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I BAn. BAUIJJAHrblll XHMHKH )J.YlliYH>I(EJJEP 

XHMHHJJ.a xacanJiaMaJihi Mec-eJieJiepH qesMeK Yl!HH eJiqer 6Hp· 
~HKJiepHHH onaT 6HJIMeK sepyp,D,wp. HJIKH 6HJieH aToM eJiqer 
C5HpJIHKJiepH 6HJieH TaHWaJihia. 

l. ATOM Macca - ma~ wetiJJe YJI\binCbi3 xeM 6oJica aTOM• 
Jiaphra Maccacbi eJPier 6HpJIHKJiepHHJJ.e r, I<r 6HJieH aar.a.D.hiJI• 
M8J!bi,D,b!p. · 

MeceJieM: BoJJ.opo.D. aTOMbiHhil{ Maccacbi ma(H) """ 0.000 000 
000 000 000 000 000 000 663 r H-JJ.a 1.66·10-24 r. · 

KHCJIOPOJJ. aTOMbiHbii{ Maccacw: ma(O) -= 0,000 000 000 000 
000 oOO 026608 H-JJ.a 2,66 · 10-ZJ r. 

Yr.11epo.D. aTOMhiHhil{ Maccachi: ma(C) = 0, 000 000 000 000 000 
000 000 020 H·JJ.a 2,0-10-23 r. 

2. MaccaHbil{ aTOM 6HpJIHrH 1. a. 6. yrJiepo.D. aroMhiHbi1J: _MaC• 
·'"} m (c) 2,0·10 - 23 

cachiHhil{ --He JJ.el{.li.Yip, Hri-Ihi M. a. 6-_a__ -
12 12 12 

= 1,66·10-24 r. M. a. 6. aTOMJiaphlfl MaccaJiaphiHbi KH'IH u.mtJP• 
Jiep 6HJieH anJiaTMaK YliHH yJiaHhiJIHH enqer 6HpJIHrHJJ.Hp. 

3JieMeHTHfl aTOM Maccachl ouya aroMbiHbiH MaccaChlHbiH; yr· 
1 

Jiepo.D.blfl aTOMhiHbiH 
12 

MaccacbiHJJ.aH uaqe scce YJIY JJ.hirbiHhl 

repi<e3H<}p. OJJ ,Ar" 6eJIJIHK 6HJieH 6enJieHHJitiap. 
3. OrHOCHTeJI aroM Macca - Ar eJitierCH3 6HpJIHKJJ.Hp. 

3JieMeHTJiepHH. OTHOCHTell aTOM M3CC3Cb1Hbl X3C3DJI3MaK 

3JieMellrJiepHH OTHOCHreJI aroM MaccaJiapbl ArJXI"""' maiXI 
1,66·10-24 

~pMyJia OHJieH XacanJiaHhiJIHp: 5y epJJ.e ,X" BTOMbl}\ XHMHKK 
JeJirHCH.D.Hp. 

1-1 *· ATOM MaccaJiapbi: a) ma( Al)-=4,482·10-23; 
6) ma(Ca)==6,64·10 ~-; 
B) ma(S) == 5,312·10-23; 
r) ma(F e) == 9,3·10 -23; 

; .n) ma(Cu)==l0,624·10-23 r 

6oJiaH 6y SJieMeHtJiepHn oruocureJI aroM MaccaJiapbiHY xacanJia• 
M8~bi? 

* 6y CaHnapblll 6HpHHli(HCH (I) 6a6b1H HOMepHKH, ' aKBHlKH<:H f.4JICI (f) 
MbiCanbU\ TepTHD HOMepHHH repKe3itap. 

s 



qoav;mwH: a) Ar(Al}=-
4

'
482

" 
10 

-
23 

= 27 Ar(Al)- 271 
V I 1,66·10 - 24 t 

6 64·10-23 
6) Ar(Ca) = ' 

24 
=40, Ar(Co)- 40& 

1,66·10-

B) Ar(Fe) = 9'3 · 10 -
2
:
1 

56, Ar (Fe)..,.. 56; 
1,66·10 - 24 

r) Ar(S)= 5•312· 10 -
23 

=32 Ar(,S)-52; 
1,66. w-24 • • 

Jl) Ar(Cu) """
10

•
624

"
10

-:: -64; Ar (Cu) =64. 
1.66·10-

Asora,npo caHblHAaH (NA = 6,02·1023 ) nefiAaJiaHhin xeM sJie• 
M€HTJiepHJl OTHOCHTeJI aTOM MaCCaJiapbiHbi XaCanJiaMaK 60JH1p. 

l-2 ABora.11.po caHbiHAaH nefiAaJiaHbln aTOM MaccaJiapbl: 

a) ma (Na) == 3,82·10-23; 
6) ma (N) = 2,324·10-23; 
B) m0 (Zn) ..... 10,79·10-23 

6oJiaH 6y SJieMeHTJiepHa OtHOCHTeJI aTOM MaCCaJiapbiHbl XaCanJia• 
M8Jib!? 

lfaayJIHwH: ABoraApO caHhiHbl neAAaJI8Hhm, awaKA8Kbl ¢op· 
MyJia 6o10Hqa OTHOCHTeJI aTOM MaccaJiapbl xacanJiaMaJibl. Ar(x)== 
=m0 (X)·NM 6y ep.11.e NA=6,02·10-23. 

AJiapbiC: a) Ar(Na) = 3,82·10 - 23 ·6,02·10-23,..,. 22.98,..,23; 
6) Ar(N) = 2,324·10-23 ·6,02·10-23 = 14; 
B) Ar (Zn) = l0,79·6,02·1Q-23 -= 65 . 

.UHAMeK, Ar (Na) = 23; Ar (N) = 14; Ar (Zn) = 65. 

t-3. M. a. 6.·AeH neti,naJiaHbHI, aTOM MaccaJiapbl: 

a) ma (Mg) = 3,984·10-23; 
6) ma (Mn) = 9,13·10-23; 
B) ma (P) = 5,146·10-23 

6oJiaH 9JieMeHTJiepHJl orHocareJI aTOM MaccaJiaphiHbi xacanJiaMaJibJ. 

()l(ora6hl: a) Ar(Mg) == 24; 6) Ar(Mn) -=55; B) Ar(P) = 31.) 
1-4. ATOM MaccaJiaphi: a) m0 (K)=6,474-10-23; 

6) m0 (SI) = 4,648·10-23; 
B) ma (F)= 3,154·10 - 23 

6oJiaH 9JieMeHTJiepiHt OTHOCHTeJI aroM Macc,aJiapb!Hbl Aaora.11.po 
caHbi apKaJihi xacanJiaM aJibt. 
:>K,ora6bt: a) Ar(K)=39; 

6) Ar(Si) = 28; 
B) Ar(F) = 19.) 



J-5. 3JieMeHTJiepHJ-t OTHOCHTeJI aTOM M3CC3JTapb1: 
a) Ar(Ne) == 20; 6) Ar(B)== 10; s) Ar(O) == 16 6oJica, .• <'m.a.a 
OJiapbiJ-t aTOM MaccaJiapbiHbi xacanJiaMaJibi, 

lJeayJIHWH: 3JieMeH.TJiepHJ-t aTOM MaCCaJiaph!Hbl eKapt1.3Kbl 
MeCeJieJiep)leH yryp aJibm, HKH ycyJI OHJTeH xacanJian 6oJJap. 

1. OruoCHTeJI aTOM Maccacb!Hbl 1,66·10-24 ·e KeneJirMeK oR• 
.neu: 

a) m4 (Ne) = 20·1,66·10-24-= 33,2·10-ll-t == 3,32·10-23, 
m4 (Ne) == 3,32·10-23 r; 

6) m4 (B) = 10·1,66·10-24 .;. 1,66·10-23, 
ma (B)= 1,66·10-23 r; 

B) m4 (0) = 16·1,66·10-24 ... 2,656·10-23 r. 

2. OrnocHTeJI aTOM MaccaJiapbiHbl asoraJlpO caHblHa ( m4 ==-

- A,(XJ} 6eJIMeK 6HJieH: 
NA 

a) m4 (Ne) ~ 23 == 3,32 .t0-23, 
6,02· o-

ma (Ne) = 3,32·10-23 r; 

6) m4(B) ==- 10 
23 

,... 1,66d0-23f 
6,02·10 

ma (B) ... 1,66·10-23 r; 
16 

B) ma(O)-
6
•
02

.}023 -2,656·10-23, 

m4 (0) == 2,656·1 0-23 r. 

1-6. a) 3JieMeHTMJ-t OTHOCHTeJI aTOM M8CC3JI3pi:.t: 
a) Ar (Fe) .... 56; 6) Ar (P)- 31; B) Ar (K) =- 39; 
r) Ar (Ao) -=108 

6oJTca, OHJla oJiaphlJ-t aroM MaccaJiapbiHbi M. a. 6. apKaJihl xa• 
canJTaMaJI bl, 

6) 3JieMeHTJiepHJ-t OTHOCHTeJI 3TOM M3CC8JI3pbl: 

a) Ar (Ba) == 137; 6) Ar (Br) = 80 s) Ar (Mg) = 24 

6oJica, oH.z:ta OJiapbiJ-t aroM MaccaJiapb!Hbl aBora.llpO caHhl apKaJILI 
xacanJiaMaJibi. 

Ma.ll.ll.aHblll OTHOCHTeJJ MOJJeKyJJSI p (M,) MaCCaCbiHbl 
xacanJiaMa K 

Ma.z:t.n.aHbiJ-t OTHOCHTeJI MOJTeKyJIHp MaccachlHbl yq ycyJI 6uJieuz 
1) MU.ll..li.3Hbl}\ MOJieKyJiaCb!H)laKbl aTOMJiaph!J-t OTHOCHTeJI aTOM 

MaccaJiaphiHbi }K.eMJieMeK; 
2) MOJieKyJiaHhiJ\ MaCC3Cbi (mM) 6epJieH OOJICa, OHbl M. a. ().. 

•He (1,66 · 10-24 -e) 6eJIMeK; 
7 



3) MO.neJ<yJiaHm( Maccac~>mbl AaoraJJ.po cam.tnft N"(8,02· 102S) 
RenentMeK 6HReH xacanJian 6o.11ap. 

t-7. Awai<.na XHMHJ<H cpopMyRO.III.lphl 6cpJJeu MIUlAI\JIII(HoiH 
OTHOCHTeJI MOJieKyJIRp M8CCBJI<1phiiH>! OTIIOCHTCJI llTOM MllCCilJJO• 
pb!H bl 2l(eMReMeK 6HJiell XOC!II!Jill MOJibl: 

lJeayJIHUJH: 

a) Mr(Ab03) =2·27+3·16=54+48•102, 
6) Mr (HzS04) = 1·2+32+ 16·4•98. 

r) Co(NOa).. 

Mr(l\h03) -102; 
Mr(lhSO.) -98; 
Mr (Cuso.) -160; a) Mr(CuS04) =64+32+ 16·4 ... ]60j 

r) Mr(Ca(NOa)2)=40+2·62=164, Mr (Ca (N03)2) -164. 

1-8. 3rep-.ne Ma.n.nanapbiH. MOJieKynflp MaccaJiaphl: 
-23. 

a) mM (C02) =7,3·10 r • 
-23 • 

6) mM (H20) =2,988·10 r ' 
-23 

s) mM (02) =5,312·10 r 

6onca, OHYH. M. a. 6 .-He se asora.npo caHbiHa 9cacJiaHbin OJiaphHl 
OTHOCHTeJI MoJieKyJUJP MaccaJiaphiHhl xacanJiaMaJihl. 

lJe3yJJHWH. 1) M. a. 6.-He 9cacJiaHhln, OTHOCI1TeJI MoJieKyJIHp 
mM 

MaccaJiaphiHhi xacarrJiaHpbiC. Mr = 
1
•
66

.
1 0 _ 24 <PopMyna.naH nei\· 

J1.3Jl3HHpbiC. 

7 3-10-23 
a) Mr (C02) = · 24 =44, 

1,66·10-

6) Mr(H 0)= 2,988-lo-23 =18 
2 1,66·10-24 t 

Mr(H20) = 18; 

B) Mr(O)= 5,312·10~23=32 
2 1,66·10-24 • 

2) Ma.n.naJiapblH. MOJieKyJIHp MaccaJiapbiHhl Asora.npo canh!Ha 
KeneJITMeK 6HJieH OTHOCHTeJI MOJieKyJI.R.p M8CC8JI3pb!Hbl TaiiHpbiCl 

· Mr=mM·N A. 
a) Mr (C02) =7,3·10-23 ·6,02·1023 =44, 
6) Mr (H20) = 2,988 · I0-23 ·6,02·1023 = 18, 
B) 'Mr(02) =5,312 · 10-23 ·6,02·10-23 ==32, 

Mr (C02) =44; 
Mr (H20) = 18; 

Mr(02) =32. 

1-9. a) AwaK,naK bi Ma,n,naJiapbtH. XHMHKH ¢opMyJiaJiaphiH· 
,1laH yryp aJiblii, OTHOCHTeJI MOJieKyJIHp MaccaJia pbiHhl xacarrJiaH.l 

• 
a) AgN03; 6) Cu (OH)2; a} Na20i r) NaC1; .n) MgS04; 
e) Fe(NOa)s 



J . ~ 

Tanh1JiaH OTHOCHTe.n· MOJJeKy.nHp MaccaJiapbi KHra6bla axhlphl1l.Lla· 
Khl ra6JIHIJ.aJl.aH 6apnan repya.. 

6} Ma.ll.lta.napbrll MOJJeKyJinp MaccBJJapbl: 

8) mM {CI2)=11,786·10 -f3 6) mM(H2)=3;32·10 -r; 
B) mM(02)=5,3·10r23 60Jica, oH.na M.a. 6.-.neH Be asora.npo 

caHbiH.naH neii.naJJaHhln, o.napbiH. OTHOCHTeJJ MOJJ eKymip MaccaJJ a· 
pbiHbi xacanJJaMaJihi. ()K,oraobi: a) Mr(CI2) =71; 6) Mr(Hz) = 
=2; B) Mr(02)=32.) 

1-10. a) CyByH. (H20) OTHOCHTe.n MOJieKyJIRp Maccachl BO· 
,ll.OpOJl.biH. (H2) OTHOCHT€J1 MOJieKyJISip M8CC8CblH)l.aH Haqe 9CCe 
Ken? ()i(ora6w: 9 acce.) 6) KHcJIOpOJI.blH. (Oz) OTHOCHTeJI MOJie• 
KYJISip M8CC8Chl MeraH ra3blHb!H. (CH4) OTHOCHTe/l MOJI€KYJH!p 
MaccachiH.ll.aH H&qe acce Ken? ()K,ora6bl: 2 acce.) B) MarHHJ\ OK­
CH.ll.IHIHll (Mg0) OTHOCHTeJI MOJICKYJIRp Maccacbl MarHH.i% CYJlb· 
$8Tblllblll (Mg504) OTHOCHTeJJ MOJieKyJIHp MaccaCb!H.ll.8H, H<Fle 
scce KH•IH? (.IK.ora6bl: 3 acce.) 

IJbJJJUiblpbiMJJbl Ma,ll,,ll,anap,ll,aKbl aJJeMeHrnepHtt Macca 
raruaUibiKJiapbiHbl xacan.naMaK. ct>opMyJJa 6oiOH'Ia 

. xacan.naMa.nap 

1-11. MHc cyJHpaTbiH.ll.aKbl (CuSO~) aJieMeHTJJepHH Macca 
rarHaWbiKJJaph!Hbi xacanJiaMaJJhi. 

lJe3yJIHwH. CuS04·.ll.&KH aJieMeHTJiepHH OTHOCHTeJI aroM Mac­
caJiaphlH.naH Be aroM caHJiaphm.naH yryp aJihln, oJiap&IH Macca 
rarHBWbiKJJapbiHbi xacanJian 6onap: m(Cu): m(S): m(O) =64t 
: 32 : 16 · 4 = 64 : 32 : 64 = 2 d : 2 (32-a rhlcraJI.II.biD aJihiH.ll.bl.) A roM· 
nap&IH Macca rarHaWbiKJiaphiHhl .nypJIH Macca 6HpJIHrHH.ne (r, 
Kr se rn . M.) BH.JIBTMaK 6oJJap. MeceJieM: 2 r Cu, 1 r S; 2 r 0. 

1-12. MarHHH OKCH.ll.HH.naKH MgO MarHHHHH ae KHCJiopo.D.hlfl 
Macca raTHaWhiKJiaphlHbl xacanJJaMaJJhl. (JK.ora6bl: 3t2.) 

t-13. a) AwaK.naKbi tlbiJJWbipbiMJJbt Ma.n.u.aJJapJlaKh! 3JJeMeJJT• 
nepmt Macca raTH8WbiKJJ3f>blllhi xacanJJaMaJibll a) SOt; 0) Si022 
B) Cu(OH)2; r) H&O; .11.) CuO; e) CH •. 6) 4blJIWhlpbtMJJbl MaJl· 
.nan a p.u.aKbt sJieMeHTJ!epHt~ Macca rarHaWhiKJia pbiHbl xacanJiaMa 4 

Jib!: a) . CaCOa; 6) MgSi03; B) Fe20a: r) FeS04; .11} CaBrs. 
1-14. 4biJIWblpblMJibl MB.ll..ll.3Hb!H. MOJleKyJJ8CbiH.D.8 HRH STOll 

aJIJOMHHHH Be yq aroM KyKypr Gap. AmoMHHHii ae KYKYPilHH Jl04 

Jib! peaKU.IHI mpMeKJJHrH y'lHH OJiapbl HaXHJJH Macca rarHaUibiKAa 
aJJMaJiw? l /_ t/ 

IJeJyJIHWH. m (AI} : m (S) =27 ·2: 32·3=54 :96=9! 16. ()Ko .. 
ra61>1: m(\l): m(s) ==9 ; 16.} 

1-15. KaJihiJ.Hii: cyJibcpH.U.HH.ll.e Mace a raraaUiblKJiap: 111 (Ca) 1 
: m ( S) = 5 : 4 6onca, oH.na OHYH Maccacbl amaK.naKbl caaJiap JIJII!I 
OoJiyn 6HJJepMH? · , 

a) 18 r; 6} 40 r; B) 63 r; r) 100 r. 
'lelyJIHWH. 1) BepJieH caaJiap sneMeurnepHH. Macca raTHI• 

• 



Wb!KJJ8pb1Hbll{ X\eMHHe (5+4=9) raJibiHJI.biCbl3 6E>JIYHCe, OHI1.8 
wonya HJihi Maccanbi KaJJbUHA cynh<pH.AH 6onyn 6Hnep. 3rep 6a· 
JiyuMece 6onyn 6HJIMe3. a) 18 r 6oJiyo 6HJiep, ce6~6u 18: 9=2. 

•. 18·5 18·4 
OH.na: r<Ca}: m(S) = -9- l 9= 10:8. 

6) 40 r 6oJiyn 6HJIMe3. 
63·5 63·4 35 

n) 63 r 6oJiyn 6HJJep. 63: 9=7. m (Ca) : m (S) = -
9
- S 9 = 

: 28. r) 100 r 6oJiyn 6HJJMe3. 
1-16. KpeMHHii oKcH,ll.HH,ll.e 3JieMeHTJiepH1i Macca rarHaWhiK­

Jiapbr: m(Si): m(O) =7: 8 6onca, OH.Il.a ouyil Maccachl awaK.u.aKhl 
caHnap HJibl 6oJiyn 6HJiepMH? 
a} 75 r; 6) 40 r; s) 105 r; r) 150 r; 1.\) 49 r. 

1--17. KaJJhUHH oKCRJI.HH.Il.e KaJJhURHHii se KHCJIOPOA~Ii Macca 
rarHaWhiKJiaphi 5: 2 6oJJca, oHyfl 21 r KaJibUHH OKCR.Il.HHAaKH 
K8JibUHHHH. Be KHCJJOpOJI.biH. M8CC8JJapbiHbl TanM8Jib1? 

lf93YJIHUJH. 21-H, raTH8lllbiKJJapbiii; .)KeMHHe (5+2=7) 6aJiyn, 
rarHaulhmnapbtH. xep 6HpHHe KaneJJ.AfiapHc. 

21-5 ( 21·2 
OH.11.a: m(Ca)= T =15 r; m(Ca)=l5 r, m 0)- -

7
--6; 

m(0)=6r. 
1--18. a) Llare.11.e (Si02) KpeMHHHHU Be KHCJIOpO.II.blft M8CC8 

raTH8llihiKJiapbi 7 : 8 OOJICa, OH.Il.a 120 f 'lareJI.aKH KpeMHHHHI{ Be 
KHCJJOpO.Il.bi!i MaccanapbiHbl xacanJiaMaJibl. (iK.ora6hl: m (Si}­
= .56 r m (0} = 64 r.) 
6) XeK .11.8lliblHAa (CaC03) K8JibUHHH1i, yrnepO.Il.biU Be KRCJIOpO­
.Il.bii{ Macca rarHallibiKJJapbl 10: 3: 12 6oJica, OH.Il.a 60 r xeK .11.8· 
lllbiH.Il.aKbl K8JibUHHHU, yrJiepO.Il.biU Be KHCJIOpO.AbiU M8CC8JI8pb1Hbl 
xacannaMaJibl. ()K.ora6hl: m(Ca) =20 r; m (C) -6 r; m (0)""' 
=24 r.) · 

~opMynanap 6o~Dqa xacannaManap 

1-19. 164 f MHC OKCH.Il.HH.ll.e (Cu0) H~qe rpaM MHC 6ap? 
4e3yJinwu. Mr (CuO) = 16+64=80. 80 r Cu0-.11.a 64 r Cu 6ap 

164- II - xr-- II -
80: 164=64: x; x= 164

'
64= 13lr- x= 131 Cu 6ap 

80 I 

(c ) 
m(CuO)·Ar(Cu) 164r·64 

131 R·.ll.a m u = ==- = r. 
. Mr(CuO) 80 

10 

1-20. a) 28,8 r Fe0-.11.a ,neMpHa Maccacbl Halle? ()K.ora6bll 
22,4 r Fe.) 
6) 24 r FeS2·.11.e KYKYP.Il.Ha Maccacbl uaqe? ()l\ora6blz 
12,8 r.) 
a) 30,6 r AhOa-Ae amoMHHH!i Maccacbl Haqe? (iK.ora· 
6bl: 16,2 r.) 



J-21. Mnc KOJJtie)l.aHblllhlll CuS2Fe 73,6 rpaMbln,na MHCHil ae 
,lleMpna MaccachlHbl xacannaMaJJbl. ()Kora6hl: m (Cu) =25,6 n 
m(Fe)=22,4r.) · 

I ~22. A30T ,neKynn xeKMyu,ne yJJaHhiJJHH aMMOHHfi HHTpaTbi· 
Hhlll NH4N03 400 Kr-JI.a, H;}'le Kr a30T 6ap? ()K,ora6hi: 140 Kr.) 

1-23. 985 rpaM 6apHH Kap6oHaTb!H)l.8Khl (Bac;03) 6apHHHHil 
MaccachiHhi x acarrJJ aMaJJ hL ()K,ora6bi: m (Ba) = .63 r .) · 

1-24. foBypJI.aK ce6HTJJepHH)l.e JI.YW reJJii:m Be raJJhiilJJhirhr 
OHpHalJe ep·)l.e 3 M-e €TH;}H MHHepaJJ IJ;eJJeCTHHHil (Sr$04) 96,8 

. rpaMblH,na, H;}lJe rpaM cTpouu;uii 6ap? ()i{.ora6hl: 17,6 r.) 

lf.biJJWblpblMJJbl M3)1.)1.3JJ8p)I.aKbl SJieMeHTJiepHI\ Macca 
yJiywJJepuuu xacanJiaMaK 

1-25. Mnc cyJib¢aThlH)l.aKbl (CuS04) 9JieMeHTJiepuH. Macca 
YJIYWJiepmm xacanJiaMaJibl Be npou;eHT)l.e aH.JJaTMaJihi. 

lJ93fJIHWH. 1) MHC CYJih<lJaTblHbiH. OTHOCHTeJJ MOJieKyJJHp M8C• 
cacblHbi xacanJJaHphlc: Mr (CuS04) =64+32+64= 160. 

2. 3JJeMeHTJiepHH. Macca yJJywJiepuun xacanJiaHpbic. OnyH. 
YlJHH )l.erHWJIH aJieMeHTHH. OTHOCHTeJJ aToM MaccacbiHbl aTOM ca­
HhlHa KeneJJ)l.Hll OTHOCHTeJJ MOJieKyJIHp Macca 66JIH;}p1IC. W (Cu) = 

64 32 = -
1 

=0,4 H-)l.a 40%; W(S) =-- .=0,2 H-.n.a 20%; W(O) = 
60 l GO - · 

16·4 
a::: -

1
- =0,4 H-)l.a 40% (npou;eHT)l.e aH,JJaTMaK yquu Macca YJIWH 
60 

100-e KeneJJ)l.HJJilap) . 
1-26. XHMHKH ¢opMyJiaJiapbi Al20s, Fe203, Cr20a 6oJJaH 

6HpJieWMeJiepRH. XaHCbiCbiHll.a KHCJIOpO)I.blH, Macca npOUeHTH KEHI? 
()i{.ora6hr Al20a-J1.e) . 

1-27. A)l.aT)l.8Khi ailnaHbiH. ¢opMyJiaCbi Na20·Ca0·6Si02 
6oJica, OH)l.a OH)l.aKhi OKCH)I.JJepRH. Macca ymnynn xacanJiaMaJibl 
Be npOU€HTli.C aH.JJ8TMaJibl. 

lJe3yJJumu. Mr (Na20· Ca0·6Si02) =62+56+360=478, 

W(Na20) = 4
6

7~ = 0,13; H·JJ.a 13%; W.(CaO) = ~~ = 0,117 

H-JI.a 11,7%. 

W (Si02) = 
60

"
6 

=0,753; H .. )I.a 75,3%. 
478 

1-28. XpycTaJJ aiinaHhiH. JI.Y3YMHHe Na20·Pb0·6SiOa ¢op· 
MyJia .n.orphr reJIH;}p. Ou.n.aKhl xep OKCH)l.JiepHa Macca ymuyuo 
xacanJiaMaJibi Be npoueHT)l.e aaJJaTMaJibi. (JK,ora6hl: W (Na20) ~ 
c==9,6% W(Pb0)=34,57% W(Si02)=55,8%.) 

1-29. a) AuopTFIT MHHepaJibiHbiH. ¢opMyJiachl: CaO • Ah03 ·; 

·2Si02; 6) AJih6HT MHHepaJibiHbiH. ¢opMyJiachr: Na20·Al20s•l 
·6Si02. MuuepaJIJiap)l.a PKCH)l.Jiepua, Macca yJiwyHH xacanJiaMa• 
Jibl Be npoueHT)l.e aH.JiaTMaJihi. 

II 



(.IK.ora6hi: a) W(CaO) =20% W(AI20a) =36,7% 
W(Si02) =43,3%; 6) W(Na20) =11,8% 
W(Ab0s)=l9,5% W(Si02)=68,7%.) 

1-30. 6apJJar uw Jli I 

lfbiJilllbipbiMJibi Ma.rtll.aJiap.n.aKbl 9JieMeHTJiepHH. Macca yJiyrnnepu­
HH xacanJiaMaJihl Be npoueHT.lle aH.JiatMaJibl. 

t. HF 13. CaBrll 25. CuS 
2. Fe20s 14. MgBrt 26. CaJ2 
3. CuO 15. NH.NOs 27. Fe(OH}2 
4. Fe2 ( S04) a 16. Si02 28. MgCOa 
5. Cr2Ss 17. CH4 29. H20 
6. MgSiOs 
7. MgO 
8. Ca (N03)2 

18. KOH 
19. NaNOs 
20. Na3PO, 

30. NBs 
31. H2S 
32. MgS 

9. KF 
io. BaCI2 

21. ZnCI2 
22. CuCl2 

33. CaS 
34. Al2Ss 

11. so2 23. CaF2 35. FcS 
12. C02 24. SOs 36. Mgso. 

1-31. YMyMhi XHMHKH cpopMyJiacbl AI2Xa 6oJiyn, aJIIOMHHHH. 
MaCC8Cbl 36% OOJIC8, OH.ll.a OJ! M8.ll..ll.8HbU~ OTHOCHTCJJ MOJICKYJISip 
MaCC8Cb!Hbl Be XllMllKH cpOpMyJiaCb!Hbl TallM8Jibl. 

lJa3yJIHruH. XHMHKH cpopMyJia.n.aH yryp aJicaK, aJIIOMHIHHI. 
Macca raTHalllbirhi (AI) =2·27=54. a. 6. 6oJiap. 

1. Ma.n..n.aHhiH. OTHOCHTCJI MOJieKyJIHp M8CC8Ch!Hhl T8ilSipb!Cl 
. 54 a. 6 . .n.y3ilap 36% 

x a. 6. - II 100% 

54: x=36: 100; x= 54
'
100 =150; Mr(AbXs) ==150 H-.n.a 

36 

W Ar (Al)· 2 " 0,36 oH.n.a Mr (Al2Xa) = ~ == 150. 
(AI) ,.,., Mr (Al

2
X

3
) 0,36 

2. Ha6eJIJJH 9JJeMeHTHH. a. 6.·H 150-54=96 a. 6. MoJJeKyJia· 
A8 H<J6eJIJIH 9JieMeHTHH. yq aTOM,!laH .n.ypRH.ll.blfh!Hbl 6HJiliD, OHY!l 

96 
OTHOCHTeJI aTOM MaccacbiHbl tanHpbiCI Ar (X)= - ·- 32, OJI 

3 
S-.n.Hp. 

t-32. XHMHKH q,opMyJiacbll a) X20a-.n.a KHCJJopoA- 30%1 
0) XO-.n.a KHCJJopo.n.- 40%; B) X2S-.n.e KYKVPT- 20% 6oJica, 
OH.ll.8 Ma.ll.,!l8JJ8p.ll.8Kbl Ha6eJIJJH 9JJCMeHTJJepH KeCfHTJieMeJIH. ()I(O• 
ra6hi: a) Fe; 6) Mg; B) Cu.) 

1-33. a) Na2SO.·nH20-.n.a cyscya Na2S04-HH. Maccacs 
44,1%; 6) K2S · nH20 cyBya Maccachl 45% 6oJica, ou.n.a n-ua 6a· 
xachlnhl TanMaJibi? (:>K.ora6hl: a) Na2SO.·lOH20; 6) KiS·5H20.) 

12 



Ma)l.)l.aHbi~ Myxaapbl. MoJib 

v- Ma,n.naHhi~ MyK.nap OHpJIHrH MOJI,ll,bip. MoJib esyn.ne 
Ma,ll,,ll,aHbiH: 602 000 000 000 000 000 000 000 (602 CeKCTHJIJIHOH), 
51-,ll,a 6,02·1023 MOJieKyJia 51-,ll,a 6eJie)i{.HKJiepH CaKJiaSIH MyK,naphf• 
)l,blp. 

)-34. 6syH)l.e 18,06·1023 MOJieKyJia caKJiaHH Ma)l.)l.aHbll{ MYK• 
,ll.apbiHbi xacariJiaMaJihi. 

lJesyJIHWH. I ycym . 
N 

". == NA • By epJJ.e: v- Ma,n,naHbiH. MYK.napbl (MOJih); N- Ma;J.~ 

.naHhiH. MOJieKyJiaJiapbiHhiH. caHbi; NA- 6,02·1023/1 MOJib H-)l.a NA== 
=6,02·1023 MOJib~l MOJieKyJiaJiapblH. CaHbl, . 

18.06·1013 
V == == 3, V = 3 MOJib. 

6,02·1023 

JI -ycyJI: 1 MOJib 6,02·1023 MOJieKyJia caKJia.Hp X MOJib 
18,06·1023 - U- - U- l;x=6,02.t()2a: 18,06·102

3 

18,06·I023,J 
X = ==3, X=3 MOJib, 

6,02·1023 

1-35. a) 0,4 MOJib H20-)l.aKbi; 6) 2 MOJib 02·J1.aKH; B} 0,5 
MoJih H 2-)l.aKH MOJieKyJiaJiapbiH. caHhi Haqe? 

'le3ynuwu. N A -= 6,02 · 1 023 ; 

a) 1 MOJib H20-.na 6,02·1023 MOJieKyJia 6ap 
0,4 MOJib - II -x - U - - II -x 

1 : 0,4=6,02·1023 l X 

X== 6,02 1023.0,4 = 'ilr> 408· 1023 
1 !'""• 

X= 12,403·1023 MOJieKyJia (H20). 

5) 1 MOJib 0 2-)l.e 6,02 ·1023 

2 MOJ!b- II- X 
1; 2=6,02·1023: X 

i 

X== 6,02·I02a,2 = 12,04·1023, 
I . 

x-12,04·1023 MOJieKyJia (02]~ 
a)· l MOJih H 2-.u.e 6,02·1023 

2 MOJib-11 -X 
1 :0,5=6,02·1023 !X 

6 02·1023·05 ' 
X= ' I ,X=3,01·1023 MOJieKyJia (H2). 

1-36. 6APJIAf Hill 1\9! 2 
lien rap an (TaK noMepJiep). fepxesiiJieH MOJib MYKJI.ap.u.aKJJ 

H20·.na Haqe MOJieKyJia 6ap,nhirhiHbl xacanJiaMaJihl. 
Car Tap an ()K.y6yT }JOMepJiep). fepKe3HJieu MOJieKyJiaHbl caK0111 

JiaJiu cysyH. MyK.na pbiHbl ( MOJib) xacaiJ.JiaMaJibl. 



I. 0,6 MOJlb 

2. 1,204 . 1073 

3. 0,2 MOJib 

4. 301 . 1023 

6. 0,3 MOJ!b 
6. 18,06 ·1023 

7. 0,7 MOJ!b 
8. 1,806 . 1 023 

9. 3 MOJ!b 
10.30,1 ·1023 

II. 2 MOJib 
12. 1,505 . 1023 

t;j, 0,8 MOJib 

14. 12,04 ·1023 

15 0,4 MOJtb 

16. :!6,12 .f023 

l 7. 5 MOJlb 
18. 3,G 12 . 1023 

J 9. 0,05 MOJ!b 
20. 42,14 .Jon 
21. O,J MOJih 

-22. 48,16 ·1023 

23. 0,9 MOJlb 
24. 4,214 ·1023 

25. 0,02 MOJII, 

26. 6,02 . I 023 

27. 0,08 MOJib 

28. 9,03 . 102' 

29. I ,6 MOJib 

30. 15,05 ·1021 
31. 2,5 MOJ!b 
32. 5,418 ·1021 
33. 3,5 MOJib 
34. 4,816 ·102' 

35. 4,5 MOJib 
36. 6,02 ·1023 

MonSJp Macca- Ma,!I.,n.aHhiH. MaccachiHbiH. (m} MOJib MYK,1I.a-

pbiHa 6onaH rarnaliihir&r.n.&rp: M = 
V MOJ!b 

MoJIHp Macca - 1 MoJJyH. Maccachi.D.bip. On caH ralf,1I.aH OTHO­
CHTeJI aTOM Macca se orHocinen MoJieKynHp Macca .n.eH..n.Hp. EKap­
JI.a rerHpHJieH cpopMyJia,n.aH yryp aJiblHCa, OHY!l 6HpJIHfH r/MOJib 
6onap. 

l-37. a) Maccachl 9 r 6onaH 0,5 MyK.n.ap {MOJib) cysyu., 
6) MaccaCbl 14 r OOJiaH 0,25 MOJib ,!I.eMpHH.; 
B) 16 r MaccaJibl 3,01·2023 caHbi KYKYPT aroMhiHbl caK· 

lJiaHH KYKYPAHH. MOJIHp MaccanaphiHbl xacannaMaJibl. 

qe3yJUilllH, a) M (H20) m(H20) = 9
r = 18 r/MOJibi 

v(H20) 0,5 MOIIb 

M (H20) = 18 r/MoJib. 
Mr (H20) =2+ 16= 18 Mr=M = 18 caH Taii.n.aH MOJISIP Macca 

lle~:~,.n.np. 

6).M(Fe)= m(Fe) == 14r =56 r/MOJih; 
v Fe 0,25 MOJib 

M(Fe)=56 r/MoJib Mr(Fe)=M(Fe) caHraii.n.aHMr(Fe)= 
=56. 

B) By ep.n.e HJIKH v (S) = ~(S) cpopMyna 6oroHl!a KYKYP.li.HH. 
A 

MYI\Jlapb!Hhi (MOJib) ranHp&rc. Coa M (S) = m(S) 6orOH'-Ia MOJIHP 
· · v(S) 

3 Ol·l 02J 
MaccacbiHbi TanHpblc: v (S) = ' =0,5 MOJib, M (S) :::a, 

6,02·ll3 
16, -= ----=--- =32r/MOJih; Mr(S) =32; M=32r/MOJih. 

0,5 MOJ!b 

14 

1-38. a) Maccacbi 126 r 6oJiaH a3oT Kncnorac&IHhiH. (HNOar~ 
6) 1,505·1023 MOJieKyJia caKJiaHH yrnepo.n. OKCH.II.HHHll 
(C02) MYKAapbiHhi (1\fOJib) xacanJiaMa.rr&r. 

IJe3yJinwn. a) Myu,n.aH ·6ei1JI()K Mr=M 6onaHJihirlll yqua 



MOJIHp M8CC8Hbl 8TOMJJ3pb1H, OTHOCHTeJI M3CC8Cb1Hbl repKe3HaH 
Ta6JIHU.a 6oiOH1Ja xacanJiaHpblc. 

'I (HNO) = m(HNOa), M(HNO·} =63 r/MOJib' 
. ' 

3 M(HN03)' " 
1 

v (HNOa) = 126
r ==2 MOJibJ 

63r/MOJ!b 

6) v (CO ) = ~ •- 1
'
505

'
1023 

=0 25 MOJib, 2 
NA (1.02·1023 

' 

1-39. Awar<.n.aKbl MaManapbiH. MOJIHp MaccaJiapbiHbl xacan­
JiaMaJibl a) Mg(N03)2; 6) Ca3 (P04)2; a) Ca(OH)2; r) Fe2 (S0.) 3 

lJa3ynuwu. «Mr» can TaiiAaH «M-e» AeH. ooJiaHJibirbl yqHu, 
OTHOCHTeJI MOJieKyJIHp M3CC3Cb1Hbl X3C3DJI3Hb!Wb1Mbl3 HJibl X3· 

canJJaHpbrc. (1-7, 1-8, MeceJieJJepe cep.). 
a) Mr(Mg(N03)z)-24+2(14+48)=148; M(Mg(NOa)2)= 

-J48 rjMOJlb, 
6) Mr (Ca3 (P04)2) =3-40+2 (31 +64) =310; M (Cas(P04)2) = 

=310 r/MOJib, 
B) Mr (Ca (OH)2) =40+2(16+ 1} -=74; M (Ca (OH)2) =74 

r/MOJ!b, 
r) Mr(Fe2(S04)a) =2·56+3· {32+64) =400; M(Fe2 (S04)a) == 

o=400 rjMOJJb, 

1-40. 6apnar uw Nll 3 

Ma.n..n.aJiapbiH. a) MYK.n.aphiHbJH. Maccacbl Be 6) MoJieKyJ1Hp 
cpopMyJiachl 6epJieHAe oJiapb!H. MOJIHp MaccachiHhi xacanJiaMaJibl. 

Jl a I 6 ITMI a I 6 

I 0,5 MOJib 71 r, Na2so. 19 0,3 MOJib 16,8 1' CrO 
2 0,1 MOJib 14,8 r Mg(NOah 20 3 MOJ!b 270 r Fe(OH)2 
3 0,1 MOJib I r caco, 21 0,7 MOJib 112 r Fe20s 
4 0,3 MOJ!b 35,7 r KBr 22 O,J MOJib 16,1 F znso. 
5 0,2 MOJ!b 18,8 ll K20 23 0,5 MOJib 85 r AgNOs 
6 0,4 MOJib 28,8 r CaS 24 0,8 MOJib 44,8 1' MgS 
7 0,01 MOJib 4,08 I, Alia 25 0,5 MOJib 31 r Na20 
8 4 MOJJb 64 F CH• 26 0,02 MOJib 4 I' Cr2Ss 
9 0,5 MOJib 76 r Cr20s 27 0,2 MOJib 20,6 1' NaBr 
JO 0,25 MOJib 14 1' KOH 28 0,6 MOJib 61,2 1.' AI20s 
11 0,25 MOJib 30 11 CaSOs 29 0, l MOJib !8,4 r MgBr2 
12 0,2 MOJib 14,8 ll Ca(OH), 30 2 MOJib 128 r 502 
J3 5 MOJib 390 r Na9S 31 0,2 MOJib 932 1' CuS04 
14 0,4 MOJib 56,8 I' P20s 32 0,1 MOJib 9,9 r Zn(OH)t 
15 0,03 MOJib 8,88 l' Fe Bra 33 0,4 MOJib 32,4 F ZnO 
16 0,2 MOJib 30 I' Nal 34 0,2 MOJib 48,4 I' Fe(NOa)t 
J7 5 MOJib 85 1' ' NHs 35 0,3 MOJib 45 r AlaSa 
18 2 MOJib 272 I' caso. 36 0,4 MOJib 75,2 I' Cu(NOsh 

Hvcra: foif, a) 0,3 MOJib 56,7 r' 6) Zn (NOsh ooJicyu, 
15 



a) M == m = 
56

•
7 = 189; M(Zn (NOah)= 189 r/MOJib. 

v 0,3 

6) Mr(Zn(N03)2)=65+2(14+48)=189; M(Zn(N03)2-
""' !89 r/MOJlb. 

l-41. ArnaK~aKbl Ma~~anapbrH. Mac<:aJiaphiHbi xacannaMaJihl: 
a) 0,1 MOJib H2S04; 6) 4 MOJib CaO; s) 2 MOJib NaCl. 

lJa3yJIHWH. m= M ·'I <t>opMyna 3cacnaHhm anapbrc: 

a) M (H2S04) =98 r/MOJih; m (H2S04) =98 r/MOJJb·O,l =9,8 r. 
6) M (CaO) =56 r/MOJJb; m (CaO) =56 r/MOJ!b · 4 MOJlb= 224 r. 
B) M(NaCI) =58,5 rjMOJih; m(NaCI) =58,5 r/MOJib·2 MOJib= 

=1Z,Q-r. -f,17 j 
l-42. Arnal<~aKhi Ma~~aJrapbiH. MaccanapbiHbl xacannaMaJibl: 
a) 2 MOJib Fe2( S04) a; 6) 0,1 MOJib Ca3 (P04)2; B) 0,5 MOJ!b 

Na2COa. . 
1-42. a) 3,01·1023 C8Hhl MOJier<yJJa C8KJlaHH yrnepo~ (IV) 

OKCH.IJ.HHHH,: 6) 12,04 · 1023 C8Hhl MOJleKyJia C8KJJ aHH H 20-Hf:l Be 

B) 9,03·1023 caHbl MOJJ eKyJJa cai\JJ8HH H 20-HH. MaccaJJapb!Hbi xa­
canJiaMa.'Ihi. 
{)K,ora6br: a) m(C02) =22 r; 6) m(H20) =27 r; m(H 2S) =68 r.) 

1-44. ArnaK.11.8Khi 6epneH M8.11.AaJiapbiH. xafichrcbm~a MoJie-
KynanapbiH. caHbi Ken? 

a) 4 r BO,ll,OpOJL f8 3blH JJ, 8Mbl H-JJ,a 8 r IU!CJIOpOJL !'83b!HJ1.3; 
6) 14 r yrJJepo~ (II) OKCH.IJ.HHJJ,eMI1 H-.IJ.a 22 r yrJJepo~ (IV) 

OKCll,IJ,HH,Ue; 
B) 14 r 330T f83b!H.l1,8M bl H-JJ,a )0 r HeOH f83b!H,lJ,a? 
()l\ora6bi: a) BO.l1,0pOJLblH, MOJieKyJiaJiapbl Ken, 6) Be B) HI\H· 

CHB JJ,e XeM ~CH..) 
l-45. Arnar<,lJ,ai<bi 6epJieH Ma.n~aJJapbiH. xafichiChiHbiH. Macca­

Cbi arhrp? 
a) 2 MOJih rJJIOK03aHhiH. C6Htz06 H-Aa 9,01·10 24 MOJieKyJJa 

caKJJaHH CIIHpTHH. CzHsOH; 
6) 0,5 MOJ!h Haxap AY3YHb1H. NaCl H-.Ll.a 3,01 · 1024 MOJleKyJia 

C8KJI8SIH cysyH.? ()l(ora6hi; a) [JJIOK038Hblf:l; 6) Haxap ~Y3YHbiH..) 
1-46. XarichiCbiH~a: 
a) 11,2 r ,lJ,eMHp.l1,eMH SI-,lJ,a 0,8 MOJlb ~eMHp~e; 6) 32 r MHC~e­

MH H-,lJ,a 0,5 MOJib MH<C~e; B) 46 r H8TpH~eMH H-Aa 3 MOJib H8Tp11· 
,Ae aToMJJapb!H. caHbl Ken? 

()l(ora6bi: a) 0,3 MOJ!h AeMHpJJ.e; 6) HKRCHH)l.e XeM Aef:l; 
B) 3 MOJ!b HaTpHJJ.e.) 

t-47. AwaK~aKbi.MaAJLaJJapbrH.: . . . .. 
a) 117 r Haxap .Ll.Y3Y~hiH.; . 6) _l,2~04.MbJI~Jia caKJiaHH cysya; 

B) 96 M.Ji cyayH. ( CJWY!ol ·.llb1Kbi3J!hlfJJI";J~:.:=;'_~ ri.M:rt) MYKAapbiHbl xa· 
canJiaMaJibl. ·• · · •. _ . ,..; ,,_. ... ........ - . ; 

{IK.ora6bl; .. a) 2 MOJib NaCl; 6}M!~.vo~l1_.2..'9..,; .B) 2 MOJih H20.), 

. ~' 



faJ xaJJbi'HJI.aKbl MaAAaJJapbiH. MOJJS1p reopyMJiepn. 
AooraJI.po Kauyubl. 

fa3 X8JiblH)I.8Kbl MaMaJiapbl!-l 1 MOJ!b MYKAapbiHblH. Ka,!l;aJifil 
wepT nep,!!;aKH (P = I 0 I ,3 na Be T = 273 K) reBpyMH 22,4 JI JIHTp· 
.II.Hp, OJI V m = 22,4 JI/MOJib. 

fa3JiaphiH. Macca YJIYJJhirhrHa repa arnaK,!I;aKbl HJibl xeM H3bl· 
Jlblll 6HJIHep. 3rep f83 mr 60JIC8, V m =22,4 JI/MOJ!b; m Kr 60JI~ 
ca, V m = 22,4 M3/MO.iJb; m-r 60JICa V m = 22 400 M3/MOJ!b. 

fa3Ji apbiH. MOJH!p 
1
reBpyMH ( V m ) ra3JiapbiH. reBpyMHHHH. 

Mo.rrb MYKAaphiHa 6onaH raTHaillbifblHa .II.eH..II.Hp. OJI rneiiJie q>op• 
MyJia 6H.rJeH aH.Jia,!l;hiJIHp: 

v 
V m =-, 6y ep,!!;e: V111 - MOJ!b reBpyM (.r!/MOJ!b); 

~ 

V- respyM (JI, M3); '1- MYK.II.ap (MO.r!b). 
l-48. M y KJI.a pbl 0,2 MOJib, reBpyMH 4,48 JI 6o.rJaH: a) KHCJIO• .. 

pO.II. ra3h!Hb!H, 6) BO,!!;OpO,!!; f83blHblH. Be B) yrnepO,!!;bH~ (IV) OK• 
<:H.II.HHHH. MOJIHp f8BpyMHHH ( V 01 ) xacan.rJaMaJibi. 

v 
l.fe3yJIHrnH. V m = - ¢opMyJia 6HJieH xacanJiaHpbiC! 

'I 

a) V m (02) = 4
•
48 

JI =22,4 
0,2 MO.ijb 

-
4

•
48 

JI = 22,4 JijMOJib; 
0,2 MO!Ib 

·= 22,4 JI/MOJ!b. 

JI/MOJ!h; 

1-49. Ka.U:anhi rnepTJiep,!!;e reBpyMII 5,6 6oJiaH: a) a30T ra .. 
3biHbiH.; 6) KIICJIOpO.II. f83blHbiH. Be B) MeTalf f83blHbiH. MYK,!!;apblHbl 
xacanJi aMaJibi. 

B) 

lfe3yJIHWH. V= ::!__ ¢opMyJia 60IOHtia ti83H<lpHCl 
Vm 

a) v(N2)= 5
·
6 

n =0,25 MOJibi 6) v(O~) = 
22,4 J1 MOJ!b 

B) '1( CH!) = 5
•
6 

"""' 
5,6 Jl MOJ!b 

se 

MOJie• 

l7 

, --~ ~·" ·""' 1~ : ,. _- I ' . ; -· .. • -· - -· · : •· ·.t • .. -- ·::~: ;-.-._· - ~ 



.. a) N (02) =6,02·1023 ·0,5=3,01·1023 ; 6) N (H2)_=6,02·1023 • 
teO,S-3,01·1023 ; B) N (N2) =6,02·1023 ·0,5-3,01·1023

• 

EKap.D.aKbl qeayneH Mecenenep.D.eH Asora.D.po KBHYHb!Hblll 
~y6yn.J reJJHn %IKHp. 

Bup MN1.3em weprnep.D.e: 
' I. dXJJH f83JJ8pbll{ 1 MOJlbl =22,4 Jl, 

II. lllon 6Hp rueprJJep}le JlypJIH raaJJapbiH MeH3elli respyMH 
«inp }len MYKJla p.D.a.D.wp. 

III. BHpMeH3em respyMJJ.aKH MOJJeKyJJanapwH. caHbl 6Hpl'VIeH.· 
Selll}lHp. 

1-51. Ka.n.anhl weprnepJle a) 5,6 JI KHcnopo.n.biH.; 6) 1,6 JI 
I30Tblfl; B) 11,2 yrJJepo.n. (IV) OKCH.li.HHH!l MaccaJJapb!Hbl xacan­
JJaMaJibl. 

lfaaynnwn. a) 5,6 JI KHcnopo.n.lilH MaccachlHbl xacanJiaHpbiC, 
M (02) = 32 r/MoJib, V = 22,4 JJ/MOJib, 

I ycyJI: 1) 'I =-' ;!_ <}>opMyJia 60IOHlla, HJIKH KHCJIOpOJJ.liiH 
Vm · 

MyK.n.apwHbl xacanJiaHphlct 

5
'
6 0 25 '1==-c::: • 

22,4 • ' 
'I (02) =0,25 MOJ!b, 

2) m = M • v <}>opMyna 6oroHqa KHcJiopoJlbiH MaccachlHbl xa· 

II ycyn: 22,4 JI 02·HhiH. Maccacbl 32 r. 
5,6 Jl 02 -- II --X 1' 

22,4: 5,6=32: x x-= 5
•
6

'
32

- 8; x=- 8 r 0 2• 
22,4 . 

faJiaHnapbiHbl II ycyJI 6HJieH qe3epnc. 
6) M(N2) =28 r/MOJib, m(N2)- 28 r1 V-=22,4JI/MOJI'6. 
22,4 JI (N2) -HH. Maccacbl 28 ll 
1,6 n-- II -- U -- x r 

16·28 
22,4 • 1,6=28: x; x= -·-- -=2; x=2 r N2 22,4 

B) M(C02}= 44 r/MOJib, m{C02):=. 44 "• .Vw =22,4 JI/MOll'b, 
22,4 JI C02-HH. Maccachl 44 F 

11,2 JI----- X f 22,4 111,2=44 I X, X= 
11

•
2

'
44 22, 

22,4 
x=22 r C02. -
J-52. a) KUCJIOpOJlbiH. },505·1023 C8Hbl MOJleKyJiaJiapbl; 

6) 16 r KHCJIOpo.n.; B) 0,4 MOJib KHCJIOpO.l:l K8):l8Jibl llieprllep.D.e 
HatJ_e nnrp 6onap? 

lfa3yJUtWH, N;.. ~6,02·1023, vm-2~,4 n/MOJib. 

I ycym a] HJIKH v == NN ¢opMyJI~AaH yryp anhln. KHcJiopo· 
A 
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.U.biil MYK.u.apbiHbl xacanna.Hphlc: v (0 ) == 
1
•
505

'
1023 

=0,25; 
I 6,02•10 2a 

"{02) =0,25' MOJib, 
6) V- V m • 'I' cpopMyJia,ll.aH V (02) tamipbiC! 

.v (02} =22,4·0,25=5,6 v (02) =5,6 Jl, 

II ycym 6,02·1023 MoneKyna 22,4 n. 
1,505·I023 -- B --X Jl 

6 02·1023 ·I 505 1023-22 4. - 1,505·1023·22.4 56 X= 
' • ' • - , = x r. x- 6,02· 1 o za = • • 

=5,6 JI 02. 
6) 16 r KHcnopo.u.&ra TYTHH respyMHHH xacariJiaHpbict 

32 r 02-- 22,4 JI 

16 r 02-11-x JI 32: 16=22,4: x; x = 
16~~2•4 11,2; x= 

= 11,2 JI 02. 
B} 0,4 MOJib KHCJIOpO,ll.blfl TYTHH respyMH H<}qe JIHtp? 

I MOJlh - 02 22,4 Jl 

0,4 MOJih-11-x JI I: 0,4=22,4: x; x,..,. 
22.4·0,4 =--.- =8,96; X=8,96 Jl. H-.u.a V=Vm·V, V=22,4·0,4=8,96; 

V(02) =8,96 JI. 

1-53. 2,8 Jl BO.l{opo.l{ se 7 JI MetaH CW4 ra3JJaphiH.hlll rapb1H· 
AhiChiHhifl MaccachiHbl xacanJiaMaJihl? 

'le3yJJumu. 1) 2,8 JI so.u.opo.u.hlfl Maccachl uaqe? M (H2) =: 
=2 r/MOJib. 

22,4 JI H2 Maccacbl 2 r. 
2,8-- II --II -- II --r 

2•8' 2 5 0 25 22,4: 2,8=2: X, X= -- =0,2 ; X= , · r. 
22.4 

2) 7 JI Metan ra3biHbllt MaccachiHbi xacanJiaHpbic: 
M (CH.) = 16 r/MOJib, m (CH4) = 16 r, V111 (CH4) =22,4 JI/MOJI&. 
22,4 JI CH. Maccacw 16 r 

1 JI-11-11-xr. ' 
7·1G 

224·7=16·x· x= -=5· x= 5r. ' • • ' 22,4 ' 

3) fa3JiapbiH. rapbiH.l{hiChiHbiH. MaccachiHbJ Kecnnneii<}prrc: 
0,25 r+5 r=5,25 r. 

1-54. 2,4 JI yrnepo.l{ (II) OKCH.l{HHAeH se I ,4 JI so.n.opo.n.n.aH 
JJ.Y3yJieH ra3 raphiH.l{biCbiHhiH. MOJI.Hp MaccachiHbi xacanJiaMaJibl, 

lJa3yJIHmu. 1) 2,4 JI CO-HbiH. Maccacbi xacanJiaHpbiC. M {CO)=· 
.,. 28 r/MOJib 
m (CO) = 28 r; V 111 = 22,4 JI/MOJih 

22,4 JI CO Maccachl 28 r. 

2,4 JI- II - !I - II - xr, 



2,4-28 
22,4:2,1 =28: X. X=--~--- =3; X= 3 f. 

~:2,4 

2) ],4 .!l BO,J.OpO:\bll\ M<ICC<lChl X<lC<:lTIJli15lpb!C. 
J1 (l I;)= 2 r/MO.Jih, Ill (I I~)= 2 r, V m = 22,4 •1/MOJ1h, 

'!2,4 .ri I-1 2 '!accacbr 2 r 
1 It .1 II i i'! -- XI 

, ' . I .J.·' 
22,1:1,4~2:x; x,~......:-- ~0,125; x0,123r. 

:..':.!,I 

3) fa3Jl a p ;,1 !l [';I !Jl>III .. \LIL'Ll Ill ·II\ lOB py i\11111 II Ill' rvi 3CC:lC'h!Hhl Tail-

2,4!+1,4 .n=c :J,i) :1. :1 rl O,J~l;) r=;~,l2S r. 
4) fa3 rapL.ll!JJ,LICLIIiLlll \IU.'!H!J .\l<ICC~ICLIJibl XCJC;JI:.'I<!HpblC: 
22,4 JJ-~Lm Maccacbl x r 

3,8 I· Hbli\- II -3,12Zir 

3,8:22,4=3,l25:x; x=~~~3' 125 =19r: M=l9r/MOJJh. 
:l,K 

1-55. a) 1·1 J1 a:;orhlll N2; 6) G:l Jl BOJJ.O)lOJl.Lii\ I-Iz; B) 42 JI 

KHC'•opo;lLIH. Mace a.1 a p biB bl xac anJI aM aJI Ll. ()Kora6bl: a) I ,75 r 
N; 6) 5,6 r I-1 2 ; B) 60 r 02). 

1-56. 5,6 JI )'fJlepOJl. (II) OKCilJl.H 6H.'leH 2,24 JJ yrJiepOJl. (IV) 
OI\CHJJ.JIHI!I-1 rapLIHJl.hiC'bll-IbiH. MaccacbiHbJ xacanJJaMaJJbl. ()Kora6bl: 
11,4 r.) 

l-57. I "1 KHc.nopoJl. ae 2 JJ a30T ra3JJaphiHJl.aH 3MeJJe reJJen 
ra3 rapblliJJ.b!CblHblH. MOJIHp MaccaCbl HaXHJJII 6oJJap? (/l\ora6LI: 
29 r/MOJ!b.) 

J-58. EapJJar MIU, .M! 4. TeKmm 3JJ.IU1eH ra3hll~: a) repKe:m­
JJeH rpaMbiiiLIH; 6) repKe3J-WeH MOJJh MYKJJ.aphiHbii\ TYTHII respy­
MHHH TaM113J1bl. 

T 1 ras 
I I I 

r I ras I I I a 6 I a 6 
I - I 

I i 
1 l\J2 I ,4 r 0,4 "!0.% 19 H2 8 r 0,1 MOJJb 

2 l-Iz 4 r 0.:3 /;JOJJb 20 1:-!Cl 7,3 r 0,!25 MOJib 

3 02 8 r 0.7 :\iOJih 21 so2 6,4 r 0,35 MO.% 

4 CHI 4 r 0,2 ~1o.m, 22 ~~1:-!3 3,4 r 0,6 M0.1b 

5 Cl2 7,1 r 0,5 y]Q.'lb 23 C02 8,8 r 3,2 ~IO.'Ib 
{) co 2,8 r 2 ?>10Jib 24 C2Ho 3 r 2,5 i\.1(),,:Jh 

7 co~ l,l r 0,8 )10;Jb 251 Oz 2,4 r 3 ~10.111> 

8 02 1,6 r 4 :',lQ,1b 26' 
1:-!2 I !Or 0,02 )i()Jib 

9 N, 2,8 r I A )JOJib 27 N2 7 r 4,2 [\J()JJh 

Ill 1:-!2 0,8 r 5 MO.IIb 28 SOc 16 r 3 MO.IIb 

l1 C2lh 13 r 4 :llO.'lb 29 C0Hsl 2.2 r 

I 
7 .\JO.Ilh 

12 02 3,2 r 1,3 :I!O.ilb 30 C02 22 r 1,8 t-.10~1 1h 

13 C02 2,2 r 1,4 \10Jlb 31 CH4 2,4 r 

I 
1.:i ~!()Jib 

.14 so2 ~-),2 r 0,2S >I0.1b :32 Hz 6 r 3,5 MOJJb 

11!1 g~, 
2 r 0.9 ?>JOJ!b 33 02 40 r l.'~ MO.% 

5,6 r 0,12 ~lOJib 34 co 5,6 r I 0,05 MOJJb 

l:i \J2 6,4 r 2,5 :>IOJ!b 35 Clz 14,2 r 

\ 

0,02 MOJJb 

~~ 02 64 r 1,2 \10Jib 36 N2 42 r 1,7 MOJJb 

' 
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l. MoneKyJia,IJ.aKv ~JI-eMeHTnepHH. Macca ynywnepH 6enJJH 6o· 
nan xanaT&IHAa MOJJeKyJJRp <flopMyJJaHbl TanMaK. 

l-59. MHCHH. Macca yJiyum 0,8, KHcJiopo.n;biHbll\ Macca ynum 
0,2 60JI8H MHC OKCH.Il;HHHI\ MOJieKyJIHp ¢opMyJiaCbiHbl ranMaJJbi. 

l.fe3ynuwu. I) MoJieKyJia.n;aKhl MHC Be KHCJiopo.n; aTOMJiapbl· 
HbiH. can raTHallihiKJiapbiHbl TanHpbiC. (OnyH. yqnH yJiyw rarHa'! 
lllblKJiapbiHbl aTOM MaccaJiapblna 6eJitiapuc.) 

Cu: 0= 
0
•
8 

: 
0
•
2 

=0,0125 ~ 0,0125. MoJieKyJiaJI.aKM aTOM· 
64 16 

JiapbHt caHbi 6HTHH caH 6oJIMaJibi.Il;bip. OH.n;a 125 • 125 aJiaphle. 
I1KIIHX\H.Il;eH 8TOMJiapbiH. C8Hbi HH. KHlJH f8TH8IllbiK.11.8 60JIM8Jlbl• 
.ll;bip. 125-e fbiCf8Jl.ll;hlii } ; 1 aJiapwc. .lJ.Hf.iMeK, MHC OKCH.Il;IlHHil 
cpopMyJiacbr: CuO . 

. t-60. K YKYPT oKCHAHHAe KYKYPAHH. Be KIICJiopo,n;hiH. yJiym 
raTH81JlblK.'18pb! 0,4 : 0,6 OOJICa, OHAa KyKypT OKCH.ll.HHHI{ MOJie• 
KYJIHp cpopMyJiacbiHbl ranMaJibi. 

l.fe3yJIHU1H. 1) CaH rarnaillbiKJiapbiHbl TamrpbiC. 

S:O= 0.4: 
0
1

•
6 

=0,0125:0,0375 H-.n;a 125:375=li3. 
32 6' 

ll.HliMeK, S03 6oJiap. 
1-61. ll,ysyMHH.n;e 28% -Fe, 24% -S, 48%-0 6oJiaH 

6HpJieiJJM8HHH. MOJieKyJIHp ctJopMyJiaCb!Hbl T8UM8Jibi. 
l.fa3yJIHIIIH. MoJieKyJia,UaK&I sJieMeHTJiepHI\ aroMJiaphiHbiR caH 

rarHaillbiKJiapbiHbi ranHpbrc (oHya ytJHH npoueHT rarHaiUbiKJia· 
pbiHbi aroM MaccaJiapbiHa 6eJIJ18pnc): 

Fe: S: 0= 
28 

: ~~ : 
48 -= 0,5: 0,75: 3=50: 75t 300=2 t 3: 12 

56 32 16 

.LluiiMeK, Fe2Sa012 H-.n;a Fe2 ( S04) a. 
1~112. JlV3VMHIIJ~e- 35%N, 5%H, 60%0 6oJiaH Ma.n;.n;aHhlil 

MOJICKYJU1(> Q)()pMyJJUCWHbl ranMaJibi? 
lfeJynuwn. 1) AroMJJapwr-~, caH raTHalllb!KJiapb!Hbl ranHpblcl 

N: H: 0= 
35 

: .E. : ~ =2,5: 5: 3,75=250 I 500' 375, oy rar· 
14 1 16 . 

Haw&rrw 125-e rhlcraJI.n;&m 2: 4: 3 aJIHpblc, oH.n.a re3JJeHIIJiiian 
<flopMy.rra N2H40s H-.n;a NH4NOa ooJIHp. 

1..:..._63. AIUaK.n;aKbi 6HpJieUIMeJiepna MOJieKyJIHp tt>oeMyJiaJia· 
p\:lHbi TanMaJihl: 

1) Na-57,5%, 0-40%, H-2,5%; 2} Ca-40%, C­
-12%, 0 -48%; 3} Cr- 52%, S- 48%. 
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II. MoJJeKyJJaJJ,aKbl aTOMJJapbiH. Macca rayHambiKJJapbl 

6eJJJJH 6oJJca MOJICKyJJHp ~OpMyJJ3Hbl TanMaK 

l-64. ArpaM (Macca) r<nHalllbiKJJaphl 11,5 r-Na, 8 r- S 
BC 16 f- 0, 60JJ311 Mi1)]JI,<llll>IIL MOJJCI<YJU!p cpopMyJJaCbiHbl Tan• 
M:lJ!bl. 

l!oJyJJHI!Hl. EKapJHihbL'Iap 51Jibi Mucca rarHarnhlaJiapbi aToM 
MaccaJiapuHa fiEJ.;Iyn, Mo.~eKy.rHlJ~:lKhl a'rOMJiapLI!~ caH rarnarnbla­
JJ <lj)Llll bl T<l 115lp bi<': 

Na:S:O= _!__!_:~': I!_:~; ='0,5:0,25: 1=50:25: 100. 
:2:! :n J(; 

25-e I'bicraJIJLLin 2: 1 : 4 raruamhirhl amipblC. OH.ua MOJieKyMrp 
l}JopMy,Tia Na2S04 6o.11ap. 

1-65. Ca : N : 0 3JieMeHTJiepint aroMJiapblHbJH. Macca rarHa· 
lllbiK.'Iapb! 10 r, 7 r, 24 r 6oJica, on.ua oJiapbiH. .uyayJien Ma.u.uaHbiH. 
¢opMyJiaCbiHbi TanMaJibi. 

lltnyJJmuu. I) AroMJiapbllt can raTHaillbiKJiapbiHhi ran.Hpbic, 

C N 0 
14,·. 7 24 

a: : = - : - : - 0,25: 0,5: 1,5=25: 50: 150= 1 ·: 2:6. 
40 14 16 

.Um1MeK, CaN206 .H-,na Ca (N03)2. 
1-66. a) Ca, 0, H Macca rarHal11hiKJiapbi 2 r, 16 r, 0,1 r Be 

6) Mg, N, 0 Macca rarnambiK•lapbi 6 r, 7 r, 24 r 6oJica, on,na 
o.'lap,naH .nysyJieH Ma,n,naJiapbiit cpopMyJiaJiapbiHbi ranMaJibi. 

6aiiJJI3Hfbl'l XHMHKH .ll.YillYHli\CJJCp 6eJiyMIIHIH( HCTIUK.CCH 

1-67. AmaK,naKbi Ma,n,naJiap y'IHH .nerHlilJIH YJIYJibi!{ 6HpJIHK­
JJepH .H3MaJibi. H2, AI, H20, 202, 3N2, 4Cu0, 2S2• ~ 

YJJy· 
m>~K 

6up­
JJHK· 

JJepu 

AI 4Cu0 

Ar ! - 27 - - - - I -
_l>_1_r -~ ===2===~:=====~-~~-~--~~-8~~- __ 3_2 ___ 2_8 __ ~_I ___ G_:I__ __ 

2 f/MOJ!b 27 f/MOJ!b !8 r/MOJib 32 r/MOJib 28 r/MOJlu 80 r/r.IOJH,i (i l I /c.!Uib 
-- ----1----!----1---- ---------- ____ I _______ _ 

m l 2 r 27 r 18 r 64 r 84 r 320 r I l2S r 
-----

~~- ~~:~-~-~.IOJJh v ~ 1 MOJib 1 MOJib I MOJib 2 MOJlb 

NA 16,02·1023 6,02·10 23 6,02·J023 -6-,0-2-·1-02-3 6,02·10 3 5,02·10~3 !6,o2·I023 

N 16,02. 1 on 6,02. 1023 
1
_6_,0_2_· _1 o_2a_ 12,04 · 1023 18,04 · I 023 2l~ii8-:J()23I'l2,04 ·! o23 

-v-
1

1-;c22:::--,4-=---il--- 22,4 22,4 _ 22,4 
_m_ f/MOJ!b - - r/MOJib r/MOJ1b r/MO.J!b 

I V 22,4 JI - - 44,6 ,1 87,2 JI 144'8"::;'-
-----~~~L--=~---~-~~~--~~~--------~~~~ 
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1-68. }\pCMHHHHH. BO]\QpOJ.L,1bi 6HpJICHlMCCI1H!1,C 130.11.0pOJJ.blH. 
rpaMhma KpeMllHHHH. 7 rpaMbi ra6aT reJJl"!Gp. KpeMHIUIHH. OT· 

OCifTCJl aTOM M3CC3Cbl 28. illOJI 6up.7IeUJM<3HHH q)OpMyJJaCbl H;)· 
HJJH? OH.n.a KpeMHHH H8qe BaJJeHTJJH? ()K,ora6w: SiHd 

l-69. )leMHp OhCHJ(llH,LJ,e ..u,eMpHH. 7 rpaM 6GJ1Cflll!e KliCJIOpO· 
blH, 3 rpnM 60JICI'If .a.orpbl reJIHGp. ,lleJV!Up OKCHJJ.HHHH <jlopMy.ila• 
c>I HGXHJIH? .lleMHp H81le saJJCHTJIH? (/K,ora6bi: Fe20 3.) 

l-70. 1\HCJJOpO.[Lbll{ 3 rpaMhlHa 330TblH, OKCHJJ.•1epHHHH 6H· 
Hllt~.e 7 r, 6eiiJieKHCHHJJ.C 3,5 rpnM a3or ra6n reJifwp. A30T oK~ 
HJJ.JJCpllHHH q)OpMyJiaCb!Hbl T3TIMa,1bl Be 330TbH~ 83JlCHTJJHJI!H'I1• 

!I iY 

.iH KeernrJieMemL (/K,ora6hi: NO; N02.) 
1-71. <f>ocrpop XJlOfHIJl.HHJJ.C X.'!Op 77,5% ryrHp. <f>oc<iJop XJIO• 

pHll,HHIU( clJopMyJiaCbl H8XH.'IH? 
I-72. 3JJCMCHTHI( OKCH)l,ll 303 ljlOpMyJJa 3C 60JJHp. 3rep OK'! 

Cllll,)l,C KHCJIOpo..u, 60% TYT511l 6o.TJca, OH)l,a OH)l,aKbl 3JICMCHTH KeC~ 
rwr.'ICMCJIII. 

1h)3yJnmut. I) H<J6eJIJJH 3JleMeHTHH. natibma nywi1an npou.eH· 
HI TanHpbiC: I00%-60% =40%. 

2) 0KCH)l, 30a cpopMyJia 3C 60JlHHJ!blrbi yqnH, OKCH)l,)l,<3KH KHC• 
.'loponbu~ Maccacbi 48 a. 6. 6oJIHHJihirhiHa 3CacJlaHhin, nponopu,nH 
.ll.Y3H<3pHc. 

48 a. 6.--,--60% 

x a. 6.--,--40% 

48: x=60: 40, x= 4ts'
40 

= 32 
60 

u 
H·na Ar(x) = Ar;(O)·W(x) = 

W(O) 
16·3·0 4 = ---' =32, HfHbl 

0,6 

(:·,~ (. 

onwcnreJI aToM MaccaJlhl 3JleMeHt KYKYPT,• 

'.I.Hp: Ar(S) =32. 
J-73. 3rep-JJ.e HKH BaJICHT JJH MCTaJib!H, OKCH,ll,HH)l,e MeTaJiblf\ 

Macca Y•1WH 0,6 6oJica, OH)l,a on xaiichi MeraJJ? 
lJa3yJIHruH. I) KncJiopo;(bii( Mace a YJIUJHHH ranHpbiC: 1-0,6= 

=0,4. 
2) II86CJIJII1 MCTaJibiiL OTHOCI!TeJJ aTOM MaCC3Cb!Hbl TanHpbiC: 30 

cpopMy.na;(aii yryp aJIHpbiC, OKCH)l,)l,e KHCJ!OpOJJ.biH. Maccacbl 16 a. 6. 
Onna: 16 a. 6.-0,4.J6:x=0,4:0,6, x= 16·0,6 = 24 

X a. 6. -G6 0,4 

51-J~a Ar(x)=Ar(O~·W('l_=lG·O.G=24· Ar=24 6oJlaH Mera.lJ. Mg. 
\\'(0) 0.4 ' 

/\r (Mg) =24. 

.. 1--74. 3JieMeHT KHCJJOpO,U 6IVIeH 30 6HpJielllMC 3MeJJe fCTI!p• 
II.!!J. 0.'1 3JJCMCHTHH. 16 rpaMblH3 KllCJIOpO,ll,biH 6,4 f )l,Ofpbl reJlli8p, 
( >.1 .\:lik~>r ::weMeHT. (.)I\,ora6bi: Ca.) 

1---7 .'i. 1\..rriOMHHHHHf{ yniCpO,ll, 6If.T!CH 6HpJieill MCCHH.II.C aJIIOM!i• 
IIIIIIIII( MiiCCa YJIYlliH 0,75. 0.'1 6HpJieUJM8Hl!H, MO.'JeKyJinp clJOpMy• 
JiacJ.IHL.I raiiManbi. (}K,ora6bi: AI 4C 3.) 
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1-76. IiapJiar urn .Nil 5. MaJo~aJiapbi .ll.y3ii~HI aroMJJapbn( rar­
HamhmJJaphi 6owo'la OJJaphll( J\IOJJCKYJJHP ¢'opMyJJaJiapt>lllhi ran­
l'ttaJI bl, 

1. C-.3 a. 6. 0-8 a. 6. 
2. }Vi~- 2 a. o. C --- I ;1. G. 
0 -- 3 a. o. 
3. Mg -- 3 a. o. 0- 2 a. 6. 
4. /\1- 5,'1 a. 6. 0- 11,H a. o. 
5. Cu-8 a. 6. 0-1 a. 6. 
II- 0,25 a. G. 
6. C- .3 a. 6. H- l a. 6. 
7. Na-11,5 a. 6. Si-7 a. 6. 
0- 12 a. 6. 
8. H- I a. 6. S- 16 a. 6. 
9. Ca - 3 a. 6, 0- 4 a. 6. 
H- 0,25 a. 6. 
JO. Fe-7 a. 6. 0-3 a. 6. 
1 1. S- 1 a. 6. 0 -· 1 a. 6. 
12. Fe -7 a. 6. S- 4 a. 6. 
0-8 a. 6. 
13. Cu- 8 a. 6. Si- 3,5 a. 6. 
0-6 a. 6. 
14. P- 3,1 a. 6. 0-4 a. 6. 
15. Fe-21 a. 6. 0-8 a. 6. 
16. Ca- 5 a. 6. S- 4 a. 6. 
0-6 a. 6. 
17. Na- 2,3 a. 6. 0-8 a. 6. 
18. Ca- 5 a. 6. 0-2 a. 6. 

IV. Ca- 10 a. 6. C-3 a. 6. 
0- i2 (1. 6. 
~~·o. 1\lg- ;) a. 6. S-4 a 6. 
u --- () ~l. G. 
21. C11 -- ;>, ~l. 6. S- 1 a. 6. 
0 - ?. 11. 6. 
z·· .. 1 I --- l H. 6. 0 -· 8 a. 6. 
:.!:J. N -- 7 a. 6. ii- 1 a. 6. 
0- 12 a. G. 
24. Ca- 1 a. 6. Br- 4 a. 6. 
25. Fe- 7 a. 6. 0- 2 a. 6. 
26. N - 3,5 a. 6. 0- 8 a. 6. 
27. Si- 7 a. 6. 0-8 a. 6. 
28. Mg- 3 a. 6. Br- 20 a. 6. 
29. AI- 5,4 a. 6. S- 9,6 a, 6. 
30. Mg- 3 a. 6. S - 4 a. 6. 
31. AI- 27 a. 6. Br- 24 a. 6. 
32. Na-11,5 a. 6. 0-0,8 a. 
6. H -0,5 a. 6. 
33. F- 7 a. 6. S - 4 a. 6. 
34. K-7,8 a. 6. 0-1,6 a. 6. 
35. Na- 2,3 a. 6. S- 1.6 a. 
6. 0 - 3,2 a. 6. 
36. N a - 9,2 a. 6. C- 2,4 a. 
6. 0 - 9,6 a. 6. 

Hycra: rorr, K- 7,8 a. 6. N- 2,8 a. 6. 0- 9,6 a. 6. 6oJJcyH. 
Macca raTHaWbiKJiaphiHbi aroM MaccaJiapb!ua 6eJJMeK 6HJieu, 
MOJ1eKY•1a~aKbl aroM.1apb!H. can raruaUJbiKJiapbiHbi TanHpb!Cl 

"'8 28 96 
K:N:O:=-'·:..:....: -· ==0,2!0,2:0,64=1:1;3; 

13 14 IG 
llrii1MeK, <j:JopMy.'Ia: KN03 6oJiap. 
XuMHKH ,ll.eHJJeMeJiep 6owww xacanJiaMaJJap. PeaKt(lfHJrapblr{ 

THn.~epw. LlewieMenep 6oJouqa MeceJJe 463YJ1CH.ll.e 3caca11 CJillili<· 
.n.aKMJJap,rum yryp a:IMaJlbl. 

1. PeaiWii5L'rapbiH. ,ll.Ct{JleMeJJepHHH ,ll.Orpbi H3MaJibi. 
2. PeaKILHHHbiH ,ll.ef{JieMe.nepHH.ll.e awarbi 4biJbiJiaH MaJUJ.aJra­

pbiH amarLIH,ll.aH D.erJ,:IeMa Jiai:ibJK YJJYJJbiKJlapbi, CI(CJfJCWII.lJ.a!l 6oJI· 
ca 6ep:IeH y"1Y•1hirbi H3MaJibl. 

1-77. KaabiJ,HHIIH. KHc.'lopo,ll. 6HJ1en 6Hp.rieliiMCrii!IJI.eH 22,4 r 
OI\CH.ll. 3l<Ie.ne reJIJJ,H. a) HaT.J.e M}'K.l1.ap.l1.a (MoJib) ImcJJopO.ll. peaK· 
UHH rHp/I,H? 6) Hatre rpaM KaJibil.HH OKCH,ll.JICH,ll.l!? 

Lifny.rmum, a) PeaKIJ,WJ rHpeH KHCJIOTaJwpwn. MyK,napb!Hbl 
xaca IIJI aHpwc. 
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7 

M(CaO) =56 r/Mo.nb, 

m ( C a 0) = 56· 2 = 112 n 
M (Ca) = 40 r/MOJib, 

m(Ca)=40 r·2=80 r. 

6) KaJJhi~IllHIH Maccachl!lhi xacannaHpbic; 

x:80=22,4 r;l12 r, x= 80 X:21.4=16, m(Ca)=l6 r. 
I 12 

t-?8. 8,68 r cwvran (II) OKCH,.'J,ll rH3Jl,blpbiJJbin ,napra.n:wraH,n:a1 
a) HGTJe mnp RHC2Iopo.n: (K. m.) 6eJiymm <JLmap? 6) Halle rpa\f 
cHMan 21lV!e.'Ie reJiep? 

titnymrum. a) Ee.rJyHun tJbiEHH KHC\10pon~>TH reapyMHHli xa· 
can.1aHpLI(~. 

8,68 I' X l' X'l 

2lig0 = 2H + 0 --- --JL '-L 
434 r 402 r 22 ,4 1 

8,68 r- 434=x: 22,4 JI, 
8.68>02 4 

X = ----::._:_ = 0 44·8 431 ' JJ, 

X=448 M.1 0,
1

• 

/Iii fHgO) = 217 r/~WJih, 
\ ~ 4' 4 m(HgO) =217 r·2= 0 r: 

M (Hg) = 201 r/MO.II«, 

m (Hg) = 201·2=402 q 

Vm ( 02) = 22,4 .1/V:O.'Ib, 
v (02) = 22,4 ,'], 

6) Hciqe rpaM CHJ-.Ian 9MC.'Ie rem"r8HJJ.HriiHH xacarr:ra5!phrc. 

8,68 r 434 r= x: 402 r x = 8·68 X 402 =8 04 r x=8,04 r. Hg. 
' 434 ' ' 

1-79. 2,6 r ~l!HK MeTa,'Ibi ,n:v3 EI!c,'!oTacbi HCI 61-ureH t:hrp.TJ_:-m· 
;~llpl'weHJT.e ~HHK XJiopH,l!,H ZnCl? Be aonopo.n. H2 9MeJie reJIHap. 
l1JoHna 6eJiyrmn tJhiK5!H Bo,n:opoJI MOJieKy,1a,1aph1HhiH. caHbl H<Fle 
60.'15lp? 

2,G r 

M (Zn) ""'-();) r/\Io.'Jb 

m (Zn) =65 r 

N ,\ =6,02·1023 

X 

I· I~ 
6,02· lO 23 

2,6 r: 65 r=x: 6,02·10~3 

X= 2,6·6,02 •J023=2,460·1023 
65 

N=6,02·10
23 

x=2,408·1023 MOJieKy.1a Fb 
1-SO. XexJ.\aJlJbi CaC03 (Jiar nauwaphll!biH, 3cacbi 6tMern) 

rhi3JI,brpbW~RD;a CGHMCJ(HK xeK CaO Be 1\GMYPTYPWhi ra3bl C02 
.3~Icne reJII!Gp, By peaKU,H5l XllMHKH peaKU.HHJiapblH, xaf'Jcbl nmu­
ne. Jl\'r~1• 1~1 H? 3rep 2 MO.'Jb CaC03 rLI3JJ.hlpbi.I'IaH 6o.1ca, OHJJ:a H<P.Ie 
rpdM CJ 3Me,'Je re,'Jep? ()Kora6hr: 122 r CaO.) 

1-8!. ~h1c cy,'Jh<PaThiHbii{ Cu$04 3prHH!IHe Il,HHK MeTaJibl ro· 
myJJaHJia lUHrK cyJih<PaThi Zn$0 4 se MHc 9Me.lle reJif'wp. By peaK 4 
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Ul!H XHMHK!I peaKUIHUiapbil{ xaikht THIUIHe AE'rH!liJHI? 9rep 13 r. 
UHHK peaKUHH raTHalllHH 60JICa, OHtl,a H<Fie rpaM MIIC 3MeJie re• 
JJep? (;i,(.ora6hl: 12,8 r Cu.) 

, ·~\ 1-82. CeHMeJJ.HI{ xeKHf\ CaO ycryHe cys ryio.'IMaca xooa.n.a-
1\bi KeMyprypmbi ra3bi C02 6J!JleH peaKU.HH rnprm, xeK CaC03 
SMCJie reJIH;)p. By XHMHKH peaKUHHJiaphiH. xaiicbi THllHHe .n.ernm­
JHt? 3rep pearm,IUl raniaUJail C02-HHH. MoneKyJia,laphiHbiH. canbl 
1,004 ·1023 6oJJca, OHJJ.a !l;d'IC rpa M CaC03 3MCJIC re.'Iep. ()l{.ora-
6t.r: 20 r CaCOa.) 

1--83. KaJJbll.IIH Mcr;J,1J.t 6li.'ICH cyo (H20) peaJOJ)IH rupeH.n.e 
:tl\aii arap;~biJIHH aK xet< C1 (01 1)2 ue f!IDH! ra3-BOLWpo.n. H 2 9MC· 
Jle rencp. fiy pcai\IUIH XIL\llll\11 pc;JI\IJ,IIHJJ<tpblll xaikhl TIWHHC .n.e· 
rHlllJJH? 3rep 2 r KaJibUH~i pcaKU.HH rupcu 6oJica, oH.n.a Ka.n.aJibl 
lllepTJ1ep.n.e (K. III.) H;dqe JUITp BOJJ.OpOJJ. 4blKHp? {)l\ora6bl: 1,12 JI 
H2.) 

J -84. Muc oKCHJJ.HHe CuO Bo.n.opo.n. roiioepuJiun rhl3JJ.hlphl· 
JiaHJJ.a 3,2 r Muc 9MeJie reJI.n.H. a) Heqe MYKJJ.ap.na (MOJih) MHC 
OKCHJJ.H peaKU.HH rHpJtH? 6) H;d'Ie JIInp (K. 111.) BOJJ.opo.D. peaK· 
ll.HH rHp.n.H? B) PeaKU.HHHhiH. aerux~ecHHJJ.e sMeJie reJieH cysy~ 
MOMKyJiaJiapb!HhiH. caHhi Hd'Ie? ()l{.ora6hl: a) 0,05 MOJib CuO; 
6) 1,12 Jl H2; B) 3,02·1022.) 

1-85. 32 Kr JJ.CMHp OKCHJJ.H Fe20s yrJiepOJJ. (II) OKCHJJ.H CO 
6HJieH rafnaphrJiaH.n.a, peaKU.HHHbii:L HeTH.>K,ecHH.D.e JJ.CMHp ae C02 
3MeJie reJiilep. By HdXHJIH peaKU.HH? PeaKU.HH HeTH}KecuH.n.e: 
a) ueqe Kr .n.eMHp sMeJie reJiep; 6) KaJJ.aJihi weprJiep.n.e aaqe 
respyM CO peaKU.HH rupep? ()K,ora6hll a}_ 22,4 Kr Fe; 6) 13,44 
M3 CO.). 

l-86. a) Maabl peH.KJJ.BKH Cu2(0H)2C03 MaJiaXHTHI:L 4,4 
rpaMhl rhi3JJ.biphiJiaHJJ.a: a) HB4e rpaM CuO; 6) HCI4e JIHTp (K. w.). 
C02; B) H;d4e MyK.n.ap.n.a cys 9MeJie reJiep? By peaKU.HH, XHMHI<H 
peaKU.Hfl,lJaphiH. xaiichl THllHHe .n.erHlllJIH? (.>K,ora6bl: a) 3,2 CuO: 
6) 0,448 JI C02; B) 0,02 MOJib H20.) 

·? 5 r MIIC IIJiaCTIIHKaCbi or.n.a rhi3JJ.blphiJIJJ.hi. OJiacTHHI<a cosaJU>I· 
JibTn IJeKHJiea.n.e OHYH. Maccacbi 5,6 r 6oJIJJ.bi. HBxHJIH peaKU.HH req • 
.llH? a) HJ'Ie MyK.n.ap.n.a MHC OKCHJI.H 3MeJie reJIJJ.Hj 6) Ka.IJ.aJihl 
mepre re4HpHJICHJJ.e He4e JIHTp KHCJIOPO.ll. peaKU.HH rHp.n.u? ()Ko• 
ra6bi: a) 0,04 MOc1b CuO; 6! ,0,448 JI 02.) 

J-87. 7 r .n.eMHp 6HJieH "'( r KYKYPT peaKU.HH raTHauJaH 6oJI· 
ca, HJ're rpaM .n.e111Hp cyJihcjJHJJ.H (FeS) :>Me.rre reJiep? 

4<ny.rrH111H. Ma.n..n.a.'Iap&IH. JJ.Y3YMHHH!{ xeMHWeJJHK IWHYHbl 6o· 
!0Wl3 MCl)l.ll,aJJ.aKbl Macca raTHalllbfKJiap XCM XCMHWCJIIIKJJ.IIj>. 

I ycyJJ. FeS-JJ.e m(Fe): m(S) =56: 32=7: 4. fopwyMH3 HJ!bl 
7 r }1,CM!Ip 4 r J{YKYPT 6}WCH 6HpJieiiiHn cyJihcjJHlJ. 3MCJIC rerupi1dp, 
0H.lla m(FeS)=7+4=11 r, 3 rpaM KYKYPT (7-4=:3) peaKU.HH 
rHpMJH raJiap. 

H ycy.1. LI.eMHp cyJibcjJHJJ.H peaKU.HH nrpi:raH .n.eMpHH. MYK.D.a· 
pb!Ha rep3 3MeJIC reJIHdp. Ll.eMHp cy.1bcpHJJ.HHJJ,C 1 MOJib .lf.CMH(> 
6aJieH I MOJib KYKYPT 61IpJiemr1ep? Ou.n.a peaKU.HH y'IHH aJIHaH 
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LlllJ.'laHrhil! M3JJ.JHJJlapb1H. MO.'lh MYK.D.apJiapbiHbl xacanJian rep· 
fl:>pllC. 

~(I c)=!_= 0 12') MOJlb '1(S)= !_ =,21875 MOJib. 
56 ' • ' 32 

KyKypr peaKUH5IHblt( ra.TJa6hiH.D.aH apTbJK 6ep.1eHmlni Y'IHH, 
:-.acan.DaWbJrhi .D.CMllp 61weH reqHpiltipHc. 

7 r x r 
Fe+S=FeS 
7 r : 56 r = x : 88 r 

X= 
7

X
88=11 r, x= 11 r FeS 

56 

M (Fe) =56 r/Mo.Tih; 
m(Fe) =56 r; 
M(FeS) =88 r/MOJib, 
m(FeS) =88 r. 

1-88. PeaKl!JHI YlliiH 4 r KyKypr 6HJieH 14 r .D.CMHp anHaH 
f.o.ilca, H8qe rpaM )l.eMHp cyJih!pH.D.II 3MeJie re.'IH8p? ()Kora6bH 

)
I I r FeS.) 

1-89. 3B.iUI0:\1eTp.D.e 4 Jl BO.iJ.OpO.D. 6HJICH 4 JI KHCJIOpO.D. ra• 
pLillll.hicbi napTJl8.D.bi.TJca, H8qe rpaM cys 3MeJie reJJep? Xaiichi r-a3 
He H8'le JJinp peaKUIHI rHpM8H raJiap? ()i{,ora6bi: 0,3 r H20 se 
2 JI 02 peaKUHH rHpM8H raJiap.) 

1-90. 2 r BO.ll.OPO.il. 6H,1CH 12 r KHCJIOpOJJ. ra3Jiapb!HhiH. ra• 
J>LIIIJJ.hJCbi napTMliJ.bi:IUI, H8'1C rpaM cys 3:'vleJie reJiep? (.IK,ora6bi: 
!:\,!") r 11 20.) 

1- -!II. 1\111:11\;1:11\1.1 .\11\1111\11 pc:ti(ll!IHJ!<lpblll )].CI!Jie~IeJiepHHJle 
1 ''l':11 :~.·J:I~l.tiLitiLIII "1'"\ 11:1 .'lt'IIIIII.IIJ ~t;IJUl:tJJ:qn.J H:l~J<Ulbl. Ko­
"i"i'""':t·IIJ.'II'Illl rui.l:ll:1.:11.1 II!' .\li:lllii(JJ pe::h!lllH.II<IJlblll X<lHCLI TH• 

lllllll' )I.CIIIIII.III;i!lrllllll }i:l.\1<1.!11>1, 

Fe (OH)3= Fe20a+ ?,'Tt{ Mg+ ?=Z.MgO; 
Zn+Hg(NOs)2=Zn(N03)2+? ry 

NaHCOa=Na2C03+COz+? ftl.C. 

I~- !12. Awar<naEbi peaKIUI5IJiapb11J. JlCHJieMe"lepHHH R3M3,1bl: 
11) MnaH ra3bl CH 4 RH3H,'I.a yrJiepo.D. (IV) OKCH.ll.H Be cya 6y­

' u CJ\ll'Jie reJ1H8p. 
(J) .D.e:.mp (II I) OKCllJlllHH yrJiepoJJ. (II) Ol\CHJJ.ll OIIJieH raiha· 

jliA.i;.:ll,ZLa ,lCW!p BC )'fJlepO.ll. (IV) OKCH)l.H .3Me.1e reJlH8p. 
u) Au.eTll.!lEH r2~bi (C 2H2) 51H3H.ll.a yr.1epo.n. (IV) OKC!1,LJ,H Be 

l \'D 6yrbi 3Me:Ie re.'m2p, 



II 6an. KHCJIOPO,ll.. OKCH,li.JlEP. ~HMAK. 

1. PeaKQHH rupiiau H-ll.a OHYfl neru}l(ecuH)I.e aJihiHHH 6up Ma.ll.• 
ll.aH&II~ 6eJIJIH MYK.!J.apw 6oiOH'Ia raJJiapwfl reapyMHHH XHMHKU 
;.r,e~JieMeJJep apKaJJw xacanJJaMaK 

2-1. Cn M ;m Ol\c H/J.H, 1\aJJ uii nepMeuraua Thi, 6epro.JieT ,nyahl 
De HaTpHii llllljl<lTbl fi>IJJ(hljlbi.I!<Jlll(a KHCJJOpO,n 6eJiyHHII l!biKHp, 
XepcuH;(crr 5,G JJ 1\llc.rropo;( aJrMar\ y'rrrJI xep Ma.n.na.n.au naqe rpaM 
aJIMam.r? 

I.JeJyJIMIUH. a) H<J'Ie rpaM cuMan OI\CH.ll.IIIIHI{ repeK)l.HrHHH 
xacanJJaHpwc; 

xr 5,6 JI 

2I-fgQ=2Hg+02 
43Tr :z£41 

x r t 434 r=5,6 JI: 22,4 JJ., 
434·5. ,.. x =.,. --- = l 08 0 r 

22,46 • • 
X= 108,5 r HgO. 

.M (HgO) =217 r/MOJib, 

m (HgO) =217 r·2=434 fi 

Vm (02) =22,4 .n/~loJJh, 

J) KaJJuif nepManraHaThiHhiH ual!e rpaMbi repcK.IUirl!rrn xa-
can.riaHpbrc: 

x r 5,6 JI 

2K.Mn04=K2Mn04+Mn02+02 
3T6---r-:- 22,4 JI 

x r: 316=5,6 JI: 22,4 JI, 

x 316
'
5

•
6 =79 r, x=79 l' KMnO •. 

22.4 

M(KMn04) = 158 r/MOJJb 

m (KMn04) = 158·2=316 r 

~ m (02) =22,4 JJ/MOJ!o 

v (02) =22,4 JI 

B) BaproJier .nyaynhrl{ aaqe rpaMhi repeK.nurHHH xacan.naSipblc. 

x r 5,6 JI M (KClOa) = 122,5 r/MOJib, 
2KC10a=2KC1+302 
~ 67.2 JJ m(KC103) =245 q 
x r: 245 r=5,6 .n: 67,2 JI, 

245•5,6 20 4 V m {02) =22,4 JI/MOJib, x=-- = , r, 
47.2 

x=20,4 r KCIOa. V(02) =22,4 JI·3=67,2 n. 

r) HarpH.fi HHTparhlHbl~ Haqe rpaMhl repeK.n.HrHHH xacanJia­
HpOICJ 
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.'( r 5,6 .11 

":!N<lNo"a= 2NaN02 +02 
I '7 :·{)7" 22··4 -:t 

x rll79 r=5,6 .rJ:22,4 .'!, 
X= 179-5.6 =42 5 r, 

22,4 ) 
x=42,5 r NaN03• 

M (NaN03 ) =1'15 r/MOJJb, 

m(NaNOs)=85 r·2=170 r; 

V m 22,4 cl/MOJlb, 

V(02) =22,4 JJ. 

2-2. 11,2 JJ KHcJJopo,n a.'!:\1 aK YllHH naqe MOJJb MyK,ll.apna ao­
\opo;tLIH. rrepOKCH,UH repeK? 

x MO.~b I 1,2 n 
'IH3YJJHrnH. 2H202=2H20-t-02 

V 111 (02) = 22,4 JJ/M0.1b1 

T\1~ 2:!,4 Jl 

. q 1),2 ,:1: 22,'1 .'1, 
II') 

·- , I ~~''·''·· x 1 :-to:II>. 
~:·2, ·I 

l' (Oz) = 22,4 JI; 

·• :L l•·t"'''' :JJ,(:J hiiCJiopo)~bii~ HilpaflmbiHa re3 enrpMeK y'lHH: 
.I) • \'11.'1.:1 (11~0), 6) XeK ,nallibiH,ll.a (CaC03); B) ll::lre,ne 

r,l( )~.); 1) TOJOJIMI H4AizSi209 KHCJJOpO,UblH, TYTHH rrpoueunmH 
\.1• .IJJ.J:J\t:J.Ji.I~ (/Kora6bi: 88,96%; 48%; 53,3%; 55,8%.) 

:! 1. I 1:1 TO!\" ii 6np rH/Ke-ryH;1)13,Ue 10 Kr KHc.1opo,n l!biKa p­
up < l.J r''ll' 1 11,,,,. 1\II;UuJ.e xoaa H8l!e .11np KHCJropoJ~ roi16epr1Jp? 
(ih<~J.I(IJ,J: /()()() .1.) 

1 :! !> . . \;(:J\1 o11p MIIII)'T,ll.a 0,5 JJ Kuowpo,U Taclan s.uuap. KJJac-
1'·'"''·' ''"\ JI'IJ,J.J:Ip~>IIl caHbiHa repa 45 MHHYT Y'IHH H8'1e .1Inp KHC­
''"i""l !t'Jlt'h? 

~ :! ti. ():),:! r 1\:l.'lllll ncpMeHraHaTblH,U3H H8'lJe JlHTp KHCJIOpOll. 
ll.j\1.11\ t"!IJ.J:Ip~ (JI(ora6bJ: 44,8 .'I.) 

I :! 7. II,:! .1 Ellc.:ropo,ll. aJIMaK y'lHH, Kac1HH nepMeHraHaTbiHbiH, 
11.:.,,. \J \'1\,'I;J P'·' repcE? (./Kora6br: 3 M0.1b.) 

'> S. :1) •1, 1 R :I l\IIC!!OpOJ~; 6) 0,4 MO.Tlb KHCclOpO;:I, Be B) 8 r 
"''' "'I"' 1 :~:J\t:ll\ \'IIJII, Haqe rpaM NaN03 repeK? (./Kora6w: 
;1) .: I 1. '') (,,~ 1; 1l) 12,5 r.) 

., ~1. (, .I l\lll',llliHl)bi!L f8TH8WM3rb!H,'I.a 6 r M8fHlill HKbL1)J,l:d. 
fJ.,.,,. IJI.I\1 \l:lllllli'! CJJ\l'IJ,'l,H MgO s:vre"1e re.·rep? (Jl\,ora6bi: 10 r 
{\\J•() .~:I-JIII\ II ,\1('<'\'.'IJ CC'jlE'T). 

I '· · :! Ill. I 0 r no 1opo;( se 32 r KllC<1opo;:I. rapbiH,'J.biCbi HKbi:I<HI• 
.I\· I, JJ,!'I\' 1p:1 \1 \'\ll 'J\1c:Jc re.1ep? (ll\ora6bi: 36 r H 20.) 

~ II. Ll/+ r 1\\h\ pii.HIL HHbln KyKypT OKCHJ~HHH s:vreJJe renrp· 
~tt'l II \''11111, ll~l'IC' !Oll'JIO!)OJ. repeK? 

'2 l '2. (::)cyMJlllhJlPIUC ljlOTOCilHTC3 HCTH)l\,CC!Hl,ll,C 90 r fJJlO· 
h() 1:1 J\1\'.'IC reJIJJ,H: a) HJLJe olllTP C02 CHHJU!p11JIJJ,H? 6) H8tJe JJHrp 
( 1,. )\It'll' ll'JI;ui? (/Kora6bJ: a) 67,2 .'l C02, 6) 67,2 .'I 0 2.) 

'2- I :1. :!H H 1\FJMPY'L /J,O.'Ibr HIIMarbi Y'IHH, HaLle M3 ImcJJopoJJ. 
(" 111) snp'l oOJiap) (./Kora6bi:- 4,48 M3.) 

'2- · 14. Jly:~yMJIH.ll.C 96 1/ 0 yrJJepoJJ., 2% BO,UopOft Be raJJaH.1apb1 
!111\t ;1 H 11 M :uwa.il a p 6a p ,UHI1Hn xacam1 aHca, OH,'J.a 1 Kr aHTpauH-
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,IIJUl ~OJ!bl HHMafbl YtiHH Hatie JJIITp XOBa repeK? {XosaHbiH. fEIB• 
ppm 60JOHtia 21 %-H KHCJIOpo~). 

4tnyJiu:rnu. I) AnrpauHrJI.aKu apaoca yrJiepOJJ.bl xacanJiall· 
phlc: 

100 r aHrpaum~e 96 r C 6ap. 
1000 r x r 

100 r 1 1000 r=96 r; x, 

H-JI.a 
1000 r -II --- 1~/o 

96 100')0 
X=---

100 
=960 r C. 

x r -- II ---- 96% !000: x= 100:2, 

X= ::30-IOO 'C 9GO c 
100 r · 

2) 960 r yrJiepOJI.biH. .HHMafbiHa Haqe JIHTp KHCJIOPOJJ. rcpeK? 

960 960·22·4 
: 12 r=x: 22,4, x = = 17,92; X= 1792 JI. 

12 
3) AurpaiOITJ~;li<JI 
10i)r aiiT[lCIL~IITJ~C 

no;~opo;~I>I xac:IIIJI:l!lpbiC: 

2 r II; 11 :t:l 1000 r. 
1000 r- II- x 

I 00 : 1000 = 2 r : x r, 
1000·2 

X=-- =20 x=20 r II. 
IOO ' 

x II -- 2'Yo 
){)()():X --100! 2. 

100% 

4) 20 f BOJl.OpOJI.bll~ HII M :1 rl•lll :1 II.I'IC' JIIIIJI I< IICJIOJ>oJl l'l'[l<'IC? 

20 r XJI 

2H2+02=IO) 
4 r 2:.!.1 ;; 

20 r: 4 r=x JI: 22,4 r 

X =20-22,4 =1120 
4 ' JI, 

X=ll2JI02. 

M<~,,) • :~ •/~1o.11., A!,,,,,-2 1'. 2-~1 q 

V M 1 () ,) • · :':
1 ,·1 Jl/ Ml IJIJ,1 

Vco, .... ~~~.-1 Jr. 

5) AHrpauunm I I<r-llhiH !IIIM:111.111.1 11-~'1<' Jill I p HIH'JIO(IOJl 

rcpeKJI.HrHHH xacan.'laMaJII>r'? 
1792 .'1 + 112 JI = 1904 Jl 0 2. 

6) AHrpaUHTllll 1 J<r-III>IIl !IIIM<Iliolll:t II-I'II' JIIIIJI Xllll.t r c·pc•l(? 
100 .1 xosa~a 21 JI 0 2 Gap. 1 ~HO Jl '.' l''l., 
X J1- II- 1904 JI H-Jta X Jl II lOll'::. 
100 Jl: X JJ=21 Jl: 1901 .11, J~)() 1: .I ~ 1 ) : )00, 

lOO· 1:':101 9066 G <) ()('(' 'I X=---=-= ' JI ~-., II M' :\1111;(_ 
21 

2-15. I'hHICI\di.rJIII\ Y'lllll 6Cii:lllll 11.\\1~1\'P I\'JII;IIIJLipl.lll_ l:tll 1a 

rapb!UJ~bl.ciapbiiiJl:lll I>Joapa-r;t~>lp Jtlli.lllll h;ll•y.fl ''iii:IIlll, llllll;t I 
rpaM CllHTCJllllllll J\O.IIbl HIIM:lrhr V""''· ILI'I\' Jill I p \"''·' 1 ''Pl'"? 
(1Kora6bi: 12 JI.) 

2-16. Jly:;yMHIIJ~c: 81%- C, •t'Yt, II, !i,1% -~ S 111· r:tJI:.t· 
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111.1 liiiMilHH Ma.n..u.anap 6onau .u.ar KeMpyu HHMarhi Y'IHH, H<Pie 

;1111 p xosa repeK (xonaublu respyMM 6oJOuqa 21 o/o KMcnopo.u.)? 
(iKora6bi: 8708 JI H·.u.a 8,708 Ma.) 

2-17. Yrnepo.u. se KYKYPT rapbiH.U.biCbiHhiH 7 rpaMoH!bTU SJH· 
M IIIIJ V'IHII 8,4 Jl KIICJiopo.u. xa p4JI3H,lJ.bi. r apblll,lJ.bl,lJ.a ua'le rpaM 
p .'ll'po.u. Be uaqe rpaM KYKYPT 6ap? 

'lttJyJIHIJHf. By Mecene aJJre6paHK ycyJI 6HJJeH lJe3yJiiiap. ron, 
':'f'I.JII/l,oi.U.a m(C)=x r ooncyu, ou.u.a m(S)=(7-x) r 6onap. 

I. x r yrnepo.U.hiU .HHMarhiHa H<Jl!e JIHrp KIIcJJopo.u. xapqJiauap~ 

1 r 11 .n 

C+02=C02 
I~~ r 02.rrr 
x l 12 r=a: 22,4 JI, 

:22,4x 5,6x 
II IO{,JI'f - -.-=~; 

:12 .,.) ' 
&Jix\ 

II ·-~ •\ 3-} JI 02 

M <c> = 12 r/MOJih, 

V m = 22,4 JI/MOJib, 

v (0,) = 22,4 JI. 

2. (7-x) r KYI<ypr Hllall,na na'Ie JIHTp KHCJIOpO.ll xapq 6o.nap1 

II 1l "'' Mr.\)=32 r/Mo,1b, nvs; =32 r; 
S I ( )., - SC l 1 

,\
1 

•
1 1 ,'1 I \'m 1u,1 ~':2.1 ;r/~toJrh, V,o.l =22,4 .n. 

(/ X I; :1:~ 1•·/1: :2:1,·1 Jl 

!• 
"''·I·C/-1) · ~-. - ----~0 7 (7-x) =4 9-0 7 x· b= (4 9-0 7 x) .n 02 

:J~ , , ' ' , , , 

Ill b 
5

•
6x -1:- 14 9 0 7 } 0 4 l'jlTC ffJpa; a+ = - , "" , - , X = _ _u, , 

3 
Jf,·rr.neMaHH 'IG3H<Jprrc: 

,- ' -t 14 7 2 1 25 2 3 5 10 ~ - 10 •·5 -3 0 .J,(J X - , - , X= , ; , X= ,o; X- p ~ -·, . 
l.l11i:MeK, mts> 7 r-3 r=4 r, mis1 • 4r, m,c; =~ r. 
2-18. KaJibUHH Be MarHHii Mera:nJiapb!HhtH 23 r rapiMl)J,hJCbl~ 

lft.lll OKCH.IVIeHMerHHe 7 JI KHCJIOpOJJ. xapl!JlaH,!i,bl. fapblllll.biHbm 
"l"liiCHT ..UY3YMHHH xacanJJaMaJibi. ()Kora6hi: Ca=87%, Mg= 

IJ%.) 
2-19. KaJmn uHrparbi 6rweH HaTpntf HHTpa1blHJMt rapblH}l.bl· 

't.r;;L>TU 271 rpaMhiHbi rbi31J.bipMaK 6H.nen Ka,naJibl rnepT.'Iepe re'IH· 
i•l!.iCH)le 3,36 JJ KHCJJOpOJI. aJJbiH,lJ.bl. fapblH,lJ.blHblH npoiieHT lW3Y· 
MIIIIH xacanJiaM8JJbi? (1K.ora6bi:, KN03 - 37,2'7%; NaNOs­
- ()~,I:i%.) 

2-20. 5,2 r KyKypr 6HJieH yrJiepo.u. rapb!H,lJ.biCbJ Hl\bJ.lWHJia 

'l:vJl'Jie rL·.:teii ras rapbiH,lJ.biJJapbi Ka,naJJb! mepre reTHptWCH;,e 5,04 JI 

()().~JI.l>l. ra pb!!l)lb!Hblll npou.eHT AY3YMHHH Kecr HTJJeMem·L PKo~ 
r;I()J,J; s- 77%; c- 23%.) 
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XnMHKH peaKl(HRJiapbll\ libiJibiJibiK acjHjJeKTH 

2-21. KaMyp RKhiJiaH!Ia 33520 KlK. iihiJihiJibiK %IKI\bl. H<~qe 
rpaM K6MpHH SIKbW3H)lblfhiHbl xacanJiaMaJibi? 

lJa3yJIHWH. I. i(eMpyil HH~l3K.%lfbll!blf\ Tep,IOXHMHI<Il )\ei(JIC• 
MeCHHH R3RpbiC; 

X: 12=33020 

x=IOOOrC. 

I 
' M (C)~ 12 r/~IO.%; m(C) ~ 12 r. 

= 1000 r, 

2-22. 14 r 1\CMHp "Y"YJlT 6Hc1CH 611P-"Cl11CHI\C 24,3 K)!{ Hbl• 
JihLlbiE 1JLH</LLL U!y twr.-ryMar;wu yryp i'J.-lblfi repMOXH~1H!Oi .n..ea .. 
~'JC,\1QHH 5IJ~.HL'ILI? 

14 r __ '•i.3 ,,;,., I 
1Jo·3y.~muu. 1<_,;,-~S::oo--:FtS-! ()_______ /d(!.''t:):c_.,~)[) r,.\JG.'!h, 

Sl' 1· tt'l (h.•) =---U} r. 

1 , -6 ,-.1 -- -"~ 'i' 5().'_-v.j l'-. -~-
-t r;;) I'"""..;;L"r,.:$ hli\,; .\.. l<.!i\,, .,\:= l-1 =,;t,:!. 1\.i:·.,, 

X=U7,2 r\)1\,, 

Fe+ S "-FcS + ~)1,2 K!i<. 

2 -2.3. llllc> IlL'h.-·tlli !~ >J J! N1 ari pUli\UJJ H·,: i;)j 11 L;; u, r c p \: n;.: 11 >Ht ;; n ~1.en · 
.TiOH.'L';J: 

2C~:I--h+S02=·'1-C02+2H2U+2(110 KIK. 
3rcp-;J,e: a) 156 r 8JJ.e1JIJleH; 6) 1,12 .1! anenLavH; n) 4 !\·t:J."Ib 

DUC''lllo1l'II HEbJJ!aH 60.TJCa, 01-i;l,H lhFJe (Jb!..'JbJ..lblK O!").il)'IIHn lib!f\ap? 

lje3yJmwH. 1. Tep\10XHi\1li!01 llCJL.TJe~.!dHH H::lHpblC: 

a) 105 r auenJJleH HJ\hi.'JaH;J.a LJWKHH HL!:ILI~IbJfbl xacaw1aHpLlc: 

1.56 r x Kli,'- 1 M (C2H,) =26 r/MOJ<b, 

;~~H 2 +502 =4C02 +2H,0+2610 Kll<. J m(C,Il,J ~Z6·2~52 r. 

156 r: 52 r~x Kll<: 2610 K1!\., 

x~ 2610
'
156 ~7830 Kw x~7830 """· 52 .t'll.,j .Ill., 

6) 1,12 JI 3UeTHJieH HH3H,ll3 H<}qC ifbWbWbiK qbJKHHll,blf'htHbl Xac 

can,'laHpbiC: 

1_.!_2_~ X_KlK IV w(C,H,) = 22,4 JI/MOJib, 
~g,H,+50,~4C0,+2H,0+2610 K)!{. V(C,!-1,) =22,4 JI·2= 

44,8 44,8 Jl. ' 
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1.1~ Jl: 44,8 Jl=X KJI\: 2ti10 KIK, 

(,;,,25 I<)K. 
11) 4 MOJib C:l.LleTHJii.:H fiKbLII3JI,ll.a lJdtJe 

.\. 1r • ;z rr ;ran pbiC: 

X= ii:!·:!I;!O =62,25 Ki£\,. 
44,8 

H LIJI&I.TILII< l.J biJ{HH.Ilhi rblm• 

I ""'': :<_K;.!~ I' v ( c:,H,) = 2 MO.lb 
~c,H,+50,=4CO,+ 211,0 + 261 o Kif\. 
~ ~tu.:b 

4 MOJ!b; 2 MOJ!b=X Ki£(.: 2010 l<il\., 
:!610·4 IOHO 

X= -2- =-2-= 

:i220 Ki!(.. 
~-24. A.1IOI'.IHIIOTep.">111K ycy:Ib! 6orOJilH.I pNILcJrepn cenJJeMeiC 

1 'IIIli }te\Illp O!\CIIJUI Fc:/)4 Cl!L'IL'II <UriO\Jil!IHii nopoworbiHbl neil~ 
Jt:L'iaHHpJtap . .3rcp I r-.:r )~l'~1i!p ::J'\ll.' . .'IC rl'.'ICH,l.J,e 6:Ho K/K i1bt,jib!JibiK 

(~I!.:IYHII!l lJbll\ml 60/IUl, OH;~a TepMOXH\lHKH JLeHJleY!dHH HJblH,. 
4 tu y .rm mu: 

IOO(J_r li.110_"li( [M(Fe) = Gti r;MoJit,, 
3Fe304 +8AI=9Fe+4A!,O"+Q r!!(l'e) =5G ,·.:>~!i01 r, 

----- . i 
·'·0 1 r 

1000 - ') /JI-{;;_::11 31'- -~, r: <JU4 I' o,(.i, ·10 kiJ\,; .1 h;l\, X= ~-lU:lU ___ ~ ];,,.,() Ki!(., 

x=3195,30 J~)i\.. 

Tepr.~oxu~liif{H .'1.eaJJc!\Ie: 

3Fe 30 4 + ~L\1 ~c 9Fc + 41\1,03 -t- 81 %,:\G 

2-25. EJnu;<..;IJl'lH }1inUH~ p~._il\T)dCb!IliHi H~p.\to;:w,!!H\H Jlel{* 

.'!(·'M~tH: 

C/ld-:00,=2C02 +~lf 20+ l !00 "/i\ 
3rep~.n.e pc<i!dldr:: a) 1 MO ... lb JOICJWpO.!.!.. D) 16 r ~:Hc.rwpo!l 

pear;uaH llipcll CJC~'l-.:~;, OiJ;.I.a HJLJe ~iiJ .. 'Jb!J'~>li·: 60.·1ymm tJL!i'"I:}JjJ? 

lle3y.:rHu.~n: .-:::.) l l\l.Ov"Jb Kl!c ... :wpu.Il xap'lJJaaaH}J,d H8\l~ HWvl~·-
JibiK lJ:blK7ll!;lL11 ~l!lb! X<lC<.J[JJJaHpbi::t 

c,H,; 3~~~:- 2co, + 211,0 + f4rfo'\,fK.I 
3 ~\;)jl!J 

I l3=x: 1400 K)l(,, X= 
1400 .t 

3 

' (02) =<l MO:Ib 

6) 16 r EHCJJOpOA xapq 60JI3Hll.a H4Lit! ilbUibL'iblK 4btKHH)J.i.Jllbl• 

Hbl xacanJinHpwc; 

16 l X ;;.h\ 

c,H..t-30,=2CO, +2H,o -1- i4oo "*· 
'l6 r 

! lH(l\) ~~ J2 f:'MO.nb, 

[m(O,) = 32 r• a= '!61', 
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16 f; 96 f=X K)l\,: 1400 K>J\., X= J4
00·I

6 =233,3 1</K., X=' 
. 96 

233,3 Kif(. 

2-26. 6apJJar um .M 6. I BapHaHT (r<3K HOMepJiep) C-t-02= 
~ C02 + 24 K)K.. TepMOXIlll'lllKH .D.ClVJeMe 6oJOH'Ia : a) · · · • · r, 
C; 6) MOJih C HHaH.D,a H<l 1Ie i!biJiblJibiK '!hiKap? 

II BapuaHT ()Ky6yT HOMepJIC'p) CH4+202=C02+2H20+ 
+880 KIK. TepMOXHMHKa JJ.CHJieMe 6oiOHLJa: a) JJ CH4~ 
6) MOJib CH4 HHaH;J.a Ba'Je iibiJibiJlbiK 'IbJKap? 

L a) 3 r 6) 0,2 MO.IIb 19. a) .5,4 r 6) 1,3 MOJJh 
2. a) 2,6 .'! 6) 0,4 MOJib 20. a) 0,5 JJ 6) 3 MOJlb 
3. a ) 12 p 6) 0,5 MOJib 21. a) 9,6 r 6) 7 MOJlb 
4. a) D,o r 6) 0,5 MOJ!b 22. a) 8,96 JJ 6) 1,4 MOJ!b 
6. a) 3,6 r 6) 0,3 MOJib 23. a) 30 r 6) 1,8 MOJib 
6. a) 11,2 .Tl 6) 0,6 MOJlb 24. a) 6,72 JJ 6) 8 MOJ!b 
7. a) 18 r 6) 0,4 MO.'II> 25. a) 6 r 6) I ,8 MOJlb 
8. a) 2,24 JI 6) 0,8 MOJlb 26. a) 67,2 JJ 6) 2,5 MOJlb 
!J. a) 2,4 r 6) 0,7 MOJlb 27. a) 9 r 6) 2,4 MOJJ.b 
10. a) 4,46 JJ 6) 0,9 MOJlb 28. a) 3,36 JI 6) 4,5 MOJlb 
11. a) 24 r 6) 3 MOJib 29. a) 9,6 r 6) 1,9 MOJlb 
12. a) 7 JJ 6) 3 MOJib 30. a) 33,6 JJ 6) 10 MOJlb 
13. a) 4,8 r 6) 4 MOJlb 31. a) 7,2 r 6) 5,2 MOJ!b 
14 . a) 28 .rr 6) 5 MOJ1b 32. a) 56 JJ 6) 0,05 MOJ!b 
15. a) 36 r 6) 1,5 MOJlb 33. a) 0,48 r 6) 0,09 MO.Tlb 
16. a) 14 Jl 6) 8 MOJlb 34. a) 1,12 Jl 6) 4 MOJlb 
17. a) 60 r 6) 2 MOJlb 35. a) 120 r 6) 20 MOJlb 
18. a ) 44,8 JI 6) 1,2 MOJih 36. a) 1 12 •1 6) 15 MOJlh 

2-27. KyKypT HKhiJiaH)l.a KYI{YPT (IV) OKCII).l.H 3MeJie re.-1iiap. 
13 r Kp:ypT riKhJJJan)l.a 73,15 K*. HhiJJbiJJ.hiK 'IhiK)l.hi. By peaKUHH· 
Hbll{ t epMOXHMH!Ul )l.eJIJJeMeCHHH H3MaJib!? ()K,ora6bi: 292,6 K)K..), 

2-28. YrJiepO.ll. (II) 01\CH.ll.H HH3H)l.a yrJJ.epO.ll. (IV) OKCH.D,.I:IHH 
Slll€Jie reTHpi1ap. 11,2 Jl yrJiepO.ll. (II) OKCHAII HHaHJI,a 141 K)K. 
i1bl.Tihl •1hiK 'lhiK)l.bJ. OJJ peaKUHHHhiH. repMoXHMHKH )l.eHJieMecnHH 
W:JM aJibJ? ()K,ora6ni: 564 K)l\.) 

2-29. 100,56 K/K. t\.biJJ.hiJibiK aJJMaK Y'!HH, na<Ie rpaM KeMyp 
m<Mal{ repeK? KeMpyH. .f!Hhllll TepMox!lMHKH )l.CH.JieMecmiH or<ya 
KHra6bl!J)l.aH Tan. (*.ora6bi: 3 r.) . 

.UamKbl cpe.u.aHbJ ropal\taK 

2-30. X.'lop 6HJieH 6arJJaHhllllbiKJJhi JJa6oparopHH Hru,ll.eH COil· 
pa, JJa6oparopJHJ orarh!Hh!H xoaaChiHbiH 50 Jll:iTpHHH KJ 3prHHHH· 
)l.{'ll rel!HpHJJeHAe 0,254;HO.ll. 9MeJie reJI.IJ.H. 3rep X•10pyl! eKapbi 
KOBHeHrpaUIHI lJ<IrH EKli (Cl2) = 1 r/M3 6oJJca, OH)l.a xosa.a.aKbi 
XJJOphlll EKll .(Ch} · JJ,eli uaqe aprbm,ll.hlrhiHhl xacanJJaMaJJhl. 
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lJaJyJIUUlH. 1) 8MeJie reJieH HO,LI. OOIOHqa 50 Jl XOBaA8Kbi XJIO· 

pbll~ MaccacbiHbl xacanJiaSipbiCl 

x r 0,254 r 
2KJ +CI2=2KCl+;;--

71 r 2srr--

M (CI2) =71 r/MOJib• 
m (Cb) =71 r; 
M (J2) =254 r/MOJib, 
m(J2) =254 r. 

x r: 71 r=0,254 r :254, r, x= 71 ;~:4 =0,071 r, x=0,071 r C!, 

2) 1 M3 ( 1000 JI) xosaAa H<l4e rpaM XJiop 6apAhirb1Hbi xacan· 

JIIHtpt.tC: 
oOJJ·.l\e 0,071 r Ch 50: 100=0: 0,71 :X 

1000 ~ex r -~ 
.¥~IK>·0.071 -1,42, x-1 ,42 r Cl~ . 

.. nu ('. .~~. 
8) IKfl (C~I 11 )·AIUt IIU•tr. IJliiM uptl.ltc 1,42 r-·-1=0,42 r apTbiK. 
l-It. K•MVJl'I)'Jllllt.l I'U:Il>lllhlll et<apbl KOHl~CHTpall,HH 4;:lriiHK 

('IMJUI"P JlHniiJIIIII lWCilll 3J~HJIM<lH XOBaHbiH, 20-mnpHHH anaJIH3 
tAHJUWJl<l 3,01 Jl JWMYPTYPlllbl ra3bl 6ap~'l.b1fhi cy6yT 3JJ.HJIAH. 
IK') (CO~! -1111 xaca!IJJaMaJJbl. (.IK.ora6bi: EK4 (C02) = 30 r/M3.) 

1-:12. CIIIIHK tyrapaH/l8H COH KJiaC OT8fbiHA8H 10 JI XOBaHbl 

liM C~ll~ll.l•lll. (Ca (011)2) ycTyHJJ;eH reqHpHJieH/l€ 1 rpaM, 48KYH· 
IN (CnCOn) ~MeJtc reTHPAH. EK4 (C02) =30 r/M3 6HJIHn, KJiacbl 
IJif)KIIJit'IMCI< rcrieK,ll,HI'HHll cy6yT 9TMeJIH Be EK4 (C02) H8'le 
h!tJllol/ll•ll'lollll>l XaCallJiaMaJibl. (JK,oraOhi: 14 f eKapbi.) -

2 '" :Ia. I ra MeilnauAaKbi reK ararwap, opTa xacan 6uJieH 6Hp 
UIHtt• ·I'Y l1Jtii3,Lle 120 Kr T038Hbl CHI~AHpil;:~p Be 10 Kl' KHCJIOpOA 4hl· 

Klljlllp. Xep 6ar apaCbl 4 M 60.,JJCa, 6n:p oar 6up rH)l{e-ryHAH31l.e 
lltl'll' rpaM T038Hbl CHHJJ)Ipep Be If;}qe .nHTp KllCJIOpOJJ. qhiKapHp? 
(iKorao&r: 192 r T03aH CHH,.l(Hpfiap, II ,2 JI 0 2 tfhiKap»p.) \ 

:!-34. MamhiH THrpnmm 75 %-H yrJiepo.l( JJ.HHIHI xacarlJ!an 
h(l to··Jihll'. 6Hp THrHp raparoJIJihiK 6HJI€H HKbiJica, Harre xosaHN 
«a;lxl'j>JICIJ~eK»? EK4 (C02) =30 r/M3• ()i(oraohi: 1250 M3.) 

2··-:15. 8cyMJIHKAe <lJOTOCUHTe3 peaKll,HHCbi! 6C02 +6H20 ryH -IIIHX. CaHt20s+602-1273 K)I( HJibi OOJIYH reqfiQp. 8rep-.l(e 2 _, 
MOJtb CeH1206 9MeJie reJieH 6oJica, OHJI.a: a} Hatie K)K. HhiJihlJihiK 

rrnu~npifap; 6) Haqe JI C02 CHH/lHpiiap: a) naqe JJ Oz xosa ail! 
pup? ()K,ora6b1: a). 2546 K./K.; 6} 248 Jl C02; B), 243 Jl Oz.), 

• 



Ill oan. BO)J.OPO)J. 

). BoAOPOJJ.biH. aJJHbiiDbl ae xacneTJJepu 

3- t. KyKypT KHCJIOTaCbiHbiH. cye.n.aK:bl 3prHHHHe 6,5 r U.HHK 
TGCHp 3T)I.HpHJICe: a)HGIJe JIIiTp; 6) Halle MOJ!b MYK,~ap,ua; B) H8· 
lle rpaM; r) H8lJe CaHhl MOJieKyJia BO,Uopo.n. oe.Tiymm 4biKHp? 

. lJe3yJHtiDH. a) Hatte JlllTp BO,!!.opo.u llblKHH)).blfbiHl>I xacau· 
Jla.Hphic: 

H So -2 Z C).S -1-I M (Zn) =65 r MOJib, m ( n) =6 r; 6,5 r x n I I z 5 
z 4+ n= n 4+ z 1 V(I 22 

65 
-r 22•4 n Vm=22,4 JI MOJJb, -Iz) = ,4 JI, 

6,5 r : 65 r = x Jl : 22,4 JI, 

6
•5' 22.4 2 24 2 24 H X= --- = , Jl, X= , JI 2· 

65 

6) Hat~e MyK.n.ap.n.a (MOJJb) so.n.opo.u ~IhiK.HH.UhlrhiHbi xacariJia-
Hpbrc: 

Hso
. ~,5r ~ xHMoJih\M(Zn)=65r/MOJib, m(Zn)=65r; 

2 4+Zn= ZnS04 + 2 . 
65 r I M0,1h "# (H2} = 1 MOJlb. 

. 6 5·1 
6,5 r: 65 r=X MOJ!b: 1 MOJib, X= -'-· - = 0,1 MOJ!b, X=Q,J 

. 65 
MOJlb I-h, 

s) He>4e rpaM so.uopo.u 4hliUIH).I.birhlHhi xacanJiaHpbJC: 

- - M (Zn) = 65 r/MOJib, m (Zn) = 65 fl 
HzSOd-Zn= ZnS04 +H2 

6,5 r x r I 
65r 2r M (H2) = 2 r/MoJih, rn (H2) = 2 r. 

6,5 r: 65=x: 2 r; x= 
6~~· 2 =0,2, x=0,2 r H2. 

r) Ha':le caHI>I ' MOJieKyJia so.n.opo.n. 4hiKHH.D.I>IfhiHbi xacamia· 
HpbiC: 

6
·
5 

r :t'_ IM (Zn) =65 r/MOJih, m (Zn) =65 r; 
H2S04+Zn= ZnSO.\ +Hz NA 2a N H a 

65 r 6,02 . 10n =6,02·10 , ( z) =6,02·102
• 

6,5: 65=x: 6,02-1023, x= 6•5 ' 6 ·~· 1023 
=6,02·1022 H2• 

3-2. Cye raphiJiaH KYKYPT KHCJioTacbi onJieH: a} 1 r 
6) } r M8fHHi1; B) 1 f ll.HHK eaapa TGCHp 3.LI.eH,!I.e, XaHCbl 
ao.Uopo.LI. Ken 6e.'lyHHn 'lhiKap? 

lfaayJIHml.f. By MeceJI<lHH xacanJiaWhlK retiHpMaH xeM 
6oJiap. MeTaJIJiapblH. xeMMecH 2 saJieHTJIH, oJI KHCJIOTa.n.aH 

, MeTaJJ, J MOJlb BO.Ll.OPOJlhl 4h1Kapap. 
' :v1E+ l-12SO,=MeSO•+H2 

36 

.LI.eMHj)i 
xaJI.n.a 

'l83MeK 

1 MOJib 



XeJJ.ypJieueu MeTaJinapbiH. xaiichlCbiHbiH. OTHOCHTeJib aroM Mac· 
cacbl 1mqu 6onca, monyH. MYKJJ.apbl KenJJ.yp se Ken. BOJJ.OPOJJ. CJbl· 
Kapap. llJeifJieJIHKJJ.e 6y MeT8JIJI8p.li.3H MarHHHHH. OTHOCHTeJib 8TOM 
Maccacbl KHlJH, HrHbl Ar(Mg) ==24, wouyH. yquu Mg Ken so:n.o· 
poJJ. qb!Kapap. 

3-3. Awrap MeTaJinapbiH.U.aH: a) JIHTHHHH. 7 rpaMbl; 6)_ H~lT· 
pHHHH. 23 rp8Mbl; B) K3JIHHHH. 39 rpaMbl CYB 6HJieH 6HpJieW)lH~ 
pnnce xaficbl xan.u.a Ken so.u.opo.u. lJhlKap? 

lJeJynnmu. MecenaHHH. · wepntH.u.eu repuywu HJibl amrap Me• 
TOJJJJapbiHhlH. xeMMecn 6np Meil3ew MyK.u.ap.u.a 6epmm.nHpl 

v (Li) ... m(L!}- 7 r = 1 .MOJib, 
M(L!) 7 r{MOJJ& 

m(Na) 23 r 
'I (Na)- -- = 1 MOJib, 

M(Nn) 23 r/MOJJb 

'I (K)- m(K) - 39 r = 1 MOJI&. 
M(K) 39 r/MOJJb 

WottyK y•JHII tSttpMcnacm MYKJJ.apJJ.a BOJJ.opoJJ. tJbiKapapJiap. 
8-4, 180 P CYI lnt!KI'pHK 'fOI'bl 611Jiell .ll8p1'8.ll.blJI8H.U.8: a) H::l" 

~~i!W.:J.•~'~ 1.~~ •:~~=o•.,~=•~~:~:·~~J:,"I'~'~""' xacanM• 

. ) (••· IOif) ~H;if:n~ , (I bO) -18· 2-36 r: 
· · ~- t . .~ -~ M(lia0)-18 r/MOJih, 

· , _., «Jrr Vm- 22,4 Jr/Mo.n&, 
V(ll~) -!l2,4·2a::44,8 JI . 

110 r '" ,.., Jll 44,H .n, 1110 "H,a 2'1 224 H x- ···----- ... .:4 x= ~· 
:1(1 ' 

..... ,., ... IO.IICJfJOA 'fWKMIIJU.II"hllllol Xlll:IJIIJIIUIJ>J.ICI 

tfnu. M(li,O) - lH I"/MOJII,, •••••trt 4 1'. m(ll.0)-18r·2=3Gr. 
'.IM!j Af(l·t,)- 2 r/MOJlb, 

M •--i •10 r, ••iiO I' 11.. m(ll,)- 2 r.~ ..... 4 r. 

