HM MOHOB cepebpa, HU X1I0pPUA-NOHOB. K
nony4yeHHoMmy pactBopy Aobasuam 80 r 30%-Horo pacTBopa rmapoKkcuaa Hatpua. Onpegennte
MaCCOBYIO 40/110 TMAPOKCMAa HAaTPMUA B KOHEYHOM pacTBope.

A) NMpoBoaum aHaNU3 YCNOBUA.
Pa3bnBaem ycnoBme Ha CMbIC/IOBbIE PPArMeHTbl, BblAENSsEM KAtOYeBblIE C/I0BA
N NOHATUA, N COCTAaBAAEM YPaBHEHNA peaKkuMi (XMMMYecKan yacTb 3a4a4m).

1-U ppaemeHm: «Tsépayto cmecb XJIOPUAA LLUHKA U HUTPATA cepebpa obieit maccoit 47,6

r no6asunm K 200 r Boabl. Mpu 3TOM B pacTBOpe He OCTasIoCb HM MOHOB cepebpa, HU XIOPUA-UOHOB. »

CocTaB/ifsiem ypaBHEHUA peakLun:

ZnCl, + 2AgNO, = Zn(NO,), + 2AgCI{, (1)

2-U ppazmeHm: «K nonyserHomy PACTBOPY nobasmam 80 r 30%-Horo pactsopa FIMAPOKCUAA
HaTPUA. »
CocTtaBnisaem ypaBHeHUe peaKkuuu:
Zn(NO;), + 4NaOH = Na,[Zn(OH),] + 2NaNO; (2)
3-Ui hpazmeHmM: «Onpesennte MaccoByto AOMIO FTMAPOKCUAA HAaTPUA B KOHEYHOM pacTBope. »
XUMUUYECKMX peaKkLmit HeT. g;\,ﬁﬁgﬁbgﬁ
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Mpumep 6. TBEPAYIO CMECL XN0PMAA UMHKA U HUTPATa cepebpa obuien maccon 47,6 r pobasuam
K 200 r BoAapbl. [Mpn 3TOM B pacTBOpeE He 0CTa/IoCb HM MOHOB cepebpa, HU X1I0pPUA-NOHOB. K
nony4yeHHoMmy pactBopy Aobasuam 80 r 30%-Horo pacTBopa rmapoKkcuaa Hatpua. Onpegennte
MaCCOBYIO 40/110 TMAPOKCMAa HAaTPMUA B KOHEYHOM pacTBope.

B) YctaHasnusaem noruyeckune csaAsm: ZnCl, + 2AgNO; = Zn(NO;), + 2AgCId, (1)
. . Zn(NO;), + 4NaOH = Na,[Zn(OH),] + 2NaNO; (2)
lnasHbI Bonpoc — Hantn NaOH

1) Konnuvectso NaOH cBasaHo ¢ konnvectsom Zn(NO,), (ypaBHeHue (2)).
2) Konnyectso Zn(NO,), ceasaHo ¢ konnyectsom ZnCl, n AgNO, (ypasHeHue (1)).

B) NMnaH peweHna 3agaumn.

1) Hantu konnyectso ZnCl, n konnyectso AgNO;,.

2) Hantu konnyectso Zn(NO;), no ypasHeHuio (1).

3) Hantn konndvectso AgCl no ypasHeHuto (1).

4) Hantn konnyectso NaOH.

5) Hantn konnvectso NaOH (136bI1TOK) (N0 ypaBHeHUIO (2)).
6) Haintn maccosyto gonto NaOH nocne peakumm (0,(NaOH)).

‘1/‘,"» - U3OATENBCTBO
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Mpumep 6. TBEPAYIO CMECL XN0PMAA UMHKA U HUTPATa cepebpa obuien maccon 47,6 r pobasuam
K 200 r BoAapbl. [Mpn 3TOM B pacTBOpeE He 0CTa/IoCb HM MOHOB cepebpa, HU X1I0pPUA-NOHOB. K
nony4yeHHoMmy pactBopy Aobasuam 80 r 30%-Horo pacTBopa rmapoKkcuaa Hatpua. Onpegennte
MaCCOBYIO 40/110 TMAPOKCMAa HAaTPMUA B KOHEYHOM pacTBope.

') PeweHue ZnCl, + 2AgNO; = Zn(NO,), + 2AgCI{ (1)
Zn(NO;), + 4NaOH = Na,[Zn(OH),] + 2NaNO; (2)

2) Mo ypasHeHuto (1) (coctas cmecu, konndectso ZnCl, n AgNO;):
ZnCl, + 2AgNO, = Zn(NO,), + 2AgCI{ (1)
[ycTb B cmecu HaxoauTca x monb ZnCl,, Torga
a) M(ZnCl,) = 136 r/monb, m(ZnCl,) = 136xr
6) n(AgNO;) = 2n(ZnCl,) = x-2/1 = 2x-monb,
M(AgNO,;) = 170 r/monb, m(AgNO;) = 2x-170=340x r
B) 136x + 340x=47,6
476x=47,6,x = 0,1 monb ZnCl,
n(AgNO;) = 0,1-2 = 0,2 monb
r) n(AgCl) = n(AgNO;) = 0,2 monb
M(AgCl) = 143,5 r/monb, m(AgCl)) =0,2-143,5=28,7r
A) n(Zn(NO;),) = n(ZnCl,) = 0,1 monb

‘1/‘,"» - U3OATENBCTBO
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Mpumep 6. TBEPAYIO CMECL XN0PMAA UMHKA U HUTPATa cepebpa obuien maccon 47,6 r pobasuam
K 200 r BoAapbl. [Mpn 3TOM B pacTBOpeE He 0CTa/IoCb HM MOHOB cepebpa, HU X1I0pPUA-NOHOB. K
nony4yeHHoMmy pactBopy Aobasuam 80 r 30%-Horo pacTBopa rmapoKkcuaa Hatpua. Onpegennte
MaCCOBYIO 40/110 TMAPOKCMAa HAaTPMUA B KOHEYHOM pacTBope.

