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Himiki meseleler hem goniikmeler we olaryn ¢ozgiitleri.

Siz su kitapgany isiflizde her giinde diyen yaly ulanmak ii¢in edindiniz. Sonun
tigin gelin, onun dhmiyetini aydyilasdyralyn. Sizin himiyanyin meselelerinin
¢Ozliisinin tirlerini (usullaryny) bilesiniz gelydr, seylemi? Onda bir pursat bereyin,
zerur gerekli esbaplarynilyzy edinifi!

Gerekli esbaplarynyzy eliniize alan bolsaflyz onda {ins beri!

Himiki meselelerin ¢oziilsinin usullaryny bir adamdan (mugallymdan)
beyleki adama (okuwca) bermegin (0wretmegii) yollary iki tarap tigin hem birneme
zdhmet ¢cekmegi talap edyér. Onun {igin:

e himiyanyn esasy diisiinjelerini (dilini) we kanunlaryny (diizgiinlerini)

gowy bilmeli;

e himiki pikirlenmegi basarmaly ya-da basgaca himiyanyn dilinde pikir
yoretmegi we gep-giirriin alysmagy basarmaly;

e okuw we sprawognik gollanmalaryndan peydalanmagy basarmaly;

e clektron hasaplayys tehnikasyny (injener kalkulyatoryny) yanyndan
goymaly dil, ol sizin i1 yakyn komekeinizdir (wagtyilyzy tygsytlamagy
basaryn, ol hemme zatdan gymmatdyr).

Eger-de haysydyr bir ¢ykgynsyz yagday yiize ¢yksa habarlasyil, menifi

telefon nomerim: Oy 4 — 41 — 85; is 4 — 39 — 32, Homadow Yazmyrat.

Okuw golanmalarynda getirilen meselelerin ¢6zliisinin mysaly nusgalary
adatca edil sol tipli meselelerin ¢oziilsinde komek etse-de, tiytgesik sertlerinn berlen
yagdayynda olaryn dhmiyeti yok diyen yalydyr.

Himiya 7
I bap.
§ 1.
1. Misiii izotoplarynyii birinii atomynyii absolyut massasy 1,0455-107%
gram den bolsa, onda onun otnositel atom massasyny seyle hasaplamak miimkin:
1sany atomy —————— 1,0455-10"%
6,02-10* sany atomy——————— X
x = (1,0455-107%%6,02-10%° )/ = 62,939 ~ 63 m.a.b.
Meselédnin jogaby: 63 m.a.b.

2. Kiikiirt atomynyn otnositel atom massasy 32 deni bolsa. onda onun bir
sany atomynyn absolyut massasyny seyle hasaplap bolar:

6,02:10%° sany atomy 32 m. a. b.

1 sany atomy —— X

X = (1+32)/ 6,02-10% = 5,315+10%

Meselénif jogaby: 5,315-1072°,
§2.

3. Demrint sulfidinin diiziminde demir bilen kiikiirdiih massa gatnasyklary
7:4 bolsa, onda tasirlesme ti¢in demrin 14 gr we kiikiirdin hem 14 gr massalary



alnanda olaryn haysysynyn ndce massasynynl artykmag¢ (tdsirlesmd girmén)
galjakdygyny seyle hasaplamak bolar:
a) Ilki bilen demrin kiikiirt bilen birlesmesinin formulasyny tapaly:

32gr—— 1 mol
49gr —— xmol

x =(4,1)/32 = 0,125 mol
b) 56gr ——— 1 mol
7qr X mol

X = (7+1)/56 = 0,125 mol
Diymek demir bilen kiikiirdin her haysynyin dein mukdarlary, ya — da
basgaca her haysynyn 1 moly 6zara baglanysyp birlesme emele getiripdir. Onda
onunl formulasy FeS bolar.
¢) Himiki tésirlesménin denlemesini yazyarys:
Fe + S—>FeS
1 mol ; 1 mol
56 gr; 32 gr
d) Sonira su maglumatlardan peydalanyp, meseldni seyle ¢ozyéris. (Sonda
haysy maddanyn massasy (has takygy, molyar massasy) uly bolsa, onun doly
tasirlesma girjekliginden ugur almaly).
56 gr Fe ———— 32 gr S bilen galyndysyz tésirleser
l4grFe——x gr S
X = (14+32)/56 = 8 gr S tasirleser.
¥) Indi tisirlesma girmén galan kiikiirdin massasyny hasaplayarys:
14 -8=60rS.

Meselédnil jogaby: 6 g S artykmag (tdsirlesmi girmén) galar (su meseldnin
kitapdaky jogabynda nitakyklyk bar).

4. Metan gazynyn hil we mukdar diiztimlerini asakdaky yaly hasaplanyar:
a) Hil diiziimi (massa iiliislerinde):
Mcha =16 g/mOI
W =12/16 = 0,75 ( ya — da 75%)
Wy = 4/16 = 0,25 (ya — da 25%)
b) Mukdar diiziimi ( mukdar (molyar) gatnagyklarynda ):
C:H=1:4 mol
Meselédnin jogaplary: Hil diiztimi: 75% C we 25% H; Mukdar diiziimi:
C:H =1:4 mol.

§3.

1. Kiikiirtwodorodyn diiziimindiki atomlaryil massa gatnasyklary i kigi biitin
sanlar gorniisinde anladylanda

H:S =1:16 dendir.

2. M(gasos) = 137 + 32 + 416 = 233 g/mol.

Meseldnin jogaby: 233 g/mol.



§4.

1. Eger — de tisirlesmi 4,4 gr alyuminiy gatnasyan bolsa, onda
2Al1 + 3S—> Al,S;
denileme boyunga Al,S3ndge massasynyn emele geljekdigini seyle hasaplamak bolar:
2mol 3mol 1mol
a) 2Al1 + 3S—> Al,S;

2,27=54 gr; 3,32=96gr; 150 gr

b) 54 gr Al 150 gr Al,S;
4.4 gr Al ——— X g
X =(4,4-150)/54 = 12,22 gr A1,S;3

Meselédnin jogaby: 12,22 gr Al,S;

2. Mis bilen kislorod tésirlesende 4 gr CuO emele gelen bolsa, onda kislorodyn
tasirlesen (birlesen) massasyny we mukdaryny asakdaky yaly hasaplamak bolar:
a)2Cu + O,—>2Cu0
2 mol 1 mol 2 mol
2,64 =128 gr; 2,16 = 32gr; 2(64 + 16) = 160 gr.

b) 160 gr CuO 32 gr O,
4 gr CulO ——— X gr O,

X = (4,32)/160 = 0,8gr O,.
¢) 32 grO, 1 mol

0,8 gr O, ———— x mol

x = (0,8+1)/32 = 0,025 mol O,.
Meselédnin jogaplary: 0.8 gr; 0,025 mol O..

Il bap.
§ 5.

1. Hek dagynyn diiziimindiki kislorodyil massa iiliislerindiki diiziimini seyle
hasaplamak bolar:
W, = 48/100 = 0,48.

Meseldnii jogaby: W,=0,48.

2. Kislorodyn dykyzlygyndan peydalanyp,

a)  Kislorodyn kadaly sertlerdéki 25 litrininiit massasyny seyle hasaplamak
bolar:
Gazyn kadaly sertlerddki bir litr gdwrliminii massasyna onunl dykyzlygy diyilyar.
Onda Awogadronyn kanunynyn netijesine layyklykda taparys:

22,410, 32 gr

110;———x gr

X = (132)/22,4 = 1,428 gr/l




Su yerden

110, 1,428 gr

2510, X gr

X = (251,428)/1 = 35,7 gr. (kitapdaky jogapda natakyklyk bar)

b)  3,01:10® sany kislorodyii molekulalarynyii kadaly sertlerde eyelejek
gowriimini seyle hasaplamak bolar:

6,02-10%° sany kislorodyii molekulalarynyii massasy 32 gr

3,01-10% sany kislorodyi molekulalarynyi massasy X gr

x = (3,01-10%. 32)/ 6,02:-10* = 16 gr.

Su yerden

1,428 gr ——— 11itr

16 gr——x1

X =(16°1)/1,428 = 11,2 1.

¢) Kadaly sertlerde 1 mol kislorodyii gowrlimini seyle hasaplamak bolar:

Awogadronyn kanunynyn netijelerine layyklykda islendik gazyn 1 moly kadaly
sertlerde hemiselik 22,4 | gowriimi eyeleyar. Onda

110, massasy —— 1,428 gr denl

224 ———x gr

X = (11,428)/ 22,4 = 31,987 g/mol = 32 g/mol.

d) Massasy 8 gr den bolan kislorodyn kadaly sertlerddki géwriimini seyle
hasaplamak bolar:

1,428 gr—— 11

ggr——x 1

X =(81)/ 1,428 =5,61.

Meselénin jogaplary: 35,7 gr; 11,2 1.; 32 gr/mol; 5,6 1.

3. Fotosintezde glyukozanyn 45 gr massasy emele gelen bolsa, onda
kislorodyn ndce massasynyn howa yayrajakdygyny we komiirtursy gazynyn néce
mukdaryny siiidirjekdigini seyle hasaplamak bolar:

a) 6CO, + 6H,0 —> C¢zH1,04 + 60,

6 mol 1 mol 6 mol
180 gr; 622,4 =134,41 632 = 192¢
b) 180 gr glyukoza —— 192 gr O,
45 gr glyukoza —————— X gr O,
X = (45192)/180 = 48gr O,.
¢) 180gr glyukoza——— 6 mol CO,
45 gr glyukoza ————— x mol CO,

X = (45+6)/180 = I,5mol CO,.
Meselénin jogaplary: 48 gr O,; 1,5 mol CO,.



§ 6.

1. Kislorodyin 0,1 mol mukdaryny almak tigin gerek bolan kaliy
permanganatynyil masasyny seyle hasaplamak bolar:
a) 2KMnO,—> K,MnQO,4 + MnO, + O,

2 mol 1 mol
2.158 =316 gr
b) 1 mol O,——— 316 gr KMnO,
0,1 mol O)——— x gr KMnQ,

X = (0,1+316)/1 =31,6gr KMnQ,
Meseldnin jogaby: 31,6 gr KMnO, (kitapdaky jogaplarda ndtakyklyklar
bar.)

2. Kaliy hloratynyn 24,5 gr massasyndan kislorodyn néd¢e massasynyi
alnyp bilinjekdigini seyle hasasplamak bolar:

a) 2KC10; — 2KC1 + 30,

2 mol 3 mol
2.122,5 =245 gr3+32 = 96 gr
b) 245 gr KCIO;——— 96 gr
24,5 gr KCIO3 ——— x gr

X = (24,5+96)/245 = 9,6 gr O,.
Meseldnin jogaby: 9,6 gr O..

4. Wodorodyn dykyzlygyndan peydalanyp, onunt 1 kg massasynyn kadaly
sertlerde eyeyeleyidn gowrlimini seyle hasaplamak bolar:
a) Awogadronyi kanunynyn netijelerine layyklykda

2241—2¢qr

11 Xgr

X = (12)/22,4 = 0,0892857 gr/I
b) 0,089 gr——11

1000 gr ——x |

X = (1000+1)/0,089 =11200 |
Meseldnin jogaby: 11200 | (kitapdaky jogapda nitakyklyk bar).

§7.

1. Massasy 8 gr dent bolan kislorodyni kadaly sertlerddki gowriimini seyle
hasaplamak bolar:

a) Awogadronyn kanunynyn netijelerine layyklykda

3290, 2241

8gro0O, x 1

X = (8222,4)/32=5,61

Meselénin jogaby: 5,6 1.



2.  Kadaly sertlerddki gowrimi 33,6 | den bolan wodorodyn
massasyny seyle hasaplamak bolar:

a) Awogadronyn kanunynyn netijelerine layyklykda

224 1 H,—27gr

336 lH,———x gr

X = (33,6°2)/22,4 = 3 gr.

Meseldnin jogaby: 3 gr.

3. Azodyn molyar massasy 28 gr/mola den bolsa, onda onun kadaly
sertlerde onun 1 litriniit massasyny ya — da dykyzlygyny seyle hasaplamak bolar.

a) Awogadronyn kanunynyn netijelerine layyklykda

2241 Ny————— —28 gr

11Ny X gr

x = (Ix28)/22,4= 1,25 gr.

Meselénii jogaby: 1,25 gr.

§8.
1. Hloryn wodoroda gord dykyzlygyny seyle hasaplamak bolar:

a) DH2 = MC|2/MH2 =71/2 = 35,5.
Meselédnin jogaby: 35,5.

2. Naibelli gazyn howa gord dykyzlygy 2—-4 den bolsa, onda onun
molyar massasyny seyle hasaplamak bolar:
a) M = 29Dpowa = 29+2 = 58 gr/mol.

Meselédninl jogaby: 58 gr/mol.

3. Azodyn dykyzlygy 1,25 gr/l1 denn bolsa, onun wodoroda gord
dykyzlygyny seyle hasaplamak bolar:

a) Awogadronyn kanunynyn netijelerine layyklykda, kadaly sertlerde
wodorodyn dykyzlygy:

224 | H———29gr

11 X gr

X — (1+2)/22,4 = 0,0892857 gr/1

b) Dy = dno/duz = 1,25/0,0892857 = 14.

Meselédninl jogaby. 14.

§9.

1. N, + 3H, ——=2 NHj; denagramlylykda gec¢yan tédsirlesme boyunca,
wodorod artykmag¢ mukdarda alnanda azodyii 5 m® géwriiminden ammiagyh nige
gowrliiminiii alynjakdygyny hem — de sonda wodorodyii nidge gdowrliimi bilen
tisirlesjekdigini seyle hasaplamak bolar :

) 22,4 m> N, ———— 44,8 m* NH;

5m° N, X m> NH;

X = (5+44,8)/22,4 = 10m*® NH,4




b) 22,4 m* N, 67,2 m° H,
5 m°N, X m*H,
X = (5+67,2)/22,4= 15m* H,

Meselinif jogaplary: 10 m® NHgz; 15 m® H,

Su meselédni has sadalasdyrylan yol bilen islemek hem bolar:

QImN,———  2m’NH;
5m*N,———— x m® NH;

X = (5+2)/1 = 10m® NH,
By1m*N,——3m°H,
5mN,——x m*H,

X = (5+3)/1=15m°® H,.

2. C3Hg+ 50, ——3CO, + 4H,0 denlemeler boyunga 5 | C3Hg yakmak
ticin kislorodyn nice gowriiminin gerekdigini we 10 | C3Hg yakylanda CO; -nin
ni¢ge gowrliminin emele geljekdigini seyle hasaplamak bolar (sonda sertler
kadaly diyip hasaplamaly):

a) 11 CsHg 510,
51 CsHg X | o))

X = (5+5)/1 = 25 10,

b) 11 CaHs 31CO,
101 CsHs X CO,

X =(103)/1=301CO,
Meselénin jogaplary: 25 | O,; 30 | CO,.

3. H, + Cl, ——2HC1 denleme boyunga hlory artykma¢ mukdarda alnanda
wodorodyit 100 m® gowriiminden nige litr HC1 alnyp bilinjekdigini, wodorody
200 m® géwriiminifi hloryfi nége litri bilen tisirlesip biljekdigini, hem — de 400 |
HCI1 emele gelmegine nége litr wodorodynn we hloryil gatnasyandygyny seyle
hasaplamak bolar (sonda sertler kadaly diyip hasaplamaly):

a) Im =1000 |. Tasirlesménin denlemesine layyklykda, kadaly sertlerde
2241 H,— 44 81 1HC1

100000 1H,—— x 1HC1

X = (100000+44,8)/22,4 = 200000 | HCI.
b) 22,4 1H,——22,41Cl,

200000 1H, ——— x 1C1,

X = (200000+22,4)/22,4 = 200000 | Cl,
¢) 44,8 IHC1 — 22,41 Hy(C1,)
400 IHC1— X 1H,(C1,)

x = (400-22,4)/44,8 =200 | Hy(C1,.)
Meselénin jogaplary: 200000 | HC1; 200000 | Cl,; 200 | H,(C1,.)



11 bap.

§ 10.

1. Kaliy nitratynyn 50 gram massasy 10°C temperaturada suwun 0,25 |
gowriiminde eredilende doyan ergin emele getiren bolsa, onda onuil ereyjiligini
seyle hasaplamak bolar:

a) Eger — de suwun dykyzlygyny bire den diyip kabul etsek, onda

250 gr suwda —— 50 gr KNO;

100 gr suwda — X gr KNO;

X = (100+50)/250 = 20 gr/ 100 gr H,O

Meselénin jogaby: 20 gr/ 100 gr H,0

§11.

1. Massasy 80 gr denl bolan 4 % — 1i ergin (ya — da massa iiliislerindaki
goyulygy) tayyarlamak ii¢in ndge gram duz gerekdigini seyle hasaplamak bolar:

a) 4= (x/80) «100 x = (4+ 80)/100 = 3,2 gr

b)  Bu meselédni basgaga seyle usul bilen hem ¢6zmek bolar:

100 gr ergin almak ticin —— 4 gr duz gerek

80 gr I X gr

X = (80+4)/100 = 3,2 gr duz gerek.

