Pemenust 3aganuii 0TOOPOYHOIO 3TANA OJMMIHUAAbI «JIOMOHOCOB)» MO0 XUMHUU
10 xaacc

3agaua 1 (8 6as710B)

1.1. B pesynbraTe nerujpatraliid MpU HArpeBaHUU JIBYX H3OMEPHBIX T'HAPOKCHKHUCIOT,
orBevaronx (opmyne CsHgOs, oOpasyrorcss aBa w30Mepa, OTHOCSIIUECS K pa3sHbIM KilaccaM
OpPraHUYECKUX COCTMHEHUH. Y CTaHOBUTE CTPOCHUE YETHIPEX YIOMSHYTHIX COCTUHEHUH, 3aluIINTe
YPaBHEHHS PEaKIUN ACTHIPATAIIUH.

Pewenue. 3-TuapoxcubyraHoBast u 4-TUAPOKCUOYTAHOBAS KUCIOTHI SIBISFOTCS M30MEpaMH,
IPOAYKTbl MX BHYTPUMOJIEKYJIIPHOM JerujpaTallud — TaKKe H30MEpbl, OTBevaromue Qpopmysie
C4HgO2. IIpoayKThl OTHOCATCS K pa3HbIM KJlacCaM OpraHM4eCKUX COCIUHEHUI:
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1.2. B pe3ynbraTe nerujapataliid MNpU HArpeBaHUM [BYX H30MEPHBIX THJIPOKCHKHUCIOT,
orBevaronmx (opmyne CsHgOs, oOpasyrorcsi nBa m3omepa, OTHOCSIIMECS K OJHOMY KIIAcCy
OpPraHUYECKUX COCAMHEHUN. Y CTAaHOBUTE CTPOCHHUE YETHIPEX YHMOMSIHYTHIX COCAMHEHUH, 3alTUIINTE
YpaBHEHUS PEAKINI IeTUIPATAIINH.

Pewenue. 3-TunpokcuOyraHoBasi U 3-TUIPOKCH-2-METHIIIPOTIAHOBAS KUCIIOTHI — U30MEPHI,
MNPOAYKTBl UX BHYTPUMOJIEKYJIIPHOH JerujpaTallud — TaKKe H30MEpbl, OTBevaromue Qopmyiie
C4HeO2. TlpomykThl peakumii OTHOCATCA K OJHOMY Kjaccy OpPraHMYeCKMX COEIMHEHUH — K
OJIHOOCHOBHBIM HENPEIEIbHBIM KACIOTaM:
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Eme onuH BapuaHT pemieHWss — mapa HM30MEPHBIX O-TUIPOKCUKHCIOT, O0pa3ylolux B
pe3yabpTaTe MEXMOJIEKYJIIPHON AeruApaTalii U30MEPHBIE JTAKTU/IbI
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1.3. B pe3ynbrate neruapaTanvyd NpU HArpeBaHWU IBYX H30MEPHBIX KapOOHOBBIX KHCIIOT,
orBeuaronux ¢opmyine CsHgOs, oOpazyrorcs aBa u3oMepa. YCTaHOBUTE CTPOSHHE YETBIPEX
YIOMSIHYTBIX COSIMHEHHM, 3aIIMIITUTE YPABHEHHS PEAKIIUN JCTHIPATAIHH.

Pewenue. [lukap6onoBbie kucinotel CsHgOs — rimyTapoBast U MeTWISIHTapHasi — U30MEPHL, B
pe3yabTaTe uX JeruapaTalu 00pa3yroTcss U30MEPHBIC IUKINYECKUE aHTUAPU/IbI:
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1.4. B pe3ynbraTe NeKapOOKCHIMPOBAHUS MPHU HArpeBaHUU JIBYX HM30MEPHBIX KapOOHOBBIX
KHCIOT, oTBevaroiux hopmyine CsHgOs, 06pa3yrorcs 1Ba u3oMepa. Y CTaHOBUTE CTPOCHHE YEThIpEX
YHOMSIHYTBIX CO€IUHEHM, 3alIUIINTE YPABHEHUSI peakuil 1eKapOOKCHUINPOBAHHUS.

Pewenue. JuxapooHoBble kucinotel CsHgOs4 — sTHIIManoHoBas M JTUMETHIIMAJIOHOBAS —
u3oMepol. B pesynbrate ekapOOKCUIUPOBAaHUS JTUX KHUCIOT 00Opa3yroTcsi H30MEpHbBIE
MOHOKapOOHOBBIE KUCIIOTHI, oTBevaromue Gopmyie C4HsgO2:
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Eounas cucmema oyenusanus 015 6cex 6apuanmos: npaguiibHule CmpyKmypbl 08YX U30MepPHbIX
Kuciom — no 2 0anna Kajicoas, npasuibHvle CMpPYKmypbl U30MEPHbIX NPOOYKMOE Npu HATUYUU
peaxyuil ux nonyuenuss — no 2 oaiia. Umozo 2 -2 + 2 - 2 = 8 bannos.

3anaya 2 (8 0a/10B)

2.1. Boansiit pactop mpu 20 °C coxepskut nonoB H' B Teicsuy pa3s Gosbiie, ueM wonos OH™.
Haitnure pH pactsopa.

Pewenue. I1o ycnoBuro 3a1auu, B pacTBOpe
[H*] = 1000[OH].
HNonHnoe npousBeieHUE BOBI:
Kw = [H*][OHT] = [H*]?/ 1000 = 10724,
Orcrona

[H"] =+v1000 - 10-1% =v/10~11 = 107> (moun/n).
pH =-Ig[H"] =-1g(10°>°) = 5.5.
Omeem: pH =5.5.
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2.2. Bomuwiii pacteop npu 20 °C comepxur nonos H' B cro pas Gonbiue, yem nonos OH ™.
Haitnure pH pactBopa.

Pewenue. I1o ycnoBuro 3a1auu, B pacTBOpe
[H"] = 100[OH].
HNonHoe npousBeneHue BOJBIL:
Kw = [H*][OHT] = [H*]?/ 100 = 10,
Otcrona

[H]=+v100-10-1* =+/10~12 = 10°° (momns/n).
pH = —Ig[H*] = -Ig(10°%) = 6.
Omeem: pH = 6.

2.3. Boansiit pactsop mpu 20 °C comepxut nonoB H' B Teicsay pa3 Menblie, uem nono OH .
Harninute pH pactBopa.

Pewenue. I1o ycnoBuro 3a1auu, B pacTBOpe
1000 [H*] =[OH].
HNonHoe npousBeeHUE BOIBI:
Kw = [H*][OH] = 1000[H*]? = 10714,
Otcroma
10—14—

[H]= | To5q = V10717 = 10°°° (moms/n).
pH = —Ig[H*] = —-lg(108°) = 8.5.

Omeem: pH = 8.5.

2.4. Boausrit pacteop npu 20 °C comepxut wonoB H' B cto pa3 mensbiie, uem nwonos OH™.
Haiinure pH pactsopa.

Pewenue. I1o ycnoBuro 3a1auu, B pacTBOpe
100[H*] =[OH].
HNonHOE nponsBeieHne BOIBI:
Kw = [H"][OHT] = 100[H*]? = 1071,

Orcrona
[H]= 13;;4 =v10-16 = 1078 (mons/n).
pH = —Ig[H*] = -1g(1078) = 8.
Omeem: pH = 8.

Cucmema oyenusanust 015 6cex 8aApuUAHmMos8 3aoauu oounakosas. IlIpasunvhoe 3nauenue
konyenmpayuu H* — 5 6annos, npasunvnoe snavenue pH— 3 6anna. Oyenusaemes moavko noopooHo
3aNUCaHHOe pewlerue (¢ NPOMeICYmouHbIM BblKIaoKkamu). 3a peuteHue, cocmosiujee MOIbKO U3
3anUCU NPABUILHBIX YUCTEHHBIX 0meen o8 — () 6aios.

3agaua 3 (12 6a/u10B)

3.1. ABTOMOOMINCT Hakayaja KoJjieca MAaIlIMHBI A0 JaBJI€HHA 2 aTM. 3a HOYb I10XO0JI0ZAJo0,
TeMIiepaTypa Bo3Jlyxa ynaia Ha IecsTh rpaaycoB a0 —5 °C, ¥ Ha MUTKE MPUOOPOB 3aropesiCsi CUTHAI
HEJOMYyCTUMO HU3KOTO JaBlieHus B muHaX. CKOJIbKO BPEeMEHHU MOTPeOyeTcs, YTOOBI MOKaYaTh BCE
IIUHBI 0 WCXOJHOTO JaBJICHHS, €CITU O0BeM KaMephl IUHBI cocTaBisieT 801 U ocTaercs
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MOCTOSTHHBIM, a MPOU3BOJUTEIBHOCTh KOMITpEeccopa (CKOPOCTh HarHETaHUS BO3/yXa IPU BHEITHEM
aTMoc(epHOM aaBieHun) paBHa 20 j1/MuH?

Pewenue. KomuuecTBo BeliecTBa BO3Ayxa B HIMHE ¢ 00beMOM Kamepsl V., mpu pabouem
JaBJIeHUU p1 (2 aTM) U IEpBOHAYAIIBHON TeMIiepaType 71:
n = plvw
ORT,
1
[Tocne Toro, kak Temmneparypa ynaja 10 72 U IIKHY [OJAKadalu J0 UCXOJHOTO JaBJIEHUS p1,
o011ee YMClIo MOJIb BO3/4yXa B IMHE COCTaBUIIO
\Y/
n +n, = P ,
RT,
r7e Ny — YUCII0 MOJIb «JI0KauuBaeMoro» sozayxa. Orcroaa
— plvw —-n = plvw _ p1Vm — plvm (Tl _Tz)
x 17 - '
RT, RT, RT, RTT,
Toraa 06beM «I0KaYNBAEMOTOY» BO3/LyXa IPU BHEIIHEM aTMochepHoM aasienun p° (1 atM) n
Temneparype T2 COCTaBUT

n

V. = anTz - PVa (Tl -1, )RTz — PV (T1 _Tz)
oo RT.T, p° Tp°
Bpewmst, Heo6xoumoe, 4ToObI OJIKa4aTh OJJHO KOJIECO IIPU CKOPOCTH HAarHETaHUs BO3yxa I

g Ve plvm(Tlo—Tz): 2:8010 _ g

r T,p°r 278-1-20

a BpCMmsi, H606XOI[I/IMO€, 4TOOBI ImoJKa4aTb BCC YCTLIPC KOJICCa aBTOMO6I/IJ'I$I, COCTaBUT
t=4-t1=4-0.29=1.16 mua = 1 mun 10 c.

