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3aaaHuna C4 no xsmumunu

1. K 98,1 mn pactesopa HCl ¢ koHueHTpauueii 10,2 monb/n u nnotHocTtbio 1,163 r/cm3
npub6asmnu HeobxoamMmoe ana HeUTpanm3saLumMm Konndecrso pacrsopa KOH ¢ maccosom
Aonen 20%. CKONbKO rpaMmmoB BOAbl HAA,0 NPM6aBUTb K NONYyYEeHHOMY PacTBOpPY, YTOODI
nonyuntb 10%-Hbi¥ pacTBOp X/I0pMAaa Kanma?

PeweHue.

HCl + KOH - KCI + H20.

Konnuectso HCI B ucxogHom pactesope v(HCI) = 10,2  0,0981 = 1 monb.
CnepoBaTenbHO, MO YPaBHEHMIO peakunm HelTpanmnsaumnm notpebyerca 1 monb
KOH, npu atom nonyuuntca 1 monb KCl (74,5 r).

Macca pactsopa KOH, koTopyto Heobxoammo f06aBuTb:

m(p-pa KOH) =56 /0,2 =280r.

O6uLaa macca KOHEYHOro pacTeBopa:

mobuwana = m(p-pa KOH) + m(p-pa HCI) =280+ 98,1 ¢ 1,163 =394 .
Macca 10%-Horo pactsopa KCl, KoTopbih Hag0 NONYYNT:

m(10% p-pa) =74,5/0,1=745r.

na sToro Hago Ao06aBUTL

745 -394 =351 r H20.

Omeem: 351r.

CopepikaHue Kputepma bannbi
OTBEeT NPaBW/IbHbIN M MONHbIN, BK/IKOYAET BCE HAa3BaHHbIE BbiWE 4
3/1eMEeHTbI.

B oTBeTe aonyuieHa owmnbKa B 0A4HOM U3 Ha3BaHHbIX Bbllle 3
3/1eMEHTOB.

B oTBeTe aonyuieHa owmnbKa B ABYX M3 Ha3BaHHbIX Bblle 3/1EMEHTOB. 2

B oTBeTe gonyuieHa ownbKa B TPeX M3 Ha3BAHHbIX BbllLE 3/IEMEHTOB. 1

Bce anemeHTbl OTBETA 3aNMUCaHbl HEBEPHO. 0
MakcumanbHbIN Bann 4
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2. Cynbdupg megm (Il) maccoit 48 r coxKrnm B NOTOKe BO34yXa, a NONYYEHHbI TBEpAbIN
ocTaTok pacrtsopuau B 600 r 9,8%-Hoi cepHOM KUCNOTbl. PaccunTaiite coctas
NONy4eHHOro pacTBopa (B MaccoBbIX A0NAX).

PeweHue.

CuS +3/2 02 = CuO + S02.

v(CuS) =48 /96 = 0,5 monb,

v(CuO) = v(CuS) = 0,5 monb.

v(H2S04) = 600 - 0,098 / 98 = 0,6 monb.

CuO + H2S04 = CuS04 + H20

CuO — B HepgocTaTKe. B pe3ynbTaTte peakummn obpasyetca 0,5 monb CuSO4
maccon 0,5:160 =80 r n octaetca 0,6 — 0,5 =0,1 monb H2S0O4 maccoin 9,8 r.
m(p-pa) = m(p-pa H2SO4) + m(CuO) =600 + 0,5-80 =640.
v(CuS04)=80/640=0,125=12,5%

v(H2S04) =9,8 / 640 = 0,015 =1,5%

Omeem. 12,5% CuS04, 1,5% H2S04.

CopeprkaHue Kputepua Bbannbi
OTBET NPaBW/IbHbIN M MNONHbIN, BK/IKOYAET BCE Ha3BaHHbIE BbilE 4
3/1€MEHTbI.

B oTBeTe aonyuieHa owmnbKa B 0A4HOM M3 Ha3BaHHbIX Bbllle 3
3/1eMEeHTOB.

B oTBeTe aonyuieHa owmnbKa B ABYX M3 Ha3BaHHbIX BbllEe 3/1EMEHTOB. 2

B oTBeTe aonyuieHa owmnbKa B TpeX U3 Ha3BaHHbIX BbllIEe 3/1IEMEHTOB. 1

Bce anemeHTbl OTBETA 3aNMUCaHbl HEBEPHO. 0
MakcumanbHbIN B6ann 4
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3. Npu pacTtBOpeHnU 4,5 r YaCTUHHO OKMUCNEHHOTO a/IlkMUHUA B U3bbITKe pactBopa KOH
Bbigensaetca 3,7 n (H.y) Boaopoaa. Onpeaennte MaccoByto 4010 aIlOMUHUA B 0bpasue.

