9 Knacc
3apaHue 1.

1. na HaxoXKAeHMA MaccoBOM A0/M KapboHaTa HaTpuA nepecyMtaem maccy
KpucTannornapaTa Ha maccy Conu:

m(NazCO3) = m(Na2CO3:10H20)-M(Na2C0s3)/M(Na2C0O3-10H,0) = 14.3:106/286 = 5.3
c

Macca pacTtsopa:

m(p-pa) = m(H20) + m(Na2COs3-10H,0) + m(NazS04) + m(NaCl) =200 + 14.3 + 14.2 +
23.4=2519r

Toraa maccoBasn gona kKapboHaTta HaTpuA:

®(Na2C03) = m(Na2C0s)/m(p-pa)-100% = 5.3/251.9:100% = 2.1% (2 6anna)

2. n(NazS04) = m(NazS04)/M(NazS04) = 14.2/142 = 0.1 monb
V(p-pa) = m(p-pa)/p = 251.9/1.13 =222.9 mn =0.223 n
C(Na250a4) = n(Na2S04)/ V(p-pa) =0.1/0.223 = 0.449 M (2 6anna)

3. C(Na2COs) = n(Na2C03)/V(p-pa) = 0.05/0.223 = 0.224 M
Cu(Na2COs3) = z:C(NazC03) = 2:0.224 = 0.448 H (2 6anna)

4. m(H20)=200r=0.2 Kr
Cm(NaCl) = n(NaCl)/m(H:0) = 0.4/0.2 = 2 monb/Kr (2 6anna)

5. Tak Kak HOpMa/ibHasA KOHLUEHTPaLUmMa 60/bllue MOIAPHOM KOHLLEHTPaLUK B Z pas,
TO Yncna, KoTopble NpU AeNeHUN OAl0T Lenoe YMCNo ABNAAKTCA HOPMANAbHOM U
MONAPHOW KOHUEHTpauuii. Tak Kak 17.76/5.92 = 3, To:

C(X) =5.92 M (1 6ann)

Cu(X) =17.76 H (1 6ann)

Tak Kak maccoBasa 015 06bl4HO BbiparkaeTca B NPOLLEHTax, TO oHa byaeT paBHa
camomy 6onbwomy yucay: @(X) = 45% (1 6ann)
Toraa: Cm(X) = 8.35 monb/Kr (1 6ann)

6. Ham n3BecTHa macca BellecTsa, Halaem M3 MacCcoBOM A0/M Maccy pacTBopa.

MaccoBas nons B [ONAX: ®(X) = 45% = 0.45
m(p-pa) = m(X)/®(X) = 180/0.45 = 400 r (1 6ann)
ZE! MOA/IbHOM KOHLLEHTpaLmn Hangem MONU X:

m(H20) = m(p-pa) — m(X) =400 —-180=220r=0.22 Kr

n(X) = Cm(X): m(H20) = 8.35:0.22 = 1.837 monb

N3 MOJIAPHOW KOHLUEHTpaLmm Hallaem ob6bem pacTBopa:
V(p-pa) = n(X)/C(X) = 1.837/5.92 = 0.3103 n = 310.3 mn (2 6anna)

p(p-pa) = m(p-pa)/V(p-pa) = 400/310.3 = 1.29 r/mn (2 6anna)



M(X) = m(X)/n(X) = 180/1.837 = 98 r/monb (2 6anna)

TakK Kak pactBop X UMeeT KUC/IYI0 peaKumio, JIOTMYHO NpeanosioxXuTb, 4To X — 3TO
Kucnota. Tak KaK z paseH Cy(X)/C(X) = 17.76/5.92 = 3, cnegoBaTenibHO, KMCNOTa
TpexocHoBHas. TpexocHOBHas KMUCNOTa C MOANApHoM maccon 98 r/monb —
docdopHasn, HsPO4 (2 6anna).

Bcero makcumym 21 6ann.
3apaHue 2.