Omeem: 1 muH 10 c.

Pacuem xonuuecmea 6030yxa 6 wiune — 2 6anna, oyeHka pazHOCMuU KOIUYECmsea 6030yxXa npu
pasHvlx memnepamypax — 4 obanna, pacuem obvema «O0oxkauusaemozoy» 6030yxa — 2 oauna,
NPABUTIbHBLIL paciem 8peMeHU Ha NOOKAUKY Yemblpex Koaec agmomoouns — 4 bana.

Bceco 2 +4 + 2+ 4 =12 6annos.

3.2. ABTOMOOMIMCT HakadaJl KoJieca MAIIWHBI JI0 JaBieHus 2.5 atMm. Ha ciemyrommii neHb
MO0X0JI0JJall0, Temreparypa Bo3ayxa ynaiga 1o —15°C, u Ha mmrke npuOOpOB 3aropelicsi CUrHall
HEZOIyCTUMO HU3KOTO JIaBjeHMs B MHAX. Ha ckonbKO rpaycoB ynana TemiepaTrypa, eciii 00beM
KaMeppl MMHBI cocTaBisseT 60 71 M OcTaeTcs MOCTOSHHBIM, MPOM3BOAUTEIBLHOCTH KOMIIpECcCcopa
(cKOpOCTh HarHeTaHusi BO3/yXa IpU BHEIIHEM aTMOc(epHOM JAaBlIeHWH) paBHa 15 n/mMuH, U
aBTOMOOWJINCTY NMOTPeOOBAIOCh 2 MUHYTHI 12 CeKyH/, 4TOOBI M0/IKayaTh BCE IIMHBI 1O UCXOJHOTO
naBieHus?

Pewenue. KonudyecTBo BellecTBa BO3JIyXa B IIMHE C 00beMOM Kamepsl Vy mpu pabodyem
naBieHuH p1 (2.5 aT™M) U IepBOHAYaIbHON TemnepaType 71
— plvm
RT,
ITocne Toro, kak Temmneparypa ynaja 10 /2 U IIKHY [OAKadalu 10 UCXOJHOTO JaBJIEHHUS p1,
o0111ee YMCII0 MOJIb BO3/1yXa B IIMHE COCTABUIIO

n

\/
nlJrnX:—pl .

2
rae Ny — YUCJIO MOJIb «IJOKauYnuBacMoro» Bo3nyxa. OTCIOI[a
— A —-n = A _ A - A (Tl _Tz)
“ RT, ' RT, RT, RT,T,

n
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Torma 06beM «TOKauMBAEMOT0» BO3yXa IIPH BHEITHeM atMochepHoM aaBnennu p° (1 atm) u
TeMIieparype 72 COCTaBUT
V, = n, RoTz = A (Tl _TZO)RTZ - A (T10_ Tz)
P RT.T,p Tp
Bpewmsi, HeoOxoanmoe, 4ToObI MOAKaYaTh OJHO KOJIECO MPH CKOPOCTHU HAarHETaHUs BO3ayXa I
t, = \L - A (Tlo_Tz) )
r T,pr

W3 ycnoBuii 3a1a4u, BpeMst Ha IMOAKAYKY OJHOIO KOJIEca PaBHO
t1=2.2/4=0.55 muH.
Torma majgeHue TeMrepaTypbl COCTaBUIIO

0
tT.pr _oss258115
pr 2.5-60
w

Omeem: TemiiepaTypa nonusuiace Ha 14.2 °C.

=14.2°C.

T,-T, =

Pacuem xonruuecmsa 6030yxa 6 wiune — 2 banna, oyeHka pasHoCmMu KOau4ecmea 6030yxa npu
pasHvlx memnepamypax — 4 6anna, pacuem obvema «O0oxkauusaemozo» 6030yxa — 2 oaiunua,
NpasuibHbL paciem nadenus memnepamypol — 4 oanna.

Bceco 2 +4 + 2 + 4 =12 6annos.

3.3. MOTOLMKINCT HaKayaj Kojieca MOTOLMKIIA JI0 JaBieHus 2.5 aTM. 3a HOYb MOXOJI0aJo,
TeMIlepaTypa BO3/AyXa ylajga Ha JAecATb IpajaycoB, U Ha IIUTKE MNPUOOPOB 3aropelsics CHUrHall
HEJOMYyCTUMO HU3KOTO JaBjeHus B mMHax. Ompenenure TeMneparypy BO3AyXa J0 MOXOJIOJaHHUS,
ecnd 00beM KaMepbl IMUHBI cocTaBisieT 60 T M OcTaeTrcs HEeM3MEHHBIM, NMPOM3BOIUTEIHLHOCTh
KOMIIpeccopa (CKOpOCTh HarHeTaHus BO3AyXa IMpH BHEUIHEM aTMoc(epHOM naBieHuu) paBHa 10
J/MHH, 1 MOTOIHMKJIUCTY moTpedoBasiock 1 MuH 4 ¢, 94TOOBI MOJKa4YaTh BCE HIMHBI 10 MCXOTHOTO
JABJICHUSI.

Pewenue. KomuuecTBo BelecTBa BO3AyXa B LIMHE ¢ 00beMOM Kamepsl Vi, mpu pabouem
NaBJIEHUH p1 (2.5 aT™) U IepBOHavYaNbHOU TemnepaTtype 71!
n = prm
'R,
1
ITocne Toro, kak Temneparypa ynana 10 /2 ¥ IIMHY MOAKAaYalu JO0 UCXOJHOTO JaBJICHHUS p1,
o0111ee YMCII0 MOJIb BO3/1yXa B IIMHE COCTABUIIO
\Y
n +n, = PV :
RT,
rze Ny — 4UCI0 MOJIb «JOKaYMBaeMoro» Bosayxa. Orcrona
— plvm -n = prm _ prm — plvm (Tl _TZ)
X 17 - :
RT, RT, RT, RTT,
Toraa 06beM «T0KaYMBAEMOTOY» BO3/yXa MPU BHEIHeM aTMochepHoM napiernn p° (1 atm) u
Temreparype 72 COCTaBUT

n

v _N.RT, _pV, (. -T,)RT, _pV,(,-T,)
) po RTlTZ po Tl po
Bpewmsi, Heo6xoauMoe, 4ToOBI TToAKaYaTh OJTHO KOJIECO TTPH CKOPOCTH HAarHETaHUs Bo3myxa I
tl — \L — plvm(Tl _TZ) .
r T, p°r
W3 ycnoBuii 3agaun, BpeMsl Ha MOJIKAYKy OJHOTO KOJIeca paBHO
t1=1.066/2 =0.533 MuH.




Ty = plvm(Tl_Tg) _ 2.5:60-10
LT t,p°r T 0.533-1-10

=281 K=8°C.

Omeem: 8 °C.

Pacuem xonuuecmea 6030yxa 6 wiune — 2 6aina, oyeHka pasHoCmu KoJau4ecmed 6030yxa npu
pasuvlx memnepamypax — 4 6ania, pacuem obvema «0okauueaemoz2oy eozdyxa — 2 baua,
npasuibhblll paciem memnepamypsi — 4 6ana.

Bceco2 +4+ 2+ 4 =12 6annos.

3.4. ABTOMOOMIMCT HaKaJasl KoJieca MAaIIWHBI J0 naBleHus 2.5 atMm. Ha cnenmyrommii neHb
II0X0JI0JaJI0, TeMIepaTypa BO3yXa yllaja Ha JecATh IpaaycoB 10 —3 °C, u Ha IIUTKE IpuOOpoB
3aropesncsi CUTHaJlI HEJOMYyCTUMO HHM3KOTO JaBJICHHS B HIMHAX. ABTOMOOHMIIMCTY MOTpeOOBasioCh
1 MmunH 47 c, 4roObl MoOAKauaTb BCE IUMHBI A0 MCXOAHOro JamieHus. Omnpenenure
MIPOU3BOIUTEIILHOCTh KOMIIpEccopa (CKOPOCTh HAarHETAHHs BO3/AyXa MPH BHEIIHEM aTMoc(epHOM
JIaBJICHUH), €CIM 00BEM KaMepbl IUHBI cocTaBisieT 50 J1 U ocTaeTcss HEeU3MEHHBIM.

Pewenue. KomuuecTBo BemiecTBa BO3Ayxa B IIMHE ¢ 00beMOM Kamepsl V., mpu padouem
naBiieHuH p1 (2.5 aT™M) U nepBoHavaibHON Temnepatype 71

n = plvm
YORT,
1
[Tocne toro, kak Temneparypa ynaia 10 72 ¥ IIMHY NOJKAYaad 10 UCXOJHOTO JABJICHUS p1,
o0111ee YMCIIo MOJIh BO3/IyXa B ITUHE COCTABUIIO
V
n +n, = PV :
RT,
r7ie Ny — 9UCII0 MOJIb «JI0KaunuBaeMoro» Bozayxa. OTcrona
— prm —n = prm _ plvm — plvm (Tl _TZ)
X 17 - :
RT, RT, RT, RTT,
Toraa 06beM «T0KaYNBAEMOTOY» BO3IyXa MPH BHEITHEM atMocdepHoM gasieruu p° (1 atM) u
TemnepaTtype 72 COCTaBUT

n

V. = anTz — PVa, (Tl -1, )RTz — PVa (Tl _Tz)_
oo RTT,p’ T,p’
N3 ycnoBuit 3a1aun, Bpems Ha MOJKa4YKy OJHOTO KOJIECA PAaBHO
t1=1.78 / 4 = 0.445 mu=.
Torna ckopocTh HarHeTaHus BO31yXa COCTaBUT
[ Vi _ PV, (T1 —T2) _ 2.5'50-10

5 = otoais 10 n/muH.
t1 T1 p t1 '

Omeem: 10 n/MuH.

Pacuem konuuecmea 6030yxa 6 wiune — 2 6anna, OYeHKA pA3HOCMU KOAUYeCmsed 6030yXa npu
pasHvlx memnepamypax — 4 6anna, pacuem obvema «Odoxkauusaemozo» 6030yxa — 2 oaiuna,
NPABUILHBLIL pacuem CKopocmu Hashemanus 8030yxa — 4 bauna.