1-1. IOpJlyMWIIJll (MnphlJJ.l) uo1 A8KynrmH GHJI.ypuneHll.e 
"P•II ftonM" "O,Il()[lOJlltl ilnMIIK V~llll u6Hrbl r!i3 MeTaH (CH•J 
MAW IIIMWJIMJI fi•Ait Olllol ~l<tlpbl TeMueparypuJla t:ys 6yrbl 6n.'lefl 
ftMINr t 'tJlii(IIIJlftilll. PCIIKIUIIIJl8p.U.a JJ.erHlllJill epJlepll.e K09Ql<f>HUI1• 
ttttllfllll e·mun, xnAchl JII'JJ.UAJJ.a Ken so.nopo.u. aJI&m 6oJIHHJlblrbiHhl . 
~~~. . ' . 

I) Ctl...t Oa ..... CO f.Jl2, 0) CH.+H20-+CO-t3Ji2. ()Kor:af5ou 
II •ruftJ•• un uo;wpoJt lfhlKHp.) . . . · 

1-1. Allll'flll MeTI:IJIJII:I(lbiHJJ.aH: a) KaJIHHHit. 7,8 rpl!Mbl: 
II NltTJUUIIIIl 6,9 rJliiMhl cyo 0HJJeH 0Hp1lelli.lUipHJJelJ OoJJca, OH.ll.8 
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c\n apblh xai-ichJChlHAa BOAOPOA Ken MYI<Aap)].a 6eJJyHI1n %IKap? 
()KofaObll a) 2,24 JJ; 6) 3,36 JJ.) 

3-10. 7,2 r cya :Mei<Tp11K Tor&r apKaJibi )].apra)J.hiJiaH)].a 
a) Ha'le JI11Tp Be 6) HatJe MOJib MYK)].ap)].a BO)].OpO)]. OeJJymm tJbi• 

H<J p? (/Kora6bi: a) 8,96 JI Hz; 6) 0,4 MOJJb Hz.) 
3-11. MHc (I l) OKCHAHHAeH 8 r MHC aJIMaK Yl!HH Halle JIHTp 

BOAopoA repeK? (./K.ora6bJ: 2,8 JI Hz.) 
3-12. H ~)6eJJJJH HKH naJieHTJJH MCTaJJhiH, 1,3 rpaMhi AY3 KHc~ 

Jlcnacbl 6HJieH 6HpJJew ;~HpHJICH)].e 448 MJI BOAopoA qbiKAbl. 0Jr 
x aifchT MeTa.TJ? ()Kora6&J: Zn.) · 

3-13. 6APJ1Ar Mill .Nil 7. 
I. Zn+H2S04=ZnS04+Hz l-BapHaliT 
· Fe+2HCI=FeCb+Hz li-BapHauT 

Pemnut» 6oiOHlla: a) · · · · · MOJih, 6) · · · rpaM ae B) • • • aTOM 
.M fTaJJ peaKUIU! rHpeH 6oJJCa Halle M!Tp BO)].OpO)]. (K. Ill.) oeJiyHlm 
IJbl lolp? (TeK HOMepJJep I, JK.Y6YT HOMepJiep II-BapHaHT.) 

T \ N! il l (j I B /k/ a I 6 I B 

1 !0,0 \ NOJib 6,5 r 6,02·1022 19 0,3 ldOJ!b 19,5 r 18063·1023 
2 2 MOJ!b 112 r 12,04·1023 20 0,01 MOJ!b 0,56 r 2,408·1023 
3 . 0,2 MOJ!b }3 I 1,204·1023 21 0,4 MOJ!b 26 r 6,02·1023 

4 0,4 MOJib 22,4 r 2,408·1023 22 5 MOJ!b 280 r 30,10·1023 
5 3 MOJib !95 r 1,806 ·1 023 23 0,8 MOJ!b 52 r 4,816·1023 

6 4 MOJib 224 r 24,08 · 1023 24 0,6 M 33,6 r 3,612·1023 
7 0,5 MOJ!b 32,5 r 3,01·1023 25 0,02 MOJ!b 1,3 r ll240·1023 

8 0 ,5 MOJ!h 28 r 3,01·1023 26 0,04 MOJ!t 2,24 r 2,408 · 1023 
9 0,01 MOJ!b 0,65 r 6,02·1023 27 0,9 M 585 r 54,18·1023 

10 0,02 MOJ!b 1,12 r 2104. 1023 28 },5 M 84 r . 9,03·1023 
II 5 MOJ!b 325 r 30,10·1023 29 1,5 M 97,5 r 9,03·1023 
12 4 MOJlb 336 r 36,12 · 1023 30 7 MOJ!b 392 r 42,14·!023 

13 4 MOJ!b 250 r 24,08·1023 31 0,7 M 45,5 r 4,214·1023 

14 3 MOJ!b 168 r 18,06·1023 32 2,5 M 140 r 15,05·1023 

15 18 MOJ!b 520 r 48,16·1023 33 1,2 MOJ!h 78 r 7,224·!02& 
16 0,1 MOJ!b 5,6 I' 6,02 · 1022 34 1,4 M 78,4 r 6 ,268·1023 

17 2 MOJ!b 130 r 42,08. 23 
35 0,08 M 5,2 r 4,816·1022 

18 3 MOJ!b 168 f 18,05 ·1023 36 0,9 MOJ!b 50,4 r 5,418 · 1029 

Hycra: I BapHaHTl a) 1,6 MOJih; 6) 104 r; a) 6,632·1023 

r.~ • . ~. 

lJa3yJIHWH. 

),6 M0.1b X Jl \ 

a) Zn+H2S04~ZnS04+H2 
J MOJib 22,4 Jl 

V (Zn) = 1 MOJib, 
v·m=22,4 JJ/MoJih, 
V (H2) =22,4 JI. 

il,6:l=XI22,4 JI, x=: 22·~· 1 ·6 =35,84; x=35,84 JJ H2s 

M(Zn) =65 r/MOJJb, 
Vm=22,4 JJ/MOJih, 
m(Zn) =65 r, 
Y(Hz) =22,4 JJ. 



104 r: 65 r=x JI • 22,4 JI, 
104·22 4 1-I x==-----!- =35,84JI,x=35,84 JI · 2t 

. 65 
B) 6,632·10 23 ~ 

Zn+H2S04=ZnS04+H2 
6,02 · H.' ?J 22,4 Jt 

6,632·1023 ! 6,02·1023=x: 22,4, 
X= 6,632·1023·22,4 =JS 84 ,lJ, 

6.02·10 23 ' 

NA =6,02·1023
; 

N(Zn) =6,632·1023, 

Vm = 22,4 JI/MOJibl 

V (H2) =22,4 JI, 

III. XHMHKH peaK~Hs:~nap 6otoutta ra3napb1" reapyM raTHa .. 
UlbtKJia{JbiHbi" xacannaHbi.WbJ 

3-14. 5 JI so.a.opo.n.bi" .n.oJibl HHMarbl Y'IHH tt~'le mnp KHCJJO• 
J>Oil repeK? 

1l83VJIHWH, 

U Jl X JI 

2"H2 + o;-..:.. 2H20. 
44,8 Jl 22,4 Jl 

Vm=22,4 JI/MoJI&, V(H2=22,4 · 2=44,8 11, 
Vm=22,4 JI/MOJib, V(02)=22,4 JI, 

3rt•p MeceJJaHHR mepnm.ll.e 6epJieH Be copaJIHH Ma.a..n.aJtapblli 
MK IICU·)~C 1'83 XUJibiH.£1.8 OOJICa Be 6eJIJIH 6Hp Uit:pT.D.e X eM respy M • 
AI ncpJIIIII, t'f>ApyM.n.e-.n.e copaJIHH 6oJica, oa.a.a rasJiapuiH respy· 
MMtllllt <'ftlf ('iaxaJiapuiHbl 22,4-e rbtcraJI.n.hm, Klfi.}H caH.1ap 6HJ1 CH 

IUU'ItiiJIIIIIJt.IK n~·IHfHin 6HJiepHc. Ou.a.a JJ:eaneMe 60IOHlla oJiapblli 
MOJih M}'I<JlUf>hl ("v) H~'le . 6oJica, WOH'la respyM rmon H3M3K 
Clomtp, rdh>Oit ra:il>IH KaHYHJlapbiHa JiaiihiK reJiii~p. OaAa wei1.Tie 
IUf M U IC tiOJI/1 p: . 

5 n : 2 JI = x ; 1 · Jl, 

5·1 5 - 0 
X..,. - =2, JI, X=2,5 11 Z• 

:.! 

1-II, (10 oil II MM IHll"lolll ltMt'JIC reJI M~rM YliHli H.a'ie JiifTP BO.Ll.Oo. 
....... lltltl Jltll JJ M:llll I rpt•l< ~ -....... ,, ....... 

u . f ~ w '· I VIII - :l~.'l Jl/t.IOJIJ,, 
~+~J1l•mlia V(N 1)- ,I Jl, V(NII3) = 2 Jr, 
1 11 n " rn V(ll,> - •• Jl. 

11) Jlti1KlliiMJlH ropn OoJIIIII ttOJLO(lOJlJ.II~ I'OUtJVMHIIH xacan.na• 

tlfHoH'I i} :.w. . . « Jl: 3 Jl-20 nt2 Jl, x- -·· · r-=30 Jl, x==30 JJ H9• 
',! 

0) P~111\I~IHI.ll.8 <;apn OoJIHH aJOThiH. respyMHHH xacannastpbiCJ 
~0·1 . 

X Jill Jt-20JIJ2JI, x- -- -=lOJI, x-lOn N•. -2 ,. 

3-16. Cenarar.na .nya KHCJioracbi so.n.opo.n 6HJieH XJIOpllUt 
OIIJIJil'IUMerH HeTHX\eCIIH,ne aJibiHHp. 9rep llY3YMHHJ,!.~ 60% BOJl<l-

8ll 



pO.ll, 40% XJJOp 6HJieH ra3JiapbiH. rapblH,!I,biCb!HbiH. 1 JJHTpH S3apa 
6HpJielll,nHpHJice (napTJia,nbtJJca). OH,na naprJJaMa,naH COB. ra3Jia· 
pbll:l respyMH Be ,ny3yMH H<JXHJIH 6oJiap? (OpoueHT ,ny3yMJiepl 
reBpyM,ne xacanJiaMaJJhl); 

1Je3yJJuwn. 1) l JI ( 1000 MJI) ra3 raphiH,nbiCbiH,ll.aKbi ra3Jia 
pblH xep 6HpHHHH. Ha'le f(,lBpyMJ.{C,ll.HfHHH xacaOJ1aHpbiC; 

a) Haqe MJI sonopo,n 6apnbrrbiHbi xacanJJaHpbrc: 
100 MJJ-,ne H2 60 MJI. 
1000 M.~- U -X M-1 

GO·IOOO 
100 MJI: 1000 MJI-==60 MJI: .X MJI, .X= -------· =600 MJI I·h. 

. . 100 
6) Halle MJI xJrop 6ap;.r,blfh1Hhl KCCniTJiel'1apHc: 
1000 M,'l-600 MJJ=400 MJI Vm=22,4 JI/MOJJb, 
2) H2+Ciz=2HCI V(I-h) = 1 MJI, 
1 MJJ 1 MJI 2 MJI V (CI2) = 1 MJI, 
2) 600 MJI 400 MJI X MJI V(HCI) =2 M.7I. 

UJepT;1.e so,nopon apTbiK tSep.rreHJIHrH YLJHH HCl xJiopa repa 
9MeJJe fCJII'1ap. 200 MJI BOJI.Opo,n pC8KlUHI ntpMaH f3JJHp. 600 MJI- . 
-400 MJI=200 MJI J:h 3MeJie reJiiiaH HCI peaKUHH rrtpeH xJiop­
.nan 2 3cce Kerr 400 MJJ·2=800 MJJ HCI. Peurm,IIH.Ll.all COH. 800 M.h 
HCI 3MCJie reJJ,nH Be 200 MJI H2 peaKUHH mpMaH raJI,nbi. YMyMbl 
reapyM yihreMC,!I,H. 6H. 1 J1 (600 MJI+40Q MJJ) COH. 1 .TJ (800 MJI+ 
+200 MJI), ce6a6!! Jl.CH.JJeMe 6orou<Ia H2+Cl2=2HCI. V=l, 
.\1 = l, V = 2 . .lJ.eH.JJHK,!I,C!-1 8H.ll.C f33JJ8pbiH. respyMH 1 +1 = 2 Jl, 
JleHJlHK}.{CH COf~ XCM 2 JI. i 

3-17. Bo}.{opo,n 6MJJeH KHCJIOpO:ll.bll~ 50 MJI rapbiH,ll.biCbi napT4 

JlattbUiaH,naH CO!\ 5 MJJ KHCJJopo.u. peaKUIHI rHpMaH raJJll.hi. BarnKhl 
ra:1 rapbiH.llbiChlll.LJ.a respyMH 60IOH'la xep 6Hp ra3 Haqe npoiJ,eHT 
T)'iY.p? 

'te3yJJHuHl. 2H2+02=:LH20 Vm=22,4 JI/MOJlh, 
2i1 rn- V (H2) = 2 JI, V (02) = l JI. 

H JJ KH H<}lfe MJI ra3 raphiH:ll.biCbi peaKHHH rHpeH,nHrHHH xacan-

50 MJI-5 MJI =45 MJI (H2 Be 02) . 

.ne~~"1eMe,neH repHyrnH HJJ bi 2 respyM so,nopon 6np reBpyM 
KHCJIOpOll. 6H.rteH peaKUHH rapiiap. liJOHlJ.3H . yryp 3Jlbifl 45 MJI·H 
2 : 1 .HJibi HKH 6eJJere 6eJiiiapHc. · llioH,naH 6np 6eJiem peaKIJ,HSI 
rHpeH KHcJJopo,nhiH. respyMH:.UHp. l'Ilu1 6eJierH 6oJJca peaKIJ,HSI rH· 
peH so,nopo,nb!H. respyMH,nup. 

45·1 0 V(Ot)= -3- = 15 MJI 2> 

PeanuHH rupMaH raJiaH 5 MJI KHcJiopo,nbl rowyn, rapbiHJI.bl.lla 4 

Jtbl K.Hcnopo.U.biH. JKeMii reapyMHHH 6HJ111apuc: 

15 MJJ_+5 MJI=20 MJI 02. 



HermK.e.u.e rapbiHft.hi.U.ai<bl V(I-12) =30 MJJ, V(02) -20 MJI. 
1:11-IJl.H OJiapblH, respyMH 6oJOH4a TYTHH npou,eHTJiepHHH xacllll• 

JIIIHpbiC: 
a) BoAopo,ll.biH. TYTHH nvoueu m: 
50MJI I00%,50:30=100:x, 

30 ·100 
30 M.ll x 01

0 x= -- =60 x=60% H2. /(' 50 ' 

o) KHcJIOpO,ll.biH, TYTS!H npoueHTH: 
GO MJI 100%, 50: 20= 100: x, 

~() MJI ·---X% 20 .JOO - 4 O 
IC= -- = 40, X= 0% 2• 

,)(} 

:~---18. A3or Be ao.uopoJl. ra3JiapbiHblH. 50 MJJ rapbiH)I.biCbl Ka• 
1'11 .11ll l;!'rOp.lla p apK8JILl )lOJibl peaKUHfi rllpCH,!J.('H COH. 2 MJJ 330T 
JH'IIIilliiSJ rHpMaH raJJAbi. 5am.ua:\bl ra3 rapblH)I.hiCbiHJl.a xep 6Hp 
111 :1 lld 1 ll~ MJJ? 

'ln:syJIHWH. I) faa rapnlliJlbiCblHH Ha'l e MJI peaKU,IUI rHpeHAH• 
flt1111 X<IC11fiJI3S!pbiC: 50 MJI-2 MJJ=48 MJI. 

N2+3I-I2=2NH3 
fMJi 3 MJI 

1 

Vm = :22,4 JI/MoJih, 
v (N2) = 1 MJl, 
v (H2) = 3 MJI. 

ll)' M"Ct'JU! xcM t'l<apJHIJ<hl ycyJJ 6HJieH <Ie3yJIAap. 
II )'l'VJI. ron, ruphlll)lhl JHI peaKUHS! rMpeH 330Thlll respyMHHR 

~ MJI nttntltl t\t',IIJIO!JIIIIl. 0HJta <l30Tb!H, rynm reupyMH 3x 6oJiap. 
f-ifTttH(.t'JJ.(' I IIIII I<JlLIK hi Jl.CitJieM;Jif H 3JI8 pb!Cl 

·, II+ a.\'-•Hi, x- ~ = 12 MJI, BO,li.OpO.II. 3x=3·12=36 MJI. fa· 4 . 

, .. IUUtllliiiO.I 11:10'1 12+2-14 MJI. 
1- 10. 100 M.ll XOilllJl!IKhl 101CJTOp<l1lhHl respyMH 601011qa TYT• 

Itt HpUill'lll'ltlllf 1'110Mlllt V''""• Ollhl 50 MJI ROJtopO.ll ISHJJCH rapblll 
IIIPMM1'JUt1JIItJ) "' KltJlHJIIol lllt'J>TJJcpe rtHIJHIJil'IIM raJiau ra3JJa· 

·. f. ~ .... ·.· t'f" .. · JlVMtt 87 MJI. ftOJIJltll. XtiHMIIIolll JU'PIIl'J'r'"'" HycrachiHJJ.a res· lllfJ.f .. IOH 1111 HIICIJf)j)Uil Hl .. l! llfiUIH'IIT TY'I'tlp? 
' ~~ · .. IIY"MUtM, I) IUJtOflfiJ& ruuayJIIIIIJtll I'I:HJUipt.llt rapblH)I.blCbl· 

•• lttJI.tA"rHHH UmlftJIUfll•ll'! 100 +50- 150 MJJ. 
-~~ ntp'fJUtMIIJlllll l.'t)tl l'll:lldll l't1RpyMHHIHl Ha 1le MJI a3aJiaH.II.bl• 

tWIIW llllt'IIIJIIIMfllol~': Jl\() MJI-··M7 MJ!-63 MJI. 

'IJ)ft111<lli1HIIhlll Jll'llJil•Mt!l'HIIH ti:i>lphtC: 
I lv t o~-21 1~0 (8 rl=mpyMu a:iHJtMara rerupiiap.)· 
11• 2, 11-1 IJIOHYH. 9C<!ChiH.Lt8 llleHJJe nponopUUSI 8JIM8K 60.11• 

lp, I) rtmpyM II3HJUtnLla I renpyM KHcJiopo.a peaKU.HH rapl'iap. 
t;, •. ,...... . .. ... ___ .t ---

ti::l· I I I 1\:\ ... J : .\:, X""' -· -21 X=21 MJI 02 . 
.) 

lt~nliKt 100 MJL xosa.u.a 21 Mit 0 2 Oap. JldMeK, 2l%0t CSap~ 
UMpJUU MUI .Nil 8 



3-20. l.Jen Tapan (T<)K HOMepJiep) • • • JI BO.LLOpO.ll. H<}lJe J!HT(> 
RHCJIOpOJl. 6HJieH 6HpJielliH~p? 

Car Tap an ()l\f6yt HOMepJ!ep). ... JI BO)J.OpO)J. XJIO(> 6HJie8 
6npJiemHn H<}lJe JIHTp HCI 3MeJie reTnpifdp? 

I 20 n H2 

/i 

15 JI Hz 11 26 n H2 16 6 JI Hz 

' 
2 7 JI Hz 18 JI H2 12 36 n H2 17 22 JI H2 
3 24 JI H2 20 n H2 13 10 n H2 18 31 n H2 
4 9 n H2 30 JI H2 14 25 JI Hz 19 44 JI H2 

5 12 JI H2 10 19 n H2 15 4 n H2 20 17 JI H2 I 

21 28 JJ H2 25 34 JI H2 29 16 n H2 33 14 JI H2 
22 2 J1 H2 26 26 JI Hz 30 36 JI Hz 34 13 n H2 
23 I 00 J1 H2 27 8 n H2 31 40 J1 H2 35 ~ 

3-21. Bo11opoA ae Kucnopo• ra3napb1HhiU raphiHI\hiCb!HhiJ 
50 MJI-H napTJI3)J.biJiaH)J.aH COH, 5 MJI BO)J.OpO)J. peaKU:HH riipM<)H 
raJI)J.bl. fa3 rapbiH)l.biChiHbiH. reBpyMH 6oJOH4a rynm npou:eHTHHH 
xacanJiaMaJibi. ()l(ora6bi: Bo)J.opo.u -70%; KucJiopoJl.- 30%.) 

3-22. A3oT se BOJl.OPO.LL ra3JiapbiHbiH. rapbiHJl.biCbiHbiH. 50 MJI·H 

21 n H2 
24 41 J1 H 2 28 II JI H2 32 5 JI Hz 36 60 JI Hz 

RaTaJIII3aTOpbii{ raTHaWMafhiH}~a peaKU:IUl rnpeH)J.eH COH, 2 M.!J 
BO.ll.OpOJl. peaKUHH rnpMaH raJI)J.bl. Eaiii)l.aKbi ra3 rapbiHJl.biCbiH)J.a 
xep 6np ra3hiH. H<}lJe respyMH 6ap? ()l(ora6bl: H- 38 MJI, N­
- 12 MJI.) 

III. faJJiapbUl ,ll.hJI<bi3Jihll'bJ oe ornocureJI .ll.MKbi3JJhlrbl 

fa3bii-L 6up JIHTf)lHHIH Maccaebma cG3bl1-11 ObtKbt3/lbtcbt )J.IIHHJI• 
ih:Jp. OJI p 6aJieH 6eJIJieHI1ap. l(a;LaJibi wepTJICpJl.e ra3biH. I MO· 
JibJHhiH TYTRH reBpyMHHJLeH (22,4 JI/MOJib) neil:)J.aJiaHbiTI, ra3Jia· 
pbla MOJib MaecacbiHbi Tanhm 6wrepiic. OJI wy cpopMyJia 6nJieH 
aaJl aJLbiJIHp: 

A1 = 22.4 · p , M - MOJib -Macca, p- JJ.hiKbi3.'lbiK. 
On·wcure!l ablKbt3/lbtK- 6Hp ra3bll{ MOJIHP MaccacbiHbii-J; 

I!KHHiKH 6Hp ra3b1H, MOJIHp MaccaCblHa 6o.lJaH raTH3illblfhl)J.blp. 
111\eceJJeM: Bo,QopoJLa rep~ JJ.bi Kbi3JJhiK ,LLH[IMei\ lliOJI ra3blll 

Mu.riHp MaccachiHbii{ BO.LLOPO.LLhia MOJIHP Maccacbma M (H2) = 
= 2 riMOJib 6onaH rarHaWbirbi,ll,bip. 

BoJJ.opo.LLa repa JLbiKhi3JibiK 6orouqa MOJTh Macca M = 2D (H2) 
cpopMyJia 6oiOHLJa ranhiJIHp. D (H2) BOJJ.opo.ua repa ,LLbl!{bi3.JibiK 
)l.HHMeK:LIIp. 

M =29D (xoBa). Xosa rep<) Jl.biKbi3JihiK 6otOHlJa MOJIHP Macca­
Hhi ranMaK. 

42 

M = 28D (N2), D (N2) - a3ora rep a .LLhiKhi3JibiK, 
M=32D(02), D(02)- KliCJJOPOJl.a repa JJ.biKbi3Jibm, 



M=4D(He), D(He)- reJim1a rep(} Jl.hmhlsJJLI!C. 
(l'cmu1IHIH: MOJieKyJiaCbl 6Hp 8TOM,li.3H Jl.ypHp.) 

:J-23. Illy ra3JiapbiH.: a) KYKYPTBOJI.OpOJI.hiH; 6) reJIHiiHHKJ 
D) xJiopBOJI.OPOJI.biH. BOJI.opo,ua repa Jl.hiKbi3JiblrbiHhl xacanJiaMa.llJ::J., 

11esyJIHWH. a) KyKypTso.uopo.a.hiH. BOJJ.opo.a.a repa D,blKbi3Jibll'l:iJ 
34 r / MOJlb 

M (H2) = 2 r/MOJib, M (HzS) = 34 r/MOJJb, D (H2) = =-
... 17, D(Hz)=17. 

, (l) feJHII1HIIH. BOD,Op0Jl.8 rep a ll,biKbl3.'lblfbJ! 

D(H
2

) = 4 r / MOJib 

2 r / MOJib 

2 f/MOJ!b 

f

l M(11 2 ) =4 r/MOJih 
M(l le) =2 r/MOJib 

11) X.llopso.n.opOJl.biH. so.n.opo.na rep a 1lbll\hl3JJhtrbi: 
. ~5 1 M(H2)=2r/MOJih, M(HCl)=36,5r/MOJJb, D(Hz)= 2= 

•IH,:.?fi, D (H2} = 18,25. _ 
3--24. illy rasJiapbiH.: a) yrJiepo,nhiH. (IV) OKCHllH:HHH.; 6) M~ 

Jill I'U:II>IBblH- CH4; B) BpoMso.n.opo.u HBr ra3hiHblH. xosa repa 

""'" I.I :JJJI>JI'hlll hi. xacanJJaMaJihl. 
'h•:tYJIHIUH, a) yrJJepO.llhlH. OKCMJ1.HHHH. XOBa repa ,Ubl!(bi3Jlb1I'lil 

M(XOIUI)-29 r/MOJJb, M(COz)=44 r/MOJih, D(xosa)=-.~ 

4f !{Mt)lllt · 2 • ...- - ~ ----1,52, D(xosa) -1,5 . 
~ r/Milllt> · 

en McTDII rDSblHblll XOBa repa Jl.b1Kbi3Jiblrhll 
M(xoaua)-29 r/MoJJ&, M(CH4)=16 r/Mo.rib, D(xosa)~ 

• K;'"'M!I'~ •0,1\1), D(xonu) -0,55. 

~~11ftpnMIOJlnpOAhiK XOIII rttpo /lhiKb13Jiblrb1: , 

.
M __ I
1 

~~--·; __ 'C" ____ r./M-on•, M(IIBr)-81 r/MnJJb, D(xoBa)""' 
'"' • _ _ - •1.1, D(•o••> .. a,a. 

--· _ Jf fiMirlltNI 1) MHt'JIOfJO.U,WIII 0) 830Tblll; B) XJIO~. 
- JIIIMMiiJPMHN ( M• ltH~ MltCICIIIIIbl) XI:ICUOJIIIM<IJILI. 

- . M 
'I•V•IIIMM, M•ll,4• ,, ctJoJUCYJI&tJUIII ~- .-;:;-:;----

1
--aJJnpblc. 

,..,,., A U(IJib 

1) KtU'IIUPOJI.WII Jll.IKI.»JIWI'hll 

V 32 r/MOJib 3 M(CJ1) •:l:l r/MoJJk, rn-22,4 Jt/Monb,p- -= 1,4 r/Jr, 
:t./,4 11/MOJI.b 

,,,..J,4:l r ln. 
n) A:tnTI41l Jll.ll<bl:iJibll'bU 

M(Nu)-28r/MOJlb, Vm=22,4JJ/MOJ!h, p== 23
r/MOJI& _ 

22,4 JI/MO.Ilb 
• 1,:.1:1 ,.,,,, p- 1.25 r/JJ. 

1) XJIOpt.ut, AhiKbl3JJblrbH M (Chl =71 r/MOJ!b, k:'""22,4 ll/MOJIJ)• 
II 1/MOJib 

, - ~:l,-t 
11
/wunr, - t\,17 r/JJ. p=8,17 r/JI. 



,, 

.i 
3-2{). fe.-1a repa Jl.biKbi3JlblKJI8phl: a) lf; 6) 7; B) 0,5 6 

aaH ra3JJapLIH. MOJIS!p MaccaJiaph!Hhi xacannaMaJihl. 
lJe3yJIIHnu. M (He) =4 r/MOJib, M =4 r/MOJib D(He) cpopM 

lla 6moHqa xacanJJaJJpbiC: 

a) M=4 r/MOJJb·ll=44 r/MOJih; 
6) M=4 r/MOJJh·7=23r/MOJih; 
B) M=4 r/MOJJh·0,5=2 r/MOJJb. 

3-27. 446° C-Jla CHMan 6yryHLIH. xosa rep~ JI.b1Kbi3.1Jblrbl 6,92! 
',Jlel-i. oyr.LI.a CHMBII MOJJeKyJJaJiapb!HhiH Jl.Y3YMH H<lXHJIH? 

I.Je3yJJHrnH. M(Hg)=29·6,92=20J r/MOJih, v (Hg) 
:01 r / MO.llb I (H ) M *' = MOJ!b, m g = 

20 I r / M'C>J1 
m(H g) =201 r/MOJ!h·l MOJib=20I r. 
3-28. AI< Q)Q C<!Wpbll-l so.u.opoJI.a repa JI.biKhi3Jiblrhi 62 JI.eH.. 
AK dJO c ct>OfJbTH. qJOpMynach!Hhl TanMaJJbl. 
lle3yJntwu. I) A1< ¢oc<{l0pblll MO JJS!p MaccachiHbl xacanJia 

Rpb!C: 
M (P) =2 r/MOJJb·62= I24 r/MOJih 

2) AK cpocqJophiH, 6Hp MYKJJ.aph!HhlH, (MOJib) Maccacbi H;Jtt . 
tpaMJl.bt!'biHhi x acarrnaHphic: 

m (P) = 124 r/MO.Tih, 1 MOJib= 124 r (m=M. v ¢opMyJia 3C8C· , 

4l8HJ],biK) 1 
<Poc qJophiH 611p aTOMJlbi MOJlb MaccacbiHhiH. M (fl) = 31 r/MOJib : 

llU"ill_ a,fTa Hblll, ai< cjmct!Jopbll{ MOJ!b MOJIHp q>OpMyJlaChiHhi T8llSlpbiC: ,! 
I ')-1 r 1 

'~(e)= , - . =4 MOJih. Ar< q>oc<j:Jopbll~ cpopMynacbi P4. j 
JJ f j M (l .;J b :i 

3-29. 3rep-JJ.e 500°C-.ne se 1 JG0°C-.ne KYKYP.ll.HH. 6yryHbii\j 
XC'cla repG il.hiKbi3.1lbirbi :u.erHWJIHJJlii<J\e 6,62-;) JJ.el\ 6onca, OHJJ.a 'j 
w u.il r eMnep<nypa.na KYKYP.UHH MOJieKy.rracb!I!JU'l. Halle aroM 6ap? : 
()Kora6&r: S5; S2.) l 

· 3-30. 50% -H re.rmif (respyMH 6o10wta) 6oJJaH no.nopoJJ. 6H- i 
Jli~H re.il HHHH. rapbiHJI.blCbiHbiH. so.nopo.na repa AhiKbi3JI&Irblllbl xa· i 
Cii fl/13!1. 1 

4tnyJliHIJli . I MOJ!b ra3hiH MOJib respyMii Vm=22,4 JT/Mo.rib ' 

l le i1AaJWHbm, oHy~~ 5!p nbiChl 11,2 JI He Be 11,2 JJ I-h 6oJIMaJibiJJ.bl· 
I hll!bl 6HJJB;:JpHC. 

0HJJ.a: 1) 11,2 JI He-Hlll\ MaccacbiHbrn HJ'ICJJ.IH'HHH xacanna-
ti phiC. 

22,4 JI 4 r (ce6a6H .M (He) =4 r/MOJJb m(He) =4 r.) 
11,2 x r 

11 ').t 
22,4JI:l1,2JI=4r•xr, x= - ·--=2r. 

22.4 
2) 11,2 n so.u.opOJJ.hiH. MaccacbJHbiH. Ha'leAHrHHM xacannaHpblc~ · 
M (H2) = 2 r/MOJlb, m (H2) = 2 r 22,4 JI lh --··-··· 2 r 

11,2 JJ-- xr 
11,2· 2 

x~ - -- =1· x= 1 r. 
22.4 • 



3) fa3 rapblH.Il.biCb!HbiH, 1 .MOJibl 3r. fa3 rapbiHJI..b!Ch!HblH, MOJUIQ 

M:tccacbl M== m ~1 '=3 r/MOJib OOJiap. . v I . 

4) fas rapbiHJl.biCb!HbiH, BOJl.OpOJl.a repa Jl.blKhl3m,JfbiHbl Tal1~ 
flphlC: 

D(H
2

) = ~ ~ 3 
r(MOJib = 1,5; D(H2) = 1,5. 

M(H2) 2 r/MOJib 

:l-31. respyMH OOIOHtia 35,4%-H 830T 6o.TJaii 9THJieH C2H4 
lr w-lOThHI. rapblHJl.b!CbiHbiH. no.n.opo.n.a repa nhiKbi3Jibirbmbi xacan· 
JIII M:t.JThi. Mece.JTaHHH rnepTHHJl.e uaMe apThiKMa4JJbiK 9Jl.H<>p? 

1IA3yJJHUIH. By ra3JJapbiH HKifCHHHll xeM MOJIHp Maccacbl oHp• 

Mt'll:ll' UI : 

AI ( N2) = 28 r/MOJJb, 1\1 (C2H 4) ""'28 r /MOJlb, M (N1) = ll'l (C2Ht) 

c >u;u.1 ras rapblll.U.l>IChJIIhiH Momip Maccachl : M =28 r/MOJib 

t\CIJIII Jl. 
28 r(MOl!b 

UoJlnpo.n.a repa Jl.bll<hi3JJ&Jrbi 6o.'lca, D (H2) = = 14, 
2 rjMOJlb 

D (l!w) - 14 OoJI a p. 
lJJtj)T ne llpOllCIIT fllTIHIIIJ hi rhJHblH, oepHJIMefH apTbiKJibiK 911• 

Atp, 
1-ftt, 1\oJLUjlOJl IIC YI'Jil'IJOJl (VI) OKCll)I,HHJl.eH bl6apaT 6oJiaR 

Pllll.pWH f'llJlt.IIIJll~l'ldlllolll 8,8 JlHlpHHHH K8)1,aJJbl mepTJiep)l,<lKH 
MUeAC'I4 4.1\ 1' . ra:t fllpblll }( hl('blllj~a xep OHp ras Haqe JlHTp? 

'IIIYJIHIIIH, . . 

M(ll~) .... 2 r/MO.IIb, m(I-h)-2 r; 
M(C0)•2tt 1/MoJJb, m(C0)-28 r. 

IIAIII&lhl. "". 1 IIIJJlOJ)UJl .t n OoJIC'yll, Otllln yr.TJepon oK• 
.. llbUWII .';··. ~~-~ n) ChMIIf), .~ Jl UOAOj>OJllolll M<JCCCJCbl• 

tutltdltfllfCI .... , ---., ·- a • ~· 
~fj;-4 ' - Tt.? r. 
OKl'lt.llltiiHII MIICCIIC'biHbl «b-. 6Hne& ~· .. A - · 11) YI'IIVIJOA 

"'lfflllll. 
11,4 II CO MIH'l'IU'hl 21i I' 22,4 Jlt8,8 X Jla=28 rrb I 

(1,11 n-x) -•- b r, b- (B.I!- x)28 lj,9;-x 
22,4 - '""'2.9 • 

x 88-x 
1 r-b •·-4,5 r 6onMaJJbJ, OHJI.a -

1
-- ' -==4,5, 

I ,2 0,8 
x-

• 11:1,11-14 x-60,4; 1:~ x--72,8; x=5,6 JJ H2• 

~MIIfH•A (II) OKCHAHJJHH. reepyMH (CO) -8,8-5,6-3;2 n. 



3-33. faa rapblHAhiCbiH,IJ.a (respyMH OOIOH'Ia) BO,ll.OpOA 20%,, 
asor- 45%, aproH 35% ryrSip. fa3 raphiH,ll.biChiHhiH. Bo,nopo.n.a 
rep::~ ,IJ.hiKhi3JiblfbiHbl ranMaJibi? (./K,ora6hi: D (H2) = 18,5.) 

3-34 . .UbiKbi3Jiblfbi: a) 2,5 r/JI; 6) 2,054 r/JI; B) 1,384 r/ 
6oJiaH ra3JiapbiH. MOJHip MaccaJiaphiHbi ranMaJibl. (.IK.ora6bl 
a) 4,5 r/MOJib; 6) 46/MOJib; B) 31 r/MOJib.) 

3-35. Xosa repa AbiKhi3JJbirhi: a) 2; 6) 2,55; B) 2,89 6o-
JJaH Matl.JJ.aJJapbiH. MOJISIP MaccaJiapbiHhi ranMaJJhi. ()Kora6w 
<:) 58 r/MOJlb; 6) 74 r/MOJib; B) 78 r/MOJib.) 

3-36. ByryHhi.H. KHCJiopo.n.a rep a ,IJ.biKbl3Jibirhi: a) 1 ,875; 
6) 2,25; B) 1,5 OOJiaH M3tl.tl.3Jiapblll, MOJJHp MaccaJiapbiHbl T3II· 
MaJibl. {)Koraohi: a) 70 r/MOJib; 6) 72 r/MOJib; B) 48 r/MOJI&.} 

3-37. A3oT Be KHcJiopo.n. ra3JiapbiHbiH. 6,3 JI rapbiHAhiCbiHbiH. 
11' accachi 8 r. fa3 rapbiH,ll.biCbiH.U.a xep 6Hp ra3.n.aH Ha'le JIHrp Gap? 
(JK,ora6bi: KucJiopotl.- 0,7 JI, A30T- 5,6 n.) 

6apJJar lUll .Nil 9 

3-38. oepJieH ra3biH. OTHOCHTeJI tl.blKbi3Jlhlfb!Hbi TanMaJibi. 
l-BapuaHr (raK HoMepJiep) :a) so.nopo.na repa, 6) xoBa repa. 
II-sapuaHT (my6yr HOMepJiep): a) no.nopo.na repa, 6) xoBa 

rep a. 

T I rasnap I~N2 N~ 

1. MeTaH CH4 19. 
2. YrJJepOJJ. (!I) OKCH)l,H CO 20. 
3. YrJJepo.u (IV) Ol(CHAII C02 21. 
4. 3Tau C2He 22. 
5. AueTHJJeH C2H2 23. 
6. AMMHaK NHa 24. 
7. I\yKypTBOAOPOA H2S 25. 
8. AsoT I OKCHAII N20 26. 
9. A30T II OKC!l)lll NO 27. 

10. XJiop Clz 28. 
11. XJJopBon.opon. HCI 29. 
12. A30T IV OKCH,Ull N02 30. 
13. 6yTaH C4H1o 31. 
14. flponaH C3Hs 32. 
15. A30T- N2 33. 
16. KYKYPT IV oKcli)J.n so2 34. 
17. CyB 6yrb1 H20 35. 
18. <PTop F2 36. 

Hycra: I BapHaHT C2Hs. 
I.Je3y.'1HmH. M (C2H6} ==30 r/MOJib, 

M ( xosa) = 29 r/MOJih. 

a) D (H ) ..,. M(C~H6) == 30 r/MOJib 
' 

2 
M(H2) 2 r/MOilb 

1 
fa3Jiap 

YrnepoJJ. (Il)oKcHJJ.H CO 
Heou Ne 
AproH Ar 
XJJopoao.uopo.u HCI 
XJJop Ch 
AT~en!JieH C2I·h 

flponHH CsH4 
13yTHH C4H6 

CmrpT 6yrb1 C2H60 
YrJJepoJJ, IV OKCMJJ.ll C02 
3TeH CzH4 
KyKypTBOJJ.OPOJl H2S 
ByTeH C4Ha 
KncJJopo.u. Oz 
BoAOPOiJ. H~ 
A30T Nz 
3TaH C2H6 
MeTaH CH4 

m(l-h)=2 r/MoJib, 



6) D (xoBa} = M(C2H6) = 30 r (MOJib = 1,04, D (xoBa) = l,Q4, 
· M (xoBa) 29 r jMOJib · 

YiineifaH wepTnep.n.e raanap (hfJieH oarJiaHblillbiKJibl . MeceJieJJep 

LicpJien rneprJrep)J.eH Ka)J.aJibl meprnepe (0°C ae 101,8 KOa): 
rr•1 \lcK Eo:ifn-MappHOTTO Be fofi-Jiroccai<blH. 6HpJteUJ)J.HpHnen• raJ 
fUIIIVIIWibii{ <lJopMyJiaChi apKa.'lbi aMaJia 8lllbipblJIHp; 

PV PkVk 
r--=r;-· 

fty t' PJle: P- 6acbiUJ, V- respyM, HHJI.eKc «K» Ka.n.aJJ bl UJepr· 
Jlrp, ~IIHI>I PK= 101, 8 KDa, TK=273 K, VK- ragJJaphlH, Vm=r: 
··n,1 JJ /MOJih apKaJJhi xacannaubln; 'lhiKapbtJH:IH reapyMH.U.Hp. 

a ~-:~n. 150 K0a 6acblUJ)J.a se 27°C TeMneparypana ran.u.aKbl 
IO ;r J<YI<YPT (IVJ OKCH.ll.HHHI{ MaccachiHbi xacanJiaMaJibl. 

11tuyJUfWH. 1) 1\a.n.aJihl weprnep.u.e naqe reapyM ryriK8KAbl• 
PV PkVk r1-1111.a xar;HJJI<HipbiC T- r;:- .¢opMyJiaAaH yryp aJIHphlC. 

lllrp1e rep;1: P= 150 K0a, V=20 JI, T=278+27=300 K. 
IJK ... l01,3 Kfla, TK=273 1(, VK=r 

VIC• - I'V '!:_'L- 150·20·21'3 =27 V(SO) =27 JI. 
'1'1' lOt 3·300 ' 

2 
k • . 

~ 
K. IIJLIIJII~ IIIC(rr.l.le 27 JI S02-HHI{ MaccachiHbl. xacanJiaHpble. 

lll<llt MIC<!IChl xeMMe Uieprllep.n.e-.lle yATreMei1ap.) 
(I01) -04 r/MOJib, m(502) =64 r,22,4 JI 502-HH. Macc aChi 64 P 

27 JJ _u_ -"-X r. 
27·64 77 1 x- --- , r. 22,4 

170 "". I OIUUUAI ". 12•c. TtMneplnypaJts 15 n ra3Wl 110 , t1M1, IMII I&IOJI rllllUl MOJUip M8CCI:ICIJIIIUI tan• 

n J(. IIII,N UltpTJifpJJ.o OJI rut..IR HatJe reepyM .. v Jl v 
. llllnJtupwct ·;.· - ·~ wepre rtlp~ P=570 KDa, 

~.,. ~. 
f•l71+ a:a-aan K. PK-101,3 Klla, 
r••tfl K. 
~ •• r.~Y:!k - ~()~J~' 273 .... so 8 Jl VK==80 8 Jl 

11·1' 101,3•28.') I ! O 
0 

IJ r ..... " MOJI!Ip MllCCBl'l>lllbl xacanJiaHpblc : 
Ym wll2,4 JI/MUJib, 80,8 JI ra3hlll Maccacbl 100 " .. , 

21,4 JJ ~,- -.- x r 
IKI,I 1 ~~.4 -110 r: x r, x= 22;;·1IO -=30 r. x-30 r/MOJit;, .,o,s 
1-41. aU"C 1'CMIIeparypa,lla 500 MHJIJIH.'lHTpJIHK tlflhlK F8Jl.AI• 

II I lOr (IJ) OKCHJlHIIHI{ MaccacbJ 0,75 r . fan,llaKb! a30T (Jl} OK• 
tM.IIUtltt\ 6McNIIII..tHbl xacariJiaMaJJ61. 47 



' .. , 
· i.J93VJIHWil~ I} Ka.zr.aJibl rnepTJiepJle 0,75 r. NO-Hb!H. 

tttt xacauJtaHpblc, 
raspyMH~ 

J 

M (NO) -30 r/MOJJb, m (NO)= 30 r. 
22,4 JJ NO Maccacbl 30 r 

« JJ _ .. _ -•-0,75 r 22,4: x=30: 75, 22,4·0·75 0 56 : X= . = JJ 
. 30 I 

2) fan.naKbl f83bll{ 6acbilllbiHbi xacarrJJaHpbiC: 
~ ~ . . * 1· ..... ~.Wepre repa: V=500 MJJ =0,5 JJ, T==2,'"9+39=312 

IPI<=-101,3 KDa, Vx=0,56 JJ, TK=273 K, P~? 

P- 101 ·~312 ' 0 •56 = 129 66 P= 129 66 n 
0,5·273 ' ' ' K a. 

· 3-42. 303,9 KDa 6acbllll.Ll:a Be 24°C TeMnepaTypa.n:a 
fi:i3blHbil{ 2 rpaMbl Ha'Ie raspyM TYTHp? 

lJe3yJJHwH. 1) 2 r MeTaH ra3biHbil{ KaJlaJibl rnepTJiep.ll.aKH res 
pyM11HH xacanJiaHpbrc. · 

M (CH4) = 16 r/MOJib 
m (CH4) = 16 r. 

22,4 JJ 1 x JJ = 16 r : 2 r, 

22,4 JJ CH4·HH Maccacbi 16 r 
X 11 -"- -"-2 r 

22,4·2 
X= 16 ·=2,8, X=2,8 JI CH4. 

2) MeceJiaHHll lllepTHHe rap a· MeTaH ra3biHbill TYTHH raspy 
rrtHHH xacanJiaHpbiC. 

~so= PkVk. lllepTe repa P=303,9 I<Da, T=273+24=297 K., 
T ~ . 

PK=101,3 K., VK=2,8 Jl, V=? 
.11 ..... TPkVk = 101,3·297·2,8 =O 34 . V=O 34 JI CH. 
,r_ TkP 293·303,9 ' ' ' 

4 

_ 8-43. 405,2 Rna 6acbilliJla 91°C·.n:e 2,5 JJ KHCJIOpOJl:hi!J. 
tacbl H<l'Ie?· (:IK,ora6hr: 12 r.) 

3-44. 151,95 Kfla 6acbilu.n:a llJOC TeMrreparypa.na 4,2 JJ ra. 
IJiilll Maccacbr 4,875 r 6oJum 6oJJca, OH.ll.a OJI ra3biH. MOJIHP Macca ' 
S:lilHbi TanMaJibi. (:IK,ora6hr: 26 r/MOJih.) 

8-45. 400 Kfla 6acbllliJl:a 27°C TeMnepaTypa.na 20,26 JI ra3bll{ 
Jii8CC8Cbl 148 r 6oJica,, OH,ll.a OJI f83biH, MOJJHp M8CCaCb!Hbl TarrMa 
llJ:al • . PK.ora6hi: 44 r/MoJib.) 

3-46, 91°C·.n:e 5,065 JJHTpJJHI< 51nb!K ran,naKbl MeTaH ra3b1Hbll{ " 
~~taccachl 3 r 6oJica, oH.n:a ran.n:aKhi MeTaH ra3biHbiH. 6acbllllh1Hbt · 
~tacannaMaJ1hi. ()K.ora6hi: 112 l{0a.) : 

8-47. · 162,08 Kfla 08Cb!IU,ll,a 2rC TCMneparypaJl8 BOJlOPOA, 
raslilHblH. 1,625 rpaMhi Halle raspyM ryn1p? (:IK,ora6hl: 12,5 JI H2.)'· 

S-48. 7°C·Ae ae 8 KOa-Ae 400 MJJ aMMHaK ra3bi oHJJeH l7°C~ ;: 
IIIJl_!lKJ:il Be 121,6 Kfla 08CbiWA8Kbl XJIOpOBO.Ll:Opo.n: f83JI8pb1 f8TbiW·< 
JlblpbiJIJthl Be Kap,aJJbi rneprJiepe ( ooc ae 101,3 K0a} rerHpHJJJtH. ;. 
feal{_gHHHb11£ tiC'fH2K,eCHHJte Haqe rpaM aMMOHHi! ~JJOpH,!l.H !i'M~O ' 

lft. 



re.rrep se xaH:chr t.a3 H::l4e n'>BPYM.il.e aprbiR ra.qap? (.IK.ora6bl: 
0,674 r NH4CI se 25,6 MJJ Nr:Is.) 

3-49. 7°C-,ll.e Be 50,65 Kih 6oJJall,li.U 20 J1 MCTaH ra3b1Hbllf. 
MYK.ll.apbiHbi xacarrnaMaJJbl. ()Kora6br: 0,87 MOJib.) 

3-50. KyKypr KHcnoracbiHbiH. 3prHHIIHe U.HHK racHp 3T.li.HpH .. 
neH,ll.e 27°C-.ne Be 100 K0a-.na 20,26 JI BO,nopo.n 6e.Tiymm 4biKJ~bl. 
PeaKU.IHi HeTH2H.CCHH,ne H<l'Ie rpaM ,ny3 3!\IeJJe renep? ()f\ora6bn 
52,8 r.) 

3-51:- 42rC-.ne Be 1000 K0a~.na 40,52 n KHc.hopo.n anMaK 
Y'IHH Ha'Ie rpaM KMn04 repeK? ()l\ora6bi: 220 r KMn04.) 

3rep a) Bacbllli yiiTreMf>H · caKJiaHca, OH.ll.a ra3biH. rea.pyMII 

TeMrreparypa reHH nporropu.HoHaJI,nbip: V1 = Tt. 
v2 T2 

6) fespyM yiirreMaH caKJJaHca, OH,na raJbiH. 6acb1Wbl reMne .. 
p T 

rypa reuH rrponopu.HoHaJI,nbip: ...! =....! 
P2 T2 

3--,-52. 6acbiW yiirre.nH.TIMaH caKnaHca, 2rC-.ne 150 MJJ raJ, 
47°C-.ne Ha'Ie respyM ryrap? 

lJe3yJ1HWH. lllepre repa: v.= 150 MJI, Tj=273+27=300 IC. 
Tz=273+47=320 K. 
Oll;la: V•= V1 ·T~ = 150

'
320 = 160 MJI', Yz= !GO MJI. 

" '1'1 :::oo 
3-53. 5Inh!K ran,naKhi ra3biH. l0°C-.naKH 6achi!llbi 56,6 Kna 

Al'llllltp. 127°C-.n~. ran.nai{bi ra3biH. 6acbilllbi na'Ie . 6oJiap? . (.IK,o .. 
a·neit~: 20 Kna.) 

a-54. 12cC-.ne 28,5 JI ra3 lllOJJ 6achiw.na Hf>'Ie rpa.nyc.na 80 JJ 
OoJrap'r' ()i\ora6hl: 300 K H-.na 27°C.) 

:J-55. 101,8 Krfa-;~u renpyMII )018 MJI 6oJJaH HliH .D.Y3 KHCJJO• 
1'11Jibl IWJIOn 16,25 r U.IIIIK OI<JJUIIulll, nyrra HllhiJJJI.W. TeMneparypa 
OIIIIIJUIIII'hl'l XIIJIII rcliii>IIJil'IIJW (JH'IIIn ltll.lfl'PIIIl nwpyMHIIH xaca· 
Oa IJIMUJIWK IIIGIHII 6uJtl'll) IWJinu;w ::~MrJJc rcJJCH 6acbllllbl xa~ 
flnniMIJIW? ()K.OI'IIOW: 1)0 td ln.) 

4 8uu l6 2852. 



IV oan. CYB 3PEJUDK.M,ZI.,MP. 9PfHHJIEP 

4-l. Cyaytl XHMHKH ¢opMyJtaCbiHbi 6HJJMeK yqHH, OHYH. 6eJI­
JJH Maccachi 3JieKrpoJtH3JteHeH}J,e Bo)I.opo}J,hiH. I rpaMbi Be I<HCJIO· 
po}J,hiH. 8 rpaMbl aJJbiHJLbl. Bo;.I,opo..a,bll{ nc I<HCJIOpO)I.blH Macc a rar· 
HaillbiKJJ apblHJHl H yryp aJJhin cyByH. XHMHKH cpopMyJJaCbiHbl ran· 
MaJtbi. 

lJa3y,JJHWH. 

1) CaH raTHaWbiKJt apbiHbi TanSip hic: 
· I 8 
H:O=l: 

16 
1 :0,5. 

2) AToM caHJtapblHbllt raTHaUJbiKJiapbl 6HrHn caH;la 6oJIHJUJbl· 
rhl YlJHH ranhrJiaH cau rarualllhiKJtapbi HK;:> KeneJIJLHGpHc: 

1·2: 0,5·2=2: 1 OH}J, a cyny« ¢opMyJiacbl H20. 
4-2. 0,9 r cyB)I.aKbi MOJJeKyJJaJJapb!H. caHbl Hti4e? 
lJa3yJJHlllH. 

M(H20) = 18 r/MOJib, m(I-hO) = 18 r 'I (H20) = ~~9 =0,05 MOJih. 

I ycyJJ cpopMyJia 6oroHIJa qe3iiap11c: 
N=N A ·'l; M=6,02 ·1023 ·0,05=0,0310·1023 =3,1·1021• 

II ycyJI: I MOJJ;~a 6,02·1023 · 

0,05 MOJlb)l,a X 1 MOJib : 0,05 MOJ!b = 6,02 ·1 023 : X 

- 0,05· 6,02·1023 ,, l 1021 
X - - == d • • • 

I 

III ycy.TJ.: 18 r cy n}J,a 6,02·1023 

0,9 r cyBJla x 18: 0,9=6,02·1023 : x 
X= 0,9·6,02·1028 = 3 1. 1021 

18 • • 

4-3. Cyn)I.a Bo}J,opo)I.bi H. ne KHCJiopo.ll.hiH. Macca yJIWHHH xa· 
canJJ aM aJibi. 

lJe3yJIHWH. I ycym 
2 

M(H20)=2+16=18 r/MOJih, W(H)= 
18 

-0,11, 

16 
.W(l-1)=0,11 H-}J,a 11%, W(O)== i8""'0,89 H·}J,a 89%'. 

II ycyJI: a) Bo:n.opo}J,bllf. Macca yJIWHl 
18 a. 6. -- 1 

2.] 
2 "-"-"X, 18: 2= 1: X, X.., W =0,11 .ff·,l18 11 %'• 
6) 1\HCJIOpO}J,blf:l. M8CCa yJIWH: 

11-0,11:::;;; 0~89 H·J!~ 89_0fo_o 

ID 



4-4. a) 8,6 r CYBJI.8Kbl, 6) 0,4 MOJlb CYBJI.8Kbl, B) 27,0 MJI 
cyBJI.8Khl MoJieKyJiaJiapbiH. caHbiHbi xacannaMaJibl. ()K,ora6biJ 
a) 1,204·1023; 6) 2,408· 1023

; B) 9,02·1023.) 
4-5. AJI.aM opraHH3MHHJI.e opTa xacan 6HJieH 70% cyB 6ap. 

ArpaMbi 45 Kr 6oJiaH eTrHH.tK.erHH. opraHH3MHHJI.e Hatie Kr cyB 6ap? . 
(.IK,ora6bJ: 31,5 Kr.) 

4-6. <!>occpop (V) OKCH)l.HH)l.eH 39,2 r OpTacpoccpop KHCJIOTa• 
CbiHbi aJIMai< ytiHH, Hal!e rpaM cyBhi ¢oc¢op OI<CHJI.H 6HJieH 6Hp• 
JICWJI.HpMeJIH? (.IK,ora6bi: · 10,8 r H 20.} · 

4-7. 44,4 r I<aJibUHH ri1JI.pOKCHJI.HHH aJIMaK ytiHH Halle MYK· 
J(ap CYBbl KaJihUIIH OKCII)l.H 6HJieH 6HpJielll)l.HpMeJIH? (.IK,ora6biJ 
0,6 MOJih H 20.) . 

4-8. 5 MOJib cyB 3JieKTpOJIH3JieHMa ce3eBap 9.ii.HJice, xaiica 
ra3Jia p Be Hatie JIHTP aJma p? (.IK,ora6bl: 112 JI H2 Be 56 02-) 

4-9. 54 MJI CYBYH. 3MeJie reJJMerH yqHH, BOJI.OpOJI. Be KHCJIO• 
po11. ra3JI::pbiHhiH Halle reBpyM raTHaWhiKJiapbiHbi napTJJaTMaJibi?. 
()l\ora6hi: 67,2 JI H2 Be 33,6 JI Od · 

4-10. 8 MOJJb H2S04 aJIMaK YliHH, Halle cys Be Halle rpaM 
I<Y"YPT (VI) OKCHJI.H repeK? (.IK,ora6hi: 144 r H20 Be 512 r SOa.}, 

v 4-1 I. 10 JI BOJI.OpOJI. 6HJJeH 8 JI KIICJIOpOJI. ra3Jiaph!HbiH, ra• 
I'""'Jlhic~> : napTJiaJI.hiJIJI.bi. HeTH.tK.eJI.e · xaiichr ra3 Be Halle mnp pe"! 
Ul<ltllll l'lipM ~JII raJI.IJ.bl? ()l\ora6hi: 3 JI KIICJIOpOJI..} 

3peihi\HJIHK 

:-lpl'fbli,ll .lllll< (3pdi.tK.HJIHK K03cpcpHUHeHTH)' lllOJI 6Hp TCMnep,a• 
tYIIIIJlll 1000 MJI 3!H~JI.IDK,HJI.e 3p aH MaJI.JI.aHhiH. Maccachl Oiweu 
itt' I' IIIIII'IIIIJIII;'l'· 

4·• ·1:-f. IIH!pull XJiopHJtiiliHH. 10°C-.IJ.aKH JI.OHH 3prHHHHHH. 200 

rp·· ' ". "''""" I yp111UJIIII C'iyriqJTMai< apKaJihl 52,6 r JI.Y3 aJiblH)l.bl. l0°C-
•• · · · 1111\ ~tJIIIJIIIJ(IIll I Ill :,pvili!\11.11 IIrHHH KecriiTJieMeJIH. 

tuN, I) :wo r ~~pl'llll/ldi\H cynyH. MaccacbiHhi xacanJia· 

r•l47t• ... J1'/ ,1 M.II, (.'(•(i:JUH p = 1 r/cM3~ 
.... "'"" M\l'~lllllllllllt'llillllll hl'lTIII'JicibpHCl 
. . 11,0 t· ll )"t lfprll .•p . ..... 

.4 I 1000• 11,1111 M • ¥n
1
'1 

h'J ,II -:Hi7, x-:l57 r. · 
. . 47,4 

4• 11, IO"C·A• 11111fiiiA Hllllllll t~ll~.otll ~pi'II>I<IIJIIII'II 805 rlJI! 
I .. •Citt Ul\0 t' t1YitM IIIUJI JIY ·1YI\ uu•w Mlll'l'lll'l·lllltl ::~perMci{ 6o· 

~•P' • 
lt•IIYiHiuaH, lOOO MJI ryu;ut H05 I' !i!Wihlp, 

•• 

IM Mil .... ~·- X ,. ' - -- --

1000 I ~1)0-liO!): X, x- l~l·:lOii =201 25 X=201,25 
1000 ' ' 

4-14, IO"C ·IlG SrCI2·6li20 I<(>ItcrannorHJI.paTill~ 34 r~H~: 
§11 



3perMeK yl!HH 100 r cyn raJJ an 3}J.HJJJl<)p. CrpoHUHH XJIOpHJVIHH~ 
( cyscy3 .ll.Y3YH.) .3peH>K,HJIIINIHH X8C<HIJl aM aJlhl? 

lJ aJ y JJ urnu. 
M(SrCl2·6H20) = 159+ 108=267 r/MOJJb, 

m(SrCl2·6H20)=267 r. · 
1) 84 r KpHcra.IMOrH;tp<n.aa Jl<)'Ie rpaM .ll.Y3 6ap (cyscya .n.ya). · 
267 r SrCI2·6l-hO·ACJ !53 r SrCb 6ap. _ 
84 r --- --- .x r 

267: 84= !59: X X = ~~~~=50 X= 50 r, 
• 21i7 • 

2) 84 r I<pllna.nJIOl'IIJ~p:n;r,a Ha'le rpaM cya 6ap? 
84 r-50=~H r=34 M .ll. 

3) 100 r ( 100 MJJ ) cys row yJJa H.n.a cysyH. Maccacbl H~'Ie 6onap. 
34 r+ 100 r= 134 r ( 134 MJ1) 

4) lLY3YH. 3pei1)K.HJJHrHHH xa ca riJlanpbiC: 
1.34 MJJ cyBJia 50 r SrCh 9pefr8p. 

1000 MJI-"-"_"_" x- "_"_"_"-·"-
134: 1000 =50: x, x= .!_~)() ~~ 373, x=373 r/n. 

. 134 

4-15. Maccacb! 11,6 r OOJlaH <\Jocrpop >Kal\HKara3biHa KaJJHit 
HHTpaTblHhiH. 15°C-.n.e .lW5lH 3prHHH ryflJiyO.ll.blp. )KaM.>K.ara3hlH. 
&priiH 6HJJCH 6HJICJJHK,ll,<Hm Ma CCaChi 106 r, .3prHH 6yrap.ll.b1Jl8H.lJ.8H 
COH. ~HYH. M8CC3CbJ 30,5 r 6oJiyill!,bi p. fepKe3HJJeH TeMneparypa.n.a 
KaJiHH HHTpaTb!HblH. 3pelbi<.H.JlHfHHH T8llblll. 

'h>JyJJHIDH. I) ::>prHHHH. M~cc ac bJHbl KecrHTJJeiiapnc: 
106 r-11,6 r=94,4 r. 
2) 3pnJH.ue I<am1ii HHT(lUTbiHblll Mnccacblllbl xacanJiaHphlc: 
30,5 r-11 ,6 r=18,9 r. 
3) WoJJ 3prHH.lJ.<'lhH cyB)'fl MHccacblllbl xacanJia}rpbiC: 
94,4 r-18,9 r=75,5 r (75,5 MJI). 

4) I\aJ!HH HHTpaTblHh!H, l5°C-~3KH 3pelim,IIJIHfHHH KeCfHTJie· 
iiapHc. 

75,5 MJ1 cyB.ll.a 18,9 r KN03 
1000 MJJ -- X f 

t.g\J .t ooo o 2r.:o I 75,5: 1000= 18,9: X, X= -::;.---
5 

- =25 , X= 0 r Jl, 
I;;, 

4-16. 25°C- .ug l JJ cyBJia 3,4-I0-8 I' KYMYW HO.ll.H.llH 9pciiap. 
IlJo.11 &prnHHJ{ 1 MJJ-.n.e H~'le aToM KYMYW 6ap? 

lfaJyJutwn. 1) I MJI 3prrmne Halfe rpaM AgJ Oap,nblrhiHhl xa-
canJl a.H pbiC: 

3,4· I0- 8 : 1000=3,4·10-11 r AgJ 
2) 3,4·JO-II .r AgJ~)l,a H<l'le rpaM Ag 6rtpllhH'bllfbl xacarJJia· 

HphiC: . 
285 r AgJ-.n.a 108 r Ag 6ap. 

3,4·10- 11 -~ ·-,- X f, X=< 
3 · 4 ·~:t·lOB -1,5·10- 11

1 

x= 1,5·10-11 rAg; 
52 



3) Ha<Ie aTOM Ag 6ap,nhlrh1Hbi xacanJiaHP.biC: 
108 rAg -- 6,02·1023 

1,5 r·I0-11 - II - x 

X= 
1.5·10·1.1.6,02· 1023 =8-10'0 108: 1,5 .IQ- 11 =6,02·1023 : X, 

108 t 

x=8·10 10• 

· 4-17. Kamdi XJIOpH,nHHHH. 70°C-,ne 1000 r cya,naKbl 9pefhKH 4 

J'IHrii 302 r, 30°C-,ne speilm.nJIHrH 101 r. KaJIHI1 xJIOpH,nHHHH. 70°C· 
-,naKH ,noHH sprHHHH. I 00 rpaMbi 30°C-a <IeHJIH cosa,nbiJica, H<llle 
rpaM KCI KpHCTaJIJiarnap? 

lle3yJJnmn. I ycyJI: I) 70°C·.n<>KH 700 r llvHH sprHH,ne Ha•te 
rpaM KCl 6ap,nbirbiHbi xacanJiaHpbic: 

(302 r+ 1000 r) spmH.ne :~02 r KCI 6ap. 
700 r-,- x r ,-,-,-

700·302 
..... I302: 700=302: x, x= -

1
- = 162,3; x= 162,3 r KCl. 
302 

2) 700 r sprHHAe Halle rpaM cys 6ap,nbirbiHbi xacanJiaHpbiCl 
700-162,3 r=537,7 r cys; 
3) 30°C-Jte 587,7 r cys,na Halle qJaM KCI O>pei'IaH,nHrHHH Kec· 

rHTJietwpnc: 
1000 r cys;~a 101 r KCI 3pci18p. 
587,7 r -,- x r 1000 r+ 101 r= I101 r. 

= 537,7·101 =r:4·3 =543 KC! x . u,,x , r . 
1000 

4) 70°C-a lleHJIH cosa,nbiJlaHJJ.a, Halle rpaM KCI KpHct.aJIJiam· 
HHJJ.bii'LIHbi xacanJiaHpbic: 

162,3 r-54,3= 108 r KCI. 
II ycyJI: 1) ,UerHuvm TeMnepwrypa.rlap,naKbi 3prrmJJepHH. Mac­

caJiapbiHbi KCCrHTJieihpHC: 
1000 r+302 r= ]~{02 r; 1000 r+ 101 r + 1101 r. 
2) 1302 r 3PrHH 70°C-JJ.eH 30''C-a LJeHJIH coBaJJ.blJiaH;1.a H3'£e 

rpaM KCI KpHcTa.riJJaUJHHJJ.h!rhiHbi xacmwaHpblc: 
3) 1302 r 3prHH;~en 20I r KC! KpHCTaJIJJawHp. 

700 r x r 

1302: 700=201 : x, x= 700
'
201 = 108; X= 108 r KCI. 

1302 

4-18. 20°C-Ae HarpHH rHApOKCHAHHHH. 20,8 rpaMbi 19,2 r 
cys,na &pe,nHJieH.ne, ,noHH sprHH sMeJie rer11pfwp. Ha'l'pHii rH,npoK· 

~--CH,nHHHH. speH)I(HJ!HK K09cptPHUHeHTHHH KeCrHTJieMeJIH. ()K,o.ra6bil 
I083 r/JI.) 

4~ 19. 20°C-Ae 27 r aMMOHHH xJiopH,nHHHH. NH4Cl sprHHH 6y­
rapAbiJiaH,na 7 rpaM rypbi NH4Cl sMeJie rernpliap. OJI :U.y!lylt 
9pe[I)K.HJIHK K09qlcpHUHeHTHHH KeCrHT.'IeMeJIH. ()l\ora6bl: 350 r/JI.) 

4-20. 20°C-Ae MHC (II) XJIOpH.D.HHHH. speiiLK.HJIHrH 745 r/JI. 

53 



,./ 

lllo.f! AOHH sprHHHH. 34,9 rpaMbi 6yrap,u.b!Jica, H<:llie rpaM cyB· 
cy3 MHC (II) XJiopH.UH aJmap? (X\,ora6hr: 141,9 r CuCI2.) 

4-21. )ly3yH. 1000 r cyaAa 60°C·.U.8KH 9peH.>K.HJIHf!I 1100 r. 
0°C·JI.GKH spei1.>K.HJIHrH 6oJica 18 I, 1 r . 3rep OJI JI.Y3YH. 60°C·JI.<JKfl 
9prHHHHHH, 200 rpaMbl 0°C-e lleHJIM COBa).l.hiJICa, Htl'le rpaM J.l.Y3 
KpHcTaJJJiamap? ()l\,ora6ui: 92,28 r.) 

4-22. KaJJHJ.i cyJJh¢aTbllii>IH. sprHHH 100°C-.a.e 100 r spruH, 
15,4 r 0°C-.u.e 6oJica, 100 r spn!H 6,85 r K2S04 caKJiaHp. 100°C· 
•).1.81HI 9pfHIIH!l 100 rpaMbl 0°C·e qeHJIH COBU).{blJJCa, H<:}'le rpaM 
K2S04 Kp11C'raJIJJaWap? ()Kora6bi: 9,2 r.} 

8prHHJJCp 

3prHHJIC{lml npOU,CliT KOHU,CHTpati,HSICbl, 9prHHJ.l.<:lKll 9p<:lH M8.11.· 

.nau biH M accachJHbiH. npOileHT 6HJJeH arwaTMaKJJhlra npotfeHT 
KO iit~eH.TpaL{UR.ilbL 3p~UH.Itep J.l.HfJHJJHap. • 

4-23. 78 r cyBti.a 2 r JI.Y3 9pe.u.riJieH 6oJica, 6y sprHHliH npo-
ueH"r I<OHUeHTpaUIUICbl HClXHJJH 60Jiap? 

lfe3yJIHUIH. 1) 9prHHHH. MaccacbiHbl KecrHTJieiiapHc: 
78 r+2 r=80 r. 
2) 3prHHIHI. IIpOUCHT KOHUCHTpauHHCb!Hhl KeCfHTJieiiapHC! 
80 r spnm.u.e 2 r J.l.Y3 6ap, .H-,u.a 80 r spr. 100% 
100 r -"-- ,--,- x r -,- -,-,-,.- 2 r JJ..Y3 x% 

2· 100 " 80:2= IOO:x x=--x=2,5~o. 
80 . 

4-24. 200 r 5%-JJH Haxap .liY3YHblH 9prHHHHH TaHHpJiaMaK 
YllHH H;}qe rpaM ,u.y3 se H<:lqe rpaM cyn repel<? 

lfaJyJIHUIH, I) Hatie rpaM JJ..Y3 repeKJJ..HrHBH xacanJia~phlCl 
100 r 3pr-JJ..e5 r JJ..Y3 oap, H·Aa 200 r 10% 
200 r-,- -,.- x--"- x-,- -,- -,.- 5% 
} 00 : 200 = 5 I X 200 : X= 100 ~ 5 

200·5 
X=- =10, X==10 r JJ..y3. 

100 
2) H<Jqe rpaM cyB repeKAHrHHH xacanJiaHpblcJ 
200 r-10 r= 190 P, H·Jl,a 190 MJI. 
4-25. 40 r 9prl1H oyrap,u.b!JI8HA3 6 rpaM .LIY3 8JIHhli1.U.blp. On 

sprHHHH. rrpoueHT KoaueHrp.aunHCbiHbi xacanna MaJihl? 
'l'~3yJIHIIIH. 40 r spr-Ae 6 r AY3 6ap ~-.D.a 40 ----100% 
100 r - .. - -,.- x 3 r -,- - .. - x% 
40: 6= 10 l X 40. 100=6 I X, X== G•lOO == )5, X== 15%. 

40 
4-26. 15%-nu 80 r sprHHHH. yctyHe 20 1.1 cys PytlnynAblp. An­

uaH sprHHHH rrpoueHT KOHUeHTpaUHSltbl HaXHJill? 
lle3yJIHlllH! 1}_ ;lprHH.IlaKH ~paH MalU.laHhl~ M3CCaCb!Hbl ~acan• 

naHpb}C~ 
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100 r 9prHH)l.e 15 r JI.Y3 6ap. H-)l.a 80 r -- !00% · 

80 r -,- x-,- -,- x r -,- -,- 15 % 
100:80=15:x, 80:x=l00: 15, 

X = 80-15 = 12 
100 

, x= 12 r JI.Y3 6ap. 

2) T<!3e 9Me.rre reJieH .3prHHHH MaccacbiHbi T<ecrHT Jieiia pnc: 
80 r+20 r= 100 r. 
3) T;}3e 9prrrmn~ npou.eHT KOHU.eHrpaU.HHCbiHbl xacariJiaHpbiC. 
100 r 9pr1IH)l.e 12 r JI.Y3 6ap. 0H)l.a Ta3e 9pnm 12%-Jiu 9pnm. 
4-27. AMMHarbil-1. 25%-JJH .3prHHHH)l.eH, oHyl-1. 15% -Jrn 1 f<r 

.3prHHHHH Taih!pJI3M3K T3Jl3IT 9)l.HJIHap. illoHyH. ytfHH 3MMH3fbH( 
25%-JIH 3prHHHHIHl Be cysyH. Hytfe rpaMbiHbll{ repeK.ll.HfHHH X3· 
caivraMaJihi? 

lJeJymmm. 1) 1 Kr H-)l.a 1000 r 15% -m1 3prHIU~JKH aMMHa-
rbil-1. M3CC3CbiHbl xacanJI3HpblC: 

100 r 9prHH.ll.e 15 r NHa 6ap. H-)l.a 1000 r --- 100% 
1000 r - x r x r 15% 
100: 1000= 15: X, .1000: X= 100: 15, 

1000·15 x = -- x=150 r NH 3 • 
100 

2) 25%-JIH 3MMH3K 9pfHHHfH!H, Hatre Maccacbi El3 YH.D.C 150 r 
3MMH3K C3KJJ3HH)l.blfb1Hbl KCCf'HTJJei:iapHC: 

100 r 9pr. 25 r caKJJaHp H-JI.a 25% -- 100 r 
x r --- 150 r 1 00% x r 
100; X=25: 150, 25: 100= 150: X, 
100·150 

X=~ =600. X=600 r 25%-JJH 3prHH. 

3) H01.Je rpaM cyB roll1M3JlbJLl.birhiHbl xacanJiaHphrc: 
1000 r-600 r==-400 r 51-.Ua 400 MJI cyB rolllM3jlb!. 
4-28. «Arnra6ar» ·MHHepaJJ cyByHbiH tJeimrecn 6ep:1erum no­

ceJ10fb!HhiH. roJJaHbiH)l.a epJI~lliH <l p. 5y cyB 1200 M tJY HJJYKll.aH 40· 

ryn 'lbiKHp. OJJ 6espenr, 6arpbi Be amra3aHhi arbTpHu a.uaMJiap 
YI.JHH neii)l.aJihl.ll.blp. «Amra6ar» cyByHhiH. XHMHKH J1.V3YMH: Ka­

JHIH- 0,00445%, HaTpHH- 0,2003%, MarHI1H- 0,1707%, K3Jlb· 

ll.HH- 0,5627%. 5y cynyH 6np I<HJIOrpaMhiH.Ua ar3aJiaH ':l.l!eMeHT· 
JiepHH. HatJe rpaMbl 6ap? ()f\,ora6bi: K- 0,044r. Na - 2,00 1\ 
Mg- 1,707 r. Ca- 5,627 r.) 

4-29. :Xaikhi 9prHH xac cyibi\H raraMJJb!? 120 r cyfl,ll,a 30 r 
ranT 3pe.uuJieH.UCMH SI-.n.a 40 r cys.ua 10 r rarn 3pe;~HJICH,ll,e:vm? 
()l(ora6bi: HKHCH·)l.e )l.el-1..) ' 

4-30 . .Uys 9prHHJiepm~ xaiichiChi xac mop? 75 r cyBJI.a 5 r 
JJ.Y3 3pe)l.HJICH)l.e SI-)l.a 60 r cyB,ll,a 4 r JI.Y3 9pe)l.HJieH,ll,e: (.IK.ora6tJ: 
HKHCH.Ue.) 

4-31. 80 r 3pruu 6yrapL!,biJJaH.ua 3 r JI.Y3 3MeJie reJILJ,H. 3pni-
HHH. npou.eHT Kouu.eurpaU.IU!CbiHbl xacarwaMaJib!? ()Kora6bll 
3,75%1 
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4-32: ny3 KHCJIOTaCb!HbiH. 20%-JJH 3prHHHHJ~eH 80fo·JJH 200 I 
9prHH TaHHpJJaMa!< yi.JHH, Ha'-le rpaM 20% ·JIH 3prHH ae Ha•Je rpaM 
cya repeK? (.IK.ora6w: 80 r 9pnm se 120 r eye.) 

4~33. BapJJar ww .N'll J 0 
... npoueHT.nH rpa M NaCI 3prHHHHH TaiiSip.'laMaK YliHH 

Halle rpaM LlY3 ae cya repel<? AJIHaH spnme: a) ... rpaM cys 
rowy.nca, 6) ... rpaM cy1:1 6yrapALIJibHl aiipblJica, Ta3e 3MeJie 
reJiiicm 9prHHJiepHH. npoueHT IWHUeHTpaUHHCbiHbi xacanJiaMaJibl . 

1. 2% 4U l' a) 10 r 6) 15 r 19. J 'Jo 40 r a) 10 r 6) 15 r 
2. 3"/o 'i<J j' a) 5 r 6) 15 r 20. v"/o 60 r a) 20 r 6) 10 r 
3. 5% iSU r a) 10 r 6) 5 r 21. 4 "/o 80 r a) 20 r 6) 30 r 
4. 4% 25 r a) 15 r 6) 5 r 22. l "to 60 r a) 20 r 6) 10 r 
5. 2% 90 r a) 10 r 6) 40 r 23. ll 'io 200 II a) 50 r 6) 25 r 
6. 8% 60 r a) 10 r 6) 20 r 24. 6% 40 r a) 10 r 6) 20 r 
7. 4% 45 I' a) 5 r 6) 5 r 25. 2"/o 25 r a) 5 r 6) 15 r 
8. 7% 200 r a) 50 r 6) 100,. 26. 9% 60 r a) 20 r 6) 10 I' 
9. 5 % so r a) 30 r 6) 20 r 27. b% 28 r a) 2 r 6) 8 r 

tO. 3% 70 r a) 10 r 6) 20 r 28. 5% 55 r a) 20 r 6) 5 r 
II. 6% 90 r a) 10 r 6) 15 r 29, 3% 38 r a) 2 r 6) 18 r 
12. 2% 30 r a) 10 r 6) 20 r ~10. 4% 36 r a) 4 r 6) 16 r 
13. 5% 45 r a) 5 r 6) 15 r 31. 10% 75 r a) 5 r 6) 25 r 
14. 9% 30 r a) 20 r a) 10 r J'l 8% 70 r a) !0 r 6) 20 r ... 
15. 10% 70 r a) 5 r 6) 20 r 33. 15% 200 r a) 50 r 6) 75 r 
16. 200 r a) 25 r 6) 50 r 34, 10% 38 r 6) 18 r 
17. 6% 12% I 90 r a) 10 r a) 10 r 35. 7% 80 r a) 20 r 

I a) 12 r 6) 30 r 
18. 3% 75 r a)_ 5 r 6) 75 r 36. 2% 20 r 

Hycra: roi"I 4% 60 r a} 20 I' 6) 10 r 6oJJcyH. 
1. H~tie rpaM AY3 repeK.llHrHHH xacawJaRpwc. 
I 00 r 9prHH.Lle· 4 r .LlY3 6ap. · 
60 r-~- x r -,-

100: 60=4: X, 
60

'
4 

=2,4 X=2,4 r .lly3. 
100 . 

2. H~tte rpaM cys repei<.li.HtHIHI xacanJJa5lphiC1 
60 r-2,4 r=57,6 r, · x=57,6 MJI cya. 

a) 5 r 6) 10 r 

3) a) AJIHaH 9prnne 20 r cys ry10Jica, oJI 3prHHHH. nponeHr 
KOHUeHTp3I.I.HHCblllbl xacanJJa»pblC: 9pfHHHH. M8CCaCbl 60 r+20 r:a 
80 r. 

80 r 9prHHJI.e 2,4 r .li.Y3 6ap? 
lOOr-xr 

80 ,·100=24 ·x x= 2•4 '
100 ""'"'3 x=3°1

0' • ' . , 80 I II 

6} 3rep 60 r sprHH OyrapJI.biJiaHJla 10 " cya 1fhTKRH 6oJica. 
sprHHHH. Maccacbl 60 1'-10 r-50 r OoJiap. Kouut:HTpaUKRC.bi 

50 r sprHHJle 2,4 r JJ.Y3 6ap • . 
100-.. - xr-,- · 

. . 2,4·100 
50: 100==2,4 J x, x- -w- 4,8; ~-4;8%~ 
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aprHHJiepHH, )l.bll{bi3Jiblfbl Be KOHJ.J.eHTpaJ.J.HSICbl, 

4-34. ApaccaJiaHaH 'laKbip cnHpTHH.n:e Maccacbi 6oJOH'Ia 4%1 

~YB 6ap. I JI cm1pr.n:aKH cysyH. MaccacbiHbi xacanJiaMaJibi. CnHp· 
AHH. ,ll.b1Kbl3Jiblrbl 0,8 r/MJI.) 

lJe3yJiuwu. I) CnHpnm. 1 JIHTpiiHHH. MaccacbiHbi xaranJI<I-
Hpbic: 

m= p • V; m= 1000·0,8=800, m=800 r. 
2) Cnupr.n:aKH cyByH MaccachiHbi xacanJiaHpbrc: 
100 r 3prHH.II.e 4 r cys 6ap . 1 100: 800=4: x 

·- soo ·4 
800 r- - - - x r x = -- =32 X= 32 r. 

" " 100 ' 

4-35. 20 C-.n:e .lJ:biKbi3Jihrrhi 1,31 r/cM 3 se 50%-H HN03 6oJiaH 
1 JI aaor KHCJIOTaChiHbiH. ycryHe 690 MJI cys rolllyJihin,ll.bip. AJIHaH 
KHCJibTa SpfHHHHHH. npOUeHT KOHU€HTp8UUHCbl H3XHJIH? 

ll93YJIHWI( l) 1 JI 830T KHCJIOTaCblHbiH. MaccaCb!Hbl xacanJJa~ 
flpbrc: m= p • V, m= 1000·1,31 = 1310, m= 1310 r. 

2) 3pnm.n:e Halle rpaM cyscya KHOIOra 6a p.UbifbiHbi I<ecnn· 
JlefiapHC: 

100 r spnm.n:e 50 r HN03 100: 1310=50: x, r 
1310 r x r ----'-

1310·50 
X = 

100 
= 655, ..\.= 655 r HN03 6ap. 

3) Taae sprunHH. MaccachiHbi KecrHTJieiiapHc: 
1310 r+690 r=2000 r. · 
4) Taae sprHHHH. npoueur KOHIJ,eHrpaUHHCbiHbi xacanJiaHpbiCl 
2000 r sprHH.II.e- 655 r. 
100 r x r 

2000: 1000=655: x, x =· 
100

"
655 

= 32,75; x=32,75%. 
200 

4--:-36. ArnrapJJbr aKKYMYJIHTOpJiap.n:a KaJIHH ru.u.poKcH.n:HHHH. 
sprHHH ynaHbiJIHp. 20°C-.n:e llieHJie spn!HHH. 500 MJI-HH T3HHpJia~ 
MaK Y'~HH 130 r KOH, 470 MJJ cys rornyJI.II.bi. Am~au sprHHHH. .II.hl4 

Kb13JlblfblHbl Be IIpOII,eHT KOHIJ,eHTpaUHHCbiHbl xacanJiaMaJibl, 
lJe3ynnwu. 1) 3prmHIH. Maccacb!Hbi xacarrJJaHpbiC: 

m=130+470r =600 r, m=600 r. 

m 600 I 2 2) 3prMHHH. .ll:b!Kbi3Jibirhr uaxHJIM? p=-=-= , ; P= 1,2 r/MJI. 
' v 500 

3) 3prHHMH. KOHIJ,eHrpaii,HHCbi H<)XHJIH? 
. .· . ·. 1()().130 

600 r- 3pr-.ne 130 r KOH 800: 100= 130: x, x==500 = 21,7, 

lOO r x x=27,7%. 
4-37. 3rep I JI xeK cyii.u.yun raiiHp.llaMaK y'IHH 200 r CaO 

ee 350 MJI cya aJiuau 6onca, ou.na xeK cyii.u.yH.u.aKH KaJlbiJ,HA n1n· 

Ol 



poKCH.UHHHH; .UY3YMHHII npou.eHr xaca6bm,n:a xacanJiag. Am-IaH xeK 
cy H.UYHHH. ,UbiKbi3Jibifbi H<:IXHJI H? 

lJe3yJIHIIHt. l) 3prHHHil MaccacbiHbi KecrurJieifapncl 

m=200 r+350 r= 1150 r, m= 1150 r. 

2) 200 r CaO HG'Ie rpaM Ca (OH)2 3MeJie reTnpifaH.unriiHI 
KecrHTJieliapuc: 

200 r ~ I M (CaO) =56 r/MOJib, m(CaO) =56 r, 
CaO+HzO=Ca (OH) 2 M (Ca (OH)2) =74 r/MoJrb, 

56 r 74 r m(Ca(OH)z)=74 r. 

200: 56=x: 74 r, 
200·74 x = -- = 264 r, x=264 r. 

56 

3) 3prHHHH; npOIJ.eHT KOHIJ.eHTpaiJ.HHCbiHbi xacanJiaSipblC! 
1150 r 3priiH.II.e 264 rCa (OH)z 6ap. 
100 r --,--"-- x r 1150: 100=264: x, 

X= l00· 264 = 23 X=230fo, 
1150 , 

4) 3prHHIII{ .UbiKhi3JihirhiHbi xacanJiaHpbiC~ 

m 1150 
P =- = -- = l )50 n=150 r/cM3. 

V 1000 > I' 

4-38. 11,2 JI xnopno.uopo.u Ka.uaJibi meprJiep.ue 73 MJI cys.n.a 
apeJI.HJHm.nHp. AJIHaH ,n:y3 KHcJiorachiHhiH .sprHHHHI'IH npouen~ 
KOHIJ.eHTp3IJ.HSICblHbiH renpyMHHH XacanJiaMaJibi. 

lJeJyJJurnn. I) 11,2 JI XJiopno.n:opo.uhiil Maccacb1Hbl xacanJia 
HpbiC: 

M (HCI) = 36,5 r/MOJib. 22,4 JI HCI Maccacbi 36,5 r 
11,2Jl XF 

224 ·112-365· - 11
•2'

36
•5 1821::: 1825 , • , - , • X, X- = , v r, X=;::: , r. 

' 22,4 

2) 3prHHHil IIpOIJ.eHT KOHIJ.eHTpaiJ.HSICbiHbi xacanJiaHpbiC• 
a) I1JIKH 3pfHHHH; MaCCaCbiHbl TaiiHpbiC: 

m=73 r+ 1825 r=91,25 r, m=91,25 F. 
6) 3prHH,U<:IKH KOHIJ.eHTpaiJ.HSIHbi XacanJia5IpbiCl 
91,25 r aprnH.n:e 18,25 r HCl 91,25 ~ 100= 13,251 x, 
100 r x r -.,-

.x= 100
'
1825 ==20 X=20% HCI. 

91,25 , 

2) 3prnHna respyMHHH xacanJiaSipbiC, '(20%'·JlH HCl sprHHH .. 
HHH. )l.blKbi3Jlbifbi 1,098 r/cM3 KllTaObii-1; bl3biHAaKbl Ta6JIHU.a.!J.Sll 
neilAaJiaHHpbic.) 

58 

V= E!.., 
p 

v = 91,25- 83· 
1,098 • 



4-39. 20°C-.n.e .ll.b!Kbl3Jlhlfbl 1,39 r/cM3 60JI3H KyKypr KHCJIO• 
racbiHbiH. 100 r sprHHHHJl.e, oHyH. Ha'-Ie MoJib MYK.U.apbr 6ap? illOJ1 
spriiHIIH. 490 rpaMhiHbi 6rrraparwalll.U.bipMara Ha'-Ie rpaM N aOH 
repeK? 

qa3yJiuwn. 1) Ta6Jirrua.n.aH cepe.n.rrn p= 1,39 r/cM3 6oJian 
sprrrmm: KOHUeHrpaUIIHCbiHbi ranHpbiC. OJI 50%, OH.U.a sprrrHJl.GKU 
KHCJIOT3Hb!H. M3CC3Cbl XCM 50 r-}l,blp. illOH}l,aH yryp 3Jlbiii KHCJIU· 
raHbiH. MYKJl.aphiHbi (MOJib) xacarrJiaHpbrc: 

50 
'1(H2S04) = - = 0,5, '1(H2S04) =- 0,5 MOJib. 

98 

, 2) 490 f KHCJIOTa 3prHHHHH 6Hrap3il.'I3lll.ll.blpMara HG'-Ie rpaM 
NaOH repeK.n.HrHHH xacanJiaHpbiC. 0HyH. Y'-IIIH HJIKII sprHH.JJ.GlOI 
H2S04·HI-l MaccachiHbi rarrHphlc. 

490 ·50 = 245 r, 
100 

245 r x r M (H2S04) = 98 r/MOJib, 
H2S04+2Na0H=Na2S04 +2H20 m(H2S04) =98 r; 
~ 8Qr M(NaOH) =40 r/MOJib, 

m (NaOH) =80 r. 

245 r: 98=x r: 80 r, .X= 
245

'
80 =200 x=200 r NaOH. 

98 • 

4-40. 250 MJI 7,15%-Jin ( p =1,086 r/MJI) HCI spnmunne 
m~qe rpaM HCI 6ap? (1K.ora6br: 18,5 r HCl.) 

4-41. 25%-JIII KyKypr KHcJioraCbiHblg 1 MJI-He 3,74 MJI cya 
fOillyJiaH.U.a 9MeJie reJieH 9prHHHI-l rrpoUeHT KOHUeHTpaUHHCb!Hhl 
Kecr!lTJieMeJIH? (JK.ora6bl: 8,82%.) 

4-42. Llb!Kbi3Jibirbr 1,34 r/MJI 6oJiaH NaOH sprrrnHHHI:l 5 M.l­
~He 32,85 MJI CYB fOlliYJI.ll.bl, 3MeJ1e reJieH 9prHHHH rrpoueHT IWH• 
ueHrpauiiHChiHhl xacarrJiaMaJibr? (JK.ora6br: 3,575% .) 

, 4-43. 188 r. K20·Hbl 312 MJI cys.n.a spe.n.uJieH.n.e aJIHau KOII: 
3prHHHHIII:{ npoUeHT KOHUeHrpaUHHCbU!bl TanMa.!JbJ. 3rep 3Me.Ie 
reJieH sprHHHI:l respyMH 345 MJI 6oJiaH 6oJica, sprnHHH. .QbiKLu­
Jiblrhl HaXHJIH 6oJiap? (1K.ora6bl: 44,8%; p = 1,45 r/MJI.) 

4-44. 750 MJI 62%·JIH ( p = 1,45 r/MJI) H2S04 sprHHHH» 
aJIMaK yquH Haqe rpaM P205 repeK? (1K.ora6hr: 488,5 r l'20b.) 

4-45. 32,7 MJI cys.n.a 7,3 JI (K. III.) HCI spe.QliJI.QH. 3prHH11H 
ll.hiKhl3Jibirbi 1,03 r/MJI 6oJica, OHJI.a OHYH. rrpouenr Konuernpauiur­
CblHhl se reapyMHHH xacanJiaMaJihl? (1K.ora6bl: 18,25%, 38,8 MJJ. ), 

4-46. 60 MJI 12% ·JIII ( p = 1, I r/MJI) KOH apruHnuu 6IIT<~• 
pamiaW.n.bipMaK Yt:IHH, 5,5%-nu ( p = 1,03 rfMJI} HN03 spi'HHH· 
HHI_!. Ha'!e MJI·H repeK?. JIK.ora6bl: 157 MJI.) 



)]. ypJIH KOHL{eHTpaU:HRJILI 9pntHJ).eH 6epneu KOHL{eHTpaL{UAJIH 

9prHHH TaHHpJiaMaK 

4-47. 55 npoueHTJIH 600 r 3prHHH Taii.»p.naMaK yttrm CYBYil 
Be 87 npol(eHTJIH KVKYPT KHC.JIOTacblHbll{ uaqe rpaMhiHbl aJIManhl? 

I.Je3yJJnmn. 1) 600 r 55%-JJH apnm.u.e Halle rpaM cyacya KHC· 
noTa 6ap.LJ.blrb!Hbl xacanJJaHphrc: 

100 r 3prHH.ne 55 r fhS0 4 6ap. 100: 600=55: x, 
600. r x r --·--

x ~= ~(!0 . 55 = 330 r x=330 r H2so •. 
100 • • 

2) 87-npor.r.eHTJIH KYKYPT KHCJioTacblHbll{ aprHHHHHH. uaqe rpa· 
Mbi e3yH.u.e 330 rpaM cyBcy3 KYKYPT KHCJIOTaCbiHbi caKJJaHHJJ.blfbl• 
Hbl KecrHT Jieii<lpHc. 

100 r 3pri1H 87 r KHCJIOTU caKJia}lp, 

x r -" - - M- 3.'30 r -,- -,- I 00 : x = 87 : 330, 

3) H;;~l!e rpaM cyB repeK.nHrHHH xacan.naHpbTCl 
600 r-379 r=221 r H20. · 
4-48. 42-npoueHT.'lH 400 r aprHHH TaihipJiaMaK yttHH, 8-npo­

UCHTJJH Be 75-npOU,CHTJlH .0.)'3 9prHHHHHH Haqe rpaMbll!bl 3JIM3Jib1? 
lfe3yJHmlH. I ycyJI: rorr, 8%-JIH 3prHHJJ.eH X r aJiblf!MaJihi 

6 CJJIC)'II, 011]~3 75-npOIJ.L· l!TJIU s.prHH J~CI! (400-X) rpaMbiH. 75%-HH 
r• ·III C<JI\, 400 rp<IMI>Iil •12 upollcllnHiC J(eH 6oJiap. 
x :') (·WO-x)7.'i 401H'L . __ ~ - ·+ - --- --=--"-·- • 8 X-1·30000-/b X= ll:i800· -67 X=-13200 
JO.J IOC !CO ' ' 

400 r-197 r=203 r _ x= 197 
7 5%-JIH 3prHH Be X= 197 r 8%-JIM 3prJHI aJJMaJibl. 
II ycyJJ: MyHa arwtaluzai'tblf£ ycyA xeM .u.nfmm'fap. BepJieH 

,ll,yp.1!! I<OH u,einpal~H5lJJ apul 6np:a-6HpHHHH arnarbiH.LJ.aH H3Hpblc. 
0HrH car Tap an bll!,ll.aH opTa.llaH T3Jl8fl 3.LlHJIH<lH KOHUeHTpau:IUIHbl 
}I:'l}1 pbiC . ATaHafblH. car TapanblHA3H oJiaphlH TanaByJJ.blHh! H3• 

Hpb1C. 

M eceJieM: 

'75 ·'\i, / 34 

42 
,?( ., 

8 33 

OJJ TanasyT.nap xep 9prHH.LJ.eH aJiblHMaJibl MaccaJTapb1H. raTaa· 
IIlblKJTapbl,ll.bip. On.u.a 400-H 34:33 HJJhl raTuarnhiK.LJ.a 11KH 6enere 
6eJil'i;)pHc. OuyH. ytJHH 400-H raTHaUihiKJiapb!H. JK.eMHHe ~(67·a) 
69JIH<)pl!C Be f31'H31llhlfhiH. xep 6HpHHe KeneJITitapHC. 
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40~/4 
= 2Q3. .UnifMei<, ]50/o -JIH a.prnaJI.eH 203 rp.aM aJIMaJibi, 

400·33 
8%-.nn aprHHJI,eH -- = 197 r aJIMaJibi. 

67 . 
· . . 4-49. 20°C-JI,e JI,biKbl3Jlbll'bi 1,219 r/cM3 6o.n a~ HaipHH fHJI.· 

p.OKCHAHHHH. 2Q rrpoueHrJUI 6np .nwrp aprHHHHH raihip.na,Mai< ra· 
:llarr 3AHJii1ap. llloHyH. y11nH 98%-n NaOH 6oJiaH awrapbiH. Hal.Je 
rpaMbiHbi aJIMa.nhr? · _ · . 

lJe3y.nnwu. 1) Taihip.naMaJibi aprHHHH. MaccacblHbi KecrHTJJe· 
iiapnc: m= p • V, m= p -1000, m= 1,219 · 1000= 1219 r. · 

2) Haqe rpaM cyacya N aOH 6ap)J,birbiHbi xacarr.naHpbrc: 
100 r aprHHAe 20 r NaOH 6ap 100: 12.19=20: x, 

1219 r x r x= 1219
'
20 = 243 8· 243 8 100 ' , x = ' ' r. 

3) 83YHAe 243,8 r apacca NaOI-l caKJiaHH rapbiHllbiJibi NaOH­
·biH. Halle rpaMbi repeKllHrHHH xacarrJJ aHpbiC: 

100 r-na 98 r apacca NaOH 6ap. 100: x=98: 243,8, 
x r 243,8 r 

.X = 243,3·100 = 248 248 
98 ' x= r. 

4-50. 26,7-npouenTJIH 242 r apnm Ta iiHp.'laMaK YtiHH, 20· 
-npouenr.nn ae 32-npouenTJJH AY3 KHcJiorachiHbiH. Halle rpaMbiHW 
aJIMaJibi? 

lfe3ynnwn. I ycyJI . foil, 32,1 npoueHTJIH sprrmneH x rpaM 
aJihiHCbiH, OHJI,a 20-rrpoueHTJIH aprHHJleH (242 r-x } r 6oJiap. · 

HeTH11~eAe arnaKAaKbi AeH.JieMaHH a.napbrc: 
x-32,1 (242-x)·20 242·26,7 
toO + 100 = laO . 

32,1 x+4840-20 x=6461,4, 

12,1 X=l621,4, X=
1621 •±= 134, X=l34 r 321°1

0 -JIH 3prHH 12,1 ' /( • 

20-npoueHTJIH aprHHAeH 242 r-134 r= 108 r aJIMa.'lhi. 
II ycyJI. AranaKJiaiib!H ycy.n. 

20 5,4 
''>l ,7f 

26,7 
/' 'lol 

32,1 6,7 

faTH3lllblKJI3pb!H. 11(eMH 5,4+6,7= 12,1. 242 f·hl 5,4; 6,7 HJibl 
JJKH 6eJiere 6eJJ.MeJin Be xep rarHarnhrra KetreJITMeJJH. 

242·6,7 . . 
--

2
- = 108 r, 20%-.nn aprnHneH 108 r; 

1 • 
2:~::·1 = 134 r, 32,1J.!l aprnH,ll.eH a.nMaJibi, 
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4-51. .ll.b!Kbl3Jiblfbl 1,830 r/cM 3 6oJiaH 93,6-npoU.eHTJIH KHCJIO~, 
Ta.ll,aH .ll.b1Kbl3Jihlrbl 1,139 r/cM3 6oJiaH KyKypT KHCJIOT8CblHbiH. 2(): 
-npou.eHrJIH 1 JI 3prHHHHM ra.HJ~pJiaMaK repeK. llloHyH. yquH 93,() 
npol~eHTJJH KHCJIOT8Hb!H, Be CYBbll~ Haqe MHJIJIHJIHTpHHH aJIMaJlbi ' 

lJa3yJIHruu. I ycyJI. I) Ta.HHp.naMaJibl aprHHHH. MaccachlHii , 
~acanJiaapwc: } 

;,~, 

m= p • V, m= 1,139·1000= J 139, m= I 139 r. ; 
2) 3prrrH.LJ.aKrr cyacya 
lOO r 3prHu.LJ.e 20 r 
I 139 X r 

KHCJIOTaHbll~ MaccacbiHbl KeCrHTJ!e-ifapHCI ! 

1139·20 
100: I 139=20: x, X= --= 227,8, x=227,8 r H2S04. 

' 100 
3) 83yH.LJ.e 227,8 r cyscy3 KMCJIOTa CaKJiaSIH 93,6%-JJH 3prH~ N 

HMI{ MaccacblHhi xacannaapblc: 
100 r 3prHH.LJ.e 93,6 r H2S04 
x 227,8 r 

100: x=33,6: 227,3 

227 8 100 
.X= 

9
' . · = 243, x=243 r H2S04 3prHHH. 
3,8 ' 

4) Gy 3prHHiiH. Ha'le MJJ-H repeK.LJ.HrMHH xacanJiaSlpblC: V= ~. 
p 

- 243 ') 
V = -- = 13o, V == 133 MJI. 

!,830 
5) Cysy H Halle MHJIJIMJIH-rpHHHH. repeK.LJ.HfRHH xacannaHpbic: 

rt39 r-243 r=896 r=896 MJI. 

I I ycyJJ . Cyn;(a IHICJIOTa er<.LJ.yp. lllonyH. Y'IHH OilY I-I. KOHU,E!Hl'• 
paUIU!Cblllbl «0 » .LJ.HHHn I<a6yJI 9.ll.H8pHC. 

33,6 

)20 
0 

20 
.?' 
~ 
73,6 

r 3TH3 Ulbll<JI3 p h!ll }I(('MH 20 + 73,6 = 93,6. SprHHMH Maccacbl 
1139 r 60JlM3JlblAblp . 

ll 39 ' 20 243' v 243 133 V= 133 MJI, - .--= r. respyMH: = - = , 
~)3,6 1,83 

Cysya respyMHHH rarrMaK yqnH rafiHpnaManw 9prHHHMM3H~ 
M3CC3Cb!H)1.3H (1139-J].aH) KHCJIOT3Hl>IH. M3CC3Cb!Hbi 3HblpS!pblCI 

1139 r-243 r=896 r H-Aa 896 MJI, ce6a6K cysya AhiKb13Jlblfbl 
l r/MJI. 

4-52. 20-npoU.eHTJIH 50 11 aprHHH TBHS!pnaMaK yqHH, HaTpHA 
cynb<paTblHblH. 5-npou.eHTJIH sprHHHHHH. Be uarpnA cyJI&cpaThiHhl~ 
KpncraJinoruApaTbiHhi~ Na2S04·lOH20 HatJe rpaMbiHiil anMaJtli? 

41:*3yJmmu. I ycyn: 1) foil KpMcraJinorHApar,llaH «X» anilnn 
6eJIJWJlliH., OHAa 5-opou.earnu cynbcpaTJ.~;au aJJbiHMaJibl .(50 r.-zJ. 
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6oJJap.· 2) x KpHcTaJJJiorH.n.par.n.a H<>'le rpaM cyBcy3 Na2S04 (a)t 
t'iap.UblfhiHbl KecrHTJICH<lpHc: 

M (Na 2S04·10Hz0) = 142+ 180= 322 r/MOJib, m=322 r.. 
322 r Na2S04 ·10 H20-.n.a 142 r Na2S04 6ap· 

x r --"--.--"--a r--,--Na 2S04 

142 X 7lx 71 X 
a=--=- a=- r Na2S04 • 

322 161' 161 

3. (50-x) 5%-JIH Na2S04 3prHH)I.e H.:Jlle rpaM (b) Na2S04 
6ap.n.hirhiHhi KecrHTJiei'wpnc. 

100 r sptHH)I.e 5 r N a2S04 
(50-x) r b ---
100: (50-x) =5: b 

;-_ (50·-x)·.'i 50-x - ---~oo-- = 2o--. 
a+b-:-50·20 =10 

100 ' 

b 
.'iO-x 

=-- r 
20 

a.+b=10 r. 

EKapnaKhJ MarJ!yl\HlTJiapnaH my ne}{JJeM8HH aJHipblC (a·Hhltt" 
J-IIHH 6axaJiapbiHhi ep1me rof!HpbiC): 

llx + ~~-x = 10 1420 x+8050-161 x=32200, 
1 GI 20 ' 

1259x=24550, x= 24560 
19,2 r x= 19,2 r Na2S04·lOHzO. 

1259 ' 

5%-JJH Na2S04 aprHH.UeH 50 r-19,2 r=30,8 r a.TJMa.JILI. 
Jl ycyJI. 6HJieH xeM HmJieMeK 6oJJHp. 0HyH. y•mJI KpacraJJJIO· ' 

l"li)l)HlTbl npOUCHT KOIIUCHTp3ll.IHI c;mypMCJIH. 

14:2 
W "'' - =- 0 44 }i·J~a 11% 

:.1:.!2 '. 
11 15 

' .l'-20 

!i./ ' 24 

50. l.'i - -· 1 ('I 2 ---- ;, r 
3!! '. 

f0-24 =30,8 r. 
39 

4-53. 200 r :10%·.'111 "Y"YPI' 1\II<"JIOT:H"t.lllhlll 3j)rlllllllll1 raii-
"l'·llaMaK Y'JIIH, 80%·JIII 1\YI<YJ~'~' 1\lll'JIOTUcLIIIJ.lll ue cyHyll ll;)'le 
rpa M 1.1 rcpe1a ()KoraoLI: 75 r !30 'Yo ·Jill Jl,so~ Ill' 125 MJI ll 20.) 

4-54. lQ npoUel!TJlll 360 r :>pi'Hll T<liiSiJlJiaM<II( y•tHII, 50% ·JIH 

Ill' 5%·JlH ny3 aprHHJlepauun xcp 611pHHJlCII H:J•Ic rpa~1 aJJMa JJbl? 
(il\orCJ6LI: 40 r 50%-JIH. Be 320 r 5% JJ.y3.) 

4--55. 240 r 50 npoueHTJIH KYKYPT t\II('JtoTacLIHblH. aprumiH!l 
u.'IM<ll{ Y'!HH 60 npoueHTJJH (Jlbll<bl3.1Ibtrht 1,5 r/MJI) ne 30 npo· 
UtllTJIH. ()l.b!Kbi3Jiblrbl 1,2 r/MJI) aprllliJIC!JlllliiH xep 6HpHH)].eH Hti­
'll' renpyM a.TJMaJ1bi? ()Kora6bi: 60%-Jw;tea 106,7 MJI 30%-JJHJ.l.ell 
(i(i,7 MJI.) 

4-56. 180 r 40 npoueH1",JIH CuS04 9prHHHHH rai1Hp.naMar~ 
y•mH, 12 npoueHTJIH CuS04 aprHHHH)].eH Be MHC KynopochiHbl t.l. 
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CuS04·5H'20 H;;)qe rpaMb!Hbl aJIM8Jibl? ()K,ora6bl: 100 r cuso.~ 
•5H20 se 80 r 10% CuS04 9prHHH repeK.) l 

4-57. 50 r 29,2% -JIH HCI 3prHHHHH aJIMaK yt.~HH Ka,unbl] 
weprJiep.n.e H;;)qe JIHTP HC!-bi Haqe MJI cys.n.a 3perMeJm? (1K.ora1 
6bl: 8,96 JI HCI-bt 35,4 MJI cys.n.a 9perMeJIH.) 

~pHCTaJJJIOfHApaTJiap 

4-58. TypKMeHHcTaii).J,a 1\pacuoso).J,cKHHHH. roJiaiibiHAa (BeK .. 
,llaW,ll.a) 6np' i'tbiJifta 280 MYH. romw roJiafi Harpnfi cyJih<Par.ti 
(uwy6ep }J.Y3bl fi.Ll.a MHpa6HJIHT) SH.D.ypHJIHdp. 0HyH. 60 npoUeHT• 
.1111 3MeJIH ycyJI 6aJieH 40 npoueHTJII:l re6Hrbi ycyJJ 6nJieH aJihiHHp. 
a) fiex.n.aw}J.a 6Hp HbiJJ.D.a Hdqe TOHHa CYJib<Par 3MeJJH eJI 6HJieH 
eH}J.ypum1ap? 6) Haqe TOHHa re6Hrhl ycyJJ 6uJJeH eu.n.ypunfiap?.; 

4~59. fJJay6ep llY3YH.lla 7,1 r cyscy3 HarpnM: cyJih<PathiHa 
(Na2$04 ) 9 r EpHcTaJIH38UHOH cys .n.orphl reJ1iiap. fnay6ep llY3Y~ 
llbUI, XHMHKH q)QpMyJiaCbl H<lXIIJIH? , 

4a3yJJHWH. MNa2 so4 =142 r'MOJlh, M(H20) = 18 f/MOJib, 
. 7 l 9 0 

Na2S04: H20= -'- : -'- =0,05: 0,5= I: 10. 
142 18 

OH.n.a cpopMyJia Na2S04·lOH20 6oJiap. 
4-60. 644 r rnay6ep .Ll.Y3bi Na2S04·lOH20 raTbi rhl3.Ublpbl• 

JH1 Hna nalle rpaM cys 6eJiyunn lJbiKHp? 
l.JaJyJiwmH. MNa2S04· IOH20= 142+ 180=322 r/MOJJb, mNa2SO• 

·IOH20 = 3:22 r. 
I') 644 r tJJay6ep .Ll.Y3YIIJJ.a H<JLle rpaM cyB 6apAblfb1Hbl xacan· 

.na51phic: ' 
322 r NazS04 ·lOH20 -.a.a 180 r cys 6ap? 
644 " x r 

322: 644= 180 : x, x = 
644

'
180=360 x=360 r cyB, 

322 • 

4-61. fiapHH XJIOpH.Ll.llHHH. KpHCTaJIJ!OrH.Ll.p8TbiH.Ll.a 14,8% · 
KlH1CTaJ1JIH3all.HOH CYB 6ap. llJOJI KpHCTaJIJIOfH.D.paTbiH. 4JopMyJia• 
Cb!Hbl KCCfHTJWH.. 

4a3ymnuu MBaCh=208r/MOJib, m(BaCl2)=208 r, M(H20)=-
= 18 1' MOJib, m (H20) = 18 r. 

1) Cyscy3 JLY3YH. H(}qe npoueHTAIUHHH KecrHrJiel"rapHCl 
100%-14,8=85,2%. 
2) <I>opMyJiaHb! Tanapb!CI 

85 2 14 8 
BaCI2: H20= -' : --' 0,41 : 0,82= 1 i 2, 

208 ltl 

0HJJ.a KpHcTaJIJiom.n.paThll\ ¢opMyJrachi: BaCl11•2H20. . 
4-62. 200 MJI JJ.hlKhJ::IJJhlrbl 1,14 r/cM~ 6oJiaH 15%·JIH narpH.,. 

cyJlbcpaTblHblH. sprHHH 6yrap).l.bl.f\C8, OH.Ll.a OHYH. KpHCTaJlJIOI'HAp8• 
· TbiHblH (Na2SO.·lOH20) Halle rpaMbl aJihiHHp? 

lJeaynHmH. I) 3prHHBit Maccacb!Hbl ~acanna»pbiCZ 
m ==pV. m==l,l4·200=2281\ 
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2) 3pr«H.ll.e ua11e rpaM Na~so. 6ap.n.birhlHbl xacanJia»plllc: 
100 r gprHH,ll.e 15 r 
228 r --,-- X 100: 228= 15: X, 
228·15 . 

X=-·-== 34,2, x=34,2 r Na2so •. . 
100 

3) 34,2 r Na2S04 ua11e rpaM Na2S04·lOH20-Hbl 3MeJie reTHP• 
iian.n.«rHHH xacanJiaHpbiC: 
M(Na

2
so4) = 142 r/MoJib,. mNa2so, == 142 r. M(Na2so,.tQ:.H20) -

= 322; m(Na2S04 ·IOH20) = 322 r 
142 r Na2so. -.n.eH 322 r Na2S04·IOH20 9MeJie reJIA«. 

34,2 r --,--x --,--. 
142: 34,2=322: X, X= ~• 2 ' 322 = 77,5, 

142 
X=77,5 r Na2so •. JOH20. 

4-63. 80 r cyscy3 MHc cyJJbcpaTblllbi aJJMaK ytniH, Ha'le rpaM 
MHC Kynopochl (CuS04·SH20) repeK? 

lJa3yJIHUIH. M(C:uS04 ) = 160 r/MOJJb, m(CuS04 ) = 160 r; 
.M(CuS04 ) ·5H20) = 250 r/MOJlb, m(CuS04 ·5H 20) = 250 r. 

160 r CuS04 aJJMaK yi.JHH 250 r CuS04·SH20 repeK. 
80 r --,--,--x r ---
160: 80=250: X, X= 

2SO·SO = 125, X= 125 r. 
160 

4-64. MHc cyJJbcpaThiHbiH: (CuS04) 2-npou:eHTJJII 40 r gpm-: 
11111111 TaiiHpJJaMai< Y'IHH, · Haqe rpaM MIIC KynopoCbl (CuS0.·5H20)_ 
UC t•yu I'CJ>CK? 

1ht:~yJIHUIH. I) 40 r 2%JJH CuS04 9priiHiiHH TaHHpJJaMaK yqHo 
ua•ac rpuM Cuso. repeK.n.HrHHH xacanJJaHpbiC. 

. 40;2 
100 r y•11111 2 I'J>IIM 100: 40=2: X,, X==- = 0,8, 

100 
41 r x, x-0,8 r CuS04 repeK. . 

. 51) e~vu.u 0,8 r Cuso. l'liKJHUIII MHC KynopOCb!HbiH. (CuSO,•: 
•51fa0) Ml('lt'blltbl Xfti.:IIIIJIIIAJlloiC, 

M(cusO,) - 160 r/MOIIt., m(cuso.) - 160 r; M(CuS0~·51i~O)­
- 250 r/MOJib, m(CuS0,·11Hy0)- 250 r, 

250 r CuS0.·5H20 caKJJaflp 160 r CuS04 
x r --, ,-- 0,8 r ---

250: x= 160: 0,8, x""" 
250

'
0

•
8 -1,25, x-1,25 r CuS0.·5H20. 

160 ·. 

3) Haqe rpaM cys repeK.n.Hr)!HH xacanJJaHpblc, 
m(H20) =40....:__1,25=38,75, m-38,75 r. 
4-65. 4,88 r cyacbl3 MarHHA cyJJ&<I.>arbl 10 r KpHtraJIJIOrH.Il• 

~ 3aKas 16 2852. ' Sl 



paT sMeJie rentpii~p. OJI KpMcTaJworu.upaTbHI. £}JopMyJiacbiMbi Kec· 
rHTJJ~H.. ()!{.ora obi MgSO. • 1H20) 

4--:66. I\pHcTaJJJIHK co.na.ua cyscy3 21,2 r Na2C03-e Macc-acN 
t>OIOH'la 36 r cyB JI,orpbi reJiii~p. KprrcTaJIJIHK co,ll,:iHhlil <IJopMyJia­
.CbiHbl TanMaJibi. ()J(ora6bJ: N a2C03 · IOH20.) 

4-67. 100 r MHc Kynopocb!H.lla, Haqe rpaM cyBcbi3 Cuso. Be 
uaqe rpaM KpHcTaJJJJH3aUHOH cyB 6ap? ()J\ora6bl: 69 r CuS04, 
36 r H20.) 

4-68. 200 r MHc cyJJb(j.>aTbiHhiH. CuS04 8% aprHHHHH TaiiHp· 
JiaMaK yiJrm, MHC KynopOChiHhiH CuS04 ·5HO Be cyByH H~'le rpa­
MbiHhi aJIMaJib!? ()K,ora6hl: 25 r CuS04 • 5H20 Be 175 r H20.) 

4-69. 40 r CYB.lla 3,5 r .lleMHp Kyrropocbl (FeS04· ?H20) 9pe­
AHJI.lJ.H. AJIHaH aprHH.lle FeS04·HH. npoueHT KOHUeHTpauHHChiHhi 
xacanJJaMaJihi. ()J(ora6bi: 4,4% .) . 

4-70. 237 r KaJIHH aJIIOMHmri% saru (I(AI (S04)2 12 H20) 
rbi3Jl.bipbiJica Ha'le rpaM cyBcy3 KAI (S04)2 aMeJie reJiep? 

4-71. MeraJIJiaphl TYT.ll.YpMaK.lla yJiaHbiJIHH TeHei<ap.na cyB· 
eya Na2B401 53 npoueHT, KpHcTaJJH3aUHOH cyB 47% ryrHp. Te­
HeKapNH, cpopMyJiachiHhl KecrHTJieMeJJH. ()K,ora6bl: 



V Gan. OPfAHHKH ,llaJI 6HPJIEWMEJIEPMtf. 3CACbl 
KJIACJlAPbl 

IJ-1. Muc OKCHJJ.HHJJ.e Cu- 88,9%, 0-11,1% TYTHp. On 
OIU'IIItllll XHMHKH lflopMyJiacbiHbi TarrMaJJhi. 

lhUVJII-IWH. 1) 3JJeMeHT JJepHH. npou:eHT f8TH8Wb1KJI3pb1Hbl 
MMI'I'II ruTuawbrrbi xeKMYHJJ.e Ka6yJJ 3.[(Hrr, OHbl atoM MaccaJraphl· 
tfjt tlttJIMCK 6HJieH OKCH)l,,l1,3IUI 8TOMJJ3pb1Hh!H. raTHalllbiKJiapNIH>l 

U11"1''•'t\ 

Cu:o- 8:~9 : ~:~~ =1,4:0.7=2: 1. 

OtcrMJ\IIIt XHMHKH cpopMynacbr Cu20. 
1-2. ()40 r )leMHp (III) OKCH)l.HH)l.eH BOl!;OpOJJ. OH.iieH Haqe 

fJIM 1\t'MpH raiitapMaK 6oJrap? 
,-' 'ttJVJlHWH, 

{ t40 r x r M (Fez03) = 160 r/MOJih, 

Pf.Ot+3H•• 2Fe+3H~ m(FezOa) = 160 r; 
., i'i'2f M (Fe)= 56 r/MOJJb, 

m(Fe) =56 r·2==112 r. 

140 rr IGO r-x r: 112 r, x= 640
'
112 =- 449 r, x=449 r Pe. 

160 
.. .. . 1-1, UHtUC DKCJI.AH 6HJJeH ~HHK osyHTb1rhiHbll{ raphiHJI.biCiil• 
tM 10 rptMW AYI KHCJJOTQCbl 6HJJeH HUIJJeHHJJeH.ne 2,24 II BOJI,O. 
f ... INYMHn 'IWKAW. raphiHAblllB HCllle UHHK OKCH.D.H 6ap? 

.· , .. --~~~w;,enutt, I) BtJIVHHn 'lhiK8H BOAOPO.Il 6oi0HIIa rapbiH4biJ1.4• 
····• IIIIIIIMK MIGOICWMW CSMJthpMc. . • 

•IACI .f.al:.t .. 'I M(%n)•05 r/MOJJh, m(Zn)-=65 r) 
.... ,.... . · ·~ Vm•g2,4 .n/MoJtr., V(H2) -22,4 .~~. 

. >·I· P•l.l4 II I 11,4 Jl , .c- ~~~l·~- fl,5, x-6,5 r. 

I) raP.NMAMAINW UHHN ONCIIJlHtllllt MIU~CIChlflbl xacanJiaR:pbiCI 
lb r....;a I r•S,S ·r, 
1-4. AA111 •uyM•IIIJmrHHJle r~J,nK ~onntr ua1·pHn oKcH.D.HHH 

lffpHft Hllp6oHft'l'hllfltl rhl:tJthlflMI11< I'JHJIClf Jlllp1'8Jlbln aJibiHR:p • 
. 10 t IIIUplln OKCIIJ\IIIIH &\JIMIIK Y'lllll 110'11! TOtllla HatpHfl Kap6o• 

MUW ."'JUIK t)()JIIIjl~ 
'I•IY,IIMlUM. 

•• 

co, ... ~n!9+CO, m(Na20) =62 T; 
· r .. li.!O __ r I M (Na20) =62 r/MoJI&, 

cl:l ,. M (Na2C03) ~ 106 r/MOJI&, 
m (NazC03) = 106 T • 
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x: 106=310: 62, x = 
106

'
310 

= 530, x=530 T NazCOa. . 62 

5-5. 12,4 rpaM H<lTpHH OKCH)J.H cyB 6HJieH peaKUJHI rHpeH 
60JICa, OH)J.a H<Jl!e MOJib MYK/l.ap,n.a HaTpHii rH,ztpOKCH)J.H 3MeJJe re• 
Jiep? 

lJ93fJIHWH. 

12,4 r ~~~Jib I M (Na20) =62 r/MOJib, 
Naz0+Hz0=2NaOH m (NazO) =62 r, 
62"r 2MOJi'b v (NaOH) =2 MOJib. 

12,4: 62=x: 2, 12,4·2 0''4 .X=--=, . , 
62 

x=0,4 MOJib NaOH • 

5_:_6, }4 r KaJibll.HH OKCH)J.H e3yH)!C 35 r 830T KHCJIOTaCbiHbl 
caKJia~u sprHu 6HJieH HlllJieHHJieH.n.e W:llle rpaM AY3 9Mene renep? 

lJe3yJntmH. I) PeaKUH~HbiH. .n.eH.JieMenepHHII H3HpbiC Be peaK· 
U.HH Y1IHH xe.n.ypneueu Ma.n..n.anapbiH. xaikhlcbl peaKUH~HbiH. Ta.na"' 
6b1H,ll.8H apTblK 6epJieH.D.HfHHH 8HbiKJiaSipb!C, 

14 r 35 r x r 

Ca0+2HN0a=Ca (N03}z+Hz0 
5'6""r 126 r 164 r · 

M (CaO) =56 r/MOJib, 
m(CaO) =56 r; 
M (HNOa) =63 r/MOJib, 
m(HNOa)=63 r·2=126 r~ 
M (Ca (N03)z) = 164 r/MOJib, 
m(Ca(N03)2)=164 r. 

0ub1 6HJJMeK Y1IHH 6epJJeH Maccaub1 peaKUHHHbiH. .u.en.JJeMecH 6o· 
rouqa Maccanaph1Ha 6eni1apHc. 

"~ (CaO) = 14 
= 0,25, Y (CaO) =0,25 MOJib, 

56 
35 ' ' 

v(HN03) =-= 0,27, v (HNOs) =0,27 MOJib. 
126 . 

By ep.n.e a30T KHCJToracbi peaKUHHHbiH: TaJia6hiHJJ.aH apTbiK 6epu· . 
JICHJIHrH YtiHH, xacanJialllhlrhi CaO 6HJieH re':IHpfl<:~puc: 

14·164 
14: 56=x: 164, x= 5"6' == 41, x=41 r Ca(NOa)2. 

5-7. 10 r MarHHH OKCH)J.HHH 93YHJI.C 28 r KYKYPT KHCJIOTaCbl· 
Hbl caKJiaHu .9prHH 6HJieH HillJICJI.HJiep. H<:~1Ie rpaM JJ.Y3 3MeJie reJI· ­
,llH? 

lJe3yJiumu. -PeaKUHHHhiH ,n.en.JieMecHHH SI3MaK 6HJieH xaifcN 
Ma.n..n.aHbJH. aprblK 6epJJeHAHfHHH xacanJJaHpblc: 

10 r 28 r x 
MgO + H2S04 = MgS04 + H20 
~ 98r'" 120 r 

:68 . 

M (MgO) =40 r/Mo.rih, 
m(MgO) =40 r; 
M (H2S04) =98 r/MOJih, 
m (HzS04) =98 r; . 
M (MgS04) -120 r/MOJ!b, 
m (MgSO•) ~120 r. 



t(MgO)-~==o,25, v ,(Mg0)=0,25 MoJI&, 

28 . ., (s.o,) -= 98 .... o,28, v :CH2so.) = o,28 MoJI&. 

XacanJiawhlrhl MgO 6nJieH retrupi\apHCI 

10: 40==x 1 120, x- 10
'
120 ~ 30, · x=30 r MgSO". 

- 40 
5-8. 18,8 r ~aJIHti oKcH.n.H 61,2 r cya.n.a spe.n.uJI.n.H. 3MeJie re• 

.IICII J<QH 9prHHHHHH npoUeHT KOHUeHTpaUHSICblH~ T8IIM8Jlbi. 
'leJynHwu. 1) 18,8 r K 20 Haqe rpaM KOH 9MeJie rerupiiaH• 

llllfiiiiB xacanJiaSipbiCI 

!R,8 r ~ M(K20) =94 r/MOJib), m(I<20) =94 r; 
K20+ H20=2KOH M (I<OH) =56 r/MOJib, 
U4 r t12"r m(KOH)=56 r·2=112 r. 

IH,R r: 94 r=x r: 112 r, 
l8,8oll2 . x = 22.4 r, x=22,4 r KOH. 

94 

2) AJifiaH sprn:HHH MaccacbiHbi KecrHTJieliapuc: 61 ,2 r+ 18,8 r=-· 
•80 r. · · . 

3) Annun 9prHHHH npoueHT KOHUeHrpauustcbiHbl xacanJiaHpbiCl 
80 r apruu.n.e 22,4 r I<OH (Sap. H-.n.a 80 r -- 100 %' 
100 r -- x r -- 22,4 r -- x% 

10 t100•22,4: x. x== 
22

•
4

·
100 

= 28%, 
80 

8-9, 0,25 MOJib MlfCH XOBa,n.a rbi3.H.bipbiii aJIHaH MHC (II) OK• 
CHAHMH AY» KllrJIOTachl 6UJJCH uwJJ e,n.RJiep. HeTH)Ke.n.e Haqe rpaM 
A¥1 •t.tt/10 r'f.JIAH? . . 

IJelytiiHIUH, oy MeCeJWJU~ apaJJhlK EmyM 60JiaH MHC OKCHJlHHH 
XICIDJIIII AYPM81'LIIl rcpcrH-JJ.c cJ< , CxeMa 6oiouqa xacanJiawwK 
rtiCHpMeK nepJUtKAHp, 

t'28_!!0IIb -2.!_ M (CuCI2) -135 r/MOJJb, 
u-M--+:: CuCI2 m (CuCI2 == 135 n 

•1 MOAio J35r 'I (Cu) = 1 MO.T[b, 
0,25·135 . 

0,215: J -x 1 135, x-
1 

-33,75 r. 

1!1-to. SlHrblH ceu.n.ypMeK yqnu yJiaHbiJISIH yrJiepo.n. (IV) OK• 
CM.IliUIII Kap60H8TJI3pblH ycTyHe KHCJIOTa T<ICHp 9t.n.Hplln 8JlbiHSlp. 
IIJoJI oKcn.n.HH 67,2 JI-HH (K. w.) aJIMaK YIJHH H<I'Ie MyK.n.ap.zr.a Har• 
pitA Kapt50H8Tb1Hbl D.Y3 KHCJIOT8Cbl 6HJieH 6HpJieW.n.HpMeJIH. . 

'lt:tyJIMWH. 

N•1C0,+2HCI-2NaCt+H20+C02 Vm=22,4 JI/MoJib, ' 
II MOh 67,21 'I (Na2C0s) -1 MOJib 

.I MOAII 22,4A V(C02) -22,4 JI. 

I a7 2 22 4 1'67 •2 3 3 N CO "1 •v , t , , x- --.- , x- MOJib a2 3· 
22,4 . 
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5-J J. 6,8 I' K3JlbllHH Be M8fHHH OKCH)I.JlepHHHU rapbiH)J.hlCH j 
thtJJeH .AOJThl 6HpJJeunm .nys sMeJJe reiHpM;}re 14,7 r KYKYPT KHC• i 
JlOT8Cbl X3p4.Jl8H..Qbl. 0KCH..QJJepHH. rapbiH..QblCbJH..Qa xep 6Hp OK• :; 
cH.n.neH Ha4e rpaM 6ap? 

lJe3yJIHUJH. foii, rapblH.Ahi,naKbl CaO-HbiH. Maccacbl x r 6oJT• ~ 
cyH, oH,na MgO (6,8-x) r 6oJJap. KyKypT KMCJIOTacbiHbJH. OKCH.l\• , 
Jiep 6HJJeH re4ii:m peai<llH~JJapbiHbiH. .neH.JieMeJJepHHM SJ3HphlC! 
1) .x r CaO y4HH xap4 6oJIHH H2S04-HH. Maccacwthi xacanna• 
Bphlc: 

~ ~ · IM (CaO) =56 r/MOJJb, 
CaO+H2S04=CaS04+H20 m(Ca0)=56 .r; 
56 r 98 r M (H2S04) =98 r/MOJlb, 

m (H2S04) =98 r. 
98 X 49 X 49 X 

x:56=a:98, a= w= 
28

, a== 
28 

rH2SO, 

2) (6,8-x) r MgO ytJmi xapq 6oJJaH KHCJJOTaHbiH. Maccacbi• 
HbJ xacanJiaHphlc: 
6,8-x 11 b r M (MgO) = 40 r/MOJib, 

m(MgO) =40 r; MgO + H2S04 = MgS04 + H20 
40 I' ""§8"r 

(6,8-x) : 40=b: 98. 

M (H2S04=98 r/MOJib, 
m (H2S04) =98 r. 

'f)- 98(6,8-x) = (6,8-x)·49x -= 333,2-49x b= 333,2-49 X r 
~ ~ ~ • w 

H2S04 . 
EKap.naKbl MarnyMaTJJap.nan yryp aJJbln awaK,naKbi .n.eH.JJeM3· 

lJH 8JJSipbiC: 
a+b= 14,7 r H2S04 

4g X + 333•2 - 49 
X :=i 14 7 245 X+ 2332 4-343 X= 2058 28 20 • • . , . , 

98 x=274,4, x=2,B r CaO. 
m(MgO) =6,8 r-2,8 r=4 r MgO, m(Mg) =4 r. 
5-12. 0KCHJ!.JlepHH. cpopMyJJaCblHbl TanMaJJbi: 
a) S- 50%; 6) Mn- 49,6%; s) C- 42,8%; r) Cu-80%~ 
5-13. 320 T Fe20s·.ll.eH Halle TOHH8 .n.eMHp 8JJMaK 6oJiap? 

PK.ora6hl: 224 T Fe.} 
5-14. 168 r ceHMe..QHI{ xeK.n.eH CaO-.naH Halle MYI<JJ.ap.n.a ce­

HeH xeK Ca (OHh aJIMaK 6oJiap? ()K.ora6bi: 3 MOJib.) 
5-15. 16 r MHc OKCHJJ.H esyH.n.e 30 r HCI caKaHH .n.ys KHCJJO• 

T8Cb!HbJH. SprHHH 6HJieH 6HpJieW.ll.HpHJICe HeLie rpaM .AY3 SMeJle 
reJiep? ()K,ora6b1: 27 r CuCI2.) 

5-16. tianhiiiJMa pea'KllHSJHbiH. HenDK.ecMH.n.e 4,9 r Cu(OH)~ 
aJIHaH 6onca, peaKU.H5l raTHawaH MHc cyJibcpaTbJHbm MaccachiHbl 
.Be KaJJHtt rH.n.poKCH.ll.MHHH. -Mo.fib MyK.n.apbiHhl xacanJiaMaJihl, pK.o· 
ra6hl: 8 r CuSO,., 0,1 MoJib KOH.) 
YO 



6-17. 2,8 r K8JlhUH1i OKCHAHHH 37,2 r CYBJJ:a ~peTMeK 6HJICll 
AJIIIaH xeK cysyHhiH. .Ca(OH)2 npo~ewr KOH~eHrpaUHHCbiHbl xa<~ 
CIHIJ18M3Jlbl. (:JK.ora6hl: 9,25%.) , 

5-18. 3,2 r MHCH XOB3)1.3' fhi3)1.bipJU.IJiap. 3MeJie reJieH MHC 
(II) OKCHJI.HHH KYKYPT KHCJiorachiHbiH. 3prHHH 6HJieH HillJie,nHJiep. 
llcnr)K,e..ne Ha'le rpaM ,nya (CuS04) aMeJie reJIJI.R? (:IK.ora6br: 8 I' 
cuso •. ) ' 

5-19. 4 MOJih <Poc¢op OKCH,li.HHe cya rorny Jica Ha'le MyKAap• 
lla oprocpoc$op KHcJioracbi (H3P04) 3MeJie reJiep? (ll\ora6hl2 
ti MOJib H3P04.) 

5-20. 5 r MHC (JI) OKCH,li.H 6HJieH MHC OBYHTblfblHbiH. rapbm• 
llJ.H'LI ..ny3 KHCJIOTacbi 6HJieH HUIJieHHJI,li.H. 3MeJie reJieH 3pnm cy1• 
r·y•tJ(CH re'IHpHJIHn 6yrap,ZI.biJI.li.bl. HeTHX\e,ZI.e aJIHaH .nyayu. Macca• 
t'l.l '2,7 r 6oJI,nbl. Bal1l,ZI.3I<bl rapbiH,ZI.bi,ZI.a i:Iaqe rpaM MUC (II) OKCU• 
All Ciap? (LK,ora6hi: 1,6 r CuO.) 

ts-21. 5 MOJih MarHHii Kap6oHaTbi rhi3JI.blpbiJibln AapraJI.hiJica, 
MD11C rpaM MariiHH OKCHJI.H SMCJie re.llep? ()l(ora6hl: 200 r .MgO.) 

8-22. 8 r MarHHH OKCH,ZI.H 6HJICH MarHHHHbiH. rapblH,ll.biChl KY• 
Myp·r KHCJJOT8CbiHbiH, aprHHH 6HJICH .Hur5IeHHJICH,ZI.e 0,25 MOJib BO.llo­
~A 6eJiyHHD lJbiK,ZI.bi. faphiH.llbiJ(a H<l'le rpaM MarHHH OKCH)l.H oap? 
,()Kora6bl: 2 r MgO.} 

1-23. KaJihUHH KapooHaTbi 0,5 MOJibl JI.Y3 KHcJioracbl 6HJiea 
MIUIIGIIKJICII;I.e, Haqe JIIiTp (K. Ill.) yrJiepOJl (IV) OKCHJ(H tibiKap'l 
;()l(.ora~•": J 12.) 

1-24. 10,9 ll K3JIHH OKCHJl.H 6HJieH HaTpHH OKCH)l.HHHH. rapbiHo! 
IUIICW cya 6HJieH 6HpJieWAHpHJieH..ne 13,6 r amrap rapbiHJI.hiCfl 
tMIJIO fCJI)lH. BalllJl8Kbl OKCHJlJiepHH. rapbiHJ(biCbiH.ll8 xep OKCH• 
,IMil MICC8Cbl ueqe? ()K,ora6ht: 4,7-K20, 6,2 r-Na20). 

1-2&, 10 r H8TpHfl fH.D.pOKCHJl.HHe 93YHJI.e 0,2 MOJib 830T KHC• 
IIOTICWHIII CIKJIIHH 9prHH Tacnp 3TJ(HpHJICe, Hatie rpaM ..ny3 3Me• 
•• fllltp1 

llttYtltiiiUI, PtiKUKKIIbll\ ACltJieMecHHH H3MaK 6HJieu xaiicbl 
IIIIIIIWt& aptWI& OtplltHAHfiiiiH xacanJJastpblc: 

Jt r M(NaOH)- 40 r/MOJib, 

a•N•ft+HaO m(NaOH)- 40 r, , 
!I r 'I( 1\NOa) - ) MOJib 
40- o.~s 'I (NaOti)- 0,25 MOJIIt. M(NANOa)- 85 r/WO/Ib; 

m( NaNO")- 85 r, 
y (liNO~)- 0,2 MOJJb, 

Xnt~ttiiJIIIIIIblrbl a:lOT KHCJJOTLJcbl OuJJcn rc11HJ>MCJIH. 
0,21!15 

O,:l: 1-x: 85 x- -
1
-- 17,0, x= 17 r NaNOa. 

11-:l6. 200 r AY3 KHcJioTaCbiHbii( 3prHHHHH 6nrapanJiaW..nhip• 
Mllrl 10 r Na01f X8p 1M8Hblll.D.blp, ,l].y3 KHCJIOTaCblHbiH, KOHUCHT• 
JHUUUICI.IIILI XBC111JJI8M3Jlbl, 

fl 



lleJyJJumu. 1) PeaKU.HHHhlH. .neflJJeMecnHli H3.Hpblc se bH.na 
~apqJiaHsiH HCl-HH. M:accacbiHbl xacanJiaS!phlc: 

16 r x r M(NaOH) =40 r/MOJJb, 
NaOH+HCl. . NaCI+H20 m(NaOH) =40 r; 
4Qr 36,5r M (HCI) =36,5 r/MOJio, 

m(HCl)=36,5 r. 

16: 40=x: 36,5, x= 
16 '4~'

5 
..... 14,6 x== 14,6 r HCI. 

2) .Uya KHcJJoTaChiHbiH. npou.eHT KOHJJ.enrpan.HHCbiHbl xacanJJa· 
Hpb!C; 

200 r 3prHH.li.C 14,6 r .HC1 
100 -,-x r -,-

. 14,6.100 . . 
200: 100=:= 14,6: X, X== 

200 
=-7,3, X==7,3°/o. 

5-27. KyKypT· KHCJJOT8CblHblH, 0,1 MOJlb H2so. caKJJ8.HH 3p 4 

rHHHHe 0,1 MOJih KOH 3prHHH racHp 3T.li.HPHJJ.li.H. HaxnJIH .nyJ 
.aMeJie reJI,nH. OHyH. Maccachl Haqe? 

lJeJyJiumu. PeaKUHHHbiH. .neH.JieMecHHH HaMaa.naH eH., awra• 
pbiH, Be KHCJJOT8HbiH. MYK.II.ap f8TH81llbiKJI8pbiHbi, MOJib ra:rHalllblK• 
.napblHbl 6apJian repiiapnc. 3rep 2 : l 6oJJca opra .nya, 1 : 1 6oJica 
(l'YPillhl .nya 3MeJie reJiep. 

MeceJieM: 

NaOH+H2S04=NaHSO•+ H 20 
'1=-1 MOJib "1-1 MOJib 

2NaOH + H2SO.=Na2S0.+2H20. 
'I-2MOnJ:t v-1 MOJib 

BH3HH. MeceJiaMH3HH. wepnm.ne a!lirap Be KHCJiora 1 : 1 rarHa~ 
WhlK 6oJiaH.ll.birbi yqHH, ryplllbi .nys 3MeJJe remK.eK.nHp. PeaKJJ.HSI· 
HbiH. .u.eH.JieMecnH.n.eH repHylliH HJibi 0,_1 MOJib NaHS04 3MeJie re· 
nep H·.D.a OHYfl MaccaChi m,= v ·M, 6y ep.n~ M(NaHS0

4
)= 121 

r/MOJib, 
Y-0,1 MOJI~, m(NaHS04 )=121·0,J, m(NaHS0,)=121 r 

H·.U.a oy MeceJIClHHH. oeJiyMHHH, HfHbl N aHS04 MaccacblHbl ran­
NaKJihlfbl alllaK.naKbl HJJbl xacanJJaMaK xeM 6oJJap: 

0,1 MOJ!b 0,1 ll!OJib . x r v (NaOH) = 1, 
NaOH+H2S04=NaHS04+H20 v (H2S04) = 1, 
1 MOJib I Mont. · 121 r M (NaHSO.) = 121 r/MOJJb, 

m (NaHS04) = 12 1 r. 
121·0,1 

0,1 : 1 =x: 121, x- -
1
--12,1, x= 12,1 r . NaHS04• 

Typwbl H-.na opTa J1Y3JiapbiH. 3MeJie reJIMeKJJHrH . 6HpJi.eH Ken 
&cacJJbJ KHcJioraJiap.na 6oJIYh 6HJu'iap (H2so •• · H2GOa, H 3P04J. 
rt 



3cac .nyaJiapbiH. aMeJie reJIMeKJIHrH, 6np,neH. Ken 3cacJibi 3cac· 
Jtap.n.a 6oJiyn 6HJIH<}p (Cn(OH)2, Mg(OH)2, Al(OH3), Fe(OHa). 
Ill' III. M.). 

5-28. eayH.ne 2,8 r KOH Be 2,45 r H2S04 caKJiaHH 9prHHJiep 
Jll'<IKJJ.HH rHpeH 6oJica, xaiichi .n.ya Be He'-Ie rpaM aMeJie reJiep? 

4a3yJiumu. 1) AIIIrapbiH. Be KHCJIOTaHbiH. MyK,nap raTHaUibiK•. 
Jt:lpbiHbi ~apJian repiiapnc. · 1 

m 
~ = - cpopMyJia 6oiOH'-Ia: 

M 

Af(KOH) =56 rjMOJift, 

M ( 1 12so,) = 98 r/MOJib, 

a) ~(KOH) 2·
8 

= 0,05 MOJib. 
56 

6) V(H SO ) = 
2
9
'
45 == 0,025 MOJib, 

2 . 4 8 

AIIIrap Be KHCJIOTaHhiH. MOJib raTHaiiibiKJiapbll 0,05: 0,025=.-
- 2 : 1 6oJiaHJibirbl y'-IHH 3MeJie reJiiiaH opT a .n.ya.n.yp, OH.n.a 9MeJh~ 
rcJtiiaH opra .n.yaya MaccacbiHbl xacanJiaHpbiC: 

0,05 MOJib 0,025 MOJib x r ~~ (1\0H) ==2 MOJib, 
2KOH + H 2S04 = K2.so.+ 2H 2o ~ (H2S04)==l MoJib, 
2 MOJI& 1 MoJI& 174 . · M (K2SOo~) == 1-'14 r/MoJib, 

, r . m(K2S04)=174r. 

XacanJiamblrbl auirap 6HJieH·.ne, KHCJIOTa 6HJieH.ne re'-IHpMeK 
(!o.ru1p: 

0,05: 2=x: 174, 
0,05·147 

X== == 4,35, X=4,35 r K2so •. 
2 -

HetHX<e: 1) AIIIrapbiH. 6np 3CacJibl MyK,napbi (Monb) 2 < 1-.neu 
Ken 60JICa OH,na 9MCJIC reJICH opTa ,nya;r.aH oaillra-,na, aiiirap pe• 
IKllHR rHpM3H apTblK raJiap, 

2) St·ep 6Hf 9CaCJibi aiiirapbiH. MyK.n.apbl 11 1-.n.eH aa 6oJica, 
I• AI KIICJIOTa : ] -.D.CH KSn 6oJica, OH,na KHCJIOTa peaKUIUl mpM3• 
Hll lpTWK nnnp. 

AWIKAII OIIYil X<'P OIIJllllll' MIJtcuJIJiap rernpeJIHH.. a-n. 8 rp1Mhl NuOH ne 25 rpaMbl H2S04 6oJiaH 9prHHJiep. 
pt'llKilHII UTHIUllllll OOJH'It, xnlkt~ JlY3 ne natie rpaM sMeJie reJiep?, 

4e3y.IIHWM, I. Monb I'U~IIIilllhll<Jtflpbtllbl TanHpb!Cl 

M (NaOH) -40 r/MOJib, v (NaOH)-!- 0,2 MOJib; 
40 

M (H2S04) =98 r/MOJib, v (H 1SO,)- 25 -0,255 MOJib; 
!18 

v (NaOH): v (H2SO,) =0,2: 0,255-1 : 1,27. 

tKa pna aii.nbiiiibiMbl3 HJibl, rypwbl .II.Y3 3MeJJe reJitiap se TaK .. 
MtdnaH 0,055 MOJib KHCJIOTa aptbiK raJIHp. OH.ll.a SMeJie reJiiiaH 
rypmbi AY3Yl\ MaccacbUibl xacanJiaHp~:>~c. 

PeaKII.HHHbiH. .neaneMecHHH H3Hpb1CI 
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NaOll + ftaso.-NaHSO.+H20 v ·(H2S04)=1 MOJib, 
q.2 MOl• 0,~$ aaolllo x · IV (NaOH) = 1 MOJI&, . 

I KOJit I Mo.11il 121 , M (NaHS04) = 121 r/MQJib, 
m(NaHS04) = 121 r, 

!X"acan.nawblrY NaOH «5uneu ret~KpAapHc. 

0,2: 1-x I 121, X-
0

•
2

'
121 --24,2 X= 24,2 r NaHS04, 

I 
5-30. esyH.ue 25 r KOH caKJrasm .9prHH 6HJieH e3yH.u.e 19,6 p 

H2SO• caKJiaflH 9pruH peaKLUUJ rnpeu 6oJica, xaf!cbl JJ.Y3 se Hat~e 
rpaM 3Me.Jie reJiep? 

'le3y.JntwH. 1. MoJib rantaWbiKJiapblllbi TanHpbiC. 

25 
v(KOH) = S6 =0,45 MOJib; 

19,6 0 2 
. y (H3S04) == gg = ' MOJib, 

faTHalllbirbl 0,45: 0,2=2,25: 1. 
PeaKUHHHblf\ HeTHiK,ecHHJJ.e opTa ll.Y3 (K2S04) :~MeJie reJIIiap. 

OH.uaH 6alllra-Jl.a KOH (0,05 MOJib) peaKUIUI mpMaH apTbiK 
raJU!p. 

0,45 MOJib 0,2 · Mollb x v (KOH) =2 MOJib, 
2KOH + H2S04 = KzS04 + 2H20 v (H2S04) = 1 MOJib, 

2 MOJib 1 MOJi b 174 r M(K2S04) = 174 r/MOJI&. 
m (K2SO•) = 174 r. 

XacanJiawblrbl H2S04 6HJieu re4HpiiapHc. , 

o;2: 1 =X: 174, X= 
174

'
0

•
2 =34,8; x=34,8 r K2so •. 

l 
5-31. 3,7 r Ca (OH)2 6HJieH 10 r H2S04 peaKUIUI mpeHJl.e 

xaiicbl /J..Y3 se Haqe MYKll.ap.ua .3MeJie reJiep? 
'le3yJiuwn. By ep.u.e awrap 6HJieH KHCJlbTaHbiH. MyK.u.apbl I : 1 

. CSoJica (opTa JI.Y3 1 : 2 6oJica) Typwbi .UY3 3MeJie reJiliap. 0HJI.a lf.JI· 
IUf OJI3f>bll{ MOJlb raTH3WbiKJiapbiHbl xacanJia5IpbiC: 

M(Ca(OH)
2

) = 74 r / MOJib, M (H
2
so,) = 98 r/MOJib, 

3,7 10 
"1(Ca(OH)2) = , 

74 
-== 0,005 MOJib, V (H2SOt) = gg = 0,102 MOJib, 

faTHaWbiKJiapbi. 0,005: 0,102= I : 2,04. Typwbi .U.Y3 3MeJie ren· 
iiap. Xar.u.a 0,04 MOJib H2S04 peaKUHH rHpMaH raJIHp. 

0,05 M0.1i. 0,102 MOJib x r v (Ca(OH)2)=J MOJih, 

H So C (Hso ) H 0 'I (H2S04) = 2 MOJib, 
Ca(OH)2+2 2 •.= a 4 2+ 2 M(Ca(HS04)2)= 
1 MOJib 2 MOJib 234 r =234 r/MOJib, 

m(Ca(HS04)2) =234 r. 



Xacan.ilalllhlr .. Ca(OH)2 6uJien requpii~pue . . • 

0,05: l=x:234, x= 234
'0·

05
= 11,7, X=11,7 r Ca(HSO r )~ .. 1 

5-32. 37 r Ca (OH) 2 Be 49 r H2S04 peaKU.JHI rnpeH 6oJic~ 
OH)I.a xaiichl .li.Y3 Be onya naqe MYK.li.aphl aMeJie reJiep? 

1Je3ynnwu. 1. MoJib raTHalllbJHJiaphiHbi xacanJiaHphiCI 
. 37 

M (Ca (OH)2) =74 r/MOJih, v (Ca(OH),)=- == 0,5 MOJI&, 
. 74 

M (H2S04) = 98 r/MOJib, v (H1SO,) = 
40 

= 0.5 MOJI&, 
98 

0,5: 0,5= 1 : l. 
OpTa .li.Y3 aMeJie reJiiiap. 

0,5 MOJJb 0,5 MOJib X MOJib 

Ca (OH)2+H2SO,=CaS04+2H20 
1 MOJ!b 1 MOJ!b I MOJib 

XacanJialllhirbi xaiicbiCbi 6uJieH req~:~pcea-)l.e TanaBy.li.H ~KI 

0 5 1 0,5·1 5 , : 1 =x: , x ~ -
1 

= 0, , x=0,5 MOJib CaS04• 

5-33. MarHHHHH. rH.li.pOKCH.li.HHHH. 11,6 rpaMbl 6HJieH eayHJtl 
7,3 r HCI caKJiaHH .li.Y3 KHCJIOTacbi peaKUHH raTnalllaH 6oJica, OR" 