1. X, Y u Z — cynbdaTHble WK CyJb(pUIHBIE MUHEpaAJbl, TaK KaK X MOXHO
UCTIONIb30BATh JIJIS TIOTYYCHHSI CEPHON KUCIOTHI. [[0CKONBKY TIPAKTHUECKH JTFO00H
CHUHTE3 CepHOM KUCIOTHI BKIIOUaeT okucienne SO, no SOs, nmpeanonoxum, uro H
— S0z (2 6anaa), Q — SOz (2 6amna). Cmech, conepkaiias 1 yactb R u 2 gactu
SO;, uMeeT cpeaHIo MOJIIPHYIO Maccy okojio 29-2 = 58 r/monb. Tak kak 58 =
2/3:64 + 1/3-M(R), M(R) = 46 r/monb, mpuyeM peajibHas MOJIIpHAs Macce
HECKOJILKO MEHBIIIEC 3TOH BeNMYUHBI. [lorCK cpenu Ta30B ¢ OJU3KUMHU MOJISIPHBIMA
maccamu HaBoguT Ha CO; (R — COz, 2 6ai1a), KOTOPBIH MOKET 00pa30BaThCs MPH
BOCCTaHOBJICHUH YETO-JIN00 YTIIEPOJIOM — ATO MPOCTOE BEIIECTBO, 0003HAUYCHHOE B
3agave OykBoit U (U — C, 2 6amna). OcHoBHOM KommoHeHT mnecka — SiO2 — S (2
0asu1a).

YuuTsiBas, 4TO pasiokeHue MuHepasioB X U Y MpOTEKaeT 0O0paTMMO U MpuU
HEOOJIBIIIUX TEeMIIepaTypax, pasyMHO TNIPEIINOJOXKUTh, YTO OHU SIBISIOTCS
ruaparamu. (W — H20, 2 6anaa) B xoxe mpespaiienuss X B Z moTepsi MacChl
coctasisieT 20.9 %. [Ipeanonarasi, 4To B XOJ€ pa3ioKeHUs BoiaensseTcs | Monekyna
Bobl, moayaum M(X) = 18/0.209 = 86 r/monb, M(Z) = 68 r/moinb. Tak Kak B xo1e
00paboTku Z UCTIONB3YETCSI BOCCTAHOBUTEIb, 3Ta COJIb HE MOXKET OBITh CYIb(OUIOM
U JoikHA ObITh cyibdaroMm. [lomoOpath cynbdhar ¢ Takol MOJSPHONW Maccou
HEBO3MOYKHO, TTIO3TOMY PACCMOTPUM BapUAHT C JABYMsI MOJIEKYJIaMH BOAbL. B aTOM
ciryaae M(X) = 172 r/monw, M(Z) = 136 r/monb. ITocnenHee 4ucio COOTBETCTBYET
mosipHoit Mmacce CaSO,4 — mastopacTBOpuMOMY CyibdaTy (MuHEpan auruapur) (Z
— CaS0y4, 2 6amna). Torga X — CaS0O4:2H20 (2 6aaa), a pacy€T 1o morepe Macchl
naét nas Y popmyny CaSO4:0.5H20 (2 6anuia) (anebactp).

2. YpaBHeHHS peakiuii (mo 2 6a/1a 3a ypaBHeHHe):
CaS04:2H20 = CaS04-0.5H20 + 1.5H.0
CaS04:0.5H20 = CaS0O4 + 0.5H0

2CaS04 + 2Si02 + C = 2CaSiOs + 2SO0z + CO:
250 + O2 = 2503

Bcero makcumym 26 6a/110B

3apaHue 3.



1. X—=a30T N. I=Na, Il =NO, lll = NH3, IV=NO, V-=HNO3, VI = N2Hs, VII* - NHaNO;3,
VIl = N20, VIII - [NH3OH]HSO4 (gonyckaeTtca 3anucb, He OTPaXKaloLLLan CTPoOeHue),
IX = N203s. (no 1 6anny 3a anemMeHT 1 KaXKa0e BELLEeCTBO)

YpaBHeHua peakuui (no 1 6anny 3a ypaBHeHue):
N2 + O =2NO

2NO + 02 = 2NO:

NO2 + NO = N20O3

2H;0 + 4NO; + O; = 4HNO;

3H2 + N2 = 2NH;

NHs + HNO3 = NH4NO3

NH4sNOs = N2O + H,0

2NH;s + NaClO = N3H4 + NaCl + H,0

2NO + 3H; + 2H,S04 = 2[NH30H]HSO4

2. B coegnHeHunn VII* cteneHn OKUCNEHUA a30Ta B MIOHE aMMOHMA U HUTPAT-UOHE
paBHbl —3 U +5, COOTBETCTBEHHO; MOXHO TaK)Ke CYUTATb, YTO CpeHAA CTerneHb
OKucneHus pasHa +1 (1 6ann 3a nob0o U3 ABYX BapMaHTOB OTBETA).