Meseldnin jogaby: 3,2 gr duz gerek.

2. Massasy 50 gr deni bolan 8% — li ergin (ya — da massa liliiglerindiki goyulygy)
tayyarlamak ticin suwun nidce gowrliminin gerekdigini seyle hasaplamak bolar:

a) 8 = ((50—x)/50) «100

100(50—x) = 850

5000 — 100x = 400

100x = 5000 — 400

x = (5000 — 400)/100 = 46gr H,0O

b) Bu meseléni basgaga usul bilen hem ¢6zmek bolar:

100 gr ergin tayyarlamak {li¢in 92 gr H,O

50 gr ergin tayyarlamak tli¢cin X gr H,0

X = (50+92)/100 = 46gr H,0.

¢) duao = 1 g/l, onda 46 gr = 46 ml.

Meseldnin jogaby: 46 ml H,O gerek.

3. Massasy 20 gr den bolan 10% — li duzun (ya — da massa tlislerindaki
goyulygy) erginini (kitapda meseldnin sertinde nétakyklyklar bar) gurayanca
bugardylsa gapda duzun ndge massasynyn galjakdygyny seyle hasaplamak bolar:

a)10 = (x/20) 100

X = (2010)/100 = 2 gr duz galar.

b) Bu meselini basgaca seyle yol bilen hem ¢6zmek bolar:

100 erginden 10 gr duz galar

20 gr erginden X gr duz galar

X = (20+10)/100 = 2 gr duz galar.

Meselédnin jogaby: 2 gr duz galar.

10



4. 200 ml erginiit massasy 220 gr den bolsa, onda ergininn dykyzlygyny seyle
hasaplamak bolar:

a)m =deV

d =m/V = 220/200 =1,1 gr/ml.

b) Bu meseldni basgaga seyle usul bilen hem ¢dozmek bolar:

200 ml erginin massasy ——— 220 gr

1 ml erginin massasy ——— Z,gr

X = (1220)/200=I,1 gr/ml.

Meseldnin jogaby: 1,1 gr/ml

5. Dykyzlygy 1,3 gr/ml deni bolan erginiit 260 gr massasynyil gowriimini seyle
hasaplamak bolar:

a) m=deV
V =m/d = 260/1,3 = 200 ml.

Meselédnin jogaby: 200 ml.

6. Mis sulfatynynn 0,5 % — li (ya — da massa ilislerinddki goyulygy) 200 ml
ergininde suwsuz mis sulfatynyi ndge masasynyn bardygyny seyle hasaplamak bolar.

a) Ergininl dykyzlygyny bire deni diyip kabul etsek, onda 200 ml = 200 gr.

100 gr erginde —— 0,5 gr CuSQOq4

200 gr erginde — X gr CuSO,

X = (200+0,5)/100=1 gr CuSO,

Meselédnin jogaby: 1 gr CuSO,

7. Cay sodasynyn 250 ml ergininde bar bolan NaHCO; — il massasy 4,2 gr den
bolsa, onda bu erginiit molyar konsentrasiyasyny (goyulygy) seyle hasaplamak bolar:
a) Mnancos = 84 gr/mOI.
250 ml erginde 4,2 gr NaHCO3
1000 ml erginde X gr NaHCO;
X = (1000+4,2)/250 = 16,8 gr NaHCO;
b) 84 gr 1 mol
16,8 gr x mol
X = (16,81)/84 = 0,2 mol/l

Meselénin jogaby: 0,2 mol/I.
§12.

1. Degislilikde wodorodyn we kislorodyn kadaly sertlerde 6lgenen 4 ml we 5 ml
gowrtimleri partladylan bolsa, onda tasirlesmeden soni haysy gazyn nige gowriiminii
artykmag gowrliminin tasirlesmén galandygyny seyle hasaplamak bolar:

a) 2H, + O, ——2H,0

2 mol 1 mol

20224 =448 1;22,4 |

11



b) 44,8 ml H, 22,4 ml O, bilen birleser.
4 ml H,——— x ml O, bilen birleser.

X = (4+22,4)/44,8 = 2 ml O, bilen birleser.

¢) 5 —2=3ml O, artykmagc galar.

Meseldnin jogaby: 3 ml O, artykmag galar.

2. Kadaly sertlerde 6lgenen wodorodyn 10 | gowrlimi bilen kislorodyn nige
gowriiminin birlesip biljekdigini seyle hasaplamak bolar:
a) 2H,+ O,——2H,0

2 mol 1 mol

2022,4=4481; 22,41

b)44,8 | H,—— 22,4 | O, bilen birleser.
10 H,———x | O, bilen birleser.

X =(1022,4)/44,8 =5 | O, bilen birleser.

Meseldnin jogaby: 5 | O, bilen birleser.

3. Kadaly sertlerde 6l¢enen wodorodyn 5,6 | géwriimi kislorodda yakylanda
suwun niage massasynyn emele geljekdigini seyle usul bilen hasaplamak bolar:

a) 2H,+ O,——2H,0

2 mol 1 mol 2 mol
2022,4=4481; 22,4 1; 218 = 36 gr.
b)4481H, 36 gr suw emele geler.
10 | H,——— x gr suw emele geler.
X = (10+36)/44,8 = 8 gr suw emele geler.

Meselédnin jogaby: 8 gr suw emele geler.

5. Degislilikde wodorodyn we kislorodyn kadaly sertlerde olgenen 11,2 | we
10 | yakylan bolsa, onda tésirlesmeden son suwui nd¢e massasynyn emele gelendigini
seyle usul bilen hasaplamak bolar:

a)2H, + O,——2H,0

2mol1mol 2mol
2022,4=4481,; 22,41, 2+18 = 36 qr.
b) 44,8 | H—— 22,4 | O, bilen birleser.
11,21 H,—— x | O, bilen birleser.

X =(11,2¢22,4)/44,8 = 5,6 | O, bilen birleser.

Alnan maglumatlardan gomiisi yaly, kislorod artykma¢ mukdarda alnypdyr.
Sonuni licin mundane beyleki hasaplamalary doly birlesen (tédsirlesen) madda bolan
wodorod boyunca gegiryaris.

¢) 44,8 | H,———— 36 gr suw emele geler.

11,2 | H,———x gr suw emele geler.
X =(11,2+36)744,8 = 9 gr suw emele geler.

Meselédnin jogaby: 9 gr suw emele geler.

12



§13.
1. Elementlerini asakdaky massa gatnasyklaryndaky birlesmeleriii formulalaryny

seyle usul bilen tapmak bolar:

a) S:0 = 2:3;5,0,

b) Ca:0 = 5:2;Ca,0,

¢) Fe:0=7:3; Fe,O,

d) Cu:0O = 8:1;Cu,0,

a)  X:Y=(2/32):(3/16)=0,0625:0,1875 =
(0,0625/0,0625):(0,1875/0,0625) = 1:3;

Onda, X=1; Y =3. ya —da SO3

Bu meseléni seyle usul bilen hem ¢dzmek bolar:

X =2/32 =0,0625 mol

Y = 3/16 = 0,1875 mol.

X:Y =(0,0625/0,0625):(0,1875/0,0625) = 1:3;
Onda, X=1; Y =3. ya —da SO3

b) X:Y = (5/40):(2/16) = 0,125:0,125 = (0,125/0,125):(0,125/0,125) =1:1;

Onda, X =1; Y =1. ya— da CaO.

Bu meseléni seyle usul bilen hem ¢6zmek bolar:

X =5/40 =0,125 mol

Y =2/16 = 0,125 mol.

X:Y =(0,125/0,125):(0,125/0,125) = 1:1;

Onda, X =1;Y =1. ya—da CaO

¢) X:Y=(7/56):(3/16)=0,125:0,1875=(0,125/0,125):(0,1875/0,125)=
(2:1,5)=2:3; Onda, X =2; Y =3. ya — da Fe,03

Bu meselini seyle usul bilen hem ¢6zmek bolar:

X =7/56 =0,125 mol

Y = 3/16 = 0,1875 mol.

X:Y =(0,125/0,125):(0,1875/0,0625) = 1:1,5;

Elementlerin arasyndaky mol gatnagygy il ki¢i biitin sanlaryil gatnasygyna

owtirmek ti¢in olary ikd kopeldyaris:

XY =(1:15) - 2=2:3.
Onda, X =2; Y =3. ya — da Fe,0s.
d) X:Y=(8/64):(1/16)=0,125:0,0625=(0,125/0,0625):(0,0625/0,0625) =

Onda, X =2;Y =1. ya—da Cu,0

Bu meseléni seyle usul bilen hem ¢dzmek bolar:
X = 8/64 =0,125 mol

Y=1/16 = 0,0625 mol.

X:Y =(0,125/0,0625):(0,0625/0,0625) = 2:1;
Onda, X =2;Y =1. ya—da Cu,0

Meselanii jogaplary: SO3; CaO ; Fe, O3 we Cu,0.

2. Sonmedik hekin 11,2 tonnasyndan sonen hekinn ndce massasynyi alnyp

bilijjekdigini asakdaky yaly usul bilen hasaplamak bolar:
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a) CaO + H,0—— Ca(OH),

1 mol 1 mol
56 gr/mol; 74 gr/ mol
56t CaO —— 74t Ca(OH),
11,2t CaO x gr Ca(OH),

X =(11,2+74)/56 = 14,8 t Ca(OH),
Meselédnin jogaby: 14,8 t Ca(OH),
§14.

1. 2A toparyn elementlerinifi birinift 3 gr massasy bilen kislorodyn 2 gr massasy
birlesen bolsa, onda ol elementi seyle hasaplamalaryn iisti bilen tanamak bolar:

a) Kislorodyn ekwiwalenti 8 dendir. Onda:
2grO—3¢grX

8grO—xgrX

Ex = (8+3)/2 = 12. (X elementin ekwiwalenti).

b) Ekwiwalenti 12 dent bolan 2 walentli elementin atom massasyny seyle
denleme boyunca hasaplanyar:

Ay = Ex*Wy=12+2 = 24.

Bu element Mg.

Meselanii jogaby: Mg

2. 6A toparyn elementlerinii birinin 1 gr massasy bilen wodorodyn 1,4 |
gowriimi bilen birlesen bolsa, onda ol elementi seyle hasaplamalaryn iisti bilen tanamak
bolar:

a) Wodorodyn ekwiwalent gowrlimi 11,2 | dendir. Onda:

14I1H,—1grX

112 IH,———xgr X

Ex =(11,21)/1,4 = 8. (X elementin ekwiwalenti)

b) Ekwiwalenti 8 den bolan 2 walentli elementin atom massasyny seyle
denilleme boyunca hasaplanyar (Su meselénin sertinde nitakyklyk bar, yagny elementin
walentliligi berilmese, ya — da ony tapmagyn aydyn usuly bolmasa bolmayar):

A, = Ex*Wx = 82 = 16. Bu element O.

3. A we B maddadlaryn arasynda gecydn A + B —— C shema boyunca ge¢yin
tasirlesmede A maddanyn konsentrasiyasy (ya — da molyar goyulygy) 10 sekuntdan son
0,4 mol/l- den 0,1 mol/l genli iiytgén bolsa, onda ol tdsirlesménin tizligini asakdaky usul
bilen hasaplamak bolar:

a) Tizlik=- AC/At=(0,4-0,1)/10 = 0,3/10 = 0,03 mol/(l.s).

Meselénin jogaby: 0,03 mol/(l.s).

4. A we B maddadlaryn arasynda gecyian A + 2B —— C shema boyunga gegyan
tasirlesmede A maddanyn konsentrasiyasy (ya — da molyar goyulygy) 0,5 mol/l —we B
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maddadnyn konsentrasiyasy (ya — da molyar goyulygy) 2 mol/l den bolsa, onda ol
tasirlesmanin tizligini asakdaky usul bilen hasaplamak bolar:

a) Tizlik = — AC/At = k CaCg? = k.0,5¢2° = k.2.

b) Edil seyle sertlerde, yagny A we B maddadlaryn arasynda gecyén

A + 2B——-C shema boyunca gegyan tasirlesmede A maddanyn
konsentrasiyasy (ya — da molyar goyulygy) 2 mol/l- we B maddadnyn konsentrasiysy
(va — da molyar goyulygy) den 4 mol/l den bolsa, onda ol tasirlesmanin tizligini
asakdaky usul bilen hasaplamak bolar:

Tizlik = — AC/At = k CACg” = k.2¢4° = k.32,

Meseléanin jogaplary: k2 we k32 ya — da degisjilkde 2 we 32 esse artar.

5. Eger — de temperatuta her 10°C yokarlanda tasirlesménin tizligi 2 esse artyan
bolsa, hem — de 30°C temperaturada tasirlesméanin tizligi 0,8 mol/(l.s) den bolsa, onda
bu tasirlesménin 70°C temperaturadaky tizligini seyle hasaplamalaryn {isti bilen tapmak
bolar.

a) Tizlik (70°C) = Tizlik (30°C) 2 (70 —30)/10 = 0,82" = 12,8 mol/(1.s).

Meseléanin jogaby: 12,8 mol/(1.s).

6. Eger — de temperatura her 10°C yokarlanda tésirlesménin tizligi 3 esse artyan
bolsa, onda bu tdsirlesménii temperaturasy 100°C — deit 150 °C — a c¢enli
artdyrylandadaky tizligini seyle hasaplamalaryn iisti bilen tapmak bolar:

a) Tizlik = k 3(150 — 100)/10 = k.3° = k.243 esse.
Meselanin jogaby: k.243 esse yagny, 243 esse artar.

§ 15.
1. @) 250, + O, ==2S0; den agramlylyk ii¢in denagramlylygyn hemiseligi
asakdaky gatnasyk boyunga tapylyar.

K= C2503/ (CZSoz‘Coz)
Gonukmamﬁ]ogaby K= C2303/ (C2502°Cog)

2. H2 +l, ==2H denagramlylyk yagdayyndaky tésirlesme {i¢in tésirlesma
gatnagyan hemme maddalaryin konsentrasiyalary (molyar goyulyklary) 2mol/l den
bolsa, onda denagramlylygyn hemiseligini asakdaky hasaplamalar bilen tapmak bolar:

Meseldnin jogaby: K = 1.

3. Temperaturany yokarlandyrylanda asakdaky denagramlylyk yagdayyndaky
tasirlesmelerin deniagramlylygy:

a) 2H,+ O,—=—=2H,0 +Q cepe siiyser.

b) CaCO3=—= CaO + CO, - Q saga siiyser.
¢) 20, + 0O, —=—= 203 + Q c¢epe siiyser.
d) CO + H,0 == CO,+ H, + Q gepe siiyser.

4. Basysyn artdyrylanda asakdaky denagramlylyk yagdayyndaky tésirlesmelerin
denagramlylygy:
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a) 3H,+ No—=2NH; saga siiyser.
b) 30, ==20; saga siiyser.
¢)2NO, ==NO+ 0O, ¢epe siiyser.

HIMIYA 8

I baba degisli meseleler we goniikmelerin ¢ozliisi:

1. Iki sany probirkanyn birinde NaOH, beylekisinde bolsa Al,(SO4)s
erginleri bar bolsa, onda olaryn {istiine indikator, mysal {i¢in fenolftaleinin
spirtddki ergininden 1-2 damja damdyrylsa, onda haysy probirkada NaOH, bar
bolsa ol ergin gilgine reiikke boyalar, beyleki probirkada bolsa refkin
iytgemegine gozegeilik edilmez. (Goniikménin sertine indikatorlarynn komegi
bilen tanamaly diylen gosmaca gosulsa gowy bolar).

2. Ug sany probirkalaryn birinde NaCl, beylekisinde NH,CI, iiginjisinde
bolsa CH3COONa erginleri bar bolsa olaryn haysysynyn haysy probirkada
yverlesendigini dine lakmus kagyzynyn komegi bilen tanap bolar. Ony ergine
batyrlanda:

| — basky refikini liytgetmez (melewse refikde bolar)

Il — gyzyl renike boyalar

Il — gok refike boyalar.

Sonda asakdaky reagirlesmeler gecerler:

I. Bu probirkada NaCl bilen suwuil arasynda tdsirlesme ge¢mez, sebibi
ol giiy¢li kislotadan we giiycli esadan emele gelendir, yagny

pH=7+([H"] = [OH'])

NH4 +C1l + HzO NH,OH + H" + CI’

NH," + H,O=— NH,OH + H" (Erginde [H'] artykma¢ bolany ii¢in onusi
tursy hésiyeti bardyr, yagny pH<7)

. CH3;COONa + H,O0 =——= CH3;COOH + NaOH
CH3COO™ + Na* + H,0 == CH3COOH + Na" + OH’

CH;COO™ + H,0=—=CH;3;COOH + OH™ (Erginde [OH] artykmag bolany
licin onunl asgar hisiyeti bardyr, yagny pH>7 )

3. Massasy 0,21 gr deii bolan polat simini howasyz sertlerde H,SO, —
in ergininde eredilende hem — de KMnO, bilen titrlenende asakdaky
tasirlesmeler gecer:

Fe + H2804 — > Fe SO4 + Hg T

Mege = 56 gr/mol; Meesos = 152 gr/mol.