Jta naxHJIH.)I.ya se naiie rpaM aMeJie reJiep? 

IJe3yJiuwu. MarnHnHH. ru.n.poKCH.ZI.H 6HJieH .li.Y3 KHCJioTaCbiHhlll 
MOJib MYK.li.ap . raTHalllbiKJiapbl 1 : 1 6oJica, OH)I.a acac .li.Y3 MgOHCI 
&MeJie reJiep. 3rep 1 : 2 6oJica, OH)I.a opTa .li.Y3 aMeJie reJiep. O.na~ 
pbiH. MOJib raTHalllbiKJiapbiHhl xacanJiaHpbic: ·. · · 

M (Mg.(OH)2) =58 r/MOJib, v (Mg(OHh) = ~=0,2 MoJi&. 
58 

M(HCI) =36,5 r/MOJib, v (HCI) == 
7

•
3 

=0,2 MOJib, 
. 36,5 

MoJib raTHalllhiKJiaphl, 0,2 : 0,2= 1 : I, .n.niiMeK, peaKUHHHblll 
neTmK.ecHH.ZI.e acac .li.Y3 sMeJie reJI.>K.eK &Ken: 

o:2 M:oJI& 0,2 MOJI& x r v (Mg (OH)2) = 1 MOJib, 
.Mg(OH)2+HCl=MgOHCI+H20 v (HCI) = 1 MOJib, 

1 MOJib I MOJi b 76,5 r M (MgOHCI) =76,5 r/MOJiftt 
m(MgOHCI) =76,5 r. 

XacanJ1ainhifbi xaiichiCbi OHJieH reqHpcen . .n.e 6om1p: 

0,2: 1 =x: 76,5, x = 
0• 2 ~76•5 = 15,30, x= 15,3 r MgOHCI. 

5-34. 23,2 r MarHHH fH)I.pOKCH,li.H 6HJieH 30 rpaMbi HCI C)o. 

JI8H .li.Y3 KHCJIOT8Cbl peaKU.HH raTH3lll3H OOJICa, OH.ZI.a XaHCbl ~' 
Be naiie MOJih MyK.n.ap.n.a aMeJie reJiep? 

1Je3y.iiuwu. 1. MoJib raTHalllhiKJiaphiHhl xacanJiaHpb1Cl 



I 

'' 

232 M (Mg(OH)2)•58 r/uoJI&, ., (Mg(OH)1)- 5~ -0,4 MOJI». 

M (HCI) -36,5 r/Mou, 
30 . ' 

., {HCI) - -5 ... 0,82 MOJI&. 
36, 

Mon& raruaillblKJiapEi 0,4 : 0,82-1 t 2,05, JJ.HiiMeK, peaKllHB• 
HbiH. nermK.ecnH.n;e opra IJ.YS 9MeJie reJIAap se 0,02 MOJI& HCI pe~ 
aKI~HH rHpMaH raJiap. 

0,4 MOJtb 0.82 MoJtb ~ I' .(Mg(OH. ). 2) -1 MOJI&1 
Mg(OH)2+2HCI-MgCls+2H20 'I (HC1)•2 MOJib, 

1 MOJib 2 MOJJb I uon~o ' (MgC11] .. 1 MOJI&, 

XacanJiaWhirbl Mg(OH2) 6eneu requpA~pac. 
0 4·1 

0,4 : 1=-x • 1! x == T- 0,4. x=0,4 MOJib MgCI2 st-.na 

m(MgCl2)=95·0,4=38,0 r MgCla 
5-35. CrpyKrypa cpopMyJiai'aphiH&I staMaJI&I: HN03, AI (OH)a, 

Cu(OH)2, NaaP04, Al2(SO.}a, Caa(P0.)2, . Ca(HC03)21 

.Cu2(0H)zCOa. 
,()J\ora6h!l 

(>'\orclfb• t\ 
H-O-N~0 

~a 

Na-0 
\ 

Na-0-P=O 
Net- 0 I 

,.,o-H 
AL-O-H 
'o-H 

Ca.t .... o-H 
'0-H 

5-36. I1KH BaJieHTJIH MeTaJlblfl 0,7 rpaMhi KHCJIOfa .6HJieH 
6Hp.:;ew.nHpHJieH.ne 280 MJI so.a.opoA 6eJiyHHn tihiKAbl. OJI xaAcfi 
MetaJI? 

·lfe3yJJHWH. I. HKH saJieHTJIH MetaJihiH. 6up MOJibl xaticbl 
KHCJlOTa T~cHp 9T,ll;HpHJICe·)l.e. OHp MOJlb Sl-)1.8 22,4 .JI BQ.n;OpO.Il. 69• 
11yo qbiKapap. llioHAaH yryp aJibln weiiJie nponopUHSI a.nHpbi'C2 

0,7 r MeraJI 0,28 .n H2 qbi:KilpSip 0,7 : x==28: 22,4, 

fe 
~ r--,.- 22,4 .n-,.-



0,7•22,4 11 m 56 r · 
X== .. -=56, X=56 r.OHAa M=~= --,-,-=56 r/MOJib, 

0,28 . , 'V ,... MOJib 

OJI MeraJJ: Fe. 
5---37. 200 r 16% CuS04 aprHHHHe 5%-JIH 400 r NaOH sp• 

nmHHH rornyJica Haqe rpaM qeKyH.ll.H Cu (OH) 2 sMeJie reJiep? 
lfe3yJJuwn. 8prHHJiepaaKH MaMaJJaphlH: MaccaJiapbiHbi xa• 

canJiaHpblc. 
a) CuS04- MaccacbiJihl xacanJiaHpbic~ 

· ~VO·IO 
100 r 3prHH.ll.e 16 r 100: 200= 16: x, X=-·-- -=32 r, x=32 r. 

100 

200 r--,-- x r 
6) NaOH-biH: MaccacbiJibi xacanJiaHpbrc: 
100 r 3prHH.ll.e 5 r 100: 400=5: x 

400·5 
400 r -,-xr x- ---=20, x=20 r NaOH. 

100 

PooKUHHHbiH: aerH)K.ecH».ll.e sMeJie reJieH Cu (OH) 2·HH: Maccacl:i~ 
Hbi xacanJiaHpbrc: 

M (Cuso.) == 160 r/MoJih, 
m (Cuso.) -160 r;· 

32 r 20 r _..t_. M (NaOH) =40 r/MOJih 
CuS0.+2NaOH=Na2SO.+Cu(OH)2 m(NaOH) -40·2=80 ~i 

160 r 80 r 98 r M(Cu(OH)2-98 r/MOJib, 
m (Cu(OH)2) = 98 r. 

XacanJiaillbrrbi xaficbi Maaaa 6oiOHqa retiHpMeJIH.ll.IIrliHH aHblK~ 
JiaHpbiCJ 

32 
v(CuSO,- -

1
- -=0,2 MoJih, 

. 60 

20 ' 
v(NaOH)-

80 
=0,25 MO.IJb, 

XacanJiarnhlrhl CuSO. 6HJieH reqHpMeJIH. 
' 32·98 

32: 16=x: 98, x _ l6 = 19,6 x=19,6 r Cu(OH12. 

5-38 . .Uy3Jiapbi~ <f>opMyJiaJiapbiHI>I ranMaJibil 

a) Ag- 27 r, N- 35 r, 0 ....... 12 r 
6) Ca- 5 r, N- 3,5 r, 0- 12 r 
B) K- 39,67%, Mn ....... 27,87%, o- 32,46o/o 
r) N ~ 35%, 0- 60%, H ..._ 5% 

5-39~ 3cacJiap.biH: .cpopMyJiacbiHbl 'fanhnU 



a) Fe -1,4 a. 6., 0- 12 a. 6., H- 0,075 a. 6.; 
t5) Cu-- 4 a. 6., 0- 1 a. 6., H- 0,0625 a. 6.; 
B) Pb -75,3%, 0- 23,2%,, H- 1,5%; 
r) Sn -77,7%, 0-21%. H- 1,3%. 

5-40. CrpyKrypa <t>opMynanapbiHbl TanMaJibU 

MgOHCOa, AIOHCI2, KAI (S0,)2, Fe(NOa)a, 
Mgz (OH) 2S04. 

AIP04, 

Mg(OHJ.,. 

5-41. 3,7 r Ca (OHh caKJiastH xeK cysyua: a) 1,12 Jl C02: 
6) 3 .r. C02 (KaJI.aJihl wepTnep) roH6epHnce, xaikbl JI.Y3Jiap Be 
H3'Ie · rpaM 3Mene renep? ()K,oraobl: a) 5 I' CaCOa, 6) 8.1 r 
Ca (HCOs)z.) 

5-42. 200 r 14-npoUeHTJlH K8JlHH fH.QpOKCH)l.HHHH. .QOJlbl 6R• 
rapanJiaWMarbi Y'IHH 12,6 npoueHTJIH aaoT KHCJIOTaChlHblll ~prM· 
HHHHH. Halle rpaMbl repeK? ()K.ora6bt: 250 r.] •' 

5-43. 19,6 r HaP04-H 6oJiaH 4>oc¢op KHCJIOTaCblHbiH. &prH· 
HHHe e3yu.u.e 16 r NaOH caKJiaSIH 9prHH rowynaH)(a, xaiichl AYS 
Br Halle rpaM sMeJie renep? ()}(ora6bl: 28,4 r Na2HPO.lo) 

5-44. 11 r UHHK rapbiH)(biCbiHa 7 r HN0-3 6oJiaH aaor KHC· 
noracbiHbiH. spruHn rornynaH)(a, xa'Ac&I JI.Y3 se Halle MOJI& ~Mene 
reJiep? ()K.ora6bl: 16 r ZnOHNOa.) 

5-'1,45. 5 npoueHTJIH Ba (OH) z·bta 80 r sprHHHHAeH 6apHA 
rH.IlpoKap6oHaTbiHbi aJIMaK Y'IHH HH. a3 raspyM.Ile (KaAaJibl wepT• 
nep)J.e) Ha'Ie Jmrp yrJiepo.u. (IV) OKCHJI.HHH roMepMeK repeK? 
()K.ora6hi: 1,05 JI COz.} 

5-46. )}(e6eJI Haxap .n.yabl TypKMeHHCTaHhiH. xeMMe patton· 
naphTHa n6epnniiap. )K.e6eJI uaxap .n.yayu.n.a 6-npol\eHTe ronaA 
6arnra rapbiHJI.biJiap 6ap? llloJI Haxap AY3YHbll:( 38,83 rpaMbiHJI.aH 
KYKYPT KHCJIOTachiHbl racHp 9Tll.lJPHD Ha'Ie JIHTP HCI (K. rn.) an· 
MaK 6oJJap? 

5-47. 64,2 r .n.eMRp (III) rnApOKCHAHHH rhi3AbipMaK 6Hneu 
Ha'Ie rpaM )J.eMHp OKCH)J.HHR -aJIMaK 6onap? ()K.ora6bl: 48 r Fe20 3.) 

5-48. lJaJJblillMa peaKUHHCblHbiH. KSMerH 6HJieH 19,6 r MHC (II) 
fHJI.pOKCHJlHHH aJIMar< Y'~HH Ha'Ie rpaM CuSOo~ Be KOH repeK? 
PK.ora6hi: 32 r CuS04, 11,2 r KOH.) 

5.49. 40 r H2S04 sprHHHHH 6HTaparrJiarn.n.bipMaK Y'IHH NaOH~ 
•biH. 1,6 rpaMbl xap'IJI8Hll.b1." KncJIOT8Hbll:( npoueHT KOHUeHTp8UHSI .. 
Cb!Hhr xacanJJaMaJibl. ()K,oraeib_l: 4,9% .} 

5-50. 49 MJI 20 npoueHTJin ( p = 1,189 r/cM8) KYKYPT KHC· 
norachiHbiH. sprHHHHH 6HTapannalll.IlbipMaK Y'IIHI, Haqe rpaM 
NaOH repeK? ()}(ora6br: 9,112 r NaOH.) 

5.51. eayH.Ile 33,6 r KOH caKJiaHH spruH 6HJJeH 29,4 r H2SO" 
caKJiaHH ;3pnm peaKUHH raTHarnca, Haqe rpaM se xalfcbl P.Y3 sMe-

·~te reJJep? ()K.ora6bl: 52,2 r K2SO •. ) · 
5-52. 8ayH.n.e 28 r N aOH . caKnastH sprHR 6uneH 68,6 r 

H2S04 caKJiaHH sprnH peaKUHst rupee, HaXHJIH ll.Y3 se Haqe Mac­
t&Aa sMeJJe reJiep? £/K,ora6bl: 84 r NaHSO ... } 

f8 



5-53. eayu.ne . 18,~ r HNOa OOJJail 9prim OIIJJeH 29,4 r 
Cu (OH)2 peai<UHfl rHpeil .ooJica, OH,ll.a xaiicbi ,li.Y3 Be H~qe Mac· 
ca,ll.a ·sMeJie reJiep? (.IK,oraobi: 42,9 r CuOHN03) 

5-54. 200 r 7,1 %-JIH Na2S04 3prHHH ouJieH 300 r 10,4%-JIH 
BaC12 sprHfiH peaKUHH ra:tf{aruaH 6oJica, H~qe rpaM lleKyH,li.H 3Me• 
ne reJiep? (./K,ora6hi: 23,3 r BaS04.) · 

5-55. fyH6atap KeneT,ll.ar,ll.a, fappraJia,ll.a , Apna 9KHJieHJle, 
Hoxyp ce6HTJiepHH,ll.e ri-m. HftpaH 6apHT Be BHTepHT XHMHH, no· 
JIHrpa~HH Be He6HT ceHaraTbiHJla yJiaHbiJHip. Ba pHT-BHTepHTIU\ 
100 rpaMhi, ,li.Y3 KHCJJOTachi OHJieH HWJieHHJieH,ll.e 4,46 JI yr JiepoJl 
(IV) OKCH,ll.li oeJiyHHII %IK,ll.bl. BapHT-BHTepHT,ll.e BaS04 Be BaCOa 
u~qe npoueHT TYTHp? (./K,ora6hJ: BaS04 - 6apHT 60,6%, BaCOa-
39,4%.) 

5-56. Bapnar yqun urn .N'!! 11 
CxeMa 6oiOHlla retiiiaH peaKUHHJiapblH. JI.eH.JieMenepHHH ft3• 

M3Jibi. 

1. Cu~CuO~Cu(N03)2~Cu(OH)2-+CuO 
2. P~P20s-rHaP04 -+KaP04~AgaP04 
3. Fe~Fe20a-rFeCis -+Fe (OH)s-rFe203 
4. s~SOz-HzSOa -+KzSOa-BaSOa · 
5 .. Mg~MgO-rMg (OH) 2-+MgS04~BaS04 
6. C--+-COz-CaCOa -+CaCb-rAgCI 
7. Na-Na20-rNaOH ~Na2COa-CaCOa 
8. FeO--+-FeCiz-Fe (OH) 2~FeS04-rBaS04 
9. O~H20-rKOH --: K2S04-BaS04 

10. H~HzO-Ca(OH)z -+Cu(OH)z-CuO 
11. Ba~Ba (OH)z-Ba(NOa)z-+BaCOa 
12. Si~SiO~N azSiOa ~caSiOa 
13. Zn-+ZnS04-zn (OH) 2 ~ZnCiz --+-AgCJ 
14. CuCir-+Cu(OH)z-CuO -cuso4-cu 
15. Al--+-Alz0a~Alz(S04)a ~AI (OHJa-AlzOs 
16 •. Na-NaCI-+NaNOa 
17. Cu(OH)z-Cu(NOa)z-Cu -+CuO-+CuC:b 

.. 18. NazO~NazCOa-CaCOa -ca(NOa)2 
~-11t~Ca--+-Ca(OH)2-Hg(OH)z-Hg(NOah=::.::.tHg 

20. c~COz-CaCOa -rCaClz 
21. Fe (S04)s~Fe (OH) a-Fe20a --+-FeCla 
22. Zn-+ZnO-ZnS04 ~zn(OH)~ZnO 
23. Al~AlCia-rAl (OH) a -AI (NOa) a-AI (OHfs 
24. SOa~HzS04-rMgSO. ~Baso • 

.. 25. Na-+NaOH-rFe(OH)a -rFe(NOa)s 
26. K-K20-rl\OH -cu(OH)~-cuso. :..... .. .)_cu 
27. P20s~NaaP04-+Caa(P04)2 
28. CaO--+-Ca (OH)z~CaCOa --+-Ca (NOa)2 
29. Hz--+-H20-H2S04 ~cuso4-cu 
30 •. ·0~H20-rBa(OH)2 -BaCl2-+BaS04 
31. HCl--+-AICla-rAh(S04)a ~BaSO• 
32. P~PbO_. t.Pb (N03) 2 ~Pb. 

79 



OprauHKH .llotJJ oHpnewMenepHn. XKMHKH X3CHetnepa 
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5-57. EKap.naKbi Ta6JIHU.a.n.aH yryp aJrbm: 

8) 3cac OKCH..U.Jiepi-!H. XHMHKH X8CHCTJJCp!tHH; 
6) l\HCJIOTa OKCH,UJICpHH. XHMHKH X3CHeTJrepHHH; 

-
i3 
'"' ~ dl 

:::;: u 

~-- Awrap 

K-ta 

=4---
AY3 Be/ 
· BO,n:o- --

poa ~--MeTaJJ 
T<~se --
Be JJ:Y3 

B) 3peii~H Be .9peMeHaH .9C3CJiapblH. XHMHKH X3CHCTJICpUHHi 

r) l\HC"JIOTaJiapbiH. XHMHKH X~CHCTJiepmm; 
JJ.) .lJ.yaJiapbiH. XHMHKH X~CHCTJiepHHH .fi3M3Ji bl, 



VI SAD. XHMHKH 3nEMEHTnEPHH. Jl.. H. MEHJI.EJIEEB TAPAilblH)lAH 
AIJblnAH DEPHO.ll.HK ~HYHbl BE DEP140JI.HK CHCTEMACbl 

6-1. II rpynna~aH 6Hp sJieMeHTHH. 2,5 rpaMbl 6Hp rpaM KHC4 

Jlopo~ OHJICH 6HpJierniiap. OJI xaiichl sJieMeHT? 
q93yJIHWH, .nepHO~HK CllCTCMa~a rpynna~aKbl 3JICMCHTJiepli 

«R» ~HHHn oeJIJieHeHJillfH yqHH OH3 xeM HaoeJIJIH 3JICMCHTH «R» · 
~HHHTI oeJIJI;:)JIHH.. 3JieMeHT II rpynna~a 6epJieHJillfH yqHH ~eH.Jie• 
MaHH we~Jie »3-Hpblc. 0HyH. aToM MaccachiHbi «x» ~Hihm 6eJIJia· 
pH C. 

2,5 r 1 r 

2R+02=2RO 
2x 32 r . 

M ( R.) = x r/MOJih, m (R) 2 x r; 
M(02) =32 r/MOJih, m(02) =32 r. 

25:2 x=1: 32 x= 32
"
2

•
5 =80, 

I 

80 X=-=40, X=40 r. 
. 2 

0THOCHTeJI atoM MaccaCbi 40 6o.1aH sJieMeHTH II rpynna~a Ca,. 
Ar(Ca) =40. · 

6-2. V-rpynna~aH 6Hp sJieMeHTHH. 24,8 ppaMbi 22,4 JI (K. m.) 
rmcJiqpo~ 6nJieH 6HpJiernif<:lp. OJI xaifchr sJJeMeHT? 

q93y.'HtWH. 

24,8 r 22,4 n - I M (R) =X r/MOJJh, m (.R) = 4 x r; 
4R +502=2R20s Vm (02) =22,4 r/Mo.rrh, 
4;" 112n V(02)=22,4·5=112JI . . 

24 8: 4 x=22 .4: 112 X= 112
'
24

'
8 

= 31 r, Ar=3l. 
' . ' ' 22,4·4 

OJJ SJieMeHT P, HrHhl Ar(P) =31. 
6-3. 1-rpynna~aH 611p sJJeMeHTHH. 19,5 rpaMbi 23,5 rpaM OK• 

en~ sMeJie reni.p~H. OJI xai1chi sJJeMeHT? 
qalyJJuwu. 1) 19,5 r sJieMeHT H<:lqe rpaM KHCJiopo~ 6HJiell 

OHpJieilleH~HrHHH KCCfHTJieiiapHC: 
23,5 r-19,5=4 r. 

2) P_eaKll;H-HHbiH. ~e~lJleMecH 6moHqa oepJICH 3JICMCHTH Tan· 
HpbiC. 

19,5 r ~ I M (R) =x· r/MOJih, m (R) = 4 x r; 
4R+02=2Ra0 M(02)=32r/MOJJb, m(Oz)=32r. 

4x r 32 r 

19,5:4 x=4: 32, x = 
19

•
5

"
32 

= 39 r x=39. 
4-4 

OJ1 sJieMeHT «K», Ar(K) =39. 
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6-4. IV-rpynna.D.au 6Hp ~JJeMeHTHH. 1,5 q)aMhl 5,6 JI., (K. w.)] 
so..a.opo..a. 6HJieH 6HpJieWH<lp. OJI xai1cbl &JJeMeHT. 

lJe3yJJHWH, 

1.5 r 5,6n 

~2H2=RH• 
;r 44,811 

1,5: x=5,6: 44,8, 

M(R)=x r/MOJJb, m{R)=x r: 
Vm (H2) =22,4 JI/MoJib, 
V(H2) =22,4·2=44,811: 

44,8·1,5 12 
.X== =- • 

5,6 
x-12, 

fe3JieHHJIH<lH &JieMeHT C, HfHhi Ar(C). 

Ar= 12. 

6-5. 3JieMeHT sonopon 6HJieH RH4 6HpJJeillMClHH &MeJie re· 
THpiiap. EKapbi oKcHJJ.HH.ne KHCJiopon 53,3% TYTS!p, OJI xaifcbi 
3Jl€M€HT? 1 

lJa3yJJHmH. RH4 cpopMyJia}.J.aH yryp aJibiHCa; Ha6eJIJJH &JJe· 
MeHT IV rpynna)J.a epJiewi1ap. 0HyH. eKapbi KHCJiopon 6HpJJeWMe­
CHHH}{ cpopMyJJaCbi R02 6om,1p. OH.na KHCJIOpOJl.bii"l arpaM 6eJ1erR 
32 a. 6. 0HJJ:a weiiJJe nponopUHSI ny3yn 6HJiep»c. 

32 a. 6 . .ZJ.Y3Map 53,3% 
x a. 6.-,---46,7% 

32: x=53,9: 46,7, x= 32
'
46

•
7 

· =28 r, x=28 r~ Ar=28, 
53,3 

Ar= (Sr) =28. 
6-6. 3JieMeHTHH eKapbl KHCJIOpO.ll 6HpJJeWM€CHHHH. cpopMy• 

JJachi ROs. Bo.nopo.n 6Hp.newMecrmne, so.nopon 2,47% TYTHp. OJJ 
xaiicbi 3JJeMeHr? 

·lJe3yJJHillH R03 cpopMyJia Vl-rpynna -JJ.erHIIJJIH.lJ.Hp. OH.na OHYH 
Bonopon 6upJJernMecM RH2 6oJJap. 9rep sonopO.llhifl naifblna 
2,47% norpbi reJJce, Ha6eJIJIH &JJeMeHTHI"l natihma 97,53% .norpbl 
reJrep. lllou.a 3cacJiaHbin IIJeiine nponopurHI aJJapbic. 

2a . 6, TYTHj) 2,47 o/o 
X a. '6.--,-.· · 97,53% , 

2·97,53 2: x=2,47: 97,53, X= 79 r, x=79 r, Ar=79. 
2,47 

Se, Ar(Se) =79. 
6-7. IV-rpyrmaHhiH. 9JJeMeHTHHHH. BO.llOpo,n 6HpJieiiJMecnHne 

BO,Uopon 12,5% TYTHp . . OJI XaHCbi 3JieMeHT? 
1J93YJIHWH •. 9JJeMeHTH!"l BO.D,OpO)J. 6llpJieWMeCHHHH. cpopMyJia• 

Chi. RH4. He6eJJJIH &JieMeHTHfl naiihiHa uaqe npouenT .nyiiJliaHJI.H· 
· rHHH KecrHTJJe:HapHc. oHpJieiiJMe.ne BO.llOPO.lJ.bi!"l 4 aTOMbl 6oJiaHJJhl· 
rb! yqHH aiiJaK.uaKbi SIJJbi nponopUH.H aJiblll OHJiepuc: 
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4 a. 6. BOJJ.OPO.ll. 12,5% 
X a. 6. 3J!CMeHT 87,5% . 

4 12 5 37 5 .. = 87,5·4 = 28 r. :x= , 1 , , ,. 
12,5 



IV. rpynnua OTHOCHTeJI Haccacbl . 28 OOJiaH 3JieMeHT sr. 
Ar(Si} =28. 

H30Tonnap. $1.u.po peaKL(HHJI.apbl 

6-8. BopyH. OTHOCHTeJI MaccacbiH.U.a Te6Hrbl H30Tonnap.nau 

JOB-19,6% ae I JB-80,4% 

~ap 60JICa, OHJla t5opyH. OTHOCHTeJI aTOM MaCC8CbiHbl TanMaJI' 
IJe3yJIHIIIH. 1) lOB ·HH~ uaiJe arpaM 6enern 6apJlbirbiHbl K\ 

rHTJieiiapHc: 
100 a. 6.-.ne 19,6 a. ~. 

10 a. 6. -,-x a. 6. 

x= 1,96 a. t5. 

19,6·10 
100: 10= 19,6 l X X=- -- =1,96, 

100 

2) 11 B-HHH. HaiJe arpaM 6eJiem 6ap,nblrb1Hbl KecrHTJieiiapHCI 
100 a. 6.-.ne 80,4 ·a. 6. 
11 a. 6. -,- x a. 6. 

100: 11=80,4: X, X= 
11 ' 80•4 , X=8,844' X=8,844 a.(S. lf8·• 

100 

3) OepHOJlliK CHCTeMa,ll.aKbl 6opyH. OTHOCHTeJI &TOM MaccaCbiHY 
xacanJiaSipblc: 1,96+8,844= 10,8, Ar(B) = 10,8. 

6-9. MHCHH; apaJibiK aTOM MaccaCbiHbl 8JIM8K yt~RH 13Cu· 
·JleH 73% 65CU-JI.eH 27% aJIHaH 6oJica MHCHH. apaJibiK aTOM M80o 
cacbl HaXHJIH? · 

IJe3yJIHIIIH. a) 63Cu-,neH H~'le a. 6. aJIHaH)lblfbiHbl Ke·CfHTJI~ 
tiapac: 

100 a. 6.-JI.eH 73 a. 6. 

63·73 
63 a. 6. -,-X a. 6. 100: 65=73: X, X=-- == 45.99, 

100 
x=45,99 a. 6. 

6) 65Cu-JI.eH H<lt~e a. 6. aJIHaH.ll.birbiHbl KecrHTJieiiapHc. 

JOO a. 6.-JI.aH 27 a,_6. 100: 65=27: X, X.= 
6

1
5~:7 == 17,55, 

65 a. 6. -:-,- x a. 6. x= 17,55 a. 6. 
B) MHCIIH. apaJibiK OTHOCHTeJI aTOM MaccaCbiHbl KOCfHTJieft8• 

puc: 

Ar(Cu) =45,99+ 17,55=63,54,. •Ar(Cu) =63,54 
6-10. ApaJibiK OTHOCHTeJI aTOM Maccacbi 20,2· JI.ea 6onan 

a.naTJI.aKbi HeoH.na te6Hrbl usoTonJiapbiHbiH. 20Ne Be 22Ne npoueuT 
raTHaillbiKJiapbl HaXHJIH? 
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'l&3yJiliWH. foii, 20Ne- x% 60JICYH, OH)J.a 22Ne- (100-x) %. 
6oJiap. llleiiJieJIHK.D.e, 20-"I-UI. x%-H Be 22-HHH. (100-x)% 20,2-a 
6oJJap. 

~ + 22(IOO-x) == 20,2; 20 x+2260-22 X=2020, -2 x=-180, 
I 00 100 

-180 . 0)/ 22 x = _
2 

=- 90; x=90% 20Ne 10 10 Ne 

6-11. ApaJibii< OTHOCHTeJI 3TOM M8CC8C:&J 35,47 OOJiaH a,D.aT• 
.ll.BI<hl XJIOptJ.a OHYH. Te6Hfbl H30TOUJJ a pbl 85Cl Be 37Cl Haqe npo· 
JJ~eHT rynrp. 

'laayJIHwH. foii, 35Cl- x% OH)J.a, 37Cl ( 100-x)% 6oJiap. 
IlleiiJieJIHK.ne, 35-HH. x%-n se 37-Jm (100-x) %·HH. m:eMH 35,74-a 
JJ.ea 6oJiap. "". 

~~ + 37<~~~-x) = 35,47; 35 x+3700-37 x=3547, 2 x= 153, 

X= !Sa= 76,5, X=76,5%. 
2 

W (35CI) =76,5% W (37Cl) = 100-76,5=23,5%. 

6-12. AmoMHHHHHH aJih¢a 6eJie>KHK 6HJJeH 6oM6aJiaHaHJJ.a 
HpeMHHHHH II30TOilbi 30Si Be eHe OHp 3JieMeHT 3MeJie reTHpiiap, 
By H.npo peaKUHHHhiH. .u.eH.JieMeCHHH SI3MaJJbi. 

lJ<;)JyJIHUIH, }1)J.po peaKII,IUIHbiH, HeTH>KeCHH)J.e 3MeJJe reJiliaH 
MaJJ..naJiaphiH MaccaJiapbi Be 3apH.nJiapbi, peaKII,HSI r.npiiaH Manna· 
JJapbiH, MaccaJiapbiHa Be 3ap5I,Il.JI8pbiH8 JJ.el{ 60JJM8Jlbl,11,blp. 

;~AI+ ~He= r~ Si +f He (By ep.u.e ~He 8Jlb¢a 6e.rre}KHK.D.Hp}. 

6-13. BopyH. H30TOnhl .10n 6Hp HeihpoH Tyryn 6opya 6aw· 
ra 6Hp H30TonhiHa -espyJiiiap. 5I.u.po peaKII,HSIHhlH. neH.JJeMeCHHH 
5!3M8Jlbl. 

1Ja3yJJHWH. 

· 1~ B + ~ n = 1~ = B 

6-14. 5I.u.po peaKII,HHJJapbiHhi ryrapMaJibi: 

a) lLi + ?~ 2~He ~LI +fH~2~He 

6) 2~U-+? + iHe 1.Je3yJmwu. 2~4 -2~Tn +~He 

B) 2~~Np ~ 2~Pu +? 2g~Np-+ 2~:Pu + e 

'( e3yH.neH ~ 6eJiem:nrn (e) f'mrnpeH.u.e 6Hp 6HpJIHK apr.u.hlpHp. 
MaccachT yihreMeii<~p.) 

6-15. VII rpynnaHbiH. OH.p SJJieMeHTHHHH. I rpaMbi 140 MJI (K. 
w.) so.u.qpo.LL 6HJieH· 6npJiernii<~p. OJI xaficbl SJJJeMeHr? ()K,ora• 
6bJ: Br.) 

6-16. BnpHHfKH rpynnaJiapbii\ 3JieMeHTJiepHHHa 6HpH 0,2 r 
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oo.a.opo.a. 6uJie8 8 P ru.n.pu.a. sMeJie rerupA<Jp. OJI xaAchl sJieMeur? 
()K.oraobl: K.) 

6-17. IV-rpynnaHhiH. 6HpHHHH. Bo.a.opo.a. 6HpJiernMecHH.IJ.e BO• 
sopo.a. 25% ryrHp. OJI xaflchl 3JieMeHr? (:IK.ora6hl; C.) 

6-18. KpeMHHHHH. re6Hrbl H3ororrJia pbiH.IJ.aH 28Si-.IJ.eH 92,3%, 
29Si-.n.eH 4,7%, 80Si-;II.eH 3% aJIHaH 6oJica, a;ll.aT.IJ.aKhi KpeMHIIHHH. 
OTHOCHTeJI aTOM MaccachiHhi xacarrJiaMaJibi. (:IK.ora6hl: 28,1.) 

a:-19. A.a.aT,A.aKbi opOMbiH. OTHOCHTeJI aTOM M accaCbl 79,9. 
0H.IJ.a OpOMbiH. H30TOllbiHbiR 79Br-.IJ.aH 55% Be 6eHJJeKH 6Hp H30· 
ronbiH. xaflchl repayrnu 6ap? (:IK.ora6br: 81 Br.) 

6-20. ApaJJbiK · OTHOCHTeJJ aTOM Maccacbr 6,941 6oJJaH aJJ.aT· 
A8Kbl JJHTH.ll.e OHYH. re6Hrhl H30TOIIJJapb1 6Li se 7Li Hatfe npoueHT 
TYTSip? ()K.ora6hr: 6Li- 5,9%, 7Li- 94,1 %.) 

6-21. AJibcpa oeJie)I(HfH 24Mg T<lCHp 3)l.eH.n.e 6amra 6Hp 3Jie­
MeHTHH. .II.YPHYKCbi3 H30TOl1bl Be Heihpou 3MeJJe reJIJl.H. illoJI HJJ.pO 
peaKUHHCb!HbiH. )l.eH.JJeMeCHHH H3biH.. 

6-22. 5J.n.po peaKUHHJiapbl H3M8Jibl, 

a) '~N + 6n = 1~C +? 6) 1jN+iAe-+ lH +? 
B) r~B + ,tHe= 1~N +? r) ~Be+ JH -+6n +? 

6-23. 6apnar urn .M 12 . 

• • · • rpynnaHhiH. oup 3JieMeHTHHHH. 
rpaMbi • • . 6HJieH 6HpJierni1<~p. O J1 xaflcbr 3JJeMeHT? 

1 l 18,4 r 6,4 r 02 19 II 22 r 4,8 r 02 
2 VI 4 r 2,8 JI H2 20 II 44,1 r 3,36 Jl 02 
3IV 3 r 5,6 Jl 02 21 v 15 r 8 r 02 
4 Vll 320 r '12,04.10 MOJieKyJia 0 2 22 I 43,2 r 0,1 MOJib 02 
511 · 4 r 0,05 MOJ!b 02 23 VII 14,2 r 1,204 ·I 023 MOJJeKyna H2 
6III 13,5 r 4 r 02 24 I 13 r 2,24 Jl 02 
7V 3,1 r 0,15 MOJ!b H2 25 Ill 5,4 r 0,3 MOJ!b 02 
8 I 78 r 3,01 •I 023 MOJieKy Jia 02 26 VII 5 r 0,7 Ji H2 
9 IV 7 I r H2 27 VI 2 r 1,4 Jl I-12 

10 VI 31,6 r 0,6 MOJib 02 28 I 0,5 r 4 r 02 
11 II 3 r 1,4 Jl 02 29 I 4,6 r 0,05 MOJ!b 02 
12 VII 9,5 r 0,5 r H2 30 Ill 9 r 5,6 Jl 02 
13 [ 42 r 9,03·1023 MOJieKyJia 02 31 IV 7 r 8 r 02 
14 IV 3 r 1 r H2 32 v 2,8 r 0,6 r H2 
15 v 1 r 2,4 n H2 33 [ 1 r 5,6 11 02 
16 VII 7,1 r I 1.2 r 02 34 v 6,2 r 8 r 02 
17 VI 8 r ~5 MOJ!b H2 35 [ 3,9 r 0,8 r 02 
18 II 4,5 r 0, 5 MO.Jib 02 36 IV . 1,2 r 4,48 11 H2 



VII 6An. XHMHKH 6AfJIAHbiUJhiKJJAP. BAJJEHTJJHJJHK. 
OKCH)lJJ EHME )J.EPE)I(ECH. OKCH)J.JIEHME·fAATAPbiJIMA 

PEAKU.H11Cbl 

7-1. OTH ocHreJJ 
ChiH.QaH nefi.QaJJaHhiD 
T3JJJJapa, X8HCbiJI8pbi 
AI, S, Mg, Fe, B. 

sJieKTpootpnu;areJIJUIK (030) raoJIHIJ.~ 
alliaK.QaKbl sJieMeHTJJepHH: xalicblnaphl Me 

MeTaJJ ,Q<JJIJiepe ,QefHlliJIH,QHfHHH 3HbiKJJaH: 

'la3yJJHUHI. 3JieMeHTHH. OTHOCHTeJl 9JJeKTpOOTpHIJ.aTeJlJlHfll 
0,-30 2-.QeH KHqH 6oJJca, MeTaJIJJapa 2-.QeH yJJbl 6oJJca MeTaJI .a.:m• 
JJepe .QerHWJIH.QHp . 0H.Qa MetaJJJiap: AI , 0-30, (AI)= 1,5; Mg, 
0:.._30 (Mg) = 1,2; 0-30 (Fe)= 1,8. MeraJI P.<WJJep: S0-30 
(S) = 2,5; B, 0-30 (B) =2. 

7-2. AwaK.QaKbi 9JieMeHTJiepHH. ao.Qopo.n 6upJielllMeJiepHHHH, 
9JieKTpOH Be CTpyKrypa rPOpMyJiaJiapbiHbl H3M3Jlbl: 

a) KyKypr; 6) rPOc¢op; B) yrJiepo.n; r) 6poM. 3JieKrpOHJia· 
pbiH. noJIHpJialliMar&IHbi ( cyi1ll1MerHHH) crpeJIKa 6HJieH repKe'!· 
Mev'lH . 
. lfa3yJIHUJH. a) 1\yKyp.QHH. ,Q8lllKbl f8TJJ3fbiHJ!.8 2 C8Hbl T<JK 
3JJeKrpoHhl _ 6oJJaHJibifhi yqHu HKH caHbi ao.nopo.n aroMbiHhiH: sJiet<T• 
poHJiap&r 6HJieH >K.y6yrnewi1ap: H2S. 3JieKrpoH ¢opMyJiaCbl 

H: S :H. ~y6yrneweH sJJeKrpoHnapa .nepeK qbJ3blK qbJahln 

CTpyKrypa ¢opMynachiHhi H3hm 6HJiepuc: H-+- S +-H . 
. , 6) <t>occj>OphiH. .nawKhl rawrarhiHJI.a yq caHhi TaK sJieKrpOHDI 

6oJiaHJI&Irhi yqHH yq caii&r ao.Qopo.n oHJieH oHpnemiiapj PHa. 
3JJ,ei<TpOH ¢opMyJiaC&I: 

H 
H: P: H, crpyKrypa rPOpMyJia<:bl- H-+ P 

J 
B) Yrnepo.QbiH: A8WKbi raTJiar&IHAa 4 caHhi TaK sJieKrpoHJiap 

{OHH,LI.blpb!JJaH Hr,nai1Aa) 60JI3HJib!fbi yqHH 4 C8Hbi BO.ll.OpOA aTO• 
Mb[ 6HneH 6Hpnemuap: CH4. 

illoJI 3.TJeKTpOH <PopMyJiaCbl-

H H 
.. J 

-H: C: H, crpyKrypa ¢opMyJiacbl- H- C -+-H 
t 

H H 
r) BpoMb!H. .nawKh! rarJiarhiHAa 6Hp caHhi" raK 9JieKrpoHbi 

60JI8HJiblfbl yqHH 6Hp C3Hbl SO,!!,OpOA 8TOMbl 6HJieH 6HpJierniiap: 
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-.. 
HBr. 3Jiei<TpoH cpopMyJiacbl - H : Br :, CTpyr<Typa cpopMyJtacbl-

-I-1--+Br. _ 
7-3. AuraKnaKbi repKesnJien xep HKH 9JJeMeHTHf:{ apachfH,ll;a-

Kbl XHMHKH , 6arJiaHbi!llbiKJiapbiH. xaiicbi rep.Hyilln 6onyn 6~1nep: 
a) HaTpHH Be XJiop; 6) KaJibiJ.HH Be 6poM; B) XJIOp 6HMH 

xnop; r) yrJiepO,ll; 6nJieH KHcJIOpon; ,II.) Marmni 6HJieH 6poM? 
lfa3yJIHUIH. XaH:cbi XHMHKH 6arJiaHblillblra ,ll;eriHUJIH,ll;HrH OTHO· 

cnTeJI 9JieKTpooTpnu.aTe.TIJIHK (030) TarrasyTnapbi 6HJieH Kec· 
rHTJieHHJJHap: 

1) 9rep 030 Tarwsy,nhi 2-a ,neH., H-,na 2-,n:en YJibl oOJica, HOH 
6arJiaHbiillbirhiHa ,neru!llJJH . 6o.!1Hp. UleprJl,e 6epJieH MbiCaJIJiapJr.a 
HaTpnfi 6uJJeH XJJop: 090(ce)-090 (Na)] =3--0,9=2,1-noH 
6ar JiaHhilllbifh!Ha ,nernmJJH. 

2) 090 TanasyTJJapbi 2-,n:en KH'IH, HOJJ,narr ynbi 6oJica, OH.LI.a 
KOBa.TieHT noJIHp 6arJiaHbll1Ibira ,nerH!llJJH 6omrp. MeceJieM: 
6) 1\a.TJhUHH 6HJieH 6poM 090 (Br)-l 090 (Ca)l=2,8~-1=1,8; 
r) Yrnepo,ZI. 6HJieH KHCJiopo,ZI. 090 (0)-[030) (C)l =3,5-2,5== 
= 1; ,II.) Marrrnii 6nJieH 6poM 090 (Br)-[030 (Mg)l=2,8-
1,2= 1,6. 

3) 090 TanasyTJiapbi nona ,!I.e!'{ 6oJica, on,ZJ.a KosaneHT non~p 
.LI.aJI 6arJiaHbi!llbiK 6onstp: B) Xnop 6H.TJeH xnop 090 (Cl) -
= [030 (Cl)l =3-3=0. 

7-4. 0THOCHTeJI 9JieKTp00TpHIJ.aTeJIJIHK TeOpHHCbfH3 9C3CJia• 
Hbln, alllaK,ZJ.aKhi g.TJeMeHTJiepHH. xaiichiJiapbiHbiH. MeTannapa Be 
xaiichiJiaphl MeTaJJ ,nannepe ,ZJ.erH!llJIH,ZJ.HrHHH KecrHTJiaH.: Zn, Be, 
B, Cr. 

7-5. A!llaK,ZJ.aKhi repKe3HJieH 9JieMeHTJiepiur. apachiH.LI.a xai%­
Chl XHMHKH 6arJI8HblillbiK OOJiyn 6HJiep: a) HaTpHH 6HJieH KyKypr; 
6) Manmii 6nneH xnop; B) asoT 6nJieH xnop; r) KYKYPT 6nJieK 
yrJiepo,ZI. (7-3-H.lli.H Mecena cep.)? 

7-6. BaneHT 9JieKTporrnaphiit m6pH,nnemMernne naxnnH JJ.Y· 

myHii:apcHH.H3: sp sp2, sp8 op6HTanapbrii: rn6pH.!I.JiewMern tht· 
Jien 9MeJie renfiaH MOJieKyJiaJrapbiH. rHH.HIUJIHKJJ.<lKH cpopMaJiaphl 
H<:lXHJIH OOJiap? 

7-7. AwaKJJ.aKhi 6arJiaHbiil1hiKJia pbiH. Y3biHJihii<JJapbiHJJ.aH ( SIJJ.­
po apanbirhiH,ll;aKbi y3aKJihiKJiap.LI.aH) yryp aJihln, 9JieMeHTJiepnlt 
KOBaJieHT pa,n:IIycJiapb!Hbi TanMaJibi: a) C-C. 1,54·10- 10 M; 
6) Cl-Cl. 1,99·10- 10 M; B) H-H. 0,74·10- 10 M; r) F-F. 
1,42·10-10 M; 11.) Br-Br. 1,28·10- 10 M. 

lfa3yJIHrnn. 1\oBaJieHT paJJ.IIYChiHhiH. Y3biHJihirhi, HJJ.pOJiap apa­
CbiH.,D.aKhi y3hiHJibirbiH. (6arJiaHhiil1hiKJiapbiH. y3hiHJihirbiH.} Hpblchl· 
na ,!l.ef:{JJ.Hp: 

1,54-IQ-to 
a) YrJiepOJJ.bl~ KOBaJieHT paJJ.HYCbi R (C)= 

2 
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6) _Cl-HH. KosaJieHT pa.n.Hychl R(Cl} ::;;. 
1,99· ]Q-10 -

=0,995·10-10 M; . 
0 74 I0-10 . 

B) R (H)= • ~ =0,37 ·10-1
0 M~ 

r) R (F)= 
1
•
42

'
10

-
10 

=0,71·10-10 M~ 
2 

.n.) R(Br)= t. 2s.to-w =0,64·10- 10M. 
2 

7-8. AlllaK.n.aKhl 6arJiaHhilllbJKJiapbia yahlHJJhiKJiapblHbl Tan· 
MaJibi: 

a) C-H 6) H-Cl B) H-Br r) C-CI 
lJaaynumn. EarJiaHhllllbiKJiapbiH. yabiHJihiKJiaph1 KOBaJleHT pa· 

JI.HYCJlapbll:l )l(eMHHe .n.ea.n.Hp: 

a) C-H apachm.n.aKbl yahlHJibiK 0,77.JQ-t0+0,37·10-to== 
i= 1,14 .J0- 10 n; 

6) H-Cl apacbiH.n.aKbl yahlHJlbiK 0,37 ·IO-t0+0,995·lO-lO-
:= 1,365·10-10 M; 

a) H-Br-na apachm.n.aKbl yahlHJibiK 0,37 ·1Q-10+0,64·IO-ID.,. 
·=1,01·10-10 M; . 

r) C-CI apa.cbm.n.aKhl yabiHJihlK: 0,77 .JQ-10+0,995·10-to_ 
= 1,765·10-10 M. 

7-9. HF, HCI, HBr, HJ xaraphiH.D.a XHMHKH 6arnaHblWbiK• 
J].8H 6epKJIHfHHIHt H;)XHJJH yihreH;)H.ll.HfHHH KeCfHTJldH.. 

lJaayJJuwn. BarJiaHhiUiblrblH. 6epKJJnrn, OHya yahiHJiblrhiHa 
6arJJbl 6onstp. fpynnaJiap 6oiOHlla eKap.n.aH awaK aroM pa.n.nyc· 
Jiapbl apnlHJl.blfbl ceo;mJJH, 6arJJaHb!WblrbiJ:l Y3biHJibifbi xeM apr· 
np. IlloH.a repd~.n.e ¢rop.n.aH no.n.a tieHJIH 6arJiaHbilllblfhiH. 6epKJIH• 
rH f0Blll85lp. 

7-10. KMcJIOponbrH. KaJIHH, so.n.opo.n., MarHnii Be yrJiepo.n. 6H· 
JleH 6HpJieUJMeJJepHH.l{e HH. K8Il 13e HH. 33 IlOJIHpJJ3WM8Hbl repKe3• 
MeJIH. 

l..Je3yJJnUIH. MeceJidHHH )l(ora6bi 6arJiaHbiUibifbiH. noJIHpJiaHhllllbl 
· aJieKrpoorpHuareJIJIHrHa ranasyJJ.hiHa .6arJibl.D.b!p. Xalicbl ep.n.e 

sJieKrpoorpHUaTeJIJIHK ranasy.UhiHhiH. a6coJJIOT YJIYJibifbi Ken 
6oJica, woJI ep.n.e xeM noJIHpJiaUIMa YJIYJJ.bip . .3neKrpoorpnuareJI· 
JIHK ra6Jmuacbm.n.aH neii.n.aJJaHhlil, sJieKrpoorpm.l.aTeJIJIHK rana· 
By JJ.biHhi xacanna Hpblc: 

a) KMCJIOpO,!I.-K3JIHH 3,5-0,8=2,7; 
6) KRcJiopo.n.-so.n.opo.n. 3,5-2,1 = 1 ,4; 
B) KHCJIOpO.ll.- yrJiepo.n. 3,5-2,5= 1,0. 

A6coJIIOT YJIYJihlrhl KHCJiopo.n. Kanu.n.e Ken t'ioJiaHJiblrbl · yqnu, 
- HH. Ken noJIHpJiawMa KHCJiopo.n. Be KaJIRH apacb!H.n.a, Hl:l aa no· 

JJS!pJialuMa 6onca KHcnopoA 6uJieH yrnepo.n. apachiH.n.a 6oJI»p. 
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7-11. NtlJ, NaBr, CrJ 6npnell1Menep.n.e HH. ynbi Be HH. KH'IH 
,IOJISipJialllMaHbl repK~sMeJIH. - _ 

lle3yJI-HWH. 3JJeKTp00TpHU:aTeJJJIHK Ta6JIHU:3CbiH,U3H neif,naJia• 
11hln 3JieKTpooTpHU:aTeJIJIHK TanasyTJiapbi Tamiphic: NaJ (25,­
-0.~} = 1,6; NaBr {2,8-0,9) = 1,9; CrJ (2,5-0,7) = 1,8; .um'1MCi\, 
111~ ynhi rronSipJiaUIMa NaBr, HH. KI1lm NaJ (1,6). 

7-12. AUiaK,naKhi 6npJielllMeJiep.ue E>JieMeHT nepHH. BaJieHTJIH· 
.rmKnepHHH se oKcn.n.neHMe .n.epeiK,enepHHH xacarrJiaMaJibl: K20, 
02, CH4, C2H2, HCOH, N a2, Cl2. 

IJe3yJJHWH. fpaqmK.ne epnelll.nnpiiapHc: 
-

I KzO I Oz I CH4 I CzHz I HC (HI NazOz I Cl 2 
. '~ o 

H 
I Na-0 Ci-CI fypJiyWbl K-0-K 0=0 H-C-H H-C.r=C- H ?- 0 

H-C......._H I 
h Na-0 

BaneHTJlH I II II IV I IV I I IV II I I II I 
JIHfH KzO 02 CH4 CzHz HCOH Naz02 Cl2 

-
0KCH.ll· 0 -H-1 nellMe .n.e- + 1 -2 Oz -4 +1 -1 + I +0-2+ c1g peJKecH KzO CH. CzHz HCOH NazOz 

-
7-13. BHpHHiK.H rpynnaHbiH. 6aru no.urpynnach!Hb!H. 3•1eMeHT• 

JJepH:HHH. + 1; II -rpyrrnaHblH. aJieMeHTJiepHHHH. + 2, OKCHJVIeuMe 
,nepeiK,eCH:H.UeH Be KHCJIOpO)I.biH. OKCH)I.JICHMe .n.epe)K,eCHHIHl -2-)J.H• 
rnH.n.eu rrefl.n.anaHbiii, aruaK)J.ai\bi 6npJJ eUIN!enep.n.;}KH 3JieMeHTJJe· 
pHH. oKcH.uneiiMe .uepe)KenepHHH xacarrnaMaJrbi: 

a) CaC03; 6) Na2SOs; B) KMrr04; r) NaCJ04• 

0KCH)1.JieHMe ,nepe)K,eJiepHHHH. iK,eMH «0» AeH..nHp · 
+2x-2 

lleJyJJHWH. a) CaC03 2+x + (-2) . =0, x=6-2, x=+4, CH,-
+ 1 x-2 . 

6) Na2S03 1·2+x+ (-2) ·3=0, x=6-2, x= +4, 
S+4, 
+I x-2 

s) KMn04 I +x+ {~2) ·3=x=8-l, x== +7. 
Mn+7, 

+lx-2 
r) NaCI04 1 +x+ (-2) ·4=0, x=8-l, x= +7, 

Cl+7 • 
. 7-14. Bo,nOpO.D.hlH. OKCH.D.JieHMe .n.epeiK,eCH fH)I.pH.li.Jiep)l.e -J, 

6eAneKH CiHpJielliMenep.ll.e + 1, BO.li.OPO.ll.b!H. OKCH)I.JieHMe )l.epe)l{e• 
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clfliAeH yryp amin, a.maKAaKbl ~ap.tf~Ii11lenep.lli !ttet.teHTJ!•P' 
oKcHAJieHMe .u.epem;eJtepHHH xacannaManu. 

+lx-2 +fx-2 
a) CaH:z; 6) CH4; a) H2SO•l r) HaPOc. 

+2 . 
tle3ynnwu. a) CaH-~; 6) C-4H+!; a) +1·2-x+(-2)·4-t 

-'! .. 8-2, x .... + 6, S +6; r)_ :+ 1·3+x+]-2) •4=0 • .t•S-3. 
x=+5, P.H. 

0KCH}lJieHMe-raihapbiJIMa peaKU.HSICI:il 

OKcH.LI.JJeHMe .n.epe)l<.eJiepHHHH. yihreMeru 6uneu rettftan peaK• 
,IJ.I-IHJiapa OKcUaAeHMe-zaiiTUpblAMa peaKt{URAapbl .LI.HHHJIH;:Jp .. 

7-15. ArnaK.LI.aKbi peaKUIUIJiapbiH. xaiicbl 6npH OKCH,!VleHMe"' 
·rafirapbiJIMa peaKUHHJJapbiHa .n.erHWJIJU 

a) CaO+C02=CaCOs; 6) H2S+02=S02+H20? 
lJeJyJIHlUH, feqfiaH peaKUHH.LI.a 9JieMeHTJiepHH. OKCHJI.JieHMe JI.e­

pe~eJJepHHH xacanJian repKe3H3pHCl 
+4 

a) Ca+20-2+0-2 +C+40-~ =- =Ca+2+2CO-i 6y peaKUHRJla 

OKCH,ll.JieHMe .n.epem;ecu yiiTreM<lH.D.Hp. 0H.n.a 6y peaKUHJl OKCHJI• 
JJeHMe-raihapbiJIMa peaKUIHICbiHa .nerHll1JIH .D.3JI. 

6) Ht1 S-2 +0g =SO-~+H+J 0-2 6y peaKUHH.IlaOKCR.IlJieHMO. 

.nepe>K.enep yiiTran.n.Hp, HrHhi S-2-.n.aH SH-e, 0~ ·,ll.aH 20-2-a re­
lJ.HUJlHp. 

7 -15a. ArnaKJlaKbl peaKUHHJiaphnt xafichl 6Rpu OKCHJJ.JienMe-4 
·rafirapbiJIMa peaKUHHJiapblna AerHWJIH: 

a) 2NaOH+C02=NaC03+H20, 6) 2Fe20 3+3C=-2Fe+3CO. 
lJeaynnwu. feqifan peaKUIUI.Ila 9JieMenrnepRH. oKcn.nneHMe 

Aepe>K.eJiepHHH xacanJian repKe3HapHc: , 
+12+1 +4 -2 +1+4-:.! -1 -2 +4 2 

a) 2NaOH+C02=NarCO+HO co-a . peaKUHHJJ.a OKCH,li,.TieU• 
Me .nepem.ecn yihreM<lHJlHp. By-peaKUHH OKCH,ll.JieHMe raii:rapbiJIMa 
peaKUHHCbiHa .n.ernUIJIH /l.;UI, 

+I -2 +4...-2 +2.,.2 
6) Fe20 3 +3C0

-:== 2Fe0 + 3CO 
J(epe}KeJiep yiiTran.nnp. Jl.HfiMeK, 
1J,IUICbiH8 ,l].erHllJJIH. 

6y peaKU.HH}la OKCH)\JleHMe 
oKcH,ll.JienMe-raiiraphiJIM~ peaK: 

3neKTpoH 6anaHc ycyJib1 6oiOHtta oKcn.u.neHMe-raihapbiJIMa 
peaKU.HSJJiapbiH)l.a KOS«iltiHtU.HeHT fOHMaKJlbiK 

7-16. NH3-02-+ NO+H20 cxeMa 601oiPia reqifgn peaKUHH• 
Hblfl )J.eH.JieMeCHH,ll.e 3JieKrpOH 6aJiaHC ycyJibi 60IOH'I3 K094JcpHUH• 
eHTJlep fOHMaJibl, 
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'By yq sran.zui epHHe ernpH'Jiiiap: 
I. OKcn.n:JieHMe .n:epe)l(eJiepn xacanJiaMaJihl. 
II. 3JieKrpoH .n:eH:JieMeCHHH .sqMaJihl. 
I II. .UeH:Jiew.n:npMe K03cpcpHll.HeHT Jiep roiiMaJihi. 
I. PeaKll.HH 6moHqa OKCH.ZI.JieHMe .n:epe)l(eJiepHHH xacanJiaJihiH.l 

-3 +I +2-2 +I -2 
N · Hs +0~ =N O+H20 

II. 3JieKrpoH .n:eH:JieMe HaaJlbiH:. MyHyH: Y'IHH oKcH.n:JieHMe .n:e• 
pe)l(eJJepn yihraH Ma.n:.u.aJJaphl awaK .u.ywypiiapnc. .li.eH:JIHrHil 
9H:VH.ZI.e Be COH:YH.ZI.a OKCH.ZI.JleHMe .u.epe)l(eCH Haqe 6oJiaH.ZI.hlfb!Hbl 
H3Hpblc: 

-3 
N '+5e=N+2 (oKCH.ZI.JleHifap, raihaphi)I(hl) 

02+4e=20-2 (rafiTapb!JlHp, OKCH.ZI.JleH)l.HpH)I(ii), 
foiiMaJlbl K03cpcpHll.HeHtJlepn rarrHpbiC: 

4 

5 

-3 - +2 
N ·-5e=N' 
0~ +4e=20-2 

III. TarrbiJiaH K03cpcpHll.HeHTJiepu roiiHphrc: 

4NHa+502=4N0+6H20 
7-17. 3JleKTpOH oaJiaHc ycyJlbl 6HJleH cxeMa OOJOHqa reqnim 

peaKll.HHJiap.u.a K03cpcpHll.HeHTJiepH fOHMaJlbi; 
a) HN0a+C-C02+N0+H20; 

6) H2S+HNOa-+S+N02+H20. 
+I +5 +4 -2 +2 -2 +I -2 

'le3yJJuwu. a) 4HN03+3C0= 3C02 + 4N 0 + 2H20. 
'-5 - +2 

4 N + 3e = N (raiirapbiJJHp, OKCH.ZI.JieH.ZI.HpUJ~<H) ' 
3 - ~ . 

C0 -4e = C (OKCif.ZI.JieHHap, raiitapbl)l(bl), 

-2 
1 S +ie = So (oKcu.ZI.JieHiiap, raihapbi)I(bi} 
2 +5 - +4 

. N +1 e = N (raiiraphiJlHp, OKCH.ZI.JleH.n:upu)l(uJ 

BeltltUK. L MyH.u.aH oeiiJiaK .ZI.UH:e OKCH.ZI.JleHMe .u.epetK;eJlepu 
yihreiiaH 9JleMeHTJlepuH: ycryH.n:eH oJiapbiH: OKCU.ZI.JleHMe .n:epe)l(e• 
JiepHHif H3HpbiC. 

2. Haqe MOJlh MaMaHh!H: OKCH.ZI.JleHMe .n:epe)l(ecn yiirreilaH 
6oJica, oH.n:a woHqa MOJih awaK .n:ywypepnc. 

7-18. 3JleKtpOH OaJlaHC ycyJlbl 60JOHqa K03¢<l>Hli.H€HTJlep 
roiiMaJlhll 
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a} Fe20a+CO-+--Fe+C0.2; 
6) Cr20a+H2-+--Cr+H20. 

+3 +2 +4 
.'looyJiuwu. a) Ft>2 03+ 3CO = 2Fe0 + 3C0, 

+3 -
J 2F e + 6e """"2Fe0 

+2 - +4 
2 C -2e=C I 

6) Cr+ 30a+3H~ +2Cr0 +3H +~o 

2Cr+ 8 +6e=2CrO 

3 Ho -z- 2e = 2H+1 

_0KCHJJ.JieHMe~raihapbiJIMa 
!fOHMaKJlhlfbiH. TepT116K. 

peaKUHHJiapblHJ13 K09¢<l>HIJ.HeH7 

£fen rapaniJan twaqxfJul{uenr e01on 6auuzaMa~ 

0KCHJJ.JleHMe-rafiTapbiJIMa XflCHeTJIH eXJIH O!ipJieUIMe peaKUH 
na pbiH,Aa: 

+4 • o +s -2 4 NH-le=N*"s 
4 N02 + 2H20 + 02 = 4HNOa l 0~ + 4 e +4e=20-2 

6Na0 +Ng +2Na+~N-a 

61 Na0-le=Na+1 

1 N2+6~2N-3 

+2 +3 
4Fe (0H)2+0g +4H20=4Fe (OH)s 

41 Fe+2---le=FeH 
1 02+4e==20-2 

TanbiJiaH Ko3¢lj>RUHeHTJiepH HJIKH .neH.JIHraa qen rapanbiHJI.a 
roiiHpbic. .LLeH.JIRrHH. qen tapanblHa scacJiaHblll car tapanbiHbl 
,ll.ef{JieillJJ.HpHapHC. -

2. ,lJ,ypJIH~.AypJIH OKCHJJ.JieHMe ,ll.epe:>K.eJIH MBAAamipbiH. HOHJia~ 
phi JJ.eH.mirHH. car tapanbiHJJ.a sMeJie reJieHAe: 

+5 . 0 
5KJ-1 + KJ08 +3H2SO• = 3K2SO,. + 3H20 + 3J a 

5 \ J-1-fe=JO 
1 J+5+5e=Jo 

+4 
2H2S-2 +H2S0a=3So+3H20 

2 I s-2-2e=so. 
1. S+"+4e=S0 

7-19. 3JieKTpOH oaJiaHC ycyJibl apK&Jibl AennelnAHPliiU 
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NaH+H20~NaOH+H2 
CaH2+H20--::-rCa (OH)2+H2 

Caa TapanoaH KoarjJ¢uttrueHT ao10n 6atuAaMatc 

1. 0KcM,nJieHMe-raiirapbiJIMa peaKII,HHChiHhiH. .nerHWJIH .napra· 
Ma peaKII.HHJiapbiH,na: · 

+3 +S +2 
3H N02=HN Oa+2N O+H20 

1 IN+ 3 +g_e=N~ TanbiJiaH K03iPIPHII.HeHTH car TapanhiH.naH 
2 N+3+Ie=N+2 rofiMaJibi 

Car Tapanl.IH.naH · roJOJiaH K03iPIPHII.HeHTJiepe scacJiaHbln, qen 
TapanhiHbi xeM .neH.JieW,nHpH<}pHc. 

+s -2 -1 +2 -2 e 
2 KCI03== 2 KCl+ 30~ 2Hg0= 2Hg+O~ 

21 C!H + 6e. Cl-1 21 Hg+2 + 2e = Hg 
3 2o-2 - 4e = og 1 2o-2 -4e- og 

2. PeaKII,HHHbiH. HeTIDK.ec'nH.ne 6awJiaHrhlq Ma.n,naHbiR OKcH.n· 
JieHMe .nepeJK.ecH 6np 6eJierHHHH. yfirrefi<}H, 6Hp 6eJierH yiiTreMaH 
raJiaH xaJibiH,na: 

0 +6 +2 +6 +4 + • 
Zn+2HS04 == ZnS04 + S02+2H20 IOHNs+ 

+3 +2 +I 
+ 4Mg0 = 4 Mg(N03h + N 20 + 5H20. 

I I Zn°-2e=Zn+2 I 12N+S+8e=2N+1 

1 S+(< + 2e = S+4 4 Mg0 - 2e = Mg . 

7-20. 3JieR:TpoH 6aJiaHc ycyJibl 6HJieH cxeMaJi apbi .neH.Jiern­
,nnpHH.. 

· a) Car TapanhfH,naH 6arnJiaMaJibi epJiepH: 
6) lien TapanhiH.ztaH 6arnJiaMaJihi epJiepH. 

H2C204 + KMn04-+COz + KzCOa + Mn02 + H20 
Cu2S+02+CaCOa-+CuO+CaS03 +C02 

Na2SOa+KzCr207+H2SO•-+NazSO• + K2S04+Crz (S04) a + H20. 
0KcH,u.JieuMe ,u.epeJK.eJiepnuu ,u.po6b _cauJiap repuywuu.n.e SJ3bln 

XeM SJieKTpOH · OaJiaHCbl apKaJibl KOS$$H~HeHT fOHMaK OOJiap; 

+a-1 
Fe8 

3 
0 4 + 4Hg = 3F~ +4H+Jo 

+a...! 
3 ( 2 -) . 3Fe + 3·3-:- 3 = 8e = 3Fe0 H·Aa 

4 H0
- 2er=2H+1 

2 ·. ·· . . ' 

2Fe+3 + 6_: = 2Fe.0 }· 

Fe+2 + 2e = Fe0 

Hg -2e= 2H+t4 4 
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I 

-
22 +4 

C4Hilo + 13og = 8C02 + 10H20 

2. -21 
2 I 

4C -( 4. 6 - 2" = 26e) = 4C+4 

13 02 + 4e => 20-2 
\ 

2C-
3

- t 4e 2C+4 } 12 - 26e 
st .JJ.a 2C-2

- 12e ==2CH • 
13 

02 + 4e == 20-2 . 

7-21. 3neKTPOH neH.neMeJiepH. H3MaK OHJieH )J.erHWJIH epHII4 

ne K03cjHp l:iU.HeHT nep ro iiManbl: 

C3Ha-+C02 + H20 
C4Hs + 02-+C02 + H20 
CI2+Br2+l\OH-+l\Cl+l\BrOa+H20 
Fe(NOa)2+Mn02+HNOa--::-:7Fe (NOa)a+Mn {N03) 2 +H20 

NaNs-+Na+Nz CrzOa+H2-+Cr+H20 
Na2SOa-+Na2S+Na2S04 P+02-+P20s 
KCIOa~KCl+KCl03 Al+S-+AbSa 
HNOa+Mg-+Mg(NOa)2+N2+H20 Al20a9~-At+01 
FeCI2+Clz-+FeCla NaCI &JieKTpo.lla3 - Na+CI1 

PCls __ _ PCla+Cla Ca+Nr-:+-Ca3Na 



VII). SAD. MOn.siP, HOPMAn BE· MOJBIJI KOHU.EHTPAU.H.siJibl 
3PfHHJIEP 

1. MOJISIP KOHLI,EHTPALI,HSIJibl 3PfHHnEP 

6Hp JIHTp 3prJIH)l.8KH 3paH M3)l.)l.3Hbl MOJib MyK,aap 6HJieH 81{• 
JI8TM3KJiblra .MQAJlp IWHl{eHTpUt{UJlAbl apC.UHAep .liJrihiJIHap. 

MoJISip KOHUeHTpauHSI «C» 6HJJeH, 6npnHrH ooJica «M» 6RJJcH 
SH.JJ a,nb!JJHp. MeceJieM: 0,2 M ,nHiiHJJ.D:Hni, aprHHHH. MOJJSip KOH• 
IJ.CHTp31.1,HSICbl 0,2 MOJJb/JI )l.liHHJI)I.HrH.D:Hp. MoJJHp KOHUCHTp3UH5l• 
-3prHH)I.8KH 3paH Ma,n,naHbJH. M8CC8Cb!Hb!H. 3prHHHH. reBpyMHHC Be 
9paH M8)1.)1.8Hblf{ MOJlh M8CC3Cb!Ha 60JI3H f3TH8Wblfbl)l.blp . 

illy MarnyMar.naH yryp aJibiD, awaK.naKbi cpopMyJJaHLI aJJhlll 
«5HJJCpHC: 

m 
C = -- 6y ep.ne C- MOJIHP KOHUCHrpaUHH, M- MOJJHp Macca, 

M·V 

V- respyM (nHTp.ne), m- 3paH Ma.n.naHbiH. Maccacbi. 
8-1. 500 MJI 3prHHnaKH Na2S04-HH. Maccacbl 56,8 r 6onca, 

OH,na OJI 9prHHHf{ MOJIS!p KOHII.CHTp8ll,HSICb!Hbl X3C3ITJ13M3Jlbi. 
lJe3yJIHWH. lliepre repa: m(Na2S04) =56,8 r; M(Na2S04) = 

•142 r/MOJJb V-=500 MJJ=0,5 n. C=? C= :v cpopMyJia 6o­

JOHlJa xacannaJJblf{: 

C =-
56

•
8 = 0 8 C 0 8 M 142· 0,5 • ' = , . 

8-2. 5 JI sprRH,naKH KMn04-HH. Maccacbi, 3,16 r 6onca, OHll.a 
OJI SprHHHH. MOJIHp KOHII.CHTp3II.HRChiHbi x acanJJaMaJibi. 

lJe3yJJHWH. M (KMnO,.) c: 158 r/MOJJh, m (KMn04) =3,16 r; 

V-=5 n, C = _!!!_. C = ~ = 0 004 C=0,004 M. 
M·V 158·5 ' ' 

8-S. KyxypT · .KHCJJOTacbiHbiH. 1500 MJI 0,4 MOJJHp KOHUeHTp a• 
U.HSJJibi spr_?HHh"H Taii.RpJiaMaK yiJ'HH H 2S04-HI\ 3epyp 6oJiaH Macca­
ChiHhi Kecnn JJCMCJIH .• 

lfe3yJIHIIiu: M (H2~0,) :=: 98 r/MOJib, V = 1,5 JJ, c== 0,4 M, 
m~C·M·V=98·0,4·1,5=58,8, m=58,8 r. 

8-4. 300 MJJ 0,5 M Na'R'C03 aprHHHHH Tai-'mpn aMaK YtiHH H::l· 
qe rpaM NaHCOa repeK? 

I.Je3yJ1HlllH. M (NaHC03) =84 r/MOJib, V=0,3 JI, C=0,5 M; 
m=M·V·C. 

m(NaHCOa) =84 ·0,3·0,5= 12,6, m(NaHC03 ) = 12,6 r. 
Xe.nypJJeHeH aprHHH Tai1HpJJaMaK YIJ'HH HJIKH 12,6 r NaHCOa 

a3pax cyv.DJl spe,allfi i'Iepnre 300 MJI-JlHK eJJqer KOJJ6a ryliMa~ bl, 
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COH. IOBaUHOBalli,llaH KOJI6aHbiH. eKapKhl 6eJierHH,llaKH 6eJir~ qeo .. , 
JIH cys ryiiMaJihl. 

8-5. 83yH.u.e 1,46 r HCl caKJiaHH AY3 KHCJIOTaCblHbiH. 0,2 M 
SprHHHHHH. reBpyMH Haqe MHJIJIHJIHTp? 

lJe3yJIHwn. M(HCI)_=56,5 r/MJI. m(HC1)=14,6 r, C=0,2 M 

V 
t,46 -

04 ==--- . 36,5·0,2 , , V=0,4 JI=400.MJI. 

8-6. 300 r cysJI,a 42,6 r HaTpHii cyJit>cpaTbi spe,ll.HJIAH. 3prn· 
HHH. .ll.b1Kbi3Jiblrbl 1,12 r/MJI. OJI .sprHHHH. MOJIHp KOHII,eHTpaii,HHCbi· 
Hbl TarrMaJibi. 

lfe3yJIHWH. 1) 3pruHHH. MaccacbiHbi KecriiTJierrapuc: 
300 r+42=342,6 r. . -

2) 3prHHHH. reBpyMHHif Kecnn.neiiapHc: 

C = !!!_ = 342
•
6 

= 306, V = 306 MJI = 0,306 Jl, 
p 1,12 

3) MoJIHp KOHII,eHTpaii,HHHbi xacanJiaHpbrc: 

M (Na2SO-t:) = 142 r/MOJib, m(Na2S04} =42,6 r, 
v = 0,306 JI., 

V = _!!!_, C = 42
•
6 0,98. C=0,98 M, 

M .. v 0,306· .,;42 

' 8-7. 250 MJI 0,6 M KOH spnmHHH TaiiHp.naMaK yttHH 5 M 
1\0H 3prHHHH.ll.eH !Fl'Ie MJJ aJIMaJlbi? . 

lfagy JJHiliH. I) 250 MJI 0,6 M .spruu Tai'urpJiaMaK yquH Haqe rpaM 
KOH repeKJJ.HrHHH xacan.naHpbiC: M (KOH) =56 r/MOJib, V == 
-=250 MJI=0,25 JI, C=0,6 M, m=M · C· V, m (KOH) =56·0,25· 
·0,6=8,4, m(KOH) =8,4 r. 

2) Ta3e 3pruH Tarr.HpJJaMaK yqHH 5 M KOHII,eHTpaii,HSIJibl sp· 
rHH.ll.eH Haqe MJI repeK? 

V= _!!!__ V= ~=003 V=0,03 JI SI-"a 30 MJI, 
M·C ' 56·5 ' ' /A, 

8-8. 40% -mi. a30T KRCJIOTaCbiHblH. .ll.hiKbl3Jiblrbt 1,25 r/MJI. By 
&prHHHH. MOJIHp KOHII,eHTpaii,HHCblHbl xacarrJiaMaJibl. 

lfe3fJIHiliH. 1) -foif sprHHIIH.- respyMHHH 1 Jl ( 1000 MJI} JI.H• 
Ibm Ka6yJI .9,ll.eJIHH.. 0H,lla OJI .9priiHHH. Maccacbl m= p • V, HrHhl 
m (H.NOa) = 1000·1,25= 1250 r. 6oJiap. 

2) 1250 r sprHH.lle Hatte rpaM HN03 6ap.ll.bifblHhl xacanJia. 
Rpblc: 

100 r-.ll.a 40 r HNOa 100: 1250=40: x 
1250 r-)la x r -,-

x == 1250-40 == 500 x == l500 r. too · · • 



3) 3prHHHH. MO,IHip KOHUeHtp3UHHCbiHbl xacanJiaHpbiCl 

M (HN03) =63 r/MOJI&, m=500 r, 

C = /: =- 7,93, C == 7,93 M. 

V=1 JI C--m-. 
' M·V 

8-9. 120 MJI 0,45 M Na2COs 9prHHHHH taARpJJaMaK Y'lHH .zu~· 
Kbl3Jihirhl 1,16 r/MJI Macca ynrua 0,15 6onaa Na2COs·HH. 3prRHK• 
HHH. H<}'!e renpyMa repeK. 

tteJyJIHwH. 1) 120 MJJ 0,45 M Na2C03 3prHHHHH tai%HpJia•, 
M aK y'!HH ue1Ie rpaM N a2C03 repeKJJ.iirHHH xacannaHphlc. 

M(Na2C03) = 106 r/MOJib, V=0,12 JJ, C=0,45 M 
m= 106·0,12·0,45=5,724 m=5,724 r 

2) Macca YJIIDH 0,15 6onau Na2C03 9prHHIU~ uaqe rpaM re~ 
peKJJ.HrHHH xacannaflphlc. 

0,15 Macca yJJlliH 5,724 r 
1 "-" -,.- -,-· X 0,15: 1 = 5,724: X 

. 5 724·1 . 
X= ' ==38,16 x=38,16 r Na2COa 

0, 15 
3) On 3prHHHH. respyMHHH KecrHTJiei\apuc~ 

V Ill 38,1b ·33 = - = --""" MJJ. 
p l' 16 

8-10. 500 MJI 3 M HCI 3prHHHHH tai1HpJJaMaK yqHH KOHUeHT• 
paUIHIJiaphi 2 M ne 6 M 6oJiau HCI 5lpriUIJiepH1~ xep 6HpHaJJ.eH 
H<}qe MJJ 3JIM3JibL . 

lJe3yJUtlUII. J) foil X MJI 3piHH)I.eH X MJJ 3JJhJ'HChiH. 0HJJ.3 6 MJI 
~prHH,D.eH 500~x MJl SHl8 0,5-x Jl OOJiap. 2) X MJl 2 M 9pfl!H• 
.u.e He'le rpaM HC! 6ap.UhirhiHbl Kt ~ crutJJeii;}pHc: 

M (HCI) =36,5 r/MoJJb, m (HCI) =x· 36,5·2, rn=71·x r HCI.; 
3) (0;5-x)JI 6 .M BCI spmu.Lle uaqe rpaM HC.l 6apJJ.birb1Hbl 

KecrHTJieAepHc: . 
m(HCI) = (0,5-x) ·6·36,5= (3-6 x) ·36,5. 

4) 500 MJI (0,5 n) 3 M sprHHJJ.e H;)'Ie rpaM HCI 6apJJ.birhiHbl 
xacannaHpbic: 

m(HCl) =0,5·36,5·3= 1,5-36,5, m= (1,5·36,5) r HCI. 
E.KapLlaKhl MarJJyMatnapJJ.aH rneiine JJ.eH.JieMe aJlMaK 6onap. 
36,5·2 x+ (3-6 x) ·36,5=36,5·1,5, 2 x+3-6 x = 1,5, -4 x~ 

-1,5, x=0,375 st-JJ.a 375 MJJ 2M 9prnn.ueu anMaJibi. 
6 M 3prHHJiepH 6oJica 
0,5-0,375=0,125 n H-.D.a 125 MJJ aJIMam:i, 

II ycyJI, ArauaKJJai.fbiH ycyJI. 

6M I 
)3M I 

2M 3 



Tai1.HpJiaMaJihi 500 MJI 3prHHH 1 : 3 raTH3lllbiKAa nKa 6eJiere 
6eJIMeJIH. 0Hyll yt~HH 500-H raTHalllhiKJiapbiil )KCMHHC, HrHhi 4-e 
6EJJJMCJJH Be raTH8lllblKJJ8pbl!l xep 6HpHHC K8IICJJTMCJJH. 

500·3 125 4 == 6 M 3prHH)l,CII 125 MJJ, 

500
' 3= 375 2M 3prHHAeH 375 MJJ. 

4 

8-ll. 15 MJI 2,5 M KOHUCHTpaunHJJbl HzS04 3prHHHH.llCH HatJe 
MHJJJIHJJHTP 0,5 M HzS04 3prHHHHH TaliHpJiaMaK 6oJJap? 

lJe3yJJMWif. 1) 15 MJI 2,5 M 3prHHAe H<J'-Ie rpaM H 2S04 6ap­
AhlrhiHbi xacanJiaHpbiC. 

M (HzS04) =98 r/MOJih, V= 15 MJI=0,015 JI, C=2,5 M, 
m=M· V·C. 

m(HzS04) =98·0,015·2,5 =3,675, m(H2S04) =3,675 r. _ 
2) 63YHAe 3,675 r H2S04 caKJiaHH 0,5 M HzS04 3prHHHHI!Il 

H~JIIe MHJIJIHm!TpHim TaliHpJiarr 6omKaKAhirbiHbl xacanJiaHpbiC. 

V= ~; V==
3
•
675

-=0,075 V=0,075JI=75MJI. 
M·C 0,5·98 

8-12. llhlKhi3Jihirhi 1,09 r/MJI 6oJiaH 40 MJI 2 M HCI 3priiHH· 
He 200 MJI cya ryiOJIAhi. Brep T.33e aJJHaH .3prHHHil AhiKhi3JJhlrhl 
},015 r/MJ1 60JICa, OHAa OHYil MOJIHp BC IIpOUCHT KOHUCHTp8UU.H· 
Cb!Hhl xacarrJiaMaJibi. 

8-14. 0,25 M 500 MJI HzS04 .3prHHHHH Taii.HpJiaMaK Y'-IHH .llhl· 
Kbl3Jihirbl 1,84 r/MJI 6oJJaH 96% -JIH KYKYPT KHCJIOTachiHbiJl HatJe 
MHJIJIHJIHTp!i repeK? 

lJeJyJIHWH. 1) 0,25 M 500 MJI (0,5 JI) HzS04 apr!iHHH.lle H.3· 
qe rpaM HzS04 6apAhirbiHbi KecnnJJeiidpHc. 

m(HzS04) =0,25·0,5·98= 12,25, m= 12,25 r H2S04. 
2) 96% npoueHTJIH HzS04 .3pr!iHHil Ha'-le Maccachi 93YH.lle 

12,25 r apacca H 2S04 caKJia5!HAhirl>IHbi xacarrJJaHpbic. 
100 r aprHH 96 r H 2S04 caKJiaHp. 100: x=96: 12,25, x=· 
X r -,- 12,25 r --n--,--

12,25·100- 12 55 
x= 96 - • • 

, m 
3) 0HyH reBpyMHHH X8C8IIJI8Hpb!C. V = ~. 

p 

V 
12

'
55 6 9 v 6 9 = -- = = MJI 1,84 ' , • 

8-15. 1) 400 MJI CuS04 3prHHMHA8KH CuS04-Hll Maccachl 
8 r 60JJCa, OH)l.a OJI 3pi'HHHH MOJJHp KOHUCHTpaUMHCblHbl xacan· 
lli:lMBJJbl. ()f(ora6hi: 0,125 M); 6) 500 MJJ H2S04 ~prHHHH.ll<lKH 
H2S04-HH Maccachl 24,5 t' 6oJica, OH.II.a OJI ::>prHHHH MOJIHP KOll· 
ueHtpauHHCblHhl x.acanJiaMaJJhl. ()Kora6hl: 0,5 M.) 

8-16. 200 MJJ 0,4 M H2S04 apr11HHH.ll<1KH H2S04·HH. Macca· 
Ch1Hhl xacarwaMaJJbli .()K.ora6hl: 7,84 r H2S04.) 

. ~.a . 



8-17. a) 63yHJI.e 16 r NaOH caKJJa.HH 0,5 M NaOH aprH· 
HHtl respyMHHH TanMaJibi. (:IK,ora6hl: 800 MJI.) 

6) eayHJI.e 2,8 r KOH C8KJI8SIH 0,2 M KOH 9prHHHHH!l reB• 
pyMHHH xacanJiaMaJJbi. (:IK,ora6bl: 250 MJI.) 

8-18. 0,4 M HCI 9prHHHHH TaiiHpJiaMaK yqnH 2 M HCI 9prll· 
HHHHH Haqe MJI-Hbl aJJM8Jibi? (:IK,ora6hi: 60 MJI.) 

8-19. 30%-JJH KOH spmHHHHH (JI.hiKhi3Jihirhi p = 1,43 r!Mn) 
MOJJHP KOHU:eHTpau:HHCbiHbl xacariJJaM aJJbl. (:IK,ora6bi: 7 M.) 

8-20. 40%-nn NaOH 9prHHHHHJ-l (JI.hiKhi3Jihirbl ·p ' = 1,43)' 
MOJJHp KOHU:eHTpau:HHChiHhi xacanJJaMaJihi. ()K.ora6hi: :4,3 M.) 

8-21. a) 500 MJI 0,2 M H2S04 sprHHHHH TaiiSipJiaMaK yqMR 
49% -JIH H 2S04 sprHHHHHU (JI.hiKbi3Jihirbl p = 1,39 r/MJI) Haqe 
reapyMH repeK? (:IK,ora6hi: 14,4 MJI.) 

6) 400 MJJ H2S04 3prHHHH!f TaiiHpJiaMaK yqHH 24%-JIH KV• 
KypT KHCJJOT8Ch1Hbltl 3prlfHHHHtl H81Ie reBpyMH repeK? (:IK,ora6bl: 
78,7 MJI.) 

8-22. 700 MJI 0,5 M 9prHH ta iisipJiaMaK yqHH 0,8 M se 0,1 M , 
HCI 3prHHHHH.tl xep 6HpHHJI.eH naqe MJI aJIMaJibi? (:IK,ora6bl: 0,8 
M-.naH 400 MJI, 0,1 M-,naH 300 MJI.) 
· 8-23. a) 50 MJI 2 M l-hS04 sprHHHHJI.eH . 0,5 M H2S04 9pru• 
HH HHtl Haqe respyMHHH TafmpJiaMaK 6oJiap? ()K.ora6bl: 200 MJI.) 

6) 40 MJJ I M ,ny3 KHcJJOTachiHblll spmHHHJI.eH 0,2 M JI.Y3 KHC· 
JIOTaChlHb!H 9pi'HHHHI1}{ Ha'le respyMHHU T8HHpJI8M8K 6oJiap~. 
(1K.ora6bi: 200 M.'l.) 

8-2-1. 6apJiar Jtui .Nl! 13. 
__ MJI. __ MOJIHp __ 3prHHHHH T3HS!pJiaMaK 
Y'IHH H;)'le rpaM JI.Y3hl qeKHII aJIMaJibiJI.hirb!Hbi xacanJiaMaJibl, 

N21 
TaihrpJJaMaJlhl spmHHft reapyMII, I I TalhrpJlaMaJihl sprnHHR rsapyMH, 
KOHUeHTpaU!lllChl BC AY3YH. N2 KOIIL\eHTpaUHHCbl Be AY3Yll 
<jJOpM yJlaCbl . <j>opMynacbl. 

1 1200 M,n 0,2 M Na~so4 19 100 M.n 0,3 M K.2so, 
2 300 MJI 0,5 M CuS04 20 300 M.n 2M NaCI 
3 500 MJI 0,4 M Na2COa 21 100 MJI 1,4 M K.NOa 
4 250 M.n 0,1 M NaHC03 22 IOO ·MJI t,5 M NH4NOa 
5 100 MJI 0,2 M Kl\\n04 2.3 500 M.n 2,5 (v1 Na2so, 
6 200 M.n 0,25 M FeS04 24 400 MJI 4M KCl 
7 200 MJI 0,1 M K.Cl . 25 200 MJJ 0,8 M NaBr 
s 250 MJI 0,5 M KOH 26 100 MJI 0,9 M NaJ 
9 100 M.J:l 0,4 M NaOH 27 200 MJI 0,7 M KNOs to 400 MJI 0,1 M Ca(OH)t 28 500 MJI 0,8 M MgCit 

11 200 MJI 0,3 MJI ZnS04 29 200 MJJ 1,2 M .cuso. ( 

12 100 MJI 0,5 M NaCl 30 400 MJI 1,5 M 'NaNOs 
13 250 MJI 2M Na2COa 31 100 MJI 0,1 M AgNOa : 

J4 100 M.n 1,5 M NaHCOs 32 200 MJJ 0,2 M Na3PO, I 

15 400 MJI 0,02 M K.Mn04 33 250 MJI 0,4 M KNOa 
16 200 MJI 0,5 M Cu(NOah 34 300 MJI 0,5 M K2COa 
17 100 MJI 0,25 M NaOH 35 100 MJI 0,4 M CuCl2 
{8 250 lr!JJ 0,4 M BaCI2 3G 200 MJI 0,7 M ZnC12 
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Hycra: 
foil, 800 MJI 0,2 M Na2C03 rai'utpJiaMaK repeK ooJicyH. 
'-le3yJJuwu: a) H<:~Y.e rpaM Na2C03 repeK.LlHfHHH xacanJia.Sipwc. 

0HyH YY.HH m=C·Il·M q;opMy.na.ll,af! neifnaJiaH5IpbiC. I.Ilepre re­
pa: C=0,2 M, 1/=600 MJI=0,6 JI, _M(Na2COa) = 106 r/MOJib; On· 
J.l,a_ m(Na 2CQ;,)=0,2·0,fi·l06=12,72, m(Na2COa)=l2,72 r. 

HopMa.1 J<OHI~eHrpau,IHIJibi aprMHJ1ep 

3pr!iH.LJ.QKH 3p8H M8.ll.Ll3Hbl 3KBHBa.TJCHT Macca 6MJICH 8l{Jia· 
Jl.hlJlM3J'blll3 ftOpAWA H-.Ll.3 8K6U8GAeNT KONtjeN7pat{ltflAbt 8pZlUlAep 

Jl.llllHJJ(Iap. 

KoHIJ,CHrpmtHHCbi «C», 6HpmirH 6onca «H» 6HoTJeH 6eJIJieHHJI· 
flap. Mece.neM C=O, 5 H. Ken.'ICHY. xaJiarJiap,na KHC"TJora, arnrap 
Be .ll.Y3 sprlif!JICpHHHH HOpMan KOHIJ,CHTpaU,H.SICbiHbi raif.SipJiaMaK 
Vl.JIIH HJJEH womlpblH 31\BHBaJJeHr MaccachiHbi ranMaKJibiK 6lfJieH 
T3Hlll 3JI b!H. 

1) I\ucnonlJJapbll-1. 3KBl:IBaJieHr MaccachiHbi rarrMaK Y'IHH oJia­
pbiH MOJUlp MaccaJiapblHbl OJiapbll{ 3CaC"1Jhlfbi!W 60JIMCJIH, 

, , ::::.(H .. SO ) M(N2S04) 98 rjMO:Jb 49 / iVleceJieM: o.J 2 , = --·-- = ----- = r MOJ1b, 
~ 2 2 

:::.(uNO )- _ M(HN03) 63 rfMoJih _ 63 I 
v I 1 a - = ---- - f MOJib 

. J I ' 

'='(Ll !)Q )- M(H3P04) 98 r(Mo.1o 32 I 
i.J I •3t 4 - --·-- = - 7 f MOJlb 

3 3 ' . 

2) AwrapJiapbiH 3KBHBaJieHr MaccacbiHbi TarrMaK yqnH, oJ!a• 
pLIH i\!OMlp MaCC8Cb!Hbl MeTaJlLl!~ BaJICHTJIHJIHfHHe 6eJIMCJIH. 

Jv1eCCJJCM: 

3 (Ca(OH)2) = M(Ca(~Hh) = 74 r~IOJib 37 r/MOJib, 

3(Na0H) = M(N~OH) - 40 r~M0,1b =40 riMOJib. 

3) Jly3liapbii{ aKBHBaJieHr Maccacb!Hbl rarrMaK YY.HH OJ!apbiR 
MO.T!Hp Maccao1lapblHbi Meranwn .SI-.LI.a KHCJIOra raJibiH.Llb!CbiHbi.Il 
YMYMLI aaJleHr.T!HJIHrHHe 6eJIMeJIJl. 

J'v1eceJJeM: 3(Ca(N03)2) = M(Ca(NOah 164 r/MOJib 82 I 
2 2 

= r MOJ!b, 

~(c C'l ) M(CuCI2) 135 r/MOJib 67 5 I v U • """' = = , r MOJ!h, • 2 2 

~ (Al SO } ) M( A)2( S)O 4h 342 r /MOJJo 57 / 
i07 2 4 3 == . = = r MOJ!b, 

6 6 

a (NaoP04) = M(NaaPO,) 164 r/MOJib -54 33 I 
" 'J = 

3 
- •. r MOJlb. 
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HopMan Kouu.eHrpau.HHHbl ranMaK V'~HH C= . m . <fJopMyna4 . a.v 
JJ.aH neiiJJ.aJiaHHpbic. By ep.11.e: C- HOpMaJI KOHU.eHrpau.HH, m-
3p;}H M3Jl.)J.3HblH. M3CC3Cbl, 3- 3p8H M3Jl.Jl.8Hblll 9KBHB3JICHT M3C• 
C3Cbl, V- aprHHHH. f8BpyMM JIHTfJJI.C. 

8-25. 400 MJI H2SO. aprHHHH.D.e 1,96 r H2S04 6ap 6onca, OH4 
Jl.3 OJJ 9prHHHH. HOfJM3JI KOllll.CHTpaU.H.HCb!Hbl X3C311JI3M3Jibl. 

- , ' 91:> 
lJ(nynHmH. I) .9(l·lzS0~) = - =49 r/MOJib, m (H2S041),. 

2 
1,96 = l, 96 r, V =400 MJI=0,4 JI. By ep.D.eH C= ...!!!_, C= -'---- ::a . a.v 49·0,4 

=0,01, C=O,Ol H. 
8-26. 63yH.ne 42,4 r Na2C03 caKnaaH 200 MJI apniHHH. HOP• 

M8Jl KOHHCHTpaU.Hf!Cb!Hbl xacanJJaMaJibl. 

' 106 lJe3ym1wH. .9(Na2C03) = -·=53 r/MOJib, m(NazCOa) =>l! 

·. 2 . 

=42,4 r,· V=200 MJI=O 2 JJ. C== _m __ ' C= j 2
•
4 = 0,4 

' 3· v 53·0,2 ' 
=0,4H. 

8-26. 500· M•1 Ba (OH)2 3p!HIH! e3yHJ~e 24,2 r Ba (OH)2 caK• 
Jia.HH 6o.TJca, oH.na on aprmnm HOpMan KOHIJ.CHTpau.uachiHhi xacau· 
JI3M3Jihl. 

171 
LfeJyJIIHlllt. 3 (Ba (0H)2) = - =85,5 r/MOJib, 

2 
; - m 24 2 · 

m(Ba(OH)2)=24,2 r, 11=05 C=- C= - . -·- =0,8 C=-
, ' EJ.v' 85,5·0,5 . 

=0,8 H. 

8-27. 500 MJJ 0,25 H Na2C03 aprHu.D.e H<l 11e rpaM Na2C03 
6ap? 

L! t~J yJUHIJH. V=0,5 JI, m=C· V·.9 <popMyJia 601ouqa 
m (N il2C03) rauHpbTC. . 
m(Na2C03) =53·0,5·0,25=6,625, m(Na2C03) =6,625 r. 

8-28. 0,1 H aprHHHH. Haqe MH.TJJIHJJHTpHH.lle 8 r CuS04 6ap?, 

H>v 
LftnynHmu • .9(CuS04) = 2 =80 r/MOJib, C=O,l H. 

m·(CuS04).=8 r V=~~ V= - 8
-== 1 V==l JI=IOOO MJI; · ' a,c · 80·0,1 ' 

8-30. l H 9prHHHH. Heqe respyMHH.ne 114 v Ah{SO•h Oap?, 

lj.e3yJHIUHI • .9(Ab(S04)3= ( ~=57r/MOJlb, 
\ 6 

(AI {so ) .} 114 C= 1 H . V'= ~ V 114 2 V 2 m 2 •3 = . v, · • a;c' ==57·1,_, =.n. 
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8-31. 9,28 H HaTpm1 rHJI.pOKCHJl.HHHH. ( p,.;, 1,31 r/MJI I JI 
sprH HHHJI.aKH N aOH-h!H, YJJYWHHH xacanJJaMaJJbi. 

'le3yJIHUIM. 1) 1 JI 9prHHJI.e NaOH-hiH. MaccacbiHbi xacanJia· 
}j p blC: 

3 (NaOH) =40 r/MOJib, C=9,28 H. 
m (NaOH) =40·9,28·1 =371,2, m(NaOH) =371,2 r. 
2) I JJ 9prHHHH. MaccacbiHbi xacanJia.Hpbrc: 
m = V · p , m = 1 000 · 1 ,31 = 131 0 r. 
3) 3prHHJI.aKH NaOH-hiH. yJiwyHH xacanJiaHpbiC: 

J3J0rTyTRpl, 1310:37i2=l:xx= 371
•2·

1 0288 ) 1310 = , • 

371,2 --.,-- X . X=28,3% 
~-32. 500 MJJ 0,5 H H 2S04 3prHHHHH TafiSipJiaMaK yqns 2 H 

H zS04 3prHHHHHH. Ha'ie MHJIJIHJI!npn repeK? 
lJe3yJJnrnu. 1) 500 MJJ 0,5 H H2S04 3prHHHH!i Tat'mpJiaMaK 

YY HH Halle rpaM H2S04 repeKJJ.HrliHH xacanJJaHpbiC: 

3 (H2S04) = 98 
=49 r/MOJib, V=0,5 JI, C=0,5 H, m=9·C· V. 

2 
m (H2S04) =49·0,5·0,5= ~2.25, m= 12,25 r H2S04• 

2) 2 H H2S04 &prHHHHHH. Halle MHJIJIIiTp!i e3yH.n.e 12,25 11 
f h S04 caK.'l aHHJI.bifblHhi xacailJiaSiphlc: 

V = _m_ V = 
12

•25 = 0 125 JI = 125 MJI, 
C·3 ' 2·49 ' 

MoJUJJI KOHU.e'HTpau.HSJJihl aprHHJJep 

1000 rpaM 3peJI.H)I\HJle apaH Ma.n.JI.aHhiH. MOJib MYKJI.apJI.a aH.Jia· 
,n:hiJIMarhiHa .MOARA 1\.0HI.JeHTpal.JURAbt apaun;zep JI.HHHJIHap. MomJ:JI 
KOHU.eHTpa:U:H51 m 6HJieH, 6HpJJHfH MOJib/Kr 6nJieH aH.JiaJI.biJISip. 
MeceJieM, m= 1,5 MOJib/Kr H20. MoJISIJI KOH:U:eHTpa:U:HSI m= 

cpopMyJia 6HJieH KeCrHTJieHHJIHGp, 6y epJI.e m- M0,1JHJI 

KOH:U:eHTpaUHH, m, -span MaJI.JI.aHbHl Maccacbi, m2- apeJI.RIK.II· 
HHH Maccacbi, M- spas MaJI.JI.aHbiH. MOJIHJI Maccachl. 

8-33. 15%-JIH KYKYPT KHCJIOTacblHbiH. MOJIHJI KOH:U:eHTpa:U:HH• 
cbiHbi xacanJiaMaJihl. 

'laJyJIHUIH, 1) 100 r aprHHJI.e 85 r cyB 6ap 15 r KHCJIOTa 6ap. 
0HJI.a MOJIHJI KOH:U:eHTpa:U:HHHblH. cpopMyJiaCblHJ1.3H neHJI.aJiaHbiii 
aJJapbrc: 

m .- 1000
'
15 

= 1,8 MOJih/Kr H20. 
85·98 

8-34. 125 P cys.lla 23,5 r Cu (NOah speJI.HJieH 6oJica, OH.lla OJI 
~prHHHH, MOJIHJI KOH:U:eHrpaU,HHCb!Hbl X8C8IIJI8M8Jibl~ 
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m =; lOOO·m1 , m1 =23,5 r, 3pe,AH)f{HHHl{ Maccacbl m2= 125 r H20. 
m2·M 

. 1000·23,5 0 5 0 5 
M(Cu(N03)2}=188 r/MOJib, m=

125
.
188 

=,, m= • 

MOJib/I<r, 
8-35. 200 MJI cyB.ZI.a 45 r rJHOK03a (Csl-lt20s) ~pe.li.H.neH 6oJI• 

Ca, OH.ZI.a OJI 9prMHHl{ MOJIHJI KOHl{eHTpaUHHChiHbl xacanJiaMa.rrbl. 

M C H 0 8 - I tooo.45 1 ~ 
lJ93\'JIHWH. ( 6 12 s) = 1 0 f MOJJh, m = == ,2D, 

200·180 
m= 1,25 MOJJb/Kr. 

8-36. 200 MJI 0,25 M HCI 3prHHHHH TaHHp.llaMaK Y'IHH, H:}qe 
rpaM HCI repeK? ()f(,oraobl: J,825 r.) 
· 8-37. 2 JJ 2 H sprHH TaiiHpJiaMaK ytiHH, Halle rpaM HzS04 
repeK? (.IK.ora6hr: 196 r H2S04.) _ 

8-38. 200 MJI 2 H K3JIHfi HO.UH.UHHH!i 9prBHHHH CYBbl ryrap• 
HH'Ia 6yrap.ll.biJica, Hatie rpaM KaJIHH HOAHAH aJJirap? (1Kor·a6£>u 
66,4 r I\1.) 

8-39. 2 JI 0,2 H Ca (OH)2 sprHHHHH TaiiHpJJaMaK yquu HOJ'Ie 
rpaM Ca (OH)2 repeK? ()f(,ora6bl: 14,8 r.) 

8-40. 3 JJ I H amoMHHlfli mnpaTb!Hblfl 9prHHHH/J.e HG'le rpaM 
AI (NOsh 6ap? ()K,ora6hi: 213 r.) 

8-41. 14,35%'·JIH ( p = 1,10 r/MJJ) KYKYPT KHCJJOTaCbiHhlfl ;op~ 
fHHHHIHI, MOJIHp, HOpMaJI Be MOJISJJI KOHl{CH'I'paUH51JI3pb!Hhl X3CBfl• 
JiaMaJihi. ()K.ora6hr: a) 1,609 M, 6) 218 H, B) 1,71 MOJih/Kr.)] 

8-42. 100 MJI 2 H H2S04 sprHHHH.ll.eH 0,4 H sprHH aJJMaK 
y<IHH Halle MJI cys rolllMaJibi? (.IK.ora6bi: 400 ~M.) 

8-43. I\OHUCHTpHpJieHeH .li.Y3 IUiCJJOTaChH·lbiH, .UblKbl3JJblfiJ 
1,2 r/MJI. 3prHH.ne HCI 39% ·HH TyT»p. By 9prHHHfl nopMaJI KOH• 
ueHTpaUHHCb!Hhi xacarwaMaJibi? ()Kora6bi: 12,8 H.) 

8-44. 30 MJI 0,1 M KHCJIOTa :~prHHHHe 80 MJI-e qenm:t cya ry· 
IOJJ.n,bl. Taae aJiuan KHCJiora spnmHH MOJIHp f<OHUewrpaunschi H<J• 

XHJIH? 
'le3ymtmH. By ep.ll.e HJIKH 3prHHHfl KOHI~eHrpaUHHCbiHblll. reB· 

pyMune KeneJITMCK xachiJihl 6HJiell., coaKbJ aJIHan sprHHHH raspy• 
MHH!Ul. KOHll,CHlpaU.IHICbiHa 60JI3H KeneJITMCK X3Cb1Jlbl ,ll.eH, 6!1.11• 

Ma.n bi.ll.bip: ' 

30 · 0,1=80·x, 80 x=3, x=0,0375 M 6oJlap. 

8-45. AmaK.li.BKbl · S~prHHJiepau. HOpMaJI KOHUeHrpauu»Jwpbi• 
Hbl xacanJiaMa.Tibl. 

a) 60%·JJH YKCYC KllCJIOTaCb!HbiH. ( () = 1,063 r/MJI) l 
6) 48%·JIH <j:loc<lJop KHCJIOTaCbiHblH, ( p = 1,33 r/MJJ) ~ 
B) 20%-IDI AY3 KHCJIOT8Cb1Hblll. ( p=l,l r/MJI); 
r) 360fo ·J!H 330! KllCJlOTaCblHblf{ ( p = 1,22 r/MJJ)i 
A) 98% ·JIH KYKYPT KHcJJoracbiHhlH. ( p = 1,84 r/MJI}: ()Koran• 

JJapl a). 10,67 H1 6) 19,95 HJ a) 6,03 H~ r>: 6,97 H; A) 36,8 H.J 
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8-46. 140 MJI 0,2 H 'NaOH .9prHHHHHH. ycryHe 160 MJI-a qeH· · 
nu cya ryroJIAbl. Taae aJIHaH .9prHHHll uopMaJI Kouu.eurpaUHSICbl 
uaxHJIH'? ()K.ora6hl: 0,175 H 8-44 MeceJia cep.J 

8-47. 60 MJI 0,2 H KHcnora .9prHHHHHll ycryHe 40 MJI cys ryron• 
;lhl. SMeJie reJieu aprHHH~ KOH~eHrpau.miCbiHbi xacarrJiaMaJibl! 
(LK.ora6hl2 0,12 H.J · 



IX oan. 9JJeKTpOJIHTHK 1VfCCOU.If8UHH 

9- l. 1 JJ 9prmi.ZI.e 2 MOJih H8TpHH XJIOpHJ.l.H Be 1 MO,'lh K8JIHH 
cyJihcparbi 6ap. 3JI.HJI moHyl{ HJ!hi JI.V3YMih60JJaH 3prHHH 6amra 
xaiicw HKH MliMaHhi aperMeK 6HJieH aJIMaK 6o.11ap? 

lfeaymtwH. l) 2 MOJib NaCl 9prHHJI.e 2 MOJJb Na+·HI{ se 2 
MOJ!b, Cl- 9MeJJe rerHpflap. 1 MOJ!b K2S04 CYB.Ll8 9ptiHJI.e 2 M0.1b 
K-~" Be 6Hp MO.TJb so~-- 9MeJJe rerHpiiap. 

2) llloJJ uonnapbl aJJMaK yqHH 2 M"OJJb KCl-u ee 6Hp MOJJb 
Na2so. 9perMe-'1H. 

MeceJJeM: 2KC1+±2K++2Cl-
Na2S04+±2Na++ SO~ , 

ce6a6H 6y HOHJJap esapa OHpJJeiDHri JI.HCCOl~HpJieHMeilaH M8.!UJ.8• 
naphl 9MeJie rerHpMeiiapJJep. 

9....:.2. 1 Jl CYB./(8 1 MO"'lb MafHHH CYJJb<fJ8ThiHbl Be HKH MOJ!b 
H8TpUH HHTp8TbiHbl 9peT.ll.HJJep. 3JI.HJI llJOHYll S1.;1bl JI.V3YMH OOJI811 
9pfHHH 6amra Xaiicbl HKH C8Hbl .L(y3.!(8H T8HHpJI8M8K OOJlap? illO• 
HYH. yqHH xep MB.L(JI.BJI.au Haqe MyKnap.L(a aJJManw? · 

lfe3ynnwH. 11JJKH6allJKhi aprHnJI.e Haqe MYKJI.apJI.a se xatichl 
HOHJJap 6ap.L(blfhiHhi KeCrHTJietiapHC. 

MgS04~ Mg2 T+ SOi-
2NaNOa:o:t:2Na++2NO ;" 

v (Mg2+) -1 MOJI&, v (SO~-) -1 MOJI&, -v (N a+) == 2 MOJib, 

'i (NO;) -= 2 MOJib, EI<ap.L(aKhl HJlbl MYKJI.ap.L(a HOHJJapbi aJJMai< 

yqHH2 
v (Mg(N03),) -=1 MOJ!b 8JIM8Jibl, v (Na2 S04) =1 MOJ!b 8•1M8Jihi, 
ce6a6n Na2 s04:o=2Na+ +S 0~-. Mg(N03) 2 ~ Mg2+ + 2NO;. 

HeTmK.eJI.e sprHH.lle V (Mg2+) == 1 MOJJb, v ( S 0~-) =-1 MOJ!b, 

'V (Na+) =2 MOJib Be· v (N03) -2 MOJib 60JI»p. 

~-S, 1 :n sprHH.lle 0,5 . MOJJ& NaCI, 0,16 MOJJ& KCI Be 0,24 
MOJih K2SO.c ,(5onap »JJbl, NaCI, KCI ae Na2so. 6epneu 6onca, 
xep 6Hp .llY3.ll8H Halle M~Jib MYK.ll8p.lla 8JJM8JJ&t? 

lfe3yJJHWH. 1) 3prHH.llaKH HOHJI8pb1H. MYK,D.8pb1Hhl KeCrHTJJe• 
iiapHCI 
NaCl~Na++Cl- v (Na+) ==0.5 MOJJb KCI:,:~:K+.+Cl ... 
K,S0,:,:~:2K"+S0 24 v (K) =0,16·2·0,24=-0,64 MOJih 

v (Cl-),-0,5+0,16=0166 MOJJ~ v ( S 0~-) """Oa24 MOJJb 
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2) EKap.n.aK&I MyK.n.apAa HOHJJap.n.a aJJMaK yqnn: 
a) Na2S04-.n.eH 0,24 MOJih aJIMaJihi. 
Ci) KCI-.n.aH 0,64 MOJib aJIMaJJhi. 
s) NaCl-.LJ.aH 0,02 MOJib aJIMaJibi. 
B a p JI a r hi. 1) 0,24 MOJib Na2S04-.n.e: 'f (Na+) =0,24·2~: 

P:0,48 MOJib se v ( SOi-) =0,24 MOJib 6ap; 

2) 0,64 MOJib KCl·.LJ.a 
AfOJJb; 

v (K+) = 0,64 MOJib, v (CI-) = 0,64 

.)) 0,02 MOJib NaCl-.n.a 
MOJJb. 

v (Na+) = 0,02 MOJib, v (Cl) =0,02 

li!eliJJeJIHK 6nJieH IIOHJiap LKeMJJeHeH.n.e HJIKn6alll.LJ.8Khi HCTH• 
:JK~n H 6epep. 

MeceJJeM: v (K+) =0,64 MOJJh, v (Na+) =0,48+0,02=0,5 
MOJJb, v (CJ-) =0,64+0,02= 0,66 MOJJh 3JI6eT.n.e oy ep.n.e XeM 
J]H<'COI.l}lp.'IeHMCH;}H (HOHJJapa .n.apraMaHH) M8,ll.,ll.8JJap 9MCJIC fCJI•. 
Men::m.unrHHH Ha3ap.n.a TYTMaJJhi. 

9----4. H2COs, H2Si0a, H2SOa KHCJIOTaJiaphiH. xaii.chlCbi ryl'fq. 
QW f (lluccOI.I,HOIIH.H .n.epeLKeJiepHHH ,ll.eH.Clll.LJ.HpHII repMCJJH.) 

9-5. 1 JIHTp cys.n.a 9pe.LJ.HJJCH 0,5 MOJJb .li.Y3YH. 0,45 MOJibi HOH• 
11apa .n.aprarr,nbip. By 9prHHHH. 9JJeKTpOJJHTllK Jl.HCCOIII181111H .n.epe· 
~ecHHH xacarrJiaMaJ1bi. 

n 
thnyJJHlllH.IX = -. By ep.n.e n- llOHJJapa .n.apraH MOJib caHhi, 

N 
"' - 3p3H M8,ll.,ll.8HbiH. YMYMbl MOJibi, IX - 9JJCKTpOJJHTilK ,ll.HCCO• 
ll.l111UIIH .LJ.CpeiKCC!l. 

a= 0~ 45 =0,9 H-.n.a 90%. 
0,5 

9-6. Brrp JIIlTP cys.n.a 3pe.rr.rrJJeH 8 r NaOH-IlH. 6,4 rpaMbi 
IIOHJiapa ,napr8II.Ll.bip. 3prHHilH. 9JICKTpOJJ11TilK .LJ.HCCOI.l,ll311HH .n.epe· 
:tKecmm xacarrJiaMaJJbi. 

l)H3YJlHUIIf, M (NaQH)=40 r/MOJJb, 1) 110HJiapa H;}'lC MOJib 
NaOIJ .rr.apraH,nhirhiHbi KCCrHTJieliapnc: 

'I (NaOH)-= 
6
•
4 

= 0,16 MO.llbj 
.... 40 

2) H;}'le MOJib NaOH spe.n.nJJeH.LJ.HrHHH KecrHTJieii<Jpnc: 

v (NaOH) = J?.. = 0,2 MOJib; 
40 

3) 9JieKTpOJIHTHK lUICCOllll8IIHH .n.epe:tK:eCHHH X8C8IIJJ8HphlC2 

(;( = !!..; oc = 0•
16 .- 0,8 H·JJ.a a= 80%. 

/\' 0,2 
9-7. 9prHHJle 2,25 MOJib HOHJiapa JJ.apraH Be 1,75 MOJih HOH• 

Mapa .napraMaJJ.NK .n.ys Oap 6oJica, OHJI.a 6y aprHHHH. sJieKrpoJlll• 
tiHK .U.HCCOIIHai.J.HH n,epe21\,ecl1HH xacarrJiaM8Jihl! 
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'la3yJJHWH. 1} Haqe MOJih . .ll.Y3 cyB.ll.a speAHJieH.ll.HrHHH xa:carr •. 
Jl8HpbiC! 

N = 1,75+2,25=4 MOJlbj 

2) 3JICKTpOJJHTHK .ll.HCCOUH8UHH ,ll.CpC.iKCCHHH X8C8fl.ll8SlpbiC: 

n 2 25 ·· 
a.=- a= -

4
' = 0,56 H~)J.a a= 56% 

N 

9-8. Blip JlHTp sprHH.ll.e HOHJJapbiH .ll.apraH repHyWHH.ll.e 24 r 
NH4NOa Be 8 r HOHJiapa JlapraMa;~bi K NH4NOa 6ap. By 3prHHIHt 
.ll.HCCOUH8UHH ,ll.epeJK.CCHHH XacariJiaMaJibl. . 

'la3yJJUWH. 1) Halle MOJib NH4N03 HOHJiapa .ll.a praH.ll.blrbll:lbl 
KCCfHT"'leti<JpHCl 

A1 24 (NH4N03) =80 r/MOJih, 'I (Nrl4N03)---: 
80 

= 0,3 MOJib. 

8 2) l1o w1apa ,Ilapra MaJl.bJrbi ·1 (NH4N03) = - - = 0,1 MOJib; 
80 

3) Haqe MOJib NH4NOa cyB.Lla apeJl.HJieHJHII'liHH xacanJiaSJpbiC! 
0,3+0,1=0,4, 'I (NH4N0a)=0,4 MOJJb; 
4) C\JieKTpOJIHTHK JlHCcouHaUmJ JXepe2KecHHH xacanJiaHpblct 

a.= 
0

•
3 

=07 5 H-na a.=7b %. 0,4 • v 

9-9. YKcyc KHCJJOTaCbiHbiH. aprHHHH.ll.e 0,0010 r no.a.opo,ll. HO• 
Hhl, 0,1 MOJ!b HOHJiapa ,LlapraM8J!bJK KHC.TIOTa .6ap. J3y 3prHH,ll.<lKif 
YKCYC KHCJIOT8Cb!HbiH. .ll.HCCOUH8llH.fl ,ll.epe:iKCCHHH X8C8£1Jl8M8Jlbl. 

lla3YJJHWH. Bo.ll.OPO.ll.hiH. HOHJJ a pbiH MOJJb Maccacbi M(H+) = 
= 1 r/MOJ!b 6oJiaHJiblfbl yqJJH 3pfHHJlC 0,0010 MOJib BO.ll.OPO.ll.biH. HO• 
Hhl 6ap.ll.blp. CyB.ll.a 0,0010+0,1 =0,101 MOJib KHCJIOTa spe.a.HJIHII· 
Jlllp. 3prHIHiH 9JICKTpOJlliTHK ,ll.HCCOl{HaU!iH .li.CpeJK.eCHHH xacan· 
JJaHpbiC, 

n 
a=­

N' 
a.=

0
•
001

=001 H•Jl.8rl=l%. 
0.101 , 

9-10. 0,5 MOJib KCl apntHHR 3JieKrpoJi HTBK .LJ.HCCOUHHCbiHhlll 
.ll.epe:iK.ecH 80% ,6oJica, oH~a 9prHH.ll.e Haqe- rpaM KCI MOHJiapa 
~apran.ll.wp? · 

. 'leayJIHWiil. ll =80% =0,8, 0,8= !!:_ , n=0,8·0,5=0,4 MOJlb. 
0, 5 

KCl-biH. HOHJiapa Jl.apraH rpaMhiHbl xacanJJa5Ipbic: 
M (KCll =74,5 r/MOJJb, m(KCI) ==74,5·0,4=29,80, 

m (KCI) =29,8 r. _ 
9-1 J. CyByH. 6Hp MITpMH.ll.e BO.li.OpO.ll.hlH HOHJiaphlHbH{ C8H6l• 

HbiH 6,02· 1016 .ll.eHJII-IrHHH 61!JIHll, WOJI CyByH HOHJJapa D.apraH . 
6np MOJJeKyJiaCbiHa cyayH. Ha'Ie MoJieKyJiacblHhlH. Aorpbl reJIA<JHAH· 

rHHH ranhiH.. 
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'tfUVJIHWH. I) I JJHTP cyBAa cyayH. Haqe MOJIDI 6apAblfb!Hbl 
XllcanJia.llphlct 

. 1000 . 
l Jl = 1000 r, M(H20) == 18 r/MOJib, v (H20)=- =5,56 MOJib; 

18 
2) I JJHTp cysAaKbl cysyH., MOJieKyJiaChiHbiH. caHb!Hbl -xacanna· 

HJ!hiC: 

N=NA •V; N=6,02·1023 ·55,6 .. 

3) Cysyu HOHJiapa ,11,apraH 6up MoJiel<yJiacbiHa cysyH. HatJ:e 
MOJieKyJiaCbl AOrpbl reJIHaH,li,HfHHH KeCrHTJieJiaplic: 

6,02·1023 ·55,6 =55 6·107 
6,02·10 16 . , • 

9-12. 3prHHAe 0,92 r/JI Na+ Be 1,2 r/JI co:- 6ap,ll,bifbl aHa· 
JHU apKaJlhl aHhiKJiaHhiJI,ll,bi. fepKe3HJieH 9prHH,ll,e HOHJiapbiH. UIOJI 
UKH repHyWHHHH. MYKAapbi Na2COa-e ra6ar reJiiiapMH? 

lla3yJiltWH. <l>opMyJia 6oiOH'Ia Na2C03=<±2Na++CO~-. 2 MOJlb 

Na+-a l MOJ!b co~- AOrpbi reJIMeJIH. IllepT 60IOH.'la . )I (Na+) = 

_. 
0

•
92 = 0,04 MOJ!b v (CO~-) = ~ ~0,02 MOJib <J?opMyJia AO~pbl 
~ 00 . . 

reJiiiap. 

9-13. 3prHHAe 1,6 r NaOH 6ap. 0Hhi 6Rrapai1JiaWAhlpMara 
200 r AY3 KHCJIOTaCbiHhiH. 9prHHH xap'lJiaHAhl. .II.y3 KHCJioTaCbl· 
llblll npOUCHT KOIIUeinpaUflf!Cb!Hbi xacanJiaMaJibl. 

lla3y.numu. 1) 16 r NaOI-I-hr 6HTapanJ!aiUAbipMara Ha•re 
rpaM HCl repeKAHrHIHI xacaJIJiaHpbrc: 

~ 16 r I M (NaOH) =40 r/MOJih, 
HCI+NaOH=NaCl+H20 m(Na.OH) =40 r; · 
36,5r ~ M (HCl) = 36,5 r/MOJib, 

m(HCl) =36,5 r. 

« r .: 36,5 r= 16 r: 40 r, x= 36.5'
16=14 60 r x= 14,6 r HCI. . . 40 , , 

2) ,lly3 KHCJIOTaCbiHblH, KOHUeHTpaUHHCblHbi xacanJiaHpbiC: 

200 r 3PninAe 14,6 r HCl 200: 100= 14,6: x 
100 r 9prMHAe X rHCl 

x- 14~100 = 7,3, x=7,3%HCI. 

9-14. 0,15 MOJlb MgCb·q~ 6oJiau 3prHHe 0,2 MOJib AgNOa-H 
CiOJlaH !JprHUli ryiOOAblpJiap. 3MeJle reJieH 'l9KYHAHHHH. arpaMli 
uaqe rpaM? SprHH.I!.C .!'iaiicbl uoHJiap 6ap? 
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lJo3yJJHWH. 

0,15 MOJib 0,2 ~OJib . x r tv (MgCl2) = 1 MOJih, 
MgCh+2AgN03=2AgCl +Mg(NOah 'I (A. gN03) =2 MOJih, 
I MOJ!b 2 MOJ!b 340 r M (AgNOs}2= 170 r/MOJib, . 

· m(AgN03)==170r·2=340r. 

XacanJiaiiihirhl AgNOa 6HJieH re1mpMeJIH ce6~6a MgCl2 ilp• 
TblK 6cpJIHllJI.Hp. 0,2; 2=X: 340 

. ·.· 340·0:2 34· X=--·= 
2 ' 

x=34 r AgCI. 

3prHHJI.e Mg+2; CI- se NO 3 HOHJiapu 6a p. 

9-15. 2 MOJ!b MHC (II) XJJOpH.D.H OOJI8H 3prHHC 5 MOJib 
NaOH ~ w 6oJiaH 9pruu rorny naH.n.a Ha'le rpaM 'l9KYHJI.H 3MeJie re• 
Jiep? 3pfJ!Hl!.e H<lXHJIH HOHJJap OOJJ ap~ 

4a3y JIIHIHI. 

2 MO.IIb 5 MOJlb X r 
I' 

v (CuCh) = 1 MOJI&, 
CuCh+2NaOH =Cu (OH)2+2NaCl v (NaOH) =2 MOJih, 

. , iMOJ!b 2 MOJib ~8 r M (Cu(OJ-1)2) =98 r/MOJI-& • 
m(Cu(OHh) =98 r. 

YlJJKH peaKUHH rnpii:aH M8JI.JI.8HhlH, X8HCbiChl apThiK 6epJlty}_llR~ 
fHHH 8HbiKJial-!pblC: 

v {CuCl2)"""' .!..,_ 2 MOJih, v (NaOl-1) = ~ = 2,5 MOJib, 
1 . 2 

NaOH 0,5 MOJih peaKUHHHblll Tanath»n.n.au aprhm 6epJIHOJI.Hp, 
OH.n.a xacanJialllbir.hi CuCI 2 6HJieH re•mpiiapHCl 2: 1 =x: 98, 

98-2 x == - 1 = 196; x= 1!)6 r Cu (OH)2 tJeKliap. 

3prHH.n.e peaKUHHna apTbm 6oJian NaOH se 3MeJie renea 
NaCI (cysna 3peiian) 6oJJaHJihirhl yttHH Na+l OH-; CI- MOHJJa· 
pbl 6oJiapJiap. · 

9-16. 200 r 41,6 npouenrJtM BaCh-3pnmil 6HJieH 400 r 
17,4 npou.eHTJIH K2S04 3prHHH peaKUHn rHpeH 6oJICa uaqe rpaM 
cys.n.a speMeiidH l!.Y3 3Me.'le reJiep? . 

'le3y.1HW1t. I) BaCl2·HH. MaccacbiHhl xacanJtaHphiCI 
100 r aprHHtt.e 41,6 r BaCl2 

200 r -,.- x r -,.- 100: 200=41,6: x, 
x-= ~00 ' 4~6 = 83 2 x=83,2 ... sa· Cl2 100 ° ' II 

2) SprHHJI.aKH K2S04·H.H MaccachUtbl xacarwaMphiCI 
100 r sprHu.n.e 17,4 r K2S04 
400 I ·- .-,.-- X -,.- .,. 

109 



.x == 
400

'
17

.4 = 69 6 69 6 K S 0 IOO ' ' .x = ' r a 4· 

3} PeaKUIHlHbii{ ANI.JieMecHHII H3Hpbic Be peaKUHS! rHpea MaA­
I(aJiap peaKUHHHbll{ T8JI80biHa ,1\0fpbl reJIIIUHfHH 6apJiaHpblC. 

o3,2 r 69,6 r x r 

BaCI2 + I\2S04= BaS04 + 21\Cl 
208 r 17'4"7 233 

v (BaC1 2 ) = 83
'
2 

= 0,4 MOJib, 
208 

v (K 2 S 0 4)= 
69

'
6 

= 0,4 MOJib. 
174 

M (BaCb) = 208 r/MoJI&, 
m (BaCI2) = 208 r/MOJ!b, 
M (I\2S04) = 174 r/Mon&, 

(I\2S04)=174 r, 
M {BaS04) =233 r/MOJI&, 

m {BaS04) =233 r. 

Xacannaw&Irbi HKHcH 6HJieH xeM reqHpMeK 6onap. 69,6 1 174= 
II= X: 233, . 

X= 69,6·233 = 93,2, 
174 

x=93,2 r BaS04. 

9- t 7. I JI HaTpHii rHApOKCIIAIIHHH. MOJIHp 3prHHIIHH 6Hra-
pallJlaWAbipMaK yqHH HGqe reBpyM a30T KHCJ!OT8CblHbii{ MOJ!Hp 
ef.' c llHH repeK? 

4tnyJUHUH. 

Na0H+HN03 =NaN03+H20 
·I MO.% } MOJlb 

PeaKIJJ1HHbiH. AeH.JJeMecH 6oronqa 1 MOJJb NaOH·a 1 MOJ!b 
B N03 xapq 6oJIHHJibirbl YllHH a3oT KHCJJOTaCblHhiH.-Aa 1 JI MOJIHp 
aprHHH reperc -

9-18. 400 M.n KOH-biH. MOJIHp 3prHHHHH 6MrapanJialliAbipMaK 
Y'< HH, KHCJJOTaJJapbll{ MOJIHp 9prHHHHAeH: a) a30T KHCJIOTaCb!HbiH.: 
6) KYI<ypr KHCJIOTaCb!HbiH.; B) JW3 KHCJIOT8Cb!Hb!H, H8l!e reBpyMH 
repeK? 

· 4a3yJJHmM. I) 1\HCJIOTaJJap 6HJieH awraphiH. KOHII.eHrpaUHH· 
n apbl nen 60JIHHJJ&Irbi YllHH a30T Be .n.yJ KHcJJorac&IHI:>IH. xep 6n­
pHHIHl 400 MJI-H repeK, ce6~6H I MOJib KOH 6nrapanJiaillAbipMa· 
ra peaKUHHHblQ .n.eH.JJeMecH 6oroaqa 1 MOJih aJOT Be 1 MOJJb AY3 
KHCJJOT3Cbl fll.li.H8p. 

MeceJieM: 

8MMa KyKypr KHCJibrac&IHbii-1: 200 MJI repeK, ce6a6H KOH-li~ 
HKI! MOJib!Hbl 6rnapannaw.n.oipMaK YllHH 1 MOJib H2S04 repeK. 

2KOH + H2S04 = K2S04 + 2Hz0 
2 MOJib I M OJ[f, 

.. 9-18. 90 MJI 0,6 M Kamrii rH.n.poKCHAHHH 6RrapanJiaw.n.biP· 
M<ll{ yt~HH 0,3 MOJI.Sip KOHU.eHTpaUHHJibl a30T KHCJIOT3CblHblH, Halle 
1'61BPYMli repeKt 
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lJeJyJJuwH. By run.riH MeceJWHH 3KBJIBaJJeHr rarHalllhiK KaHy• 
HhiHJJ.aH nei1JJ.a"1aHhln qesyn 6unepuc, HrHhi awrapb!H. respyMHHHI{ 
1\0HI.I,eHTpaUHHCb!Ha OOJiaH KeneJITMeK XaCblJibl KHCJIOTaHhlll rea .. 
pyM!UIHll KOHUefnpaUHHChiHa KenenrMeK xachiJihiHa JJ.ellJJ.Hp. OHbi 
alllaKJJ.aKhl HJJbl <f>opMy.'la 6HJieH aaJiarMaK 6onap, 

vA ·CA=vK.cl< 

6y epJJ.e: VA - alllrapb!H. respyMn; C A - awraphiH. KonueHT• 

paUHHchl; V K - KHCJioracb!HhUl respyMu; CK - KH.CJIOTaHbill KOH'! 
uetnpaUHHCbl. 

Wepre repa: VA =90 M.n, C A =0,6 M, C K =0,3. M 

<f>opMyJia OOIOHtJa epHHe rOHHpbiC: 

vA.cA 
VK= --­c , v K = 180 MJI HNOg. 

K 

9-20. 720 MJJ H2S04 sprHHHHH 6urapannaliiJJ.bipMara 450 
MJI 0,5 M NaOH 3prHHH xap'lJiaHJJ.hi. KyKypr KHCJiorachiHhll{ 
MOJJHp koHtteinpaumiCblHbl xacanJiaMaJJbi. 

lJe3yJJHWH. 1 ycyJI: EKap.naKbl KaHyHhiJJbJK 6uJieH KHcnora .. 
Hb!H. OIKBHBaJieHr (HopMaJI) KOHUeHTpai~HHChiHbl Tamtpwc. Cotl 
HKa 6eJiyn MOJIHp, KOHUeHrpaUHH esypiiapHc, ce6a6H KyKypr KHC• 

noracbl Him scacJihiJI.blp. lllepre repa VA =450 MJI, C A =0,5 A\, 
VK =720 MJI, CK =? 

c =- 450
'
0

•
5 = 0 3125 

K 72{) ' t 
X=0,3H. 

RucnoraHbiH. MOJIHp KOHUeHrpaUH'HCbll 0,3: 2=0,15 M SI·Aa 
0,3·0,5=0,15 M. Ce6a6H KyKypr KHcnorachiHhlll 9KBHBaJieHtH 0,5 
MOJia JJ.eH..nup. 

II ycy.n. 1) 3prHHJI.aKn KOH-blH. MaccacbiHbl xacannaHphlcf 

m= (ROH) == V·C·M; m(ROH) =0,45·0,5·56=12,6; 
m (ROH) = 12,6 r. 

2) J 2,6 r KaJIHH rnJJ.pOKCHAHHH 15nrapannaw,!!NpMaK ytJHH aa• 
qe rpaM H2S04 repeKJI.HrHHH xacanJiaphlct 

12,6 r x M (KOH) =-56 r/MOJib, 
2KOH+H2S04=K2S04+2H20 m(KOH) -56·2= 112 rJ 
ll2 r 98 M(H2S0.==98 r/MOJib£ 

m (H2S0.=98 u. 
12,6·98 

12,6 1 112=x 1 98~ x-= 
112 

= 11,025, x= ll,025 v H2so,. 

Ul 



3) H2Sq4-H1t , &prllHHHHit MOJJHP KOHl(eHTp~n.(H~CbiHbl xacanna­
Rphlc. 

M(H2S04) =98 r/MOJib, V=720 MJI=0,72 n, 

c =- 11
•
025 

= 0 15625 
0,72·98 • ' 

G== _!!!:_ 
V·M 

9-2'1. 100 MJ! 0,5 MOJIHp 8JIIOMHHHH CYJibcp8TbiHbll{ 3prHHHHe 
100 MJJ 2 M 6apHif HHTpaThiHbiH. 3prHHH rowynca, Hatie rpaM lie• 
KyiiAH sMeJie reJiep? 

lJeJyJIHWH. PeaKU.HHHbiH. AeH.JieMeCHHH H3Hpbic: 

Al2 (S04) 3 +3Ba (NOa)2~3BaS0.+2Al (NOa) a 
1 MOJib 3 MOJib 

PeaKU.HHHbiH. .neH.JieMecH 6oiOHtia I MOJib Ab (S04)a, 3 MOJib 
Ba (N03) 2 6HJieH 6Hpnewifap. 0,5 MOJib Al2(S04)a, 1,5 MOJib 
Ba (N03)2 6HJieH 6HpJiernep (respyMJiepH ,ZI.eH..D.Hp). 

0HAa 2-1.,5=0,5 MOJib Ba (NOah apTbiK 6epJIHnAHp. 0HAa 
JwcanJiaWhirhi Al 2 (S04) 3 6HJieH re~mpMeJIH. HeTHM.e.D.e 1,5 MOJ!b 
Ba (S04)2 3MeJie renep. 

By ep.D.e: m (BaS04) =M · v; M (BaS04) = 233 r/MOJib. 
v = 1,5 MOJJh, m(BaS04) =233·1.5=349,5 Mr (ce6a6H rea. 

pyM MJI-.D.e) H-Aa 100 MJI 6oJiaHJJbirbi YtJHH 34,95 r 6oJiap. 
9-22. 200 'MJI 0,4 M AgN03 3prHHH 6HJieH 100 MJI 0,2 M 

C aCI2 .3prHHH peaKu.Ha-tHpeH 6onca, Hatie rpaM tiSKYH.D.H 9MeJie 
renep? . . 

lJeJynHwH •. MeceJI8HH II ycyJI 6HJieH tie3eJIHH.: 

2,22 r ~ _::..__ M (CaC12) = 111 r/MOJib, 
CaClz+2AgN0a=2AgC1 +Ca (NOa)z (CaCI2) =Ill r, 
lllr 340r 287f M(AgN03)=170 r/MOJib, 

I) m(CaCI2)-Hhi xacannaJihiH.: m(AgNOs)=l70·2=340n 
m(CaCb)=lll·0,2·0,1=2,22 r; M(AgCI)=l43,5 r/MOJ!b, 

2) m(AgN03)=170·0,4·0,3=13,6. . m(AgCI)=l43,5·2=287 r. 

Pearni.HH raTHalllHH Ma.D..D.aJiapbiH. 
WbiK retiHpMeJIJCI,ll.HfHHH aHbiKJiaHpbiC: 

2 22 
v (CaClz) = ft -=0,02 MOJib, 

MOJlb, 

xaii,ChiCbi 6HJICH xacanJia· 

v (AgNOa) = 13
•
6 =0,04 

330 

Xacannawblrbi CaCI2 6HneH retiHpMeJiu, 2,22: 11 =x: 287
1 

2,22·287 
~=-

111 
"""'5,741 «=5,74 r. 

!112 i 



· 9-23.1 n 3prHHAe 2 rvronh AlCI 3_ Be 3 MOJrh CuS04 6ap. liy 
3prHHA<lKH 6ap 6oJiaH HOHJiapbi aJIMaK Y'lHH 6awra xaiiCbl :ll.)'J· 
JiaphiH. H;:Pie MYKAapbiHhi 3f>eTMeK l,'epeK? ()K.ora6hl: 3 MO.Ib' 
CuCI2 Be 1 MOJih Ab(SO .. )a.) · 

9-24. 1 JIHTp.ll.e 3pe.li.HJleH 0,8 MOJlh I\Mn04-HH. 0 ,72 MOJ!bl 
HOHJiapa .ll.apran.ll.hlp. 3prHHHH. 3JleKTpOJIHTHK .ll.HCCOUH3UHSI .ll.epe• 
)KeCHHH xacannaMaJibl. ()K.ora6hr: 90% .) 

9-25. CyB.ll.a spe.ll.HJieH HKH MOJib Ca (OH}2-HHH. 1,2 MOJihi 
HONJJapa Aapra.ll.bl. 3JJeKTpOJIHTHK AHCCOUH3UHH .LJ.epe)KeCHHH xa· 
canJJaMaJJw? ()J\ora6br : 60% .) _ 

9-26. 3prHH.ll.e 1,6 MOJ!b HOHJJapa AapraH Ba (0Hh Be HOH• 
Jiapa Aapraiiia.ll.hiK 0,4 MOJih Ba (OH)2 6ap. 3neKTpOJJHTHK Jl.HC· 
couHaUHH .LJ.epe)KecHHH xacanJJaMaJJhi. ()Kora6w: 80% .) 

9-27. 3prHH.ll.e HOHJiapa AapraH 1,53 r AgN03 Be HOHJJapa 
Aapr.aMa.LJ.WK 0,17 r AgN0 3 6ap. 3prHHHH. sJieKTpoJIHTHK .LJ.HCCO· 
UHaUHHChi Aepe)KeCHHH xacanJi aMaJJhi. ()K,ora6br: 90%.) ' 

9-28. 1 mnp cyBAa spe.ll.HJieH 0,4 MOJih N aCI-hiH. sprHHHHFfl~ 
3JICKTpOJHITHK ,!UiCCOUH3U!Ul JJ.epe.ll<.ecH 80% 60JICa, 3prHH.ll.e HOH• 
Jlap repny wHH.ll.e H::l'le rpaM NaCI 6ap? ()K,ora6hi : 18,72 r NaCl.) ] 

9-29. 1,5 MOJih AgNOa-H 6oJJaH spnme 0,3 MOJJ b Na3P04 6o· 
JiaH sprun r ow y.'IJJ.hl. HenPKC.ll.e, Halle rpaM llei<yH,LUi sMeJie re.ii· 
.ll.li? (./Kora6br: 125,7 r Ag3P04-) 

9-30. 10,6%-JIH 200 r Na2COa Be 400 r 10%-JJH CaCI2 sprHH• 
JJCpH peaKUHH rHpeH 6oJica, Halle rpaM llBKYH.ll.H sMene renept 
()Kora6hr: 20 r CaC03.) 

9-31. 500 M.TJ HN03-HH. 1 M 3prHHH HH 6HTapan.TJaW.ll.hlpMaca 
awrapJiapbiH, 1 M 3prmiHH.ll.eH: a) 1\0H-HH, 6) Ba (OH)2-HH!'l. 
Halle respyMH repcK? ()Kora6hr: a). 500 MJJ KOH; 6) 2.50 M.rl 

Ba (OH)2.) 

9-32. 1 MJI 2 M Pb(N03)2 3prHHH 6nnen 200 MJJ 1,5 M Na ~ ') 
sprHHH peaKUHH rnpeH 6oJica, Halle rpaM 'leKYH.ll.H 3MeJie reJiep? 
()K,ora6hi: 47,8 r PbS.) 

Sapnar nm .N'2 t 4 

· 9-33 • . 3pmHJiep ap·achiH.Li.a re'Ii1aH peaKU.11HJiapbiH. AOJibi ne 
rhrc-ranAbWaH HOH AeH.JJeMeJJepHHH H3MaJibl. 3rep: a) I MaltAa . 
• . . MOJJb, II Ma.ll.Aa ••. MOJJb; 6) I MaAAa : .. r, II M3AAa •.. • 
r; B) I MaMa MOJieKyJJaJJapbiH. caH~ . .. , II Ma.ll..LJ.a MOJ!eKyJiaJJa· 
pbiH. caHbi • · · 6oJica, OH.ll.a sMeJie reJiiiaH 'l8KYH.LJ.HHHH. Maccacbl· 
Hhl xacanJJaMaJJbl, 

8 3aKU l\\ 2852, H3 



a 6 B 
3PfHHJIEP I I I II I I II I I II 

I KOH+CuCI= 1 MOJ!b 1 MOJ!b 5,6 r 7 r 6,02 ·1 023 6,02 ·1023 

2 NaOH+FeCI3= 1 MOJ!b 1 MOJJb 16,8 r 16,8 r 3,01·1023 3,01·1023 
3 Ca(OH)2+NazCOa= 0,5- MOJib I MOJ!b 8 r 10,6 r 3,01·1023 5. J023 

4 BaCI2+ H2S04= 1 MOJJb 2 MOJ!b tjO r 19,6 r 4,03. 1 0~3 3,01·1023 
{') i:3a (N03h + K3S 0,4 MOJib 0,5 MOJ!b 26,1 r 15,4 r 1,505 ·1023 2,4·1023 
6 BaCI2'f-Na~S0 4= 3 MoJib 4 MOJlb 20,8 I' 20 r 6,02·1023 12,04 ·J023 
7 Cu(N03)2+Na0H= 2 MOJib 2 MOJ!b 20 r 4 r 5,04·1023 6,02 ·1022 

8 CuSOd·KOH= 3 MOJib 4 MOJlb 16 r 20 r 3,01· 1023 4·!023 
9 AgN03 + HCI = 2 MOJih 3 MOJib 40 r 7,3 r 4,0 · 102:) 3,01 · 1023 

IO AgN03+KCI= 2 MOJib I MOJlb 34 r 7,45 6,02 . I oza 6,02 ·I 023 
II AgN03+KBr= 1 MOJib 0,5 MOJI 34 r 11,9 r 6,02 ·I 022 3,01·1023 

12 AgN03 +NaJ= 2 MOJib 1 MOJih t)O r 30 r 18,06·1 023 20 · 1023 

13 Ca (OH2) + H3P04= 0,3 MOJih 0,2 MOJII 22,2 r 19,6 r 18,06· 1023 12,04·1023 

14 CaCid K3P0t= 0,3 MOJib 0,3 Mom 40 r 42,4 r 18,06 · 1023 18,06. 1023 

15 HaP04-1-CuCI2- · 2 MOJib 4 MOJlh 30 r 40,5 r 12,04 ·1 023 18,06 ·1023 

16 CaClz+K2C03= 0,4 MOJ1b 0,3 MOJib 39 r 41,4 r 1,505·1023 3,01·1023 

17 NazC03 +CuC]z= 0,2 MOJib 0,3 MOM 10,6 r 15 r 3,01 · 1023 5,6 · 1023 

18 FeCls+KOH= 2 MOJJh 3 MOJlb 16,8 r 16,7 r 12,0,1· 1023 18,06·1023 

!9 FeCia+KaP04 = 0,3 MOJib 2 MOJlb 32,5 r 42,4 r 6,02 ·1023 8·J023 

20 
AI(NOa)3+H3P04= 0,5 MOJlb 0,4 MOJib 26,7 r 25 r 6,02·1022 6,02 · 1023 

21 
AgNOa+AICla= 6 MOJib 4 MOJih 51 r 20 r 18,06·1023 12,04. 1023 

Pb(N03h+HzSO.= 0 1 MOJlb 0,2 MOJib 66,2 r 30 r 3,01·1023 4·1023 
22 Ba(OH)2+KzS04 6 MOJib 0,4 MOJII 34,2 r 34,8 r 6,02 · 1022 6,02·1023 
23 
24 

Cu(NOa)z+KzCOa= 0,5 MOJih 37,6 r 30 r 6,02·1022 3,01·1023 

KzSiOa+CaCI2= 0,9 MOJib 
0,1 MOJib 15,4 r 15 r 6,02 ·1023 6,02 ·1022 

25 3 MOJib 0,8 MOJ!b 

llf 



X 6an. TunHKH MeceJieJiep 

fapb!HJJ:biJiapbi C3KJI35IH 6aW]J.aKbi Ma)J.)J.aJiapbll{ M8JIHM nO• 
JiaR MaccaCbi H-JJ:a respyMH OOIOHqa peaKIJ.HHHbii{ 8HYMH_HHH, MaC• 
cachiHbi H-JJ.a reapyMHHH xacariJiaMaJihi. 

f 0-1. TypKMeHHCTaH xeK JJ.aWbiHa epaH 6ai1JJ.Lip. Y Jibi BaJI· 
KaH JJ.arhiHJJ:aKhi xeK JJ.aWhiHb!H 6Hp repHyrnHHJJ.e 3 rtpou.eHTH 
CaCOa OOJIMaJJ.hiK 6arnra rapbiHJlhiChi 6ap. llloJI xeK .uarnhiHbtH 
10 TOHHaCh!H)l,aH H8qe TOHHa C8HMe)J.HK xeK (Ca0) aJIMaK 00Jl<1[l~ 

lJe3yJilmm. 1) 10 T xeK JJ.aillhiHJJ.a Hatie TOHHa 6arnra rapLlH· 
.D.biHhi!-l 6apJJ.birhiHhi xacarrJiaHpbrc. 

100 T xeK JJ.aillb!HJJ:a 3 T 6ap 
10 T --,- X T 100 : 10 = 3 : X, 

X= 10·3 =0 3 
100 ' ' 

X=0,3 T. 

2) XeK .narnhiH)la Haqe TOHHa apacca CaCOa 6ap? 

10 T-0,3 T=9,7 T CaCOs. 

3) 9,7 T CaC03-.neH Haqe TOHHa CaO aJIMaK 6oJI)!(aK.Uhi~biHhl 
xacarrJiaMaK yq11H peaKIJ.HHHhiH. .neH.JieMecmm H3Hphrc: 

9,7 T t0 X T 

CaCOs=CaO+C02 
lOOT 56 T 

9,7: IOO=x: 56, 

X= 
9• 7 : 5~=,5 4320 

too ' 
x=5,432 T CaO, 

M {CaC03 ) = 100 r/Mo.'lb, 

m (CaC03) = 100 T; 

M (CaO) =56 r/MOJib, 

m (CaO) =56 T. 

10-20 14 rrpou.eHnl. 6arnra rapbiH)J.hi 6oJian rHrrcna (foayp· 
.naK, KeiiTeHJJ.ar, KerreT.nar) 500 TOHHachiHJJ.aH Haqe TOHHa ami; 
6acTep (Hpb!M cyBJibl fHIIC 2CaS04·l-h0) aJIMaK OOJiap? 

lJa3yJinmu. 1) Apacca rHnCHH. Haqe rrpou.ern TYTHHJJ.hirhll!hl 
xacanJiaHpLrc: 100%-14% =86%. 

2) Apacca rHIICllli: MaccaCLIHhi xacarrJiaHpbiC. 
100 TOHHa,ua 86 T 

500 TOHHa,ua X T 

X=430 T. 

100 : 500=86: X, X=~-: 500 = 430 ! 
lQQ I 
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3) 4:30 T rHncnen H<l4e roHHa aJJH6acrep aJJblHSIH.Il.biTbiflhi pe· 
C.l\lHIHHbli-J. .l(CI·Ul e MCCHHH H3M3K 6HJJCH xacaOJIM!pbtC: 

C~ :io r x 1 M(CaS04·2H20)= 

2 , C-S~-0 2H 0) 2-C SO u 0 3H 0 = l?2r/MOJJb, . :_\ __ a 4· _ 2 = _,__3 _ _ 4' 11 2 + 2 m(GaS04 ·2H20)=172· 
~ 3-14 T 'lYO T ' ·2=344 T' 

no . ')(Jo · ' 
430: 344 =x: 290, x= _:__:::_ =362,5 ·r M (CaS04)2• H20;;. 

:144 290 r/MOJib. 

m(CaS04h·H20 =290 T. 

10-3. 4,6 npoueHT 6auna rapwrnhJChl 6ona11 200 r HaTp>oi 
E a p60HaTbiH3 I<HCJIOTa fOil)MaJ< 6HJTCH IJ;J 11C JIHTp (K. Ul.) yrJie• 
pOll (IV) OKCH,rJ.HHH a.TIM aK 60Jiap? 

lfe3yJJHW11. 1) Apac•~a "ap6mrarw:1 !ld•le npouei-n)I.HntHH 
KecrHrJJeih1pHc: I 00% -4,6 % =-= 95,4%. 

2) Apacca HarpHi1I<ap6opaThfH Macca cbillbl ranHpblc: 
100 r-)la 95,4 r Na2C03 

200 r -~- x r 100 : 20U = 95, 4: X, 
95,4:200 

X= = 
100 

= 190,8, X= 190,8 r Na2C03. 
3) H<}qe .'lHTp yrJlepon (IV) OK CHJJ.HHHH a.n hJHHHJlhlfhiHbl peaJ<· 

lJ.IlHHbll{ .ll.CHJJCMCCHHH fi 3M3K 6HJIC!i Xacan.~Cl5lpblC: 

J90,8r XII 

~a2C0a+2HCI = 2NaCI + H20 +!:02 M (Na2C03) = 1061'/~WJib, 
i06 r 22. ·1 -~ m(Na 2C03)=106 r; 

190,8: l06=x: 22,4 Vm=22,4 JI/MoJJh, 

= 190.8·22,4=4032 x=4032 Jl CO. V(COz}=22,4 JI, 
X 106 ' ' ' 2 

10-4. 143,36 JI (Ic w.) HCI aJIMaK ytJHH, 6,4 npoueHT 6awra 
rapbiHJ~biCbl 6oJJaH Haxap JJ.Y3YHhiH. H<l4e rpaMbl repeK? 

lJe3yJHtl)lH. I) 143,36 JI l:lCI a"1MaK Y41HI H<llJC rpaM NaCl 
repcK.ll.HrHHH xacanJiaHphlc; 

x r 143,36 Jl 

2N aCI + H2S04= Na2S04+2HCI 
nr-r 
X : 117=143: 36 : 44,S, 

II 7 : 143, 3G , . . 
4 

.
4 X= . = .<>1 , , 

44,S . 

x=374,4 r NaCl. 

M (NaCl) =58,5 r/MoJib, 
m (NaCI) =58,5·2= 117 r; 
Vm = 22,4 JJ/MOJJh, 

V(HCI)=22;4~2=44,8 JI. 

2) Apacca NaCI Halle npoueuT -ryntHJlh!fhlH&r KecrHTJieft<lp!tc: 

100%-6.4%-93,6%. 

3) fapblHJI.biJJbl Haxap .li.Y3YHbiH. u~t.te rpaMbl repeKJlliflfHH .xa· 
canJia.Rpwc: 

t16 



100 rpaMAa 93,6 r NaCI 100: x=93.6: 374,4. 
X r --"--374,4 r 

x= 374
•
4

'
100 =400 x=400 r NaCI. 

93,6 ' 

10-5. Awra6aTAaKbl aiiHa KOM6HHaThiHAa repeK 6oJiaH Na20 
CO AMaH Na2C0a aJihiHSip. 3rep 200 T co)J.aAaH Ill ,6 T N azO aJI 4 

uaH 6oJica, coAaHblfl AY3YMHHAe Haqe npoueHT 6awra raphiHAbl4 

nap 6ap? 
'leJynuwu. 1) 111,6 T Na20 aJIMaK Y'~"" Hat.te TOHHa apac•. 

ca Na2COa repeKAHrHHH xacanJiaHphic: 
X r Ill ,6 

Na2COa=NazO+C02 
lo6T 62 T 

X : 1 06 = Ill ,6 : 62, 

X= 106-111,6 = lgO 8. 
62 ' ' 

X=l90,8 T Na2COa. 

M (Na20) =62 r/MOJih, 

m(Na20)=62 T. 

2) Halle TOHHa 6awra raphiHAhi 6apAhlrhiHhl KecrHTJiei!apHCI 

20'0 T-190,8 T=9,2 T. 

3) CoAaHhiH. AY3YMHHA8KH rapbiH.QhiHhifl Haqe npoueHTAHfHHll 

xacanJ1a5!phic: \V = ~ = 0,046 H-.na 4,6%. 
200 

10-6. 7,2% 6awra raphiHAhiCbi 6oJiaH MarHHTJIH AeMHp Mar· 
.naHhiHbiH Fea04 400 r-hl BO.Uopo;~ 6H.TJeH AOJJhi raihaphiJJaHAa Ha• 
.tie MOJJh MYKAap.na Be HCltie rpaM Ae1-mp aJJMaK 6oJiap? 

llaJynuwu. 1) Apacca Fe304-Hfl HCl4e npoueHTAHfHHH Kec• 
riiT.TJeflapHc: 100%-7,2% =92,8%. 

2) Apacca Fea04-HH. MaccachiHhi xacanJJaHpbiC. 
100 r-Aa 92,8 r FeaO• 
400 r - ., - X r -"-'- 1 00 : 400 = 92,8 : X 

x = 400
.y

2
•
8 = 371 2• X=371,2 r Fea0•, 

100 , ' , 

3) .Haqe MOJih MYKJI.apAa Fe aJihin 6oJI.>~<aKAhlfbiHbl xacanna~ 
,spb!c: 

371,2 r ~ M (Fe30 4) =232 r/MOJib, 
