OT6OopoUHBIN (3a04YHBIN) OHIAH-3Tan OJuMITHA bl KOJIBHUKOB «Illar B Oymymiee»
1o o011e00pa3oBaTeILHOMY NMPEeaAMETY XUMUS

10, 11 xaaccnbl
Bapuanr 1

1. Cmechb Kucnopo/ia ¢ 030HOM Ha3bIBAIOT 030HUPOBAHHBIM KUCIOpoAoM. [locie pas3iiokeHus Bcero 030Ha,
o0BeM cMmecu yBenuumiics Ha 5%. Boruncnute cogepxanue o30Ha (B % 1o o0beMy) B UCXOIHOM cMecH.

2. Hanmmute Qopmynbl Bcex BellecTB, 0Opa3ylommxcs B XuUMHUecKod peaknuu. [loxbGepute
K03((UIMEHTHI B CXeMe XMMHYECKOW peakuuu. B oTBeTe ykaxkurte cymMMmy KOA(QQHUIMEHTOB B MPaBOH
YaCcTU XUMHUYECKOTO YpaBHEHHUS.

PH3 + AgNOs + H2O — Ag + H3PO4 + ...

3. Nmeercs 15 n cmecu ankeHa ¢ u30BITKOM Boaopoaa (H.y.). Ilocnme mpomyckaHust 3TOH cMecH Haj
HarpeThIM IIJIATUHOBBIM KaTalu3aTopoM, €€ 00beM ymMeHbIuics A0 9,4 1. Ilpu npomyckanuu Toi sxe cMecu
yepe3 U30bITOK OPOMHOM BOJIbI Macca CKIIIHKH yBenunduiiack Ha 14 r. Onpenenure coctas ajikeHa. B orBeTe
YKa)KUTE MOJIEKYISIPHYIO (DOPMYITY ajlKeHa.

4. O6paszen okcuaa meau (1) maccoii 10,0 T pactBopuiiu B 150 mut pactBopa (p = 1,1 T/MJT) ¢ MaccoBoi
noneit cepHoi kuciotel 15%. Paccuumtaiite maccoByro nomto (%) cynbpara meau (ll) B momyueHHOM
pacTBope.

5. Cmech MeTaioB, cocTodmyto u3 39 r nunka u 11,2 r xenes3a Harpenau ¢ U30bITKOM cepbl. [lomyueHHbie
HPOAYKTHI PEAKLIUU PACTBOPHUIIN B U30BITKE pacTBOpPaA COJISTHOM KUCIIOTHI. BbaenuBIuiics ra3 HOJHOCTHIO
nornoTun pacteopom (p =1,12 r/em®), ¢ MaccoBoii nomeit cymbdara meau (11) 12%. Kakoit 06bem (M)
pactBopa cyibhara Meau ObLT 3aTpadeH Ha MOTJIONIEHUE ITOTO raza?

6. ImeeTcs cMech mporieHa U BOA0PO/1a, UMEIOIIasi OTHOCUTEIBHYIO IMJIOTHOCTH IO BOJIOPOY 7. DTy CMECh
MIPOITYCTHIIM HAJ/l HATPETHIM TJIATHHOBBIM KaTanu3aTopoM. [lociie 3Toro oTHOCHTEIbHAS TITIOTHOCTh CMECH
0 BOJIOPOJy OKa3ajlach paBHOH 8,75. Onpenenure KOIU4ecTBO (MOJIb) 00pa30BaBIIErocs MpornaHa.

7. Cmech dTaHa U npomnana o0beMoM 6,272 11 (H.y.) COXIIIM B U30bITKE KUCIOpoaa. [IpoayKTel cropaHus
MPOIYCTUIIN Yepe3 N30BITOK U3BECTKOBOU BOJIbL. [Ipu a3TOM 00pazoBanock 72 r ocaaka. Onpenenure o0bem
(J1) mporana B UICXOAHOU cMecH (H.Y.).
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Kpurepum oueHuBanus 3aJaHuii:

MaxkcumaibHast cymMmma OayuioB 3a 7 3afaHuii BapuanTta coctaiseT 100 6amios.
Pacnpenenenue 6anioB 1o 3aaHUsAM ClIeyOLIee:

Howmep 3ananus 10 kiacc 11 kiace
1 10 10
2 10 10
3 10 10
4 15 15
5 15 15
6 20 20
7 20 20

3a Kax/10€ 3aJ]aHue BBICTABISETCS JINOO MaKCUMAJIbHBIN 0ajll B ClIydae NpaBUIBHOTO 0TBETa, 1100 0, eciu
OTBET OTCYTCTBYET WJIM HEBEPHBIII.
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Pemenne Bapuanra 1

1. VYpaBHenue xumudeckon peakuuu 2 O3 — 3 O2
2n — 31
[Ipenmnonoxum, 4to y Hac ecth 100 1 030HUPOBAHHOI'O KUCIOPOA.
[To ycnoBuio 3amanust, yBeanueHre 00beMa Mmocie pa3iokKeHus: BCEro 030Ha B CMECH
100 1 — 100 % ob6bema
X1 —105 % obbema = X — 202 105%
100%

VYBenandeHue oobeMa cMecH IMPOUCXOIUT ITPH Pa3IOKCHHUH O30HA, TOI'Ia UCXOOA U3

= 105 1. YBenuuenune oovema AV =5 1.

