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DAVRIY Q O N U N  VA A T O M  T U Z 1 L IS H I H A Q ID A G I 
T A SA V V U R L A R  A S O S ID A  

D . I. M E N D E L E Y E V N IN G  K IM Y O V IY  
E L E M E N T L A R  D A V R IY  S IS T E M A S I

1869-yilda D. 1. M endeleyev quyidagi qonunni topadi: o d ­
dly jism larning xossalari ham da e lem entlarn ing birikish shakli 
va xossalari elem entlarn ing  a tom  og 'irlik lari kattalik lari bilan 
davriy ravishda bog 'langan  b o ‘ladi.

D . I. M endeleyev o 'sh a  davrda m a ’lum  b o 'lg an  b a rch a  
elem entlarni atom larning nisbiy massalari ortib  borishi tartib ida 
joylashtirganda u lam ing  xossalari davriy ravishda o 'zgarish in i 
kuzatgan.

1911-yilda ing liz  o lim i E. R ezerford  eksperim en ta l ravish­
da , a tom  m ark az id a  m usbat za ry ad lan g an  yad ro  b o 'lish in i 
h am d a  y a d ro n in g  z a ry a d i, e le m e n tn in g  D. I. M endeleyev  
d av riy  s is te m a s id a g i ta r t ib  n o m e ri b ila n  m o s tu s h is h in i  
isbo tlad i.

K eyingi ta jr ib a la r  (rad io a k tiv lik n i 0 ‘rg an ish  b o 'y ic h a )  
a to m  yadrosida  ikki tu rd ag i zarra  — p ro to n  (+ 1  zaryadga 
va m a s sa s i .l)  va ney tro n  (zaryadsiz  va m assasi 1) bo rlig in i 
k o 'r s a td i .  A to m  e le k t r  j ih a t id a n  n e y tra l  b o 'lg a n l ig id a n  
e lek tro n la r  (zaryad i — 1) so n i, a to m  yadrosidag i p ro to n la r  
son iga teng.

B undan , kim yoviy elem ent — b ir xil zaryadga ega bo 'lgan  
y ad ro li a to m  ek an lig i kelib  ch iq ad i. E le k tro n la rn in g  yad- 
ro d an  yaq in  yoki uzo q  jo y lash ish ig a  qarab  en erg iy a la ri va 
elek tron  bu lu t (orb italari) shak li tu rlich a  bo 'lad i. E lek tron lar 
e n e rg iy a n i b o sh  k v a n t so n i b ila n  b e lg ila n g a n  m iq d o rd a  
beradi yoki oladi. Bosh kvant soni b u tun  son la r — 1, 2, 3 va 
h .k . b ilan  ifodalanad i. B irinch i energetik  sa th d a  joy lashgan  
e lek tro n la r  m in im a l energiyaga ega bo 'lad i.
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B e r i lg a n  e n e r g e t ik  s a th d a  b o 'lg a n  e le k t r o n la r n in g  
m ak s im a l so n i N = 2 n 2 fo rm u la  b ila n  a n iq la n a d i. B u n d a , 
n — sa th  n o m eri (b o sh  k van t son i).

B ir in c h i e n e rg e tik  sa th d a  2 t a ,  ik k in c h is id a  8 ta ,  
u c h in c h is id a  18 ta  va h .k . so n d ag i e le k tro n la r  b o 'la d i.

E le k tro n  b u lu ti sfe ra  sh a k lid a  b o 'lg a n  e le k tro n la rn i  S  
e le k tro n la r , g a n te l sh a k lid a g i b u lu t b o 'ls a ,  p  e le k tro n la r  
d e y i la d i .  H a r  b ir a  o r b i ta ld a  i k k i t a d a n  o r t iq  e le k tro n  
b o 'lm a y d i.

Birinchi energetik sathda faqat bitta S  o rb ita l, ikk inch i sa thda 
b itta  S  o rb ita l va u c h ta  p  o rb ita l, u c h in c h i sa th d a  b itta  S  
o rb ita l, u ch ta  p  o rb ita l va besh ta  d  o rb ita l bo 'lad i.

D. I. Mendeleyev davriy sistem asi yettita davrdan (gorizontal 
joy lashgan  e lem en tla r q a to ri) va sa k k iz ta  g u ru h d a n  (vertikal 
joy lashgan  e lem en tla r qa to ri)  iborat.

1—3 d av rlar k ich ik  davr dey ilib , u b itta  q a to rd an  ta sh k il 
topgan  h am da un d a  ik k ita  e lem en t (H , He) bor. 2 va 3 da  
sa k k iz ta  e lem en t bor. 4 —7 d av rla r  ikk i q a to rd a n  ibo ra t. 
Y e ttin ch i dav r tu g am ag an . H a r  b ir  g u ru h d a  e le m e n tla rn i 
ik k ita  g u ru h ch ag a  a jra tilad i — asosiy va q o 'sh im ch a .

K ich ik  d av rlar — 2 va 3 da ayrim  q o n u n iy a tla r  yaqqol 
ko 'zga ta sh la n ad i. U la r boshqa d av rlarda  ham  bor.

H ar b ir  davr ishqoriy  m eta ll b ilan  b o sh lan ib , in e r t gaz 
b ilan  tugaydi.

C h a p d an  o 'n g g a  qarab  ta r tib  nom eri o rtish i bilan:
— e lek trom anfiy lig i o r ta d i,
— atom  radiusi kam ayadi,
— m eta llik  xossasi susayadi,
— m eta llm aslik  xossasi kuchayadi.
Bosh g u ru h ch a la rd a  e lem en tn in g  ta r tib  nom eri o rtish i 

b ilan  qu tidag i q o n u n iy a tla r  k u zatilad i:
— elek tro m an fiy lik  kam ayadi,
— atom  rad iusi o r ta d i,
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— m eta llik  xossasi kuchayad i,
— m e ta llm aslik  xossasi susayadi.
D. I. M endeleyev o ‘z ja d v a lin i ish lash  ja ra y o n id a  h a li 

top ilm agan  uch ta  e lem en tn ing  o 'm in i  va xossalarin i t a ’riflab  
o 'tg a n . U la rn i keyingi 15 yil ich ida  F ransiya , G erm an iy a  va 
Shvetsiyada to p ishad i.

№  31 — galliy , 1875-yilda P. L ekok de B uabodron .
№  21 — skandiy, 1880-yilda L. N ilson .
№  32 — germ aniy , 1886-yilda K. V inkler.

Eng ko‘p ishlatiladigan kimyoviy elem entlar
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1 Vodorod H 1,0079 1766 0,152

2 Geliy He 4,0026 1895 8 lO '7

6 Uglerod С 12,011 - 0,048

7 Azot N 14,007 1772 0,0025

8 Kislorod 0 15,999 1775 47,1

11 Natriy N a 22,99 1807 2,3

13 Aluminiy Al 26,981 1825 8,2

14 Krem niy Si 28,086 1823 27,7

15 Fosfor P 30,974 1669 0,1

16 Oltingugurt S 32,064 - 0,026

17 Xlor Cl 35,453 1774 0,013
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Davomi

19 Kaliy К 39,098 1811 2,1

20 Kaisiy Ca 40,08 1808 4,1

25 M arganes Mn 54,938 1774 0,095

26 Tem ir Fe 55,847 - 4,1

29 Mis Cu 63,546 - 0,005

30 Rux Zn 65,39 - 0,0075

31 Brom Br 79,904 1826 3 ,7 -10"5

47 Kum ush Ag 107,868 - 7-10-6

50 Qalay Sn 118,69 - 2 ,2 - lO’5

53 Yod I 126,904 1811 1 ,4 -10"5

79 Oltin Au 196,967 - 1,1 lO"7

80 Simob Hg 200,59 - 5-10-6

82 Q o‘rg‘oshin Rb 207,19 - 0,0014

92 U ran U 238,03 1840 2,4- lO""

K im yoviy m oddalarning to za lig i

K im yoviy  e lem en t d e y ilsa d a , ta b ia td a  u la r , a so sa n , b i- 
r ik m a la r  k o ‘r in is h id a  u ch ray d i. U la rn i sa n o a t m iq y o sid a  
y o k i l a b o r a to r iy a l a r d a  m a x s u s  t o z a l a n a d i .  K im y o v iy  
sa n o a td a  ish lab  c h iq ilg a n  m o d d a la rg a  kim yo v iy  re a k tiv la r  
dey ilad i. U la rd ag i a ra la sh m a la r  m iq d o rig a  k o 'ra  b ir  q an ch a  
ta s n if la rg a  b o 'l in a d i .
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Kimyoviy reaktiv sifati

Tasnifi Belgilanishi Asosiy m odda miqdori 
massa bo‘yicha 1000 

hissadan

Texnik t —

Toza T 980 dan kam emas

Analiz uchun 
toza

a.u.t 990 dan kam emas

Kimyoviy toza k.t. 990 dan ortiq

Maxsus toza m.t 999 dan ortiq

R eaktiv lar yo rlig 'ida  unga teg ish li m a ’lu m otlar keltirilad i. 
U nda, shuningdek, zaharlilig i haq ida ham  m a’lum ot berilad i. 
Toza suv va osh  tu z id a n  bosh q a  b archa  m o d d ala r zaharli. 
H a tto  0,5 kg d an  o rtiq  is te ’m ol q ilin g an  shakar ham  o d am n i 
zaharlaydi.
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UM UM IY KIMYO
A S O S IY  K IM Y O V IY  T U S H U N C H A L A R

Atom — kim yoviy elem entning oddiy  va m urakkab m odda­
lar m oleku tasi ta rk ib iga  k iruvch i eng k ich ik  za rra . A tom  — 
kim yoviy e lem en tn ing  xossasini saqlaydigan eng k ich ik  zarra . 
Atom — m usbat zaryad langan  yadro  va m anfiy  zaryad langan  
e lek tro n la rd an  ibo ra t e lek tro n ey tra l zarra .

M olekula — m uayyan  m o d d an in g  kim yoviy x ossa larin i 
o 'z id a  saqlab  qo lad igan  eng k ich ik  zarra .

Kimyoviy element — yadro zaryadi bir xil bo'lgan atomlar turi.

A tom  r a q a m i- ->• 13 Al ■<—Belgisi 
N o m i -  -> -a ly u m in iy

________ 2 6 ,9 8 1 < —A tom  m assasi

Oddiy modda — bitta  e lem entning atom laridan  hosil b o 'l­
gan m oddalar.

Allotropiya — b ir  x il kim yoviy elem ent a to m la rin in g  ikki 
yoki u n d an  o rtiq  odd iy  m odda hosil q ilish  xususiyati.

K IM Y O V IY  F O R M U L A L A R
Kimyoviy formula — m odda ta rk ib in i kim yoviy belg ilar 

va indek sla r b ilan  ifo d a lan ish i. M odda m oleku lasida n ech ta  
a to m  b o rlig in i k o 'rsa ta d ig a n  songa, indeks deyiladi.

Shved k im y o g a ri Y .B erse liu s ta k lij ig a  k o 'r a  k im yoviy  
e le m e n tla rn i  e le m e n tn in g  lo t in  h a r f la r i  b i la n  y o z ilg a n  
nom in in g  bosh harfu  yoki u n d an  keyin keluvchi harfi b ilan  
b irgalikda  o lingan i b ilan  belg ilash  qabul q ilingan . M .Vodorod 
— hydrogenium  H , sim ob — hydrargyrum  — Hg.

K im yoviy fo rm ula lar em perik , m olekular, g rafik , elek tron  
va m o leku lar s tru k tu ra la rg a  b o 'lin ad i.

Em perik form ulalar — m o d d a n in g  ta rk ib id a  e lem en t 
a to m la r in in g  oddiy  n isba ti.

M olekular formula — m oleku ladag i a to m la r  so n in i aks 
e t t i r a d i ,  le k in  u n in g  a to m la r i  o ra s id a g i b o g 'la n is h n i  aks 
ettirm aydi.
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Grafik formula — m olekuladagi a tom lar orasida bog 'lanish  
hosil q ilishda qatnashgan  elektron  ju ftla rn in g  h ar b irin i valent 
c h iz iq la r o rqali ifodalash . U la r  a to m la r  orasidag i b o g 'la rn i 
aks e t t i r a d i ,  b iro q  m o le k u la la rn in g  g e o m e tr ik  s h a k l in i ,  
undag i a to m la rn in g  fazoviy h o la tla r in i aks ettirm ayd i.

Elektron formula — molekuladagi atom lar h a rb irin in g  tashqi 
valent pog'onachasidagi bog'lovchi va taqsim lanm agan elektron- 
lari aks ettirgan tuzilish  form ulaga o 'xshash  ko 'rinishga ega.

M olekular struktura formula — m o lek u lad ag i a to m la r  
o rasidag i m asofalar, va len t b u rch ak la rn in g  ka tta lig i haq idag i 
m a ’lu m o tla rn i aks e ttira d i.

K im yoviy form ulalarga m isollar

M oddaning
nom lanishi

M olekular
formulasi

Emperik
formulasi

Grafik
formulasi

oltingugurt 
(IV) oksidi

S 0 2 S 0 2 ? to II О

vodorod
peroksid

H A HO H - O - O - H

sirka
kislota

c 2h a C H 20 о
/ /

C H ‘ - %
O - H

K IM Y O V IY  T E N G L A M A L A R

oA  +  bB — cC  +  dD

bunda: a ,b ,c ,d  —  stexiom etrik  koeffitsientlar; А, В, C, D 
—  kimyoviy m oddalar.

Kimyoviy reaksiyalar.
B ir m o d d ad an  ik k in ch i m odda hosil b o 'lad ig an  hodisaga, 

kim yoviy reaksiya dey ilad i. U lan  asosiy  to 'r t  tu rd a  bo 'lad i.
1. Parchalanish (Ajralish) reaksiyalari. K im yoviy reaksiya 

davrida b ir  m od d ad an  ikk ita  yoki b irn ech ta  boshqa m od d ala r 
hosil b o 'lsa  u n i a jra lish  reaksiyasi dey ilad i.
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2 K M n 0 4 —U  K 2M n 0 4+ M n 0 2 + 0 2

2 . Birikish reaksiyasi. K im yoviy reaksiyada ik k ita  yoki 
b irn ech ta  m o d d ala rd an  b itta  yangi m odda hosil b o ‘Isa unga 
b irik ish  reaksiyasi dey ilad i.

A + В 4*... -* С 
2 Н 2 + 0 2- 2 Н 20  

C aO  + C 0 2 C aC O ,
4Fe + 6 H 20  + 3 0 2 -4 F e (O H ) ,

3 . O lrin olish  reak siyasi. O ddiy  va m u ra k k a b  m o d d a  
o rasida  borayotgan kim yoviy reaksiyada , oddiy  m odda a tom i, 
m urakkab  m odda elem entidag i a tom  o 'rn in i  egallasa , unga 
o ‘rin  o lish  reaksiyasi dey ilad i.

^ o d d i y  m o d d a  ^ m u r .m o d d a  ^ " 'o d d iy  m o d d a  ^ m u r .m o d d a

Fe + C u S 0 4 -► C u +  F e S 0 4 
Z n  +  H 2S 0 4-» H 2 + Z n S 0 4

4 . Alm ashinish reaksiyasi. K im yoviy reaksiyada , ikk ita  
m urakkab  m odda tark ib iy  q ism larin i a im ash tirsa , unga a lm a­
sh in ish  reaksiyasi dey ilad i.

^ m u r .m o d d a  ^ m u r .m o d d a  ^ m d r .m o d d a  ^ m u r .m o d d a

A gN O , + N a C I -  JA gC i + N aN O ,
BaCI2+  H 2S 0 4-» iB a S 0 4 + 2H C l

R eaksiya unumini hisoblash formulasi:

t(A )  = T'amaKA) m %  T(A ) m ' 100%
m naz.(A) Vnaz (A)

J is m la rn in g  sh a k li yok i m o d d a la rn in g  a g reg a t h o la ti 
0 ‘zgarib , ta rk ib i o ‘zgarm ay  qo lad igan  hodisaga g iz ik  hodisa  
dey ilad i.



N IS B IY  A T O M , M O L E K U L A R  M A S S A . 
M O L . M O L A R  M A S S A

Atom m assa birligi (a .m .b .) d e y ilg a n d a , m assa  so n i 

I2 (I2C ) ga teng bo'lgan uglerod izotopi massasining J_ q ism iga 

teng  b irlik  tu sh u n ilad i.
1 a.m.b. =  m (,2C )/1 2=1,66067- lO -^kg = 1,66067• lO"24 g 
Elementning nisbiy molar (yoki atom) m assasi deyilganda, 

shu  m oleku la  (yoki a to m ) m assas in in g  u g lerod  a to m i znoc

m assasin ing  _L q ism iga n isba ti tu sh u n ilad i:

M _ m (m ol.). A m (atom ). л ____  m( ° )
r ”  1 a.m.b. ’ "  1 a.m.b. > >” l,66067 10-27kg~

Atomning abso lu t m assasi d ey ilg an d a , a to m in in g  k ilo -  
g ram m la rd a  ifodalangan  q iym ati tu sh u n ilad i:

m (O) =  M r-1  a.m .b . =  l6 - l,6 6 0 6 7 - l( ) -27kg =
=  26,57- 10-27kg 

Birikmaning nisbiy molekular m assasi:

M -  m (molekula). M (H 0 ) = ___ LTl(-H70) = 18
1 a.m.b. ’ Л 2 '  1,66067.10"27 kg

M olekulaning absolut m assasi d ey ilganda, m o leku lan ing  
k ilo g ram m lard a  ifodalangan  q iym ati tu sh u n ilad i:

m (m olekula) =  M r -1 m .a.b.; m (H 20 )  =  18-1 ,66067-10"27kg 
=  2 9 ,8 9 2 0 6 -10-27 kg.

Modda miqdori (mol):

v  = b u n d a : m — m o d d a  m assas i(g ); M  — m o la r  

m assa (g /m ol).

Л7 = ̂ - Л га ; b unda: A  — zn kg m oddadag i z a rra la r  soni 
(atom , m o leku la, ion)

Ал — 6 ,0 2 3 -lO23 m o l4  A vogadro doim iysi b o 'lib , 1 m ol 
m oddadagi za rra la r  soni.
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Moddaning molar massasi (g/m ol) deyilganda, m oddan ing  
b ir  m oliga to 'g 'r i  kelgan m assas in i k ilo g ra m m la rd a  ifo d a ­
langan  q iym ati tu sh u n ilad i.

M = m 0NA; bunda: m 0 — b itta  m oleku la m assasi.
Biror modda tarkibidagi elem entning m assa ulushi: 

A ,B ,C Z H 2S 0 4

й,(А) = X Мг(АГх(В,С2) ш(Н) = MKH2SO4) = W  = ° ’024

G A Z Q O N U N L A R I

M endeleyev — Klapcyron tenglamasi:

p y = v R T ,  v = ^ - ;  p V  = % R T

bunda: p  — bosim ; V — hajm ; v — m odda m iqdori; R — 
g az larn ing  universal doim iysi(A =8,314 J /m o l■ К); T  — absolut 
te m p e ra tu ra ;  m — g az  m assas i; M  — g a z n in g  m o le k u la r  
m assasi.

Boyl — M ario tt qonuni — a g a r  m a ’lu m  b ir  m assa li 
gazn ing  tem peratu rasi o ’zgarm asa, gaz bosim i bilan hajm ining 
ko 'pay tm asi o ’zgarm aydi.

pK = const; yoki p, 1/ =  р гVv  bunda T=  const.
G ey-Lyussak qonuni (1802-y) — ag ar m a’lum  b ir m assali 

g azn ing  bosim i o ’zgarm asa , gaz h a jm in in g  tem p era tu ras ig a  
n isba ti o ’zgarm aydi:

V\ _ Vi
p  =  const.