PeweHue.

n aﬂPOMMHMﬁ, N ero okCcna pacreopArOTCA B Wes1o4ax, 04HaKO BOAOPOA BblAENAETCA

TO/IbKO NPV PacTBOPEHUN aNIOMUHUA:
2Al + 2KOH + 6H20 = 2K[AI(OH)4] + 3H2.
Al203 + 2KOH + 3H20 = 2K[AI(OH)4].

Maccy antoMUHUA MOXKHO ONpeaennTb No 06bEMY BblAENMBLIETOCA BOAOPOAA:

v(H2)=3,7/22,4=0,165 monb,
v(Al) =v(H2) /3 -2=0,11 monb,
m(Al)=0,11-27=2,97r.

MaccoBada 401 aNtoMUHUA B cmeck ¢ okenaom: w(Al) =2,97 / 4,5 = 0,66 = 66%.

Omeem. 66% Al.

CoaepKaHue Kputepmsa Bannbl
OTBET NPaBUbHbIV M NOJHbIN, BKAOYAET BCE Ha3BaHHbIE BbllE 3/1EMEHTbI. 4

B oTBeTe gonyuleHa owmnbKa B 0AHOM M3 Ha3BaHHbIX BbllLE 3
3/1€MEHTOB.

B oTBeTe gonyuleHa olwmnbKa B ABYX U3 Ha3BaHHbIX Bbllle 3/IEMEHTOB. 2

B oTBeTe gonyuieHa owmnbKa B TPEX U3 Ha3BaHHbIX BbILLE 3/IEMEHTOB. 1

Bce anemeHTbl OTBETA 3aMMCaHbl HEBEPHO. 0

MaKcumanbHbIM 6ann
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4. Ancynbdug xenesa(ll) maccom 60 r coXKrnm B NOTOKE KUC0POAA, @ NONYYEHHbIN
TBepAblii OCTaTOK pacTBopunu B 626 mn 10%-Hoii conaHoii Kucnotbl (nnoTHocTb 1,05
r/mn). PaccunTaiTe cOCTaB NO/Iy4EHHOro pacTBopa (B MaccoBbIX A,0NAX).

4FeS2 + 1102 = 2Fe203 + 8502.

v(FeS2) =60/120= 0,5 monb,

v(Fe203) = 0,5v(FeS) = 0,25 monb.

v(HCl)=626.1,05.0,1/36,5=1,8 monb.

Fe203 + 6HCl = 2FeCI3 + 3H20

Fe203 — B HepgocTaTKe. B pe3ynbTtate peakunm obpasyercs 0,5 monb FeCl3 maccomn
0,5.162,5=81,25r u octaetca 1,8 — 6.0,25 = 0,3 monb HCl maccon 10,95 r.
m(p-pa) = m(p-pa HCI) + m(Fe203) = 626.1,05 + 0,25.160 = 697 r.
w(FeCl3)=81,25/697=0,117=11,7%

w(HCI)=10,95/697 =0,016 = 1,6%

Omeem. 11,7% FeCl3, 1,6% HCI.

CopeprkaHue Kputepusa Bannbi
OTBET NPaBW/IbHbIM M MONHbIN, BK/IKOYAET BCE Ha3BaHHbIE BbILLE 3/1EMEHTbI. 4

B oTBeTe aonyuieHa owmnbKa B 0A4HOM M3 Ha3BaHHbIX Bbllle 3
3/1eMEHTOB.

B oTBeTe aonyuieHa owmnbKa B ABYX M3 Ha3BaHHbIX BbilEe 3/1EMEHTOB. 2

B oTBeTe aonyuieHa owmnbKa B TpeX U3 Ha3BaHHbIX Bbllle 3/1IEMEHTOB. 1

Bce sanemeHTbl OTBETA 3aNMUCaHbl HEBEPHO. 0
MakcumanbHbIN B6ann 4
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5. Cynbdupg megu(l) maccoii 40 r coXrnm B NOTOKe BO34yXa, @ NOIyYEHHbIU TBepAabli
ocTaToK pacresopuau B 392 r 15%-Hou cepHOM KUCNOoTbl. Paccuntaidte coctaB Nnosay4yeHHOro
pacTBopa (B maccoBbix Aonax). OTHOCUTENbHYIO aTOMHYIO MacCy Meau NPpUMMUTE PaBHOIA
64.