Bceco 2 +4 + 2 + 4 =12 6annos.



3anaua 4 (14 6a/710B)

4.1. Onpenenute Metat A u coctaB coenquHennii X1 — X3. Hanumure ypaBHEHHs TPOTEKAIOIINX
peakiuii, YKaKUTE YCIOBHS WX TPOBEACHUS. YKaXUTE OKpacKy coeawHeHus A2O3 U BOIHOTO
pactBopa ACly.
K2S(p-p) Sr(NOs).
A03 — A — ACl(pp) — ACl(p-p) — X1 —» X2 — X3
CepO-3€JEHbIA  KENThINA JKENThII
0caloK pacTBOp 0CaJIoK

Pewenue. Metann A — XpoM. YpaBHEHHUS] BO3MOKHBIX PEAKIUMA:

1) Cr:03 + 2Al 5 2Cr + Al,03

2) Cr + 2HCI(p-p) — CrCl2+ H2?

3) 4CICl, + Oz + 4HCI(p-p) — 4CrCl3 + 2H,0

4) 2CrCls + 3K3S + 6H20 — 2Cr(OH)s + 3HzS1 + 6KCl

5) 2Cr(OH)s + 3Br2 + 10KOH(komm) — 2K2CrOs + 6KBr + 8H20
6) KoCrOs + Sr(NO3)2 — SrCrO4| + 2KNO3

Omeem: A — xpom; X1 — Cr(OH)z, X2 — K2CrOg4, X3 — SrCrO4; Cr,03 — remuo-3enensiii, CrCl,
— rosry0oi pacTBop.

4.2. Onpenenute Mmetait A u coctaB coequaennid X1 — X3. Hanumure ypaBHEHUS TPOTEKAIONTUX
peakinii, yKaKuTe yCIOBUS MX MPOBeaeHHs. YKaxuTe okpacky coenunenniit ACl u AS.

Cl, t° NHs(p-p) Oz, NHs(p-p)
AO - A - X1 - ACIl » X2 — X3 — AS
OeclBETHBI  SIPKO-CHHHN
pactBop pactBop

Pewenue. Metann A — meab. YpaBHEHUS! BOZMOXKHBIX PEAKIIAMN:
t
1) CuO + H2 -» Cu + H20
t
2) Cu + Cl2 = CuClx(ts., 6e38B.)

t, HCl(koHw.)

3) CuCl, + Cu ——— 2CuCl|

4) CuCl + 3NH3 + H2O — [Cu(NH3)2]OH + NH4Cl

5) 4[Cu(NH3)2]OH + O2 + 8NH3 + 2H20 — 4[Cu(NHz3)4](OH)2
6) [Cu(NH3)4](OH)2 + 3H2S — CuS| + 2(NHa4)2S + 2H.0

Omeem: A — menb; X1 — CuCl; 6e3B., X2 — [Cu(NHz3)2]OH, X3 — [Cu(NHz3)4](OH)2; CuCl —
6enblit, CUS — 4epHbI.

4.3. Onpenenute Metal A u coctaB coequHeHnid X1 — X3. Hanumure ypaBHEHHs TPOTEKAIOIIUX

peakuii, yKa)kKuTe YCIIOBUS UX IPOBEACHHS. Y KakuTe OKpacKy coeauaerus AO U BOJHOTO pacTBopa
ASOs.

K2C204(p-p) 02,Na;0z,crumaBn.  HNO3(pa306)

A0y — A — ASO4(pp) — X1 —» AO — X2 — X3
PO30BBIH 3eNeHbI  (DHOIETOBBIN

0CaJIoK pacTBop

Pewenue. Metann A — mapraden. Y paBHEHUSI BO3MOKHBIX PEAKIIHIA:

1) 3MnsO4 + 8AI - 9Mn + 4A1,0;
2) Mn + H2SO4(pa36.) — MnSO4 + H2?t



3) MnSO; + K2C204 — MnC204] + K2SO4
4) MnC204 5 MnO + CO? + CO21 (B mHepTHOM aTMOchepe)

t
5) 2MnO + Oz + 2Na202 —» 2NaoMnOg (crutaBienue)
6) 3Na2MnO4 + 4HNO3(pa36.) — 2NaMnO4 + MnO2| + 4NaNO3 + 2H,0

Omeem: A — mapranen; X1 — MnCz04, X2 — NazMnOgs, X3 — NaMnOyg; pactBop MnSO4 —
OJIeTHO-PO30BBIH, TpaKTHUecKu OeciBeTHBIA, MNO — cepo-3eeHbIN.

4.4. Onpenenute Metayl A u coctaB coenHeHuit X1 — X3. Hanuiiure ypaBHeHHs IPOTEKAIOIINUX
peakiuii, yKaKiuTe yCIOBUS MX MPOBEACHHS. YKaxuTe okpacky coeannennii A202 u ACI.

HNO3 pp NHz pp Zn, HCl p
A0, - XI - AO —» X2 —» AS — ACI — X3
TEMHO-KOPUYHEBBIN OECI[BETHBIIH
0CalloK pactBop

Pewenue. Metain A — cepeOpo. YpaBHEHHS BO3MOKHBIX PEaAKIIHIA:

1) Ag202 + 2HNO3 — 2AgNO3 + %4 Oz + H20

2) 2AgNO3 + 2KOH — Ag20] + 2KNOs + H20

3) Ag20 + 4NH3 + H,O — 2[Ag(NH3z)2]JOH

4) 2[Ag(NH3)2]OH + 3H.S = Ag2S| + 2(NHa)2S + 2H20

t

5) Ag2S + 2NaCl + 20, — 2AgCl + NaxSO04

Cymbu cepebpa upessrruaiino unepreH (TP mopsaka 107°°), pacTBOPUTH €ro MOKHO TONBKO
B ropsiuell KOHIEHTPHUPOBAHHOW a30THOW KHCIOTE. XJIOpWA cepedpa MOIydaroT 3 Cyiabpuaa

XJIOPpUPYHOIUM O6)KI/IFOM, 3TO HpOMBIH.UIGHHBIﬁ METOA.
HCI p-p
6) 2AgCl + Zn — 2Ag + ZnCl;

Omeem: A — cepedpo; X1 — AgNO3z, X2 — [Ag(NH3)2]OH, X3 — Ag; Ag202 — yepusrii, AgCI —

OEJIBIii.

Cucmema oyeHusanus 0OUHAKOBAsL OAs 6cex eapuanmos 3aodauu. Kaowcooe uz wecmu
VPaBHeHUll peakyuu, NPAsUIbHO 3aNUCAHHOE U YPAGHEHHOe, — 2 bala, yeem YKA3aHHbIX 6 3a0aye
08yx coedunenuti — no 1 banny 3a kaxcooe. Bceco 2 -6 + 1 - 2 = 14 6annos.

3agaya 5 (14 6a110B)

5.1. MHTerpapHas TEIUIOTa PACTBOPCHHS — KOJIMYECTBO TEILIOTHI, KOTOPOE BBIACISICTCS (MU
MIOTJIONIAETCSI) MPU PACTBOPEHUHM KOHEYHOTO KOJMUYECTBA BEIECTBA B OMPEACICHHOM KOIUYECTBE
YHCTOTO PacTBOpHTEN. M3BeCTHBI HHTETpATbHBIC TEIUIOTHI PACTBOPSHUS THIPOKCHIA KaIHS B BOJIC
npu 25 °C u 1 at™ (cMm. TabmuIry).

Yucio moieit H,0 Yucio moieit H20
Ha 1 mons KOH Q. klbx/mom Ha 1 moins KOH Q. xllxfmome
3 41.80 20 53.95
6 49.87 50 54.33
10 52.66 50000 55.31

1) Kakoe KOJIMYECTBO TEIJIOTHI BhIACTUTCS Tpu pactBopeHuu 1 moms KOH B Bome ¢
obpazoBanuem 13.6 %-nHoro (mo macce) pactBopa?
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2) Onpenenure Maccy BOJIBI, B3sATOM mpu 18 °C, KOTOPYIO MOXHO HCHApUTh C MOMOIIBIO
HalJeHHOro B M. | KonmuvecTBa TEIUIOTHL. [Ipu pacdere mpuUMHUTE, YTO TEIUIOEMKOCTh BOJBI paBHA
75.3 JIx/(monb-K), a Teriora ncnapenus Bozbl coctaBisieT 40.7 kJ[k/MOIb.

3) Paccuwnraiite teroBoit 3dpdexr (Ha 1 moms KOH) pas6asnenust 34%-noro (mmo macce)
pacTBopa rufjpokcuaa Kanus B 2.5 pasa.

Pewenue. 1) Ilycts mMacca pactBopa paBHa 100 r. Torma B Hem coaepxwutcs 13.6 r KOH u
86.4 r H,0. KonnuecTBa BemecTBa THIPOKCHIA U BOJIBI COCTABIISIOT

v(KOH) = 13.6 / 56 = 0.24 moub,
v(H20) = 86.4 / 18 = 4.80 mou1b.

Takum o6pazom, B pactBope Ha 1 monp KOH mpuxomures 20 mons H2O. B Tabmune mns
pactBopa gaHHOro cocraBa HaxoauM Q = 53.95 kJI:x/MoJIb.

2) TerunoTta Q pacxoayercs Ha HarpeBaHue N MOJIb BOBI OT TEMIIEPaTyphl T1 0 TEMIIEPaTyphl
T2 1 Ha ee mocienyrollee UcapeHue. 3anuiieM ypaBHEeHIE TEIJI0BOro OanaHca:

Q= nC(HZO)(TZ - Tl) + N Quen,
OTKYJIa MOJTYy4YUM
n=Q/(C(H20)(T2—T1) + Quen) = 53950/ (75.3-(100 — 18) + 40700) = 1.15 moub.

[Tockonbky B QopMmylie CTOMT pa3HOCTh TemmepaTyp l2—Ti, TO HET HE0OXOIUMOCTU
MEPEBOIUTH 3HAYCHUS TEMIIEPATyphl B rpaxychl KenbBrHA (Pa3HOCTh HE U3MEHHUTCS ).

Macca ncriapuBIIECCS BOJBI:

m(H2.0)=18 - 1.15=20.7 r.

