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3agaua 8-1

JlBa MuHepana A U B HWMEIOT OQUWHAKOBBIM KaueCTBEHHBIM 3JIeMEHTHbIM cocTaB. CHHUN LIBET
MUHepasia A JUIMTEIbHOE BpEeMsl CUMTAJICS OJHUM U3 CaMBIX PEIKUX U KpacUBBIX. OH BIOXHOBIISUI
BEJIUKUX XYJIO)KHHUKOB M HMKOHOIHUCIEB, €r0 CHUSHHE Ha MPOTSHKEHUM BEKOB OCBEIIACT CBOJIbI
CukctuHckoil kanesibl Batukana. 3enenbiii MuHepan b ucnonb3yercss Kak AOpOrod MOJETOYHbIN
KaMeHb, IIWIACTPBI U JIEMEHTHI AEKOPA U3 KOTOPOI'0 YKpAIIatoT 3aJIbl MOCKOBCKOro Kpemiis.

Ha momnHoe pacTBopeHne n3MensaeHHOro A Tpedyercs B 1.5 pa3a Oombliie BOIHOTO pacTBOpa
CUJIBHOW MHHEpAJIbHOM KHUCIIOTHI, YEM Ha PACTBOPEHHE TAKOIo ke KonuuecTsBa Bewecrsa b. Ilpu
ATOM BBIJICISETCS OMWHAKOBBIH 00BEM OECIBETHOrO Tra3a 0Oe3 3amaxa, He MOJICP’KUBAIOIIETO
ropeane, u oOpa3yeTcs BOIHBIA PacTBOp, CONIEPXKALIUN TONBKO OJHO BemecTBo. Ecim s
pacTBOpPEHMs] UCIOJIb30BaTh COJSIHYIO KHCIOTY, TO 3TUM BellecTBOM siBisieTcss B. Ycrtanosute
xumuyeckue ¢opmynsl A u b, ecnu momspHas macca A B 1.441 pasza Gonbuie, uem B u o6a
MUHEpaJla MOKHO paccMaTpuUBaTh KaK CMEIIAHHBIA THAPOKCHJ U KapOOHAT MeTayla B CTENEHU
okucieHus +2. OTBET MOSCHUTE COOTBETCTBYIOIIMMM pPacueTaMU MU PACCyXACHUSIMH. 3aIUIINTE
ypaBHEHUA peakiuil pactBopeHusi A u b B consiHoM kucnore.

Pemienue
[{BeT MuHepanoB ykasbiBaeT Ha coenuueHus meau (11). O6mryro dopmyny A u b MokHO

npezactaButh B Buge XCUCO3-yCu(OH)2 u XCuCO3-zCu(OH)..
XCUCO3 + 2xHCI = XCuClz + XCOT + xH20

yCu(OH); + 2yHCI = yCuCl; + 2yH>0 zCu(OH)z + 2zHCI = zCuCl; + 2zH,0
(2x+2y) [ (2x +2z) =15

2X+2y = 3x+3z X=2y-3z

A — XCuCO3z-yCu(OH): b — XCuCO3-zCu(OH)>

M(CuCQOs3) = 123.5 r/moab, M(Cu(OH)) = 97.5 r/moisb.
(123.5x+97.5y) / (123.5x+97.5z) = 1.441

123.5x+97.5y = 178x + 140.5z

54.5x = 97.5y-140.5z

54.5(2y — 3z) = 97.5y-140.5z

109y — 163.5z = 97.5y-140.5z

115y =232

y=2z

X=2y-32=4z-3z2=12

(123.5z+97.5-27) / (123.5z+97.5z) = 1.441
z=1,x=1y=2.

A — CuCO3-2Cu(OH)2 b — CuCO3:Cu(OH):
CuCO3-2Cu(OH)2 + 6HCI = 3CuCl; + CO,T + 5H,0
CuCOs-Cu(OH), + 4HCI = 2CuCl, + CO,T + 3H,0

Pa3basnoBka:

1. 3a ycranosnenue BemectB A, b u B o 5 6. 15 0.
2. 3a peakuuu pactBopenuss A u b B kucnore no 2 6. 46.
3. 3a pacyeTsl U MOSICHEHUS 60

Hroro: 25 0.