у
Y  = const yoki T \ ~ h

Shari qonuni (1787-y) — agar m a’lum  b ir m assali gazn ing  
h a jm i o ’z g a rm a sa , gaz  b o s im in in g  te m p e ra tu ra g a  n isb a ti 
o ’zgarm aydi:

K= const; = const yoki =

B irlashgan  gaz qonuni:

= const yoki 4 P "  = ■
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Avogadro qonuni (1811-y) — b ir xil sha ro itd a , ya’ni b ir  xil 
tem p era tu ra  va b ir  xil bosim da teng  hajm da o lin g an  gazlarda  
m o leku lalar soni teng  bo 'lad i:

Gazning molar hajmi: h a r qanday  gazn ing  b ir m oli norm al 
sharo itda  (p =  101,325 kP a, / ’ =  0°C ) 22,4 / ha jm ni egallaydi:

V  = Y -  = E L  
m n p  *

Gazning zichligi:

Р = ў г

B unda: M  — m olar m assa; Vm — m olar hajm .
«А» g azn ing  ara lash m ad ag i ha jm iy  u lushi:

ш (лч -  V(A) . „  _ u(A)
n  '  V(A)+V(B)+... ’ v  u(A)+l>(B)+...

B unda: V — gaz hajm i; v — gazn in g  m odda m iqdori. 
Gazlar a ra lash m asin in g  o 'r ta c h a  molekular m assasi:

M  __ vi M|+...+vn Mn . (I)
о г ’ V) + ...+  И1 ’

(2)
V p M |+ .. .+ V n  • Mn

V |+ ...+ V n

= + (3)
B unda: M  — g azn in g  m olar m assasi; v — g azn in g  m odda 

m iqdori; V  — g azn in g  hajm i; tp —  g azn in g  hajm iy  u lush i.

A T O M  T U Z 1 L IS H I

Izotop — yadro  za ry ad la ri b ir  x il, lek in  a to m  m assalari 
tu rlich a  bo 'lg an  kim yoviy e lem en tla r tu rk u m i.

M asalan: ^ P b ,  2“ Pb, ™Pb, 2™Pb.
Izobarlar — elem en tla r m assa so n la ri o 'z a ro  ten g , lek in  

yadro  zary ad la ri h a r  x il b o 'lg an  e lem en tla r tu rk u m i.
M asalan: ю С а -ц А г; 24C r -^ F e ;  *j}Sb-i Ц Т е.
Izotonlar — a to m la r  yadrosida  n ey tro n la r  son i b ir x il, 

am m o p ro to n la r  son i b ilan  farq lan ad ig an  elem entlar.

15



M asalan:
‘“ Xe(54p + 82n) -  ™Ba(56p + 82n) -  ‘” La(57p + 82n). 
Eynshteyn formulasi: zarran in g  m assasin i u n in g  energiyasi 

b ilan  bog 'laydi.
£ = m c 2; m — zarra massasi; с — 3-10* m /s yorug'lik tezligi. 
Atom yadrosi tarkibi: A — m assa soni.

bunda: Z  — p ro to n la r  soni; N  — n ey tro n la r  soni.
M assa deffekti:
Am  = Z -M ' + ( A - Z )  M n- M ,  

bunda: Z  — p ro to n la r  soni; Л/р va M  — ja m i p ro to n la r  va 
n ey tro n la r  m assasi; A — m assa soni; Л/ — yadron ing  ta jriba  
asosida o lin g an  m assasi.

Radioaktiv a  — yemirilish: a  — z a rra  ( 'H e )

M ozli qonuni. E le m en tla rn in g  ren tgen  sp ek trla rid ag i xa- 
rak terli ch iz iq lariga  to 'g 'r i  kelad igan  te b ra n ish n in g  kvadrat 
ild iz id an  o lingan  q iym at e lem en tn in g  D. I.M endeleyev  sis te ­
m asidagi ta r tib  raqam iga b o g 'liq  bo 'lad i:

a \a  b  lar do im iy  k a tta lik la r  b o 'lib , a - 2 ,4 8 - 1 0 ls; 6 - 1 ;
Z — e lem en tn ing  ta r tib  raqam i.

N . B orning I p ostu la ti:  atom  sis tem a si fa q a t  m a xsu s  
sta tsionar holatda bo'lishi m um kin . B u  holatning har biriga 
aniq bir E n energiya mos keladi. A tom statsionar holatda nur 
chiqarm aydi va yutm aydi.

bunda: m  — erk in  e lek tron  m assasi; 6  — elek tron  tezlig i, 
r —  o rb ita  rad iusi; h — P lank  doim iysi.
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A =  Z  + N,

AZX -> Y jY + 42H e. 
Radioaktiv ft — yemirilish:

AX -> 2a Y + _5e + o ; о — a n tin ey tr in o .

Q O N U N L A R

■Jv = a ( z -  b)



N . Borning II postulati: atom  b ir  s ta ts io n a r  ho la td a n  
ikkinchisiga o'tganda elektrom agnit energiya kva n tin i yu ta d i  
yo k i chiqaradi. En - E m = hv

Ea, E"  la r n va m orb itadag i e lek tro n la r  energ iyalari. 
v — y o ru g 'lik  chasto tasi.
c- 2n2 me* 1 l3 ,6eV  , , . ,

=  л  r  2—  b u n d a , e=  1,6- 10"I9C;hi ni  ni  ’ ’ ’

de Broyl formulasi: X = ^
E lem en ta r za rra la r  ham  zarra , ham  to 'lq in  tab ia tiga  ega. 
Geyzenbergning noaniqlik prinsip i:

Дх Д (тй ) >

Elektronning impulsi yoki tezligi qanchalik aniqlik bilan topilsa, 
uning koordinatalari shunchalik noaniqlik bilan o 'lchanadi.

KVANT S O N L A R
Bosh kvant son — n  m a ’lum  ta r tib d a  joy lashgan  energetik  

p o g 'o n a la rn in g  ta r tib  raq am in i ifodalovchi va u n in g  qabu l 
q ilad igan  q iym atlari b u tu n  ratsional ke tm a-ketlig idan  iborat: 

n — 1, 2, 3, 4, 5, 6  oo
E n erg e tik  p o g ’o n a la rd a g i e le k tro n la r  so n i 2 n 2 fo rm u la  

yo rdam ida an iq lan ad i.
Orbital kvant son — /
/ = 0 ,  1 n - l
/ =  0 b o 'lsa , s 
/=  1 b o 'lsa , p  
1= 2  b o 'lsa , d
1 = 3  b o 'ls a ,  /  b ila n  ifo d a la n a d i. Y ana u p o g 'o n a c h a  

tark ib iga  k iru v ch i o rb ita lla r  sh a k lin i ham  ifodalaydi.
M agnit kvant son — m  e lek tro n  o rb ita lla rn in g  fazoviy 

h o la tin i ifodalaydi. m  = 2 l+  1.
Spin kvant son — j  elektronning o 'z  o 'qi atrofida aylanishini 

ifodalaydi. E le k tro n n in g  o 'z  h arak a t m om enti m iq d o rin in g
tanlangan o‘qqa bo Igan prox

4 :
.eKfUYasiga snu;
oki -  ^ ; T i Alisher Navoiy

2-
A
/044*

nomidagi 

O’zbekiston MK.
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Jadvalning davom i

1 2 3 4 5 6

3

+3;
+2;
+1;
0;

- i ;
- 2 ;
- 3

1 1 1 1 1 1 1 I 1 1+—,--- ,+—,--- , H—,----JH— I----1+—I--- .
2 2 2 2 2 2 2 2 2 2-

1. 1. 1 . 1. 1
2 ’ + 2 ’ 2 ’ + 2 ’ 2

14(0

A tom  o rb ita lla rn in g  e lek tron  b ilan  to 'l ish  ta r tib i:

I s l s l p l s l p d s l d d p S s d d S p b s d f S d b p l s b d

Pauli prinsipi: a to m d a  to 'r t ta  kvant son i b ir xil b o 'lg an  
ik k ita  e lek tro n  b o 'lish i m u m k in  em as.

n2 —  p o g 'o n ad ag i o rb ita lla r  soni.
N e = I n 1 p o g 'o n a la rd ag i e lek tro n la r  soni.
2 (2 /+  1) — p o g 'o n ac h a la rd ag i e lek tro n la r soni.
2 /+  1 — p o g 'o n a c h a la r  soni.
Klichkovskiy qoidasi:
1. E lek tro n  p o g 'o n a c h a la rin in g  e le k tro n la r  b ila n  to 'l ib  

b o rish  ketm a-k e tlig i u la m in g  bosh  va o rb ita l kvan t so n la r  
y ig 'in d isi (» +  /) q iym ati o rtib  bo rish  ta r tib id a  b o 'lad i.

2. A gar b ir  nech a  p o g 'o n ac h a  u chun  л va /  q iy m atla ri 
y ig 'in d is i b ir  xil b o 'lsa , bunday  p o g 'o n a c h a la r  ch eg aras id a  
e le k tro n la r  jo y la sh ish i bo sh  k v an t so n in in g  o r tib  b o r ish i 
ta r tib id a  b o 'lad i.

Gund qoidasi. A tom da elektron  spin lar y ig 'ind isi m aksim al 
q iym atga ega b o 'lg an  h o la td a  a to m  energetik  a fza llik k a  ega 
bo 'lad i.

lonlanish energiyasi (I) a to m la rn in g  e le k tro n la rin i to rtib  
o lish  u ch u n  kerak  b o 'lg an  m in im a l energ iya m iqdorid ir:

X + I - X *  +  E.
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Elektromanfiylik (E M ) — m oleku la ta rk ib idag i a to m n in g  
o 'z ig a  bog‘lovchi e lek tro n n i to rtish i:

B unda: /  — a to m n in g  io n lan ish  energiyasi; E  —  a to m n in g  
e lek tronga m oy illik  energiyasi.

Gibridlanish: sp\ s/i2; sp1', sp*d\ spycP\
H 2S 0 4 m oleku lasida g ib rid lan ish :

a) g ra fik  fo rm ula  yozam iz: H —О , 0

Н - 0 - Ч
b) m o leku lada  ik k ita  л  b o g 1 m avjud boMib, u л  b o g 'n i 

hosil q ilgan  e le k tro n la r  g ib r id la n ish d a  ish tiro k  e tm ayd i;
d) m arkaziy  a to m n in g  valen tlig i V I ga teng;
e) un ing  VI valentli holati uchun elektron  konfiguratsiyasini

IS2 2S2 2P6 3S2 3P4 3d 
n  =  3 uchun

и ш в в ш ш ш
f)  o x irg i ik k ita  (d  o rb ita ld a g i)  e le k tro n la rn i  h iso b g a  

o lm asa , d em ak , g ib rid lan ish  sp* ho la t kelib  ch iqad i.
B oshqa m o leku la lar g ib rid lan ish  tu r i ham  xuddi shunday  

h isob lan ad i.

K IM Y O V IY  R E A K SIY A L A R  T E R M O D IN A M IK A S I

G .I. G ess qonuni (1840-y): reaksiyan ing  issiq lik  effekti 
ja ray o n in in g  q anday  u su lla rd a  o lib  b o rilish ig a  b o g 'liq  em as, 
ba lk i reaksiyada ish tirok  etayo tgan  m o d d a la rn in g  dastlabk i 
va oxirgi ho latiga bog 'liq .

Tcrmodinamikaning 1-qonuni: sistemaga berilgan issiqlik m iq­
dori uning ichki energiyasining o 'zgarish i (A t/) va sistem aning 
tashqi kuch lar u stidan  bajargan ishi (A) ga sa rf  bo 'ladi:

AtZ= £ / , -  U ,=  Q - A .
20
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Entalpiya — y u n o n ch a  «q izd iram an»  so 'z id an  o lingan .
H  =  U + p V  
B unda: p  = bosim ;
V= hajm ;
t /=  ichk i energiya.
Termodinamikaning 2-qonuni: m uvozanat ho la td ag i h ar 

qanday sistem a «Entropiya» nom li o 'ziga xos holat funksiyasiga 
egak i, en trop iyan ing  qaytar ja rayon larda  o 'zgarish i quyidagi

A S  = S 2 -  S t = ® ten g lam a yo rd am id a  h isob lanad i.
Entropiya — m o d d ad a  y u z  b e rish i m u m k in  b o 'lg an  va 

u z lu k s iz  o 'z g a rib  tu ra d ig a n  h o la tla rn i x a rak te rlo v c h i ju d a  
m uh im  funksiya.

Termodinamikaning 3-qonuni: barcha toza k ristall m oddalar 
en trop iy a la rin in g  absolu t q iym ati О К  (ya’ni — 273,!5°C ) ga 
yaq in lashgan ida nolga teng bo 'lad i.

Gibbs energiyasi: G  =  H — TS bunda: H — en talp iya; 
S — entrop iya.

K IM Y O V IY  R E A K SIY A  T E Z L IG I

Vaqt b irlig i ich id a  k o n se n tra ts iy a  o 'z g a rish ig a  reaksiya 
tez lig i deyiladi.

Д С =  Сг -  C, (konsen tra tsiya  farqi)
A l=  t2 -  /, (vaqtdagi farq)

Reaksiya tezligiga konsentratsiyaning ta ’siri: kim yoviy 
re a k s iy a  te z l ig i  re a k s iy a g a  k ir is h a y o tg a n  m o d d a la rn in g  
k onsen tra ts iy a la ri k o 'pay tm asiga  to 'g 'r i  p roporsionald ir. 

A -*B  +  С  — tip d ag i reaksiyalar u ch u n  0 =  K -C A 
A + B -* C  + D  — tipdagi reaksiyalar uchun  0  =  К -С Л С В 
2 A + B -» C  +  D  — tipdagi reaksiyalar uchun fl =  K CA-C a 
6  — reaksiya tezlig i; К  — tez lik  konstan tasi(tem peratu raga 

b og 'liq ); C A, C B — reaksiyaga k irishuvch i m o d d a la r  konsen- 
tra tsiyasi.
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V ant-G off qoidasi: h a r  10"C ga reaksiya  te m p e ra tu ra s i 
o sh ir ilsa , ushbu  reaksiya tez lig i 2—4 m arta  o rtad i.

/2-Z, 
dz2 =»Z, у 10

W  7
B unda: у — reaksiya tez lig in in g  te m p e ra tu ra  koeffitsiyenti; 

Z2, Z, — keyingi va das tlab k i tem p era tu ra ; 
flr2 =  keyingi reaksiya tezlig i;
5z, =  o ld ing i reaksiya tezlig i.
K atalizator — reaksiya  tez lig in i o 'z g a r tira d ig a n , lek in  

re a k s iy a  n a t i ja s id a  k im y o v iy  j i h a td a n  o 'z g a rm a y d ig a n  
m oddaga kataliza tor  deyilad i.

Ingibitoriar — reaksiya tez lig in i p asay tirad ig an  m o d d ala r 
m an fiy  k a ta liz a to r  yoki in g ib ito ria r dey ilad i.

Promotorlar — k ata liza to r kuch in i o sh iruvch i m oddalar.

K IM Y O V IY  M U V O Z A N A T

H 2 +  J 2 <-* 2H J
0, =  K, [H 2H J 2]; 32 =  K 2[HJ]Z;

—  = K M — m uvozanat k o nstan tasi

\HJ\2 . 
м [Я2] [ / ’

yoki
aA + bB*r* cC +  dD  reaksiya uchun  

K  [C\c [D\d 

M [A? ■[B)b
X M — q iy m a ti  re a k s iy a g a  k ir is h u v c h i m o d d a la rn in g  

ta b ia t i  va te m p e ra tu ra s ig a  b o g 'l iq , le k in  a ra la sh m a d a g i 
m o d d a la rn in g  konsentratsiyasi, bosim i, begona q o 'sh im ch a la r 
ish tiro k  e tish  — e tm aslig iga  b o g 'liq  em as.

L c -S h a te le  (1 8 8 4 -y )  prinsipi: kim yov iy  m u v o z a n a td a  
tu rg a n  s is te m a d a  ta sh q i s h a ro itla rd a n  b ir i  ( te m p e ra tu ra , 

22



b o s im , k o n s e n tra ts iy a )  o 'z g a r t i r i l s a ,  m u v o z a n a t  ta s h q i 
o 'zga rish  t a ’s ir in i kam ay tiruvch i reaksiya tom onga boradi.

Konsentratsiya o'zgarishining ta’siri. Kim yoviy m uvozanat 
holatida turgan sistem ada m oddalardan b irin ing  konsentratsiyasi 
o rttirilsa , sistem ada m um kin  b o ’lgan reaksiyalardan shunday 
reaksiya kuchayadiki, natijada konsentratsiyasi o rttirilgan  m od­
da  sa rf  bo’ladi.

Temperaturaning ta ’siri. M uvozanatda tu rg an  sis tem aning  
tem pera tu rasi o ’zgarsa, tem pera tu ra  ko’ta rilganda sistem aning 
m uvozanati issiq lik  y u tilad ig an , te m p e ra tu ra  p asay tirilg an d a  
esa issiq lik  ch iqad ig an  ja ray o n  tom onga siljiydi.

Bosimning ta’siri. M uvozanatda turgan sistemaga bosim  ta ’sir 
q ilinsa, m uvozanat bosim ni kam aytiradigan tom onga siljiydi, 
ya’ni hajm  katta  tom ondan  hajm  kichik tom onga siljiydi.

P kamaysa
K atalizatorning ta ’siri: m u v o zan a td a  tu rg a n  sis tem aga 

k a ta l iz a to r  t a ’s i r  q i l in s a ,  u m u v o z a n a t h o s il  b o ’l is h in i  
tez la sh tira d i, b iroq  m uvozanatn i siljitm aydi.

E R 1T M A L A R  VA U L A R N IN G  
K O N S E N T R A T S IY A L A R I

E rituvch i m o lek u la la rid an  va erigan  m odda z a rra la rid a n  
ta sh k il topgan  va u la r  o rasida  fiz ik  va kim yoviy o ’zaro  ta ’sir 
b erad igan  b irjin sli sistem aga eritm a  dey ilad i.

Berilgan tem peraturada, berilgan m oddaning erishi to ’xtagan 
eritmani to'yingan eritma, qo’shim cha berilgan m odda qo’shilganda 
erish davom etadigan eritma-to'yinmagan eritma deyiladi.

Erigan m odda m assasining eritm a um um iy massasiga nisbati 
erigan m oddaning massa ulushi deyiladi.

1. Foiz (%) konsentratsiya. 100 g e ritm a d a  erigan  m o d ­
d an in g  m assasin i (% )fo iz larda ifo d a lan ish i.

A/ m(er.modda) „  m(er.modda)
a>% = — -------------’- m %  yoki (o =

m(eritma) m(entma)
2 . M olar konsentratsiya. 1 Z (1000 m l) e ritm a d a  e rigan  

m o d d an in g  m o lla r  so n in i b ild irad i.
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См = у — b u n d a : п — e r ig a n  m o d d a  m iq d o ri;  Кю — 

e ritm a  hajm i (litrda).

3 . Norm al konsentratsiya. 1 /  (1000 m l) e r itm a d a  erigan 
m o d d an in g  ek v ivalen tlar so n in i b ild irad i.

