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Samaga 11-1.

1. Harmmmrem oG1iuie cXemMbl CTOpaHusl BEIIECTB:
CyHzpi2 — nCO; + (n+1)H,0 (D)
Ca1Hantsa — (n+1)CO; + (n+2)H,0 (2)

KommuectBo BemiecTBa ymiekuciaoro rasa paBHo 6,16/44 = 0,14 momns. [lpumem
KOJIMYECTBO BEIIECTBA JIETKOTO KOMIIOHEHTA 3a X, TSKEJIoro — 3a y. Mcxoms M3 MMEROIIuXCs
AaHHBIX, MOXKHO COCTAaBHUTb CUCTEMY U3 TPEX ypaBHeHI/Iﬁ C TpEM HCU3BCCTHBIMU
y =3x
nx+m+1)y=0,14
(14n+2)x + (14n + 16)y = 2,12
3necr (14n+2) u (14n+ 16) — ModgpHbIE MAacChl KOMIIOHEHTOB CMECH.
Pemenuem cuctemsr momydaem: x = 0,02; y=0,06; n=1. Takum oOpa3om, BeIIECTBA CMECH —
METaH M JTaH.
2. Macca merana: 0,02*16 = 0,32 (1.); macca srana: 0,06%30 = 1,8 (r.). O6mas macca
cmecu — 2,12 1
MaccoBas 10715 3TaHa:

w(C,Hy) = 100% = 85%.

m(C,Hy) 1,8
4 57 0f —
mcMm 100% 2,12

)

CrnenoBarenbHO, MaccoBasi 10J1s1 MeTaHa paBHa 15%.

3. YpaBHEHMS TOPEHUS BEIIECTB:

CH4 + 20, — CO, +2H,0 (3)
2C,Hg + 70, — 4CO, + 6H,0O (4)

Pacnpeoenenue bannos (maxcumym 20)

1. Cxemwl ceopanus sewgecms (1) u (2) —no 2 6anna 3a cxemy.

2. Cocmasnenue cucmemvol ypasHenull — 4 banna.

3. Onpeoenenue x, y u n — 4 b6anna.

4. Pacuem maccogulx 0o/eli KOMNOHeHmo8 — no 2 6aina 3a KOMHOHEHM.
5. Hanucanue ypasnenuti (3) u (4) — no 2 6anna 3a ypasnenue

3agaga 11-2.
1. Ilomumepu3anys aneTUIIEHa B IPUCYTCTBUU MEIU:
nCH=CH — —(CH=CH)—, (1)
Tpumepnsanus aneruineHa
C
= —»
400°C

2. [lomyyenue xnoponpeHa

25%/\%&./\/
Cl



3. [IpoaxyTsl TpUMepHU3aLUu:

o

Pacnpeoenenue bannos (maxcumym 20)
1. Peaxyuu 1 u 2 u 3— no 2 b6anna.
3. Ilpooyxkmul mpumepuzayuu — no 2 6anna 3a hopmyny

3anaua 11-3.

1. Paccunraem Maccy CEpHOTO aHTHIpUIA, TOIy4eHHOro u3 1,89 T. nupura.
B 1,89 tonns nuputa conepxurcs 1,89*0.55 =1 (T) cepsl.

PaccunTaem kom4ecTBO CEpHOTO aHTHAPHUIA, TIOTYIECHHOTO U3 1 T. Cephl.

28 + 0, — 2505 (1)
m(S) 106

YPaBHeHI/Ie TEPMHUYCCKOI'0 PA3JIOKCHU ITUpPUTA:

4FeS; + 110, = 8SO; + 2Fe,03 (2)