YpaBHEHUS pEaKLUU 2103-3102umu AV =110
I10 YCIIOBUIO YnOs — AV=5un
y=231= 10y,

1
YBCIUYCHUC o0beMa IIpu pacragc 030Ha PaBHO IMOJOBHHE UCXOJHOI'O o0BbeMa 030Ha.

OO6bEMHAs 1011 COIEPIKAHMS 030HA
_ Vo, 100% _ 10-100% _ , 1o,
Vemecn 100

OtBer. 10

2. PHs+ 8 AgNOs +4 H20 — 8 Ag + H3PO4 + 8 HNOs3

P3? —8&—>P™ 1
Agt +1&— Ag° 8
OtBert: 17

3. YpaBHEHHE peakluy THAPUPOBAHHS aTKEHA

CnHan + H2 —» CiHa2nv2 H2 - B u30bITKE

Xn— Xan—Xun

[Tycts npopearupoBano X 1 CnHzn 1 X 1 H2 1 o6pa3zoBanocs X 1 CaHan+2
CocraB cmecu nocine peakiuu ruapupoBanus (15-2X)+X =94 = X=5,61,
T.€. cMech coaepxana 5,6 i ankena CoHon = v(ChHo2n) = VIVM = 5,6/22,4 =0, 25 mob.
VYpaBHeHHe peakiuyu OpOMUPOBAHUS aJKEHA

CnHan + Br —» CnhH2nBr2

AMcrsmen = 14 7= m(CnHzn)

Monsipras macca ankena M(CnHzn) = m/v(CrHz2n) = 56 r/Moib
Mi(ChH2n) =n - A((C)+2n- A{(H)=n-12+2n-1=14n=56 =>n=4

OrtBer. CsHsg
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4. YpaBHEHHE XUMUYECKON PEaKIIUH U OTIPEICIICHUE BEIIECTBA B M30BITKE
CuO + H2SO4 — CuSOs+ H20
1 moab — 1 Moutb
[TpoBepka Ha «H30BITOK-HETOCTATOKY

v(CuO) = m(CuO)/M(CuO) = 10/80 = 0,125 moib M(CuO) = 80 e/monv
Mp-p(H2S04) =p - Vpp(H2SO4) =1,1 - 150 = 165
M(H2S0.) = mR=bC2ZBA = 2080 = 94,75 1
100% 100
v(H2S04) = m(H2S04)/M(H2S04) = 24,75/98 ~ 0,253 moi16 M(H>SO0g4) = 98 2/monv

v(H2S04) = 0,253 momnb > v(CuO) = 0,125 moab = cepHast KMCI0Ta B U30BITKE, [IO3TOMY pacueT Je/1aeTCsl
10 OKCHJTY MEJIH.

Pacuer Macchl npoaykTa peakuu

CuO + H2SO4 — CuSOs+ H20

1 monb 1 moin
v(CuO) = v(CuSOg4) = 0,125 moitb
mM(CuSO4) = v(CuSO4) - M(CuS04) =0,125-160=20Tr M(CuSOg4) = 160 2/mons

Pacder MaccoBo# 107U POTYKTa PEaKIIUU
m KOHEYHBIN p-p = mp-p(HZSO4) + m(CUO) = 165 + 10 = 175 T

W(CUSOy) = —2CuS0) 1000, = 2% . 100 ~ 11,43 %
MygoHedHbIH p—p 175
OrtBer. 11,43
5.
VYpaBHEeHHE PeaKIU METAIIOB C CEPOM U pacyeT KOJHUYECTBA 00Pa30BaBINNXCS BEMIECCTB  V = %
v(Zn) =39/65 = 0,6 Mmonb M(Zn) = 65 o/monw
v(Fe)=11,2/56 = 0,2 monb M(Fe) = 56 o/monw
Zn+S — ZnS v(ZnS) = v(Zn) = 0,6 moJb
Fe+S — FcS v(FeS) = v(FeS) = 0,2 moinb
VYpaBHeHHE peakiiny CyIb(PHI0B C COHON KUCIOTOM U pacyeT KOJIMYeCcTBa 00pa30BaBIIMXCS BEIIECTB
ZnS + 2HCl — ZnCl, + HST v(ZnS) = vi1(H2S) = 0,6 monb
FeS + 2HCI — FeCl, + H,ST v(FeS) = va(H2S) = 0,2 Mo