Fea0.+4Hz=3Fe+4Hz0 (F 0 ) _ 232 232 r ~ 3 MOJib m ea 4 -:- q 

. 371,2 l 282=x: 3, M (Fe) =56 r/MOJib, 

x- 37~;~· 3 ==4,8; m(Fe)=56 r·3·=16ar. 

x=4,8 MOJib Fe. · . " .(Fe) =3 MOJI&. 
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4} H<>tie rpaM .neMHp aJIMaK 6omK,aK)l.hii'hiHbi xacanJiaHpb!Cl 

371,2 ~ I 371,2: 232=x: 1681 

F e30 4 +4H2 =3Fe+4H20 x = 371,2-168 = 268•8 
332 r 168 r 232 

x=268,8 r Fe. 

4,8 MOJib Fe-HH, MaccacbiHhi ranMaJibi: m(Fe} =56·4,8=268,8, 

m=268,8 r Fe. 
10-7. TexHHKH K3JlhUIH1 Kap6H)l.HBHH, 300 r-.naH 100,8 JI (K. 

Ill .) aueTHJien aJihiHJI,bi. TexHHKH KaJihUHH Kap6H,nufl.ne apacca 
CaC2 H<l'le npoueHT TYTRp? 
· lJe3yJmrnH. 1) Apacca CaC2-Hlf xacanJiaHpbic. 

x r 100,8 JI M (CaC2) =64 r/MOJih• 
CaC2+2H20 =Ca (OH)2+CzH2 m (CaC2) =64 r; 

64 r 22,4 JI Vm=22,4 JI/MOJib, V(CaHa)= 
X: 64= 100,8:22,4 =22,4 JI C2H2. 

x= 
64

'
100

·
8 =288 x=288 r CaC2. 

22,4 ' 

2) TexHHKH KaJihUHH Kap6H.nHHJle CaC2 HalJe npouern TYT· 
HH)J,bifhiHbi xacarJJiaHpbiC: 

288 
W= -=0 96 R-.na W=96%. 

300 ' 

10-8. 6apJiar 1nu '.N'e 15 

03yHJle • 6aiiJra rapb!H,ll.hi caKJiaBu • • • ,naH (.neH) . . . 
naLJe, • • • aJIMaK 6oJiap? 

r_,r- IXai\cw M8il.- I AJJblHM3Jibl I T I rapbiH\ Xaiicbl M3.!1.- IAJibiHMaJibl ,apb!H M3.li.A3 Be Ma.n.na ae l\ _ .na ae Mac- .N!! .llbl - na lle Mac· 
• · JJ,bl each! eJJ'IerH cacbl eJI'IerH 

l 2% 20 T CaCOa (CaO) =?m 17 24,4% 200 T MgCOa m(C02) =;o? 
2 3,4!lj 200 T K2COa (C02)=?V 18 20% 200 r NH4NOa N(NH3)=? 
3 2% 50 r NH.NOa V(NHa)=? 19 0,8% 100 r CuCOa V(C02)=r 
4 16% 70 r MgCOa V(C02)=? 20 3,4% 40 r I<2COa V(Coz) =? 
5 7,6% 20 r (NH.) zS04 V(NHa)==? 21 4,6% 80 r Na~03 N(C02)=? 
6 3% 50 rCaCOs V(COz)==? 22 1,5% 200 r BaC03 V(COz) =? 
7 3,4% 80 r KzCOs N(KzO)==? 23 2% 50 r I<HCOa V(COz)=? 
8 4,6% 70 r. Na2COa v (C02) ... ~ 24 4% 20r NH4)2COs V(NH3)=? 
9 25,5% 200 r KCI m(I<20) =? 25 15,2% 400 T NazCOa m(NazO) = 

IO 10,6% 80 T (NH.)sPO. V(NHa)"=? 26 5% 40 r CaCOa V(C02)=? 
11 26% 100 r LbCOs V(C02)=? 27 20,8% 100 r (NH4)2S V(NHa)=? 
12 4% 80 T CaCOa m(CaO)=il 28 4% 90 rCa (HC08t V(C02)""? 
13 2% 200 r NH4Br v (NH3) =~ 29 6.4% 100 r NH4CI V(NHa) =? 
14 7,% 90 T Caa (PO~) 2 m(Pz06)=? 30 17,6% 200 T Ca (H2PO•h m(P20s) = 
15 16% 200 r NaHCOs V(COz)=? 31 4,6% 100 r NazCOs m(COz)=? 
16 17,2% 400 T I<zCOa · m(I<zO)=? 32 16% 160 r MgCOs m(COz) =? 
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10-9. 500 . T ¢oc¢opHTAeH Ca3(P04)2 294 T cpoc¢op IWC.'IO· 
T8Cbl aJihiHAbl. ct>occj:JopHTA<lKH apacca Ca3 (P04 ) 2 Ha'le npou.eHT 
TYTHp? (./K,ora6hi: 93% .) 

10-10. 160 T KYKYPT Mar,QaHhiH.ILaH 470,4 T KYKYPT KHCJIOTa· 
Chl ElHAYPHJIAH. KyKypT MarAaHhiH.LI.a Halle npot(eHT 6awra ra· 
pbiH)I.biJiap 6ap? 

II. PeaKU.HHHbiH. eHyMHHiiH. Teopenl!m Taii.uaH 'lbTKMaJihl 
Macca 51 -.LI.a fElBpyM yJIWYHlf KeCrMTJieMeK (DpaKTHKH 

'lhiKhiMbi xacarrJia M aK) 

10.:_11, 26,4 r "(NH4) 2S04-e amrap rowMaK 6HJieH Jia6opaTo-­
pHH.LI.a 8,512 JI (r<. w.) aMMHaK aJibiHAbi. OJI TeopH.SI 6oiOHLia 
aJihlHMaJibiCbiHbi.f:t Ha'le npou.eHTH ooJiap? 

qa3yJJMWH. I) 26,4 r (NH4)2S04-,neH TeopHH ooiOH'la H:;l'H~ 
JlHTp aMMHaK 'lblKMaJiblll.biTb!Hbl xacarrJiaHpbiC: 

26,4 r _:!_ M(NH4)2S04 = 
(NH4)zS04+2Na0H= NazS04+2Hz0+2NH3 = 132 r/MOJib, 

132 r_ 44 8 n m(NH4) zS04=132q 
26,4: 132=x : '44,8 ' Vm=22,4 JI, 

.X 
26,4 44,8 V(NHs)=22,4·2= 

8,96, x=8,96 JI NHa. 44,8 JI • 
133 

2) DpaKTHKH 'lbiKhiMhiHhi xacanJJa51p hrc: 

~:~~2JIJJ--- ~~~:lo 8,96: 8,512= 100: x, 

x=95%. 

' 8,1512-100 95 
X= - , 

8,96 

Bamrarra W= ~51 2 =095 R-.ua W=95%. 
8,96 ' 

10-12. 200 T CaC03-.n.eH 100,8 T CaO a.lJblHJlbi. D paKTHKH. 
'lhiKbiMhJHbi xacanJiaM:aJibl . 

q93VJIHWH. 1) TeopHH 6oiOH'la H<J'le TOHHa C a O aJihll!MaJlbi· 

Jl.hifhiHhi xacanJiaHpbrc: 

200T t X'f 
:-- ---
CaCOs=CaO+COz 
IOOr 56T 

200: WO=x: 56, 

X=== 
200

'
56

=112i X= 112 T CaO 
100 

M (CaC03) = 100 r/MOJib, 
m (CaC03) = 100 T . 

M (CaO) =56 r /MOJib, 
m(CaO) =56 r. 

2) llpaKTHKH qbJKhlMhlHbl ( 'Yj) xacarrJiaHphlC, 

W== 1~~:=0,9 SI-.n.aW=90%. 

· 10-13. l.Japm.esJI.e KYKYPT KHCJioracbl SHAYPHJIHaa aasoJ~Aa 
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25,6 T KYKYPT.ll.eH 76,832 r KyKypr KHcJJoTaCbl aJJbiHJJ.bi. OJI reo~ 
pHSI 60l0Hl!a aJibiH~taJlbiCblHhiH Haqe npoue.HTH 60JIHp?. . .. 

'laJyJIHWH. I) 25,6 r KYKYPTJJ.eH reopiHI 6oJOH'Ia Ha'le TOHHa ' 
KyKypr KHCJJOT8Cbl 8Jlb!H1!_f:!JJ.blfbll-Ibl XacanJlaHpblC: -

25,6 T X T 

~H2S04 M (S) =32 r/MOJib, m (S) =32 Ti 

""'327 98 T 
M (I-hS04) =98 r/MOJJb, m (H2S04) =98 r. 

2&,6: 32=x: 98; X= 
25

•
6

"
98 = 78 4 X=78,4 T H2SO •. 

32 ' ' ~ 

2) TeopHH 6oiOH4a aJibiHMaJJb'IChlHbiH Hatie npou.eHTHHif ryrHp 
((DpaKTHKH lJb!Kh!ML!Hbl xacanJiaHpblC): 

78,4 T 100% .X= 76,832·100 =9-8; 
76,832 r-- x 0f< 78,4: 76.832= 100: x, 78,4 ' 

x=98% H-JJ.a W = 
7~~~:2 =0,98; W =0,98%. 

10-14. H arpHii 6poMHJI.THIIlH. sprHHIHie 5,6 JJ ( K. III .) xnop 
roMepMeK 6HJien JJa6opatopHH.a.a 32 r 6poM aJlblHJI.bl. On reopuSl 
60IOHlJa 3JiblHM8Jib!CbiHWH Ha4e ·npoUeHTH 60JIHp? . 

lJa3yJJHWH. 
5,6 .~ ~ Vm = 22,4 r/MOJJh, 

1) 2NaBr+Cb=2NaCI+Br2 M(Br2)=l60 r/MOJib, 
22,4 .~ 160 r m (Br2) = 160 F, 

. · V (Ch) = 22,4 n. 

56 22 4 160 ·x = 160·.5,G ..... 4t.) 
I : ' =X: ' 22,4 ' 

2) OpaKTHKH 4b1Kb!Mb1Hbl xacan.riaHpb!CI 

W=~=0,8 H-JJ.a W=80%. 
40 

10-15. 80 r 20 npoueHTJIH CuS04 spmHHHe )].eMHp nnacTim· 
Kacbr 6arhrpJiaHJJ.a nJiaCTHHKa 5 r MHC eJIMeiU)].H. On reopHH 6o, 
IOHlJa 'lb!KMaJJbi MHCHH. H;}'le llpOli,eHTHHe 6apa6ap 60JIS1p? 

lla3yJiuwu •. 1) 3pnm.ue Halle rpaM CuS04 6ap.ll.blrhll!bl xa· 
can.TiaHpwc: 

100 r·JI.a 20 r 
BOr-,--xr 
' ~.so 

100: 80=20: X, X= JOO = 15, X= 16 r Cu$04 

2) _CuS04·JJ.e Haqe rpaM MHc 6apJI.birb!Hhl xacanJiaSlpblC1 
M (CuS04) =64+32+84-160 r/MOJib m (CuSO.t) = 160 . r. 
160 r Cuso.-e --64 r Cu 

16 r- x 11 160 : 16=64 : x, X"""" 
6~~~6 = 6,4 x-=6,4 Cu 
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fl·.na m (cu) = m (CuSO~)·Ar(Cu) = 16·64 6,4 r. 
Mr (CuSO,) 160 

3) DpaKTHKH IJbiKhllllhi xacanJiaHphic: 

W=~ =0,78=78%. 
6,4 

npaKTHKH IJb!Kb!Mbl 6eJIJIH 60JICa, 6aiiiJI3Hfb!IJ M3}l,}l,aJiapbll\ 

MaccaJiapbiHbi s-.na respyMJiepuHu xacanJiaMal\ 

10-16. DpaKTHKH IJhiKhiMbiHhi 85 npoueHT )l,HHHn xacanJJan, 
7,616 JI (K. III .) NH3 aJIMaK YIJHH H:J'-!e rpaM NH4NOa Be H<3'ie 
rpaM NaOH repeK? 

I.Je3yJJHIIIH. I) TeopHH 6oiOH'Ia aJi bniMaJihl NHa-H xacan.1a• 
SpbiC: 

85% --- 7,616 JI 85 100 7 616 X= 7•616 ' 100 = 8 .. 96 
100 o/o X JI : = ' : X, 85 · ' 1 

«=8,96 •'~ NHa. 
2) 8,96 JI NHa aJIMaK Y'-IHH: a) Ha'le rpaM NH4N03 repei<.nll• 

rHHH xacanJiaHpbic: 
x r x r 8,96 r 

NH4N03 +NaOH=NaNOa+H20+NHa 

'80"T 40 r 22,4 ,1 

80·8,96 «: 80=8,96: 22,4, X=--= 32, 
22,4 

«=32 r NH4N0a. 

111 (NH4N0a) =80 r/MOJJb, 
m(NH 4N03) =80 r; 
M (NaOH) =40 r/MQJl b, 
m (NaOH) =40r, 
Vm=22,4 JI / MOJih, 
V(NH3 )=22,4 JI 

6) Haqe rpaM NaOH repeK.LI.HrHHH xacanJiaHpbiC: 
. 40·8,96 

X: 40=8,96: 22,4, x = = 16, X= 16 r NaOH. 
22,4 

10-17. DpaKTHKH %IKhiMbi 90% .nniinn xacan.JJ an, A3vHne 
60 r N aJ caKJiaHH 3prnne eTepJIHK MyK.nap.u.a XJiop ra3bi roi16e­
pHJice, HaiJe rpaM iio.u. aJIMaK 6oJiap? 

I.Je3yJJurnu. 1} TeopHH 6oiOH'Ia naqe rpaM iio.n aJibiHHH.Ll.birhi· 
Hbl xacanJiaHphiC: · 

6Q...!:. ~ M (NaJ) = 150 r/MOJlh, 
2NaJ +Cb= 2NaCI +J, m (NaJ) = 150 r. 2=300 q 
300r 254 r M (J2) =254 r/MOJJb, 

m(J2) =254. 

··; 60: 300=x: 254, x = ~4= 50,8, x=50,8 r. 
300 

· 2} llpaKTHKa.na uaqe rpaM iio.n aJ!biHHH)l,blrbiHbi xacan.11a• 
BpbiCl 



V'~) n Jp3KT!1Im 'lJb!EbiMb!l ihJ xac a n.rJcLSlphlc: 

\V= 
3

'
0 

W= 48%. \V-48%. 
7,5 

t0--20. fiap.n ar v.m .Nl! 16 
I BapHaHT (T~JJ\ HOMcpJi ep) rp aM a M!v'OIHI!"! 

XJiopu.n.n eTepJliiK MYK.J.ap.n.ai<bi a mrap 6H.'IeH 6up.ri ew.n.Hp HJieH l.i.e 
• , • 3JTbiHJl. bl. f'espy MH 60!0 l-Fl3 "fl-Hbl X3C 3!1Jl3M3Jlbl. 

II BapHaHT ()I<.Y6YT H0!\1ep.'Iep) ••. 6oJica, oH.n. a ••. 
aJIMaK Y'-lllH H8'-le Jli!Tp N02-HH cys Be KH CJ1 op o.n. 6HJieH 6Hp.~w­
.U.HpMeJIH. 

1. 6,42 r NH4CI 1,344 .n NH3 
2. ''I =96% 30,24 r HNO:; 
3. 53,5 r N H 4CI 20,16 Jl N l 13 
4. 'IJ = 85% 10'/ , l r 1 IN0:1 
5. 26,75 r NI-l 4Cl 10,08 Jl NH3 
6. 'I =90% 56,7 r HN03 
7. 21,4 r NH4Cl 20,16 JI NH3 
8. 'Yl =87,6% 13,8 r HN03 
9. 5,35 r NH4Cl 1,904 JI NH 3 

10. 'IJ =88% 6,93 r HN03 
11. 10,7 r NH4Cl 2,24 .n NI-h 
12. 11 = 86% 81,27 r HN03 

13. 32,1 r NH4Cl 10,752 JI NH3 
14. '11 =96% 15,12 HN03 
15. 267,5 r NH4Cl 89,6 JI NH3 
16. '11 =75% 37,8 r H N03 
17. 37,45 r NH4Cl 14,112 JI 

NHa 
18. 'l =85% 21,42 r HN03 

19. I 07 r NH .; CI 38,08 J1 NH 3 
20. ·: ·=811% ?G,-16 r I-! N0 .3 

21. I G,05 r Ntl/::1 E•,04 "1 NH3 
22 . ·,; = 90 % 8,1 r HN0 3 

23. 42 ,8 r NH4C I 8,96 JJ Nfh 
24. ·r,= 95% 22 ,23 r HN03 

25. 160,5 r NH4C l 50,4 JI NH 3 
26. -r1 =90% 42,12 r HN03 
27 . 321 r NH 4Cl 107,52 Jl NH3 
28. ·11 =97% 87,3 r HN03 
29. 21,4 r NH4Cl 4,48 JI NH 3 
30. 'tl ~=80 % 36 r HN03 
31. 64,2 r NH1Cl 21,504 JI NH3 
32. ·IJ =8L} % 18,9 r H N0 3 
33. 2,675 r NH 4Cl 1 ,008 JI NH 3 
34. r; =95% 17,15 r HN03 
35. 214 r NH1Cl 44,8 JI NH3 

36. 'IJ = 96% 6,48 r HN03 

fAPbHi)J.(MILII-t Jl.Y3YMHHM TAnMAK 
, .. l 

10-21. 1\yKypT G11 JICII yrJICJWJLhllL rapb!H.LlbiCb!HbiH 4 rpaMh!· 
HbiH. HKblJIM3fb!H,LlCIH 6,3 Jl {K. lil .) ra3 rapb!H,ll.b!Cbl 3MeJie reJJ.li.H . 
fapblH.ll.biHbiH. npou.ewr .LlV3YMIIJIII xacanJJaMa Jibi. 

4e3yJJHUIH. 1) fofi, rapbiii.Ubi,Llai\L>I yrJiepo.u,bin Maccacbi x r, 
6oJicyH, OH)I.a KYKYP.ll.HH. Maccacbi (4-x) r 6oJiap. 

2} x r yr.'lepo)l. HKbiJiaH)I.a HCJ'-Ie JII1Tp C02 31\lCJJe rem1 <m.n.urH·. 
HH xacanJiaHpJiap: 

~ ~ IM(C)=l2 r/MOJib, m(C)=12 r; 
C+02=C02 Vm=22,4 JI/MOJJb, V(C02} =22,4 JJ. 

ffi 22,411 

x: 12=a: 22,4. 
22,4·x 5,6 

a=----
12 - 3' 

5,6x ,, 
a=-- JII-ITp, 

3 
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V'~) n Jp3KT!1Im 'lJb!EbiMb!l ihJ xac a n.rJcLSlphlc: 

\V= 
3

'
0 

W= 48%. \V-48%. 
7,5 

t0--20. fiap.n ar v.m .Nl! 16 
I BapHaHT (T~JJ\ HOMcpJi ep) rp aM a M!v'OIHI!"! 

XJiopu.n.n eTepJliiK MYK.J.ap.n.ai<bi a mrap 6H.'IeH 6up.ri ew.n.Hp HJieH l.i.e 
• , • 3JTbiHJl. bl. f'espy MH 60!0 l-Fl3 "fl-Hbl X3C 3!1Jl3M3Jlbl. 

II BapHaHT ()I<.Y6YT H0!\1ep.'Iep) ••. 6oJica, oH.n. a ••. 
aJIMaK Y'-lllH H8'-le Jli!Tp N02-HH cys Be KH CJ1 op o.n. 6HJieH 6Hp.~w­
.U.HpMeJIH. 

1. 6,42 r NH4CI 1,344 .n NH3 
2. ''I =96% 30,24 r HNO:; 
3. 53,5 r N H 4CI 20,16 Jl N l 13 
4. 'IJ = 85% 10'/ , l r 1 IN0:1 
5. 26,75 r NI-l 4Cl 10,08 Jl NH3 
6. 'I =90% 56,7 r HN03 
7. 21,4 r NH4Cl 20,16 JI NH3 
8. 'Yl =87,6% 13,8 r HN03 
9. 5,35 r NH4Cl 1,904 JI NH 3 

10. 'IJ =88% 6,93 r HN03 
11. 10,7 r NH4Cl 2,24 .n NI-h 
12. 11 = 86% 81,27 r HN03 

13. 32,1 r NH4Cl 10,752 JI NH3 
14. '11 =96% 15,12 HN03 
15. 267,5 r NH4Cl 89,6 JI NH3 
16. '11 =75% 37,8 r H N03 
17. 37,45 r NH4Cl 14,112 JI 

NHa 
18. 'l =85% 21,42 r HN03 

19. I 07 r NH .; CI 38,08 J1 NH 3 
20. ·: ·=811% ?G,-16 r I-! N0 .3 

21. I G,05 r Ntl/::1 E•,04 "1 NH3 
22 . ·,; = 90 % 8,1 r HN0 3 

23. 42 ,8 r NH4C I 8,96 JJ Nfh 
24. ·r,= 95% 22 ,23 r HN03 

25. 160,5 r NH4C l 50,4 JI NH 3 
26. -r1 =90% 42,12 r HN03 
27 . 321 r NH 4Cl 107,52 Jl NH3 
28. ·11 =97% 87,3 r HN03 
29. 21,4 r NH4Cl 4,48 JI NH 3 
30. 'tl ~=80 % 36 r HN03 
31. 64,2 r NH1Cl 21,504 JI NH3 
32. ·IJ =8L} % 18,9 r H N0 3 
33. 2,675 r NH 4Cl 1 ,008 JI NH 3 
34. r; =95% 17,15 r HN03 
35. 214 r NH1Cl 44,8 JI NH3 

36. 'IJ = 96% 6,48 r HN03 

fAPbHi)J.(MILII-t Jl.Y3YMHHM TAnMAK 
, .. l 

10-21. 1\yKypT G11 JICII yrJICJWJLhllL rapb!H.LlbiCb!HbiH 4 rpaMh!· 
HbiH. HKblJIM3fb!H,LlCIH 6,3 Jl {K. lil .) ra3 rapb!H,ll.b!Cbl 3MeJie reJJ.li.H . 
fapblH.ll.biHbiH. npou.ewr .LlV3YMIIJIII xacanJJaMa Jibi. 

4e3yJJHUIH. 1) fofi, rapbiii.Ubi,Llai\L>I yrJiepo.u,bin Maccacbi x r, 
6oJicyH, OH)I.a KYKYP.ll.HH. Maccacbi (4-x) r 6oJiap. 

2} x r yr.'lepo)l. HKbiJiaH)I.a HCJ'-Ie JII1Tp C02 31\lCJJe rem1 <m.n.urH·. 
HH xacanJiaHpJiap: 

~ ~ IM(C)=l2 r/MOJib, m(C)=12 r; 
C+02=C02 Vm=22,4 JI/MOJJb, V(C02} =22,4 JJ. 

ffi 22,411 

x: 12=a: 22,4. 
22,4·x 5,6 

a=----
12 - 3' 

5,6x ,, 
a=-- JII-ITp, 

3 
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6y ep,lle: «a»- x r yrnepo,ll HHaH,lla :>Mene renii~H yrnepo,ll (IV) 
OKCI1,lll1HHH respyMH. 

3) (4-x) r KYKYPT HKb!JJaH,lla H<l4e JJHTp (K, w.) so2 3MeJie 
reJtii<JH,il)1rHHH xacarwaHpbic: 

(4-xl!_ b_!l_ I M ( S) = 32 r/MOJih, m ( S) = 32 r; 
S+Oz=SOz Vm=22,4 JI/MoJJb, V(S02 ) =22,4 JI. 

32 ::- :z:2,4JI 

( l] = 22,4-(4-x) 4-x) : 32=b: 22,4, = (2,8-0,7 x}, 
32 

b= (2,8-0,7 x) J1, 

6y cpJie: «b» (4-x) r KYKYPT HH3H,lla 3MeJie reJieH SOz-HhiH res· 
PYMH. 

4) EI<ap,!!aKbi MariJyMaTJiapJJ.aH awaK,llai<bi ACHJieMaHH aJia· 
phic: a+ b = 6,3 JI. 0HAa «a»-Hblll se «b»-HH. 6axaJiapb!Hbi epHH· 
.n.e roi:'t>IpbiC: 

5,Gx .- •) 8 0 7 6 3 --- -~ - L, - X=), 
3 ' -

5,6 x+8,4--2,1 x= 18,9; x=3 r C; m(S) =4---3= 1 r, 

W (C)= ~ =0,75 H-Aa, U/ {C) =75%, \YI (S) = 100%-75% = 
4 

'=25, W(S) =25% . 
10-22. Mg Be Ca MeTaJwaph!HbTR rapbiHJlbiCbiHbl! ~ 11 rpaMb 

!OlCncpO;l, 6IIJICH 6!-l[JJ1CI1H"Ht1.C 17 r OKUIJL.JlCp lllt. rapblfUl,b!CblHf 

Sl:,lC.,'f~ !Cli lp ;.~B . 1\/\ V TCt.il,/liJ!JLl~l r;Jj)blii)J,!Ji:_·t)J il ) t:t :~t ' jl I\'i :.; TaJ: b!. ;~ ~laC 

1LL'\'.':I'ilt>!1 . 1) roil, Ill (Mh•;) X r ()UJ!C)'H . 0HJW m(Ca) = 
=--" ( i 1-.-: ) r (ioJiap. 

2) x r Mg na•Je rparv1 OKC HJ~ 3MeJ1e n:rapt'!;mll,l:rrum xac arLna· 
Hpbi:: 

x r a 1 /11(Mg)=24 r/MOJJb, m(Mg)=24·2•=48 r; 
?_0:~g +-02 =2l'vlf;0 IIAJ {lV1g0) =40 r/MOJlb, 
Hi- dO r m(Mg) =40 r·2=80 r. 

-., 8 80 X J0 X ' 10 X) x:41:5=a: . a=-- =-• a =(,--::-
0 

r. 
48 6 ' h 

3) (ll-x) r Ca Ha•~e rpaM CaO 9MeJJe reTHpii;:)HLl. II rHHH xa· 
canJiaHpblC: 
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(li-x) r _b_r_/M (Ca) =40 r/MOJ!b, m (Ca) =40 r·2=80 n 
2Ca+02=2Ca0 M(Ca0}=56 r/MOJJb, m(Ca0)=56·2=112 r. 
80 r Il2 I' I 

(II-X) l 80 = b I 112, 

= (77~7x) r. 

b= ll2(ll-x ) 
'<0 

t71-7)x 
=::;;·_;_~- b= 



EKap.uaKhl MarJ1yMaT.napA<lH mel'Lrre JJ.CHJieMJHH ::wa phrc: 

~r + (?7-
7
)x = 17 r, 50 x-H62--42 X=510, X=6 r Mg, 

G 5 
m ( C a) = ll-6 = 5 r. 

10-23. Na20 se Li 20 rapblH.Llh!CbElbi!L 36 rpaMhllibiH rH.rrpoK­

CIIJ\e eBpy;rMerH yLJHH 12 r cyB repeK 6u:I.'Lb!. 0KCHIVlepHil !'apbiH­
,Ub!Cbll!,Ua xep 611p OKCM,J,HH rvraccacb!Hbi xacanJiaMa.'lbi. 

4e3y.~I11UH. 1) f'oi1, m(Na 20) ==X r 60JIC)'H. 0HJU.l m(Li02) = 
= (3G-x) r 6o.1ap. 2) x r Na:<O H3'le rpaM cyn 6u.rieH 6HpJl(::w­

i1;:HI.LJ.HrHHH xacanJraHpb!<:: 

_::__~ ~ I M (Na 20) =62 rhw.no, m (Na 20) =fl2 r; 
Na 20 -+-1-b0=2NaOH IM(I--1:;0)=18 r /M0.1b, m(ll:!C)),='lb r. 
lo2r -rs--r- I 

IS X '') X :1 X '' 0 x: 62=a : 18, a~= --- = --··· ; a= -=·= r .t 1o • 
G:2 ill ill -

3) (36-x) r Li 20 H3'lC rp<lM cys 6HJICH 6Hj)J1Cll!(EJH}J.llfHHH 
xa ca nJiaHp brc : 

(3G---x) r ~- /lv1(Li20) ==30 r/MO.'lb, m(Li 20) =30 r; 
Li20+ H20=2Li0H : M (H 20) = 18 r/Mo.n b, m(H~,O) =Hi r. 
3or- ~~-;- I 
(36-x) : 30=b: 18, 

_ (108-~ \ r 
-~ . H20. 

\ 5 ! 

( :'G -- x) · 18 I 08 -- :3x b = --- = --- -----·---
30 5 ' 

He1Hii<.CJLC: ~:. _~_ ~08 - 3~= 12 45x+3348--93= 1860, 
31 I ,C, ' 

b= 

x=31, m(N;1 20) =3 1 r, m(Li 20) =36-31=5 r, 
10-24. A30T se no;tolHl!l r ;u.ria Jlb!IILIIl rap~>IH JJ.biCb!Hbii-l 8,4 JI­

·HHH Maccachi 4 r. Lu Lljli>'H;:,;Act.II!I>Ill rc·lBppr ,Li.V3YMHHI1 xacan­
JiaMa,lbl. 

4a3yM-lwH. I) Lq>LIIIJll>f.ll<ll\hl <BOTblil respy\lH x JI 6oJICyH , 
OH.LJ.a BO ,.'lOpOJlblll rc-mpy~lll (8,:1 -X .Ji) 60J13p. 

2) X JJ 330Tbll{ M<1CClCbliii,I .\ClC:l!!JiaHpbiC: 
M(Nz) =28 r/MOJih, m(N 2) =28 r, l'!ll=22,4 .ri 1MOJih, 

V(N 2 ) =22,4 .rr. 
22,4 JI Nz Maccacbi 28 r 22,1 JI : x :1 = 28 r : a r 
x JI --,--,--a r 

a = 28 x - ~ a = ( _! _ _), r. 
22,4- 0,8 ' \0,8 I 

3) (8,4-x) ,') BO,UOpO,Ubll-l MaCC3CblHhl X3C3!JJia5lpblC: 
M(Hz)=2r/MoJib, m(H2)=2 r, Vm=22,4 JI/M0.7Ib, V(H2)=22,4 JJ. 

22,4 JI H2-HHI{ Maccacbi 2 r 

(8,4-x} JI- - - b r 22,4: (8,4-x} =2: b 
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b= (8,4-x)2 = ~, b = (8.4-x) r. 
22,4 11,2 11,2 

Hera>KeJl.e amaKJl,aKbl ,D,eH..fleMaHH aJiapbiC: 

~. ~ _ 4· / 14 x+8,4-x=44,8. X=2,8 .'I N2, 
0,8 + 11 ,2 - ' V (H2) = 8,4 JI-2,8 JI = 5,6 Jl . 

10-25. 1\0H Be NaOH raphiHJl.biCWibi caKJiaHu 15,2 r 3prrr­
Hil 6wrapan.nnmJJ.b!pMara 14,7 r I-hS04 xap4JJaHJl.bi. fapbiHJl.hiJl.a 
x ep 6np amrapJl.a H Ha4e rpaM 6ap? · 

lhnyJJuml1. 1) foi1, m (1\0H) =x r. 0HJJ.a m (NaOH) = 
( l 5,2-x) r. 2) x r K:OH-n 6llrapanJJa!ll;lblpMaK y•mn uaqe rpaM 

H 2S04 repeKJl.HTHHH xacanJI<HlpbiC: 

x r a 1 M (KOH) =56 r/MOJlh 
2I\0H+I-l2S04=KzS04+2HzO m(KOH) =56 r·2=112 r; 
IT2r 9'8f M (HzS04) =98 r/MOJib, 

m (H 2S04) = 98 r. 
98 -~ 7x 7x 

a=-=- a =-=r. 
11~ s ' s 

x: 112=a: 98, 

3) (15,2-x) r NaOH-rr 6rrrapanJia!llJJ.btpMara 
H7S04 repeKJ!HrHHH xacanJiaHpbiC: 

rpaM 

(1,5·- x) r b r 

2N aOH + H 2S04 = N azS04 + 21-hO 
-~ 98r 

M (N aOH ) =40 r/MOJib, 
m (NaOH) =40 r·2=80 r; 
M (HzS04) =98 r/MoJib, 
m (H2S04) =98 r . 

(15,2-x) : 80=b: 98, (152,-x):.•H '/-14,S--49x • 
{; =..-.. ----·--·· = ------ • 

1>0 40 

b = (
744

•
8 -~) r H S 0 .. 
40 . ' 

YiH)J.H 3UJ8K)J.3Kbl JJ.eJVJeMaHH H3LIH 6HJWpHCl 

?x + 744,8- 49 x = 14,7; 35 x+744,8-49 X=588, 
8 40 

x= 11,2 r KOH, m (NaOH) = 15,2-11,2=4,0 r. 
10-26. n y3 KHCJlOTaCblHblH, 9prHHHHHH. 47 rpaMbl arnrap Me­

TB J1 bl HarpHli 6H JJ eH 6HpJJe!llJJ.HpHJIN!)J.e KaJl,BJJbl lliepTJiep:le 
24,64 JJ BOJJ.OpOJl. 6eJJymm '-lbll<ll.hl. KHcJioraHblH. n pOILCHT tWHILe!IT· 
pau.!HICb!Hhi xacanJiaMaJibi. 

Lle3 yJHtrnH. I) HarpHH MeraJibi aKTHB MeraJJ 6oJiaHbl Y'-IHH 
1\HCJIOTa)J.aH Be ·cyBJJ.BII BOli.OpOJJ.bl 4b!K3pHp . 

rofi, KHCJIOT3HbiH, M3CC3Cbl X f OOJIC)'H, WOIJ)J.a cyByH. MBCCa• 
Chi (47-x) r 6oJiap. 

2) X r KHCJIOTB)J.BH Ha'-le reBpyM BOJJ.OpOJJ. fienynH!l _'-lhlKHHll.hl· 
rL>Ill bl xacanJJ aHpblc: 

n -lCI+2Na=2NaCl+H2 m (liCI) =36,5·2=73 n 
~ ~~M(HCI)=36,5r/MoJIJ;>, 

· 73"F 22,4n Vm=22,4 JI/MoJI&, v (Hh=22,4 JJ. 
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x. a 0 , , a- _ , a- JI.12• ·?3-- . 2_24. _ 22,4x _11,2x, -(11,2x) · r.z 
73 35,5 36,5 

3) ( 4 7 -x) r cysAaH H8lie JIHTP BOJI.Opo.ll. 6eJiyHH!l I.[bll<HHJI.bl• 
rhiHbi xacanJiaHpbrc: 

(47-x) r ~ M (H20) = 18r/MOJib, 
2H20+2Na=2Na0H+H2 m(H20)=18·2=36 r, 
·"""36'r'" 22,4 JI Vm = 22,4 JI/MoJib, V (H2) = 22,4 JI. 

(47_x) : 36=b: 22,4 b = (47-x)22.4 263,2-5,6x 
36 9 

b = ( 263,2~5,6x ) ~ H
2

• 

4) AwaKAaKhi .n.eH.TJeMe 60IOHLia KHCJIOTaHhllt rvwccachiHhi Tan· 
Hpb!C: 

~ 263,2-5,6 X = 24 64 
36,5 + g , ' 

100,8 x-!-9606,8-104,4 x=8094,24; x= 14,6 r HCL 
5) KHc.'loTaHhiH KOHU.eHTpaiiHHChiHhi xacanJJaHphtc : 

WHCI= 
14

·
6 

=0 81 H-JJ.a 31% H-Aa 47 r/Ae 14,6 r HCl 
47 ' 100 r/;J..e-.,-x !' 

- 14,6°100 - "1 OJ HCI X- -.:> 10 o 

47 

10-27. HaTpni'! 6poMH.LJ.H 6HJieH HaTpHi'i 11o.n.u.nnHHil 13,3 Ill· 
rapbiHJJ.biChiHbi caKJiaHH aprHHe KYMYW HHTpaTblHbiH eTepJIHK 3p· 
rHHH rowyJiaH.n.a 23,5 r qeKyH.LJ.H aMeJie reJIJUL l1JIKH6amKhi ra· 
pbiHJJ.b!HhiH. npou.eHT .LJ.Y3YMHHH xacanJiaM8Jlbl. 

1la3yJIHIIIH. 1) foi'!, m (NaBr) =x r 6oJicyno 0Hna m (NaJ) == 
= (13,3-x) r 6oJiapo 

2) x r NaBr-hiH. H8qe rpaM qeKyHJJ.H (AgBr) aMeJie .rernp·" 
H8HJI.HfHHH xacaaJia5lphiC: 

x r a r 

NaBr+AgNOa=AgBr+ N aN0 3 
-103 r 188 r I

M (NaBr) = 103 r/Mo.!Jb, 
m (NaBr) = 103 r; 
M (AgBr) = 188 r/MOJJh, 
m (AgBr) = 188 r. 

188 X A B x: 103=a: 188; a= 103 r g _ r, 

3) (13,3-x) NaJ n8qe rpaM qeJ<yHJJ.li (AgJ) 
ii&H.nHrHHH xacaaJiaHpbic: 

9MeJie rerHp• · 
I 

( 13,3-x) ,. 11 r 

NaJ+AgN03=AgJ +NaNOa 
150 235 r I 

M (.N aJ) = 150 r/MOJ!b, 
m (NaJ) = 150 r: 
M (AgJ) =235 r/MOJ!b, 
m (AgJ) =235 r. _ 
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(13 3-x)·· : 150=b: 235 b== (l3,3-'-x):!35 = ti:!5,l-47x, 
I I 150 30 

b = (625,l-47x \ rAJ. 
\ 30 I g 

4) .Llen.JieMe JJ.y3yn, ra pb!HJI.h!HhiH. Mace a 
JiaHphlc; 

l88x 625,1-47 x = 23 S 
103 + 30 I I 

5640 x+6438513-484l x=72615, 

x= 10,3 r NaBr. m(NaJ) =13,3 r-10,3= 3 r. 

5) Opor.r.eHT raTHCIWhiK.Tiapb!Hhi ran»{JbiC: 
Iu 3 

W(NaBr)=-' =0774 H-n.a 774% 
13,3 ' • ' 

W(NaJ) =1·-0~774=0,226 H-na 22,6%. 
10-28. HaTpHH Be I<aJJHfT MeTaJIJiapbiHbiH. rapbllllJ.h!CbTHhlll 

10,1 rpal\!bl CYB 6H JJ eH 6HpJleUJll.11pJJf'H J!e 1 , ~~6 !! BDilOf>O.!l.bllt 6~:My· 
HHO llb!K3HJ!blfbl M;:},iHlM 60JIJ\bl. J1JIKH6allJ}Hl!<bl MeTaJJ rapblHllbl­
CbJHll.aKbl MeTaJ1JJapblll Macca yJJyw .;Iepmm He npoueHTJlep!1HM xa­

carUiaMa.Tihl. ()Kora61>1: W (Na )"=0,228 H-ll.a 22,8%, W (K) = 
=0,772 H-na 77,2%.) 

10-29. CuS04 se MgS04 li.Y3,1aphiHblH rapbi!IJlhiCbiHblH 4 r­

·l!bl caKJJaHH .:~pniHe BaC!THHH eTep.fl iJK MyKnapb!Hbi caKJJaSHf 

3pnm rowyJiaH)l.a 6,99 r l!eKyHJlH (B aS 04) 3Me.rJe re.n)lH. llycwa­
pwl HJIKH63UlKbl rapb!H)l.J,JCbll!lla Xep 6Hp llY3Jl<lH IJ::}'le rpaM 6ap? 
()K.ora6hi: m(CuS04) = l,o r, m(MgS01) ==2,4 r.) 

10-30. CuO BC Fe20 3 rapbiHJl.blCblllbiH 24 ! p;Blhll1bl :;.penvl ei\ ­

JI!Ire EJ3YH.ll.e 292 r HCI caKJI~lHil AY3 I<HCJIOTa ::bl x ap 4JI3HJlbl. H,'J· 
KII03LI1Kbl rapblHJJ_Ll JJ.<;Kbi OKCI!/ViepHH npOUCHT 11V31fMHHH X8C8!1· 

JJaMaJibJ. ()Kora6bJ: CuO -33%, fe203 -- 67%.) 
l0-31. FeO Be CuO oi<CHJl.nepna raphlH .ll.blcbJHhiH 29 rpa-

MhiH)l.aH MeT3JJJJ3pbl f3HT3pM3K.flblf3 8,4 Jl (K . Ul.) H~ll!O!)Q)l. X3fJll 

6o.l;1hl. fapb!!I)l. bl)~a Kbi OK CHl[.1epHll x ep 6HpHlliiH MaccacbiHbi xa-

can .naiV!aJJbl. ()Kora6hJ: m(FeO) =9 r, m(CuO) =20 r.) . 
l0-32. MeTaH Be 9Tall ra3Jiapb!HhH~ rapblHll.blCbHlb\ll 10 JJtlT­

pmmH. HHM3fhlHa 23 ./l (K. ill.) KHCJJOpO.ll. xapqJJ81l.llbl. fa3 raphl\1· 

.D.biCblH.LI.a respyMH 6o!OHlJa xep 6Hp ra3b!H npoueHT ny :'!yMHHH 

xacanJJaMaJibl.. ()Kora6hJ: CH 4 - 20%, C2H6 --- 80°i;) 

MaccanapblHbiH R-.ll.a r eBpyMJiepumtH -rar.auyuapbr 
6HJieH tJa3ynAaH Mecenenep 

10-33. MaccachJ 20 r 6oJiaH '.neMHp nJtacTHHIWCbl CuS04 
9prHIJHHe 6aTblpb!JJ.LJ.bl. fiy3yHe MHC lJaHblJJHH )l.eMHp llJI3CTHHKa­
Cbl rypa)l.hlJJl!bl ae I.J.CKHJmn repJJeH.Ile ouya Maccacbl 20,2 rpaM 
6oJI.D.hl. a) H<l'le rpaM MHc 6eJJyHHIJ LihlKJI.ht; 6) Haqe rpaM .D.eMup 
peaKU.HH rHpAH; B} aaqe rpaM FeS04 aMeJie reJIAH? . . 
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lfs3yJIHllJK. l) 0JI3CTIIHK3Hb!H arpaJIM3KJ!blfbl (20,2-20= 
=0,2 r) MHC 6HJICH Jl.CMHpHf{ 3TOM MaccaJiapblHblf{ Ttiii3BYJJ.bl!lblfi 
Xaca6bTHa 60JIHp. 0JiaCTHHK3,l~3 H 1 MOJ!b )J.eMHp peaKJJ,HH rHpell· 
ne I MOJib MHc neMup nJJacTHHKaCbiHa eJIMeuH1<>p. WeifJie.lJHI<JJ.e 
flJI .aCTHHKa arpa.'!Hp. 0HJl.3 HJIKH MHC 6HJJCH Jl.CMplHI. 8TOMJJ3pbl• 
Hblf{ M3CC3JI3pb!Hblf{ T3113BYJJ.h!Hbl 6HJifl<lpHC: 

.M(Cu) =64 r/MOJib, m(Cu) =64 r, M(Fe) =56 r/MOJJb, 
m(Fe) =56 r, 
m(Cu) 64 r-m(Fe) 56=8 
Fe+CuS04=FeS04+Cu 

r. PeaKJJ,H>IHhiH neH.JICMecHHH H3HpbiCl 
8 r arpaJI3HJl.3 64 r MHC tibJI\Hp 

0,2 r--,-- x r --.--

8: 0,2 =64: x, x = 
64

'
0

•
2 

= 16; x= 1,6 r Cu 6e.wyHHn qbH;'1p . 
8 

2) JleMpHH H;:) 1!C rp ai-1 pe31\UIHI r11p~l8HJ.l.HI"HHH xa~_:anJiaHpbic;: 
8 r arpaJJaHJJ.a 56 r 
0,2-,--xr 

X= £_G·0. 2 = 1 4· x== 1,4 r Fe. 
8 • ' 

3) l-!8tie rp aM F eS04 O>Mene reJIHGHJJ.HrHHH xacan.JiaHph!Cl 
M (FeS04) = 152 r /MOJih 8 r arpaJiaHna 152 r FeS04 

0,2 r ·--,·--x r ---,--
152·0,2 8:0,2=152:x,x= -- =3,8, 

8 
x = 3,8 r FeS04. 

lliyHyH. HJihi ycyn 6H.rieH H8l!e rpaM CuS04·H.f{ peaKUHH rH~ 
peHJl.ll f HHH-Jl.e xacan.r1an 6I·l.Jifi<>pHc. 

10-34. Cu (N03) 2 3l>ri1HHHe 6aThipb!J13H I.{HHK rrJiacTHHKacl:l 
0,0I rpaM CH.JICJl.H. a) I-i8 11C rpaM JJ,IlHK peaKlU!H rHpJl.Hi 6) 6~· 
JJYHH!l 'lb!K8H MHC 8TOMJiapbl[lhiH C3Hbl Ha4e? 

Lle3yJJHllll1 , I) PearourHIIbiiL Jl.CH.JieMecHHH H3Hpbic: 

Cu(NOa)2+Zn=Zn(N03)2 +Cu m(Zn) =65 r; 
M (Cu) =64 r/MOJib, 
m(Cu) =64 r, 

. IM (Zn) =65 r/MOJib. 

TanaByTJrapbi 65 r-64 r= 1 P. 

By epJJ.e nJiaCTHHKa eH.JJei1<>p. 
I r ef\JI<lHJl.e 65 r Zn peaKI.{HH rupi1<>p 
0,01 r--,--x r ----

1 : O,I =65: x x= 65 ·~·01 = 0,65; x=0,65 r.; 

2) Halle MHC aToMJiapbi 6enyann llbiKHHAbirblnbl xacanJta• 
HpbiC: 

M (Cu) ==64 r/MOJI&, m(Cu} =64 r. N A =6,02·1021• 
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I r eH.Jwu.ue 6,02 · 1 ()23 aTOM 6eJJyuHn 4biK11p. 
0,01 r--,--xr --,-,--

1: 0,01=6,02-1023 : x, 

N(Cu) =6,02·102 1
• 

X= 6,02·1023.Q,Ol =6,02·102\ 
I 

10-35. AgN03 apntBHHe 6aTbipbiJJaH MHC nJJaCTHHKacbl 
1,52 r arpaJI.UbJ. a) H04e rpaM MHC peaiO~HH rup.uu; 6) H011e 
MOJJb MYJ<;J,ap;ra KYMYlll oeJJYHHH 'lhiK.LJ.bi: 

'4e3yJHHllli. I) PeaKUHHHbiH. .n.eHJJeMeCHHH 51351pbiC: 

l

m (Cu) =64 r; 
2AgN0 3 -t-Cu=Cu(N03)2+2Ag M(Ag) = 108 r/M. OJJb, 

m(Ag) = 108 r·2=216 r, 
M (Cu) =64 r/MOJJb, 
'I (A g)= 2 MOJib. . 

PeaJU{HHHbiH. .ll,€H.JI€M€CI.J 6o!OH43 KyMyill 6HJieH MHCHH. Macca• 
Jiap biHblf{ ranasy.UbiHbi I<ecrHTJletiJpnc: 216 r-64 r= 152 r. 

2) H04e rpaM MHC peaKU.HH mpeu.n.urHHH xacan.riaHpbiC: 
152 r arpaJJaH.n.a 64 r Cu peaK. rup. 
1,52 r --,--x r --,-- 152: 1,52=64: x, 

X= 1,52·64 = O 64_ 
152 ' . 

rn (Cu) =0,64 r. 

3) H8lie MYKAap.n.a Ag 6eJJymm lJbiiUIH.UblrbJHbi xacan.naHpbiCl 
152 r arp() JJau.Ira 2 MOJJb Ag 'IbmHp. 
1,52 r --.-- x r --,--152: 1,52=2: x 

X= ~2 ' 2 = 0,02, 'I (Ag) =0,02 MOJib, 
152 

10--36. AMM HaK eu.n.yp.neH.ue ra3 rapbiH.LJ.biJJapbiHbiH. reBpy· 
MH ( 8IU<H wepT JJepe reTHpHJI€H.Ue) 1000 M3 333.113H,Ubll'bl .UYIOJI,Ubl. 
a) H0'1e M 3 aMMHaK aMe.ne reJJ.LJ.H; 6) HJlie M3 a3oT Be BO.Uopo.u 
pC31\UHH rHp!lfi.LJ.llp? 

l.Je3y .HIWH. 1) PeaKUHHHbJH. .n.eH..neMecHHII 513MaK 6HJJeH pe• 
aKUHR.LJ.aH 8H. B~ cou ra3naphl~ reapyMnepnuu .n.e~ew.n.npnn rep­
M;:JpHc: 

Vm = 22,4 JI/"f..1onb, 
V (N2) = 1 111 3, 

v (NH3) =2 M3, 

V(H2) =3M3 . 

Peai<~HH.UaH ell 1 M3 +3 M3 = 4 M3• Pea i<uHH.LJ.aH co!{ V(Nrh) === 
'= 2 M3 nnliMei<, f8BpyM 2 M3 333Jib!ITJ{blp: 4 M3-2 M3 = 2 M3• 

2) EKap.n.aKbl MarnyMaTJiap .3cacbiH.Ua amaKAaKhl nporrop· 
UHHJiapbl 3JJSipblCi 

a) H;:Jlie M3 aMMHar< 9Mene reJinn.uup? 
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2 M3 a3aJiaH.ll.a 2 M3 NH3 3Mene renii;~p. 
. 1000 ·2 

1000 M3 --,-- X M3 -- 2: 1000=2: X, X=--= 1000, 
2 

x= 1000 M 3 NH3• 

6) Haqe M3 a30T peaKU.HH rHpHHJl.Hp? 
2 M3 a3aJiaH)l.a 1 M3 N2 peaK. rap. 

1000 M 3 -,-X M 3 --

1000 · 1 
2 : 1000 = 1 : X, X = -- = 500, 

2 

X=500 M3 N2. 
B) H8tte M3 BO.ll.OpO.ll. peaKUJlH rupunJJ. np? 
2 M3 a3a.TJaH)l.a 3 M3 H2 peaK. mp. 
1000 M3 --,--X Ma ---

2: 1000=3: X, X= I000· 3 = 1500, 
2 

x= 1500 M3 H2. peaKUHH rHpifap. 

10-37. A30T (II) OKClf.ll.H 6MJieH KHC.JIOpO.ll. ra3JI3pb1Hblfl:, ra• 
pbiHJl.biCbl a3 aarT)l.aH cOil onapbill reapyMMHHH 100 MJI a3aJiaH.ll.bl· 
fbi 8HblKJ18HJl.bl, fapbiHJl.bl.ll.3 H84C MJI 330T (II) OKCHJJ.H 6oJJyll• 
,ltblp? 

lJe3yJJHWH. 

2N0+02=2N02, 
Vm=22,4 JI/MOJib, V(NO) =2 MJl, V(02) = 1 MJI, 

v (N02) = 2 MJI. 

PeaKU:HHHbill Jl.CH.rieMecH 6oiOH4a 1 MJI (3-2) = 1 a3aJ1Hp: .U11ii· 
MeK 1 MJl a3aJiaH.ll.a 2 MJI NO 

100 MJI -,--X MJJ-

1 : 100=2: x, x= 100
'
2 

= 200, x=200 MJI NO peai<mHr 
1 

rlfpifap. 

10-38. fypWyH H11Tp3Tb1Hb!H: 3prHHHHe UHHK nJiaCTHHK8Cbl 
6aTb!pbiJI.ll.bl. PeaKU:IHIJtaH COil nJiaCTHHKa rypa.ll.hiJibln 4eKMJIIHI 
repJICH.ll.C IlJI8CTHilK811blll MaccaCbl 2,84 r ElllKYCHH.ll.CH apTbiK 
60J1.1l.bl. a) H84e rpaM U:HIII< peaKU:HH mp.LI.M; 6) uaqe rpaM ryp· 
wya raihapbiJIJl.bi? ()Kora6bi: a) 1,3 r Zn peaKU:HH rup.nu: 
6) 4,14 r Pb raihapbiJI.Llb!.) 

10-39. CHMan (II) HHTparbiHbill 3prHHMHe 6aTbipbiJian 100 r 
MHC nJiaCTHHKaCbi peaKUMH.LlaH COil rypaJJ.blJibm qeJmneH.ne OHYH. 
Maccacbi 101,37 r 60JI.ll.bl. a) Haqe rpaM Hg(NOsh peaKUIUI I'Hp• 
JJ.H; 6) Haqe rpaM Cu (NOah 3MeJJe reJI.nn? ()l.(ora6bl: 3,25 r 
Hg(NOa)2 peaKUMH rMp.ll.H; 6) 1,88 r Cu (NOa)2 3Mene reJI.n«.) 

10-40. UnHK rrnacr«HKacbi MHC HllrpaTbiHbiH, rypwyH · HHT· 
paTbiHbiH. ae Marnllif cyJib¢arb!HhlH 3prHHJiep«He 6arwphiJI1l.hl. 
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Xai!C'bl !'lprHHll.e nJJllCTr.EXaHh.!fi. Maccachi arpaJiap; Xaiicbl aprm-1· 
,ll,e eH.,18p Be xailcu. aprHHJ\e Macca ylirrel\tC3? 

10-41. i{yM'{UI fiHTp3TbllibiH apriUIHHC 6aTblpbiJI 3H li.eMHp 
t!!JacnmKaC hi 3,2 r arpaJIJ{bl. a) H8LJe MOJi h MYK.n.ap.n.a KYMYlll 
rarha pb!JI )l.bT; 6) pe3I{ll)UI rHpeH J~eMH p 3TOM Jl 3 pb!Hbll{ C3Hbl H8• 
11e? ()J\,ora6br: v (Ag)=0,04 MO.ilb, 6) N(Fe)=I,204·I022 .) 

J0-42. AMMlfarLIH cJmre3H Y'IHH I5 JJ H2 se 5 JI N2 aJiblll· 
JI.bl. PeaKUHH;'l,aJI cor1., r a3 r apblHli.hiChiHbiH. reHp yM n 12 JI 60Jili.hi. 
a) H alle JI NH3 3Me.'le re .11.IHI; 6) Halle JI 1-h pearm,HH rHpli.H? 
(.IK,ora6bi: a) 8 JI NHa 9MeJJe reJIJI.H, 6) 12 JJ H2 pearHI.HH rHp· 

JI.IL) 
10-43. Yn1epo.n. (II) O]{CHli. ll 6HJJeH KIICJ10f>OA r a'3JJ apblllbiH. 

rapb!H ll.b!Cbl. HI<hiJJaHJI.a reapyM 5 MJI a3aJill.hL a) 1-LJ•re MJI CO 
.f!Hll.hl; 6) Ha'Ie MJ1 C02 9MeJJe reJIJI.II? (./I\ora6br: a) 10 MJI CO 
.fiH.ll.hi, 6) 10 MJI C02 aMeJJe reJJJI.H.) 

3KBHB3.1eHT Macca raTH3lllblfbl 

PeaKll)IH rHpHaH M3li.JI.3JiapbiH. se 3MeJJe reJitl8H MaJI..n.aJJapblH. 
Ma cca.na pbr 6np -6up.'1epa 6HJJ eH aKBHBaJieHr Macca nponopuno· 
HaJtli.bi iMap. 0 .1 wei1JJe ¢opMyJia 6HJJeH 6eJJJJeHHJJiit~p : m, : 3, = 
== m 2 : 2i2, 6y ep11.e rn, Be m2 MaJI.li.aJiaphiH Mace a chi, 3t Be 32 
UJOJI M3llA3 JI3p biH 3KBHB3.f!CHT M3 CC3 ,13pbl. 

3KBHBaJJeHT Macca 3JieMeHTHH, aTOM M3CC3HhJH, lllOJI 9JieMetl• 
'J'HH. crexoMerpHK saJJetnJJHJHtrHHe 6oJJaH rarHatublfbiJI.blp. OJI 

rne trJie 6e.rr,leHHn 6eJJHHep: 3= M, 6y epJI.e: 3- 3KBHBaJJCHT 
12 

Macca, M- MOJl Hp Macca, n- Ba.!JeHTml.lmK. 
!0-44. I rp aM MeTaJJ HH aH.n.a 1,4 r OKCHJI. &MeJJe rerHpii;:,p. 

0 J1 MeTa.rJbiH. 3I<BHB aJieHr Maccacr:.mhi ranMaJihi. 
lJeJyJJHlllH. 1) I r MeTa JJ hiH H84e rpaM KHcJiopoli. 6HJJeH 6Hp·· 

Jlt:lllCHJ111 rHH.H KCCrHTJJCH<:lpHC: !,4 r-1 r=0,4 f. 
2) MeTaJJ hiH. .3J<B HIHl JJeHT MaccacbiHbi x aca nJiaHph.!c: 
9(0) ~8 r / MOJl b. 

m1: 3,=m2: 32. fo fr m(Me): 3(Me) ==-m(o}3(0) :. 5y epli.CH 

J : ,3 ( Me) =0,4! b, 3 (Me)= l Xg =20, : 3 (Me) = 20 r j MO.ilb, 
0,4 

H-JI.a: 1 r MeraJJ 0,4 r 0 6HJieH 6HpJJewiidp. 

x r ---.--8 r--
lXS · 

1 : X=0,4: 8, X= 0,
4 

= 20, X=20 r/MOJlh. 

10-45. 3,24 r MeraJI 3,48 r oKCHJI. se 3,72 r cyJih¢HJI. aMeJJe 
rentpfiap. MeTaJibiH se KYKYPJI.HH. aKBHBaJJeHT MaccachiHhi xacan­
JJaMaJJ hi. 
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lJ93fJIHWH. 1) 3,24 f MCT3Jl R;)lJC rpaM KHC.TIOpO,ll. 6HJICH 6np~ 
JierneHAHrHHH KecmrJie rrap uc: 3,48 r-3,24 r=0,24 r. 

2) MeraJibH-( 3KBHB3Jlewr MaccacbiHbi KecrHrJJeif;) pHc 3 (0) = l 

=8 r/MOJ!b, 3,24 r MCT3JI 0,24 I' 0 6HJICH 6HpJIClllH;)p. 
x r -- ~--- 8 r --'-----
0 24. 0 "4. 8 . •.::. ( ) m(Me)-.3(0) 3,24·~ 108 v . X= ;t; • H·Aa v MC = ·- -· = - - = 

' ' ' m(O) 0 ,24 

f/MO.Ilb. X= ~24 ' 8 = 108 X= 108 r/MOJlb. 
0,24 ' 

3) KyKyp.lUill 3KBHBaJieHT Maccacbiiibi xacanJiaHpbrc. 0Hy~ 
y<mn I-I.TIKH 3,24 r Mera .rr bii~ naqe rpaM KyKypr 6HJJeH 6HpJJerueH· 

;uirHHH xacarrJJaHpbiC: 3,72 r-3,24 r= 0,48 r. 3 (Me ) = 108 r/MOJib. 
3 .24 r Mera.JI 0,48 r 6H.TICH 6upJJ . 
108 r --,-- x r ----,----

324 .100 __ 0(4"· _ wsxo,4s_ 16 , . o- o.X X-- - - -
' ' 3,24 ' 

X= 16 I'/MOJ!b. 

o::\(S) _ m(S}· :::;l(Me) G,48·1 08 _ 16 / 
o -- - r MOJlb. 

m(Me) 3,24 

W-46. 2 r HKH B3JJCHT.TIH MCT~l.7lbl OKCH.lUUHIH. AO~TJ:bl rai'na• 
pbJ.TB1arbiHa 560 MJI (IL ru . so.uopo.n xapYJI3HJI:bl. a) OJI Mera.TJbli\ 
SKBHB3JlCHT l\1 3CC3CLIHbl xacarrJl 3M3Jl bi; 6) OKCHAHH. 3KBHB3jJ€HT 
Maccacb!Hbl xac a n~'laMc,JibJ; s) MeTaJlbiH. aroM MaccachiHbi ran• 
MaJ!bl. 

1le3yJIImm. 1) Bo.nopo.LJ,biH a KBtiBaJJeHT reapyMHHACH yryp 
aJiblfl, MeTaol O!<CHA!HIHI{ 3KBHB3JlCHT M3CC3CblHbl xacanJI351pb!C; 
3v (H)= 11,2 JI/MOJlb. 

2 r OJ\Cll/~ 0,66 JJ H 6HJieH 6Hp.TI. 

X f -n ·- JJ ,2 JJ ---,--~-- 2: X=0,56: 11,2, 

X = L!.12. = 40 r X= 10 1'. 
0,56 . ' 

2) MeraJtLIJl :>J\nunaJJCJJT Maccar biHbi TanMaK ytn!H MeTaJibiH 
OI<CH J~HIIIIH :J:\BIIil:I ! Il' IIT M:JCCUCbiH)I.aH KHC.110pO,ll.biH, 3KBHB3JieHl 
M3CC3C'hl H hl a ii bl pHp hiC: 

.3 ( 'M · ) =40-8= 32, 3 ( MC ) =32 r / MOJ!b, 

3) 1\-\eraJibJH. aroM MaccacLI 32·2=64, 

Ar(Me)=64. 

10-47. 11,2 r KOH car<JJaHH aprmm KYKYPT KHC.TIOTaCLIHLIE( 
3prHHH 6tiJi eH AOJ!bl 6urapanJJalll)l.bipbiJica, HdYe rpaM AY3 3MeJie 
reJJep? 

lJa3yJJHlllH. 1) 11,2 r KOH-.ua H;)t.Ie 3KBHBaJieHr Macca KOH 
6apAbirblllbl xacan.ll aHpblc: 3 (KOH) =56 r/MOJib, 11,2 r: 56 r= 
=0,2 31(8 . 

2) 5urapa!rJI3lllM3)1.3H COH, 9KBHBaJieHT KaHyHbl 60IOH'-la 0,2 
9KB K2S04 aMeJie reJiep. 0HAa K.2S04 aMeJie reJieH MaccaHbi xa· 
canJianpblc: 
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8(K2S04) = 174 
=87, ·8(K2S04) =87 r/MoJJb, 

2 

m(K2S04)=87·0,2=17,4, m(K2SO•) =17,4 r. 
] 0-48. 1\'\blliJ.SlK KHCJIOpO,ll. OHJI€H HKH .ll.ypJIH OKCII)l. 9MeJie 

reTHpii<~p. Maecachi 6oJOI!lia 6npHH.ll.e As- 65,2%, 6eiiJJeKHCHH· 

)l.e As- 75,7% TYTHp. 11KH Hr,ll.aHhiH. xep oHpHH.ll.e Mhlll!HI'hiH. 9K• 
BHBaJieHT MaccachiHhi xacanJiaMaJibi. 

lle3yJIIUllH. J) 5HpHH)KH .Slf)l.3ll)l.a Mhllll.Slfb!H. 9KBHBaJieHT 

MaccacLIHbi xacanJia51pbiC: 3 (0) =8 r/MOJJb. 65,2 r As- 34,8 r 0 
6HJJ €H 6HpJI. X f --,--8 f --,--,-

65,2: X= 34,8: 8, X= 
65

'
2

X S = 15, X= 15 r/MOJ!b. 
34,8 

2) 11KHHXUI Hr)l.tlfi)l.a As-HH. 3 KBHBaJJeHT MaccacbiHhl xacan~ 
.naHpbrc: 

75,7 r As 24,3 r 0 6HJJeH 6HpJI. 

x r--,-- 8 r --,--,-- 75,7: x=24,3: 8, 

75·7·8-249 249 I X = - -- X= , r MOJ!b. 
24,3 , , 

10-49. MeTaJihiH. 91\BHBaJieHT Maccacbl 56,2 6oJica, OH.ll.a 

onyH. OKCH.ll.HH.LI.e MeTaJihiH. TYTHH Macca npou.enTH Halle 6oJJap? 

Lla3ymH!!H. 1) MeTaJJhiH. OKCH.ll.HHHH. 3KBHBaJieHT .MaccachiHhl 

xacanJi a51pbrc: 
3(M e) =56,2 r / MOJib, 3 (0) =8 r/MOJl b. 

On)l. a: 3(Me0) =56,2+8=64,2 r/MOJih 3(Mc0) =G4,2 r/MOJih 

5G 2 
2) MeT~lJJbll( Macca np o t(CJJTH: W= -· =0,8759=87,54%. 

64,2 

10-50. 51Ip MCTaJl blH. 8 f cyJibclJ3Tb!H)l.3H ll!OJI M€T3JlbH( 4,9 r 

rH.LI.JlOKCH.LI.H 3J1biH.LI.hl. OJI MeTaJibiH. aKBHBaJieHT MaccaChiHbi xa-

canJiaM a Jibl. . 
t(e3y ,ijHWH. 1) MeTaJiblH. 3KBHBaJJeHT Maccachr x r/MOJib 6oJI· 

cyH, OH.LI.a cyJTb cjJaTbiH. 3I<B HBaJi enT Maccachr (x+48) riMo.1h, Me· 

1'3.'! b!H, fll ;1p 0 KCH;l.H HHH 3 l\BHB3.1l €HT M3CC3Cbl (x+ 17) r/MOJlb 00· 
JJap . 

. 0 H.LI.3 3 W<l i<)J.3K bl f3TH3 lll blfbl a Jiapb!C. 

8 r c yJJ bcpaT 4,9 r f H.ll.pOKCH.ll. 3 MCJie reTHp. 

(x+ 48) r --,-- (x+ 17) --"--
8 : (x -t- 48) =4,9 r: (x+ 17); 8 (x+ 17) '---=4,9 (x+48J l 
8 x+ !36=4,9 x+ 235,2 3,1 X= 99,2, X= 32 r/MOJlb,. 

10--51. 3,7 f rl1.ll.p0KCH)J. 3301' l\HC.lOT3Cbl 6 HJJ€H 6HpJielll,Zl,H• 

pH,'!C H;J,e 8,2 f !HITpaT 3MCJie reTHp.LI.!i. 0.1 M eT 3 .11b!H, 3KBHB<MCHT 
M acc a c bmhr xacanJ1 aMa.lhi. • 

li<:ny.liHlllM. foil MeT3 Jl blH, 3KBl1B3 JlCHT M3CC a Cbl X r / MOJ1b 00.11· 
CyH, OH,J,a , fH )J.pOKCH)l.HH. 3KBHB3JI€HT M3CC3Cbl (x+ 17) r/MOJib, 

HHTp3Tbi H. 3KBHB3Jl eHT M3 CC3Cbl (x+62) r/M0.1b 00-1 ap. llJefl.'le· 
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JIHKJJ.e arnaKJJ.8Khl rarHaUibirbi aJiaphlc: 
3,7 r m.npoKCIIJJ. 8,2 r HilT- paT 3MeJie rentp.LI.H. 

· (x+ 17) r --,-- {x+62) r --,-"-
3,7 (x+62) =8,2 (x+ 17), 
3,7: (x+ 17) =8,2: (x+62), 

90 
3,7 x+229,4=8,2+139,4, 4,5 X=90, X=

4
-;:-=20, X=20 r/MOJJb4• 

,;) 

10-52:3 r MeTaJI KHCJ!OpOJJ. 6HJieH 6up.1tUIHll, 5 r MeTaJI OK• 
CHJ].HHH 3MeJJe renipJI.l:l. 0Jl MeTaJihll{ 9I<BHB3JieHT M8CC8Cb!Hhl xa~ 
carwaMaJibl. ()K,ota6hi: 12 r /MOJib.) 

10-53. 2 r MeTaJI Kl:!CJIOpO,n 6HJJeH 6HpJieWIIn, 2,5 r OKCHI(1 

6poM 6HJieH 6Hj)Jlewun, 7 r 6poMHJJ. sMeJie rerupi18p. MeraJibiH. 
Be 6pOMhll-l. 3KBHBaJJeHT M3CC3Ch1Hhl T3rJM3Jlbl. {JK,ora6bi: 3(Me) =o 

=32 r/Mo"'1h, 3(Br) =80 r/MOJJb.) 
10-54. yq B3JJeHTJ!H MeTaJJ 01\CHJI.HHHH. 5 rpaMb!HbiH. )l.OJibl 

rai1iapbiJIMarbi yq~m 2,1 JJ BO.LI.opoJJ. (K. w.) xapqnmtJJ.bi. Mera­
Jib!H. 3KBHB3JieHT M3CC3Cb!Hbl, MeT8Jl OKCHJI.HHHH. 3KBHBaJieiiT 
MaccachiHbi se MeTaJihiH. aToM MaccacbiHbi xacannaMaJJhi. ()K.o• 
ra6bi 3(Me0) =26,7 r/MOJJb, 3(Me)=l8,7 r/MOJJh, Ar(Me)=56.) 

10-55. MHCHH. OKCH.LI.JJepHHHH. 6uprme MHc Maccachi 6oiOH'la 
80%, 6eiinermcHH.LI.e 6onca 88,9% ryTHp. Xep Hr.naiina MHCfiH. 
3KBHBaJieHT MaccachiHbi xacannaMaJibl. {)K,ora6hr: :3 (Me)= 32 
r/MOJ!b, :3 (Cu) =64 r/MOJib.) 

10-56. 7 r OKCHJJ.JJ.eH 17 r cyJih<}laT aJibiHJl.bl. MeraJJbiH. 9KlHI­
BaJieHT MaccachiHhi 'tarrMaJJhl. {./K,ora6bl: 20 r/MOJJh.) 

10-57. 83yH.LI.e 3,28 r Ca {N03)2 caHaJJaHH 3pnme erepmtK 
MYKJl.8pJl.a Na2COa 3prHHH rouryJIJl.hl. a) H<)'le rpaM CaCOl: 
6) H8'1e rpaM N aNOa 9MeJie renep? ()K,ora6hl: a) 2 CaCOa; 6) 3,4 t 

NaNOa.) 
10-58. 3rep MeT8JlbiH. 9KBl:!B8JJeHT M8CC3Cbl 12 r/MOJlb 60JI· 

Ca, OH,ll.8 OHYH: OKCl:l.li,HH.ll,e MeTaJ!bi!{ Macca npoU.eHTH HC>'Ie 6o­
Jiap? (IK.ora6br: 60%.) 



XI 6an. fAJIOfEHJIEP 

1. X.nopbU\ aJIHblllibl ue X;}CMer .nepu 

11-1. 16 MOJib xJioposo.n.opo.tr. Mapraue~ (IV) OKCHAH OHJJeH 
~33pa T8CHp .3)1.eH)I.C XJIOpyH. H8'le MOJibl 3Jib1Hllp? 

lJeJyJIHlliH. 

Mn02+4HCl =MnCh+2H20+Clz 'I (Clz) = 1 MOJJh. 
16 MOJi b X MOJ!bl 'I (HCI) =4 MOJib, 

4 MOJ!b 1 MOJ!b 

16. l 
16: 4=X: 1, X= --:f-= 4; X=4 MOJ!b Ch. 

11-2. 24,5 r 6eproJieT AY3YHa AY3 KHcJJorachiHhl racHp STJIH~ 

pHn, H8'le rpaM XJIOp aJIMaK OOJJap? 
1Je3y JlHlliH. 
24, 5 r x r 

I(CIOa+6HCl=KC1+3HzO+SCf; 
122,5r 213r 

M (KClOaJ = 122,5 r/MOJJb, 
m (KCIOa) = 122,5 r; 
M (Cl2) =71 r/MOJih, 
m(Cl2}=71 r·3=213 r. 

24,5·213 24,5: 122,5=X: 213, X= == 42,6 
122,5 

x=42,6 r, 

11-3. KaJIHM nepMaHrauarbma AY3 KHCJJOTaCbi racHp 9T.JlH· 
pHJieH.n.e x.7IopH.n.Jiep se XJiop 6eJmyn '!biKf!.p. PeaK~H51HhiH. aJJeKT· 
poH .n.eH)JeMeCHHH AY3MeJJII se 5,6 JJ XJJOp aJIMaK Y'!HH Ha'le rpaM 
KMn04 repeK.n.HrHHH xacanJiaMaJJbi. 

lJ 93 YJIHlli H. 

x r 

+ 7 -1 
2KNI.n+704+ 16HCl- 1 = - ...... -

5,6 Jl 

+2 . = 
-= 2KC1+2Mn+2CI2+8Hz0+5Cl ~ 

M (I\Mn04) = 158 r/MOJJb, 

m(KMn04) =158 r·2=316 r; 

Vm (Clz) = 22,4 JJ/MOJJh, 

V(CI2)=22,4 JI·5=112 JI. 
316 r l1'2Jl 

2 J. Mn+7 +5e=Mn+2 

5 2Cl-1-2e=Cl ~ 
X: 316=5,6: 112, 

316·5,6 15 8 X=--= 
112 ' ' 

x= 15,8 r I(Mn04• 

11-4. 60%·H XJIOp 40%·H BO,ll,OpO.Jl OOJiaH 1 JI ra3 rapbiH)llil~ 
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Cbl napTJiaJJ.b!Jl)J.bl. HeTIDI\,e)l.e 3MeJie re.'ICH ra3 rapbiHJJ.biCbiHbT!J. 
reBpyMH 6mow1a TYT?.H npm..I,CHTJiepHim xacanJJaMaJibi. 

iJe3y.IJHrnM. 1) fapbiHJJ.biJJ.a Hd'le mnp XJlOp 6apJJ.blfbiHbi xa­
carrJiaHpbic: 

100 JI-JJ.e 60 JI Cl2 6ap 
1 JI-)J.e-,- X JI , . 100:1=60:x, 

1·60 . 
X= - =0 6 JI=600 MJI, 

100 , 

2) I-b'Ie mnp 
-0,6JI =0,4 JI. 

BO,HOpOJJ. 6 ap)J.b!fh1Hbl KecrHTJICH;=JpHc: JI-

3) PeaKUHHJJ.aH 
cannaHpbiC: 

COli H~'le JlllTp HCI 3MeJie reJiiidHJJ.HfHHH xa· 

0,~0~ ~ 
J-h+CI2=2HCI 
In G -2-.~-~ I 

Vm=22,4 JI/MOJib, V(H 2 ) =I JI; 
Vm=22,4 JliMoJib, V(C)z) =I Jl; 

Vm=22,4 JI/MOJJb, V(HCI) =2 JI. 

1 JI H2 Be 1 JI Cl2 6HpnewiidH)J.HrH ce6dTIJIH, 0,4 JI H2-JJ.e 0,4 JI 
Cl2 6HJieH 6HpJiewep. lllepr)l.e xJiop apTbiK (0,6 JI-0,4 JI = 0,2 JI} 
t>epJJeHJHirH Y'IHH, xacarrnarnhirbi BO)l.OpOJJ. 6HJieH rei!HpitdpHcl 

0 4·2 0,4: l =X: 2 JI, X= -'- =0,8 JI HCI. 
I 

PeaKUHHJJ.aH COH. ra3 rapbiH.Ub!Cbi: 0,8 JI HCI ae 0,2 JI Cl2. 
npoueHt .ll.V3YMH: 1 .TI rapblH)l.bl)J.3 0,8 JI HCl 1 : 100=0,8: X 

100 JI --,--X JI --,--

X= JOO;O,S =80, X=80% H-)l.a W = O~S =0,8=80%, 

100%-80% =20% Cl2. 

XJiopoBOJl.opo.n. ne .lf.Y3 KHCJIOTacbl 

lt-5 . ./Ke6eJIJJ.e l!biKHH Haxap )l.Y3YHbii1. )l.Y3VMHH)l.e (opra xa.;. 
can 6HJieH) 93,6% NaCI, 0,19% MgCl2, 1,1I %CaCb se 6awra 
rapblH)l.hiJiap 6ap. 9rep rnoJI .ll.Y3YH. 500 rpaMbi KYI<YPT KHcJJora· 
Chi 6HJieH HllJJJCHIIJICe, 36 rrpOUCH'f.'lH )l.y3 KHCJIOT3CblHbiH. Haqe 
rpaMbiHbl aJIMaK 6oJiap? 

lJe3yJIHUIH. 
1) 500 r-)l.e Harle rpaM apacca NaCl 6apJJ.birb!Hbi xacanJia• 

S!phlc: 
100 r-,11,a 93,6 P NaCl 
500 r - X I' - n-

100: 500=93,6: x, .x = 
93

•
6

'
500 == 468,0, x=468 r NaC.l 

100 

2} 468 r NaCl-JJ.aH H<l'le rpaM HCI aJJhlHHH)l.blfb!Hbl xacarJJia• 
HpNc~ 
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468 r x r 

2N'iCI+H2S04=Na2S04+2HCI 
117 r 73r 

M (NaCI) ·=58,5 r/MOnb, 
m(NaCI) =58,5 r·2=11'7r; 
M (HCl) =36,5 r/MOJib, 
m(HC\) =36,5 r·2=73 r. 

468: Il7=x: 73, .x = 
468

'
73

=-- 292 x=292 r HCI. 
117 ' 

3) H<)tie rpaM MgCb 6apJJ.birhiHbl xacanJiastpbiCl 
100 r -- 0,19 r MgCI2 
500 r -- x r --"--

100: 500=0,19: x, .x = 500
'
0

•
19 = 0,9S, x=0.95 r MgCh 

l(j() 

4) 0,95 r MgC\2-neH Haqe rpaM HCI aJihiHH!IJJ.DirbiHbi xacan­
qxaHpbiC: 

O,'l5 r x r 

MgCI 2 + H2S04 =MgS04 +2HCI 
95r 73 r 

M (l\1gCI2) =95 r/MOJib, 
m (MgCb) =95 r; 
M (I--IC!) = 36,5 r(MOJih, 
m(HCJ) =36,5·2=73 r. 

0 - 0,95· 73 73 ,90: 95=x: 73, .x = --= 0, ~, x=0,73 r HCI. 
93 

5) H<)'le rpaM CaCb 6ap,u.birbiHbi xacanJJaHpbiC: 
I 00 r - 1, I1 r CaCb 
500 r - x r - "- . 

500 ' 1•11 5 55 5 r.: C Cl 100:500=1,11 :x, X= =, , X= ,,)5r a 2· 
100 

6) 5,55 r CaCb-.u.aH H9lie rpaM HCI aJibiHHHJJ.birhiHbl xacan· 
II3HpbiC: 

1\,.55 x r M (CaC)z) =Ill r/MOJib, 
CaCh+H2S04=CaS04 +2HCI m(CaCb)=lll r; 
l,ll r '"]3"f M(HCI) =36,5 r/MOJib, 

m(HCI) =36,5 r·2=73 r. 

5,55: Ill =X: 73, .x = 
5

'
55

'
73 = 3 65 x=3,65 r HCI. 

Ill ' , 

7) /K,eMH 3MeJie reJien HCl TOnJiastpbiC: 292 r-t-0,73 r+ 
·-3,65 r=296,38 r. 

8 ) 3MeJie reJJeH .U.Y3 KHCJIOT3CblHblH, M3CC3Cblllbl xacanJiaHpbiCi 
296,38 r. 36% 296,38 : x = 36 : I 00, 

x r 100% 

x = 
296

•
38

'
100 =828 5 x=828,5 r HCl. 

36 ' ' 

"11·-6. XJJopoaonopoJJ.hiH. CHHTe3H y'IHH ne>K.HH, eHJJ.YPH>KiiJIH· 
rH 6up nnKe-ryHJlli3.U.e 25 T HCI-nbrp. 3rep Bo.u.opo,u.biH. Maccacbl 
peai<UJ:iHHbiH. .u.eH.JJeMecH ooiOH'la TaJJan 3JlHJJHUJHH.U.eH 3% apTbH{ 
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aJibJHHH.ll.hlrhl Ha3apa aJihmca, llJOHYH 5J jJbi MaccaJThi HCI aJJMa K 
YGHH Halle TOHHa xJJop Be so.uopo.u repeK? 

lJaayJUtwu. 1) 25 T HC! aJIMai< Y411H HJlie TOHHa x.nop re· 
peK.n.HrHHH xacanJiaHpbiC: 

X T 25 T M (HCI) =36,5 r/ MOJib, 
H2+CI2=2HCI m(HCI ) =36,5 T·2=;=73 r; 

il T 73 T M(Cl2)=71 r/MOJlb, m(CI 2)=71 T. 

X : 71 = 25 : 73, - 11·25 - 24 3 X---- ._ 
73 . ' ' 

x=24,3 T Clz. 

2) PeaKII,HHHhiH. .n.eH.7leMecH 6moHLJa 25 T HCJ anMaK Y'lHH 
Halle TOHHa so.n.opo.n. repeKAHrHHH xacarvlaHpbiC: 

X T 25 T 

Hz+Cb=2HC1 
2T 73 T 

x:2=25:73, 

M (HCJ) = 36,5 r/MOJJb, 
m(HCJ) =36,5 T·2=73 T; 

M (Hz)= 2 r/MOJ!b, m (H2) = 2 T. 

2·25 () 68~ X=-=v 0 
73 ' ' 

X=0,685 T H2. 

3) 3rep so.n.opo.n. .n.ei{J1€M8HHH. TaJJ a6b!HJI.aH 3% apThlK 6oJJca 
HalJe so.uopo.u repeKJI.HrHHH xacannanpwc (8xn11 repeK 6onaH 
BOAOpOJI. 100% JI.I1llHD rapa.nca, OH.Ua OHYii 97 %-H raT Ha WaH· 
Ablp): 

97% 0,685 T 100 T-- 97 T 
H· .ua X T --0,685 T 100% 

--- XT 

97: 100= 0,685: X, 
0,685· lOll 0 7 x= - ' •. 

97 
X=0,7 T H2. 

1 l-7. 14,9 r K3JJIIIJ X.JIOpHJlHHe eTep.IJHK XaJJ,na I<yKypT KHC• 
JIOTaChiHhi rolliMaK 6HJJeH aJIHaH HCl-11 192,7 r cys.na 3peT.'l.HJiep .. 
AJIHan 3prHH.Ue HCl H8l!e npolLeHT TY'rnp·t 

lJsaymtwH. I) Halle rpaM HCI sMeJle reJuK.erHHH xaca nJJa;, 
Hphic: 

14,9 r x r IM (KCI) =74,5 r/MOJib, 
2KCl+H2S04 =K2S04 +2HCJ m(KC1)=74,5 r·2=149 r; 
149 r 73f

1

.M (l-ICI) = 36,5 r/MOJJb, 
m (HCI) =30,5 r· 2=73 r. 

14,9: 149=.t: 73 r, x = 
14

'
9

'
73 

= 7,3. x=7,3 r HCI. 
149 

2) AJJnan 3prHHHI~ nponeHT KOHII,eHTpaUHHCblllbi xacanJraHphiCI 
192,7+7,3 r=200 r 3prHH 
200 r· .na 7,5 r HCJ 
100 r -,- x r -,- 200: 100=7,3: x, 

x = 7
•
3

"
00 

= 3 65 x=3,65°,'-0 • 
200 ' • 
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11-8. J1a6opatopHR,lla 11,7 r H3TpHi:f XJIOpH.llHHe KyKypT KHC· 
JioracbiHblt{ erepJIHK MYK.llapbr roUJyJlbiJJ a.'!HaH HCI-H 44,89 r 
CYBJI.3 3peTJJ,HJiep. 9rep XJIOpOBO.llOpO.llhlt{ npaKTHJ{H llbiKb!Mbl 
70% 60JI3H 60JIC3, OH)!.a 3JIH3H 3prHHHI-{ npOQCHT I<OHQeHrpaQHH· 
ChlHhi xacan.naMa.TJhi. 

lJtny.1HUIH. 1) XJioposo,nopO.llhiH. reopHR 6oroHIIa llhiKMaJi hl· 
ChiHbi xacan.rraRphrc: 

11,7 r -~ M(NaGI) =58,5 r/MOJib, 
2NaCI +l-hS04= NazS0d-2I-ICl m (NaCI) =58,5 r·2= 117 r; 
-mr -73"r M (HCl) =36,5 r/MOJ!b, 

m(HCi) =36,5 r·2=73 r. 

- 11 •
7

'
73 -73 73 HC! 11,7: 117=x:73, X- - , , X=, r . 

117 

2) DparnHKa.u.a aJIHaH HCl-H xacanJiaRphic: 
100 r-- 70 r HCl 100:7 3=70: x, X= 

7~ = 5,11, 
·7,3 r -- x r ' 100 

x= 5,1 1 r HCl. 
3) 3prMHHHHH. MaCcaCblHbl Be npO!LCHT l<OHQCI-ITpaU.HHCb!il bi 

xacmVJaRpbrc: 

44,89 r+5,11 r=50 r 50 r -.lla- 5-11 r HCl 
1.00 r- x r 

50: 100=5,11; X, X= lOO·S,ll = 10,22, 
5!1 

\\' 
5

•
11 

· o 1 o· <>2 1 o 2') 0' S!- Jta = - = ~ = - /0. 
GU ' ' 

X= 10,22% HCI. 

11-!J. Aiuai(Jl<ll\bi pcai(IlHHJwp;La :>JJer{TpOH 6aJiaHC ycyJlhi 
61! .1I<.'H K0.3<jHfJHUHeHTJJCp fOHM3Jibi: 

1 Fe+Cl2-+FeCh 3. Clz+NaOH-+NaCI+NaCIOz+HzO 
2. NaCl02~NaCl+Oz 4. Ch+KOH~KCI+KC!03 +H20 . 

11- tO. 5aJIJJOH.lla 7,1 Kr rhiCbiJiaH XJiop 6ap. OJI Ka.llaJibl 
UH~ prnepe re 1mprwce, Ha'-le respyM ryrap? ()f\.ora6bi: 2,24 M3.) 

Il-l t. a) XJiopyH.; 6) xJJopono.uopO.llhiH. xosa Be BOJI.OPO.lla 
l'epa .llbi l<bl3JibiKJiaphiHhi xacanJiaMaJihi. ()f{.ora6hi: a) p (xosa) = 
= 2,45, D(H2)=35,5; 6} D(xosa)=1,26, D(Hz)=l8,25.) 

11-12. l JI BO.llOpO.ll 6HJJIW 1,5 Jl X.lOp f33JI3pb!Hbll{ rapbiH· 
,llhi (' hi napr.laJ!hiJJJI.hi. PeaKUHR.llaH COH.Khi 3Me.1e reJieH ra3 rapbiH­
.Ilhl r b!HblH renpyM.lepH HaXHJIH? ()Kora6hJ: 2 JI HCI Be 0,5 JI Cl2.} 

11-13. Erep.-1HK MYKJI.ap.u.aKbi KYKYPT KHc.'!oracbJHbi 46,8 r 
ttaTpu?i xJiopH.llHHe TC:)CHp 3T.llHpHJJHn aJIHaH HCI-bl 170,8 r cys­
Aa 3peTiUUiep. AJJHaH 3prHHHH. npou.eHr KOHQeHrpaU.HRChiHhi xa­
can .. 1aMa.1lbl. ()f\.ora6hi: 14,6% .} 

11-14. 59,6 r KaJIHi:f xnopH.U.HHe KYKYPT KHCJiorachiHbl TacHp 
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3T,UHp!i.7lllD 8JIH8H XJJOpOBO.UOpO,Ubl 173,72 r cys,ua 9pCT,IU1JJep. 
3rep XJIOpOBOJlOpOJibll{ npaKTH!<H '-lb!Kb!Mbl 90%-e 6apa6ap 60"1-
ca, aJIHaH 3prnB.IIe H Cl H<:lLie n poJJ.eHr ryrHp? (./K,ora6bi: 13,14% 1 

'l>rop, BpoM Be HO)l. 

1 l-l 5. <I>ropyH. KHCJIOpO.U 6HJICH 6HpJielllMeCHH,Ue KHCJIOpO• 
.D.bll:{ 8 a. 6.-He qnopyH. 19 a. 6. JlOrphl reJJiiClp. lllo.1 6up.rieWMa· 
HHH. <!JopMy.nachl H8XHJIH? 

8 19 
lJaJyJmrnH. 0: F= - : - =0,5: 1 = 1 : 2. 

16 19 

On ¢opMyJia OF2. 
tt-16. KaJinii HOJlHJlB 6oJtaH 9prtme H'IHHJle x.rrop 6onan 

xosa roii6epH.ri.IIH. Myn.IIa 1,27 r i'IOJI 6e.nyHHn %IKJ!bl. faJiaH ra• 
3hiH. respyMH 4888 MJI-e 6apa6ap 6oJIJlhi. XJiopJibt xoBa.IIa respy• 
MH 60IOHLI8 HCliJe npOJJ.CHT XJIOp 6ap,Ublfb!Hbl KCCfHTJJCMCJIH. 

lJeJyJIHrnH. I) HCJIIe respyM xJiop 6apJlblfbiHht xacanJiaHpblct 

x.,!!_ 1,27r M(J2)=254r/MOJib, 
2 KJ+Cl7 =2KCI+J2 m(J2)=254 r; 

22,4JI 254 Vm = 22,4 JI/MoJib, 
V (Ch) =22,4 JI. 

x:22,4=1,27:254, X= 
22

•
4

'
1

•
27 

=0,112 JI=112 MJJ, X= 
254. 

-= 112 MJI Ch. 
2) XJiopJJbi xoBaHhiH. respyMHHH Be OHJl8Khi xJJopyH. ryrHH 

npoJJ.eHTHHH xacanJJaHpbrc: 4888 MJI + 112 =5000 MJJ, 
5000 MJJ XJIOpJJ hi XOB8J18 112 MJI 
100--"---n-- X --

5000:100=112:x, x-.!..!.?· 100
-2,24, x=2,24% Cl2 . 

. 'jOOO 

11-17. TypKMCl!IICTal!bll{ ryn6aTap paliOHJiapbiHhiH. epacrhl 
cyaJiapbr floJlHJlJiepe Be 6poM HJVIepe epaH 6aM.IIbip. WoHyH yiimt 
He6Hr,uar.na Be 4e.riei(CHJte fw.n 6poM eH,uypHJIHClH 3aBO.IIJiap 6ap. 
roryp)lene.ne I Jl cya,ua uaTpllrr opOMHJlHHHH. 257,5 r, HaTpH11 
f!OAHJIHHHH 30 r 6ap. OJI CYBYil 1 M"-.na naiJe rpaM 6poM se AoA 
6ap? 

lJeJyJIHwH. I) 1 JI cyB.IIa HCJ'Ie rpaM 6poM 6ap.LlhirbiHbl xa· 
canJiaHpbtC: 

M (NaBr) =23+80= 103 r/MoJih, 
103 r NaBr-.ue 80 r Br 
257,5 r --,.-- x r 

257,5·80 200 X=- = • 
103 ' 

m(NaBr) =23+80= 103 r. 
103: 152,5=80: .l'. 

x=200 r Br, 

l M3 cyB.lla 200·1000=200000 r H-Jla 200 Kr Br 6ap. 
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2). l JI cys.ua HCJ'Ie rpaM lio.u 6ap.ublrh1Hbl xacanJiaHphlc: 
iH(NaJ)=l3+127=150 r/MOJib, m(NaJ)=23+127==l50 r, 
150 r NaJ-.ua 127 r J2 

30 r --.. -- x, 
127·30 

150: 30= 127: x, x= -- = 25,4. 
150 

X=25,4 r J2 1 M~ CYB.Ua 25,4 ·1000=25400 f H-.Ua 25,4 Kf HO,ll. 
6ap. 

11-18. fyM;(arnarw epacrbT cysyH I JirnpH 6yrap.z:r.brJiaH.u.a 
251 rp a!VI HaTpui1 6poMH .LU1 6uJICH HaTpHfi HO.LJ. H.LJ.HHHH. rapbiH.IJ.bl· 
Cl.>I aJILIII .ll.bl. AH aJI II3 y4HH aJIHaH UJOJI cysyn 6wp JIHTpHHe apTbiK­
Ma'I aJIH aH KYM YW HinpaTbT rom yJraH.a.a 446,5 r 'IBKYH.Ll.H .9MeJie 
renrp;uL EpacThi cys.ua HCJ'le rp aM HarpHH 6pOMH.U.H se IWTp!-di 
fiOW{JLJ1 6a p? 

lfrnyJUilUH. 1) fofl, HaTpHfi 6pOMH.UH X r 6oJICyH, OHJJ.a 
(NaJ) = (251-x) r 6oJi ap. 

2) x r NaBr HCJ'Ie rpaM 'lBKYH.UH (AgBr) .9MeJie reTHpit;;>H.UH· 
rH xacanJi aHpbic: 

xr ~-
NaBr+AgN03=NaN03+AgBr 

lil3 r 188 r 

M (NaBr) = 103 r/MOJib, 
m(NaBr}=103 r; 
M (AgBr) = 188 r/MOJib, 
m(AgBr) = 188 r. 

x: 103 r=a: 188, 
188 X A B a=1o3 gr. 

3) (251-x) r .NaJ HCJ'Ie rpaM 'IBKYH.ll.lf (AgJ) .9MeJie retnp-
ii<lHJJ.HrnHn xacanJiaHpbrc: 

(% 1-x( r ~ 

NaJ +AgN03= NaNOa+AgJ 
150r ~ I 

M (NaJ) = 150 r/MOJib, 
m(NaJ) =150 r; 
M(AgJ) =235 r/MOJib, 
m(AgJ) =235 .r. 

(251-x): 150=b: 135, b = (251-x)235 = 11797-47 x r AgJ. 
l !iO 30 

a+ b = 446,5 .ueHJieMe.ueH yryp aJibln, awaK.uaKbl ,ll.eH.JieMaHH 
8JI5IpblC: 

188 X 11797-4 7 X = 446 5 
IM + ~ ' ' 
564 0 x+ 1215091-4841 x= 1379685 
799 x= 164594, x=206 r NaBr 
m (NaJ) =251 r-206 r=45 r. 

11--' 19. KaJibU.nfl <t>TopHJJ.IfHHH 80 npou.eHTn peaKU.nH rnpiiaH 
6o11ca, OH.LJ.a 2,5 Kf. 40 npoJJ.eHTJIH ll.TiaBHK KHCJJOT3Cb!HbL aJIMaK 
Y4 HH r epel{ 6oJiaH K3Jlbll.UH <Ptopn.uHHUH. MaccacbiHbl xacanJia· 
M a;\bl. 
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IJ93fJIHWH. J) 40%-Jrn 2,5 Kr IIJJ3BHK KHCJJOT3CblH)J.3 H~tJe Kr 
HF 6apJI.birbi xacanJJaHpbiC: 

100 Kr-JI.a 40 Kr HF 

2,5 Kr -,- X Kr -,-
40·2,5 

100 '2 5=40 'X X=---'-"-= 1 !{i' . ' . , 100 • 

2) I Kr HF aJJMaK ytJHH H<JtJe Kr CaF2 peaKIJ,HH rHpiiaHJI.IIrH·. 
HH xacanJJaHpblC: 

x Kr _!2.: M (CaF2) =78 r/MOJJh, 
CaF2+H2S04=CaS04+2HF m(CaF2) =78 Kr; 
78 Kr 40 Kr M (HF) =20 r/MOJib, 

X: 17=1: 40, X= 'iS· I= 1,95; 
40 

m(HF) =20 Kr·2=40 Kr. 

x= 1,95 Kr CaF2. 

3) E>rep peaKIJ,IIH raTHaiiiaH CaF2 80% 6o.Jica, OHJI.a Halle Kr 
CaF2 repeKJI.HI'HHII xacanJJaHpbiC: 

1,95 Kr 80% 1,95 ·: x=80: 100, x 
1

'
95

8
':

00
=2,4375, 

XKr--- 100% x=2,4375 Kr CaF2. 
11-20. Ka;~aJJbi mepTJiepJI.e 6Hp reapyM cyBJI.a 600 reapyM 

6poMBOJI.opoa apefiap. OJI spriiHH~ rrpoueHT KOHuenrpauiiHC~ Ha• 
XH.llH? 

lle3yJnmtH, 1) foil, cya 1 JJ 6oncyH HBr- 600 JI 6oJiap4 
0Haa 600 JJ HBr-hiH MaccachiHbi xacan.TJaHphic: 

M (HBr) =81 r/MoJih, m(HBr) =81 r, Vm=22,4 JI, 
22,4 JI HBr-uH. MaccacLI 81 r 

600 JJ -"- -,- X r 22,4: 600=81: X, 

x = ~~0 ' 81 = 2169 r, x=2169 r HBr. 
22,4 

2) 3prHHHH, Maccacwm xacanJiaHphrc (1 JI cya= 1000 r.fl 
2169+ 1000=3169 r. -, 

3) 3prHUIHI. npOL~CHT KOHIJ,CHTpaiJ,IUICb!Hbl TaiiHpbiC: 
3169 r-.ZUl 2169 r HBr 3169: 100=2169: x, 
100 r -,- x r -,-

2169. )[){} 
X= =68 5 X=--=68,5°1

0 , 
3169 ' /( 

l J-2L HKH BaJieHTJIH MeTaJI iiOJJ.HJUIHH~ OHYH 6poMH.lll1fle 
6oJJaH Macca raTHalllhlrbi 14,7: 10 6oJica, OHJI.a OJJ xailcbi MeTa:!? 

lfe3yJIHi1HI, foil OJ! MeTaJiblll, aTOM Ml'!CC3Cbl X r 60JJCyH, OHUJ 

m(xJ2)=(x+254) r; m(xBr)=(x+160) 11 6oJiap, HeTH£EeJI.e 
3lll aK,U.3Kbl ,U.CHJI018HH aJiblf! 6HJiepHc: 
x+254 14,7 
---- 10 x+2540= 14,7 x+2352; x=401 Ar=40 
x+l60 J() 

6oJiaH MeTaJI Ca. 



11-22. Maccacbi -qei<HJIRn aHbiKJiaHaH Kamm HO.ll.HJl.HHR cyn­
lla 3pe.11.11n XJJop roii6epHJIJl.H. AJinaH 3prRHH 6yrapJl.hrn rypaTJl.bl­
J.Iap. 3MeJJe reiieH .n:y3 4eKHJJHn repJJeH.n:e OHYH. Maccacbi 6awJiaH­
fhl'J Macca.n:aH 3,66 r eH.HJI 60JI.lf.hl. a) H<:~4e rpaM HOJI. 6eJiyHHn 
llhiK.llhi; 6) H<:~Ye rpaM XJtop peaKUIHI rHp.n:u; · B) H<:~4e rpaM KCl 
sMeJie re.lJ.UH? ( 10-33, 10-34 MeceJieJiepe MeH.aern.) 

'-le3yJJHruH. 1) KaJiuii HO.llH.ll.H 6HJleH Ka,'!HH XJJOpHJl.HHHH. Mac­
caJiapbrHorH. ran ~wy.nur 6oroHYa xacanJJaMa re4npii::ipHc: 

2KJ -t-C1 2=2KC\ +J2 M (KJ) = 166 r/MOJJh, 
332 71--;: T4TI'r 2!"i4r m ( KJ) = 166 r · 2 = 332 r; 

M (KCl) =74,5 r/MOJib, 
332 r - - 149 r =183 r m(KCl) =74,5 r·2=149 r. 

M (J2) =254 r/MOJib, m (J2) =254 r; 
M (C\2) =71 r/Mo.rrb, m (Cb) =71 r. 

6) Horr f:! rpa ~1 x.nopyH. peaKUHH rHpfr<:~n.nrtrHHH xacanJiaHpbic: 
183 r eHJJ3HD.e 71 r Cl2 peaKUHH rHpfi8p. 

3,66 r - ,- x r 183: 3,66=254: x, 

x = 0
•
66

'
254 = 5,08 x=5,08 r Jz. 
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6) H8IJe rp aM x:ropyH peai\UHH rHpMH.UHrHHH x a carrJJaHpt>lC~ 
183 r eHJJ8ll J~e 149 r KCl 3Me.ne reJii'I8p 

3,66 r -,--- x r -,·-

.183; 3,66=71 ; X, 
• _ 3,GG-71 -l 4_() 

X-- -' ""• !S:l 
V=1,42< Cl2 

B) l -l ;J•tc rpa:ovr J(C! 3MCJlC J'C.1Ii 'l <J I!)l.JirJIHH xacanJI3HpblC: 
183 r CflJJati.Ue 149 r KCl 3 MCJie reMt3p 
3,66 r -,- x r ----,-- -183: 3,66= 149: x, 

149
'
3

•
66 -298 =298 KCI X= - , , X , r . 

183 

11-23. KaJJHI1 6poMHJl.H 6nJieH J<a,'lHH HOJl.HJl.HHHH. 32,1 r ra­
pbtB /LbiCbiHLII-l .3prHHHHe KyMym HHTpaTbiHhiH 3prHHH roruyJiaH.na 
49,8 r lJEJKYH.llH 3MeJre reJI.lf.H. fapbiH.ll.bi.ll.a HCJ'Ie rpaM KBr oe KJ 
6ap? ()Kora6hr: 23,8 r KBr, 8,3 r KJ.) 

11-24. Ka.n:aJihi wepTJiep.ue: a) 5,6 Cb; 6) 11,2 JI HBr; 
B) 4,48 JI HJ; r) 89,6 JI HBr Macacbi H8'!e rpaM 6oJiap? ()K.ora­
(ibJ: a) 17,75 r; 6) 40,5 r; s) 25,6 r; r) 80 r.) 

11-25. XJiopyH. 6Hp.lernMeJiepHH.Ueu HO.lf. apKaJrbi xJiophl 
a.H>!n 6o.napMbi? ()Kora6br: 6o.nap.) 

11-26. Ho.n:H.n.JiepHH. 3prmume 336 MJJ XJiop rot'!6epMeK 6H· 
neH Halle MOJib MyK.n.ap.na HO.ll aJIMaK 6oJiap? ()K,ora6hi: 0,015 
MOJ!b Jz.) 

11-27. HKll saneHTJIH MeTaJ1blH. 6poMH.ll.HHHH., HO.llli.llHHe 6o­
llaH Macca rantarnblrbJ 46: 69,5 HJJbiJI.blp. OJJ ~aifchl MeTaJJ? ()K.o· 
raow: Mg.) 

IH 



t t ~28. Jia6opaTopmtAa 6poM cysyHbi 3AHHMeK yliHH 6po· 
MH,UnepH~ 3prHHHHe xnop roA6epMeJIH. 3rep 6pOMHA aprHHHHe 
112 MJI Xnop roi16epHJICH 6onca OH,Ua, 3prHHA8KH 6pOMbiH, MOJIC· 
KynanapbiHhiH. caHbi H8LJe 6oJiap? (./Kora6bi: 3,01-1020.) 

tl-'-29. HoA 3prHHHHH 3AHHMeK YLJHH HOAHJJ,nepHH. aprnHnHe 
xnop H-Aa GpoM cyByHbi rOlllMaJibi. 3rep HOAHA 3prHHHHe: a) O.l 
MOJih xnop; 6) 40 r 6poM rolllyJiaH 6onca, OHAa apnm H<Ne rpaM 
HOA caJ<JiaHp? 

)I\ora6bi: a) 25,4 r h; 6) 63,5 r h. 
J J -30. Maccacbi l!CI<Hnrm aJIHaH HaTpHf:r 6poMHAHHH cys11.a 

3penHn, 3pnme xnop roi16epHJI,UH. ArmaH 3prHH 6yrapnwlblrr ry­
paAbWaHnaH coH. AY3YH. Maccacbr HJIKH6ali1Kbi naTpHH 6poMHJJ.H· 
HH!L M accacbiHAaH 4,45 r eH,IUI 6oJIAbl. a) l1JIKH 6alll,Ua HJqe rpa M 

HaTpH~r 6poMHJJ.H a.TIHbiiTAbip; 6) H;:;qe rpaM Hwrprrii xnopH;UI 
sMeJJe reJIJJ.ll; B) H;:;11e .nHTp x.rrop peaKll)I5l rHpJJ.H? ()Kora6bi: 
a) 10,3 r NaBr; 6) 5,85 r NaCI; s) 1,12 JI Cb.) 

- 1 )--31. 412 r 10 rrpOU,CHTJlH H3TpHI1 6pOMH,UHHHH 3prii!IJii!e 
apThfl(~>li:Jll 3J1H3H XJIOp ro!'i6epHJICC, H8LJC rpaM JI.Y3 .9MCJIC fCJ1Cp? 
()Kor86bi: 23,4 r NaCI.) 

t 1-32. KanHl'f l:!OJI.H;'.LHHHI-L :;:~prrrHHHe 0,5 MO.'lb xnop ra3bi roi"r· 
6epH.Tr:ur. 3Me.ne reJieH 3prilll,l.l,;;JKH HO~LbiH, Mo.'lei<y.rraJJapbiHhl!L ca· 
Hb!Hbl xac:lfJ.1iLI1aJlbl. ()l(.oraCihr: 3,01·1023.) 

11-:33. 400 r 1\(].llhl{!lii opOMli/liii!C crcp.!lHK MYKAap;~a I<p,1ym 
Hl!Tp2Thll!h!H 3p!'l!HII rowyJiaHJJ,a 75,2 r tiGl\YllJ~H 3MCJie re.IIJJ,H. VLII· 
KH6Jlll)l,3Kbl 3j)l'HI!,Lle I<3JlbUHll 6pOMHJJ,HHHH, IIpOJJ.eHT KOHUC!!Tpa­
lll!HC'bl H8XH.ilH? (./K,ora6b!: ] 0%.) 

11-34. f a3J! a pb!H, XJJOp 6I!J'ICH ra pbiH,Ll.b!Chl HOAHJI. 3prmmne 
·ro!i6epn.rrcHJJ.C 5,08 r IWJJ. 6EJ.Tiymm tib!KJI.hi se ranau ra3biH: respy­
MH 9,552 Jl 60JIJI,bl. ra3 rapblH}J,b!CblH}l,3 reBpyMH 60IOHLJ3 X.TJ:Opblll. 
TYTHH npou:eHTHHH xacanJ18MaJibr? (JK,ora6H: 4,48% .) 

ll-35. He6HTJ~<lrJUtKbl llOJJ.-6poM 3<JBOJ~hll1Aa eHAYPHJI~l8H 
6poMbl caK.TiaMara ne ;rarHaMara <lMi!T.~hi 6o.nap fLnhi JJ,et.mp 
eHywraCbl 6H.TIC!l lllll.'ldn Fc:!BrH (2FcBrd- FcBr2) am,JHHp. Illeti­
JIC 6HpJJClli:'.!OI!llf{ ·10,0 TOHH3Cb!Hbl aJJMaK \'LJHH H;jqe TOHH3 Jl.C• 

MHp se 6poM rcpcK? (/Kora6br: 8,4 T Fe Be 32 T Br.) 
11-36. 150 r HaTp:u"r HOll.HJJ.HHc eTcpJJHK MYKJJ.ap,Ua KyMym 

mnparhiHhl~ 3prmm: romyJJan.ua 47 r LJeKyHAH 3Mene ren,UH. HJI· 
KH63U1JI,3Kbl sprHH,U;jKH H3Tf)l!H HOJJ,HJ\flHllll, 11j)OUCHT KOHUCHTpa­
ll,HHCbiHbl xacan.'laMaJJbi. ()Kora6bi: 20% .) 

11-37. 83yHJJ.e 2,38 r KaJmi1 ranoremiJJ.HHll caKJranH 3prmre 
eTepJHu; MYI<JJ.ap,Ua KYMYlll mnpaTbJHhill. 3prHHH romynm111a 
3,76 r IJei<yH;J.H 3MeJie reJIJJ,H. On raJJoreHHJJ.JJ.e xaftchi raJ10reHIHI., 
6oJiaH,Ubirhlilbi TanMa.flbi. (./Kora6hi: Br.) 

11-38. 6apJJar HIUH .N'!! 17 
fanoreHOBOAOpO,UJiap cyBJJ.a 3pan raJIOfCHOBOAOpOJJ. KHCJIOTH· 

naphiHhi aMe.TJe reTHpi1dpnep, . . • JJHTp . • • -hiH. . • • cys;~a 
3pe)J,HJIMCfHH,UCH aJIH3H KHCJIOT3Hbl~ rrpoll,eHT KOHLtCIITpali,HSICbi­
Hbl xacanJiaMaJJhi. 

10 3aKa3 N~ 2852. H5 



1, 
2 
3 
4 
5 
6 
7 
8 
9 

to 
II 
12 
13 
J4 
1.5 
16 
17 
18 

. 
I fespyMu lfanoreH-·ICyBhlll 

BO~OFOA Maccachl /J/ fespyMH I faJioreH·ICyBblll 
ao.nopo.ll Maccacbl 

22,4 Jl HCI 163,5 r. 19. 
5,6 Jl HJ 168 r 20. 44,8 Jl HBr 838 r 21. 44,8 Jl HF 160 r 

22,4 Jl HJ 372 r 22 
5,6 Jl HCI 40,875 r 

I 1,2 J1 HF 40 r 23' 5,6 Jl HBr 179,75 r 
44,8 Jl HCI 429 r 24" 5,6 Jl HJ 680 r 
22,4 Jl HBr 719 r 4,48 Jl HF 18 r 
2.24 Jl HJ 67,2 r 25' 8,96 JJ HCI 35,8 r 
22,4 JJ HF 180 r 2G' 8,96 Jl HBr 167,6 r 
1 1,2 JJ HCI 61,75 27' 2,8 JJ HJ 64 r 
11 ,2 Jl HBr 459,5 r 28' 4,48 JJ HF 16 r 
44,8 Jl HJ 744 r 2~>' 89,6 Jl HCI 858 r 

5,6 JJ HF 45 r 30: 89,6 JJ HBr 1676 r 
4,48 JJ HCI 42,9 r 31, 1,4 JJ HJ 42 r 
1 '12 JJ HBr 15,95 r 32. 1,12 JJ HF 9 r 
4,48 Jl HJ 74,4 r 33. l,l2n HCI 16,35 r 
2,8 Jl HF 47,5 r 34. 33,6 JJ HBr 878,5 r 

2.24 Jl HCI 16,35 35. 0,7 Jl HJ 16 r 
4,48 JI 

I 
HBr 63,8 r 36. 2,8 Jl HF 17,5 r 

-
Hycra : fofl, 33,6 J1 HF 120 r cyBAa 3peAHJICHH. 
l) raJioreHOBO,L!,OpOAbll{ HF-HI{ Maccacb!Hbl TanHpbrc: 
M (HF) =20 r/MOJlb, m (HF) = 20 r, Vm=22,4 JI/MOJib, 

Y(HF) =22,4 Jl. 

22,4 JI HF Macca 20 r 224 336 20 X
=20·3:3,6=30 . ., : , = : x, t 

22,4 
3:l,G Jl -,- X r x=30 r. 
2) II poll.CIO'I' l<Olii.(CIITp, X ac;JnJJ a 5I fJbiC: 

120 r+-30 r= 150 r 150 r 3pr 30 r 
150 : l 00 = 30 : x 1 00 r x r 

X = 1_~_0._3_0 = 20 
1)0 • X=20% HF. 



XII 6An. KHCJIOPO.ll no.nrPYn nACbl 

12-1. 03DH DHJJeH KHCJIDpD.Ubii{ rapbiH,Ub!ChlHLHl BO llOP0 1J.il 

rep a ,!I.biKhi3Jibirbr 18-e .neH., ra pbiH.UbiHbiH. reopyM 11 6o!OH•ta 11 p-o-
II.eHT .UY3YMHHH KeCrHTJieMeJIII. 

lfs3fJIHIUH. I) foii KHCJiopo.Uhili reopyMH x JI 6oJicyH 0 3o· 
HblH. reBpyMH (22,4-x) JI 6o.11ap. 

2) X Jl I<HCJIOpO,!I.bll:l, M3CC3CblHbl TanHpb!C: 
M (02) =32 r/MOJih, m= (02) =32 r. 
22,4 JJ 0 2-Hhll{ Maccacbr 32 r 22,4: x=32: a 
x JI--,-- a r 

32x x 
a=-=-, 

22,4 0,7 

X 
a=- r •. 

0,7 

2) (22,4-x) JJ 030HbiH. Maccach!Hhi xacanJiapbrc: 
M(Oa) =48 r/MOJ!b, m(03 ) =48 r. 
22,4 JI Oa-HI{ Maccachr 48 r 
(22,4-x) JJ --,-,- b r 22,4: (22,4-x) =48: b 

b = (22,4-x)·48 == (22,4-8)·3 = 67,2- 3x, 
22,4 1,4 1,4 

b = 67,2-3x r. 
1,4 

3) fa3 rapbiH,!I.biHbiH, MOJ!b M3CC3Cb!H'bl T3ITHpb1C: 

M=2D(H2), M=2·18=36 r/MOJlb. 
EKap.naKbi MarJiyMaTJiap.naH awaK.naKbi .neH.JieM;:!HH aJiapbi::'l 

a+b=36 r, 

..:!_-t- 67
•
2

-
3
x =36 r,· 2x+G7,2-3x=50, x=16,8, 

0, 7 1,4 

x=l6,8 JJ 0 2, V(03)=22,4 JI-16,8 JI=5,6 JJ. 

5) fespyMH 6orou<Ja nponern rarHaWhlfbl TanHpbiC: 
22,4 JJ -- 16,8 JI 0 2 

100 JJ - . - X J1 22,4: 100= 1£>,8: X, 

I G,8-IOO ?S 
X= = • 

22,4 ' 
X=75% 02, 100%-75% =25% 03. 

12-2. 030HJI3UI.UbipMa annapaTbm.na ra3JI a pblll r eopyM H 10 
MJI 333JI,!I.bl. 030HJ13Ill}l.blpJJaH KHCJIOp0,!1.;'1.3 H;}'IC MJI 030H 3MeJie 
reJI.nH? J-i;:~qe MJI KHCJiopo.n 030Ha enpyJJ.nH? 

lflHf.IJHWH. . 

302 20a / Vm=22,4JJ/MOJib, V(0 3) =3 MJI. 
aMil=2l:U! Vm=22,4 JI/MoJih, V(02) = 2 MJ!l 
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PeaKIJ,H5IA8H CQH. reupyMHH. HG'-le a3aJUlHJ1.hirhlHbi KecrHTJieiia· 
p11c: 3 l•M-2 MJI= 1 lll.Jl. 

a) IW'Je M.'I 030H 3MCJie !'CJICH)l,HI'HHH X3C31Vl35!pbiC: 

feBpyM 1 MJI. a3<1Jl<HIAa 2 MJI. 0 3 3MeJ:Ie reJIH<lp? 
10 MJI -,-X MJI --,- 1 ; 10=2; X, 

X ---
10

'
2 --20 20 0 

1 
, x = MJI s 3MeJie re.'IJ{H. 

6) H<l1le MJI KIIC.lTOpOJ{ peaKl(Hfl rHpeH)J.HfHHH X8C8llJI8HpbiC! 
1 .Vi.ll. 333J!3H,71,8 3 MJI 02 pcaKIJ,Hf! rHpH<ip 

10.M.1 --.,--X M.TI --,--

l : 10=3: X, X= }1).
3 = 30, 

1 
X= 30 MJI 0 2 pea!\UllH rllp)J.H. 

12-2 (a). fa6br KIIcJiopoJ{J{aH J{OJIAyphin tJeKJ{IMep. Col{ 
JJJOJI ra6hi eHKH wepT JiepJ{e 030HJiaiDJJ.biph!Jian KHCJiopoJt 6nJieH 
.noJIJ{yphm qeKHJICHJ{e Macca enKy.nen 0,4 r arhip 6oJI,nhi. 030H· 
Jialll;1,b!pbiJiaH ImcJiopo.n.na Haqe rpaM 030H 6ap? 

4e3yJII1UHI. M(02) =32 r/MOJib, m(02 ) =32 r; 
M (Oa) =48 r/MoJih, m (Oa) =48 r. 

J) 030H 6HJICH KHCJlOpOAhlH. Macca T8fl3BY.Ilb!Hb1 KeCrHTJieihl· 
pnl 

48 r-32 r= 16 r 16 r arpaJiaHJJ.a 48 r 0 3 caKJiaHp 
0,4 r --,-- x r. --,--

48·0,4 
16: 0,4=48: X, X= lG = 1,2, X= 1,2 r 03 6ap. 

12-3. Ka:m}'r HOJl,HJJ,HHHH 3prHHHHe 560 MJJ 030H roi16epJieH 
ooJica, HG4e rpaM HOA 6eJIYHHI1 qbiKap? 

4e3yJJI1UIH. 

0,56 .1 x r 

2KJ +Hz0+0s=Jz+2KOH +02 
22,4 J1 234 r 

Vm ( 0 3 ) = 22,4 JI(MOJih, 
V (03) = 22,4 JJ, 

M (J2) =254 r/MOJJb, 
m(Jz)=254 r. 

0,.56 : 22,4 =X: 254, 0,56·254 6 3'" x=---= <> 
22,4 ' ' 

x=6,35 r h 

12-4. iV\accacbT 9,6 r 6oJiaH 030HbiH KDIWJJbl IHepTJiep.ll<mi~ 
rc~upyMH HJ'le mnp? ()i\ora6hJ: 4,48 JI.) 

12-5. illOJl 6Hp TC!Vl!ICpaTypana 030HJI<l11Jj~blpb!Jl3H KHCJIOpO• 
Jll·IH reBpyMH eiU<H 6acbirua reTilpHJICII,I!C 50 MJJ a3aJI)l.bi. H<:Pie 
Jllnp I<J1CJiopo.u o3oH.nam.uhi? H8'1e Jiwrp 030H 3MeJre reJIAH? (IK.o· 
ratJbi: 1.5 JJ 0 2; 1 JI Oa.) 

12-6. CboHMlUlAblpbiJlaH KHCJIOpOAhiH. Bo.nopoAa repa )l.bl· 
1\htJJJbirbi 17. I.IloJJ ra3 rapbiHJLbiCbiHAa reBpyMll 6oJOH'la Ha'le 
ll}JOllL'HT 03011 Be H8'le npOUtHT KHCJlOpOJJ. 6ap? ()Kora6bJ; }2,5o/o 
(h 87,5% 02.) 
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12-7. fespyMH OOIOHqa 11,2%-H 030H Be 88,8% KHCJIOpO!l, 
6o.rraH ra3 rapbiH,ZI.biCbiHbiH. 6np JIHTpHHHH. MaccacbiHhi xacariJia­
MaJihi. (./K,ora6bi: 1,51 r.) 

fosyp.II.3K JI.3fblHbiH. ryHopT3CbiHJI.a 3JI.bl 6e.1JIH fosypn:aK l<Y• 
KypT M3fJ1.3H K8HH epJieruiiap. fosypJI.3K-Kei1TeH .ll.3f ce6HTJiepllll• 
JI.e KyKypT 33TI3CJI3pb!Hbl KGTICJITMeK yqHH CHe-JI.e nepcnei<THB3• 
Jib! ep.nep Ken. 

12-8. foByp.II.3K.Il.3 ep 3CTbiHJI.3 3peTMeK eJibl OHJICH (rbi3fbiH 
cyBhi raTJI3KAa ruep1m) 6up HhiJIJJ,a 400 MYH. TOima ro.11aii Kyi<ypT 
a.rihiHHp. Am-raH KYKYPJI.HH. 6amra raphiHJI.biCbi eK .ll.Hihur xacan· 
.rrarr, KYKYP.ll.liH. repKe3HJieH MaccacHHJI.3H Halle TOHHa r<yKypr 
(IV) OKCHJJ,H 3MeJie reJrep? 

lf tl3 y JIIUUH. 

400000 T X T 

S+02=S02 
32r 641 

M(S) =32 r/MOJib, m(S) = 32 Ti 
M (S02) =64 r/MOJib, 
m(S02) =64 T. 

4oo r Q() ~2 1 X- 400000·64 ~~ 800 000·, . <Jl :;:,' =x:G'; - · =~ . 
32 

x= sooooo T so2. 
12-9. KeneTJJ.ar.ll.a r<yKypTBOAOPO.ll.biH. KOHU:eHTpaurmchl 170-

-510 Mr/Jinrp. 1 mnpJLGKH KYKYPTBO.ll.OpO;"I.hi respyMe re'!HplVI· 
ce, Ka,LI,aJibl mepTJrepAe H8l!e mnpe 6apa6ap 6oJiap? 

Lle3yJimnn. M (I-hS) = 34 r/M0.1b, m (H 2S) = 34 r, 
Vm = 22,1JI/ MO.Jih, V (H 2S) = 22,4 JI. 

a) 22,4 .JI H 2S Maccacbr 34 r. 22,1: x=34: 0,17 

- 22,4·0,17 - 0 112· X------34 I I 

X=0,112 ,TJ 5IJI.3 X= 112 MJI. 

6) 22,4 JI H2S 34 r 
X JI --n-- 510 MJI=0,51 r 

22,4: X=34: 0,51, 

X= 22.4·0,Sl = 0 336 Jl X=336 MJI, 
34 , 

B11p Jllnp cyB;'J.a 112 MJI-JI.eH- 336 MJI tJeHJIII H 2S 6ap. 
12-10. CaHT, CaKap, CaMaH,ZI.ene, KyKyprJIH, Mate.R<aH Be 

6eiiJieKH ra3Jibi K8H,1ep.11.e KYKYPTOBO.ll.OPO.ll. 3,4% -e tJeHJIH eri1ap. 
200 r ra3Jibi cys,ZI.a KyKyprso,ZI.opo,ZI.biH. MOJieKyJiaJiapbiHbiH. caHbl 
l'latre? 

H9 



4e3ynutim. 1) 200 r cys.n,a H~lJe rpaMM H2S 6ap,D.hlfb1Hbt xa· 
canJJa.Rphic: 

100 r-.n.a 3,4 r HzS 

200 r-.n.a x r -,- 3 200·3,4 6 8 100 ' 200 = 4 ' X X == -- == . ' . ' 35 • 

x=6,8 r HzS. 
2) 6,8 r H2S-.n.e onyH, H~4e MOJJeKyJJaCbl 6ap.n.hifhlHhi xacanJJa· 

Hpb!C: 
M (H2S) = 34 r/MOJJb, m (H2S) = 34 r. 
34 r-,na6,02·1023 MOJJeKyJJa X= 6,8•6,02·1023 =l,204 . 10n, 
6,8 r -.- x - .-. ,-,- 34 

X= 1,204·1023 MOJJeKyJJa 6ap. 

n-.n.a 1204 000 000 000 000 000 000 00 MOJieKyJia 6ap. 

12-11. K yKyprsonopOJJ.hi!{ KOHU.eHrpau.miChi noJJ.biH. 0,25 MOJI· 
Sip 3prnHH 6nJJeH aHhiKJiaH.Sip. OnyH. V4MH 6apJiar retmpHJIH<lll 
sprnHe (ra3JJbi cysa) KpaxMaJJ KJJei'!CTpH roruy-JI.Sip, OHYH. ycryne 
ra reK peH.K 3MCJJe reJJH<lH'I3 no.n, 3prHHH ryw;mp. fai1Hap6a6a 
qeruMecHHHH. cyByHbiH. 40 rpaMbiHa KpaxMaJJhlH. ranwrnMarhm.n.a 
20 MJI no,nJibi cys ryiOJJaH.n.aH coa reK peH.K 3MCJJe reJI,nH. OJI 11Clli· 

M3HHH. cysynna H2S H84e rrpou.eHT TYTHp? 
403YJIHLUH. 1) 20 MJI HOJJ,Jlbl cys,na H34e rpaM HO,A 6ap,Ablfbl'! 

llbl xacarrJiaflpbrc: 

tn=M·C· V cpopMyJJaJJ,aH rrei1naJJaH.SJpbiC. \ . 
M(J2) =254 r/MOJ1b, C=0,25 MOJJb/JI V=20 WI=0,02 JI 
m(Jz)=254·0,25·0,02=1,27, m(J:z)=l,27 r. 

2) l ,27 r J2 H3'Ie rpaM H2S 6HJJCH 6HpJJern)K.eKJJ.HrHHH xacan· 
JiaHpbtC: 

x r 1,24 

H2S+J2= 2HJ+S 
i!-;:- . 25'47 

M (H2S) = 34 r/MOJJb, m (H2S) = 34 r; 
M (J2) = 254 r/MOJib, m (Jz) = 254 r. 

-
34·1 ,27 

X: 34= 1,27:254, X= -- =0,17, 
254 

3) l.J.emMeJJ.3KH H2S-11H. npou.euT ,ny3yMHHH X<JcaJW<~}lpbiC: 
40 r cyBJI.a 0,17 r 
!00 r -,- X 40: 100=0,17: X, 

x= 0,17 . 10_2_ = 0 4 40 • , 

12- l 2. a) OpT a .ll.Y3YH. ; 6) Typmbi JJ.Y3YH. SMCJIC reJIMCfH. 
yqnH 20 r uaTpHA rn.n.poKCHJI.H 6HJJCH Halle Monb H 2S 6npJieruep? 

4eclyJIHum. a) OpTa JJ.Y3 3MeJJe reJIMerH yqHH, Halle MOJib H2S 
r epei<.n.nrHHH xacar!J1a51pbiC: 
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20 r , x MOJI& I M (NaOH) =40 r/MoJI&, 
2NaOH+ H2S=Na2S+2 H20 m(NaOH) =40 r·2=80 r, 

80 r · 1 MOJib V (H2S) = 1 MOJib. 

20: 80=X: 1 X= 
20·l = 0,25, X= 0,25 MOJib H2 S • 

. ' 80 

6) Typwbi .ll.YJ ::tMeJie re.'lMerH yqHH H;}'!e MOJib H2S reperc.QH• 
rHHH xacanJH!HpbiC: 

20 r X MQ,lb 

NaOH+H2S=NaHS+HzO 
~ lMO!lb 

20·1 0 5 20: 40 =x: 1, x = -- - = ,. , 
40 

M (NaOH) =40 r/MOJib1 

m (NaOH) =40 r, 
'I (H2S) = 1 MO.'lh. 

x=O,S MOJib H 2S. 

12-13. l1 4HH.ll.e 10 r H3TpHH rrr.npOI<CH.ll.H 6oJiaH 9prHH!{"H, 
li4HH11.eH 20 r KYI<yproBO.Ll,Opo.n rorr6ep.lf.lVl ep. illyH)l.aH cou xaH• 
Chi .llY3 Be H<l'le MOJlb MYK)l.ap.na 9M eJle reJiep? 

4tnyJmuHt. 3rep H2S- HH. Be NaOH-hiH_ MyK.nap rarHallibiKJia· 
pbr l : 1 6oJrca, rypwbr .ny3- NnHS ::tMeJie reJiti ;Jp, 1 : 2 6oJica, 
OH.na .ny3 Na2S 9MeJie reJii1ap. H2S·HH. MYK.nap rarHawhirhi 1 : 1· 
-.U.eH Ken 6oJica, OH.U.a rypWbi .U.Y3II.aH 6awra-.na, H2S peaKI..(H~ 
rHpM;JH apTbiK ram1p. .3rep awrapb!H raTH3Whifbl 1 : 2-.neH KEHl 
6oJica, opra .nyJ,nau 6awra-.na awrap peaKI..(HH rHpMaH apTbiK 
raJIHp. 

MeceJI;)HHH. wepTH 6oiOHIJa 6apJiar retmpii;)pHc. H2S-H!i_ ae 
NaOH-hlH MyK.nap rarHaWbiKJiaph!Hbi rarrHpbiC: 

v (H 2 S ) = ~~ = 0,6 MOJib, v (NaOH) = ~ = 0,25 MOJih, 

v (H 2 S ) : ~(NaOH) = 0,6:0,25 = 2,4: 1. 

)J.ni1MeK, rypUihl 1lY3 9MCJJC reJil"wp Be H 2S peai<I..(HH rHpMdH 
aprhiK raJIHp. illoHylt yttHH xacauJJ<llllbirbi NaOH 6HJieH reiJHp· 
iiapHc: 

JO I" X M() l lb 

H2S +NaOH = N a Ii:5 + H20 
40 r 1 Mo;!t:" . 

10 · 1 10: 40=x: 1, x=- = 0,25, 
40 

AI (NaOH) =40 r/MOJib, 
m(NaOH) =40 r, 
v (NaHS)=l MOJih. 

x = 0,25 MOJJb NaHS. 

12-14. H4HH1Ie 20 r NaOH 6oJJaH 3prHHe 6,8 r H2S roif6e· 
pH.IJCe, xaticbi .Ily3 Be H<JIIe rpaM 9MeJJe reJJep? 

4e3yJJHl.IHI. 

I) f\1yKJ~a p rarHaWbn<JJapb!Hbl 6apJiaHpbic: 

6 8 - . . 20 
'I (H. 2 S) = -'- = :J,2 MO.I!b, 'I (NaOll)=- = 0,5 MOJ!b, 

34 40 
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'la3y JJIH!!I1. 1) N a2S04·HH M accacbll!bl xacanJiaHphlc: 

m(N azS04) =V·C·M, m(NazS04)=0,4·0,2·142;_11,36 r. 
2) PeaKUHHHbiH .LI.NLJJ eMecnHH H3MaK 6nJieH a;qe rpaM &JSKyH• 

llB (BaS04) 3MeJJe reJJJI<.ei\ JlHrHHH xacanJiaHpblc: 

~ .........:~. M (Na2so.) = 142r/MoJib, 
NazS04+ Ba (N03)2= B nS0d-2N a2NOa m (NazSO•) = 142 r; 
~ :!J:> r - M (BaSO.) -233 r/MOJib1 

m (BaS04) =233 r. 

11,36: 142=x: 233, 

«-18,64 r BaS04. 

ll,J(j . 2:J3 18 64 X= - ----= 
142 , ' 

12-43. 5 r K8JJHHHH, cyJJbcp3Tb!HbiH. Be rH.LI.pOCYJibcp8TbiHbiH. 
rapbiH,ll.b!Cbl K8JJHHlUl rH,ll.pO KCH.llH 611JieH 6npJielll,li.HpHJJeH,ll.e 5,76 r 
itaJJHH cyJibcpaTbl a.TJbiH.ll.bi. 11JJKn6a w,ll.aKbi rapbiH,ll.hi.lla Ka JIHH 
CYJihcp3Tb!HhlH Be K8JTHH fH,ll.pOCYJJbcj:>aTb!HbiH. H;:JIJe rpaM,llhlfb!Hhl 
xacan.riaM aJJhL 

fspKe3Me. 12-40-HJI<.hl MeceJJ 0HHH. ycyJJhiHJW IJe3yJJfi<Jp. ()K,o­
ra6hJ: K2S04- 2,28 r, KHS04 - 2,72 r.) 

12-44. KyxypT !HfCJJoTa ch!HbiH 0,4 M 500 MJJ 3prnHH KOI-1 
tprnHn 6HJJeH 6i1TaparwalLI.llbipbiJica KaJmii cyJJhcpaTbiHbii-J: H;;Jqe 
MOJib MYI<.llapbl 3~IeJJe r eJJep. ()Kora6bi: 0,2 MOJJb K2S04.) 

12-45. AJJ!OMHHHH aMMHaK 3<lrHH.LI.e A l-11,34%, N- 5,91 %, 
H- 1,69%, S --27%,0 ~- 54,0!% 1Y151p. AJI IO /v!Hilll l{ 3Ml\!H31{ 
1<1rHHHH. ¢op MyJI3Cblll bi Ta ruvJaJJhl. (/l\m·a6bi AINH4 (S04)2. ) 

12-46. J0 r HaTpllii XJIOpH.llH tJll : ;L'il Ii8Tplli1 CYJibcj:>aThfllb!IL 
ra pbiH )lbi C'b!Hbl UJKJ! <tH II 3pl'l-Hie O<tp H:"J XJIOpH)lHIHiH, 3pfHHHHHH. 
eTepmn< MYKJLapbi rowyJi aH,ll.a 0,01 MOJi b qei<yHJ(H 3M€J1e r eJJJJ.ll. 
HJIJm6am,ll.aKhi r apbiH,'lbiHbiH npoueHT LW3YMHIHI xaca rJJJ aM aJ1 bi. 
()K.ora6br: 14,2% Na2S04-) 

12-47 . .Ll.Y3YMH x2SYa 6oJiaH 6HpJlei11Me.LI.e KYKYPT 34% .llY­
ayMH x2S04 6o:Ia H 6HpJJewMene I<yEypr 29,1% TYTBp. x Be y 
tJieMCHTJiep xaikhl 3.JieMeHT.llHp. OJI AY3.1I apbll-! tpo pMyJi a}I apblHbi 
Jl3MaJibi. (li\ora6bi: Li2S0 3; Li2S01-) 

12-48. ~UJYJlbiJJapbll~ «M aBy.>Ka» ,llHHI1f1 aTJ!aHD.blpHH Ll.Y3Y-
HblH .llY3YMHH,li.8I<H 3JieMeHTJiepuH Macca r a-rHaWbJ I\JiapbL Cu -
2 a. 6.; S- 1 a. 6.; H- 0,3i25 a. 6. ; 0-4,5 a. 6. Oii yH tll0p­
lrfYJi acbiHbi TanMaJJbl. ()Kor a6 r,I : CuS04 · SH20 .) 



KyKypr OKCHAnepH, KYKYPT Kucnotacw 

12-21. Mep-Me)!\eKJiepH Be caKbrprKaJiaphi rhrpMaK MaKca-
.Ubi 6riJieH, .a.<me caK.'Iamm )!<,ail.napbi ra3JiaMaK Y'~HH, )!{,aHhiH 1 M3

• 

-He 100 r xaca6hJH.UaH KyKypr HKHpJiap. 50 M3 )Kaif ra3JiaHaH;:J.a 
H;;J'Ie KHJIOrpaM S02 3MCJie reJIH8H,lLHfHHH X8C8ilJI8M3Jihl. 

lfaJymnuw. 1) 50 M3 X<aif yiiHH H8tre rpaM KyKypr HKMaJibl­
JLhirhiHhi xacarrJI aHpLrc: I 00 r ·50= 5000 r. 

2) 5000 r Kyr<ypr HKhiJiaHJLa Halle Kr 502 .9MeJie reJiii:JHAI:!flf•. 
HH xacarr.'IMiphlc: 

5000r xr /M(S)=32r/MOJih, m(S)=32r; 
--s:t=Oz=S02 M(SOz) =64 r/MOJib, m(S02) =64 r. 

32r 64r 

5000: 32=X: 64, x = 
500

'
64

= 10000· x= 10000 r= 10 Kr SOz, 
32 I 

12-22. Jia6oparopH5!Aa KYKYPT (IV) oKCHAHHH cyJih<PHtJie· 
pu ycryHe KHCJiora rornMaK 6HJICH aJILIH5Ip. 5,6 JI S02 aJIMaK 
YtiHH a) Ha'Ie rpaM NazSOs; 6) 63 rrpou,eHTJlH a30T Kl:ICJloTachl· 
HhlH Halle rpaMbl repeK? 

lJaJynuwu. a) Haqe rpaM N a2S03 repeKJLHrHHH xacanJ!a· 
Hpblcl 

x r 5,6 n 
NazS03+2HNOa=2NaNOa+Hz0+S0z 
-1:.26 r 22,4 JI 

126·5,6 
X: )26=5,6: 22,4. X=-- = 31,5, 

n,4 

M (NazSOa) = 
126 r/MOJlb1 

m (N a2S03) = 126 r; 
V ffi:;: 22,4 JI/MOJlb, 
V (SOz) =22,4 JI. 

x=31,5 r NazSOa 

6) Halle rpaM cyuchi3 a30T KHCJIOTacbJHbiH repcKJLHriiHH xa· 
canJiaHpbrc: 

M (HN03 ) =63 r/MOJ1h, 
x r 5,6 JI m(HN03) ==63·2= 

NazSOa+2HN0a=2NaNOa+Hz0+S0z 126 r; 
--- 126 r 22Tn Vm=22,4 JI/MOJih, 

V(S02) =22,4 JI, 

x: 126=5,6: 22,4, .x = 126
'
5
•
6 

= 31 5 r. 
22,4 ' 

x=31,5 r HNOa. 
A3oT KHCJ!OTaCb!HhiH. 63 npou,eHTJIH 9prHHIIHHH. MaccachiHbi xa4 

canJumphic: 

100 r-.ua 63 r 

x r -,.- 31,5 r 

100: X:;=63; 31,5, X= 
31

•
5

'
100 =50, 

1>3 
x=50 r HN03• 
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1 . .. . - . 
80 2-23. 0°C-a.a CYBhiH. 6Hp respyMHHa.e KYKYPT . (IVr OKCHP.IUHUt 
rH/eapyMH speiiapo I JI cysa.a KYKYPT (IV) OKCH.QHHHH. spea.HJIMe-

Ma 
P.ea aJIHaH H2S03-HH. npoii,eHT KOHII,eHTpaii,HHCbiHbl xacanJia• 
JI~ . 

lf~aynuwu. I) 80 n S02 H<l'Ie rpaM H2S03 3Mene rerHpi1dHP.Ko 
rHHH XacannaSipbic: 

so Jl so-- X r Vm=22,4 JI/MOJ!b, V(SOz) =22,4 Jl, 
~1-hO= HzS03 M (H2S03) =82 r/MoJib, m (H2SOa) =82 r. 22,1 JI 82 r 

80 : 22 4= x : 82 r x = ~0082 = 293 , , 22,4 • 

~~ 80 JI S02·HHH. Macc achiHhi xacarrJIMipbiC: 
-,4 JI S02·HHH. Maccacbi 64 r 

SQ JI - - -,.- X r 2 8 X = SOo 64 =228 6 ,. 2 ,4 : 0=64 :X, 
22

•
4 

, 1 

X= 228 6 $0 
3) , r 2 i aprHHHHHH. MaccaCbl H<)lJ.e rpaMtl.blfblllbl xacanJiaHpbiCl 

4 .TI <:yB= 1000 r, 1000+228,6= 1228,6 r. 
Hpbld: l-I2SOa 3prHHHHHHO IIpOII,eHT KOHII,eHTpaU,HHCblHbl xacanJia• 

1228,6 3prHHti.e 293 r H2S03 

100 r -,.- X ·f X= 100-293 == 24 
-.- 1228,6 • 

12
28,6: 100=293: X, X=24% H2S03. 

f(K ~~)24. 80 r KYKY[JT (VI) OKCHJ~HIHI aJIMaK YIIHH Hdlle JIInp 
1 

• 4 ° l<yKypT (IV) OKCHJUI repeK? 
83 YJ1HWM. 

2 ~ BOO .r Vm=22,4 JI/MOJ!b, V($02) =22,4 JI·2=44,8 JI, 
~2!_-t- 02 = 2SOa M _( S03) = 80 r/MOJib, 
H ,d n 160 r m(S03) =80 ro2= 160 r. 

X: 44,8=800: 160 X= 44•8 oSQQ = 224 X=224 II S02. 
' 160 • 

[1?-25 
.. - , , · (a) 0 KyKypT KHCJJOrachiHhiH KYKYPT (VI) OI<CII.QH ('hr.neH 

1 c~ 0 

::>ililhi r biH a OJieyM (Ky rropoc Hfbi) .nm1uJii13po 0 JicyMulll .U.Y3Y· 
rv· H" ''e 1 
' '"' M0.1b KYKYPT (VI) OKCHti.HHe 1 MOJih KYKYPT KHcJioTaclil .norpbi " 

reJIH8H 6o.1ca OH.lla OJiapbll-1. npOll\~IIT raTHatUblKJiapbiHhi xaranna.. - -
" ' aJJ bl. 

"o3 N:n ; c., YJll1wM. 1) M($03)=80 r/Monu, m(S03)=80 r, 
1 1

' '2->04) =98 r/MOJi b, m (H 2SO,,) =93 r. 
2) ~~ 
') ' P<HHHH. Maccacbi 80 r+98 r= 178 r. 
' ) So3·HtL npoueHT .U.Y3YMHHH xacanJiaHpbTCI 
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178 f .9prHH,Ue 80 f S03 

100 r -,-,- x r " 

178: 100=80: X, 

X= 80·100 = 45 
178 

x=45% SOa. 

4) H2S04-HH ryrHH npoueHTH 100%-45% =55%. 
12-25 ( 6). )lhiKhi3Jibirbr I ,84 r/MJI 6oJiaH KOHIJ.eHrpHpJieueH Ry­
xypr KHCJJOT3CbiH)l.a 2 npOUeHT cyB 6ap. illefiJJe KHCJ10T3Hbll{ 611p 
JmrpHH)l.e H2S04-HI-L ua•Ie MOJih MYK)l.apbr 6ap? 

4a3yJIHrnH. I) 1 JI 3p.rHHHH MaccacbiHhlH HG'!e rpaM)l.birhl!lbl 
xacanJJaHphrc: I JI= 1000 MJI, m= V · p = 1000· 1,84 = 1840 r. 

2) 1840 r sprHH)l.e H<:J'le rpaM H2S04 6ap)l.blfb1Hhl xa:..:an.1a-
Hpblc: 

I 00 r 3prHH.Ue 98 r H2S04 

1840 r =-,- x r -,- 100: 1840=98: x, 

X= 1803,2 r H2S04. x = 
1840

'
99 = 180~1.2, 

100 

3) 3prnu,n:aKH H2S04-HH MOJib MyK,n:aphiHhi xacanJiaHphrc: 

v (H s 0 ) = !!!_ = 1803
•
2 

= 18 4 v (H2S04) = 18,4 MOJJb. 2 4 
M 98 ' ' 

12-26. llhii<bi 3Ji brrbi 2 r /MJI 6o.nan oJieyM Jta 60% =>pr<HH S03 
oap. WeiiJJe l<HCJJOT3Hb!H. I JJ-HH)l.eH H<l 1Ie rpaM 100 npOL\eHTJl H 
\yKypr J<HCJJOT3C.b!Hbl am\HlK 60•13p? 

4C:l3yJJHWH. I) I JJ oJr eyMhiJ-L MacachJHhiH na'le rp aM.ll.hirbiH bl 
:xacanJiaHphrc: 

m= p ·V, m=2·1000 = 2000 r. 

2) 2000 r OJieyM l ta IIJ'Ie rpaM S03 6ap.n.urh!Hbl xacanJiaHpblC: 
100 r oJreyM)l.<l --GO r SOa 

0 :.:ooo. Go -- 1 quo 20 0 r - ,, - x r 1 00 : 2000 =GO : x, x = --- - - .:. , 
100 . 

x= 1200 r S0:3• 

3) 1200 r SOs- J~l' ll ll ~>'l e rp aM I-bS04 aJIMaK 6oJJap ? 

1200 r -~ 1"'. ·I(S0;~ )=80 r / MOJib, M(S03)=80 r; 
S03+H20=H2S0 4 M (H2SO~) =98 r /Mo.rtb, 
8()""7 98 r m ( H 2S04) = 98 r. 

I200: 80=x: 98, x= 1200·98 = 1470· 
80 ' 

4) O.neyM.ll.a 6auwanrbiLJ s:~nr_ai1)l.a H:Jl!e rpaM rutcJIOTa 6ap.ll.bi· 

rhtHbi xacanJiaHphrc: 2000 r-1200 r=800 r H 2S04. 

5) 100% }-}z504 -HH. He4e rp aM bi!Jbl 3Jlbln 60MIHJJ. bl fblHbl l<eC· 
r.HrJieliapHc: 800 r+ 1470 r=2270 r H2S04. 

12-,-27. 14,7 npoueHTJlli H2S04 sprHHHHH aJrMai\ yl! HH 40~ r 
cyBJia HaLJe rpaM KYKYPT (VI) OKCH)l.HHH 9peTMeJ1H. 
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IJeJyJIIuuu. I ycy.rr. I) foil, KHCJIOTa 3prmmHH 100 r JI.HeiHn 
I<a6yJI 3,UCJHIH,, OH,Ua OHYH 14,7 r H2S04-JI.Hp, raJiaHbl (100-14,7= 
= 85,3) rpaM cyB)l.yp. 

2) 14,7 r H2S04 aJJMaK Y'lHH Ha'le rpaM S03 repeK,UHrHHH 
xacanJia51 pwc: 

~ 14,7 r I M (S03) =80 r/MOJib, m(S03) =80 r; 
SOa+H20=H2S04 M (H2S04) =98 r/MoJib, 
80 r lltlr- m (H2S04) =98 r. 
X: 80= 14 7; 98 X= llO· l 4

,? = 12 X= 12 r S03 
' ' 98 • 

3) .Ma<Je rpaM cyByH S03 6HJieH 6HpJieLI.IHn, H2S04 3Me.ne re· 
. THpii<JH,UHfHHH xacanJiaHpbiC: 

. ~ 14,7 r I M (H20) = 18 r/MoJib, m= (rhO)= 18 r; 
S03+ H20= I-hS04 M (I-hSO") =98 r /MOJib, 

f8f 98 r m(I-hS04) =98 r. 
18-14,7 

x: 18= 14,7: 98, X= = 2,7, x=2,7 r HzO. 
98 

4) 100 r .9prHH)l.C }!<,CM I1 H8'ie rpaM CYB Oapll.blfb!Hbl KCCrHT.TlC· 
J1 <JpHc: 85,3+2,7=88 r H20 

5) 400 r CYBbl H<JliC rpaM so3 6HJI CH 6MpJICW,UHpMe.111,UHI'HHH 
.xacan.rraHpbrc: 88 r-- 12 r S03 

400 r -- x r 

88 4(\0 12 400-12 ~~ 
: v = · :x, x= -- =b:> 

8tl ' 

II ycyJI. f ofi, repel< 6oJJi.lH S03 -Hil Maccacbi x r 6oJicyH. 
1) X r so3 Hcl'le rp aM H2S04 .9MCJ!e . ren!pH<Hi,UHi'HlHI xacan· 

:Jla51pbiC: 

x r a r 

S03+H20= H2S04 
80r 98r 

M (S03) =80 r/MOJib, m (S03} =80 r; 
M (I-hS04) = 98r/MOJ!b, m (HzS04) = 98 r. 

98 X 49 X 
x: 80=a: 98, a=---· 

80 - 40 ' 

2) x r SOa H<JY.e rpaM cyB 6HJieH 6HpJieruilaH.ll.HrHHH xacanJia. 
HpblC: 

x b r 

S03 + H20 = H2S04 
80 r f8"r' I M(S03) =80 r/MOJib, m(S03) =80 r; 

M(H20)=18 r/MOJib, m(H20)=l8 r. 

X: 80=b: 18, b= 18 X= 9 x, 9x . 
b = -r cyB KHCJIOTa .9MeJie 

40 80 40 
rempM;Jre xapq oOJI.ll.bl. 

3) 3prHHJI.e cyBbiH. Ha'le rpaMbl raJiaHJI.blrb!HW xacanJiastpbiC! 
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400 r 9 x J6000-9x 
--= 

40 40 

. lllepre rep~ 3rep JOJCJJora 14,7% rynm 6oJJca, cyBbiK naiiwta 
100%-14,7% =85,3% .a.ywfwp. Exap,a.aKbi MarJJyMaTJJap,a.aH 
awaK,a.ar<bi nponoplUJHIIbi a .IJbiu 6uJJepHc: 

4~) x r l-hS04 -- 14,7% 
40 