^  mlOOO
 £  У ’ ^ — erig an  m o d d a n in g  ekv iv a len t

m iqdori.
4 . M olar konsentratsiya (m ol/k g). 1 kg e rituvch ida  erigan 

m o d d a  m iq d o rin i b ild irad i: n
£  _  (modda)

molar /77
(erituvchi)

5. Eritma titri. E ritm an in g  1 m illilitr id ag i erigan  m odda­
n in g  m iqdori titr deb a ta lad i:

T  _ E_N_
~  1000

6. Eruvchanlik. M a ’lum  te m p e ra tu ra d a  ayn i m o d d an in g  
100 g suvda e rish i m u m k in  b o ’lgan m assasi, shu  m o d d an in g  
ay n i te m p e ra tu ra d a g i e ru v ch an lig i dey ilad i.

7. Foiz konsentratsiya va molar konsentratsiyaning bog‘- 
liqligi:

= 1000a) Plerttma) yo|d „  = M  -p 10.
(modda) А/

B unda: p  — e ritm a z ich lig i(g /m l); M  — erigan  m odda m olar 
m assasi; w —  m assa u lush ; a>% — foiz konsen trats iya.

E L E K T R O L IT IK  D 1 S S O T S IL A N 1 S H , 
D IS S O T S IL A N 1 S H  D A R A JA SI E L E K T R O L IT L A R .

N O E L E K T R O IO N L A R

E ritm ala ri e lek tr to k in i o ’tkazuvch i m oddalar, e lek tro litla r 
d e y i la d i .  E le k tr o l i t la rn in g  io n la rg a  a j r a l i s h  ja r a y o n ig a  
e lek tro litik  dissosiasiya dey ilad i.

E ritm alari yoki suyuqlanm alari elektr tok in i o ’tkazm aydigan 
m o d d a la r  e lek tro litla r  (e lek tro litm asla r deyiladi).

AV*+ A* +  V~ (k islo ta  qo ld ig ’i
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Г  Н Ч 1 Д -] .
АВ ’

А0Н<->>4+ +  О Н - 
А* — asos q o ld ig 'i.
d isso tsilan ish  k onstan ta si: К  = . I n u i

jy i  [ A U H  \
d isso tsilan ish  dara jasi: a  = -ўў-
bunda: N ' — d isso tsilan g an  m oleku la lar soni;
N  —  um u m iy  m oleku la lar soni.

V O D O R O D  K O 'R SA T K IC H  (p H )

A to m larn in g  bergan yoki o lgan  e lek tron lar soni shu a to m ­
n in g  o ksid lan ish  darajasi dey ilad i.

H 20<-> H + +  O H -
K =  lH * H O H -]  =  M O -14; t  =  25“C.
[Н ^ ]- [О Н ]  =  M O - 14;

1 lO-14
[hV] = L - ^ —

(O H )
pH  = - lg [ H 4j;
p H < 7  — k islo ta li m u h it; pH  =  7 — ney tra l m uhit; 
pH  > 7  — ishqoriy  m uhit.

O K S ID L A N IS H -Q A Y T A R IL IS H  R E A K SIY A L A R I

O k sid lan ish  dara jasi o 'zg a rish i b ilan  b o rad igan  reaksiya- 
larga o k sid lan ish -q a y ta rilish  reaksiyalari dey ilad i. 

______________ oksidlanish (qaytaruvchi)_______________

----------------- 1 I I I I I I I I ! ■■■ I l - l - h
-5  -4 -3 -2  -1 0 1 2 3 4 5 6 7 8

qa>tarilish (oksidlovchi)
2 Н г +  О, <-> 2HjO
H ” - 2 ё  = 2 Н ’ o ksid lan ish  (qay taruvch i)
0 °  + 4e = 2 0  2 q ay ta rilish  (oksidlovchi)
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O K S ID L A N IS H -Q A Y T A R IL IS H  
R E A K SIY A L A R 1 T U R L A R I

O k sid lan ish  q ay ta rilish  reaksiyalari 4 sin fga b o ‘linad i.
l.A to m la ra ro  yoki m olekulalararo  oksid lanish-qaytarilish

C u 0 + 4 H N t50 ,  ^  C u ,2( N 0 3)2 + 2 N ,40 2 + 2H 20  
2 K M n '70 4 + 10F ea SO4 + 8 H 2S 0 4 ->

-> K 2SO„ + 2 M n ,2S 0 4 + 5Fe23(S 0 4), + 8H 20
2. Ichk i m o lek u la r o k sid lan ish -q a y ta rilish  reaksiyalari.

2 k c i ,5o 32 - U  2 K c i 1 + з о ;
2K M n"70 42 —?-> K 2Mn*60 42 + M n ^ O j + O"
3. D isp rop o rsiy a lan ish  reaksiyalari.

3S° + 6K O H  =  2K 2S"2 + K 2 S 0 3 + 3 H 20  
3K 2M n*60 4 +  2 H 20  =  2K M n*70 4 +  M n t40 2 + 4K O H  
H g2+,0 - ^ - H g ° + H g t20  
3 H N t30 2 =  H N *s0 3 +  2 N t20  +  H 20
4. S in p roporsiya lan ish  reaksiyalari.

reaksiyalari:
2 h ; + o ; - » 2 Н ; '0 2 

s° + o ;  s ,4o 22

+ 4

N -3H 4N +30 2----- >N2° + 2 H 20
N -3H 4N*50 3 —U n 2* '0  + 2 H 20

E L E K T R O L IZ

Elektr toki ta’sirida boradigan 
oksidlanish-qaytarilish reaksiya- 
lariga clcktroliz deyiladi.
( - )  k a to d , u n d a  q ay ta rilish  
jarayoni boradi.
(+ ) an o d , u n d a  o k sid lan ish  
ja ray o n i boradi:

2 N aC l— ?!—»2N a°+ C l?  
( - )  katod: N a* +  le "= N a °  
(+) anod: 2C1~ -  2e* =  C l2
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E ritm a elek tro liz ida katod  ( - )  va an odda (+) ajralad igan  
m oddalar quyidagi ikk ita  ke tm a-ketlikda  keltirilgan.

M eta lla rn ing  aktivlik  qatori stan d art elektrod potensialin i 
ortib  borish tartib idan  kelib chiqadi.

1) M e ta lla rn in g  ak tiv lik  qato ri:
L i, K , Ba, Sr, C a , N a , M g, A l, M n , Z n , C r, Fe, C d , Co, 

N i, Sn, Pb, H , C u , H g, Ag, P t, A u -
2) K islo ta  q o ld iq la rin in g  (+ ) an o d d a  o k sid lan ish  ketm a- 

ketligi: J" , B r", S"2, C l" [OH ], C O "2, P O ;5, N O ". -

Elektroliz qonunlari.
1. Faradeyning 1-qonuni: elek tro liz  ja ray o n id a  e lek tro d d a  

a jra lib  c h iq a d ig a n  m o d d a n in g  m assa  m iq d o ri e r i tm a d a n  
o ‘tg an  zaryad  m iq d o rig a  to 'g 'r i  p ropors ional b o 'lad i:

m  =  k -q  =  k - l - t .
B unda: /  — to k  k uch i; / — vaqt; k — elektrokim yoviy  ekvi- 

valent (eritm a o rqali 1 K ulon zaryad  m iqdori o 'tg a n d a  ajralib  
ch iq ad ig an  m odda m assasi), q — zaryad  m iqdori.

2. Faradeyning 2-qonuni. A gar b ir necha ketm a-ket u lan- 
gan elektro lizyordagi eritm asi orqali b ir  xil m iqdordagi elektr 
toki o 'tk az ilsa , e lek trod larda  ajralib  ch iqad igan  m oddalarn ing  
massa m iqdorlari o 'sha m oddalarn ing  kimyoviy ekvivalentlariga 
proporsional bo 'lad i:

96500
E  —  m o dda ekvivalenti.
F a ra d e y  so n i  F  e le k tro n  z a r y a d in i  A v o g ad ro  so n ig a  

ko 'pay tm asiga  teng: F  =  N A-fT.
1- va 2 -q o n u n la rd an :

m = ifoda kelib ch iq ad i, 1 4 =  q bo 'lsa , u holda

™ -  —  -  bo 'ladi.96500
E lek tro liz  ja ray o n i unum i:

= m_96500 100% 
F i t
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ANORGANIK KIMYO

V O D O R O D

Vodorod X V I asr boshlaridan m a’lum  bo‘lib, uning reaksiya 
natijasida ajralishini Paratsels, V an-G elm ont, Boyl, M entou, 
Lemeri, Pristley va boshqalar kuzatganlar. 1766-yilda Kavendish 
un i kimyoviy elem ent sifatida kashf etdi. Unga “ Hydrogenium " 
nom ini Lavuazye berdi, u grekchadan xyudor — suv va gennao 

tug 'd iram an; suv tug'duruvchi degan m a’noni beradi.
Atom tuzilishi:

1
Izo to p la ri: P ro tiy  — HJ, D ey teriy  — D f, T ritiy  — T|. 
Olinishi:
1) Z n  + 2H C I =  Z n C I2 + H 2t

2) Z n  + H 2S 0 4 =  Z n S 0 4 +  H 2T

3) Fe +  H 2S 0 4 =  F eS O , + H 2T

4) 2AI + 2N aO H  + 6 H 20  =  2N a lA l(O H )4] + 3 H 2f

5) 2N aC I +  2 H 20  -  — r9“ - ■> H 2 + C l2 + 2N aO H  
S an o a td a  o lin ish i:

1) C  + H 20  C O  + H 2t

3) 3Fe +  4 H 20  < 650 800°c  >F e ,0 4 + 4 H 2 

Kimyoviy xossalari:
1) G a lo g e n la r  b ilan  reaksiyaga  k ir ish ib , vod o ro d  galo - 

g e n id la r  ho sil q ilad i.
H 2 +  C12 =  2HC1 (J, Br, F ). F  b ilan  xona tem p era tu ra s i-  

dayoq  b irikad i.

suyuq. te m .=  -2 5 9 °C  
qay. tem . =  - 2 5 2 ,8°C

2) C 0  +  H 20 —^ C 0 2 +  H 2 - 4 0  kD j
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2) K islo rodda yonib suv hosil q ilad i.
2H 2 + 0 2 =  2 H 20

3) H 2 +  S p’kal > H 2S

4) 3H 2 +  N 2 —L-EiJiSL,» 2 N H ,
5) Ishqoriy  m e ta lla r  b ilan  b irikad i.
H 2 +  2N a =  2N aH  (L i; K)
6) C u 0  +  H 2- C u  +  H 20

G ID R 1D L A R

M e ta lla rn in g  v o d o ro d  b ilan  ho sil q ilg an  b ir ik m a la r ig a  
gidridlar deyilad i.

Olinishi: 1) 2K +  H , =  2K H  (kaliy  g idrid)
2) C a + H 2 =  C a H 2 (kalsiy  g idrid)

Kimyoviy xossalari:
1. G id r id la r  suv b ilan  b irik ib  vodorod  hosil q ilad i.
1) K H  +  H 20  = KOH + H 2f

2) C a H 2 + 2 H 20  =  C a (O H )2 +  2 H 2t
Suv — H 20 ;  m olck u lasi sp 3 — g ib r id la n ish , 1 0 4 ,3 ° 

burchakka ega. H 20  — 1000°C dan yuqori temperaturada 
H 2 va 0 2 ga parchalanadi: 2 Н гО  1000°2H2 +  O 2.

Kimyoviy xossalari.
1) Ishqoriy  m e ta lla r  b ilan : L i, N a , K , Rb, C s, Fr.

2N a +  2 H 20  =  2N aO H  + H 2
2) Ish q o riy  m e ta l la rn in g  o k s id la r i b ilan : L i.O , N a 20 ,  

K ,0 ,  R b ,0 .
2 2 N a 20  + H 20  =  2N aO H

3) K islo ta li oksid lar bilan: C 0 2, P 20 5, S 0 2, S 0 3.
N 20 ,  + H 20  =  2 H N O ,

4) T uzlar b ilan : N aC l, A12S3, K N 0 3, C u S 0 4.

A12S3 + 6 H 20  =  2A 1(0H ), +  3H 2S 

Vodorod peroksid. H 20 2 H —О —О —H
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O linishi. L ab o ra to riy ad a  bariy  peroksidga  su lfa t k islo ta  
ta ’sir  e ttirib  o linad i:

B a 0 2 +  H 2S 0 4 =  H 20 2 + B a S 0 4 
Kimyoviy xossalari:
1) O ltin g u g u rt (IV ) oksid in i oksidlaydi:

s o 2+ h 2o 2= h 2s o 4

2) M n 0 2 t a ’s irid a  p a rch a lan ad i:

2 H 20 2 Mn° 2 > 2 H 20  +  0 2f

3) K J ni oksidlaydi:

2K J + H 20 2 +  H 2S 0 4- J 2 + K 2S 0 4 +  2 H 20

4) K M n 0 4 n i q ay tarad i:

5 H 20 2+  2 K M n O ,+  3H 2S 0 4- 5 0 2t  +  K 2S 0 4 +  2 M n S 0 4+ 8H 20

V II G U R U H  A S O S IY  G U R U H C H A  
E L E M E N T L A R I

V II g u ru h  asosiy  g u ru h c h a  e lem en tla r ig a  galogen (tu z  
hosil q iluvch i)lar deyiladi. U larga F (ftor), C l(xlor), B r(brom ), 
J ( jo d ) k irad i.

Tashqi qavatdag i e lek tron  taq s im lan ish i: n 2n ssp
F — 1886-yil, M uassam
C l—1774-yil, Sheele
B r— 1826-yil, B alar
J — 1811-yil, K u rtu a
Ftorning olinishi:
2 H F  = H 2+ F 2. B u n in g  u c h u n  o s o n  s u y u q la n u v c h a n  

K F -2 H F  d an  foydalan ilad i. U  100‘C  p o 'la t ka tod  va g ra fit 
a n o d d a n  fo y d a la n ila d i, b u n d a  a n o d d a  q u y id ag i reak siy a

b o r a d i :  a I E  1 -  c tA+: = 2 F -  2e + F2T

X lo rn in g  o lin ish i. U n i osh  tu z i e r itm a sin i e lek tro liz  q ilib  
o linad i:

2NaCI + 2H 20 — E4 Eritmai _ >  H 2 + C l2 + 2N aO  
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O ksid lovch ilar ta ’sir id a  o lin ish i:

М п 0 2+4НС1 -  M n C l2+ C l2t  + 2 H 20

3. 2 К М п (Ҳ +  l6 H C I - 2 M n C l2+ 5 C l2t  +2K C 1 +  8 H 20

4. K 2C r20 , +  1 4 H C l- 3 C l2t  +  2 C rC l3 +  2KC1 +  7 H 20

5. К С 10, +  6Н С 1-.ЗС 12Г +K C 1 +  3H 20  
B ro m n in g  o lin ish i:

1. C l2 + 2H B r-*  Br2+  2HC1

2. M n 0 2+  4 H B r - M n B r 2+ Br2+ 2 H 20

3. M n 0 2+ 2K J+  2 H 2S 0 4-»J2+ K 2S 0 4+  M n S 0 4+  2 H 20

Kimyoviy xossalari:
Ftor k u ch li oksid lovchi h isob lanad i:

2 F 2+ 2 H 20 - * 4 H F +  0 2 

5 F 2+ 2 P - 2 P F 5t  
3 F 2+  S -» S F 6f

F to r  azo t va k islo rod  b ilan  bevosita b irikm ayd i.
Xlor b ilan  suvn ing  o ’zaro  t a ’siri:

ci2 + H2o h c i  + н ею ;
2C lj + 2H 20  4HC1 + 0 2t

Ishq o rla r b ilan  t a ’siri:
C l2 +  2K O H  -  KC10 +  H 20  + KC1 

q aynoq  eritm asi bilan:

3C12 + 6K O H  5KC1 + KCIO, + 3H 20

X lorli oh ak  hosil bo ’lishi:
C l2 +  C a (O H )2 -  C aO C lj +  H 20  

C a lo g e n la rn in g  m e ta lla r  va m eta llm asla r  b ilan  t a ’siri: 
2N a +  C l2 =  2N aC l 
2Fe +  3C l2 =  2 F eC l,
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2A1 +  3 J j =  2 A I J ,

2P + ЗС 1 г =  2PC13

2P + 5B r2 = 2PB rs

H 2S + Br2=  S + 2H B r

H J +  Br2 = J2 + 2H B r

H 2S + J 2=  S +  2H J

J2 + S 0 2 +  2 H 20  =  H 2S 0 4 +  2H J;

G alogcnlarning vodorodli hosilalari:

Olinishi:
1. H F - tu z la r ig a  k u c h li  k is lo ta la rn in g  k o n se n tr la n g a n  

e ritm a la ri t a ’s ir  e ttirib  o linad i:

CaF2 + H 2S 0 4 — %  C a S 0 4 + 2H F t  
H 2+  F 2 =  2 H F  +  Q

2. H C I tu z la r ig a  k u c h li k is lo ta la rn in g  k o n se n trla n g a n  
eritm a la ri ta ’s ir  e ttirib  o linad i:

3. H B r -  o lin ish i: K B r(1)+ H 3P 0 4=  H B rf  + K H 2P 0 4
4. P B r,+ 3 H 20 = H j P 0 ,  + 3 H B rt
5. H J -  o lin ish i: 2P + 3J2+ 6 H 20 = 2 H ,P 0 3+ 6 H J t

Galogcnlarning kislorodli kislotalari va ularning olinishi:
1. H CIO  — g ipox lo rit k islo ta  j/P  — g ib rid lan ish
2. H C 102 — x lo rit k islo ta  jp 3 — g ib rid lan ish
3. H C IO , — x lo ra t k islo ta  sp3 — g ib rid lan ish
4. H C 1 0 4 — p erx lo ra t k islo ta  sp3 — g ib rid lan ish

Geom etrik formulasi: q

//
1. H - O - C l  3. H - O - C l

xb
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о
//

2. H - O - C l  = О 4. H - O - C l  =  О
\\

Olinishi:

1. С12+ Н 20<-> Н С 1+Н С 10

2. Ва(С Ю 3)2 +  H 2S 0 4 =  2H C IO , +  B a S O J

3. J2 + 5C12 +  6 H 20  = 2H JO , +  10HCI

4. K C I O ^ H ^ O ^ K H S O ^ H C I O ,

Kimyoviy xossalari:

1. H CIO  + К О Н  =  К С Ю + H 20

2. Н С 102+ К 0 Н  = К С 102 +  Н 20

3. Н С 103+ К О Н  = К С Ю 3 + Н 2О

4. нсю4+кон = ксю4 + н2о
5. Y orug‘lik  nurida: 2H C IO  =  2 H C I+ 0 2

6. 2H I + H C I0  =  I2+ H C I + H 20

7. 6Р  +  5K CIO , =  3P2O s +  5КС1

8. K a ta liza to rsiz  q izd ir ilg an d a  

4К С 103 =  КС1 +  ЗК С 104 

K a ta liza to rli ( M n 0 2) q izd ir ilg an d a  

2K C IO , =  2KCI + 3 0 2

9. 2 H C I0 4 + P 2O s =  C120 7 +  2H P O ,

10. K u c h li  q i z d i r i lg a n d a  K C IO , q u y id a g i  te n g la m a  

bo 'y ich a  p arch a lan ad i: K C I0 4=  KCI + 2 0 2
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VI G U R U H C H A  E L E M E N T L A R I  

K islorod
A tom  tu z ilish i: K islo rod  m olekulasi — 0 2

+  8 ) )  IS2 2S2 2P4

2 6
M aksim al valen tlig i — 4
Y uqori o ksid lan ish  dara jasi — +2
Q uyi o k sid lan ish  d a r a ja s i  2
K islorod 1774-yilda P ris tli va Sheele to m o n id an  b ir vaqtda 

k ash f etilgan. Lavuazye tom o n id an  unga «oxygenium » deb nom  
be rilg an , ya’n i o k ieyn  — n o rd o n , geniko  — hosil q ilam an  
degan  so 'z la rd an  o lingan .