Fe = D6Qr; Meesos = 152 gr.

10Fe SO, + 8H,S0, + 2KMnO, —— 5Fe»(S0,); + K,SO4 + 2MnSO, +
8H,0 M geso4 = 152 gr/imol; M kunos = 158 gr/mol; M gex(sosy3 = 400 gr/mol;

Meesos = 152x10 = 1520 gr; m kwvnos = 2x158 = 316 gr;
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M esoa)3 = 4005 = 2000 gr; Mg, = 56gr; M gesos = 152 gr.

Olaryn tdsirlesmede emele gelen we harglanan massalaryny maddalaryn
tasirlesen massalaryna layyklykda asakdaky proporsiyalar boyunca hasaplayarys:
a) 56 gr Fe ————— 152 gr FeSO,
0,21 gr Fe ——— x gr
X = (0,21x152)/56= 0,57gr FeSO,
b) Ikinji denleme boyunca hasaplamalary gegirmek {i¢in ilki bilen KMnO,
ergindidki massasyny hasaplayarys:

158gr KMnO4 — 1n
xgr——  0,1103 n
x =(0,1103x158)/1 = 17,4274 gr KMnOy,
¢) 17,4274 gr 1000 mi
X gr ———3,36 ml

(Su yerde erginin gowriimini 33,6 ml dial — de 3,35 ml bolmaly)
X =(3,36x17,4274)/1000 = 0,058556 gr KMnQ,

d) 1520 gr Fe SO, 316 gr KMnO,

X gr 0,058556 gr KMnQ,
X = (0,58556x1520)/316 = 0,2817 gr Fe SO,
y) 56 gr Fe ———— 152 gr Fe SO,
XgrFe — — 0,2817gr FeSO,

x = (0,2817x56)/152 = 0,104 gr Fe.
K) W,% = (0,104/0,2 1)x 100 = 49,52% Fe.
Meselanin jogaby: 49,52% Fe bar.

4. Su meselede hem, yygnalanda yaliyslyk goyberilipdir. KOH ergininin
gowrlimi galdyrylyp gidilipdir. Ol 10 ml den bolmaly,

1)  KOH ergininin 10 ml — ni neytrallagdyrmak {i¢cin H,SO, ergininin
0,1052 M erginininn 10,24 ml har¢lanan bolsa, onda ekwiwalentler kanunynyn
denlemesi boyunga seyle ¢oziilyéar:

Myon= ((NH2SO4 XV HySO4)Xx2)/V kon = ((0,1052x10,24)x2)/10 = 0,21 M

2)  Bu meseléni tdsirlesménin denlemesi boyunga hem isldp bolar:

a) 2KOH + H,S0O, = K,SO, + 2H,0

M o504 = 98 gr/m0|, M kon =56 gr/mOI

M Hasos = 98 gr; M kon = 56x2 = 112 gr.

b) 98 gr H,SO, 1M
xgr—— 0,1052M

x =(0,1052x98)/1 = 10,3 gr H,SO,

¢) 10,3 gr H,SO, —— 1000 ml

Xgr—— 10,24 ml

x = (30,24x10,3)/1000 = 0,105 gr H,SO,

d) 0,105 gr H,SO4, ———  x gr KOH

98 gr H,SO, 112 gr KOH

x = (0,105x112)/98= 0,12 gr KOH
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y) 0,12 gr KOH —— 10 ml

X gr —— 1000 ml
x = (0,32 x1000)/10 = 12 gr KOH
k) 12 gr ——— x mol
56 gr KOH 1 mol

X = (12x1)/56 = 0,21 MKOH

1) KOH == K" + OH" Yagny emele gelen ionlaryii molyar goyulygy
erginin molyar goyulygyna dendir. Onda [OH] = 0,21 mol/l. Su yerden
erginiin pH — ny Sorenseniil defilemesi boyunga taparys:

pOH=—-Ig[OH]=-1g0,21=-1g10"-1gr2,1=1-0,3=0,7

pH =14 —pOH =14 -0,7 = 13,3.

Meselénin jogaplary: Cxon = 0,21 M ; pH = 13,3.

II baba degisli meselelerin we goniikmelerin ¢ozliisi:

1. a) Massasy 10 gr deni bolan HCI erginine AgNO3; ergininini artykmag
mukdary tasir etdirilende AgCl 14,35 gr ¢oken bolsa, onda biz ilki bilen
HCI ergininiit massa iiliislerinddki goyulygyny kesgitleyaris. Sonda asakdaky
yaly tdsirlesme gecer:

HCIl + AgNO; —— AgCl|+ HNO;

M Hcl = 36,5 gr/mol; M agnos = 170 gr/mol; Mage) = 143,5 g/mol

M HCI = 36,5 gr; Magnos = 170 gr; Mage = 143,5 gr.

b) Ilki bilen emele gelen ¢okiindinin massasyna gord HCI ergininde
onun nd¢e massasynyn barlygyny hasaplalyn:

143,5 gr AgCl —— 36,5 gr HCI

14,35 gr AgCl ——— xgr

X = (34,35x36,5)/143,5 = 3,65 gr HCI

¢) Indi bolsa, HCl sol massasyny saklayan 10gr ergininii massa
tiliislerinddki konsentrasiyasyny hasaplayarys:

Wy, % = (3,65/10)x100 = 36,5.

d) Asgar bilen kislotanyn arasynda gec¢yan tadsirlesméanin denlemesi
boyuncga asgaryn har¢lanana massasyny hasaplaarys:

NaOH + HCl—— NaCl + H,0

Mpaon = 40 gr/mol; M yc; = 36,5 gr/mol.

Myaor = 40 gr; My, = 36,5 gr.

36,5 gr HCl —— 40 gr NaOH

3,65 gr HCl ————— X gr

X = (3,65x40)/36,5= 4 gr

y) Indi bolsa, NaOH 4 gr erdn madda saklayan 2 M goyulygy bolan ergininini
gdwrilimini hasaplayarys:

40 gr ———— 1 mol
xgr—— 2 mol

X = (40x2)/1=80gr NaOH.
80gr ——————— 1000 ml
4 gr—— xml
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X = (4x1000)/80 = 50 ml 2M NaOH

2. Molyar goyulygy 6.03 bolan HCI ergininin massa iiliislerinddki
goyulygyny kesgitlemek ii¢in, ilki bilen onun dykyzlygyny sprawocnikden
tapmaly, Ol d =1, gr/sm® detidir. Eger — de sprawocnik gol astynda bolmasa
onda ony d =1 diyip kabul edilende hem yalnyslyk ongakly uly bolmayar.

a) Ilki erginin gowriimi 1000 ml (11itr) denl bolan erginiii massasyny
hasaplayarys:

m = dxV = 1,1x1000 = 1100 gr

b) Sonra ergniddki HCl massasyny hasaplayarys:
Muci = 36,5 gr/mol,;

36,5 gr HCI —— 1 mol

x gr HCl —— 6,03 mol

X = (36,5x6,03)/1 = 220,095 gr HCI

¢) Sonra ergnin massa liliislerindiki konsentrasiyasyny hasaplayarys:

Wy % =(220,095/1100)x100 = 20.

3. a) 112 gr Fe bilen HCI ergini tisirlesdirilende kadaly sertlerde
boliinip ¢ykjak wodorodynn géwrliimini hasaplamak ii¢in ilki bilen reaksiyanyn
denilemesini yazyarys:

Fe + 2HC1—— FeCl, + H»1

Mg =56gr/mol; HCI artykmag alnan diyip hasaplasak, onda ny, = 1 mol
Mg = 56gr; HCI artykmag alnan diyip hasaplasak, onda ny, = 22,4 |

b) Indi sol sertlere layyklykda bdélinip ¢ykan wodorodyn gowriimini

seyle hasaplayarys:
56 gr Fe ———— 22,41 H,
112 gr Fe ———— x| H,

X = (112x22,4)/56 = 44,8 | H,
Meselanin jogaby: 44,8 | H, (su meseldnin isleniligsine iins berin, emele
gelyan birlesme FeCl, bolmaly, FeCl; erginde emele gelip bilmeyar).

4. Massa iiliislerindiki goyulygy 24% we dykyzlygy d = 1,1 gr/sm*® deft
bolan duz kislotasynyn 10 ml (su yerde iins berin, kitap yygnalanda erginin
gowrliimini we dykyzlygyny galdyryp gidipdirler) erginiii {istine 5 ml suw
guylan bolsa, onda sonky alnan erginin massa {liislerinddki goyulygyny
asakdaky yaly hasaplayarys:

a) Basgky erginin massasyny hasaplayarys:

m = dxV = 1,1x10 = 11 gr (24% HCI ergini)

b) Erginde erdn maddanyn massasyny hasaplalyn:

WHCI,% = (Myci/Mergin)X100.

Su yerden: myc; = (Whc,% X Mergin)/100 = (24x11)/100 = 2,64 gr
HCI

¢) Indi sol erginin iistline 5 ml suw gosulanda soniky alnan erginin
massa uluslerinddki goyulygyny seyle hasaplayarys:

WHCcCI1,% =(2,64/(11+5))x100 = 16,5

Meseldnin jogaby: 16,5%
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5. Hlorlywodorodyn 78,4 | gowriimini sintez etmek {i¢in kadaly sertlerde
hloryn we wodorodyn ndge gowrlimlerinii gerekdigini hasaplamak ii¢in ilki
bilen tasirlesmanin denlemesini yazyarys:

a) H, + C1,——2HC1

Nyo = Imol; n¢p, = Imol; nyer = 2mol

VH2 =224 I, VC|2 =22,4 I, VHCI = 44,8 |

b) Sofira proporsional gatnagyklar boyuncga gerekli gazlaryn géowriimleri

seyle hasaplanyar:
44,8 | HCl ——— 22,41 H;,
78,41 HCl —— x|

x = (78,4x22,4)/44,8 = 39,2 | H, gerek.
¢) Sonra songa gowriim hem Cl; gerek bolar.
Meseldnin jogaplary: 39,2 | H, we 39,2 | CI, gerek.

6. HCl we HBr garyndysyny saklayan erginin 20 ml gowriimini
bitaraplasdyrmak li¢in ekwiwalent goyulygy 0,4N den bolan asgaryn ergininin
5 ml har¢lanypdyr. Sonun yaly — da ol garyndynyn iistiine AgNO3 artykmac
mukdary guylanda 0,3315 gr c¢okiindi emele gelen bolsa, onda sol
maglumatlardan  ugur alyp, garyndynyn  diiziminddki  madalaryn
ekwiwalent goyulyklaryny seyle hasaplap bolar:

a) Ilki bilen bolup gegyén tésirlesmelerin denlemelerini yazalyi:

HCI + NaOH —— NaCl + H,0

HBr + NaOH —— NaBr + H,0

b) Ekwiwalentler kanunyndan ugur alyp, harg¢lanan aggaryn ekwiwalent
mukdary boyunca ergindéki kislotalarynn umumy ekwiwalent mukdaryny hasaplalyi:

H1V1 = H2V2

Su yerden, kislotalaryn umumy ekwiwalent mukdary:

H2 = H]_Vl / V2 = (0,4X5)/20 = 0,1 mol

¢) Indi sol umumy mukdar boyunca algebraik denlemeler sistemasyny diiziip,
ergindéki kislotalaryn ayry — ayrylykda ekwiwalent mukdarlaryny hasaplalyn

HCI + AgNO; —— AgCl| + HNO;

MHCcI = 36,5 gr/mol; Magci,= 143,5 gr/mol;

HBr + AQNO3;—— AgBr| + HNOj3;
Mici = 81 gr/mol; Magc:= 188 gr/mol,

143,5x + 188y = 0,1331
36,5x + 81y = 0,1 X 2,32
143,5x +188 y = 0,3315
84,68x +188 y = 0,232
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55,82x = 0,0769
x =0,0769/55,82 = 0,001377 mol

143,5x = 143,5x 0,001377 = 0,1976 gr AgCl

0,1976 + 188y = 0,3315

y = (0,3315- 0,1976)/188 = 7,12+10™ mol = 0,000712 mol.

188 y = 188x0,000712 = 0,1339 gr AgBr

d) Indi belli bolan AgCl we AgBr massalary boyunga reaksiya gatnasan
kislotalaryn mukdarlaryny we ekwiwalent goyulyklaryny hasaplalyn:

0,1976 gr AgCl ——— x gr HCI
143,5 gr AgCl ——— 36,5 gr HCI
x =(0,1976x36,5)/143,5 = 0,05 gr HCI
0,05 gr HCl —— 20 ml

x gr HCl —————— 1000ml

x = (0,05x1000)/20 = 2,5 gr HCI
36,5 gr — 1IN

259r ————— X N

x = (2,5x1)/36,5=0,068 N

0,1339 gr AgBr ——— x gr HBr
188 gr AgBr — — 81 gr HBr

x = (0,1339x81)/188 = 0,0577 gr HBr

0,0577 gr HBr — 20 ml
X gr HBr 1000 mi
x = (0,0577x 1000)/20 = 2,855 gr HBr

81 gr HBr ————— 1N

2,855 gr HBr — X N

x = (2,855xI1)/81 = 0,035 N

Meselénin jogaplary: Cyc) = 0,068 N; Chg, = 0,035 N;

IIT baba degisli meselelerin we goniikmelerin ¢oziilisi.

1. Na,SO,4 + H; SO, — tésirlesme gegmeyér

CaSO, + H,SO, — tisirlesme gegmeyar

Na,S + H,SO;, —— HZST + Na,SO,

2Na* + S* + 2H* + SO, —H,S? + 2Na* + SO,

S+ 2H" —— H,S?

Na,CO; + H,SO, —>C02T+ H,O + Na,SO,

2Na* + CO5” + 2H" + SO,> — CO,1+ H,0 + 2Na* +S0,”
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COs” + 2H" —— CO,1+ H,0

B&CIZ + H,SO4 —— BaSO4l+ 2HCI

Ba’* +2CI" +2H*+ SO,* — BaS0, |+ 2H" + 2C1’

Ba’*+S0,2 ——BaS0,|

Uciinji we dordiinji tisirlesmeler gazyt boliinip ¢ykmagy bilen bolup gegyirler.
I we II maddalaryn arasynda tisirlesmeler gegmeyérler.

2. Sertler kadaly bolanda, gowriimi 500 ml den bolan silindri kislorod bilen
doldurmak {i¢in gerek bolan Bertolet duzunyn massasyny hasaplamak gerek bolsa, ilki
bilen kislorodyn kop mukdaryny almak iicin ony katalizatoryii gatnasmagynda
dargatmalydygyndan ugur alyp, himiki tasirlesméanin denlemesini seyle yazalyi:

a) 2KC103 —— 2KC1 + 30,7

M Kcl0; = 122,5 gr/mol ; ng, = 3 mol

M kci103 = 245 ar Vo =67,2 |

b) 245 gr KCIO; —— 67,21

X gr 051

x = (0,5x245)/67,2 = 1,82 gr KC10;

3. Suwsuz kiikiirt kisiotasynyn 2 kg massasyndan dykyzlygy 1,22 gr/sm den
bolan 30% — li akkumulyator kislotasynyn nige gdwriimini tayyarlap boljakdygyny
seyle hasaplanyar:

a) 30 gr H,SO, —den — 100 gr ergini tayyarlamak miimkin

2000 gr H,SO,4 —den X gr

X = (2000x100)/30 = 6666,667 gr H,SO4 30% — li akkumulyator kislotasynyn ergini

Indi bolsa alnan erginimiziii gdwriimini hasaplalyn

m = dxV

V =m/b = 6666,667/1,22 = 5464,5 ml = 5,4645 |

Meselanin jogaby: 5,4645 | 30% — li akkumulyator kislotasynyn erginini alyp
bolyar.

4. MnSQ,4, CuSO4 we suwdan ybarat bolan ergindidki garyndydan ayry —
ayry madalary (MnSQO,, CuSO,) saylap almak ii¢in asakdaky isleri yzygider
yerine yetirmeli:

a) Ereyjilik tablisasyndan ugur almaly. Sonda Mnl, ¢okiindi bolany
t¢cin, ol erginlerin garyndysynyn ustine HI ergini guymaly. Sonda Mnl,
cOkiindi gorniisinde ayrylar. Cokiindini stizmek bilen saylap almaly. Sofira
galan ergine asgar (NaOH) tdsir etdirenimizde Cu(OH), c¢oker. Cokiindini
saylap almaly. Alnan ¢okiindilerin iistiine hersine ayratynlykda H,SO, ergini
guyulsa, erginde dine ayry — ayrylykda MnSO, we CuSQO, galar.

b) MnSO4 + Hl —— Mnl, i+ HzSO4

CuSO,+ 2NaOH —— Cu(OH),|+ Na,SO,

|2 + H2804 (goyy) — > MnSO4 + ZHIT

Cu(OH), + H,SO,—— CuSO, + 2H,0

5. Gowriimi 10 m® den bolan howanyn diiziimindiki kislorodyn
gowrliimini hasaplalyn. Sonda howada gowriimi boyunca 21% kislorodyn
bardygy baradaky sprawog¢nik maglumatyndan ugur almaly.
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a)10m*—— 100%
Xm—21%
x = (10x21)/100=2,3m?
b) Sol gowriimden harglanan kislorodyn gowriimini tapalyi:
2,1m*——— 100%
X m'—— 60%
X = (2,3x60)/100 = 1,26m* har¢lanypdyr.