Cu2S + 202 = 2Cu0 + SO2.

v(Cu2S)=40/160 = 0,25 monb,

v(CuO) = 2v(Cu2S) = 0,5 monb.

v(H2S04) =392 - 0,15 /98 = 0,6 monb.

CuO + H2S04 = CuS0O4 + H20

CuO — B HepgocTaTKe. B pe3ynbtaTte peakuumn obpasyetca 0,5 monb CuSO4 maccon
0,5:160=80r un octaetca 0,6 — 0,5 =0,1 monb H2SO4 maccoit 9,8 .
m(p-pa) = m(p-pa H2S04) + m(CuO) =392 +0,5-80 =432 .
w(CuS04) =80/432=0,185 =18,5%

w(H2S04)=9,8 /432 =0,023=2,3%

Omeem. 18,5% CuS04, 2,3% H2S04.

CopeprkaHue Kputepua Bannbl
OTBEeT NPaBU/IbHbIA U NONHbIN, BKAOYAET BCE Ha3BaHHbIE Bblle 4
3/1€eMeHTbI.

B oTBeTe gonyuwieHa owmnbKa B 04HOM U3 Ha3BaHHbIX BbilE 3
3/1eMEeHTOB.

B oTBeTe aonyuieHa owmnbKa B ABYX M3 Ha3BaHHbIX BbllIE 3/1IEMEHTOB. 2

B oTBeTe aonyuieHa owmnbKa B TPeX U3 Ha3BaHHbIX Bbille 3/1IEMEHTOB. 1

Bce anemeHTbl OTBETA 3aNMCaHbl HEBEPHO. 0
MaKcumanbHbIY 6ann 4
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6. Hanuwute ypaBHeHUA peaKLumii, C NTOMOLLbLI KOTOPbIX MOXXHO OCYLLECTBUTb
chepylowme npeBpaLLeHus:

. o 80, EMnO, NayCO ra i .
CH,CH,CH,0H 2504, g M0l o To7s 5, No0H y _*.o.H,
2CHy B, B2 — X, 7Hs

B ypaBHEHUAX yKaXKute CTPYKTypHble GpOpMy/ibl OpraHUYEeCKUX BELLEeCTB.

1) CH3CH2CH20H - CH3CH=CH2 (X1) + H20

2) CH3CH=CH2 + 2KMnO4 + 3H2504 > CH3COOH (X2) + CO2 + K2S04 + 2MnS04
+4H20

3) 2CH3COOH + Na2C0O3 - 2CH3COONa (X3) + CO2 + H20

4) CH3COONa + NaOH > CH4 (X4) + Na2CO3

5) 2CH4 > C2H2 + 3H2

CopeprkaHue Kputepua Bbannbi
OTBeT NPaBW/IbHbIN M MOHbIN, BK/IKOYAET BCE HAa3BaHHbIE BbiWE 4
3/1€MEHTbI.

B oTBeTe aonyuieHa owmnbKa B 04HOM M3 Ha3BaHHbIX Bbllle 3
3/1EMEHTOB.

B oTBeTe aonyuieHa owmnbKa B ABYX M3 Ha3BaHHbIX Bbile 3/1EMEHTOB. 2

B oTBeTe AonyuieHa ownbKa B TPeX M3 Ha3BAHHbIX BbllLE 3/IEMEHTOB. 1

Bce anemeHTbl OTBETA 3aNMUCaHbl HEBEPHO. 0
MakcumanbHbIN B6ann 4
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7. Mepb maccoit 9,6 r pactsopunu B 300 r 21%-Hoi a30THOM KUcnoTbl. K
noayyeHHomy pacteBopy aob6asunu 250 r 16%-Horo pactsopa rugpoKcuaa
HaTpuAa. Boigenuswuiica ocagok otdpunbTpoBanun. Paccuutaite maccosblie 401U
BELLEeCTB B N0/ly4eHHOM pacTBope. MMpoayKTom BOCCTaHOBNEHUA a30THOMU
KUCNOTbl cuntante okeug, asota(ll).

3Cu + 8HNO3 = 3Cu(N0O3)2 + 2NO + 4H20.

v(Cu)=9,6 / 64 = 0,15 monb

v(HNO3) =300:0,21 / 63 = 1 monb — U36bITOK.