S uyuqlan ish  te m p e ra tu ra s i  218,8°C;
Q aynash te m p e ra tu ra s i  182,9°C.
Olinishi:
1. Laboratoriyada olinishi:

2KM nO„ — ^ —> K 2M n 0 4 + M n 0 2 + 0 2T 

4K 2Cr20 7 — >4K2C r 0 4 + 2Cr20 3 + 3 0 2t  

2K C103 — 2KC1 + 3 0 2 

2H gO — —— >2Hg + 0 2t  

2H 20 2 — Mn° 2 >2 H 20  + 0 2t  
2 N a N 0 3 > 2 N a N 0 2 + 0 2t

2. Sanoatda olinishi:
Suyuq havodan  o lin ad i.
Suvni e lek tro liz  q ilish d a  hosil bo 'lad i.

2 H 20 - Z U 2 H 2 + 0 2
Kimyoviy xossalari. K islo rod  o ltin , ku m u sh , p la tin a  va 

p latina qatori e lem entlaridan  tashqari deyarli barcha m etallar, 
m etalm aslar (V II guruh  bosh guruhchasi e lem entlaridan tash ­
qari), m urakkab anorganik va organik m oddalar bilan reaksiyaga 
k irish ib  oksid larn i hosil qiladi.
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4. 2N a +  0 2-» К а г0 2
5. 4Li +  0 2-» 2 L ij0
6. 4A1 +  3 0 2-*2A1j0 j

1. 4P + 5 0 2- 2 P 20 s
2. S +  0 2- * S 0 2
3. c + o2-*co2

7; N 2 + 0 2- 2 N 0
8. 4 N H 3 +  3 0 2= 2 N 2 +  6 H 20
9. 2CuS +  3 0 2= 2 C u 0  +  2 S 0 2
10. 2N O  + 0 2= 2 N 0 2
11. 2 S 0 2 + 0 2= 2 S 0 ,
12. 2C O  +  0 ,= 2 C 0 ,

O Z O N

O zon m olekulasi — 0 3 q
G eo m etrik  fo rm ulasi — /  4
G ib rid la n ish i — sp2
1785 yilda G ollandiyalik V an-M arum  tom onidan aniqlangan. 

Ozon sof holda faqat 1922 yilda nem is kim yogarlari Rezerford 
va Shvab tom onidan  olingan.

S uyuq ozon  to*q ko‘k ran g d a , q a ttiq  h o la td a , qora rangda 
b o 'lad i.

S uyuq lan ish  te m p e r a tu ra s i  192“C.
Olinishi:
1. O zonatorda elektr toki yordam ida kislorodni cho 'g langan 

sp ira l o rqali o 'tk a z ib  o linad i:

Kimyoviy xossalari. K islorodga qaraganda azon kimyoviy 
jihatdan  birm uncha faol. U kuchli oksidlovchilik xossasiga ega.

1. 2K J +  0 3 +  H 20 = J 2 +  0 2 +  2K O H
2. 3PbS + 4 0 ,= 3 P b S 0 4;
Oksidlar.
Ik k ita  e le m e n td a n  ib o ra t b o 'I ib , b ir i  k is lo ro d  b o 'lg a n  

m urakkab  m o d dalarga  oksidlar dey ilad i.
Olinishi:
1. C a (O H )2——»CaO +  H 20

2. H 2SiOj— » S i0 2 + H 20

3. 2 P b (N 0 3)2— »2PbO  +  4 N 0 2 +  0 2

4. (N H 4)2C r20 7— »Cr20 3 +  N 2+  4H 20  («vulqon» reaksiyasi)

3 0 ,  <->20.
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K im yoviy x o ssa la r i. O k s id la r  is h q o r la r ,  ish q o r iy -y e r  
m e ta lla r in in g  g id r id la r i , b a ’zi m e ta lm a s la rn in g  o k s id la r i, 
k islo talar, asoslar b ilan  reaksiyaga k irish ad i.

1. C aO  + H 20  = C a (O H )2
2. P 20 5 + 3H 20  = 2 H ,P 0 4
3. 4 N 0 2+ 0 2+ 2 H 20 = 4 H N 0 3
4. B a 0 + S i0 2= B a S i0 3
5. A120 3+ 3 S 0 3=A12( S 0 4)3
6. M g 0 + H 2S 0 4= M g S 0 4+ H 20
7. C 0 2+ C a (0 H )2= C a C 0 3+ H 20

8. 3 C u O + 2 N H , — > 3C u + N 2+ 3 H 20

9. P 20 5 +  5C — 2P +  SCO
10. S 0 ,+ H 20 = H 2S 0 4
11. F e 0 + C 0 = F e + C 0 2
12. 2 C 0 + 0 2= 2 C 0 2
13. C a 0 + C 0 2= C a C 0 3
14. C a C 0 3+ C 0 2+ H 20 = C a ( H C 0 3)2

O L T IN G U G U R T  VA U N IN G  B IR IK M A L A R I  

Atom tuzilishi:
+  16 ) I I 1$2 2$2 2р6 3$2 3p4

2 6 8

S uyuqlan ish  tem p era tu ras i — +112,8°C (rom bik)
+  119,3°C (m onok lin ik ) 

Q aynash tem p era tu ras i — +444,6°C  
M aksim al valen tlig i — 6
Y uqori oksid lan ish  darajasi — + 6  (faqat oksid lovchi)
Q uyi o ksid lan ish  d a r a ja s i  2 (faqat q ay taruvch i).
O ltin g u g u rt q ad im d an  m a’lum  bo 'lg an .
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Olinishi:
1. T ab iatda e rk in  h o la td a  uchrayd i.
2. Kislorod kam  m iqdorda bo‘lsa: 2H 2S +  0 2= 2 S 1  + 2 H 20
3. Kislorod yetarli miqdorda bo ‘lsa: 2H 2S + 3 0 2= 3 S 0 2+ 2 H 20

Kimyoviy xossalari.
M e ta llm asla r b ilan  reaksiyasi:
1. S + 0 2= S 0 2 3. S + H 2 <->H2S
2. S + 3F 2 =  S F 6 4. 3S + 2 P =  P 2S3

M e ta lla r b ilan  reaksiyasi:
1. 2A1 + 3S =  A12S3 4. C u + S =  C uS

2. Hg + S =  HgS 5. Z n  + S Z nS
3. 2Li + S = L i2S 6. P t reaksiyaga k irishm ayd i.

M urakkab  m o d d a la r  b ilan  reaksiyasi:

I- S + 2 H 2S 0 4(konsl=  3 S 0 2 + 2 H 20
2. S + 6 H N 0 3(to„ , =  H 2S 0 4 +  6 N 0 2 + 2 H 20

3. 3 S + 6 N aO H (kons = N a 2S 0 3+ 2 N a2S + 3 H 20

4. S + N a 2S 0 3= N a 2S20 ,

Vodorod sulfid. H—S —H
Suvda b iro z  e ru v ch an , pa lag ‘d a  tu x u m  h id i keluvchi gaz. 

S u lfid  (S~2) va g id ro su lf id  (H S ~ ') hosil q ila d i. - 6 0 ° C  da  
suy u q lan ad i, -6 1 ,8 ° C d a  qaynaydi.

V odorod su lfid  — k uch li q ay taruvch i.
Olinishi:

1. H 2 +  S H 2S t
2. FeS +  2 H C I= F e C l2+ H 2S t
3. A12S3 + 6 H 20  =  2A I(O H )3 +  3H 2S f 

Kimyoviy xossalari:
I. Ik k i asosli k islo ta  b o 'lg an lig i uchun  ikki xil tu z  hosil 

q iladi:
1) H 2S +  N a 0 H = N a H S  +  H 20
2) H 2S +  2 N a 0 H = N a 2S +  2 H 20
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2. Q ay taruvch i sifa tida  reaksiyaga k irishad i:
1. H 2S +  J2= 2 H J + S
2. H 2S + Br2= 2 H B r + S
3. H 2S +  2 F eC i3= 2 F eC I2 +  S + 2HC1
4. 2 H 2S +  S 0 2= 3 S i+ 2 H 20
5. H 2S +  4C12 +  4 H 20 = H 2S 0 4 +  8HC1
6. H 2S +  H 2SO <|konl)= S  + SO , + 2 H 20
7. 3H ,S  +  8 H N 0 3(koni)= 3 H 2S 0 4 + S N O f + 4 H ,0
3. O g‘ir  m eta ll tu z la r i b ilan  reaksiyaga k irish ad i:
C u C l, +  H 2S = C u S  +  2HC1
P b (N O ,)2 +  H 2S = P b S  +  2 H N O ,
4. A yrim  xossalari:
Z n C l2+ N a 2S = Z n S  \  + 2N aC l 
2 H 2S + 4 A g + 0 2=2A g2S l+ 2 H 20  

O ltingugurt (IV )-ok sid i — S O ,

0 ‘tk i r  h id li  g az . — lO 'C  d a  su y u q , - 7 3 ‘C  d a  q a ttiq  
holga o 'ta d i.

Olinishi:
1. L abora to riyada:

S + 0 2- ^ > S 0 ,
N a ,S 0 3 +  2HC1 =  2N aC l +  S O ,t  + H ,0  
C u  +  2 H 2S 0 4(tolll) = C u S 0 4 + SO , t  + 2 H ,0
2. S anoatda:

4 F eS ,+  И О ^ г Ғ е Д + К З О , !
Kimyoviy xossalari:
1. H ,0  +  SO , *•» H ,S 0 3 (suvli e r itm a d a  m avjud b o 'lad i).
2. 2N aO H  +  SO , =  N a ,S 0 3 + H ,0
3. N aO H  +  SO , =  N aH S O ,
4. SO , +  J , +  2 H ,0  =  H ,S 0 4 +  2H J
5. H ,S 0 3 +  2H ,S  =  3 S + 3 H ,0
6. SO , + H ,0  +  C aSO , =  C a (H S 0 3),
7. 2 S O ,+  0 ,  =  2 S 0 3
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8. S 0 2 +  C12 = S 0 2C12
9. SO , +  Br2 + 2 H 20  = H 2S 0 4 +  2H B r
10. 5SO , + 2 K M n 0 4 +  2 H ,0  =  K 2S 0 4 +  2 M n S 0 4 + 2 H ,S 0 4

11. SO , +  2 C O - ^ - » S  +  2C O , о
II

Oltingugurt (V I) oksidi — S O ,
SO, — suyuqlik . О О
Olinishi:
1. 2 S 0 2+ 0 2= 2 S 0 ,+ Q  

Kimyoviy xossalari:
1. H 20 + S 0 ,= H 2S 0 4+ Q
2. S 0 ,+ C a ( 0 H ) 2= C a S 0 4+ H 20
3. S 0 ,+ B a ( 0 H ) 2= B a S 0 4+ H 20

S U L F 1 T  VA SU L F A T  K ISL O T A L A R

H 2SO , H - O  H 2S 0 4 H - O  о
4 = 0

H - O  H - O  О
S u lfit k is lo ta  S u lfa t k islo ta

Olinishi:
1. S u lfit k islo ta:

S 0 2+ H ,0 < ->  H 2SO,
K uchsiz  k islo ta  bo 'Iib , tu z la r i  barqaror.
2. S ulfa t k islo ta:

S 0 ,+  H 20  = H 2S 0 4 

S ulfa t k islo ta  kuch li k islo ta .
Sanoatda 2 xil usulda — kontakt va nitroza usulida olinadi.
1. K o n tak t usuli:

4 F e S ,+  1102 =  2F e20 ,  +  8 S 0 2t  
v ,o ,

2S O ,+  0 ,  — ^  2SO,
s o , + h 2s o 4+ h 2o - h 2s o 4
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2. N itro za  usuli:
S 0 2+ N 0 2+ H 20  =  H 2S 0 4+ NO 

2 N O +  0 2= 2 N 0 2+ О

2-usu l a rzo n  h iso b lan a d i, ch u n k i un d a  ara lash g an  k a ta -  
liza to rdan  tozalash  (kontakt usulida) zaru ra ti yo‘q , biroq bun­
da  k o n sen trlan g an  k islo ta  o lib  b o 'lm ayd i. T ax m in an  70% li 
k islo ta  o lin ad i.

Kimyoviy xossalari:
1. N aO H +  H 2S 0 4= N a H S 0 4+ H 20
2. 2 N aO H +  H 2S 0 4= N a 2S 0 4+  2 H 20

3. Z n  +  H 2S 0 4|luyul|= Z n S 0 4 + H 2t
4. 4Z n  + 5 H 2S 0 4|toni)- ^ - >  4 Z n S 0 4 +  H 2S + 4 H 20
5. Z n  +  2 H 2S 0 4(konsl= Z n S 0 4+ S 0 2+  2 H 20
6. 3Z n +  4 H 2SO 4(kont)3 Z n S 0 4+ S + 4 H 20
7. 2Ag + 2 H 2S 0 4(ko„, = A g2S 0 4 + S 0 2t  +  2 H 20
8. C  + 2 H 2S 0 4(ko„, = C 0 2t + 2  S 0 2t  + 2 H 20
9. 2P + 5H2S04=2HjP04 + 5 S 0 2t  + 2 H ,0
10. B aC lj +  H 2S 0 4= B a S 0 4|  + 2H C 1

11. 2CuS04 — > 2C uO  +  2 S 0 2|  + 0 2t

12. 2F e2( S 0 4) , - ^  2F e20 ,  +  6 S 0 2t  + 3 0 2t
13. A g2S 0 4 =  2Ag + S 0 21 + 0 2t

14. 2 C a S 0 4 2C aO  +  2SG 2t  + 0 2f

V G U R U H N 1 N G  A S O S IY  G U R U H C H A  
E L E M E N T L A R I

Azot va uning birikmalari 
Atom tuzilishi:

IS2 2S2 2P3

N  2 5  И  И  ШТЦ
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M aksim al valen tlig i — 4
Y uqori o ksid lan ish  dara jasi — +5 (faqa t oksid lovchi) 
Q uyi o ksid lan ish  dara jasi — - 3  (faqat q ay taruvch i); 
K ash f etilish i: 1772-yilda D .R ezerford  to m o n id an  o lingan  

va ta ’riflan g an .
Azot — hayot uchun  yaroqsiz degan m a’noni beradi. «Zoe» 

g rekchadan  — hayot, «а» — in k o r etuvchi.
Olinishi:
1. Laboratoriyada:

N H 4CI + N a N 0 2- ! - >  N 2t  + N a C l + 2 H ;0  

(N H 4)2C r20 7 C r20 3 + 4 H 20  + N 2t

N H 4N 0 2- ^  N 2t  + 2 H 20
2. Sanoatda:
Sanoatda  azo t havodan  o lin ad i. B uning  uchun havo qattiq  

sov itilad i. Suyuq havo sek in  b u g ’latilad i va b u n d a  b ir in c h i 
bo ’Iib azo t uch ib  ch iqad i. B un ing  sababi azo tn in g  qaynash  
h aro ra ti — 196°C.

Kimyoviy xossalari:
6 L i+ N 2= 2 L i3N
3 M g + N 2= M g 3N 2

N 2 + 0 2 -18Q0°c >2 N O - Q  

N 2 +  3 H 2 - *'р' kal > 2 N H 3 
A m m iak  -  N H , H - N - H

I
H

O ’tk ir  h id li gaz , t (qayn)=  -3 3 ,4 'C  
T  = -7 7  7"C

(suyuq .)  V

. . .  1 /  suvda 100 / am m iak  eriydi.
O lin i s h i :  1
1. Laboratoriyada:

1. N H 4C1 +  KOH — > N H 3t  +  KCI +  H 20
2. M g3N 2 +  6 H 20  =  3M g(O H )2 +  2 N H 3

t,p, kal
2. Sanoatda: N 2 + 3 H 2<-------  * 2 N H 3

41



Kimyoviy xossalari:
A m m iak  suvda yaxshi eriydi, na tijada  am m o n iy  gidroksid 

hosil b o ‘!adi:
1. N H ,+  H 2O ^ N H 4OH
A m m ia k  k is lo ta la r  b ila n  h am  reak siy ag a  k ir ish ib  tu z  

hosil q ilad i.
2. N H , + HC1 = N H 4C1
3. 2 N H ,+  H 2S 0 4= ( N H 4)2S 0 4
4. n h 3+ h 2o  + c o 2= n h 4h c o 3
K islo ro d d a  yonad i va azo t va suv hosil qiladi.

5. 4 N H 3+ 4 0 2-hahs!z>2N 2 +  6 H 20

6. 4 N H 3 + 5 0 2-ld b k = 4 4 N 0  + 6 H 20

7. 2 N H 3+  3C uO  -^ -> 3 C u  + N 2+ 3 H 20  
8- 2 N H 3|i„yuq)+ 2 N a  = N a N H 2+ H 2t 
Ammoniy tuzlari olinishi:
A m m iak k a  k islo ta la r  t a ’sir e tib  o lin ad i.
1. 2 N H 3+ H 2S 0 4- ( N H 4)2S 0 4
2. 3 N H 3+ H ,P 0 4- ( N H 4)3P 0 4 

Tuzlarining parchalanishi:

1. (N H 4)3P 0 4— ^ -> 3 N H ,+  H 3P 0 4

2. N H 4C1 —̂ -> N H 3T +H C1T

3. N H 4H C 0 3— > N H 3 +  H 2O f  +co2t
4. (N H 4)2C r20 7 — >N2f + C r 20 3 +  4 H 20

5. N H 4N 0 3— >N2O t  +  2 H 20  

Azot oksidlari:
n 2o -* n o ->n 2o 3-» n o 2->n 2o 5
Azot (I) oksid — N zO — rangsiz, sh irin  m azali hidga ega, 

«kuldiruvchi gaz» ham  deyiladi. N = N = 0  
Olinishi:
N  H 4N O, =  N 20  +  2 H 20
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Kimyoviy xossalari:

1. 2N jO  - ^ 2 N 2 + 0 2
2. P4+10N 20 - P 40 IO+10N 2

A zot ( I I )  oksid  — N O  — ra n g s iz  g az , su v d a  y om on  
eriydi. N =  0

Olinishi:
1. 2 N H 3 +  0 2—— 4 N O  + 6 H 20
2. 3 C u + 8 H N 0 3(,uylll)= 3 C u (N 0 ,)2+ 2 N 0 t + 4 H 20
3. 3 S 0 2+ 2 H N 0 3+ 2 H 20 = 3 H 2S 0 4+ 2 N 0 f

Kimyoviy xossalari:
1. 2 N 0 + 0 2= 2 N 0 2
2. 2 N O + C I2= 2N O C l
3. 2 N 0 + 2 S 0 2= 2 S 0 3+ N 2

Azot (I I I )  oksidi -  N 20 3 0  = N - 0 - N = 0
t — 102"C och  ko‘k tu sli k rista ll 
t — 30°C to*q ko‘k tu s li suyuqlik  
t  — 10’C  p arch a lan ad i.

