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10, 11 kaaccenl
Bapuanr 2

1. TlpuBemute B 0O0IIEM BHJIC YpPaBHECHHE pPEaKIMH B3aMMOJICHCTBHS OKCHAA METaJlla C OKCHIOM
yriepona (1V).

2. Ilpu B3aumopeiicTBuu anmomunus ¢ okcuaoM skenesa (I, 111) o6pazosanock 36,72 T coenuHEHHS
anmroMuHus. UeMy paBHa Macca 00pa3oBaBIIerocs xeinesa?

3. 13 nepevnciIeHHbIX HIKE BEIIECTB, BEIOEPUTE BEIIECTBO, KOTOPOE HE OYyJET BCTYyINAaTh B PEaKIIUU
oOMeHa B BOJHOM PacTBOpE C OCTANbHBIMU. Hamuimmre Xxumudeckyro (GopMyIry 3Toro BemecTa. M3
OCTaBIIIUXCSI BEIIECTB, BBIOEPHUTE TO, KOTOPOE OYyIET pearupoBarh ¢ ABYyMs Ipyrumu. Hamummre
XUMHUYECKYI0 (POPMYITy STOTO BEIIECTBA M NMPHUBEAWTE yYPaBHEHUS pEakiuii oOMEHa C OCTaBIIMMHCS
BEIIECTBAMH B MOJICKYJISIPHOM U HOHHOM (TIOJTHOM U COKPAIEHHOM) Bu/e. MO MarHust, THAPOKCH
KaJIns, XJIOPU Kanus, pocdaT Kaausl.

4. Kak, ucxons u3 xenesa, nonyuuts rujgpokcus sxenesa (11)? Ilpusenure ypaBHEHHS peakluid.

5. Kak, wucxoms w3 MeraHa, I[OJY4YUTM  aneTanbaeruja, 0O0e3 HCHOJIb30BaHUS  JIPYIHX
yraepojacoaepxamux Bemects? [IpuBeante ypaBHEeHUs peaKkIMil U YKaXUTE YCIOBUS UX ITPOBEIECHUS.

6. B mepBoii peakiuu oOpazoBanioch 12 T kapOoHaTa KajibIlUs, a BO BTOPOW PEAKIMM B TEX K€
yenoBusix 20,7 r kapOoHara kanusi. Kakas peakiusi mpoxoauia ¢ OOJbIIeH CKOPOCTHIO U BO CKOJIBKO
pa3? YcnoBus npoBeneHus peakuuii: At=1 mun u V=11.

7. 3anmumuTe OKOHYAHWE OKHCIUTCIBHO-BOCCTAHOBUTEIHLHOW PEAKIUU, MPHUBEAUTE CXEMY
SIEKTPOHHOTO 0aJaHca U HAIUIIKTE TIOJHOE MOJIEKYIAPHOE YPABHEHHE:
S + KCIO3+ H2O — Cly + KySO4 + ...

8. K 27 mu1 pacTBOpa cepHOM KUCIIOTHI ¢ MaccoBoii foJeii BeriectBa 6 % (p = 1,04 r/mun) npubaBuau 2
r okcujia cepsl (V). Berurcnure MaccoByto 101110 CEpHOM KUCIOTHI B 00pa30BaBILIEMCsl PACTBOPE.

9. Jlng HelTpanu3auu XJ0poBOA0poia, 00pa30BaBIIETrocs MpU PaJuKaIbHOM XJIOPUPOBAaHUH 336 M
(H.y.) Tra3000pa3HOro MpeAeNbHOTO YIieBojopona, morpeboBarock 19 mm 9%-oro pacTBOpa
ruapokcuaa Hatpus (p = 1,05 r/mi). Onpenenute, CKOJILKO aTOMOB BOJIOPO/Ia 3aMECTUIIOCH XJIOPOM.

10. K 97,2 r pactBopa OpOMOBOJIOPOIHON KHCIIOTHI, C MacCOBO# Jioyel BemecTBa 25 %, mo0aBmin
HEKOTOPOE KOJIMYECTBO OyTUIaMUHA. 3aTeM uepe3 MOJIYUeHHBIH PacTBOpP CTalU MPOIYCKaTh ITHIICH
0 TeX TOop, MOKa HEe 3aKOHYMJIOCH MOTJIONIeHHEe Ta3a. Macca pacTBopa Okaszanack paBHoil 112,7 r.
Borurcnute 00b6€M (J1) TOTIOMIEHHOTO Ta3a (H.Y.).