~~~~)0-9x r cyn -- 85 3 °1o 
40 ' " 

49 x-85,3 

40 = 
(16000-9x)·l4,7 

40 

4
::> x • loOOO-gx = 14 7: 85 3 4179,7 X=235200-132,3 X, 
40 • 40 ' t , 

X= 55 r S03. 
12-28. 45 npoueHT K'[K'[p,ll,H 6oJJ a H 1\'[K'[pT KOJl'leJl,aHb!Hblll 

320 T0Hf!3Cb!Hl{3H 397 T K'[KYPT KHCJJOTUCbl 8J1Hbln)l,blp. KyKypT 
KHCJIOT aCb!Hbl SHJl.ypMeK)l,€ KOJl'Ie)l,aH)l,a!\b[ KyKyp,LI.HH, H<Jlfe !1pOUeH­

.TllHHH. peaKUHH rHpeHAHfHHH xacanJJaM3Jlbl. 

lj 93YJHlllJH. 1) 320 T KOJJqeJl,aHJl,a H8lfe TOHHa S oap,LI.blfbl!lbl 
xacanJJaMaJibJ. 

100 T -- 45 T S 6ap. 
· 320 T -- X T --

100: 320=45; X, X= 
320

"
45

= 144 
100 ' 

X= ]44 T. 

2) 397 T H2S04 eH.n.ypMeK y'IHH H8'1e r KYKYPT xapq 6oJJHH,LI.bi­
rhiHbi xacarrJiaHpbiC: 

X T 397 T 

s~I-hS04 

32r ~ 

X: 32=397: 98, 

M(S)=32 r / MOJJb, m(S)=32 r; 
M (H2S04) = 98r/MOJJb, m (H2S04) = 98 r. 

:12.397 1 <)1\. 6 x= --- .:.-:' 9H - • ' ' 
x=l29,6 r S. 

3) KoJJ•Je,naH)l.aH KYKYPJlHH H84e npouonH peaKUHH rupeH JHI· 
rHHH xacanJiaHpbic: 

144 T-)l3H !29,6 T xapl! 60J!Hp. 144; !00= 129, 6 ; X 

100 T- - X T -".- X-
12

!),G.IOO =90 x=90%. 
.. 144 , 

12---29. KoHrai<T annaparbtHa 8 % I<YKYPT (IV) OKCHJIH, 

J0%-11 1\HCJJOpO,a. Be 82% - 11 830T 6oJJaH ra 3 :,apblllJWJJ BpblllblH 
100 M 3 roi\6epn.ri,a.H . .3rep S02 ,noJlbl OKCHJieHII8H 6o.'lca, OH)la 

KOHTBKT annapatblHABH 'lb!I<BH ra3JI3pbll{ xep 6HpHHH1~ respyMH 
H<:~'le 6oJJap? 

lJe3yJJHlllH. 1) KoHTaKr annapaTbJHa xep 6Hp ra3n.aH H84e 

ra3 rofi6epHJIHn,nHp: a) 330T 82 M3; 6) KHC.TlOpOA 10 M3; a) Ky­
Kypt (IV) OKCHAH 8 M3 • . 
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2) PeaKU.HHHhiH. .n.eH.JieMecnua H3MaK liHJieH aaqe M3 KIICJIO· 
po.11, xapq 6oJiaH.n.hlrhiHhl Be Ha'le Ms S03-HH: 3Mene reJieHJI.HrRHH 
xa canJiaHpbiC: 

8M3 X M:J X M3 

2S0z+0?.=2SOa 
Vm=22,4 JI/MOJih, V(S02) =2M3, 

V (02) = 1 M3, 

2 M3 1 M3 2 MJ V (SOa) = 2 M~. 

a) Knc.1opo;thTH xapq 6o;TaH reBpyM!1HH xacanJiaHpbiC: 

H:2=x:l, 

-4 M3=6 M3• 

X= 
l).J 
- =4 

2 ' 

6) S03-HH. 3MeJie reJieH respyMHHH xacanJiaHpblCl 

8: 2=x: 2, X= ~=8, x=8 M3 S03• 
2 

ra3 ra.1bJH.D,blCbiHil.3Kbl 330T yfirreMaH raJISip, HfHbl 82 M3• 

12-- 30 16 r I<YKYPT KHCJlOT3CblHblH 3prHHHHe 6apHH XJIOpM· 
.UI!HHH. eTepJIHK MYKAapb! romyJiaH.n.a 5,7 v qeKyH.li.H 3MeJie reJI.n.H. 
}( YKYPT IWCJIOTacblHblH. 3pr11HHHil.8KH H2S04-HH. ryTSIH npou.eHTH· 
11 H xac a n.·1 aM aJth!. 

llo::yJJIWJH. I) 3MeJie reJieH qeKyH.ua repa aprHHJI.aKH H2S04• 
·Hl-l M accacLJ!lbl xacanJia 5I phlc: 

x r 5,7 r 

H2S04 + BaCI2=2HCl + BaSO. 
:>8 r 233 r 

M (H2S04) =98 r/MOJib, 
m (I-hS04) =98 r; 
M (BaS04) =233 r/MOJib, 
m (BaS04) = 233 r. 

x: 98=5 7:233 x= vs.s;l 2 4 = 2 4 H SO 
• • 233 ' ' x = , r 2 •· 

2) 3prHu,rr,e H2S04-UH. npou.eHT KOHU.eHrpaU.HHCbiHbl xacan· 
JJ35lpL!C; 

16 r ::>prHH.ll.e 2,4 r H2S04 

16 100 24 X = 2,4·100 =-15 
; = , :X, 16 t 

X= 15% H2S04. 

l2-3l. 83%-H (reDpyMH 60IOHqa) 330T, f8Jl8fiJiapbl S02 Be 

0 2 OOJI8H ra3 rapblH .Ll.biCbiHblll 100 respyMH KOHT3KT annapaTblH• 
.LJ.aH reqapuJieH.D,eH coa 97 reBpyM 60JI.LJ.bl. S02·HHH. xeMMecH pe· 
a!<JJ,HH rv.pAH .D,H liHH xacan"1an, 6aWKbl ra3 rapblH.UWChlHJI.a reB· 
pyMH 6 0tOH'I 3 H~F!e npO!l,eHT S02 Be 02 60JIYO.Ll.hlp? 
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, JleH)IeMe.ll,eH eR reapyMH 2+ J =3, .ll,eH.JJeMe.ll,eH COil 2. nHn• 
MeK, peaKIJ,IHI.ll,aH coH. I reapyM (3-2) a3amrp. 

MeceJiaHHH. rnepn1 6oiOH'la 100-97 = 3 reapyM a3aJIHp. 
2) fapl>IH)l.bl.ll,a H8'Je reBpyM S02 60JISIH)l.blfb!Hbl X3C3HJ13Sij)blCl 
I reapyM a3aJJaH;~a 2S02 peai<IJ,HSI r11ptiap. 

3 -,- -, -,- X -,- -,- -,-

3·2 I : 3=2: x, x = -
1
- =6 reapyM SI-)l.a 6% S02• 

3) KncJiopOJl.bi.H reapyMHHH xacanJiaMaJibl. 

100- ( 83 + 6) = 11 Sl- )1.3 11 %. 
12-32. Jia6oparopHH)l.a 31,6 r KaJIHli cyJILcpar&ma KHCJIOTa 

racHp 3T)l.HpMeK 6nJieH 3,584 JI KYKYPT (IV) OKCHJl.H aJILIH)l.bl. 0JI 

TCOpiHI 60IOH'la 3JibiHMaJiblCb!HbiH. HQlJ€ npOI.l,CHTHHe 6apa6ap 60• 
JJap·~ ()i\ora6LI: 80%.) 

12-33. 19,6% H2S04 3prHHHHH aJIMaK YIIHH 168 r cyBJl.a H'-l­
qe rpaM S03-n 3perMeJIH? ()i\ora6LI: 32 r S03.) 

12-34. 45%-H KyKypr 6oJiaH 400 T KYKYPT KOJI'le)l.aHhiH)l.aH 
cyachi3 KyKypr KHCJioracoiHbiH. Ha'le TOHnacombl aJIMaK 6oJiap? 
()i\ora6oi: 551, 25 T.) 

12-35. )lbiKbl3Jioirbi 1,07 r/MJI 6oJJaH 34%-JIH KYKYPT KHC· 
JIOT3CbiiibiiL 3pr1111HH)l.e J<YKVPT KHCJ10T3CbiHbiH MOJib MYK)l.apbiH::l 
KecrHTJieMeJIH. ()KoraCior: 3,7 MOJIL H2S04-) 

12-36. l1'-lHH)l.e respyMH 6oiOHIJa 7% S02, 10% 02 ae 83% 
N2 6oJiaH rag rap&IH)l.&ICbiH&IH. 100 respyMH KOHTaKT anapaTbiHa 
rHp)l.II. 9rep S02 )l.OJ!bl cypaT)l.a OKHCJICH!l8p )l.IIHHI1 xacariJiaHca, 
annapaT)l.aH IJbiKaH,ll.aH coH,, rapbiH)l.bi)l.a xaticbi M3)l.)l.aJiap ~e Ha­
qe reapyM;lC 6oJJap (K. Ill.)? ()i\ora6&I: 7 respyM S03, 6,5 res-

- PYM 02 83 reapyMH N2-) 
12-36. l11IHH)l.e rr:JnpyMII 6mor!'Ia 7% S02, 10% 02 Be 83% 

N2 6oJiaH ra3 rapoiHJl.LICbiiJLIIL 100 roapyMH KOHTaKT annaparLIHl 
I'Hp,ll,H. 9rep S02 ,ll,OJILI cyp<lT)W Ol<llCJJCIII'Jup ,ll,II}JH!J XJC3ITJ13HCa, 
annapaT)l.aH 'ILIKaH)~au col(, raphlll,ll,LJ)l.a xa{JCbl M3,U)l,i1Jiap se H3-
qe reBpyMJ(C 6oJJap (K. rn.)? (.IK,ora6bl: 7 reapyM S03, 6,5 ren­
PYM 02 83 renpyM N2.) 

12-36. reBpyMll OOIOH'Ia 80 npoueHTH 3301', raJlaiWapbl Ky­
KYPT (IV) OKCHJU1 ae KHCJiopo.n: 6oJiaH ra3 rapbiH.LLLICLIHbiH. 200 
Ma KOHT3KT annapaTblH)l.3H reiJCH,ll,eH COH., 1'33JJ3pb!H rapbiH!_i_biC'bi· 
HbiH reapyMH 190 M3 6oJI)l.bl. l1JIKH6arn,ll.aK&I rapLIHJLbi;I.a xep 6H p 
ra3)l.aH H8qe reBpyM 6o.llyn)l.hlp? ()i\ora6oi: N2 - 160 M 3, S02 -­

-20 M3, 02-20 M3.) 

12-37. 78,4 r KYKYPT KHCJIOTaCb!HbiH. 3prHmiHe 6apnHHH HHT­

paTLIHLin B3YH.LLe 32,2 r caK.'Ia5lH 3prHHH roruy.'JaH,ll,a qer>yH)Jlf 

:>MeJie reJI)l.H. l1JIKH6arn)l.aKLI KYKYPT KHCJJOTacbiHbl!L 9prHHIH!li fl. 
npoueHT KOHU.eHTpaU,lUICbiHLI xacanJiaMaJJLI. (1I\,ora6&I: 25% 
HzS04.} 
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KYKYPT KHcJIOTachiHblfl .U.YJJiapbl-cyJJb!llaTJiap 

12-38. fmrc se aHrH.II.pHt fosyp.naK-KeiheH.ttar, KpacHo 
BQ.II.CK, y Jib! oaJIKaH, He6HT.II.ar 9TpanJiapbiH)I,a rHH..U.eH HfipaH· 
)!,hlp. By.1ap.naH aJie6aC"rep, .II.eKyH, TytaillJl.hipbDK,bi MaTepHaJIJiap, 
6e3er .nawJJaphi, ueMeHT aJibiHHp se KarbJ3 ceHaraTbiH,na, Me,l{HUH· 
H3Jl.3 yJiaHblJJS!p. O.~a pbll-l. cpopMyJiaJJapblHbl T31lbll-l,. (a) fHilCJl.e 
CaO --32,56%, S03-46,51 %; H20- 20,93%, 6) Anrn.npin.ne 
CaO- 41,2%, SOs- 58,8%.) 

ll (H y JllflJHf. 

M (CaO) = GG r / MO.TJ h, M (S03) =80 r/MOJib, M (f·hO) = 18 r/MO!Ib. 

) r. . C 0 · SO · I·i 0 32•50 4li,5 l ~~0 ' 93 0 58 · 0 58 a 11nc a . s . 2 = 56 : -00- : -
18

- = , · , l 

: 1,16= I: 1:2 Ca0·S03 ·2H20 n-JI,a CaS0 4 ·2I·h0. 

6) Aum,11,pnT Ca0:S03 =--= 
41

·
2 

• 
58

•
8 =0735:0735=1:1 56 • so , , 

CaO · SOa H-JI.a CaSQ4 

12-39. feu ceHaraTbiHJI.a .nepa 3f1JleMeK yqym Be MeJl.HUlHiaJI.a 
ynaHbiMIH IUJJI!Ii1, aJ1iOMHimH :1<:~1'HBJI.e K--8,23%, AI- 5,7%, 
o- 67,5%, s- !3,5°;0, H- 5,06%. K a.nHfr, a.rl!OMHHHii 3<:~nrHlu{ 
¢opMyJJac~ HSXHJJH? 

Y:e3yJTHW H. K: AI : S : 0: H= 8,23 5,7 1.'3,5 

:39 27 32 

67,51 

lG 
5, 06 
-~ =0,2 11 : 0,211:0,422: 4,22: 5,06= 1 : I : 2:20:24. 

0HJJ.a ~h>pMy.~ a l\/\IS202aH24 n-.ua 1\Al (S04)2-1 2H20 6o.nap. 
12-4G. K.aJJHii cy:ib(jJaTJ.:.I 6HJieH KaJIHil xJJopu,nHHHH rapblH· 

)lhiChlllbi 1,844 rpa M bl KyKypr KHCJiorachi 6nJJeH HUlJJeHeH.n:e 
J ,923 r KaJJHii cyJJbcpaTbl aJibiH.ll.bl. 5aWKhi rapb!H.U.biJI.a xep 611p 
.UY3YI~ Ha•Ie rpaMbi 6oJJyl1Ablp? 

4eJyJJHWH. I ycyJL 5y Mece.rraHH MaccamipbiH TanaBy.ll.hi 6o­
IOH4a 483MeK 6oJI5lp. 0InJ.a mept 6mouqa M.acca Tarrasy,nhi: 
1,923 r-1,844 r=0,079 r 6o j1ap . 

PeaKUIHIHbiH JI.eHJi eMecH 6olOH'Ia Macca rauasyrJTapblHbl xa-
canJranphic: 

I

M (KCI) =74,5 r/MOJib, 

2KC1+H2S04 =K2S0d-2HCI m(KCI) =74,5 r· 
174 r-149 r=25 r, · 2= 149 r; 
25 r arpaMJI.a 149 r KCI peai<UHH rHpl~Iap . 1 M (K2S04) = 174 r/MOJib, 

. m(KzS04)=174 r. 
0,017 f -n- X f -n-

0,079·l49 KCt 25: 0,079= 149: x, x = 0,471, x=0,47l r , 
25 

m(K2S04)=1,844 r-r0,47l r=l,373r. 
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II ycyJI. foil rapbiHJI.biJI.a KCI x r 6oJicyH. 0H)I.a m (KzS04} ... : 
- (1,844 r-x r) ooJiap. x rpaM KCl Haqe rpaM K2S04 3MeJie re• 
THpihm.nHrHHH xacanJiaHpblc: 

xr ar 

2KCI +H2SO,=KzS04+2HCl 
M (KCI) = 74,5 r/MOJI&, 
m(KCI) =74,5·2=149 r1 
M (K2S04) == 174 r/MOJib1 

m (K2S04) = 174 r. 
149 r 174 r 

174·x a..,. __ 
149 

oy ep.neH arnaK,naKbl .neH.JICM;;JHH aJiapb!Cl 

~74 x + (1,844-x) = 1,923, 174 x+274,756-149 x=286,527. 
149 

25 x=11,77l, X= ll ,nl = 0,47 1 x=0,471 r KCl, 
25 

m (KzS04) = 1,844-0,47 1 r= 1,373 r. 
12-41. X Be y 3JieMCHTJiep X2y203 HJibi OHpJICUIM8IIH 9MeJie 

n · r11pi1Jp. OH.na KHcJwpo.nhrH. nai1hma 25,26 o/o .nyUiiiap. By 3.'Ie• 
~H· Itnrep eHe-.ne x2y0 4 6Hp J1C!l!MaHH xeM 3MeJie reTHpiiap. MyH· 
;t:! I<IICJIOpO)I. 36,78% TYTHp. X Be !f 3JlCMCHTJICpH r anMaJlbl. 

1fH3yJIItrnH. 1) EupHH/Kll 6HpJiernMe.ne x2y2 MaccachiHbl xa· 

r:III JiaHpbrc. By ep.l!.e m (Og) =48 r ae rmcJJopo.ll 6apJiernMeae 
~ ! i,:-?6% rynrp. (100%-25,26%) 6o.~ca X2!f2 uai1b!Ha .n.ym trap. 

48 r --- 25,26 

X--- 74,74% 

48: x·=25,26: 74,74, 
- 48-74,74 142 

X- = ' 
25 ,26 

X Be !/ 0.1apb1f{ aTOM M3CC3J13[)bl X8KMYH.ll.e Ka6yJI &reeK rneft• 
JIC ,ll.CH,JICM8HH a JI3pblC: 2 x+2 !f= }42 H-)l.a X+!f=71. 

J1KHH/KH OllpJICWMC 601011'13 XCM UKIHDIUI ,ll.CH,Jl eM<)HH ClJi3'! 

pLic: m (04) =64 r, 

64 r 36,78 64 :X= 36,78 : 63,22, 

X-----'- 63,22% X= 64·63,22=-110 2x+y=Il0. 
36,78 • 

Hern/KeJJ.e arnaKJJ.aKbi cHcreMaHbl aJiaphiCI 

x+y=7l. 
2x+y=l10 

'I· (-1) -x-y=-11 
2x+y-llO -71 39 32 

x-39 ' Y- - = ' 

Ar=39 6oJiaH &JieMeHT K. Ar=32 6oJiaH 3JieMeHT S. 0HJ{a 
r&3Jienfi;}H ¢opMyJiaJiap: a) KzSzOa; 6) KzS04 6oJJap~ 

12-42. 400 MJI 0,2 M0.1!Sip NazS04 9prHHHHe oapHH HHTpatbl• 
HbiH. erepJIHK MYI{JJ.apnaKhl 3prHHH rornynaH.na satJe rpaM llSKYH~ 
an sMene renep? 
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lfa3yJJMmH. l) N a2S04-m1 M accacbiHbl xacanJiaHphlc: 

m(Na2S04) =V·C·M, m(Na2S04)=0,4·0,2·142;..,11,36 r. 
2) PeaKUH5!HbiH .ll,eHJJeMeCHHH 5l3MaK 6HJieH HQqe rpaM qexya· 

IIH (BaS04) 3Me.'le remKeJ\JJ,HrHIHI xacanJiaHphlc: 

11.36r ____!__~- M(Na2S04)=142r/MOJJb, 
Na2S04+ Ba (N03)z= BC1SOd-2Na2N03 m (Na2SO•) = 142 r; 
~ =~3,3 r - M (BaSO-t) -233 r/MoJib, 

m(BaS04)=233 r. 

11,36: l42=X: 233, 

«-18,64 r BaS04. 

ll ,JG·233 IS '-' 4 X=-----= \) 
142 ' ' 

12-43. 5 r KaJIHHHH cyJihq>aTbiHhiil Be rHJI.pocyJih<lJaThiHLU\ 
rapbiH.ll,b!Cbl KaJIHHHH rH.ll,pOKCH.ll,H OHJieH 6HpJielliJI.HpHJieHJI.e 5,76 r 
KB.IJHH cyJihCjJaTbl a.]lb!H)l,bl. J1JIKH6alll.ll,aKbi ra pbiHJl.bi.ll,a KaJIJIH 
flYJib<lJaTb!HbiH Be K3JIHH fH,ri,pOCYJibtP3Tb!Hblll H::J'le rpaMJ\blfbiHhl 
xacan.rwMaJihL 

fspKe3Me. 12~40-H>Khi .MeceJI<lHHH ycyJihiHJJ,a qeayJif!Clp. ()1\o· 
ra6bi: K2S04- 2,:28 r, KHS04- 2,72 r.) 

12-44. KyKypT KHcJioTacb!HhiH 0,4 M 500 MJI 3prHHH KOH 
tpnmu 6rweH 6HTaparrJiaUJ,TI,hlpblJica KaJIHH cyJIL<ParhiHblll H8'le 
MO.llb MYKJI.apbr 3MeJie reJiep. (J¥.,ora6bJ: 0,2 MOJib K2S04.) 

12-45. AJI!OMHHHH aMMHaK 38I'HH.ll,e Al-11,34%, N-5,91%, 
H-1,69%, S---27%,0-54-,0l% ry--til[). AJJioMilllllH aM~HWK 
a::mnmn <fJOPiVIYJiilCb!llbl T3ll!Vl3Jibl. (/l\ora6b! AINH4 (504) 2-) 

l2-4G. lU r tl<lq)llil XJIOpllJ~/1 t".lll.'ll'll lialpllii cym)q)aTblllbin 
rapbiH!l,biCblllbt cai\.JtaHll :Jpnwe 6apH;i xJropH.ll.HHHH 3prmnmm~ 
e'rCpJil11\ My!<J\Il!Jbl fOWYJICII!JJa 0,01 MOJlb L!BKYHJJ,H 3M('J1e reJI.LU1. 

11.rnm6aiU,Il,8Kbi rapb!!Ub!HbiH npoueHT LW3YMHHH xacarwaMa.nbi. 

()Kora6hr: 14,2% Na2S04.) 
12-47. ,UpyMH x2Sy3 6oJiaH 6npJlCillMeJI.e KYKYPT 34% JLY· 

ayMH x2S04 6oJraH 6HpJ1elliMene KyKypr 29,1% ryrBp. x Be y 
tJieMeHTJiep xa itcbl s.rreMeHr .ll.Hp. OJI Wy'3.'la pbiH <PopMyJia .'l a pbiHbi 

B3MaJibL OT\ora6or: Li2S03; Li2S04-) 
12-48. 5ImyJlh!JiaphiH «MaByn<.a» JU1I1un aTJ!aHJJ,blpRH AYCJY-

flbJH. .ll.Y3YMHHJ1.8KH .:>JieMeHTJI~p~H Macca raTJ-J3lllbl~JWpbL ~U-
2 a. 6.; S- 1 a. o.; H- 0,3l2b a. 6.; 0-4,5 a. o. Uuy1~ tpop­
Mymlcbmbi ranlv!a,ribi. (1Kora6hi: CuS04·5I-h0.) 



XIII EAn. XMMHKM PEAKU,M;SIJIAPbllf. 9CACbl 
KAHYHAJIAMblKJlb!KJIAPbl. XMMHKH PEAKU.HSIJIAPbiH, TM3Jl!ffH 

XH MHKH peaKUHHHbiH TH3JIHrH Barr 6HpJIIirHHAe ISeJIJlH 6Hp 
ronpyM.U8KH pemm.ll.H rupiiaH H-)l.a aMeJie rem1<:~H M8.ll..li.8Hhl.ll 6H· 
pHHHH MYKAaphr 6HJieH KecmrJieHHJiii<.lp. OJI weiiJie cpopMyJJa 
6UJICH 3H,Jia)l.b!JIHp: -

C1-C2 . flC 
V=--=-

t2-t1 b. t 

(ra3 se apnm xaJI)I.aKbi Ma)l.,nanapa .nemmJJMAHp), 6y ep.!{8 
Ct- 6amJiaHrhlq KOHUeHrpalL{iH, c2- COH.Khl KOHUeHrpaUHJI, 
t2-t1- Barr apaJI&Ir&r. 

Ct-C2·HH, ll C 6MJieH, t2-t1 6onca ll t 6HJieH qaJimhlpbln 
6IviepHc. 0HJI.a: A C- peaKUHH mpen H-Aa peaKUHH)I.aH coq 
.9MeJie reJieH M3)1.)1.aHblH. MYK.li.apbiJ!.blp, HrHbi MOJ!b KOHUeHrpaUHll• 
Cbi,ll.bip. tJ. t 6oJica, reqeH sarrhl.D.hlp. 

13-t. 9prHH xaJI.D.BKbi M8.LJ.AaJiapbiH peaKUHHChi: A+B=C 
.uervreMa JiaHbll<JihiK.D.a reqfi<:~p. 9rep A- Ma.o.,naHbiH. 6aUIJiaHrhfii 
KOHil,CHTpaUHHChi ((A]- JI.Hiilm 6eJIJIC)K.CKJI.HpHC) 5 MOJib/ JI 6o­

JJyn, 10 M.HHYT.li.8H CO H. 3,5 MOJJb/JI 60JI8H 60JJC8 OH)I.a XHMIIKll 
peaKUHHHbiH. TH3JIHriiHH KCCfHTJICMeJIH. 

IJeJyJJuwu. Ct=5 MOJih/JI, C2=3,5 MO!lb/11.. At= 10 MHH, 

5-3,5 5 15 'l:1 = -- =0,1 , t1=0, MI)Jib/JI, MUH, 
10 ' 

13-2. PeaKUHSI A+2B=C )l.eH.JieMa nafiblKJJbiKAa reqtiap . Bam• 
JI8HfbllJ I<OHUeHrpaUHHJJap (A]=4 MOJib/JI, (8]=3 MOJib/JI 60JliUI 
60JICa peaKUHH HCTHR\CCI:fH)I.e [C)=0,8 MOJib/Jl OOJI.l{bl. PeaKU11!1• 
JI.aH coH. [A] Be [8] KecrHTJieMeJIH. PeaKUHHHbiH. .li.OBaMJib!Jlblrbl 
(retiH3H BarTh!) 5 ceKyHT OOJJCa, OH,D.a peaKUHHHhiH. TH3JIHfHHit 
6HJIMCJIH. 

IJaJyJJHwH. I) Xep 6Hp Ma)I.JJ.a.o.aH uaqe MOJib peaKu.ua m• 
peH.D.HrHHH xacannaHpbiC: 

11* 

X MOJ!b X MOJ!b •0,8 MOJ!b 

1\+ 2B= C 
lMOJib 2 MOJ!b .-'1-M-OJI_b_ 

[A]= I MO.•lb/JI, 

[8)=2 MOJJb/JI, 
(C]= 1 MOJib/JI. 

a) PearnvrH rnpeu A- MaJJ.JI.al 

X: 1 =0,8: 11 
1·0,8 ') -· 

X= -1-=•.,~, X=0,8 MOJib/JI, 



6) PeaKJJ)HI rnpen B- Ma.n..n.a x: 2=0,8: 1, x = 2 ·~· 8 = 1,6, 

x=l,6 M0 .1h/JI. 

2) PeaKl(H51ll.8H COil: [Al=4 MOJJh/JJ-0,8 MOJJb/=3,2 MOJJh/JI, 
[B)=3 MOJib/JI -1,6 MOJib/JI= 1,4 MOJib/JI. 

3) XHMH!m peaKI.J.JJ.HllblH TH 3JIHrHHH KecrHTJJei\apHc: 
0,8 MOJth{!l 

a) v= =0,16 MOJJh/JJ. c, A- MaMa peaKl(HH rnp,.. . 
5 cet< 

ll<lp. 

6) V= I,G MOJih /.
1 =0,32 MOJib/JJ. c, B- Ma.n..n.a peaJ<l(HH rup• 

5 c 
H;)p. 

13-3. N 2 +3H2=2NH 3 peaKl(HH)I.a, peaKl(HH)I.aH col{ [N2]= 
=2 MOJib/JI, - [H2]= 1 MOJJb/JJ, [NH 3]=5 MOJJb/JI 6oJI)I.bl. A30TblH. Be 
BO)I.OpO)I.biH. 6aill.7J3HfbJll KOHl(eHTp8l(JIHCb!Hbl X8C3fiJI3M3Jlbl. 3rep 
peaKl(HH 10 ceKyHT)I.a relleH 60JJCa, OH)I.3 XHMHKH peaKl(llflHhii{ 
TH3JJHrHHH xacanJJaMaJJhJ. 

lJ(nyJU:JrnH. 1) BawJJaHrhi4 Ma.n.n.aJiapbll{ naqe MYKAapblHhll{ 
peaKl(HH rHpen.n.HrHHH xacanJiaHphlc: 

X Mo.Jil:. ~~- 5 M0.1bly (N2) = 1 MOJ!b, 'I (H2) = 3 MOJ!b, 
N2+3H2=2NHa 'I (NH3 ) =2 MOJ!b, 

) MOJlb 3 MOJl b 2 MOJl b 

a) HalJe MOJib Nz peaKUJIH rHpeH;J.HrHBH xacanJJa.HphiC: 

5·1 
X: 1 =5; 2, X= -= 2,5; X=2,5 MOJlb. 

2 

A3oTbiH 6awJJaHrhiLJ KOHUeHTpal(HHCbi [N2] = 2 MO.TJb/.TJ + 2,5 
MOJ1b/.J]=4,5 MOJJb/6oJJap. ' 

6) HaiJe MOJJb Hz peaKl(HH rupen.n.HrHHH xacanJia.HpbiC: 

- 3·5 
x: 3=5: 2, X= I =7,5, x=7,5 MOJJb. 0HAa ao.n.opo.n.wt 

6aWJJaHrbi'l KOHl(eHTp8UHHCbl [H]= 1 +7,5 MOJJb/JJ=8,5 MOJJb/Jl 
6oJJap. 
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2) XHMHKH peaKUHHHbn~ TH3JJHrHHH xacanJia.HpbiC: 
a) AaoTa rep a TH3.7JHrH 

2,5 MOJJh/Jl 
V= 

10 c 

6) Bo.n.opo.n.a repa TH3.1HrH: 

0,25 MOJ!b/JJ· Cj 

V = 7•5 
MOJJb/JI =0,75 MOJJb/JI·C; 

10 c 
B) AMMn:ara repa TH3JJHrH: 

V= 0 
MOJJb/JI =0,5 MOnb/Jl•C. 

lO 



XnMHKH peaK~HHJJapLut. TH3JJHrHHHtt. weprJJepe 6arJJb1JlblrLI 

1. XHMHKH peaK~usrnapbltt. TH3JJHrHHHtt. KOH~ellrpaL(iUJ 6ar,. 
nblJJblrbl. XHMHKH peaKU.HHJJ apbiH. TH3JJHrH. peaKU.HH rHpii.au Maii<~ 
,llaJJapbiH. KOH~eHrpaUIUIJiapb!HbiH. KEl!IeJJTMeK XaCbiJlbJHa fElHii 
nponopuuoHaJI,l!J>Ip. 0Hbl rnefiJie cpopMyJJa 6HJieH aRJJa.nHpbic. v::o: 
-=K[A]m ·[B] 11 6y ep.ne [A] Be (B) peaKUHH rHpH;)H Ma.n.naJia• 
pbitt. KOHUeHrpaUHHCbl, m Be n peaKUHH,llaKbl K03cf>cf>HUHeHTJICp, 
K- xeMIHJJeJJHK (KoHcraHra.) 

ML>Ica.TJJiapa iiyJJieHeJIHH.. 
2N0+02 =2N03 v=K[N0]2·[02] 
N2+3H2=2NHs v=K[Nz]·[HzP 

13-4. 2S02 +0z~2S03 peaKUHH,ll.a (S0z)=8 MOJib/JI, (0z]~1 

c::5 MOJib/JI 60JICa, OH,ll.a XHM HKH peaKUHflHblH. TH3Jl l1fHIIH KeCfiiT• 
JJeMeJI H. 

lf1ny JlHIJHt. 

v=[SOzF·[Oz]·K v=I\·82 ·5=1\·320; v=K320 MOJib/JI. 
13-5. 2S02 + 0 2 = 2S03 peaKUHH,lla 6arnJiaHrbi4 Ma.n.a.aJia phUt 

KOHUeHrpaUH5!Cbi 2 3CCe apTAblpbiJICa XHMHKH peaKUH51.1IapbiH. THJ• 
JIHrH H8XH JJ H yiJrrap? 

L(e3y.mam. E aw JiaHrbil! rH 3i1H v = K[SOzY · [Oz] 6oJiaH 6o.'I• 
ca , I\O il l(C!!TpauiiH 2 3CCe DpT,llblpbiJJaH,n.a v=I\(2[S0z)) 2 ·2(0z1=-l 
8KfS02F·[02] 6oJ1ap. l1mm6aun\bl Tll 3JJHI<J!CH 8 9cce aprap. 

13-6. 2N0 +0z::;::t2N0 2 .ll.CHJICMC 60IOH'l a 6aCbl W 4 scce apT• 
.IJ.bipbiJJca, r erm se r epc peaKUIHI.r apbiH. TH 3J1Hf'H HaXH JJH yihrap?. 

qeJyJJIH!IM. a) f eHH pe aKUHH.'l apbiH. erum TH3JJHrH v=K(NOF•: 
'(02) 6aCbJWblH ap T.ll.blpb!JIM8fbi 1\0HUeHTpaUHHHbH{ aprMarb!Ha 

<>JJT H;JHJlHrH Y'IHH CO H,Kbi TH3JJHK v = K (4[NO]) 2 • 4[02] =64K[N0]2•: 
·[0:!] 6oJJap. BamKbi TH3JIHI< 6HJJeH .ueH:elllAHpHJieHAe 64 scca . 
aprap. 

6) Tepc peaKU)I5IJ1.a 6aUL'TallrhJ<J TH3.1!HK v=K[N02J2, cOH.K~ 
TH3JJHK v=K(4[NOz])2= 1GK[N02J2 6oJiap. 8JLIUI TH3JJHI<.ll.eH 16 
:~cce Ken 6oJiap. 

J 3-7. N2 + 3Hz=<±2NH3 .n.eH.JieMe 6oroJ-ItJa reqfian peaK~HH.ua 
6aCbiW )Q .9CCe apT.IJ.blpb!JJCa r8HH Be repc peaKU.HSI H;)XHJIH yih• 
f;}p? 

'leJyJJHmH, a) rellH J)C31<HHHHhiR 6aWJJ8Hfbl'l TH3JlHfH V=t 

o:::K[N2] · [H2] 3, COH.Kbl TH3JJHrH V=KlO[N2]· (IO[H2]) 3 =-l 

= lOOOOK[N2][H2P eH.KH.ZJ.eH 10000 :~cce aprap. 
6) TepCIIHe re'JH8H peaKUHH 6awJJaHrbi4 TH3JJHK v-= K[NHa]', 

COtU<bi TH3JJHK v = K ([ lONH3]) 2 = 1 OOK[NH3)2. BawJJaHrblq TH3• 
JIHK.ll.CH 100 3CCe aprap. 

13-8. FeCI3 +3KCNS=Fe(CNS)a+3KCI 9pntHJJep apacblH• 
.n.a retJfi;)p. BamJiaHrbilJ 9pnmJiepHH. xep 6HpHHe 2 respyM cya 
fOUiyJica, peaKUHHHbiH. TH3J!Hr11 H;:}XHJIH yurrap? 

lfeJyJJHwH. 3prHHHH. ycryHe cys romyJica KOHUeHrpaUHH a3a· 
I 

Jlbln - 60JI5iHJJblrbi VlJHH XI1MHKH peaKUH5lHbiH. TH3JIHrH neceJiep.; 
2 

HiS 



o = K( ~[FcCI3I-). ( ~ [KCN S] l = 1 ~K [FeClai·[KCN S j3 

8H.KH.UeH 16 ;:~cce rreceJiep. 
13-9. 4HCI+02=2H20+2CI2 peai\IJ,IHI,Ua, 6awJiaHfbl1l KOH· 

UeHTpall,HHJiap [HCI]= 16 MOJib/JI. [02]=7 MOJ!b peaKIJ,HH,UaH COil 
4 MOJ!h XJIOpb!H. 3MeJie reJieHJIHfll aHblKJiaHca, OHYH. peaKUHH,UaH 
COILKLI Ma,n,naJIClpblll l<OlllLelnpaU1!51Jlapb111bl KeCrHTJieMe.nH. ()l\.0· 
ra6J,I: [I ICII=8 MOJII>/~ _j:.0'2]=5 MOJib/JI, [lh0]=4 MO.nb/.n.) 

13-10. lld- CI~ = 21JCI pcai\l~IISIJW 6UUI JiaHrbl1l KOHUCHTpa-
UIISIJI;lpl>l [Ih]=5 MOJII./JI, LCbl= 4 MOJI~>/JJ. 4 ceKyHr,naH coB: 
(H2]=2 MO.nb/JI 6oJJaH 60JJCa, OH,Ua XHMH!OI pCa!\UHH!IbiiL Tli3JJH· 
rHHH Be Ma,n,naJJapbiH. KOHUenrpaUHHJiaphiHhJ xacanJiaMaJibi. (.JK,o­
ra6hl: v=0,75 MOJih/n·c, H2 ae Ch peaKUHH rup.nn; v= 1,5 
MOJJh/JI ·c, HCI sMeJie reJI,nH; [CI2],;2MOJib/JI, [HC1]=6 MOJib/.n.) 

13-1 l. 2A +3B = C peaKUHH,Ua KOHUeHTp3UHHJJap 3 3CCe apT· 
J.blpbi.T!Ca XHMHKH peaKUHHHbJH, TH3JIHfH H<lXHJ!H yifnap? {)1\ora• 
Gbi: XnMHKH peaKUHHHhJH. TH3JIHrH 243 ;:~cce aprap.) 

13-12. 2CO +02~2C02 peaKUHH,na 6achJW 10 scce apTJlbi· 
pbiJJCa, f8HH Be Tepc peaKUHSIHb!H, TH3J1Hfll H<JXHJIH yifrrap? ()l\.0• 
ra6Lr: feRn peaKUHH 1000 scce, repc peaKUHH 100 scce aprap .) 

13-13. 3A+B=C cxeMa 6oJOHqa reqifan peaKl\HH,na: a) [A] 
2 3CCe apTJlblpbiJICa; 6) (B) 4 3CCe apTJlblpbiJJCa XHMHKH pe aKUHH­
HhHL TH3JJHrH H<J XHJIH yihr8p? (.)Kora6hr: a) 8 scce apTap; 6} 4 
ecce aprap.) 

13-14. BapJJar nm ~2 18. 

A +B= C peaiOUIH.na srcp A MC!.UJ.I.C!Hh!Il 6awJi anrwr KOHUCHT· 
paU1151Cbl [A] ... MH!IYT.U3II COH [A] ... 6oJJaH 60.'1Ca, OH,Ila XHMHKH 
peaEl\IIHilbii~ Tll3JIHrHHH xacanJJaM3J1bi. 

Tl ~auJJJaH. 
M Konuen . 

I. 0,5 MOJJb/.ri 

2. 4 MOJJb/JJ 

3. 0,8 MOJJbjJJ 

4. 7 MOJJ b/JI 

5, 0,9 MOJib/JI 

6 . 0,25 MOJJb / JI 

7. 0,7 MO.%/ JI 

8. 0,26 MOJJb/.~ 
V. 0,3 MOJib/JI 

10. 0,37 MOJJb j JI 

It 2 MOJib/JI 

12. 3 ~IO.~b/.1 
13 . 6 MOJib/JI 
).} 5 MOJib /.~ 
Is: 6 Aw.%/JI 
16. 0,13 MOJib/JI 

17. 0,8 MOJib/JI 

IS. 9 MO.~b/JI 
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GoJJan CoH:Khi 

I 

Capn I 
BarT KOHUeH. 

6 MHH. 0,2 MOJib/JI 19. 0,3 M0.1b/JI 

8 MIIH. 2 MOJib/JI 20. 10 MO.%/JI 

5 MHH. 0,3 MOJib/JJ 2). J ,5 MOJib / JI 

3 MH H. I MOJib/JI 22. I ,7 MOJ!b(JI 

4 MHH. 0,3 MOJib/JI 23. 2,5 MOJib/JI 

2 MIIH. 0,05 MOJJb/ 24. I ,8 MOJib/JI 

5 MHII. 0,1 MOJib/JI 25. 3,9 MOJib/JI 

8 Ml!H. 0,12 MOJib/JI 26. 5,4 MOJib/JI 

20 Mil H. 0,1 MOJJb/JI 28 . 4, I MOJib / JI 

25 MHH. 0,12 MOJib/JJ 28, 7,5 MOJJI>/Jl 

15 MIIH. 0,5 MOJib/JI 29. 8,7 MOJib / JI 

7 MIIH. 0,9 MOJib/ JI 3Q, 6,5 MQJ!l, / JI 

9 MHH. 0,6 MOJib/JI 31. 0,37 MOJl b/JI 

13 Ml!H. 2,4 MOJ!b/JI 32. 0,35 MOJlh/JI 

8 Mill!. 0,4 MOJib/JI 33. 0,49 MOJib/JI 

6 MHH. 001 MOJib/JI 34. 0,19 MOJib/JI 

9 MIIH. 0,08 MOJib/JI 35, 7,1 MOJib/JI 

9 MHH. 0,0 MOJib/JI 36. 4,3 MOJib/JI 

6 MHH. 

4 MHH. 

3 MI!H. 

7 MII H. 

5 MHH. 
}3 MIHI. 

7 Mflll. 

6 M I! I!. 

3 MI IH. 

9 Mill!. 

7 MHH. 

9 MHH. 

6 MIIH. 

8 MHH. 

4 MHH. 

8 MHH . 

4 MIIH. 

5 MHH . 

C OHKhl 
KOHUeH. 

0, I 8 MOJlb/ Jl 
8 MOJib/JJ 

0,3 MOJib/JJ 

0,3 MO.%/JI 

0,5 MOJih/J1 

0,5 MOJib/Jl 

I ,8 't OJib/JJ 
I ,2 MOJib/JI 

0,2 MOJlb/.'1 

2,4 M0.1b/JI 

2,4 MOJJb/JI 

0,3 MOJib/JI 

0,13 MOJib/JI 

0,03 MOJib /JI 

0,05 MOJib/JI 

0,03 MOJib / JI 

0,7 MOJJb/JI 

1,3 MOJib / JI 



Hycra: roti (A]=3,7 MOJib/JI 8 MHHYT.ll.aH COR [A]=0,5 MOJJb(JI 
6oJJCyH. 

11 C1-C2 3,7-'--0,5 3,2 O 4 . O 4 -.93YJIHUIH. V= --= ---=-= , ; V= , MOJJbfJI•MUH; 
t 8 8 

2. XHMHKH peaKU.HSIJiapbiH, TH3JIHfH'Hl11~ TCMnepatypa 6arJibl,. 
nwrw. TeMnepatypa xep 10 rpa,ll.yc ~KapnaH,ll.a XHMHKH peaKU.HH• 
HhiH. TH3JJHrH 2 :>cce,ll.eH 4 acca qeHJIH aptHp. OH.a re.Mneparypa 
1WfH/H/mt{uenru .lJ.HHHJJliap. XHMHKH peaKI~H5!HhiR TH3JJHrHHHH. reM-. 
nepaTypa 6arJJh!Jibii'b!Hbl lllCHJJC ljJopMyJia 6HJJCH 6eJJJJCHHJIHapl 

t.,-t, 
v,2 =vtl·lw· 

6y ep,ll.e: V 12-f2 - TCMDCpatypa,ll.aKbl TH3JJHK, V 11-t1 TCMne• 
patypa,ll.aKbi TH3JJHK, 'V- TCMDepatypa K03tPlPHU.HCHTH, t2- COH.• 
Khl TeMnepatypa, t1 - 6arnJJaHrbi<J TeMrrepatypa, 

13-14 a. TeMnepatypa 10°C ~KapJI8Hll,a XHMHKH peaKUIHIHbiH, 
TH3JiijrH UKH 3CCe aptHp. 20°C·,ll.C 6alllJJ8Hfblq TH3JIHK 0,3 MOJJbfJJ• 
•MHH JJ.CH.. Brep teMnepatypa: a) 40°C, 6) 60°C, a} 0°C 6oJJca, 
OH,ll.a XHMHKH peaKU.HHJJapbiH, TH3JJHrH H<IXHJIH 6oJJap? 

I.Je3yJJHUIH, a) lllepTe repa: v 11 =0,3 MOJib/JJ, 1 =2, t2-1 

40°C, t 1 = 20°C, vt2 =? 

-0 3 2 40-20 
Vt2- •' ~ 

6) iz=60°C; 
60-20 

Vt 2 =0 3·2 ---
' 10 

0-20 1 

a) t2=0°C vu =0,3·2"""10 =0,3·2-2=0,3· 4 =0,075, vt, =-
= 0,075 MOJib(JJ • MHH. 

13-15. l0°C·JJ.a xnMHKH peaKUHSIHbiH. TH3JIHrH 3 scce apnip. 
BaUIJI8Hfblq TeMnepatypa 30°C. a) 70°C-.ll.e, 6} 80°C·ACI 
B) 100°C-;:r.e XHMHKH peaKUHHHhiH. TH3JJHru Haqe scce aprap? 

I.Ja3yJIHUIH, a) lllepre repa: -c=3, i2=10°C, t 1=30°C1 

70-30 

v, 2 =V11·il0 = v11 ·34 = V 11 ·81. 81 acce aptap: 
80-30 

6) fz=80°C, v t2 = vt1·310 = Va·3' = v 11 243. 243 scce 
aptap; 

100-30 
10 

ce aptap. 
13-16. Xep 10°C-.ne XHMHKH peaKUHHHhiH. TII3JIHru 2 acce 

apnlp. 40°C-;:r.e XHMIIKH peaKUH5I 4 MHHyT;:r.a aMaJJa aWSI.H OOJIC81 
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ou.11.a 70°C Te.MnepaTypa.n.a XHMHIUI pea:O..\H51 H<>'le san.n.a aMaJJa 
amap? 

4tl3yJJHWH. 1) XHMHI<H peaKUHSlHbiB. Tl13JJHrHHHtL H<>'Ie 3CCe 
apTHHJJ.bll'biHbi xacan.1aHpbiC: 

70-40 
'2 V 12 =11 11 ·2 .,.-.~ ·ZJ 11 · :!3=Vn·8; 8 3CCC apTap. 

2) X11~flllill (H';II\IUIHIII.IIl Tli3JHirH narra Tepc nporropunoHaJI· 

J\l.lp. (-lill\11 1 \''lih11 11an 1.111 ·-~ CiHJit'l'IIII JlC pea Kill II! re•wn ryrapap. 
tJ 

I I 
4· - ==- MIIHYT.IJ.a H-.IJ.a 30 ceKyHT)la ryTapap. 
. 8 2 

13-17. 3rep reMrreparypa K0.3cpcpHUHeHTH, HrHbi i =3 6oJica, 
OH)J.a XHMHKH peaKUHHHbll{ TH3JIHI'HHH 27 3CCe apTJJ.bipMaK Y'IHH 
TeMneparypaHbi H<:l'le rpa.n.yc eKapJ13H)J.blpMaJibi? 

4e3yJJHWH. 1} foi1 6arnJJaHrhi'I TeMnepaTypa 0°C 6oJicys. 
ApTJJ.blpbiJiaH TeMneparypaHbi x 6HJieH 6eJJJI;}JIHil. OH.n.a rneiiJie 

x-0 

H3bliT 6HJiepHC: V t1 = V 11 • 3 IO, .3rep peaKUHHHbiH. TH3JIHfH 27 
x-0 x 

scce apTaH 6onca- (v 11 ··27). lllei1neJJHKJJ.e 3l0 =27 H·JJ.a 3 10 = 

.=33; :!f.= 3; X= 30, x=30°C. ,llHiiMeK, peaKUHHHbll\ TH3JIH• 
10 

rHHH 27 scce apTAbipMai< Y'UIH re~mepaTypaHbi 30° C ei<apJiaH· 

Jl.hipMaJibi. 
13-18. 40°C TeMnepaTypa.n.a xnMHRH peaKUH.H 48 MHHyr.n.a 

retJi18p. TeMnepaTypaHbi 60°C 6onaH.n.a 6oJJca XHMHRH peaRUHH 3 
MHHYTJJ.a re'l.Aap. XHMHKH peaKUHHHhlH. TH3JIHfHHH~ TeMneparypa 
K03cpcpHUHeHTHHH xacarrJiaMaJJbl. 

lfa3yJJHlllH. I) XHMHRH peaKUHHHbiH TH3J1HrH H;}tJ.e 3CCe apT· 
JIH}l.blfb!Hbl KeCrHTJieH8pHC; 48; 3= 16 .3CCe apTblll)J.blp. 

2) TeMnepa-rypa Ko.3<j>cpHI..(HeHTII x 6HJieH . 6eJIJieceK, <j>opMyJia-
llbJ weiiJie H3bin 6HJiepuc: · 

60-40 

V 12 =Vn ·X-w =Vtl·x2 ·oH.n.a, X 2 = 16, x=v16=4, "(=4. 

13-19. Te rvmepaTypa K03<j><j>HUHeHTH 3 6oJJaH peaKUHH 50°C­
•.n.e 54 MHHYTJJ.a ryrapHp. 3rep TeMrrepaTypa 70°C-a eTH(HIJice, 
OH)J.a XHMHKH peaRUH.H H8'le MHHYTJJ.3 ryrapap? ()l\ora6bi: 6 Mil· 
HYT.IJ.a.) 

13-20; XHMHKH peaKUHHHbiH. TH3JJHrHHH 32 scce apTJJ.bipMaK 
YIIHH TeMnepaTypaHbi H8'le rpa.n.yc apTJJ.blpMaJJbi? TeMnepaTypa 
·K03<j><j>HUHeHTH 2 )J.HHHIT Ka6yJJ 3TMeJIH. ()1\oraOhl: 40°C.) 

13-21. XHMHKH peaKUHHHbll\ TH3JlHfH 20°C-.n.e 4 MOJJb/JI•C, 
leMnepaTypa Roscp<j>HUHeHTH 2, 6oJiaH peaKUHH.n.a reMneparypa 
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50°C-;:, CTHpH.TICe, OH.Ua XJ-IMHKH peaKUHHHbiH. Tl13JJHrHHH XacanJia• 
Ma.mo (}K.ora6bJ: 32 MOJJb/ Jioco) 

13-22. XHMmm peaKUHH,Ua TeMneparypa 30°C-.neH 50°C 
CTl!pH.TJCH,UC XHMllKH pea rOJ)U!HbliL Tli3J111fli 9 3CCe apTaH 60.IlCa1 

OH,Ua .XHMHI<H pe aJ(UHHHbll~ TCMITCpaTypa K03tP<lJHUHeHTI!IIli KCCfH"f'! 
JJe MeJJH o ()Kora6 bi : 30) 

13-23. BapJJar urn .N'2 19 

TeMnepaTy pa Ko3¢<PHUHCHTH T = 6a m.TJaHrbJq TeMnepa· 
Typa o o • °C-.neH: a) o · o °C; 6) • • o °C eTHpH.TJCe XHMHI<H peaK• 
UHHHbiH. TH3JIHrH H8XHJJH y!'hr;:,p? 

~~ ~ r 
tl I ~~ )J/ ~I t, I t~ 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 

2 25°C a) 45°C 6) 5°C 19 4 20'0 a) 40°C 6) 0°0 
3 30°C · a) 60°C 6) ooc 20 3 30°0 . a) 50°C 6) J0°C 
2 20°C a) 40°C 6) 0°C 21 3 5CfC a) sooc 6) 20°C 
3 40°C a) sooc 6) !0°C 22 3 60°C a) sooc 6) 40°C 
4 l5°C a) 55°C 6) soc 23 2 70°0 a) gooc 6) l0°C 
2 35°C a) 75°C 6) soc 24 4 60°C a) sooc 6) l0°C 
3 }0°C a) 70°C 6) o oc 25 2 sooc a) 100°C 6) 20°C 
3 24°C a) 64°C 6) 4°C 26 2 sooc o) gooc 6) !0°C 
2 35"C a) 95°C 6) I5°C 27 2 75°C a) 95°C 6) l5°C 
2 28°C a) 58°C 6) goc 28 3 15°C a) 75°C 6) 5"C 
4 }0°C a) gooc 6) ooc 29 4 gooc a) Jl0°C 6) 40°C 
4 l9°C a) 39°C 6) goc 30 2 20°C a) 70°C 6) ooc 
3 28°C a) 48°C 6) soc 31 2 30°C a) 60°C 6) ooc 
2 27°C a) 57"C 6) 7°C 32 3 40°C a) 90°C 6) w ee 
2 30°C a) 70°C 6) 10°C 33 2 40°C a) 60°C 6) 0°C 
3 45°C a) 75°C 6) we 34 2 36°C a) 76°C 0) 6°C 
2 24°C a) 64°C 6) 4°C 35 2 ggoa a) 59°C 6) goc 
3 33°C a) 63°C 6) soc 3i:i 3 65°0 a) 65oC 6) 25°C 

Hycra: foti, -v =3, t, =30°C, a} t2=l0°C~ OJ h=0°C 6oJJcyH9 
t2-tl 

lJe3yJIHlliH. V 12 =V11 ·-v·l0 
70-30 

a) Vu = V 11•310-= v t1 • 34 = V 11 ·81, 81 9cce aprap. 
0-30 

6) 3"10 3-3 1 27 Vu = v 11 • = v 11 • = Vtt • -, 9Cce nece.TJep. 
27 

XHMHKH .neH.arpaMJibJJJbiK 

8spyJJHU1HK.TIH peaKUHHJJap)J.a BarTblH relJMerH 6H.TieH ffl H!I 

reqif<)H peaKUHSI ruT,nHrHlJe nece.TJifap, ce6a6H oam.TJaHrbl':t Ma.n;1a• 
JiapbiH KOHUeHTpaUHHJJapbi a3a.TJHp. · Tepc peaKUHH 3Me.TJe reJJiiall 
Ma]!Jl.aJiapblli. KOHUeHTpaUHH.TJ8pb!HhlH. KEHieJIMerHHHH. xaca6b1Hil 
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aprHp, HrHhl 6awnaHrblll MaManap sMene re.nMare 6awnaap. 
UUeAne 6Hp Hr~aA ~epeAap: HKH rapana re11Aaa peaKUHHHhiR TH3• 
.nuru ~eH.nemi\ap . se Ma.liJlaJiaphiH. KonuenrpaUHSIJiapblHbiH. ~yp· 
uyKJibiJibiK Hr~ai\bl .u.epel'fap. UUoJI Hr.u.as xeM XU!.tUICU oef{a2paM4 

AbtAbtK. JlHHHJIHap. 
13-24. N2+ 3H2~2NHa eapyJIHWHKJIH peaKUHHAa a30Tblll 

6aWJI8Hfblll KOHUeHTp8UHSICbl 5 MOJib/JI, BO.ll.OpO.ll.hl!{ 6alliJI3Hfhlq 
KOHUCHTp8UH.HCbl 16 MOJJb/JI. JleH.arpaMJib!JibiK B8fTbiHJl3 8MMH8• 
fbl!:l KOHUeHTp8UH.HCbl 6 MOJJb/JI 6oJiaH 60JIC8, Olf.ll.a 830Tblf:{ Be BO• 
AOPO.ll.hii{ JI.ef:{arpaMJILJJJLII< KOHUCHTpatUfSIJiaphiHbl xacannaMaJibl. 

lJtnynHwn. 1) 6 MOJih NHa 9MCJJe reJJMCK Y4Im: a) Halle 
MOJib 830.ll.hll:l. peaKUHH rHpCH.LUlrHHH; 6) HCl4C MOJJb BO.ll.OpO.ll.blft 
peaKUHH rHpCH.ll.HriHI xacanJiaHpb!C. .Ll.eH.JIC MC.ll.CH repuyWH .HJII:iU 

a) 2 MOJJb NHa 9Mene reneHJI.e 1 MOJJh N2 xap'lJJaHHp. 

6 MOJJb , X MOJJb ,---
6·1 2: 6= I : x, x =- x=3 M0.1Jb N2 xapq 60JJJJ.hl. 

2 
6) 2 MOJib NHs &MeJie reJleHJI.e 3 MOJib H2 xapq 6onap. 
6 MOJJb , X MOJib --,--

6·3 2: 6=3: X, X=- =9 X=9 MOJJb H2 xapq 60JJ.ll.bl. . 2 . 
2) J1JJKH 6al11Kbl M8.ll..ll.8JI8pbiH: (a30Thll{ Be BO.ll.OpO.ll.biH.) JJ.eH• 

arpaMJibiJJhiK KOHUeHTpaUHH.l! apbiHbl xacan.Jia.HphiC. [N2] =5-3 =-2 
t40lib/JJ Be [H2] = 16-9 = 7 MOJJL/JI. 

13-25. A+ 2B~C eapyJJHUIHKJIH peaKU.HHJI.a .ll.CH.arpaMJJhl· 
.llbiK ify3e l.!biKaH.LI.a [A]=0,6 MOJib/JI, [B]=0,7 MOJib/JI, (C]=0,4 
WOJJb/JJ. A ne B Ma.ll..LI.aJiapLH{ 6al1JJJaHrbi'l KOHUCHTpauruinapr.IHhl 
TanMaJILI. 

lJa3yJJiiWH. I) A Be B Ma.ll..ll.aJiapbiH. xapii 6oJiaH MYKJI.apna-
pb!HLI xacanJJaHpJ.Ic. PeaKUHH.LI.aH yryp aJicaK: 

a) 1 MOJih C MaJI.naHbiH. &Mene reJJMenme 1 MOJib A Ma.u.Aa 
xapq .6oJIHp. 0,4 MOJib C Ma.LI..LJ.aHLIH. 3MeJie reJIMemue 0,4 MOJib A 
Man.ua xapYJJaHHp. 

6) I M0.1h C M8.LJ..ll.aHLIH. 3Me,1e reJJMerHHe 2 MOJib B MaMa 
:Xltp4 6o.lJHp. 0,4 MOJib C MaJI.naHbii{ ·&Mene re.JIMemue 0,8 MOJib B 
li~L'l. .LI. a xapqnaHHp. 

2) 6c1IJJ.LI.aKbl M3.ll..ll.aJiapblH. 6aillJJaHrhiii KOHUCHTpaUIHIJJ8pl:l!Hbl 
&ac anJJ aHpLIC: 

[A]= 0,6 + 0,4= 1 MOJJb/JI, ( B] =0,7 + 0,8= I ,5 MOJJb/JI. 

UJepTJICfJH yihreTMeK 6HJICH JI.eH,arpaMJlblJiblfbi HCJIClH Tapa· 
IJIHi bJ 3a cyiiwypHn (yrpyK.LI.bipbm) 6HJiepnc . By 6apana Jle lila-
1'eJil.>eHIIIl np iHIU!HIHHll.eH ne!"'nanaH Hpbic: Te.r.tneparypaHblf{ apr­
MGcbt eupy JlUUIUKJlU peai\.L(UHAapblli yzpyHbl 3HCJOTepMUKU peatC· 

&(tul rap an crtu.uy puap. Bacbttubtlt apr Macbt zeapy MU!i a3 rapa­
fthUta cyuuqrpii.2p. 
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13-26. LJ.eHarp a M.TiblJlbll< TeMnepaTypa eKapJI3H)J.a X3HCbl ·13· 

pana cyiiwep? 

a) 2S0z+02~2S0s+Q 
6) N2+0z=+±2NO-Q 

lf&3y.JBIIDH. a) pear<UH.H;J.a reMrrepaTypaHbiH. CKapJiaMarhi .neH.· 
arpaMJibJJJbirbJ 'lene cyilwypif<:~p. 

6) - peaKI.IJUIJI.a 6oJica cara cyi1wypep. 
13-2'1. EacbiWbii-l aprMarbi JJ.eaarpaMJihJJiblrbi HHpa cyiimy• 

pep? a) N2+3H2=<±2NHs; 6) N204+%2N02; B) Hz+h+~2HJ. 
()Kora6hi: a) - peaKUHH,!I.a cara; 6) - peaKUHHJJ.a 'lerre cyi1wy· 
pep; B) - peaKil,HH TaCHp .9TMe3.) 

XnMHKH JJ.eHarpaMJib!Jihii<JJ.a 3MCJie reJICH M8JJ.JJ.a.npblH. KOH• 
UeHTp8UHHJI8pb!HbiH. K8llCJITMeK X8CbJJib!HbiH. 081llJI8Hfbl'l M8,1Ula• 
Jiapbii-I KOHUeHTpa1.1)1HJiapbiHbiH. KeneJnMeK xaehl•lbma 6oJiaH rat• 
HaillblfbiHa OeftaepaMAblAbl2blf11WflCTQH1'UCbt JJ.Hl!HJIH8p. 

OJI meii.Jie ¢opMyJia 61-wea 6eJIJiem1ap: 

nA+mB+%pC+gD peaKUHH ytJHH /(= [CJP·[Dlg. 
[AJn·[BJm 

13-28. AlllaKJJ.aKhi cxeMa 6oKJHqa peaKUHHJiapbiH JJ.eH.arpaM• 
Jlb!Jlb!K KOHCT8HT8Cb!Hbll-l M8TCM8THK 81lJI8TM8 J13pb!Hbl H3M3Jihl2 

a) N2+3H2+%2NHa; 6) CO=CI2~coclz; D) 2A+3B~3C, 
11o3yJmwu. 

lNH)2 
a ) K = 3 

; 
[N2J· JH2]3 

13-29. J10JJ.b!H Be BOJJ.OpOJJ.b!H 6alliJI3HfbJq KOHil,eHTp8UIUIC~ 
0,02 MOJib/JL 3rep HJ-biH JJ.eaarpaMJibiJibiK Koauewrpai.I.HHcfil 
[HJ[ =0,03 MOJib/JJ 6oJiaH 6o.rrca, OHJJ.a H2+J2~2HJ peaKU.HH 6o· 
IOH'la .JJ.eaarpaMJlhiJihiK KOIH~ernpauruiJiapbi Be JJ.cHarpaM,1blJihiK 
KOHCT8HT8Cb!Hht xacan.TJ::JM8 J1 bl. 

GtnyJJHmlif, 1) 0,03 MOJib HJ &MeJie reJJMCI< Y'IHH HtilJe MYK~ 
JJ.a pt~_a a) BOJJ.OPOJJ. Be 6) HO,l.J. xapq 6oJiaHJibirblllbi xacanJJ a~pbiCI 

a) 2 MOJJb HJ y'lHH 1 M0,1b H 2 
1 

0,03 MOJib --,--X MOJ!b --,--- 22 t 0,03= l: X, X=-

= 0
'
03

'
1
=0015 X=0,0!5 lllOJlb H2. 

2 ' ' 
6) illbHYH. H,1hl-,ll8, flfHbl 0,015 MO J!h HOJI. xap<JJlaH ap. 
lleaa rpa M.'lbiJihiK KOHIJ:ernp auiUIJI a phi: 

a) [l-hj=0,02-0,015=0,005 MOJib/JI, 
6) (J)=0,02-00,15=0,005 MOJib/JI. 

O,GI.~2 
JJ.t'Harpa M.nb!JlblK KOHCT3HT8CbJ: K = =36 oc.l!ap~ 

0,00.5· 0,005 

13-30. CO +C!2=-±COCI2 ,llet(arpaMJlbi.'IbiK CHCTeMaChiHJJ.a, 
JJ.CH.arpaMJiblJiblK KOHI.I.CHTpaun.s:wapbi (C0]=0,2 MOJib/JI, [Cb]-: 
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=0,3 MOJJb/JJ Be [COCb]= 1,2 MOJ!b/ JJ. D.e~~arpaMJiblJibiK KOHCTaH· 
T3Cb!Hbl Be OaWJI3Hfbl'l M8Jl.)l8JJapblH liJlKHHJK.H KOHU.eHrpall.RSIJia· 
pb!Bbl T8I!M8Jibl. 

l:leJyJJuwH, l) PeaKU.HHHbiH cxeMaCbi 6oiOH<Ia 1 MOJJb COCI2 
9MeJJe reneHJI.e 1 MOJib CO se I MOJi b Ch xapqJiaHSIHJlblrbl yqHH, 
6alllJ18Hfbl'l M3.ll,.LI,3JJ a pb!H, HJI KH6alU.LI,a Kbl KOHII,eHTp3ll.HSIJI8pbl 
awaKJl.aKbJ HJJhl 6onap. 

[CO)= 1,2+0,2= 1,4 MOJil,jJI, [C12]= 1,2+0,3= 1,5 MOJib/JI, 

.D. el(a rpa MJJ bi JJ bll\ IWHraura CI:J: 

I< = [COC/2l l ,2 20 K 
20 6 " == , = oJi ap. 

[COl·[C/2] 0,3·0,2 

13-31. .llenarpaMJihTJibiK cHcreMachTHbi cara yrpyKJl.bipMaK 
YIJHH reMn eparypaHhi HGXHJIH yinrerMeJJR: a) CO+H:~O:;::±C02 + 
+H2+Q; 6) 2HBr:;::±H2+Br2-Q B) N2 +3H2~2NHa+Q. 

13-32. D.eiwrpaM.llbiJibJK Cl!creMacbiHhi cara yrpyi<Jl.blpMaK 
YIJHH 6 ac bJWbi H;}XHJIH yfirrerMeJut: a) 2S02+02+t:2S03; 6) 
302~203 . 

13-33. 2A +B~C .LI,eHarp aMJibiJibiK cncreM acbiHJl.a A ae B 
Ma,ll,Jl,3Jia pblH. 6aW.13Hfblq -I\OHU.eHrpaU.H5IJJ 3pbl [A]= 0,8 MOJ!b/JI, 
(8]=0,3 MO.'"J b/ JI. 3rep JI.eH.arp aM l iWibTK x aJI.LI,a [C]=0,2 MOJJb/JI 
6o.TiaH 6o.ri ca , OHJl.a JI.e l:( arpaMJJ biJJhm I<OHll,eHrpall.H 51Jiapbi se )lea· 
arp aMJJ hlJ1 biK KOHcra uracb!Hbi x acanJi aMa.'lbi. (./K,ora6bi: [A]= 
=0,4 MO.!Jb/.'1 , [B]=O,l MOJJ b/ JJ, K= 12;5.) 

13-34. A +2B=2C .LI,e ~w rp a M JIWlbi i< cHcreMa CbiHJl.a Jl.enar· 
pa M.1biJJbii< I\Oiru,cu-rp all,IHw api>I: IAJ=0,2 MOJJI>/ JI, [B]=O,S MOJib/JJ, 
[CJ=0,4 MO.'tb/ Jl. A ne B M<J ,IUl <l Jiapbl!l 6auwaur brlJ KOHll,eurpa· 
ll.HHMlpb! Hbl BC .ll.CHarp aMJlbiJl hll\ KOHCT3HT3CblHbl xacanJJaMaJihl.. 
()!\ora6bl: (A]=0,4 MOJ!b/ JJ, (B]=0,9 MOJJb/JJ, l\=3,2.) 

13-35. Aw aK.LI, aKhJ Jl.ei{arpa MJJbiJ1biK CHCTeMaCbiH.LI,a .LI,eH,ar-
paM.TJhiJJbl!\ KOHCT3HTaCbiHbll:( M3TeM3THKH 3H,Jl3TM3CbiHbl H3M3Jlhll 

a) CI2+ 2HhzJ2+2HCl~ 6) H2 +Cl2+t=2HC1; B) NO+N02+= 
~N203; 



XIV EAfl. A30T. A30T EHPJJEW.I\HJ1EPH 

14-1. Ka,LJ,aJJbJ rnepr Jiep,LJ,e 100 MJI a30TbiH M accacbi 0,125 v. 
A30ThlH MoJJeKyJJacbi H()Ye aTOM,LJ,aH ,LJ,ypBp? 

lJe3yJJHIUH. 1) A3oTbiH. 6Hp MO,lbiHbJH. MaccachiHbi ran.HpblCI 

Vrn=22,4 JJ/MoJib, V(N)=22,4 JJ, 100 MJJ=0,1 JJ. 

0,1 JJ N-biH. Maccacbi 0,125 r 
22,4 JJ --"--.--"-- x r 0,1: 22,4=0,125: x, 

X= ~~4~Q.~_2§ = 28. 
0,1 

x=28 r. 

2) A30ThiH. MOJieKy.nachiHbiH. H0IIe aroM.n:aH .nypHH,LJ,hirbiHbi KeC· 
rHTJJei'I0pnc: A30TbiH 6np arpaMJibi MOJJb Maccacbr M (N) = 14 

r/MOJJh. OH.n:a: v(Nx)= 28 r =2 MOJlb, 
14 r / MOJ!b 

)lHI1MeK, a30TbiH. MoJJeKyJiacbi 2 aroM,naH. .nypnp: N2• 

14-2. 20°C-,LJ,a 6Hp JIHTp cyB,LJ,a 6,8·10-4 MOJlb 330T spel10p. 
3rep rneiL1e 6oJJca, oH,na 6np JJHrp cyB.na: a) HaYe rpaM a30T 
6ap; 6) 330T MOJICKYJI3J13pb!Hb!H, C3Hbl H()l!C? 

' lfa3yJlHWH. a) Halle rpaM a30T 6ap,nhirhiHbi xacanJJaHpbiCI 
M(N2)=28 r/MOJJb, m(N2)=28 r, m(Nz= M=6,8·I0-4 ·28::~~ 
=1,9·10-2, m(N2)=1,9·I0 - 2 r. 

3) Bnp JIHTP cysJJ.a 9p0H a30T MOJieKyJiaJiapb!HhlH. caHbiHbl 
xacan.!JaHphic: 

N A =6,02· 1023, I MOJJh-.na 6,02·1023 N2 6ap 
6,8. I 0- 4 • X --"--

1 : 6,8·10-4=6,02 ·1023 :x, - G,8.f0M"·6,02·f023 - 4 09 1020 
X- - ' , • 

I 
x=4,09·1020• 

14-3. 3JieKpOH TeOpHHCbl 60IOHll3 330TblH. M3KC1i!M3JI BaJleHl'• 
JIIIJ!Jfl' llHHH, HaYe 6o.Tiyn 6H.Il/KeK)J,HfHIUJ cy6yT 3TMeJIH. 

11(nymmm. A30ThiH .naUIKbl rarJJarhiH,na 5 9Jiei<rpOH 6oJiyn, oJJa'! 
pblll 111\HCH >Ky6yrJieUieH S, yqy~H :m.y6yTJieUIMe,nHK p 3J!Cl<TpOHJiap• 
A hlp: S~f!~. )I\, y6yTJJCUIMCAHK 3 3J1CI<TpOH 6HJJCH KOB3JICHT 6arJJa~ 
HhJUll.trhtllbl 3MeJJe reTHpHn 6HJI>KCKJUirH YYHH y•1 Ba.rJeHTJIH; )KY• 
6yTJJCLUCJJ Hl\11 S 3JlC!\Tp011b!Hbl ,nOHOp XElKMYH.lJ.C 6ep11n, 6ar.nao~ 
HhllllhiJ< ::>MeJJc reTHpHn OHJJJ1aHJJHni y'lHH Mai·:cHMYM ,LJ81JT sa· 
neurJJH 6ony11 611 J1cp. 
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14-4. a) 1 JJ aMMHaK; 6) I JJ 34 rrpou.eHTJIH 
0,884 r/MJJ) aMMHaK 3prHHHHH aJIMaK Y4HH Haqe 
so.nopo.n repeK (K. w.)? 

lJeJyJIHWH. 

x JI x JI 1 n I Vm=22,4 JI/MOJib, 
a) N2+3H2=2NH3 V (N2) = 1 JI; V (H2} ==3 n. 

TJi 3Ji 2J1 V (NH3) =2 JI. 

1. J-laqe JI a30T rcpeK.AHrHHH xacarrnaHpbiCI 
. 1·1 

X: I= I: 2' X=-= 0,5, X=0,5 Jl N2. 
2 

2. J-laqe JI H2 repeK.AHrHHH xacannaHpbiCi 
3·1 H X : 3 = 1 : 2, X = - = 1 ,5, X= 1,5 Jl 2 
2 

(.LI.b!Kbi3Jiblfbl 
JIHTp a30T Be 

6) 1 JJ 8MMH8K 3prHHHH.Ae Haqe rpaM 3MMH8K 6ap,ZI.blfblHII 
xacannaHpbrc. 0HyH: Y4HH 1 JI 3prHHHH: MaccacbiHbl ranHpblc. Co~ 
OHYH: 34 npou.enTHHH rarrHpbiC: 

m=p • V; m=0,884·1000=884 r. 
100 r 3prHH,ne 34 r NHa 
884 --,--x r --,--

100: 884=34: x, x == 
884

'
34 = 300,56, x=300,56 r NHs. 

100 
300,56 r NH3 aJIMaK Y4HH Haqe mnp N2 Be H2 repeKJI.MrHHH 

1:aca rrJI a H pbrc: 

N 2 +3H2 =2NH3 m (NH3) = 17 r·2=34 r: 
~ ~ 300,56 r I M (NH3 ) = 17 r/MOJ!b, 

22.4 n 67,2 34r Vm=22,4 n/Monb, 
V (N2) = 22,4 JI, 
V(H2) =22,4 n·3=67,2 n. 

1. Haqe nurp a30T repeK.LI.HrHHH xacannaHpblc: 

X: 22,4=300,56: 34, X= 300,Sfi· 22•4 = 198,016, 
34 

«=198,016 n N2. 

2. J-laqe JJHrp H2 repeK.LI.HrHHH xacarrJiaHpbiCl 

X: 67,2=300,56: 34, X= 
300·~~' 67 • 2 = 594,048, 

«=594,048 JI H2. 

14-5. 20 JI 330T Be 60 JJ BO.AOpO.LI. ra3JiapbiHbiH: rapbiH,ZI.biCbl 
K8T8Jlii 33TO!Jb!H, ycTyH.LI.CH re•mpiiJICH.li.C 10 JI 3MMH3K 3JibiH.!I,bi (K, 
W.). reupyMH 60IOH43 HJIKH63lli.li.3Kbl ra3JI3pbll{ Haqe rrpOU.CHTlf 
peaKUHH rHpHD.li.Hp? 

4<n ymnuH. I) J-laqe reBpyM a30TbiH. Be so.nopo,nhiH, peaKU.HSI 
rHpC ll )~HniJJ H xaca rr .~ aHpb!c: 
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X H: .X Ji JQ Ji 

N2+3H2=2NHa 
fJj 3Ji 2:il 

f Vm = 22,4 JI/MOJJh, 

I 
V (N2) = 1JJ, V (H2) =3 JI, 
V(NH3 ) =2 JI. . 

a) H;)tJe respyM (JI} a30ThiH. peaJ\UHH rHpen.u.urHHH KecrHTJIC· 
ti8puc: 

1·10 5 x:l=10:2, X=-=, x=SJJN2; 
2 

6) Haqe JI so.u.opO.U.biH. peaKUHH rHpeH.U.HrHHH KecrHTJJeiiJpHcl 

x:3=10:2, x= 3
'
10 =15. X=l5JIH2. 

2 ' 

2) Xep 6Hp ra3.n.aH H8'Ie npoueHTH peaKUHJI rHpeHJI.Hr HHH xa· 
canJia.HpbiC: 

a) A30TMH. aaqe npoueHTH peaKUHH rHpeHJI.HrHHH KecrurneAa· 
puc: 

20 JI N2-)l.CH 5JI 20 JI-100% 
100 -,- x JI H-)l.a 5n - x% 

X = [).I 00 = 25 
20 ' 

X=25% N2; 
6) Bo,nopO)l.biH. Ha'Ie npoueHTH peaKUHSI rHpeH.u.HrHHH Recnrr· 

Jiei1apHc: 

60 JJ H2-.u.aH 15 JI x = ~QP_:_!_§ =25 x=25DJI H 
100 Jl -,- X JI 60: 100= 15: X 60 ° 2' 
14-6. 400 r cys,aa 20 JJ aMMHaK 3peJI.HJI)l.H (K. rn.). OJI 3p• 

rHH)l.e aMMHarhiH. rynm npoueHTHHH xacannaMaJibi, 
llesyJIHWH. 1) 20 JI aMMHarbiH. MaccachiHbi xacanJiaHphrc: 

M (NH 3 ) = 17 r/MoJib, m (N H 3 ) = 17 r. 
22,4 JI NH3 Maccachr 17 r 
20 JI --,--,-- x r 22,4: 20=17 :x, 

X= 
20

'
17 

=152 x=l5,2 rNH3• 
22,4 ' ' 

2) 3prmm~~ MaccaCbiHbiH. HB'-Ie,aHrHHH xac anJiaSipbTC: 400 r +J 
+ 15,2 r=415,2 r. 

3) 3prHHH!{ npoUCHT KOHUCHTp aUHHCb!Hbl xacanJiaHpbiC. 
415,2 r-,aa 15,2 r NH3 415,2 r 100% 
100 r -,-,- x r -,- H-,aa 15,2 x% 

415,2 : 100= 15,2: X, X= ~2 - IOO = 3,7, x=3,7%. 
415,2 

14-7. 6,8 r aMMHarhi 18,25 r HCI-H 6oJiaH ,ay3 KHCJToracbl 
6HJICH 6HpJJ Cill,UHpHJICC X8HCbl MaMa Be HJ'Ie MOjJb MyK,aap.r.r.a 
3MeJJe reJiep? 

lfe3yJIHmn. 

6,8 r 18,2[) r X MOJ! b 

NHa+HCl=NH4Cl 
T7'r 36,5 r T/;IOJ!b 

------ - -

M (NHa) = 17 r /MOJI&, m (NHa) = 17 q 
M (HCI) =36,5 r/MOJib, m (HCl =36,5 '• 
'I (NH4Cl) =I MOJib, 

17& 



1) Xaifcb! Ma;.tn.aHb!l{ peaKJ.l,IUIHhlH. 

.1IeH.ll.lffHHH KCCfHTJieHapHC: 

ra.ria6biH)l.aH aprhiK 6ep-

v(HN 3) = ~ = 0,4 MOJJb, 
17 

18,25 
'I (HCI) = -- = 0,.5 MOJib. 

36,5 

HC! apTbJK 6epJieH JI HrH y'IHH x acanJia llibirbi NI-h 6HJieH re-

'IHp(IapHc: 
. G,S.J 

6,8: 17=x: I, x= -= 0,4; x=0,4 MOJib NH4CI. 
17 

0,5-0,4=0, I Mom, HCI rw <IKIU!H rHpM 8 H ranap. 
14-8. 29 r DMMOIIHi"l HO,'J.HL(HllC alllrap T8 CHp 3TJ1.Hp!!Il, J1350· 

paTOp!UlL(a 3,36 JI ( 1c tu.) ClMMIIill< aJJbfHJ!hi. OJJ TcopuH 6oiOH'la 

a.TJblHMa.nbiCbl HblH H<J tie npot~eHTH 6o.nH p? ()Kora6bJ: -75.) 
14-9. 332 r cyB.ll.a 89,6 JJ aMMHaK 3peAHJILI.H (K. rn .). AJIH3H 

3prHH~H H0'H~ npoUCHTH 3MMH3 I<? {)K,o ra6bi: 17% .) 
14-9 a. D.eH respy~Hte (r<. ru.) 5,6 .1 aMMHaK Be H 2S ras­

JJapbi pe3KILHR r Hpce, OH,Il 3 H8XIW H M3,lU13 BC H8'le rpaM 3MCJie 

re.1e p? ()Kora6bi: 12,75 r NH~HS.) 
14-lO. 7,3 r HCI 6HJJeH 5, 1 r aMMHaH: peaKILHH mpeH 6oJJC'l, 

OH.ll.a Ha tJe rp a M aMMO!iHi1 x.nop HlUI :o>MeJie rem:-p? ()Kora6bi: 

10,7 r NH1CI se 1;7 r NH3.) 

14-t 1. 7,6 r 6aUJf3 rapblH.ltb!Cbl 60JJCIH TeXHHIUl aMMOHHH 

cy.TJbcpa Tb[!lbi H 50 rp aMblHa awra p TJ c Hp 3Tll.HpMeJ{ 6aJieH (l<. rn.} 

HG'Ie JIHTp NH3 a JIMaK 6oJiap? (ll\ora6bi: i5,68 .rr.) 

AJOT KHcnoracw ne OHYH AYJnapw 

14 - -12. A~tMitUL>Il{ 5 upoiLCHTH ii!l'lTH 6oJIHp JJ:HHHfl xacan-

JJa ilCi:l, OH ~l,a 6,3 TOHHa a 30T I<HCJtora c biHbi eH.UypMeK Y'lHH Ha'le 
TOHHa aMMH3K repeK? 

lfe3y JJHWH. 1) H t:~ 'le TOHHa NH3 peaKUHH ra~HaUIHII)l.birhiiibl 
xaca n JiaripbiC: 

X T 6,3 T 

NH3-+HNOa 

X; 17=6,3: 63, 

I 
M (NH3) = 17 r/MOJib, m (NH3) = I 7 r; 
M (HN03) =63 r/MOJih, m (HN03) =63 T. 

17·6,3 1 7 
X:=--= ' T . 63 • x= 1,7 rNl-h, 

2) 8HyMlJH.TlHK.ll.e 6oJiaB HHTrHHH xeM xacan nMCI< 6HJieH Ha· 

qe TOHHa 8MMH3K repCK.ll.HfHHH .X3C3f!Jl3HpbiC: 

100 T-.ll.aH 95 r NH3 1,7 r 95% 
X.T -,~ },7 T H·Jl,a X T -.,--100% 

100: x=95: 17, 1,7: x=95: 100 

x= .!!·lOO = 1 79 X= 1,79 T NHa. 
95 ' . ' 

14-13. 6HyM•HtJIHKtte Harp11it HHrparbiHbiH. 4 npoueHTH AHt· 
176 
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I II OOJIHH 60JICa, OH.ll.3 1 TOHHa 63 npOU,CHTJIH 330T KHCJ10T3CbTHbl 
;urMaK yqHH Haqe TOHHa HaTpuii HHTpaThi repeK? 

lfaJyJIHrnH. 1) 1 TOHHa 3pruH.n.e Haqe HN03 6ap.n.hirhiHhi xa· 
c a r!JI aHpbiC: 

63·1 
100 T-.ll.a 63 T 100.\ 1 =63: X, X= -

1 
-· = 0,6'3, 

00 

I T - .. - X T X= 0,63 T HN03. 

2) IlnTm xacan 9.ll.HJIMece Haqe TOHHa N aN03 repeK.n.HrHHif 
xacarrJia.Hpbrc. 

x r 0.63 rIM (N aN03) = 85 r/MOJih, 
2NaN03 +H2S0 4=Na2S04 +2HN03 r;l(NaN03) =85 T·2= 170~ 

170 r 126 r \1 (HN03) =63 r/MOJih, 
: (HN03) =63 T·2= 126 T. 

170·0,63 
x: 170=0,63: 126, x = = 0,85, x=0,85 T NaN03. 

'- 126 

3) VirnrHHH xacan 9.ll.HJICHJ'l,e Halle TOHHa N aN03 repeK,LJ.HrHHII 
xacarwaHphrc. 

0,85 'I'---- 96% 
X--,- 100% X=0,885 T 5I.ll.3 X=885 Kf. 

0,85.100 
O,R5: x=96: 100, X= =0,885, 

. 96 
11-1·1. M<lpbi.ll.a a30T KJ:ICJ10TaCbi GH.ll.yprwenJI,e a3oT (II) or<· 

cruurrrlfl{ 99 IIpou,eHTH a30T KHCJIOTachrHa GBpyJiiiap. AMMH<lKAc!ll 

HJOT (Jl) 0!\Cll.ll.H 3JIH3H.ll.3 3MMH3fb!H 98%-H raTH3!IlHp. llio.H 
MarJiyMaTJI3[).ll.3H yryp 3Jiblll 1000 T 3301' KHC.TJOT3Cb!Hbl 8HJJ.Yp· 
MeK YIJHB 1104e TOHHa aMMHaK repeK? (PeaKIJ,IU!HbTH JI,eHJJeMecH· 
1111 SI:IM:III IJ(UMC.IIII.) 

lJo:J\'JIIiJJHI. I) 1000 T a:JOT 1\llCJioTacbmbi 9Me.'le renrpMeKmi­
re ran~<:ruJaii NO-ur,r x:rc:rrr.11mrpw·. 

~ ~og2__:!1M (NO) =:W r/MoJrr., 111 (NO) =:JoT; 
_N<?--~IJ.~Oa M (IINOa) =G3 r/MoJrb, 111 (IIN03 ) =,63 T. 
:lo r ua r 

x: 30= 1000: G:l, x""" :IO·I~l~ -= 476,2 x=476,2 T NO. 
63 

2) 8HyMt{HJ1HKJl,e 60JI3H HWrl'fiiiii·JtC xaca11 3TCCK, OH,Qa KHC• 
JIOTa eHnypMeK YI.J.HH HaLJe TOHHa NO aJIIrarr;~r.,rrbrllbr t<ecrHTJie(ta· 
puc: 

476,2 T 99% 

XT--- 100% 476,2: X=99: 100; X= 
476~~·IO!I = 481, 

X=481 T NO 

3) 481 T NO aJIMaK YI.J.HH 'uaqe TOHHa NH3 peaKIJ,HH rHpeHJllf· 
rHHH xacanJia.HpbiC: 
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~!___ .. ~ '\ M (NH3) = 17 r/MOJih, m (NH3) = 17 r; 
NH3~NO M (NO) =30 r/MOJlb, m(NO) =30 r. 
}7 T 30 T 

X : 17 = 481 : 30, X= ~81-17 = 272,6, 
30 

X= 272,6 T NHg. 

4) 8HyM'JHJIHJ<,ne i1H1TH 6oJiaH aMMHarbi-,na xaca6a a.ncaK, 
oH.ua Haqe TOJ!Ha NH 3 repcH.Urlri.JHH KecrHTJleHJpnc: 

272,6 T 98% 
272,6· 100 

X T--"-- 100% 272,6: X=98: 100; X= gg = 278 

x=278 T NHa. 
t4-t5. A3or (IV) OKCHAHHHH. 98%-H HNOs aMeJie rernpM~· 

re raTHaWHp .UHihm xacan.nan, 1 Kr N02-JI.eH Macca yJiyrnn 0,6 
HN03 6oJJaH a3oT KHc.noTachJHbiH. aprHHHHHH. H8qe rpaMbiHbi aJI· 
M a I< 6oJJ a p? 

4e3yJHHuH. 1) 1 1u ( 1000 r) N02·HHH. H8qe rpaMbl KHCJIOTa 
.9MCJ!e reTHpM8re raTHaWHp? 

100 r-.uaH 98 r N02 

1000 r -"- x r 100: 1000=98 : x; x = 
98

"
1000 

= 980· 
100 ' 

x=980 r N02 

2) 980 r N02-.ueH H::JIJe rpaM HN03 aJIMaK 6oJiap 

~.~~ x r \ M (N02 ) =46 r/MOJlb, 
i_~_Qd-2H20=4]_i}'.~_03 Ill (N02) =46 r·4= 184 r; 
liH r ~- M (HN03) =63 r/MOJib, 

m (l-INOa) =63 r·4=252 r, 

980: 184=x: 252 x = 
980

"
252 

= 1342 x= 1342 r HN03• 
• 184 ' 

· 3) ,\-1acca YJIYJJJH 0,6 HN03 6o.naH a30T KHCJIOTaCbiHbll~ 3Prli• 
HHIHnl H;:JlJe rpaMblHhi a.nbm 6oJJap? 

0,6 1342 r 
1 ----x r 

06:1 ,0=1342:x, x= 1342
"
1 = 2240 X=2240rTIN03• 

0,6 ' 

14-16. 5~0 MJI 0,2 M HN03 :;pntlllltlll UIIIITapanJJaJJJ.UbipMaK 
Y'lllll 0,1 M Ca (OH)2 3prHHHHHI-l. H3'le reBpyMH rcpeK? 

1f(lol y v'1 H!JHI. 1) 500 MJI 0,2 M HN03 :>prH!I J~:3KH HNOs-liH. Mac­
Ca Cb!!lb! xa e<m JianpbiC. m= V· C·M, C=0,2 M, V=0,5 JJ, 

M(f!N03) =63 r/MOJih, -m=0,2·0,5·63 =6,3 r. 
2) 6,3 r HN03-11 6HTapan.naJJJAI:.IpMara Ca (OH) 2-HH~ repeK 

6oJiaH MaccaCL!HbJ xacan.n a5lpbiC. 

178 



x r ~ M(Ca(OH)2) =74 r/MoJi&, 
Ca (OH)2+2HNOa) ~_Ca (NOa)2+2H20 m (Ca (OH)2) -=74 r; 

-74 r--- 126 r M(HNOs) -=63 r/MOJib, 
m(HN03 =63 r·2= 126 r. 

Xi14=6,3: 126, x== 7:~:·3 =3,7, x=3,7 r Ca(OH)2. 

3} 0,1 M Ca(OH)2 aprHHHHHH. Halle respyMH repeKJI.HrHHH 
xacanJiaHpbic: 

V=c~M' m(Ca(OH)z)=3,7 r, C=O,l M, M(Ca(OH)2}-7t 

r/MOJ!b. 

V = ~ = 0 5 Jl 0,5 JI=500 MJI. 
0,1· 74 • ' 

14-17.31,5 IIpOil,CHTJIII (.LI.h!Kbl3Jiblfbl p=J,l82 r/MJI) 130'1 
1\IICJIOTacbiHbii{ 500 MJI-H MarHIIH MeT8Jihl 6M:JICH 6RpJJelii,D.HpHJictl 
a30T (II) OKCH.LI.HHHI{ Hal!e nmpyMH (K. rn.) 6enyHnn q~:>~Kap? Pe­
aKUIHIHbi 3JICKTpOH 6aJiaHC ycyJihl apKaJ!hl ,D.CI{JieMeJIH. 

l.Ja3yJJHmH. I) 3prt!HHI{ HJIKH MaccaCbiHhl TanHpblc. Coil tp• 
riHIJlaKu KHCJIOTaHbii{ MaccacbiHbi xacanJJaHpbiCl 

m= p · V, m= 1,182·500=591 r, 100 r-.D.a 31,5 r 
591 r--,.--x P 

100: 591 =31 5: x x = 591 
'
31

•
5 186,165, x= 186,165 r HNO·-• ' too .. 

2) Ha•re JJ NO 'lbiKHH.LI.bTrbTHbi KecrHTJJeiiapHc' 

186,165 r 

+5 0 +2 
8HN03 + 3Mg0 = 3Mg+ 2 (N03) 2 + 

M (HNOa) =63 r/MOJib, 

m(HNOa) =63 r· 8=504 rt 
504 

X II 

+2 
+2N+20+4H20 

44,8 11 

21 N+5 + 3e = N-t-" +2 
3 Mg0 -2e=Mg 

186,165:504 = x:44,8, 

Vm = 22,4 JI/MOJib, 

V(NO) =22,4 Jl·2=44,8 n. 

X = _l86,165· 44 ,8=l65 165 NO -
• X= • J! • 504 , 

14-18a. H!npaTJiap rhi3.LI.blp biJiaH.LI.a .LI.apraHp. AKTHB MeTaJJ~ 
Jrapbrl-l HwrpaTnapbl HHTpHrJJepe se KHcnopo.LI. a .D.apraHp. fapa .Aa• 
p11 XCM IllOI{a 9C8CJiaHblJiaH.LI.blp. fapa .o.api-!.Ll.e -.-74,82% KaJIHit 

12* l7!J 



HHlparhi, 11,5% KyKypr, 13,33% HeMyp (yrJiepo,ZJ.) ·6ap. fapa 
,ZJ.apHHHH cpopMyJJaCb!Hbl, M3,11..li,3JiapblH. MOJlb raTHaUJblKJJapb!Hbl 
Tam A aJJ bl. 

1Je3yJIHWH. M (KN03 ) = 101 r/MOJJb, M (S) =32r/MOJJb, 

'M (C)= 1:2 r /MOJJb, KN03: S: C = 74,82 • 11,8 13,33 = 0,74: 
101 • 32 12 

·: o,37 : L 11 = 2 : 1 : 3. 

fapa ,ll.tipH 2KN03 ·S·3C raTnambm.na ;T,hlp. 
14-186. 3JJCJ\'rp011 6aJI<JIJC ycyJrbl 6rrJICIJ 1<03~HfH!JUICHTJJCp 

fOHMaJJbi: 

a) Pb(N03)2---+-PbO+N02+02; 
L+02; B) KN03--+KN02+02. 

14-19. AMMHarhiH. 3 npoueHTH HHTrH 6oJinp ,ZJ.Htmn xacanJiaH­
ca,OH,ZJ.a 12,5 TOHHa 330T KHCJJOTaCblHhl 8H.ll.ypMeK Y4HH Halle TOH· 
Ha aMMHaK repeK? ()K,ora6bJ: 3,5 r .) 

14-20. 800 MJJ M 0,5 IV\ HN03 3prHHHHH 6>napanJiaWJJ,bip· 
MaK yllHH 2 M KOH spriiHHHHH. HatJe respyMrr repeK? ()Kora6bl: 
200 MJJ.) . 

. 14-21. 52,5 r a30T KHCJIOTaCbl MHC MeTaJibl 6HJieH 6HpJJelU· 
JHIPHJJCH.ll.e 5,6 .n N02 rasbi (K. w.) 6eJJyHHII 'IbJKJJ,hl. A3oT KHCJIO· 
TaCbJHblH. npoueHr KOHUeHrpaurrHCbiHbi xacanJiaMaJibi. ()Kora6bi: 
60%.) 

14-22. Hrrrparna a3or- 35 npoueHr, Bo,ZJ.opo.u- 5 npoueuT, 
I<Hc.riOpO.'l.- 60 npol.I,CHT ryn1p. 0 Jt tniTp<lTblll MOJICI<YJJHp q>OpMy• 
JJachiHhJ rariMaJJbJ. ()Kora6IA: NH4NO:d 

<floc<jlop. <floc!jlop 6up.newMeJiepH 

14-23. 6HyM'IHJHIK.Ue cpoccpopb!H. ihiTrHCH 3 npoUeHT JJ,HHHO 
:xacanJianca OHJJ,a 1 TOHHa cpoc<j:Jop aJJMaJ< YllHH 65 npou.eHTM 
Ca3(P04)2 6oJiaH cj)occpopHTHH H;:}l!e TOHHacbi repeH 6o.Jiap? 

iJe3yJJHUHi. 1) J1nrr11 6o.IJM3.ll,b!K 51r.ll,aHbiHJJ,a aJihlHM3Jlbl qJOC• 
¢opbl xaca nJJa51pbiC: 

97% 1 T 

100 --,--X T _J . JOo -103 x---- . 97 . , , x=l,03rP. 

2) 1,03 r cpoccpop aJJMaK Y'~HH H;)lJe roHHa · Ca3(P04)2 repeK· 
JT,HIHHII xacanJiaHpbiC: 

180 

X T 1,03 T 

Ca3 (P04) 2---+-i'P 
-:Tior li2 r 

M(P)=31 r/MOJib, 
m (P) =31 T·2=62 T; 
M (Caa(P04)2) =310 r/MOJib, 
m(Ca3(P04)2) =310 T. 

3 62 ··= 310
'
1
•
03 =5,15, x=5,15 T Caa(.P04)2· x:3H>=l,O : , ""' 

62 



3) 65-npou.eurH Ca3 (P04)2 6oJJaH cpoccpopiiTHit H~'le TOHHa~ 
ri.>I repei<~HrHHH xa·canJJaHpLic: 

I 00 T cpoccpopHT 65 T C aa (P04)2 
X T 5,15 r-~-

100: x=65: 5,15, 100·5,1 5 ' 7,9 
X= 65 ' 

X=7,9 T. 

14-24. 240 r CyBAa 160 r MeTacpoccpop KHCJIOT3CLI 3pe~HJIJUI. 
:3prHH.Ue xaifcbr Ma.n.na 3MeJie reJILI.H? 0HyH. npou.eHT KOHu.eurpa· 
IliHICbiHbi xacan.rraMaJibi. 

lJaJyJJHrnH. 1) Mera¢occpop I<HCJiorachi cys 6HJieH 6HpJieunm, 
opra cpoccpop I<HcJioracbiHbi 3MeJie rernpii<Jp. H<J'le rpaM opracpoc• 

q10p K!ICJJOT3Cb!Hb!H. 3MeJie reJIIi<JH~HfHHH xacanJJ aHpblC: 

~ _ x r _IM (HP03) =80 r/MOJib, m (HP03) =80 r; 
HPOa+H20=H3P04 AJ (H3P04) =98 r/MOJib, m (H3P04) =98 r, 

80 r 98 r 

' 160·98 
160: 80=x: 98, x = -- = 196, x= 196 r H 3P04• 

80 

2) 3prHHHH. MaccacbiHbJ Be H 3P04-HH. npou.eur 'KOHU.Cinpau.ua· 
Cb!Hbl xacarrJJaHpbic : 

!GO r+240 r=400 r 400 r 3pnm.ne 196 r H 3P04 
100 r --,-- x r --.. --

. 100. P6 
400: 100= 196: X X=_._:_= 49, 

' 4UO 

14-25. 78,4 npou.eHT.!IH HaP04 3prHHHHH aJJMaK y'IHH 216 r 
cyn~a II ;:) 'Je rpaM P 20s 3perMe.JJ H. 

lJc.nymllllH. 1) I'oii 3pri!i~H 100 r LI.Bihm Ka6yJJ .9~eJJ BH., ou.na 
OHYH. 78,4 r-oi H:J)04 6oJiyu, raJJaH 21,6 rp aMbi cys.nyp. 78,4 ~ 
H3P04 aJIMaK y•IHll II;:J•Ic rpaM P~05 rcpci<JlllrHIIII xacanJJaHpbic: 

x r x r 7S,4 r 

P205 + 311~0 = 2I-13P04 

M (P~O;,) = 142 r/MOJib, 

m(P205) = 112 r; 
M (H3P 04) = 98 r/MOJJb, 
m(H3P04) =98 r·2= 196 r; 
M (H20) ~ 18 r/MOJJL, 
m ( H 2) = 18 r · 3 = 54 r. 

784·14') 
X: 142=78 4: 196 X= _.._ _ __:_,,= 56 8 

I I 196 I I 
x = 56,8 r PzOs 

2) 56,8 r P 20 5 6HJJeH 6HpJJeiiJM<Jre H;:PJe rpaM cys xapq 6oJUip1 

54· 78,4 
x: 54=78,4: 196, x. = 

1 
= 21,6, x=21,6 r H20. 

, 96 

3) 100 r 78,4 npou.eHTJIH 3prHH Y'~HH )KeMH H<}t~e rpaM eye 
repeK.UUrHHH KecrHT Jieiiapuc: 

21,6 r+21,6 r=43,2 r. 
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4) 216 r cys.n.a M<ll.Je rpaM P20s speTMeJIH)l.HrHHH xacanJJa-
Mpb!c: 
· 43,2 r cya.n.a 56,8 r P20s 6ap 

216 r -,- x r -"-

43,2!216=56,8 :x r, x= 216
'
56

•
8 =-284, 

. 4~2 

14-26. 83yn.n.e 19,6 r H3P04 caKJ1a.SIH spnme 16 r NaOH 
CaK JJa5ll! 9pruu rowyJI(:a H<lXHJJH .ny3 ae H<ltre rpaM sMeJie reJiep? 

1IH3yJIHWH. I) cj)oo!>op r<HcJJoTacur 6HJieu NaOH-&IH. MOJib 

raTHalllbii{JJapbi!Jbl 6a pJ!an rspiivpHc. 3rep: l : 1 ooJJca, Nai-hP04; 
~ : 2 6onca Na 2HP04; 1 : 3 6onca , Na3P04 9MCJie reJrep. 
M (HzP04) =98 r/MOJJb, M (NaOH) =40 r/MOJib, 

'I (H3P04) = ~~~ = 0,2 MOJib, 'I (NaOH)= ~ ~ 0,4 MOJib, 
98 40 

.UuiiMeK, 1 : 2 6oJt51HJihlrhl Yl.JHH Na2HP04 SMeJie reJiep. 0HAa 
OHYH rpaM MYKAapbiHhl xacanJiaHpbic: 

H3P04+2N aOH=Na2HPOrt-2H20 m(H3P04) =98 r; 
10,6 r __:::___:_ \ M (H3P04) = 98 r/MOJ!b, 

98 r -l-,i"Tr M (NazHP04 ) = 142 r/MO Ji b, 
m (N a2HP04) = 142 r. 

1 19,6·142 ( 9,6: 98 =x: 142, x= = 28,4, 
98 

x=28,4 r Na~HP04 • 

14-27. 58%-H Ca:•, (P04)2 6o.na11 50 Kr cynr<;J.e n0qe 1{1' (l)OC· 
~op 6a p? 

LltnyJJr!HHI . 1) 50 J<r cyiU\Jle 11o4e Kr Ca3 (P04)2 6ap.n.blrbiHhi 
~taca IJJI M! p b! '2 . . 

100 Kr cyHK.n.e 58 Kr Ca3 (P04)2 6ap 

50 Kr -.,- .x Kr -"-- 100: 50= 58: x, 58 ·50 29 X=--= Kr 
IOO ' 

6ap.n.birbl!lbl xacau-
Jl<lHj,i biC: 

29~ x Kr I M(Ca3 (P04}2) =310 r/MOJib, 
Ca3 (P04h-::-~2P m (Ca3 (P04)2) = 310 Kr; 

- 310- Kr___ 62 Kr M(P)=3l r/MOJJh, m(P) == 021<r. 

29 : 3 !0= x : 62, 29·62 - ') .x = -- =vb 
310 ' ' 

x=f),8 11r • 

i4-28. 6 ,2 Kr lpoc¢op HH o H,Ll.a tjJOCI\>Op (V) OKCH,Ll.HIHIH H@lle 

Kr-Jl cnH~Ji e r eJie p? (}K,o r a6ni: 14,2 Kr P2Ck ) 
I"i --29. 0!iy ~YP-!H JIHK,ll.e cpoc¢op btH iilHTH CH 5 npou.eHT 6oJJ.Hp 

,II.H~ll'irl X8CalJ JI 3H Ca, OH,ll,a 1,9 TOHH 8 cpOClpOp 8H,ll,ypMeK yqHH 80 
npoLLeHTI1 Caa (P04)z 6oJJaH ¢oc¢opurm~ Helle TOHHacbl repe K? 

1()KoraC>bt: 12,5 T.) 
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•Pf::/1, 3*~~ q~.J. ·~.: .. $"" .. ·• r~:.:p:t:::.H;pa;H~~~H~~:~ cb.tiJia~anbL {}1\J)Uri~ Sf.l~i.J 
14-31. 4.,9 r H&PO.-Jnt &ptu 6uneH 2 r NaOH caKnaHH sp· 

UIH peaKUH.II rHJ>IH 60JI! .• CI J&JiCW I}.Y3 Be Haqe MOJlb MYK.U.21pJJ.I 
&Me.'le renep? (JK,ora6bt; 0,05 llOit~ NaH2PO •. ) 

14-32. 200 MJI 4>oci}>op K.lfCJIOTaChiHh!.ll 0,4 M sprHHH KaJIHil 
ru.u.poKcll){llHH.Il aprHHH CSHJieH .nonbl 6uraparrJiaiii.U.hlpbiJica, OHJI.a 
uaqe rpaM .U.Y3 3MeJie renep? (1K.ora6bl: 16,96 r K3PO,.) 

14-33. CxeMa 6o10Hqa reqiil::m peaKUIUIJiaphra JI.eaneMenepli<! 
!Ill H3M8Jibl: 

P-7-P20s-7-HP03 
--H3P04-+-N aH2P04 
--N a2HPO 4-+-N a3PO, 

14-34. ArrrraTHTIIH. 40%-u P205 98 Kr cpoccpop KHCJIOTachiHB 
aJIMaK ytiHH rueiine armaTHTHH. Halle KHJiorpaMhi repeK? 