N 20 3 < = ___ !.°-... N O  + N 0 2
sovutilganda

Kimyoviy xossalari:

1. N 20 ,  + 2N aO H  =  2 N a N 0 , + H 20

2. N 20 ,  +  H 20  = 2 H N 0 2

3. 3 H N 0 2- H N 0 ,  + 2 N 0  + H 20

4. 2 H N 0 , N 0  +  N 0 2 + H 20

5. 2 H N 0 2 +  0 2-> 2 H N 0 ,

A zo t(IV ) oksid  —N 0 2— qizgM sh q o ‘n g ‘ir  ra n g li  gaz , 
qo‘lan sa  h id li.

N 20 3F = i N 0  + N 0 2
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O linishi:
1) 2N O  + О, =  2NOj
2) C u + 4 H N O , =  C u(N O ,)2 + 2 N O ,t  + 2 H ,0

3) 2C u(N O ,)2 Л  2C uO  + 4 N 0 2 + 0 2t

Kimyoviy xossalari:

1. 2N Q 2 < 1=~ " ° =Ё=± N 20 4

2. 2 N 0 2 + H 20  = H N 0 2 + H N 0 ,

3. 3 N 0 2+ H 20  =  2 H N 0 , +  N 0 t
4. 4 N 0 2 +  0 2 +  2 H 20  = 4H N O ,

5. 2 N 0 2 + 2N aO H  = N a N 0 2 + N aN O , + H 20

6. S 0 2 + N 0 2 =  S 0 3 + N 0

7. 2C  + 2 N O , =  2 C 0 2 + N 2

8. 2P  + 5 N 0 2 = P 20 5 +  5N O

9. 2 N 0 2 + 0 3 =  N 20 ,  +  0 2.

°% P
A zot(V ) oksid N ,0 .  N —O—N

2 5 ,/ %
О О

ran g siz  k ris ta ll m o d d a , tu rg 'u n  em as, uy tem p e ra tu ra s id a  
p a rch a lan ad i:

2N 20 5-» 4 N 0 2 + 0 2
Olinishi:
2 H N O , +  P 20 5 = 2 H P O , + N 20 ,.

N itrit kislota —H N 0 2 — kuchsiz  k islo ta.

Olinishi:

1. A gN O , +  HCI =  H N 0 2 + AgCl

2. K N 0 2 +  H 2S 0 4(su y l)sovili'eanda K H S 0 4 + H N 0 2
O-Cda

3. N 20 3+ H 2 —  2 H N 0 2
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Kimyoviy xossalari:
1. 2 H N 0 2 +  Oj =  2H N O ,.
2. 2K M n04+3H jS04+ 5 H N 0 j= K jS 0 4+5H N 0,+ 2M nS04+3H20 .
3. 2H J +  2 H N 0 2 = J2 +  2N O  + 2 H 20 .

4. N aO H  +  H N 0 2 = N a N 0 2 +  H 20 .

5. 3 H N 0 2 i  H N O , +  H 20  + 2NO.
6. H N 0 2 + C l2 + H 20  =  H N O , +  2HC1.
Nitrat kislota — H N 0 3
R angsiz , tu tay d ig an , o 'tk i r  h id li suyuqlik .

H — О — N<..
4  О

Olinishi:
1) 4 N 0 2 +  2H 20  +  0 2 = 4H N O ,

2) K N O ,(qat) + H 2S 0 4(kons) =  K H S 0 4 + H N 0 ,
Kimyoviy xossalari:
1) KOH +  H N O , =  K N O , + H 20
2) C aO  +  2 H N O , =  C a (N O ,)2 +  H 20  z
3) 3P + 5 H N O , + 2 H 20  = 3 H ,P 0 4 + 5NO

4) S +  2 H N O ,(kons) =  H 2S 0 4 + 2NO

5) 3C + 4 H N O ,(kons) =  3 C 0 2 +  4N O  + 2 H 20

6) J 2+ IO H N O ,(kons) =  2 H J O ,+  10NO + 4 H 20  
M e ta lla r  b ilan  t a ’siri:

H N O ,
konsentratsiyasi Qaytaruvchilar

M ahsu-
lotlar

kons. V odoroddan o 'ngda turgan Me N O ,
suyul. Vodoroddan o ‘ngdaturgan Me N O
suyul. Mg, Ca N ,0

kuch.suyul. Co N ,
J.suyul Fe, Z n , Al, Sn
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M asalan : ^
1. Ag +  2 H N 0 3(kons) =  A g N 0 3 +  N 0 2 + H 20

p
2. 3Ag +  4 H N 0 3(suyul) =  3 A g N 0 3 +  N O  + 2 H 20
3. 4M g +  10H N O 3(suyul) =  4 M g (N 0 3)2 +  N H 4N 0 3 + 3 H 20
4. FeS2 +  8 H N 0 3 =  F e ( N 0 3)3 +  2 H 2S 0 4 + 5 N 0 f  + 2 H 20
5. Au + H N O , + 4HCI =  H |A uC 14| + N O f  +  2 H 20

6. 3P t + 4 H N O , + I8HC1 =  3 H 2|P tC I6] +  4 N O t + 8 H 20  
N itra t k islo ta  tu z la ri o lin ish i va p arch a lan ish i:
O lin ish i:
1. N aO H  +  H N O ,-* N a N O , +  H 20 .
2. FeO  + 2 H N O , =  F e (N O ,)2+  H 20 .
3. N H 40 H  +  H N 0 ,  =  N H 4N 0 3 + H 20 .
4. C u  + 4 H N O ,(kons.) =  C u (N O ,)2 +  2 H zO + 2 N 0 2.

P arch a lan ish i:
^ / . i —►M.t gichi..»  M cN O j + O ,

M e N O j ,  M e O + N q + O ,

Л г ^  Pl ► M e +  N q +  q

M asalan:
V

1. 2 N a N 0 3=  2 N a N 0 2 +  0 2
t ‘ p  *

2. 4 F e (N 0 3)2= 2 F e 20 3 + 8 N 0 2+ 0 2

3. 2 P b (N 0 3)2= 2 P b 0  +  4 N 0 2' + 0 2-”

4. H g(N O ,)2=  Hg +  2 N 0 2+  О г

5. 2A gN 03== 2Ag +  2 N o f+  o f

6. . N H 4N 0 , =  N 20  +  2 H 20

7. .N H 4N 0 3=== N 20  +  2H 20
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F O S F O R  VA U N IN G  B IR IK M A L A R I  

Fosfor P4

Atom tuzilishi:

J  J  J  J  3S 3P
2 8 5 [^1|/Г/1/| (tetraedr)

Kashf etilish i — fosfor 1669-yilda g am burg lik  a lk im yogar 
B rand to m o n id an  k ash f e tild i.

Fosfor — 3, 0, +3, +5 oksidlanish darajasini namoyon qiladi. 
Olinishi:

C a ,( P 0 4)j +  3 S i0 2 +  5C i 3 C a S i O ,  +  5 C O t + 2 P f  
Kimyoviy xossalari:
I. Y onishi: 2. X lorlan ish i:
4P  +  5 0 2(m o‘l) =  2 P 20 5 2P +  3 C l2(kam ) =  2P C I3
4P +  3 0 2(kam ) =  2 P 20 ,  2P  +  5C l2(m o‘l) =  2PC1,

5. K islo ta  va ish q o rla r b ilan:
3P  +  5 H N O , +  2 H 20  =  3 H ,P 0 4 +  5 N O f 
4P  +  3K O H  +  3H 20  = P H , +  3 K H 2P 0 2

F osfm  b eq a ro r b irik m a: 2P  +  3H 2 =  2P H , 
O lin ish i:
1. C a ,P 2 + 6 H 20  =  3 C a(O H )2 + 2 P H ,t
2. C a ,P 2 +  6HC1 =  3 C a C l2 +  2 P H ,f
3. P4 + 3KOH +  3 H 20  = 3 K H 2P 0 2 +  P H ,t  

Kimyoviy xossa la ri:
1. P H , +  2 J2 +  2 H 20  =  H ,P 0 2 +  4H J
2. P H , + 2 0 2 =  H ,P 0 4

3. O ltin g u g u rt bilan: 
2P  +  3S = P 2S,

4. M e ta lla r  bilan: 
3Mg + 2P = Mg,P2

F osfin  -  PH
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Fosfor ( I I I )  va fosfor (V ) oksid lari

P 20 3(P 40 6); P 2O 5(P 4O l0)
1) O lin ish i:
4P  + 3 0 2(kam ) = 2 P 20 ,
P20 ,  — oq kristall modda, u havoda oksidlanib P20 5 ga o'tadi. 
P 20 ,  + 0 ,  =  P 20 ,
Р 20 3 +  З Н 20  =  2 Н 3Р 0 ,  h

H - °  I
) P = 0

H - O
2) O lin ish i:
4P  +  5 0 2 (ko‘p) =  2 P 20 5;
P 2O s — oq k u kun  m odda.
Kimyoviy xossa la ri:
1) P 2O s + H 20  = 2 H P O , m etafosfat k-ta
2) P 20 5 +  3H 20  = 2 H 3P 0 4 o rto fosfa t k-ta
3) P 20 5 + 2 H zO =  H 4P 20 7 p iro fosfat k -ta
4) P 2O s +  3C aO  =  C a 3( P 0 4)2
5) P 20 5 +  6N aO H  =  2 N a3P 0 4 +  3 H 20  
P 20 s + 4N aO H  = 2 N a2H P 0 4 +  H 20  
P 20 5 +  2N aO H  +  H 20  =  2 N a H 2P 0 4
6) P 20 5 +  2 H N O , =  2 H P O , +  N 20 5

O r to fo s fa t  k is lo ta  — H 3P 0 4

H - O ^
H - O  — P =  0  
H - O ^

O lin ish i:
1) C a 3( P 0 4)2 +  3 H 2S 0 4 =  3 C a S 0 4l  +  2 H 3P 0 4
2) 3P +  5 H N 0 3 + 2 H 20  =  3H 3P 0 4 +  5N O  t
3) PC1S + 4 H 20  =  H 3P 0 4 +  5HC1.
Kimyoviy x o ssa la ri:
1) 3 C a (0 H )2 + 2 H ,P 0 4 =  C a 3( P 0 4)2 +  6 H 20  
C a (O H )2 +  H 3P 0 4 =  C a H P 0 4 +  2 H 20  
C a(O H ), + 2 H 3P 0 4 =  C a (H 2P 0 4)2 +  2 H 20  
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2) 3 A g N 0 3+ N a 3P 0 4 = lA g ,P 0 4 + 3 N a N 0 3 
3Ag* +  P 0 4“ = A g3P 0 41 .
Fosfor sulfidlari:
P4S7 +  62 H N O , =  4 H 3P 0 4 +  7 H 2S 0 4 + 6 2 N 0 2 +  18H20  
3P 2S3 + 28 H N O , + 4 H 20  =  6 H 3P 0 4 + 9 H 2S 0 4 +  28N O

IV  G U R U H N IN G  A S O S IY  G U R U H C H A  
E L E M E N T L A R I  

U glerod  С
U glerod erk in  ho lda  o lm os va g ra fit sh a k lid a  uchrayd i. 

S uyuq lan ish  h a ro ra ti 3550“C (olm os) q aynash i 4830‘C  (sub- 
lim atlan ad i).

Atom tuzilishi:

C (  + 6  ) ) )  IS2 2S2 2 P 2

2 4  iziizitzizn
valentlig i: II, III, IV; 
oksid lan ish d a  С -4; C; C +2; C t4;
A llo tro p ik  k o 'r in ish i: o lm os, g ra fit, karb in .
U glerod q ad im d an  inson iyatga m a’lum  bo 'lgan  e lem en tlar 

qa to riga k irad i.
Kimyoviy xossalari:
M etall va m e ta llm asla r  b ilan  reaksiyasi:
1) C +  0 2 =  C 0 2 2) 2C  + 0 2(kam ) =  2CO
3) C  +  2 F 2 =  C F 4 4) C a  +  2C  =  C a C 2
5) 4A1 +  3C +  A14C 3
M urakkab  m o d d a la r  b ilan  reaksiyasi.

1) Z n O  + С  = = Z n  +  C O  2) 2C uO  +  С  =  2C u +  C 0 2
3) S i0 2 +  2C  =  Si +  2C O  4) C aO  +  3C =  C a C 2 +  CO
5) S i0 2 +  3C (m o‘l) =  SiC +  2CO
6) С  + 2 H 2S 0 4(kons) =  C 0 2 +  2 S 0 2 + 2 H 20
7) C +  4 H N 0 3(kons) =  C 0 2 + 4 N 0 2 +  2 H 20

8) B a S 0 4 +  2C —^  BaS +  2C O ,
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U glerod(II) oksid -  CO  C = 0 ;
CO  (is gazi) — zaharli gaz, rangsiz  va h idsiz .

u ,  -  - |92'c
-  -2 0 5 -C  

Suvda kam  eriydi.

Olinishi:
L aborato riyada
1) H C O O H  H150* > C O t + H 20

2) C O  +  С12ғ ^ С О С 1 2

3) C 0 2 + C < = = ± 2 C O  

Kimyoviy xossalari:

1. 2C O  +  0 2 =  2 C 0 2

2. С О  + С12Ғ *С О С 12

3. c o  + 2 H 2- < ! : - c h ,o h

4. F e20 3 +  3C O  2Fe +  3 C 0 2

5. C O  + N aO H (suyuq) H C O O N a
6. N i +  4C O  =  N i(C O )<
7. C 0  +  N H , =  H C N  + H 20  

U glerod(IV ) oksid -  C 0 2; 0  = C  =  0

C 0 2 — rangsiz, nafas olish uchun yaroqsiz, havodan 1,5 
m arta  og‘ir, id ishdan  id ishga q uy ilad igan  gaz.

Olinishi:
L aborato riyada
1. C aC O j +  2HC1 =  C a C l2 +  H 20  +  C 0 21
2. N aH C O , +  H N O , = N aN O , +  H 20  +  C 0 2t  

T uzlarn i parchalab olish:

1. 2 N aH C O , —— N a 2CO,  +  H 20  + C 0 2

2. C aC O , C aO  + C 0 2
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Kimyoviy xossalari:
1. 2Mg +  C 0 2 = 2M gO  +  С  6. 6 n C H 20  =  (C 6H 10O5)n  +  n H 20
2. C 0 2 +  H 20  =  C H 20  + 0  7. 6 C 0 2 +  6 H 20  =  C 6H l20 6 +  6 0 2
3. N a20  +  C 0 2 +  N a 2CO j
4. C a (O H )2 +  C 0 2 =  JC aC O , +  H 20
5. C a (O H )2 +  2 C 0 2 =  C a (H C O ,)2.

Karbonat kislota va uning tuzlari:

1. C 0 2 +  H 20  &  H 2C O , H C O j ^  H* +  C O ,2-

2. H 2C O ,F *  H* +  H C 0 3-

3. H 2CO j + N aO H  =  N aH C O j +  H 20
n a tr iy  g id ro k a rb o n a t

4. H 2C 0 3 +  2N aQ H  = N a2C 0 3 +  2 H 20
n a tr iy  k a rb o n a t

5. N a2C O , +  2HC1 = 2N aC [ +  H 2C 0 ,( C 0 2 +  H 20 )
6. N aH C O j — sa n o a td a  am m iak  u su lda  o lish  reaksiyasi: 
N aC l +  N H 3 +  C 0 2 +  H 20  =  N aH C O , +  N H 4C1
7. N H 4H C 0 3 =  N H , +  C 0 2 +  H 20
8. N a2C 0 3 + C 0 2 +  H 20  =  2 N a H C 0 3.

K R E M N IY  VA U N IN G  B IR IK M A L A R I  

Atom tuzilishi:

IS2 2S2 2P 6 3S2 3P2

 Ш Ш Ш
V alentlik : II; IV.
O ksid. dar.: - 4 ;  0; + 4 .
Kashf etilishi: krem niy  b irikm alari avvaldan m a’lum  bo 'lsa  

ham , u n i 1811-yilda fran su z  o lim la ri G ey-L yussak  va T enar 
to m o n id an  erk in  h o la td a  a jra tib  o lind i.
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K rem n iy  — o ‘ziga xos yaltiroq  q a ttiq  m odda.
K ris, k rem n iy  suyuq. t° =  1420"C 
qay t° =  2355°C.

Olinishl:
1. S i0 2 + 2M g =  2M gO  +  Si
2. 3 S i0 2 +  4A1 = 2AI20 ,  + 3Si
3. S i0 2 + 2C = 2C O  +  Si

4. S iH , Si +  2 H 2t  

Kimyoviy x o ssa la ri:
1. Si + 0 2 = S i0 2 2. Si + 2C I2 = SiCI4
3. Si +  2Br2 =  SiBr4 4. Si +  2F4 =  SiF4 — oddiy sha-

ro itd a  reaksiyaga k irish ad i.
5. S iC l4 +  2 H 20  = S i0 2 +  4H C l
6. 2M g + Si =  M g2Si(m agniy  silitsid )
7. M g2Si +  4HC1 =  2M gC I2 +  S iH 4(silan).
8. S iH 4 + 2 0 2 =  S i0 2 +  2 H 20  (havoda oson  a lan g a lan ad i)
9. Si + 2 N a 0 H  +  H 20  =  N a2S i0 3 + 2 H 2t
10. 3Si + 4 H N O , + 18HF =  3 H 2lS iF 6] + 4 N O t + 8 H 20

K rem niy (lV ) oksidi S iO , (a tom li kr. pan jara)

O lin ish i:
K uchli q izd irg an d a  k rem n iy  havoda yonadi va k rem n iy  

(IV ) oksid hosil b o 'lad i: Si +  0 2 =  S i0 2.
N a 2SiO , +  2 H C l= S i0 2 + 2N aC l +  H 20 .

Kimyoviy x o ssa la ri:
1. S i0 2 +  2N aO H  =  N a 2SiO , +  H 20
2. S i0 2 +  N a2C O , =  N a2SiO, +  C O ,
3. N a 2SiO, + C 0 2 +  H 20  = N a2C O , + H 2SiO , I
4. N a 2S i0 3 +  2C O , +  2 H 20  =  2 N aH C O , +  H 2S i0 3
5. C aO  + S i0 2 =  C aSiO ,
6. N a 2C 0 3 + C aC O , +  6 S i0 2 =  N a 20  • C aO  • 6 S i0 2 +  2 C 0 2t
7. S i0 2 +  4 H F  = S iF 4t  +  2 H 20 .
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Qalay va qo‘rg‘oshin 

Olinishi:
1. SnO j +  2C =  Sn + 2C O  PbS +  2PbO  =  3Pb + S 0 2.
2. PbS + 3 0 2 =  2PbO  + 2SO j

Kimyoviy xossalari:
I. Sn +  0 2 =  S n 0 2 2. Sn + 2 C lj=  SnCI4
3. Sn + 2S =  S nS ; 4. Sn + 2H C I = SnC I2 + H 2t
5. Sn + 4H C I + 0 2 =  SnC I, +  2 H 20
6 . Sn +  4 H N O , = H 2SnO , + 4 N 0 2 +  H 20
7. Sn +  2K O H  + 2 H 20  = K 2|S n (O H )4)+  H 2f
8 . Sn +  2KOH + 0 2 =  K 2S n 0 3 + H 20
9. 2Pb + 0 2 =  2PbO  10. Pb + S = PbS
I I .  Pb + C l2 =  P b C l2
12. ЗРЬ + 8 H N O 3 =  3 P b (N O , )2 +  2N O  + 4 H 20
13. Pb + H 2S 0 4 + P b S 0 4|  + H 2
14. Pb + 2HC1 =  P b C l2|  + H 2
15. Pb + 2N aO H  + N aN O , =  N a ,P b 0 2 +  N a N 0 2 + H 20 .