YacTe cepHOTo aHruApuIa UIET HA PEAKIMIO0 C CEPHOM KHUCIIOTOW, JIpyras 4acTh
SIBJIIETCS PACTBOPEHHBIM BEIIECTBOM B OJIEYME:
m(503;) = m/(50;3) + m//(505)
3neck m/(S03) — Macca CepHOTO aHTHAPU/IA, SBIAIONIETOCS PACTBOPEHHBIM BEIIECTBOM,
m//(503) — Macca cepHOTo aHTHAPH/IA, 0OPA3YIOIIETO CEPHYIO KHCIOTY B PEAaKIMH C BOJIOL:
H,0 + SO3 —H,SOq4 (3)
Takum 06pazoM, Maccy ojeymMa MOKHO pacnucarhb Kak cymmy m(S03) + m(H,0).
3anumrem GopMymy IS HAX0XKICHHUSI MAaCCOBOM JIOJIM CEPHOTO aHTUJIPHUIA B OJICyME.
m/(S0s) .
w(S0;) = m(S02) + m(H,0) * 100%
3nece m’/(S03) — macca cepHoro arTHApHAa, Pacmimem maccy m/ (S03) kak
m/(503) = m(S03) — m//(505) = m(50;5) — n(H,0) * M(S03)
Pacnmmem maccy m(H, 0) xax
m(H,0) = n(H,0) * M(H,0)
[Tociie MoACTaHOBOK MOMYYHBINUXCS BRIpAKEHHUH B (popMyiy juis HaxoxaeHus w(S03) u
BeIpasuM u3 Hee N(H,0) 1 POBEIEM €0 pacyer.
n(H,0) = 23924 mons. Torga m(H,0) = 23924*18 = 0,435 (1). Orcrona macca ojeyma
paBHa 2,5 +0,435=2,935 1.
2. @opmyra sl pacyeTa MacCOBOM JOJIA CEPHOM KUCTIOTBI
Wi, 50,) = — 2508 4600,
2 Mp_pa (H2504) ’
OmpenenuM, CKOJIBKO BOJIbI HYKHO, 4TOOBI TpeBpartuth osieyM B 100% cepHyrO KUCIIOTY.
m/(505) = 0,2 x m(oneyma) = 0,2 * 2,935 = 0,587(T)

0,587 _
> 18 = 0,132(T).

Torma macca Boabpl paBHa
Torma



0,132 + 2,935
0,76
Macca npubaBineHHo#l k oneymy Boasl paBHa 4,04 — 2,935 = 1,105 (1). O6meM BOmbI
pasen 1,105 M.
3. IlockosbKy BECh OJIEYM TOJIY4eH M3 | TOHHBI CEpBI, MOJACYET IEIeCO00pPa3HO BECTH

ucxons U3 Hee. MaccoBasi IoJisl cepbl B KPUCTAILIOTHIPATE:
A(S) 32
w(s) = M, (kpucr) 322 0,099

Orcrona Macca KpucTajuloryapara u3 oaHoi ToHHbI cepbl paBHa 1/0,099=10.1 TonHa.

Pacnpeoenenue bannos (maxcumym 20)
1. Bepnoe onpeoenenue maccol oneyma — 8 6annos.
2. Vpasuenus (1), (2) u (3) no 1 6anny 3a ypasuenue. Eciu ypasnenue (1) pacnucano 6 guoe 08yx
peaxyuti ¢ npomedxcymounvim npooykmom SO, mo cmasumcs no 0,5 6anna 3a Kaxcoyo peakyuro.
3. Pacuem obvema npubasnsemoti 600vl — 7 6a108.
4. Pacuem maccwl enaybeposoii conu — 2 6anna.

(H;S0,) = = 4,04 (T)

ppa

3anaqa 11-4.

1. Xumudeckne ypaBHEHUs NIPOTEKAIOLIUX PEAKIUH.

NiS + H,SO4 — NiSO4 + H,S (1)
NiSO4 + HoJIMITJL + 2NaOH — Ni(HAMIJI), + Na,SO4 + 2H,O (2) wm

NiSO4 + HoAIMITJT — Ni(HAMIJI); + H2SOy4
2. MonsipHas Macca TUMETWITIIMOKCHMaTa HuKes paBHa 288,94 r/monb. MaccoBast 10715

HHUKCJIA B HEM paBHaA
A, (Ni) 58,7
Ni) = = 0,2031
WND = 3 NI(HAMID,) ~ 288,04
Orcrona macca Hukens B HaBecke paBHa 0, 2031%0,0491 = 0,0100 (r).
Maccosas nons aukens B ctanmu pasaa 0,0100/0,1340 = 0,075 unu 7,5 %.