') Pewenne ZnCl, + 2AgNO; = Zn(NO;), + 2AgCId, (1)
2) No ypasHeHwuto (1) (coctaB cmecu, konuuectso Zn(NO;), n AgCl): Zn(NO;), + 4NaOH = Na,[Zn(OH),] + 2NaNO; (2)
MycTb B cmecun HaxoauTca x monb ZnCl,, Toraa
ZnCl, + 2AgNO, = Zn(NO;), + 2AgCI (1)
a) M(ZnCl,) = 136 r/monb, m(ZnCl,) = 136x r
6) n(AgNO;) = 0,5n(ZnCl,) = x-2/1 = 2x-monb,
M(AgNO;) = 170 r/monb, m(AgNO;) = 2x-170 = 340x r
B) 136x + 340x =47,6

476x = 47,6, x = 0,1 monb ZnCl, 3) Mo ypasHeHMio (2):

n(AgNO;) =0,1-2 = 0,2 monb Zn(NO;), + 4NaOH = Na,[Zn(OH),] + 2NaNO, (2)
r) n(AgCl) = n(AgNO;) = 0,2 monb

M(AgCl) = 143,5 r/monb, a) m(NaOH),,., =0,3-80=24r

m(AgCl)) = 0,2:143,5=28,7 M(NaOH) = 40 r/monb, n(NaOH) = 24/40 = 0,6 monb

A) n(Zn(NO;);) = n(ZnCly) = 0,1 mone 6) meetca 0,6 monb NaOH

npopearmpyet (0,1:4/1) = 0,4 monb NaOH
octaHeTcs (0,6 —0,4) = 0,2 monb NaOH
m(NaOH),,6,=0,2:40=8r

‘1/‘,"» - U3OATENBCTBO
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Mpumep 6. TBEPAYIO CMECL XN0PMAA UMHKA U HUTPATa cepebpa obuien maccon 47,6 r pobasuam
K 200 r BoAapbl. [Mpn 3TOM B pacTBOpeE He 0CTa/IoCb HM MOHOB cepebpa, HU X1I0pPUA-NOHOB. K
nony4yeHHoMmy pactBopy Aobasuam 80 r 30%-Horo pacTBopa rmapoKkcuaa Hatpua. Onpegennte
MaCCOBYIO 40/110 TMAPOKCMAa HAaTPMUA B KOHEYHOM pacTBope.

') PeweHue ZnCl, + 2AgNO; = Zn(NO,), + 2AgCI{ (1)

2) No ypasHeHwuto (1) (coctaB cmecu, konuuectso Zn(NO;), n AgCl): Zn(NO,), + 4NaOH = Na,[Zn(OH),] + 2NaNO, (2)
MycTb B cmecun HaxoauTca x monb ZnCl,, Toraa

ZnCl, + 2AgNO, = Zn(NO;), + 2AgCI (1)

a) M(ZnCl,) = 136 r/monb, m(ZnCl,) = 136xr 3) Mo ypasHeHwuio (3):
6) n(AgNO;) = 0,5n(ZnCl,) = x-2/1 = 2x-monb, a) m(NaOH),,,, =0,3:80=24r
M(AgNO;) = 170 r/monb, m(AgNO,) = 2x-170 = 340x r M(NaOH) = 40 r/monb, n(NaOH) = 24/40 = 0,6 mosnb
B) 136x + 340x = 47,6 6) umeetca 0,6 monb NaOH
476x = 47,6, x = 0,1 monb ZnCl, npopearupyer (0,1-4/1) = 0,4 monb NaOH
n(AgNO;) = 0,1-2 = 0,2 monb ocTtaHeTtcAa (0,6 —0,4) = 0,2 monb NaOH
r) n(AgCl) = n(AgNO,) = 0,2 monb m(NaOH),;6,=0,2-40=8r

M(AgCl) = 143,5 r/monb,
m(AgCl)) =0,2:143,5=28,7r
A) n(Zn(NOs),) = n(ZnCl,) = 0,1 monb
4) My, o = Meyeen(ZnCly + AgNO;) + m(H,0) — m(AgCl) + m
=47,6+200—-28,7+80=298,9r
w,(NaOH) = 8/298,9 = 0,0268, unn 2,68%

o-palNAaOH) =

‘1/‘,"» - U3OATENBCTBO
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Mpumep 7. Yepes 640 r 20%-Horo pactBopa cynbdata meau(ll) nponyckanu
3NEKTPUYECKUIN TOK A0 TEX NOP, NOKA Ha aHoAe He Bblaennnochb 13,44 n (H.y.)
rasa. K obpasoBaBliemycs pactBopy Aobasunn 56 r xenesa. Onpeaenure
MaCCOBYO JO/1H0 COIM B NOJIYYEHHOM pacTBope. B oTBeTe 3anuimnTe ypaBHEHUS
peakLuMi, KoTopble YKa3aHbl B YCN0BUU 3a434M, U NpuBeanTe Bce Heobxoammble

BbluMCcNeHUA (YKasbiBanTe e AMHULbI U3MEPEHNA NCKOMbIX GPU3NYECKNX
BE/INYUH).

aHo: AHanus u pewieHue:
m,,.(CuSO,) =640 OcHoBHble popmybl
® (CusO,) =20% ANA pacyéTa:
V(ra3) =13,44 n n=m__/M__.
m(Fe) =56r n=V./V,
®, (FeSO,) - ? ®=mg./m

‘1/‘,"» - U3OATENBCTBO

% NErMOH



Mpumep 7. Yepes 640 r 20%-Horo pacTBopa cynbdaTta megu(ll) nponyckanm aneKTpUYecKknii Tok 4o Tex nop,
NOKa Ha aHoAe He Bbiaenunocb 13,44 n (H.y.) rasa. K obpasoBasLluemyca pactBopy gobasuaun 56 r kenesa.
Onpenennte MaccoByo 40/0 COMN B NOSYY4EHHOM PaCTBOpE.

A) NMposBoagum aHaNU3 yCNOBUA.
PasbuBaem ycnoBme Ha CMbIC/I0Bble PparMeHTbl, BblAeNieM KNKOYEBbIE C/10BA
N NOHATUA, N COCTAaBNAAEM YPaBHEHNA peakuMi (XMMMYecKan YyacTb 3a4a4m).

1-0 gppaemeHm: «Yepes 640 r 20%-Horo pacTBopa cynbdata megu(ll) nponyckanu
p

3116KTpW-IECKI/Iﬁ TOK p0 Tex nop, NoKa Ha aHoze He Bblaennnock 13,44 n (H.y.) rasa. »
CocTaBnaem ypaBHeEHMA peakuuu:

2CuSO, + 2H,0 = 2Cu| + 0,1 + 2H,S0, (1)
2H,0 = 2H,1 + 0,1 (2)

2-U cppazmeHm: «K obpasosasiiemyca PACTBOPY aobasuam 56 r XKesnesa. »
CocTaBisemM ypaBHEHUE pPeaKLmu:

H,S04060) + Fe = FeSO, + H, (3)
CuSO, ;) + Fe = FeSO, + Cud (4)

3-U gppazmeHmM: «Onpeaennte MaccoByto JONO CONM B MONYYEHHOM pacTBope. »

XMMNYECKUX peaKLUn HeT. S —
‘}w;PnErMOH
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Mpumep 7. Yepes 640 r 20%-Horo pacTBopa cynbdaTta megu(ll) nponyckanm aneKTpUYecKknii Tok 4o Tex nop,
NOKa Ha aHoAe He Bbiaenunocb 13,44 n (H.y.) rasa. K obpasoBasLluemyca pactBopy gobasuaun 56 r kenesa.