1 G U R U H N 1 N G  A S O S 1Y  G U R U H C H A S 1

Ishqoriy  m cta llar

Li, N a, K, Rb, Cs — ishqoriy  m etallar.
U m um iy  elekt. p o g 'o n a la rd a  taq s im lan ish i:
...n 'S
Kashf etilishi: N a va К  1807-yilda ing liz  k im yogari G. 

Devi to m o n id an  a jra tib  o lind i.
F izik  x o ssa la ri: N a m et. uchun

S im obda erib  am alg am a hosil q ilad i.
A la n g a n i N a +— sa riq  ra n g g a ; K+ — b in a fsh a  ran g g a  

bo 'yaydi.
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Olinishi:
1) 2N aC l 2N a + C lf 2 K C I ^ 2 . 2 K  + C lf

2) 4N aO H  ^ 2 2 .  4N a + 2H 20  + O f  

Kimyoviy x o ssa la ri:
1. 2N a +  2 H 20  =  2N aO H  +  H 2 5. 2N a +  C I2 =  2N aC I

Oksidlari

Olinishi:
1. N a 20 2 +  2N a =  2 N a20  2. K 0 2 +  3K =  2K 20

Kimyoviy xossalari:
1. N a 20  + H 20  = 2N aO H  2. N a20  +  SO , =  N a2S 0 4
3. N a20  +  2HC1 =  2N aC l +  H 20

Pcroksidlar
1. N a20 2 + 2 H 20  =  2N aO H  + H 20 2
2. 2 N a20 2 +  2 C 0 2 =  2 N a2C 0 ,  + 0 2
3. 2 K 20 4 +  2 C 0 2 =  2K 2C 0 ,  +  3 0 2;

Gidroksidlar
Olinishi:
1. 2N aC l + 2H 20  —  2N aO H  + H f  + C lf
2. N a 2C O 3+ B a (O H )2 =  B a C 0 ,i  + 2 N a O H
3. N a 2C O , +  C aO  + H 20  =  C aC O , + 2N aO H
4. N a 2C O , + C a (O H )2 =  C a C O ,i  + 2N aO H
5. N a 2C O , +  F e20 ,  =  2N aF eO , +  C 0 2 
2 N a F e 0 2 + H 20  = Fe20 ,  + 2N aO H

Kimyoviy xossalari:
1. 2N aO H  +  C 0 2 =  N a2C O , + H 20
2. 2N aO H  +  H 2S 0 4 =  N a 2S 0 4 +  2H 20

2. 4Li +  0 2 = 2 L i,0
3. 2N a +  0 2 =  N a 20 2
4. K +  0 ,  =  K 0 ,

6. 2N a + S =  N a 2S
7. 6 N a + N 2 =  2N a,N
8. 2N a +  H , =  2N aH
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II G U R L H N IN G  A S O S IY  G U R U H C H A  
E L E M E N T L A R I

Ishqoriy  yer m eta llar: Be, M g, C a , Sr, Ba.
U m um iy  e lek tron  p o g 'an asid a  taq s im lan ish i: ...nS 2 
K ash f etilish i: 1808-yilda kalsiy, m agniy, stronsiy , bariy  

D evi to m o n id an  k a sh f  etild i.
F izik  x o ssa la ri: M g — oq  k u m u sh ran g  m etall.
/>= 1,744 g /s 5;
M g rsuyuq = 651 -C C a /,uyu,  =  838-C 

' qay=  1080-C rqly= 1480-C 

O lin ish i:

1. MgO + C aC 2 CaO  + Mg + 2C

2. MgO + C - ^ i ^ M g  + CO

3. 2M gO + 2CaO  + Si C a2S i0 4 + 2Mg

4. BeF2 + Mg —  Be + MgF2 5. ЗВаО + 2AI — Al20 3 + 3Ba

6. M gCI2 = £ M g  + C lf

Kimyoviy x o ssa la ri: 0
1. 2M g + 0 2= 2 M g 0  6. Mg +  H 20  >MgO +  H 2
2. M g + C l2 = M gC I2 7. 3Mg + M oO , = 3M gO + M o
3. 3M g + N 2 = M g3N 2 8. 2M g +  Z rC l4 = 2M gC l2 +  Z r
4. 3Mg + 2P  = M gjP 2 9. Mg + C 0 2 =  M g 0  + C 0
5. 2M g +  Si =  M g2Si 10. 2M g + C 0 2 = 2M gO  +  С
11. Mg + 2HC1 = M gC l2 + H 2
12. 4M g + lO H N O j =  4 M g (N 0 3)2 +  N 20  + 5 H 20  

U m um iy  ko‘r in ish d a  q uy idag icha  yozish m u m kin :
1. Me + 2 H 20  =  M e(O H )2 + H 2f (berilliydan  Be tashqari)
2. 2M e +  0 2 =  2M eO
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3. Ba + 0 2 =  ВаО г 6. 3M e +  N 2 =  M e ,N 2
4. Me + C l2 = M eC l2 7. M e +  H 2=  M eH 2
5. M e +  S =  M eS 8. M e + H 2S 0 4 =  M e S 0 4 +  H 2t
9. M e +  2HC1 =  M eC l2 + H 2
10. Be + 2N aO H  +  2 H 20  = N a 2[B e(O H )4|+ H 2t

Oksidlari

O linishi: 1. M eC O , =  M eO  + C 0 2

2. 2 M e (N 0 3)2 == 2M eO  + 4 N 0 2 + 0 2 

Kimyoviy xossalari:
1. M eO  + H 20  = M e(O H )2(M e—M g, C a , Ba, Sr)
2. M eO  +  SO, =  М е 5 0 4
3. M eO  +  2 H N O , =  M e(N O ,)2 +  H 20
4. BeO + 2N aO H  + H 20  = N a |B e (O H )J

Gidroksidlar!

O linishi: M eO + H 20  = M e(O H )2

Kimyoviy xossalari:
1. M e(O H )2 + C 0 2 =  M e C O ,i +  H 20
2. M g (O H )2 + 2C H ,C O O H  =  M g(C H ,C O O )2 +  2 H 20
3. B a(O H )2 +  N a 2S 0 4 =  B a S 0 41 + 2N aO H
4. B e(O H )2 +  2N aO H  =  N a 2[B e (0 H )4J.

A L U M IN 1 Y  VA U N IN G  B IR IK M A L A R I  

Atom tuzilishi:

IS2 2S2 2P 6 3S2 3 P ‘

V alentiigi: III  O ksid. daraj: 0; +3;
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K a sh f  e t i l is h i :  1 8 2 7 -y ild a  n e m is  k im y o g a ri F. V eler, 
1856-y ilda f ra n s u z  k im y o g ari S e n -K le r  D ev il to m o n id a n  
e lektrokim yoviy  u su ld a  a jra tib  o lind i.

Fizik xossalari: oq kum ushrang  yengil m etall, t,uyu,  = 660"C, 
p lastik ; e lek tr o 'tk azu v c h an lig i yaxshi tqlynash =  2500°C. 

O lin ish i:

1. 2A I20 3 —  4AI + 3 0 2 (hozirg i vaq tda)
2. AlCl3 +  3N a =  A! +  3NaCI (dastlabki o lingan usullardan) 

Kimyoviy x o ssa la ri:
1. 2A1 +  6 H 20  =  2A I(O H )3 +  3H 2t
2. 2AI +  6HC1 =  2A1C1, +  3H 2t
3. 2AI +  3 H 2S 0 4 =  A l^ S O J , + 3H 2t
4. 8AI +  30 H N O , = 8A I(N O ,)3 +  3N 20 t  + 15H 20
5. Al +  4 H N 0 3 = A 1 (N 0 3), +  N 0 t + 2 H 20
6. 2A1 +  2N aO H  + 6 H 20  =  2 N a[A l(O H )4l +  3H 2t
7. 2A1 +  3B r2 =  2A IBr3 8. 4A1 +  3 0 2 = 2A I20 3
9. 2AI +  3S =  A12S, 10. 2A1 +  N 2 =  2A1N
11. 4AI +  3C =  AI4C ,
12. 8A1 + 3F e30 4 =  9Fe +  4A120 3
13. 2AI +  3C12 =  2A1C1,

O ksid A120 3 

O lin ish i:

1. 4AI + 3 0 2 =  2A I20 3 2. 2 A I ( 0 H ) ,=  A I20 3 + 3 H 20

3. 4 A l(N O ,)2 =  2A l20 ,  + 8 N 0 2f + 0 2t  

Kimyoviy x o ssa la ri:
1. A l20 3 + 2N aO H  = 2 N aA 102 + H 20
2. A 1 ,0 3 + 3 K ,S ,0 7 =  A 1 ,(S 0 4), +  3 K ,S 0 4
3. A120 ,  +  N a2C O , =  2 N a A I0 2 + C 0 2
4. A l20 3 +  6H C I = 2AIC13 + 3H 20
5. A I20 ,  +  2N aO H  + 3H 20  = 2N alA l(O H )4|
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Gidroksid A I(O H ),
O lin ish i:
1. A lC l3 + 3 N a O H = A l(O H ), 1 + N a C I
2. A I2( S 0 4)3 +  6 N H 3 +  6 H 20  = 2 A l(O H )3t  + 3 ( N H 4)2SO.
3. 2A I(N 03)3 +  3Na2C 0 3 + 3H20  = 2Al(OH), + 6NaNO; +  3 C 0 21
4. N a [A I(0 H )4] + C 0 2 =  A l(O H )3+ N a H C 0 3
5. A I2S3 + 6 H 20  =  2A I(O H ); l  + 3 H 2S t

Kimyoviy x o ssa la ri:
1. A l(O H )3 +  K O H  =  K [A l(O H )4l
2. А 1 (0 Н )3 +  ЗНС1 =  А1С13 +  ЗН 20

Q O 'S H I M C H A  G U R U H C H A  M E T A L L A R I 

M I S  VA U N IN G  B IR IK M A L A R I

V alentiigi: 1, II 
O ksid. dar: 0; +1; +2;

K ash f e tilish i: m is in son iyatga  q ad im d an  m a’lum  bo’lgan 
m e ta lla rd an .

F izik  xossas i: C u  — q izil rang li m etall.

J S 2 2S2 2P 6 3S2 3P^ 3d10 4S 
 V

O lin ish i:

1. C u S 0 4 + Fe =  F e S 0 4 + C u  2. C uO  +  H 2 =  C u + H 20

3. C uO  + CO  —  C u +  C 0 2
S an o a td a  Cu olish  reaksiya  tcng lam alari:
4. 4 C u F eS 2 +  I 3 0 2 =  4C uO  + 2F ez0 3 +  8 S 0 2
2C u,S  +  3 0 ,  =  2 C u ,0  +  2SO ,



Kimyoviy x o ssa la ri:
1. C u  + 2 H 2S 0 4(kons) =  C u S 0 4 + S 0 2t  + 2 H 20
2. C u +  4 H N 0 3(kons) =  C u ( N 0 3)2 +  2 N 0 2t  + 2 H 20
3. 3C u + 8 H N 0 3(suyul) =  3 C u (N O ,)2) +  2 N O t + 4 H 20
4. 2C u +  0 2 =  2C uO  5. C u  + C I2 =  C u C l2
6. C u C l2 +  C u  =  2C uC l 7. C u  +  S =  CuS
B irik m alari:
1. C u C I2 + 2 N H , =  IC u(N H 3)2)C12
2. C u S 0 4 +  2 N a 0 H  = C u (0 H )2t  + N a 2S 0 4

3. C u (O H )2 =  C uO  + H 20
4. C u (O H )2 +  H 2S 0 4 = C u S 0 4 +  2 H 20
5. C u (O H )2 +  4 N H 3= [ C u ( N H ,) 4](O H )2
6. C u 0  + H 2S 0 4 =  C u S 0 4 + H 20
7. C uO  +  S 0 3 =  C u S 0 4
8. C uS Q 4 +  2N aO H  = C u (O H )2J + N a 2SO„
9. C u (O H )2 + 2N aO H  =  N a2[C u (O H )4]
10. C u 20  + H 2S 0 4 =  C u S 0 4 + C u  +  H 20
11. C u 20  + 2H C I =  2C uC l +  H 20
12. 2CuS04 + 4K J =  2 K 2S 0 4 +  C u 2J 2 +  J2
13. C H  =  C H  +  2C uC l =  C u 2C 2 + 2HC1

K U M U S H  VA U N IN G  B IR IK M A L A R I

^   4d10 5S 1;

2 8 18 18 1 
V alentiigi: I 
O ksid. daraj: 0; +1;
Kashf etilishi: Ag ham  qadim dan m a’lum bo'lgan metallardan. 
F izik  x o ssa la ri: Ag — o 'z ig a  xos yaltiroq  m etall.
W  =  96 0 ,8°C; tqay = 2163-C; p  = 10 ,5g /sm ’;

O lin ish i: 2 A g N 0 3 + C u = 2Ag + C u ( N 0 3)2 
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Kimyoviy x o ssa la ri:
1. Ag +  2 H N O , =  A gN O , +  N 0 2f + H 20
2. 2Ag +  2 H 2S 0 4 =  Ag2S 0 4 + S 0 2t  + 2 H 20
3. 3Ag + 4 H N O ,(suyu l) =  3A gN O , + N O f  + 2 H zO

B irikm alari:
1. A g20  +  4 N H 4O H  = 2 [A g (N H 3)2]O H  +  3 H 20

2. 2 A g N O ,=  2Ag +  2 N 0 2 + 0 2
3. 2 A g N 0 3 +  2N aO H  =  Ag20  + 2 N a N 0 3 +  H 20

4. 2A g20  =  4Ag + 0 2
5. AgCI + 2 N H , = |A g (N H 3)2)CI
6. Ag* +  H a h  A gF  — suvda eriydi.

7. A g N 0 3 n in g  a m m ia k d a g i  e r i tm a s i  a s e t i le n  b ila n  
reaksiyaga k irishad i: 2 A g N 0 3 + C H  =  C H -* A g 2C 2 +  2 H N 0 3.

V alentiigi: II 
O ksid. daraj: 0; +2;
K ash f etilish i: q o tish m alari q ad im d an  m a’lum  edi. X V IH  

asrga keiib  to za  h o la td a  a jratib  o lingan .
F iz ik  x o s s a la r i :  Z n  — k o ‘k tu s l i  o q  m e ta l l ,  m e ta ll  

y a ltiroq lig iga  ega. H avoda oksid p ard a  hosil q ilad i.
-  + 419 ,5-C; fqiy -  +913-C . p  =  7,13 g /sm ’. 

O lin ish i: 2Z nO  +  С =  2Z n + C 0 2

A gCI — oq  ch o ’km a (am m iak  va 
n a triy  tio su lfa td a  eriydi)
A gB r — och sa riq  c h o ’km a 
A gJ — sariq  ch o ’km a

RU X  -  Z n

2 8 18 2
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Kimyoviy x o ssa la ri:
1. Zn + 2H C I = Z n C lj +  H 2f
2. Z n  +  2N aO H  +  2 Н гО = N a 2lZ n (O H )4] +  H 2t
3. 2Z n  +  0 2 =  2Z nO
4. Z n  +  C u S 0 4 = Z n S 0 4 +  C u
5. Z n  +  C d S 0 4 =  Z n S 0 4 +  Cd
6. Z n  + 4 N H 4O H  =  [Z n (N H ,)4](O H )2 + H 2+ 2 H 20
7. 8Z n +  11H2S 0 4 =  8 Z n S 0 4 + H 2S +  S 0 2 + S + 1 0 H 2O

B irik m alari:
1. Z nO  +  H 2S 0 4 = Z n S 0 4 + H 20
2. Z n O  +  2N aO H  +  H 20  =  N a 2[Z n (O H )4]
3. Z n (O H )2 +  2 H N O , =  Z n (N O ,)2 +  2 H 20
4. Z n (O H )2 +  2N aO H  =  N a 2|Z n (O H )4|
5. Z nO  + C aO  = C a Z n 0 2
6. Z nO  + S i0 2 =  Z nSiO j
7. Z nS  +  2HC1 =  Z n C I2 +  H 2S
8. Z n S 0 4 +  BaS =  B a S 0 4 + Z nS.

X R O M  VA U N IN G  B IR IK M A L A R I 

Atom tuzilish i:

2 8 13 1

V alentiigi: И , I I I ,  V I. O ksid. dar. 0; +2; +3; +6; 
K ashf etilishi: 1797-yilda Vokelen tom on idan  k ash f etildi. 
Fizik xossalari: X rom  — ju d a  q a ttiq , oq y a ltiro q  m etall. 

P -  7 ,2 g /sm 3; t suyuq=  1 9 0 3 X , t qiy = 2570°C.
H avo yuzasida  oksid p a rd a  hosil qiladi.

O lin ish i:

C r20 ,  +  2AI =  A l20 3 +  2C r 
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Kimyoviy xossa la ri:
1. C r + 2HC1 =  C rC I2 +  H 2t

2. 2C r + 6 H jS 0 4(kons) =  C r2( S 0 4), + 3 S 0 2T + 6 H 20

3. C r +  6 H N 0 3(kons) =  C r(N O j), +  3 N 0 2 +  3H 20
4. 4 C r +  12HC1 +  3 0 2 =  4 C rC l3 +  6 H 20
5. 4 C r+  3 0 2 =  2C r2Oj 6. 2 C r+  3C l2 =  2 C rC l3
7. 2 C r+  3S =  C r2Sj 8. 2 C r+  N 2 =  2C rN

X rom  b ir ik m a ia r in in g  x o s s a la r i  

1. A soslarin ing  xossa la ri: C r(O H )2 — sarg ‘ish rang li, suv­
da  yom on eriydi.

1. C r(O H )2 +  2H C I =  C rC l2 +  2 H 20
2. 2C r(O H )3 + 3H 2S 0 4 = C r2( S 0 4)3 +  6 H 20
3. C r(O H ), +  KOH = K [C r(O H )4] C r(O H )3 — kulrang-yashil 

rangli m odda.
4. 2 C r(O H )3=  C r20 3 + 3 H 20
5. 2C r(O H )3 +  3C12 +  Ю КОН =  2K 2C r 0 4 +  6KC1 +  8H 20

2. O ksid larin ing  x o ssa lari: C rO  — tin iq  q izil rangli qa t­
tiq  m odda. C r20 3 — to ‘q yashil ran g li k u k u n sim o n  m odda. 
C r 0 2 — to ‘q qizil kristall modda.