B pacTtBope o6pasyetca 0,15 monb Cu(NO3)2 u octaetca 1—-0,15-8/3 = 0,6 monb HNO3.
v(NaOH) = 250:0,16 / 40 = 1 monb.

HNO3 + NaOH = NaNO3 + H20

Cu(NO3)2 + 2NaOH = Cu(OH)2{, + 2NaNO3

v(NaNO3)=0,6 + 0,15-2 = 0,9 monb, m(NaNO3) =0,9-85=76,5r.

B pactBope octanocb Takke 1—-0,6 —0,15-2 = 0,1 monb NaOH maccon 0,1-40 =4 .
m(p-pa) = m(Cu) + m(p-pa HNO3) + m(p-pa NaOH) — m(NO) — m(Cu(OH)2) =9,6 +
+300+250-0,1-30-0,15-98=541,9.

w(NaNO03)=76,5/541,9=0,14 = 14%

w(NaOH)=4/541,9=0,0074 =0,74%

Omeem. 14% NaNQO3, 0,74% NaOH.

CopeprkaHue Kputepua Bannbl
OTBET NPaBW/IbHbIN M MONHbIN, BK/IHOYAET BCE Ha3BaHHbIE BbiWE 4
3/1eMEeHTbI.

B oTBeTe gonyuwieHa owmnbKa B 04HOM U3 Ha3BaHHbIX BbilE 3
3/1eMEeHTOB.

B oTBeTe aonyuieHa owmnbKa B ABYX U3 Ha3BaHHbIX BbllIE 3/1IEMEHTOB. 2

B oTBeTe aonyuieHa owmnbKa B TpeX U3 Ha3BaHHbIX Bbllle 3/1IEMEHTOB. 1

Bce anemeHTbl OTBETA 3aNMCaHbl HEBEPHO. 0
MaKcumanbHbIY 6ann 4
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8. Xene3o maccou 11,2 r pactsopunu B 500 r 12,6%-Hoit a30THOM KUCNoTbl. K
nony4yeHHomy pacreopy gobasunm 200 r 20%-Horo pacTBopa rmapoKcuaa
HaTpuA. Bbigenusniica ocagoK otdpunbTpoBanu. Paccuntaiite maccoBble 40U
BELL,EeCTB B NO/ly4eHHOM pacTBope. MMpoayKTOM BOCCTAaHOB/IEHUA a30THOMU
KUCNOTbI cuuTaiite oKkeug asora(ll).

Fe + 4HNO3 = Fe(NO3)3 + NO + 2H20.

v(Fe)=11,2 /56 =0,2 monb

v(HNO3) =500:0,126 / 63 = 1 monb — N3OLITOK.

B pactBope obpasyetca 0,2 monb Fe(NO3)3 n octaetca 1 -0,2:4 =0,2 monb HNO3.
v(NaOH) = 200:0,2 / 40 = 1 monb.

HNO3 + NaOH = NaNO3 + H20

Fe(NO3)3 + 3NaOH = Fe(OH)3{, + 3NaNO3

v(NaNO3)=0,2 +0,2:3 =0,8 monb, m(NaNO3) = 0,8:85 =68 .

B pactBope octanocb Takke 1—-0,2 -0,2:3 =0,2 monb NaOH maccon 0,2:40 =8 r.
m(p-pa) = m(Fe) + m(p-pa HNO3) + m(p-pa NaOH) — m(NO) — m(Fe(OH)3) = 11,2 +
+500+200-0,2-:30-0,2:107 = 683,8 .

w(NaNO3) =68 /683,8=0,099 =9,9%

w(NaOH)=8/683,8=0,012=1,2%

Omeem. 9,9% NaNQ3, 1,2% NaOH.

CopeprkaHue Kputepua Bannbl
OTBET NPaBW/IbHbIN M MONHbIN, BK/IHOYAET BCE Ha3BaHHbIE BbiWE 4
3/1eMEeHTbI.

B oTBeTe gonyuwieHa owmnbKa B 04HOM U3 Ha3BaHHbIX BbilE 3
3/1eMEeHTOB.