OnpegennTe MaccoByto A0/O CONU B NOYYEHHOM PacTBOpe. 2CuSO, + 2H,0 = 2Cu| + |0, |+ 2H,S0O, (1)
2H,0 = 2H,T™  + O,MN(2)
H,S0,06p) + Fe = FeSO, + H, (3)

CuSO,ocr) + Fe = FeSO, + Cu, (4)

B) YcTraHaBAnBaem normyeckme CBA3U:

InasHbIii Bonpoc — HanTtu FeSO,.
1) Konnuectso FeSO, ceAzaHo ¢ H,S0, .6, ¥ Fe (ypaBHeHue (3)).
2) Konnyectso H,SO, ceazaHo ¢ KonnuectBom CuSOyhonear) (YPaBHeHME (1)).

B) NMnaH peweHna 3agaumn.

1) Hantu konnyectso CuSO,, O, u Fe.

2) Haintn konnuvecrtso H,S0, no ypaBHeHwuto (1).

3) Hantn konnuvectso FeSO, 1 H, no ypasHeHuto (3).
4) Hantn Konmnyecteo Cu no ypasHeHuto (1).

5) Hantn konnvectso H, no ypasHeHuto (2).

6) Haintn w,(FeSO,) nocne peakumw.

‘1/‘,"» - U3OATENBCTBO
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Mpumep 7. Yepes 640 r 20%-Horo pacTBopa cynbdaTta megu(ll) nponyckanm aneKTpUYecKknii Tok 4o Tex nop,
NOKa Ha aHoAe He Bbiaenunocb 13,44 n (H.y.) rasa. K obpasoBasLluemyca pactBopy gobasuaun 56 r kenesa.

Onpepgenvte MaccoByto 4ONIO CONM B NOJIyYEHHOM pacTBope. 2CuSO, + 2H,0 = 2Cu| +| O, + 2H,S0, (1)
2H,0 = 2H,1™  +|0,1(2)

H,SO0y 06, + Fe = FeSO, + H, (3)

CuSO,ocr) + Fe = FeSO, + Cu, (4)

) PewweHune

2) KonnuyecTtBo Bell,ecTBa peareHTos:
a) m(CuSO,),,,.. =0,2-640= 128 r
M(CuSO,) = 160 r/monb, n(CuS0O,),., =128/160 = 0,8 monb
6) n(O,) =13,44/22,4=0,6 monb
M(O,) =32 r/monb, m(0,) =0,6:32=19,2r
B) M(Fe) = 56 r/monb, n(56) = 56/56 = 1 monb

‘1/‘,"» - U3OATENBCTBO
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Mpumep 7. Yepes 640 r 20%-Horo pacTBopa cynbdaTta megu(ll) nponyckanm aneKTpUYecKknii Tok 4o Tex nop,
NOKa Ha aHoAe He Bbiaenunocb 13,44 n (H.y.) rasa. K obpasoBasLluemyca pactBopy gobasuaun 56 r kenesa.

OnpenenntTe MaccoByo J0/0 COMN B NOYYEHHOM PacTBOpE. 2CuSO, + 2H,0 = 2Cu] +| 0, |+ 2H,50, (1)
) PeweHue 2H,0 = 2H,T +[0,T2)
H,SO0y 06, + Fe = FeSO, + H, (3)
2) KonnyecTso BelllecTBa peareHTos: CuSO,ocr) + Fe = FESO, + Cul (4)
OCT.

a) m(CuS0,),,.. =0,2:640 = 128 r
M(CuSO,) = 160 r/monb, n(CuSO,),,., = 128/160 = 0,8 monb
6) n(O,) =13,4422,4 = 0,6 monb
M(O,) = 32 r/monb, m(0,) =0,6:32=19,2r
B) M(Fe) = 56 r/monb, n(Fe) = 56/56 = 1 monb

3) Mo ypasHeHuto (1):

T.k. n(O,) > 0,5n(CuS0O,) (0,8/2 = 0,4 monb), TO 3NEKTPOAN3 NPOAOIKANCA A0
nonHoro pacxopgosaHua CuSO, (no ypaBHeHuto (1)), nocne yero Ha4yanca sneKkTponms
BoAabl (ypaBHeHMe (2)). Mo ypaBHeHUIO (4) peakuma He NpOTEKaeT.

a) n(Cu) = n(CuSO,) = 0,8 monb,

M(Cu) = 64 r/monb, m(Cu) =0,8:64 =27,2r

6) n(H,S0,) 46, = N(CuSO,) = 0,8 monb

B) n(0,) 1) =0,5n(CuS0O,) =0,8-1/2 = 0,4 monb

‘1/‘,"» - U3OATENBCTBO
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Mpumep 7. Yepes 640 r 20%-Horo pacTBopa cynbdaTta megu(ll) nponyckanm aneKTpUYecKknii Tok 4o Tex nop,
NOKa Ha aHoAe He Bbiaenunocb 13,44 n (H.y.) rasa. K obpasoBasLluemyca pactBopy gobasuaun 56 r kenesa.

Onpenennte maccoByto A0 COMM B NONYYEHHOM PacTBOpeE. 2CuSO, + 2H,0 = 2Cu |+ 02/[\ +2H,S0, (1)
) PeweHue 2H,0 = 2H, ™ + 0,1 (2)
H,S0,06p) + Fe = FeSO, + H, (3)
2) Konnyectso BewecTBa peareHTosB: CUSO4(OCT) + Fe = FESO4 + CU\l/ (4)
a) m(CuS0,),,,. =0,2:640=128r :
M(CuS0O,) = 160 r/monb, n(CuS0,),., = 128/160 = 0,8 monb 3) Mo ypasHeHuto (1):

a) n(Cu) = n(CuS0O,) = 0,8 monb,

M(Cu) = 64 r/monb, m(Cu) =0,8:64=27,2r
6) n(H,S0,) 46 = N(CuSO,) = 0,8 mosb
B) n(0,) ) = 0,5n(CusO,) = 0,8:1/2 = 0,4 monb

6) n(O,) =13,4422,4 = 0,6 monb
M(O,) = 32 r/monb, m(0,) =0,6:32=19,2r
B) M(Fe) = 56 r/monb, n(Fe) = 56/56 = 1 monb

4) Mo ypaBHeHMtO (2):
a) n(0,);=0,6-0,4=0,2 monb
6) n(H,) = 2n(0,) =2-0,2/1=0,4 monb
M(H,) =2 r/monb, m(H,) =0,4-2=0,8r

‘1/‘,"» - U3OATENBCTBO
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Mpumep 7. Yepes 640 r 20%-Horo pacTBopa cynbdaTta megu(ll) nponyckanm aneKTpUYecKknii Tok 4o Tex nop,
NOKa Ha aHoAe He Bbiaenunocb 13,44 n (H.y.) rasa. K obpasoBasLluemyca pactBopy gobasuaun 56 r kenesa.