Pemenue Bapuanra 2

1. VpaBHeHue peakiuu B 001IeM BUC
M9xOy +Y CO2— Mex(CO3)y
MeO + CO2 — MeCOz3 310 yacTHBIN cydyaid pemeHus (HeTOoIHbIN OTBeT, 3 6asia)

2. Omnpenienienre KOJMYecTBa 00pa3o0BaBIIETOCs BEIIECTBA.
v(Al20)= m/M = 0,36 moib M(AI.O3) = 102 2/monw
YpaBHEHHE XUMUYECKOU PEAKIIUU
3Fe304 + 8BAl — 9Fe + 4Al,03
9 mosib — 4 MoJIb
v(Fe) =x moap — 0,36 Moib
BbrurcieHne KOJIMIeCcTBa U MacChl JKele3a
x =v(Fe)=9-0,36/4 = 0,81 mob
v(Fe) = 0,81 moub; M(Fe) = 56 o/monw
m(Fe)= 0,81 -56=4536T
Oteer: m(Fe) =45,36T

3. He pearupyer ¢ apyrumu Bemiecramu KClI
Pearupyer ¢ ocraBmumucs Bemectsamu Mgl

Mgl + 2 KOH — Mg(OH), 1+ 2 K

Mg?* + 24 + 2K* + 2 OH™ — Mg(OH)2 4+ 2K* +
Mg?" + 2 OH™ — Mg(OH). ¥

3 Mgl + 2 KsPOs — Mgs(PO4)2 4+ 6 K
3 Mg?* +8F +6K* + 2 PO — Mgs(POa)z 4+ + 6F + 6K*
3Mg?* + 2 POs* — Mgs(PO4)2 4

4. Fe + 2 HCl — FeClz + H2
FeCly +2 KOH — Fe(OH)z| + 2 KCI
CHOCO6 MOJIYYCHH: BCIICCTBA B ABC CTAAUN (peaKL{I/II/I) CUHUTACTCA pallUOHAJIbHBIM.

5, 0
t=1500°C H,0, HgSO 5
2CH, ———= H-C=C-H ————— = CH;C
~3H, Ng

Crnioco0 nosyyeHus BEIlecTBa B JABE CTaIUU (PEaKlii) CUUTACTCS pallHOHATIbHBIM.

6. CKOpOCTh XMMHUECKON peaKIiu OMpeeNIAeTCss KOJIMYECTBOM BelecTBa (V), MpopearnpoBaBIIero B

enuuuily Bpemend (t) B equnmie oobema (V).
_ Vo—Vvq _Cp—C; _Ac

Tvi(ty—ty)  (tp=ty) At
OOBIYHO KOHIICHTPAIIUU PEarcHTOB BBIPAKAIOT B MOJIB/JI, & CKOPOCTh PEAKIUH — MOJIL/(JI-C).
M(CaCOs3) = 100 r/moms; v(CaCO3) = 0,12 moib = v1
M(K2CO3) = 138 r/momnb; v( K2CO3) = 0,15 monb = v

o o Ac Ac Ac 0,15
COOTHOLIEHHE CKOPOCTEN peakuuii VolVy = —%; —L = —2- =—— =] 25
At At Ac; 0,12

OrtBer. Bropas peakuus nporekana B 1,25 pa3a ObIcTpee nepBoi peakLuu.