3. Macca cynb(uia HUKENS B HaBECKe paBHa
vis) = 0 vy =
mNis) = -y * m 58 7
Maccosas nons cynbuna nukens pasaa 0,0155/0,1340 = 0,116 unu 11,6%.
4. B 1 ToHHe pynbl conepxkutcst 75 kr Hukenst. Ero xBatut Ha npurotosienue 75/0,65 =
115,3 kr HUXpOMA.
Pacnpeoenenue bannos (maxcumym 20)
1. Ypaeuenue 1 — 2 banna.
2. Vpasnenue 2 — 4 6anna.
3. Onpeoenenue maccosoti donu nHuxens 6 banos.
4. Onpeoenenue maccosoti donu cyrvghuoa nuxens — 4 banna.
Onpeodenenue Konuvecmsea Huxpoma — 4 oauna.

0,01 =0,0155r

3anaua 11-5.

1. IOHbIM XMMHMKOM OBLT HPUMEHEH OJJIEKTPOJIMTUYECKUH Ccrocold, Tak Kak Meab B
pa30aBICHHON YKCYCHOM KHCIIOTE Ha PAaCTBOPSETCS, @ IUHK PACTBOPSIETCS CIUIIKOM MEUICHHO.
JInst 9TOro B KadecTBE JJIEKTPOIHMTAa OEpercss pacTBOp COABI, a HMEIOIIHECS MEeTalIbl
WCTIOJB3YIOTCST B KauecTBe AMEKTpoaoB. Ecnm Ha aHOZE — Menb, TO OHa OyIeT pacTBOPATHCS H
BBINAIaTh B OCAJIOK B COOTBETCTBUU C MPOIECCAMH:

Cu—2e=Cu*" (1)

2Cu*" + COs* + 2H,0 — (CuOH),COs + 2H" (2) wn

2Cu*" + 2H,0 — Cu(OH), + 2H"

VYpaBHeHHe BHIa Cu*t + CO32’ — CuCOs; HexenarenbHO, TaK KaK KapOOHAT Meau
pasnaraercs BOJIOW 0 OCHOBHOTO KapOoOHaTa WU THAPOKCHIA.

3areM OCHOBHOM KapOOHAT MM I'MAPOKCH]L PACTBOPSIFOTCS] YKCYCHOM KHCIOTOM:



(CuOH),CO; + 4CH3COOH — 2(CH;CO0),Cu + 3H,0 + CO, (3) wm
Cu(OH), + 2CH;COOH — (CH3C00),Cu + 2H,0
AHaHOFH‘{HBIC HpOHCCCBI HpOI/ICXO)ISIT C y‘IaCTI/IeM IIUHKA.

Zn—2e=7n"" (4)
27Zn*" + CO3” + 2H,0 — (ZnOH),CO; + 2H" (5) wm
27Zn*" + 2H,0 — Zn(OH), + 2H"

(ZnOH),CO; + 4CH;COOH — 2(CH3C00),Zn + 3H,0 + CO, (6) uu

ZI’I(OH)2 + 2CH;COOH — (CH3COO)QZI’1 + 2H,0
2. Ha aHOJ1€ TPOUCXOUT OKUCIICHUE [IUHKA
/n—2e= Zn2+,
Ha KaToJie — BOCCTAHOBJICHNUE HOHOB MEIN
Cu*" +2e =Cu
OO6miee ypaBHEHHUE:
Zn + Cu2+ — Cu + Zn*" (7)
3. Macca nuHka paBHa:
A,.(Zn)It 65,38x0,1*60
m(Zn) = F = 2296500 = 0,002
4. TpyOka HyXHa JUIsl IPOXOXKACHUS HOHOB M3 OJHOTO cocyna B apyroid. Eciu storo e
OyAeT MPOUCXO/IUTh, JIEMEHT He OyneT paboTarh.
Pacnpeoenenue bannos (maxcumym 20)
1. ¥Ypasuenus 1 — 6 — no 2 6anna 3a ypasneHue.
2. Vpasnenue 7 — 3 banna.
3. Pacuem maccol yunka — 3 basnna.
4. Omeem na sonpoc 4 — 2 banna.