Onpenennte maccoByto A0 COMM B NONYYEHHOM PacTBOpeE. 2CuSO4 + ZHZO = 2Cul |+ 02/[\ + 2H2504 (1)
) PeweHne 2H,0 = 2H,T 4 0,7M(2)
2 K H,S0,06p) + Fe = FeSO, + H, (3)
Oo/IN4eCTBO BELLECTBA PeareHToB: + — +
a) m(CuSO,),,, =0,2:640 =128 r CUSOyocr) + Fe = FeSO, + Cu (4)
M(CuS0O,) = 160 r/monb, n(CuS0,),., = 128/160 = 0,8 monb 3) Mo ypasHeHuto (1):

a) n(Cu) = n(CuS0O,) = 0,8 monb,

M(Cu) = 64 r/monb, m(Cu) =0,8:64=27,2r
6) n(H,S0,) 46 = N(CuSO,) = 0,8 mosb
B) n(0,) ) = 0,5n(CusO,) = 0,8:1/2 = 0,4 monb

6) n(O,) =13,4422,4 = 0,6 monb
M(O,) = 32 r/monb, m(0,) =0,6:32=19,2r
B) M(Fe) = 56 r/monb, n(Fe) = 56/56 = 1 monb

5) Mo ypaBHeHwuto (3): 4) Mo ypasHeHuto (2):
a) nmeetcsa 1 monb Fe a) n(0,); =0,6-0,4= 0}2 MO/Ib
] _ 6) n(H,) = 2n(0,) = 2:0,2/1 = 0,4 monb
npopearupyert (0,8:1/1) = 0,8 monb Fe MI(H-) = 2 t/monb, m{H) = 042 = 0.8 T
octaHeTtcAa (1 —0,8) = 0,2 monb Fe
mM(Fe) npopear) = 0,8:56 = 44,8 1
B) n(H,) = n(H,S0,),6,, = 0,8 Mmonb
m(H,)=0,82=1,6r
r) n(FeSO4)(O6p.) = n(HZSO4)(O6p.) = 0,8 monb
M(FeSO,) = 152 r/monb, m(FeSO,) 46, = (’ j U3BATENLCTBO
: A
=0,8-152=121,6r ! /NETAOH



Mpumep 7. Yepes 640 r 20%-Horo pacTBopa cynbdaTta megu(ll) nponyckanm aneKTpUYecKknii Tok 4o Tex nop,

NOKa Ha aHoAe He Bbiaenunocb 13,44 n (H.y.) rasa. K obpasoBasLluemyca pactBopy gobasuaun 56 r kenesa.

OnpeaennTe MaccoByo A0/0 CONAN B MONYYEHHOM PacTBOpeE.

) PewweHune

2) KonnuecTso BelecTBa peareHTos:
a) m(CuS0,),,.. =0,2:640 = 128 r
M(CuSO,) = 160 r/monb, n(CuSO,),,., = 128/160 = 0,8 monb
6) n(O,) =13,4422,4 = 0,6 monb
M(O,) = 32 r/monb, m(0,) =0,6:32=19,2r

B) M(Fe) = 56 r/monb, n(Fe) = 56/56 = 1 monb

3) Mo ypaBHeHuto (1):
a) n(Cu) = n(CuS0O,) = 0,8 monb,
M(Cu) = 64 r/monb, m(Cu) =0,8-:64=27,2r
6) n(H,S0,) 46p) = N(CuSO,) = 0,8 monb
B) n(O,) ) = 0,5n(CusO,) = 0,8:1/2 = 0,4 mosnb

) my. pa(FeSO )nocne peakum — Mp. pa(CUSO4) o m(Cu) o
m(oz)(o6|.u,.) - m(HZ)(Z) + m(Fe)(npopear.) - ( 2)(3) -
=640-27,2-19,2-0,8+44,8—-1,6 =636T

w,(FeS0,) = 121,6/6362 = 0,1912, unu 19,12%

2CuSO, + 2H,0 = 2Cu||+ O, + 2H,S0O, (1)
2H,0 =2H,1 + 0,1 (2)
H,S0,06p) + Fe = FeSO, + H, (3)
CuSOy (o) + Fe = FeSO, + Cu, (4)
4) No ypaBHeHMUtO (2):
a) n(0,); =0,6-0,4=0,2 monb
6) n(H,) = 2n(0,) = 2:0,2/1 = 0,4 monb
M(H,) = 2 r/monb, m(H,) =0,4-2=0,8r

5) Mo ypaBHeHuto (3):

a) umeetca 1 monb Fe

npopearupyet (0,8:1/1) = 0,8 monb Fe

octaHeTcA (1-0,8) = 0,2 monb Fe

m(Fe)popear) = 0,8:56 =44,8 1

B) n(H,) = n(H,S0,),6,, = 0,8 monb
m(H,)=0,82=1,6T

r) n(FeSO,) 60 = N(H,50,)06p) = 0,8 MONb
M(FeSQO,) = 152 r/monb, m(FeSO,) e, =

=0,8-152=121,6r

1/‘ (U3OATENBCTBO
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Mpumep 8. enesHyto NAacTUHY NOIHOCTbLIO pacTBopuan B 500 r pacTtBopa
a30THOM KucnoTbl. [pm aTom Bblaenmnnacb cmecb okemaa asota(ll) u okenaa
asoTa(lV) obwmum ob6bemom 20,16 n (H.y.). COOTHOLLEHNE aTOMOB KMC0pOAa K
aTOMaM a30Ta B 3TOM ra30BOM CMECU COOTBETCTBEHHO pPaBHO 5:3. Bbluncnure
MaCCOBYHO 40/110 COMIN B NOJIYYEHHOM pacTeBope. B oTBeTe 3anuwmnTe ypaBHEHUA
peaKkuun, KoTopble YKa3aHbl B YC/IOBUW 331a4M, U NpuBeauTe Bce Heobxoammble

BbluMcieHnaA (YKasbiBanTe eAUHULbI U3MEPEHMNA NCKOMbIX PU3NYECKUX
Be/INYUH).

aHo: AHanus u pewieHue:
m,_,.(HNO;) =500 r OcHoBHble ¢opMy/ibl
V..(NO + NO,) = 20,16 a ONA pacyéTa:
N(O):n(N)=5:3 n=m__/M__.
®, (conb) - ? n=V/Vy
o= mB-Ba/mp-pa
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Mpumep 8. HKenesHyo NnacTMHy NOAHOCTBLIO pacTBopmam B 500 r pacTBopa a30THOM KUCAOTbI. [py 3TOM Bblaennnacb
cmecb okenaa asota(ll) n okenaa asorta(lV) obwmm obbemom 20,16 n (H.y.). CooTHOWEHME aTOMOB KMCA0opoaa K
aToMam a30Ta B 3TOM ra30BOM CMECM COOTBETCTBEHHO PaBHO 5:3. Bbiuncinte maccoByto 4010 COMN B PacTBOpE.

A) NMpoBoanm aHaNU3 YCNOBUA.