7.5S°% + 6 KCI™®03+ 2 H,0O — 3 CI% + 3 K>S0, + 2 H,S™0,
s — 68 —» S* 5
2CI"™ +10e —> CI% 3

8. Ompenenum Maccy CEpHOM KUCIOTHI B UCXOAHOM PacTBOPE.

Mp-p(H2S0s)=v-p =28,08 ~28 r
mp-p(H2S504) ‘o

m(H2S04) = 00 =1,6848 ~1,7r

Peakmust, mporekaromas npu qo6asneHnn SO3 K pacTBOpY

SOz + H2O — H2SO4

I moib  — 1 monb

Vv’(SO3) = % = 0,025 moub (100aBJICHO B PACTBOP) M(SO3) = 80 e/monw

Brrunciienue KoJauuecTBa U MacChl 00pa30BaBUICHCS CEPHOM KUCIOTHI

v’(S0O3) = 0,025 monb, obpazyercs X monb =v’(H2SO4) =1- 0,025 /1 = 0,025 monb
m’(H2S04) = 0,025-98 r/moib = 2,45 1 (HOMOIHUTEIBHO 00Pa30BaIOCh B PACTBOPE)
Macchl ocepHOM KUCIIOTHI B PacTBOpe, mocie qodasinenus SO3

m’’(H2SO4)= m(H2S04) + 2,45 =4,1348 r

m’p-p(H2S04) = mpp(H2S04) + 2=30,08 =30

Brruucnenue MaccoBoil 1011 CEpHOM KUCTOTHI B 00pa30BaBIIEMCsI PaCTBOPE

, __m(H2S04) o0 0
®’(H2S04) = o—p(HZS0T) 100% =~ 13,75 %

OtBer. ®’ (H2S04) ~ 13,75 %.

9. YpaBHeHHE XJTOPUPOBAHUS alKaHa B 00IIIEM BH/IC

CnH2n+2 + m Cl; — CnHan+2-mClm + m HCI 1)

Bbrurcienne Macchl M KOJIMYECTBA THIPOKCH A HATPHsL, HeoOXoaumoro Juist Herrpanmusaun HCI
Mp-p NaoH) = V pp NaoH) * p =19 Mt - 1,05 r/mnn = 20 T

M(NaOH) = Mp-p (NaOH) * ®NaoH) =20 - 0,09 = 1,8 r

m(NaOH) _ 18 _ 0,045 MoJTh M(NaOH) = 40 z/monv
M(NaOH) ~ 40

Briunciaenune koandecTBa ajakaHa

V(NaOH) =

V(CpHonsp) = 0,336 11/22,4 5i/mons = 0,015 mMob

[To ypaBHEeHHIO peakIy HEHTpaTu3auu

NaOH + HCI — NaCl + Hx0 2

V(Hcl) = VNaoH) = 0,045 Monb

[To ypaBHEeHHIO peakiuu XjopupoBaHus (1) ompenensieM MOJIbHOE COOTHONICHHE KOJUYECTB

XJIOPOBOJIOPO/Ia U allkaHa
v(HCl) _ 0,045 _

a v(CnHap, o) "~ 0,015

Yuciao aToMOB ajlKaHa, 3aMEIICHHBIX MPH XJIOPUPOBAHUM alIkaHa, PABHO MOJBHOMY COOTHIIICHUIO

konmuuectB HCI u CnHzn+2

OTBer: Ha XJIOp 3aMECTHIIOCH 3 aTOMa BOJOPO/a.

v (HCl) =mve Hyyy) =

10. YpaBHEHUS TPOTEKAIONTUX PEAKITHIL:

C4HoNH2 + HBr — [CsHgNH3"] Br, 1)
CoHs + HBr  — CoHsBr. 2
[TycTh KOMMUYECTBa JOOABICHHBIX MTPOMMIIAMUHA U 3THUJICHA



v(C4H9NH>) = x Mob; M(CsH9NH>) = 73 2/monw
a v(CzHs) = y Monb; M(C2Hg) = 28 o/monw
Tornma maccel 100OaBICHHBIX MTPONMJIAMHHA U STUJICHA

M(CsHoNH2) = M-v = 73-x (1)

m (C2Hs) = M-v =28y (T)

Macca 1 Koi4ecTBO OpOMOBOAOPOAA

m(HBr) _ mp-p (HBr) - ®(HBr) - 97,2 - 25 _ 24,3 r

100% 100%
v(HBr) =

m(HBr) _ 24'3—0,3 MOJIb M(HBr) = 81 o/mone
M(HBr) _ 81

v(CsHgoNH>) = vi(HBr) = x moib

v(C2H4) = v2(HBr) = y moib

vi(HBr) + vz (HBr) = 0,3 mob, oTcrona

v(C4H9NH>) + v(C2Hs) = 0,3 Mo = x +y = 0,3 Moib

Macca pactBopa yBenuumiack Ha 1127 — 97,2 = 15,15 1 3a cueT BCTYyNHMBIIUX B PEaKIUU X MOJIb

