9 kJacce
Ne1

1 BapuanT
1) 3amerum, uto cymma MaccoBbix fojeit o(Ca) + o(S) + o(0O) = 19.80 + 31,61 + 47,52 = 98.93%
# 100%. 3HauuT, BEUIECTBO COAECPXKUT €IIE YETBEPTHIM 311eMeHT. [I0CKOJIbKY ero coaepixaHue
oueHb He3HauuTedabHO (0 = 100 — 98.93 = 1.07%), 7OrM4HO NMPEANOIOKUTH, YTO YETBEPTHII

aneMeHT — Bogopol. Ilycts hopmyna nckomoro coequnenus Ca,SyO,Hy, Torna

x:y:z:kzlz';30 : 3;'261471':2 : 1'TO7=O.495:0.988:2.97:1.07=1:2:6:2

Takum obpazom, X — CaS;06H; mmu Ca(HSOs3),, ruapocynbGUT Kaablusi, OTHOCUTCS K KIaccy
KHCIIBIX COJIEH.

2) YpaBHEHHUs peakLuii:

Ca(HSO3),; + 2NaOH — CaSO3 + Na,SO3 + 2H,0

Ca(HSO3); + 2HCI — CaCl; + 2S0,1 + 2H,0

Ca(HSO3), + 2KF — CaF,| + 2KHSO;

2 BAapHAHT
1) 3ametum, uro cymma maccoBsix goieit w(Al) + o(0) + o(Cl) = 27.98 + 33.16 + 36.79 = 97.93%
# 100%. 3HauuT, BELIECTBO COJAEPKUT €IIE€ YETBEPTHIA 31eMeHT. IIocKkonbKy ero conuep:kanue
oueHb He3HauuTedbHO (® = 100 — 97.93 = 2.07%), JOTUYHO MPEATNOIOKUTH, YTO UETBEPTHII

sneMeHT — Bopopox. ITycts dpopmyna uckomoro coequnenus Al,O,Cl,Hy, Torna
27.98 33163679 _ 2.07 _

X:y:z:k= : : —=1.036:2.073:1.036:207=1:2:1:2
27 16 35.5 1

Takum obpazom, X — AlO,CIH, wmu AlI(OH),Cl, nuruapokcoxmopua amtOMUHHSA, OTHOCHTCS K
KJIacCy OCHOBHBIX COJIEH.

2) YpaBHEeHUSs peaKIMi:

3A|(OH)2C| + 3H,S0, — A|2(804)3 + AICI; + 6H,0 wu

2Al(OH),Cl + 3H,SO,4 = Aly(SO4)3 + 2HCI + 4H,0

31



Al(OH),C1 + KOH — AI(OH)3| + KCI wu
AI(OH),Cl + 2KOH — K[Al(OH)4] + KCI

PexoMeHaanuy K OLeHUBAHHUIO:

1. ®opmyna X — 1 6amn 2 6anna
HasBanue u xiacc coenmuaenus 1o 0.5 Oauia
2. YpaBHeHus peakuuii no 1 Oammy 3 banna

HUTOI'O: 5 o6annoe
Ne 2

1 BapuanT
[TepBoe npeBpalieHne BO3MOXKHO JABYMS IIYTSIMH — 10 PEAKIH C PACTBOPUMON COJIBIO (3aMelleHHE
0oJiee aKTUBHBIM METAJUIOM MEHEe aKTHBHOT'0) WM 10 PEAKIMH C a30THON KucioToil. OHaKo B
peaKkIy 3aMelIeHHss C CONBI0 B MPOAYKTaX IIOJNYUYUTCS JABYXBAJEHTHOE JKEJIe30, 4TO
MPOTUBOPEYUT yCJOoBHIO. JKene30, allOMUHUNA W XpOM IMACCHUBHUPYIOTCS KOHIIEHTPHUPOBAHHOU
a30THOM KHUCIOTOW Ha xojofay. I1o3TOMy MOXXHO HCHOJIB30BaTh pa30aBICHHYIO KHCIOTY WU
KOHIIEHTPHUPOBAHHYIO, HO IPY HATPEBAHUM !
Fe + 4HN03(pa36.) — FC(NO3)3 + NOT + 2H,0 unu
Fe + 6HN03(KOHH_) — FC(N03)3 + 3NO,71 + 3H,0
Crenyrolye Tpy peakluy OTPaXKaroT TUITHYHBIE CBOMCTBA HEOPTAHNYECKHUX BEIECTB:
Fe(NO3); + 3NaOH — Fe(OH)3] + 3NaNOg; (peakmuus 2)
2Fe(OH)3 — Fe,03 + 3H,0 (peakmus 3)
Fe,O3; + 6HC1 — 2FeCl3 + 3H,0 (peakuus 4)
Jlnist oripeniesieHust BemecTBa X4 BRIYMCIUM €T0 MOJIEKYJISIPHYIO MaccCy, peAroiarasi HalMdue B ero
COCTaBe OJIHOTO aToMa MeTallia (CKopee Bcero X4 — rajloreHus):
(Fe) A,(Fe)
YT M)
A, (Fe) 56
w(Fe)  0.441
Ha ocrtarok (6e3 macchl Metaina) npuxogutcst 127 — 56 = 71, 4To COOTBETCTBYET IBYM aTOMaM
xnopa. 3uauut, X4 — FeCl,, a mociemusist peakiiss — OKHCIUTEIbHO-BOCCTaHOBHTENIbHAs. K
TAKOMY JK€ BBIBOJY MOXKHO MPHWUTH, €CIIM 3aMETHTh 1O TaOJHIle pacTBOPHUMOCTH, YTO HOIU
xenesza (ll), koTopeiii momkeH oOpa3oBaThCs MO peakiuu oOMeHa, He cymiecTByeT. XKenezo
MTOHMKAET CBOIO CTETICHb OKHCIICHHS, 3HAYUT, €IIe OJHMH DJIEMEHT JOJDKEH €€ IMOBBIATh — TO
HOJ:

