MyHununadbHbIN 3Tan Beepoccuiickon 0JIMMITUAIbI
HNIKOJLHUKOB 1o xumuu 2025-2026 rr.
Pemenus

7-8 Kiacce
3ananmue 1.

1. [TocnemoBaTenbHO paccYUTaEM KOJIMYECTBO TpaH B | anTexkapckoMm GyHTE:
N(yHuuii) = 12

N(npaxm) = 12-8 =96

N(ckpymyn) =96-3 =288

N(rpanoB) = 288-20 = 5760 (1 6as1)

2. Maccy 1 rpana M0O>XKHO HAUTH IO IPOIIOPLIUHN:
m(rpana) = (1-358.3)/5760 = 0.062 r (1 6aJw1)

3. Pacuer conepxkanusi 3pupHOTO Macia B MOPOIIKE:

m(TtpaBsl) = m(niopornika) o(tpassl) = 20-0.4 = § rpan

m(3¢upHOro macna) = m(tpassl) ®(3¢pupHOro macna) = 8-3-102 = 0.24 rpan
m(1BeToB) = m(moporika)-®(1BeroB) = 20-0.6 = 12 rpan

m(3¢upHOTro Macna) = m(useros) ®(3¢puproro Macna) = 12-5-102 = 0.6 rpan
m(>dupnoro macna B nopoike) = 0.24 + 0.6 = 0.84 rpan = 0.052 r = 52 mr (2
0as1a)

B nopuwnu coka:

m(coka) =2 yuuuu = 1/6 antexapckoro ¢pynra = (1/6)-358.3 =59.72r
m(>¢upHOTro Macna) = m(coka) ®(3puproro macna) = 59.72:0.1-102 = 0.060 r = 60
Mmr (2 6aaga)

B HanmmBKe HA OCHOBE TPABBHI:

m(apaxmel) = 1/96 anrekapckoro ¢pynra = 358.3/96 =3.732 r

m(3¢uprOro macna) = m(tpassl) ®(3¢upHoro macma) = 3.732:3-102 = 0.112 r =
112 mr (2 6aaaa)

B HanuBKe Ha OCHOBE IIBETOB:
m(>¢upHOro Macna) = m(useroB) o(3pupHOro macna) = 3.732-5-102=0.187 = 187
Mmr (2 6aJs1a)

HanuBka Ha HanuBka Ha
OCHOBE TPABBI OCHOBE IIBETOB
52 mr 60 mr 112 mr 187 mr

[Topomok Cok




4. Bpipa3uM OTHOILIEHHE MACChl MEIU K MOJIIPHOM Macce COeIMHEHHs B 00IeM
BUJIE:
M (Cu) B 65

M (CuSO, -nH,0)  64+32+64+18n
Pemiennie nanHoro ypaBHenus 1a€t n = 5. @opmyna BemectBa CuSO4-5SH20 (2
0as1a)
5. m(3onotHuka) = 1/84 antexapckoro ¢pynrta = 358.3/84 =4.265
m(C12H2,01;1 B otHOM mopotiike) = 72 m(30n0THUKa)/4 = 4.265/8 = 0.533 r
n(C1;Hp011) = m*N/M = 0.533-6-10%%/342 = 9.4-10%° (2 6as11a)
m(CuSO4-5H,0 B ogHOoM nopotiike) = 3/4 rpan = 3-0.062/4 =0.047 ¢
®(Cu B CuSO4:5H,0) = M(Cu)/M(CuSO4-5H,0) = 64/250 = 0.256
m(Cu) = m(CuSO4-5H,0) ‘©(Cu) =0.047-0.256 =0.012 r
m(miopomika) = m(C,H2,01;) + m(CuSO4-5H,0) = 0.533 + 0.047=0.580 1
®(Cu B noporke) = m(Cu)/m(niopomika)-100% = 0.047/0.58-100 = 8.1% (2 6asn1a)
m(0O) =m(O B CuSO4‘5H20) + m(O B C12H»01))
®(O B CuSO4-5H,0) = N(O)-M(0O)/M(CuSO4-5H,0) = (4-16 + 5-16)/250 = 0.576
CO(O B C12H22011) = N(O) -M(O)/M(C12H22011) =11-16/342 =0.515
m(O B CuSO4-5H,0) = m(CuS0O4-5H,0) - 0(0) = 0.047-0.576 = 0.027 r
I’I’l(O B C12H22011) = m(ClezzO“)-m(O) =0.533:0.515=0.274r
m(0)=0.027+0.274=0.301r
®(0) =0.301/0.58-100 = 51.9% (2 6as1a)

=0.255

Bcero makcumym 18 6ansios
3ananmue 2.