Pa3buBaem ycnoBme Ha CMbIC/I0Bble GpParmeHTbl, BblAENAEM KAtOYEBbIE CN0BA

N NOHATUA, N COCTAaBAAEM YPaBHEHUA peaKkumi (XMMMYecKan yacTb 3a4a4m).

1-u Cf)pGZMEHm.' «)-Kene3|-|ym NIaCTUHY NONHOCTbIO pacTBopuan B 500 r pacTBopa a30THOM
KUCNOTbI. Mpu sTom BblAaennnacb cmecb okcnga asora(ll) v okempga asora(lV) obwmm o6bemom
20,16 n (H.y.). »

CocTtaBnaem ypaBHEHUA peakuun:

Fe + 4AHNO, = Fe(NO3)3 + NO + 2H,0 (1)

Fe + 6BHNO; = Fe(NO3)3 + 3NO, + 3H,0 (2)

2-u d)pae/weHm: «CooTHOLEeHMe aTOMOB KMC/IOPOAa K aTOMam a3oTa B 3TOW ra30BOM CMeCH COOTBETCTBEHHO

paBHO 5:3. BbluncanTte maccoByto A0NLO CONU B pacTBope

XUMUYECKMX PeaKLUMM HeT.

‘{‘j N jﬁ\ W3OATENLCTBO
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Mpumep 8. HKenesHyo NnacTMHy NOAHOCTBLIO pacTBopmam B 500 r pacTBopa a30THOM KUCAOTbI. [py 3TOM Bblaennnacb
cmecb okenaa asota(ll) n okenaa asorta(lV) obwmm obbemom 20,16 n (H.y.). CooTHOWEHME aTOMOB KMCA0opoaa K
aToMam a30Ta B 3TOM ra30BOM CMECM COOTBETCTBEHHO PaBHO 5:3. Bbiuncinte maccoByto 4010 COMN B PacTBOpE.

b) YcTaHaBAuBaem normyeckue cBA3u: Fe |+ 4HNO,; =|Fe(NO,);/+ |[NO | +2H,0 (1)
Fe |+ 6HNO; =| Fe(NO;),;| + [3NO, + 3H,0 (2)

FnasHbIN Bonpoc — Hanth Fe(NO,),
1) Konnuectso Fe(NOs;); ;) cBazaHo ¢ NO (ypaBHeHwue (1)).
2) Konnyectso Fe(NO3)s, cBAzaHo ¢ NO, (ypaBHeHue (2)).

B) NMnaH peweHuna 3agaumn.

PacyéTbl npoBoaMM no o6bEMY BblaenmsLlerocs rasa n cootHoweHuto n(O) : n(N)=5: 3
1) Hantu konmnyectso NO u NO, B cmecu.

2) Haitv konunyectso Feqy n Fe(NO;); ;) no ypasHeHuto (1).

3) Haitv konundectso Fey n Fe(NO;); 1, no ypasHeHuto (2).

4) Haitn o,(Fe(NO;);) nocne peakuuu.
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Mpumep 8. HKenesHyo NnacTMHy NOAHOCTBLIO pacTBopmam B 500 r pacTBopa a30THOM KUCAOTbI. [py 3TOM Bblaennnacb
cmecb okenaa asota(ll) n okenaa asorta(lV) obwmm obbemom 20,16 n (H.y.). CooTHOWEHME aTOMOB KMCA0opoaa K
aToMam a30Ta B 3TOM ra30BOM CMECM COOTBETCTBEHHO PaBHO 5:3. Bbiuncinte maccoByto 4010 COMN B PacTBOpE.

') PeweHue

2) Haxoaum KonmnyecTBeHHbIM COCTaB CMECH.
[ycTb No ypaBHeHMto (1) npopearnpoBano x mosb Fe,
Nno ypaBHeHWUto (2) — y monb, Toraa:
a) Mo ypaBHeHMto (1):
n(NO) = n(Fe) = x monb
V(NO) =22,4x n
Nn(N) = n(NO) = x monb
n(O) = n(NO) = x monb
6) Mo ypaBHeHUto (2):
Fe + 6HNO, = Fe(NO;); + 3NO, + 3H,0 (2)
n(NO,) = 3n(Fe) = 3y monb
V(NO,) =3-22,4y = 67,2y n
n(N) = n(NO,) = 3y monb
n(O) = 2n(NO,) = 6y monb
B) CocTaBnAem 1 pewlaem CUCTEMY YPaBHEHUN:

Fe
Fe

+ 4HNO, =
+ 6HNO, =

Fe(NO,),
Fe(NO,),

+
+

NO
3NO,

+2H,0 (1)
+3H,0 (2)
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Mpumep 8. HKenesHyo NnacTMHy NOAHOCTBLIO pacTBopmam B 500 r pacTBopa a30THOM KUCAOTbI. [py 3TOM Bblaennnacb
cmecb okenaa asota(ll) n okenaa asorta(lV) obwmm obbemom 20,16 n (H.y.). CooTHOWEHME aTOMOB KMCA0opoaa K
aToMam a30Ta B 3TOM ra30BOM CMECM COOTBETCTBEHHO PaBHO 5:3. Bbiuncinte maccoByto 4010 COMN B PacTBOpE.

') PeweHue

2) Haxoaum KoIMYecTBEHHbIN COCTaB CMECH.
MycTb no ypaBHeHuto (1) npopearnposano x mosnb Fe,
no ypaBHeHwUto (2) — y monb, Toraa:
a) Mo ypaBHeHuto (1):
N(NO) = n(Fe) = x monb

Fe
Fe

+ 4HNO, =
+ 6HNO, =

Fe(NO,),
Fe(NO,),

+
+

NO | +2H,0 (1)
3NO, +3H,0(2)

V(NO) = 22,4x n r) n(Fe);y,2=0,3+0,2=0,5monb

n(N) = n(NO) = x monb
n(O) = n(NO) = x monb
6) Mo ypaBHeHwUtO (2):
Fe + 6HNO; = Fe(NO;); + 3NO, + 3H,0 (2)
n(NO,) = 3n(Fe) = 3y monb
V(NO,) =3-22,4y=67,2y n
n(N) = n(NO,) = 3y monb
n(O) = 2n(NO,) = 6y monb
B) CocTaBnAem u pelaem cMcTemy ypaBHEHUN:

22,4x + 67,2y = 20,16
(x + 6y)/(x + 3y) = 5/3

X =0,3 monb Fe
y =0,2 monb Fe

M(Fe) = 56r/monb, m(Fe) ), = 0,5-56 =28
a) M(NO) =30 r/monb, m(NO) =0,3-30=9r
e) M(NO,) = 46 r/monb, m(NO,) = 3-0,2:46 = 27,6
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Mpumep 8. HKenesHyo NnacTMHy NOAHOCTBLIO pacTBopmam B 500 r pacTBopa a30THOM KUCAOTbI. [py 3TOM Bblaennnacb
cmecb okenaa asota(ll) n okenaa asorta(lV) obwmm obbemom 20,16 n (H.y.). CooTHOWEHME aTOMOB KMCA0opoaa K
aToMam a30Ta B 3TOM ra30BOM CMECM COOTBETCTBEHHO PaBHO 5:3. Bbiuncinte maccoByto 4010 COMN B PacTBOpE.