OO0111e€e KOIMYECTBO CEPOBOIOPO/IA TIO JABYM PEAKIUSIM

V(H2S) = v1(H2S) + v2(H2S) = 0,6 + 0,2 = 0,8 mob

YpaBHEHHUE peaKIMK CEPOBOAOPOA C CYJIb()ATOM MM U pacueT MacChl 00pa30BaBIIETOCS OCAIKa
H2S + CuSO4 — CuS { + H2SO4

v(H2S) = v(CuSOg4) = 0,8 mosib

m(CuSO4) =160 -0,8=128T M(CuSQgy) = 160 o/monw
Pacqu MaCChl 1 O6’beMa paCTBopa CYJ'IB(I)E[TE[ Mean
Mpp(CUSO:) = 2t 100% = 22 100 ~ 1066,67 1

w(CuS0y4)
_ my_p(CuSO4) _ 1066,67
Vp-p(CuSOy)= —R=2"d = 5

OtBer. 952,38

= 952,38 M1
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6. CHauaina cienyer ONnpeieuTh COCTaB HCXOJHON CMECH.

v(emecn) = v(CsHe) + v(Hz) M(CsHe) = 42 2/monw
ITycts 1 Mob cmecu conepxuT X moib nporneHa C3Hg u (1-X) moms Ho. M(H2) = 2 2/monw
Tora D(H2) = WC3He) M(C3He)+(H2) M(Hp) _ 20 + 1-(1—x) =7

M(Hz2)
x =0,3; 1-x =0,7;

Hcxonnas cmech umena coctaB vV(CsHs) = 0,3 monb; v(H2) = 0,7 moub;

ITycte A mosib C3Hg BCTynuiio B peakiifio, Torjaa COCTaB KOHEUHOM CMECH:

v’(C3Hg) = 0,3 — A moab; Vv’(Hz2) =0,7 — A moab; v’(C3Hsg) = A Moutb; M(CsHg) = 44 2/monw
Berurcnum ob1iee 9uciio Mojie B KOHEYHOM CMECH Ta30B

Vv(emecn) =03 -A+0,7-A+A=1-A

Toraa mI0THOCTh KOHEYHOU cMecH OyieT

vi(C3Hg)'M(C3Hg)+wv(Hp)-M(Hp)+vi(C3Hg)-M(C3Hg) _ (0,3 - A)42+(0,7 - A)-24+A44 _ 6,3-21A+0,7 -A+22A _

D’(H) = vi(cmecr)-M (Hp) (1-4)2 (1-4)
8,75

8,75 = (1:4) —=1-A=08; A=02= v’(CsHs) = 0,2 Mo

OrtBer. 0,2

7. ypaBHeHI/IH XUMHNYCCKHUX peaKHI/Iﬁ FOpeHI/ISI 9TaHa U nponaHa:
2C,Hg + 702 — 4CO,T + 6 H0

2Monb —— 4 Moub
C3Hs + 502 — 3CO2T + 4H20
1 moinp 3 MOJIb

ITycte X monpe CO2 BeInenmiocs npu ropenn stana CzHs,

Y mons CO2 npu ropenun npomnana CsHs.
Torma v(CoHe) = X:2=0,5-X, v(CsHg)=Y:3=Y/3.
OO0t 06beM UCXOAHOM CMECH BbIpAXKAaeTCsl ypaBHEHUEM
0,5X-224 +Y/3-224= 6,272
VYpaBHEHHE XMMHUYECKON peakluu B3auMoaencTBus okcuaa yriepoaa (1V) ¢ usBectkoBoii Bogoit
Ca(OH), + CO, — CaCOsd + H,0

1 moss —1 Mo = v(CO2) = v(CaCOs)

v(CaCO3)=72/100 = 0,72 monb; M(CaCO3) = 100 2/monw
Torma umeem X +Y =0,72
CocraBisieM CHCTEMY YpaBHEHUM:
{0,5X 22,4 +Y/3-22,4= 6,272 :{ 0,5-(0,72-Y)-224 +Y/3-22,4= 6,272

X+Y=0,72 X=0,72-Y
8,064 -112Y + (=7,47Y) = 6,272
3,73Y =1,792
Y =~ 0,48 monp; X = 0,24 Monb — KoaudecTBO oopazosasmerocs CO2
Torma v(CsHs) = Y/3=0,16 moas = V(C3Hg) =0,16 - 22,4 =3,584 1
OtBer. 3,584