3) Bommonusiem pacuer, aHamormybii m. 1. B 100 r© 34%-ro pacTBOpa COAEPIKHTCS
34/56 = 0.61 mone KOH u 66/18 = 3.67 mons H20. Takum obpaszom, B pactBope Ha 1 moms KOH
npuxoautcs 6 monb H2O. U Torma kommdectBo TemnoThl Qi, BBIAEIMBIIEHCS TPU PACTBOPEHHUH
1 mome KOH B Bojie ¢ oOpazoBanueM 34%-ro pactBopa, paBHo 49.87 kJ[»/moik. [1pu pa3zbasnenun
3TOro pactBopa B 2.5 pa3a MaccoBas J0JIs IIEJI0YH B pacTBope moHm3utest 1o 52/2.5=13.6% , st

pacTBopa Takoro cocraBa Teruiota pactBopenust Q2 = 53.95 x/[x/monb. Temnoty pazOaBieHHs
MO>KHO paccuMTaTh 1o 3aKoHy I'ecca ciemayromum o0pa3om (CM. puc.):

KOH (34%)

Q
Q2 = Q1 + Qpass, KOH(t8.) < Qpass
Qpass. = Q2 — Q1 =53.95 — 49.87 = 4.08 kJ[/MOIb. o,

Omeem: 1) 53.95 x/Ix/mons; 2) 20.7 r; 3) 4.08 x/[x/Mob. KOH (13.6%)

5.2. InTerpanbHas TEIIOTa paCTBOPEHUS — KOJMUYECTBO TEIUIOThI, KOTOPOE BhIAENIAETCS (TN
IOTJIOIIAETCST) MIPHU PACTBOPEHHUH KOHEYHOTO KOJMYECTBA BEIIECTBA B ONMPENEICHHOM KOJIMYECTBE
YHUCTOTO PacTBOPHUTENS. M3BECTHBI MHTETPAIbHBIE TEIUIOTHI PACTBOPEHHUS CEPHON KUCIOTHI B BOJE
mpu 25 °C u 1 atm (cMm. TabmuIry).

Yucio moieit H.0
Ha 1 Moiss H2SOq

Yucno moieit H,O

Ha 1 Mo H2SO4 Q, xIlx/mob

Q, k/x/Monn

1 28.97 15 70.17
5 58.03 50 73.35
10 67.03 50000 92.34

1) Kakoe KOJMYECTBO TEIUIOTHI BbIIENUTCS TpH pactBopeHuu 1 monb H2SOs B Bome ¢
obpazoBannem 9.8 %-Horo (1Mo Macce) pactBopa?

2) Onpenenure Maccy BOJIbI, B3aTOW mpu 5 °C, KOTOPYIO MOXKHO HCHAPUTh C MOMOIIBIO
HaWJCHHOTO B I. | Komu4ecTBa TEIUIOTHI. [Ipu pacdere MpUMHUTE, YTO TEIUIOEMKOCTh BOJBI paBHA
75.3 JIx/(monb-K), a Terora ucnapenus Bozpl coctabisieT 40.7 k[ k/Mob.
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3) Paccuwnraiite termoBoii addekr (Ha 1 mombp HoSO4) pasdasnenus 52%-noro (mo macce)
pacTBopa cCepHOM KUCIIOTHI B 5.3 pasa.

Pewenue. 1) Ilycts mMacca pactBopa paBHa 100 r. Torma B Hem coaepxutrcsa 9.8 r HoSOs u
90.2 r H20. Komnnuecrsa BemecTsa KUCIOTEI U BOALI COCTABIIIOT
v(H2S04) =9.8/98 = 0.10 moub,
v(H20) =90.2 / 18 = 5.01 mou1b.
Takum obpazom, B pactBope Ha 1 monb H2SO4 mpuxogures 50 mons H20. B Tabnuue s
pacTBopa gaHHOro cocraBa HaxoauM Q = 73.35 kJIx/MoJIb.
2) TerutoTta Q pacxoayercs Ha HarpeBaHue N MOJIb BOJBI OT TEMIIEPaTyphl T1 0 TEMIIEpaTyphl
T2 1 Ha ee mocieayolIee UCapeHue. 3aruIlieM YpaBHeHHE TeIJIOBOTO OallaHca:
Q =n-C(H20)"(T2—T1) + N"Qucn
OTKYy/1a TIOJTYYHM
n=Q/(C(H20)(T2—T1) + Quen) = 73350/ (75.3-(100 — 5) + 40700) = 1.53 mob.
[Tockonbky B (opMylsie CTOMUT pasHOCTh Temrmeparyp T2—Ti1, TO HET HEOOXOIUMOCTH
MIEPEBOIUTH 3HAYCHUS TEMIIEPATyphI B rpaaychl KenbBuHA (pa3HOCTh HE U3MEHUTCSH ).
Macca ncriapuBIIECCS BOJBI:
m(H.0)=18 - 1.53=27.5T.
3) Bommonusiem pacuer, aHamormyubii m. 1. B 100 r© 52%-ro pacTBOpa COAEPIKHTCS
52 /98 =0.53 moab H2SOs 1 48 / 18 =2.67 monb H20. Takum o6pa3zom, B pactBope Ha 1 Mosib H2SO4
npuxoutcs 5 mosb H20. U Torna konmdectBo TerioTsl Q1, BBIICIUBIIEHCS MPU pacTBOPEHUU |
moiib H>SOs B Bome ¢ oOpazoBanmem 52 %-Horo pactBopa, paBHOo 58.03 k/[x/mons. Ilpwm
pa3daBiIeHHH 3TOrO pactBopa B 5.3 pa3a maccoBasi JOJS KHUCIOTHI B PacTBOPE TMOHU3UTCS [0
52 /5.3 = 9.8%, nns pactBopa Takoro coctaBa Q2 = 73.35 k/Ix/mounb. Temnory pa3oaBieHUs MOKHO
paccumTaTh 10 3aKoHy ['ecca ciemyronum o0pa3oM (cM. puc. K 3agade 5.1):
Qpass. = Q2 — Q1 = 73.35 - 58.03 = 15.32 JI>x/MOJIb.

Omeem: 1) 73.35 xJ[x/monb; 2) 27.5 r; 3) 15.32 xJI/Mo0b.

5.3. IHTerpanbHas TEmIoTa pacTBOPEHUS — KOJHMUYECTBO TEILUTOThI, KOTOPOE BhIAEIAETCS (HITH
IOTJIOIIAETCST) MIPHU PACTBOPEHHUH KOHEYHOTO KOJMYECTBA BEIIECTBA B ONMPENEICHHOM KOJIMYECTBE
YHUCTOTO PACTBOPUTENS. MI3BECTHBI HHTErPAIbHBIE TEIUIOTHI PACTBOPEHHUS THIPOKCH/IA HATPHUS B BOJIE
mpu 25 °C u 1 atm (cMm. Tabuiry).

Yucno moneit H20
Ha 1 moss NaOH

Yucno moiteit H,O

Ha 1 Mo NaOH Q, x/Ix/Moib

Q, xJIx/Momb

3 28.89 20 42.87
6 39.87 50 42.53
15 42.84 50000 42.80

1) Kakoe koaM4yecTBO TEIUIOTHI BbLAENUTCS TpH pactBopeHnrn 1 monb NaOH B Bome ¢
obpazopanuem 10.0 %-Horo (1o Macce) pacTBopa?

2) Onpenenurte Maccy BOAbI, B3sTOH npu 14 °C, KOTOpYyHO MOXHO HCIApUTh C ITOMOIIBIO
HaiiieHHoro B 1. 1 kKomudecTBa TEIUIOTHL. [Ipu pacdere MpUMHTE, YTO TEIUIOEMKOCTh BOJBI PaBHA
75.3 JIx/(monb-K), a Teriora ucnapenus Bozpl coctabisieT 40.7 kJ[k/Mob.

3) Paccuuraiite TeroBoit apdekr (Ha 1 moar NaOH) paszbasnenust 27 %-noro (mo macce)
pacTBopa ruapokcuia Hatpus B 2.7 pasa.

Pewenue. 1) Tlycts mMacca pactBopa paBHa 100 r. Toraa B Hem comepxurcs 10.0 r NaOH u
90.0 r H20. KonnuecTBa BemiecTBa TUPOKCHIAa U BOABI COCTABIISIOT

v(NaOH) = 10.0 / 40 = 0.25 moutb,
v(H20) = 90.0/ 18 = 5.0 mou1b.

Takum oOpazom, B pactBope Ha 1 moms NaOH mpuxomutcst 20 mons H20. B Tabmume s
pacTBOpa gaHHOTO cocraBa HaxoauMm Q = 42.87 k/Ix/Mob.
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2) Termnota Q pacxomyercs Ha HarpeBaHue N MOJIb BOBI OT TEMIIEPATYPhI T1 0 TEMIIEPATYPhI
T2 1 Ha ee oceayolIee UCapeHue. 3aruileM ypaBHeHHE TEeIJI0BOro 0aaHca:
Q =n-C(H20)"(T2—T1) + N'Quen
OTKY/a OJIYYHM
n=Q/(C(H20) (T2 —T1) + Quen) = 42870/ (75.3-(100 — 14) + 40700) = 0.91 mou1b.

[Tockonmbky B QopMylie CTOMT pPa3HOCTh Temmeparyp l2—Ti, TO HET HEO0OXOIUMOCTH
MEePEeBOIUTH 3HAUCHHUS TEMIIepaTyphl B rpaaychl KenbBuHa (pa3HOCTh HE U3MEHUTCS).

Macca ucnapuBIIECs: BOJBI:

m(H20)=18 - 091 =16.4r.

3) Bemonnsiem pacuer, ananormysbiii m. 1. B 100 r 27%-ro pactBopa coIepKHTCS
27/40 = 0.675 moss NaOH u 73/18 = 4.06 mons H20. Takum o6pazom, B pactBope Ha 1 moas NaOH
npuxoautcs 6 mons H2O. M Torma konmdectBo TemioThl Qi, BBIISIMBIIEHCS TIPU PaCTBOPCHHUH
1 mots NaOH B Bojie ¢ oO6pazoBanuem 27%-ro pactBopa, paBHo 39.87 k/[>x/moms. [Ipu pa3zdaBieHun
3TOTO pacTBOpa B 2.7 pa3a MaccoBas JOJI LIEJIOYM B pacTBope moHu3utes 1o 27/2.7 = 10%, amns
pacTBopa Takoro cocraBa Teruiota pactBopenust Q2 = 42.87 x/[x/monb. Temnoty pasz0aBieHHs

MO’KHO pacCUMTaTh 1o 3aKoHY ['ecca ciienyromumM odpa3om (cM. puc. K 3agaue 5.1):
Qpass. = Q2 — Q1 = 42.87 — 39.87 = 3.0 x/Ix/Moub.