4e3ynumu. 1) ~8 Kr H3P04 aJIMaK ytiHH Haiie Kr P20a re• 
peKJJ.HrHHH xacarrna.aphrc: 

X K r 98 Kf 

P20s+3H20=2H3PO• 
142 Kr -I9trl<r-

M (P20s) = 142 r/MOJib, 
m (PzOs) = 142 Kr; 
M (H3P01) =98 r/MOJib, 
m(H3P04) =98 Kr·2=196 Kr. 

X: 142=98: 196, X= 142·98 = Jt 
196 ' 

x=71 KI", 

2) ArrrraTHTHH: MaccacbiHbi xacanJiaHphiC: 71 Kr --40 ~ 
X Kr--100% 

71 : X=40: 100, X= 
71

"
100

= 1775 1775 
4

() , , X = , Kr. 

h\uHepan ~eKyHnep 

I) A30T J].0KYHJ1CpHHHH, eKyMJibiJlblfbl, a30Tbl!{ TYT51H rrpou:eH· 
Tlf 6HJICH XClC<lll.ll<lllbiJI51p. 

2) <Poc¢op aer<yHJrepl!IIHI( cKyMJI~>r.rr~>rrJ.I, P20 5-IH( TYT5IH npo· 
U:eHTH 6HJieH xacarrJial!biJIHp. 

3) Kannii JJ.8KYHJiepiiH cr<y M.fl b!JI bll'bl I\10·11 hf ll Tynm rrpOI.(CH• 
Til. 6nJieH xacanJiaHbiJiap. 

14-35. A30T .rr.eKyH.riepn 6oJTaH: a) NH4N0:3-Hil; 

6) (NH2)2CO-HH.; s) (NH4)2S04-H: eKyM.Hbt.PhtrbiHbi xacarwa· 
MaJl r.r. 

4a3yJHIUHI. a) Mr(NH4N03) =28+4+48=80, 

'JS 
W(N; = .::._ = 0,35 a-.na .35%; 

80 
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6) Mr((NH2)2C0)=28+4+12+16=60, 
')8 

lV(N) = .::._ = 0,467, 5!-.D.a 46,7%. 
60 

B) Mr( (NH4)2S04) =28+8+32+64= 132, W(NJ= ~ = 0,21 
132 

H-11.8 21%. 
14-35 <Poc¢op .D.EH<ynJJepmu a) Ca3 (P04hi 6) CaHP04; 

B) Ca (H2P04)2 eKyMJJWlhlfbiHbl xacanJJaMaJibl. 
'ie3yJIHmH. a) Mr(Ca3(P04)2)=310, Mr(P20s)=l42, 

W(P2 0,) = 
142

=0,46 5!-Aa 4b%; 
310 

6) Mr (CaHP04) = 136, Mr (P20s) = 142, CaHP04·.D.en P20s 
eMeJie reJIMerH yqnn CaHP04-H HKH 3cce yJiaJITMaJibll 

142 642 
\¥t(P2 0 5) = -- ===- = 0,52 SJ-Jla 52%. 

136·2 272 

B) Mr(Ca(H 2 P04) 2 ) = 234, Mr (P20s} = 142, 

W(P 0 ) = 
142 = 0 65 SI-.LI.a 65o/o. 2 ~~ 234 , 

14-36. KaJJHH Jl8KYHJiepHH.l a) KCI; 6) K2COs eKyMJlblJlbl· 
fblHbl xacan,JJaMaJihl. 

'io3yJIHmH. a) Mr(KCI) =74,5, Mr(K20) =94 (KCl-H~ HKH 
MOJ!YHbl aJIM3Jlbl): 

W(l\ 20) = ~ = ~=063 .ft-.ll.a 63%~ 
74,5•2 Jtl9,0 I I 

6) Mr(l\2C03)=138, Mr(K20)=94, 
<l4 

W (K.O) = -· · = 068 H-.LI.a 68%. • l3S . I /( 

14-36. 1 ra epe 40 T .LI.epc JI.BK.LI.YJiep. 0H11.8 0,6% KBJIHH OK• 
cH.ll11 6ap. £KyMJlbl J1blrbi (K20 6oronqa) 40 T t~.epce 6apa6ap 6o· 
Jiap HJibl, 35% KC! caKJiaHH KaJIHa .n.eKyHHHHI~ H;}qe MacacblHbl 
,llElKMeJIH? 

4tnyJIHIUii. I) 40 T .LI.epc H;}qe TOHHa KaJIHH OKCHJI.HHe ra6ar 
reJJ ii<lH,IJ.HrHHH xacanJiaHpbic: 

lOOr 0,6TK20 J00:40=06:x x=~=0124T. 40 T- X T K20 ' • 100 

2) 0,24 T 1<20 H8LJe TOHHa KCI-a .n.orpbi reJliiaHJI.HfHHH xacan· 
IaHpbic: M (KCI) =74,5 r/MOJib, M (K20) =94 r/MOJib, 

KCI MOJibiHbi HKa KeneJIJI.H;}pHc 2KCI~K20} 
94 T K20 74,5·2 T KCl 

. 0,24 T K20 X T 

94 0 24 149 X = 0,24·149 = 0. 38 
: I . = : X, 94 t • X=0,38 T KCl. 
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3) 35%-H KCI 6oJiaH KaJIHii ,ll,eKyHHHHH. Ha1Ie TOHHaChi repeK· 
,ll,BrHHH xacanJiaHphrc: 

0,38 T --35% 
X T 100"% 0,38: x=35 : 1001 

X= 0,38·100 = 1 l 
35 I 

X=l,1 TOHHa K8JIHH ,ll,ei<YHH, 

1 4-.,.37. BaiiJiam,ll,blpbiJJ an XH6HH annaTHTH 40% P20s caK· 
JJaHp. 98 Kr opro¢oc¢oc I<HcJioT achiHhi aJIMaK y'lHH meiiJie Hattc 
Kr annaTHT repeK? 

lJe3yJJHillH. 1) 98 Kr H 3P04 aJJ MaK YllHH Halle Kr P205 r epcK-
,ll,HrHHH xacanJiaHphlc: 

X Kr 98 Kr 

Pt0s+3I-h 0=2HaP04 
142 Kr 196 Kr 

M (P20 s) = 142 r/MOJib, 
m (P20s) = 142 Kr; 

M (HaP04) =98 r/MO .Tlh, 
m(HaP04) =98 Kr·2= 196 Kr. 

X: 142=98: 196, X= 
142

'
98 = 71 196 I 

2) 83YHAe 40% P20 5 caKJJaHH H<'l'le Kr anna niT repeK,ll,HrHHH 
xacanJiaHphlc: 

71 Kr-- 40% 

X Kr 100% 71 : x=40: 1001 
X= 71 · lOO = 177 5 

40 I 
1 

X= 177,5 Kr arrnaTHT, 
14-38. 4ap)K.eB cynep¢oc¢ar saBO,ll,hiH.ll.a repeK 6oJJHH ¢oc­

¢opHT rasarbiCT3HbiH, )K,aM6biJI o6JiaCTbiH,ll,3H 3J1b!H5!p. OJJ ¢oc­
¢opHT,ll,e opTa xacan 6HJJeH 35,5% P20s «6ap». <l>occpopHnJ.e 
apacca Caa (P04)2 H<JlJC nponc11T TYTHp? 

lJe3yJJHillH. 1) 'foii cj1occjl0pwr I 00 r 6oJJcyH OH.ll.a OHYH. 3.5,5 
rpaMbi P20s 6oJJap.LJ.bl. Ou;w apace a Caa (P04)2·H!l Ha•Ie rpaMhl 
esynAe 35,5 r P20n cai<.TJ::HIIf /lhll' l>IIJ~>I xacarJJJapbrc: 

M (Ca3(P04)2) =.310 r/MoJib, m(Ca3(P04)2) =310 r; 
M (P20s) = 142 r/MOJJb, m (P20 5) = 142 r. 

310 r Caa(P04)2 Cai<JJaHp 142 r P 20 5 

X r -,- -,- -,- 35,5 -,-- 310: X= 142:35,5, 

310· 35,.5 77 5 5 01/ c ( 0 x = 142 = ' r, x=77, to as p 4)2· 

14-39. nana YllHH 1 ra epe opTa'la 100 Kr asor, 75 Kr P20s 
. 25 l{f !(20 ,ll,8KMCJIH. lilOJI eKyMJiblJibiKJI3pbl 6epMeK Y1lliH 94%-11 
NH4N03 6oJiaH aMMHaK ceJJ HTpacbiHbiH., 90%-n KCI KaJinii XJIO· 

pH,ll,HHH}l Be apacca HKHJJCHHH cyrrepcpoc<JlaTbiJ-l Halle Kf-Hbl .ll.8K• 
MeJIH? 

lJeJyJJHillH. 1) Halle · l<r NH4N03 esyH,ll,e 110 Kr asoT caKJia· 
BH,ll,hirhiHhi xacarJJJaHpbrc: 

185 



M {NH4NOs) =80 r/Mollb, m{NH4NOa} =28+4+48::;80 r. 
80 Kr NH4N03-Jle 28 Kr a30T 6ap 
XKf --.,-,- 110-,-

80: X=28: 110, X= SO· I IO= 314 X=314 Kr •. 
28 ' 

2) 94% NH4N03 ooJiaH H<J'le Kr aMMHaK cemtrpacblHbiH. re· 
peKJll1fHHa xacanJJaHpblc: 

314 Rr-- 94% 314 · 100 
33 x=-= 4 

X Kf 100% 94 1 

314: x=94: 100, x=334 Kr NH4NOa. 
3) Ha•!e Kf KCl-)laH 25 Kf KzO eKyMJiblJJblfbl 8llbln 6o.nsi:HJlbl• 

fbiHhi KecrHTJieifapnc: 

M (KCI) =74,5 r/MOJih, m(KCl) =74,5 Kr·2= 149, M !K20) = 
=94 rjMOJib, m(l\20) =94 Kr. 

149·25 
.X= ·--=39 6 

94 ' ' 

X Kf 25 KI' 

2KC1-~Kz0 
149 Kf 94 KI' 

x:l49=25:94, 
x=39,6 Kr KCl 

4) 90%-n KCl 6oJiaH Hatie Kr K8JIHH XJIOpHJlRHHI:l repeKAHrHHH 
xacanJiaHpwc: 
39,6 Kr -- 90% 
X Kf --100% 
X=44 Kf. 

39,6:x=90:100. X
= 39,6·100 == 44 

90 • 

5) H.ne l<r HKHJICHHH cynep<!Joc<!Jar repeK: M (Ca (HzP04)2) == 
=237 r/MOJlb m(Ca(H2P04)2) =237 Kr. M(P205) = 142 r/MOJib, 
m (P205) = 142 Kr. 

X 1<1' 75 l<I' 

Ca(HzP04)~Pz05 
237 Kf 142 KI' 

x :237=75:142, x= 237' 15 
==125 x= 125 Kr Ca{H2P04)2. 

142 

14-40. 1 ra epe 1 T (K20 xaca6blHJla) I<amtii .n.eKyHH .n.aKy .... 
Jll'H/le I<apTo<j)e.nHH. xaca.nJJblJJhirhlHbl 60 T apT.Ll.hlpHp. 95%-H KCI 
6oJJaH J\aJIHH XJ!OpH.ll.HHH (Ka.nHH )l8KYHH) H8tie TOHHa .Ll.8KMeJJH? 

L!S3VJIWU1 1i. I) I-!;Jqe TOHHa KCl I TOHHa eKyMJib!JiblK (K20) 
6::pHn 6HJJMeliaH)liirHHH KecrMTJJeiiapnc: 

M(KC1)=74,5 r/Mo.nb; m(KC1)=74,5·2=149 r; M(K20)= 
= 94 rjMOJJb, m(K20) =94 T. 

X T I T 

2KCT-+K-;o x:149= 1:94, 
149'T- 94T 

r epei<Jl!IriiHH xacan.1aHpbic: 

149·1 
x=-- =16 

94 ' ' 
X= 1,6 T, 

2) 95%-H KCI 6oJiaH Ka.nHfi XJJOPHAHHHl\ u;Ne TOHHacblHhlH. 
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1,6 T -· -: 95% 
X T-- 100% 

X== 1,7 T. 

16:x=95:l00, 

14-41. Kap6aMH.li.H (MotJeBHHa) ceHaraT.n.a aMMHarhi yrJiepo.n. 
(IV) OKCH.D,H 6HJieH 6HpJielll)J.HpHJIHfl aJibl!Ulp. 12 T Kap6aM!I)l. aJI· 
M3K Yl.!HH Hal.!e TOHHa 8MMHaK Be yrJiepo.n, (IV) OKCH.D.U repeK? 

lJa3y JlHlllH. 

x T x 12 T M (NH3) =I 7 r/MOJib, 
2NHs+C02=(NH2)2CO+H20 m(NHs)=17·2=34 T; 
34T 44T 60 T M (C02) =44 r/MOJih, 

x:34= 12:60, X= 34·1'1 =6 8 m (C02) =44 T; 
60 ' ' M (NH2)2C0=60 r/MOJib, 

m(NH2)2C0=60 T. x=6,8 T NH3• 

x:44= 12:60 T, - 44·12 =8 8 
X- '' 

60 
x=8,8 T C02. 

14-42. MnHepaJI .neKyHJiep.n.eH: a) KNOs-HH; 6) (NH4)sPOt· 
•HH, eKyMJiblJ!hll'hiHbl XaCaf!JI3M3Jlh!. 

lJa3yJJHlllH. a) KNOa-.n.e HKH caHbi eKyMJihl «3JICMewr» 6ap. 
I. A30JI.biH. H<Jl.!e rrpoueHT TYTHH}J.birhiHhi xacanJia5lpbiC: 

Mr(KN03 ) =39+ 14+48= 101, 

W'(N) = ~- =0,138 H-.n.a 13,8%. 
101 

II. K20 Ha4e npouenT TYTHHJI.birhiHbi xacan.~aHpb!c: 
94 

W' (K20= --=0,465 51-.na 46,5%. 
101·2 

)1\e Mr r Cl\yM .rnMJ::rr<: 13,8% +46,5% =60,8%. 
6) (NH4)aP04 XCi\1 HI\H caHbl (N Be PzOs) eKy M.nb! «3Jl CMewr» 
6ap . 
Mr(NH4)sP04 =42+ 12+31 + G4= 149. .~·lr( PzO :; =) == h2. 

I. A3 0.D.blll HCJ lJe npoueaT TYTRll.li.Lirbrr!u r<ccrrnJicibp l:c: 
4~ 

W' (N) = 
140 

= 0,28 51-.na 28%. 

II. P20 5 H<>Lie npoueuT TYTHH.ll.blrhiHbl KecraTJJCH8pnc: 

W'\1 P20-)=-
142 

=047 H-.n,a 47%. 0 149·2 , 

)K,eMH eKyMJ!biJ1hllC 28% +47% =75% . 
14-43. Xaikbl .n,eKyH.n.e eKyMJihl.nbiK Ken: K8J1Hl1 cyJibqJWrblH!La~ 

Mbl R-.na Kanm"r Kao6oHB TbiH}J.a? XacanJJ allibll< reliHpMeK 6nm~H 
cy6yT anvr eJIH . ()f(,ora6bi: K2COs-ne 68%.) 

14-44. Te6HraT.na HH. Kerr mipaH qnopanrrann;~e 42,28% 
P20s, 50,03% CaO ae 7,74% CaFz 6ap. <PTopann anmm (tlCp·ry.H· 
Chl!-lbl HKH C3Hhl .D.Y3 repHyWHH.D,e ll3Ma.nbi. 

14-45. 5ai1JJalli}J.bipbiJJMa}J,hiK ComiKaMcJodi CuJJbBHHI!THHLLe 
25% KCl 6ap. OJJ KaJJHif OKCH,ZJ.Ime rel!HpHJICe H<I'Ie npou.eHT 6o-
JJap? (.IK,aro6bi 15,8% .) 
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14-46. Araq KYJJYHHH. 18 npou.eHTH K20. On KanHA Kap<SoHati 
ThiHa re'IHpH.rice H8'le npoueHT 6oJJap? 9K.ora6Y 26,4\.) 

14-47. 26,4 r aMMOHHH cyJJh<j:JaTbiHa apTbiKMaq MYK.zt.ap.a.a am"! 
rap rowyJJaH.n.a 3MCJie reJIHdH ras esyH.n.e 39,2 !poc<j>op KHCJJOTa• 
Cbi Hbt caKJia51H 3pnme ro}i6epHJJeH,ll.e, H8XHJIH .a.ya ae H8'!e rpaw 
&.\1 CJIC reJJep? ()K,ora6Lr 46 r NH4H2P04.) 

14-48. esyn.ll.e ehyMJibl 3J!eMeHTJJepHH. Y'!VCHHH.!J.e caKJiaSIH 
J1 Y3YH <j:JopMyJiaCblllbl H clM3.~hl. (/K,ora6bi K2NH4P04; K(NH4)2PO,.) 

14-49. ,LleEytl xeKMYHJ.J,e yJiaHbiJJHn cyHK YHhl 40% <j>oc<j>op 
(V) OI<CJJJUIIIII cai\MIHp. OJJ cyH.K YHYII.ll.a KaJibiUIH <j:Joc<PoTbi Haqe 
nponenT TyrHp. (.1Kora6o! 87% .) 

11-50. BapJJar f'lHH !WJ .N'2 20. 

,ll.8KYHHHHH, 

!. KCI 
~ •:: a (f'LlP0, )2 
~'. NH4NOs 
4. K2S0 1 
ii . CaHP04 
fl. (NH4)2S04 
7. K2CO, 
K (N H4)2COs 
!i [\NCh 

Hi. NH~KS04 
I! . KaP O., 
t :!. c~3 (P01h 
13. (NH4 )2CO 
a N~I\Os 
J :O. Ca (NOJ h 
Iii. N l! 1 ll ~PO~ 
17. N J 111 !SV4 

eKyMJil>IJlbll'bi XaCaJlJJ3M8JJbl. 
18. (NH.)2HP04 
19. K2HP04 
20. Mg(NOa)2 
21. NHa 
22. Ca(CN)t 
23. NH4CI 
24. I\H2P04 
25. Cas(P04)3F 
26. NasP04 
27. (NH4)sP04 
28. Na2HP04 
29. NaHzP04 
30. Cao(P04h CI 
31. (NI-l1) zS03 
32. KifCOs 
3:.1 . K(NH, )2P04 
34. K2NH.P0, 



XV EAn. YfJJEPOJI.. KPEMHIH1 

I. Yr Jiepo)l. se OHYI\ 6npJiernMeJiepn 

15-1. IV- rpyrrrraAaKbi .9JieMeHr.nepHH. 6npnHHI\ 3 rpaMhi 4 
rpaM BO.ll.OpO.ll.Jihi 6npJielliM8HH .9MeJie rernpli8p. OJI xaii:chl aJie•. 
MeHT? 

q93fJIHlllH! 

3 4 r 

R+2H2=RH4 3:x=4: (x+4), 3(x+4) =4x, 3x+ 12=4x, 
X ;+4 
x= 12, Ar= 12. 
0THOCHTeJib aTOM MaccaCbi 12 6oJiaH 3JieMeHT yrJiepO.ll.. 

15-2. 0KcHAJiepnl\: a) Sn02; 6) Pbs04 araq KeMpH 6nJieH 
raihapbiJibillibiHbiH, .ll.ei\JieMeJiepHHH H3M8.1Jbl. 3JieKTpOH 6a.I8HO 
ycyJihi apKaJibi Ko.9q)(}JHu.neHT.1Jep roii:MaJibi. 

q93fJIHlllU: 

+~-2 +4 
a} Sn02+CO=Sno+C02 

+2 -H 
~ I Sn+4e=SnO 

C0-4e=C+• 

6} Pb304-n Pb2Pb04 xeKyMnHAe H3b!Il 6nJiepHc. 

+2 +4 +4 1 {2Pb +2+4e=Pbo 
Pb2Pb04+2Co=3Pbo+2C04 2 Pb+4+4e=2Pbo 

C0~4e=C+4 

Pbs04-.ll.e Pb-m~ OKCH.ll.JieHMe AepeiJ<,ecnHH Apo6 cau + i repuy• 
3 

lliHHJLe xeM H3biiT IIIIJJI8rr 6oJiap. 
8 
--2 +4 

Pb
3 4+2C0 = Pb0 +2C0!2 

8 
+a -

1 3Pb +8e=3Pb0 
( 8

3 
+3= 8

3
·3 = s) 

2 C0-4e=C+4 

15-3. 3Jiei<TpOH TeOpHHCbl OOIOH'Ia yrJiepO.ll. (II) OKCHAHHHit 
9MeJie reJIHIIJIIHH cy6yr .9TMeJIH. (./K,ora6hr: Yn1epoJLhiH aTOMbiHbii\ 
OHHMa.ll.biK XaJI.ll.8Kbl 2KY0YTJieiiJMeJLHK HKH C8Hbl «p»- «rre» .9JieK• 
TpOHJiapbl KHCJIOpOJLb!H 2Ky6yrJielllMe.ll.HK HKH «p» -rre .9JieKTpOHJia• 
phi 6nJieH YMYMbiJiaiiJbiiT KOBaJieHT iSarJiaHhiUJhirhiHbl .9MeJie rerHp• 
ii:8pJiep. 3MMa OHYH. OHJieH yrJiepo.ll. aTOMbiHbiH. AaiiJbiHJLa ryrap· 
HbiKJibi (8 .9JieKrpoHJibi) raT.TJaK .9MeJie re.TJMefwp. illoHyH yLJHH KHC .. 
JIOpOJL 83VHHI\ 2KYOYTJiellieH HK!l CaHbl «p»-rre .9JieTpOHb!Hbl .ll.OHOp 
xeKMYHJLe yrJiepoJJ.a 6epnrr, Y4YH2KH 6Hp KOBaJieHT .ll.OtiOp-aKu.errTop .. 
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6a r JJ aHhHUhlrhl 3MeJie rerHpii:t>p (yrJiepo)J.biH. oorn ( BaKaur) op6H· 
1 aJIHHHH. xaca6bma). 

:C: 0: 

15-4. 14 JI . CO apKaJib! )J.el\1!1p (Ill) OKCH.QHH.QeH Ild<te rpaM 
.n.eM HpY! raihapMaK 6oJiap? 

_ljtny.IJHUJH. 

14 .~ x r 

Fe20 3 + 3t-b = 2Fe + 3C02 
67 ::rit IT2r 

V(CO) =22,4 JI·3=67,2 n. 
l/m = 22,4 JI/MOJ!b, 
M(Fe) =56 r/MOJJb, 
m(Fe)=56 r·2=112 "· 

H:672=x·ll2 x=~4 ' 11 2 =233 x=23,3rFe. 
. • . ' 67,2 ' .' 

15-5. YrJiepo.n (II) OKCil.[LH 6riJieH yrJiepOA (IV) OKCHAHHHH. 
20 MJI rapblH)J.biCbi HKb!JiaHJJ.a YMYMbl ra3 reapyMl'l 4 MJI ~3aJIJJ.bi. 
11.nKHOall!Kbl OKCHJI. rapbiHJJ.biCbiHJI.a respyMI1 6olOHt:Ia uaqe npo· 
UCHT OKCHJlJiep 6ap? 

lfa31{JJH lUH. 

J) YrJiepoJl (II) oKCHJlH SJHSip. Vm = 22,4 JI/MoJII:i1 

V(C02) =2 MJl. 
V(02)=1 MJI, 
V(CO) =2 MJI. 

Peai<UHSJJlaH Elll ra3 rapbiHJJ.biJJapbi 3 MJI, peattLl.HH,ll.aH coa 2 MJI, 
StfHbl I MJI (3 MJJ- 2 MJI) =I MJI) 338JIS!.p. 
J MJI. 838Jl8H,ll.3 2 MJI CO HlHip. 
4 MJI --" -- X MJJ --,--

}:4=2:x, X= \
2 

=8 MJI, X=8 MJI CO. 

JlHHMeK, rapbiH)J.hl)l8 8 MJI CO 6ap 3KeH. 
DpoueHT rarHaillhiKJiapb!Hbi raiuipblc. 

a) CO Haqe npoue11r? 6) C02 H<)qe npo.ueHr? 
20 MJI rapbiH.ll.bl.JJ.a 8 MJI l00%-40% =60%C02• 

100 --"--X MJI 
100 

20:100=8:x, x= -=40 x=4001
0 • 20 • /( 

15-6. l JI cyB.na 20° C-.ne 3,8·10- 2MOJJb yrJiepo.n (IV) OKCH· 
.nv 3peflap. llloJJ ruepT.ne 1 JI cyB.D,a: a) Halle rpaM yrnepo.n (IV) 
OKOI.QH; 6) MOJieKyJiaJiapbll:l CaHbl H<)'!e 6oJiyn 6MJlep? 

lfe3yJIHmH. ·1) M(C02) =44 r/MoJJb, m(C02) =44 v, 
m(C02)=M·'~, m(C02) =44·3,8·10-2 =1,672 r. 
2) C02·HHH: MoJJeKyJJaJiapbiHbll:l caHbiHbi xacanJJaHphiC. 
N (C02) = NA ·'Y; N (C02) =6,02· 1023 • 3,8·10- ~ =22,876·102 1• 
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15-7. I T KOKCbi reHep wrop ra3biHa enypMeK y1tHH H<Jlle M3 XO· 

11 repeK? 3MeJie reJJeH ra3 rapbiH,ll,htcbtHbtH. resp yMH Haqe M8 6o· 
aep? (XoBaHbiH. respyMH 60IOli'Ia 21 % IU!CJIOpO,ll,) . 

lfe3yJIMWH. 1) PeaKU.IHIHbiH .neT-we:v~ecHHH 5!3Mah 6HJieu H<J4e 
INCJiopo.zt xapq 6omiH,li.birbiHbl x aca n.·raHpblC. 

1000 Kr X 

2C+02 =2CO 
~ 22,4M3 

M (C)= 12 r/MO.Tlb, 
m(Cl-= 12 J{r ·2=24 Kr, 
Vm= 22,4 JI·MOJib, 
V(02) = 22,4 M:; , 

1000·24=x·22 4 X= 22
•
4

·lOO!) =933 X= 933 M 30 2• 
. . ' • 24 ' 

2) H~qe Ms xosa repeK)J.HniHH xacanJJaHpblC: 

933 Ms __ 21% 933 21 100 X= ~~ ·l2.2._ =4443; 
x --,-- 100% :x= : ' 21 

r = 4443 M3• 

3) fa3 rapbiH,li.biCbiHbiH. nmpyMHHH xacanJiaHpbic: X osanaKbl 
J:33 M3 KHcJiopoA xapq 6 oJIHp ( a3a JJ Hp ). OuyH. nepemHe 993 + 1866 
.1" CO 3MeJie reJIH<Jp. 

llleiiJJeJIHKAe, 4443-933+ 1866 M3 6oJiap. 
l 5-8. 4,8 r yr JiepO.U HHaHLI,a 3MCJie r eJJCH YrJICj) CA (IV) OKC!I• 

JUt 16 r NaOH cai<JiaHH 3prHH apKaJibi CHilAHpHJJJJ.H. I-IenDKene 
X<.llkhi AY3 Be HJ4e rpaM 3MeJie r e.nep? 

lJe3yJIHWH. 1) 4,8 ryr.r1epon HKbiJianna HJ'le rpa M C02 3Me.l1e 
r eJil'l<JHJl,HrJHIH xacanJiaHpbiC: 

4,8 r x r 
M ( C02 ) = 44 r /MOJib, 
M (C)= 12 r/MOJ1h, 

m(C02 ) = 44 r; 
m(C)=12 r. 

1 · 1~·-i _.li --··- 17 "> 
.r =~ u ,u, x =l7,6r . 

2) 17,6 r C02 6HJJeH 16 r N;.OII Ullp.nc Ju eH;te t! OXIIJJ!l ,D.Y3 ue 
II G'lc rpaM aMeJie reJiep? MoJib r<J Tt:<:.u tt>l i\Jia ptAllbl 6c:p::;::rJ 10 1'<~ 

iiJpHC: 

v (N aOH) = ~,!? = 0,4 Mr),!lb, 

"' ~0 
'-~ \ l: . b 0 -

v ~ (,32 ) o= --- = ,4 MOJ!b. 
44 

MyKAap raniaWbiK.riapb! I: 1 6oJ•aH.TJbTl'bi V'III II Na i-1C03 3 ivie.~ e re<j 
Ji ep (XacanJJ3Whlfbl Hl<HCH 6HJICri XCM !C4Hp MCK 60JI5lp ). 

16 r 17. 6 r x r M (NaOH) =40 r/MOJib, 
NaOH+C0

2
-=NaHc -6-; m(NOH) =, 40 1'• 

-
4
or 44 r - 84 -;·· M(N aHC03)=84 r jMOJJb, 

m(NaHC03) = 84 r. 

16:40 = x:84, X= 16· 94 =33 6 
40 , ' 

x=33,6 r NaHC03. 
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15-9. Cya ra3biH/.La 40% CO, 48% Hz 6% COz 5% N2 ae 1 ,.. 
CH 4 6ap. XosaHbiH. 21% KHCJIOpO!.L !.LHihm xacannan 1 M3 cys ra3bl~ 
ffbiH. HHMarhi yt.JMH Hac1e respyM xosa repeK (K. ill.)? ·· 

lJe3yJJH rnH. I) H<>4e JI CO 6ap,ll.blfhiHhi xacanJiaHpblc: 

100 JI-ne 40 JI CO !00:1000=40:x· x= 40·1000 =400 
1000 JI·Ae X Jl ' 100 ' 

x= 400 JI CO 6ap. 

2) 400 Jl CO·Hhll( HHMarbiHa Hat.Je mnp 0 2 repeK,ll.HrMHH xacan-} 
JiaHpbiC: , 

40() Jl X J1 

2CO-t-02=2C02 
Vm = 22,4 n/MOJJb, 
V(Oz) = 1 JI. 

400:2=x:I X= 
400

'
1 

=200 x=200 JJ 02. 
2 ' 

V(CO) = 2JI, 

3) Cys ra3biH.D:a Halle JIInp so,ll.opo,ll. 6ap,ll.b!l'hiHhi xacanJiaH.pbiC: 

IOO JI- JJ.e 48. .'! Hz 100: l000=48:x x= 48 ' 1000 =480 
1000 JI-,ll.e XJI. ' 100 ' 

.X~~ 480 JJ liz. , 
4) 480 JI BO,ll.OpO,ll.I>IH. HHMarbiHa H'3'1e mnp Oz repeK)UirHHH KeC· 

nnnei'wpHc: 
480 Jl X .11 ·I 

2Hz+0z=2H20 I Vm=22,4 .TI/MOJib, V(Hz) =2 Jl, V(Oz) = 1 JI, 
2 Jl 1 .~ 

480:x=2:1, 
480 · I 

x = -- =240, x=2·10 Jl 0 2• 
2 

5) Cy B ra3WtJJ.a uaqe JJ CH 4 6ap,ll.biJ'biHbl KecrHTJid18pHc: 
I 00 JI-.ne I JJ CH4 

1000 n-ne xJI 100: 1000= I :x, x= 1000
'
1 = 10, x= 10 JI CH4 

100 
6) 10 Jl CH4 HHaii,ll.a HatJe Jl Oz repel<,ll.HrHHH KecrHTJieii<3pHc: 
J0 Jl X j i 

--· - Vm = 22 4 JI/MOJib, 
CH4+20z=C02+f-hO V(CH4 ) '= 1 n, V(02 ) =2 Jt. 
1 Jl 2 Jl 

10:1 =x:2, 
lQ.') 

X=--=20 
1 ' 

7) dXJlll HHHH ra3JI3pb!H HHMarbl Y'!lfH H<l'le JIHTp KHCJIOpO.Il 
xap'InaHHH,ll.hlrblHbi xacann aHpbic: 

200 JI + 240 + 20 JI = 460 Jl 02 
8) 3rep XOB8Hb1H. 21% ·H KHCJIOpO!l TYTHH 6oJICa, OH!la H<ltte 

xosa repeKJI.HrHHH xacanJiaHpblc. 460 J1 -- 21% 
100% - xn. 460:x-21:100 

460·100 
~= =2200, x=2200 n=2,2 M3 xoaa. 

21 
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15-10. XoaaHbll-l JI.Y3Y MHHJI.<HUI yr JtepoJI. (IV) oKcHJI.HHH al!hii<­
JiaMal\ YllHH 1 M3 xosa Ba (OH) 2 9prHHHHJI.en rellnpHJieHJI.e 2,64 r 
BaC03 9MeJie reJIJI.Ii XoaaJI.a C02 respyMu 6o!OH'la Halle npoueuT 
TYTHp? 

lfa3ynuwu. 1) XoaaJI.a nalle Jl. 

X Jl 2,64 

C02 6apJI.hlrblllhl xacanJJaHpbiCl 

M(BaC03= 197 r/MOJih, 

Ba (OH)2+C02= Bac0;+ H20 
· 22,4.1 197 r 

X:22,4=2,64:197, X= 
22

·
4

"
2

•
04 -·0 3 

197 ' ' 

m (BaCOa) = 197 r: 
Vm=22,4 Jt/MOJih, 
V (C0)2-22,4 n. 

X= 0,3 II C02. 

2) XoBaHbiH. Halle npouen'l'H C02-HH xacannaHpblc. 

1000 JI-JI.e 0,3 J1 CO~ 6ap 
100 JI-ll.e -,-- XJI 

1000: 100=0,3:x. r= 100
·
0

•
3 

=0 03 x=0,03% C02 TYTHp. 
1000 ' ' 

@-tt. CeHaraTJla Mo'leBHHaHbi- (NH)2C0 aMMMaR 61-wea 
.fi'JiepOJI. (IV) OKCHJI.HHH OHpJJCil1)1.!1plln a,l!blHHp. 0,6 r M04CBliB8Hbl 
aJIMaK y<JHH Halle respyM C02 se NH3 repeK? ()Kora6br:224 M

1 

C02, 448 M3 NH3.) 
15--12. 8cyMJIHK SITiparbJHhlH. O!Ip KBaJlpaT MeTpH Ollp fYll.ll.e 

5 r yrJJepO.ll. (JV) ORC!1)1.1!HH CIIHJI.Hpil:ap. fyHe6aKap H11parhl!1bll{ 
Mei"IJ~<lflbl 1,8 M2 6oJica, oJI 611p ryHAe e3yn11.e Halle rpaM yrJicpo.ll.bl 
ro11,1 an 6HJJep? (.lf\ora6bJ"2,45 r C.). 

15-13. 92,9 I' Fe304-l1 )J.O.!lbi rarhapMaK VLJHIJ Halle mup co 
repE'E;> ()1\or atiJ,; : 35,84 JJ.) 

lfi·-14. Bnp rH>t•.e-ryHJUune HJiaM 1300 rr yr.nepo!l (IV) OKCH• 

/til lilt ""'"aiHip. K:ul;tJII,J Jllcp 1.1epJ!C on Hdlle nwrp 6o.'Iap? P"Ko .. 
rafJrdiG:! JJ.) 

15-15. :YrJIC!)O)l 01\("HIU!IlHil rapblllilbiCbltlblli fi0 MJI HKblJlil!lJJi 

ra3 rnp:.rHll.biC"I ,fllblll YMYMI>I J'flBPYMH Hl MJJ t:l3aJJJlhl f'aJ rrtOWHJirJ. 
CH IIJta H~l •re roupyM yutC'pOJl (II) UI~UIJlH 6oJiynJ~h1p, ()Kora6an 
2() M.rJ CO}. . 

Kf>Myp IH!CJIOTaCbl Be OHYfl .U.Y3Jiapbl 

15--·16. 20 % 6amra raphlllii.biChl t5o.naH 200 P :teK ,namb!H.lllillt 
Haqe JlWrp yrJiepOJl (l\1) OKCil.ll.llHH aJJMUK 60Jiap1 ' 

4e:~yJm lHH l) 200 r xeK .ll.8IJJblHJHI H~He npoueHT CaC03 6aP.• 
llhii'hiHbl xacallJiaHphlc: 100%-20% =80%1 ' 

2) Halle rpaM apacca CaCOs 6ap)1.b!rbHlbl KCCI'IHJieiiaoact 
100 r xel\ .ll.BlJlbiHJJ.a 80 r CaC03 6ap. 

200 l1 - --· ,--·X= --... , --

100:200=80:x, x= 
2~~~80 -160 li'• x= 160 r CaC03• 
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3) 160 J1 CaC03-.ZJ.ea H<J'le JJHrp C02 aJJhJHHH.ZJ.hirhiHhi xacanJia· 
Mphlc: 

160 r x JI 

CaC0a=C02 +CaO 
100 r 22,4;1 IM (CaCOa) = 100 r/MOJib, 

m (CaCOa) = 100 r; 
Vm=22,4 JJ/MOJJb, V(C02) =22,4 JJ. 

160:100=x:22,4, X= !G0·22,4 =35 84 JI 
100 , ' 

X=35,84 JI C02. 

15-17. AHaJIII3 ytum am1an 2,25 r xeK .ZJ.aUibiHa erepJIHK MYK· 
Jiapna JW3 KHCJIOTaCbi romyJJa!l)l.a 448 MJI yrJiepOJJ. (IV) OKCH)l.ll 
(K. m.) 6eJIYHHn IJhJKJJ.bl. Xei< .QalilbiH.Qa apacca CaCOa Halle rrpo­
uewr TYTHp? 

\le3yJIHIUH. 1) BeJiyHHII %IKaH yrJiepo.ZJ. OKCHJJ.H 6oiOHIJa apacca 
CaC03-H xacanJiaHphic: 

x r 0,448 JJI M (CaCOa) = 100 r/MOJJb, 
CaCOa+2HCl=CaCh+I-h0+C02 m(~COa) = 100 r.; 

. 22 4 Vm-22,4 JI/MOJib, 
too r • n V(C02) =22,4 JI. 

x:100=0,448:22,4, X= 
100

'
0

•
448 

=2, x=2 r CaC03. 
22,4 

2) XeK .QalllblH.IJ.a apacca CaC03 Halle rrpouem TYTHH).J.hifhiHhi 
xacanJiaHpbiC: 

2,25 r--2 r CaCOa 
100 --xr--,-

2,25:100=2-x, x= !.Q~ =89, x=89%. 
2.25 

15-18. 210 r NaHC03-.QeH Ka,UaJJbi IlleprJJep.n.e: a) rbl3)J.bipb1-
JJan.n.a; 6) 1\HCJIOTa T<lCHp 3T.ZI.HpHJieH,Ue Ha'Ie JlliTp yrJiepO.II. (IV) 
OKCH)l.H 3MeJJe reJiep? 

'Ie3yJIHlliH. a) fhi3.ZI.biphlJiaH,a.a Halle JII1Tp C02 3MeJie reJIIiaH· 
)J,HrHHH KCCfliTJiefiapHC: 

x JJ 210 M(NaHCOa) =84 r/MOJib, 
2NaHC03 = Na2C0a+l·b0+C02 m(NaHCOa) =84 r·2= 168 r; 

22 4Jt 168 r Vtn=22,4 JI/MOJib, 
' V(C02)=22,4 JI. 

210:168=x:22,4, t'= 
210

'
22

'
4

=28 x=28 JI. 
168 ' 

6) KucJIOTa T<lCHp aTAHpMeK 6HJieH He'le JJ C02 aJibiHHH.ZI.hirhiHhl 
xacanJiaHpbTCl 

':2W x J1 

N aHCOa + HCI- NaCI + H20 + C02 g-.r;:-

210:84=x:22,4 

194 . 

22.4 Jl 

210·22,4 ~ x= -=o6 84 1 

M (NaHC03) =84 r/MOJib, 
m(NaHC03) =84 r; 
Vm=22,4 JI/MOJih, 
V ( C02) = 22,4 4 n. 

X=56 JI C02 



15-19. f-iaTpHH Kap6ouaTbl 6HJieU HaTpHH 1'H.QpOKap6oua lbl• 
rll.lll 146 r rapbiH.QbiCbl rbi3.Qbipl:dJI.Qbi. fhi3.QbipMaKJibiK MaccaHblll en• 
Jll'Mcm ryTapsmqa .QOBaM 3TJJ:Hpl!JI.QH. HeTn>K.e.Qe rapbiHJJ.biHbiH Mac .. 
('acJ.r 137 r 6oJI.Qbi. l1JIKH6awKbl rapbiHJJ:biJJ.a xep 6Hp Kap6ouar 
rra•re npor~eHT TYTHp. 

11e3yJJHiliH. I) EllJieMeKJIHK rH.npoKop6ouaTbiH rhi3,Ubip biJJaHJJ,a 
rnrp6ouaTbi, cysa se yrJJepo.Q (IN) OKCH.li.HHe ,napraMarhl apKaJJbl 
floJrnp. (C02 oe cya rbi3JJ:bipbiJiau,na qbiKbln rn,nifap.) lllepTe repa 
Macca 146 r- 137 r=9 r e!lJian,n:Hp. Illo!la 9cacJiaHblll rapbiH.ll.hi.ll.a 
ua4e rpaM m.npoKap6oHaT 6ap.nhlrhiHbl 6nnfiapHc: 

xr 9r 

2N aHCOa= Na2COa + H2~02 

M (NaHC03) =84 r/MOJib, 
m(NaHC03 ) =84 r·2= 
168 v; 

168 r 18r+44 r=62 r 
M (H20) = 18 r/MOJib 
m (H20) = 18 Pi 
M (C02) =44 r/MoJib, 
m(C02 ) =44 r. 

x:l68=9:62, x= 168
'
9 =24 4 x==24,4 r NaHCOs. 

62 ' ' 

2) DponcH"r .nysyMIHIH xacannaHpbiC. 
146 r rapbiBJthi,na 24,4 l' Na.HCOa 
100 r--·,-- xrr --,--- 146:100=24,4 r:~. 

x= 24
•
4

'
100 == 16 7 x= 16,7°1o NaHCOs 146 ' • /( 

J00%-16,7% =83,3% Na2COs. 
15--20. YI KH aaJICHTJlH MeTaJihiH. rn.npoKaptSouaThiHbii~ Kapoo• 

IIHThJlla 6oJHtll Maccu ranlalllblr'bl 1,62:1 oonca, oa.na OJI Kapt5oua" 
ThlH Be l"'lJtpOKap60113Thl!l <f>OpMYJJllehiHbl 1'80MI.!Jibl. 

lJ93fJH!IJJH. I) roA 111\H naJJCHTJlil MCTaJlblll MaccacbJ X CioJJcya, 
gap6onanm qwpMyJJacbt MeC03, l'll.l!.pOKap6ouan>~rt ¢opMyJiacb1 
Me (HCOa) ~ 6oJJup. 

x+l22 1,62 
----;--GO = -~ ' x,-

x+l22=1,62 x+91 ,2; A, =40. 0THOeHTeJ1h aTOM Maccac&I 40. 
oJI Ca. Kap6oHaT- CaC03, rH.ApOKap6oHaT- Ca (HCOah 

15-21. 16% oamra papblllAh!Cbl OoJJaH 80 II MarHHii KapooHa .. 
TbiHa eTepJIHR enqer.n.e KHCJioTa romynca Ha'le JIHTp (K. Ill.) YI'Jie" 
pO.l!. (IV) OKCH.l!.H tihJKap? (:>Rora6bi: 17,92 JI C02.) 

15-22. AHaJIH3 yqnu aJIHaH 40 v noTama (K2COs) 16 v HCI 
OOJiaH .l!.Y3 KHCJIOT8Cbl TaeHp 9TJJ:llplWeH,[(e 4,48 JI yrnepO.l!. (IV} OK• 
:M.nH 6enyHun 'lhiKJlhi. lloTa!ll,na apacca K2COa·1m U:OI'Ie npoueHT 
rynm.nhlrbiHbi xacanJiaMaJJhL ()K.oraobl: 69% K2COa.) 

15-23. Bsp aaJieHTJIH MeTaJJbiH Kap6ouaThlHhiil Maccacb! rHJJ.'! 
pOI(apoonaThiHbliJ. Maccacb~ 6HJJeH 3,7:3.4 a.Jibl Fa-rualll»p. KapooHa• 
la~ 195. 



!fbJH Be fH.Il.pOI<ap6oHaThiH tf>opMyJiacblHbJ ranMaJibl. (.IK.ora6bl: 
LhCOa, LiHCOa.) 

15-24. CeHararn.a ·KaJJhll.HHHpJJeHeH (cyscy3JJaHaH) co)J.aHbl 
8JIMaK.na awaK.naKhl peaKUII.HJJap reqfwp: 

I. NHs + H20 + C02 = N H4H COs 
II. NH4HC0s+NaCI = Nal-IC03 + NH4CI (cosyi< cys.u.a) 

Ill. 2NaHC0s=Na2COs+ I·hO+C02 
a) 21 ,2 r Na2C03 aJIMaK y'lHH H<Jqe TOHH<i NaHC03 repeK? 
6) 33,6 r NaHC03 aJIMaK ytam H8lJe TOHHa NH4HC03 repeK? 
15-25. Kap6oHarJJapAall: a) NaHCOs-Hll; 6) CaCOa-ml; 

B) !v\g(HC03)2-HH r) Zn2 (OH) 2C03-HH. crpyKrypa cpopMyJJapbiHbl 
fi3M i:l JJ hi. 

KpeMHHH se ouyH. 6HpJiemMeJJepu 

15-26. KpeMHHH MM3KJlhlfblH OHp ycyJJbl KpeMHHH (IV) OKCH· 
,nuHu KO KC 6HJJeH rafirapMaKJl.blp . 90%-n yrJJepo)J. 6oJJaH 40 r KOKC 
H:>qe rpa M KpeM HHH (IV) OI<CHJl.!I 6HJJeH 6HpJieruep? 

4a3yJJMWii. I) 40 r KOI<C.D.a H8IIe rpaM yrJJepoA 6ap.U.blfblllbl xa· 
carwaHphiC: 

I 00 r KOI<C)l.a 90 P 

40-·-n-- xr 100:40=90:x, 
40·90 

X= -
1 

- · =36, X=36 r. C. 
00 

2) 36 r yrJiepo.u. H:>lle rpaM Si02 6HJieH 6npJJellifi;:JHJI.HrHHH xa. 
canJl a.HphJC: 

x r 36 r C 2 2 24 
S·o 2c-s· 2C0 M(C)=l2r/MOJJh m( )=I r· = P. 

1 2+ - 1+ M(Si02) =60 r/MOJib m(Si02) =60 P 
60 r 24r 

60 36 . 
«:60=36:24 X= -·- =90 x=90 r Si02 

24 
15-28. MnHepaJI H3YMPYAAe Be-5,06%, Al-10,05°/o, Si-

31,49% Be 0-53,4% Tynip . l13YMPY.ll.blH. tf>opMyJiaCbiHbl OKCH.llJiep 
repHyillHH)J.e 5!3M3Jlbl. 

1Ie3yJJHWM. l) .3JieMeur JJepHH. aToM canJJapbiHbiH. rarnaiiibiKJia· 
pb!Hbl T8I1HpblC. 

B ·At·s ··o= .5,06. 10,05. 31,49. 53,4 =056·03.7· ·I 12·3' 
e. . · !. 9 • Zl • 28 • 16 ' · ' • ' · •34 = 

1,5: I :3:9=3:2:6: 18 0H.LI.a BeaAI2Si60ts 
OI<cH)l.Jiep repHylliHH.LI.e 3Be0 · Al20a • 6Si02. 

15-29. Kap6oHaTJtapbiH. .ll.Y3YMHHH KecrnTJieMeKJIHrHa 6Hp 
ycyJJhl, J<ap6oHaTJJapbi qare 6HJieH rhi3)l.bipMaK.U.hip. 150 r xeK.u.awbl 
qare ISHJJen rhi3.ll.hlpbiJiaH.LI.a 145 r KaJibUHfi cHJIHKaThi aMeJJe reJI· 
Adp. XeK.LI.BUJbiH.LI.a CaCOs H<Jlle npoueHT TYTSlp? 

li~3VJU1UlH 150 r xeK .ll.BHlbiH.LI.a Halle rpaM apacca CaCOa 6ap .. 
Jthlrh1Hbl .xacanJiaHpblc; 
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r r 145 r 

< ::1Co3 + Si02= CaSiOa + C02 

M (CaC03) = 100 r/MOJiba 
m(CaCOa) = 100 r; 
M (CaSi03) = 116 r/MOJI~ 
m= (CaSiOa= 116 F. 

IO;_)_r_ ~ 

X: I 00 = 145: 116, X= 100·145 = 125 
116 ' 

x= 125 " CaCva. 

2) CaC03 Tynm npoueHTHHH xacanJiaHpbiC. 
150 r xeK.naUihiH,ll,a 125 r CaC03 
100 r--" --~- xr -"-

100·125 . c 
150:100= 125:x x= -- =83 3 x=83,3% Ca 03. 

' l.SO ' ' . 

@3o. 5;nep.ueH, AK.uene Be 5a6a.nypMa3 KB~pu q?re.l!epH 
/\urra6a.UblH, arwa KOM6HIIaTbl VliHH l!Hf M3JI.Ubip. PleHeKeH aHHa• 
llb!H J.LV3VMHH.Ue 13% Na20, 11,7% CaO Be 75,3% Si02 oap. Aii· 
llaHblH, 6y copTyHbiH. cpopMyJiaCbiHbi oKcn.u.'Iep repuynum.ne H3MaJihl. 

4e3ymmm. 
M (Na 20) =62 r/MOJib, M (CaO) =56 r/MOJih, 
.M(Si02) =60 r/MO.IIb. ' 

Na:.O:CaO:Si02 = 13
! .!_!2: 75'~ =0.21:0.2l:L26=1:1:6. 

62 ~ 56 GO 

ct>op~ty.nclcbt N a20 · CaO · 6Si02. 
15--31. I T iieHeKdi ai1HaHbi (JW3VMH 15-30-mKbi MeceJie HJihl)' 

a JIM ilK YllHH, CO.U311biH., XeK )1,3lllblllbll{ Be KpeM!IliH OICCH,li,HHiill 
tla'!e rpaMhl repeK? 

1r1nymmm 1) l T, arm a VllllH u<:~'1e Kr Na20 repeK,li,IirHHH xa, 
call.'l :1 Hpblc: 

100 I<r i.tfllla;~a 1:3 Kr Na00 
1000 KI' ---- --·--· ·· - tr • -- --" .. ,, 100: 1000= 13:x. 

13-1000 
X'= --- = 130 X= 130 Kr Na20 100 • . 

2) 130 !{f Na20 aJIMaK Y'UIH H<'l'le Kr Na2C03 repeK,li,HI'UHH Kec~ 
rHTJJei'wpHc: · 

X Kf ]3;) Kf A1 (Na20) =62 rJMoJI&, 
l1l (Na20) =62 KPj Na;t0a=-Na20+ C02 

(QG ~~-- 6:.! Kr M (Na2COa) = 106 rlMOJlo1 

m(Na2Coa) =106 v. . 
106·130 

x= -- =222, x=222 Kr Na2C03• 
62 . 

x:l06= 130:62, 

3) 1 T afina yliHH H<'llle Kr CaO repeK.U.RrHHH xacanJiaHpbiCI 
100 Kr afiHa.na 11,7 KP CaO 
1000 --, --- X KP -,-lOO:lOOO=ll):Xl, 

11 7 ·I OO:J 
x= -·-· .---=117, x== 117 Kr CaO. 

100 
191. 



4) 117 Kr CaO aJIMaK Y'H!H H~tte Kr CaC03 repeK.nurllHH xa­
canJraHphrc: 

CaC03 =CaO+C02 M (CaC03) = 100 r/MOJib, 
x Kr !l7 Kr IM(CaO) =56 t/MOJib, m(CaO) =56 Kr; 

100 Kr 56 Kr m (CaCOa) = 100 Kr. 

x:100= 117:56, x= ~=209, x=209 Kr CaCOa . 
.'56 

5) 1 T ar!Ha Y'IHH IIJI!e l{f Si02 repeK.n.HrllJJH Kecr.HTJieii:apuc: 
100 Kr aiiHa 75,3 Si02 
1000 Kr - ,- X Kf -,-

J00:1000=753·x x= 75
•
3

·FlOO =753 x=753 Kr Si02. , • , 100 , 

15-32. KpeMHHH (IV) OKCH.iUIH)l.eH 5,6 r KpeMHHH aJIMaK yttHH 
96% -u yrJJepo.n. ooJian KOI<ChiH. H84e rpaMbi repeK? (lK,oraobi: 
5 

r ~ 33. 5y3MeHilli.ll.e TypKMeHHcTaHbiH. 111{ upn u.ervteHT Be .ne~ 
MH~r.JH KOHcrpy~<U.HHCbJHhiH. 3aBO.ll.bi HlllJiei1ap. UeMeHTHH rep. 
HYWJJepn: · a) Ca0-73,7%, Si02-26,3%; 6) Ca0-65,1 %, 
Si02- 34,9%. UeMeHTHH. <f>opMyJiacbiHbi ranhiH.. (lK,ora6bi: 
3Ca0-Si02; 6) 2CaO·Si02) . 

t 5-34. 2.5 r co)J.a N a2COa rwre 6HJieH rbi3JlbipbrJJaH.na 24,4 v 
HaTpHH CHJIHKaTbJ 3MeJie reJI.JJ.H. Co.JJ.a.JJ.a HarpHfi Kap6oHaTbl Hatte 
npou.eHT TYTHp. (./K.ora6bi: 84,8% .) 

15-35. Tyseprblp.JJ.aJ(bJ (Kpacuono.nci{ 3Tpa6u) .ll.OJIOMHTll ana· 
JJH 3 3TMeJ< V4HH 17,5 rpaMbJJJL>I rrarc 6HJICH rbi3.JJ.bipbiJiaH.na 20 r 
M arrwA cHJ!IH<aTbi 8Jlblll!ll•l. JloJroMHTJle HatJe npou.eHT apacca 
MgCOs 6ap? (.IK.ora6bi: 96%.) 

l5-36. 95°/o-H apacca Si02 6oJiaH faparyM qarecHHHH 200 
'1-CbiHbl KOKC 6tUlCH raJ1rapMaK apKaJibl IJaqe TOHHa KpeMHHH 3JI• 
MaK 6o,'lap? (.IK.ora6&I: 84 T Si.) 

15-37. KbiHJiblK OHJieH 9pel1<m ai1HaHbl" 6Hp repHyWHHH~ 
¢opM y.n acbi K20 · CaO · 6Si02 102 TOHHachiHbi aJIMaK YliHH Hatie 
TOHH a KzC03, CaCOa Be SiOz repex (.)Kora6bi: . K2C03-27,6 T, 
CaC 02.-20 T, Si02-?2 r.) 

15-38. MlmepaJJ ac6ecr.a.e MgO, CaO ae Si02-HHH Macca 
r<:n HaWLlKJlapbl ll.CrJIWJHIJJHKJJ.e 15:7:30 ooJica, OH.JJ.a ony1~ !jlopMy· 
JHlcblllbi TanMaJJbJ. ()l\ora6b1: 3Mg0, CaO, 4Si02-) 



XVI 61\n. METAJIJii\P 

MeTannapbl~ YMYMbl xacueTnepn 

16-l. AToMnapbiH. caHt.» xaiicbtCbiH.ll.a Ken: I Mr JI.eMHpJlCMII 

II ·Jt:l I Mr MHC.ll.e? 
11aJynuwn. By MeceJiaHH xacannarnbrK rel!HpMaH xeM qeJMeK 

~o.I1Hp. Xaficbr 6HpHHHH. OTHOCHTeJI aTOM Maccacbl a3 oonca, WOHYl( 

l<t'M aTOMnapbiHhiH. caHbl I<en 6onap . Ar(Fe) =56, Ar(Cu) =64. 

)luiiMCK )l.CMpHH. 8TOMJiapbii1hiH C8Hbl Ken. 

Jli-2. 3 r JIHTHH MCT8Jibl nepHotJ.HK CHCTCMa,na V rpynna)la ep• 

Jlt'llliiJH MeTaJI Jl;).'l 3JICMCHHfH OHpH fiHJJCH 5 r XHMHKH 6HpJteill• 

M · IIIII 3 MCJie ren1pflap. relJH;}H pea KUH51H biH. 3JlCKTpOH .ll.CH.JieMeCHH If 
111 ~ 1:11 < 6HJICH JI.eH.JICUJ,llJipMeJIH Be H80eJJJIH 9JieMeHTH TanMaJlbl. 

11aJynnwH. 1) HaoeJIJJH 9JJeMeHTH «R», oHyH. aToM Maccachlllbl 
l'ltl.llt'a «X» JlHHHil oeJIJI;}JIHI~. / 

~ 5-3=2_: M (Li) =7 r/MOJib, 

011Jt:a: 3Li 0+R0=Li :+!I~-3 m(Li) =7 r·3=21 r; 
2Tf ;j x r M (R) =x r/MOJib, m(I{) =XI'. 

31 Li
0
-le=Li+1 

1 R
0
+3e=R-3 

x= ~~=14, x=l4 r. 
3 

1l1 · 1·1 (,. '·'1:111 :JJieMeiiT V- rpynnaJta a30T/lblp, Ar (N) = !4. 
Ill :J. MeTa.IIJ1apb1It (K, Mg, AI) 1 MOJibi I\HCJIOTa apmHHrl)tell, 

l'l' " ' l.all II ·Jta :llllrap ::~pniiJIIII Jll'll 11 ;1•1e Jllnp B01l.OP01l 1lbiKapap? 
11u IVJIIIIIIH Mt•n•Jiilllll xacllll.ll:llllhll< l't'111pMC31lCH xeM 4t:•3Ml.!K 

t'lo .111 1p :-1n·p ~ll'lltJI f111p IIIIJII'IIIJIII C1W1ra, OIIJUt ouyll 1 MOJILI 11,2 Jt. 

"' " I"JI''II 'lt~IIIIJIIIJI . Mt'IIIJI IIHII uaJit'II'IJJII OoJICa, Ollll<~ 22,4 JI BOJIO· 

1'''11 •tlolltUJIIIJI . MPIIIJt y •1 n:tJII'IItJIII (>OJICa KHCJILnan.aHn.a, aur1 :~p 
lt)'lllllllll/(1 ' 11 1 1~! :1;1,1\ Jl IIIII(OJIIII l 'llolli:!Jl<IJI. 

IU 4. ll111111 l11'11llll·lllt.lll IIVI'Iill'l,lllhl 111111./lll:l 9JliiJI(~HJJ.e, OII)'H 1,4 

I 1' II ~ 11.1 Jl \ ' ·t llllt ',lllll' lll ' IJ llllllll ·1-1 H M Jl 111 l } lllpOJl l'it·lJI y II 'I hi Kll!.l /lbl. lJ.H H K 

Ill Lllllollll•lll ll)lrl ' liCI~IIJl:t 11p111.'l'll II IIIII( 11 ~1 1 1e 11p01leiiT Tyntp? 
'lo.ty.tUIIIIIt. I) l11.11<1111 1111Jlfi1H>Jl tluiOII'IU ttpacca ltlllfl\111~ Macca­

fl·llll .l (111 J iii:Jp11< ~ l 

1 r C~: HH JI1 V111 = 22,4 JI/MOJih, 
1 1111 MJI-0,11H JJ) in-1-2IICt-ZnCb+ th V(I·h) =22,4 n, 

(;:;-~ :!Q:411 M (Zn) =65 r/MOJI&1 

m(Zn)=65r. 
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2) UnHK ToaaHbJHJJ.a UHHK H;)lle npoueHT TYTHHJJ.hlrhiHbi xacan· 
#lap we: 

1,4 r-JJ.a l ,3 r Zn 6ap. 
100 r -- .,- xr --~--

1,3·100 
1,4:l00=1,3:x, x= --=93, x=93%'. 

I ,4 

16-5. 11,2 r JJ.CM Hp osyHThirhiHhi sperMeK ylfHH JJ.b!Kbi3Jihlrbl 
:1,1 r/MJI 60JiaH 20% -Jill H;) 11€ MJI JJ.Y3 KHCJIOT8Cbl repeK? 

IJeayJUilllH: I) HCI-HH Maccacbllll>I xacanJiaHpbiC: 

x r 11.2 r 

2H Cl +fe,..~FeCI2 + H2 
'""73'r 56 r 

M (HCI) =36,5 r/MOJib, 
m(HCI) =36,5·2=73 r; 
M (Fe)= 56 r/MOJib, 
m(Fe) =56 r. 

73 II 2 56 X= 
73

'
1 1

·2 = 14 6 x: = ' : • 56 ' ' x= I4,6 r HCI. 

3) HCI-HH: sprHHHHHH: MaccachiHbi xacanJiaHpbiC: 
14,6 r 20% 14,6:x=20: 100 
xr · 100% 

14 fi.JQO 
x= ' =73 X=73 r HCI. 

20 ' 

4) fl;)lJe MJI JJ.Y3 Kl!C,IIOT3Cb!Hhll( repei\JI.HfHII!f J\€Cl'HT JJCH;)pHCl 

m 7:3 r ('G 3 v=-=---... -=1, M.n. 
p I, I rfM.ri 

16-6. eaytl )le MHC CYJibQJ3Tb!Hbl Be )J.eMHp CYJibcp3Tb!Hbl caK.na~ 
Hll 3prHHe aHIIK IIJI3CTHHK3Cbl 63Tblpb!JIC3, HJIKH X3llCbl MCT3JI rail:• 
'fa pbr ,~ ap? 

l!eayJIHWH. a) 11JIKH ryH)I{.eHMe 9.TieKTpOXHMUKH xarapb!H)J.a 
hl3;I a JJ.YPHH MeTaJI-MHC, CO!( 6oJica JJ.€M!!p rail:rap&IJiap. 

16-7. 200 MJI CuS04-hlH O,I M sprHHHHe IO,I12 r JJ.eMup nJiac ... 
rnrHr<acbt 6aTblpbTJUJ.W. MHc cyJihcV3TbiHJJ.aKbi MHC JJ.OJibi raihapbiJian­
.nan con n.Ti ac1mmaHb!H Maccacbi H;)'le rpaM 6o.nap? 

tfe3yJIHWH. l ycyJI. 1) Fe+CuS04=FeS04 +Cu peai{UHHHhiH: 
.neH.JieMecu 6orOHlfa I MOJih ll.€MHp I MOJJb MHCH raihapHp. Jl.eMHp 
DJI3CTHHK8Cbl O.llaphl!{ aTOM M8CC3JJ3pb!Hblll. T3TI313Y;LI.bl HJ!bl arpa• 
Jtap: 64-56=8. 

· 2)- J\'\11c cyJ1b¢aTbiHhJH. spnwmrJJe HJ're r:)aM CuS04 6apJJ.blfhl• 
Bhl s <Jcan;tapbrc: 

m (CuS04 ) ':"M · C'· V = I60·0,1·0,2=3,2, m(CuS04) =3,2 r. 

M (CuSQ4) = 160 r/MOJib, 
:>,2 r x r x r m= (CuS04 ) = I60 r; 

CuSO~+F-e-=FeSOrt--Cu M (Fe) =56 r/MOJJb, m(Fe) =56 r; 
-·fbvr 5Gr ()4f M(Cu=64 r/MOJib, 

m(Cu) =64 r! 
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lliO r ---- 8 1' 
"' :1,2 r xv 

I fi0:3,2 = 8:x, 
,j :2· 8 

A-· ;Go =0,16, x=0,16 r. On.lla n .nacTHHT<aHh!H, Maccacw 

10,112 r+0,16 r= 10,272 r 6o.TJap '"'-

I ·• 

II ycyJI. a) Ha'ie r Fe 
:l,2 : JGO=x:56, 

;~.~ · 5t I 12 F ·-· - - = r. e. 
16() ' . 

peaJ<:U.Ha ntp11Ju,ll.HrUHH KecnnJJeiiapHcJ 

I'>) HG'ie rpaM Cu rafnapbiJll'IH.D.hirh!Hbl KecrHTJiefi<Jpnc: 3,2:160= 
• · r :G4, 

3,2· 64 1 28 X=--= 
160 ' ' 

x= 1,28 r Cu. 

n) I1JJanHHK3!lbiH HaxH:JIH \d irreiiaHJlHT IHII1 xacanJtaSipbiCI 
10,112-1,12+ 1,28= 10,272 r 6oJiap. 

16-8. Umm nJiacn:!II Kacbl Mite cym.rpaTbiHa Be rypwyH mnpa-, 
., "'"a 6 aTbipbJJiaH,!l.a oHyH Macca cbl U8XHJlH y ihrap? 

t]<l':IYJIHWH .. 1) Muc cy.rJbcpaTblHa OBTblpbiJiarui.a nJiacTHHKa er-t<i 
,, , ,~ p, ce6;;611 Ar(Zn) > Ar(Cu), Hl llbl 6G>64. 

2) fypm yu HHrpaTh!lla 6achrpblJJall.ll.3 nJtaCTIIHKa arpaJiap, Ce<! 
6;1011 Ar (Zn) <Ar (pb), H.J'Hbl 65<20'/. 

16--9. KyMyw mJTpari>JHbllt 9prHJIHHe ()aTbipJiaH 50 r MrtO 
rurae·tllHI\aCbl a3 s arr,llau COH, 9pr HH1lCH lfbiKapblJibtn rypa.nb!Jihl!l 
•t<' I\IIJielt;le OHYH Maccacbt 53,04 r OOJJJ.lbL 1.1) Batte rpaM KYM\Ul 
fiJI ac II IIIIi a IJ a r1bTJI }J.bl? 6) Ha4e rpaM M He peaKuun rup.Qn? (EK,o .. 
ra6~>I: a) 4,:~2 rAg; 6) 1,28 r Cu.) 

16--10. 90%-H ZnO noJiaH 900 rmma r.J:>IHK Mf{fllUHhiHJI.aH Ul! il., 
lill JlOJihi raihapMaK YlfHH H<14e TOHHa 1{8MYP repeKl (./Korathll 
120 T C.) 

lli ·-11. CeHaraT.na MapraHeu: (lV) OKCHJUIHJ.~Nl Map[flHeU aJJ10• 
Mltii0'1PpM111<JI ycyJI ('lJ.weB I.IJi biHHp. a30 T Mn UJIMaK V'IHH Hi34e 

TOIIIIII M1101 ne AI r e peK? ()Kora6bt: 522 T Mn02; 216 T AI.) 
16-12. Ko6aJIIhl, Kof:iawr OKCHJI.HHH CoO eo.nopo.n 6l!JH~ H raiha· 

Jli,IJiblll HJibiiiHr . 2!:J5 10' Kt lfl<tJIT i:I JIM 8K yqHH rep<:K tlOJ18H BO.ll.OpO• 

JL"' aJI:11ara 50 Yo·m1 KVl'VPT hl!CJi o rachtllhlH. llti4e I<P S~prnHHIIH. UHHtC 
fi 11 .1 1!'1! 5HpJJClUJIHpMeJJn? (/!\or aOhl: 980 KP t~bS04.) 

lfi-13. Kamui MeTa.'lhiJtbiH. HKH MO.'Ihl Be Marnufi MeraJihiHbr~ 
r'''JI MO.'lbJ iKeMH H<~'Je JIHTp so.n.opo.n YbiKaphm 6nJJep (Mecem.HIII 
III}Lalt lJ93MeJI11)? 

16-14. HaTpllti Be t<aJJbUP.H MeraJJ.napbTHblll xep GHpnHnH. HKU 
~l(l.Jit>l ~W4e JIH"l'p ilOJlOpOll. lfh!Kapap (MeceJJaHH HT,LHIH 493MeJIH)? 

16-15, AroMJiapbiH caHbl xaifebJCbiHAa · KEHI: 1 11 AeMHp.Ae~ra 
11 -JW I r M KC.lle ( rvreceJJ<>HH HT.ll8H 'leJMeJIH)? 

16-16. 1,6 1\YKYPT 1-rpynnaHblf:l. Mera.nhl 6HJH!H 6HpJieWH111 

:1,3 1' cyJib¢HA SMCJle rClHpF.ap. OJJ xalicbl Me't a.rl? (/K,ora0bl: Li ) 
:W1 
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16-17. 5,6 JI xJiop II-rpyrrnaHhifl MeTaJih! 6aJieH 6HpJiermm, 
27.75 r XJiopu.n 9Me.ne ren1pifap. OJI xaifcbl MeTaJI? ()K.ora6bl: 
Ca) 

16-18. I ,4 JI KHCJiopo.n II-rpynnaHblfl MeTaJJbi 6HJJeH 6HpJJe· 
mea.ne 4 r oKcH,n 9MeJJe rerHpH<ip. OJJ xaifchi MeTaJJ? ()l(,ora6hi, 
.Mg.) 

16-19. I ,6 r noJiaT ,ny3 KHCJJOTachi 6HJieH muJJeHHJJeH.ne 560 MJI 
oot~opo.n 'lhiKD,hl. llioJJ noJJaT.na .neMHp Halle npoueHT TYTHp? ()l(,o­
ra6hi: 87,5% .) 

16-20. 300 MJJ Hg(N0a) 2 0,2 M 9pi'HHIIHe 16 I' MHC ITJJaCTHH• 
IWChi 6aTbtpbiJID,bi. CuMan HwrpaTbi .noJJbi peaKIUIH rHpeH.neH cof{ 
nJWCTHHKaHbiH. Maccacbi Halle rpaM 6oJJap? (}l\ora6bi: 24,22 r.) 

16-21. I ,3 r UHHKH ,noJJhi 9peTMeK Y'IIIH 30% -Jill KYKYPT KHC­
IlOTachiHbii{ 3prHHHHHH. ( p -1,218 r/MJJ) Halle respyMu repeK? 
(ll\ora6bi: 7 MJJ.) 

16-22. HrmeJJ se CHMan HHTpaTJJapbiHa 6aTb!pbiJJan IJ;HHK 
nnacTHHKach!HhlH. Maccach! HaxuJJH yifTrap? 

16-23. 6apJJar urn .N2 

... ( BJJller 6HpJIHriUI.ll,aKH) ... MCTaJI ... rpynnaHbll{ 3JJeMCHTH 6uJJeH 
... r 6HpJielllMe 3MeJJe reTupliap. a) OJJ xaiicLI 3JieMeHT? 

6) PeaKUHHHhiH 3JJeKTpOH .netLJieMecHHH H3M aJibi. 

I l3 r Ca v 4,55 r 19 0,2 MOJ!h Na VII 8,4 r 
2 0,2 MOJ!h Mg VI 20,6 r 20 10,8 r AI v 23,2 r 
j 9 r AI Vl 25 r 21 0, !25 MOJih Ca VI 9 r 
4 0,6 MO.% K v 29,6 r 22 7,2 r Md . v 10 r 
5 2,408 · I 023 Ll VI 6 r ~3 13 r Zn VI 16,2 r 
6 1,76 r Sr Vll 3,18 r 24 1 r Li IV 2 r 
7 11.204 ·1023 AI V1l 16,8 r 25 3 r AI VI 4 r 
8 10,2 MO.% Zn Vll 45 r 26 0,125 MOJ!h Mg VII 23 r 
9 16,9 r Na v 10 r 27 0,4 MOJlh Na VI 25 r 
1010,4 MOJlh Be Vl 10 r 28 27,4 r Ba VII 41,6 r 
It i 0,2 MOJ!b Ba VI 33,8 r 29 I ,204 ·1023 Be VII 8,9 r 
12111 r Sr VI 13 r 30 19,5 r K ·VII 83 r 
13i9J5 r K VI 13,75 r 31 22 r Sr VI 30 r 
!4 ks .r Be v 29,5 r 32 0,4 MOJ!h Na lV 12 r 

'T·02' .,., Ag VII 4,75 r 33 3 r Li ., 5 r 
16 4 r Cu VI 5 r 34 0,2 MOJ!h Hg IV 46,6 r 
17 106,4 r Cs v 11,2 r 35 15 r Sc VI 23 r 
18 1,505-10':' r Mg 9,5 r 36 7,98 r Cs v 9,4 r 

aJleKTpOJIH3 

.9A.eK.Tj)O.tW3 -· XCMHIIJeJJHK Tory!{ f3TllaUIM3fbiH~a fbl3.11,bipb!Jibin 
spetruJieH 3fH'I1H,ne (pacriJias.na) H-tra cys.naKbi 3pmu.ne re'IHaH oKllC· 
JJ LHMe-raflTap&IJIMa pearnuUitrhlp. KaTotr.na (ToryH: OTpHu;aTeJJ Ta· 
panbm.na) eatlrapbtA.Ma xadbtcacbt 6oJiyn retiiiap. Auotr)J,a (Tory« 
noJIO>KHTeJJ TapanhrH.na) oKuc.n.eHAte xadbtcacbt 6oJiyn reqifap. 

16-24. 200 v. NaCl·bH! fbJ3AblpbWaH 3prmm 3JJeKTPOJIH3JieueH-: 
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111· ;lllllJIJ.ta 5,6 JI xJiop (K. m) 6eJJymm llbiK.ll.hi. a) KaTo.n..n.a H~•le 
1 p ; 1 ~ 1 llaTpHii 3MCJie reJI.n.u? 6) NaCI-hifl H~'le npouewm 3JICKTPCJ'l 
/IIIII' ('(' :-J CBap 60J1)l.bi? 

11H.'lYJIHWH. 

_. r x r S,G JI 

2''{;;c! mK 2Na+CG 
l Jlr 4G r 22~ 4-n 

Vm = 22,4 JI/MOJTI:I, 
V (Cb) = 22,4 JI; 

M (Na) =23 r/MOJJb, 
m(Na) =23 r·2=46 n 
M (NaCl=58,5 r/MOJTb, 
m(NaCl) =58,5 r-2= 117 P. 

a) l ·La<Ie rpaM N a 9MeJie reJiihm.n.HrHHH xacanJiaHpbrCl 

1 ·lli--"'5,6 :22,4. x-
46

'
5

•
6

=115 X=ll,5 rNa. . . - 22,4 ' ' 

o) H(;; '-le rpaM n<npni1 xJiopH.il.H 3JiernpoJTu3e ce3enap 6oJiaH.n.hl"' 
ll ·'l~hl 1\ecniTJTCH<lpHc: 

x: 117 =' 5,6:22,4, x= ~17'5• 6 = 29,25, X= 29,25 r N aCI. 
:!2,4 -

ll aT pH}i XJTOpBllHHilf{ fl<l'Ie npOUCHlU 3JIC!<rpOJUI 3.1lCHii<HI.LJ.HI'HIUl ReC<! 
lllt.lleli ap nc. 

200 r-na 29,25 ti 
100 r-,.- xv 

?.00: 100= 29,25:x, x=- 29
: 25 ' 100 = 14,625, 

. 200 

x '" I 'i ,625% N aCI aJJeKTpoJIH3JieHJlH, 
3JIE:1<TpOJIIIJ'J1CpHH cyB)l.aKbl spnniJiepn 9JICKTpOJIH3JieHeH.lle _ 

amaKJHJKtd 1llipUThiHJihiKJiap 6oJJyn re4li<>p: 
f. KaTO.IlJ!a: I) Cran}lapT ryAJKeHMecHHHll HorenUIHIJI a.n~ 

+ 
re6paHK yJiyJiblrhl span KH'lH OonaH MeTaJJ noanapbl (LI ·Jlell 
Al3+-e 'leHJIH) 6ap 6oJJca, OH.Il& OJJ MeTaJJJJap ralhapb!JIMaap-JUl .. 
HeHTpaJI MOJieKyJia- CYB raihaphlJJHp, BOJlOpO.ll 6eJJyHI:lll qLmHp 
2H20+2e=H2+20H.- . 

2) CTaH.n.apr rylim.tHMecH noJIO>KHTeJJ ynyJJhii<.n.a 6onaa MeraJJ .. 

Jiapblf{ Honnapw (Cu 2+, Hg~+ , Ag+ Be m.M .} 6onaa 3prua 3JJeK• 

TpOJJH3JieHeH)le MeT8Jl raihapb!J!Hp: cu~+ + 2e= Cu 0• 

3) CraHJlapr ryiim.eaMecn eKap.n.a anaJJaHJiapJtan apanh1K Me"' 
ran HDHJrapbl (Zn2+, Fe 2+ ,Cd 2+Ni ee IU. M.) C5oJiaH sprHH sneK.; 
rpoJIHaJJeu.u.e MeTaJJ-.n.a, so.n.opo.n.-.u ratiTSphlnbln C5HJtep. 

II. Auo.n..n.a: 1) Amwanap 6np _aroMJibl {Cl,- Br- • 1) uonJiap, 
'l 

6o.nca, oa.u.a moJiap OKHcneaAap.nep: 2CI--2e-=C1o, 
2) Aunounap KHCJIOPO.llJili KHcnoranaphlH. raJibiH.ll.biJJaptiiHfilll 

NO;. SO! .eo~- ue w. M. oe OH) uonnapbl Oap Gonca, oa.Jta aeft· 
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'l'paJI MOJieKyJia·CYB OKHCJleHfi<>p B~ KlfCJIOpO.!l 6eJIVHHU qbiKHp: , 
2H20-4e=02 +4H ' t 

16-25. KanHA HO.!lH.!lHHHR 3prHHH 3JieKTponuaneueu,D.e aHO.!lJU 
5,08 I' i!OJl 3MeJle reJlJlH: a) H<llle JIHTp BO.D.OpOJl (K. W.) 6enyHHD 
'lbiKJlbl? 6) Halle rpaM KOH 3MeJie reJI.!lH? 

"'83fJIHlUH, 

X Jl X II 5,08 r 

2KI +2H20=2KOH+H2+h 
lT2f"' 22, 4n 25, 4 r 

M (h) = 254 r /MOJJ.b, 
m(h) =254 r; 
Vm=22,4 n/MOJib, 
V (H2) = 22,4 JI; 
M(l(OH) =56 r/MOJib, 
m (KOH) =56· 2= 112 r. 

a) Ha11e JJHTp so.D.opo.D. (K. w .) 6eJiyHHn l!biKaH.D.blrbiHbl KecrHT• 
neiiapuc: 

«:22,4=5,08:254, X= 
22

•
4

'
5

•
08 

=0,448, X=0,448 JI H2. 
54 

6) Haqe rpaM KOH :>Mene reJieHJlHrHHH KecrHTJieAapHc: 
112·~8 

x:112=5,08:254, x= 2s4 =2,24, x=2,24 r KOH. 

16-26. 200 r 13,5%-JIH CuCI2 3prHHH JJ.OJibl :>JieKTpoJIU3JICHCH· 
JIC xaiicbi Ma)l,)l.a.nap se naqe rpaM 9MeJie reJiep? 

lfe3y,rmmH. 1) KaTO)l.)l.a MHC raihaphiJiap: Cu 2++2e=Cu. 
Auo)l.JJ.a \',nop OIUICJienep: 2CI - --2e = Cl2. 

2) 3pmH)l.e H<J'!e rpaM CuCl2 6ap)l.b!l'h!Hbl xacan.naHf)bJC: 

M(Cl2 ) =71 r/MOJib, m(CI2) =71; 
100 r. 3pr-)l.e 13,5 r CuCI r M (Cu) =64 r/Mo.Tih, rn (Cu) =64 r; 
200 r--.-- xr -.,- M (CuCI2) = 135 r/MOJJb, 

m(CuC12)=135 r. 

100:200= 13,5:x, X= 200-13,5= 27 100 , 
x=27 r. 

27 r 3JleKTpOJJH3. X . X 
CuCI r ---·-~Cu+C12. 

13.5 64 r 71 r 

a) Hatie rpaM MHC 3MCJie reJIH <>HJlHrHHH xacanJiaHphic: 
27·64 

27:135=x:64, x= --=128 x=l28 r Cu 135 • ' ' . 

6) Haqe rpaM xJiop 6enyHHn lJbiKHHJlbirbJllbl xacanJia.HpbiC: 
21· 71 

27:135=x:71, x- - = 14,5, x= 14,5 r Cb. 
l&'i 

16-27. K2SOs, KOH, H2S04, NaNOa 3prHHJJepH 9JICKTPOJJH3· 
.neHeH.Il.e 3JieKTpO.Il.JJBplla H~XHJIH xa)l.biCa 6onap? 

lla3ynHmH. EKap.ll.aKhi )l.YWYH)l.HpHW)l.eH yryp ancaK: I) Ka~ 
<rOMa cyeyt~ raihapbiJIMarbl 6onyn re'lep: 2H20 +2e=H2+20H; 
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Pl AHo;ula xeM CYBYH OKHc.JienMeru · oo.i1yn relfep: 2f-h0--4e­
- I I; 1 ~ H; YMyMaH xeMMecHHJI.e cysyn 9JieKTpoJIH3H 6o.Tiyn re• 
'II'JI Ou w rbiCraJI,ll.hTIT meif.rJe H3bm OHJiepHc: 2H20 + 4e =2H2 + 0 1• 

:-l.11 CKTpOJI H3 xa,l!.b!C3Cbl <1> a p a,'leliHH J<aHyHblH a 9ep H<lp: 3AeKTp()e 
lfl/:uh· xaptt 60/tflH aAeKTpUK &AeKTpOAU3JleHii8H MGiJOGHblf{, UlOH{IIf 
1111-1 <Ia aMeAe eeAiiaH ?ttaiJiJaHbll-1, ~~taccacbtl:la Be OA ?ttaiJoaAapbtlf 
/4111J/IIi(IJieH1 MGCCQAQpblHQ BBHU nponOpl{UOHGAiJbtp. 

3it 
OJI: m= -

F 
cjrnp ~1 y.r1 a 6riJieH 6eJIJienifap, 6y epii.e : m - 3JJeRTpOJIH3JieHeH H· .. u 
'J.'I<'I\T]JOJ1!13 H€TIDK.eCHHJI.C 9MeJie I'CJJeH .M3).1..1laBhlH. M·aCC3Cbi, i-TOK 

ryli;rUJ (A- aMnep), t- sarT (ceKyHTn.a) , F --96500 KJI (<Papa• 
Jll'ir XeMHilleJIHrH 51-n.a 26.8 A/caraT. O.n 6ap MOJib 9I<BHBaJJeH'l' 
~,;r,·ca sMeJJe reJJMerH yiiHH xapq 6oJiau 9JierupHKJl.Hp, 3- 9KBK• 
u:t.llt'HT Macca. 

t 6-28. 1, 2 A TOK ryfDK.H 6n.rreH 40 MIHIYTJian CuS04 9prHHif 
'I.II('I\TpOJIH3JICHCe, H<l'l.C rpaM MHC 6eJJyHHII qbJKap? 

1Ie3ymnuu. IllepTe rep;}: i= 1,2 A, !=40·60=2400 c. 

64 
9(Cu):.;: - =32 r/MOJib, 

2 
F=96500 KJI , m=? 

(c ) 
a.t.t 32·1,2·2400 

Ill u =--= 
F 96500 

0,955, m(Cu) =0,955 r. 

16-29. 5 A TOK ryibiUi ('iliJien 1 caraTJJan lhS04 3prHHH 3JieK~ 
TpOJIH3JI€HCe, Ha'-le JIHTp BOJI.OpOJJ. Be H<Jqe .ll!Hp KHCJIOpOll. l.jb!Kap, 
(K. 111)? 

1h•:tyJmum: IIIepTe repa i=5A, t= 1 carar=3600 c, 
3 (I h).., I r /MOJ!b, V3 { fh) =I I ,2 J1 VS (02) = 5,6 n, 

3 ( 0) = 8 rIM oJr b. 

v;:::r.,.j = l1,2·5·aGoo= 209 H V{H2) =2,09 JI 2, 
96500 96500 ' • 

5
•
6

'
5

'
3600

- ==I 045 V(02) = 1,045 n. 
96500 , ' 

16-30. 0,27 r KYMYill aJIMaK yqHH 0,5 A FyibKII 6o.naH TOrlil 
AgN03 3prHHHHJJ,en naqe sarTJian roii6epMe.nH? 

1h~3yJmmu. lllepTe repa: m(Ag) ==0,27 1!'. i=0.5 A. S(Ag),. 
I 08 r/MOJlb, t-? 

t m·P 0,27 ·96500 482 8 == -== -= C== MHH. 
i•S 108•0,5 . 

16-31. 1,75 r 0Hp M.eTaJibi aJIMaK ytrllH OHYH. .nysyHbiH. sprH-4 
IIHHD.en 1,8 A rylbK.a 6oJiaH Torbi 1,5 ceKyHTnan retrHpHJIJI.H. On 
MeTa.IJhHl 9KBHBaJJeHT MaccachiHbl xacanJiaMaJibl. , 

lJe3yJJHIUH. lllepTe repa: m= 1,75 '• t-1,8 A, t== 1,5 ceK, F• 
=26,8, B(Me)-?. ' 



ro(Me = m·f = 1
•
75

'
26

•
8 

= 17137 B(Me) = 17137 r/MOJib. 
V ) i•f 1,8•1,5 I 

16-32. KaTO.LUJ.a 0,5 r N .i anMaK yliHH H3lle A ryibKn 6onaH 
!fOfbJ 25 MHHYTJian roif6epMenn? , 

lJa3yJIHmH. lllepTe repa: m=0,5 r 1 t=25,60= 15000 c. 
3(Ni) =29,5 r/MoJib1 F=96500 KJI 1 i=? 

. m·F 0,5·96500 I I 
1==-= = 

3•t 29,5•1500 I t 

i= 11 1 A 

16-33. CuS04 apmun 9JieKTpOJIH3JieHeH.LJ,e auo.LJ..LJ,a 2,8 JI KRc-. 
11opo.LJ. 6eJJyuurr %IK.LJ.bl. a) Halle rpaM MHC 6eJJyHHfi 'lhiK.LJ.bl? 6) Ha· 
qe rpaM CuS04 aneKTpOJIH3e ce3esap 6oJI.LJ,bi? 

lJa3yJIHWH. 3JieKTpOJIH3.LJ,e 08JIVHHfi llb!KHH Be 3Jiei<TpOJIH3e ce .. 
sesap 60.11aH Ma.LJ,.LJ,anapbt~ xeMMecn aKBHBaJieHT raTHaUibiK.LJ.a.LJ.hlp. 
Halle aKBUBaJieHT respyM KHCJiopo.LJ. llhiKaH 6onca, UIOHlla 9KBHBa .. 
JJeHT Macca MIIC llbiKap se UIOHlla 9KBIIBaJJeHT Macca CuSO, aJieK .. 
..-poJiu3e ce3esap 6oJJap. 

V3(02 ) = ::: =015 9KB. Ou.LJ,a m(Cu) =.9(Cu) ·0,5=32·0~5~ 
.== I6 r Cu, 

m(CuS04 ) =3(CuS04 ) ·0.5= 
1 ~0 ·0,5=40, m= (CuS04) =40 F. 

16-34. 120 MJI 0,2 HCu(N03h aprHHHHR 15 MHHYT.LJ.a aneKTpo­
IIH3JJan ryTapMaK YliHH Ha<J.e A TOK ryi-i.>~<.n repeK? 

4e3yJJHmH: I) 120 MJI 0 12 H apruu.LJ,e Halle rpaM Cu {N03) 2 6ap· 
.LJ.bllb!Hbi xacanJJaHpbiC: 

m=v··c·a=0,12.·0,2·94=2,256, .9(Cu.(N03)2) = 
188

=94 r/MOJib, 
~ 2 . 

2} .l == 2. 2.56. 96500 2 5 • 7, 
04·9000 

i=2,57 A. 

16-35. 3 saJieHTJIH MeTaJibiH .LJ.Y3YHbiH aprHHIIH.lJ.eH 30 MHH 1,5 A 
ryt:DI<.II 6onaH TOK roH6epMneHJJ:e 1,071 r MeTaJI 6enyuurr lJWKIJ.Il. 
On MeTaJJbiH aTOM Maccacwuw xacannaMaJJhl. 

Lfa3yJJHWH. 1) 11JIKH OJI MeTaJibl~ 9KBI1BaJieHTHHH TanHpblC. 
lllepTe repa: m= 1,07I r. i= 1,5 A t=30· 60= 1800 c F== 
=96500 3=? 

m·f 1,071·96500 
.3=- = =38,28 9{Me) =38,28 r/MOJib 

j ·t 1800·1,5 

2) MeTaJJhiH. aTOM MaccachiHbi xacannapb!C. 0HyH YliHH 9KBH· 
BaJieBTHHH BaJieHTJIHJJHfHHe KEllleJITHifapHC. 

Ar (Me) =38,28·3= 114,8, Ar (Me)= 114,8. 
16-36. KyMyUI HHTpaTbiHhi 6 A ryHLK.H 6onaH TOK 6HJieH 30 

MHHYTJian BJleKTpOJIH3JieHce. Halle roaM KVMVUI OSJIVHHU IJbJKap? 
IUK.ora6w:l2 r·.) · 
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Ill - :n. 10 A ryibKJt 6onaH Torbl KHCJIOTa 9prHHHHe roti0ep1m 
li,fl Jl no.nopo.n aJIMaK YlJHH H<llle san repel{? ()K.ora6bi:4825 ceK. 
I •·nr 20 MHH 25 ceK). · 

lli-38. XpoM HHTpaThiHbiH. Cr(N03) !lprHHH 10 MnHytnan 
II .JII'h' poJIH3Ji eHeHJJ.e 0,26 r xpoM a.JibiHJJ.bJ. ToryH. ryi'DKYHH xacan· 
JIII M: I.IIbl. ()K,ora6bi:2,41 A.) 

lli-39. KCI aprHHH 9JieKTpOJIH3JieHeHJJ.e 5,6 n xnop 3MeJie 
ll' .' l .. lil. .3JieKtpoJIIt3 eHyMJieprm.neH 6arnra-.na xaifcbi M a.n.naJJap 
n".'' \' 11 6HJiep? OJiaphiH. MOJih MYK.LI.apJiapbiHbl xacan.JiaMaJibi. (.IK,o .. 
1 ;,(, ,,:0,25 MOJih H2 Be 0,5 MOJih KOH). 

16-40. 1 caraT 15 MHHYTJian 12 A TOK ryi'DKH ChiJieH HaTpHI1 
)l.)' :i}'ll biH. 9pfHHH 3JieKTpOJIH3JleHce KaTOJJ.J1.3 KaJJ.3Jibl ruepTJiep.ne 
ll :i ' IC JIHTp BOJJ.Opo,U lJbiKap? ()Kora6bi: 6,8 JI l-b.) 

16-41. Karo.u.ua 14 r BHCMYT aJIM ai< yiJHH 1 cara.llblll .uoaaMblH• 
: 1;1 Hd'le A TOK ryif>KH 6nnen B, (N03)2 aneKrpoJIH3 reiJHpMeJIH? 
(/1\.oraobr: 5,4 A.) 

16-41. 2,8 r .n.eMHp aJIMaK ylJHH 6 A TOK ryihKn 6nnen uaqe 
nan Jian aJieKTpOJIJ-!3 re11HpMeJIH? ()Kora6hi: 2,7 MHH.) 

16-43. 1 M3 xnop aJIMaK yqJIH 25 A TOK ryibK.11 6HJieH HatpnA 
XJ! Opl!JJ.HHH Halle BarT 9Jl€KTpOJIH3JieMeJIH? ()l(.ora6bi: 95 caraT.) 

Amrap MeTaJIJJapbl 

16-44. 0,21 F amrap Metanu eye 6nnen oHp.nemen}le 336 MJI 
( K. Ill.) ao.n.opo.n 6e.nyHnn 'lbiK.D.bl. OJ1 xaficbi MeTaJI? 

'193YJJHWH. (336 MJI=0,336 JI.) 

0,21 r 0,336 JI I Vm=22,4 JI/MOJib, 
~+H20=ROH+H2 V(H2) -22,4 JI, 
2x r 22,4 JJ M (R) -xr/MOJib, m(R) ==2 XI',; 

0,21:2 x=0,336:22,4, X= 0,21·22,4 ... 14 x- _!! = 7 
0,336 , 2 . 

.4r=7. OrHOCHteJib Maccacbl 7 6oJiaH awrap MeTaJibl li. 
16-45. 1 Mr Harpn.ne se 1 Mr KaJIHJle aaqe aroMnap 6ap? 

(1 Mr=O,OOl r.) ~ 
23 r HaTpH,Ue 6,02·1028 aTOM 6ap 
0,001 II --~--JC ---,--

i3:0,001==6,02·1()23;x, X= 
0

•
001

'
6

•
02

.{
028 

-2,6·1019, 
23 

JC=2,6·1019. 
6) 1 MP KBJIH}le H::llJe BTOM 6ap,ll,bll'b1Hbl xacanJiaHpblC. 
39 rpaM.ua 6,02·1023 aToM 6ap. 
0,001 r--,--. - -x ----,--

39:0,001-6,02·1023:x 

.;;.;6•:.:.o;;;.2·..;l.:.0_
28

_·.:.o.:.:.oo.:.t:.... u 1•5• 10 ti, 
39 

X= 1,5·1019 8TOM 6ap. 

207 



16-46. 5,32 r amra.p MeraJibl XJiop.na .HKb!Jlii.bl. 3MeJie rener 
XJiopH,nH cys.na ~pe.n1m ycryHe KyMyrn HinpaThlHhii{ erepJIHK MYK 
o~~.apbl rornyJJaH.na 5,74 r 'JeKyH.nH 3Me.ne reJI.nH. On xalicbl MeTaJI·, 

lJe3yJJHUIH. l) 5,74 r AgCI-.na H;)tte rpaM x.nop 6ap.nblrb1Hbl xa 
ea nn a Sipbtc: 
M(AgCI) = 108+35;5= 143,5 r/MOJJb, m(AgCl) = 143,5 r. 
143,5 AgCI-.na 35,5 r Cl 6ap. 
5,74 r. -- ~--xp - ,.-- 143,5:5,74~35,5:x, 

X= · 
5

•
74

'
35

•
5 =142 x=l,42 r Cl6an. 

143,5 • • I' 

2) H~6eJvm arnr ap MeTaJibiHbr TanHpblc. 0HYI-l " '~"M Maccacbl ... 
Hbi x Jl.Hihm 6eJtJieiiapuc. 

5,32 Bl,42 f 

2R+Cb=2RCl 
~ 7lr 

X= :lfio = 133 
2 • 

M(Cl2 ) =71 r/MOJlb, 
m (Clz) =71 r; 
A1 (R) =xr/MOJJb, 
m(R) =2 xr. 

'Ar= 133 orHocHTeJt aTOM Maccacbr 133 6o.l!aH amrap MeTaJJhi Cs. 
16-47. 11,7 r amrap MeraJibt cyB 6HJJeH 6HpnemeH.ne 16,8 r. 

amrap 3MeJJe reJJ.nH . O,rr xaifchr MeTaJI? 
16-48. 45,6 r · cyB,na 4,6 r Harpnfl MeTaJibl 3pe,nHJJ.QH, 3pnm.ne 

sMeJJe reneH NaOH-htl{ IlpoueHT I\OHileHrpauiiHCHHbi xacan.na· 
M 3Jibl. 

Lftn y JIHIIHf. 

i,6 r x r x r 

-2Na+21l20=il\fabH+ H2-
4Gr "1iO'r 2-r 

/11 ( N £J) = 23 r/MOJtb, 
m ( N a) = 23 r · 2 = 46 t ., 
li1(H2) =2 r/MOJib, m(H2) =2 r; 
M (NaOH) =40 r/MOJib, 
m(NaOH) =40 r·2=80 r. 

8) 4,6:46=x:80, x= 4,6·80 ==8 
46 ' 

x=B r NaOH; 

6) 4,6:46=x:2, X= 4,6·2 =0 2 
4.6 ' ' 

2) .3pr11HIH! MaccachiHbl xacanJJapbrc: 45,6 v+4,6 r- 0,2=50 r 
(0,2 f BOil,OpOJJ. 3pi'HH.QeH 'Jb!K8HJJ.blp). 

3) .3prMHHH opoUCHT KOHUeHTpaUHHCWHW XacaunaHpblc: 

50 r spr-.ne 8 r NaOH 5o:I00=8 r:x, x= 8.JOO = 16 
100 I'-,- X -,- 50 ' 

X "'' 16% NaOH) . 
16-49. LiOH se NaOH rapbtHJJ.hiCbiHbii-l 4,4 r sprHHHHH 6HTa• 

pa'lnam.nblpMaK Y'~MH 7,35 r H2S04 xapqnaHAbl. faPbiH.nblHblH D..V-. 
3\'MHHH xacariJlaMaJlf1!. , 

!:08 



lfe3yJIHWH. (10-25 Mecene cep.) foil, m{LiOH) =xr 6oncy1t, 
OHJ1.a m(NaOH) = (4,4-x)r 6onap. 

1) xr LiOH~H 6HrapanJiawp,blpMara H;J're rpaM H2SO. x.aptt 
6oJJHHJI,blfb!Hbr xacanJJMiphic: 

x r a r 

· 2Li0H+ 1-hSO,.= LizS0.+2H20 
4B'r 98"7 

x:48=a:98, 
. 98 X 49 X 

a= 48'= 24' 

M(LiOH) =24 r/MoJih 
· m(Li0H2 =24 r·2=48 r 
M(H2S04} =98 r/MOJJb 
m(H2S04) =98 r . 

2) (4,4-x) r NaOH-H 6HTapanJJaW.ll.blpMara a~qe rpaM 
repeK.n.Hrmm xacanJiaHpblC. 

(4,4-x) {Jr 1 
2N aOII + H2S04 = N a2S04 + 2H20 

80 r 9~ r 

(4,4-x) :80=b:98; b= (4.4-x).gs 
80 

M (NaOH) =40 r/MOJib, 

m(NaOH) =40 r·2=80; 
M (HzS04) =98 r/MOJih, 
m(HzS04) =98 r. 

(4,4- x)·49 

40 
215,6·49x 

40 
a+-b=7.35·a ae b-HHH. 6axaJiapbiHbJ roJOn, arnaK.n.aKht .n.eH.JJeMaHH 
aJibm 6HJiepac. _ 

49 x + 2IS,o-40 x =7 35· 245 x+646,8-147 x=882, 
24 40 , , 

<) '>52 
98 x=235,2; x= ~ =2,4, x=2,4 r LiOH, 

98 
m(N:10II) =4,4-2,1=2 r. 
16-50. a) 4,() Mr H<npKJi.e; 6) 3.9 Mr J\aJm.n.e aTOMJJaphrn ca..­

Ilb!Hbl xacanJ!a \WJlhL (!Kora6r.r: a) I ,204. 1019; 6) 6,02·1019 .) 

16-51. 1 MOJlb arnrap MCTilJlhl cyB 6HJJeH 6HpJieWeHJI.!=~ a) IJ<J< 
'le rviOJJh amrap; 6) H8'Ie MOJib BonopoJI. 9Me.f!e reJJcp? (}h,ora6hT: 
a) l MOJJb awrap; 6) 0,5 MOJJb H2.) · 

16-52. 1,3 r arnrap Me·raJibl 0,9 r cys 6HJJeH (mp.'Iewi1ap. OJI 
xa{ICbl Mera.rt? ()Koru6bJ: K.} 

16-53. 37 r CYBAa JJHTHi1 MeTaJ!b!!!blH. 3,5 f·bl 3pe.ll.HJICC, OH.na 
SMeJie reJJeH 9prHH)l.e JJHTHA I'RApOKCH)lHHHR npOUeHT KOHUeH1pK· 
llH5JCbJ U<lXHJIU 6oJJap? (>f\ora6bl: 30% .) 

16-54. TypKMeHHc-raH.n.a Ka .rml1 J:ty3Jrapb!Hh1H. epJiemfwrl epn 
llaprnai~H.bl paHOHblHAaKbl fapJibm KJHH.UHp. T.aKMhiHan 2 MH.nJJrHIPLf. 
TOHHa sanacbl 6ap.nhlp. KelheH se fosypnaK ce6H'rJJepHHAe KaJIHfi 
Be HaTpHfi .ll.Y3JI3pblHbiH. raT.Ilarbl 400-500 MeTpe qeHJlH eTi'IGp. 6y 
epnep)l.e KaJIHH )l.6KYHHHH EIH /J.Yj)H<lH KOM6HH3T rypyJJap. 

a) KCJMgClz·6I·I20 HapHaJJHT MimepaJJbiHJI.a; 6) l<Cl·NaCI­
CHJlbBHHHT MI1HepaJJbiH.ll.a KaJlHHHH. TYTHH npOll.CHTH!Hl XaCafi/WMa~. 
Jlbl. ()1\.oraobl: a) 14%; o) 29%.) 
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II rpynnaHbiH. 6am noJI.rpynnacbiHblH; MeTaJIJiapbl 

16-55. II-rpynnaHhiH 6arn noJI.rpynnacbiH.li.8I<hl 6epHJJJIHH Me .. 
T8Jibi aM¢orep xacneru i1yae 'IbiKapHp, HfHhl arnrapnap 6nJieH 6Hp• 
JJelliHO BO.li.OpO.ll.bl 6eJiyn 'Ib!KapHp. 3rep 0,4 MOJib BO.li.OpO.ll. oeJJy• 
HHn llhiKaH 6onca, OH.ll.a a) Ha'Ie rpaM 6epnJJJIHM; 6) Ha'Ie rpaM 
NaOH peaKUHH rHpiiap? 

493YJIHlliH. 

'I (H 2 ) = 1 MOJ!b, 
M(Be) =9 r/MOJib, 

~ x r 0.4 MOJih m(Be) =9 r, 
Be+2NaOH+2H20=NadBe(OH)41+H2 M(NaOH) = 
9f 80 r ' 1 MOJib =40 r/MOJ!b, 

m(N aOH) =40 r• 
· 2=80 r. 

9-0 4 3 
a) x:9 r=0,4:1, x= -

1
-· = ,6, X=3,6 rBe; 

6) x :80=0,4:1, x= 
80

;
0

·
4 

=32; x=32 r NaOH. 

16-56. 2 F K8JibUHJ1 M€T8JlbiHbiH cyB 6HJieH 6HpJieiiJMerHH.ll.eH! 
a) Ha'Ie rpaM Ca (OH)2 aMeJie reJiepi 15) 6eJiyHHn 'IbiKHH BO.li.Opo­

,nhiH MOJieKyJiaJiapb!HbiH C8Hbl Halle? 
lle3yJIHlliP 

2 r x r x 
M (Ca) =40 r/MOJih, 
m(Ca) =40 r, 

Ca +2H20=Ca (OH)2+ H;- M (Ca (OH)2) = 74 r/MOJib, 
m(Ca(OH)2) =74 r, ~ --y,rr 6,02·10 23 

N (H2) =6,02·1023. 

a) Halle rpaM Ca (OH) 2 aMeJie reJJiiaH,LJ.HrHHH xacanJiaHpblc: 
74·2 

2:40=x:74, x= 4o =3,7, x=3,7 rCa (OH) 2• 

6) BeJiyHHTI llb!KHH BO,D.OpOJl. MOJieKyJJaJJapb!Hb!H. C8HbiHI?I KCC• 
fHT JieifapHC! 

2:40=x:6,02·1023, X= 2·6,02·1023 ==3 01·1023 
40 • • 

X=3,01·1023 C8Hbl MOJieKyJJa. 
16-57. BaO+ H 20= Ba(OH)2+73 K)K TepMOXHMHKn lleH.Jie• 

Me 60IOH'I8 30,6 r 6apHH OKCH,LJ.IiHHil HI,D.pOT8I.I,HHCbl He'fiUi\eCHH,Ile 
Ha•Ie HbiJib!JibiK tJhiKap? 

lJ:e3yJJHlliH. 

~~ x K~ : M (BaO) = 153 r/MOJib, 
2a0+1-h0=Ba{OH)2+73 K)K. I m(BaO} = 153 r. 

153 r 1 
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:10,6: 153=x:731 
- 30,6 ·73 -14 6 X-----

153 I I 
X= 1415 K}l(.. 

16-58. 4 rpaM KYKYPT HKHH>KH rpynrraHbiH. MeTaJibt 6HJJeH 
l'iupJrewnn 7 r cyJibcpH.n: 3MeJie ren1p.n:u. OJI xalicbi MeTaJI? 

lfe3yJiuwu. MeTaJibiH. Maccacb!Hbl x .n:ulirrrr Ka6yJI 3.n:l1apnc: 

7-4=3 r __i_: IM(S) =32 r/MOJib1 

R +S=RS m(S) =32 r, 
xr 32r M(R)=xrjMOJib1 m(R)=xr. 

3-32 
3:x=4:321 x= - =241 Ar=24 6oJiaH MeTaJI Mg. 

4 

~59. YJibi BaJIKaH XeK .n:arnbTHbi rbi3..Ublpb11I aHaJIH3 3L(HJieH· 
J\

1

e ~H. 55,44 rrpoueHTH CaO 6oJIL(bl. XeK .nawbTHbiH. woJI uycra­
CbiH.na CaCOa Ht)qe rrpoueHT TYTHp? 

lJe3yJIHWH. . 

M(Ca0)=56 r/MOJib1 m(Ca0)=56 r 1 M(CaCOa)=lOO r/MOJib1 

m(CaCOa) = 100 r. 
56 r CaO -- 55144% 
100 r CaCOa x% 

56:100=55,44:x X= 
55

•
44

'
100 

=99 x=99% CaC03 
56 

(t6)_60. He6tn.n:ar.n:aKbl xeK 3aBO..Ub!Hhii~ ne4JiepmHHI. (!Hptm.ne 
99 ra-:'H CaC03 6oJiaH xeK .n:awhiHb!H. 20 TOHHaCbi rbi3J(blpbi.Tlb!n 
03UJJI3H }.\bl. 0HL(3H H84e TOHHa CGHeH XeK 3JIHap? 

11e3ymmm. 1) 20 TOHHa xeK .nawhm.na H8'le TOHHa apacca 
CaC03 6apJJ.bil'Lil!bl KccrHTJiefi<>pHc: 100 TOHHa.n:a 99 T CaC03. 

20 T --,---XT -,-

99·20 
100:20=99:xl x= -

1
-- = 19,8, X= 19,8 T CaC03. 
00 

2) 19,8 T CaC03-L(eH Ht)tJe TOHHa CGHMeL(HK XeK 8JibiHHH.l1.blfbiH[,l 
xacarrJiaHpbiC: 

~- ~ IM (CaC03 ) = 100 r/MOJib, 
CaC03 =CaO+C02 m(CaCOa) = 100 T; 

100 T 567" M(CaO) =56 r/MOJih, m(Ca0)=56 v. 

19 ·s 100 56 x= 
19

•
8

'
56 = 11 1 T CaO. 

I : =x: I 100 I 

3) H8t~e TOHHa ceHeH xeK aJibiHSIHL(birhiHhi xacanJJaHpbiC: 
ll,lr xr 
Ca0+H20=Ca(OH)2 

X= _11,1-74 =147 
56 I I 

56 T 74T x= 1417 T Ca(OH)2, 
11,1:56=x:74. 

1411· 211 



. } 6-61. J 0 npOUCHTJlH KaJibUHH fH.UpOKCI!Jl.HHHH. 3prHHHHH aJ. 

MaK y•um 8 r KaJibUHH MeTaJiblHbi H<:J'le rpaM cya.ua 3peTMeJIH? 
lJ 93 y JHIUH:f. 

Br _ xr xr 

Ca + 2H20 = Ca (OH); + th 
40 r ~ 74 r -

M (Ca) =40 r/MoJib, 
m(Ca) =40 r. 
M (Ca (OH)2) =74 r/MOJI&, 
m(Ca(OH)2) =74 r; -
M(H20)=18 r/MOJ!b, 
m(H,O) = 18 r·2=36 v. 

a) H<1'le rpaM Ca (OH)2 3M<'Jie rembHJJ.HrHtiH xacanJiaHpblc: 
74·8 -

8:40=x:741 x== 40=14,8, x=14,8 r Ca(OHh 

6) H<J'le rparvt cysb!ll peat<uHH rHpii<>H.UHI'iiHH KecrHTJJeH;)pnc: 

8:40=x:36, 3G·d ~l 2 X==-= 
40 ' ' 

2) .3prHHi!HHH. .UY3VMIIHJJ,e Ha4e rpaM C)'B 6ap)J_bH'bJHbl KCCrH'r· 
JJCH8pHc: 

14,8 r Ca(OH)2 10% 
xr cya 90% 

14,8:x= 10:90, x= !4,s.g_Q = 133,2, x= . 133,2 r H20. 
10 

3) ./Kei\JH uaqe I' (MJJ) r.ys repel<.UHrHtHI xacanJJaHpblc. 7,2 r+ 
[+ ]:33,2 r= 140,4 r CYB repf'i<. 

16-62. 36,8 r JlOJiaMIIT CaCOa·MgCOa yrJiepo.n (IV) OKCH.UH· 
HHH 'lbll\blfl ryTapMct!"bil!a LJ('H JHI fb!3,Ub!pb!J!Jl.bl. 0HyH. arpaMbl H<ltie 

rpaM CHJWp? 
lJ e3 y .·uwm. 

JG,H r x r 

CaC03 · MgC03 = CaO · MgO + 2C02 
1 8rr-:- ti"lf"r 

M (CaC03 ·MgCOs..;. 
=184 1'/MOJib, 
m(CaCOa·MgCOa) = 184 r, 
M (C02) =44 r/MOJib, 
m (C02) =44 r• 2=88 r. 

36,8:184=x:88, x= 3,6;~~88 . = 17,6 HrHbl 17,6 11 C02 lJblKblll 

fH.LtH<}p . - lliOHYii '{liHH -XeM UIOHI.Ja rpaM eHJJ<lp. 

t 6-63. nan a MexaHU3M OHJlea Hbll'blJiaH)l.a Ablrb!MbtH. ea 
}!HbiH.Lta roeallaHbiH >mpai<Jiapb111hJ JiymypMeJ< Yllffff KaJJLUtA uuana. 
MH.UHHH yJJaHHpJJap. Uly t>npnewMell.e: Ca- 50%, C-15%, 
N-35% Tyn1p . Onyu <f>opMyJiacblHbl TallMBJIIll. ()K.ora6bl: 
Ca(CN)2.) 

16-64. 2% 6awra rapb!H.UblCbl 6onaa xeK .11.8Wb1HbiH. 40 T-.nau 
H~tte TOHHa ceneu xeK- Ca (OI-1)2 aJlMaK 6onap?. (IK.ora6bl 29 
'fOHHa Ca (OH)2.) · · -- · 
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16-65. 10 r Mg smaH,.u_a 255 KJK HbiJibiJJbiK qbJKAbL 0JI peaK• 
lliHIIlbiH. TepMOXHMHKH ,li_eH.JieMeCHHH Sl3MaJihl. 

16-66. 5%-JJH Ca(OHh 3prHHHHH aJIMaK yquH 4 r KaJIU.Hiii 
Ml'TaJibiHbi H~Fie rpaM cys,.u_a 3peTMeJm? ()Kora6bi: 144,2 r H20.t 

16-67. 200 r 18,5%-JIH Ca (OH)2 3prHHHHe 25 JI C02 ra3 roH• 
('lt-pu.rice, oH,.u_a Haxu.rm. ,.u_y3 se Haqe rpaM 3MeJie reJiep? ()Kora6bl: 
I'll r Ca (HC03)2.} 

CysyH. raJIXJihlrbl se OHbi aiihlpMaKJiblrbiH. ycynnapbl 

CysyH. TaJJXJibirhl 1 JI cys.n.aKbi Ca 2+ ae Mg 2 + HOIUiapbiHh!IL MIW• 

JlllrpaM 3KBTIBaJieHTJiepHHHH. .>K,eMH 6HJJeH an.Tia,li_biJISlp. 
16-68. 3rep 500 JJ cys.n.a 202,5 r Ca (HCOg) 6ap 6oJJca, OJJ 

ryBytl. TaJJXJibirhiHbi xacanJJaM aJJhL 
Lle3yJIHlllH. 1) 1 JI cys,.u_a Haqe rpaM Ca (HC03)2 6ap.n.birbiHbl 

x acanJJaSipblC: 
202,5:500=0,405 rCa (HCOa)2 
2) 0,405 r Ca (HC03)2 Haqe r 3KB!1BaJJeHT 6onSIH.ll.hirhiHbi xacan· 

Jl aHpblC: 

Ca(HC03 }2-HH, 3.KBHBaJieHT Maccacbi: M(Ca(HG~~) = !62 == 
2 2 

~~81 r/MOJ!b. 
0,405 r:8} r/MOJ1h=0,005 rj3KB.=5 Mf·3KBjJI. 

)}IIHMeK CY.BYH. T3JJXJ!blfhl 5 Mr/3KB·JUip. 
16-69. CysyH. T3JIXJJhirhi 4 Mr j::JKB 6oJica, OHAa I M3 cysJia HO· 

•Je rpaM CaS04 6ap? 
lJe3yJJymw. l) CaS04·HH. 9KBHBaJieHT Maccach!Hhi xacanJiaSipbic: 

13(' 
3(CaS04= 

2
l)=68 r/MOJJb, (M(CaS04) =136 r/MOJib). 

2) 1 JI cysJI.a· HJ'Ie MHJJ.IIHrpaM CaS04 6apAhirhiHhi KecnnJie-. 
iiopHc: 68-4=272 Mr. 

3) I M 3 cys;laKbi CaS04-HH, MaccacbiHhi xacanJiaHpbic: 
272·1000=272000 Mr=272 r CaS04. 

CysyH. TaJIXJihirhiHbl aHhipMaK .ll.HHMeK Ca 2+, Mg2+ KaJIUHHHH. se 

M 3f'HllHIUL cys.n.a 3peMeHJH (AHCOUHpJJeHMeiiaH) .ll.Y3JiaphiHa esyp•. 
MeK JLHHMCKAI!p. 

0HyH. Y'JHH N azC03-AeH se N a3P04 nefiAaJiaHbiU 6nJiepuc. 
3rep TaJIXJibJK Ca (HCOa)2 51-JLa Mg (HCOa)2- Kap6oHaT Ta.TJX• 
JihiKJiaphi 6o.TJca, OHJLa oJJapbi rbi3.ll.hipMaK se Ca (OH) 2 3prHHHHI:f 
romMaK 6nJieH ai1bipMaK 6oJiap. 

16-70. Kap6oHaT TaJIXJihifbi (Ca(HCOah) 5 Mr/3KB 6oJiaH 
cysyH. 500 JI·AJKH TaJIXJihll'bl aiibipMaK yquH Na3P04·IIH. Haqe rpa~ 
Mbi repeKAHrHHH xacanJiaMaJibl. 

4e3yJIHUJII. 1) TaJIXJiblrhi aiibipMaKJihiK VtiHH xapq Oomm 
Na3P04-.n.e WOJI 3KBHBaJieuT raTHalllbm.ll.a 6oJIM3Jlhl.ll.bip. OH.n.a 5 MQ. 
9KB. Na3P04·IIH. HJIKH 1 JI·.ll.<JKH,. coiJ. 500 JI·.ll.<lKH MaccacbiHbl xacan~ 
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JiaHpbiC. 0HyH. YI.JHH HJIKH N a3P04-HR 9KBHBaJieHT MaccacbiHbi HI II• 
.HpbiC: 

3(NaaP04= MNa3P04 = 164 =55 r/MOJib 
3 3 

.UHiiMeK, 1 JI cys YI.JHH 55·5=275 Mr NaaP04 repeK. 500 JI 
YI.JHH 275· 500= 137 500 Mr= 137, 5 r Na3P04 repeK. 

16-71. TaJIXJihirbJ 4 Mr-9KB 6oJiaH 400 JI cys)l.aKbl TaJIXJihlrbl 
ail:bipMaK YI.JHH Hai.Je rpaM co)l.a N a2C03 repeK? 

"'193fJIHmu. I) EI<ap)l.a ail:)l.biWbJMbi3 5lJihi xapq 6oJ!lm co)l.a-)l.a 
,WOHI.Ja, HrHbi 4 MP-9KB N a2COs-m~ HJIKII 1 JI-)l.aKn, coa 400 JI-)l.aKu 
MaccacblHbi xacanJiaHpbic: 

. 102 
M(Na2COs)=l06 r/MOJib, .9(Na2C03)=-=53 r/MOJib, 

2 
I JI-)l.8KH m(Na2C03 ) =53·4=212 MP 
400 JI-)l.e m (NazC03) =212·400=84800 Mr=84,8 r Na2C03 re­

perc 
16-72. Kap6oHaT TaJIXJihifhi 5 Mr-9KB 6oJiaH 1 M3 cys rhi3)l.bl­

pbiJiaHJJ.a ra6biH. JJ.HBapbiHa Hai.Je rpaM CaC03 I.JeKep? 
4e3yJiumu. KapooHaT TaJIXJihlrhl rhi3)l.bipblJiaHJJ.a arnaK)l.aKbl 

HJih! peaKIJJUI rei.Jep: Ca(HCOa)z=CaC03 +H20+C02. 

M (CaCOs) = 100 r/MOJib, .9(CaCOa) = lOO =50 r/MOJib, 
. 3 

50·5=250 Mr. CaC03, 250·1000=250000 Mr=250 r CaCOa. 
16-73. Kap6oHaT TaJIXJibirhi 4 Mr-3KB 6oJiaH 200 JI-)l.aKH TaJix­

Jihirhi aiibipMaK ytmH HaLJe rpaM Ca (OH)2 romMaJihl. ( .IK,ora6bl: 
29,6 r Ca (OH)2.) 

16-74. 20 JI cysna MarHHii cyJILcf:JatbiHbiH. 4,8 r 6ap 6oJica, ou,u 
OJ! CYBYl~ TaJIXJ!bll'biHbl KeCrHTJieMeJIH. {)K,oraObl: 4 MP-3KB.) 

AJIIOMHHHH ue onyu, 6HpJiemMeJiepu 

16-75. XaHCbl HP)l.8H)l.a: 1 MOJib aJUOMHHIIii KHCJIOTa 6nJie. 
6HpJierneH)l.eMH H-)l.a arnrap 9pPHHH 6HJieH· 6HpJierneH)l.e Ken rea 
pyM BQ)l.opo)l. llbiKHp? XacanJialllbiK rei.JHpMeK OHJieH cy6yr ar 
Meml. 

lla3ymunu. a) KncJiora 6HJieH 6upJierneH)l.e Hai.Je .n H2 qbiKHH 
,II.LirhiHbi xacanJiaHpblc: 

I M0;1b X Jl I 
2Al +3H2S04=Al2(S04)a+3Hz _ 
2 MOJlb 67,2 n 

2 67 2 X= 
67

•2-1 =33 6, }: =X: , , 
2 

, 

v (AI) =2 MOJib, 
Vm=22,4 JI/MoJib, 
V(H2) =22,4 JI·3=67,2 JI. 

X= 33,6 JI H.2 

6) Arnrap aprHHH OHJieH 6npJierneu,u,e Halle ll H2 llbiKSIH,IJ,~rliHb 
:xacanJiaHpbiC: 
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I M OJ!b x Jt 

2AI+2Na0H+6H20=2NaAl(OH) 3 +3H2 
~ MOJib 67,2 

v (AI) =2 MOJih, 
Vm = 22,4 JI/MOJih, 
V(H2) =22,4 JI·3= 

= 67,2 JI: 

I :2=x:67,2; X= 67,2·1 =33 6 JI. 
2 ' 

16-76. 90o/o-II Mn02 60JI3H 87 T MapraHeu; (IV) OKCH.li.HII.li.CH 
l:lJIIOMIIHOTCpMIIKII ycyJibl 6IIJICH Batre TOHH3 MapraHeL( 3JIM3K 6o­
JI3pt 

lfeayJIHUJH. 1) Apacca Mn02 H;:Jqe romra.ll.hii'biHbi Kecnrr· 
Jieti;:JpHc: 

100 T-.ll.a 90 r Mn02 
87 r -,- xr Mn02 

x~78,3 r. 

100:87=90:x, x= 
87

"
90 

=78 3 
100 ' ' 

2) H;:Jqe TOHHa MapraHeu; aJIMaK 6oJIHH.ll.hirbiHbi KecrHTJieiiapHc: 

78,3 T X T 

3Mn02 +4Al = 2AI20a + 3MtJ. 
261-T .1 G5 T 

M(Mn02) =87 r/MOJib; 
m(Mn02) =87 r·3=261 'f. 
H (Mn) =55 r/MOJ!b, 
m(Mn) =55 T·3=165 T. 

78,3:261 =x:165, 
78,3·16.5 -49 5 X=---

26 1 ' • 
x=49,5 r Mn. 

16-77. AJIIOMHHorepMHI<H ycyJI 6HJJeH BaHa.li.HH (V) OKCH.li.HH• 
.li.CH 408 Kr BaHa.li.HH aJIMaK yt~HH .li.Y3Y MHH.ll.e 90% AI 6oJiaH rext-Hl· 
ICH 3JJIOMHHHH, H;}LJe KI'-H repeK? 

lJeayJJHUJH. 1) 408 J<r BaHa.li.HH aJIMaK ylJHH H::J'Ie Kr apace a 
AI repeK.li.HDIHH xacarrJiaHpbrc: 

X Kf 

3V 20s + 1 OAI = 5Alz0s -+=6'\T 
270 Kr · 306 I<r 

M (V) =51 r/M OJib; 
m(V) =51 Kr·6=306 Kr. 
M (AI) =27 r/MOJib, 
m(AI) = 27 J<r·l0=270 Kr. 

x:270= 408:306, X= ~9·308 =360 
306 • 

x=360 J<r. 

2) TCXI1HKH 3J!IOMIIHHH. 1!;:)11C Kf-H repeK).l.HI'HHH I<eCrHTJieiiapHC: 
360 Kr .li.Y3Hap 90% 

100°)1 360 90 100 x-- 350
"
100 

--400 x Kr -"- to :x= : ' 90 ' 

x=400 Kr. 

16-78. AJIIOMHHHH rH.li.POKCH.lJ.!lH.lJ.CH 35,4 r I-Iarpm1: aJIIOMH!Hl" 
TbiHbi aJIMaK ytrlfH 24 nporreHTJIIf NaOH 3prllHHHHH Ha4e rpaMbi 
r<'per<? 

4eayJIHIUH. 1) Haqe rpaM NaOH repeK.li.HfHHH xacaiJJJaHpblc: 
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AI (OH)a+ NaOH=Na[AI (OH)41 = 118 r/MOJib, 
x r 35,4 r IM (Na[AI (OH)4]) = 

40r 118r m(Na[AI(OH) 41)=118r, 
M(NaOH) =40 r/MOJib, 
m(NaOH) =40 r. 

40·35,4 
x=- 12, x= 12 r NaOH. 

ll il 
x:40=35,4: 118, 

2) Halle rpaM 24 %-JIH NaOH aprHHH repeK)I.IirHHH xacanJia· 
S!phlC. 

12 r 24% 

x r aprm-I 100% 12:x=24:100, X= 12·100 = 50 
24 ' 

x= 50 r NaOH aprHHH. 
16-79. A.'I!OMHHoTepMHKH ycyJI OHJieH Fe304·,ll.CH 126 r ueMnp 

tiJJMaK Y'lHH uaqe rpaM repMHKu rapbiH)I.bl repel<? 
I.Je b fJIHWH. (MeraJJ OKCH)I.H OHJJeH aJJIOMHHHHHH. rapblH,ll.blCblHa 

r ep.MUKU capblrtObt ,ll.HHHJiilap. OJiapbiH. MOJI.Hp Maccaca.'Iapbl rowy-
Jiblii H3b!JIHP.) . 

x r 126 r 
3Fea04 +8AI =3AI20a+9Fe 

V12 r 504 r 

M (Fea04) = 232 r/MOJib 
M (AI) =27 r/MOJib, 
m(Fe304) ·3+m(AI) ·8= 
=696+216=912 r, 
M (re) =56 r/MOJib, 
m(Fe) =56 r-9=504 r. 

x:912= 126:504, 
Dl2·1 24 228 x= --= r, 

.504 

16-80. 8,2% 6awra raphlH)I.b!Cbi ooJiaH 90 T Al20a·,ll.eH Halle 
TOHna aJI IOMHHHil aJIMaK 6oJiap? (1K.ora6bl: 43, 74 T AI.) 

t 6-8 t. 40,8 T AI20a aJJeKTpOJIU3Jian, 20, 52 T Al aJiblH)I.hl. OJJ 
TeopHH 60IOHl.Ja aJibiHMaJibiChlHbllL H<l'le npou.enTH 6oJIHp? (iK.ora· 
obi: 95% .) 

16-82. 11,2 .'1 BO,ll.OpO.ll. (K. ill .) aJIM8K V'lHH aJIIOMHHHHIIH. vc· 
TyHe: a) H<J'le rpaM HCI-u ooJiaH Jl.Y3 KHl~Jioracblllhl romMaJibl; 
6) I!<l'le rpaM KOH-hl 6oJiaH KOH apnHillHH rowMaJihl? (/!\,ora· 
6b1: 36,5 r HCl, 18,7 r KOH.) . 

JI.CMHp Be OHYf\ 6HtMCIIJMCJif~HI 

16-83. )leMpHH XHMHKH peaK!lHSlJiapb111)1.8 H<lMe 6HJieH 6.HpJie• 
UJCi iJle OKHCJICHMe ,ll.epe>KeCH yq Be H~Me 6HJieH 6HpJJeWCH,ll.e OKHC• 
JieHMe ,ll.epeJK.ecH HKH ooJH!p. PeaKUHHJiapb!HbiH. .nei{JieMeJiepHHII 
H3MaJibl. 

I.JeJyJJHWH. 1) faJIOfeHnep, 830T KHCJJOT&CbiHhiH. 9pr11HH, KOH• 

ueirrpnpJleHeH I<yKypT KncJioTacbl, cysy!! raiHawMarblH~~ KHCJio~ 
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flOJl 6HJieH 6HpJieillMeJiep.n.e )l.eMHp + 3 OKHCJieHMe .n.epeJK.eHH rep .. 
h<':u1ap: 

2Fe+3Cl2=2FeCla; Fe+4HN03 = Fe(NOab+ N0+2H20; 
2Fe+6H2S04=Fe2(S04)a+ 3S02+6H20; 
4Fe+6H20 +302=4Fe (OH)3; 
2) )l.eMHp KHcnopo.n. Be cyB 6ym 6nneH 6np.Tiell!Me.ne ll!OJI 6np 

uan.n.a+3 Be +2 OKHcJieHMe .n.epe)J<.;}HH repKe3liap: 
3Fe+202=:Fe304 (Fe203-Fe02); 3Fe+4H20=Fea04+4H2; 
3) )l.eMHp 6elineKH MeTaJI .n.annep Be KHcnoTanap 6HneH 6op· 

JJ eillMe.n.e, .li.Y3Jiap 6rrneH 6Hp.rJell!Me.n.e + 2 OKHCJreHMe .nepex<.ecH· 
HH repKe3liap: 

Fe+S=FeS; fe+2HCI=FeCb+H2; 
fe+CuS04= FeS04+ Cu. . 

16-84. )l.eMHp OKCH.li.HilHH, 3,2 rpaMbiH)l.8H )l.eMpll 3pKHH XaJlhl• 
ua raihapMaK YliHH 1,344 JI ao.n.opo.n. xapl!JiaH.lJ.hl. 0Jr OKCH.ll.HH. MO· 
JieKyJIHp cpopMyJiacbJHbi TanMaJihi. 

lfa3yJIIUUH. 1) Bo.n.opo.n. OKCHJIH KHCJiopoJI. 6HJICH 6upnewflrip 
Be .n.eMpH raihapHp. 0HyH Ha'le rpaM KHCJiopo4 6aneH 6apJiewun 
6HJDKeK)l.III'HHH xacanJiaHpbiC: 

1 ,344 JI x r Vm = 22,4 n/MOJih; 
2Hz+02=2H20 V(H2 ) =22,4 n·2=44,8 n, 

......,..44.,-, 8~J1 32 r M(02) =32 r/MOJib, m(02 ) =32 r. 

1,344:44,8=.x:32, X= 
1
'
344

'
32

=096 r x=0,96 r 02. 
44,8 ' ' 

2) 0Kcu.n..n.e naqe rpaM .n.eMHp 6ap.n.bifbiHbi xacannaHpbiC: 
3,23-0,96 r=2,24 r 
3} 0KHC.lJ.HH cpopMyJJaCb!Hbl TaTIHpbiC: 

Fe:O= 
2

•
24

: 
0

'
96 

=0,04:0,06=2:3, 
56 16 

16-84. 7,27 r .ueMpHH. yr nepoJI.. 6rrneH 3MeJie ren1pi1 ;m cnnarm 
KYKYPT KHCJIOTachiHbiH 3prHHH 6HJieH Hll!JJeHHJJeH.n.e 2,8 JI so.n.opoll: 
6enyHHn 'lbiK.LJ.hl. Cn.Tias.n.a yrJiepO.li.hiH TYTHH npouenHiHH xacan· 
JiaManhl. 

lfe3ynurnu. 1) BenyHHn 4bll<aH so;~opo.n. 6oiOH4a cn.'laa.n.ai<bi 
.n.eMpHH MaccachiHhi xacannaHpbic: 

x r 2,8 Jl M(Fe) =56 r/MOJJb, m(Fe) =56 r, 
Fe+l-hS04=FeS04+H2 Vm=22,4 n/MoJib, V(H2) =22,4 n. 
56 r 22,4 JI · 

56·2,8 
x:56=2,8:22,4, x= -- =7 

' 22,4 
x=7 r Fe. 

2} CnnaB.n.aKbi yrnepo.Ub!H. Maccacb!Hbl se TYTHH npo!leHTHHn 
xacanJJaHpbrc; 7,27 r-7 r=0,27 r. 
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7,27 r cnJiaB,lla 0,27 r C 7 27 00 0 27·100 
100 r --n -- X ' :I =0,27:x, X= '7,27 =3,7t 

X=3,7% C. 
16-86. 96%-H ,lleMHp ooJiaH 1 T cnJiaB anMaK ytrHH 78%-H 

Fe203 6oJiaH rhi3rhiJIT .lleMHp Mar,llaHbiHbii{ H<:lqe TOHuacbi repeK? 
4e3yJIHiliH. 1) 1 T COJ13B,lla Hatre TOHHa apacca JJ.CMHp 03pJJ.b14 ; 

fbiHbl xacanJiaHpblc: 100 T cnJias,lla 96 T Fe oap. ' ' ' 
1 T--"--X T--"--
96·1 

100: I =96:x, x= - =0,96 x=0,9. 6 T Fe. too ' 
2) 0,96 r Fe aJIMa!< ytrHH H<ltre TOHIIa Fe20a repeKJI.HrHHH xacan· 

naHpbic: '" 

_!~ 0,96 r I M (Fe20a) = 160 r/MOJib, 
Fc203 +3C0=2Fe+3C02 m (Fe20a) = 160 T, 
!GO T 112 T M (Fe)= 56 r/MOJib, 

m (Fe) =56 T·2= 112 T. 

x: 160=0,96:112, == 160
'
0
•
96 =I 37· X= I 37 F 0 x 

112 
, , , T e2 a: 

3) fh13fb!JIT ,lleMHp M3f,ll311biHbiH. Haqe TOHH3Cbl repeK)I.HrllHH 
KCCrHTJieiiapHc: 1,37 T F20a 78% 

XT n 100% 

1,37:x=78:100, X = l,J'/-l00=177· 177 _ , , X= , T. 
78 -

16-8"1. npm<THKH IJb]l(biML>J 82% JJ.Hihm xacannan, 70% FeS2 
6o.~an 250 T rmpHT.llCH na'Je TOHHa apacca ,lleMHp aJIMai< oonap? 

lfe3yJIHilllt. I) 250 T nHpHr,lle Ha!Je TOHHa FeS2 6ap,llbifbiHbl xa· 
canJiaHpbiC: 

100"' T-.lla 70 T FeS2 6ap. 100:250=70:x, 
250 T-n- X T -"-

X= 
230

"
70

=175 x=l75rFeS2• 
IOO ' 

2) PcaKU.HJIHbii{ JJ.eH.JieMecH ooJOHIIa 175 T se FeS2-.lleH na'tle 
.a.·oaua Fe aJihlllHH.llbirbiHbi xacarrJtaHpblc: 

l75T xr IM(FeS2)=120r/MoJib, m(FeS2)=120r, 
FeS2-+Fe M(Fe) =56 r/MOJib, m(Fe) =56 T. 

120 T 56 T 

175:120=x:56, x= 
17

1

5
;:

6 
=81,7, x=81,7 T Fe. 

3) npai<THKH llbiKblMbl Xacaoa a.'lbln, HCltie TOHHa )I.CMUp 3JlblHfl• 
ZlhirhiHbi xacannaHpblc: 

100 TOHHa,llaH 82 T Fe aJibiHHp, l00:8l,7 =S2:x; x-81,7•82 =67 
81,7 T --,-X T - 11 - 100 

«=67 T Fe. 
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16-88. 29 r .neMnp OKCH.UHHH .UOJibi rati:Tap Mara yrJiepo.n (I I) 
OKCH)J,HHlll{ 16-rpaMbi xapqJiaH,Ubl. 0JI OKCH.UHH <f>opMyJiaCb!Hbi Tan­
MaJibi. (./K,ora6Lr: Fe304-) 

16-89. ,Uel\mp Mar.naHbiH.Ua 80% Fe203 6ap. UloJI Mar.nan]la 
JleMHp H::Jqe rrpoueHT TYTHp. (fK,ora6Lr: 56% Fe.) 

16-90. fLI3JlbipbiJiblfl, rLI3apJlb!J1aH ]leMupH cys 6yryHa T::JCHp 
.9TJlHPHJieH.ne .neMnp OKCH.UH Fe304 Be so.nopo.n 3MeJie reJiil8p. UloJI 
rnepTJiep 6nJieH 1 M3 BOJlOpo.n aJIM aK yqnH H8qe rpaM .neMHp re- _ 
peK? ()l\,ora6Lr: 1875 r Fe.) 

16-91. 10 r IIOJJaT KHCJIOpO)J,blH. 3Kb!Mb!H]la HKbiJiaH,Ua 0,2 'P 
TJiepo.n (IV) OKCH)J,HHH 3MeJie renipJlH. DoJia]lbiH. ruoJI nycrachJH­

.na yrJiepo.n H::Jqe rrpoueHT TYTHP (fK,ora6bi: 0,54% .) 
16-92. Jla6opaTOpHHJI.a ]leMpHH. HKH Ba.neHTJIH JlY3YlfbiH. 3prH­

Hll XOBa)J,aKbi KllCJIOpO)J,biH. T::JCHpll HeTHIK.eCHH)J,e yq Ba.1eHT JlH ,n.y-
3yHa espyJii'I8p. Onbi GH.KH xa.TILIHa- HKH BaJieHTJIHJinnme enyp­
MeK yqnH MHC rornymip . lllon]la FeCI2 Be CuCl2 3MeJie reJJH8p. 
3,2 r MHC 6HJieH H8'Ie rpaM FeCb aJJMaK 6oJJap? ()K,ora6LI: 6,35 r 
FeCl2-) ' 

CnJiaBJiap 

16-93. HaTpHHHH. raJiaHbi 6nJieH 6oJiaH cnJiaBLIHbiH. 89,8 r-LI 
cys 6nJJeH 6npJiell1.nnpnJien]le 8,96 JI BO!\OpOJl 6eJiyHHII qbJKJlbl. On 
CITJiaBbiH. <f>OpMyJiaCb!Hbl TaiTI\faJ!bi. 