) PeweHue Fe |+ 4HNO; =|Fe(NO,),[+ [NO | +2H,0 (1)

2) Haxoaum KonmM4ecTBEHHbIM COCTaB CMECH. Fe |+ 6HNO; =|Fe(NOg);| + |3NO,  +3H,0 (2)
MycTb no ypaBHeHuto (1) npopearnposano x mosnb Fe,

Nno ypaBHeHwUto (2) — y monb, Toraa:
a) Mo ypaBHeHuto (1):
n(NO) = n(Fe) = x Mosb 3) Mo ypasHeHuam (1) n (2):

V(NO) = 22,4 N )
n(N) = n(NO)X=11( MO/1b r](Fe(NO3)3)(1)+ (2) © n(Fe)(1)+(2) = 0,5 monb

n(0) = n(NO) = x Mosb M(Fe(NO;);) = 242 r/monb, m(Fe(NO,);) =0,5-242=121r
6) Mo ypaBHeHwUtO (2):
Fe + 6HNO; = Fe(NO;); + 3NO, + 3H,0 (2)
n(NO,) = 3n(Fe) = 3y monb
V(NO,) =3-22,4y=67,2y n
n(N) = n(NO,) = 3y monb
n(O) = 2n(NO,) = 6y monb
B) CocTaB/ifsem 1 pellaem CMCcTeMy ypaBHEHUN:
22,4x + 67,2y = 20,16 X =0,3 monb Fe
(x + 6y)/(x + 3y) =5/3 y =0,2 monb Fe

r) n(Fe).z = 0,3 +0,2=0,5 monb

M(Fe) = 56 r/monb, m(Fe) ), =0,5-56 = 28 T i - M3JATENLCTBO
1) M(NO) = 30 r/monb, m(NO) =0,3-30 =9 r W NEMMOH
e) M(NO,) = 46 r/monb, m(NO,) = 3-0,2-46 = 27,6 !



Mpumep 8. HKenesHyo NnacTMHy NOAHOCTBLIO pacTBopmam B 500 r pacTBopa a30THOM KUCAOTbI. [py 3TOM Bblaennnacb
cmecb okenaa asota(ll) n okenaa asorta(lV) obwmm obbemom 20,16 n (H.y.). CooTHOWEHME aTOMOB KMCA0opoaa K
aToMam a30Ta B 3TOM ra30BOM CMECM COOTBETCTBEHHO PaBHO 5:3. Bbiuncinte maccoByto 4010 COMN B PacTBOpE.

) PeweHue Fe |+ 4HNO,; =|Fe(NO,);/+ |[NO | +2H,0 (1)
2) Haxoamm KonnyecTBeHHbIM COCTaB CMeECH. Fe|+ 6HN03 = Fe(NO3)3 + 3N02 + 3|_IZO (2)
MycTb no ypaBHeHuto (1) npopearnposano x mosnb Fe,
no ypasHeHuto (2) — y monb, Toraa: 3) Mo ypasHeHuam (1) u (2):
a) No ypaBHeHwuto (1): n(Fe(NOs)3) 4 + ) = N(F€)(1)4(2) = 0,5 monb
n(NO) = n(Fe) = x monb M(Fe(NOs);) = 242 r/monb, m(Fe(NO,);) =0,5-242 =121

V(NO) =22,4x n
n(N) = n(NO) = x monb
n(O) = n(NO) = x monb 8) m,_, = m(Fe) ) + My o(HNO3) = m(NO) — m(NO,) =
)10 ypaswerino 1) =28 +500 -9 -27,6=49L4r
Fe + 6HNO; = Fe(NO;); + 3NO, + 3H,0 (2) ¢ !
n(NO,) = 3n(Fe) = 3y monb w,(Fe(NO,);) =121/491,4 = 0,2462, nnn 24,62%
V(NO,) =3-22,4y=67,2y n
n(N) = n(NO,) = 3y monb
n(O) = 2n(NO,) = 6y monb
B) CocTaB/ifsem 1 pellaem CMCcTeMy ypaBHEHUN:
x=0,9-3:0,2=0,3 monb Fe
y =0,2 monsb Fe

Y

r)n(Fe) =0,3+0,2=0,5monb

m(Fe) =0,5-56 =28 r '1/‘,? - W3AATENLCTBO
1) M(NO) = 30 r/monb, m(NO) = 0,330 =9 r W NEMMOH
e) M(NO,) = 46 r/monb, m(NO,) = 3-0,2-46 = 27,6 !



Mpumep 9 MeaHbin Kynopoc (CuSO, - 5H,0) maccomn 20 r pacTBopuan B Boae

N MNONYYUIN PacTBOP € maccoBom aonen conn 20 %. K atomy pactBopy gobasmam 9,1 r
LMHKa U nocne 3aBeplieHna peakuum ewé 200 r 11 %-Horo pactBopa cynbdumnaa Kanums.
Onpeaennte MmaccoByto 4oNt0 cynbduaa Kaima B KOHEYHOM PacTBOpE.

B oTBETE 3aNULLINTE YPAaBHEHUA PEaKLMM, KOTOPbIE YKa3aHbl B YCN0BUW 3a4a4M, U
npuseanTe Bce Heobxoaumble BbluMCneHUA (YKa3biBanTe eaAnHULbI MU3MEPEHUA
NCKOMbIX GU3NYECKUX BENIUYUH).

aHo: AHanus u pewieHue:
m(CuSO,-5H,0) =20 r |OcHoBHble popmynbl ANA pacyéTa:
®(CuSO,) =20%=0,2 |[n=m__./M__.
m(Zn)=9,1r ®=mg./my o,
m,_.(K,S) =200
®,(K,S) =11%
®,(K,S) - ?

. W3OATENLCTBO
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Mpumep 9. MegHbin kynopoc (CuSO, - 5H,0) maccow 20 r pacTBopuam B Boge

N NONIYYUNN PacTBOP ¢ maccoBon gonen conn 20 %. K atomy pactBsopy agobasunm 9,1 r umHKa 1 nocne
3aBepleHmna peakumm ewe 200 r 11 %-Horo pactBopa cynbdumaa kanma. Onpegenmrte maccoByto 400
cynbdnaa Kaama B KOHEYHOM pPacTBOpeE.