Omeem: 1) 42.87 xJIx/monn; 2) 16.4 1; 3) 3.0 xJIx/MOJIb.

5.4. NHTerpanbHas TEIUIOTa PACTBOPCHHS — KOJIMYECTBO TEILIOTHI, KOTOPOE BBIACISCTCS (MU
MOTJIOIIAETCS) MPH PACTBOPCHUHM KOHEYHOTO KOJIMYECTBA BELICCTBA B ONPEICICHHOM KOJIMYECTBE
YHCTOTO pacTBOPUTEINS. M3BeCTHBI HHTETPAIBHBIC TEIUIOTHI PACTBOPEHUS a30THOM KHCIIOTHI B BOJIC
npu 25 °C u 1 at™ (cM. Tabmwuiy).

Yucio moieit H20 Yucio moieit H,0

Ha 1 mons HNO3 Q. kllxfuoms Ha 1 moins HNO3 Q. xllxfuoms
2 20.08 20 32.67
6 29.84 52 32.74
15 32.46 50000 33.27

1) Kakoe koauuecTBO TEIUIOTHI BbiAeAMTCS npu pactBopeHuu 1 mons HNOs B Bome ¢
obpazoBanuem 6.5 %-Horo (1o macce) pactBopa?

2) Onpenenurte Maccy BObI, B3sTOM npu 23 °C, KOTOPYHO MOXHO HCHApUTh C MOMOIIBIO
HaiineHHoro B m. 1 xonmuyecTBa TerwoThl. IIpu pacdere mpuMHTe, YTO TEIUIOEMKOCTh BOJBI PaBHA
75.3 JIx/(monb-K), a Teriora ucnapenus Bozbl coctaBisieT 40.7 kJ[k/MoIb.

3) PaccunTaiite TernoBoit a¢dekt (Ha 1 moap HNO3) pazoasienus 36.8 %-Horo (mo macce)
pacTBOpa a30THOM KUCIOTHI B 5.7 pasa.

Pewenue. 1) Tlycts Mppa = 100 1. Torma B pactBope coaepxkutcs 6.5 r HNOs u 93.5 r BojbI.
KonnyecTBa BemecTBa KMCIOTHI U BOJbI COCTABIISIOT
v(HNO3z) = 6.5/ 63 = 0.10 mo1b,
v(H20) =93.5/18 =5.19 moutb.
Takum obOpaszom, B pactBope Ha 1 moas HNO3 npuxomurcst ~52 momns H20O. B Tabnume s
pacTBOpa gaHHOro cocraBa HaxoauM Q = 32.74 k/Ix/Monb.
2) Terorta Q pacxojyeTcs Ha HarpeBaHUe N MOJIb BOJIBI OT TEMIIEPATyphl T1 0 TEMIIEPATYPhI
T2 1 Ha ee oceayolee UcapeHue. 3aruileM ypaBHeHHE TEeIJI0BOro 0aaHca:
Q =n-C(H20)"(T2 —T1) + n'Quen
OTKYy/ia oJy4aeM
n=Q/(C(H20):(T2—T1) + Quen) = 32740/ (75.3-(100 — 23) + 40700) = 0.7 moJIb.
[Tockonbky B (opMysie CTOUT pa3HOCTh Temmeparyp Tz2—Ti, TO HET HEOOXOIUMOCTH
MEPEeBOINTH 3HAUCHHSI TEMIIEpaTyphl B rpaaychl KenbBrHA (pa3HOCTH HE N3MEHUTCS).
Macca ucnapuBIIECs BOJBI:
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m(H20)=18 - 0.7 =12.6 1.

3) Bemmonusiem pacder, aHanormysbii m. 1. B 100 r 36.8 %-ro pactBOpa coaepxkuTcs
36.8 /63 = 0.58 mosb HNO3 u 63.2 / 18 = 3.51 mons H20. Takum o6pa3om, B pacTBope Ha 1 MOIb
HNO3 npuxoautcs 6 mosb H20. U Toraa konmuaecTBo TeroThl Q1, BBIASIUBIICHCS IPU PACTBOPEHUH
1 mome HNOs B Bozme ¢ oOpazoBanuem 36.8 %-Horo pactBopa, paBHO 29.84 kJ[x/monb. Ilpu
pa3baBIeHNM 3TOrO pacTBopa B 5.7 pa3za maccoBast OIS KHUCIOTHI B PacTBOpE MOHU3UTCS 10
36.8/5.7 = 6.5%, mis pactBopa Takoro cocraBa Temiaora pactBopenus Qz = 32.74 kJ[/Mouib.
TennoTy paz6aBiieHUs MOYKHO pacCUUTATh 110 3aKOHY [ ecca ciemyromum 00pa3oM (CM. puc. K 3a/1aue
5.1):

Qpass. = Q2 — Q1= 32.74 — 29.84 = 2.9 k/Ix/MOJIb.

Omeem: 1) 32.74 x]JIx/monb; 2) 12.6 1; 3) 2.9 xJk/MOJIb.

Cucmema oyenusanusi 0 6cex 8apuaHmos 3a0a4u oounaxosas.: nyukm 1) 4 6anna, nynkm 2)
5 6annos, nynkm 3) 5 6annos (4 + 5 + 5 = 14 6annos). 3a nenpasunivhyio pasmepHocms ulu ee
omcymcemeue — munyc 1 6ann (ne 6onee 1 paza).

3agaya 6 (20 0ass10B)

6.1. B pesysbraTe ACTHIPUPOBAHUS M TOCICIYIOMIETO OKHCICHHS YIJIEBOJIOpona A Obuia
nonyyena miogranesas (1,3-6eHzonaukapOoHOBast) KHCIOTa, a W3 yriaeBogopoaa B — ¢drameBas
(1,2-6en3onaukapbonoas) kuciota. s okucinenus 3.85 r A Tpedyercst 224 M1 TIOAKKCICHHOTO
0.25 M pactBopa nepmaHranata kaimus. Takoi ke 00bEM rmepmMaHranara Kaims okuciser 8.68 T B.
YcrtanoBure ctpoeHue A u B, HanummTe ypaBHeHUs YIOMSHYTBIX PEaKIUil M YKaKUTE YCIOBUS UX
MPOTEKAHHUS.

Pewenue. YrneBonopoast A u B — nenpenenbubie. [ UX OKUCIEHUS OBLUIO MCIOJIB30BAHO

NepMaHraHaTa Kajaus
v(KMnOg) =c¢ - V=10.25 - 0.224 = 0.056 mob,

ClIeZIOBAaTeNIbHO, HEHU3BECTHBIX YTIeBOAOPOAOB Morio Ob1 ObiTh 0.035, 0.047 wmnam 0.07 monp B
3aBUCHUMOCTH OT CTPOEHHUSI HCXOJHOTO HEINpeAeabHOro yriesojopona. [ns yrmesogopona A
noaxoaut 0.035 MoJb, YTO COOTBETCTBYET MOJIsIpHOM Macce A 110 r/monb, a uis yriaesogopoaa B —
0.07 MoJb, 9TO COOTBETCTBYET MOJIsIpHOM Macce B 124 r/moinb. EnnHCTBEHHBIM pellieHueM JIJIst TAKUX
MOJIIpHBIX Macc siBisgercsd 14N —2, 4yTO COOTBETCTBYET ajJKWHAM, JAMEHAM WM LMKIOAJIKEHaM.
[IpyHMMast BO BHUMAaHHE, YTO IIPH JETUAPUPOBAHUH U MOCIEAYIONIEM OKUCIEHUH U3 YIIeBOI0pOaa
A oOpasyercs uzodraneBas, a u3 yriaeBojgopoaa B — draneBas kuciora, MOKHO MPEINIOTIOKUTH

CIETYIONIME CTPYKTYPHBIE (GOPMYIIEL.
CHs : :CH3
CoHs

CHs
A B

YpaBHEHUS NPOTEKAOMINX PEAKIUN I YIJIEBOAOPOaa A

CH3 O o
t
5 + 8KMnO, + 12H,S04 —= 5 \/\C—(I:H—CHZ-(I:H—CHZ-C/\’ + 8MnS0O, + 4K,S0O, + 12H,0
HO CH;, CH,4 OH

CHs
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CHs Cr203
+ 2H2
; 450°C ;
CH,
CHs ) COOH
5 + 12KMnQ, + 18H,80, —> 5 + 12MnSO, + 6K,S0, + 28H,0

CHj3 COOH

YpaBHEHHUsI MPOTEKAOIIMX PEAKIUA 715 yriaeBoaopoaa B:

t
> (I +4KMNO, + BH,S0; —=5  C-CHyCHyCHyCHy'C, + 4MnSO, + 2K;SO, + 6H,0
CoHs HaC C,Hs

CH;  Cry0O4 CH;
U= o
C,Hs 450°C CoHs
CH, ¢ COOH
5 ©: + 18KMnO, + 27H,SO, —> 5 ©: +5C0O, + 18MnS0O, + 9K,SO, + 42H,0
COOH

CoHs

6.2. B pesynbraTe AETHIPHPOBAHUS M TOCIEAYIOUMIETO OKHCICHHS YTJIEBOJOpona A Obuia
nonyueHa tepedranenas (1,4-0eHzonaukapOoHOBasi) KUCIOTa, a U3 yrieBojopona B — ¢ranesas
(1,2-6en3onaukapbonoBas) kuciaora. s okuciaenus 5.28 r A tpebyercs 192 M1 MOAKHCICHHOTO
0.25M pacTtBopa auxpomara kanus. Takoil ke 00bEéM auxpoMaTa kanus okuciser 4.464r B.
VYcraHoBuTe cTpoeHue A 1 B, HanummMTe ypaBHEHHS YIOMSIHYTBIX PEAKLIUN U YKaKUTE YCIOBUS UX
IIPOTEKAHUS.