OyTuIaMHHA U Y MOJIb STHJIEHA, T.€.
m(C4HoNH.) + m(C2Hs) = 15,15, cnenoBarensHo: 73x + 28y = 15,15
CocraBnsem cuctemy ypaBHeHu# [73x + 28y = 15,15
{x+y203
Pemenne cucreMsl ypaBHEHU JaeT pe3yabTaT:
x =0,15 moub, Y = 0,15 moiib

[Tockonpky OyTHIIaMUH — KUAKOCTh, TO 00BEM MOMIOMIEHHOTO Ta3a OyeT paBeH:

V(C2H4) = 0,15 mous - 22,4 n/moub = 3,36 11
OrBet: V(C2Hg) =3,36 11



Xumus, cnequagan3anun «XuMush» kpurepuu ouennBanus 10, 11 kaaccsi
1.
Kpurepuu onienuBanus :
3ananue He perieHo - 0 6amios
3amanwue pemnieHo Ha 60% - 3 Gaina
3amanue pernieHo Ha 100% - 5 6amios

2.

Kpurepuu orieHuBaHUS :

3ananue He perieHo - 0 6amios
3ananue pemeno Ha 20% - 1 6amn
3anmanue pemeno Ha 60% - 3 Oama
3ananue pemieHo Ha 100% - 5 Gamios

3.

Kputepuu onienuBanus :

3amanue He penieHo - 0 6amioB
3anmanue peniero Ha 20% - 1 6amn
3anmanue peniero Ha 60% - 3 Oamia
3ananue perieHo Ha 100% - 5 6amios

4.

Kputepuu onienuBanus :

3ananue He peeHo - 0 Ganos
3ananue perieno Ha 40% - 2 Oanna
3ananwue perieHo Ha 80% - 4 6ana
3ananue perieHo Ha 100% - 5 6amios

5.

Kpurepuu onieHuBanus :

3ananue He pemeHo - 0 Gansos
3ananue perieno Ha 40% - 4 Ganna
3ananue pemieno Ha 80% - 8 OannoB
3ananue pemeno Ha 100% - 10 6anmoB

6.

Kpurepuu onieHnBaHus :

3amanwue He perieHo - () 6amioB
3ananue perieno Ha 20% - 2 Ganna
3ananue pereno Ha 60% - 6 6amioB
3ananue pemieno Ha 80% - 8 6amnoB

7.

Kpurepun orieHuBanus :

3amanwue He perieHo - 0 6amioB
3amanwue pemnieHo Ha 30% - 3 6ama
3anmanue pemero Ha 50% - 5 6amnoB



3ananue pemeno Ha 80% - 8 6amioB
3ananue pemeno Ha 100% - 10 6ammoB

8.

Kpurepuu onieHuBaHUS :

3amanue He pernieHo - ) 6amioB
3anmanue pemnieHo Ha 20% - 3 O6aia
3amanue pernieHo Ha 40% - 6 6ayoB
3amanue pernieHo Ha 60% - 9 6aoB
3ananue perniero Ha 80% - 12 Gaios
3ananue perieHo Ha 100% - 15 6amios

9.

Kputepuu onienuBanus :

3amanue He penieHo - 0 6amioB
3ananue pemieno Ha 20% - 3 Oanna
3ananue perieno Ha 40% - 6 OamioB
3anmanue peniero Ha 60% - 9 6amioB
3ananue peniero Ha 80% - 12 6ayos
3ananue perieHo Ha 100% - 15 6amios

10.

Kputepuu onienuBanus :

3ananue He peeHo - 0 Ganos
3ananue perieno Ha 20% - 4 Oanna
3ananue perieHo Ha 40% - 8 6aoB
3ananue perieHo Ha 60% - 12 6anios
3ananue perieHo Ha 70% - 14 6anios
3ananue perieHo Ha 90% - 18 Ganios
3ananue pemreno Ha 100% - 20 GannoB