1. C r20 3 + 6HC1 = 2 C rC l, +  3 H 20
2. C r20 3 +  2 N aO H =  2 N a C r0 2 + H 20 ?
3. C rO , + 2K O H  = K 2C r 0 4 + H 20
4. C r20 3 + N a 2C O , =  2 N a C r0 2 +  C 0 2
5. 4С Ю , +  C 2H sOH +  6H 2S 0 4 = 2C r2(S 0 4)3 +  2C O , +  9H 20
3. O ksidlarining olinishi:
1. 2K 2C r20 ,  +  3C =  2 C r20 3 +  2 K 2C 0 3 + C 0 2
2. K 2C r20 7 +  S =  C r20 , +  K 2S 0 4
3. (N H 4)2C r20 ,  = C r20 3 +  N 2 + 4 H 20

4. T uzlarin ing  x o ssa la ri:
1. C rC l2 +  2N aO H  =  C r(O H )2i  +  2N aC l
2. C r2( S 0 4)3 +  6N aO H  = 2 C r(O H )3|  + 3 N a2S 0 4
3. C rC l, +  4N aO H  =  N a[C r(O H )4| + 3N aC l
4. 2K 2C r 0 4 + H 2S 0 4 = K 2C r20 7 +  K 2S 0 4 +  H 20
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5. K 2C r 0 4 +  B aC I2 =  B a C r0 41 +  2KC1
6. K 2C r20 ,  + 2 K 0 H  =  2K 2C r 0 4 +  H 20
7. K 2C r20 7 +  14HC1 =  3C12 + 2KC1 + 2 C rC l3 +  7 H 20

M A R G A N E S  VA U N IN G  B IR IK M A L A R I  

Atom tuzilish i:

V alentiigi: И , I I I ,  IV, V I, V II.
O ksid. dar: 0; +2; +3; +4; +6 ; +7.
K ashf e tilish i: 1774-yilda Sheele va G a n la r  o lishgan . 
Fizik xossalari: m arganes — qattiq, oq-kum ushrang metall. 
P = 7,2 g /sm 3; 1260-С; / ,1у =  2120*С 
O lin ish i:
1. 2M nO  + C =  2M n + C 0 2

3 . Fe20 3 + M n 0 2 +  5C =  2Fe +  M n  +  SCO.
Kimyoviy xossa la ri:
1. M n  +  H 2S 0 4(suyul) =  M n S 0 4 +  H 2t
2. M n  +  2 H 2S 0 4(kons) =  M n S 0 4 +  S 0 2 +  2 H 20
3. M n  +  4 H N 0 3(kons) =  M n ( N 0 3) +  2 N 0 2 +  2 H 20
4. 3M n +  8 H N 0 3(suyul) =  3 M n (N 0 3)2 +  2N O  +  4 H 20
5. 3M n +  Fe20 3=  3 M n 0  + 2Fe.
M arg an esn in g  k islo rod li b irik m ala ri:
1. M nS O , +  B a(N O ,)2 = B a S 0 4l + M n ( N 0 3)2

2. M n ( N 0 3)2 =^ M n 0 2 +  2 N 0 2
3. M n 0 2 +  4H C l = M n C l2 +  C I2t + 2 H 20
4. H 2S 0 3 +  2 K M n 0 4 +  4K O H  =  2K 2M n 0 4 + K 2S 0 4 +  3
5. M n 20 7 +  2K O H  =  2 K M n 0 4 +  H 20
6. M nO  +  SO , =  M n S 0 4
7. M n 0  +  H 2S 0 4 =  M n S 0 4 +  H 20
8. M n C l2 +  2N aO H  = M n (O H )2 +  2N aC l
9. M n (0 H )2 + S 0 3 =  M n S 0 4 +  H 20

2 8 13 2

i .  з м п и 2 =  м 3и 4 +  и 2
З М п .О , +  8A1 =  9M n +  4A 1,0 , 
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10. M n (O H )2 +  H 2S 0 4 =  M n S 0 4 +  2 H 20
11. 2 M n (O H )2 +  0 2 +  2H 20  =  2 M n (O H )4
12. M n (N O ,)2 +  P b 0 2 =  M n 0 2 +  P b (N 0 3)2
13. 2 M n 0 2 + 2 H 2S 0 4 =  2 M n S 0 4 +  0 2 + 2 H 20

14. 2 K M n 0 4 =  K 2M n 0 4 +  M n 0 2 + 0 2f

M n 0 4 — perm anganat ion in ing  m uhit ta ’sirida o 'zgarishi:

M n o ;

H +

O H "

H 20

M n

M n O j"

M n O ,!

T E M IR  VA U N IN G  B IR IK M A L A R I

3d6 4s2;
Atom tuzilish i:
V alentiigi: 11, I II . Fe |  + 2 6  
O ksid. daraj.: +2; +3; +6 ; ___

2 8 14 2
K a sh f  e tilish i: T em ir in so n iy a tg a  q a d im d a n  m a ’lum  

b o 'lg an  m e ta lla rd an  h isob lanad i.
F izik  x o ssa la ri: Toza te m ir  — kum u sh ran g  oq m etall. 
U ,  -  + 1534 ,8 -0 , rsiyn -  -2 7 7 0 -C

O lin ish i: te m ir  tab ia td a  erk in  h o la td a  m e teo rit sh ak lid a  
uch rayd i, boshqa h o la td a  b ir ik m a  ho ld a  b o 'lad i.

t°  _____    t°
1. FeO  +  C ™  Fe +  C O  2. F e20 3 + 3 C 0

Kimyoviy xossa la ri:
1. Oddiy m oddalar bilan:

2Fe +  3C O ,

1. 2Fe + 3CI2 =  2 F eC l3
2. 3Fe + 2 0 2 =  F e30 4
3. 3Fe + С =  F e3C
4. Fe +  S =  FeS
5. 2Fe +  N , =  2FeN

te m ir ( I I I )  x lo rid  
te m ir  kuyundisi 
te m ir  karbid 
te m ir( I I )  su lfid  
te m ir( I I I )  n itrid i.
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2. M urak k ab  m oddalar bilan:
1. Fe +  3 0 ,  +  6 H 20  =  4F e(O H ),
2. Fe + 2H C I =  F eC l2 +  H 2
3. Fe +  6 H 2S 0 4(kons) =  F e2(S 0 4)3 +  3 S 0 2t  +  6 H 20
4. Fe +  4H N 0 3(suyul) =  F e (N 0 3), +  N O  + 2 H 20
5. Fe + C u S 0 4 = F e S 0 4 +  Cu
3. O ksid la rin in g  x o ssa la ri:
1. FeO  +  H 2S 0 4 =  F e S 0 4 +  H 20
2. 3 F e O + 1 0 H N O 3 = 3F e(N O 3)3 +  N O  + 5 H 2O
3. Fe20 3 + C O  =  2FeO  +  C 0 2
4. 6F e20 ,  =  4F e30 4 + 0 2
5. Fe20 ,  +  N a2C 0 3 =  2 N a F e 0 2 +  C 0 2
6. Fe20 ,  +  6H C I =  2F eC I3 + 3H 20
7. Fe20 3 +  3H 2 =  2Fe +  3 H 20  
A soslarin ing  x o ssa la ri:
1. 4F e(O H )2 +  0 2 +  2 H 20  = 4F e(O H )3
2. F e(O H )2 +  H 2S 0 4 =  F e S 0 4 +  3 H 20

3. F e(O H )2 =  FeO  +  H 20
4. Ғ е (0 Н )3 +  ЗНС1 =  ҒеС13 + ЗН 20

5. 2F e(O H )3 =  F e20 3 +  3H 20  
T uzlarin ing  x o ssa la ri:
1. F e S 0 4 +  2N aO H  =  F e(O H )2j  +  N a2S 0 4
2. 3F e(N O ,)2 +  4 H N O , =  3 F e(N O ,)3 +  N O  +  2 H 20
3. F eC I2 +  6K C N  =  K4[F e (C N )J  + 2KC1
4. F eC l2+ K 3[F e (C N )6] =  K F e |F e (C N )6n  + 2 K C I
5. 4F eS 2 + 1102 =  2 F e ,0 3 +  8 S 0 2
6. F eC l, +  3N aO H  =  F e(O H )3 j, +  3N aC l
7. 2 F eC l3 +  H 2S =  S +  2F eC I2 +  2H C I
8. F eC l3 +  K4[F e (C N )6J =  K F e [F e (C N )6] i  +  3KCl
9. 2 N a F e 0 2 +  H 20  =  Fe20 3 +  2N aO H
10. 2F eC I3 + 2K J =  2F eC I2 + J2 +  2KC1
11. 2 F eC l, +  Fe =  3 F eC l2
12. F eC l, +  3K S C N  =  F e (S C N )3 +  3KC1
13. F eC I2 +  H 2 =  Fe +  2HC1
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N O D IR  G A Z L A R

Atom tuz ilish i: H e, N e, A r, K r, Xe, R n .

K ashf e tilish i:
H e — fra n su z  a s tro n o m i Ja n se n  to m o n id a n  q u y o sh n i 

sp ek tr an a liz i vaq tida 1868-yilda H in d is to n d a  k ash f e tild i.
A r — 1894-yil R am zay  va R eele to m o n id a n  a tm osfera  

azo tid an  ajratib  o ld ilar.
N e — 1898-yilda R am zay  va T ravers to m o n id an  havodan  

a jra tib  o lin d i, yangi degan  m a’no n i berad i.
K r — 1898-yilda R am zay  va T ravers to m o n id an  havodan  

a jra tib  o lin ad i («yashirin» degan m a’noni berad i).
Xe — 1 898-y ilda  R a m z ay  va T rav ers  h a v o d a n  a jra tib  

o ld ila r  («begona» degan  m a’no n i berad i).
R n  — 1900-y. F. D o rn  to m o n id an  k ash f e tild i, 1908-yilda 

R am zay  va F reyem  to m o n id an  a jra tib  o lin d i (u n in g  nom i 
R a 226 iz o to p in in g  a  p a rc h a la n ish id a n  R n 222 izo to p i hosil 
b o 'lish i b ilan  bog 'liq ).

F. Xossalari: gazlar rangsiz b o ’lib, m olekulasi 1 ta  a tom dan  
iborat. 20°C da  11 suvda 8,8 m l H e, 10,4 m l N e, 33,6 I Ar 
eriydi. Bu gazlar elektr o 'tk azu v ch an lig i va e lek tr u chqun ida  
h a r  xil rangga k irish i b ilan  a jralib  tu ra d i: H e — sariq ,
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N e — q iz il, A r — ko‘k, K r — yash il, Xe — b in a fsh a , R n  — 
o q-yaltiroq  rang  beradi.

N e A r K r Xe R n
-246,03 -185,87 -152,9 -107,1 -65
-248,6 -189,4 -156,6 -111,5 -71

O lin ish i: H e tab iiy  g azd an , H e va N e — hav o d an , bund  a 
u la rn in g  suyuq  havoning  ak tiv langan  k o 'm irg a  kam  ad so rb - 
lan ish  xossasidan  foydalan ilad i. A r — h avodan  o lin ad i. R n  
— R a n in g  rad ioak tiv  p a rch a lan ish id an  o linad i.

Kimyoviy x o ssa la ri:
1. H e, N e, A r n ing  kim yoviy b ir ik m a la ri o lin g an  em as.
2. 1962-yilda B artle tt X e[P tF 6] b irikm asin i oladi, shundan  

key in ksenon kim yosi rivojlanadi:
1. Xe +  P tF 6 =  X e [P tF J
2. 2 X e[P tF 6] +  6 H 20  =  2Xe + 0 2 + 2 P t0 2 + 12H F
3. Xe +  F 2 =  X eF 2
4. 2Х еҒг +  4K O H  = 2Xe +  4 K F  +  0 2 +  2 H 20
5. Xe + 2 F 2 =  X eF4
6. X eF4 + P t =  P tF 4 + Xe
7. X eF4 +  2H g = 2 H g F 2 +  Xe
8. 6X eF4 + 12 Н гО =  2Х еО , +  2 4 H F  + 4Xe +  3 0 2
9. Xe + 3 F 2 =  X eF6
10. S i0 2 +  2X eF6 = 2X eO F4 +  S iF 4
11. X eF6 + H 20  =  X eO F4 +  2 H F
12. X eO , + H 20  F* H 2X e 0 4
13. Х е 0 3 + 0 ,  +  4N aO H  =  N a4X e 0 6 + 0 2 +  2 H 20
14. B a2X e 0 6 + 2 H 2S 0 4 =  2BaSO„ +  X e 0 4 + 2 H 20

„  _ „  sovuq holda
15. X eF6 + 3H 20 ----- -------- X e O ,+  6 H F
16. 3 X e 0 4 =  2 X e 0 3 +  Xe +  3 0 2
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ORGANIK KIMYO

O rgan ik  kim yo — uglerod b ir ik m a la ri va u la rn in g  o ‘zga- 
rish la rin i o 'rg an ad i.

M . B utlcrovning o rgan ik  m oddalar tuz ilish  n azariy as i.
1. O rg an ik  m o d d a la r  m o lek u lasin i hosil q ilgan  h am m a 

atom lar o‘z valentliklariga muvofiq ravishda m a’lum izchillikda 
b irikadi.

2. M o d d a la rn in g  xossalari m o leku la lar ta rk ib ig a  qanday  
a to m la r va q an ch a  a to m  k ir ish ig ag in a  em as, ba lk i m olekula 
bu a to m la rn in g  qanday  ta r tib d a  b irik k a n lig ig a  ham  b og 'liq  
bo 'lad i.

3. B erilgan m oddalarn ing  xossalariga ko 'ra un in g  m olekula 
tu z ilish in i an iq lash , m o leku lasin ing  tu z ilish id a n  esa  un in g  
x ossa larin i o ld in d an  aytish  m um kin .

4. M odda m olekulasidagi a to m lar va a tom lar g u ru h i o 'za ro  
b ir-b irig a  ta ’s ir  e tad i.

Izom eriya — b ir nech a  m o d d a la rn in g  ta rk ib i h am d a  m o ­
lekula m assasi b ir  xil b o 'lib , lekin m oleku la larin ing  tuz ilish i 
b ilan  farq lanad igan  hodisadir.

U G L E V O D O R O D L A R

№ Nomi

U
m

um
iy

fo
rm

ul
as

i

Tuzilishi

B
ur

ch
ak

G
ib

ri
d

A
to

m
m

as
of

as
i

Iz
om

er

1 2 3 4 5 6 7 8

1 To'yingan c 7h 7„„ 1 L 1 109°28’ sp3 1,5471
uglevodoroc - с -  с  —с — 

1 1 1
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1 2 3 4 5 6 7 8
2 Sikloparafin c 2h 2„ 109"28’ sp> 1,54‘A izomer

3 To'yin-
magan
uglevodorod
a) etilen 
qatori
b) diyen 
qatori
c) asetilen 
qatori

с„н1п
C„H2n.2

с„н2л.2

- U -  
1 1

- Ш З -
I I  1 1

— C s  C —

О
О

О
sp1

sp1

sp2

1,33"A

1,34"A

1,2'A

izomer

4 Aromatik
uglevo­
dorod

с6н2п.6
^  0

120- sp2 1,39°A

T o 'y ingan  nglcvodorodlar 
(a lk an la r, p a ra fin la r)

1. G om olog ik  q a to ri, tu z ilish i, n o m lan ish i:

Emperik formula Nom i Radikali Nom i

c h 4 m etan C H - metil

C 2H 6 etan C , H - etil

C,H„ propan C ,H 7- propil

C ,H ln butan c 4H - butil

C ,H „ pentan C , H „ - pentil

C6H |4 geksan C6H n- geksil

C7H |6 geptan C7H , - geptil

C ,H „ oktan С . Н , - oktil

C ,H 20 nonan C ,H I9- nonil

C,„H22 dekan C m H ,,- desil
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M E T A N

Fizik xossa la ri: rangsiz , h idsiz  gaz, havodan yengil, suvda 
yom on eriydi. Tabiiy gazning  90—80%ni tashk il etadi, yo'ldosh 
g azlar tark ib iga k iradi. «Botqoqlik  gazi» ham  deyiladi. 

O lin ish i (lab o ra to riy ad a ):

1) C H jC O O N a + N aO H  C H 4 + N a2C O ,

2) A l4C 3+ 12H 20 - 3 C H 4 +  4 A I(0 H )4 

Um um iy o lin ish i:

1) С Н 2 =  С Н г +  Н 2- 5 ^ С Н 3- С Н з

2) V yurs reaksiyasi: 2R B r + 2N a-> R —R +  2N aB r

3) O rlov—F ish er—T ropsh sin tez i:

n C 0  + (2 n +  1)Н2^ 1 % С 11Н 2„42 +  п Н 20

Kimyoviy x o ssa la ri:

1) C H 4 + C l2 CH,C1 + HC1

2) Konovalov reaksiyasi: CH 4 + H N 0 3(>uyul|——> C H 3—N 0 2 +  H 20

3) C H 3- C H 2- C H 2- C H 3- ^ » C H 3 - C H 2- C H ,

4) К  rek ing : ^ H 3 

c gH ,s - ^ p 4H l0+ c 4H g

5) 2 С Н ,— —> C 2H 2 +  3H 2

6) 2С 4Н |() + 5 0 2 — —> 4C H ,C O O H  +  2 H 20

7) U m um iy  yonish  teng lam asi:

C nH 2n+2 + 2ILLLo 2 -> n C 0 2 + (n  + 1)H20



S1KLOPARAFINLAR
O lin ish i:  S u k lo p a ra f in ia r  — y o p iq  z a n jir l i  to 'y in g a n  

uglevodorod lar.
1) Br—C H 2—C H 2—C H 2—Br + Zn-*

C H 2
-» + Z n B r2

н2с  сн2
2) B r - ( C H 2) - B r + M g - ^ C nH 2n+ M gB r2

3) С .Н . + З Н , - ^  С 6Н |2
СН2

4 )  C H j — С Н —С Н 2— С Н 2 — B r + Z n - *  /  \
+ Z n B r2 I н с ---------- СН

Br I

Kimyoviy x o ssa la ri:
С Н 2

+ B r2-» Br—С Н 2—С Н 2—С Н 2—Br

-- ---C'Pl> с н ,-сн ,-сн .

+ H B r - C H j - C H 2- C H 2Br
сн2

4) С 5Н ,0 + Н 2^ 0° ^ > С 5Н ,2
s ik lo p e n ta n  p e n ta n

5) С 6Н ,2^ » С 6Н 6 + З Н 2

6) c 6H12 + ci2J1̂ c sH11a  + Hci
S in tez  — gaz — СО  + 2 H 2; (suv gazi) 
X loroform  — C H C lj
Y odoform  — C H J3 (tibb iyo tda  ish la tilad i)



T  y in m ag an  u g le v o d o ro d la r  
(a lk e n la r , a lk a d iy e n la r  va a lk e n la r )

M olekulalarida uglerod atom lari qo‘shbog‘ yoki uchbog‘ orqa- 
li bo Iangan uglevodorodlar — to 'y ingan  uglevodorodlardir. 

A lken lar
C 2H 4 C H 2 =  C H 2 e tilen (e ten )
C 3H 6 С Н ,—C H  =  С Н 2 p ro p ilen  (p ropen )
С 4Н„ C H , - C H 2- C H  =  C H 2 b u ten  -  1.

С Н , - С Н  =  С Н - С Н ,  bu ten  -  2.

Н ,С  С Н , Н ,С  Н
\  /  X /с=с с=с
/ \  / \

Н Н buten-2  (sis) Н С Н , buten-2 (trans.)

С Н , - С  = С Н 2
I

С Н , 2 -m etil p ropen  
F izik  xossa lari. E tilen — rangsiz gaz, deyarli h idsiz , havo­

d a n  b iro z  yengil, suvda yom on eriydi. P ro p ilen  va b u ten la r  
h am  n o rm a l s h a ro itla rd a  gaz h o la tid a , p e n te n  C ; H 10 d an  
boshlab  C 18H ,6 oktadesengacha suyuqlik lar, C |9H ,g — nonode- 
sen d an  esa q a ttiq  m o ddalard ir.