1. CreneHn OKUCICHUS KUCJIOPOJAa M BOJOPOJa paBHbBl —2 U +1 COOTBETCTBEHHO.
Torna, 0003HauUMB CTENEHb OKUCIEHUs cepbl Kak x, 1 HpSO4 MoXxkHO 3amucath
ypaBHEHHUE:
2:(+)+x+4-(-2)=0
x=24-2-1=+6
AHQJIOTUYHO HAXOJATCS CTEMEHH OKHUCJICHUS Cepbl U XJOpa B OCTaBIIUXCS
COEIMHEHUSAX

H,SO, HzSOg H,S HzSzOg KC|O3 C&(C'O)z NaCIO4 Al(ClOz)g

+6 +4 -2 +2 +5 +1 +7 +3

(kaxkaas creneHb okucjaeHus no 0.5 6asia)

2. CtpykrypHas dhopmyna TuocepHoit Kuciotsl (1 6aswn):

Il
HO—ﬁ—OH
O
B nanHOM coerMHEHMH cepa MPOosBIIsSeT BaJeHTHOCTH 2 U 6 (mo 0.5 6ania)

3.CtpykTypHbIe PopMyIIbl KUCTOT (1o 1 0asuty):



H3;PO,4 H3POs3 H4P,07
; ; o
~R~oH HO™ ' ~OH Ao~ ToH
o : o b b

4. Cpa3p P—H cnabomnonsipHas, mo3ToMy oOHa He OyJIeT OTIICIUIATHCS MNpu
TMICCOIMALMU U 3aMelIaThCsl HAa aTOMbI METaJUIOB. TakuMm oOpa3oM, OCHOBHOCTH
KHUCJIOT — KoamdecTBO cBsizeid O—H (mo 1 6asty)

H3PO4-3

H3;POs3 -2

H4P,07 -4

5. Jlns KaXXJaoro BElIEeCTBa COCTABISIETCS ypaBHEHME, aHAJIOTMYHOE 1.1, 3a X
0003HaYaeTCsI HEU3BECTHBIN MHIEKC:

Al (SiO4)Fx
2:(+3)+ 1-(+4) + 4:(-2) + x-(-1) =0
X=6+4-8=2

Ca3V+3x(S i 04)3

3:(+2) +x(+3) +3-(1-(+4) +4:(-2)) =0
X = (-6 -3-(-4))/3=2
CaloAI4Mg2(SiO4)5(Si207)2(OH)x

10-(+2) + 4-(+3) + 2-(42) + 5-(1-(+4) + 4-(-2)) + 2-Q2-(+4) + 7(-2)) + x-(-1) = 0
Xx=20+12+4-54-2-6=4
[P+5M0+6120x]3-

1-(+5) + 12:(+6) + x*(-2) = -3
x=(5+72+3)/2=40
[M0*°25M0*°x0418(H20)s58(OH)14]**

285 + x-(+6) + 418-(-2) + 14-(—1) =26
x=(-26— 140 + 836 + 14)/6 = 114

A|2(SIO4) Fx C33V+3X(Si04)3 [P+5MO+6120x]3'
2 2 40
CaloA|4|V| gz(S I 04)5(Si207)2(0 H)x [M 0+528M0+6xo418(HZO)SS(OH)14] 26-
4 114

(o 1 6amy)
Bcero makcumym 17 6as10B

3aganmue 3.

1. Maccy B Bbruncinm ucxopst U3 3aKOHa COXPaHEHUS MacCChI:
m(A) + m(B) = m(C) + m(D)



m(B) = 1067 + 665.4 — 1000 = 732.4 kr (1 6a1).

[Tockombky D m B — raspl, ux 00BEMBI OyIyT COOTHOCHUTHCS TakK K€, Kak
CTEeXHOMETpUYEeCKUe KOdPIUIIMEHTHI, TO ecThb 00b¢M D OyaeT coctapnsats 8/11 ot
00béma B, mim 513.4-8/11 = 373.4 m* (2 6as112).