Pewenue. Yrnesogopoasl A u B — Henpenensubie. /1 Ux OKUCIEHUS OBUIO UCTIOIB30BAHO

IMXpoMarta Kajaus
v(K2Cr207) =c¢ - V =0.25 - 0.192 = 0.048 moub,

CJIeIOBATENbHO, HEU3BECTHBIX YIJIEBOJOPOJ0B MoOryo Ol ObITh 0.036, 0.048 wiu 0.072 monb B
3aBHCUMOCTH OT CTPOEHHUS HMCXOJHOIO HeNpenenbHOro yriaeBojgopona. lns yrieBomopona A
noaxoauT 0.048 Moiib, YTO COOTBETCTBYET MOJIsipHOM Macce A 110 r/mounb, a uist yrieBonopoaa B —
0.072 Monb, 4YTO COOTBETCTBYeT MOJsipHONH Macce B 124 r/monb. EAMHCTBEHHBIM pelIeHueM ais
TaKAX MOJIIPHBIX MAacC SIBJISIETCSl BBIpaKeHUE 14N — 2, 9TO COOTBETCTBYET ajKWHAM, TUEHAM WA
uKIoankeHaM. IIpuHUMas BO BHUMaHUeE, YTO MPHU IETHAPUPOBAHUU U TOCIEIYIONIEM OKUCICHUU
13 yraeBojopoaa A obpasyercs TepedTaneBas, a U3 yrieroaopoaa B — ¢raneBas kuciora, MOKHO
MPENOTI0KHUTh CIECAYIONINE CTPYKTYPHbIE (DOPMYIIBL.

@ @% 1
CoHs CoHs
B B

YpaBHeHI/IH IMPOTCKAOIINX peaKL[Hf/'I AJId yriieBoaopoaa A
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)
t \ /
H3C4<:>7CH3 + K2Cf'207 + 4H2804 > \/C_CHchz(IJH_CHzc\/ + Cr2(804)2 + K2804 + 4H20
HsC CH, OH

t
H3C@CH3 + 2K2Cf207 + 8H2804 I HOOC@COOH + 2Cr2(SO4)3 + 2K2804 + 10H20

VYpaBHeHUs MPOTEKAIOIIMX PeaKuid s yriaeBoaopoia B (ogHa U3 BO3MOXKHBIX CTPYKTYP):

\

CoHs t O 0
3 + 4KpCry07 + 16H;S04 —>3  C-CHyCH=CH-CHy G+ 4Cry(SOy); + 4K,S04 + 16H,0

CHs HO CHj C,Hs OH
CH3 Cr203 CH3
N
CoHs  450°C CoHs
CHj ¢ COOH
@ + 3K20r207 + 12H2804 —_— @ + C02 + 3Cf2(SO4)3 + 3K2804 + 15H20
CzHs COOH

6.3. B pesynbrare neruapupoBaHus M IMOCIEAYIONIErO OKHCIEHHUS YriieBojopoga A Oblia
nosrydaeHa ¢raneBas (1,2-0eH3onnukapOoHOBas) KUCIOTa, a U3 yrieroaopoaa B — tepedraieBas
(1,4-6en3onaukapbonoBasi) kuciaora. s okucienus 6.6 v A tpebyercs 300 M MOAKHCICHHOTO
0.2 M pactBopa nuxpomara Kamus. Takoil ke o0béM muxpomara kamusi okuciser 11.16 r B.
YcrtanoBute ctpoeHue A u B, HanummTe ypaBHEHUs YIOMSHYTBIX PEaKIUil M YKaKUTE YCIOBHUS UX
MIPOTEKAHUS.

Pewenue. Yrneronopoast A u B — nenpenenvubie. [ UX OKUCIEHUST OBLJIO MCIOJIB30BaHO

JUXpOMaTa Kajaus
v(K2Cr207) =¢ - V=0.2 - 0.3 =0.06 moub,

CJIeZIOBAaTeNIbHO, HEM3BECTHBIX YIJIEBOAOPOA0B Moryio Obl ObiTh 0.045, 0.06 wmu 0.09 monb B
3aBUCHUMOCTH OT CTPOEHHUSI HCXOJHOTO HEINpeAeabHOro yriesojopona. [ns yrmesogopona A
noaxoaut 0.06 Mok, 4TO COOTBETCTBYET MOJIsipHON Macce A 110 r/monsb, a ans yriesogopoaa B —
0.045 moib, 9TO COOTBETCTBYET MOJsipHOM Macce B 124 r/monb. EMWHCTBEHHBIM pellieHueM IS
TaKMX MOJIAPHBIX Macc SIBISIETCSI BBIpaXXKeHHE 14N — 2, 4TO COOTBETCTBYET aJIKMHAM, IME€HAM WU
HuKioankeHaM. lIpuHMMas Bo BHUMaHuUeE, YTO MPHU JETHIPUPOBAHUU U MOCIEIYIOINIEM OKUCIEHUN
U3 yraeBojoposa A obpasyercs (raneBas, a u3 yrierojgopona B — repedraneBas kuciora, MOXKHO
MIPEIOJIOKUTD CIIEIYIONINE CTPYKTYPHbIE (POPMYIIBI.

CH, H3C~CH—CH=CH-CH-CHj
(;[ CH, CH,
- 5.&
A B

YpaBHEHUS NPOTEKAOMIMX PEAKIUNA I YIJIEBOAOPOaa Al

\

CHy t O\\ //o
(l + K20r207 + 4H2804 —_— /C_CIH_CHz'CHz'CHz'C + Cr2(804)2 + KQSO4 + 4H20
CH3 H3C CH3 OH
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CH3  Cr,04 CHs
(;[ - @ 24,
CH; 450°C CH,
CHs t COOH
©i + 2K,Cr,0; + 8H,SO, —> @ + 2Cry(SO4)3 + 2K,SO, + 10H,0
CHs COOH

VYpaBHEHHsI MPOTEKAOIINX PEaKIUi 715 yriaeBoaopoaa B:

3HsC~CH-CH=CH-CH=CHj + 4K;Cr,07 + 16H,80; ——— 6H3C~CH—COOH + 4Cry(S04)3 + 4K,S0, + 16H,0
CHZ CH2 CH2

Cr203
HsC~CH-CH=CH-CH-CH; ———~ O—HZCO—CHZO + 2Hy

CH, CH, 450°C

O

COOH (o)
3 QHZC@CHzg + 8K2Cf207 + 32 H2804_> 3 + 6 é + 8Cf2(SO4)3 + 8K2804 +
COOH + 38H,0

6.4. B pesynbraTe AETHIPHPOBAHUS M TOCIEAYIOUIETO OKHCICHHS YTJIeBOJOpona A Obuia
nonyueHa ¢raneBas (1,2-0eHzonnukapOoHOBasi) KHCIOTa, a U3 yriaeBopopona B — tepedraneBas
(1,4-6en3onaukapoonoBasi) kucinora. s okucnenus 4.95 r A tpebyercs 180 M1 IOAKKCICHHOTO
0.2 M pacTBopa nepMaHraHaTta kanus. Takoil e oO0bEM nepMmaHranara kanus okuciser 2.79 r B.
YcraHoBuTe cTpoeHue A 1 B, HanummMTe ypaBHEHUS YIOMSIHYTBIX PEAKLIUNA U YKaKUTE YCIOBUS UX
IIPOTEKAHUS.

Pewenue. Yrnesogopoasl A u B — HenpenensHeie. /1 ux OKUCIEeHUs OBUIO UCTIOIB30BAHO

nepMaHTaHaTa Kajius
v(KMnOg) =c -V =0.2 - 0.180 = 0.036 mob,

CJIeIOBATENbHO, HEU3BECTHBIX YIJIEBOJOPOJ0B MoOryo Obl ObiTh 0.0225, 0.03 wiu 0.045 monb B
3aBHCUMOCTH OT CTPOEHHUS HMCXOJHOTO HEeNpenenbHOro yriaeBojgopona. lns yrieBomopona A
noaxoauT 0.045 Moiib, YTO COOTBETCTBYET MOJIsipHOM Macce A 110 r/mounb, a uist yrieBogopoaa B —
0.0225 momnb, 4TO COOTBETCTBYET MOJsIpHOM Macce B 124 r/monb. ENMHCTBEHHBIM pelieHHeM s
TaKWX MOJIIPHBIX MAacC SIBJISIETCSl BhIpaKeHUE 14N — 2, 9TO COOTBETCTBYET ajKWHAM, TUEHAM WIIH
uKIoankeHaM. [IpuHMMas BO BHUMaHUE, YTO MPHU IETHAPUPOBAHUU U TOCIEIYIONIEM OKUCICHUN
u3 yraeBogopoaa A obpasyercs (raneBas, a u3 yriaeoaopoaa B — tepedraneBas KUCiIoTa, MOXKHO
MPENOTI0KHUTh CIECAYIONINE CTPYKTYPHbIE (DOPMYIIBL.

CHj
(ICHB
CH4
CoHs
A B

YpaBHEHUS NPOTEKAIOIMIMX PEAKIUN I YIJIEBOA0OPOaa A
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CH3 O O
t
5 @: +4KMnO, + 6H,S0; —>5 C—CH,-CHy'CHy CHyC + 4MnSO, + 2K,S0, + 6H,0
CH, H3C CH,

CHz  CryO4 CHj3
Q22 O
CH; 450°C CH3
CHs ¢ COOH
5 ©i + 12KMnO, + 18H,S0, —> 5 ©i + 12MnSQ, + 6K,S0O, + 28H,0
CH COOH

VYpaBHEHUS NPOTEKAOIIMX PEAKUUN 11 yriieBogopoaa B:

w

Q 0
5 Q + 8KMnO, + 12H,S0, s c CH—-CHy CHy CH- C + 8MnSO, + 4K,S0,4 + 12H,0

HO CH3 C2H5 OH
CoHs
CHj
Cr203
+ 2H,
450°C
CzH5 CZH5
CH; COOH
t
5 + 18KMnQ4 + 18H,S04, —> 5 + 5C0O, + 18MnSO4 + 9K,SO,4 + 42H,0
CoHsg COOH

Cucmema oyenuganus eouHas Ol 6cexX 8aApUAHMO8 3adauu: no 4 6ania 3a npasuivHvle
cmpykmypot A u B, noomeepocoennvie pacuemamu, no 2 6anna 3a npasUIbHO 3aNUCAHHbIE U
ypasHenHvle peakyuu 015 eewjecme A u B. Bceco 4 -2 + 2 - 6 = 20 6annos.