¢) Kislorodyn sol harglanan gdwriiminiii 6wezini dolmak ii¢in dem
alysda emele gelen komiirtursy gazyny peroksid bilen tésirlesdirmeli (organiki
dil fotosintez). Ony natrinin peroksidine gord hasaplasak, alarys:

2Na,0, + 2CO, ——2Na,CO5 + OZT

Mnazo2 = 78 gr/mol No2 = 3 mol

Myazo2 = 156 ar Voo = 22,4'10-3m3

d) 156 gr Na,0, ——22,4x10°m?
X gr 1,26m* O,
X = (156x1,26)/22,4+10° = 8775 gr Na,O,
Meselénin jogaby: 8775 gr ( ya —da 8,775 kg) Na,O, gerek.

7. SO, — ni SO; — e Owiirmegini esasy maksady ondan kikiirt
Kislotasyny we onun zerur gerekli duzlaryny almakdyr. Onun alynmasy zerur
bolan duzy kaliy sulfaty bolsa, onda amatly okislendiriji hokmiinde kalinin
nadperoksidini hodiirlemek bolar. Tasirlesme asakdaky yaly gegyar.

SOZ + ZKC)Q—> KZSO4 + OQT

Su meselanin ¢ozgiidi dirli hili bolup biler. Getirlen ¢ozgiit awtorlaryn
agysyndan alnandyr.

IV baba degisli meselelerin we goniikmelerin ¢ozliisi.

1. Fosfor kislotasynyni 784 kg bilen fosforitin 620 kg tasirlesdirilende
1400 kg ikileyin superfosfat alnan bolsa, onda su maglumatlardan peydalanyp
tiasirlesménin 6niiminin ¢ykymyny seyle hasaplamak bolar:

a) 4H;PO, + Cag(PO4)2—>3ca(H2PO4)2

M H3PO4 = 08 gr/mOI, MCag(po4)2 = 310 gr/mOI, MCa(H2P04)2 = 234
gr/mOI m H3PO4 =392 gr, mCag(po4)2 =310 ar, mCa(H2p04)2 =702 gr.

b) Berlen madalaryn mukdarlary boyuncga, olaryin haysysynyn artykmag
alnandygyny viize ¢ykaryarys:

nH3PO,4 = 784000/98 = 8000 mol; Ncazposy2 = 620000/330 = 2000 mol.

Su maglumatlara gora, I'IH3PO4 >nCa3(po4)2

¢) Onda 6ntimin ¢ykymyny fosforitiin massasy boyuncga hasaplayarys:

310 kg Cag(PO4)2 — 702 kg Ca(H2PO4)2

620 kg Cag(PO4)2 —X kg Ca(H2P04)2

X = (620x702)/310 = 1404 kg Ca(H,PO,),alynmaly.
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d) 1404 kg Ca(H,PQy); alnanda 100% ¢ykym bolardy
1400 kg Ca(H,PO,);———— X %
X = (1400x100)/1404 = 99,7%.

2) Azot kislotasy alnanda, tejribe otagynyn sertlerinde 20,2 gr KNO3
bilen H;SO4 (goyy) artykma¢ mukdary tasirlesmesinin ¢ykymy 98% bolanda,
HNO; — int ndge massasynyn alynjaklygyny seyle hasaplamak bolar:

a) 2KNO3 + H3SO04 (goyyy — 2HNO; + K,SO,

M kno3z =101 gr/mol; M o504 = 98 gr/mol; Mynos = 63 gr/mol
M knos = 202 gr; Muzsos = 98 gr; M ynos = 126 gr

b) 202 gr KNO3 — 126 gr HNO3

20,2 gr KNO3 —— X gr HNO;
X = (20,3x126)/202 = 12,6 gr HNO3 alynmaly.
¢) 100% ¢ykym bolanda —— 12,6 gr
98% X gr

X =(98x12,6)/100 = 12,3 gr HNO3;

3. Tasirlesméanin ¢ykymy 88% bolanda (kitapda otpecatka bar), kadaly
sertlerde azodyn 1.99 | gowrliimini almak iicin NH4NO, — ift nige massasynyn
alynjaklygyny seyle hasaplamak bolar:

a) NH4N02_> N2T+ 2H20

M NHano2 = 64 gl‘/mol, NNy =1 mol

M nHano2 = 64 gr; Ve = 22,4 |

b) 22,4 | N, ——— 64 gr NH;NO,
1,991 N— x gr NH4NO,

X =(1,99x64)/22,4 = 5,68 gr NH;NO,

¢) 88% —— 5,68 gr NH4;NO,
100% X gr NH;NO,

x = (100x5,68)/88 = 6,4 gr NH,NO,

4. Ammoniy nitratynyn diizimindidki azodyii massa payyny seyle hasaplamak
bolar:

M NH4NO3 — 80 gr/mOI

Wy = (28/80)x100 = 35%

Meseldnin jogaby: WN = 35%.

5. Azodyn (II) oksidinin kadaly sertlerde 5,04 | almak gerek bolsa,
tasirlesmesinin ¢ykymy 98% bolanda, NH; — i ndge gdwriimini katalitiki yol bilen
okislendirmek gerekdigini seyle hasaplamak bolar:

a) 4ANH; + 50, ==4NO + 6H,0

Vinz = VNO=22,41x4 =896 |

b) Olaryn géwriimleri deni bolany sebépli, cykymy seyle ansat hasaplanyar:
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5,041 98%

X | 100%

X = (5,04x100)/98 = 5,14 |
Meselénin jogaby: 5,14 | NH3 gerek.

6. Ammofosyn 230 tonasyny ondiirmek {i¢in 38% — 1i fosfor kislotasynyi
ergininin na¢e massasynyn we kadaly sertlerde ammiagyn niace gowriimleri gerekligini
seyle hasaplamak miimkin:

a) H:PO, + NH;—— NH,H,PO,

M hzpos = 98 gr/mOI, Nz =1 mol; M NHaHopoa =115 gr/mOI

M nzpos= 98 gr; Vs = 22,4 |; M Narzpos = 115 0.

b) 115+10° gr NH,H,PO, 98+10° gr H3PO,

230+ 10° gr NH,H,PO,——— x gr HsPO,

X = (230+106x98+10°%)/115+10° = 196+10° gr = 196 t H3PO,

¢) 115+10° gr NH,H,PO, —— 22,4+10° m® NH;
230+ 10° gr NH,;H,PO, X m> NHj
X = (230+10°%22,410°)/115+10° = 0,044810° m® NH; = 44800 m* NHj

Meselénif jogaplary: 196 t HsPO,; 44800 m*® NH; gerek.

7. Oniimgiligin yitgisi 5% bolsa, onda massasy 12,6 t bolan HNO; 6ndiirmek
icin NHj; — ift ndge massasy gerekdigini seyle hasaplamak bolar:

a) 4ANH3; + 50, ==4NO + 6H,0

VNH3 = VNO =224 | x4 = 89,6 |

2NO + O, == 2NO0;,

VNO = VN02 =224 | x2 = 44.8 |

4N02 + 2H20 + 02_>4HN03

Nnwz = N HNO3 = 1 mol.
M NH3 = 17 gr/mol; Mynos = 63 gr/mol;
M NH3z = 17 gr; Mynoz = 63 gr;

b) 63.10° gr HNO3——— 17+10° gr NH;
12,6°10°gr HNO;—— x gr NHjs
X = (12,6°10°x1710°)6,3.10° = 3,4+10° gr NH; = 3,4 t NH,4
¢) 3,4t NH; —— 100%
X tNH; ———— 95%

X = (3,4x95)/100 = 3,23 t NH;

Meseldnin jogaby: 3,23 t NH;

8. Gowaca meydanyna dokiilmeli P,Os — 1 massasy 75 kg/ga bolsa, onda 5 ga
yeri bolan kérendecinin yerine bermeli ikileyin superfosfatynyin massasy nége

boljaklygyny seyle hasaplamak bolar:
a) Ca(H2P04)2; MCa(H2P04)2 =234 gr/mOI,
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P5Os; M poos = 142 gr/mOI,
b) Ilki bilen kdrendec¢inin yerine gerek bolan P,0s — massasyny
hasaplalyn:
75x5 =375 kg P,0s;
¢) Indi bolsa, gerek bolan ikileyin superfosfatynyin massasyny hasaplalyn:
142 kg P,Os ——— 234 kg Ca(H,PO,),
375 kg P,Os X kg Ca(H2P04)2
X = (375x234)/142 = 618 kg Ca(H,PO,),
Meselénin jogaby: 618 kg Ca(H,POy).

9. 58% — li (su yerde kitapda otpecatka bar, 58% bolmaly) HNOs-in
ergininin 600 t — nyn iistiinden NH; — in artykmag¢ mukdary goyberilende emele gelen
NH;NO;z; massasy 400 t bolsa, tasirlesméniii 6niiminini ¢ykymyny seyle hasaplamak
bolar:

a) HN03+ NH3—>NH4 N03

M HNO3 =63 gr/mol; M nnanoz = 80 gr/mol m HNO3 =63 gr;

M nHanos = 80 gr

b) Erginin diiziimindaki erdn maddanyn (HNOs) massasyny hasaplalyr:

600t ——— 100%

X t——58%
X = (600x58)/100 = 348 t HNO3

¢) Indi bolsa kislotanyii sol massasynyin ammiak bilen tésirlesip emele getirip
biljek ammiak selitrasynyn massasyny hasaplalyn:

63t HNO; —— 80t NH4;NO3

348 t HNO; X t NH4NO;

X = (348x80)/63 = 441,9 t NH4NO;

d) Oniimifl ¢ykymy:

4419 t NH;NO; ——— 100%
400 t NH4NO; ——x %
X = (400x100)/441,9 = 90,5 %
Meselanin jogaby: 90,5 %

10. Bu meselani NH4NO; we (NH,),CO maddalaryn diiziimindéki azodyn massa
tiliislerinn defiesdirmek bilen ¢oziilyér.

a) Mnnanos = 80 grt/mOI, M (NH4)2CO = 64 gr/mOI

Wy =(28/80)x100 = 35% Wy=(28/64)x100 = 43,75%

b) 43,75%>35%, sonun ti¢gin kidrendegi karbamidi satyn alsa, utyar.

Meseldnin jogaby: Olaryn bahalary den bolanda karbamidi satyn almak
amatly.

11. Baylasdyrylan dag jynsynyn diiziiminddki P,0s — it massa payy 0,16
degislilikde baylasdyrylan meniralyn we taslandynynn (zyfyndynyi)
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diizimindédki P,0Os — it massa paylary 0,25 we 0,02 den bolanda, taslandynyn
(zynyndynyii) massasy 30000 t bolsa, onda baylasdyrylyan dag jynsynyn
massasyny seyle hasaplamak bolar:

| usuly.
a) 0,25 0,14
0,16
0,02 0,09
b) 0,09 t zynyndy zyniylanda baylasdyrylyan d.j ——— 0,23 t den
30000 t zyniyndy zyiiylanda baylasdyrylyan d.j ——— X t denl

x =(30000x0,23)/0,09 = 76667 t baylasdyrylyan d.]

Il usuly.

m, x 016 = my x 0,25 + my x 0,02
m, x 016 = m¢ x 025 + 30000 x 0,02
mpX 0,16 =myX 0,25 + 600
m, = m+30000

m, X 0,16 = (m, — 30000)x 0.25 + 600

myX 0,16 =m,x 0.25 — 7500 + 600

mp X 0,16 = myx0.25 — 6900

mpx 0,16 = myx0.25 — 6900

6900 = m, x 0.25 - m, x 0,16 = m, x 0,09

my,=6900/0,09 = 76667 t baylasdyrylyan d.;.

Meselédnin jogaby: 76667 t baylasdyrylyan d.;

12. 49 kg massasy bolan sap H3PO, bilen ammiagyn 10,2 kg massasy
tisirlesende emele gelen ammofosynn diiziiminddki duzlaryini massalaryny seyle
hasaplamak bolar.

a)  2H3PO4 + 3NH; — NH;H,PO, + (NH,4),HPO,

MH3PO4= 98 gr/mOI, MNHS =17 gr/mOI, MNH4 H2Po4 — 115 gr/mOI

M NHay2HPos = 132 gr/gr; Museos = 196 gr; Myws = 5191, Myparzeos = 115 gr

M (NHay2HP0s =132 gr

b) Alnan dokiinin masasyny hasaplalyn:

49 +10,2=59,2 kg

¢) Ammiagyn mukdaryny hasaplalyn:

17 kg —— 1+10°mol

10,2 kg —— x mol

X = (10,2x1+10%)/17 = 0,6+10°mol

d) Fosfor kislotasynyn mukdaryny hasaplalyn:
98 kg ————1+10°mol

49 kg —— x mol

X =(49x1+10%)/98 = 0,5+10°mol
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y) Tésirlesménin denlemesini yazalyn we maddalaryin mukdar gatnasyklary
boyunca olaryn artykmajyny, hem — de tasirlesmanin ¢égini kesgitlalin:

H3PO4 + NH3—> NH4H2PO4

Sonky denlemeden gorniisi yaly, N nHaHzpos = 0,1+10° mol we n NH; = 0,110° mol
Ozara tésirlesip, 0,1210 mol (NH4),HPO, — i emele getirmek bilen tésirlesyérler.

NNHay21p0s = 0,110 mol

Basky emele gelen ammoniy digidrofosfatynyn 0,1 moly ammoniniii
gidrofosfatynynn 0,1 molunyii emele gelmegine harglanyar. Seylelikde onuii sonky
mukdary: Nnpanzeos = 0,5¢10° — 0,1+10° = 0,4+10° mol

Su maglumatlardan peydalanyp, tésirlesmeden sonky emele gelen duzlaryn
massalaryny asakdaky yaly hasaplap ¢ykarmak bolar:

M NHanzpoa = M NHarzpo4-N NHaH2Pos = 115X 0,4'103 mol = 46 kg.
M (nHay2HPos = M (NHayHPo4N (NHayHPos = 132X 0,110 mol = 13,2 kg

Meseléinifljogaplary: M NH4H2PO4 — 46 kg, M (NH4y2HPO4 = 13,2 kg

V baba degisli meseleleriin we goniikmelerin ¢ozliisi.

1. Tebigy kremninii diiziiminde massalary 28,29 we 30 dei bolan
izotoplarynn degislilikde 92,3%, 4,7% we 3% den bolsa, onda onuni ortaga molyar
massasyny seyle hasaplamak bolar:

Msj = (2892,3 + 29+4,7 + 30+3)/100 = 28,107gr/mol

Meselanin jogaby: Mr = 28,107gr/mol

2. Kalsininn karbonatynyii 450 gr massasy gyzdyrylanda massasy 313 gr den
bolan gaty galyndy galan bolsa, onda, sol garyndynyn diiziiminde dargaman galan
CaCO; — 1 massa lliisini seyle hasaplamak bolar.

a) CaCO;—Ca0 + CO,

M cacos = 100 gr/moi; M cao = 56 gr/mol; M co, = 44 gr/mol.
M cacosz = 100 gr; Mcao =56 gr; m cop = 44 gr.

b) ilki bilen emele gelen CO, — it masasyny hasaplalyn:
450 — 318 = 132gr CO,

¢) Indi bolsa sol massany emele getirmige harglanan
CaCO; — it massasyny hasaplalyi:

44 gr CO, —— 100 gr CaCO,

132gr CO; ————— X gr CaCOgs

X = (132x100)/44 = 300 gr CaCO;,

d) Indi karbonatyn basky massasy bilen harg¢lanan massanyn tapawudy
boyunca galan massasyny tapalyil we onuil massa payyny tapalyn:
450 — 300 = 150 gr CaCOg;
W cacoz = 150/318 = 0,472 (ya —da 47,2%)
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Meseléniil jogaby: W cacos = 0,472.(kitapdaky yazylan jogap nddogry).

3. Hekin 40 kg (6lgeg birliginde otpecatka bar, gr ddl — de kg bolmaly)
massasyny c¢éige bilen gyzdyrylanda kalsinini silikatynyn 38 kg massasy alnan
bolsa, onda tdsirlesme ii¢cin alnan hekin diiziiminddki CaCOg3-i massa tiliisini
asakdaky yaly kesgitlemek bolar:

a) CaCOj3 + S|02—>C&S|03 + COZT

M cacosz = 100 gr/mol; Msjo, = 60 gr/mol; M casios =116 gr/mol.