11t:nyJJurnu. 1) CnJiaB]laKhi HaTpm'i MeTao1bi cyB 6nJien 6npJJe­
Il1Hrr, BO,UOpO,Ubl 6eJJyn qbJKapHp. UloJJ lJbl!WH BO)J,OpO)J, 60!0H'la 
crrJJaB.naKbi HaTpHHH xacarrJiaHpbic: 

~ 8,96 JtjM(Na) =23 r/MOJib, 
2Na+2H20=2Na0H+H2 im(Na) =23 r·2=46 r, 
46 r 22,4.11 Vm=22,4 JijMOJib, V(H2) =22,4 JI. 

46·8,96 
x:46=8,96:22,4, x= 

22 
= 18,4, x= 18,4 r Na. 

1) CrrJiaB.na H<'lqe rpaM raJJaHbi 6ap.nLirbiHbi KecruTJieiiapnc: 
89,8 r-18,4 r=71,4 r Sn. 

3) "' N S 18,4 71,4 0806 43 -vOpMyJiaHbl T8llHpbiC: a: 11 = 23 : lJg = , : , = : . 

OH.na ¢opMyJia Na4Sng. 
16-94. DpyR<HHJiep Be rypaJIJiap HcaJIHH 6epHJIJIHH 6poH3achT· 

llbiH .ny3yMnH.ne 2,7% Be; 97,3% Cu 6ap. OJI crTJiaBbiiJ. ¢opMyJia­
ChiHbJ TaiTMaJJbl. 

2,7 97 3 
lla3yJJHWH. Be:Cu= -.: --' =0,3:1,5=1:5. 0HJI.a <f>opMyJia: 

9 64 
l3eCus 6oJiap. 

16-95, illaHJibiKJlap HCaJISIH HeH3HJib6ep CIIJiaBhiHbll{ 10 rpa'Mbl 
lllllrap sp_rHHH 6HJieH HWJleHHJieH)J,e 0,06 r H2, SMMa KHCJIOTa 6H,1eH 
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HWJieHHJieHAe 0, II r H 2 6eJiyHHn llbiKAhl. 9rep cnJiaB MHCJleH, 
UHHKAeH se HHKeJIAeH AYPHH 6oJica, OHJI.a OJiapbiH. xep 6HpHHH~ 
Halle npoueHT TYTHHAhlrhiHbl xacanJiaM aJtbl. 

lfe3yJIHWH. I) OJI MeTaJIJiapAaH Zn awrap 6uJieH 6HpJiewHn, ! 
BOAOPOAhi 6eJiyn l!blKapHp. 0HJI.a cnJiaBJI.a Halle rpaM Zn 6apJI.b1~ ~ 
Tb!Hbl KeCrHTJieii:apHC. J 

{ 

x r • 0.06 rl M(H2) =2 r/MOJ!b, ~ 
Zn+2NaOH+2H20=NaZn(OH) 4+H2 m(H2) =2 r, 
65 r -yr M (Zn) =65 r/MOJib, 

m(Zn) =65 r. 

x:65=0,06:2, x= 
65 ·~· 06 =2, x=2 r Zn. 

KHcJioTa 6HJieH rel!HpHJIH<lH CbiHarAa O,I1 r H2 l!biKhlllJI.bip. 
9JI6eTll,e WOHYH: 0,06 r-H UHHKHH l!bl!\apaH BOAOpOAblll,blp ( 16=3 
MeceJia cep). HHKeJI TaparrbiHAaH HatJe rpaM BOAOpOAhiH. 9MeJie 
reJieHAHriiHH KecrHTJieii:apnc: 0,11-0,06=0,05 r lh 

3) llloJI l!hiKaH BOAOPOA 6oiOH4<\ cnJiaBAaJ<bi HHKeJIHI{ Maccacbl-
llbi xacan.1aHpbiC: 

~ 0,0,5 ri'M(Ni) =59 r/MOJih; m(Ni) =59 r, 
~i+2HCl=NiCI2+~ M (l-b) =2 r/MOJib; m(H2) =2 r. 
59 r 2 r 

x:59=0,05:2, x= 59
'
0

•
05 

=I 48 
2 ' ' 

x=l,48 r Ni. 

4) CrrJiaB}J.a n:J•re rpaM MHC 6ap!U>II'hiHhJ KecrnrJieH0pHc: 
10---(2+ 1,48) =6,62 r. 

5) CnJiaB.ua xep 6Hp MeraJibiH Tynm 11pou.eunmu xacanJtaHpbiC. 

6 5° 
~li(Cu) = ~ 0"' =0,652 H-.ua 65,2% 

2 
W(Zn) = lO =0,2 H-Aa 20% 

W(Ni) = 
1
;:

8 
=0,I48 H-Aa 14,8%' 

16-96. neMpH!-1; Ha6eJIJIH MeTaJI OHJieH ElMeJie reTll pen CflJ! 3Bbl­
Hb!H. <f>opMyJiaCbi FeoMe2r. By cnJiasll,a )l.eMHp 17% TYTHp. Cn.ilaB• 
.n.aKhi Ha6eJIJIH MeTaJihi 6IIJIMeJIH. \ 

lfe3y JIHWH. I) CnJiaBAaKbl AeMpHH M accacbiHbl KecrHT JieiiapHc: 
M(Fe) =56 r/MOJib, m(Fe) =56 r·5-280 v. 

2) CnJiaBAaKhi HeoeJIJIH MeraJihH\ M accacbiHbl KecrHTJieliapHc: 

17%---28011. 

83% X F 17:83==280:x, 
83·280 x- -

1
--1367, x= 1367 r. 7 . 

3) HaoeJIJIH MeraJibiH. 1 MOJibiHbiH. M8CC8Cb1Hbl T8nHpbiC: 



1367 . 
M= 2T- =65 r/MOJib,Ar=65 6oJiaH MeraJI UHHK,li.Hp Zn. 

16-97. KyMlllYH. aJIIOMmmi'I 6H.~eH 3MCJie reTHpH<lH crrJiaBbiHJI.a 
1\YMYili 87% 1'yn1p. OJI crrJiaBbiH. cpopMyJiachiHbi TarrMaJ1hi. 

. 87 13 
lJaaymnuu. Ag:Al=-.- =0,8:0,5=8:5. CrrJiaBbiH. cpopMyJiaCbl 

108 • '2.1 
AgaAI5. 

16-98. ManliiHHH cypMa 6HJJCH 3MC.1Je rerupifaii crrJJaBbJilbi!f. 
6upnH.n.e cypMa 78% TYTHp. llioHyH. HJihi .n.y3yMH 6oJiaH cnJiaB 
YLJHH 5,5 r MarHHHH H<JLJe rpaM cypMa 6HJI CH 6HpJieru.n.npMeJIH. 

lJaayJJHlllH. I) CrrJiaBbi 100 r .ll.Hi'IHrr J<a6yJI 3TCeK, onna onyH. 
78 r cypMa se 22 r Marnnii 6o.!IapJI.bl. Weifne 60J1 Ca, OH)la 5,5 r Mar­
HHHHH. H<llJC rpaM cypMa 6HjJCH OHpJICllDKCK)J.IIfHHH l\CCfliTJielldpi!C; 

22 r Mg-78 F . 

5,5 r--xr 

X= 

22:5,5 = 78:x 
5,5·78 = 19 5 

22 ' ' 
x= 19,5 r Sb. 

16-99. 9peMeK reMrrepaTypacbT HI-1. amaH. 6oJian (48°C) crrJ1aB·, 
JJ,a Bi 36%, Pb-28%, Cd-6%, Hg-30% ryrHp. llioJI cnJIBB.ll.BH 
75 r rai'IHpJiaMai< yLJHH xep 6np MeraJI.ll.BH Ha'le rpaM aJIMaJibJ? 

lJaayJJJ1lllH. CrrJiaB 100 r 6oJTca, ou.n.aKbi MeTaJI.napbiH arpaM 
rarHalllbiKJiapbi 36:28:6:30 6o.nap,ll.bl. 0H.D.a 75 r-bl lllOJI ramambiK· 
JI,a 4 6eJTere 6eJiiiapnc. Ouyn Y'IHH 75-n raTuamhmJTapbiH JKCMHHe 
100-e 6eJiyrr, fBTHBilihlfbU~ lJ.lJCHJTCpHHHI{ xep 6npl!He KeneJITHvpllC, 

ill . . (B') 75·36 2 b 75·28 2 euJTeJTHK.D.e: m 1 = -- := 7 r, m (P ) = -- = 1 r, 
100 100 

75·6 
m(Cd) =- =4 5 r 

100 ' ' 
m(Hg) = 

75
'
30 

=22,5 r. 
190 

Bapnar: 27 +21 +4,5+22,5=75 r. 
16-100. KaJIHii 6IIJieH HarpHHHH. crrJTaBhiHhil{ 0,85 rpaMbl repe· 

rHH.D.eH aprhiK cys 6nJieH 6upJlClll.D.HprweHAe 336 MJJ ( K. m) ao.n:o­
po.D. 6eJiyHnn LJWK.lJ.W. On crrJTaBWl{ cpopM yJiacwHw ranMaJiw. 

lJ93fJIHlllH. 1) foii, COJI3B)lBI<hl KBJIHHH!{ MaccaCbl X r OOJICYII• 
On.D.a HBTpHHHl{ Maccacbl (0,85-x) r 6oJiap. 

2) X P K8JIHH Hf)tie Jl BO,li.OpO.ll. 'lblKBpHH,li.Wfbll!hl XBC~liTJiallpWC) 

:!._! ~ I M (K) =39 r/MDJib, m(K) =39 r, 
2K+H20=2KOH+H2 Vm=22,4/MOJib, V(H2) =22,4 n. 
78 r 22,4 r 

x:78 = ar:22,4, 
22,4x 112x:, 

a=--=-
78 38 

11,2x 
a= --JI. 

38 

3) 0,85-xfr H8TpHH Jia~e JIHTp BO.D,OpO.A %IKHHAblfb!HW xacan• 
JHHlpblC: 
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b r 
64 r M (Na) =23 r/M-OJib, 

2Na+2H20=2Na.OH+Hz m(Na) =23 r·2=46 r, 
(0,85-x) r 22,4 JJ Vm=22,4 JI/MOJib, 

V(H2) =22,4 JI. 

'(0,85_x):46 =b:22,4, b= (0,85-x)·22,4 = 9,52-ll,2x, 
56 23 ' 

9,52-ll ,2x 
b= 23 JI. 

4) EKap.uaKbl MarJiyMaTJiap,n:aH arnaK,n:aKbl .ue!-lJieMann aJiapblc: 
a+b=336 MJI=0,336 JI. «a» se «b»·HHH. 6axaJiap&IHbl epHHe 

roihipbiC. 

~+ 9•
52

-
11

·
2
x =0 336 257 6 x+371 28-436 8 x=30 

11 .x 23 ' , ' ' ' 

179,2 x=69,88, X=0,39, m(K) =0,39 I?. 
OH,n:a: m (Na) =85-0, 39=0,46 r. 

5) CrrJiaBbiB. ¢opMyJiac&IHbi TarrHpbic: 

K:Na= 
0

·
39

: 
0
•
46 

=0,01:0,02= 1:2, KNa2. 
39 23 

16-101. HaTpHHfUJ: ryprnyH 6nJieH 6oJiaH crrJiaBbiHhiH 29,9 rpa­
Mbi cys 6riJieH 6npJiern,n:npnJien.ue 4,48 JI so.uopo.u tJDIK,Ubl. 0JI 
crrJiaBbii-l <PopMyJiacbi H8XHJIH? (.IK.oraobi: Na4Pb.) 

16-102. faJiaHbi OH.JICH MHCHIJ: CIIJI3Bbl!l,Ua !'aJiaHb!HbiH 6up 
8TOMhiH8 MHCHll 5 aTOMbl ,UOI'pbl reJIH<Jp? 17,56 r CIIJI3B 8JIMai< 
Y'!HH xep MeTaJI,II,an IW4e rpaM repeK? ()Kora6hi: 12,8 r-Cu, 
4,76r-Sn). 

16-193. J1aTyH cnJiaBbiHbiHhiii 6up repnywunmt <PopMyJiaChi 
Cu3Zn2 moJI cnJiaBbiH 32,2 rpaMbi JJ.Y3 KHCJJOTachi OHJieH HIUJJeHJIJI· 
ce, OH,Ua H8'1e JIHTp BOJJ.OpOJJ. OSJJYHIIll llbiKap? ()KoraObi: 4,48 JI.) 

16-104. AJJIOMHHHH 6Hp Ha6eJJJIH MeTaJI OHJJeH Me:iAt ¢opMy· 
JiaHbi 9MeJie reTHpiiap. By criJias.ua Al-9,68% TYT51p. llioJI na6eJI­
JIH MeTaJibJ TanMaJibi. (./K,ora6bi: Cu.) 

16-105. <I>opMyJiacbl AgsAl 6oJiaH HHTep MeTaJI cnnas,n:an 
19,98 r TaiiHpJiaMaK YliHH xep MeTaJIJJ.aH FJalle rpaM romMaJI&I? 
()Kora6bi: Ag-17,28 r , AI-27 r). 

16-106 .. Jly3yl\HI Mg2Sn OOJIBH HHTep MeTaJJ CnJial31{aH 6 68 I" 
" ' TBHHpnaMaK Y'IHH xep MeTanaaH Ha4e rpaM repeK? 

(/Kora6bJ : Mg-1 ,92 r; Sn-24,-76 r.) , 
16-- I 07. 16-95-H)K,H MeceJieJJ.eH nen.uaJJal!bin, HeibaJiboep 

cnnaBbiHbiH. 130 r-hi arnrap 3prHHIL 6nJieH urnJieHHJieHJJ.e uaqe JIHTp 
uo;ropo,ll, 4biKIK8KJJ.hirhiHbi xacanJJaMaJibl. (:IK.oraohl: 8,96 JI.) 

16-108. CnJJas KNa2·HH. 17 rpaMbi cys 6nnea 6HpJJern.u.npHJice 
H84e Jl11Tp BOJ~OpO,II, 4biKap? (:/K.ora6bl; 6,72 JI.) 

16-109. KyMyrn mai'IJihiKJiap MHC OHJieH KYMiliYH. .nea. Macca· 
ChiH.UarJ raihlpJIBHhiJIHp. OJI crrJiaBhiH. MHTep. MeTaJI cpopMyJiachiHhl 
qanMaJJbi. ()K,ora6hi: ~u5Ag3 . ) 



XVII 6An. OPfAHHKH 6HPJ1ElliMEJ1EP 

llpe,11.eJJ yrJJeBO,II.OpO,II.JJap (aJJKaHJJap) 

17-t. ArnaK,II.aKbi rrpe,ll.eJJ yrJieBO.II.OPO.II.JiapbiH. arJiapbiHbi H3<~ 

M;tJlbl: 
3 3 1 

I. CH3-:-CH-CH2-CHa 3- MenwrreHTaH 
4 I 5 
CH2-CHs 
CHs 
I 

1 2 3 4 5 
2. CH3-CH-CH2-CH-CH3 2,2,4-TpiiMenwneHTaH 

I , 
I I 

CH3 CI-Is 
CHa 

3 1 2 1 
3. CH2-C -CHs 2,2- .II.IIMCTHJI6yraH 

4 I I 
CH3 CHa 

6 5 4 3 2 I 
4. CH3-CH2-CH-CH-CH2-CHs 3- MeTHJI 4- 9THJI 

I I reKcan 
C2 H6CHs 

CHa 
1 2 31 4 5 

5. CHa-CH2-C-CH2-CHs 3- MeTHJI 3- snvi rreHJaH 
I 

CH2 -CHa 
17-2. C1HwHH. H3oMepJlCpHHH H3MaJibl: 
I. CHs-CH2-CH2-CH2-CH2-CH2-CHs H. femaH 

J 2 ;3 4 5 6 
2. CHs-CH-CH2-CH2- CH2-CH3 2- MeTHJJreKcan 

I 
CHs 

1 2 3 4 5 6 
3. CHa-CH2-CH-CH2-CH2-CHs 3 - MeTHJireKcan 

I 
CHa 

2,2- .U.HMeTHJITICJJTa'H 
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I 2 3 4 5 
5. CHa-CH-CH-CH2-CHs 

I I 
CHa CHs 

1 2 3 4 5 
6. CHa-CH-CH2-CH-CHs 

J I 
CH3 CHs 

HC8 
l :2 3 1 4 s 

7. CHa-CH2-C-CH2-CHa 
I 

CH 3 

CHs 
I 21 3 4 

8. CHa-C-CH-CHs 
I I 

CHa CHa 
I 2 3 4 5 

9. CHa-CH2-CH-CH2-CHs 
I 
C2H6 

2,3 - Jl.HMeT.H·IItleHTafl 

2,4 - Jl.HMeTHJineHTaH 

3,3- Jl.HMeTHJineHTilfl 

1 2,2, 3 rpiiMerH.ri6yrau . _.....,. 

3 - srH.rineHrau 

17-3. ByryHhlll KHcnopoJI.a repa JI.hiKhi3Jiblfbi 2,7 6onaH npe,ne •• 
yrneBOJI.OpOJI.b!Il <PopMyJiacbiHbi ranMaJibi, OHYll liaoMepnepHHH SI~ 
MaJibi. 

lfasyJIHWH. I) Yrneso,ZJ,opo,nbifl MOJJHp Macc.achiHhi xacanJJa~ 
BpbiC: 
M =32D (02), M=32·2,7=86 r/MOJib. 

2) Dpe.neJJ yrJJeso.nopo,ZJ,Ji apbiH roMo.norbiHbi repKeaihlH YMYMbl ' 
<PopMyJia.nau neii,ZJ,aJiaHbln, yrJieBOJl.OPOJl.hiil MOJICJ(ymip <PopMyJia· · 
Ch!Hbl ramrpbic: 

CnHm+ 2 =86, I2n+2n+2=86, l4n=-86-2, l4n=84,n= ~! -6 

OH.n.a yrJieso.nopo.nhiH. <PopMyJiacbi: C6Ht4- re.Kcan. HaoMepncpH 

22( 

1. CHa-CH2-CH2-CI·h-CH2-CHa H - reKcaa 
I 2 3 4 5 

2. CHa-CH-CH2-CH2-CHa 
I 
CHs . 

3. CHs-GH2~~H-CH2-CH11 
CHa "<-Hs 

I 21 3 5 
4. CHs-C-.-CH2-CHa 

I 
CHa 

1 2 3 
5. CBa....:.CH-CH~CHa 

I I 
CH3 CHa 

2- MeTHJIIICHlaH 

3 - MeTHJifiCI!'l'aH 

2,2 - AHMeTHJI6ytaH 

2,3 - .li.HMe'JHJI6yTall 



17-4. YrJieBo)l.opo,rui.a yrJiepoJI. 82,76% TYTHp. 3rep oJI ra3hiH, 
''·'·"'hi3Jihlrhi ( 1 JI·HHH. Maccachi) 2,59 r I JI 6oJica, OHJI.a on yr neso­
il• l[lO)l.biH. <f>opMy JI3CblHbi TaiiMaJibl. 

493¥ JIHillH. I) Yr neBOJI.OpOJI.hiH: MOnHp MaccacbiHhi TanHpbrc. 
\1 ,= p · V, M =2,59· 22,4=58 riMonb 51-JI.a l n-HI-1. Maccacbi 2,59 r 

22,4 n - ,- JX 

I :22.4= 1,59:x, 
22, 4-1,58 

58 
I 

X= = r MOJib. 
l 

2) YrneBOJI.OpOJI.hiH.; <f>opMynachiHhi Tamiphic: 

C:H=~ : 17
·
24 

=6,896:17,24= 1:2,5=4:10. 
12 I 

Yrneso)l.opoAhiH: <f>opMynacbl C4H10. 
17-5. BoAopoAa rep<:l )l.biKbi3Jihirbl 36 6oJiaH npeJI.en yr JieBOJI.O· 

pO!I.hiH. <f>opMy JiacbiHhi TarrMaJibi se OHYH. H30MepJiepnHH 513MaJibi. 
493YJIHillH. 1) Tipe)l.eJI yrneBOJI.OpO)l.biH. MOJI51p MaCCaCblHbi Tall· 

Hpbic: M=2·D(H2), M=2·36=72 riMOJib. 
2. Dpe)l.eJI yrnesoJI.opoAhiH. MoneKyJIHp <f>opMyJiachiHhi TarrHphiC 

( DpeJI.eJI yrJieBOJI.OpOJI.hiH. yMyMhl <f>opMyJJaCbiHJI.aH rrei'iJI.aJiaHHphrc): 
CnH2n+2=72, 12n + 2n+2=72, ~4n=72-2, 

70 
14n=70, n=-=5. YrJieBOJI.OPOJI.bii-L <f>opMyJiaCbi CsH12. Y'l3o­

I4 
Mep.lepn: 

1. CH3-CH2-CH2-CH2-CH3 
2. CHa-CH-CH2-CHa 

I 
CH3 
CH3 
I 

3. CH3-C-CHa 
I 

CH3 

(H-IIeHTaH) 
(2 - MeTJIHOyTaH) 

2,2 - JI.HMenurnporraH 

17-6. YrJieBOJI.opoJI. 5JKbiJiaH)l.a 3Mene rem1.3H yrJiepoJI. (IV) 
::>KCH)l.H Ka)l.aJibl IU,epT JiepJI.e HJIKHOaiU)l.aKbl yr JieBOJI.OpOJI.blH, raspy· 
MHHJI.eH 3 acce Ken 6oJIJI.hl. On yrJieBoJI.opoJI.hiH. <f>opMYJlacbiHbi 
TaTIMaJihi. 

493YJIHI1JH. 1) fa3Jiapbli-L respyM raTH3lllbiKJiapbl KaHyHhiH)l.aH 
yryp aJIHpbrc. finp MOJih yrJieBOJI.OpOA 3 MOnb COz 3MeJie reTHpeH 
6oJica, OHJI.a yrJieBOJI.OpOJI.hli-1. JI.Y3YMHHJI.e 3 aTOM yrJiepoJI. 6ap . Yr­
JieBOJI.OPOJI.hiH. <f>opMyJiaCbi CaHs 6oJiap. 

17-7. DpeJI.eJI yrneBOJI.OpOAbiH. YMYMbi <f>opMyJiacbiH)l.aH yryp 
."\JibiTI, OJI yr JieBOJI.OpOJI.JiapbiH, )l.OJlbl 5JHblllJ peaKIJ.H51CbiHbl 513MaJibl. 
l\o3<f><f>HII.HeHTJiepn MaTeMaTHKH aH,JiaTManap apKanhr roi'iManhi. 

4e3yJiuwu: CnH2n+2 +02-COz-H20 JI.eH.JIHKJI.eH 8H.JI.e C-HH. 
caHhi n 6oJiaHJibirhl YIIHH C02-HHH. eH.yHJI.eH n roliHphlc (nCOz), 
H20-Hhll-l. 81-l.YHAeH ('2n+2) -HI-I. HpblchiHhi (n+ 1) rotiHphlc. On 
(n +I) HzO 6oJiap. llleiiJieJIHK)l.e JI.el-I.JIHrHH. car TaparrhiHJI.aKbl KHC· 
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Jiopo.LI. aTOMJiapbiHbiH. caHb!Hhi )l{,eMJieH8pHc. OJI 2n + ( n + l) 6oJIHp. 
3rep )f(eMJieHce 3n+ 1 aJIHap. By ep.LI.e 2n COz-.LI.8KH KHCJiopoA 
aTOMJiaphr, (n +I) cys.LI.aKhi KHCJropo.LI. aTOMJiapbr. l1H.LI.H D.eHJ1HK.LI.eH 
qerr Taparr)l.a 0 2-HHH. eayH.LI.eH ( 3n + 1) -HH. HpCbiHhi rol\5Ip Ll C. 0 :1 

3n+l 
-- H-.LI.a 1,5n+'0,5 60JIHp. 0H.LI.a .LI.eHJieM CJ HH alllaK.LI.aKbi MaTeM a-

2 
THKH aJ:LJiaTMa repHylliHH)l.e H3M3K 6oJiap: 

CnHz n+ 2 + (I,5n+0,5)0z=nCOz+ (n+ 1) 1--bO. 
I>apnarbl. fofi, CaH6 .LI.OJibi HHChiH. C3Hs+(3(1,5)+0,5)0z= 

3 C02+ (3+ 1) H 20, 6y ep.LI.e n=3-.LI.Hp. lllei'!JleJIHK.LI.e: C3H8+50z= 
=3C0z+4H20 H-.LI.a C4H10+ (4(1,5) +0,5)0z=4C0z+ (4+'1)Hz0. 
C•H•o+6,5Hz0=4C0z+5Hz0.By ep.LI.e 6,5 .LI.po6 caHb! 6oJiaHJibirbi 
y'lHH .LI.eH.JieMaHH 2 3cce yJiaJI.LI.Hpbrc. 0H.LI.a 2C4Hto+ 130z=8 COz+ 
+ lOHzO. 

17-8, Dpe.LI.eJI yrJieBO.LI.OpO.LI.hiH I JI·HHI:L HHMarbiHa 5 JI Kl1CJIO­
po.LI. xapq 6oJI)l.bl. OJI yrJieBO.LI.OPO.LI.hiH. <flopMyJiachiHbi TarrMaJibl. 

qaaynn111n 1) EKap.LI.aKbi MeceJiaHHH. .LI.YlliYH.LI.HpHil!HHe rep a rrpe­
.neJJ yrJJeBO,llOpO)l.hlH, HHM 8K )l.eH,JieMeCHHH H35IpblC 

_LJI __ ~ Vm = 22,4 JI / MOJib, 
CnHzn+ 2 + (1,5n+0,5)0z=nC0z+ (n+1) HzO V(02 ) = (l,5rr + 

1 ii (1,5n ,- 0,5) JI + 0,5) JI. 

1:1 =5: (1,5n+05), ( l,5n + 0,5) ·1 =5·1, 

l,5n=4,5, n= 
4~ =3. YrJieBO.LI.OpO.LI.hiH. <fJopMyJiaCbi CsHs. 
1,5 

17-9. 2 JI npe)l.eJI yrJieBO)l.OpO)l.biH 5IHM3fb!Ha 13 JI KllCJJOpO,D 
xaptiJiaH)l.hl. OJI npe.LI.eJI yrJieBO.LI.opo.LI.biH. <fJopMyJiacbiHbi TarrM aJJ bl. 

q93yJ1HUIH. 
2 Jl 13 Jl 

CnH2n+2 + (1,5n+0,5)0z=nCOz+ (n+ 1) 
-c.n·- (1,5n+0.5 ) .11 

Vm=22,4 JI/MOJih, 
HzO, V(CnHzn+ 2 ) =I JI, 

V(Oz) = (1,5n+ 
+ 0,5) JI. 

2(1,5n+0,5) = 13·1, 2:1 = 13: (1,5n+0,5), 
12 

3n= 12, n=- =4 
3 ' 

3n+l =13, 

17-10. ,Ll.y3yMH CaH6Ch 6oJiaH npe.LI.eJI yrJieBO.LI.OPO.LI.WL raJio­
reHJIH 8HYMHHHI:L H30MepJiepHHH .H3MaJibi: 

226 

H H H 
I I II 

A) H-C -C-C-Cl 
I I I 

H H Cl 
H H H 
I I I 

B) H-C-C-C-Cl 
I I I 
H Cl H 

l, l .LI.HXJioprrporraH 

1,2 .LI.HXJioprrponaH 



H H H 
I I I 

H) I 1- C-C-C-CI 
I I I 

I ,3 ,LI.HXJiopnponau 

Cl I-J H 
H Cl H 
I : 

r ) H -- C-C-C-H 
I I I 

2,2 ,LI.HXJiopnponau 

H Cl H 

17-1 J. fa3 xaJibiH,ll.aKhi npe,ll.eJI yrJieBO.li.opo,ll.Jiapbll-1: 6HpHHHI-J: 
' "·' 11>1 TepMHKH ,ll.apra,ll.biJJM8fbi (BO,ll.Op0,11.8 Be yrJiepo,ll.a) HCTIUK.e­
·ltlf )LC 6acbllii 5 3cce apT,ll.bi (Yii:rreMeif.;}H reapyM,ll.e se reMnepary­
p:u a ). XaHCbl yrJJCBO.li,OpOJJ Of!JieH l1Hp0JJH3 (JJ.apraMa) rermpHJJ,ll.H? 

lJe3yJIHWH. BacbrillbiH. aptMaKJihlrbr respyMHI-J: KeneJIMerH apKa­
'"r 6oJr5!p. fa3b!R 1 MOJIYH,ll.aH 5 MOJib (CH2) 3MeJie reJIJUI,ll.Hp. 

/ lH KMCf\, OJ! yrJieBO,l!.OpO,U,ll.a 10 CaHbl BOJJ.OpO,LI. 6ap 3I<eH. 0HJJ.8 OJI 
1 r .JJ eBo.uopo.u C4Hw-JI.blp. 

17-12. Ope.ueJJ yrJJeBo.D.opo.D.bH\, .D.HOpOMH.ll.HHHH. MOJJCKYJJ5!p 
\J3c c achl 188. OJJ xailcbi yrJJeso.D.opo.D.? 

4tHYJHilliH. 

CnH2nBr2 = 188, 12n+2n+ 160= 188, 14n= 188-160, 

I 4n = 28, n = 2. YrneBOJI.OpO.ll.bii-J: <fJopMyJiaChi CzHs. 
17-13. nepe.ueJJ yr .rreso.uopO,LI.biH, I 8 r-bl 5!Kb!JI8H)I.a 9Me.rre re­

•iiC H yrJJ epoJI. (IV) OKCH.UH xeK cysyua roi16epuJJeu.ue 125 r CaC03 
-JM eJie re.rr.uH. OnyH. <fJopMyJJaChiHhi ranMaJJbl. 

l(e3yJIHlliH. I) 125 r CaC03 3MeJie reJIMem YLIHH naLie rpaM 
C02 rep ei<.UlirHHH xacan.rra.Sipbrc: 

Ca(OH)2+~0z=CaC03+HzO m(C02 ) =44 r; 
~~ 125 r IM(C02 ) =44 r/MOJih, 

44 r IOO r M(CaC03) = 100 r/MOJih, 
m(CaC03) = lOO r. 

x :-14= 125:100, X= 44 · 225 = SS 
100 , x=55 r C02. 

2) YrJreso,LI.opoJI.biH. <fJopMynachiHhi ran.SipbiC: 

18 r 55 r 

CnH2n + 2 ( 1,5n+0,5)02 = nCOz+ (n+ 1) H20 
1 I li1 + :.Z)r 44n r-

MCnH2n+2) = 
= 14n+2 r/MOJih, 
m(CnH2n+2) = 
= (14n+2) r; 
M (COz) = 
= 44 f/MOJ!h, 
m(COz) =44 n r. 

IX: (14n+2) =55:44n, 18·44 n = (14n+2) ·55, 792n=770n+ 110. 



22n=IIO, n= !...!.2 =5 
22 ' 

17-14. TypKMeHHCTaHbiH. HH. 3C3Cbi epacThi 6aHJibiKJiapbi He6HT 
Be ra3)1.blp. faMbilllJibDK.a ra3 K<:IHHHHH. 97,7%-CH4, 0,5%-n C2H6, 

0,3%-C3Hs, 0,2%-n C4H1o. By ra3biH. I M3-HHH. HHMarbi y'-IHH H<:l'-le 1 

:JIHTp XOBa repeK? (XOB3HbiH. 21% -H KHCJIOpO.U.ll.blp). 
lJa3yJIHlllH: I) Ha'-le JI CH4 6ap.n.hirhiHhi KecrHT Jieifapuc: 

100 JI-- 97,7 JI IOO:I000=97,7:x 
I000 Jl --X 

X= 97 .7 · I 000 = 977 
100 ' 

X = 977 JJ CH4. 

2) 977 JI CH4-HH. HHMarbl yquH Ha'-le JIHTP KHCJiopo.u repeK.un­
rHHH xacanJiaHpbiC. 

977 -~ X 11 

CH4 + 20z = COz + 2Hz0 
-1-.r-, 2 ;~ 

1 Vm = 22,4 JljMOJJh, 
j V(CH4) = 1 JI, V(Oz) =2 JJ. 

977:1 =x:2, X= 
977

.
2 = 1954 

1 ' 
x= 1954 JI Oz. 

3) Ha'-le JIHTP C2H6 6ap.UbifhiHbi KecrHTJieifapHc: 

100 JI-.ue 0,5 
1000-- XJI ICO: 1000=0,5: X 

x= 0
'
5 .

1000 =.5 x=5JJ C2H6. 
100 ' 

4) 5 JI C2H6 HHM3rhi Y'-~HII H<:I'Ie JI KHCJJOpo.u repeK.UHrHHH xa-

5 JI X .il Vm = 22,4 JJ/MOJJh, 
2CzH6+ 70z=4C0z+6Hz0 V(CzH6) =2 JJ, V(Oz) =7 JI. 

5:2=x:7, 
7 -5 

X= -=175 
2 ' ' 

X= 17,5 JJ Oz. 

5) Ha'le JJ C3Hs 6ap.UbifhiHhi KecrHTJJeifapHc: 
100 JI-.ue --- 0,3 JJ 

1000.'1 XJI 100:1000=0,3:x, x= 0 ,3 · 1000 = 3· 
100 ' 

x=3 Jl C3Hs. 
6) 3 JI C3H8-HH. HHMarbi Y'-~HH H<:I'Ie JI Oz repeK.UHrHHH xacanJia-

HpbiC: 
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3 J1 X .l 

C3Hs + 50z = 3COz + 4 HzO 
~ 5!1 

3:I=x:5, 
3·5 

X= -=15, 
I 

Vm=22,4 JI, 
V(C3Ha) = 1 Ji, V(Oz) =5 JI. 

~= 15 .a o,, 



7) H8"le JI C4H10 6ap,ll.birhiHhl KecrnTJie:H8pnc: 
1000 JI-,ll.e-- 0,2 JI 

100 JI-)l.e--xJI 

\: 2 JI C4HIO 

100:1000=0,2:x, X= 0,2·1002 = 2 JI 
100 ' 

8) 2 JI C4Hw-hiicT: HHMarhi Y1IHH H8"le JI 0 2 repeK,ll.HrHHH xacarr­
·'1 :nlphlc: 

2 Jl x J1 I Vm=22 4 JI/MOJih 
~;=4HIO+l302=8C02+ IOH20 V(C4H!~) =2 JI, V(02) = 13 JI. 
~ Jl 13 J1 1 

2:2=x:I3, 
I 3- ') 

X=--= 13 X= 13 JI 02. 2 , 

9) H8qe JI 0 2 xapq 6oJiaH,ll.hirhiHhi TarrHphic: 
1954 JI+17,5 JI+15 JI+l3 JI=1999,5 JI~2 M3 . 

I) H8qe M3 xoBa repeK,ll.HrHHH KecrHTJieii8prrc. 

100M3 -- 21 M3 

XM 3 --2M3 100:x=21:2, x=
2

.
100 """t() x=lOM3. 

21 • 
17-15. Tipe,neJI yrJieBo,nopo,nhiU .ll.hiKhi3Jihirhi 3,84 r/Mo.'lh. OJI 

yr.1eBo,nopo,nhii{ <flopMyJiaChiHbi TanMaJibi. (:JK,ora6bi: C6H14.) 
17-16. 15 JI MeTaJI ra3biHhiicT: 5IHMarhi y"!HH H<l"le JIHTP xoBa 

repeK. (:JK,ora6w 143 JI.) 
17-16. Tipe,neJI yrJieBo,nopo,nhiicT: 1 MOJIYHhii{ 5IHMarhiHa 8 MOJih 

KHCJiopo.n xapqJiaH,nhi. OJI yr JieBo,nopo,nhiicT: <!JopMyJiachiHhi TarrM aJibi 
Be H30MepJiepHHH H3MaJibi. (:IK,ora6bi: CsH12.) 

17-17. Byrynhii{ Bo,nopo.na rep8 .ll.hiKhi3Jihirhi 71 6oJian rrepe-
,neJI yr JieBo.nopo,nhii{ <flop My JiachiHhi TarrMaJibi. (:JK,ora6bi: C10H22·) 

17-18. <l>opMyJiaJiapbiHhi H3MaJihi: 
1) 2,2, 3,3- TCTp3MCTHJIIICHT3H 
2) 2,2, 3 - TPHMCTHJI - 3 .9THJIOKT3H 
3) 3- .9THJI- 4- npomiJiremaH 
4) },}, 1,2- TCTp3XJIOp.9T3H 
17-19. 4 MOJih i'Cl\C3llhll{ .li.OJibl HHM3fbl Y'IHH J-I<lqe MOJ!h KHT~ 

10po.n repeK? (:IK,ora6hi: 18 MOJib 02.) 

UnKJionapa~HHJiep (UuKJIOaJIKaHJiap) 

17-20. UnKJIOnapa<flrrHHI{ 6yryHhiicT: KHCJiopo,na rep<l .ll.hiKhi3Jihi­
·bi 2,19. OnyicT: <flopMyJiaCbiHhi TanMaJibi Be rr3oMepJieprruH H3MaJihl. 

qe3ymtmn. I) UHKJionapa<flHHHI{ MOJIBp MaccacbiHhi xacanJia­
Hphlc: 

M=320(02), M=32·2,19=70 r/MOJib. 
2) UrrKJIOnapa<fJHHHicT: YMYMbi <flopMyJJacbiH.ll.aH CnH2n oHyicT: 

<flopMyJiacbiHbi Tan5Iphrc. CnH2n=70, 12n+2n=70, 14n=70, 

n= 7Q_=5. 
14 
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ti---21. UHKJionapacpHHHH. YMYMhi cpopMyJiachiH}l,aH yryp aJibll1 

OHYIL .SIHMaK peaKUH.SIChiHhi .SI3MaJihi se K03cpcpHUHCHTJJepHHH MaTe­
MaTHKH 3H,JJaTMaJiap apKaJJbi rOHM3Jlhi. 

lle3ynurnu. CnH2n+ 1,Sn02=nC02+nH20. 
17-22. Eyrhi .SIHaH,ll.a respyMH 9 3Cce Ken KHCJiopo,ll. capn 31!HJI­

\t:;:m UHKJIOTiapacpHHHH, cpOpMyJJaCbiHbi .SI3MaJJbi. 
lfe3yJJHlUH. 17 -21-HN<H MeCeJie,li.8KH UHKJJOIIapacpHHHH, .SIHMarbl­

HhiH,' MaTeMaTHKH aH,JiaTMaCbiH,ll.aH yryo aJJ.SIDhTC.: 

I n 9 JI 

-CTIH;n + 1,5n02=nCOz+nH20 
I n I ,5n .!1 

1 : 1 = 9: 1 ,5n, 1,5n=9, 

UHKJiorrapacpHHHH. cpopMyJiaCbi C6HJ2· 

Vm= 22,4 JJ/MOJJh, 
V(CnHzn) ·= 1 JI, 

V(02)=1,5 nJI. 
9 

n=-=6. 
l ,S 

17-23. 2 JI UHKJiorrapacpHHHH. .SIHMaKJII>Irhi Y411H 45 JJ xosa 
xapqJiaH,ll.hi. OJI UHKJiorrapacpHHHH. cpopMyJiaCbiHhi TanMaJibi. Xoa2 
HhiH. 20%-11 KHCJIOpO,!I. ,li.HHHTI xacarrJiaMaJibi. 

lfe3yJIHlUH. 1) 45 JI XOBa,ll.a H84e JI KHCJJOpO,ll. 6ap,!I.blfhiHbi KeC 
rHTJieH8pHc: 

100 JI-,ll.e ---- 20 JI 

45 JI-,ll.e -- XJI 

100:45 = 20:x, X= 45·20= 9 
100 ' 

X=9 JI. 

2) UHKJJorrapacpHHHIL cpopMyJJachiHhi Tarr.SipbiC ( 17-2-HiKH M 
ceJI8 cep.): 
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2 : 1 9 Jl 

-CfiH;n+ 1,5n02=nCO+nH20 
Vm=22,4 JI/MOJih, 
\l(CnHzn) = 1 JI, 
V(Oz) = 1,5n JI. I Jl l,5n :1 

2:1 =9:1,5n, 2·1,5n=9, 3n=9, n=3 CaHs. 



·­. ' 

17-24. A3oTa rep8 ~biKhi3Jibirbr 2 6oJiaH II,HKJiorrapa¢mr~e yr­

' 11 i' ' o·t 85,7% Ty nrp . 0Hy H. r!JopM y Jia CbiHbl T3IIM 3Jibl. 

'ltnyJIHWH. 1 y cyJI. 1) UuKJiorrapa¢HHHH: MOJI~P M acca cLIHbl 

' · ' ' ' ''·'r:l 5! p brc: M=28D(N2), M=28·2=56 r/MOJib. 
· • l I lH J<JionapanHHHH. ¢opMyJiacbiHbi Tan~phrc: 

I ::1 I= 
85~7 : _!..:!.~ =7,14:14,3= 1:2 CH2. 

12 I 

.\I (CH2 ) = 14 r/MOJib re3Jieaihm II,HKJionapa¢HH~e M =56 r /M oJrb 

'' " · " I ;I.!Jbl. Oa~a xaKbiKhi cpopMyJiaHbi 6HJIMeK yqHH ca .ll. a ¢ o pM y ­
.,,,,,,, (CH2-HH) 4 3CCe yJiaJITMaJihi 56:14=4, xaKhiKbi r!Jop MyJia­

I ( Cl f2) = C4Hs UHKJio6yTaH 6oJiap. 

II ycyJI. UHKJionapa¢nHHH. MOJISip MaccachiHhi Tan Ji aH~au coH.-

1' ·' · nJr e po~biH. Be so~opO.ll.biH. MOJieKyJia~a Kbi M acca raTHaWbiKJia-

1''·""'' T a rr~pbrc. 
100 r-~a 85,7 rC 1 00:56=85,7:x, 

X= ~·95.7 =48 
100 ' 

x =48 r C. 

I 00 r-~a --14,3 r H 

,-(· H 100 56 14 3 X = ~ · 1 -4.2. =8 ,, , r- ..'l.a -- - x r : = , :x, 
100 ' 

~ r I I 

:1) ¢ o pM yJJ3Hbi TarrHphrc (6y ~r,LI,aif~a T a iThiJI~H cpopMyJia ~HH.e 
.l h J,JI \ 1>1 (jJOpM y Ji a.ll.blp): 

1H R 
<>II -· : - =,4 :8, (!JOpMyJia C4Hs. 

I I I 

17 ~:.. 1·10 r llllh.rl"lll'IITaJJ oHJJCJl 320 r 6poM p eaKUH5I rupeH 

" '11 ":1, Cl l l ) l ; l fll';lhlliiHIII •lll lll ' Til il\,l'CHil~C Xa~iCbl Op OM H.ll. Be H<J '!e 
\' · 1.\1 ·~Ml' .' ll' ll'Jl)lll .rl 

1hnyJJHIIIII. I) llllli.lli>lll'JITaJJLIIt nc 6p o My n MOJib raTH a iiibiK· 

: I. IJII ·Illl •l U;lfl.ll:lll I'C·I)lii;,ptl\' . :->rep MOJib 1'3TH3lllblKJJ3p 1; 1 60JIC3, 

oil !l;l M11lll1(1p11M11Jl; );:_! (>C >J IC<I ,l.l,HOpOMH~; 1:3 60JICa TpH6pOM H~ Be 

oil M. '·IMI'Jii' I'PJIP(l. 

1 1' 1" 1M JLIIJ\Jlo!lcllTa! 1) 
111·1\ '. 

\Ill 

70 
3MC.IIC 

:\',!() = 2:2 = 1:1 ~HHMeK, MOH06pOMH" 
l(i0 ' ..... 

r cJll'i0p . 0HyH. MaccacbiHhi x a c a nJia51 

'/ ( C5HIO) = 1 MOJib, 
'I (Br2)•= 1 MOJib, 

M (CsH9Br) = 149 r/MOJib , 

m= (C5HgBr) = 149 r. 
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i\1.0Jib raTHaiiibiKJiap HKHCHH)I.e-.a.e apTblKMalJJibiK 3TMeH<'lp. liloHyl 
ytJRH xacariJiaiiibifbi HCJielH M3.il..!I.3Mbi3 6HJieH rel!HpHrr 6HJIHelpHc. 

149·') 
21:x= 149, x= --- =298. x,=298 r C5H9Br. I . 

17-26. <lJopMyJiaJiapb!Hbl H3M3Jlbl. 
I) 1,2 - )I.HMeTHJIUHKJio6yTaH 
2) I - MeTHJI- 2 3THJIUHKJiorreHTaH 
3) I ,2 - .!I.HMeTHJI - 2-3THJIUHKJioreKCaH 
17-27. ByryHbiH. a30Ta repel Jl.biKbi3Jiblfbl 3 6oJiaH UHKJIOIIapa 

<PHHHH. MOJieKyJIHp ¢opMyJiacbiHbi TanMaJibi (.m:ora6bi: C6Hl 2· ) 
17-28. 28 r U.HKJIOIIeHT3HbiH, )I.OJlbi 5IHM3fb!H3 HellJe JIHTp (K. III.) 

KHcJiopo)l. repeK. ()K,ora6br: 67,2 JI.) 
17-29. Bo.!I.opo.!I.a repel )l.biKbi3Jibirbi 21 6oJiaH U.HKJiorrapa<}:JHH 

)I.e BO.!I.OpO.!I. 14,3% TYTRp. Onyt~ <}:JopMyJiaCbiHbi H3MaJibi. ()!(,ora 
6br: CaHs.) 

llpe).J.eJI ).J.C}JJ yrJJeBo,ll.opO).J.JJap. 3nfJJeH yrJJeBO).J.opo).J.JJap (AJJKeHJiep 

17-30. AIIIaK)I.3Kbt 3THJieH yr.1eso,ll.opo.!I.•laphiH. aTJiapbiHbi 5131 
M3Jibi : i 

5 4 3 2 [ 
1) CH3-CH-CH-CH-Cl-h 

CH3 Cl -' g 

') :1 4 

2) CHa-C-CH2-CHa 
!I 

ICH2 
l ' J 3 

3) CH3-CH=C-CHa 
., _,, I 

C2 H:. 

I 
3,4 - )I.HMeTHJJlleHTeH- 1. / 

2 - MeTHJI6yTeH - I. 

3 - MeTHnJienTeH - 2. 

i 
I 
l . 
j 

C l1 3 
7 !6 5 4 .3 .-, I i 

6,6 - )I.HMeTHJi l 4) CH3-C-Cr{z-CH = CH - CI-Jz- CH3 
I 

Ci 1
3 

C! 

neHTeu- 3. J 
j 

.1 
I 

5 4 :j i 2 [ i 
5). CIIa-·CH=CH-CH-CH3 2 - xJioprreHTeH - 3. j 

17-3 t. C6HwHHH 3THJieH yr JieBO.!I.OpOAJiapbi repHyiiiHHJl.<'lKj 
H30MepJiepiiHH 513M3Jibr: 

I 2 3 4 5 6 
1) CH2.= CH-CH2-CH2-CH2-CHa reKceH- 1 

2) CHa-CH=CH-CH2-CH2-CHa reKceH- 2 
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I 2 3 4 5 6 
3) CHa-CH2-CH=CH-CH:~-CH3 reKceH- 3 

I 2 3 4 5 
4) CH2=C-CH2-CI-h-CH3 ~ 2- MeTHJmeHTeH- I 

I 
CHa 

l 2 3 4 5 
5) CH2=CH-CH-CH2-CH8 3- MeTrrJmeHTeH- I 

6H3 

I 2 3 · 4 5 
6) Cl:h=CH-CH2-CH-CH3 4- MeTIIJiueHTeH - I 

I 
CH3 

I 2 3 4 5 
7) CHa-C = CH-CH2~CH3 2- MeTH.'lUeHTeH - 2 

I 
CHs 

1 2 a 4 5 
8) CHs-CH=C-CI·h-CHa 3- MenumeHTeH -2· 

. ' 
CHa 

I 2 3 4 5 
9) CHs-CH=CH---CH ·-CH8 4- MeTHJineHTeH- 2 

CH3 I 
I CH8 

1 0) CI-Ia-C-CH = CH2 3,3- .ZUIMeTHJIOyTeH ,_ I 
I 

CHa 

1 I) CHa-C = C-CHa 2,3- .l{HMeTHJI6yTeH - 2 
I I 

CHs CH3 

4 3 2 I 
12) CHa-CH2-C=CH1 2- .9THJI6yTeH -I' 

I 
CH,-CH1 

17-32. JlhiKbi3Jlbifb1 0,8 rJcM8 60JISH STHJl CTIHpTliHHH. 160 J!at 
•JI.eH uaqe JIHTp STHJieH BJIMaK fionap? 

IJe3yJIHillH. 1) 'HJIKH CnHpTHH. MaccaCblHbl T3DHpbiCl 

m=- p • V, m(C2Hs0H) = 160·0,8-128. 
m(C2HsOH) -128 P. 

2) Halle JIHTp 9THJieH aJihiHHH.II.blrNHbl xacannanphlot 
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128:46=x:22,4, X= 12S·22,4 =62 33 
46 ' ' 

«== 62,33 JI C2H4. 

11-33. BpoM cysyH.ll.aH 9tHJieH ra3bl reT.JRPHJieH.ll.e sprumn~ 
Maccachl 7 r apT.ll.bl. a) H<JT.Je mnp 9THJieH peaKUHH rRp.li.R; 6) HaT.Je 
rpaM JI.H6pOM3T8H 3MeJie reJI.zr.H? 

q93YJIHlllH. 1) BpoM cyayHhlJ{ sprHHH 7 F apTaH 6oJica, OHJI.a 
7 rpaM 9THJieH 6poM ChJJieH 6HpJielllHn.li.Rp. a) 7 r sTHJieHHH H<ltJE 
respyM TyniH.ll.hirhiHhi xacannaHphtc: 
M(C2H4) =28 r/MOJib, m(C2H4) =28 fi Vm=22,4 JI/MOJib1 

V(C2H4) =22,4 JI. 
22,4 JI C2H4-HJ{ Maccacbi 28 r. 
X JJ---n--n--7 P 

22,4:x= 28:7, 22,4-'i 56 X=--= 
28 , ' X=5.6 Jl. 

ti) Haqe rpaM .li.H6poMnaHbiH. 9MeJie reJieHJlHfHHH KecmTJie• 
lap He: 

l r x r 

CH2=CH2+ Br2....:-rCH2-CH2 
I I 

28 r B r 8 r 

188 r 

"'28 188 X= 
188

"
7 =47• 'I ; '=X: ' 28 t 

M (C2H4) =28 r/MOJib, 
m(C2H4)=28 r; 
M (C2H 4 Br2) = 188 r/MOJ!b, 
m (C2H4 Br2) = 188 r. 

17-34. 9TI:IJieH yrJteBO)l.OpOJT.b!Hbll~ 7 FpaMbl 20 rpaM 6poM 6H· 
ReH 15np.neumn 6uJtiiap. OJI 3TiiJieH yr"1eaon.opO.ll.hiHbiH. cpopMyJiacbl• 
Hill Sl3M 3Jlbl. 

lle3yJHHIIH. 1) 3n1JleH yrJieBOJJ.OpO.Llb!HbHl MOJIHp MaccacbiHb' 
t'&nSipbiC: 

134 

7 r 20 r 

CilH;i1 + Br = CnH2nBr2 
x r 160 r 

7:x=20:160, 
l6C·7 _

56 X=---
20 ' 

M (CnH~n) =X r/MoJJb, 
m(CnH2n) =x r; 
M (Br2) = 160 r/MOJ!b, 
m ( Br2 ) =I 60 r. 

x=56 It CnH2n. 

2) 3THJieH yrJieBO.li.OpO)l.biH, <fJopMyJiaCbiHbl 'faO.HpbiC: 
56 

Cni-hn=56i 12n+2n='56i 14n=56~ n=- ==4 C4Hs 
14 



17-35. 3THJieH se nponuJieH ra3JiapbiHbiH. rapbiHJJ.I;>ICbiHbi 16,8 Jl 
tlpoM lhiJieH oupJielilJJ.HpHJieHJJ.e 148 r 6poMHJJ. rapbiHJJ.hiCbiHbl sMe ... 
Jlt' rcTHpJJ.H. BalllKbl ras rapbiHJJ.biCbJHJJ.a xep 6ap ra3biH. Hdqe reB• 
py~111 Gap. 

1le3yJJHWH. 1) foii 3TMJJeH rasbl x JI 6o.'lyn, OHJJ.a nponnneH 
( lfi,H- x) JI 6oJiap. 

2) X JI 9THJieH Haqe rpaM AM6pOM9TaH 9MeJie reTHpAaH)J.llfllHH 

X Jl a r 

<~Jf4 + Brz_;C2H4"fir2 ---
~'2,4J! -~ 

I
. Vm=22,4 JI/~toilb,. V(C2H1}=-22,4 J1 
M(C 2 H4Br2 )=188 r(MOJib, 

lm(C 2 l-I 4Br2)=188 r 

'!'). 1 188 188 i ' ··=a· a=- r • '" • . . • 22,4 

3) ( 16,8-x) n C3H6 Halle rpaM JJ.H6poMrrporraH SlMeJie rerHpt~ 
ti:Ji IJlHrHHH xacanJiaSipblc: 

(16,8-x) .~ a r 

-C~He + Br2 -+-CsHaBr2 
--22::rjj 202 r 

\1m= 22,4 JI/MOJ!b, 

V(CsH6) =22,4 n, 
M (CsH6Br2) =;.~Q2 r/MOJiti, 
m(CsHaBr2-202 r. 

(16,8-x) :22,4=b:202; b = 202(16,8-x) 33~,3,t?-202x 

22,4 22,4 
b- 3393,6-202x C H B 

- 22,4 r 3 a rJ. 

4) Wepre repa awai<.D.ai<hl .D.enJieMaHH aJISipbie. 

!B8 x + 3383,6-202x _ 148, 
22,4 22

,
4 

, 188 x+3393,6-202 x-3315,2. 

14 X=78,4, x-5,6 n C1H,, V(CaHe) -16,8-5,6-11,2, , 
V(CsHo).,. I 1,2 Jl. 

17-36. Dpeaen yrneBO.llOPO.llhlll 1,2- .llH<5,P~H.llJIH eHyMHHt 
118TpHA MCT8Jibl rornyJI811.ll8 1,03 r H8TpHt\ 6pQ11U/\l S9 0,21 P 9TIM. : 
Jieu yr;IcuoJI.opo.llbl &JJhiH.llhl. Ouyll «t>opMyJiacblitl!r lanManbl •. .Ue. 
JieMCCIIfllf H3M8JI}l, 

lfa3yJJHWH. 1). Ehanea yrJieBO.llOpO.llbiHhiH: MOJillp MaccachiHJf 
TanHpblc: 

1,03 0,21 r- M (NaJ?()- .03 rJMOJJJ), 
CnH2nBr2 +2Na-+2NaBr+CnH2n m(NaBr) -103 r·2-206 .. 

206 r x r M (Cnlisn)'.i.x rJMoJIJ), 
· m(CnH2n) -x r. 

206·0.21 1,03:206=0,2l:x, x= -·-::\-· ==42, x=42 r M(CnH2n) • 
1,0, 

~2 1'/MOJib. 
2) 3niJieH yrJieBO.llOPOJlbiHblll cpopMyJiaCh!Hhl TanHphiCJ 



12n+2n=42, 14n=42, 
42 n= ..... =3. 
14 

Y rJieao.n.opO.ll. b!H cj:JopMyo1dCbi C3Hti. Lte !i,1eMeCHHH 5l3HPbiC: 
CH2Br-CHBr-CHg+2Na-+CH2=CH-CH3+2NaBr. 

17-37. EhaHhiH. JI.enr.n:pHp.!IeHMerHHJJ.eH 3THJieH aJIHaHJJ.a 3MeJie 
reJieH rasJiapbiH. respyMR (eH.KH mepTJiepe reTHpHJieHJJ.e) ei~KYCHH.· 
!,P.eH 10 Jl apT.lf.bl. a) H<llfe J!HTp 9T8H .n:erH,11.pHpJieHJJ.H; 6) H<llfe JIHTp 
&THJieH 9MeJJe reJIJI.H? 

lle3yJIHl.lJH. 1) PeaKU,HHHhiH .n:eHJ1eMecHHI1 H3MaK 6HJJeH, peaK~ 
JlHSI.ll.aH coa se ea reapyMJiepHH: Tanaay JJ.biHbi 6HJIH8pl1c: 

C2Hs= C2H4 + H2 
I Jl 1 H I ]) 

PeaKU,HHJJ.aH ea 1 JI, coH. I+ I= 2 JI, TanasyJJ.bl 2- 1 = 1 JI. Illy 
KSHYHhlJJbiK.UaH yryp aJibm: a) Haqe n C2H6 .n:erH.LJ:pHpJieHeHJJ.HrHHH 
zacanJiaHphiC. 1 JJ respyM KeneneHJI.e 1 JJ C2Hs peaKU,H.H mpflap. 

10·1 10 JI - I I - X Jl ,_; I I -
%--

1 
= 10 JI, x=lO JI C2H 6 .n.erH.n.pHpJieH.u». 

(S) Haqe JIHTp C2H4 9MeJie reJiilaH.n.HrHHH xacanJlaH))hiC: 
1 JI KeneJieu.n.e l JI C2H4 
10 Jl - ----X JI 

10·1 
1:10= l:x, x= -. -

1 
= 10, x= 10 JI C2H4. 

~nentJieH Be .uueH yrneso,nopot~,napbt. (AJIKHHnep Be anKat~,HeHJiep) 

17-38 . .Ily3yMH C5Ha 6oJiaH yrJieao.n.opo.ll.hiH: MYMKHH 6oJiaH 
JI30MepJiepHHH H3MaJibl. 

lle3ynnrnn. C5H8 JI.HeH ae aueniJieH yrJJeao.n.opo.nJiapb!HbiH: YMY• 
Mbl ¢opMyJiaChiHa CnH2n-2 .norpbl rem'.faHJIHrH YliHH, ,nHeH se aueo 
1l'HJJeH yrJieBo.nopo.n.Jiapbi repHym.naKH H30MepJiepHHH fl3b!II 6HJie .. 
pH c. 

C 5Ha-HH. .n,HeH yrJJeso.nopo.n.Jiapbi repHym.n,aKH H30MepJiepu: 
1) CH2=C=CH-CH2-CH3 neura.nHeH- 1,2 
2) CH2=CH-CH=CH-CHa IIeHTa,llHeH- 1,3 
3) CH2=CH-CH2-CH=CH2 neuTa.nHeH- 1-4 

l 2 3 4 5 
4) CH3-CH=C=CH-CH3 neura.n.HeH- 2,3 

l 2 ' 3 4 
6) CH2=C=C-CH3 - 3- MeTHJI6yra.n.HeH- 1,2 

t 
CHs 

I 2 3 4 
6) CH2=C-CH=CH2 2- MeTHJioyraJJ,HeH- 1,3 

I 
CHa 



«S) AuerHJieH yrJiesoJJ.opoJI.Jiapbl repHymHHJI.aKH H30MepJiepH: , 
1) CH_C-CH2-CH2-CHs- neHTHH- 1 ...i 

1 2 3 4 
2} CHa-C; C-CH2-CHs- neHTHH - 2 

1 2 3 4 
3) CH= C-CH-CH3 -3 MCTHJI6yTHII 

I 
CH, 

17-39. npaKTHKH tibi1\biMbi 80% OOJica, 57,6 l' K8JibUHH Kap-:· 
lJH,D:HH,D:eH Haqe JIHTp aUeTHJieH 8JIM8K 6oJiap? 

1le3yJJHUJH: 1). TeopnH 6oiOHl1a 57,6 r KaJibUHH Kap6HJJ.HH.ll.CH 
IIGLie JII!Tp aueniJieH aJIMaK 6oJIHH)I.hirhiHbl xacariJiaHpbrc: 

57,6 r x Jl M (CaC2) =64 r/MOJib, 
CaC2+2H20=C2H2+Ca(OH) 2 m(CaC2) =64 r; 
64f 22,4 JJ Vm=22,4 JI/MOJih, 

V(C2H2) =22,4 JI. 

::,7,6:64 = x:22,4, x= 57
•
6

'
22

'
4 =20 16 = 10 16 C H 

64 
, , X , Jl 2 2· 

2) npaKTHKa,n:a Haqe JIHTp 8JlbiH8H)I.blfbiHb! KeCrHTJICH8pHCI 
100 JI-,D:eH 80 JI, 

20,16-~-XJI 

X= 16, 128 Jl C2H2. 

100:20,16=80:x, x- 20
•
16

'
80

""" 16,128. 
100 

17-40. AHa.nil3 reqrrpHJieH TCXHHKH K8JlbUHll Kap6H,D:HHHil 50 
rpaMbiHJI.aH 13,44 JI C2H2 aJIHhiTI,D:bi. Texm-IKH KaJIJ>UHii Kap6IIJJ.IIH,n:e 
apacca CaCz Haqe npoueHT TYTHp? 

lJe3yJmUJH. 1) AJiblHaH· auenrJieH oo!OH"la apacca CaC2-HII~ 
MyK.n,apbiHbi KecnrTJieihlpuc: 

x r 13.44 JI 

CaC2+2H20=C2H2 +Ca(OH)2 
M(CaC2 =64 r/MoJib, 
m(CaC2) =64 Fi 

~ 22,4n Vm = 22,4 JI/MOJ!h, 
V ( C2H2) == 22,4 JI. 

x:64= 13,44:22,4, X= 64·13,44 =38 4 
22,4 t t 

x==38,4 P. 

2) TexHHKH KaJihUHfi Kap6n,n:rm,n:e apacca CaC2 Haqe npouea1 
TYTHH,D:hirhiHbi xacanJiaHpbrc: - -"-~-·- ..... 

50 rpaM,n:a 38,4 P. CaC2 Ciap. 
100 r---,-- x v -,-

- 38,4· 100 76 8 50:100=38,4:x, x- == , , 
50 

17-41. 5,4 r yrJreaoJI,opo,ll. C4H6 2,24 a BOJJ.opo.o. CinJieH rHJI.pH~ 
.neH,n:H. PeaKUHHHblH. uermKecHHJJ.e xaitc1:11 yrJieBO.li.OPOJI. aJIHap? 

IJeaynHUJH C4H6-HbiH. JIOJibl JI.OfiMaKJihirH yqua 1 MOJib yrJieBOtl 
.gopoJI.a 2 MOJib Ha repeK. llloaa rep_a·A,e p_eaK!J.HB rnpitaH MaJJ.Jl.&tt 

PI 



nap~IH MYK.n.ap rarHalllbJK_JJapEJH~ 6apJJan--repaapHc. Srep I: 1 
raTIWlllhiK.n.a 6oJJca, oH.n.a 9THJJeH yrJJeao.nopo.nbl .9MeJJe reJJep; 1 :f 
6oJJca, .n.o~H (npe.neJJ) yrJJeao.nopo.zt sMeJJe rencp. 

(c H 5,4 r . ( 2 24 Jl 
'I • 6>... -o,1 MOJlb, v H.>- • -0,1 MOJ!b, 

54 r{t.WJ!b 22,4 JJ./MOJib 

v~ (C.He): v (H2) ... 0,1:0,1 == 1:1 6oJJaHJIIolrbi y'IHH, 
C4He + Hz--+C.Ha sMeJit. .V<¢'Jiep. 
17-42. 48,2 T CSyraJJ.Hell- 1 1 &JIMaK ytJHH .llbiKhi3JI&Irb' 

0,8 r/MJI 60JI8H &THJI CDHpTHHHll Haqe MHJIJIHJIHTpH repeK?. 
lJa3yJIHlliH. 

x r 43,2 r 
2C2HoOH---+CH2""'CH-CH;:CH2+2H20+H2 

92r 5~ 

1) CnHpnm. M accacblH~ T&DHpblCI 

M (C,H6) ... 54 r/MoJI&, x:92=43,2:54, 
m(C4H6) =54 r. _ ,... 92·43,2 ""' 6 M (C2HsOH) =46 r/MOJJo1 ~ · 54 

73• • 
m(C2H50H) -46·2==92 rt x-73,6 r C2H:.O r. 

2) Haqe MHJIJIHJIHTp CDHpT repeK.D.HFHHH KeCrHTJieiiapHCJ 

V= ~ =-
73

·
6 

=92. V(C2HsOH) :a:92 MJJ. 
p 0,8 

17-23. 10,8 rpaM .nueu yrneso.nopo,ll.bl t5poM 6HJieH 6npnemea· 
.zr.e 74,8 T Tetpa6poMH.ll sMeJJe retHpJlH. OJJ )lHeH yrJieao.n.opO.D.bHl 
cl>opMyJiaCbJHbl T8IIM8Jlbl 0 H30MepJJepHHH H3M8Jlbl. 

lJaay JJHlliH. 1) .Uueu yrneso.u.opO.D.biHblll MOJIHp MaccacbJHbl Tan· 
HpbiCI 

10,8 r 74,8-10,8=64 r 

Cnfi';n- 2 + 2Br2---+CnH2nBr• 
---xr 320 r 

10 8·x=64·320 x-=: 10
•
8

•
320 ""'"54 , . . • - 64 - • 

M (CnH2,1 -~) ==x r/MOJih1 

m ( CnH2p-2 ) = x r; 
M (Br2) == 160 r/MOJJb, 
m(Br2) =160 r·2=320 r, 

x=54 r, 
M(CnH2n- 2 ) =54 r/MOJib. 

2) .Uuea yr Jieao.nopo.n.hlHbiH. ¢opMyJiachiHhi tarrHpbiC: 
sr 

Cni-hn- 2 ...,54; 12n+2n-54+2. 14n=56, n= 1 ~ =4. 

C4H6 H30MepJiepn: CH2==C=CH-CHs; 
CH2=CH-CH=CH2 
,(6yTa.n.HeH- 1,2) (oyra.u.wea- 1,3). 

17-44. YrJJeBO)J.OpO,ll,blll ¢opMyJiaCb!Hbl CxHy 6uJieH oeJIJI;}ll, 
yrJieBo.nopo.n HH8H)J.a t'ioJiyn FetJiiau peaKUHHHblll )J.eH;JieMecmmu 
MaTeMaTHKH 8!-lJJaTM8Cb!Hbi H3MaJiht, 

lJa3yJIHlliH. Cx.Hy+ (x+0,25y) 0 2=xC02±0,5yH20 C-HHH; caHbi 

238 



~ 6onaHJiblrhl yqHH C02-HHH. eH.ya.a.eHH x roihipbiC. H-hn~ caHbl y 

~onaHJiblrbl yqHH H 20-Hb1H. eH.yH.lleH OHYH. HpbiCbiHhi X = (0,5 y) . 2 
rof"IHpblC • .lJ.eH.JIHfHH. car T8p8llbiH,ll8Kbl KHCJIOpO)J. 3TOMJI3pb!Hbl 
>~<.<'MJieiiapHc. 2x+0,5y . .UeH.JIHrHH. qen raparrbiH)J.a 02·HHH. eaya"~ 
1CH (2x+0,5y) ·HH. H:pbiCbiHbi, HfHbl x+0,25y f0H1Ipb!C. 

17-45. YrJieBo.D.opo.n:blH. YMYMbl ¢opMyJiacbi CnH211-2 ooJIHHJibl• 
11>1 yqHH HHbiiii peaKnHHCblHbiH. )(eH,JieMeCHHHH, M3TeMaTIIKH aH.JiaT~ 

M :tCb!Hbi H3M3Jibi. 
11a3yJIHlllH. CnH2 ~ 1 2+(1,5n-0,5)02=nC02+ (n-1)H20· 
Car raparrhiHJJ.a C02-HHH. eayH.n:eu n roi'rHpbrc. H20·HhiH. erwa•. 

JLeH (2n-2) -HHH. HphiChiHbi (n-1) roiiHpbiC. Car.uaKhi KHCJiopo.D.~ 
11\CMJieiie>puc: 2n + ( n-1) == {3n-1). Y:err)J.e OHYH. HpbiCb!Hbl roa"! 
11phrc (I ,5n-0,5) 02. 

17-46. TexHHKH KaJihnnii Kap6HJJ.HHHH. 40 r-hi cys 6n.r1en 6Hp• 
JteiiiJJ.HpnJieH)J.e 11,2 JI anernnea 9MeJie reJI)J.H. TexHHKH KaJihUHA 
l\ap6u.n:HHJJ.e apacca CaC2 Haqe nponeHr ryrHp. ()K,ora6hl: 80%.) 

17-47. CnH2n-2 ¢opMyJia JiaiiblK reJiiiaH yrJieBOJJ.OpOJJ.biH. 6yry 
.HbiH. 3 JI-HHH, HHMarbiHa 21 JI KHCJiop_~JJ. xapqJiaHJJ.bi. OJI yrJieso,llo• 
po.n:hiH ¢opMyJiachiHbl ra,nMaJibi. ()K.ora6bi: CsH8.) (17-44-HJK.H 
Mecena cep.) 

17-48. Bo.D.opo.n:a repa AbiKbi3Jibirbl 20 ooJiaH anenwen yrne-~ 
BOJJ.OpOJJ.hiHhiH. ¢opMyJiacbiHhi ranMaJibl. 0HyH. MYMKHH ooJiaH H30oJ 
MepHHH H3MaJibi. ()K,ora6bi: CaH4, 2 caHbl H30MepH 6ap.) 

ApoMaTnK yrneuo,llopo.a.nap (apeanep) 
17-49 • .ll.y3yMH C7H7Cl 6oJiaH apoMaTHK yrJieso)J.opOJJ.biH. H3Qot 

MepnepHHH SI3M8Jibl, 
IJe3yJIHWH. 

J- XJIOp- 2 -'MeTHJit'leH30JI 
(opTa-XJIOpMeTHJit'leH30JI) 

1 - J;JJOp - 3 MeTBJJ , 
6~ 
(Mer~i!~Dtp· 
MeTHJtueitfiJt) 

1 - XJIOp 4 - MeTIUI 6eH~~ 
(napa xnop MeTHJI cieusOJI 



"17-
0
50. DpaKrHKa.na aJihiHaHhl Teoprni 6moHtta aJibiHMaJihtchl .. 

llbJH 80 Yo -H .n.Hiiun xacanJian, 10,4 r 6eH30JI aJIMaK yqHH Halle JJHTP. 
auerH"~eH repeK? 

11e3y.1HWH. 1) PiurrH 6oJIMaH.lla (reopiHI 6oiOHlla) Halle rpaM 
6eH30JI aJihiHM aJihl.li.birhiHhi xacanJiaHphiCI 

10,4 r 80% 

xr 100% 10,4:x=80:100, = l0,4.IOO =13 
X 80 ' 

X= 13 r. 

2) 13 r 6eH30JI a JIM aK YliHH uaqe •JI aueruJieH repeK,li.HrHHH Kec­
rurJieiiapuc: 

X Jl to 13 r 

3C2H2~C5He 
67,2 Jl -'lSf 

M(CsHs) =78 rlMOJib, m(C6Hs) =78 Fl 
Vm=22,4 JJ, 

V(C2H2) =22,4 JI·3=67,2 n. 

x:67,2= 13:78, 

17-51. 10, 6 P .llHMeTHJI6eH30JI (KCHJIOJI) SIKbiJI8H.lla 9MeJie 
reJieH yrJiepo.n (IV) OKCHJI.H IOOfo,JIH 80 r NaOH sprHHHHHHe roft· 
OepHJIJI.H .. HermK.e.n.e Haxumi Ma.n..n.a sMeJie reJiep? 0HyH. MaccacblHN 
xacanJiaM aJihi. · 

17-52. KlicJiopo.lla repa Jl.hiKbi3Jibirhl 2,875 60JiaH apoMaTHK 
yrJJeBO.li.OpOJI.hlH, <f>opMyJiaCh!Hbl H3M8Jibl. 

lJe3yJIHWH. I) ApoMaTMK yrJJeBOJI.OpOJI.hiH. MOJIHp Maccacb!Hbl 
nnHphlc: M=32·D(02), M=32·2,875""'92 r/MOJib. 

2) ApoMaTHK yrJJeBO.llOpo.nJiapbiH. ¥MYMbi <f>opMyJiachiH.llaH yryp 
8Jiblfl yr JieBOJI.OpOJI.biH. <f>opMy.'laCh!Hbl TarrHphiC. 

CnH2n- e""' 92t 12n + 2n-6 = 92, 14n = 92 + 6, 
'98 

14n=98, n= 
14

=7, n=7. YrJJeBO.llOpO.llhlH. <f>opMyJiacbl: 

C1Ha. 

YrJieBO.nopo,!I.JJap 

. 17-53. YrJiepo.n. (VI) OKCH.llHHe repa .llhiKbi3Jihirhl 1 l)oJiaH yr• 
neso.n.opO.llblH 2,2 rpaMhi HKhiJIBH.lla 6,6 r C02 se 3,6 r H20 9MeJie 
reJI.llH. OJI yrJieBO.llOPO.llbiH. c:j:>opMyJiachiHbi ranMaJihi . 

. IJ93fJIHWH. I ycyn. 1- YrJieBO.llopO.llhiH MOJIHp Maccacb!Hbl xa. 
canJiaHpbic: M=44·D(C02)=44·1=44 r/MOJJb. 

2) 3MeJie reJieu C02 6ol0Hlla HKbl.haH MB.ll..ll.B.lla, Hatie rpaM yr-. 
11epo.ll 6ap.llhifhiHhi xacanJiaHphrc: 
M (C02) =44 r/MOJih, m(C02) = 12+32=44 v. 
• 44 r C02-.lle 12 v C 6ap. 

. 6,6 x, 44:6,6= 12:x. 6,6·12 I 8 «•--= ~' 44 • J 
«= 1.8, 0. 



3) 3MeJie reJieH cya ISoroHqa ao.n:opOJI.hiH. MaccachiHbl xetcau· 
llllllphiC: 

M(H20)==18 r/MOJib, m(H20)==2+16=18 r, 
18 r cyaJI.a 2 r H 6ap 

3,6·2 
3,6 r--, x-·-18:3,6=2:x, x= 18=0,4, x=0,4 r H2. 

4) 5IKbiJiaH yrJieBOJI.OpOJI.biH. Maccacbi: 1,8 r+0,4 r=2,2 r. 
5) YrJI·eaoJI.opoJI.biH: <PopMyJiaCbiHbi tanHphic: 

C:H= ~: t 
0

;
4 =0~15:4,0=3:8. 

YrJieBoJI.opo.UbiH: <tJopMyJiacbl CsHs, M(CsHs) =44 r/MOJib. 
II ycyJI. YrJieBoJI.opo.n:bl CxHy ,n:uiilm 6eJJJJ8JIHIC 17 -5-H)KH Me~ 

CCJie.U~KH HJibl HHbi!ll peaKUHHCb!HbiH. J(eH,JJeMeCHHII H35lpb!C Be X, Y• 
•HH oaxaJiapb!Hhi TaiiHpblc: 

M (CxHy) =44 r/MOJib, 
:2,:2 r 6,6 r 3,6 r m(CxHy) =44 r; 

CxHy+ (x+0,25y)02 ==xC02 +0,5yH20 M(C02) =44 r/MoJib, 
447 44 .x 9y r m(C02) =44 r; 

a) 2,2:44=6,6:44x. 

(S) 2,2:44=3,6:9y, 

<llopMyJia: C3Hs 

m (H20) = 18 r/MOJlb, 
m(H20) = 18 r·0,5y,;,.gy r. 

~- 44·6,6=3 x= 3,, 
2,2 • 

44·3,6 8 8 y== 2,2s= ' X= . 

III ycyn. I) YrJieso.n:opo.n; HKbiJiaH..Qa sMe.Jie reJieH C02-HH MYK~ 
66 

.n.apbiHbl xacarr.JiaHpbrc: M(C02) ==44 r/MO.Jib; 'I (C02) == ~4 = 

- 0,15 MOJlb. 
2) llloHyH. HJibi·.ZJ.a sMeJie FeJieH cyaya MyK.n.apbiHbi xacarrna .. 

Hphlc: M(H20) = 18 r/MOJib, 'I (H:0) = ~: =0,2 r/MO.Jib, !lleHJie• 

JJHK.lle sMe.Jie re.JieH Ma..Q.llaJiapbiH. MYK.llap raTHalllbirbi 'I (C02)f 
r v (H20) ==0,15:0,2= 15:20=3:4. HeTH)I(e.n:e 6Hp M0•1b yrJieBOJI.O• 
POJJ. HH8HJI.a 3 MOJib C02 sMeJie reJiep, .n;HliMeK, yrJieso.n:opo.n:.n;a 3 
aTOM C 6ap. 4 MOJib cya 3Mene re;rea 6oJica, yr;resoJI.opo.n:JI.a 8 aTO• 
so.nopo.n: 6ap. Oa.n:a, yr;reao.n;opo.n;biH. MO.JieKy.JIHp $opMyJiacblt 

CsHs·.ZI.Hp. 
17-54. Aso.n:a repa JlbiKbi3.Jibifbi 2 Oo.JiaH yrJieBOJI.OpOJI.biH 2,8 

r-hi HKbiJiaH.n;a 0,2 MOJib C02 ae 0,2 MOJib H20 3MeJie reJIJI.H. OJJ 
yrJieBO)l.OpO,llbiH. cpopMyJiaCbiHbl T8IIM8Jlbl Be MYMKHH 6oJiaH H3~ 
MepJJepHHH H3M8Jibl. 

lJesyJIHWH. 1) Yrneso.n:opO.llbiH MOJIHp MaccacbiHbl xacanJia4 
Hphlc: M=28D(N2) ==28·2==56 r/MO.Jib. (BKap.n:aKbi MecemmuiJ. Ill 
16 SaKas l'l! 2852. 2fl 



ycyJJ 6rweH qe3yJJHWHH.ll.eH nefi.ll. aJiaHHpbiC,. ce6a6H 6y ep.ll.e 61Be 
9MeJJe reJJeH M<l /.J..ll. aJiaphiH MOJib MyK.n.apbl 6eJIJJH). 

2) 8 MeJie reJJeH Ma.ll..n.aJJapbrH. MYK.ll.ap raTHalllbiKJiapbi 0,2:0,2= 
=1:1, oH.n. a ¢opMyJJa CH2 6oJiap, OHYH. MOJl~P Maccacbi M(CH2) = 
•14 r/MOJib. 3MMa 56 r/MOJlb 6oJJMaJJbi. XaKbiKbi ¢opMyJia HEme­
Keli Q:>opMyJJa,llaH (56:14=4) 4 3CCe Ken 60J1MaJibt, SlfHbl 4(CH2) = 
=C•Ha, M(C4Hs) =56 r/MOJJb By ycyJl.U.a HJ!Im6aw.u.a HKhiJiaH yr· 
neBO,li,OpO,li,blH MaccacbJH,llaH neif.u.aJiaHMarhiH reperu eK. HH.ll.l1KJ 
HUJJie)!<eK ycyJibiMbl3.U.a OJl repeK 6oJIHp. 

MeceJieM: I). YrJJeso.u.op OJlblH, MOJJSip MaccacbiHbl Tamrphh 

M= 28 D (N2), M=28· 2=56 r/MOJib. 

2) Yrneso.u.opO.U.hiH cpopMyJiacbiHbi Tan51pbrc: 

2,tl r 0,2 MOJi b 0,2 M OJib M (CxHy) =56 r7MOJib, 
CxHy+ (x+0,25y)02=xC02+0.5yH20 m(CxHy=56 r, 
~ x MOJib 0,5y MOJib V (C02) =X MOJib, 

'I (H20) =0,5y MOJib. 

·a} 2,8:56=0,2:x, 

6) 2,8:56=0,2:0,5y, 

X= 56·0,2= 4 2,8 , 

- 56·0,2 -8 
Y- 2,8 ·0,5- ' 

X=4; 

y=B. 

OH.u.a yrneBO.ll.OPO.U.hiH. cpopMyJiacbi C4Hs 6onap. 
2) C4Hs-HH: H30MepnepH. On 3THJieH ae U.HKJIO!lapa<fJHH yrJieso­

•opO.ll.blHa .norpbl rem~ap. 
3) 3THJJeH yrneao.nopO.ll.Jiapbl repHylllHH.ll.aKH H30MepJieprr: 
a) CH2=CH-Clh-CHa 6yreH- 1. 6) CHa-CH=CH-CHs 

6yreH- 2; CH2=C-CHa- MeTHnnponeH -1. 
I 
CHa 

4) UaKnonapo<fJRHJiep repnyiiiyH.naKH usoMepnepH: a) H2C-CH2 
! I 

tS) 
CH~ H 
/'/ 

H2C-C-CHa 
MeTnJillHKJionporraH. 

H2C-CH2 
UHKJio6yTaH 

17-55. ByryHbiH. a3oTa repa .U.hiKbi3Jlhirbl 3,5 6onaH yrJieao,no. 
poJI.biH. 7 rpaMbl HKbiJiaH.n.a 11,2 JI CO:~ Be 9 r cya sMeJie ren.u.H. 0.11 
trneso.uopo,nh!H. ¢opMyJiacblHbl TanMaJibl. I 

lJ93fJIHWH. 1) Yrneao.D.opoJI.biH. MOJIHP Maccacb!Hhl TanHphlc: 
M=28·D(N2), M=28·3,5=98. 

2) YrJieao.n.opoJI.bill !f>opMyJiaChiHhl TartHpblal 

Itt 



M (CxHy) =98 rjM GJl b• 

''~- ~ 9 1 m(CxHy) ==98 r, 
CxHy+ (x+0,25y) 0 2=xCOz+0,5y H20 M (HzO) = 18 r/Monb. 
~!Br 22,4x ,q \i y V(C02) =X 22,4 n, 

Vm = 22,4 JI/MOJJb, 
m(H20) =9y I', 

a) 7:98= 11,2:22,4 X, X= 98·11 ,2 --7 
7·22,4 ' 

x=7. 

6) 7:98=9:9y, X= 14. 

Yr.rJeBoD,opo.n:biH cpopMyJJaCbi C1Hu. 
17-56. respyM raTH8WbiKJiapbi: 14 Jl CH4 Be 1,12 Jl C2He 6~ 

JJan ra3 rapb!HJJ.biCbiHbiH: MOJIHp Maccacbl HaXHJJH oonap? 
1Ie3yJIHUJH. 1) 1,4 n CH4-HH: Maccacbll!bl xacannaHphlo. 

M(CH4)==16r/MOJib, m(CH4)-~~ ·V -IG.J,<I =1 P. 
Vm 22,4 

?2,4 JI-HU Maccacbl 16 P, 

I, 4 n - ·--- ·- rX r 22,4: 1,4= 16:x, 1,4· 16 1 X==--- == 
22,4 • 

2) 1,12 n C2Hs·Hil MaccacbiHbi xacanJiaHpbiG. 
22,4 JI C2Hs-biU MaccacbJ 30 P. 

1,12 n --.. --,-- x n 22,4:1,12=30:x, 
I, 12·30 l r:: X·-=--= ,J 

22,4 •• 

X=~~ ' 

X= 1,5 P,; 

3) fasJiapblll reapyMHHIHl Be MaccaJiapb!Hblll >I(.€MHHH TBIU!p~OI 
1,4 n+ 1,12 JI=2,52 n; 1 r+ 1,5 r=2,5 r. ..··- ~ 

4) fas rapbiHJJ.blCbiHblll MOJI5Ip M8CC8Cb!Hbi KecrHTJieiiaP.HCI 
2,52 JI-HU Maccacbl 2,5 r. 
22,4 Jl - -,--,--X fl 

5 2 
,.. 22,4•2,5 22 n 2 l 2, 2:22,4= ,u:X, X= c:: . , rX= -c. l' , MOJII:), 

2,52 

17-57. 3,3. r aueTHJJeH se Merau raanapbiHbll:l rapblHJlbiCiiJ 
3,92 Jt 6onca, OHM! xep 6up r a3 Halle JIHTP TYTHP (K. m.)? : 
. li93VJIHUIH. ron C2H2 X Jl 6oncyH. Oa.u.a V(CH..) = {3.92-xl~ 
6oJJap. -- · 

1) X JI C2H2 MaccacbiHhl xacanJJaHpbiC1 
22,4 JI C2I-h·Hfl MaccaCbl 26 r. 

26x l3x 
x JI ·-,,--, --·-- 11-,- av 22,4:x=26:a, a= 22•4- 11,2t 

13 x 
a== -r. 

11,2 
2. ·(3,92-x) .n CH4-mt MaccachiHbl xacannaHphla. 

16* 



22,4 JI CH4-HH. Maccachl 16 ll 

• (3,92-X/JI bll 
22,4: (3,92-x) = I6·b 

b 
(3,92-x)·l5 3,92-x 

== =- r. 
22,4 1,4 

EKap.rr.aKbl MarJiyMaTJiap.ll.aH aiiiaK.n.aKhl .n.eH.JieMaHH aJiapblc: a+b== 
== 3,3 6oJIMaJibi, oaxaJiapbiHbl epHH.ll.e roihrpblc: 

13
x = 

3
•
92

-x =3 3 13x+31 36-8 ==36 96 5 =56 112 l 4 ' ' I X ' , X , I . ' 
56 

x= t=l,l2 JI, x=l,l2 JI C2H2, V(CH4)=3,92 JI-1,12 JI=2,8 JJ. 

17-58. MeTaH ae. 9THJieH rasnapbiHbiH. 800 MJI raphiH.ll.hlCbl 
6poM CYBYHbiH: 50 r 8% ·Jill 9prHHHHH peH,KCH3JleH.ll.Hp.ll.H. r apb!H• 
Jl.b!Jla reapyMrr 6o10uqa STHJleH H::>tie npou.eHT TYTHp? 

qe3yJnniin:. l) BpoM cyayH.ll.a H~qe rpaM 6poM 6ap.ll.bifbiHhl Kec-
rHTJieiiapHc: . 

100 r-.rr.a 8 r Br 
50 r-.ZI.a x r -,-

50·8 
100:50=8:x, x== - ==4 1', x-=4 r Br. 

100 

2) fapbiH.ll.bl.ll.a H::>'Ie JlHTp STHJieH 6ap.rr.hlrhiHbi xacanJial'!pbiC: 

_x "1 _ _±_E_ IM (Br2) = 160 r/MOJib, m (Br2 ) = 160 r. 
C2H4+Br2-::-+C2H4Br2 / Vm=22,4 JI/MOJih, V(CzH 4) =22,4 JI. 
22-4 rr 160 r 

22,4·4 . 
X:22,4=4:160, X= 

1
·-· =0,56 JI, X=560 MJI. 
60 

3) fas raphiHAhiCbiH.IJ.a 9THJleH reBpyMrr 6oiOHT-Ia Haqe npou.eHT 
lfyniHJJ.hlrb!Hbi xacanJial'!phic: 800 MJI-.ZI.e 560 MJI. CzH4 

100 MJI --,-- X MJI 

800:100=560:x, x= 
10~~~ 60 ==70, · x=70%. 

17;:_59, 3TaH se 9THJieu rasJiapb1HbiH. 5 r rapbiH.ll.biChl ru.a;pnp­
lletieH.ll.e f83 rapbiH.ll.biCb!HblH, Maccachl 5,2 f 60JI.ll:hl. faa rapbiH.ll.bl• 
C::hlH.ll.a Maccacbl 6oiOHtia nnJieH ·Heqe npou.eHT TYTSip? 

q93VJilfllHt. rapbiH.ll.bl.lJ:8Kbi 9THJieH Haqe rpaM BO.ll.OpOAhl 6Hp· 
llelll.ll.HpeHJJ.HrHHH TanHpblc: 5,2 r-5 r=0,2 r H2. 

2) Bo.rr.opo.ll. 6oiOHqa rapbiH.ll.bi.ll.3Khl STHJieHHH. MaccachiHhl xa­
canJiaHpbic • 

••• 



·' : ~>,"\ = 0,2:2, 28-0,2 28 X==-- = 2 ' • 

3) f 83 rapbiH.l{biCblH.ll.8 HG'le npoqeHl' STHjl{;H 6ap.D.bll'b!lH>! X a~ 
I':IIIJI35!pb1C: 
f> ,. raphiH.lJ.hi.D.a 2,8 u. 

100 r. XP. 

5: I 00 = 2,8:x; X __ 2,8·IOO =56 5601' 
" , X= 70• 
<> 

17-60. MeTaH se sTan ra3JJaphiHhiH: rapbiHJ.lhiChiHhiH: 7 mnpu 
sn;bWaH.na sMeJJe reJieH yrJiepo.n (IV) OKCH.ll.R, xeK cysyHa roiioe ... 
plUieH,rr,e 37,5 r qeKyHAH 9MeJie reTHpJLH. fapbiH.ll.hlHb!H, .ll.Y3YMHH,ll.e 
xcp 6Hp ra3,rr,aH HG'le mnp 6ap? 

lJagy JIHI.mt. l) r a3Jiap HKbiJJaH.n.a H8'le JIHTp C02 9MeJJe reJIIUI"\ 
JlHp. 0Hhi xeK cyBhi OHJJeH 6upJJeW.ll.HpHJJeH.n.e sMeJie reJieH CaCOa 
6oiOH'la xacarrJJaHphic: 

37,5 r x 

Ca(OH)2+C02=CaCOa+I-IzO 
M (CaCOs) = 100 r/MOJib} 
m (CaC08) = 100 r, 

100 r 22,4JJ Vm = 22,4 .n/MOJib, 
V ( C02) == 22,4 n. 

37,5:100=x:22,4, 22,4·37,5 8 4 
X= = 

100 ' ' 
x=8,4 n C02. 

2) faa rapbiH.ll.hiCblH.ll.8Kb1 MeTaHblll respyMH X JI .lJ.HHHh 6eJJJI3-
o71HJ~. OH.n.a V(C2H6) = (7 n-x/n 6oJiap. 

3) x JI CH4 .tiHaH.n.a HatJe mnp C02 aMeJJe reniiaH.n.RmHH xacall• 
naBphic: · · 

x Jl a Jl 

CH, + 202 = C02 + 2H20 
Vm= 22,4 n/MOJib1 

V (CH4) =I n, 
"Til 1 Jl V (C02) == I JI. 

x:I =a: I, · l X 
a== - '~r:::x a==x n C02. 

3 ' 

4) (7-x) JI C2H6 .tiHan.na Ha'le n C02 aMene reJiilan.n.IIrHHll 
xacanJJaHphic: 

(7-x) JI ..i.!!._ I Vm=22,4 JI/MOJib, 
2C2H6+102=4C02+6H20 V(C2Hs) = 211, (V{C02) ...,4"' 

2.~ ~ 

(7-x) :2=b:4, b== <7-.x)·4 = 14-2x, 
2 

b-= (14-2x) n. 

HeTmK.eJI.e awaK.ll.8Kbl .n.eH:JieMaHH anapble~ 

~+ 14-2x=8,4; x= 14-8,4=5,6} x==5,6, x=5,6 n CH~ 

V(C:~H6) =7 n- 5.6 JI== 1,4 n. 



17-61. ByryHhiH. KHcnop_o.na repa .ll.hiKbi3JII:lrli 2,25 6oJiaR y1 
JJesoJJ.opoA.ua C- 83,33% ryrSip. On xaiicbl yrJJeso.nopo.n? 

lJe3yJiumu. 1). YrJieBOJJ.OpO.II.biH. MOJIHp MaccacbiHbl ramipblc: 
M=32D(02); M=32·2,25==72 r/MOJib. 
2) YrJieso.nopo.n.na yrnepo.nhiH. Haqe MaccacbiHhiH. 6ap.nblrbiHI 

KecnnneiiapHc: 100-.ne 83,33 r C 
72 r x r C 

100:72=83,33:x, X= 72·83,33 = 6Q 
100 , x=60 r C. 

3) Yrneso.nopo.n11.a so.nopo.II.hiH. Hat~e MaccacbiHbiH. 6ap.nblrhiHI 
KecnnneiiapHc: 100 r-.n:a 16,67 r H 

72 r xr 

100:72= 16,67:x, 72·16,67 12 
X= = 

100 • 
x= 12 r H. 

60 12 
4) <I>opMyJiaHbl ranSiphic: C:H= 

12 
z 1=5:12, C5Hu,. 

By MecemmH 9JieMeHrnepHI{ npou.eHT rarHallibiKJiapbiHbl aro1 
Maccanapbma 6eJIMeK 6HJieH xeM cpopMyJiaHN ranMaK 6oJiap. Oa 
,na HJIKH C8].(8 cpopMyJiaCbiHbi T8Db!I1, COH. X8Kb1Kli cpOpMYJI8CbiHI 
1·anMaJibl 6omtp. KauJiaTJiap.na oonca lJbiJIWblpbiMJibl caHJIB.J 
qbiKHp-.na KbJHllblJiblra 9JITHap. MeceJieM eKapKbl MecenaHH qese 
llHfU 

83 33 16,67 c H C:H-~ I -.--6,94:16,67=1:2,4=1·5:2,4·5=5:12 s lit 

M(CsHt2) =72 r/MOJlb. 

17-.62. Xosa rep a .li.NKht3JiblrN 1,93 6onaa yrJieso.nopo.n.na yr. 
11epo.Il 85,7% ryrRp. On yrneso.nopo.nbiH. tl>opMynacNHbl ranMaJIY. 

lJe3ynumu. 1) Yrneso.nopo.II.biH. MOnRp MaccacblHN ranRpLtCJ 
M=29D (xosa), M ==29·1,93 56 r/MOJlb. 

,., C H · 85,7 14 3 
2 wOpMyJI8Hbl T8Dllpb1C: : = ""}2 I -f--7,14:14,3==1:2, 

Ctl-h (M(CH2) = 14 rlMOJlb 6onMaJili. M-56 r/MOJlb, oH.na 
UKblKbl cl>opMyna: 56:14=4, 4(CH2) -C4H 8 M(C,H8) • 

66 r/MOJI~. 

Bapnar urn 

17-63. ArnaK,naKbl yrJieBOJlOPO.ll.biH. oyryHblll ].(biKbi3Jlblfbl n-.nt 
OTHOCHTeJI JJ.b!Kbl3Jiblfbi Be yrJiepOJI.biH. H-}la BO,li.OpOJJ.biH. M8CC8 npO. 
neHTH 6epHJIHap. YrJJeBO,li.OpO,ll.biH. cpopMyJJaCbJHbl TaDM8Jlbl. 



- -- -~ ····· --· ------

nbiKbi3JJblrbl ( p) I M'""" 
nb!Kb13Jiblfbl (P )' MaccaCbl I 

.ll·.l\3 OTHOCHTeJJ (npoueH'r. Jl·.l\8 OTHO· (llpOUCtiT 

.D.b!Kbl3Jiblfbl xaca6b!H.D.a) CIITeJI llb!Kb!S• x :;ca6om.aa) 
JJbJrhl 

I. O(N2) =I C-85,7% 16. I O(xoaa) =3,93 C-84,21% 
:l. p .. 1,339 r/JJ C-80% 17. O(C02)-l C-81,8% 
a. 0(02) =0,5 C-75% 18. p -=2,32 r/JI H-7,7% 
4. p = 1,96 r/JJ C-81,82% 19. 0(02) -1,25 C-90% 
6. O(N2)=3,5 H-14,3% 20. O(H2)-15 H-20% 
6. 0 (xosa) =0,896 C-92,3% 21. O(xosa) =2 C-82,75% 
1. O(N2)-l,5 C-85,7% . 22. O(H2)-8 H-25% 
B. 0(02) -2,125 C-88,23% 23, O(xosa) =3,79 C-87,27 % 
9. O(N2) -1,07 H-20% 24. O(H2) -13 H-7,7% 

10. O(xosa) =2,6i C-92,3% 25, D (02) =3,135 C-84% 
11. O(H2)-24 C-82,76% · 26. p =3,214 r/ll C-83,3% 
12. O(N2)-2,5 C-85,7% 27. O(H2)-34 H-11 ,77% 
13. 0102) -0,94 C-80% 28. p -=3,84 r/JJ C-83,7% 
14. 0 N2) -2 H-14,3% 29. 0(02)-2,875 C-91,3% 
15. p -5 r/JI C-85,7% 30. O(H2)-20 H-10% 

17-64. Jiat5op&TopHBA& 13,44 n auerHJieH.D.eH (K. w .) 11,7 r 
~eH30JJ aJJbiH)l,bl. On teopns 6oiOHU aJJhiHMaJibiCbiHblll HatJe npo• 
u.eHTH 6onap? (>K.ora6hll 75%.) 

17-65. Jla6opaTOpHSI.ll8 15,6 P 6eH30JJhl 830T KHCJIOT8Cbl 6HJJeH 
6HpnemJJ.HpHn, 20,9 r HeTpooeHsoJJ tJihiHJJ:hl. On TeopHH ooiOHtJa 
aJibiHMaJihiCbiHblll aaqe npoueHrH 6onap? 

17-66. 3rep I n rasbla Maccachl 1,875 r .~~:yaiiaH C5onca, OH.lla 
osya lf>opMyJiaCbl awaKJJ.a .R3hiJiaH yrJieBo.u.opOJJ.bla xaticbl 6Hpa: 
6onyn 6nJiep? 

C2H4; C3Hei C-tHei CsHs (IK.ora6b1 CsHe) 
17-67. ByryHhlH. BOJJ:opo.~~:a repa JJ.biKb13Jiblrhl 53 C5oJJaH yrJJeao­

.nopoJJ. HKhiJiaHJJ:a, 0,8 MOJih C02 se 0,5 MOJib H20 SMeJie f'eJIJJ.H. OJJ 
yrJieBOJJ.OpO)J.b(l{ <}JOpMyJiaCbiHbl TBllM8Jibl Be H30MepnepHHH fl3M8Jlbl. 
(iK,ora6hr: CaHJo 4-caHbl H30MepH 6ap.) 

17._...,69. Xosa. repa AhiKhl3Jihlrhi 0,896 6oJiaH yrJJeBOJl.opo.u. HKbl• 
naH.na 3,52 r yrnepo.ZJ. (IV) OKCH.U.H Be 0,72 fl eye 9MeJie reJtAll. O;I 
yrnepoAbiH. ¢opMyJiachlHbl TanMaJibi. (iK,oraobl: C2Hd 

17-70. 35 r 6eH30Jlbi 25,2 P 830T KHCJIOT8Chl 6HJieH (htpJJe!ll.ZJ.H~ 
pnn na6opar opiUI.Ila 36,9 l' HHrpo6eH30JI aJibiH.D.bi . 0Jt TeopHH 6o"! 
IOHlJa aJJbiHMaJJbiCbJHblll naLJe npoueHrH ooJiap? ()K.ora6br : 75%.); 

17-71. DpaKTHKH IJbiKbiMbl 80% .u.uihm xacanJiau, 19,68 r. 
HHTpooeHaoJI aJIMaK V'~HH HalJe rpaM 6eH30JI se aaor RHcJiorachl 
repeK? (./Kora6bl: 12,6 rH NOa Be 14,6 v c~He 

17-72. 2,24 n 9TaH se 1,6 JI srHJieH ra3JiapbiH.ll.aH sMene renes 
raa raphiHJJ.bi CbiHhll:l MOJI5lp MaccacbiHbl xacanJiaMaJU>I. ( 1Korat5ht1 
29 f/MOJib.) 

17-73. 3,5 r MeTaH, 9T8H rasnapblHbi!:\ rapblH.llbiCbiHblU Ka.D.aJI~ 
mepTJiepJJ.8KH respyMH 3,92 JI 6oJica, OHJJ.a Fas rapbiH.ll:biCbiHll.a xep 
(SHp ra3bii! HalJe respyMH 6ap? ()Kora6bl: GH-t-2,8 JI. C2Ho­
-1,12 JI,) 

17-74. Meraa se STHJleH raanapbiHblH. 5 Jl rapblHAblCblHbll:l .ll.Oe 

247 



Jib! HHMarblHa 13 JJ KHCJ!OpOJJ. xap4JiaH.Ilbl. fapbiH.Ilhl.lla xep 6uo .. 
ra3h1H. Haqe JHnpu 6ap? ()K,ora6bi: CH4-2 JI. C2H4-3 n.) 

CnHpT~ep se •euonnap 

17-75. BHp aroMJJbJ cnHpTHH 6yryHbiH. a3oTa rep a .llhiKbi3JJblrbiJ 
2,64 6oJiaH cnHpTHH. ¢opMyJJaChiHbl ranMaJJbl se OHYH. MYMKHH 6o­
JiaH II30MepJJepHHH H3M3Jlbl. 

4aay~mnu. 1) CrrHpntH MOJIHp MaccacbiHbl ranHphic: 
M=28D(N2), M=28·2,64=74 r, M=74 r/MOJib. 
2) Cnnpnut ¢opMyJiacbiH.IlaH neii)I.aJiaHHpblc: 

56 
CnH2n+l+0H=74, 12n+2n+ 18=74, l4n=56, n== 14 -4 • . 

0 Hn,a crmpnnt ci>opMyJiaCbi C4H90H. 
3) C4H90H-IIH. II30MepJJepH (cnHpT repHyillHH.D.e) 1 

I. CHa-CH2-CH2-CH2-0H (ByraHoJI- 1) 
II. CI-h-Cl-h-CHOH-CH3 (ByraHoJI- 2) 

III. CI·h-CH-CH20H (2-~1 eTHJinponaHoJI- 1) 
I 

CH3 

IV. CH3-COH-CH3 (2-MeTHJJnponaHOJI- 2) 
I 

CH3 

fi eHeHeKeii 9cfH!pJiep repHyill.ll;:JKH II30Mep.1Iepm 

I. CHa-O-Cl-h-CH2-CHa (MeTIIJJnponiiJI g<J>npu) 
II. CHa-CH2-0-CH2-CH3 (.il.H9TIIJI 9cJ>HpH) 

17-76. 1,5 .r crrupre aillrap MeraJibl racHp 9T)I.P.pHJieH)I.e 280 MJI 

BOJI.opon, 4hi KJI.h1. On xaiicbi cnnpr? 
lJaJyJIHillH. 1) Cnnprm:{ MOJJHp MaccachiHbl rarr5Ipbic: 

2ROH+2Na=2RONa+~ m(ROH) =-2 xr• . 
~ ~~ I M(ROH)=xr/MOJib, 

2.x r 22,4 n Vm ;::-: 22,4 JI/MOJib1 

V(H2) =22,4 JI. 

1 ,5:2x= 0,28:22,4, 

~-60 r/MOJib. 

2X= 1,5·22,4 ==120, 
0,28 

2) CnHpTHll <J>opMynacb!Hhl TanHphlc: 

620 
X=- =60, 

2 

CnH2n+J+OH-60i 12n+2n+l8=60, 14n=42, n-~! •3. 

CmrprHa IJ>opMynacbi C3H70H. . 
17-77. CeHaraT,ll,a MeTHJI CriHpnmH yrnepo;~. (II) OKCH;I.HHH 

K8T8JIH38TOpJiap apK8Jlbl BOJI.OpO,ll, 6HJieH 6HpJieill;J.HpHn aJlJ:aiHHp. 
28 J.f 3 yrnepo;~. (II) OKCH,li,HHH 65 M3 BOJI.OpO;J. 6HJieH 6HpJieill)1HpHD 



~ :12 r<r cnnpT aJIHaH ()onca, OH,lla OJI TeopHH ooiOHlJa aJibiHMaJJbiCI:i• 
trldll naqe npoueHTH 6onap? 

I 

11a3yJJHWH. 1) ,AJiblHHH CnHpTHll M8CC8Cb!Hbl xacanJiaHpblC. 
Onyn Y'IHH HJlKH oepneH M8,1l,llaJiapblll MYKJl8p raTH8illb!KJI8pb1Hbl 
rutpJran repiiapHc. 

M(CHaOH) =32 r/MOJib, 
m(CHaOH) =32 Kr, 

Vm=- (22,4 JI/MOJlb, V(CO) =22,4 M3, 

V(H2) =22,4· 2=44,8 Ms. 

28 
~(CO)-~ ... },25 MOJlb, 

22,4 

65 
~ (H2) = - = 1 45 MOJib 

44,8 ' • 

X acamraiiJblrbl CO OHJieH retJHpiiapnc, ce6a6n H2 peaKUIHIHbill 
• ana6biHJlaH apTbiK oepHJIHllJlHp. 

28:22,4=x:32, x=28
'
38 -=40, x=40 Kr. 

22,4 
2) CnHpnm. npaKTHKH lJbiKblMbiHbi xacarrnaHphrc: 
40 Kf·,llaH 32 Kll 

JQQ KP -,- X l<f 40:100=32:X, x= 32·100 =80 x=80o'o. 
40 ' /( 

17-78. EHp aTOMJibi npe,li.eJJ cnnpTnepml yMyMhi <flopMynacbi• 
Hbi Cnl-12 11 +; OH JlHihm xacanJian, oay~-~, 51Hhlill peaKUHHCbiHbiH A ell· 
neMeCHHHll MaTeMBTHKH 8HJI8TM8CblHbl 513M8Jlbl. 

LJe3yJIHIIHI. C02-HHH EiH.YH.D.eH n roibrpbrc. H20-HHll eayuJlei:I 
( 2n +2) -HHH. HpbiCblHbl n +} rOH5Iph!C. Illei1JieJIIIK.Qe )l.eH,.~HrHH C817 
rapanbi nC02 + (n+ I) H 20 6oJiap. 11HJlH .D.eammill car TapanbiH• 
)l8Kbi KHCJIOPO.ll. aTO~MapbiHhlll caHbHlbi xacannaHpbiC. On: 2n +1 
+ (n+ I) =3n+ 1 6oJiap . .lleH.JIHrHH qen TapanbiH.Qa cnHpnm: ny• 
3YMHH.D.e I aTOM rmcJiopo.D. 6onaHJihirbr yqnH 3n+ 1-AeH 6HpH aii· 
phm, (3n+ I)-I =3n aJiapbiC. 4en Tapan.ua 02-HHH, enynJieR 
30-Hll HpblCbiHhi;· HfHbl J,5n rOHHphlC. IlleHJieJI~IKJle CTIHpTI1H J10J11:i 
HHblill peaKUHHHbH:{ )l.eH.JieMeCHHH lUeHJie 513blll 6HJiepnc: 

CnH2rH-10H+ 1,5n02=nC02+ (n+ 1) H20. 
By aH,JiaTMa 6oiOH'Ia crmpTHH, JlOJibr HHMachiHa xapq oonaH KHC• 
nopo,nbiH, MYK.D.apbi H-Aa 3MeJie _reJieH C02·HH, H20-HbiH. MYKJiapbl 
60!0H'I8 CTIHpTHH cpopMyJlaCbiHbl 8llC8TJib!K 6HJINI TanMaK 6oJiap. 

MeceJieM: a) lMOJlb CIU!pTHH. )I.OJibl HHMaf'biH8 6 MOJlb KHCJIOpO.Jl 
xapqnaH.D.bi. Xaifcbi cnnpr HKbiJIJlhi? 

lfe3ynuwu. KHcnopO.D.biH K03<flcpHuHeHTHHAe 1 ,5n 6oJI aHJiblrtt 
. . 6 
yqnH 1,5n=6, n= -

1 
=4. CnHpTlill MOJib <flopMynacbl C 4H90H 

• ,5 
6onap. 

6) I MOJib cnnpr HHaH.ua 4 MOJib H20 3MeJie reJI.D.H. Xaifcbl 
CDMpT HKblJI,llbl? 

lfoaynuwu. n+ 1 =4, n=3. CmtpmH. cpopMyJiacbi C3 H 70H. 
; 
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17-79. 1 n MeTaHOJJbiH. ( p =0,8 r/cM3 ) »HMarbl y'lHH H<>'le 
reapyM xosa repeK? -

1J93VJJHIDH. 1) 1 Jl MeTaHOJlhiH. MaccacbiHbl xacanJiaHpblc: 
m (CHaOH) = 1000 cM 3 ·0,8 r/cM3 =800 v. 
2) 800 F ClllipTHH. HHMBfbiHa Ha'le Jl KHCJJOpO.!J. repeKJI.HriJHH 

xacanJiaHphlCl 

800 r x n 
2CH;QH +30z= 2C02+ 4H~O 

M (CHaOH) ==32 r/MOJJb, 
m(CHaOH) -32·2=64 v. 
Vm=-22,4 n/Mon&, 

64 r 67,2 n V(02) ==22,4 n·3=67,Z n. 

800:64-x:67,2, x= 800
'
67

'
2 =840, 

64 

3) Haqe n xoBa repeKJI.HrHHH KecrHTJieii<JpHcl 

840 n 21% 
X 11 100% 

840:x=21:100, X= 
840

·
100 -=4000 n=4 M8 x==4 M8 xosa. 

21 

17-80. }QQO M3 9THlleHJI.eH 96o/o·H 3T8HOJI 60ll8H 9prHHHil (J1bl• 
tn>ISJibii'bl p -0,8 rJcM3) Halle llHTpHHH 8llM8K C50ll8p (K. IU.)? 

1Ja3yJIHWH. 1) 1000 M8 !TJflleH.n.eH Haqe Kf 9'r8HOJI aJI.bi£1 C50JI-! 
~aKJI.hirbiHbl xacanJiaHphic: 

1000 M' H3PO,_::_~ 
C2H4+H20-+-C2H50H 
22,4 M3 46 Kr 

M (CzHsOH) -46 rlMoJI&. 
m(CsH50H) =-46 KP1 
Vm = 22,4 n/MOJI&. 
V (C2H4) ==22,4 Ma. 

46·1000 1000:22,4=x:46, X= =2053,57 KJ, 
22,4 

2) 96%-JIH 9TaHOJI 8prHHHHHH. M8CC8Cb1Hbl X8CanJI8RpbiCl 

100 Kll' --96 KI' 2053,57 KF---- 96% 
X KP - . - 2053,57 KP Sl·JI.a X Kl' ·----· 100% 

100:x=96:2053,57, x= 2053
·
57

'
100 =2139 g; ... 2J39 Kr. 

06 • 

3) 96o/o·JIH ( p ==0,8 r/cM3 H-JI.a p =0.8 KI'/JI) 60JIBH 9prHHHJ{ 
reapyMHiiH xacanna.Hphic: <, . 

V=!!!:.. =-
213~==2673 8 x=2673,8 n. 

p 0,8 ' • 

17-81. 6np aTOMJibi npe.n.eJI cnHp'fHH. 12 Kr·m KOHUe!ITpnpJie· 
neH KYKYPT KUCJJoracbi 6r!J!eH rbi3Jlbipblnan.n.a 6,3 1 anKeH aJlblHJlbl. 
OJI reopiUl 6oiOHtla aJJhiHMaJibiChiHh!Ji 75% ·HHJi AysAap. Barn.n.aKI:il 
xaifchi cnHpT aJIHblnJ1hip? 

lJeaynuwa. 1) Teopm1 6oiOHqa J;1l;i!ie_ IP.4l'4 anKeli ~JlblHMaJlbl" 
llblrbiHb! x~canJIC!Hpblcl 



6,3 r-- 75%. 6~·x 75·100 100% .~. == . • «r--­
x=8,4 r. 

6,3·100 84 x:::o -75 • 

2) CnnpTHJl yMyMhl $opMynacbiH.ll3H yryp anhln, uaoeJIJIH crmp~ 
THfl $opMyJI8ChJHhl T8DHphl-CI . 

12 r H so. .8,4 r 
~ .. ---

CnH2n+tOH-- CnH2n+H20 . I2:(I4n+J8)=8,4:I4n, 
(14n+l8) r "'Tilr 

I2· 14n= 8,4n· ( 14n + 18). 
50,4n= 151,2, n-3. 

I 68n = I I 7, 6n + 151,2, 

On CaH10H 6onyn, npomJJI cnnpTnn.np. 
· 17-82. Jla6opaTOpHH.118 22,5 r XJIOp6eH30Jl.ll3H H8Tp11H rH.ll.PO· 
OKCH.ll.HHH rOlllMaK 6nneu 17,86 r ¢eHoJI aJibiH.ll.hl. On -reop HH 6o­
KJ HlJa 3JibiHM3JlbiCbiHhiH HalJe npoUeHTH 6 0 JJHp? 

lJe3ynnrnu. 1) TeopnB OOIOHIJa H<llJe rpaM <Penon aJibiHHH.ll.birbl .. 
Hbi xacannaHpbiCI 

22,5 r x r 

CsHsCl+NaOH-CsHsOH+NaCl 
112,5 r 94r 

M (C6HsCl) = 1 I2,5 r/MOJib1 

m(CsHsCl) =112,5 r, 
M(C6Hs0H) =94 r/MOJJb, 
m(CsHsOH} =94 r. 

22 5 112 5 94 .. 22,5·94 = 188 
• : ' =x: ' . x 1125 ' ' 

2) ¢eHOJihllf. npaKTHKH IJbJKb!MbiHbl X8C3fiJI3Hpb1Cl 

18,8 r-.11eH 17,86 r aJIHblD.Ilblp. 
100 P--,--· X r 

17,86·100 
18,8:100-17,86:x, x-

1 
=95, x=95%'~ 

8,8 

17-83. 40%-.nu 20 MJI ( p -1,049 r/Mn) NaOH sprHHHHH t'Sfr ... 
TapannaW.IlbipMara H<llfe rpaM $eHon repeK? 

lJe3ynnrna. 1) NaOH sprnHHHHH: MaccacblHbl xacannastphlc. 
m= r •CI, m-1,049·20=20,98, m-20,98 r. 
2) 3prHHA<lKH NaOH·HH: MaccacbiHbl xacannaspbiO. 
100 r 9prHH.n.e 40 r NaOH -

20,98 r-,.-q&r-- .. --

20,98·40 =-
100 

-8,392, x-8,392 P NaOH. 

3) 8,392 P. NaOH fSHTapannalli.llhlpMar< Y'~HH Halle rpaM cj)enon 
'(Kapt5oJI KHCJIOTachl) repeK? 

x r 8,392 r I M (C6H50H) =94 r/MoJih, 
C6H50H+NaOH-CeH60Na+H20 m(CeHr,OH) -94 r, 

94 r 40c M (NaOH) -40 r/MOJib, 
m (NaOII) •40 r. 

2lH 



x:94=8,392:40, - 94-8,392 = 19 7 
x- '' 40 

X= 19,7 u CsHllOH. 

17-84. EpoM 9prHHHHe eTepm1K MYKAap.na ¢eHoJI rornymm.na 
24 r 'leKyHJ].H 3MeJie reJI)l.H. EpoM 9prHHHH)l.aKu 6poMya MaccacbiHb 
xacanJiaMaJihi. 

lJ93fJ111lliH. 1) .<DeHOJibll{ 6pOM 6HJieH_ 6HpJieUIMeCHH)l.e TpH6pOM•, 
¢enon 3MeJi e reJIH8p. OJJ cysJJ.a 9peMeHap. 3prHH.ne aa'le rpaM, 
6poM 6apJJ.blfhiHhi xacanJJa5!pbic: 

x r 24 r 

C6HsOH +3Br2= CaH20HBra+3HBr 
-480 r 33i_r __ 

x:480= 24:331, X= 480·24 = 34 S 
331 , • 

M (Br2) = 160 r/MOJJb, 
m(Br2) = 160 r·3=480 P, 
m(C6H20HBr3) = 
= 331 r/MO.'lb, 
m(C5H20HBra) =331. 

x=34,8 r Br. 

17..:_85. E y ryHhii{ so.nopoAa repa AhiKhl3Jihirhi 23 6oJiaH cnnp· 
THH ¢opMynacbiHhJ TanMaJibl. (/Kora6bl: C2HsOH.) 

18-86. 2 1' CTIHpTe aUlrap MeTaJibl T3CHp iT.D.!tpM.IICH)le 700 MJl 

BOAopo.LJ. 6enyn11n 'lhiK.LJ.bi. On xaii:chl cmq<n? (/Kora6hr: Cl-hOH.) 
17-87. 560 JI 9THJJeH,nen 96%-n C2HsOH 6onaH 9prHHHI( 

(P=0,8 r/MJI) Halle respyMHHH anMaK 6onap? (/Kora6hl: 1,5 JI.) 
17-88. 9,2 rpaM CllHpT)l.eH 5,6 r 9THJieH yrJJeBO.JI.OpO.LI.bl (aJIKeH) 

9Me.rte ren.LJ.H Xaii:cbl crrHpT 6nne11 .nenrJJ.paTaUIHI re"'HpHJJHil.LJ.Hp? 
()Kora6bt: C2HsOH.) 

17--.,.89. FeCI3 6nneH 6npnern.nupnneH,ZJ.C chla peHK..I'IH Jt.eMpH~t; 
¢eHOJIHThiHbl sMeJJe reTHpMern ¢enoJI YllHH XHJI peaKUHHChl.llhrp. 
3rep 564 r ¢euoJI peaKUHH mpeH 6oJica, OH.ll.a Ha'le rpaM )l.eMHp 
¢enoJIHTbi 9MeJJe reJiep? (/Kora6bi: 67 11.) 

17-90. <DenoJibll{ arnrap MeTa.'lnapbi 6nJieH 6HpJJernMerHHAeH 
5,6 Jl BO.LJ.OpO.ll. 6eJJyHHfi 'lbiK3H 60JICa, OH)l.a <fleKOAJDIH. MMe MOJib 

. MYKJLap·biHh!H peaKUHH mpeH,ZJ.HrHm:I xacanJJaMaJibl. ()l\ora6bl 0,25 
MOJib) . . 

17-91. CnHpTHH } MOJIYHbiH, HHM3fb!Ha 3 MOJ!b KHCJIOpOA xapq• 
JJaHLJ[l.LI,bip. On xaifcbl cnHpT? ()K,oraobl: C2fhOH, 17-78-H)I<Jt 
MeceJJ<l cep.) 

Anb.ll.erHAnep ue Kap6on KHcnoTanapw 

rtf.7L-92. 4 M.OJlb MeTaHOJlbl OKHCJJeHAHpMeK 6HJleH 3JlH8H MeTa· 
Ha}f(" 280 MJJ cys.na 9pe,ZJ.HJJ.LI.H. On 9prHHHHH~ IWHUeHTpaumtcbum 
xacanJiaM a Jib!. 
1 lJe3y nnw H. 1) Halle rpaM anh.n.eruJJ. aJJbll1 6oJI.lK.tlK.U.bifb!Hhl xa· 
cannaHpbiC. 
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4 MOJib X r . 0 "'~ (CHaOH) =2 MOJih, 
2CHs0H+02-+2H-C~ +2H20 
2 MOJib 60 r "H M (HCOH) =30 r/MOJI-,, 

m(HCOH) =30·2=60 v. 

A 
0 60 X= 

4
'
60 = 120, ··::<:=x: ' 

2 
x= 120 r. 

2) 3MeJJe reJJeH 9prRHHHHH. npoUeHT KOHUeHTp2UHHCb!Hbl X8· 

canJiaHpbic. HJJKH 9prHHHH MaccacbiHhi TarrHpbic: 280 r+ 120=­
=400 r. 400 r sprHH.D.e 120 r HCOH 

120·100 
100 r , xr 400:100=120:x X=-·-= 

400 
=30, X=30%. 

17-93. 15 r MaJJ,rJ.a HKbiJJaHM 9 r cyB 6ym se 22 r yrJJepo.n 
.(IV) oKCH.D.H sMeJJe reJI.n;H. OJI Ma.D..naHhiH 6yryHbiH. BO.D.Opo.D.a repa 
.ilbiKbi3JJhirhi 15. OJI Ma.D..D.BHbiH. ¢opMyJiacbiHbi TanMaJibl. 

lJ 93Y Jll-llllll. 1) [e3JieHH8H Ma)J.)J.8HbiH. MOJIHp M accaCblHbl T3ll· 
HpbiC: 

M =;o2D (I-b) M =2·15=30 M =30 r/MOJib 

2) 5IKbiJJaH M8.D..D.aJ.J,aKbi yrJiepO.U.biiL MaccachiHhiH xacanJiaHpbrcz 
M (C02) = 12+32=44, M =44 r/MOJib, 
44 r C02-J.J,e 12 r C oap 

22 r -- xr -- 44:22= 12:x, 22.I2 6 X=--= 44 , x=6rC 

3) 5JKhJ JJ aH Ma)J.)J.aJ.J,a Halle rpaM so.u.opo.n 6apJ.J,birbJHbi KecniT• 
JICH8pHc: 

M (H20) =2+ 16= 18, 
18 r H 20-J.J,a 2 r H 6ap 

9 r--,-- 18:9=2:x, 
9·2 

x=- =l,x=l rH. 
18 

4) 5J KhiJl8H M8)1.)1.8)1.8 H8'1C rpaM KHCJIOpO.D. oap)J.blfb!Hbl T8lJ4 

Hphlc: 
15-(6+1)=8; m(02)=8 r. 

5) Ma.D..D.aHbiH cpopMyJiachiHbl TanHpbiCI 

6 I 8 ~0 
C:H:O= -s -: -

1 
-=0,5:1:0,5== 1:2:1 CH20 H-C 

12 I 6 "- H 
M (HCOH) = 30 r/MOJib. 

17-94. 2,9 r aJib.D.CrH.D. KYMVill OKCH.D.HHHH. aMMHaK.D.aKbi spmHR 
6HJieH 6HpJielll.n;HpHJieH.ne 10,8 r KYMYlll raihapbiJI.D.hi. OJI aJib.ll.e .. 
rH)J.HH. <!JopMyJJaChlHbl T8llM8Jlbl. 

4e3y JIHlllH. I) AJib)J.erH)J.HH. MOJIHp M accachiHbi xacanJiaHphicl 

2,9 r 0 0 10,8 r\M(R-COH) =X r/MOJib --.-? ;' -- I 
R-C_:_ +Ag20-+R-C-..· +2Ag m(RCOH)-xr 
--x7"H 'OH2161-- .M(Ag) = 108 r/MOJib, 

m(Ag) = 108·2=216 P, 
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2,9:x= 10,8:216, x=- 2
•
9

'
216 

-=58 ~""'1)8 r, 
10,8 . I 

M (R-COH) -58 r/MOJI}). 
2) AJJh,nerHJI.HI{ YMYMbi <f>opMyJiacbiH.li.aH yryp aJJbin, aJib)(en 

AHH. ¢opMyJiaCbiHbl TanHpbiC. 

..,.0 

. 0 
H-.n.a CnHz n+l- C( 

H 

CnH2 ,1+I- C- =58 12n-2n+30=58 14n=28 
"-.H 

28 
n=-=2 

14 

..-o 
:AJJb,nerH)l.H}{ <f>opMyJJaCbl C2Hs-O ' r(nponaH8Jibi 

H 
. (17}-95. 900 F 40%-JIH MeTaHaJib 9prHHHHH (QJOpMBJIHH) 8JIMHI\ 
\"IHfr · aaqe respyM MeTaHOJI (p =0,8 r/MJI) repeK?. 

lle3yJIHWH. 1) 900 r aJJh.ll.erH.n 9prHHHH.ne HatJe rpaM MeTanaJJb 
CSap,nbirb!Hbl KecrHTJieiiapHc: - - -- --
, 100 F sprHH.n.e 40 r. HCOH 

900r-,-xr 

x=360 r HCOH. 

900·40 
100:900=40:x, x=- ~=360, 

2) 360 r MeTaHaJJb 8JIM3K yqHH Haqe rpaM MetaHOJI repeK)l.HrH-
JH xacanJia.Hphlc: 

x r Cu 360 r IM (CH30H) ~=32 rlMOJib 
2CHa0H+Oz-+-2H-COH+2H20 m(CHaOH) •32 v:2== ' 

64 r 60 r "* 64 F, 
M(HCOH) -30 FlMOJifJ, 
m(HCOH) =30 r·2=60 r . 

«:64 =:= 360:60, . , tA ·360 
384

. x :::a.- --= 
()Q I 

3) MeTaHOJJhiH r eBpyMHHH Tanapblct 

«=384 '· 

V=- ~= 384 = 4><0 
. p 0,8 " ' 

Y=4 80 MJI. 
17-96. 2,5 MOJib M eTaHOJJJ(8R 8JIHaH 8Jlb)l.eHIJ( 125 MJI cys,na 

spe)l.liJIJI.R . AJJHan 3pnmHH. npoueHT KOHUenrpaumiChiH6l xacanna· 
MaJJbl. ()l\.ora6br: 37,5% .) 

17-97. Byry HhiH, KHCJiopo.na repa .ll.blKbl3Jiblrbl 2,25 6oJiaH aJih· 
;JJ.enuum ¢opMyJJacblHhl TanMaJibl. ()K.ora6bl: CsHzCOH.) 

17-98. 5 MOJJb yKcyc aJJb,nern.nHUH aJIMaK yt~IUi saqe mnp aiJ.e~ 
THJieH repeK? (.IK,ora6bi: 112 .n.), - · 
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17-99. 1,1 I' l:IJIL>,Ll.e!'HAI1 i~YMYW OKCHAHHHI-1. 3'.1MHai<AaKbl 9pl'li4: 

1111 6uneH 6HpJiern,u.HpHJieH.u.e 5,2 r KYMYUJ rafrTapbiJIAW. On xalicbl, 
IIJII>ll.em,u.? (/KoraobT: CH3COH.) . 

17-100.560 MJI 10%-JIH KOH sprnHHHH ( p=1,03 r/MJI) 6n" 
TapanJiaUJAblpMaK ytJHH 6Hp !fcac.rihl npe,u.eJI yrJieao,u.opOAblH Kap4 
('ioH KHcJioTaCbiHbiH. 65,4 rpaMbi xap'lJiaHLI.bl. OJI KHCJIOTaHbiH. MO~ 
JI CKYMip cpOpMyJiaCb!Hbl TanM3Jihl. 

lfe3yJIIHIJH. 1) AUJrap sprHHHHIHl MaccacbiHbi xacannaHpblc. 
m= piv. m=l,09·560=610,4; m=610 r. 
2) KOH sprmmHAe f!8'le rpaM KOH 6apAbifbiHbi Kecnnnefia~ 

pHC. 
100 r spnm,u.e 10 r KOH 

610 4 100 610 4 10 
610,4·10 , r---,-- XI' -,- : , = :x, X= -

100 

= 61,04, x=61 ,04 r KOH. 

3) Kap6oH KHCJIOTacbiHbtH. MOJIHp MaccacbiHbi TanHpb!c. 

6f:i,tl r 61,04 r \M (RCOOH) =x r/MOJI)';1 

RCOOH+KOH=RCOOK+l·hO m(RCOOH) =x r. 
x r D6 r M (KOH) =56 r/MOJib1 

m(KOH) =56 r. 

65,4:x= 61,04:56, 
65

•
4

'
56 60 x--60 r, X= = ' . 

(il ,C4 

M (RCOOH) =60 rlMOJio< . , 
4) Kap6oH KHcnoTa.riapbiHblH. YMYMbl cpopMynacb!H.ztaH yryP. 

aJibiO, KHCJIOTaHblH. MOJieKyJistp ¢opMyJiaCblHbl TanHpbiC, 

CnH2n+I COOH=60 r/MOJib, 12n+2n+46=60, 14n= 14. 

14 n= 
14 

= 1, n= L OH,u.a <J>opMyna CHaCOOH 6onap. 

17-101. Haxapxana y'lHH 5%-nH 400 MJI ( p =1,006 rlMOJib) 
yKcyc spnmHHH TaliHpJiaMaKJihira 80%-JIH ( p = 1,07 r/Mn) yKcyo 
sccaHU.HHCbiHbiH. ae cysyH. Hal.Je MHJIJIHJIHTpH repeK? 

lfeaynHrnu. 1) YKcyc sprHHHHHH. MaccacbiHbi xacannaHpbiC. 
m- p ·v. m= 1,006·400=402,4, m=402,4 r. _ 
2) 3prHHA<lKH yKcyc KHCJIOTaCblHbiH. MaCC3Cb!Hbl XacanJiaHpbiC. 

100 r 3pmu,u.e 5 r CHaCOOH 
402,4·5 

402,4 r-- XP --100:402,4=5:x, X= '""iO(} =20,12, 

x=20,12 r. 
3) 80%-JIH yKcyc KHCJIOTaCb!HbiH. H<lt.Ie MaCCaCbl repeKAHfHHH 

KecmTJieflapuc. 80% ,11,y3flap 20,12 r 
20,12· IOO 

100% ----X r 80:100=20,12:x, X= t> O =25,15, 

x=25,15 r . 
4) fepeK 6oJiaH yKcyo ~cceHU.IUICbiHhlH. respyMlHHI _x.~:tcanna· 1 

HpblCI 
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V =a ~. V .. ,~ .,.. 23,5, V a= 23,5 MJI. 
p 1,07 

5) Haqe MJI cya repeK.n.HrHHH KecrHTJiefiapHcJ 
400-23,5-=376,5, V(H20=376,5 MJI. 
17-102· 80 r 10%-JIH NaOH sprHHHHH ClHTaparrJiaiii.IJ.blpMaK 

yqHH 60%-JIH rapbiHiKa KHCJIOTaCbiHbiH 9prHHHHHH. H<Jqe rpaMbl re• 
pek? 

lle3fJIHWH. 1) NaOH 9prHHHH.n.arm NaOH-biH Maccach!Hbl xa· 
canJiaHphrc. 

100 1' sprHH.IJ.e 10 r NaOH 
BO· IO 80 r--,.-·-x r x=· ---=8 x=B r NaOH. 100 , 

2) 8 r NaOH-H Haqe rpaM HCOOH 6Hneu 6rnaparrJiaiii.n.hlp• ; 
MaJI.IJ.hlfblHbl KeCrHTJieiiapHCi . 

~ x r M(NaOH) =40 r7MOJib, 
NaOH+HCOOH--HCOONa+H20 m(NaOH) -=40 r, 

40 r 46 r M (HCOOH) =46 r/MOJib, 
m(HCOOH) =46 r. 

8-46 
8:40=x:46, x-=- -9,2, x=9,2 r HCOOH. 

40 
3) 8ayH.n.e 60% . HCOOH caKJiaHH 9prmmH. MaccacbiHbl xacan· 

118Hpb!Cl . . 
9,2 p 60% 

xr--.-- 100% 9,2:x=60:100, X= 9,2· 100-15 33 
60 J J 

X= 15,33 r HCOOH 9prHHH repeK. 
, 17-103. 320 r 7%-JIH KOH 9prHHH ClHJieH 36 r IIIaseJI KHCJIO"' 
'I'&Chi peaKUHH rHpeH OoJica, xaiichl .n.ya se Haqe rpaM 9MeJie renep? 

lJe3yJIHIDH. 1) KOH 9prHHHH.IJ.<JKH KOH-b!H. MaccachiHhl xa· 
canJJ aHpbic: 

100 r apmH.n.e 7 r KOH 

320 r--"--x r --- 100:320=7:x, X= 
320·7 
--== 
100 

-=22,4, x=22,4 r. 
2) KOH 6nJieH HOOC- COOH apachiH.IJ.aKbi peaKUHHHhl Jl3• 

M83.IJ.aH o3aJI, oJiapbiH. MYK.IJ.ap raTHalllhlKJiaph!Hhl xacarrJiastphlo. 
8rep 1:1 6oJJca, OH.IJ.8 Typlllbl JJ.y3; 2:1 60JICa OpT a .Il.Y3 9MeJie reJI• 
Aap 

v (KOH) = 22
·
4 

=0,4 MOJib, 
56 

o:= 0,4 MOJib. 

36 
v (HOOC-COOH) == -= 

90 

0,4:0,4 =I: I. .Um1MeK, Typwbl .nya sMeJie reJiep. OH.n.a .n.eH.JieAHmH 
saMaK 6HJieH xacanJiaWblK reqHpepHC· 



0 4 •ron& x r 
itf>I-I+HOOC-COOH-KOOC-COOH+H20 
, -"'(jjjb 128 r 

' ~(1(0!-I) = 1 MOJib, 
M (KOOC~COOH) = 128 r/MoJih, 
m~= (KOOC-COOH) = 128 F. 

0,4:1=x:I28, x== 
128

'
04 

=51,2, x=51,2 r KOOC-COOH 
6 

IMCJie reJIH::>p. 
17-104. DpaKTHKH 'IJhiKhiMbiHhl 60% :D.HHIHI xacanJian, 56 M1 

6yTaHbl OKHCJieH;D.HpMeK 6HJieH 90 Ofo ·JIH yKCYC KHCJIOTaCh!HbiH. Ha'IJe 
Kr·Hbi eH;nypMeK 6onap? 

qe3ynuwu. TeopHH 15oH'IJa Hatie KJ? yKcyc KHCJIOTac_w aJihiHMa~ 
II bl.Il.blfbiHbl KecrHTJiefiapHC. 

56 \1
3 x Kr Vm = 22,4 JI/MOJI&, 

2C4H1o+503-4CHaCOOH+2H20 V(C4H10) =22,4·2=44,8 M8, 

44,8 Ma 240 Kr M(CHsCOOH) =60 r/MOJJb1 

m(CHaCOOH) =60 Kr·4::;r. 
-= 240 Kr. 

56:44,8=x:240, 
56·240 
-- -=300, x=300 Kl'. 

44,8 

2) DpaKTHKa;na aJIHaH KHCJIOTaHbiH. Maccacb!Hbl KeCrHTJieii:apHCJ 

100 Kr-:naH 60 Kr BJIMaK 6onap. 
300 KP. -.--x KJ?--.,-- I00:300=60:x, . 

x=
360

'
60 

-180 ·X=180 Kr CHaCOOH. 
100 ' 

3) 90%-nu KHCJIOTaHbiH. sprHHHHHfl Maccac&IHhi xacannaHphrc., 

180 Kl7 90% 

X KP 100% 180:x=90:100, X= 180·100 = 200 
90 • 

X=200 Kif' 

17-105. 112 M3 8UeTHJieH.neH (K. III.) Haqe Kr YKCYC KHCJJOTa·i 
chiHbl eH;nypMeK 6onap? KHcJJotaHbiil 'IJhiKbiMhiHhi 90% .li.HHHn Ka1 
f5yJI 9TMeJIH. 

qe3ynuwu. 1) TeopnH 6oiOH'IJa 112 M3 auerHJieH;neH Haqe Kl' 
YKCYC KHCJIOTaCbl 8JlhiHSIH;D.blfb!Hbi xacanJiaHpbiC. 

112 M3 x Kr Vm = 22,4 JI/MOJib, 
C2H2-CHaCOH-CHaCOOH V(C2H2) =22,4 M 3, 

22,4Ma 60 Kr M (CHaCOOH) =60 r/MOJI&, 
m(CHaCOOH=60 KP· 

J 12:22,4-x:60, . 112·60 •300 «• 22,4 . • x-300 Kv. 
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2) l l p a I(THKa.U.a Halie Kr YKCYC KHCJI,OTBCbiHbl 8JiblHflHP,blfbiHJ 
KeU'HT JieHCipHc: 

100 Kf·.!J.8H 90 Kl' 8JIM8K 6oJiap. 

300·90 
300 KP-.. -XKP 100:300='J0:x, X=- -=270 

100 • 

~= 270 Kr CHaCOOH. 
17~106. Y1<cyc ne rHphiiDKa KHcnoTacblHblH rapblHJlblChl KYMYD 

OI<CH/llllllfll IIMMHRK.ll.HKI.l 9pr1111H 6HJICH 6HpJICill.ZJ.HpHJieH.Zl.e 5,4 ' 
1< v My 111 rn lha pr.JJr;u.r. I llorl'r n M nccaJHll<hl KHcnoranapbiH. rapaH 
Jlhlthlllhl 6wrapanJIBiliJ.ll>l(lMIU"a 3 r NaOH xapqJiaUJlbl. KHCJIOTt 
raphHI.llbi CbiHJ.la yKcyc rwcn.oracbl Haqe nporLCI!T ryr51p? 

lle3y;mmH. 1) faihapbrJiaH KyMyrn 6moHqa raphiHJl.biJl.aKt: 
I'll p bllVKa KHc.noracbiHbiH. MaccacbiHbJ xacan.naHphlc, ce6a6H raphlH 
>Ka RHcJJorachiH.ZJ.a a.nh.neru.nJIHK xacner 6ap. OJI KYMYW OKCH.lUIH· 
D.€H KyMyilln raihapJJp. 