3anaya 7 (24 6ani1a)

7.1. B nByx OamnoHax copaepxarcsi ra3bl (ra3oBble CMECH) C OJUHAKOBON OTHOCUTEIIbHOMN
IUIOTHOCTBIO O BO31yxy. Ilpum mpomyckanuu raza u3 mepBoro Oamnona yepe3 800 mu 0.05 M
pactBopa anerata cBuHIa(l1) o6pazyercs 9.56 T yepnoro ocasnka. [pu mpomyckanuu raza u3 BTOporo
OayuioHa uyepe3 M30BITOK pacTBOp rujapokcuia Oapusi obpasyercs 21.70 r ocajka, crmocoOHOTo
npopearupoBath ¢ 1 M pacTBopoM mnepokcuaa Bogopoaa ooremom 100 mut. M3BecTHO, 4TO Ta3 u3
BTOpOro OayioHa ObUI MOTJIONIEH PACTBOPOM JIMIIb YACTUYHO, €r0 00BbEM MPHU 3TOM YMEHBIIWICS B
2.0 paza. Onpenenure cCOCTaB HEMOTJIONIEHHOIO Ta3a. YKaXWTe, BO3MOXKHO JIM B3aHMMOJICHCTBUE
ocajJKa, MOJIYYEeHHOIO B pacTBOPE aleTaTa CBUHIA, C MEPEKUCHI0 Bopopoaa. Ompenennure coctas
ra3oB (Ta30BbIX cMecel). HanmummTe ypaBHEHUS BCeX NEepeuncieHHbIX peaknuil. [loqTBepanTe cBon
BBIBOJIbI U OTBET pacuyeTaMHu.

Pewenue. Ecnu npeamnonoxuts, 4ro koimuecTBo amerata cBuHna Pb(CH3COO). pasnHO
KOJIMYeCTBY 00pa30BaBIIeTOCs 0Ca/Ka, TO, 3HAsk MacCy OCaaKa, MOKHO PAaCCUUTATh €ro MOJIIPHYIO
Maccy:

M(ocaaka) = m(ocanaka) / v(ocaaka) = m(ocaaka) / (¢ - V) =9.56 /(0.8 - 0.5) = 239 r/mob,
M(anunona) = M(ocanka) — M(Pb) = 239 — 207 = 32 r/moub.
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AHNOH — cynbdua-noH SZ, uepHsIit ocagok — PbS, a ras u3 nepBoro 6amIoHa — cepoBOIOPOST
H,S:

Pb(CH3COO); + H2S — PbS | + 2CH3COOH.

I"a3 u3 BTOpoOro OanioHa pearupyeT ¢ THAPOKCUIOM OapHsi, TPOSBIIAs KUCIOTHBIE CBOMCTBA, a
TaKXKe OKHCISICTCS TEPOKCHIOM BOJOPOA, CIEIOBATEIbHO, SBJSETCS BOCCTaHOBHTENeM. Haiinem
KOJINYECTBO BOCCTAHOBIIEHHOTO MEPOKCHIa BOJOPOIA:

v(H202) =c-V=1-0.1=0.1 moib.
PaccmoTpuMm BapuaHT, KOTrJa coib Oapusi pearupyeT C MEpOKCHAOM BOJOPOAAa B MOJIEHOM
cootromenuu 1 : 1. Eciu v(comu 6apus) = v(H202) = 0.1 moJs, Toraa
M(comu 6apust) =m /v =21.7/0.1 =217 r/monb,
M(anunona) =217 — 137 = 80 r/moub,
4TO COOTBETCTBYeT annoHy SOs%. Peakuus ¢ THAPOKCHIOM Gapus:
Ba(OH), + SO, — BaSO3| + H20,
OKHCJICHHE TIPOAYKTa PEaKIMy NEPOKCHIOM BOIOpOa:
BaSO3 + H2,0, — BaSO4 + H20.

KonnyectBo cepHHCTOro raza paBHO KOJIMYECTBY BEIIECTBA OOpPA30BaBIIETOCS CyJIbpHUTA
(0.1 mob). OTHOCHUTE IbHBIE IUIOTHOCTH 0 BO3AyXY ra3oB (cMeceil) u3 060X 6aNTIOHOB OMHAKOBBI,
CJIEIOBATEILHO, OJIMHAKOBEI H UX MOJISIPHBIC MACCHI:

M.y (cmecu 2) = M(H2S) = 34 r/monb.

B cnyyae ¢ cepHHCTBIM ra3oM HM3BECTHO, YTO a3 pearnpyeT He MOJIHOCTHIO, T. €. €CTh, KaK
MUHHMYM, €IIe OJIMH KOMITIOHCHT.

ITo ycnosuto, V(SO2) = V(rasa), cienoBatensHo, v(raza) = v(SO2) = 0.1 Mok,

(0.1- 64 +0.1-M(raza)) / 0.2 = 34,
6.4+ 0.1 - M(ra3a) =6.8,
M(raza) = 4, 3ToT ra3 — reaui He.
Peaxius PbS ¢ mepokcuaom Bogoposa:
PbS + 4H202 — PbSO4 + 4H>0.
Omeem: 6amnon 1 — H»S, 6ammon 2 — SOz u He B paBHBIX KOJIMYeCTBAX.

7.2. B nByx OaiioHax cojepskaTcsi Tas3bl (Ta30BbIe CMECH) C OJAMHAKOBOW OTHOCHUTEILHOU
IUIOTHOCTBIO 10 BO3ayXYy. [Ipu npomyckanuu razos uepes nopiuu 0.05 M pactBopa HUTpata cepedpa
o0bemMoM 120 M1 kaxas 0Opa3oBaHUE CBETIO-KEJITOro ocaaka Maccoi 1.41 T mpoucxoauT TOIBKO
B ClTy4yae ra3a M3 rnepBoro 0aaioHa, Ipu 3TOM HEeNOIIOLIeHHbIM ocTaeTcs 87.1% ucxoqHoro oobema
npormyckaemoro rasa. [Ipu mpormmyckaHuu paBHBIX 00BEMOB ra30B (00bEM U3MEPEH MPU OJMHAKOBBIX
TeMmreparype U JaBJICHHU) uepe3 H30BITOUHBbIE IMOPLUU pacTBOpa HHUTpaTa CBHUHIA OCAJKU
oOpa3yroTcsi B 000uX Cllydasix, OTHOILIEHHE Macc 0caakoB paBHO 4.12. Omnpexnenute cocTaB ra3oB
(ra3oBBIX cMecell). YKakuTe, BO3MOXKHO JIM B3aUMOJICHICTBHE OCajiKa, MOIYYEHHOTO M3 pacTBOpa
HUTpaTa cepedpa, ¢ KOHIICHTPUPOBAHHBIM PACTBOPOM a30THOW KHCIOTHL. HanumuTe ypaBHEHUS BCex
nepeyrciaeHHbIX peakiuil. [TonTBepauTe cBOM BBIBOABI U OTBET pacyeTaMH.

Pewenue. KonmnuecTBo BemiecTBa HUTpaTa cepedpa
v(AgNO3) =c -V =0.05-0.12=0.006 Mmob.
Ecnu npennonoXuTh, 4T0 KOJIUYECTBO BEIIECTBA OCAKa PaBHO KOJUYECTBY HUTpaTa cepedpa,
TO MOKHO OTIPE/ICIUTH MOJISIPHYIO MacCy OcajKa:

M(ocaaka) = m(ocanka) / v(ocaaka) = 1.41 /0.006 = 235 r/monb.

Torna mosnsipHas Macca aHMOHA
M(A) = 235 — M(Ag) = 235 - 108 = 127 r/mob.
AHWOH — MOJUI-MIOH (COOTBETCTBYET CBETIIO-KEITOMY IIBETY 0CAJIKa), Ta3 — HOAOBOIOPO/I:
AgNOs + HI — Agl| + HNO:s.
[Tpu mpomyckaHuu ra3a yepe3 pacTBOp HATpPaTa CBUHIIA TPOTEKAET PeaKIus
Pb(NOz3), + 2HI — Pbl2| + 2HNO3
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Ecnu xonuuectBa ra3oB, MNpOMyCKaeMbIX M3 Kaxjaoro OamioHa, paBHBl | Moib, TO
MOJIOBOZIOPOAA MPOIYCKACTCS
v(HI)=1-(1-0.871)=0.129 mob,
kosindectBo ocanaka 0.129 / 2 = 0.0645 mosb, Macca ocajika paBHa
m(ocanka 1) = 0.0645 - (207 + 127 - 2) =29.7345 .

Macca ocaaka nmpu MpornyckaHuud | Monb raza u3 BTOpPOro OamioHa (IPOUCXOAUT IOTHOE

MOTJIONIEHHE Ta3a) OyaeT OOJbIIe U COCTABUT
m(ocanka 2) =29.7345 - 4.12=122.5 .

Ecnu crexuomerpusi B3aMMOJCHCTBHS Takas K€, TO KOJMYECTBO OyAET PaBHO IOJIOBHHE
mpopearupoBaBiiero rasza, T.¢. 0.5 moib. MonsgpHas macca ocamka cocraBur 122.5 / 0.5 =
= 245 r/moib,

M(anunona) = (245 — M(Pb)) / 2 = (245 -207) / 2 =38/ 2= 19 r/moib.
AHUOHOM SIBIISIETCS PTOPHUI-UOH:
Pb(NO3)2 + 2HF — PbF2| + 2HNO3
Peaknus Mex 1y KOHIICHTPUPOBAHHOM a30THOM KUCJIOTON U IIEPBBIM OCAIKOM:
2Agl + 4HNO3(koni) — AgNO3 + |2 + 2NO2 + 2H20.
OmnpenenM BTOPOH ra3, cofepxaruiics B mepBoM Oamtone. CpeHss MOJISIpHAs Macca CMECH:
M(cmecn) = x(HI) - M(HI) + x(ra3a) - M(ra3za) = M(HF),
0.129 - 128 + 0.871 - M(raza) = 20,
M(raza) = 4 r/M0b, ’THM Ta30M siBiIsieTCs renuii He.
Omeem: 6aioH 1 — MOIOBOAOPO/ U TeNrid, 6amioH 2 — GTOPOBOIOPOI.