2. Insa razoB B u D usBectHnl u Macca, 1 00bEM. [locneguuii mo3BoIseT HAUTH

KOJIMYECTBO BEIIIECTBA!

n(B)=513.4/22.4 = 22.92 kMoib

n(D) =373.4/22.4 = 16.67 xmoJ1b

3HaHKE KOJIMYECTBA BEILIECTBA U MACCHI MTO3BOJIET BHIUUCIUTH MOJISIPHBIE MACCHI:

M(B) =732.4/22.92 = 32 t/momnb

M(D)=1067/16.67 = 64 r/Mo0nb

XOTsl CyHIECTBYET HECKOJBKO Ta30B € MOJSIpHOUM Maccoil 32 r/monb, Haubosee

pa3yMHbIi BapuaHT Juisi B ¢ yuéroM koHTekcTa 3agaun — kuciaopon Oz (1 6aswn).

Torma D — BepositHee Bcero, okcua. Cpeau ra3zo00pa3HbIX OKCHUIOB MOJISIPHOM

Maccoit 64 oo6nanaer SO: (1 6am). Peusb unét 06 00xure cyabhuIHOTO MUHEpAIA.
4A + 110, =2C + 8S0O,

KomndgecTBo BemecTBa A BIBoe MeHbIIe, ueM D, To ecTh 8.34 KMOJIb.

M(A) =1000/8.34 = 120 r/mo1b

Onna ¢gopmynbHas equHUIla A COIEPXKUT JiBa atroMa cepbl (64 r/Monb). 3a ux

BBIYETOM IOJTy4ae€M OCTATOK 56 I/MOJIb, COOTBETCTBYIONIUH kene3y. Dopmyna A —

FeS: (2 6asn1a).

Torma C — okcup xkeneza. Mcxonas u3 MOJSIDPHOM MacChl WIM BUAA YPaBHEHUS
PEAKIUH, MOXKHO MTOIY4UTh, 4yTO 3TO Fe, O3 (1 0aswun).

3. SO, ucnonp3yroT s noiaydeHus cepHoil kucioTel E - H2SO4 (2 0aga).
[IupokogoctynHoe xuakoe BemectBo G — H2O (1 6aai). Ha npomexyTodHoit
ctaaun oopaszyercs Tpuokcun cepsl F — SO3 (1 6awn).

2S0; + 02 =2S03 (1 6am1)

SOs; + H0 =H:SO4 (1 6as1)

4. Bmecto 4HCTOrOo KHCJIOpOAA TIPU OOXKHUTE MOXKHO HCHOJIBb30BaTh €ro
ectecTBeHHYI0 cMech ¢ a3otoM (H — N2 (1 6ama)) — Bo3ayx (1 6ama). O6nEMHOE
CoJIep>KaHHMe KHUCJIOpoJaa B Bozayxe coctaBisieT 21 %, mostomy 00bEM BO3ayxa
coctaBuT 513.4/0.21 = 2445 m® (2 6as1a).

Bcero makcumym 18 6asiioB

3aganue 4.

H:SO4 + Zn = ZnSO4 + H27 (2 0an1a)

R=40/2=20cm



V=4/31-20° = 33510 cm® = 33.5 a1 (2 6as1a)
n(H,) =33.5/22.4 = 1.5 monb

m(Zn) =1.5-65=97.5r (2 6anaa)
m(H2S04)=1.5-98=147r

m(p-pa H,SO4) = 147/0.1 = 1470 1

V(p-pa HaSO4) = 1470/1.066 = 1379 mu (2 6as1a)

Ha mapuk nericTByeT BBITAIKMBAIOIIAS CUJIA, paBHAs pgV, e p — INIOTHOCTH CPEBI
(Bo3myxa), paBHas 29/22.4 = 1.29 r/n = 1.29 kr/m>. Benuuuna cunsl pasHa: F =
1.29-0.0335-9.8 = 0.424 H. Dta cuna q0JKHAa KOMIEHCUPOBATHCS CUITON TskecTH F
= mg, TJIc m — MOJHas Macca Imapuka c rpy3om, otkyaa m = 0.424/9.8 = 0.043 xr =
43 r. 3a BeruetoM 3 T H, 1 3 r 00010uku Ha Tpy3 octaneTcss m = 37 r (4 6aia).

Hasnenue nomwkHo u3MeHuTbes Ha (0.3 — 0.03) = 0.27 atm = 205.2 MM pT. cT. Takoe
HM3MEHEHHE COOTBETCTBYET BbicoTe 205.2-11 = 2257 m (2 6as1a)

Bcero makcumym 14 6aiios