M cacos = 100 gr; Msio2 = 60 gr; M casios = 116 gr.

b) 100 kg CaCO; ———— 116 kg CaSiO;
40 kg CaCO3; —— x kg CaSiO;

X = (40x116)/100 = 46,4 kg CaSiO3

¢) 46,4 kg —— 100%
38Bkg—— X%

X = (38x100)/46,4 = 81,9%
Meseldnin jogaby: 81,9%

4. Np, O, we CO, madalardan ybarat bolan gaz garyndysynyin
diiziimindadki uglerodyn (IV) oksidiniit massa we molyar iiliisleri degislilikde
0,11 we 0,08 dent bolsa, onda ol gaz garyndysynyn diiziminddki maddalaryn
molyar tliislerindéki diiziimini seyle hasaplamak bolar:

a) Gaz garyndysynyn ortaga molyar massasyny tapalyn:
0,08x44 = 3,52 (ortaca molyar massanyn CO, — & degisli bolegi).
3,52 gr/mol 11%
X gr/mol 100%
x = (3,52x100)/11= 32 gr/mol (ortaga molyar massa). Diymek ortaga
molyar massa kislorodyn tésiri yok.

b) Indi azodyn massa iiliisini tapalym:

28 12

32
44 4
4— 1%
22— X %

X = (12x11)/4 = 33% (Ny)

¢) Kislorodyn massa {iliisi:

100 — 33 — 11 =56% (O,)

d) Kisloroda degisli agram bdlegini tapalyii:

11% ———4 agram boélegi
56% ——— X agram bolegi
x = (56x4)/11= 20,36 agram bolegi kisloroda degisli.
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y) Indi degisli maddalarynn molyar iiliislerini tapmak asakdaky yaly amala
asyrylyar:

Wy, = (12/28)/(12/28 + 20,36/32 + 4/44) = 0,428/(0,428 + 0,636 +
0,09)==0,428/1,154 = 0,37

W0,=(20,36/32)/(12/28+20,36/32+4/44) = 0,636/(0,428+0,636 + 0,09) =
=0,636/1. 154 = 0,55

Meseldnin jogaplary: WN, = 0,37; Wqo, = 0,55

5. Kadaly sertlerde 22,4 | CO, almak ii¢in diiziiminde 80% CaCOs
saklayan hekdasynyii nice massasynyii we dykyzlygy 1,183 g/sm® defi bolan
duz kislotasynyn ndge gowrliimin gerekdigini seyle hasaplamak miimkin:

a) CaCOj;+ 2HC1——CaCl, +CO,7

M cacoz = 100 gr/mol; M= 36,5 gr/mol; n ¢co, = 1 mol

M cacos = 100 gr; My =73 9r; V cox = 22,4 |

b) Tasirlesmanin denlemesi boyungca 22,4 | CO, almak iigin
harglanyan CaCO3; we HCI massalaryny hasaplalyn:

Denlemaé layyklykda 22,4 | CO, almak iigin 100 gr CaCO3 we 73 gr HCI
har¢lanyar.

¢) Indi bolsa, hekinn massasyny hasaplalyii:
80 gr CaCO;———100 gr hekde bar

100 gr CaCO;—— x gr hekde bar

X = (100x100)/80 = 125 kg CaCOs gerek.

d) HCI ergininini géwriimini hasaplalyn:
m=d V=1,183x1000 = 1183 gr

100 gr erginde 36 gr HCI bar.
1183 gr erginde x gr HCI bar
X = (1183x36)/100 = 425,88 gr HCI bar.

425,88 gr HCI ——— 1000 ml
73 gr HCI x ml
x = (73x1000)/425,88 = 171,4 ml 36% HCI ergini gerek.

Meselénin jogaby: 125 gr CaCOs; we 171,4 ml 36% HCI ergini gerek.

6) Sodanyn doyan erginini gyzdyryp, onda Na,CO3; — il 2 gr massasyny
eredilip sofira 6nki halyna ¢enli sowadylanda Na,CO310H,0 - i11 8,6 gr massasy
coken bolsa, onda tejribdnin sertlerinde sodanyn ereyjiligini seyle hasaplamak
miimkin:

a) Ilki bilen kristallogidratyn diiziiminddki karbonatynn massa iiliisini
hasaplalyn:
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Mnazcoz = 106 gr/mol;

Mnazco3-10H20 = 286 gr/mol;

Wia2cos = 106/286 = 0,37.

b) Soiira asakdaky atanaklayyn shema boyunga XY Z nibellileri tapalyni:
XZ!'A

0,37!

10Y!120

8,6 gr

Ilki Z we A ansatlyk bilen tapylar:
Z=1,0-037=0,63
A=86-2=6,60r

Sofira Y bahasyny asakdaky yaly tapylyar:
20r——6,6 gr
Y gr 0,63 gr

x=0,37-0,19=0,18.

d) Sonky alnan ululyk doyan erginin massa iiliislerinde anladylan
goyulygydyr. Sol ululyga gorid bolsa, ereyjiligi taparys:

Erginin diiziimindédki suwun masasyny tapyarys:

100 -18 =82 gr H,0O

82 gr H,0O 18 gr Na,COs

100 gr H,0 X gr Na,CO;

x = (100x18)/82 = 21,95 gr/100 gr H,O

Meseléiniﬁjogaby: Sna2cos = 21,95 gr/lOO gr H,O

V1 baba degisli meselelerin we goniikmelerin coziilisi

1. NaCl we KC1 madalaryny tanamagyn birnd¢e usullary bar. Sol
usullaryil haysysyny ulanyandygyna baglylykda bu goniitkménin jogaby diirli hili
bolup biler.

Sol usullarynl in sadalarynyn biri olaryil yalnyn renkini tiytgedisi boyunca
tanamak usulydyr. Yagny sol duzlaryi erginine batyrlan nihrom (elektrik togy
bilen gyzdyryjy gurallaryin spiralynyil materialy) simjagazyny spirt ¢yrasynyn
yalnyna tutulsa, NaCl erginine batyrlany yalny sary, KCI erginine batyrlany bolsa
melewse (fiolet) renke boyar.
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2. a)Zn+2HCI1 (goyy) —2ZnCl, + H,?

b) Zn + H,SO, (}'Iuwan) — /nSO,+ HZT

¢) Zn + 2H,0 + 20H — Zn(OH),* + H,1

d) 3Zn + 8HNO; (yuwan) — 3Zn(NOs),+ 2NO1 + 4H,0

y) 4Zn + 10HNO; (6rdn yuwan) — 4Zn(NOs), + NH4NO; + 3H,0

K) Zn + 4HNO3 (goyy) — Zn(NO3),+ 2NO,1 + 2H,0

Basky 1li¢ tésirlesmede boliinip ¢ykyan wodorod gazyny yakmak bilen
tanap bolar. Onun howa bilen garyndysy partlama bilen yanyar. Onun howanyn
kislorody bilen tésirlesmesi netijesinde suw emele gelyar.

Dordiinji tésirlesmede boliinip ¢ykyan NO gazy basda retiksiz bolup, ol
howa bilen galtasanda gonirumtyl reiikli NO, gazyna owriilyér.

In sonky tédsirlesmede boliinip ¢ykyan NO, bolsa gonur renklidir.

3. Eger — de BaO 4,59 kg alyuminiy bilen tésirlesdirilende 3,8 kg Ba
alnan bolsa, onda tédsirlesmanin 6niiminin ¢ykymyny seyle hasaplamak bolar:

a) 3Ba0O + 2Al ——3Ba + A1,0,

M ga0= 153 gr/mol; Mg, = 137 gr/mol

M gao = 459 gr; Mg, = 411qr.

b) 459 kg BaO ——— 411 kg Ba
4,59 kg BaO—— x kg Ba

X = (4,59x411)/459 = 4,11 kg Ba
¢) 4,11 kg Ba—— 100%
38kgBa———— X %

X = (3,8x100)/4,] 1 = 92,45%

4. Téasirlesmanin Oniiminin ¢ykymy 94% bolanda kadaly sertlerddki
gowriimi 2,1 | bolan NO; emele gelmegi iigin goyy (su yerde giiy¢li diyip yazylan
s6z goyy diyip okalmaly) azot kislotasynyn artykma¢ mukdary bilen misin néice
massasynyn tésirlesjekdigini seyle hasaplamak bolar:

a) Cu + 4HNO; (goyy) — Cu(NO3), + 2NO,1 + 2H,0

Mo =64gr/mol;nyee=2mol  me,=64gr;, Ve =222,4=4438 |

¢) 44,81 NO, 64 gr Cu
2,1INO, ———x grCu
X =(2,1x64)/44,8 = 3 gr Cu
b)3gr————— 94 %
X gr —  100%

x = (3x100)/94 = 3,2 gr Cu

5. Su soraga jogap tapmak ucin ereyjilik tablisasyndan peydalanmaly.
Jogaplaryn dine iki sany warianty bolup, olardan Au we Cs warianty dogrydyr.
Gonlikmanin jogaby: Au we Cs.
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6. Su soraga jogap tapmak iicin ereyjilik tablisasyndan peydalanmaly.
Jogaplaryn dort sany warianty bolup, olardan dite Mg warianty dogrudyr. (Su
goniikménin sertinde yazylan basky sozler “Kiimiis we ak renkli...” dal — de
kiimiissew — ak renkli ”” bolmaly).

2Mg + O, — 2MgO

MgO + 2HCl—— MgCl, + H,0O

MgO + H,SO,— MgSO, + H,0O

MgO + 2HNO; — Mg(NOs), + H,0;
MgCl, + Na,CO3— MgCOQO;3|+ 2NaCl
MgCl, + Na,SiO3— MgSiO3|+ 2NaCl
3MgCl;, + 2NasPO, Mgz(PO,), |+ 6NaCl
Goniikménin jogaby: Mg.

7. Diiziiminde sinkin hloridinin 6,8 gr massasyny saklayan erginin
listiine, diiziminde 5 gr natrinin karbonatyny (su yerde “hloridi” diyen sozi
kitap yygnalanda nddogry yazylypdyr, ony “karbonaty” diyip okamaly) saklayan
erginin gosulanda emele gelyan ¢okiindiniit massasyny seyle kesgitlemek bolar.

a) ZnCl, + N32C03—>ZHC03L+ 2NaCl
Mzncio = 136 gr/mOI, Mpnazcos = 106 gr/mOI, Mzncos =125 gl‘/mol,
M znciz = 136 gr; Mnaacos = 106 gr; Mzncos = 125 gr;

b) Ilki bilen haysy maddanyn doly tisirlesma giryéndigini hasaplalyn.

136 gr ZnCl, — 106 gr Na,COs;

6,8 gr ZnCl, ——— X gr Na,COgs

X = (6,8x106)/136 = 5,3 gr Na,CO3;

Diymek 5<5,3, onda Na,CO; doly tasirlesydr diyen netije alyndy.
Mundan hasaplamany Na,CO3; massasy boyunca gegiryaris.

¢) 106 gr Na,CO3 ————— 125 gr ZnCOQOg;
5gr Na,CO3 ——— X gr ZnCOQOs;
X = (5x125)/106 = 5,9 gr ZnCO;

Meseldnin jogaby: 5,9 gr ZnCO3

8. Kaliy bilen haysydyr bir aggar metalynyn splawynyn 4,6 gr massasy
suwuinl artykmag¢ mukdary bilen tédsirlesende wodorodyn 0,2 gr massasy boliinip
cykan bolsa, onda splawyn hil diiziimini we her bir metalyn tésirlesen
massalaryny seyle hasaplamak miimkin:

a) Ilki bilen tésirlesmanin denlemesini yazalyn:
2K + 2H,0 ——2KOH + H1
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2X + 2H,0 ——2X0OH + H31

b) Su denlemeddki X ululygyn deregine asgar metallarynyn molyar
massalaryny yeke — yekeden goyup hasaplamak — synanysyk we yalilyslyk
usuly diyip atlandyrylyar. Gelin sol usul boyunca hasaplalyii. Sonda berlen serti
dinie litinin kanagatlandyryandygyny goreris:

2.39x + 2.7y = 4.6

2X + 2y — 0,2/ X7

78x + 14y = 4.6
14 x+ 14y =14
64x =3,2

x = 3,2/6,4 = 0,05 mol

78x = 780,05 =3,9gr
46—-3,9=0,7grLi

¢) Wk =3,9/4,6 = 0,848 (ya — da 84,8%);
Wi, =0,7/4,6 = 0,152 (ya — da 15,2%);

Meselanin jogaplary: Wg = 0,848 (ya — da 84,8%);
Wi = 0,152 (ya — da 15,2%); mx =3,9gr; m; = 0,7 gr Li.

9. Berlen metal plastinkasynyn iistiini nikel bilen elektroliz usuly
boyunca ortmek ucin giiyji 2A den bolan togyn ndce wagtlap goyberilmelidigini
seyle hasaplamak bolar:

a) Ilki bilen metal plastinkasynyn iist meydanynyn we sol {isti 6rtmek tigin
gerek bolan nikelin massasyny hasaplalyn:

Smetal = 10x10x2 = 200 sm?;

m i = 200x0.0005x8,9 = 0,89 gr.

b) Faradeyin birinji kanunynyn esasynda gerek bolan wagty hasaplalyn

m = EIt/F (su yerde, m — boliinip ¢ykan maddanyn massasy (gr); E —
himiki ekwiwalent; | — togun giiyji (A); t — wagt (sek) F — Faradeyin sany (k);

t = (mxF)/(ExI) = (0,89x96500)/(29,5x2) = 1456 sek.

¢) 90% ——— 1456 sek
100% ——— x sek
x = (100x1456)/90 = 1618 sek (ya — da 27 min ¢emesi)

Meseldnin jogaby: 1618 sek.

10. Demir magdanynynn 2000 tonnasynyn diiziiminddki bos jynslary
baglanysdyrmak {i¢in 300 tonna hek gerek bolan bolsa, onda demir magdanynyni
diiziminddki garyndylaryn massa iiliislerinddki diiziimini seyle kesgitlemek
bolar:
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a) Sol demir magdanynyn diiziiminddki garyndy madda kremniniii
oksididir diyip hasaplasak, onda tiasirlesme asakdaky yaly gecer:

CaCO3;——CaO + CO,1

M cacoz = 100 gr/mol; M ¢,0 = 56 gr/mol;

M cacoz = 100 gr; m c,0 = 56 gr;

SiO; + CaO —— CaSiO;

M sio2 = 60 gr/mol; M ¢0 = 56 gr/mol;

M sioz = 60 gr; M ca0 =56 gr;

b) Tésirlesmd gatnasan hekin massasy boyun¢a garyndynyn massasyny
we massa lliislerinde diizlimini hasaplalyn:

100 t CaCO;—— 56 t CaO
300t CaCO3 ——x tCaO
X = (300x56)/100 = 168 t CaO
56t CaO —— 60t SiO,
168t CaO ——— x t SiO;

X = (168x60)/56 = 180 t SiO,
Wsioz = 180/2000 = 0.09 (Ya — da 9%)

Meseldnin jogaby: Wsio2 = 0.09 (ya — da 9%)

11. MgHCO; + 2NaCl —— M(gCl, + 2NaHCO;
Su soragyn li¢ ¢ozgiitlerini biri nahar duzunyn goyulygyny artdyrmakdyr
(ereyjiligin kopeltmek hasylyny ya — da salyn).

GoOnilikménin jogaby: Nahar duzunyi goyulygyny artdyrmak bilen.

12. Alyumininiii diiziimini natriden arassalap biljek in amatly hlorly
onim hokmiinde AICIl; hodirlemek bolar.

GOntlikménin jogaby: A1Cl3.
13. Bu meseldni Faradeyiii kanunynyn esasynda ¢6zmek miimkin:

a) m = EIt/F = (32x1,2x2400)/96500 = 0,955 gr Cu. (belgiler 9 — njy
meselediki yaly).

Meseldnin jogaby: 0,955 gr Cu bolmaly.
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HIMIYA 9

II baba degisli meselelerin ¢ozliisi:

1. Kadaly sertlerde dykyzlygy 1,965 gr/l den bolan uglewodorodyn molyar
massasyny Awogadronyn kanuny ya — da Mendeleyewin — Klapeyronyn defnilemesi
boyunga hasaplamak miimkin. Ol usullaryn birinjisi has — da amatlydyr:

a)ll —m— 1,965 gr

22,41 X gr
X =(22,4x1,965)/l = 44 gr/mol
Bu madda C3Hg diizimli propana gabat gelyar.

Meselénin jogaby: 44 gr/mol; Bu madda C3;Hg diiziimli — propan

2. Massasy 10 gr den bolan suwsuz natriy asetatynyn natriy gidroksdi bilen
tiasirlesmesi netijesinde emele gelen metanyn kadaly sertlerddki géwriimini seyle
hasaplamak miimkin:

a) IIki bilen tasirlesmaniii denlemesini yazalyii:

CH3COONa + NaOH —— CH,1+ Na,CO;

M cHacoona = 82 gr/mol;1 mol

M cracoona = 82 O Vens = 22,4 1

b) Sonra emele gelen metanyn géwriimini hasaplayarys:
82 gr CH;COONa —— 22,4 | CH,

10 gr CH;COONa ———— X | CH,

X = (10x22,4)/82 = 2,73 | CH,

Meseldnin jogaby: 2,73 | CH,.