7.3. B nByx OamnoHax copeparcsi ra3bl (ra30Bbl€ CMECH) C OJUHAKOBOM OTHOCUTEIBHOM
IJIOTHOCTBIO TIO BO3ayXy. [lpm mpomyckanuu ra3oB uepe3 M30BITOYHBIE TMOPIUU PacTBOpa
THIPOKCHUIA KaJbIUsl MPOUCXOAUT 00pa3oBaHKUe OCAJIKOB JIBYX BellecTB A u B, MonsipHbIe Macchl
KOTOPBIX paznuyatorcs B 1.20 paza. 3aMeTuM, 4TO Mpu NPOIyCKaHUM T'a3a U3 BTOPOTO OajloHa yepes
pacTBOp THUAPOKCHUIA KalblMs OcCTaerca HenorjioueHHbIM 23% ero ucxogHoro oOnema.
[Tonyuyennble ocaaku A u B mo-pazHoMy pearupyroT ¢ pacTBOpoM, cojepxamum 15.8 r
nepMaHraHata kamus u 29.4 1 cepHoil kuciotel. l[lpu peakunmu A NPOUCXOOUT TOJIHOE
oOeclBeunBaHUE pacTBOpa, a npu peaknuu B Bwimensiercs ras. [lpm B3aumopeiictBuu 5 v B ¢
yKa3aHHBIM PAaCTBOPOM MAaKCHMAallbHO MOXKeT BbiAenuThes 1.12 1 (H. y.) raza. Onpenenure cocras
ra3oB (ra3oBbIx cMeceil). Hanuiure ypaBHeHUsI Bcex nepednciaeHHbIX peakuuil. [logreepaure ceou
BBIBOJIbI U OTBET PACUETAMH.

Pewenue. VI3 onucanus peakiyy ¢ MepMaHTaHATOM KaJMsi MOXKHO CJIeNaTh BBIBO, YTO a3 U3
nepBoro OajyioHa TPOSBISET BOCCTAHOBUTENBbHBIE CBOMCTBA, a ra3 M3 BTOPOro OayioHa
BOCCTQHOBUTEJIEM HE SIBJIIETCS, HO €My COOTBETCTBYET cllabasi KUCIIOTa, IO3TOMY MPOUCXOAUT €ro
BbIJIEJICHUE U3 KUCIIOTO PacTBOPA.

Eciu NpenonokKuTh, 4To mpoTekaeT peakius B + 2H" — Ca?* + ras

M(B) =m(B)/v(B) =m(B) / v(ra3) =5/ (1.12/22.4) =5/ 0.05 = 100 r/mo71b,
M(anunona B B) = 100 — M(Ca) = 100 — 40 = 60 1/mM0J1b.

DTUM aHMOHOM MOXET SIBIIATHCS KapOOHAT-MOH, a Ta3 U3 BTOPOTo OAJIIIOHA W BBIICTISIOIIUICS

IIPU PEAKILIUU C MOJKHUCICHHBIM PACTBOPOM IIepMaHraHaTa Kajaus — YIJIeKUCIBIN Ta3:
Ca(OH), + CO2 — CaCOs3] + H20,
CaCOs3 + H2SO4 — CaS04 + CO21 + H20.

MounsipHast Macca ocaaka A — 83.3 r/mounb wnu 120 r/mons. Ecniu mossipHas macca ocagka A
coctaBisier 120 r/monb, To MossipHas macca aHuoHa 120 — 40 = 80 r/mMoJb, 4TO COOTBETCTBYET
CYJIb(UT-UOHY, KOTOPBIM MPOSBIISAETCS BOCCTAHOBUTEIIbHBIE CBOWCTBA, a CYJIb(PUT MOXKET OBITH
MOJTyYeH MPH PEAKIUU TUIAPOKCHIA KAIBLUS C CEPHUCTBIM ra30M:

Ca(OH), + SO, — CaS03| + H0,
5CaS03 + 2KMnO4 + 3H2S04 — 5CaS04 + K2SO4 + 2MnSO4 + 3H20.
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OmpenenuM BTOPOM ras, cojaepamiuiicss Bo BTopoMm Oamone. CpenHssi MOJspHash macca
CMECH:
M{(cmecn) = x(CO2) - M(COy) + x(raza) - M(raza) = M(SO>),
0.77 - 44 + 0.23 - M(raza) = 64,
M(raza) = 131 r/MoOIb — 3TUM Ta30M SIBISETCS] KCEHOH Xe€.

Omeem: 6amioH 1 — SOy, 6awtoH 2 — CO2 u Xe.

7.4. B nByx OamioHax cojepikarcs ra3bl (Ta30BbIE CMECH) C OJMHAKOBON OTHOCHUTEIHHOU
IUIOTHOCTBIO 1O Bo3ayxy. llpm mpomyckanmm 100.00 mi raza w3 mepBoro OajuioHa depe3
KOHIICHTPUPOBAHHBIM PACTBOP a30THOM KHCJIOTHI HEMOTJIOMIEHHBIM ocTaeTcs 25.37 mi (00BEeMBI
ra30B U3MEPEHBI [IPU OJIMHAKOBBIX TEMIIEPAType U JaBICHUH, OKPACKa Ta3a HE MEHSETCS U OCTaeTCs
OecuBeTHol). Hamummre ypaBHEHHE peaklMM, MPOTEKAIOIIed MpU HArPeBaHUM KPHCTAJUIOB
COeMHEHMS, 00pa3yromIerocs B JaHHOM pactBope. [lpu mpomyckanuu 784 M (H. y.) Ta3a U3 BTOPOTro
OayioHa yepe3 M30BITOK KOHIIEHTPUPOBAHHOTO PACTBOpA a30THOW KUCIOTHI BbiAensercs 6.272 1
(1. y.) Oyporo ra3za. [Ipu npormyckanuu ra3oB 4epe3 MOpLUUHN PACTBOPA XJIOPHUIA ATFOMHHHS OCAIOK
oOpa3zyeTrcs TOJIBKO B cllydyae raza u3 nepBoro 0ajuioHa: mpu npomyckanuu uepes3 pactsop 900.44 mn
ra3a (1. y.) momydaercsa (.78 r ocaznka; 4acTh rasza, Kak U B Clly4ae ¢ a30THON KHUCIIOTOM, OCTAaeTCA
HenorjoueHHoH. Omnpenenure cocTaB Tra3oB (ra3oBbIX cMecei). Hamumure ypaBHEHHs Bcex
MIePEUUCIICHHBIX peakiuii. [loaTBepauTe CBOU BBIBOBI M OTBET PACUCTAMH.

Pewenue. Tlpu nporyckanuu ra3a U3 BTOPOro OajyioHA YEpe3 PacTBOP a30THOM KHCIIOTHI
oOpa3yercs Oypblii ras:
v(NO) = 6.272/22.4 = 0.28 mou1b,
KOJIMYECTBO UCXOAHOTO rasza
v(raza) = 0.784 /22.4 = 0.035 moub,
T. €. Konn4ecTBO Bhiaessromerocs NO2 6onbiiie koaudecTBa ucxoanoro rasa B 0.28 / 0.035 = 8 pas,
YTO 03HAYAET, YTO MPOIMYCKAEMBIN ra3 OTAaeT 8 AJEKTPOHOB B pacyere Ha 1 Monekyy. Takum razom
MOTYT OBITh cepoBOAOPO, pochuH nian cunad. Bo3sMoxHbIe peakIiu:
PH3 + 8HNO3(kon1r) — 8NO2 + H3PO4 + 4H20,
H>S + 8HNO3(kon1r) — 8NO2 + H2SO4 + 4H20,
SiH4 + 8HNO3(kon1) — 8NO2 + H2SiO3 + 5H0.

[Ipu mpomyckaHuu 4epe3 pacTBOP XJIOPHIA ATOMHUHUS T'a3 HE PearupyeT, 4TO CHPaBEIJIUBO
JUTST JTFOOOTO U3 BBINICTIEPEUNCIICHHBIX Ta30B.

I'a3 u3 mepBoro GayioHa crocoOeH pearnpoBaTh ¢ a30THOM kucioToi 6e3 OBP, a Takxe oH
OCaXKJIaeT THAPOKCU]T ATFOMUHHUS M3 PACTBOPA €ro XJopuaa. ITO O3HAYAET, YTO PACTBOP raza B BOJIEC
MMeEeT MIETOYHYI0 PEaKIUIo, C a30THOM KUCIOTOW OH 00pa3yeT CoJb.

KonuyecTBo rumpokcuga amoMuHUS

v(AI(OH)3) = m(AI(OH)3) / M =0.78 / 78 = 0.01 mo1b.

KonuuecTBo nmpomyckaeMoro ra3a, KOTOPbIH BCTyHaeT B PEAKIIUIO C XJIOPUIOM aTIOMHHUS

v(raza) = (0.90044 - (100 — 25.37) / 100) / 22.4 = 0.03 moJ1b.

CooTtHomieHue ra3a u xyopuaa amoMuaus 3 | 1. OqHUM U3 TaKuX ra30B MOXKET ObITh aMMHUAK:

3NHz3 + 3H20 + AICIlz — Al(OH)3| + 3NH4CI.
C a30THOM KHCIIOTOM peakIus MPOTEeKaeT ¢ 00pa30BaHUEM COJIHU:
NHs + HNO3z — NH4NOs3
Tepmudeckoe paznokeHUe HUTpaTa aMMOHUS:

NHsNO3 - N;O + H;0.
CpenHss MOJISIpHAsi Macca CMECH:
M(cmecn) = X(NHz3) - M(NH3) + x(ra3a) - M(ra3a) = M(PH3),
0.7463 - 17 + 0.2537 - M(raza) = 34.
M(raza) = 84 r/Mosb — 3TUM ra3oM sBisgeTcss KpUnToH Kr.

Omeem: Gannon 1 — Kr u ammuax NH3, 6aiion 2 — ¢pochun (M cepoBo10pOI, UIH CUIIaH).
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Cucmema oyenusanus 0OUHAKOBAS O 6CEX GAPUAHMOS 3A0AYU. YCMAHOBNIEHUe COCmasa
2a308 (2azo8vlx cmecell) ¢ pacuemamu — 8 6ann0s, no 2 6auna 3a KaxicOylo U3 uemvlpex peaxyuil,
ycmanogienue cocmasa 0caokog — 8 oannos. Bceco 8 + 2 -4 + 8 = 24 banna.