3. CTeneHun OKMCNEHUA CePbl N XPOMA B YKa3aHHbIX COEAMHEHMA paBHbl +6 (no 1
6anny). PopmanbHoe paccmoTpeHue (Npu AONYLEHUMU, YTO C.0. KMcaopoaa —2)
[AET cTeneHn okncneHunsa +7 n + 10, cootTBeTcTBEHHO. TaKkas cuTyauma obbAacHAeTcA
Tem, YTO B 060UX COeANHEHMAX YAaCTb aTOMOB KUCI0pOAa NEPOKCUAHAA U UMeeT
c.0.-1(1 6ann).

Bcero makcumym 24 6annos

3apaHue 4.

1. O6mrast popmymna okcumoB — MOy, Beipazum MaccoByro 100 KHCIIOPOa Yepe3
n:

o(0)=—"_ _ 0186

2M +16n

Pemenuem xotoporo 6ymer M = 35n. Ilpu n = 2 monsipHas Mmacca O6Ju3Ka K Macce
raJiiusi, OJHAKO NJisi HEro HeXapakTepHa cTeneHb okucienus +2. Ilpu n = 4
MOJISIpHAst Macca COOTBETCTBYET LIEPHI0, KOTOPBIN JIEHCTBUTEIILHO 00pa3yeT OKCHJT
B C.0. +4 U, KaK clIeyeT U3 NpUBEACHHBIX YpaBHEHUH, Takke umeeT okcua Ce,0s

(Y). Torma M — Ce (2 6asna), X — CeO2 (2 6aa), Y — Ce203 (2 6a1a).

2. Ecnu yMHOXUTH KO3 (UIIMEHTHI B IEPBOM peakIMu Ha +2, a 3aTEM CIIOKUTh €€
CO BTOpOM peakiueil, To coenuHeHuss X U Y COKpATITCS U OCTAHETCS ypaBHEHUE
Buna: 2CO + Oz = 2C0O: (1 6ana)



Jia nonydenus e€ TerioBoro 3¢ ¢dexkra HeoOX0IMMO MOBTOPUTH TE K€ IEHCTBUS C
TETJIOTAMU IIEPBOK U BTOPOU PEAKIIMM:

Q =-85.4-2+736.8 = 566 kJI>x/Moib; Ha 1 Mosb CO adpdekt coctaBut 283 kJIx (2
Oaia)

3. 2NH3 + 3N20 = 4N; + 3H20 (1 6an)

Q1 = 3:241.8 — 2:46.2 — 3:(-82.0) = 879.0 x/Ix/monp (439.5 k/I:>k HA MoJb
aMMMHaKa, 2 6aJa)

4NH3 + 6NO = 5N, + 6H20 (1 6amx1)

Q2 = 6:241.8 — 4-46.2 — 6-(-90.2) = 1807.2 x/[x/momp (451.8 x/[’)k HA MOJIb
aMMMaKa, 2 6aJa)

8NH3 + 6NO2 = 7N2 + 12H0 (1 6aan)

Q3 = 12-241.8 - 8-46.2 — 6-(-33.5) = 2733.0 x/Ix/monp (341.6 x/I:x HA MOJIb
aMMHaKa, 2 6aJjuia)

BNOx + 4xNH3 = (3+2X)N; + 6xH.O (3 6ama)

4. NOx moxHO TtpeacTtaBuTh kak cMech (2-X)NO u (X-1)NOy, rae (2-x) u (x-1) —
MOJIbHBIE JI0JIK Ta30B B cMecH. TemnoBoit a¢g ekt Ha 1 mosbs NO pasen 301.2 xJIx,
a Ha 1 mosb NO; 455.5 x/Ix. Torna addext Ha 1 mob NOy 6yner paBen 301.2(2-
X) + 455.5(x-1) = (146.9 + 154.3X) /I Ha Moab NOy. [t mpuBenE€HHON BBIIIIC
peakiuu oH coctaBuT 6°(146.9 + 154.3x) = 881.4 + 925.8x k/I:k (3 6ayna).

Bcero makcumym 22 6ajia