A) NMpoBoanMm aHaNU3 YCNOBUA.
1-U ppaeameHm. «MepaHbi Kynopoc (CuSO, - 5H,0) maccoii 20 r pactBopuau B Boae U

nonyunnu PACTBOP c maccosomn gonen COJIN 20 %. ».
CuSO, - 5H,0 = CuSO, + 5H,0 (1)

"(‘,"» -~ U3AATENLCTBO

Y/ NETMOH
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Mpumep 9. MegHbin kynopoc (CuSO, - 5H,0) maccow 20 r pacTBopuam B Boge

N NONIYYUNN PacTBOP ¢ maccoBon gonen conn 20 %. K atomy pactBsopy agobasunm 9,1 r umHKa 1 nocne
3aBepLieHuna peakumm ewé 200 r 11 %-Horo pacteBopa cynbduga Kanma. Onpeagennte MaccoByto A0NH0
cynbdnaa Kaama B KOHEYHOM pPacTBOpeE.

A) NMpoBoanMm aHaNU3 YCNOBUA.

1-U ppaeameHm. «MepaHbi Kynopoc (CuSO, - 5H,0) maccoii 20 r pactBopuau B Boae U
nonyumnan PACTBOP c maccosomn gonent COJIN 20 %. ».
CuSO, - 5H,0 = CuSO, + 5H,0 (1)
2-U ¢ppaezmerm. «K stomy PACTBOPY aobasnan 9,1 r LUHKA».
CuSO, +Zn = Cu, +ZnSO, (2)

"(‘,"» -~ U3AATENLCTBO
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Mpumep 9. MegHbin kynopoc (CuSO, - 5H,0) maccow 20 r pacTBopuam B Boge

N NONIYYUNN PacTBOP ¢ maccoBon gonen conn 20 %. K atomy pactBsopy agobasunm 9,1 r umHKa 1 nocne
3aBepLieHuna peakumm ewé 200 r 11 %-Horo pacteBopa cynbduga Kanma. Onpeagennte MaccoByto A0NH0
cynbdnaa Kaama B KOHEYHOM pPacTBOpeE.

A) MpoBogum aHaNN3 yCNOBUA.
1-U ppaeameHm. «MepaHbi Kynopoc (CuSO, - 5H,0) maccoii 20 r pactBopuau B Boae U
nonyumnan PACTBOP c maccosomn gonent COJIN 20 %. ».
CuSO, - 5H,0 = CuSO, + 5H,0 (1)
2-U ¢ppaezmerm. «K stomy PACTBOPY aobasnan 9,1 r LLUHKA».
CuSO, +Zn = Cu, +ZnSO, (2)

3-U ppazmeHm. «K atomy pactsopy fobasmam 9,1 r umHka u NMNOC/1E€ 3aBepLUeHUnA
PeaKUuUnU ewe 200 r 11 %-Horo pacTtBopa cynbcbup,a Kalna».
ZnSO, + K,S =ZnS{ +K,SO, (3)
n, ecnn CuSO, npopearnposan He NONHOCTbIO, TO
CuSO, + K,S = CuS{, +K,SO, (4)

"(‘,"» -~ U3AATENLCTBO
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Mpumep 9. MegHbin kynopoc (CuSO, - 5H,0) maccow 20 r pacTBopuam B Boge

N NONIYYUNN PacTBOP ¢ maccoBon gonen conn 20 %. K atomy pactBsopy agobasunm 9,1 r umHKa 1 nocne
3aBepleHmna peakumm ewe 200 r 11 %-Horo pactBopa cynbdumaa kanma. Onpegenmrte maccoByto 400
cynbdnaa Kaama B KOHEYHOM pPacTBOpeE.

A) NMpoBoanMm aHaNU3 YCNOBUA.

1-U ppaeameHm. «MepaHbi Kynopoc (CuSO, - 5H,0) maccoii 20 r pactBopuau B Boae U
nonyumnan PACTBOP c maccosomn gonent COJIN 20 %. ».

CuSO, - 5H,0 = CuSO, + 5H,0 (1)
2-U ¢ppaezmerm. «K stomy PACTBOPY aobasnan 9,1 r LLUHKA».

CuSO, +Zn = Cu, +ZnSO, (2)

3-U ppazmeHm. «K atomy pactsopy fobasmam 9,1 r umHka u NMNOC/1E€ 3aBepLUeHUnA
PeaKUuUnU ewe 200 r 11 %-Horo pacTtBopa cynbdmp,a Kalna».

ZnSO, + K,S =ZnS{ +K,SO, (3)
n, ecnn CuSO, npopearnposan He NONHOCTbIO, TO
CuSO, + K,S = CuS{, +K,SO, (4)
4-(i ppazmeHm. «Onpepenute MACCOBYHO 400 CyNbPUAA KANTUA B KoHeUHOM

paCTBOpe ”. ’f(‘; N W3OATENLCTBO
0,(K,S)= LHGS) Y NEFMOH
My _pa (K,S) 71




Mpumep 9. MegHbin kynopoc (CuSO, - 5H,0) maccow 20 r pacTBopuam B Boge
N NONIYYUNN PacTBOP ¢ maccoBon gonen conn 20 %. K atomy pactBsopy agobasunm 9,1 r umHKa 1 nocne
3aBepleHmna peakumm ewe 200 r 11 %-Horo pactBopa cynbdumaa kanma. Onpegenmrte maccoByto 400

cynbcbmp,a Ka/Zina B KOHEYHOM pPacTBOpeE. CUSO4 . SHZQ = M4 + SHZO (1)
CuSO, +Zn = Cu +ZnS0, (2)
ZnSO, + K,5 = ZnS, + K,SO, (3)
[naBHbIN BONPOC — KONAMYECTBO KZS (U36bITOK).  CuSO, + K,S = CuS, + K,S0, (4)

B) YctaHaBanBaem noruyecKkme CBA3M:

1) Konunyectso K,S cBazaHo ¢ konndectsom ZnSO, n CuSO,(?)

2) Konnyectso ZnSO, cBA3aHO ¢ Konmnyectsom Zn n CuSO,

3) Konunyectso Cu cBA3aHoO ¢ Konnyectsom Zn n CuSO,
4) Konnyectso CuSO, cBA3aHo ¢ konnyectsom CuSO,-5H,0

5)

w (K S)_ mZ(KZS) _ m(KZS)ocmanOCb
2 2 - -
m _.(K;S) m(CuSQ,),_ , +M(ZN),, . —M(CU) +M(K,S) ,_ —m(ZnS)
6) m,_,.(CuSO,) cBazaHa ¢ konnyectsom CuSO,4-5H,0 p
AV M3pATENLCTBO
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Mpumep 9. MegHbin kynopoc (CuSO, - 5H,0) maccow 20 r pacTBopuam B Boge
N NONIYYUNN PacTBOP ¢ maccoBon gonen conn 20 %. K atomy pactBsopy agobasunm 9,1 r umHKa 1 nocne
3aBepleHmna peakumm ewe 200 r 11 %-Horo pactBopa cynbdumaa kanma. Onpegenmrte maccoByto 400
cynbcbmp,a Ka/Zina B KOHEYHOM pPacTBOpeE. CUSO - 5H O CUSO + 5H O (1)
CuSO +Zn=Cu + ZnSO (2)
ZnSO +K,S=7ZnS{ +K SO (3)
B) MnaH pelweHun 3agaumn. CuSO; + K_ZS = CuS +K,S0, (4)

1) Mo konunyectBy CuSO,-5H,0 HanTh Konnvectso CuSO, (yp. 1)
2) No konnyectey CuSO, 1 Zn HanTu Konndectso ZnSO, (yp. 2)

3) No konnuvectey ZnSO, HanTn konmnyecTso K,S (136bI1ToK) (yp. 3)
4) Bolumcantb w,(K,S).