(peakuus 1)

M, (Xy) = =127

2FeCl; + 2KI — 2FeCl;, + I, + 2KCI (peakmus 5)

X1 X X3 X4
Fe(OH)3 Fe, 03 FeCI3 FEC|2
2 BapuaHT

[lepBoe mpeBpamieHue BO3MOKHO JIBYMS ITYTSMH — 10 PEAKIH ¢ PACTBOPUMOM COJIBIO (3aMEIICHHE
0oJiee aKTUBHBIM METAJJIOM MEHEe aKTMBHOI'O) WJIU 10 PEaKIMU ¢ KOHIICHTPUPOBAHHOW CEpHOI
KHUCJIOTOM:

Cu + HgSO4 — CuSO, + Hg nmmn
Cu+ 2H2804(K0HH.) — CuSO, + SOzT + 2H,0
Crnenytomiye Tpu peakliiy OTPaXkatoT TUITUYHBIE CBOWCTBAa HEOPTAaHHMUECKUX BEIIECTB:
CuSO4 + 2KOH — Cu(OH),| + K3;SO4 (peakiust 2)
Cu(OH); — CuO + H,0 (peaxrus 3)
CuO + 2HCI — CuCl; + H,0 (peakmus 4)

Jlna onpenenenus BemecTBa X, BBIYUCIUM €ro MOJICKYIIIPHYIO Maccy, IMpe/noaras HaTu4ue B ero

COCTaBe OJIHOTO aToMa MeTauia (CKkopee Bcero X4 — rajJoreHu):

(peakmus 1)
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w(Cw) = 2w

( )Mr(X4)
A, (Cu 64
M (X4) = w(Cu) ~ 0335 191

Ha ocrarok (6e3 macchl Metamna) npuxoautcs 191 — 64 = 127, 910 COOTBETCTBYET aToMy HOJA.
3naunt, X4 — Cul, a mocnenHss peakuus — OKHCIMTEIBHO-BOCCTaHOBHTENbHAsA. K TakoMy ke
BBIBOJY MOKHO TMPHHTH, €CIIM 3aMETHTh IO TaOJHUIE PAacTBOPUMOCTH, uTo momua memu (l),
KOTOPBINA JOJKEH 00pa30BaThcs MO peakiuu oOMeHa, He CyllecTByeT. Menb MOHMXKAeT CBOIO

CTCIICHb OKHMCJICHHA, 3HAYUT, CIIIC OAUH 3JICMCHT AOJIKCH €€ IMOBAIIIIATh — 3TO MO
2CuCl; + 4Nal — 2Cul| + I, + 4NaCl (peakius 5)

X1 X2 X3 X4
Cu(OH), CuO CuCl, Cul

PexoMeH1auM K OLEHUBAHUIO:

1. BemectBa X; — X4 o 0.5 6ajuta

2. YpaBuenwus peakiuii mo 0.5 6anna
(ecnu peaxiyst ypaBHeHa HeBepHO — () 0asioB)
VYcnoBust st mepsoro npespamienus — 0.5 6anna

HUTOI'O:
Ne 3
1 BapuanT
1) IIpu cMemMBaHUK PACTBOPOB IIPOTEKAET PEAKLIUS:
HNO3z; + NaOH—NaNO3; + H,0
2) KonnyecTBa BELIECTB B paCTBOPAX:
p(HNO3) ==>=222% = 0,097 Mon; v(NaOH) =222 = 0,052 mom
B u30BITKE OCTAaeTCs a30THAS KUCIIOTA:
V(HNO3)oer. = 0.097 — 0.052 = 0.045 moib
3) KoHIieHTparus HOHOB BOAOPO/Ia:
[H] = 008 —0.225 Mo/
0.15+0.05
4) KOHICHTpAIUATHIPOKCU/I-UOHOB:
—-14
[OH] 21)0225 = 4.4-10™ moan/n
2 BapHaHT
1) IIpu cMemMBaHUK PACTBOPOB MIPOTEKAET PEAKIIUS:
KOH + HCI — KCI + H,0
2) KonnuecTBa BeliecTB B pacTBOpax:
p(KOH) =22222% = 0.260 monb; p(HCI) =222 = 0,128 mom