B oTBeTe aonyuieHa owmnbKa B ABYX U3 Ha3BaHHbIX BbllIE 3/1IEMEHTOB. 2

B oTBeTe aonyuieHa owmnbKa B TpeX U3 Ha3BaHHbIX Bbllle 3/1IEMEHTOB. 1

Bce anemeHTbl OTBETA 3aNMCaHbl HEBEPHO. 0
MaKcumanbHbIY 6ann 4
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9. OKucneHuem 1,4-gumetnnbeHsona maccou 21,2 r nonyunnu tepedraneyto (6eHson-
1,4-pnKap60HOBYI0) KUCNOTY, HA NOJIHYIO HEUTPANN3ALUIO KOTOPOI 3aTpaTtunm 154 mn
10%-Horo pacrsopa ruapokcuaa Kaama (nnotHoctb pacteopa 1,09 r/mn). Onpeaenure
BbIXOJ, PeaKLUN OKUCNIEHUA.

dNemeHTbl oTBeTa:

1) CoctaBneHo ypaBHEHME AN cxeMa oKkucaeHua 1,4-aumeTnnbeHsona:
C6H4(CH3)2 + 6[0] - C6H4(COOH)2 + 2H20

nnu

5C6H4(CH3)2 + 12KMnO4 + 18H2S04 - 5C6H4(CO0OH)2 + 12MnS04 + 6K2S04 + 28H20.
2) CocTaBneHO ypaBHEHWE PeaKLMN HENTPAIN3aLLUN KUCNOTbI:
C6H4(COO0H)2 + 2KOH - C6H4(COO0K)2 + 2H20.

3) PaccumTaHbl KOIMYECTBA BELLLECTB:

v(C6H4(CH3)2) =21,2 / 106 = 0,2 monb,

vteop(C6H4(COOH)2) = 0,2 monb,

v(KOH)=154-1,09-0,1 /56 =0,3 monb.

vnpakt(C6H4(COOH)2)=0,3 /2 =0,15 monb.

4) PaccuymnTaH BbIXO4, peakLunm:

n=0,15/0,2=0,75 = 75%.

CopeprkaHue Kputepua bannbl
OTBeT NPaBU/IbHbIM U MONHbIN, BK/IIOYAET BCE HA3BaHHbIE Bbllle 5
3/1eMeHTbI.

MpaBnabHO 3anNncaHbl 4 ypaBHEHUA peakumi. 4
MpaBWIbHO 3anNMcaHbl 3 YypaBHEHUA PeaKLUUn. 3
MpaBUIbHO 3aNMCaHbl 2 YyPaBHEHUA PeaKLUN. 2
MpaBunibHO 3anNMCcaHo 1 ypaBHeHME peaKkuuu. 1

Bce anemeHTbI OTBETa 3anNMCaHbl HEBEPHO. 0
MaKcumanbHbIM 6ann 5
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10. HanunwuTe ypaBHEeHUA peaKuuii, C NOMOLLbIO KOTOPbIX MOXKHO
OCYLLLeCTBUTb Caeaytoue npespaLleHuUs:

Cats H- O x, L I x, CoF O, AT X, MmOy, EiaS0y
CELOH, HT
S, — = O H - COO0—CH;g

dnemeHTbl OTBETA:

MpuBeaeHbl ypaBHEHMA peaKuuMii, COOTBETCTBYIOLLME CXeme
npeBpaLLeHNA:

1) CaC2 + 2H20 - C2H2 + Ca(OH)2

(X1 =C2H2)

2) 3C2H2 C6H6

(X2 = C6H6)

3) C6H6 + C2H5CI C6H5-CH2—-CH3 + HCl

(X3 = C6H5-CH2—-CH3)

4) 5C6H5-CH2-CH3 + 12KMn0O4 + 18H2S04 -> 5C6H5-COOH + 5C02
+12MnS04 + 6K2504 + 28H20

(X4 = C6H5—-COOH)

5) C6H5—-COOH + CH30H C6H5-COOCH3 + H20

CopeprkaHue Kputepua Bannbl
OTBET NPaBU/IbHbINA U NONHbIN, BK/IOYAET BCE Ha3BaHHbIe Bbille 4
3/IEMEHTbI.

B oTBeTe gonyuwieHa owmnbKa B 04HOM U3 Ha3BaHHbIX BbiLlE 3
3/IEMEHTOB.

B oTBeTe aonyuieHa owmnbKa B ABYX M3 Ha3BaHHbIX BbllIE 3/1IEMEHTOB. 2

B oTBeTe aonyuieHa owmnbKa B TpeX U3 Ha3BaHHbIX BbllIEe 3/1IEMEHTOB. 1

Bce anemeHTbl OTBETA 3aMMCaHbl HEBEPHO. 0
MaKcumanbHbin 6ann 4