(K S) . m(KZS)ocmaJZOCb
(K, S) m(CuS0,),_, +m(Zn), ,e.. —M(CU) + M(K,S) ,_ —m(ZnS)

a)z(Kzs):

ppa

1/‘ (U3OATENBCTBO
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Mpumep 9. MegHbin kynopoc (CuSO, - 5H,0) maccow 20 r pacTBopuam B Boge
N NONIYYUNN PacTBOP ¢ maccoBon gonen conn 20 %. K atomy pactBsopy agobasunm 9,1 r umHKa 1 nocne
3aBepleHmna peakumm ewe 200 r 11 %-Horo pactBopa cynbdumaa kanma. Onpegenmrte maccoByto 400

cynbcbmp,a Ka/Zina B KOHEYHOM pPacTBOpeE. CUSO4 . SHZQ = M4 + SHZO (1)
CuSO, +Zn = Cu +ZnS0, (2)
ZnSO, + K,5 = ZnS, + K,SO, (3)
CuSO, + K,S = CuS{ +K,SO, (4)

PeweHue

1) Haxoamm Konunyectso Bewectsa CuSO, M maccy Noay4eHHoro
pactBopa cynbdpata meau(ll):
a) M(CuSO, - 5H,0) = 250 r/monb;
n(CuSO, - 5H,0) = 20/250 = 0,08 monb
6) Mo ypaBHeHuto (1):
n(CuSO,) = n(CuSO, - 5H,0) = 0,08 monb
M(CuSO,) = 160 r/monb; m(CuSO,) =0,08 - 160=12,8r

m,,=m_./w; m _(CuSO,)=12,8/0,2=64r

pP-p B-Ba pP-pa

‘1/‘,"» - U3OATENBLCTBO
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Mpumep 9. MegHbin kynopoc (CuSO, - 5H,0) maccow 20 r pacTBopuam B Boge
N NONIYYUNN PacTBOP ¢ maccoBon gonen conn 20 %. K atomy pactBsopy agobasunm 9,1 r umHKa 1 nocne
3aBepleHmna peakumm ewe 200 r 11 %-Horo pactBopa cynbdumaa kanma. Onpegenmrte maccoByto 400

cynbcbmp,a Ka/Zina B KOHEYHOM pPacTBOpeE. CUSO4 . SHZQ = M4 + SHZO (1)
PeweHue @; +Zn=Cud + @4 (2)
ZnSO, + K,5 = ZnS, + K,SO, (3)
CuSO, + K,S = CuS{ +K,SO, (4)

3) Mo ypaBHeHMIO (2):

CuSO, +Zn = Cud, + ZnSO, (2)

a) M(Zn) = 65 r/monb; n(Zn) = 9,1/65 = 0,14 monb

6) umeetcs 0,14 monb Zn
npopearnpyert (0,08-1/1) = 0,08 monb Zn
octaHeTcs (0,14 — 0,08) = 0,06 monb Zn (n36bITOK) ),
Nno ypaBHeHUIO (4) peakuua He NpoTEKaET
M(ZN)1popearnp, = 0,08 - 65=5,21

B) n(ZnSO,) = n(CuSO,) = 0,08 monb

r) n(Cu) = n(CuSO,) = 0,08 monb
m(Cu)=0,08-64=5,12r

‘1/‘,"» - U3OATENBLCTBO

% NErMOH



Mpumep 9. MegHbin kynopoc (CuSO, - 5H,0) maccow 20 r pacTBopuam B Boge
N NONIYYUNN PacTBOP ¢ maccoBon gonen conn 20 %. K atomy pactBsopy agobasunm 9,1 r umHKa 1 nocne
3aBepleHmna peakumm ewe 200 r 11 %-Horo pactBopa cynbdumaa kanma. Onpegenmrte maccoByto 400

cynbcbmp,a Ka/Zina B KOHEYHOM pPacTBOpeE. CUSO - 5H O CUSO + 5H O (1)
CuSO +Zn=Cu + ZnSO (2)
4) Mo ypasHeHwmio (3): ZnSO, +K,S = Z”S\“KSO (3)

ZnSO, + K,S =ZnS{ +K,SO, (3) CuSO, + K,S = CuS\, +K,S0, (4)

a) m(K S)qm =0,11:-200=22r
M(K,S) =110 r/monb; n(K,S) =22/110 = 0,2 monb
6) umeetca 0,2 monb K,S
npopearupyet 0,08 monb K,S
octaHeTca (0,2 -0,08) = 0,12 monb K,S
M(K,S),ueumee = 0,12 - 110=13,2 7
B) n(ZnS) = n(ZnSO,) = 0,08 monb
M(ZnS) =97 r/monb; m(ZnS) =0,08-97=7,76r
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Mpumep 9. MegHbin kynopoc (CuSO, - 5H,0) maccow 20 r pacTBopuam B Boge
N NONIYYUNN PacTBOP ¢ maccoBon gonen conn 20 %. K atomy pactBsopy agobasunm 9,1 r umHKa 1 nocne
3aBepleHmna peakumm ewe 200 r 11 %-Horo pactBopa cynbdumaa kanma. Onpegenmrte maccoByto 400

CybGMAa Kasns B KOHEYHOM PacTBOpE. CuSO, - 5H,0 = CuSO, + 5H,0 (1)
4) Mo ypasHeHuto (3): g”gg :ins Czué’\;frllsgo(z(;)
n n
ZnSO, + K,S =ZnS{, + K,S0, (3) CuSO, + K8 = CuSd, + K,50, (4)
2) m(K,S)o.e = 0,11 - 200 = 22 1

M(K,S) = 110 r/monb; n(K,S) =22/110=0,2 monb
6) umeetca 0,2 monb K,S

npopearupyet 0,08 monb K,S

octaHetca (0,2 —0,08) = 0,12 monb K,S

M(K,S), .60k = 0,12 - 110 =13,2
B) n(ZnS) = n(ZnSO,) = 0,08 monb

M(ZnS) =97 r/monb; m(ZnS)=0,08-97=7,76T

5) Bbluncnaem maccosyto gonto K,S B nonyyeHHom pacteope:
a) mIo oa = My 0a(CuSO,) + my . (K,S) + m(Zn)opear. — M(Cu) — m(ZnS)
=64+200+5,2-5,12-7,76 =256,32r

p pa 1/‘ (U3OATENBCTBO

6) w = m, /M, ., = 13,2/256,32 = 0,0515, unu 5,15 % "/ NETVIOH
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