3agaua 8-2
Kodenn (CgHi1o0NsO2) siBisleTcssi OCHOBHBIM TOHHM3HMPYIOIIMM KOMIIOHGHTOM dasi W kode. OuH

CTUMYIUPYET  TCUXUYECKYI0  JCSATENbHOCTh, TMOBBIMIAET YMCTBEHHYIO U  (U3HUYECKYIO
paboTOCIIOCOOHOCTh, JIBUTATENIbBHYIO aKTHBHOCTh. OmHAKO OOJbIIME 03B KO(EHHAa YTHETAroIle
JNCHCTBYIOT Ha OpraHU3M 4YeJIOBEKa, IMOATOMY OYECHb BaXXKHO OIPENEISITh €ro COJACpKAaHUE B
MpoAyKTax. B KjJaccHueckod aHAIMTHYECKOW XHMHH JUIS OIpelneicHus Ko(permHa HCIONb3YIOT
peakuuio B3auMoecTBus ¢ xopHo# kucinoroir HCIO4:
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Boruncnure mMaccoByro 100 KoperHa B 4ae, €CIHM aHalIW3 4Yas MPOBOIMIN CIEAYIOIIUM
obpaszom. Kodbenn kommuectBeHHO M3BICKIM U3 5 T 4yas B 50 mu pactBopa. Ha peakumro 20 mu
3TOro pactBopa norpedoBanocs 15.5 ma 0.01 Monb/1 pacTBOpa XJIOPHOM KHCIOTHI.

CKOJIBKO YalIeK TaKOTO 4Yas MOXKHO BBIITUTH B CYTKH, YTOOBI HE MIPEBBICUTH YCTaHOBJICHHBIN
B P®D makcuManbHBII ypoBeHb 0€30MaCHOTO CyTOYHOTO motpebnenust kopenna (150 mr). Ha ogny
YaIIKy pacxoayercs 2 T 4asi, KoenH B pacTBOP U3BJIEKACTCS ITOTHOCTBIO.

Penrenne

Haiinem maccoByro oo koenHa B 4ae:
nN(HCIO4) = 0.0155 1 - 0.01 momns/m = 0.000155 moinb
n(xodeunna B 20 mi pactBopa) = 0.000155 mons
n(kogeuna B 50 M pactBopa) = 0.000155 moms - 2.5 = 0.0003875 moib
m(kodeuna B 5 r yas) = M(kodenna B 50 i pactopa) = 0.0003875 momb-194 r/mons = 0.075175 ¢
o(xkodenna B yae) = 0.075175r/51r=0.015 unmu 1.5%.

B 2 r was comepxkutcs 0.075175 r / 2.5 = 0.03 r kodenHa, TO €CTh OJHA 4YaIllKa dYas
conepxxut 0.03 T wim 30 mr kodeunna. 344.9 mr kopenHa cogepkutes B 11.5 amkax gasi.

PaszbannoBka:
1. 3a pacuet mMaccoBoii onu koernHa 13 6.
2. 3a pacyeT yariek yas 12 6.

Uroro: 25 0.



3agaua 8-3
JlonuiuTte GOopMyasl MPOAYKTOB 5 peakiuii, MPOTEKAIOIMIMX MPHU CAMBAHUK BOIHBIX PAacTBOPOB

cosel, pacctaBbTe k03 punmenTsl. cnomnp3yiiTe BoiaHHy0 Bam Tabnuiry pacTBOpUMOCTH.

CoClz + Na;CO3 — 72, AgNO3 + NaOH — ?; NH4Br + Na;SiOsz — ?;
CuCl; + Kl — ?; MnSO4 + K3POs4 — ?
Peuienue

CoCl; + Na;CO3z — CoCO3] + 2NaCl

2AgNQOs3 + 2NaOH — Ag20| + 2NaNOs + H20

2NH4Br + Na;SiOsz — SiO2| + 2NaBr + 2NHz + H20 (nmm H2Si03, NH4OH)
2Cu(NO3)2 + 4KI — 4KNO3 + I + 2Cul|

3MnSO4 + 2K3POs — Mn3(POa)2| + 3K2S04

Pa30anioBka

3a 5 ypaBHeHwui mo 5 6. 2506.
Bcero 25 6.