3. Alyuminiy karbidi gidroliz edilende bdliinip ¢ykan metanynn kadaly
gowrilimi 22,4 | den bolsa onda emele gelen alyuminiy gidroksidinii massasyny
seyle hasaplamak bolar:

a) Ilki bilen tasirlesménin defilemesini yazalyn:

A|4C3 + 12H20_>4A1(OH)3l + 3CH4T

Maionz = 78 gr/mol 3 mol

MaioH)3 = 4x78 =312 ar, Vv CH4 — 22,4X3 = 67,2 |

b) Indi sol maglumatlardan peydalanyp, alyuminiy gidroksidinin
massasyny hasaplalyn:

¢) 67,21 CH, — 312 gr Al(OH)5
2,241 CH; —— x gr AL(OH);
X = (2,24x312)/67,2 = 10,4 gr Al(OH)5

Meseldnin jogaby: 10,4 gr Al(OH),
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4. Bugunyn wodoroda gora dykyzlygy 36 den bolan organiki birlesméanin
7,2 gr massasy yakylanda uglerodyn (IV) oksidinin 22 gr massasy we 10,8 gr
suw emele gelen bolsa, onda nabelli uglewodorody seyle kesgitlemek bolar:

a) llki bilen otnositel dykyzlygy boyunca nibelli maddanyn molyar
massasyny tapyp, ony kesgitlemage synanysalyn:

M= 2x36 = 72 gr/mol.

b) Indi emele gelen maddalaryn massalarynyn esasynda bu maddanyn
diziimindaki elementlerin mukdar gatnasyklaryny tapmaga synanysalyn:

M co. = 44 gr/mol;

44 gr CO,—— 1 mol (C)

22grCO, — x mol (C)

X = (22x1)/44= 0,5 mol (C)

M Ho0 = 18 gr/mol;

18 gr H,O —— 2 mol (H)
10,8 gr H,O ———— x mol (H)
x = (10,8x1)/18= 1,2 mol (H)
CH,

x:y = (0,5:1,2)x10 =5:12; onda Maddanyn formulasy CsHj;, bolar (su yerde
10 kopeltmek drob sanlary biitin sana dwiirmek maksady bilen gecirilyér.Ol
san bizinl talabymyzy kanagatlandyryan islendik san bolup biler).

M csn12 = 72 gr/mol, onda bizin nédbelli maddamyz pentandyr.

Onun ginislik formulasy:

CH; - CH, - CH, — CH, — CHj

b) Tésirlesmédnin denlemesini yazyp, meseldnin sertinddki massa
gatnasyklaryny barlap jogabyn dogrudygyna goz yetirelin:

C5H12 + 802—>5C02 + 6H20

72 gr 5x44 =220 gr

12 gr CsHy, 220 gr CO,

7,2 gr CoHy5 X gr CO,

X = (7,2x220)/72 = 22 gr CO,

Alnan maglumat meselédnin dogry ¢oziilendiginin subutnamasydyr.
Meselénin jogaby: CsHj, (pentan).

I11 baba degisli meselelerin ¢oziilisi.

1. Eger — de alkeni kaliy permanganatynyn ergininin artyk mukdarynyn
tistiinden goyberilende sol goyberilen alkenii massasy bilen denesdirilende
2,07 esse kop ¢cokiindi emele gelen bolsa, onda sol nidbelli alkeni asakdaky yaly
kesgitlemek bolar: T1ki bilen tédsirlesménin mysaly defilemesini yazalyi:
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a) I1ki bilen tisirlesménin mysaly denlemesini yazalyii:
3CyHz, + 2KMnO, + 4H,0 —— 3C,H,,(OH), + 2MnO, |+ 2KOH

Su denlemeden gorniisi yaly massasy 3.(12n + 2n) = 42n bolan alkenden
MnO, ¢okiindisinini 2 moly emele gelyar.
Onun massasy: M mnoz = 87 gr/mol: m yno2 =2x87 = 174 gr den.

b) Gelin indi meselédnin sertine baglylykda seyle denleme diizelin:
n=174/(42x2,07) = 2

¢) Onda: C,Hy, (etan).
Meselénin jogaby: C,H, (etan).

2. Eger — de kadaly sertlerde etilenin 5,6 | géwriimi brom bilen tésirlesende,
1,2-dibrometanyn 42,3 gr massasy emele gelen bolsa, onda su tasirlesmaniii praktiki
cykymyny seyle kesgitlemek bolar:

a) Ilki bilen tésirlesménin denilemesini yazalyi:

C,H; + Br, —— C,H,Br»

1 mol M conasre = 188 gr/mol

22,4 I M copagr2 = 188gr

b) Sol maglumatlardan peydalanyp, tisirlesmdnin praktiki ¢ykymyny
hasaplalyn:

22,41 Co,H, ——— 188 gr C,H,Br;

561CH ———X gr C,H4Br5

X = (5,6x188)/22,4 = 47 gr C,H,Br,

47 gr C,H,Br,——— 100%
42,3 gr C,H,Br, X %
X = (42,3x100)/47 = 90%.

Meselénin jogaby: 90%.

3. Kadaly sertlerde gowriimi iki litre den bolan propeni doly yakmak ii¢cin
howanyn nidge gowriimininl gerekdigini agakdaky yaly hasaplamak bolar.

a) 2Cs;Hg + 90,—6C0O, + 6H,0

2 mol 9 mol

2x22,4 = 44 8 litr; 9x22,4 = 201,6 litr

b) Su maglumatlardan, hem — de howanyn diiziiminde géwriimi boyunca
21% kislorodyn saklanyandygyndan ugur alyp, gerek bolan howanyi géwriimini

hasaplalyn.
448 C3Hg— 201,610,
21 C3H6 X | 02

X = (2x201,6)/44,8 =91 O,
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910, ———21%
x | howa 100%
X = (9x100)/21 = 42,85 litr howa gerek.

Meseldnin jogaby: 42,85 1itr howa gerek.

4. Doyan spirtden ayrylan alken massasy 51,5 gr deii bolan natriy bromidinden
alnan bromowodorod bilen doly tisirlesmi giren bolsa, hem — de sol uglewodorody
yakylanda emele gelen uglerodyn (IV) oksidinin géwriimi 44,8 litr den bolsa, onda
haysy spirt we onuil nice mukdarynyn tisirlesmi gatnasandygyny seyle hasaplamak
bolar:

a) Ilki bilen tasirlesméniii denllemesini yazalyn we alnan HBr massasyny

hasaplalyni
NaBr + HC —— HBr + NaCl + NaBr

M nagr = 103 gr/mol; M g, =81 gr/mol;

M nagr = 103 gr; myg, = 81 gr.

103 gr NaBr ——— 81 gr HBr
51,5 gr NaBr —— x gr HBr
x =(51,5x81)/103 = 40,5 gr HBr
81 gr HBr 1 mol
40,5 gr HBr X mol

X = (40,5x1)/81 = 0,5 mol.

b) Indi bolsa HBr sol massasy bilen tisirlesip biljek alkeniit mukdaryny we onun
yanmak tésirlesmesi boyunca haysy spirtiii alnandygyny kesgitlemage synanysyn:

C.Hont HBr ——C,H,,+1Br

N per = 0,5 mol (N ¢cpp2n = 0,5 mol)

C.Hs, + 1,5n0, ——=nCO, + nH,0O

Vv co2 — 44,8 | (2 mOI)

Su gatnasyklardan gorniisi yaly, n>2. Eger — de n = 2 bolsa, onda 2 mol CO,
emele gelip bilmeyar. Eger — de n =3 baha hem bizin sertimizi kanagatlandyrmayar.

Dine n =4 diyip kabul etsek, agzalan sert kanagatlandyrylyar, onda:

C4H8 + 602 —>4C02 + 4H20

1 mol C,4 Hg yakylanda 4 mol CO,
0,5 mol C4Hg yakylanda —— x mol CO,
X =2 mol CO,

Sonky alnan maglumata goré, baslangyc alnan spirt — C4HyOH — butil spirtidir.
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¢) Gelinl indi onuil alnan massasyny hasaplalyn:

C4H90H _— C4H8 + H20

M capoon = 74 gr/mOI,

M csng = 56 gr/mol;

Deiillemeden gorniisi yaly, 1 mol spirtden 1 mol alken emele gelyir.
Onda:

1 mol C4HOH ———— 74 gr

0,5 mol C4HOH ——x gr

x =(0,5x74)1 = 37 gr C4H,OH

Meselénin jogaby: 37 gr C4HOH

§ 16.
1. Berlen owriilisigi amala agyralyi:

a) 2 CHZ:CH - CH:CH2 + 28r2_>
— CH,;Br - CH=CH - CH,Br + CH,=CH — CHBr — CH,Br
b) CH,Br — CH=CH — CH,Br + 2NaOH (H,0) —»
— CH,0OH — CH=CH - CH,0OH +2NaBr
(}) CHZOH — CH=CH - CHon + H2_>CH20H — CH2 — CH2 —
CH,OH
d) CH,0OH - CH,—- CH,— CH,OH + 2KMnO,——
—0=C - CHZ—CHQ —C:O+K2Mn04 + Mn02 + HZO
| |
H H

2. Bu madda winilsiklopropandyr:
a) CH,-CH-CH=CH,+ Br,——CH,— CH - CHBr — CH,Br

\ \
CH2 CHZ
b) CH,— CH - CH=CH, + H,— CH3— CH,— CH,— CH,— CHj
\
CH,

§ 17.

1. Eger — de asetilenin 15,6 gr massasy hlorlywodorodyn 43,8 gr massasy
bilen tisirlesen bolsa, onda tasirlesménin oniiminin gurlusyny seyle kesgitlemek bolar:

a) Asetileniit we hlorlywodorodyn mukdarlaryny hasaplalyri:

M con2 = 26 gr/mol;

Myci = 36,5 gr/mol;

26 gr CbH,—— 1 mol

15,6 gr C;H, x mol

X= (15,6X1)/26 = 0,6 mol C,H,
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35,6 gr HC1 ——— 1 mol
43,8 gr HCl ———— X mol
X = (43,8x1)/36,5 = 1.2 mol HC1

b) Maddalaryn tasirlesen mukdarlarynyni esasynda tisirlesménin denlemesini
yazalyn:

C2H2 +2HC1 —— C2H4C12

Diymek tisirlesmininn 6niimi dihloretan, onun gurlusy bolsa asakdaky
yalydyr:

CH,C1-CH,C1

2. Kadaly sertlerde asetilenin 5,6 | gOwriinini almak ticin kalsinin
karbidiniii nd¢e massasy suw bilen tésirlesma girmelidigini seyle hasaplamak bolar:

a) Ilki bilen tisirlesminin defilemesini yazalyn:

CaC, + 2H20—>C2H2T+ Ca(OH)z

M CaC, = 64 gr/mol; ncoqp = 1 mol; m cacp = 64 gr;

V C2H2 — 22,4 |

b) 22,4 | C,H, Indi CaC, massasyny hasaplalyn

22,41 C,H,—— 64 gr CaC,

561C,H, x gr CaC,

x = (5,6x64)/22,4=16 gr CaC,

Meselanin jogaby: 16 gr CaC,.

3. Tasirlesmelerin denlemelerini seyle yazylyar:
a) CH;— CH=CH - CH3—— CH3;—- C=C — CH3+ H,
CH3— CH=CH - CH3 + Br2_>CH3— CHBr — CHBr — CH3

C2H50H

CH;-CHBr-CHBr-CH; + 2KOH —— CH3-C=C-CH; +2KBr+2H,0

b) CH;-CH,-CH,-CH,-CH,-OH —— CH3-CH,-CH,-C=CH +H,0+H,
C2H50H
Q)CHg'CHBr'CHz'CHg'CHg‘l‘KOH —
—>CHg'CH=CH'CH2'CH3+KBr‘l‘HzO
CHg'CH=CH'CH2'CH3—>CH3'C'CH2'CH3 + H2
CHy-CH=CH-CH,-CHj + Br,——» CH3-CHBr-CHBr-CH,-CH,
C2H50H
CH3-CH,Br-CH,Br-CH,-CH3+2KOH — CH3-CH=CH-CH,-
CH;+2KBr+2H,0

4.  Bumadda asetilen. Tasirlesménin deilemesi seyle yazylyar:

HC=CH + 2[Ag(NH5),]Cl—=Ag - C=C — Ag|+2NH;31+ H,0
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IV baba degisli meselelerin cozliisi.

1. Halkalypropanyni 4 litri doly yakylanda emele gelip biljek CO, we sonda
har¢lanjak howanyn géwriimi seyle hasaplanyar:

a) Tasirlesmelerin denlemelerini seyle yazylyar:

2(CH2)3 + 902 —>6C02 + 6H2

N (cHz)3 = 2 mol; n o, =9 mol;

Ncox2=6 mol. V(CH2)3: 44 .8 I,

V02 = 201,6 | ; VCOZ = 134,4 |

b)44,8 1 (CHy); ——— 134,41 CO,
41 (CH2)3 x | CO,

X = (4x134,4)/44,8 =12 | COy;

¢) 44,81 (CHy); —— 201,61 O,
4| (CH2)3 X | 0O,

X = (4x201,6)/44,8 = 18 | Oy;

201 O, 100 | howada bar
1810, X | howada bar

X = (18x100)/20 = 90 | howa gerek.

Meseldnin jogaplary: 12 1 CO,; 90 | howa gerek.

V baba degisli meselelerin ¢oziilsi.

1. Benzolynt 78 gr massasy bromirlenende brombenzolyii 80 gr massasy alnan
bolsa, onda tésirlesméanin 6niiminin praktiki ¢ykymyny seyle hasaplap bolar:

a) Tasirlesménin denlemesi seyle yazylyar:
C6H6 + Br2—>C6H5BI’ + HBr

M cens = 78 gr/mol;

M C6H5Br =157 gr/mOI,

M ceHe = 78 gy M censer = 157 g

b) 157 gr CgHsBr 100%
80 gr C¢HsBr X % %
X =(80x100)/157 = 50,95%.

Meselanin jogaby: 50,95%.

2. Dykyzlygy 0,88 gr/sm® defi bolan benzolyii 1 | gowriimini doly yakmak ticin
gerek boljak kislorodyn we howanyn géwriimlerini seyle hasaplamak bolar:

a) I1ki bilen tasirlesménin denlemesi seyle yazalyn:

2C6H6 + 1502—>12C02 + 6H20

M cens = 78 gr/mol,

N o2 = 15 mol;

M cene = 156 gr;
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Vog =336 I,

b)  Benzolyn berlen gowriiminini massasynyn hasaplalyn:
m=d 'V =0,881000 = 880 gr

(;) 356 gr CeHg ————— 3361 0O,
880 gr CeHg ———————x 1 O,

X = (880x336)/156 = 1895,38 | O,

d) 100 | howada 211 O, bar.
X | howada 1895,38 |1 O,

X = (1895,38x100)/21 = 9025,6 11 O,
Meseldnin jogaby: 1895,38 O,; 9025,6 1 | howa gerek.

3. Deinllemeler agakdaky yaly yazylyar:
a) CH;-CH,-CH,-CH,-CH,-CH3+Cl, ——
— CH,CI-CH,-CH,-CH,-CH,-CH,CI + 2HC1

b) CH2C|'CHQ'CHQ'CHZ'CHZ-CH2C1 + 2Na—— 2NaCl + C6H12

¢) CeHjp— C¢Hg + 3H,
d) CeHs + 3H,—— CgHy,

4. A — geptan; B — toluol ; C — trinitrotoluol

a) CH3'CH2'CH2-CH2-CH2-CH2-CH3—>C6H11CH3 + Hg

b) C5H11— CHQ,—> C5H5-CH3 + 3H2
9) C6H5'CH3 + 3HN03_>C6H5(N02)3 -CHg + 3H2

Goniikménin jogaby: A — geptan; B — toluol ; C — trinitrotoluol.

VI baba degisli meselelerin c¢ozliisi.

1. Diiziimi 90% metandan, 5% etandan, 3% propandan we 2% azotdan ybarat

bolan gaz garyndysyny doly yakmak {igin kislorodyn we howanyn nége

gowrlimlerinin gerekdigini seyle hasaplamak miimkin:
a) llki bilen yanyjy gazlaryin yanmak tdsirlesmelerininn denlemelerini
yazalyn:

CH4 + 202_>C02 + ZHZO

2C2H6 + 702_>4C02 + 6H20
C3H3 + 502_>3C02 + 5H20

b) Su denlemelerden gorniisi yaly, tisirlesydn gaz sekilli maddalaryn kadaly

sertlerdaki gowriim gatnagyklary degisli tisirlesmeleriii stehiometrik koeffisiyentlerine

dendir.
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Onda gerek bolan kislorodyn gowriimini seyle hasaplamak bolar:

1m*CH,——2m* 0,
09m*CH, ———— x m*0,
x = (0,9x2)/1 = 1,8 m* O,
2miCHg—————7m*0,
0,06 m*Co,Hg————— x m*0,
x = (0,05x7)/2 = 0,175m* O,

1 m3 C3Hg———— 5 m3 0O,
0,03m*CsHg ———— x m®0,

x = (0,03x5)/1 =0,15 m* O,

Kislorodyn tapylan géwriimlerini jemleyéris:
1,8+0,175 + 0,15 =2,125 m° O,

¢) Indi gerek bolan howanyn kadaly sertlerddki gowriimini seyle hasaplayarys:

100 m® howada 21 m® O, bar
x m*®howa 2,125 m* O,
X = (100x2,125)/21 = 10,119 m® howa gerek.