B u30bITKe OcTaeTcsi THAPOKCU KAJHS:
V(KOH)4er. =0.260 — 0.128 = 0.132 moi1b
3) KonuenTparust ruipOKCHI-HOHOB:

- 0.132
[OH] =

0.35+0.05
4) KoH1eHTpalus HOHOB BOJOPO/a:

—-14
[H :1(?33 =3.0-10™ moan/a

= (.33 Moin/1
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2 bauna
3 6anna

5 o6annoe



PexoMeHaanMy K OEHUBAHMIO:

1. VYpaBHeHue peakuuu 1 bann

2.  Pacuer xoim4ecTB Ka)X0T0 BEIIECTBA B UCXOAHBIX pacTBopax no 1 6amry 2 6anna
3. Yka3zaHue Ha M30BITOK KHUCJIOTHI WU IIETIOYH 0.5 banna
4.  Pacyer KOHIIEHTpAaLMH UCKOMBIX HOHOB 1.5 banna

HUTOI'O: 5 o6annoe
Ne 4

1 BapuanT
1) YpaBuenue peakiuu okcuaa xenesa(ll) ¢ yrapasim razom:
FeOs) + COqy = Fes) + COxry + Q1 k1K
PaccunThiBaeM TeII0BOM AP PEKT peakiinm:

7.2 r FeO Breimemsror 1.4 xJI>k TeTI0THI
72 1 (1 MOJIb) BBIACISIOT Q1 xJIx TeroTH
Q.= 7z 14— 14 xIx

2) VpaBHEHNE peaKIUK TOPEHHs YTapHOTO rasa:
2CO(F.) + Oz(r.) = 2C02(r,) + Q2 x/Ix
PaccunThiBaeM TEMIOBOM 3G HEKT peakiuu:

5.6 r CO BBIAEISAIOT 56.6 xJI>x TeTIOTHI
56 1 (2 MOJIS) BBIACISIOT Q2 x>k TerIoThI
Q= 56566_566KH>K

3) Beluutas U3 BTOPOro TEPMOXHMMHUYECKOTO YPaBHEHUSI TIEPBOE C yYIBOCHHBIMH KO3 (PHUIIMCHTAMH,
1o 3akoHy I'ecca mosyyaem yJ1BOEHHYIO TeIIOTy oOpa3zoBanus FeO:

2Qosp.(FEO) = Q; — 2Q; =566 — 2-14 = 538 Kk JIx.
Qosp.(FEO) —538 =269 k/I:x/Mo0Ib

2 BapuaHT
1) VpaBHenue peakuuu okcuaa xenesa (I11) u amomunus:
Fe203(s) + 2Al(s) = AlxO3(1s) + 2F€ () + Q1 KK
PaccuntsiBaeM TemnoBoit 3¢ pexT peakuuu:
40 r Fe;O3 BeimensoT 213.15 /[ TemIoTsI

160 r (1 monp) BeigensaroT  Qp kK TErIOTHI
Q= 160-213.15
= —22sds

2) YpaBHEHHE pEaKIMi TOPCHUS aJ'IIOMI/IHI/IH.
2A|(TB_) + 1.502(r,) = A|203(TB_) + Q, kJIx
PaccuntsiBaeM TemioBoit 3¢ hexT peakuuu:

= 852.6 x/Ix

2.7 r Al BeigesIIOT 83.65 kI TeraoTh
54 1 (2 MOIIS) BBIACISIOT Q2 /I TerIoTHI
54-83.65
Q2= =1673 x/Ix

3) Bblunrtass U3 BTOPOIo TepMongqucxoro ypaBHEHHUS TEpBOe, MO 3akoHy ['ecca moiydaem
TerioTy oopaszoBanus Fe,0s:
Qosp.(Fe203) = Q2 — Q1 = 1673 — 852.6 = 820.4x/L:x/Mo0J1b

PexoMeHaanuy K OEHUBAHMUIO:

1. 3anmcanbl ypaBHEHUs peakiuii mo 1 6amty 2 banna
2. Omnpenenensl TerioBbie 3¢ (GekTrl peakuuii mo 1 d6amry 2 6anna
3. Paccuurana terora oOpa3oBaHUs OKCHIA Kelle3a 1 bann

HUTOI'O: 5 o6annoe
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