3anaua 8-4
CoBpeMeHHasi TeXHOJIOTHS BBITUIABKH CHJIMKATHOTO CTEKJIa BKIIFOUAET Pl PEaKIui, B TOM YHCIIE

B3aMMOJICHCTBHE KBApIIEBOTO MECKa, YU U Cylb(ara HATpus:

2NazS04 + C + 2Si0O2 — 2NazSiO3z + CO2 + 2S0; 1)

1. Onpenenure TerioBoi 3hdekT peakiuu (1), eciiu U3BECTHBI 3HAYCHHUS MOJIBHBIX CTAHIAPTHBIX
tertor obpazoBanus Qoop.(Na:SO4) = 1390 xJ/Ix/moms, Qo6p.(Si02) = 911 «JIx/mMoib,
Qo6p.(NazSi0s) = 1561 xIx/momb, Qoop.(CO2) = 394 xx/Monb, Qoop.(SO2) = 297 kJIx/Mob.
W3BecTHO, 4TO JUIsl ONpeeNeHns TeI1oBoro 3deKkra XMMIUUECKoil peakliui HYy>KHO CyMMHPOBATh
MOJIbHBIE TETJIOTHI 00Pa30BaHUs MPOJYKTOB PEAKIIMU U BHIUECTh MOJIbHBIE TEIUIOTHI 00Pa30BaHUS
UCXOTHBIX BEHIECTB C YYETOM HUX CTEXHOMETPHYECKHX Kod(pduiueHToB. MorbHas Temuora
o0pa3oBaHMs CIOKHOTO BEIECTBA — 3TO TEIUIOTa 00pa3oBaHUs | MOIb CIOXXHOTO BEIIECTBA W3
MPOCTHIX BEIIECTB.

2. Onpenenute, 3K30- WK SHAOTCPMHUUYCCKOH siBisieTcst peakiius (1).

3. Ompenenurte, CKONBKO KJ[PK TEMIOTHI BBIAECTUTCA (MM TOTIOTHTCS), eciu it peakuuu (1)
ucnonb3oBanu cmech 30 1 cynbdara Hatpus, 1.2 T yms u 12 1 necka.

4. Haiimute 00beM BBIJCIMBIINXCS Ta30B MpU HarpeBanuu cmecu 30t cynbdara Hatpus, 1.2 T yoist
u 12 r necka, uamepennsiit pu aasienun 101300 [1a u Temneparype 0°C.

Pemenue

1. Onpenenum TemnoBoi a¢ ekt peakiuu (1):

2NayS04 + C + 2Si02 — 2NapSiOz + CO21 + 2S0271

Q = 2Qo06p.(NazSi03) + Qoop.(CO2) + 2Qo6p.(SO2) - 2Q06p.(Na2S04) - Qoop.(C) - 2Q%06p.(SiO2)
=2-1561+394+2:297-2-1390-0-2-911= 3122+394+594-2780-1822 = -492 kI x.

2. Peakuust 3HA0TEpMHUYECKAS.

2. Onpenenum TeroBoi 3¢ ekt Takoro mporecca ¢ yuactuem 30 r cynbdara Hatpus, 1.2 Ty u
12 r necka.

N(Na2S04) = 30/142 = 0.211 momnb. N(C) = 1.2/12 = 0.1 momnk. N(SiO2) = 12/60 = 0.2 monb.

B u30bITKE B3AT cynbdar HaTpus, B HeAocTaTke B3aThl SiO2 U yriepos.

3. TeroBo# 3¢ exT onpeensieM o yriiepoy, KoTopblil B Hegocrarke. Q = (-492)°0.1 = -49.2
kK.

4. O6wem razos (CO2 u SO2) onpenernsieM Mo yriepoay, KOTOpId B HEJOCTATKe.

n(CO2) = n(C) = 0.1 monb. N(SO2) = 2n(C) = 0.2 mois. O6Iee kommyectBo razos N(CO2 + SO7) =
0.3 mose. V(CO2 + SO2) =0.3-22.4 =6.72 1.

Pa30anioBka

3a pacuer Q = -492 x/Ix peakuuu (1) 10 6.
3a yka3zaHHe Ha SHIOTEPMUIHOCTH peakiuu (1) 50.
3a pacuer Q = -49.2 x/Ix peakuuu (1) Ha 12r necka 50.
3a pacuer V(CO2+ SO2) = 6.72 1 56

Bcero 25 0.