Meseléniii jogaplary: 2,125 m* O,; 10,119 m® howa gerek.

2.  Nabelli uglewodorodyn kabir massasy yakylanda 7,7 gr CO, we 3,6 gr
H,O emele gelen bolsa, onda ol uglewodorodyn formulasyny seyle tapmak bolar:

a) Ilki bilen yanyjy gazynl yanmak tésirlesmesinii mysaly detilemesini
yazalyn:
CiHy +(x+1/4)0,——x CO, + 1/2y H,0

M co2 = 44 gr/mol; My,0 = 18 gr/mol

b) Sonda emele gelen maddalaryin massalary boyunca nébelli maddany
kesgitlalin:

44 gr CO, 12 gr (C) bar
7;7 gl‘ C02 — X gr (C) bar
x = (7,7x12)/44 = 2,1 gr (C ) bar

18 gr Hzo -2 gr (H) bar
3,6 gr Hzo ———————— X gr (H) bar

X =(3,6x2)/18 = 0,4 gr (H) bar
2,1 +0,4 =2,5 gr ndbelli madda

2,59r —— 100%
2,19r (C) ———— X %
x=(2,1x100)/2,5 = 84% (C)
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0,4 gr (H) — X%
x= (0,4x100)/2,5 = 16% (H)

XY = (84/12):(16/1) =7:16;
X =7;Y =16. Onda nédbelli madda C;Hs (geptan) bolar.

¢) Indi hakyky defilemini yazyp, geptanyn tdsirlesmd gatnasan massasyny
hasaplayarys.

C7H16 + 1102—>7C02 + 8H20

M c7n16 = 100 gr/mOI,

M co = 44 gr/mol,;

M h20 = 18 gr/mol

M c7n1e = 100 gr;

M co2 = 44x7=308 gr,

M 20 = 18x8 = 144 gr.

100 gr C;Hgys 308 gr CO,
X gr 7,7 gr CO,
x=(7,7x100)/308 = 2,5 gr C;Hys
Meselédnin jogaplary: Nabelli madda C;Hg (geptan); 2,5 gr C;Hys

VIl baba degisli meselelerin ¢ozliisi.

1. Gowriimi 10 | den bolan gapda etileninn haysydyr bir gaz (diiziiminde ikili
baglanysyk saklamayan uglewodorod) bilen garyndysy bilen bromyn 16 gr massasy
tasirlesmd giren bolsa, onda garyndynyii diiziiminddki etilenii massasyny seyle
hasaplamak bolar:

2. a) llki bilen tisirlesménin denlemesini  yazalyn:

C2H4 + 38r2 —_— C2H4Br2
N cons = 1 mol; Mgy, =160 gr/mol;
V C2H4 — 22,4 1, Mg2 =160 ar.

b) Tasirlesménin denlemesi boyunga bromyn 16 gr massasy bilen tisirlesen
etilenin gowrlimini seyle hasaplayarys:

22,4 C,H,—— 160 gr Br,

x1CH;,—— 16 grBr,

X = (22,4x16)/60 = 2,24 1 C;H,

¢) Indi bolsa, garyndynyn diiziiminddki etilenin gowrim iliislerini

hasaplalyn:
101 garyndy ——— 100%
2241C,H,———x %

X = (2,24x100)/10 = 22,4%.
Meselanin jogaby: 22,4 % C,H, bar.
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3. Fenolynn 9,4 gr massasynda 2,4,6 — tribromfenolynn nice massasynyi
alnyp bilinjekligini seyle hasaplamak bolar:

4. a) I1ki bilen tdsirlesménin defilemesini yazalyn:
CsHsOH + 3Br,— C4zH,Br; + 3HBr

M censon = 94 gr/mOI,

M ceH2ers = 331 gr/mol;

M cerson = 94 gr,

M cerioprz = 331 gr.

b) Indi bolsa, 6nlimiii massasyny hasaplalyii:

94 gr CegHsOH 331 ar CeH,Br3

9,4 gr CeHsOH ——— x gr C¢H,Brs

X = (9,4x331)/94 = 33,1 gr CsH, Br; emele geler.
Meselénin jogaby: 33,1 gr C¢H,Br; emele geler.

V111 baba degisli meselelerin ¢ozliisi.

§ 18.

1. Nabelli spirtin diiziminde 52,18% C, 13,04% H we 34,78% O bar
bolsa, onda onuint mysaly formulasyny we molyar masasyny seyle kesgitldp
bolar:

a) C4H,0,

X =n¢=52,38/12 = 4,3483 mol

Y=n = 13,04/1 = 13,04 mol

Z=ngp = 34,78/16 = 2,17375 mol.

X:Y:Z = (4,3483/2,17375):(13,04/2,17375):(2,17375/2,17375) = 2:6:1.

Diymek nébelli maddanyi massaly formulasy C,HsO ya — da C,HsOH — etil
spirti bolar.

b) Bu maddanyn molyar massasy = 46 gr/mol.

Meselénin jogaplary: C,HsOH; M conson = 46 gr/mol.

2. Kadaly sertlerde uglerodyn (II) oksidinin 11,2 | gdwriiminden metanolyn
nice massasynyi alnyp bilinjekligini seyle hasaplamak miimkin:

a) [1ki1 bilen tasirlesménin denilemesini yazaly:

CO + 2H, == CH;0OH

N co=1mol; M chzon = 32 g/mol.

Vco=22,4 I;m CH30H = 32 gr.

b) Hasaplamalaryn iisti bilen spirtiit massasy seyle tapylyar:
2241CO — 32 gr CH;0H

11,21 CO————x gr CH;0OH

x = (11,2x32)/22,4 = 16 gr CH;OH
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Meselénin jogaplary: m cyzon = 16 Qr.

3. Etanolyn 9,5 gr massasy bilen natrinini 4,6 gr massasy tasirlesdirilende kadaly
sertlerde wodorodyn néage gowriimi boliinip ¢ykjakdygyny seyle hasaplamak bolar:

a) Ilki bilen tédsirlesménin  denlemesini  yazalyn:
2C,HsOH + 2Na—— 2C,HsONa + H,1

M conson = 46 gr/mol; M w, = 23 gr/mol;

N 12 = 1mol; M copson = 46X2=92 gr;

M na = 23X2=46 gr; Vi = 22,4 1.

b) Boliinip ¢ykjak wodorodyn gowriimi seyle hasaplanyar:
92 gr C,HsOH 46 gr Na

9,59gr C;HsOH —— x gr C,H;OH
x=(9,5x46)/92 = 4,75 gr Na

4,75 gr Na > 4,6 gr Na. Seylelikde natriy tdsirlesmd doly giryar. Sol madda
boyunca oniimin mukdary hasaplanyar.

¢) 46 gr Na 22,4 1 H,
4,6 gr Na X I H,

X = (4,6x22,4)/46 = 2,24 | H,

§ 19.

Meselénin jogaplary: 2,24 | H,

1. Diiziminde 2% garyndy saklayan tripalmitinin 100 gr masasyny kaliy
gidroksidinin gerek bolan yeterli mukdary bilen tésirlesdirilende gliserinin néce
masasynyin emele geljekdigi seyle hasaplanyar:

a)  Ilki bilen tasirlesménin denlemesini yazalyn:

C15H3,CO0 — CH; HO — CH,
| |
CsH3,CO0 - CH + 3KOH —— 3C;H;COOK + HO — CH
| |

CsH;COO - CH, HO - CH,
M tnstearin — 770 gr/mOI; M gliserin— 92 gr/mol.
M tristearin = 7 70 gr; M gliserin= 92 gr.

b) Garyndynyn masasyny hasaplap ony umumy massadan ayralyn:
100 gr 100%
2Qr X%
X = (2x100)/100 = 2gr
100 — 2 = 98 gr tristearin.

¢) Emele gelip biljek gliseriniit massasyny hasaplalyii:
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770 gr tristearin —— 92 gr gliserin
98 gr tristearin x gr gliserin
X = (98x92)/770 = 11,7 gr gliserin.

Meseléniii jogaby: 11,7 gr gliserin.

2. Gliserinin 3,6 gr massasyna natriniii artykmag¢ mukdary tésir etdirilse kadaly
sertlerde wodorodyn nige géwriiminin boliinip ¢ykjakdygyny seyle hasaplap bolar:
a) Ilki bilen tdsirlesménin denilemesini yazalyn:
HO - CH, Na—- O - CH,
| |

2HO -CH+6Na——>=2Na—-0-CH + 3H;,1
| |
HO — CH, Na — O — CH;

M giiserin = 92 gr/mol; ny; = 3 mol.
M gliserin = 92 gr; Vi = 67,2 1.

b) Boliinip ¢ykjak wodorodyn géwriimini seyle hasaplamak bolar.
92 gr gliserin ——— 67,21 H,

3,6 gr gliserin ——— x | H,

X = (3,6x67,2)/92 = 2,63 | H,

Meselanin jogaby: 2,63 | H,.
§ 20.

1.  Massasy 28,2 gr deii bolan fenoly bromirlenende 79,4 gr ¢okiindi emele
gelen bolsa, onda tasirlesménin niiminin ¢ykymyny seyle hasaplamak bolar.

a) l1Ki bilen téasirlesménin denlemesini yazalyn:
C¢HsOH +3Br, —— CGHZ(Br)gOHi+3HBr
M C6H50H — 94 gr/mOI, M C6H2(Br)30H — 327 gr/mOI.
M cersoH = 94 gr; M cera@nzon = 327 gr.

b) Tasirlesmanin ¢ykymyny hasaplalyn:

94 gr CeHsOH ———— 327 gr CgH,(Br);OH
28,2 gr CeHsOH ————— x gr CsH,(Br);OH
X = (28,2x327)/94 = 98,1 gr CsH,(Br);OH 3
98,1 gr——— 100

7194gr ———x%

X = (79,4x100)/98,1 = 80,9%

Meselédnin jogaby: 80.9%.
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2. Fenolynn 18,8 gr massasyny nitrirlemek {i¢in azot kislotasynyin nédce
massasynyn gerekdigini seyle hasaplamak bolar:

a) Ilki bilen tasirlesminin denlemesini yazalyn:

CeHsOH + 3HNO3 —— CsH,(NO,)3;0H +3H,0

M censon = 94 gr/mOI,

M ynoz = 63 gr/mOI,

M cerson = 94 gr;

M pnoz = 63%3 = 189 gr.

b) Gerek bolan azot kislotasynyn massasyny hasaplalyn:
94 gr CeHsOH ——— 189 gr HNO;

18,8 gr CgHsOH ———— x gr HNO3;

x = (18,8x189)/94 = 37,8 gr HNO; gerek.

Meselanin jogaby: 37,8 gr HNOs gerek.

3. Natriniii fenolyatynyn 25% — li ergininiii 1500 gr massasyndan fenolyi nige
massasyny alyp boljakdygyny seyle hasaplamak bolar:

a)  Ilki bilen ergindéki fenolyatynn massasyny hasaplalyn:

100 gr erginde ——— 25 gr fenolyat bar

1500 gr erginde ———— x gr fenolyat bar

x = (1500x25)/1500 = 375 gr fenolyat bar.

b) Indi bolsa tésirlesmdnin denlemesini yazyp, emele geljek Oniimin
massasyny hasaplalyi:

Ce¢HsONa + H,SO,— C¢H;OH + NaHSO,

M cersona =116 gr/mOI,

M censon = 94 gr/mOI,

M censona = 116 gr;

M cersor= 94 O

116 gr CgHsONa 94 gr C¢HsOH

375 gr C¢HsONa X gr CgHsOH

X = (375x94)/116 = 303,87 gr CsHsOH.

Meselénin jogaby: 303,87 gr CsHsOH.

IX baba degisli meselelerin c¢ozliisi.

1. Katalitiki gidrirlenende ikilenji butil spirtini emele getiryin C4HgO diiziimli
madda bu metil — etilketondyr:
a) CH;-CO-C,Hs+ H,——CH3; - CH - CH, - CH;
|
OH
Gontiikmanin jogaby: Bu metal — etilketondyr.
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2. Ol tasirlesmeler seyle yazylyar:
a) CaC, + 2H,0——C,H, T+ C&(OH)z

b) CoHp+ H0 + [Hg*]——= CH; —C =0+ Ag| +[NH]
|
H
¢) CH3—C =0+ Ag0 + [NHz] ——CH;-C =0+ Ag| +[NHj]
| |
H OH
Goniikmanin jogaplary: Asetilen; asetaldegid; sirke kislotasy.

3. A madda — etilendir. Etileni okislendirilende W mada — asetaldegig emele
gelyar.
C,H,; + [O] + [Pd +CuCl;] —— CH3;—C =0 + [Pd + CuCl,]
|
H
CH;-C=0+H;+ [Pt] —— CH; - CH, — OH + [Pt] (S madda — etil spirtidir.)
|
H
CH; - C =0+ 2Cu(OH);——CH3; - C =0 + Cu,0 + 2H,0
| |
H OH

(D madda — sirke kislotasydyr).

4. Etileni okislendirilende kadaly sertlerde 5,6 | kislorod harglanan bolsa, onda
emele gelen asetaldegidin massasyny seyle hasaplamak bolar:

a) llki bilen tdsirlesméanin denlemesini yazalyi:
2C,H, +0O, +[Pd + CUCIz] —2CH;-C=0 + [Pd + CUCIZ]

N 02 =1 MOl; Masetaidegia = 54 gr/mol.
VOZ = 22;4 I; masetaldegid = 108 gr-

b) Emele gelen asetaldegidin massasyny hasaplalyi:
22,410, —— 108 gr asetaldegid

5610, —x gr asetaldegid

x = (5,6x108)/22,4 = 27 gr asetaldegid.

Meseldnini jogaby: 27 gr asetaldegid.
§ 21.

1. Etanolyi 92 gr massasyny okislendirip, dykyzlygy 1,07 gr/sm> defi bolan 70%
sirke kislotasynyn niage géwriimini (ml) alnyp bilinjekdigini seyle hasaplamak bolar:
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a) I1ki bilen tasirlesménin defilemesini yazalyn:
CH;— CH;— OH + [O] —— CH3COOH

M cams0H = 46 gr/mol; M crscoon = 62 gr/mol.

M canson = 46 gr; M chscoon = 62 Jr.

b) Sirke kislotasynyn emele geljek massasyny hasaplalyn:
46 gr CH;— CH,— OH ——— 62 gr CH3;COOH

92 gr CH;— CH,— OH —— x gr CH;COOH

X = (92x62)/46 = 124 gr CH;COOH.

¢) Erginin massasyny hasaplalyn:

70 gr CH;COOH —— 100 gr ergin
124 gr CH;COOH ——x gr ergin
X = (124x100)/70= 177,14 gr ergin.

d) Indi kislotanyn ergininin géwriimini hasaplalyn:
V=m/d=177,14/1,07= 165,55 ml.

Meselénin jogaby: 165,55 ml CH;COOH.

2. a) CH3-CH,-OH+[O] —— CH3COOH + NaOH + CH;COONa + H,0
b) CH;,COOC;,Hs + H,O —— CH3;COOH + CH3; - CH,—- OH

(;) CH3— CHZ— OH+ [O] _>CH3COOH

d) CH;COONa + HC1—— CH3COOH + NaCl

e) CH;COOH + CH3 — CH; — OH —— CH3COOC,H;s + H,O

y) CH;COONa + HCl —— CH3;COOH + NacCl

k) CH;COOC,Hs5 + H,O0 —— CH3;COOH + CH3; — CH, — OH

2. 30 kg sirke kislotasyny almak {i¢in kadaly sertlerde butanyi nige
gowrlimi gerekdigini seyle hasaplap bolar:

a) Ilki bilen tésirlesmanin denlemesini yazalyii:

2CH; — CH, — CH, — CH3+5,——4CH3;COOH+2H,0

N butan = 2 MOI; M crscoon = 62 gr/mol.

Vbutan - 22,4X2 - 44,8 I, M cH3cooH = 62x4 = 248 gr.

b) Indi bolsa butanyni gdwriimini hasaplalyi:
248 gr CH;COOH —————— 44,81 C4Hyp
30000 gr CH3COOH ———— x | C4Hyq

X = (30000x44,8)/248 = 5419,35 | C4Hy,

Meselanin jogaby: 5419,35 | C4Hyg

4. A madda — bu sabyn. Eger — de biz sabyny stearin kislotasynyn nariy
duzydyr diyip hasaplasak, onda tésirlesmelerin deiilemelerini seyle yazmak
bolar:

C;7H35sCOONa + HC1 —— C17H35CO0Hl + NaCl

2C17H3sCOONa + CaBr,— (C17H35COO)Cai+ 2NaBr
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X baba degisli meselelerin cozliisi.