_:_:__ NH3 5,4 r IM{HCOOH) =46 rJMoJII>, 
HCOOH+Ag20-+C0z+Hz0+2Ag m(HCOOH) =46 r, 

46 r 216 r M (Ag) = 108 r/MOJib, 
lm(Ag) =108 r·2=216 r. 

&:46=5,4:216, X== 46·5,4 = 115 
216 • 

x=-1,15 r HCOOH. 

2) 1,15 r rapbiHi!<:a KHCJIOTaCbiHbl 6HrapanJiaill.n;blpMara uaq~ 
rpaM NaOH repeK,nHrHHH xacanJiaJJ:pblc. 

HCOOH+NaOH-HCOONa+H20 m(NaOH) -40 r, 
1,15 r x r IM(NaOH) -40 rlMOJIJ;, 

46 r 40 r M (HCOOH) -46 rJMOJIII1 

M (HCOOH) -46 r. 

1,15:46=x:40 X= 1,15·40 -I 
46 ' 

x=l r NaOH. 

3) YKcyc KHCJJOTachiHhi 6HrapanJJaill.ZJ.hlpMara: 
3 r-1 r- 2r NaOH xapq 6oJI»p 

4) fapbiH.ZJ.biJI.a H<ltie rpaM YKCYC KHCJIOTaCbl 6ap,nbifblHDI KeOo 
FHTJJeiiapHCl 

M (CH3COOH) =-
r r 2 r =60 r/MOJib, . 

CH~COOH+NaOH-+CH3COONa+H20 m(CH3COOH) -60r. 
_ .. . --·-- __ M (N aOH)"'" 

60 r 40 r =40 r/MOJib, 

x:60=2:40. 
60·2 

X=-=3, 
40 

m(NaOH) =40 r. 

x=3 r CH3COOH. 

5) Kuc.noraHblH. rapblH,n.hlcli 1,15 r+3 r=4,15 11 6oJiap_; ' 



6) rapbiH.D.blJJ.a YKCYC KHCJIOTaCbiHbll( H3'le npOUeHT TYTllHAbl_• 
rt.~nbl KecrHTJieAapHc. -

4,15 r-.n.a 3 r CH3COOH 
3·l00 100 P--,--XP -"- 4,15:100=3:X, X= -- =72 3°fl0 , 
4, 15 ' 

17-107. BHp scacJibi &THJieH yrJieBoJJ.opo.n.biHbiH. Kap6ou 
KHcJiorachiHJJ.aH OHpHHHH. 0,9 rpaMhi 2 rpaM 6poM 6HJieH 6HpJiern­
ftep. OJI KHcnoraHblH. ¢opMyJiacbiHbi ranMaJibl. 

l.JeayJIHWH. l) 3nuteH yrJieBO,li.OpO.l(b!Hhll( Kap60H KHCJIOT8Cbl•_ 
llblH, MOJIHp M8CC8Ch!Hhl TBll.RpbiC: 

o_j -r- 2 r 

RCOOH + Br2--+-Br2RCOOH 
M(Br2)=l60 r/MOJJb, 
m(Br2}=l60 r, 

x r 160 r 

0,9:x= 2: 160, 

= 72 r/MOJib. 

M (RCOOH) =X r/MOJib, 
m(RCOOH) =x r. 

x= 0,
9

'
160 

=72, x=72 v, M (RCOOH) =:=r 
3 

2) KHcJioTaHbiH. MoJieKyJIHp ¢opMyJiacb!Hhl ranHpb.lc: 

M (CnH 1 ,1- 1 COOH) =72 r/MOJib, 

12n+2tt-j+45=72, 14n=28, n=~! ==2. KHcJioraHbiH. ¢opMyJJa• 

Cbl C2H6-COOH. 

17-108 Xo)l{,aJI&IK ca6&IHh!HbHl 40%-u cys Be 6arnra rapbm• 
,LJ,blJiap .n.miHn xacanJian, 10,2 T ca6h!H aJIMaK YliHH Halle TOHHa 
creapHH KHCJioracbl Be NaOH repeK? ()Kora6bl: 5,68 'l 

C17HaCOOH, 0,8 T NaOH.) 
17-109. BHp 8C8C,Jlbl npe;:I.eJI Kap60H KHCJlOTBCbiHblH 11,2 l'·Hbl 

6HrapanJialllJJ.bipMara 5 r NaOH xaptiJiaH,l(bl. OJI KHCJioTaHbiH ¢op· 
MyJiaCbiHhi rarrMBJ!bl. ()Kora6bl: CsH1COOH.) 

17-110. YKcyc Be rapbiH)I{,a KHcJiorac&JHbiH rapblH.ll.hiChi KY• 
MyW OKCH,li.JUIHH aMMH8K,li.8Kbi 9prHHHHJJ.eH 21,6 P KyMlliH r-aliTap• 
Abl. faphl li,l(blHbiH 6aw,naKbl .RJibi M8CC8ChiHbi 6HrapanJiaW)l.blpMaK 
Y'~HH 6 r NaOH xapqJiaHJJ.hi. fapbiH.Uhi.n.a xep 6Hp KHCJior a.naa H<:>t!e 
r paM 6oJiyn;:I.hip? ():!(ora6bi: 4,6 r HCOOH, 3 I? CH3COOH.) 

11-J Jl. 20,5 f HaTpHH aueTaTb!Hbi KyKypr KHCJIOTaCbl {lfiJieH 
6npJiern.nHpan, Jia6oparopH51JI.a 12,9 v yi<cyc KHCJIOTacbl aJihlHJ~bJ . 0"1 
r eopHH 6of0Hqa aJI&IHMaJibiCbiHbiH uaiie npoueHra 6oJiap? ()K.ora~ 
6bl: 86%.) j 

17-112. 8 r NaOH 6RJieu 9 1.' rnaBeJI KHCJJ OTacbl HOOC­
-COQH peaKUMH nrpeH 6oJica, OH,ll.a XaHcbl AY3 Be Hatie PpaM_ 
9MeJie reJiep? (lKoral'ibi: OpTa ll.Y3 13,4 v NaOOC-COONa. 
17-103-H)I{,H MeceJia cep .) l 

17-112. 3tHJieH yrJieBO,li.OpOJlbiHbiU KapoOH KHCJIOTaCb!Hblll 
70,5 r-bl 4 r 6poM 6nJieH 6HpJiew.Hap. OJI KHCJIOTaHblf~ <}lopMyJia• 
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CblHbl TanMaJibl. (JK,oraobl; c17HaaCOOH, 17-107-H>K.H MeceJI 
cep.) 

17-113. npaKTHKH qbiKbiMbl 80% .zudiHn xacanJian, 56,8 · 
CsaHu-.neH ca6biH eH.nypMeK Y'lHH repeK 6oJiaH creapHH KHCJiora 
CbiHbiH. H<>lle TOHH8CbiHbl 9H.I.l.ypMeK OOJiap? ()f{.oraobl 45,44 I 
c17HasCOOH, 17-104-HJK.H MeceJia cep.) 

IJbiJIIllbipbiMJibl a$HpJiep ue HrJiap 

17-114. Jl a6oparopiUI.I.l.a 3TepncpuKau;riH peaKUII.HCbl YllHH 18 I 
yKcyc KHCJioracbi 6HJieH I 0 r MeTHJI cnHpTH aJibiH.I.l.hi. flpaKTHKli 
'lhiKbiMbi 80% 6onca, oH.na Halle rpaM yKcyc MeTHJI acpupu aJmap~ 

lfe3y JIHillH. 1) TeopHH 6oiOHlla Halle rpaM a¢Hp 3MeJie reJiiiaH: 
.ll.HrHHH xacanJiaHpbiCI 

18 r 10 r H
2
S04 x r 

CH3C~OH + HOCHa-CH3COO-CHa + H20 
60 r ·32 r 74 r 

M (CH3COOH) =60 r/MoJib, 
m(CH3COOH) =60 r, 
M (C}:hOH) =32 r/MOJib, 
m(CH30H) =32 r, . 
M (CH8COO-CH3) =74 r/MOJib, 
m(CH3COO-CHa) =74 r. 

X acarrJi alllbiK reti HpMe3.neH ea MyK.nap raTHall!biKJiapbHihi 6ap.'Ian 
repilapnc: 

18 10 
~ (CH3COOH) = 

60 
=0,3 MOJib, ~ (CI-IsOH) == 

32 
=0,31. 

XacarrJialllbifhi yKcyc KHcnoracbi 6HJJeH reliHpiiapnc, ce6<>oa! 
MeTIIJI Clli!pTH peaKUHHHblH TaJia6hlH.UaH K9ll 6epJIHll.l.l.Hp. l 

4 7<1· 18 22 2 22 2 18:60=x:7 , x= --= x= , v. 60 ) ' 

2) flpaKTHKa.na H<>lle rpaM scpnp 
lfapHC. 

100 r-.naH 80 r. 

aJibiH.SlH.I.l.birhiHbl KecrHTJie- ~ 
j 
l 
l 

222·80 . ,_. 
22,2 XCI 100:22,2==80:X, X=-- o::17,76, ! 

~= 17,76 P. 

100 

~ 
1 

17 -lt 5. 2,9 f H80CJIJIH npe,n.eJJ 6Hp 9C3CJ!bl KapOOH KHCJJOTa· l 
ChlHbiH. 9THJI acpHpHHHH. alllrap rH.nparauH.HCbi Y'lHH 1 r NaOH xap11 l 
6oJI.nbr. OJI acpupHH. cpopMyJiaCbiHhi ranMaJibl. l 

lfe3yJ1HillH. 1) 3¢HpHH. MOJIHp MaccaCbiH~ KecrHTJiefiapHCJ , j 
- ~ 

) 

·) 
l 

. ' . ~ 

,-· ~ 



:2,9 r I r I 
~TC-00 C2Hs + N aOH--+RCOON at C2HsOH 

x r 40 r 

M (RCOO-C2H5) =x rjMOJib, 
m(RCOO-C2Hs) =x r, 
M (NaOH) -=40 r/MOJib, 
m (NaOH) =40 r. 

2 9-40 
2,9:x=l:40, X=..:....._=II6 x=ll6r, 

I ' 

-=116 r/MOJib. 
2) 3¢HpHH: QJOpMyJiaCblHbi T8IIHpbiC. 

M (CnH2n+1 COO-CzHs) = 116 r/MOJil>, 

12n+2n+ I+ 73= 116; 14n=42; n= ~~ =3, n=3 OH.ua ¢opMyJiai 

CsH1COO~CzHs. 
17-116. MeTaH.rr.aH yryp aJibiTI, MeTHJI¢opMHaTbiH aJIMaKJihl4 

fbi!{ )l.el{JieMeJiepHHH H3M8Jibl. 12 Kr MeTHJI¢0pMH8Tb!H 8JIM8K 
Y'IHH Ha'Ie respyM (K. w.) MeTaH ra3bi repeK? 

q93y JIHIIIH. 1) MeTaH.rr.aH MeTnJJ¢opMHaTbiH a JIM aKJibirblll 
.neH:JieMeJJepn: 

CH• + CI~CHaCI + HCI CHaCI + HOH--+CH30H + HCI 
CHa0H+0z--+HCOOH+H20 ' 

HCOOH + HOCHa--+HCOO-CI-h + H 20 

2) 12 Kr MeTHJT¢opMHaT aJIMaK Y'IHH Ha'Ie reBpyM CH4 repeK• 
.D.HrHHH xacarrJiaHpbiC. 

X M3 (2 Kf 

2CH4--+ H COO-CHa 
44.8 M3 60Kr 

x:44,8= 12:60, 

M(HCOO-CHa) =60 r/MOJib, 
m(HCOO-CHa=60 Kr, 
Vm = 22,4 JI/MOJib, 

V(CH4) =22,4 M3 ·2=44,8 M3• 

17-117. ByryHbiH: Bo.rr.opo.rr.a repa .ll.hiKbi3Jibirbi 51 6oJiaH Mall .. 
.na.rr.a C-58,82%, H-9,9% Be 0-31,38% . OJT Ma.rr..naHbiH. XHMHKII 
¢opMyJiachiHbi TarrMaJibi Be MYMKHH 6oJiaH H30MepnepHHH fl3MaJibl, 

q93fJJHIIIH. 1) Ma.n.rr.aHbiH MOJIHp MaccacbJHbJ TarrHpbiC. · 
M=2D(H2), M=2·51=102 r/MOJib. 
2) XHMHKH cpopMyJiachiHbi TarrHpbiC. 

C:H:0=
58

•
82

: 
9

•
1

9 
1 

31
'
38 

=4,9:9,9:1; 96=2,5:5:1=5:10:2. 
12 16 

Cl>opMyJia.rr.a CsH1002; M= 102 r/MOJib. By cpopMyJJa 'IhiJIUibipbiMJibl 
scJ>HpJiepHH Be Kap60I-J KHCJIOT8JI8pbiH: .li.Y3YMHHe ra6aT reJIH<Ip~ 
0HyH: H30MepJiepHHH fl3.SlpbiC: . 
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a) lJhiJIIllhlpbiMJibl s<f>HpJiep repHyiDHH){~KH H30MepJiepn; 

I) HCOO-C4H9 faphiHJK;a tSyTHJI s$HpH, 
2) CHaCOO-CsH7 YKcycnponHJI sqmpH, 
3) C2HsCOO-C2Hs OponHOH3THJI 9lPHpH, 
4} CaH1COO-CHa 5IrMeTHJI a<Jm:pH; 
6) Kap6oH KHCJioracbi xeKyMHH)J.~KH H30Mepn: C4H 9COOH 
1) CHaCrhCHzCH2COOH BanHpHaH KHCJIOTa, 
2) CH3CH -CH2COOH-3-MeTHJI .Hr KHCJIOTa, 

I 
CH3 

3) CHaCH2CHCOOH- 2- Menw Hr KHCJIOTa,-
1 

CHa 
CH3 
I 

4) CH3-C-COOH - 2,2- .UH MenrJI nponnoH KHCJioTa. 
I 

CHa 

17-1 18. ~hepH<f>HK8UHSI peaKUHHCb!HblH. T8JI80hlH8 rap a M8C()f 
ra TH8llibll{)J.8 aJIHaH yKcyc KHCJIOT8Cbl OHJieH 3THJI CIIHpTHHHH. ra~ 
pblll llblChlHblH 6eJIJIH 6np Maccachl H8Tpni% Kap6oHaThl t5HJieH OH!r'.· 
JJelll.UHpH.neH.ne 560 MJI yr nepo.n (IV) oKCH.UH OeJiyHHD tJbiKlt.~; 
Ball!Kbl rapbiH.Ubl KYKYPT KHCJIOTacbiHhiH. raTHaUJMarblH.II.a rbi3.U~ 
pblJrca Halle MOJib MYKAap.na a<t>np sMene renep? \ 

4e3yJJnum. I) BeJiymm llbiKaH yrnepo.n (IV) OKCH.II.H tSOIOHliJ 
yKcyc KHCJIOT8Cb!Hb1H. M8CC8CblHhl X8C8DJI8HpbiC (CnHpT Kap60H~ 
6HJieH 6HpJieillMeiiap). . 

x r 0,56 Jl 

2C HaCOO H + N a2COa = 2CHaCOO N a+ H20 + C02 

120 r 22,4 Jl 

M (Cl-hCOOH) =60 r/MoJI&, 
m (CH3COOH) =60 r·2== 120 P, 
Vm = 22,4 n/MoJib, 
J'(COz) =22,4 n. 

x: 120 = 0,56:22,4, x== -
120

"
0

•
56 -3, x==3 r CHsCOOH. 

22, 4 

2) Ha•1e MOJib MYK.llapAa s<lJHp sMeJie reniiaH.nnrHHH xac(.!.nJia• 
tlpb!C. 

3 r H2so~ x MOJlh 

CHaCOOH + HOC2Hs__..CHsCOO-C2Hs+ H20 
60 r 

lv1 (CHaCOOH) -==60 r/MOJib, 
m(CHaCOOH) ==60 r. 
V (CHaCOO-C2Ha) -1 MO.Ilb, 
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3:60=x:l, X= 3.} c -=0,05, X=0,05 MOJib CHsCOO- 2Hs. 
60 

17-119. CysyK ca6biHhiH. 3cacbi Maccachi Kanufl cTeapaTbi,nbrp. 
OpaKTHKH llhiKb!MhiHhi 80% ,nHihm xacannan, 1545,6 Kr KBJIHH 
ereapaThiHhl (cysyK ca6hiHhi) aJIMaK YliHH Halle Kr rpucreapHHr• 
JIHUepHH (sr) Be Halle Kr KOH repeK? 

lJesyJIHWH. 1) TeopiUI 6oiOHlla Halle Kr creapar aJibiHHH,nbifbh 
Hhl xacannaHphic: 

80% ---- 1545,6 Kr 

100% -----X Kr 80:100= 1545,6:x x= 1545
•
6

'
1000 = 1932, 

80 

x ... t932 KP CnHssCOOK. 
2) 1932 Kr C 17H 3sCOOK aJIMaK y4HH Ha4e ftl' Be KOH repeK, 

.u.urHHH xacannaHpbic: __ _. 

+ 3C17Ha0COOK M (K,OH) ... 56 rJMoJI6, 
1932 Kr I 

M-322 r/MOJU>, m(J<0H) -56 Kr•3== 168 KP. 
322·3-966 KF 

a) x:890= 1932:966, 

0) x:l68= 1932:966, 

x--~90· 1932 = 1780 
966 • 

x-· 168-1932 336 
966 • 

X= 1780 Kf Hrj 

x=336 Kr KOH. 

17-120. 15 r yKcyc JI:HCJIOTBCbi 6HJieH 16 V 9THJI Cnl-lpHiHtl 
KyKypr KHCJJOTachiHhiH raTHalllMarbiH,na rhl3.ll.blphln na6opaTopH>I• 
)1.8 18,7 Jl s<t>Hp 8JibiH,lJ,bi. 3<1>HpHH. npaKTHKH llblKbiMbiHbi xacanJia<~ 
MaJihi. ()K,ora6bl: 35% .) 

17-121. Hal5eJIJIH 6uparoMJihi npeJI.eJI Kap6oH KHCJioracb!Hhlfl 
MeTBHOJI 15IIJieH 9MeJie teTHpeH llbiJilllblpbiMJlbl 9¢Hp11HHH. 6yryHhUl 
yrnepoJI. (IV) OKCII.llHHe repa .llhiKbl3Jihlrbl 2. On %IJllllbipbiMJibl 
t<I>HPHH. <t>opMynachiHhi ranMaJibi. ()K.ora6bl C2HsCOO-CH3.) 

17-122. fapbiH->1<8 KHCJIOT8CbiHbiH. Ha6eJIJIH CllHpT 6HJieH 3M€Jie 
rerHpeH llblJilllblpbiMJihl s¢HpHHHH. 6yryHh1~ BO.llopo,na rep<} .llblo! 
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J<bl3Jlhirhi 37. On s<J>HpHH. <l>opMyJiaCblHhi tanMaJibl. (1K.ora6bl~ 
HCOO-C2Hs.) 

Yrneso.n.Jiap 

17-123. fJIIOK03aHhUl CHHTe3HHe 672 MS d>OpM8Jib.ll.erH.ll ra,< 
H8lli.ll.bl. 8HyM<IllJIHK iiHTfHCH 15% 60JI8H 60JIC8, OHJ1.8 HatJe Kl 
fJIIOK03a 3JIHbiiJ.ll.bip? -

lJs3yJIHUJH. 1) 672 Ms <l>opM8JI,ll.erH:.ll..ll.eH H<:}'fe KP fJIIOK03a. 
aJibiHHH.ll.hirhiHhi xacanna»pblc: • 

672 M/' Ca(OH)2 x l<r 

6HCOH-+CsH1206 
134.4 M" ISO Kr 

V = 22,4 JI/MOJ!b, 
V(HCOH) =22,4 M8·6= 134,4 Ms, 
M (C6H120s) = 180 r/MOJib, 
m(C6H210s) = 180 Kr. 

672: 134,4= x: 180, X= 672· 180 =gOO 
134,4 • 

2) 8HyMtJHmm,ue Ha'le Kr rnroKo3a a"'lbiHHH.ll.hirbiHbi Kecnnne-. 
lf;}pHc: 

( 100%-15% =85) 100 Kr-,naH 85 Kr 
900 Kr-,-x Kr 

X= 765 Kr CsH120e 

I00:900=85:x_ 

17-124. r JJIOK03a a.n:aM opraHH3MHH.ll.e HbiJiblJiblK qeiiJMecH 6o~ · 
.nyn Xb13M8T 9,Uii:ap. )leM 8JibiU1.!1.8 } rpaM fJJIOK038 OKHCJJeHeH.ll.e f 
.R3HpLlC se xacanJJaiiibiK retJHp~;)pHc: 

lfe3yJ!HillH. I) fJIJOK03a 6nJieH re'-IM GH TepMoXHMHKH .lleH.JieMGHH 
113HpbiC Be xacannaiiibiK reliHpir8pnc: 

J r x l{/K -~M(CsH 120a) = l80r/MOJ1b 
~-;66 +602~6C02+6H20+2803 K)l\, m(CsH1206) =.180 r. 
180 r 

l :l80=x:2803, x= 
2803

'
1
=156 180 , • . X= 15,6 KJK.. 

17-125. Byr.ll.aiTbiH. 70%-H KpaxMaJI .li.Hfmn xacanJian 1 T 6yr· 
J~,afl.ll.aH HG'le Kr cnnpt aJJMaK 6oJiap? CnHpT eH.li.YPHJieH.ll.e eHyM­
'lHJJHK HHTfH~H 15%. 

lJs~yJUIIllH. 1) 1 T 6yrAaH,n:a Haqe Kr KpaXM8Jl 6ap.ll.blfbiHbl KeC•. 
rHtJieH<:lpnc: 

100 KP-.!1.8 70 KP 

1000 Kr-,na X Kl; 100:1000=70:x, x= 70
'
100

=700 
too ' 

x=700 Kr KpaxMaJI. 
2) 700 Kr-,n:aH Halle Kr cmtpT aJibiHSIH.ll.blrbiHbi xacanJiaHpbrc: 



M (-CeH,oO&)n-
700 Kr H+ x Kr -162 r/MOJib, 

(-~H1006-)n-C6H120s-2C2Hs0H m(-C6HJ00s)n-162 u,· 
162 Kr . 92if -=92 Kr. 

M (C2Ha0H) -46 r/Mo11,;. 
m(CeHsOH) -46 r·2-

_700: 162=x:92, x== 700
'
92

==397 5 x=397. ,5 Kr C·H~OH r. 162 • • • ~ 

3) Elrep 15% aHTfH 60JI8H 60JIC8, (100% -15% ==85%) npate~ 
THKa)la H<}tJe Kf COHpT 8JIM8K 60JIJIH)lblfb1Hbl X8C8DJI8Slpb1C! 

100 Kf-Jl8H 85 Kf 8JIMaK 60JIS1p. 
397,5_--,--x Kr -- .. --

- 100:397,5=85:x x= 397
•
5

'
85 =338· x=33R I<r C2H50H 

. 100 ' . . 

17-126. Araq raJJaK-raqaKJJapbiHhlft 50%-H ueJJJJJOJJ03a.LJ.bi(>.; 
6HyMqHJJHI{ ihnrHCij 30% .UHHHn xacanJJan 1 T araq raJJaKJTapbiH• 
Jl8H Haqe JJHTp C!UipT (p =0,8 r/CM 3 ) 3JlM8K 6oJJap? 

lfe3yJIHUIH. 1) 1 r araq raJJaKJJapb!HJI.a a~qe Kr ueJIJHOJl03a 6ap, 
.llhlfhiHhJ KecrHT JJeffapuc: 

100 Kr-Jla 50 Kl' 

1000 Kl'-11.8 X KP J00:J000=50:x, X= 50·1000 =SOQ 
IOOO ' 

x= 500 Kr ueJIJIIOJJ03a. 
2) 500 Kf UeJJJIIOJI03811.8H TeOpHS! 60JOHQ8 Hatie Kl' COHpT ::!Jih1R4 

llH.LJ.bifhJHbi xacanJiaHpb!C~ 

I (-C6HlOOs)n-+-CsH rz06-2C2HsOH m (CsH,oOs) = 162 Kr, . 
500 Kr x r<r )M(C6H 100 5)=162 r/MOJib, 

162 Kr 92 l<r 111 (C2H50H) =46 r/MOJib, 
m(C2Hs0H) =46 Kr·2= 
=~2 Kl'. 

500 162 92 = _900·92 = '284 
: =X: ' X 162 ' x=284 Kr C2HsOH. 

3) DpaKTHKa.LJ.a uaqe KP cnHpT aJibiHRHJlhlfblllbl KecrHTJtefia pucn 

· 100 Kf-Jl8H 70 Kl' 

284 I<P -.- X KP }QQ:284=70:X, X= :!:~4 • 70 - 19R 8 
100 ' ' 

x=l98,8 Kr. 
4) reapyMe reqnpuJite aaqe mnp cn»pT 6oJlH».LJ.blrutHbl-UO• 

)biCl 

V = ~. p-=0,8 Kr1JI. 
p 

x==248,5 n CtHsOH. 
17-127. f .IIIOK03B dna 

v = 
198

•
8 

or= 248 5 
0,8 ' , 

KyMyw 'lafiMaKAa xeM ynaHbJJJRp. 
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200 r .23,2%·JIM. KYMYW OKCM)I.MHHil 3MMM3K)I.3Kbl 3pfHHHH)l.e 6onau 
J<YMUIH .n.onbl raihapMaK ytJHH H<:>tJe rpaM rJnOK03a repeK? 

'-leJyJiuwu. l) 9prHH)I.<:>KH KYMYUI OKCH.UHHHll MaccachlHhl xa'! 
canJl aHpblc. 

100 r 3pruu.ae 23,2 r Ag20 

20011-,.- XP -,- I 00:200 = 23,2:x, 
200·23,2 

X= a:::= 
100 

fl=46,4, X==46,4 1' Ag20. 
2) 46,4 r Ag20-.uaH KYMlliH .n.oJibl raihapMaK YtiHH H<:>'lle rpaM 

r.TIIOK03a repeK.n.HrHHH xacanJiaSipbiC. 

0 
x r -' 46,4 r 

CH20H-CHOH-CHOH-CHOH-CHOH-C +Ag20-

l80 r ' 232r 
H 

0 

CH20H-CHOH-CHOH-CHOH-CHOH-C +2Ag 

' OH 

M (CeHt20s) -180 r/MOJib, m (CeHtzOe) = 180 r, 
:M(Ag20) ==-=232 r/MOJib, 

m (Ag20) =232 li', x: 180=46,2:232, x= 
18~~;6 ·4 =36, 

~= 36 r C6Htz0e. 
, 17-128. 5 MOJJb rJJIOK03a a)Kan.n.a aMeJie reJieH yrnepo.u '(IV) 
OKCHJlH XeK CYBbi apKaJibl CHH..li.HpHJICe ·Halle rpaM K3JibUI:IH Kap()o. 
narhJ aMeJie reJiep? ()l(ora6bl: 1000 r CaC03.) 

17-129. fyHelliJIH 6Hp ryn.ue 1 JlM2 lllyryH.ll.blp Sinparbl yrne· 
po.n. (IV) OKCH.LJ.I:IHIIIl 44,8 MJI·HI:I CHilJlHp~ap. liiOJI 6onyn relJMaH 
cporocHHTe3.ue rJIIOK033HhiH. Halle Maccacbl 3MeJie renep? ( ()l(o. 
ra6hi: 0,06 r.) 
· 17-130. 2,7 r KYMYlll qafiMaK YllHH Halle rpaM rJIIOKo3a Be 
Ag20 repeK? ()K.ora6b1: 2,25 r C6Htz06, 2,9 r AgzO.) 

17-131. 32,4 T KpaXM3JI)I.3H fii.Ll.pOJIH3 Be 3)!{.3M3 peaKUIUICbl 
HeTIIJK.ecim.ue 15,64 r cnnpr aJibiH.LJ.bl. Cnnpnm. npaKTHKH tibiKb!Mbl· 
Hbl xacannaMaJibi. ()l(ora6hl: 85% .) 

17-132. faHT Uiyryn.n.blpbiHbiH. 20%-n caxapo3a, 100 T myryH· 
)l.blp)I.3H H:;)qe TOHH3 f3HT 3JIM3K 6onap? 8HyMtiHJIHK ihiTrHCH 5%. 
()l(ora6bl: 17 T.) 

A3oT JJbl oprauHKH 6upnetuMenep 

17-133 . .llyJyMHHAC C-61 %, H-15,3%, N-23,4% 6oJiaa 
M8.ll..ll.3Hblll Ca)la cpOpMyJiaCb!Hbl T3ilM8Jlbl Be H30MepJiepHHH H3• 
M8Jibl, 
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'leJyJJuwn. 1) AroM caHJJapbiHblll. rarHaiiiblK.iiapbiiibl (MoJieKyJh 
Jip <J>opMyJJaCbiHbl) ranHpbic: · -~ 

61 15 3 23 7 
C:H:N= 12: -i : Jt=5,1:15,3:1,7=3:9:1. 

MoJJeKyJIHp !j:>opMyJJa: CaHgN. · 
MaoMepJJeprr: 1) CHa-CH2-CH2-NH2 nponrrJJaMHH, 

2) CHa-NH-CH2CH3 MerrrJJ3THJJaMHH1 

3) CHs-N-CH3 rpMMeTHJJaMHH, 
I 

CH1 
l 2 3 

4) CH3-CH-CHa 2- nponaHaM«H. 
I 

NH8 

17-134. npe.ll.eJJ yrJJeBO.ll.OPO.ll.blH. MOHOaMliHHH.ll.e a30T 31 11%1
• 

0HyH. !j:>opMyJJacb!Hbl ranMaJJhi. 
'leJyJJHWH. 1) AMHHHH MOJJHp Maccacb!Hbl xacanJJaRpblc. 

(AMHH.ll.e aaoTblH. Maccacbl 14 a. 6. 6oJJyn, OJJ 3111% JJ.yaiiap). 
31,1%------14. a. 6. 

100% ---x--- 31 I I: I 00 = 14:x X= 14·100 = 45 
31 ,I I 

:X=45 r/MOJ!b. 
2) YMyMhl !j:>opMyJJa.ll.an yryp aJJbin aMIIHHH. MoJieKyJJRp <fJopMy~ 

7!acbiHbi ranHpbiC. 
- 28 

CnH2n+1 NH2; 12n+2n+ 1 + 16=45; l4n=28, n=i4=2. 

\MHHHII. !j:>opMyJiacbi: C2H5NH2 R-.ll.a CHa-NH-CHs. 
17-135. MerrrJiaMMHHa Be nrrJJaMHHHH. HHblill peaKI.lHHJiapbl" 

l b~ H3MaJibl, 3JICKTpOH oaJiaHc reopHHCbl OOJOHqa ~03cpcpiH~HCHTJJep 
,'OHMaJibl. . 

-2 -3 . +4 2 -2 
'l93fJIHIUH. a) CHaNH2+0~-co; +H20+N2' 

3JieKrpoHJia phi H. noJIHprraaumtcbi ( cyHIIIMerH) aiiiaK.ll.aKbi HJif:J\ 
5oJI3HJibii"bl yqrrH OKHCJICHMe .ll.Cpen<..eJiep c-2 Be N-3 OOJJ11P.• 

H H 
~ t 

H-C--+ N 3JieKrpoH .ll.CH.JieMecHHH H3Hpbic. 
t t 
H H 

C-2-6e=C+4 

N-3-3e=N° 
0 2 +4e=20- ' 
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4 C-3-7e~C+4 

C-l-5e=C+4 H-JJ:a yrJiepOJJ.Jiapbl JK,eMJI<m weiiJie H3M8K 
N -~:...3e=N° 6oJiap. 

JS 0°+4e=20-2 

412C-2-12e=2C+4 
N-3-3e=Nt~ 

15 0~+4e==20-2 

17-136. OpaKrinm llbiKbllllbl 70% JJ:HHHIT xacanJian, 3900 JI 6eH .. 
SOJJ)l,aH ( p=0,88 r/CM3) H::Jqe KP aHHJIHH aJIMaK 6oJiap? 

4a3yJIHlllH. I) 3900 JI 6eH30JibiH: MaccachiHhi xacanJJaHpbic: 
m= ~ v ( p=0,88 Kr/JI), m(C&H6) =3900·0,88=3432, 
m(CeHe) =3432 Kr. . 

2) TeoprrH 6oiOHtJa (HHTrHCH3) 3432 Kr 6eH3oJI.n:au H<Jtie KP 
8HHJIHH 3J1b!HHH)l,blfbiHbi xacanJiaHpbiC (6eH30JIJJ:3H HHTpOOeH30JI, 
HHrpo6eH30JI,II,aH aiHIJIHH aJibiHSip). ApaJihiK enyM 6oJiaH HHTpo6eH­
SOJibi )l,8JI-)l,e, aHHJIHHH xacariJiaHpbiC, peaKUHHJI3pbl fl3M3H, JJ:HH:e 
cxeMacbiHbi SI3HpbiC). 

3432 Kr IINO~ +6H XK r 

C6Hs -+C6HsN02-C6HsNH2 
~ 93 KF 

3432:78 = x:93, X== 3432·93 4092, 
78 

M (C6H6) =78 r/MOJib, 
m(C6H6) =78 Kr, 

M ( C5HsNH2) = 93 r/MOJio 
m(C6HsNH2) =93 Kr. 

'• 

x = 4092 Kr C6HsNH2. 

3) OpaKTHKa.n:a Haqe Kl' auHJHIH aJihiHHH,II,hirbiHhi KecmrJie• 
H8pHc: 

100 Kf-)1.3H 70 KP 

4092 Kr-.n:au x KP 100:4092=70:x, X= 4092·70 ~ 764 4 
100 . ' ' 

x=764,4 Kr C6HsNH2. 
17--137. 6HyMtiHJIHK)l.e 738 KP H11Tpo6eH30Jlbi BOJJ:OpOJJ: OHJieH 

rafirapMaK apKaJibi 474,3 KII 8HHJ!HH 3JlbiH)l,bl. 6HyM'lliJIHI<JJ:e Haqe· 
npouenr iiHTrH ooJiyn.n:hip? 

493YJIHlllH. 1. flHTfH 60JIMa)l,biK Hf)l.aHhiHJJ:a 738 Kr HI!Tp06eH· 
(SOJI.U.aH H8qe Kf 8H3JIUH aJibiHSIH)l,bii"biHbl xacarrJiaSipbiC. 

CeHsN02+3H2-C6H5NH2+2H20 m(CGHsNOz) = 123 Kr, 
738Kr_ ~ IM(C6HsN02)=123r/MOJib, 

123 Kr !:13 Kr m(C5HsNH2) =93 r/MOJib, 
m(C6HsNH2=93 Kr. 

26S 

738:123=x:93, 

2) H;:~qe Kr aHHJIHH HHTrH CSoJJaHJJ:hlrbiHbi ranaphlc: 
558 Kf- 474,3 Kf==83,7 Kf. 
3) Haqe npo.o.enr Jhnrn 6oJJaH.a.hlrhiHbl KecrnrJJeiiapnc. 



558 Kr-.ll8H 83,7 KP. 

100 Kf X KP 558:I00-83,7:xa x• 83
•
7

'
100-15 KF1 

558 -
X=15%. 

17-138. AptNK aJIHaH aMJmoyKcyo KHCJIOtacY: . 

a) 10%-JIH 560 MJI ( p = 1,09 r/MJI} KOH sprHHH 6HJieH 6Hp"' 
JI eUIJJ.Hp HJIJJ.II; 
! 6) 5%-JIH 710 MJI ( p = 1,023 r/MJI· HClsprnHH 6uneH 6HpJieW• 
1J.HpHJIJJ.H. Xep Hr,D.aHJJ.a HaXHJIH MaMa 9MeJie reJiep? OnapNil MaC'! 
cachi Ha<Je 6onap? 

lla3yJIHWH. I) AMHHoyKcyc KHcnoracH aM<f>orep xacuetJIH.llHp. 
BupHH)I<,H HrJJ.affJJ.a amrapnap 6HJJeH 6upnemun, KUCJIOtaJiblK xa-: 

. CHCTHHH repi<e3ifap, HfHbl npOTOHbl 6epHap. ny3·K8JIHfi 8MHH08Ue• 
TaTbi 3Me.ae reni\ap. 0Hyn MaccacbiHhl 6HJJMeK y<JUH HJIKH KOH·hl~ 
MaccacbiHhl xacannaHphiC. · 

m(KOH) =- _SOO· l.OY·lO =61,04; m(KOH) ==61,04 '• 
100 

HzNCI-b-COOH +H0R-+H;;N"Cit-COOK + H20 
61 ,04 r x Kr I 

56 r 113 Kr 

M (I(OH) =56 r/MOJI!i, 
m(KOH) =56 r, 
M (HzNCH2COOK) =d 13 r/MOJib, 
m (HzNCHzCOOK) = 113 r. . 

61,04 r:56=x:ll3, x=-
61

•
04

.
113 

r =123,17, x=l23,171' 
· 56 r 

H2NCH2COOK. 

2) l1KHH)I{H Hr.u.afiJia aMHHO rpynnacbiH.llaKbl 830Tblll YMYM6I· 
JJaUJM 8AblK 9JJeKTpOH )l<,y6yTH KHCJIOT81l8H !lpOTOHbl lJCKRap, WCA• 
JieJIHK 6HJJCH 3C8C.'lb!K X3CHeTH ify3e %IKCI.pHp. ny3-8MMOmdt YKCYC 
XJIOpHJJ.HHH 9Mene rerupiiap . Ha4e rpaM HCI - OHpJJernAaH.nHrHIHI 
I<ecmtJietiapHc: 

m(HCl) = /!_2.:.~023 ' ~ =37,3395, m-= (HCI) ==37,3395 r. 
100 

Ha•1e rpaM aMMmud% yKcyc XJIOpHJI.IJHR :tMe.ne fe.nAaHAHrumt 
xacanJiaS!pblc. 

. 3/ ,3395 r x r 

HOOC--CH2NH2 -t HCI-HOOC-CH:2 NHaCl 
35,5 r 111,5 r 

M (HCI) =36,5 r/MDJI&, 
m (HCl) =36,5 r, 
M (HOOC--CthNfhCI) = 111,5 r/MOJJb, 
m(HOOC-Cthl\ l·hCI) = 111,5 r, 
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373395 365 Ill 5 =37,3395·111,5=1141 
' : ' = x: ' ' X 36 5 ' ' • 

~= 114,1 r HOOC-CH2NH3Cl. 

17-139. flpaKTHKH lJb!KbiMbiHbl ( '1j) X8C8TIJI8M8Jibll 

t/Nt \ 
BawnaHrhlq Ma.n.na se ouya 

MHCC8Cbl 
llpaKTHK8)!.8 a:lJHaH M8,ll)J.8 Be 

M8CC8Cbl 

133,21 r CsHsN02 
22,32 T CsHsNH2 
3162 T CsHsNH2 
13,95 T CsHsNH2 
40,92 CsHsNH2 
553,5 Kr CeHsN02 

17- l 40. flpaKTHKH lJb!KbiMbl Be npaKTHKa,U.a 8JIH8H M8,U.,U.8HbiH. 
Maccacbl OepH.lJ.iiap. BalliJiaHrhiq M8.li..U.8Hhl~{ MaccacbiHhl xacanJia­
MaJibll 

T/N9 I 
llpaKTHKH 'lblKblMbl Be npaKTHK8•)J.8 IXacanJiaMaJibl, 6aruJiaHrbi'I 

8JIH8H M8.ll.ll8Hblfl M8CC8Cbl M8)!.)!.8Hblll M8CC8Cb1Hbl 

1, lj -=85% 316,2 Kr CeHsNH2 CeHsN02 
•,_ 

2, lj ,.,. 90% 502,2 Kr CsHsNH2 CeHsN03 
3. '1]-=80% 757,2 Kr CsHsN02 Cel-Ie 
4. lj-=90% 110,7 Kr CaHsN02 HN03 
5. 1j =80% 372 Kl' CeHsN02 CeHsN02 
6. YJ-=98% 911,4 Kr C6HsN02 CeHsN02 

17-141. OpaKTHKH tJbiKhiMhl Be 6amJiaHrhlti M8.ll..li.8Hhiii. Macca­
Cbl 6epnJiiiap. DpaKTnKa.u.a aJIHaH Ma.ll..ll.aHhili. MaccaCbiHbl xacan· 
JiaMaJihl: 

T/N9 \ llp8KTHKH BaruJiaHrhi'I Ma.zr..zr.aHhlll I Maccacbl xacanJiaMaJis 
'lb!Kb!Mbl. Maccacbl Ma.n.zr.a 

t. Jj-95% 246 Kr CeHsNO, C6HsNH2 
2. 1j=90% 861 Kr CeHsN02 CeHsNH2 
3. '1]=85% 369 Kr C6HsNO, CeHsNH2 
4. 1j=92% 390 Kr CsHa CaHsN02 
5. 1]=80% 468 Kr CsHe CsHsNfh 
6. •':='lO% 312 Kr Cel-Is CsHsNI-12 

OpraHHKH Ma.AaHhiH KJiacJiaphiHhJH apachiH.U.aKbi reHeTHK fiav. 
JI aH bllllbiK, 

17·- 142. CxeMa 6oJoH'la re'liiau peaKIUHWapblHhlli. .AeaJieMeJJe• 
J>HHHH i13'148Jibll 
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1) CH•--+C2H2--CsH6 -+-C6HsN02-+C6HsNH2 
0 0 

. '·I I 
2) CH,--+C2H2-+CHa-C-H -+-CHa-C-OH-+Cl-

0 0 0 
~ 1 ~ 

-CH2-C · ,_ H2N-CH2-C-OH-+-H2NCH2-C-O-C2H~ 

' OH 
c 

'I 
3) CH4-H-C-H-+-C6H.:zO~C2HaOH--+­

O 
'I 

~CHa-C-O-C2Hs 
4) C2Ha-C2HsCl-+C2HsOH~C2H4 -(-CH2-CH2-)n 

.JiKbiJI3H,ll,a 8MCJJe reJJH;}H 9H)'M 6oJOH'Ia MOJieKyJJHp <fJopMyJiatfbl 
TaOM8K 

17-143. Byryuya ll.blKb13JJblrbl p =3,348 rln 6onan Maii.JJ.3tlblt~ 
115 r·bl HKbiJiaHII.a 176 r C02 (K. w.), 9 r H20 Be 2,8 r a30T 3Mene 
reJIJI.H? On Ma)l.)J.aHbiH ¢opMaChiHhi TanMaJJbJ. 

IJeaynuwu. 1) Ma.LI..li.3HhiH. MOJISJP MaccaHbl xacanJiaHphlc: 
M= p Vm, M=3,348·22,4==75, M==75 r/MOJJb. 
2) HKbiJJaa MB.LI..ll.aJI.a Haqe rpaM yrnepo.!l. Oap.Ablf'hlllbl xacauJJa• 

SlpbiC! 
M (C02) = 12+32=44, 

M=44 r/MOJ!h, 
44 r C02·.L\e 12 r C Ciap 
17,6 r - ·- x r ·· - · 

17 ti•l2 
44:17,6 r=-= 12:x, x= -' - · -4,8, x=4,8 PC. 

44 
3) .SJ KblJI3H M<l.ll.)l.a,ll,a naqe rpaM BO.ll.O!;IO.Ll 6ap,U.hll'biHbl lCCCrtrl'~ 

Jieii:apHc: 
M(rb0)=2+16=l8, M=l8 r/MoJI&. 
18 P H20· .n.a 2 r H2 ()all, 

9 P xI' -,-18:9=2:x 
g,~ 

x= - ..,J 
18 

4) HI<hTJiau MaJJ..LI.BJl8 KHc.llopoa 6oJIMarb1·Jt.a MYMKHII, 6oJJMas~ 
Jiblrhi-.lla. HKbiJJaH Ma.n.na.n.a C, H, N Oap OJiapbiU MaccaJJapb!Hhlll 
>K,eMHHM, HJIKH681Il.LI.a SIKblJl8H M8.li.Jl.8HbUl MaCC8ChiH,llaH aifblpHpbiC. 
(OapbiH >I<.eMR flKbtJJaH M8.li.Jl.8BbHl M8CC8CblHa nell 60JICa, OH.l18 KltC<i 
JIOpOJJ. eK). 
· 15-.(4,8 + 1 + 2,8) = 15-8,6=6,4~ rn(O.d ~6,4 r. MoJieKyJUtp 
cpopMyJiau~ 1 amtpblc. 



C:H:O:N,;, ~;: T: ~·:: ~·: =0,4:1:0,4:0,2=4:10:4:2=2:5:2:1 

<l>opMyJiacbi C2H502N, M(C2Hs02N) =75 r/MOJib. 
_ ByTJiepOBbiH, ry p .~yw leOpi!HCblHJI,8H rreHJI,aJiaHbin, <lJOpMyJiaHbiH 

crpyKrypa ¢opMyJiacbiHbi awaKJI,aKbl RJibi H3MaK 6oJiap: H2N­
CH2-COOH (AMHHOyKcyc KHCJIOT3Cbl). 

17-144. ByryHbiH a3ora repa JI.biKbi3JJbJrb! 2,5 6oJiaH Ma.u..u.a­
·HbiH. 1,75 r-hi HKbr.Jia H.u.a 2,8 JJ C02 se 0,125 MOJib H20 3MeJie reJI· 
li.H . OJJ Ma.u..u.aHLIH MOJiei<YJIHp ¢opMyJJacbiHbi ranMaJibi. 

lJeJyJIHWH. 1) Ma.u.nanLIH tviOJJet<YJIHp MaccacbiHbi ranHpbiC. 
M=28D(N2), M=28-2,5=70 r/MOJlb 

2) 5lKbiJI8H M3JI.JI.3Hbll{ .ll.V3YMHHJJ.e C Be BOl1.0pO~'I, 6apl1.blfbl 3Me• 
ne reJieH (COz Be HzO) Man.u.aJiapJI.aH 6eJIJIH. KHcJiopOJI.biH 6oJI· 
M8J'bl·)J.8 MYMKHH, OOJIM83Jlblfbl-)J.a. 5JKbiJl3H MaJI,,ll,a)J..a . 'Ha'le rpaM 
yr JiepoJI. 6apJI.bi rbi Hhl Kecnn.~eti apHc: Vm = 22,4 JI/ MOJib, 22,4 JI 
COz-JI.e 12 c C 6ap. 

2,8 JI XV ---22,4:2,8= 12:x, 
2,8·12 

X= ·---- ---== 
22,4 

= 1,5 r, x= 1,5 C. 
3) 5ll<hiJiaH MaJJ.JJ,aJI.a Ha'le rpaM BOJI.opoJI. 6apJI.bii'biHbi KecniTJie­

iiapHc: 
I MOJib H20-na 2 r H2 6ap. 

0,125·2 
0,125 MOJJb --,.-· · X r -- 100,125=2:x, X= l = 

=0,25, x=0,25 r H2 6ap. 
4) KHcJIOpOJI.h!H 6apJI.blfblHbl H-JI.a eJ<JiyrhiHbl 8HbiKJI8HpbiC. 

1,75-(1 ,5+0,25) = l.7S--1,75=0. KHcJiopoJI. eK. 
M(Cl-b) = 14 r/MOJ!b. f83JieHHaH MaJI.)J.aHhi!{ MOJIHp M8CC8Cbl 

70 r/MOJib 6oJIMaJibi. CH2 - ca)J.a ¢opMyJiaJI.hip. XaKhiKbi ¢opMyJia 
caJI.a ¢opMyJiaJI.aH 5 3CCe (70:14=5) Kerr 6oJIMaJihi. OJI 6(CH2) =· 
=C5H1o 3THJieH yrJICBOJI.OpOJI.•13pbl S1-)J,a I.J,HKJIOITap<fJHIIJiep 6oJiyn 
6nJiep. 
M(CsH 10 ) =70 r/MOJib. 

17-145. A3oTJibi opraHHKH OHpJiewMeJI.e C-53,33%, H­
- 15,56%, N-31,1 %. By Ma.zJ.JI.aHI·..IH. ca.u.a ¢opMyJiacbiHhl ranMaJibl 
se H30MepJiepllHH H3Ma.~bl. ()l{ora6bl: C2H1N HKH caHbi J130MepH 
6ap.) 

17-146. A3oT.1Jbi opranHKH 6HpnewMe.u.e C, H, 0 se N-biH; 
Macca raniaWhiKJJapbl aemwJIHJJHKJI.e 4,5:1:4:3,5. By MaJI.JI.aHhlH 
XHMHKH <£op...:.IVlYJJ3Cb1Hbl T8I1M8Jibl Be 1!30MepJiepHIIH H3M3Jlbl. (/K.O• 
ra6bi: C3 li~U2 1-. 2 .iUiaMHHonponHOH KHCJIOTaCbi 3 caHbi H30MepH 
6ap .) . . 

17-147. IlpeJI.eJJ yrJieBOJI.OpO)J.blH MOH03MHHHHJI.e 830T 23,73%, 
OJI aMHHHH. ¢opMyJiacb1Hbl -rarrMaJibi. (IK.ora6bl: C3H9N.) 

17-148. AnHJIHHHH. cys raphlJiaH 3prHHHHe apTbiK aJIHaH 6poM 
rowy JiblllJJ.b!p se 3,3 r IJSKVHJI.H aJifihiii.IJ.b!P.· SpmH.l{e fialJe rpaM 
aHnJIHH 6ap? (IK.ora6bl: 0,93 r.) 
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17-149. MoHoaMHHOKHcJJoTachiHbiH 0,2 MOJJbl 20 npoueHTJJH Jl}'3 
KIICJioTacbiHbiH. Haqe respyMH 6IIJieH 6Hpneuum 6H.11ep? ()K.ora6hu 
33,2 MJI.) 

17-150. BIIp 9cacJibl aMI1HOKHCJIOTachiHhiH. 0,3 MOJihl 10%-Jtll 
KOH. 3prnHHHHH. Haqe respyMH 6nJieH 6BpJiemnn 6nnep? ()K.o-. 
ra6w: 154 MJI.) 

17-151. 6apnar Hlll .Nil 23 
XHMHKH ~opMaJJaJiapbl ranManw 

a >-l 
fiyryllb!H OTHOClHeJ!b 

KbiJl' l\ 

~ Ma.ll)l,3Hhl!l MaiulaJiapr.m MYK.llapJiapbl 
aH I >I bJJiaH.ll H con 3MeJie reJJeH 

)l,b!Kbl3.1blfbl Maccacbl i C02 i H20 I -~;-

1. D(H?)=15 3 I' 4,4 r !,8 r -
2. D(02) =1,875 1,5 r 1,68 JJ 1.8 " -a. D (xoaa) = 2 5,8 p 13,2 r 5,4 p -4. D(02=0,5 0,8 I' 2,2 ll J.8 II -5. D(xoaa) =2,96 4,3 1.! 13,2 r 6,3 !' -6. D(H2) = 15,5 7;/5 1' 5,6 r 111.25 11 2,8 Jl 
7. p =2,054 r/ll 9,8 F 8,96 Jl 10,8 P. -8. D(N2)=3 7 l' ?2 _ll 9 r -9. D(02)=2,25 g r 14 Jl 13,5 ~ -JO. D(C02l =2 II 11 14 Jl 13,5 f -11. D(H2l =22,5 4,5 l! 8,8" 6,3" 1,4 r 

12. D(C02l=l 11 1' 22 li 9 1: -
13. D(H2) =23 2,3 I' l ,12 JJ 0,9 p -14. D(xoaa) =4,24 24,6 p 52,8 J] g f! 2,8 I' 
15. D(H2) =37 7,4 I' 8,96 Jl 0,5 MOJI& -16. D(N2) =3,32 9,3 11 26,4 r !6,4 r 1,12 JJ 
17. D(xoaa) =2,69 3,9 11 13.2 r j2,7 r -18. D(l-H =50 5 r 15,4 r 7,2 r -19. D(C02) =2 1! r 22 r 0,5 MO.'Ib -20. p =3,3 f/JJ 3.7 " 3,36 r 2,7 r --21. D (02) = 1,875 6 r 8,8 r 0,2 MOJlb -
22. D(N2) =2,68 7,5 4,48 Jl 4,5 r 1,4 r 
23. D(N2) =3;32 4.65 p 13,2 J1 3,15 D 0,56 JJ 
24. D(02) =l 8 1' 5,6 Jl 0,5 MOJJ& -25. p = 1,384 r/JI 6,2 r 8,8 r 0,9·r 2,24 p 

26. D(H2) =46,5 37,2 11 105,6" J4 MOJib 6,6 ll 
27. D(xoaa) =2,55 3,7 p 4,48 Jl 4,5. r .. 
28. D(N2) =3 2,1 11 6,6 r 12,7 v --29; =4,46 f/JJ 10 30,8" 14,4 D -

18 SaKU 16 285i. 



XVIII SAD. KOMRJIEKC SHPJIEWMEJIEP 

KoMnJieKc 6upnewMenepnu. HOMeHKJiaTypacbl 

I. KoMrrJieKc .n.yaJiap.n.a uqKu ccf>epa KaTHOH opuyu.n.a reJieH 
()oJJca: 

a) J1qKn ccf>epa.u.aKbl otpnuateJI nnraH.ll.aJiapbiH. canblHbl rpeK 
cauJiapbi 6uJieH repKeann, oJI OTpHIJ:aTeJI JIHrau.n.aJJapblH. bl3b1Ha «O:t 
fOUIM8Jibl (Cl XJIOpO, OH- fH,ll.pOKCO, soi- CYJibcf>aTO, 

so;-- cyJihcf>HTO, NOT- HHTpo, 0 2
-- OKCO, 

CNS-- po.u.auo, CN- unaao); 
6) J1qKn c¢epaJJ.aKbl HeiitpaJI MoJieKyJiaJiapbiH. caHbiHhl rpeK 

caHhiHJJ.a repKeanrr, ueAtpaJI MOJieKyJiaJiapbi (H20- aKBa, NHs-
8MMllH) aTJI3H,ll.blpM8Jihi; 

B) KoMrrJieKc sMeJie retupu>K.HHHH. (MepKe3H HOH H·.n.a atoM) 
B.ll.hiHhi Be yihreH;)H OKHCJJenMe 11.epe>K.eJiu 6oJica Hii uquu.n.e OHYil 
OKllCJienMe 11.epe>K.ecnnu repKeaurr, annoHbi atJiaH.ll.hipMaJibl. Knc· 
JIOTa f3J1biHJJ.biJiapbl 8,li.8T.li.8Kbl HJ!bl 8TJI8H,ll.blpblJIHp. 

II. KoMnJieKc .ll.Y3Jiap.ll.a nqKH c<jJepa armon (KHCJIOTa raJJbiH.lJ.bl .. 
Chi) X8KMYH.ll.e reJieH 60JICa, OH,ll.a IIJJKH MeT8Jibl COH. IfqKH ccf>epa• 

, Hbl CKap,UaKbl HJibl tepTim,ll.e 8TJiaH,Ublpbiii, KOMIIJieKC 9MeJle reTH"' 
pmKHHHH (MepKe3H HOH H·,ll.8 8TOM) bl3biHa «aT» fOUIMaJibl, 

18-1. KoMrr.'IeKC .n.yaJiapblll atJiapbiHhl H3MaJihi: 

a) [Co(NH3)4Cl2]CJ; 6) [Pt(NHa)aCI]S04; 

a) [Cu(H20)4](NOsh: r) [Ni(H20)2(NHs)4] Br2, 

lJe3yJIJHliH. a) (Co(NH3) 4Cb]C!- ,li.IIXJIOpoteTpaMMHH- KO~ 
6am (II) XJIOpH.ll.H: 

6) [Pt (NHa)aCJ]S04-XJJOp0TpHaMMl:!HIIJiaTHHa (Ill) cyJibcf>atbJ; 
B) [Cu.(H20)4)(N0s):?-TeTpaaKB8MllC (II) HHTpaTblj 
r) [Ni (H20) 2 (NHs)4]Br2- ,ll.ll8KBaTetpaaMMHHHHKeJib (II} 6po~ 

M 1:/I,H. 

18-2. KoMrrJieKc .n.ysJiapbiH. atJiapbiHhi H3M8JlbL 

a) K[Ag(CN) z]; 6) Na3[Co(N02)6]; a) Mg[BeF30HJ; 
r) Ba[Cr (CNS) • (NHa)2]. 

4a3yJU:IUIM. a) K[Ag(CN)sJ -.ll.HI.J,HaHoapreHTaT K8Jilliij 
6) Na3[Co(N02)s]- reKcamnpoKo6aJihTaT (Ill) Hatpiiii; 
B) Mg[BeF30HJ- TpmtnopOfii.ll.pOKC06epHJIJlaT- MarHnii; 
r). BafCr (CNS)4(NHa)2]- TeTpapo.uaHO.ll.HaMMHHXpOMaT (III) 

6apmL 
!\oM rweKc 6IIpJI~mMeJiepiiH.ll.e SJleKtpoHeihpaJI OHpJieiiiMeJrep 

i'eM 6c)Jiyn 6uJiep. By ep11.e KOMnJieKc 6HpJieUIMe .n.nH.e HqKJi c<Pepa~ 
,UaH bJ6apaT OOJiyn, OHVH, YMVMbl 3apH,lJ.bl HyJia ,ll.el~ 60JIHp. 
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MeceJieM: [Pt (NHs)2CI2]- AHXJIOpOAH8MMHHnJJaTHua, 
[Cr (H20)4P04]- <Poc¢a-rorerpaaKaaxpoM, 
[Cu (NH3) 2 (CNS) 2]- AHPOA8HOAHaMMHHMHC. 
18-3. KoMnJieKc AY3JJapbiH. AHccou.uau.HSICbrHbl H3MaJibl: 

a) [Co(NH3)5S04]N03; 6) [Cu(NHa)4]S04i 
a) Naa[Co(CN)e]. 

lfeayJUmm. a) [Co(NH3)sS04]NOa~[Co (NHa)sSO.]+_+NOa -; 
6) [Cu(NHa)4] S04~[Cu(NHa), j2+ +SO~- I 

a) Naa[Co(CN)s] :o:t3Na++[Co(CNs)]3-; 

18-4. AmaK)J.aKbl I<OMnJieKc uoHJiapAa KOMn.neKo 9MeJie rerH• 
p H.IK.HHHH. oKHCJieHMe Aepen<eJiepHHH xacanJiaM aJibi: a) KalFe ( CN hb 
6) [Co(NH3)sBr]S04; s) Naa[Cu(CN)•h 
r) K4[Fe(CN)6]. 

lfeaymimH. a) K3[Fe(CN)s]-.ne KoMnJieKc aMene rerHpmKH Ae• 
MHpAHp. fofi, OHYH. OKHCJieHMe .nepe)I{€CH «X» 60JICYH, HqKH c¢epa• 
AaKbl NO;- oonyn, oJI 6 caHbl 6oJiaHJibirhr yqmt- 6 6oJiap, AalliKhl 

c¢epaAa K + 6oJiyn, 3 caHbl KBJIHH 6oJiaHJibifbJ yqHu + 3 6on.tK.aK .. 
Ahlp. 0KHcJieHMe .nepe.tK.eJiepHH. x<.eNH HOJia .nea 6QJIHHJiblfbl yquu 
amaKp,aKhl A€H.JieMaHJI anapbiC. 

+3+x+ (-6) =0; x==-3+6; x::a +3 • 
.lJ.eMpHH. OKHCJI€HM€ A€p~.tK.ecH+3·AHp; 

6) [Co (NHa)sBr-:jSOl-x+(-l)+' (-2)=0J 
x= 1 +2; x- +8 Co+3 

a) N~_;1[Cu x (CN) 41
[: "+4+x+ (-6) ==0; 

X==-3+4; x- + h Cu+1
; 

r) Ku4 +1[Fex (CN) 6 - 1 J +4+x+ (-6) =-=01 \ 
x==-4+6 x= +2: Fe+2. 

18-5. Ko6aJIThiH muaHJlblHbiH. caHbl 6 AMHHn xacannan, awax~ 
A8Kbl HJlbl AY3YMA€ 6oJiaH KOMnJieKC .ll.Y3JI8pblll lf>opMyJiaJiapbiHbl 
H3M8Jlbl: 

a) CoBr·4NI-Ia·2H20) 6) CoCis·4NHa 
a) CoC1·4NH8 ·H~O. 

18-6. KoMnJieKc AY3napbUl aTnapbiHbl H3MaJJnn 
· a) K[Co(N02)4(NHa}2]; 6} [PtCla(NH3)s}Br; 
B) Naa[Fe(CN)oNHah F) (NH,)2 [Pt(OH)2Cl4]~ 
e) [Cu(NHa),.S04]; m) Na3[Cr(C20.)2(0H2}. 

18~ 

18-7. <PopMynanapb!Rbl ft3MaJibl. 
a) TeTpaxnopoAHSKsa¢eppaT (II) K8JIHill 
6) .lJ.HCYJib¢8lO.ill1l'HApOKCOXpOMC:If (Ill) HEilPiiHi 
e) TpHU.HaHoaMMHHKynpa'l" (I) KaJJHii. 



18-8. _TeKJIHn 9,1lHJieH KOMDJieKC .z:tpJiapbl HOHJlapa .a;apra.z:tbiO 
JI3M8Jibl (;tHCCOUHaUmiCbiHbl R3M3Jibl): 

a) (NH4h Pt{OH)2Cl4]; tS) [Cu(NH3 ) 4}SO.~ 
r) Ka[Fe(CN)4Ch}. B) [Co(NHs).CI2]Ch 

18-9. MoneKy JIJtp ae~neMenepuuu H3M aJII>l: 
a) lleMHp (Ill) uurpar&J 6uneu reKcauuouoiJ>eppar (II) K8JIH .. 

RHHi 
6) lleMHp (II) cynhiJ>atbl OJIJieH reKcauuouo<f>eppeT (III uatpH• 

HHH: 
a) KyMym xnopH.IlH aMMnar&J~ aprHHHH.Ile apeAap. AnnaB 

KOM OJieKCll~KH Jllff8HJI.blH. C8Hbl HKll .llHifHn xacanJJaM8Jlbl. 
18-10, ArnaKJI.8Kbl HOHJJ8pl18H Be lleihpaJJ MOJleKyJJapnaH MYM'" 

KHH 6oJJaH KOMnJJeKc tiupnernMenepHH. IJ>opMynanaphiHbl ue arJia• 
pb1Hbl H3M8JIIll: 

a) Crli+, H:~O, Cl- se K + 

15} CO~. NH3, N07 se Na+ 
B e JI n 1:1 K, Xep 6npHH.lleH 7 canbl KOMnJieKc HOB aJIMaK tSon· 

SJp.) 
18-1 t. Kanuii unaHHllHHHH. spruuuue rerpaMHH UHHK cynh<f>a .. 

TbiHbiH 9prHHH romyJI3H.ll8 Ta3e KOMOJieKC HOH retp8UHOHOUHHK8T 
KaJIHH sMene renfl:ap. On peaKUHf!Hhll! .a;eH.JieMecHHH fi3MaJJ&J. 



XIX SAO. 'lbiJllllbiPbiMJibl MECEJIEJIEP 

19-t. Barnra peaKTHBJiep.neH neli.naJiaHMaH, reKJIHn 3.UHJien 
ranJiap.na xalichi Ma.n.nanapblll 9pnmJiepHHUB. 6apJJ.bJJ'hiHhl Kecrnr• 
neM:eJJH. 

Ba (OH)2, ZnS04, Na2C03 se HzS04 9prHH .. 'lepH. 
lJsJyJJnmn. Ma.n.JJ.aJiapbiH 9prHHJiepHHH raHaMaK ytniH oJiapbifl 

6HpliH.D.ew6E).l)yn aJibin, 6eliJieKHJiepnHe ryiiHphlc. PeaKUHHHhiH He· 
TIUK.eCHHH 6eJIJICH8pHC (tJEmyHJLH 9Me.ne reJI.UHMlfl f83 tiblK.UblMbl} 
XIPI XHJJH yiirrewHKJJHK 6oJIM a.nhiMbl). lllonyH st:JibJ 9.UHB 6eifJieKH 
9prHHJiep 6HJJeH xeM CbJHar re'IHpifapHc. AJinaH HenDKaHH el{yH.n.eH 
R3b!Jiblfl roiOJian rpatjJHI{ 6HJJeH JJ.eJ~JJew.nHpiiapHc. fpaqmrH arnaK· 
.naKbi HJJbi .non.nypMaK 6oJJap. 

I Ba(OHh I ZnS04 I Na~co, I H2S04 I 
Ba(OH)2 - ' \1 q 
ZnS04 q - q -Na2COa q " - q 
H2S04 q - II ----~--- 2-4~~<viliB 
HeTm~<.e 3 qSKVH/lH .. 2 'ISI<VRAH 

J 'ISKVH.!l.H 
I ras I ta3 
-.-- ·- --

(fpatjJHK.ne: «4:»- 'ISKVH.llHHH, «r:.-ra3hi aliJia,nHp. Kece 4:hi3biK xnq 
XHJIU yihreWMe 60JJrvl<tHp .UHHMCKJU!p.) 
HenoK.e.ne 3 caHbl 'IBI<VHAHHH 9Mene rentpeH 3prHH Ba (OH).z 9p· 
fHHHJlHp. 

2 lJ8KYH.llH 9MeJJe reTHpeH 9pmH ZnS0d'l.lip. · 
2 'IBKVH.UH 1 ra3 sMe.1e reTHpeH sprnH- Na2COa-.nHp. 
1 lfeKyH}JB 1 ra3 3Me.~ e rwmpeu- spruH H:;:S04".1I.Hj). 
HI- 2. 13epJICH: Na2S04, NaOH, BaCI2, ZnSO• 3prHHJiepHHH 

03UII'3 peaKTHHCH3 T3lH!MaJibi. -
'lo3yJIH!Uii. 

TaHaMaK Vllllll amaK)I.8Khl rpacj>Hru .llOJIAYPHPbiC. 

j"Na:SQ7"-\?a~H l -
I BaCis 2nS04 

Nn2so, - I - 1l -NaOH - - - IJ 

BaC!? 'l. - - CJ 
ZnS04 - II. --·-- --~-- -- -- ---·--- --
HennKe I QfiKVR.llH I 'IST<VIIAII 2 liSKVllAB 2 'IEH<VH.Illi 
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5Hp qeKyHJI.H 3MeJJe reTHpeHJJep Na2S04 Be NaOH, HKH l!SKYII~ 
AH 3MeJie reTHpeHJiep BaCI2 Be ZnS04. 

onpHH/KH CbiH8HblillbiK.ll.8 M8JI.JI.8JI8pb1 .li.OJ!bl 8Hb!KJ18ll 60JIM8Jlbl, 
AHi:IJJli3 rel!HpMeKJJHrH JI.OBaM 3TJI.Hpii8pHc. l1rm l!eKyHJI.H 3MeJJe re .. 
'THpeHJJepH e3apa 6HpJJeWJI.HpHn, cy3ryl!JI.eH reliHpHn ZnCI2 3prHH· 
11ep HHH aJJHpbrc: 
. BaCI2+ZnS04=BaS04+ZnCh. 

ZnCh sprHHHHH 611p l!ElKYHJI.H sMeJie reTHpeH Na2S04 Be NaOH 
9prHHJJepHHe rolliHphrc. OJJaphiH. xaifchiChiHJI.a li9KYH.li.H sMeJie reJI'! 
ce, oJJ sprnH NaOH-JI.bip. NaOH+ZnCb=Zn(OH)2+2NaCI lJa. 
"YHJI.H 9MeJie reJJMeJI.HrH Na2S04-JI.Hp. TaHaJJaH NaOH 3prnH apKa'" 
J!bl BaCI2 ae ZnS04 3prHHJiepHHH TaHaHphrc, HrHbi HKH tiSKYH.li.H 
sMeJJe renrpeH BaCI2 ae ZnS04 :~prHHJiepHHe rolliHphlc. XaifcbiCb[H .. 
AS l!el\yHJI.H 3MeJie reJice, oJI ZnSOd~Hp. 

4eKyHJI.H 9MeJie reJJMeJI.HrH BaCl2-.11.Hp. ZnS04+ 2Na0H= 
=Zn(OH2) +Na2S04. 

19-3. Balllra peaKTHBJiepJI.eH neifJI.aJ1aHMaH, NaaP04, Ba(OH)2, 
Bi:ICb Mg(NOa)2, K2S04, NaCl sprHHJiepHHH TanaMaJihi. 

lJe3yJIHlliH. fpaqmm JI.OJI.li.YPHPbiC. 

NaaP04 
I 

Ba(OH)2 I BaCI2 IMg(NOahl R2So41NaCI 

NazPO• - q q q - -
Ba(OH)2 - - - q q -
BaCh q - - - q -
Mg(N03) q lJ - - - -
KzSO• lj q q - - -
NaCI - - - - - -
Henr)Ke: 3 '18KYH.lllf 3 '18KYHAH 2 '18KYH.U. 2 '18KYH,ll.H 2 '18KYHAH -

lJc:myH.li.H 9MeJie reJIMe.li.HI<- NaCI-JI.bip. 
3 l!eKyHJI.HJIH sprHHJiep: NaaP04, Ba(OH)2 
2 tieKyHJI.HJIH sprHHJJep: BaCl2, Mg(NOa)2, K 2S04 
l1KHH)I(if CbiH8HlllhiK: l1KH liBKYHJI.HJIH sprHHJJepH (BaCJ2, 

Mg(NOa)2, K2S04) yq l!eKyHJI.H 9MeJJe reTHpeH 9prHHJiepe 
:(N aaP04 ae Ba (OH)2) ryifHpbiC. xaifchiChl 6HJJeH HKH l!eKyn:U.u 
sMeJie reJice, oJI- Mg(N03)2- JI.Hp. 

3Mg (NOs) 2 +2N aaP04=Mga (P04) 2+6NaNOa 
Mg(NOa)2+Ba (OH) 2=Mg(OH)2+ Ba (NOa) 2 

PeaKUHH HeTH)I(eCHHJI.e sMeJJe reJJeH ·sa (NOah cy3ryll.ll.en .reliHpHn, 
yq lleKyHJI.H 9MeJie reTHpen JI.Y3JiapbiH. sprl:IHHHe rolllyn, x .arichi ran.11.a 
NaaPO• ae xaiicbi ran.11.a B a(OH)2 6apJI.birhiHhi 6HJJH8pHc. Na3P04• 

~JJ,e 'l9KVHJI.H sMeJie reJIH8p. Ba (OH) 2 l!BKYH.li.H sMeJJe reJJMeiiap. 
2NaaP04 +3Ba (NOa) 2 =Baa (P04) 2 + 6N aN03 



. TaHaJIMa.zi.blK BaCl2 ae K2S04 sprHHJiepnHe Ba (OH) 2 s-.u.a 
NaaP04 sprHHJiepHHH rowyn TaHan 6nnepnc . 

. Ba (OH)2 rowcaK, K2S04-.u.e tJeKyHAH 9Mene renep. 
N aaPO. rowcaK, Ba (OH)2-.u.e li9KYHAH sMene renep. 
19-4. AwaK.u.aKbl sprHHJiepH 6awra peaKTHBH ynaHMaH TaHa<i 

MBJ!bl. 

19-5. Tepe3HHlltl HKH Tapanbl KOHUeHTpHpJieHeH AY3 KHCJIOT8• 
chi ryiOJiaH ran apKaJibl .u.eKnewnnpHJI,ll.H. TepeaHHliH 6Hp ran)la· 
JJbiHa 2,76 r KaJIHH Kap6oHaTbi rowyJillbl. Tepe3HJl;}KH neH.arpaM· 
JJb!Jihlrhl caKJiaMaK ytJHH Tepe3HHHH 6eiiJJeKH TapanhiHa H;:ltJe rpaM 
CaCOs rowMaJibl? 

lJesynnmn. 1) Tepe3HHHR K2COa rowynaH Tapimhl 6wJieH ua­
XHJIH yiiTrewMe 6onyn retJ,ii.H? 9n6eTAe K2COa AY3 KHCJIOTacbi 6n­
'JieH peaKIUUl mpep, C02 ra3bl 6onca llbiKap. Tepe3HHHR rnoJJ Ta· 
panbt K2COa·A;:lKH K20·HhiH xaca6b!Ha arpanap. 0HAa Ha'le rpaM 
arpaJIR<.aK,ll.blfbiHbl xacanJiaHpblc. 

2, 76 r x r 

K 2COa-K20.f. C02 
138 r 94 

M (K2COa) = 138 r/MoJib, 
m(K2COa) = 138 r, 
M(K20) =94 r/MOJJb1 

m(K20) -94 r. 

2,76: 138==%:94, ·. 2.7~·94 1 88 
x- - • • 138 

«== 1,88 ,, 

2) Tepe3HHHH. 6eiiJieKH TapanblHhi·Aa I ,88 r arpaJITMaK yqHH 
Halle rpaM CaC03 rornMaJibi? CaCOs·Ae AY3 KHCJIOTacbl 6HJieH 6Hp .. 
JierneHAe C02 'lbiKap ae Ca0-HhiH xaca6h1Ha arpanap. OH,lla wefine 
xacanJiaUibiK re11npHn 6anepucr 

• 
x r 1,88 r 

CaCOs-..CaO+C02 
"""i"QO'r 56'F 

x: 1 00•1,88:56,· 

M (CaCOa) = 100 r/MOJiti• 
m(CaCOs) -too r, 
M (CaO) =56 rfMOJIKti, 
m(CaO) ==56 F. 

19-6. TepeSHHHH HKH T8p8nbl KOHUeHTpHpJieHeH IJ.YS KHCJIOT8CS 
ryiOJiaH ran apKaJibi .u.eRnemAHPHJI.llH. TepesHHHH. C5Hp ran,llaJibiHOJ 
.u.aKhl ra6a 15,8 r KMn04 vowyn.nbl. Tepesn.u..e JleH.arpaMJibiJilnli1 
caKJiaMaK ytJHH repeaHHHIJ. xalicbl ~rapanbiHa Halle rap14. MgCOa 
f0lliM8Jib1? . 
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1Ja3yJJHillH. I) KMn04-HH. JlY3 KMCJioracbl 6HJieH 6HpJiemMerHfl· 
AeH XJJOp 6eJJyHHil llhl!Ulp. 0H)la 6aJiyHim llbiiOIH XJIOpyH. Macca• 
CbiHhl xacanJJaHphrc. 

15.8 r x r I 
2KMnQ4 + 16HCI = 2KCI + 2MnCia+8H20 + SCI2 

316 r 355 r 

M(Cl2)=71 r/MOJJb, 
m(C\2) =71 r·5=355 r, 
M(KMn04)=158 r/MoJJh, 
m(KMn04) = 158 r·2=316 r. 

15,8·355 
15,8:316=x:355, x= = 17,75, 

316 
x= 17,75 r. 

BeJiyHim tJblKHH XJIOPYH. Maccacbl, rolllyJiaH KMn04-llH. Macca· 
ChiHJJ.aH Ken ( 17,75 r- I 5,8 r= 1,95 r) 6oJiaHJihifhi y'IHH, eHe rnoJI 
TapanbJHbl 1,95 r arpaJITMaJihi. 1,95 r arpaJITMaK Y'IHH repe3HHHH. 
KMn04 rowy.TJaH raparmaa Ha'Ie rpaM MgC03-n rornMaJibi.U.hifhiHbi 
:xacanJiaHph!C. By ep.u.e XeM eKap.u.aKbl MeceJie HJlbl arpiVITMaKJiblK 

· MgO-HhiH xaca6bma 6o.TJyrr reqil:ap. C02 peaKU:fiHHhiH. uenrJK.eCHH.LI.e 
'lhiKblll rHJJ.Hap: 

r r I ,95 r 

MgC03---+-.MgO + C02 
84 r 4or I 

M (MgCO. a)= 84. r/MOJib, 
m(MgC0a=84 r, 
M (MgO) =40 r/MOJJb, 
m(MgO) =40 r. 

x:84= 1,95 r:40, x= 
84

'
1

'
095 

=4 095 x=4,095 r MgG03• 
40 ' ' 

19-7. Te.p3HHHH. HKH raparrhiHhi KOH~eHrpHpJieaeH arnrap ap•. 
rHHI1 ryiOJiaH ranJiap apKaJibi .u.e~vrern.u.HpHJJ)l.H. farrJiaph!H. 6rrprrHe 
4 r NH4NOs rornyJlCa, )l.eJ{arpaMJJbiJJbirbi caKJJaMaK y'IHH 6eil:JJeKH 
rapanwra HG'Ie rpaM (NH4)2S04 rornMaJibl? 

IJtBy JJHWH. 1) PeaK~HHHhiH. HeTH.iK.eCHH.U.e NHa 'IbiKHp, arpaJI• 
MaKJibiK HNOa-HH xaca6hma 6oJiyrr re'Iiiap. Tepe3HHHI~ NH4N03 
rowyJiaH rapanbi HG'Ie rpaM arpaJJHp? 

4 r x r 

NH4N0a-+HN"Cfa + NHa 
SOr- 63 r· 

M (NH4N0a = 80 r/MOJJh, 
m(NH4NOa) =80 r, 
M (HN03) =63 r/MoJih, 
m(HNOa) =63 r. 

4:80 r=x:63, 
4·63 ' 

X= -=315 so ' ' x=3,15 r. 

2) Tepe3HHHH. 6eil:JJeKH rapanhiHbl 3,15 r arpaJirMaK Y'IHH naqe 
rpaM (NH4) 2S04 rornMaJJbr? By ep.u.e arpaJJMaKJJblK H2S04 xaca· 
6b!Ha 6oJiyn retriiap. 
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x r ;~,15 r M (H2S04 ) =98 r/MOJib 
(NH4) 2 S04~H2S0.+2NH3 m(HzSO.) =98 r 

-132 r -981' M((NH4)zSO.)=l32 r/MOJI& 
m ( (NH4)zSO.) = 132 r 

x: 132=3,15:98 X= 132-3,15 = 4 243 98 , 

19-8. Tepe3HHHH. HKH rapanhma KyKypr KHcJiorachi ryioJiaH 
ranJiap apKaJihl neH.Jielll,ll,HplUI,ll,H. ranJiapblH. 6npnHe 5,3 r Na2cq3 
rolllyJIJI.hl. Tepe3HHHH. neH,arp aMJihiJJhirhiHhi caKJJaM aK Y'IHH 6en· 
JieKn Tapanhma Halle rpaM MgC03 rolllMaJihl. ()Kora6hc6,51 r 
MgCOs.) 

19-9. Tepe3HHHH. HKH raparrbma KyKypr KHCJJOracbi ryiOJiaH 
ran.11ap apKaJJhi nenJiemnnpHJJ,llJI. Tepe3HHHH 6up rapanhiHJI.aKbi 
ra6a 8,82 r Na2SOa rolllyJJJI.hl. Tepe3IIJI.8KH neH.arpaMJJbiJJbirbi caK· 
JiaMaK fLIHH repe3HHHH. 6eiiJJeKH rapanhma H8Lie rpaM CaCOs rom. 
MaJihi? ()K,ora6bi: 7,75 r CaCOs.) 

19-10. Tepe3HHHH. 6Hp raparrbiHa KOH 3prHHH, HKHHFKH rapa· 
rrhiHa JI.Y3 KHCJiorachi ryro.JiaH ranJiap apKaJTbi nettnem;J:I1p11JJJI.H. 
8rep repe3HHHH. KOH 3prHHH rylOJiaH rapanhma 8 r NH4N03 ro­
myJJca, repe3HJI.e neH.arpaMJibiliblrhi caKJiaMaK ylJHH 6efiJieKH ra­
parri?ma Halle rpaM MgC03 romMaJJbi? (/K,ora6bi: 13,23· r MgCOs-) 

19-11. Tepe3HHHH. HKH rapanbiHa JI.Y3 KHcJioracbi ryioJiaH ran­
JJap apKa.nbi neH.JJelllJI.HpHJIJI.H. Tepe3HHHH. 6Hp rapanbiHJJ.aKhi ra6a 
6,32 r KMn04 rolllyJI)l.bL Tepe3nne nenarpaMJibJ.nbirbJ caKJJaMaK 
ytmH repe3HHHH. xaflchi Tapanbma Be naLie rpaM K,COa romMaK re. 
peK? ()I\ora6bi: 1,28 r K2COs.) 

19-12. MeraH, nan Be 3THJieH ra3JiapbiHbiH. rapbiHJJ.biCbiHbiH 
)l.hiKhi3Jihirhi 0,97 r/.lJ. OJI rapblll.l~biHh!H 1 Jil1Tpmnm ncwhi 5lHMarbJ· 
Ha 12,76 JI xosa repeK 6oJI5lp. rapbiHJI.biJI.a xep 6Hp ra3 HCJLie rea­

l 
pyM TYTHp. (XosaHbiH. - 6eJiem KHCJJopon). 

5 

lfa3yJIHlllH. 1) fofl rapbiHJJ.biJI.aKbi Mer an ra3biHbiH respyMH x n, 
9TaH ra3biHbiH respyMn y JI ·oo.ricyH. 0Hna 3TH.lJeH ra3biHhiH reapy­
MH 1-(x+y)JI 6oJiap. 8rep rnefiJJe 6oJrca: a) x l! MeTaH ra3bi!lbiH. 
HHMarbi fLIHH xapq 6oJIHH KRCJiopoJI.bi xacan.riaHpbrc: 

x JJ a JI 

CH4 + 20z = C02 + 2H20 
Tii" 2iJ 

x:l=a:2, 
2x 

a= -=2x 
I ' 

Vm=22,4 JI/MOJJh, 
V(CH4) = 1 JI, V(02) =2 JI. 

6) yJI sTaH raablHbiH. HHMarhl yLIHH Haqe JIHTp KHCJiopoJJ. xapq 
6omlH.ll.blfbiHbi KecrHTJielfapHc: 
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y:l =b:3,5, 35·y 
b= -·- =35y 

I ' ' 
b = 3,5y JI 0 2. 

B) 1--(x+y) JI 3THJieH f83biHbi~ HHM8fbi yqHH H<}l!e JIHTp KHC• 
Jiopo.u. repeK.U.HrHHH xacanJiaHpb!c: 

1-(x+y) ,, . ~ /Vm==22,4 JI/MO.llb, 
_____ c_2_H4+302=2C02+2H20 V(C2H,)=l JI, 

I II 3JI V(02)=3 JJ. 

l(x+y):l=c:3, c= [l-(x+4
)]· 3 =3-3x-3y, 

c= (3-3x-3y) JI. 

HerH)!{.e.u.e raa rapbiHJJ.b!Cb!Hbiil HHMarb!Ha xapq 6oJiaH KHCJIO­

po.n.hi ra·mipbic, on HHMaKJihlra xapq 6oJiaH xoaaHhiil _!_ 6eJiermie, 
5 

HrHhl 12,76·!. =2,552 JI-e .u.eanHp. OH.n.a a+b+c=2,552 JI 02. 
5 

BaxanapbiHhi epnHe ro10n: 2x + 3,5y + 3-3x-3y = 2,552 .u.eaJieM<mn 
aJIHpbiC. OJI .u.eaJieM<JHH )!{.eMJieceK x-0,5y=0,448 6oJiap. By cnc­
TeMaHblll 6HpHH)!{.H .u.eaneMecnnHp. 

HKHHX<.H neH:JJeMaHn ra3 x-apbiH.U.b!Cblllhlll .U.hiKbi3Jiblrhl 6oiOHtia 
nyaii <lpHc: 

a) x JI MeraH ra3b!Hbll{ Maccacblllhl KecrHrJieii<Jpnc. 
22,4 JI CH4-1Ul M8CC8Chl 16 T 
X Jl --,-.- a II 

16 X X a=---. 
22,4 1,4 

22,4:x= 16:a 

X 
a"""'-. 

1,4. 

6) y JI 3T8H I'83blllbll{ M8CC8CblHhl KeCI'HTJiei%apHC, 
22,4 JI C2Hs·blfl Maccacbl 30 y, 

yn .. a r 22,4:y==30:b. 
b = 30y = 15y b 15y 

22,4 II,2' ..... il,"2 r. 

B) 1-(x+y) JI 3THJieH f83b1Hbll{ M8CC8Cb1Hbl KeCrHTJieii<JpHC: 
22,4 JI C2H4-Hll M8CC8Cbl 28 F. 
1-(x+y) JI -,-,- .. - Cr 22,4:1-(x+y) =28:c, 

c= 28·ll-(x+4>1 1,25-1,25x-1,25y, c=(1,25-12,5x-1,25y)r 
22,4 

HeTn)!{.ene aiiJaK,naKbl .nea.JieM<mH anHpblC. 
· X l5_y 

a+b+c=0,97 r/JI. BaxaJiapbiHhl epnue roiiHpblc IJ+ 11 ,2 + 
c"tJ,25-1,25x-1,25y;;;0,97! JJ.poO~~u Oowa~»p_~c;. . 
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8x+ 15y+ 14-14x-14y= 10,864. :IK.eMJJefiapnc: 6x-y=3,136. 
lllefi:JJeJJHK 6HJieH arnaK,LJ.aKbl cucTeMa 9MeJie reJifwp. 

{ 
6x-y=3,136, 

x-0,5y =0,448. CuCTeMMibl qe3Hapuc. 
y=6x-3,136, x-0,5(6x-3,136) =0,448 
x-3x+ 1,568=0,448; -2x=-1,12, x=0,56 JI, 
V(CH4)=0,56 JI H-,LJ.a 560 MJI. 
EhaHbiH. respyMIIHH Tamrphrc: 

0 560 0 5 0 448 0 5 0 112 = o, 112 
= 0 224 ' - ' y= ' ' y= ' ' y 0,5 ' ' 

V ( CzHB) = 0,224 JI 51-,LJ.a 224 MJI. 
3TIIJieHilH. respyMHHH T3I15!pblc: 
1-(0,56+0,224) =0,216, 

V(CzH 4) =0,216 JJ 5!-,LJ.a 216 MJI. 
19-13. MeTaH,LJ.aH, Bo,LJ.opo,LJ.,LJ.aH se yrJiepon (II) OKCH,LJ.U:H,LJ.eH 

JJ.ypHH ra3 rapb!HlJ:b!Cb!HblH ,ll,b!Kbi3Jlblfbi 0,63 r/JJ. 0HyH. 6Hp JlllTpii· 
I 

IUIH. HHMafhiHa 7,54 JI XOBa xapqJiaHHp. XoBaHbiH. - 6eJiem (rElB­
.5 

pyMH 6oJOrFia) rmcJiopo.ll. . fa3 rapblH,LJ.h!CbiH,ll,a xep 61:1p ra3 Haqe 
respyMH Tynrp? (JK,ora6hr: V(CH4) =672 MJJ, V(Hz) =224 MJI, 

V(CO) = 104 MJL) 
19-14. MeTaH,a:aH, sonopo.nnaH se yrJrepoLI, oKcH,LJ.HHLI,eH (CO) 

.nypHH ra3 rapbiHJJ,biChlflbTI~ JJ,blT<hi3JJbirbi 0,85 r/JJ. fa3 rapbiHLI,blCbi-
1 

HhiH. JJ.OJJbi HHMarbma 4,52 JJ xosa xapl!JiaHHp. XosaHhiH. 5 6e,'!eru 

rmcJiopo,Ll.. fa3 rapbiH)],hiChiH,Ll.a xep 6Hp ra3biH. TYTHH respyMH!HI 
xacarrJiaMaJJhi. (h\,ora6hr: V(CH4)=269 MJJ, V(H2)=214 MJI, 

V(CO) =517 ~IJI.) 
19-15. MeTaH, :nan, nponaH ra3JiapbiHhiH rapbiH,II.b!CbiHbiH MOJJ­

Hp Maccacbi 20,375 r/MOc1h. OJJ ra3JiapbiH rapbiH,II.b!CbiHblH. 6!ip 
MOJJb!Hbl!{ 5lliM3fhiH3 55,3 JJ KrlCJJOpOJJ, xapl.!Jl3HLI,hl. fapb!HJJ,bl;1.a Xep 
6Hp ra3hiH HG'Ie J1!1TpH 6ap? ()l(ora6bl: V (CB.4) = 16,8 Jl, 
V(CzHG)=4,2 Jl, V(C3Hs)=l,4 J!.) 

19-16. AneTHJICH, 9THJieH se rrponnJieH ra3JJ3phiHhlll rapbiHLI,bi­
ChiHhiH MOJJHp Maccachi 30 r/MOJib. OJJ rapbiHLI,biHhH~ 6Hp MOJihiHhlll 
JJ.OJlhi .HHMarbiHa 344 JJ xoBa xap'I 6oJiap. XoBaHbill respyMH 6oiOH­
qa 20 npoueHTH ICHCJiopo,Ll. nmirm xacarwan, ra3 raphiH/J.biCbiHJW· 
Kbi ra3JiapbiR TYT51H renpyMHHH xacanJiaM aJibi ( K. Ill.). ()K,ora6br: 
V(C2Hz) =11,2 JI, V(C2I-l4) =6,4 JJ, V(CaHs) =4,8 JJ.) 

19-17. MeTan, 9THJJeH Be Boll,opo,Ll. ra3.riaphiHhiR raphiHll:hlChi· 
HhiR 10 mnpHHHR Maccacbi 2,625 r. OJI ra3 rapbiHLI,hiChiHhiH. 10 JIHT­
,piiHHR )J,OJlbl HHMarbiH3 97,5 Jl XOBa Xapq 6oJUip. fa3 rapbiHLI,blChl• 
Hbl!{ respyM LI,V3YMHHH xacanJJaMaJibl. (XOBaHbiH. 20% -II KHCJIOpO,Ll.), 
(.IK,ora6bi: V(CH4) =7 JI, V(C2H4) = 1,6 JI, V(H2) = 1,4 JI.) 

19-18. 100 MJI 330T, BOll,OpO,Ll. Be MeTaH l'33JiapbiHh!H, rapbiH,Ll.bl• 
'chi 150 MJJ EHc.nopo,11. 6HJieH rapbm HKhiJI,Ll.hl. PeaKUHH,LJ.aH COH. ra3· 
JiapbiH. reBpyMu 142 MJI 6om:u>I. PeaKU.HHHhiH. eHyMH. Ca{OH)z 3p· 
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rnHHHJI.eH requpftJieH)le ra3Jiapb1H. raspyMH 106 MJI qeHJJH a3aJJ)J.b1. 
BawJiaHrbi4 ra3 rapbiHJlbiCbiHbll{ respyM .AY3YMHHH xa~anJJaMaJiht. 

lfa3fJIHWH. I) Au1rap 3prHHHHHH ycTyH.n.eH ra3 rapbiH)J.biCbl re· 
'!HpHJJeH.n.e ra3 rapbiHJlhiCbiHJlaKbi C02-HIIH. xaca6biHa a3aJISip. OH· 
~ta H<:J4e respyM C02 .9MeJie reJJih:m 6oJica lllOH4a raspyMH CH4 
HJJKH 6am.n.aKbl ra3 raphlHJlblCbiHJla 6ap.n.hlp. Ce6<:~6H l respyM CH4 
HBaH.n.a 1 respyM COz 3MeJie reJJii<:lp. 

CH4+202=C02+2H20 
V=b V=2.~ V=in 

lliefiJieJJHI<JI.e: V (CH4) = 142 M.n-106 MJI=36 MJI. 
2) PeaKUHRAaH repHyl11H HJibi 36 MJI MeTaHbiH. HHMarbiHa 72 MJI 

KHCJJOpOJJ, xapq 60JJ5lp . V!JIKH68Ul!1.8Kbl f83 rapblH,li,blCbl HKbiJI8H.ll.8 
ra3 rapbiH,li,blCbiHblH respyMH 108 MJl (100 MJJ+ 150 MJI-142 MJI= 
= 108 M.n) 833JiblflJlbl, .ll.HHMeK WOHYH 72- MJI-11 MeTaHhiH. HHMa­
fbiHa xap<I 6oJiaH i<HCJJOpOJl.hiH. r e spyM11.ll.11p. faJiaH 36 MJHI (108 
MJI -72 MJJ=36 M.JJ;) BOJIOpOJl Be BO.ll.OpO.Llb!H HHMafbiHa X8p'l 6o­
Jl8H KHCJIOpOt'l.bll-1. reBpYMHJJ,Hp: 
2H2 +02 =2H20. illoJI.36 MJI-HH. 2 6eJierH so.n.opo.n., 6Hp oeJierH 
V=2.1 V=1n 

<<• 36MJJ•2 
KHCJIOpOJlJlblp. fa3 rapblllJlb!CbiHJlaKbl V (H2) == · 3 = 24 MJI. 

3) fa3 rapblllJlhiCblHLlaKbl V(N2)=lOO MJI-(36 MJI+24 MJI)= 
= 40 MJI. 

19-19. 120 MJI a30T, BOJlOpOLl Be yrJiepOJI (II) 01\CHJI.HIIHH ra­
pb!H}lb!Cbl 180 MJJ KHCJiopoJI 6HJICI-l rapblll f!KbiJIJlbl. PeaKI.I.Hf!JI.an 
coH. ra3biH. respyMI1 225 MJJ 6oJJ)!.bi. PeaKU.HHHbiil nenuKecHHJie 
3MeJJe reJieH ra3 rapb!HJlbiCbl amrap 3prHHHHHH ycTyH.n.en re4HpH­
JJeH.n.e, ra3blH respyMH 195 MJI-e 4CHJIH a3aJJ,Qbl. BamJiaHrbJlJ ra3 
rapbiHJlhiChiHbiH. reapyM .11 V3YM HHH xacanJJaM a Jib!. (./Kora6h!: 
V(CO) =30 MJI, V(I-h) =40 MJI, V(N2) =50 MJ!. 

19-20. 5lnbiK ran.n.a 5 Jl so.n.opo.n., KHCJiopoJI se a3oT ra3JI3pbi­
.HhiH. rapblHJlbiChl HKbiJIJlhL PeaKILHSIJlaH COil ra3 rapb!HJlbiCbiHblll 
respyMH 3,2 .1\.. 6oJJJlbi. Oubi T;:>3e.n.eH 5 JJ xosa 6HJJeH rapbln napT­
JiaJI.blJ1aH)I.aH cor-1. reapyM 6,4 JI OOJIJlbl. 6amJJaHrbJ4 ra3 rapbiH)lbJ­
cbiHJJ.a xep 6up ra3hiH. respyMH 6oiOHqa rynm npoueHTHIIH xacan­
JiaMaJibr? ()l{ora6br: 02·-12%, N2-40%, fb-48% .) 

19-21. D.y3yMH CnH2 -2 6oJiaH yrJieso.n.opollblli 6eJIJIH 6np 
Maccacbi . xJiopblH apTb!K 6epJieH MaccacLJ 6HJJeH 6np.'leweH;te 21 1 

reTpoxJiopn.n. «6poMbiH. apTbiK oepJieH M accacw~ 6uJieH OHPJieWeH­
.n.e 38,8 r TeTpo6poMHJl sMeJie reTHpii;:>p . On yrneaoJiopOJJ.hllt MYM· 
KHH 60JI3H H30MepJiepHHH SI3M3Jlb1 . 

lJe3yJIHWH. l) faJIOI't:HJiepHH UTOM Ma<:Cl:IJI8pb!Hb1H. TanaliyTJJa­
pbiHbl KCCI'HT JICH<1p11C: 

80-35,5=44,5. 
2) MeceJI<:~HHH rneprH t5oJOwJa Macca ranasyTJlapbl 38,8 r-

21 r= 17,8 r. 
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3) faJioreHJIH yrJieaopo.llJlap.n.aKbl raJioreHnepHH. Maccacb!Hbl 
xacanJiastpblc. · 

faJI. Tan. 44,5 r 6onaH.n.a 35,5 r Ct. 
-,.-,.- 17,8 r --.--· -.--xr 

44,5: 17,8=35,5:x, X
= 17,8·3S,5 14 2 ' r, 45,5 

m(CI) = 14,2 v. 

llleliJie ycyJI OHJieH opoMhi xeM 6HJIMeK 6oJistp. OH.n.a HJIKH6am.na. 
Khl yr.neao.ztopoAhiH. MaccacbiHhi xacan.naHphlc: 
21 r-14,2 r=6,8 r. 

EKap.ztaKhi MarJiyMaTJiap.11,aH yryp aJiblTI, yrJieao.n.opoAhiH. MOJI•. 
stp Maccacb!Hhi xacanJiaSiphic: 

_6,8 r l4,2 r IM(Clz=71 r/MOJib, . 
CnH2,- 2 +C}z--.CnH 2 .-2 Cl4 m(Ciz) = 71 r· 2= 142 r. 
x r 142 r 

6,8:x= 14,2:142, x= 6•
8'

142 
=68, x=68 r, M (CnH 211 .- 1 )=z 

14,2 
=68 r/MOJib. 

O.n yrJieao.ztopoAhiH. MOJieKyJIHp <jlopMyJiaCbiHbl ranHphic. 
80 

CnH2 n-2==68, l2n+2n=70, 14n=70, n=i4=5. 

Mo.neKyJIHp ¢opMyJia C5H 8. CsHs-AHeH ae aueTHJINI yr.neao.11,opo.n. 
Jiapbi 6o.nyn 6HJiep. 0HyH. H30MepJiepH. 17-38-H)I<H Mece.ne.n.e H3bl• 
JiaH.n.hrp. 

19-22. CnH2n ¢opMyJia ,lJ,orphl reJIH~H yrneao.n.op0.11.hiH. 6eJIJill 
6Hp Maccachl XJIOp OHJieH OHpJiellJHTI 31,75 F AHXJIOpHA, 6pOM OH• 
JieH 6HpJiemHn 54 r AH6poMHA 3MeJie reTnpfi~p. OJI yrJieBOAOPOAhiH. 
¢opMyJiaCbiHhi ranMaJihl. ()J\,ora6bl: C4Hs.) 

19-23. CnHz ··:?· ¢opMy.ria .ztorpbl reJifi~H yrJieao.n.opoAbiH. 6eJIJiH 
6Hp Maccacbl xJiop 6nneH AOJihi 6l!pJieunm 22,75 r TeTpa~JIOpH.Il., 
6poM 6HJieH 6npnenmn 45 r rerpa6poMHA 3MeJie rerHpfi8p. OJI Yl'· 
JieBOAOPOAbiH. ¢opMynacbiHhl ranMaJibi. ()K,ora6hi: CaHd 

19-24. 63yH.n.e 150 r NaOH caKJiastH 3prHH 6HJieH 196 r H 2S04 
6oJiaH 3prHH peaKUJISJ ·rHpeu 6oJica, HaXHJIH AY3 Be HatJe rpaM 3Me• 
ne renep? 

tie3yJIHwu. I ycy JI. 1) AwraphiH. Be KHCJIOTaHQIH. MOJib raTHa'! 
WbiKJiapbiHhl ranSiphlc. 

150 
-v (NaOH) = 4o =3,75 MQJI&, 

MoJI& rarnambiKJiapbl 3,75:2, H-.lla 1,875:1. By ep.lle awrapbiH. se 
i<HCJIOT8Hb!H, MOJib f8TH8WbiKJ18pbl 1 :l•,lleH K8fi 2: 1-.lleH 60JIC& as. 
OH.ll.a Typlllhl ae opra .n.yahiH. rapbiH.llhlCbl sMene renep. 

(5-27, 5-28, 5-29, 5-30-HJK.ht MeceneJiepe cep.). 



foil x r NaOH rypiiibi .nya aMeJJe retHpMare raTHaiiiChiH. OH.na 
(150-x) r NaOH opTa .nya aMeJJe rerHpMare raruaiiiap. 

lllefiJJeJIHK.Ue x r NaOH-hiH: H<ltJe rpaM H2S04 OHJieH 6HpJieiii-• 
~eK.lJ.IIfiiHII xacanJiaHpbic: 

M (NaOH) =40 r/MOJII>, 
m(NaOH) =40 r, 
M(H2S04) =98 r/MOJJb, 
m (H2S04) = 98 v. 

40 98x 98 x x: =a:92, a=·- a=-r. 
40' 40 

150 r- x r NaOH H3tte rpaM H2S04 (hiJieH 6upJJeiiiiiaHJI.IfrHHH xa· 
canJJa51Phic. 

~2..:_~ M (NaOH) =40 r/MOJJb, 
~H+H2S04=Na2S04 +2H20 m(NaOH) =40·2=80 r. 

80r ~ .M(H2S04)=98 r/MOJJb, 
m(H2S04) =98 r. 

'(15o r-x) r:80==b:98, 

b=~ 

b= (150-x)·98 = 
80 

(150-x)·49 

40 ' 
40 • 

_ MeceJiaHMJ{ wepruue repa amaK.naKbl .neuJJeMaHH a.TJapblc. 
g~· 

~+ (ISO-x)·
49 

==: 196 196x+7350-49x=7840, 49x=490, 40 40 • 
«= 10 r NaOH. . --
10 r NaOH rypiiibi .nya sMeJJe ren1pfiap. Opra n.ya 9MeJJe rernp• 
Mare: 150 r-10 r= 140 r rarnaiiiHp. 
J1nn.H Haqe rpaM Typiiibi se Hatte rpaM opTa .nyayH, sMeJJe reJiiiaH• 
.li.MfHHII xacanJiaHpblc. -

a) Haqe rpaM Typiiibl .nya 9MeJJe reJJep? 
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NaOH+H2S04 =NaHS04+H20 m(NaOH) ==40 r, 
.
1

9_ r ~ I.M (NaOH) =40 rJMOJIJ>, 

'"4Q'"r 120 r .M (NaHS04) = 120 r/MOJlb1 

m (N aHS04) = 120 u. 

I0:40=x:120 x== 120
'
10 =30, x==30 r NaHso •• 

40 

6) Haqe rpaM opn 11ys 9MeJie reJJfiap? 

140 r x r M (NaOH) ==40 P7MOIH), 
2NaoH+H2S04==Na2S04+2H20 m(NaOH) -40 v·2=-80 v, 
a-o--r-=- .14:..! r M (Na2SO,)- 142 r/MOJib1 

m(Na2S04) -142 r. 



140:80=x: 142, X= 140· 142 = 248 5 . 80 , , 

II ycyJI. By ep.n:e HJIKR TYPlllbi .LJ:Y3 3MeJie renwap. 3MeJie reJieR 
Typrnbi .n:y3 apthiK 6onaH awrap 6HJieH 6HpJiernHn opta .n:y3 3Mene 
reTHpfrap. 11JIKHHJI{.If 9MeJie reJIH<lH typlllbl .LJ:Y3 KHCJIOT8HbU( Macca-. 
ChiHa repa 9MeJie reJiflap. 

a) Ou.n:a Haqe rpaM typrnbi .n:y3 aMeJie reJifiaH.n:RrHRH xacan• 
OiaHpblc: 

x r 196 r x r --
NaOH+IhS04=NaHS04+H20 
~ 98 120 r 

196 98 120 196·1 20 240 : =x: , x=9a= , 

M (NaOH) =40 r/MOJib, 
m(NaOH) =40 r; 
M (H2S04) = 98 r/MOJib, 
m(H2S04=98 r; 

M (NaHS04) == 120 r/MOJib, 
m(NaHS04)=120 r. 

x= 240 r N aHS04• 

0) Haqe rpaM NaOH xapqJiaHap? 
106·40 

x:40=196:98, x= -- =80, x=BO r NaOH. 
98 

150 r- 80 r=70 r NaOH raJIHp. 
70 r NaOH typlllbi AY3 611JieH 611pJielllHn opTa AY3 sMeJie re· 
THpfwp. lilefiJieJJHI< 6HJieH peaKU.HHHblH: HeTH)I{.eCHH)l.e Haqe rpaM 
opta .ll.YJYH. 3MeJie reJIHaH,ZJ.HrHHH xacanJian 6nJiepHc: 

70 r ~ M (NaOH) =:' 40rjMOJib, 
NaHS04 +NaOH=Na2S04+H20 m(NaOH) =40 r, 
~ 142 r M (Na2S04) = 142 r/MOJib, 

m(Na2S04) = 142 r 

70:40=x:142, X= _142·70 = 248 5 
40 • ' 

HH.n:H Haqe rpaM typrnbl AY3YH. aMene reJJ)I{.eK,ZJ.HrHHH xacanJJaHpbiC. 
Ouyu. yqHn HJJKH6arnKbl 9MeJie reJieH 240 r typrubl .n:y3,ZJ.au NaOH 
6lfJJeH 6upJiernun opta .n:ya 3MeJie retHpeH NaHS04 MaccacbiHbl 
afibrpHphrc. Haqe rpaM NaHS04 opTa .n:y3 aMeJie retHpMeKJUire xapq 
6oJIHH,ZJ.birbiHhi xacanJiaHphrc: 

x r 70 

NaHS04 + N aOH = N a2SO• + I-hO 
120 r 40'r"" 

M (NaHS04) = 120 r/MOJib, 
m(NaHS04) = 120 r, 
M (NaOH) =40 r/MOJib, 

. m(NaOH) =40 r. 

x:120=70:40, ;c= 
12~~70 =210, x=210 r NaHS04 • 

. Ou.n.a: m(NaHS04) =240 r-210 r=30 r. 
19-25. eayu)l.e 3,7 1' Ca(OH)2 6oJlaH 9prHHe 1,68 JI C02 ron ... 
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6epnJJce, xai'lchi ,ll.ys se Halle rpaM 9MeJie reJiep? (.IK,ora6h!: 4,05 r 
Ca (HCOs)2 se 2,5 r CaCOa.) 

19-26. 83yH,ae 3,6 r NaOH caKJia.SIH .9pnme 6,86 r H2S04 
6oJiaH 9pnm T8cnp 3T,anp!1Jice, Halle rpaM se xaticbi .n.y3 3MeJie re­
nep? ()l(ora6bi 6 r NaHS04 Be 2,4 r Na2S04.) 

19-27. 5,88 r Cu (OH)2 Be 4,41 r HN03 peaKUHfl mpeH 6oJica, 
H84e rpaM, xaficbi }l.Y3Jlap 3MeJJe reJiep? (.IK,ora6bl: 7,15 r CuOHN03 
se 1,88 r Cu (NOsh) 

19-28. 3,2 r MCT3Jl OKCH,ll.HH,ll.eH MeTa.Tibl ,ll.OJ!bl rafnapMara 
) ,344 Jl BOll.OpO,ll. X3p4 60JI,ll.bl. illoHLJ a M3CC3Jibl OI<CHJJ.)J.eH 3JIH3H 
MeTaJibl apTb!K 3JIH3H l1.Y3 KHCJIOT3Cbl 6nJieH t'h!pJ1eill.J].HpiWeH)J.e 
896 MJI BOJI_OpOJI_ 6e.nymm l!biK,ll.bi. 0Jr xaticbi Mera.ll? 

4a3yJJIH!Hi. 1) Xapti 6oJ13H' BOl!OpOJl 6orowia OKCHJJ.Hil: .nysyMHH· 
)l.<.JJm KHc.rropoJihiH M accacbiT-Ibl xacanJia51pbic: 

1,34~~-JI _x r 1Vm=22,4 JI/MOJib, V(H 2)=22,4 JI·2=44,8 JI, 
_1_I-:!2 +__92_=2I-{z0 M (02) =32 r/Mo.'lb, m(02) =32 r. 
44,RJI 32 r 

1,344:44,8=x:32, x= 
1 ·~~:~32 =0,96, x=0,96 v. 

2) 0KCHJJ.JJ.e MeTaJ!bJH Maccachi 3,2 v- 0,96 r=2,24 r; 
3} KHcJiopol!hiH 3hBHBaJiern MaccachiH]laH (8) neii.n.aJiaHh!n, 

MeraJ!b!H 3 I<BH83JJeH'r M3CC3Cb!Hbl T31151pb.IC. 
2,24 r MeTaJI 0,96 r. 0. 6HJieH oHp. 
x r ----- 8 r 2,24 : X= 0,96: 8; 

X=~~~~.== 18 67 X= 18,67 r/.MOJib; 
0,96 , ' . 

4} Bo.D.opOJJ.blH respyM 9KBHBaneHTHHJ~eH ( 11.2 JI/MOJib) neli.na· 
naHhm, MeraJibiH. .nys KHcJioTacbi 6HJie» 6HpJieiiiMerHHAaKu 9KBHBa· 
JieHT MaccacbiHbi xacanJiaHpbiC. 

2,24 r MeTaJI 0,896 JI H2 %IKapHp. 
xr ll,2JI 2,24:x=0,896:11,2. 

X= 
2

'
24

'
11

•
2 =28 x~28jMOJCb. 

0,896 ' 

. nutiMeK, MeTa.ll yihreliaH BaJiellTJIH 9KeH, ceoaoH OHYH. 9KBHB3• 
JieHT MaccacbJ liYPJIH, HrHbl 18,67 r/MOJib Be 28 r/MOJib. MeTaJiblll 
BaJieHTJIUJ!HfH X Bey ,ll.HHHIT 6eJIJieceK, OH)l.a 18,67 •X= 28· Y 8JJ3ph!C. 
fiy ep.ne X=3, y=2 OOJiap. 2 Be 3 BBJieHTJIH MeTaJihl!l OTHOCIITeJI 
a roM Maccacbi- 18,67 ·3= 56 se 28·2==56. OJI ueMHp.n.up. 

19-29. 9 r MeTaJI OKCH,ll.HH.II.eH MeTaJibl .II.OJibl raihapMara 1,4 II 
Bo.D.opo.n. xapq 6oJIJJ.hl. MeraJI. OKCHli.H».U.eH rali-raph!Jiblfi anaaa Me· 
TaJI e3yue 2,8 JI XJiopbi 6HpJieiii.n.HpHn 6HJIJJ.H. OJI xal'\chl Me-ran?. 
(.IK,oraOhl: Cu.) 

. 19-30. 16,2 r MeTaJI OKcH.II.HH.ll.eH rathapblJibiil aJIH~Ii MeraJibl 
,nya KHCJIOTaCbiHhlf{ 8pTbiKMaq 8JHi8H MYK.ll.apbi 6uJieH HWJieHHJieH"' 
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)I.e 4,48 Jl BO)J.OpOJJ. 6eJlyHHU tibiK)J,bi. 3rep MeTaJl HKH BaJieHTJIH 
6oJica, on.11.a OJl xa:iicbl MeraJI? ()J(ora6br: Zn.) 

19-31. 32%-JIH NaOH .3prHHHHH aJIMalt ytzHH 20,6 r cyB!l.a 
uaqe rpaM Harpnn MeraJibiHbi sperMeK repeK? 

lJe3yJIHWH. l) I ycyJI rorr X r HaTpHH MeraJibl repeK 6oJicyH. 
a) x r Na H'3<Ie rpaM NaOH aMeJle rernpfiaH,!l.HrHHH xacanJia"\ 

S!pblc: 

xr br ar 

2Na+2Hz0=2Na0H+Hz 
46 r 367 -For 

80 x 40x 

M(Na) =23 rjMOJib; 
m ( N a) = 23 r · 2 = 46 r, 
M (NaOH) =40 rjMOJibi 
m(NaOH) =40 r·2=80 r, 
M (H20) = 18 r/M0•1b; 
m(H20) =18 r·2=36 r. 

x:46=a:80, a=-=-46 23, 
40x H a=-r NaO . 
23 

6) x r N a Halle rpaM cya 6rwen 6Hpm:rnlian.n.nrHHH xacanJia" 
Hpb!C; 

x:46=b:36, b= 35x = 18x 
46 23 , 

18x 
b=- r H 0 23 2 • 

2) 3prHHJl.e Halle rpaM cyB ra.JHIH.ll.bii'biHhi rannpblc, 

20 6 -~ = 473,8-lSx r H 0 
• 23 23 2 • 

3) MeceJiaHIIH. rnepnme repa arnai{,!l.aKhi nponopu.uHHbl aJJblfl 
6HJiepuc: 

40xN OH----
23 a 32% 

473,8-lBx 68010 --~--~r cyB-------- ~ 23 .~ 

40x 473,8-lSx 23 : 23 32:68, 

40x·68 = (473,8...., 18x)·32 2720x= 15161 6-576 
23 23 ' x, 

3296x=:= 15161,6, x= 
15161

'
6 

4 6 x. =4,6 rNa. 
3296 ' , 

II ycyJI. roil 32%-JIII aprHHH 100 r ,ll.Hihm Ka6yJI 9JI.eJIHI{. On• 
Jla OHYH. 32 r-H NaOH, raJiaH 100 r-32 r=68 r-bl cyB 6oJiapAbl. 
32 r NaOH-biH. sMeJie reJIMerHHe H3qe rpaM cys se uaqe rpaM 
uarpHA MeraJihl repeKJI.HrHHH xacanJiaSipblc: 
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x 2r x 1 r 32 r 

2N a+ 2H20 = 2Na-6H + H2 

M (NaOH) =40 r/MOJio, 
m(NaOH) =40 r·2=80 r, 
M (H20) = 18 r/MOJio, 
m(H20) = 18 r·2=36 r, 
M (Na) =23 r/MOJib, 
m(Na) =23 11•2:;:::46 P. 

46-'7 36 r 80 r 

X::36=32:80, · X1= ~=}44 
89 J 

xd6 = 32:80, 46·32 
X2=- =184 

80 J ' 

32% NaOH-oiH. sMeJie reJIMerH yq~m m.eMH 68 r+l4 r-· 
=82,4 r H20 repeK,IUip. 32%-JIH NaOH aJIMaK yqHH 20,6 r cya.n:a 
H<lqe rpaM HatpHH MeTaJiblHbl sperMeJIH,l(HfHHH KeCrHTJiefiapHC. 

82,4 r cya,n:a 18,4 r 
20,6 r x r 82,4:20,6= 18,4:xf 

X 
20,6·18,4 = 4 6 4 6 N x= , r a. 82,4 •• 

19-32. 18,5 npoueHTJIH Ca (OH)2 spntHHHH aJIMaK yqna 181 Jl 
cya,n:a Ha1Je rpaM KaJibUHH MeTaJibiHbl speTMeJIH? (IK,ora6bl: 20 P 
Ca.) 

J 9-33. 22,4 npoueHTJIII KOH sprHHHHH aJIMaK yqmJ: 42,4 11 
cya.aa narre rpaM KaJIHi'I MetaJibiHbi sperMeJia? ()K,ora6bi: 7,8 r K.) 

19-34. 10%-Jin NaOH spriiHIIHH tall:HpJiaMaK y~IHH 36,9 P 
cyB,IJ,a Ha"l.e rpaM naTpnll: oKCH.ll.HHH sperMeK repeK? ()l\,ora6bl: 
3,1 r Na20.) 

19-35. Bnp BaJienr JIH MeraJihii{ rii.n:pMLI.HHHH. 6eJIJIH 6Hp Macca· 
.chi 100 r cya 6HJieH OIIpJieiiiLI.HpHJieHLI.e sprHHiiH. Maccacbl 0,2 r eH.· 
JieLI.H Be 2,38% -JIH a wrap sprHHH aJihiHAbl. OJI xalichl MeTaJI? 

lfa3y JUI.UIH. 1) EH.JieMeKJIIIK so.nopo,n:hll\ tJbiKMarbi 6HJieH 6oJiyn 
reqilaHJIHrH Y'~HH, 'lbiiUIH ao.I(opo.n ooEOHIJa aaqe rpaM cya peaKUHH 
rnpeH,nHrHHH Be Halle rpaM aiiirap sMeJie reJieH,llHriiHH xacanJia~ 
HpbiC: 

~ Xz r 0,2 rl M (H2) =2 r/MOJib, m (I-12) == 2r, 
MeH+H20=MeOH + I-b~M (H20) = 18 r/MOJih, m(H.20) = 18 r, 

18r (y+l7)r 2fM(l\1.eOH)=y+l7 1'/MOJib, 
m(MeOH) == lu+ 17) Q. 

a) Haqe rpaM cya peaKUHSI mpaH? 
18·0.2 

Xt: 18=0,2:2, Xt .,., 2 -1,8; Xt == 1,8 F H20. 

6) Haqe rpaM awrap sMeJie reJI.n:~. x2: (y+ 17) = 0,2:2; x2= 
= (y+l7).o,2 =0 I + 1 7 

2 • y •. 

x2= (O,ly+ 1,7) r MeOH. :(By ep~e «p ,Me1'8J1lll_g Pifi.OCHre.ri 
aTOM M3CCBCbiJlblp.} 
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2) Haqe rpaM cys aprHH,LLe caKJiaHblll raJiaH,LLhirb!Hbl xacaHJia•. 
Hpb!C. 

100 r....;_l,8 r=98,2 r l-hO. 
3) MeceJI<JHHH. rneprHHe repa: 
98,2 r cys 97,62% 

2,38% (0,1y+ 1,7) r arnrap -"-----'---
98,2: (0,1 y+ 1,7) =97,62:2,38, 
9,762y+ 165,954==233,716, 

(O,Iy+ 1,7) · 97,62=98,2·2,38 
9,762y=67,762; 

= 
67

•
762 

=6 94 6 94 y 9,762 ' · ' y= ' r. 
0THOCHTeJI aTOM M8CC8Chl 6,94 OOJiaH MeTaJI-JIHTHH Li. 

19-36. HKH saJJeHTJJH MeTaJJhiH. rH,LLpHAHHHH. 6eJIJIH 6Hp Mac~ 
each! 184,8 MJI cys OHJieH onpJJern,LLHpHJieHAe 14,8%-Jm amrap 9p· 
rHHH aJihiH,LLhi. 9prHHHH. Maccachi 1,6 r eH.JJe,LLH. Xailchi MeraJiblH. 
rH,LLpHAH peaKU.HH ntp,LLH? ()Kora6hJ: Ca .) 

19-37. BHp saJJeHTJJH MeraJJhlH rH,LLpHAHHHH. 6eJIJIH 6Hp Mae­
each! 72,4 r cys OHJieH 6HpJiern.II.HpHJJeH.II.e 4,48 JJ BO.ll.OpO.ll. 'lbJKJJ.hi se 
14 npoueHTJJH arnrap aprmm aMeJie reJI.LUL OJI xai:'rcbi MeraJI? ()Ko­
raohi: K.) 

19-38. 200 r 11,2 npoueHTJJH NaCI-hiH. cys.II.aKhi aprHHH 9JieK· 
TpOJIH3JieH.II.H. 9 .'1eKrpoJIH3.ll.e lJhiKHH ra3JiaphiH. YMYMhi respyMH 
5,6 JI-e (K. ill .) ereHJ].e 3JieKTpOJJH3 TOrT8)I.hiJI.llbl. 9JieK'rpOJJH3 He­
TH}!{,eCHH)I.e 3prHH.ll.<lKH 3MeJie reJieH MaMaJiaphiH. npoueHT KOHUeH· 
TpaUHHChiHbi xacanJJaMaJJhi. 

1Je3ynuwu. 1) 9pnm.II.e HJIKH6arn.II.a Halle rpaM N aCI Oap.ll.b!fhi· 
Hbl KecmrJieliapHc. 

100 r aprHH.II.e 11,2 v 
200 r x 1'00.200 = 11 ,2:x, 

x= 200
'
11 •2 = 22 4 x= 22,4 r N aCl. 

100 ' • 

2) 9JJeKrpoJIH3 HeTH}!{,eCHH.Lie: a) ua'le rpaM NaCI xapt~naHHH· 
.ll.hifhiHbl: 6) Ha'le rpaM NaOH 3MeJie rem1aH.II.Hl'HHH (aJieKrpoJIH::t­
.n.e lJblKHH BO.ll.OpO.ll. Be XJIOp f83Jiapb!Hbl }!{,eMJI<Jll 8Jl8pb!C) X8C8llJI8• 
Sipb!c. 

x r sneKTpOJIH3 _:!....!.. 5,6.JI I 
2NaCI+2H20 ~·~ 2NaOH+H2+Ch 

117r 80 r 44,8 JI 

M(NaCI) =58,5 r/MOJ!b, 
m(NaCl) =58,5 r·2= ll7r, 
M (NaOH) ==40 r/MOJ!b, 
m(NaOH) =40 r·2==80 r, 
Vm = 22,4 n/MOJJb, 
V(H2) =22,4 n, V(Cl2} =22,4 n. 

a) x: 117 = 5,6:44,8. 117·5.6 14625• x~. -= , , 
44,8 

X= 14,625 r Na'Ct 
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6) x:80=5,6:44,8, 80·5,6 10 x=--== 
44,8 • 

x= 10 r NaOH. 

3) 3prHH)l.e 22,4 r-14,625 r= 1,775r NaCI ramu:or. 
4) 8JJeKrpoJJH3.lleH coH. sprHHHH. MaccacbiHhl xacanJiasrpblc, 

'(3JieKTpOJIH3 BafTbiH.ll8Kbl %1Khlll fH)l.eH xep 6HpHHHH, respyMH 
28 JI 60JI8H BO.llOpO.ll Be XJIOp f83JI8pb1HbiH. M8CC8JI8pb1Hbl T811bll11 

9pfHHHH M accaCbiH.llaH aHhlpHpbiC.) 
a) BeJJyHun %IKaH xJJopyH MaccacbiHbl I{ecrHTJieiiapHc: 
M(Cl2) =71 r/MOJJb, m(Ch) =7lr. 
22,4 JI Ch-MH Maccachi 71 r 
2,8 JI xr . 22,4:2,8=7l:x, 

x= 
71

'
2
•
8 

=9 x=9 r Cl2 
22,4 , 

6) Be.riyHHn llhiKaH BO.llOpO.llbiH. MaccacblHbi KecnnneAapHc. 
M (H2) = 2 r/MOJih, m (H2) = 2 r, 22;1: JI H2·hiH. Maccacbl 2 r 

2,8 JI -xv 
-22,4:2,8= 2:x, <!,~· 2 0 25 0 25 H X= --= X= , f 2· 22.4 • ' 

HKu ra3hiR 6HJieJIHK11.8KH Maccacbi 9r+0,25 r=9,25 r. 0H)la sprH· 
HHH. Maccachr: ZOOr-9,25= 190,75 r 6oJiap. 

5) 3JJeKTpOJIH3)leH COH. sprHH)l.e 9MeJie I'eJieH M8)1.)1,8JI8pbiH. 11p0• 
llf'HT KOHUeHTpClU\Ul.JJapblHbl xacanJiaHpbiC. 

a) 3pnmn;aKH NaCl·hlH. KOHUeHrpaUHHCbl: 
190,75 r aprHH--100% 
7,775 N aCl - :x% 190,75:7,775= IOO:x 

x= 7•
775

'
100

=4 x=4% NaCl. 
190,73 

6) NaOH-wn KOHuewrpauHHChll 
190,75 r ------ 100% 
10 r NaOH x% 190,75:10= tOO:x, 

IX= IO.fOO "'='5,2, x=5,2% NaOH. 
190,75 
19-39. 400 r 10 npouearJIH Na2S04 9prHHH aneKrpoJIH3e ce3e­

Bap 9)1,HJIAH. 8JieKrpo.nH3.II.e 16,8 n ra3 (K. Ill.) oenymm qbiKaH.D.a 
!WeKtpOJIH3 TOI'T8)1,b!Jl)l.bl 3JieKTpOJIH3JI.eH COH. aprHHHH. UpOileHT 
I<OHUeHrpaiUHIChl H8XHm:d (.IK.ot'a6bl: Na2S04-l0,23% .} 

19-40. 218,5 r 2G% -JIH KCI sprRHH aJieKrpoJIH3Jienen.lle qbJKSIH 
ra;3.napbl respyMH 11,2 ~ ereHn;e aneKrpOJIH3 rorra)l.hiJI.n.hl (K. Ill.) 
s.JeKTpO.rill3)l.eH COHKhl 9prHHHR npOU.eHT KOIUI.eHtpaUHSl.CblHbl xacan· 
.naMaJiw. ()K.ora6bT: KCI-3,22%, KOH -14%.) 

19-41. Harpm'i cynh<t>arblHhiR, cyJih¢!fn!HHH. se rHn;pocyJib'rH· 
HHH. rapwH.n.hlchiHbiH 4,75 r-bl KYKVPT KHCJioracbJ 6HJieH HlllJieau­
.neH.D.e 672 MJJ (K. Ill.) ras Qh!K)l.bl. Uloaqa MaccaJibl raphiHJI.bl 
3,2%·JJH NaOH-b!H. 24,04 MJI ( p-1,04 r/M.tl.) sprHHH 6aJieH 6Bp· 
iiJewAap. fapb!H1lhi.U.a HttlpHit cyJJb<PHrH Haqe opouenr ryn:p?. 
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'le3yJIHWH. 1) fapbiH.lJ.hi.UaKhl rn.upocyJJh<lmr HarpnA awrap 
6HJJeH OHpJJerniiap. lllepT.ue xapq ooJJaH awrap OOIOH'·Ia rapblll.lJ.a • 
.n.aKbi m.upocyJJh<!>HTHH. MaccachiHbi xacanJJaHpbiC. 

a) AwrapbiH. MaccacbiHhl xacanJraHphrc: 
3pmHHH. Maccacbl m= p ·V, m(3pr) = 1,04·24,04=25; 
, m(3pr) =25 r. 

3prHH.U<lKH NaOH-biH. Maccachi: 100 r 3prHH.Ue 3,2 r NaOH 
25 r xr 

100:25=3,2:x, X= 25·3,2 =OS 
100 ' ' 

x=0,8 NaOH . 

6) faphiH.Uhi.Ua HatJe rpaM NaHSOa 6ap.Ublfhlllbl KecrHTJJeiiapnc: 

x r 0,8 r M (NaHS03) = 104 r/MOJJb, 
NaHS03 +Na0H=Na2S03+H20 m(NaHSOs) = 104 r, 
-foTr 40 r M(NaOH) =40 r/MOJib, 

m(NaOH) =40 r. 

x: I 04 = 0,8:40, X= 104·0,8 = 2 08 
40 ' ' 

x=2,08 r NaHS03 . 

2) fapbiH.Uhi KYKYPT KHCJJOTaCbi 6HJJeH HlllJJeHeH.n.e 672 MJJ ra3 
1!hiKhln.Ubi, ra3 (S02) cyJJhQJHT.UeH se rH.n.pocyJibcfJHT.UeH tJbiKHp. 
a) 2,08 r NaHSOs-.UeH H<ltJe respyM so2 1!blKHHAblf'b!Hbl xacan. 
JJaHphlc: 

2,08 r x Jl 

2N aHSOa + H2S04 = N a2S04 + 2H20 + 2SOz 
203 r 44,'8il 

M (NaHSOa) = 104 r/MOJJb, 
m(NaHSOs) = 104 r· 2=208 r, 
Vm=22,4 JJ/MOJJb, 
V(S02) =22,4 JJ·2=44,8 JJ. 

8 2,08·44,8 8 2,0 :208=x:44,8, x= =0,44 , 
208 

X=0,448 JJ=448 MJJ S02. 
6) N azSOs·.UeH naqe MJJ so2 lJbiKHH,UblfbiHbl TanHpb!C. 

0,672 MJJ-0,448 MJJ = 0,224 MJJ S02. 
3) rapbiHAbl.ll.a Haile rpaM Na2SOa 6apAhlfb!Hbl xacanJJaHpblc. 

~ 0,224 JI I M(Na2S03) = 126 r/MOJib. 
Na2SOs+H2S04=Na2S04+H20+S02 m(Na2SOa) = 126 r, 

126 ,. 22,4 JI Vm = 22,4 JJ/MoJJh, 
V ( S02) = 22,4 JJ. 

x:l26=0,224:22,4, x= 126
'
0

•
224 = 1,26, 26 x= I , r Na2SOa. 

22,4 
4) rapb!H.llbl.lla Na2SOs HatJe npoueHT TY'l'HHJI.bU'blHbl KeCrH'lJle~ 

· ilapuc. · . · 

W(Na2) S03) =!:~: =0,265 H-.n.a 26,5%. 
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19.:_42. Harpm1 cyJih!j>aTbiHblH., cynb!j>HTHHRH. se rHJl.pocynb<I>H· 
THHHH. 8 r rapbiHJl.hiCbi KYKYPT KRCJIOTacbl 6HJieH HWJieHHJieHJl.e 
1,68 JI ra3, l!biKJl.bi. llloHl!a Maccanbl rapbiHJl.bl 18 MJI 10 npoueaTJIH 

p= 1,109 r/MJI.) NaOH 9pniHH 6HJieH 6HpJielllHt}p. rapblHJl.biJl.a 
Na2S03 Halle npoiieHT tynrp? ()K,ora6br: 39,375% Na2SOs.) 

19-43. 5 r KaJihiiHH XJJOpH.ll.HHHH., Kap6oHaTb1HbiH. Be fH.!J.pOKOp· 
6oHaTblHbiH rapbiH.ll.blCbl .ll.Y3 KHCJJOTaCbl 6HJJeH HlllJieHHJieH.ll.e 
560 MJJ ra3 l!hlK.!J.hl. lliOHl!a MaccaJihl rapbiH.!J.hi xeK cysyHhiH. 5 v 
7,4% 9pr.HHH 6HJJeH 6HpJielll.!J.H. fapbiH.!J.blJl.a CaCOs Ha'lfe npoueur 
Tytsrp? ()K.ora6hJ: 30% CaC03.) 

19-44. KaJJHH cynb!j>atbiHbiH 9pnJHime 3 carat 13 MHHYT .a.o· 
BaMhiH.ll.a 5 A ryiiX\:H 6oJJaH TOK rofl6epMeK 6nJieH 9Mene reJieH ra3• 
Jiapbl Be 0,87 r MapraHeU (JV) OKCH.!J.HHe .ll.Y3 KHCJIOT3Cb1Hbl T3CHp 
3T.LJ.HpMeK 6HJJeH 9Me.ne re.neH raahl srnbiK rarr.ll.a rraptJia.ll.b!Ji.!J.bl. 
PeaKUHHHhiH HetH)KeCHH.LJ.e HaXI1JIH Ma.LJ..LJ.a 9MeJie renep? 0HYH. 
npou,eHt KOHU,eHtpauHsrcbiHbl xacannaMaJibl. 

I.Je3ynurnu. 1) KaJinii cynh!j>athlHhiH. cys.!J.aKbl 9pruHH 9JieKTPO· 
JIH3JleHeH.ll.e KHcJJopOJl. se BO.ll.OpO.!J. ra3nap llbiKHHJihlrhl y'lfHH Mece· 
naHRH. mepni 6oiOH'Ia oJiaphiH. MaccaJiapbiHhl xacannasrpblc. { 16.28; 
16.29-HX\:bl Mecenenepe cep.) 

3) K (0) i·t·9 i HcJiopo.!J.bUl Maccacb!Hbl xacarrJiasrphlc; m = -- == 

=5A. 
9,6500 

t=3 car-13 MHH=ll580 c 

m(O) = ~8·11580 = 4 8 
' 9,6500 ' . 

m(0)=4,8 r. 

6) Bo.LI.OPO.ll.bni MaccacbiHbi xacanJrasrpbiC 
3(H) = 1 r/Mo.~- -

m(H)= 5·1 · 1158o= 06 ( 
96500 • • m H) =0,6 r. 

2) 0,87 r Mn02 .ll.Y3 KRCJIOTacbi T<>CHp 9T.LJ.HpHJieH.ll.e 'lbiKHH ra-
3biH., XJIOpbiH. MaccachiHbi xacanJiaHpb1c: 

~87 r ~ M (Mn02) = 87 r/MOJib, 
Mn02+4HCl=MnCh+2H20+Ch m(Mn02) =87 r -- -- .. 
87 r 71 r M(Ch) =71 r/MOJib~ 

m (CI2) = 71 1'. 

0,87:87 =x:71, _o.87·7l=0 71 X 87 I • x=0,71 r Cl2. 

3) faaJJapbiH. rapbiH.!J.biCbl peai<UHH rHpeH.!J.e IIJIKR XJIOp BOAO· 
po.LJ. OHJieH 6Hpnewnn HCI sMeJie rerHpiiap. a) aaqe rpaM HCI 
sMene reJiiiaH.a.nruHH xacanJJasrpwc: 
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· 0,6 r 0,711' x r 

. H;+Cl2=2HCI 
2""r 7fi:"" 73 r 

.M (HCI) =36,5 r/MOJib, 
m(liCI) =36,5 r·2=73 r, 
.M (Clz) =71 r/MOJlh, 
m(CI2) =71 r. 

v .(H2) = O,B = 0 3 MOJlb 
2 ' ' 

[0,3-0,01 =0,29 MOJlb £-{, 

Y (Cl2) = 0
•
71 

==0,01 MOJib, 
71 

apTblK raJJHp. 

XacanJiaillblrbl xJiop 6HJieti retJHpfiapHc. 

= 
0

'
4

'
73 

=0 73· x=0,73 r HCI. 71 • • 

0,71:7l=x:73, x= 

6) Haqe rpaM cya 3MeJie reJII1aH.n.HrHHH xacanJta.Rpbrc: 

0,29 MOJ!b 0,8 r ·X r _M (02 ) = 32 r/MOJlb, 

2H2+02 =2H2o- m(02) =32 r, 
2l!:'~M-O-Jib- . 32 r 36 r .M (H20) = 18 r/MOJlb, 

m (H20) = 18 r · 2=36 r, 
v (H2) =2 MOJib. 

48 
Y (02) = ~2 =0,15 MOJib, 

Y (H2) = 0
•
29 =0,145 MOJib. XacanJJallibifbi BO.D.OpO.D. 6HJICH 
2 

retiHpHapHC 

0,29:2 = x:36, X= 0•
29

•
36 -5 22 5 22 H 0 - , , x= , r 2 • 

2 

B) 3MeJie reJIH;)H II.Y3 KHCJIOT3Cb!Hb1H. 3prHHHHHH. MaCC3CblH&l 

xacanJJaHphlc 

5,22+0,73 r=5,95 r. 
4) lly3 KHCJIOT3CbiHbiH. KOHUeHTpaumiCb!Hbl X3C3IIJI8HpbiC 

5,95 r---100% 
0,73 r x% 

x=12,3% HCL 

x= 0,73·100 = 123, 
5,95 

19-45. 24,5 6eproJJeT .D.Y3YHhlR fbi3.D.b1phlJIMarblH.ll.3H 42,9 P 

UHHKHH. erepJIHKJIH .ll.Y3 KHCJIOT8Cbl fhiJieH 6HpJJCIIlli.HpHJJMefHH.ll.eH 
Be 5,22 r MapraHeU (IV) OKCHli.HHHH. II.Y3 KHCJIOT8Chl OHJJCH 6np • 
.iJel11.ll.HpHJI:\1efHHli.CH 3JibiHaH f83JiapblH fblpb!Hli.biCbtHbl SIIIbiK raii11.a 
naprJian:DIJIMarhiHli.a xaficbi Ma.n..n.a 3MeJie reJili.H ae OHYI~ npoueHT 
KOHUeHTpaUHHCb!Hbi xacarr.naMaJI.E>I. (.IK.oraohl: 28,8% HCI.} 
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