1. Wodoroda gord dykyzlygy 30 deni bolan efirin gurlusyny kesgitlemek
ticin ilki bilen onun molyar massasyny we formulasyny tapalyii:

a) M = 2Dy, = 2x30 = 60 g/mol. Bu madda garynja — metil efirine gabat
gelyar.

b) Bu maddanyn gurlusy seyledir:

H-C=0
|
O - CH;

2. Molyar massasy 130 den bolan efirint haysy efirdigini seyle kesgitlemek
bolar:
a) Ilki bilen kislota galyndysynyii molyar massasyny tapalyn:

59,66/108 =40,34/x
X = (108x40,34)/59,66 = 73 gr/mol.

Molyar massasy 73 gr/mol molyar massaly galyndy propion kislotasynyn
Kislota galyndysyna gabat gelyar.

b) 330 — 73 = 67 gr/mol spirt galyndysyna degisli bolar. Sol massa iki hili
gurlus, yagny bir sany {icin we iki sany ikili baglanysykly spirt galyndylary
degisli bolup bilerler. Olaryn haysysynyn hakykata gabat gelydndigini bolsa
spirtiii hasiyetleri boyunga kesgitieyaris:

¢) Galogenwodorodyn amsatlyk bilen birlesydndigi baradaky maglumat
esasynda ol iki sany ikili baglanysykly spirt galyndysydyr diyen netija gelip
bileris.

Diymek massasy 130 den bolan efir — bu

C2H5COO - CH2_ CH=CH-CH-= CH2

Meseldnin jogaby: C,HsCOO - CH,—- CH = CH - CH = CH,

3. Massasy 331,5 gr dent bolan trioleat asgar bilen tisirlesdirilende
gliserinin nd¢e massasynyn emele geljekdigini seyle hasaplamak bolar:

a) Ilki bilen tésirlesménin denlemesini yazalyi:
C17H33CO0O — CH, HO — CH,
| |

C17H33COO — CH + 3BKOH—— 3C;K33,COO + HO — CH

| |
C,7H33COO - CH, HO - CH,
M triolein — 884 gr/mOI; M gliserin — 92 gr/mol.
M tnolein = 884 gr; m gliserin = 92 gr-

b) Emele gelip biljek gliseriniit massasyny hasaplalyn:
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884 gr trioleat ——— 92 gr gliserin
331,5 gr trioleat ——— x gr gliserin
X = (331,5x92)/884=34,5 gr gliserin.

Meselanin jogaby: 34,5 gr gliserin.

3. Eger — de yagyn 356 gr massasy gidroliz edilende 36,8 gr gliserin emele
gelen bolsa, onda yagyn gurlus formulasyny seyle kesgitldp bolar:

a) Ilki bilen tésirlesménin defilemesini yazalyn:

R -COO - CH, HO — CH;
| |

R -COO - CH + 3KOH —— 3C;;H33COOK + HO — CH
| |

R - COO - CH; HO - CH,

M vistearin = X gr/mol; M giiserin = 92 gr /mol;

M tristearin = 356 gr; m gliserin = 36;8 gr-

b) Su maglumatlardan peydalanyp, yadyn molyar massasyny tapalyi:
36,8 gr gliserin ————— 356 gr yag

92 gr gliserin X gryag

X = (92x356)/36,8 = 890 gr/mol

¢) Molyar massasy 890 den bolan yag — bu tristearindir. Onun gurlus
formulasy asakdaky yalydyr:
C,7H3COO0 - CH,
|
C,7H3CO0O - CH
|
C17H3sCO0 - CH,

Meseldnin jogaby: tristearin.

X1 baba degisli meselelerin ¢oziilsi.

1. Diiziimi C3HgO3 bolan bu madda — gliserin aldegididir.
H

|
C=0
|

H
|
C=0
|
H—C—OH + 2Na—H — C — ONa + Ha!
|
CH

|
ZOH CHzONa
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H H H
. c=0 o=c
H—C|2—0H+Ca—>H—C|2—OH HO—C|:—H+H2T
CIIHZOH C|H20 CaOH2|C
H H
c-0 c-0
| (H2504) |
H-C-OH+CHOH —— H-C-0ONa+ H,0
|CH20H C|:H20C2H5

2. Glyukoza bilen fruktozanyn garyndysynyn 270 gr massasyny emele

getirip biljek saharozanyn massasyny seyle hasaplamak miimkin:

a) I1ki bilen tisirlesméanin denllemesini yazmaly:
C12H22011 + H,O —— C¢H 1,06 + CgH1205

glyukoza fruktoza

b) Glyukoza bilen fruktozanyn bilelikdaki

massasyny ayyrsak saharozanyn massasy gelip ¢ykar:

Q) 270 — 18 = 252 gr C1oH5,04;

Meselénin jogaby: 252 gr C1,H,,01,

massasyndan suwun

3. Eger — de diiziiminde 20% krahmal bar bolsa, onda kartofelin 1620

kg massasyndan ¢ykym 75% den bolanda alnyp bilinjek glyukozanyn

massasyny seyle hasasplap bolar:

a) I1ki bilen tdsirlesménin denlemesini yazalyn:
(C6H1005 )n + I"IHzO—> nCengOG

M (c6H1005)n(eger n =2 bolsan) = 162X2 = 324 gr/mol,
M C6H1206 — 180 gr/mOI,

m (C6HI005 )n(eger n = 2 bolsa) =162x2 = 324 gr;

M cer1206 = 360 gr.

b) Cykymy hasaba alyp, krahmalyn massasyny hasaplalayn:
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100 kg kartofelde 20 kg krahmal bar
1620 kg kartofelde x kg krahmal bar
X = (1520x20)/100 = 304 kg kramal bar.

304 kg krahmal 100%
X kg 75%

X = (304x75)/100 = 228 kg krahmal.

¢) 324 kg krahmaldan —— 360 kg glyukoza alynyar
228 kg krahmaldan —— x kg CgH1,04

X = (228x360)/324 = 253.33 kg CsH1,04
Meselanin jogaby: 253,33 kg CgH1,04

4. A madda — seliyulozadyr.

a) [CsH;0,(OH)3], + 3n HNO3 —[CsH;0,(ONO;)3], + 3nH,0
b) [CsH702(OH)s]n + 3n(CH3C0O),0 —— [C¢H;0,(OOCCH3)s];, +
+ 3nCH3;COOH

Seylelikde B madda — sellyulozanyi trinitro efiridir;

S — madda bolsa, sellyulozanyi triasetatydyr.

XI1 baba degisli meselelerin ¢ozliisi.

1. Ol téisirlesmelerint denilemeleri seyle yazylyar:
a) CaC, + 2H20—>C2H2T + C&(OH)g

b) 3C2H2—>C5H5
Q) CGHG + HN03—>C6H5N02 + Hgo
d) C6H5N02 + 6H —>C6H5NH2 + 2HZO

2. Dimetilamini bilen etilaminii massasy 20 gr den bolan garyndysynyn
kadaly sertlerde HCI nédce gdwriimi bilen tésirlesip biljegini seyle hasaplamak
bolar:

a) Ilki bilen tisirlesménin denlemesini yazalyn:

(CH3)2NH + HC1l—— [(CHg)zNH2]+ CI
C2H5NH2 + HCl—— [C2H5NH2 ]+ CI

M (chaenn = 45 gr/mol; M copsnmz = 45 gr/mol,
Nhe =1 mol; m (CH3)2NH = 45 ar, Vha=2241.

b) Aminleriit molyar massalary mefizes bolany ii¢n olaryn haysysynyn nége
masasynynn alnandygyna garamazdan tdsirlesmd harg¢lanan HCI goéwriimi

liytgemeyar. Onda:
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45 gr garyndy ——— 22,4 | HCI
20 gr garyndy ——— x | HCI

X = (20x22,4)/45 = 9,95 | HCI
Meselanin jogaby: 9,95 | HCI

3. C4HiN — diiziimli birilenji aminleriii dhlisiniii shematik formulalaryny
seyle yazmak bolar:
CH;3; - CH, — CH, — CH, — NH, — butilamin
CH; — CH — CH; — NH, — 2 — metal — propilamin
|
CH;
CH; — CH, — CH — NH,— 1 — metil — propilamin
|
CHjs

4. Diiziiminde 15,73% azot bolan a — aminokislota bu — ¢ — aminopropion
Kislotasydyr.

Yagny:

15,73/14 =84,27/x; x = (14x84,27)/15,73 = 75 gr/mol.

Denlemeden tapylan nébelli san aminopropion kislotasyndaky beyleki
boleginin molyar massasyna gabat gelydr. Onun ¢ylsyrymly efiri hokmiinde
seyle mysaly getirmek bolar:

CH;—- CH - COO - CH3;

|
NH,

XIII baba degisli meselelerin ¢ozliisi.

1. CH, - COONa + HC| —— CH, — COOH + NaCl
| |
NH, NH,

2. BrH;NCH,COOC,CgHs + NaOH —— NaBr + H,NCH,COOCgH;5 + H,0O
H,NCH,COOCH,C¢H5 + H,O — CH, — COOH + HO — CH,C¢Hs
|
NH,
3. CH, - COOH + HBr— BrH;NCH,COOH
|
NH,
4, BrH;NCH,COOCH,C¢Hs +NaOH —— NaBr +H,NCH,COOCH,CgsH5 +H,O
H,NCH,COOCH,C¢H5 +H,O — CH, — COOH + HO — CH,CgHs
|
NH,
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2CH; - COOH + 2Na—— 2CH, - COONa + H,1
| |
NH, NH,

5.H;N - CH,- COONa + HC| ——H;N — CH, — COOH + NaCl
H,N - CH,- COOH + HBr ——BrH;N - CH, - COOH
6. BrH3;N-CH,-COOH+HO-CH,C¢Hs — 3BrH;NCH,COOCH,CgHs + H,0

2. Tripeptidin 37,8 gr massasy gidroliz edilende dine bir aminokislota
emele gelydn bolsa hem — de ol aminokislotanyii massasy 45 gr deni bolsa, onda
tripeptidin gurlusyny seyle kesgitlemek bolar.

a)45gr AK —-37,8gr TP =7,2 gr H,0;

7,29gr H,LO —37,8gr TP

36grHO———x gr TP

X = (36x37,8)/7,2 = 189 gr/mol/3 = 63 gr/mol,;

b) Molyar massasy 189 gabat gelyan tripeptidin diiziminde molyar
massasy 63 denl bolan aminokislotanyn ii¢ sany galyndysy bolup, onuii {istiine
hem suwun iki molekulasynyn massasyny gossak, alarys:

189 + 36 = 225 gr/mol,

Soniky alnan sany1i ligden biri aminokislotanyn massasyna dendir:

225/3 = 75 gr/mol:

Bu aminokislota bolsa — glisin, ya — da a — aminosirke Kislotasydyr.

Tripeptidin gurlusy asakdaky yalydyr:

CH,-CO-NH-CH,-CO-NH-COOH

|

NH,

3. a — aminokislotanyn we birlenji aminin garyndysynyi (3:1 mol) 16,3
gr massasy 36,5 % HCI ergininin 20 gr massasy bilen tdsirlesip bilydn bolsa,
onda garyndynyn we mukdar (massa payynda) diiziimini seyle kesgitldp bolar:

a) I1ki bilen ergindédki kislotanyin massasyny hasaplalyn:

100 gr erginde —— 36,5 gr HCI bar

20 gr erginde X gr HCI bar
x = (20x36,5)/100 = 7,3 gr HCI

b)  Bolup geg¢yin tisirlesmelerin mysaly denllemelerini yazalyn:
R-CH-COOH + HCl——[R - CH — COOH]CI

| |

NH, NH,

R — NH, + HC1— [R — NH;]C1

¢) Meselanin serti boyunca 4 mol HC1 tésirlesma gatnasmaly. Sol 4 mol
HC1 massasy 146 gr den bolar. Onda biz seyle proporsiy diiziip, diiziimine 4
mol madda degisli bolan garyndynyn massasyny tapyp bileris:
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20 gr HCl ———— 16,3 gr garyndy
146 gr HCl ——— x gr garyndy
x = (146x16,3)/2C = 118,99 (119) gr

d) Sol garyndynyn diiziimine degisli maddalaryn diiziiminde den sanda
uglerod atomlary bar bolsa, onda 119 massaly garyndyny diiziiminde
uglerodyn ikiden kop bolmadyk sanda atomlaryny saklayan maddalar
bolmaly. Ol maddalar bolsa, glisin we etilamindir.

CH, - COOH C,Hs —NH,
|
NH,

Ol ikisinin bilelikdédki tisirlesma gatnasan massasy 120 den. Sonun
ti¢cin alnan eksperimental maglumatlarda belli bir derejede yalnyslyklaryn
bolmagy miimkin.

X1V baba degisli meselelerin ¢ozliisi.

1. Onun 4 sany izomeri, yagny:
1,2,3 — trimetil pirrol; 1,3,4 — trimetil pirrol we olaryn ayna
izomerteri yaly goniisleri bar.

2. 4 — nitropiridinin CsH4sN — NO, tisirlesmeleri:
CsH4sN — NO, + 6H—> CsH4N — NH, + 2H,0
CsH4N — NO, + HOH ——[CsHsNH — NO,]" + OH"
CsH4sN — NO;, + HCl——[C5H4NH — NO,]CI

3. Onun li¢ izomeri bolup biler, yagny:

2 — butil purin, 6 — butil purin, 8 — butil purin.
XV baba degisli meselelerin ¢ozliisi.

1. 28,2 gr massasy bolan fenoly kislotanynl gatnagsmagynda artykmag
alnan formaldegid bilen gyzdyrlanda ge¢ydn tésirlesme netijesinde suwun
5,116 gr massasy emele gelen bolsa, onda emele gelen polimerin molyar
massasyny seyle kesgitlemek bolar:

a) Ilki bilen tdsirlesménin denlemesini yazalyn:

OH OH OH OH
| | | |
H4C6— H+ O +H - Ce H4—> H4C5— CH2 — C6H4+ Hzo
Il
CH,
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M censon = 94 gr/mol; M gimer = 200 gr/mol;
M =18 gr/mOI, M cerson = 188 ar,
M gimer = 200 gr; M 0 = 18 gr.

b) Indi bolsa emele gelen polimerifi molyar massasyny hasaplalyni:

28,2 gr CgHsOH ——— 5,116 gr H,O
188 g r CgHsOH —— x gr H,O

X = (188x5,116)/28,2 = 34,1 gr H,O

18 gr H,O ——— 200 gr/mol

34,1 gr H,O —— x gr/mol

X = (34,1x200)/18 = 378,89 = 379 gr/mol
Meseldnin jogaby: 379 gr/mol.

2. A madda — bu etandyr C,H6, B madda bu — etilendir C,H,, C
madda bolsa polietilendir. Tasirlesmreler asakdaky yaly gecyarler:

CoHg—=C,H, + H;
nC2H4—> ( — CH2 — )n

3. Kalsinin karbidini suw bilen tasirlesdirip alnan gazyn kadadly
sertlerde Olgenen 1.12 | géwriimini nahar duzunyn 2,925 gr massasy bolan
kiikiirt kislotasynyn artykmag¢ mukdary tédsirlesdirilende emele gelen gaz bilen
tasirlesdirilende emele gelen oniim polimerin 2,2 gr massasyny emele getirip
polimerlesen bolsa, onda polimeriii formulasyny we tisirlesminini dniiminin
cykymyny seyle hasaplamak bolar:

a) Ilki bilen tdsirlesménin denlemesini yazalyn:

CaC, + 2H,0—— C2H2T+ Ca(OH)g
H,SO, + 2NaCl—— Na,SO, + ZHCIT
C2H2 + HCl—— C2H3C1
nC2H3C| E— (— CH2 —CH - )n
|
ClI
Nconz = 1 mol; Myac) = 58,5 gr/imol; Myc) = 36,5 gr/mol;
Meconzcr = 62,5 grimol; Veone = 22,4 1; Myacr = 117 gr;
Muct = 73 gr; Meanscr = 62,5 gr.

b) 117 gr NaCl —— 73 gr HCI
2,925 gr NaCl ——— x grHCI

X = (2,925x73)/1117 = 1,825 gr HCI
¢)2241C;H,———36,5gr HC1
X | C2H2 1,825 ar HCI

x = (1,825x 22,4)/36,5 =1,121 C;H,
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d)2241CH, — 26 gr
1,121 C2H2— X gl’
x = (1,12x26)/22,4= 1,3 gr.

y) 1,825 + 1,3 = 3,125 gr polimer emele gelmeli. Emele geleni — 2,2 gr. Onda
oniimin ¢ykymyny seyle hasasplayarys:

3,125 gr——— 100%
2,2 gr X %
X =(2,2x100)/3,125 = 70,4%.

Meselinii jogaby: 70,4 %.

Mazmuny:
T = DL Y. it 4
S 1] )41 o R 16
e 111 1557 11 36

60