O lin ish i:
I. C 2H sOH H ;C = C H 2 + H 20
2 2C H 4 550 6S0°C> ikons)> C ; H 4 + 2 H 2
3. C H ,- C H ,- > C H 2 =  C H 2 +  H 2
4. C H 2Br—C H B r—C H , +  Z n - H 2C =  C H - C H ,  +  Z n B r2

5. C H , - C H - C H 2+ K O H (,|lir,) - L > H 2C =

|O H  H|
=  C H - C H , +  KC1 +  H 20
6. E tilen  sa n o a td a  tab iiy  gazd an  h am d a  n e ftn in g  krek ing i 

va p iro liz i ja ra y o n la rid a n  o lin ad i.
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Kimyoviy x o ssa la ri:
1. H 2C =  C H 2 +  B r2-» C H 2Br—C H 2Br

2. H 2C =  C H 2 +  H 2 kam > H 2C - C H ,

3. H 2C =  C H ; + H ;0  yoki НзР° 4 > H 3C - C H 2OH
4. H 2C  =  C H 2+ H B r-» C H 3 — C H 2Br
5. M arovnikov qoidasi: vodorod ko‘p gidrogenlangan, galo- 

gen atom i esa kam  gidrogenlangan uglerod atom iga birikadi:
H 2C =  C H - C H ,  +  H Br-> С Н ,—C H B r—C H ,

6. 3C H 2 =  C H 2 + 4H 20  2KMn0<> 3 H O - C H - C H - O H +  
+  2 M n 0 2 + 2K O H

7. 2CH2 = CH2 + 0 2 150 2CHj—CH2
v X  /

8. п С Н 2 = С Н 2^  (—C H 2—C H 2—)n °

D iyen  u g le v o d o ro d la r(a lk a d iy e n la r )

A lkad ien lar (dien uglevodorodlar) — tark ib ida ikkita qo 'sh - 
bog‘ tu tg an  to 'y in m ag an  uglevodorodlar.

1. C 4H 6 H 2C =  C H - C H  =  C H 2 bu tad iyen  -  1,3.

2. C 5H 8 H 2C = C H - C H  = C H 2 2 metil butadiyen -  1,3.

C H ,
F izik  x o ssa la r i. 1,3 bu tad iy en  n .sh . da gaz, - 4 ,5 ° C  da 

suyuqlanadi. 2-m etil 1,3 butadiyen uchuvchan suyuqlik, 34 ,Г С  
tem p era tu rad a  qaynaydi.

O lin ish i: n
1) 2 С Н ,—C H 2—OH C,Al;03ZnO, CH2 =  C H _ C H  =  C H j +

+  2 H 20  +  H 2

2) C 4H a 500 ^ ' ^ ^ C H ,^  C H - C H  = C H 2+ H 2

3) С И ,—С H —C H 2 — CH,-- — - ^ С Н , —C —C H = C H ,+ 2H 2
I I

C H , C H ,
=CH, + 2H2
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Kimyoviy x o ssa la ri:
1. C H , =  C H - C H  =  C H , + B r,-»C H ,B r—C H  =  C H - C H ,B r
2. C H , B r - C H  =  C H - C H , B r  + B r , -* C H , B r - C H  B r -  
—C H B r— C H ,B r
3. n C H , =  C H - C H  =  C H , ( - C H , - C H  =  C H - C H , - ) „

4. C H , = C - C H  =  C H , ^ *  Д- С Н , -  С  -  C H -  C H , - )
I I

C H , C H , Jn

A setilen  q a to ri ug levodorodlar 
(a lk in la r)

M olekulasida  b itta  ugbog1 tu tg an  ug levodorod lar a lk ip la r  
dey ilad i.

1. C ,H , H —C =  C —H  ase tilen  (etin)
2. C ,H 4 C H , - C s C - H  p rop in
3. C 4H 6 C H , - C H , - C  = C H  bu tin -1
4. C 4H 6 С Н ,—C = C —C H , b u tin -2
F izik  x o ssa la ri: a se tilen  havodan  yengil gaz, suvda kam  

eriyd i, to za  holda deyarli h idsiz .
O lin ish i:
1. C a C , +  2 H ,0  - 1  C a (O H ), +  C ,H ,

2. 2C H 4 1500°c > C ,H , + 3H ,
3. R —С Н ,—C B r,—R '+  2K O H  R - C  =  C - R  +

+  2 K B r +  2 H ,0
4. R—С  =  С —N a +  Br—R ’ -» R—С =  С —R ' +  N aB r 
Kimyoviy x o ssa la ri:

1. нс = сн + н,-к!̂ н , с  = сн,
H ,C  =  C H , +  H , H , C - C H ,
2. Kucherov reaksiyasi: H C s C H  + H - O H  Hi;S04> C H ,-C H O
3. H C b C H  +  H C 1-»C H , =  CHC1
4. C H , = C H + C H , = C H . . . - ( - С Н , -  C H - ) „

I I I
C l C l C l
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5. 2CjHj + 50 j-»4C02 + 2HjO
6. H C =  C H - 5 l^ C H B r  =  C H B r - 5 ^ C H B r 2- C H B r 2

9. H C  =  C H  +  2 [A g (N H ,)21 0 H -*  Ag -  С  =  С -  A g i  +  4 N H 3 + 
+ 2 H 20
10. RC  в  C H  +  [A g (N H ,)2]O H  -  RC =  CAg J, + 2 N H 3 +  H 20
11. H C  =  C H  + H C  =  C H  -» H C =  C - C  = C H 2

12. З Н С в С Н  CM0' c >C t H t

M olekulasida benzo l yadrosi tu tgan  karbosik lik  ug levodo­
ro d la r  a ro m atik  ug levodorod lar dey ilad i.

7. C H - C  в  CH  C H ,-C C 1  =  C H 2 C H 3-C C 1 2- C H .

8. C H , - C  в  C H  +  H ,0  C H 3- C O - C H

A ro m a tik  u g le v o d o ro d la r  
( a re n la r )

CH

0  ‘“^01 0 C ,H ,- C H , о  toluol

1,2-dimetil
benzol
(o-ksilol)

1,3-dimctil
benzol
(m-ksilol)

CH C H ^-C H

1,4-dimetil
benzol
(p-ksilol)

etil benzol 
(C ,H ,C 2H ,)

CH

vinil benzol 
(stirol)
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F izik  x o ssa la r i:  b en zo l — ran g siz , suvda erim ay d ig an , 
o 'z ig a  xos h id li su y u q lik . Q ay n ash  te m p e ra tu ra s i 8 0 ,Г С .  
S o v it i lg a n d a  o so n  q o tib , oq  k r is ta l l  m o d d a g a  a y la n a d i. 
S uyuq lan ish  tem p era tu ras i 5,5°C.

O lin ish i:

1 C6H |4- U 2 ^ 0 ^ c 6H6+ 4H 2

2. C 6H l2-b-E i»C 6H 6 + З Н г

3. 3H C  E CH  СбНб (N  D Z elenskiy , 1927-y.)

4. C 6H ,C O O N a +  N aO H

5. C 6H ||C H 3 Р1:,0(1’с >С 6Н 5СН з + З Н 2 
Kimyoviy x o ssa la ri:

1. C 6H 6 + Вг2 -E e C b ^  c 6H 5Br + H Br
b ro m  b en zo l

2. C 6H 6 + H 0 N 0 2 -M lS O ^  C 6H sN 0 2 +  h 2o
n itro b e n zo l

3. C 6H 5C H , +  H N 0 , ^ C 6H 2( N 0 2) ,C H , +  3H 20
4. C 6H 5C H , +  3 0 -» C 6H 5C 0 0 H  +  H 20
5. 2C 6H 6 +  1 5 0 2-» 1 2 C 0 2 +  6 H 20

6. C 6H6 + 3C12 —̂  C 6H 6C16 (geksaxlorsiklogeksan) geksax- 
loran .

7. C 6H 6 +  3H 2->C6H I2 sik logeksan

8. n C H , =  CH -С Н ,— C H -

9. C 6H 6 +  C l2 А1СЬ > C 6H SC1 + HCI
x lo rb en zo l

10. C 6H 6 + CH,C1 C 6H 5C H 3 + HCI

11. C 6H 6 + C H - C H  = C H 2- ^ ^  C 6H - C H ( C H 3)2
izo p ro p ilb e n z o l
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12. C 6H 5C H , +  C l2 С 6Н 4(С1)СН 3 + HCI

13. С 6Н 5С Н 3 + С12- ^ С 6Н 5С Н 2С1 + НС1
14. 5 С .Н .С Н , + б К М п О . +  9 H ,S 0 1-» 5 С .Н .С О О Н  + 

+ 6 M n S 0 4+ 3K 2S 0 4+ 14Н20

15. С 6Н 5С 2Н 5- ^ ^ » С 6Н 5С Н  =  С Н 2 +  Н 2
16. С 6Н 5С Н  = С Н 2 + Вг2- С 6Н ,С Н В г - С Н 2Вг
17. ЗС ЬН 5С Н  =  С Н 2 + 2 К М п0 4 +  4 Н 20 -»
-  ЗС 6Н 5- С Н ( О Н ) - С Н 2ОН + 2М пО г + 2КО Н

B E N Z O L  H A L Q A S ID A G I O R IY E N T A T S IY A  
Q O ID A L A R I

О 1 -g u ru h  o r iy e n ta n tla r  o r to  va p a ra  — h o la t-  
larga yo ‘n a ltira d i. U larga  —O H , N H 2, —H al, 

k ira d i-
2 -g u ru h  o riy en tan tla r: m eta  — hola tga  y o 'n a l-  
tirad i.
U lar: - N 0 2, - C H O ,  - C O O H , - C O O R . 

S P 1 R T L A R

Bir yoki b ir necha vodorodni —OH gidroksid funksional 
guruhiga alm ashtirgan uglevodorod hosilalari sp irtlar deyiladi. 

U m um iy  form ulasi: C llH 2n+lO H .
C H 3OH m etano l yoki m etil sp irti 
C 2H 5OH e tano l yoki e til sp irti
C3H 7OH C H 3—C H 2—C H 2—OH propanol-1 (birlam chi spirt) 

C H 3— C H —C H 3 p ropan o l-2  ( ik k ilam ch i sp irt)
I

O H
C 4H ,O H  H 3C - C H 2- C H 2- C H 2- O H  b u ta n o l - 1  

(b irlam ch i sp irt)
C H 3 — C H 2 — C H — C H 3 b u tano l-2  (ik k ilam ch i sp ir t

I
O H
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C H 3 —C H —С Н 2 — O H  2 -m e til-p ro p an o l (b irlam ch i)
I

C H ,

O H
I

С Н ,— C —C H , 2 -m etil 2 -p ro p an o l (uch lam ch i)

C H ,

Fizik xossalari. D astlabk i sp ir tla r  su y u q lik la r, C 15H 31OH 
d an  boshlab  qattiq  m oddalar. S p irtla rda  vodorod bog1 m avjud. 
Suvda yaxshi eriydi. Y uqori sp ir tla r  C u H „ O H  d an  bosh lab  
suv d a  a m a ld a  e rim ay d i. Q uyi s p ir t la r  o 'z ig a  xos alkogo l 
h idga ega. U la rd an  key in keladigan  g om olog lar o 'tk i r  h id li, 
b a ’z ilari qo 'lansa  h id li. Yuqori sp ir tla r  h idsiz b o 'lad i. M etanol 
C H ,O H  ju d a  zaharli.

O lin ish i:
1. С ,Н „С1 + K O H -K C 1  +  CsH „O H  -  pen tan o l.

2. C O  + 2 H , 220 m °c ,p,c “,ZnO> C H  O H  _  m etano l

3. C H 2 = C H 2 + HOH 280 30(l°c .7. C H 3—C H ;OH

4. C 6H l2O t -yiS-ii!u 2C 2H 5O H  + 2C O ,

5. RC H  = О + H 2-» R—C H 2OH — sp ir tla r  (b irlam ch i). 
aldegidlar

6. R - C O - R ' +  H 2-  R - C H ( O H ) - R ' (ikkilam chi spirtlar)
k e to n la r  

Kimyoviy xossa la ri:
1. 2 С Н ,—C H - O H  +  2 N a - * 2 C H ,- C H 2- O N a  +  H 2

e ta n o l n a tr iy  e ti la t

2. С Н ,— C H 2—O N a + H O H  C H , - C H 2- O H  +  N aO H

3. C H ,O H  + HCI - S ^ ^ O  +  CH,C1 -  x lo rm e tan .

4. H ,C - C H 2O H  1:>140°c 'HiSO<(kons)> H C  =  C H 2+  H 20
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5. Н3С -С Н 2о [н + н б ]-С Н 2-С Н з t<l4lrq H;so,(icom)t 

CH3- C H 2- 0 - C H 2-C H j+H O H

6. H 3C - C H 2O H  + C uO  C H 3C H O  + C u + H 20

7. H 3C - C H 2O H  +  0 2- 2 C 0 2 +  3 H 20

ў r , I.H.SQ P  ,
& C H 1C - ; 0 -H + H l0 -C H 2- C H ,3 = = t C H ,6  +HOH

\ ) - C H 2- C H 3
9. c 2h 5o h  + h o - n o 2^ c 2h 5o n o 2 + h 2o

10. C H 3 - C H - O H ' — c  =  o  +  h 2
I I

C H , C H ,
ik k ila m c h i p ro p il a se to n (d im e tilk e to n )
sp ir t ;  (p ro p a n o l-2 )

K O ‘P  A T O M  L I S P IR T L A R

C H 2- C H 2 C H 2-  C H - C H ,
I I I I I

O H  O H  O H  O H  O H
etileng liko l g litse rin

Fizik  x o ssa la ri. U la r  sh ir in  t a ’m li, q iyom sim on, rangsiz  
su y u q lik la r , suvda va e ta n o ld a  yaxsh i eriyd i. E tilen g lik o l 
197,6°C d a , g litse rin  290°C da  qaynaydi. E tileng liko l ju d a  
zah arli. U la rd an  an tif r iz la r  tayyorlanad i.

Kimyoviy x o ssa la ri:
1) H O C H 2- C H 2OH + 2 N a -  N aO —C H 2—C H 2—O N a + H 2f
2) H O C H 2- C H 2OH + H C 1-. H 0 C H 2- C H 2C1 + H 20

H
I

3) CH2-O H  C H j-O  о - с н 2
2 I + C u (O H )2—► I C u ' I +  2H 20

c h 2- o h  c h 2- o  ^ o - c h 2

H
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4) С Н 2- О Н  C H 2- 0 N 0 2

C H - 0 H  + 3 H N 0 3 H2S0< »с  H -
I Iсн2-он

1,2,3-trinitroglitserin 

F E N O L L A R  C t H 5O H  -  F E N O L

Benzol yadrosidagi uglerod atom ! b ilan  g id roksil g u ru h  
bevosita bog 'langan arom atik uglevodorodlar fenollar deyiladi. 

OH OH OH
X  X Г
C2-^ pirokalexin 1
fenol I, 2 benzoldiol piragallol

OH
OH

gidroxinon 
1, 4 benzoldiol

C H ,

1, 2, 3 benzoltriol

( ° r 0K
o-krezol
(metilfenol)

Fizik x o ssa la ri: C 6H ,O H
O 'ziga  xos h id li, rangsiz  k ris ta ll m odda.
Suyuq. tem p. 40 ,9 ’C , sovuq suvda oz eriyd i, 70°C d a  h a r  

qanday  n isb a td a  eriydi.
F E N O L  Z A H A R L I! O rg an ik  e ritu v ch ila rd a  eriydi. 
O lin ish i:

1. C6H 5 -  Cl + N aO H  — C6H 5OH  + NaCI
2. C 6H 5- C H ( C H 3)2 + 0 2- C 6H 5- 0 H  +  (C H 3)2CO

kumo! fenol aseton
izopropil benzol

Kimyoviy x o ssa la ri:
1) 2C 6H sO H  +  2 N a -  2C 6H ;O N a + H 2 1
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2) C 6H 5O H  + N aO H  -* C 6H sO N a +  H 20
3) С 6Н 5ОН + ЗВг2- С 6Н 2Вг3О Н +ЗН В г

2, 4 , 6 tr ib ro m  fenol
4) C 6H 5OH + 3 H N 0 3- C 6H 2( N 0 2)30 H +  3 H 20

2, 4 , 6 t r in itro fe n o l ( p ik r in  k islo ta )

06i i 5v.
fenol

Л  Л Я 12'
[ O j + C H 20 — * [ b j  _£

0 0
/ / / /

- C  - C H , - с
\ \
Cl 0

OH6) OH
i 2OH
CtHiOH ,

fenilasetat

chumoli
aldcgidi

OH OH OH

( ^ + H j O  'l(o )Z 2
fenolfarraaldegid polifcnolformaldegid ц

7) ОН О 8) C6H 5O H  + 3H 2 — C6H n O H
1  i! siklogeksanol

0  bebenzoxinon

A L D E G ID L A R

M olek u la la rid a  ug levodorod rad ik a li b ilan  k arb o n il fu n k ­
sional c h u ru h i tu tg an  b ir ik m a la rg a  a ldeg id lar deyild i.

О О
// //

C n H 2nO  yoki R — С  ; — funksional g u ru h i (alde-

H H
gid gu ruh ) b o ‘lgan o rgan ik  b irikm alar.
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1. H —C H O  m etanal yoki form aldegid  (chum oli aldegid).
2. С Н ,—C H O  e tan o l yoki ase taldeg id  (sirka aldegid).
3. С Н ,—C H 2—C H O  pro p an a l
4. C H , - C H 2- C H 2- C H O  b u tan a l

5. C H 3— C H — C H O  2-m etil p ro p an a l
I

C H 3
6. C H , - C H 2- C H 2- C H 2- C H O  -  p en tan a l
7. C H , - C H 2- C H 2- C H 2- C H 2- C H O  -  geksanal 
F iz ik  x o s s a la r i :  m e ta n a l  — o 't k i r  h id l i ,  ra n g s iz  gaz.

35—40%  li e r itm a s i fo rm a lin  d e y ila d i. S o 'n g ila r i  su y u q , 
y u q o rila ri q a ttiq  m oddalar.

O lin ish i:
1) L abora to riy ad a :

R—C H 2—O —H + [0 ] Cu0 y°ki H^ - - . R - C H 0 + H 20

2) S an o a td a :

C H 4 +  0 2 ■500°C-'  - 1->  H -  C H O  + H 20

2C H 3OH + 0 2 Cu°  y0ki ^  » 2 H - C H O  +  2H 20  
K ucherov reaksiyasi:

О

H - C 5 C - H - t - H 20  нД50« «С Н з - С
\

H
C H 2 =  C H 2 + 10] C u ^ ,F e ^ , Pj.t L >  C H , - C H O

C H 3CHC12 +  2 N aO H  ► C H 3 -  C H O  +  2N aC l +  H 20
Kimyoviy x o ssa la ri.

1. R -  C H O  +  Ag20  t,NHi > R -  C O O H  +  2Ag i  «Kumush 
ko'zgu» reaksiyasi

2. R  -  C H O  +  2C u(O H )2 — R -  C O O H  +  2C uO H + H 20
havorang san 4

2C uO H  — C u 20 +  H 20  
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3. H - C H O + H z - ^ U C H a -  ОН
m etanal m etanol

4. R - C -  H + H C N - R -  C H -  C N
I I  I
о  O H

5. H O  H O
I II I II

R — C + : S — O N a -* R — C— S - O N a
II I I II
О ОН н о  о

6. H C O H  + 2Ag20  — C 0 2 + 4Ag 4  + H 20

7. H C O H  + 4C u(O H )2 -»  C 0 2 + 2C u20  + 5H 20

8. 5R C H O  + 2 K M n 0 4 + 3H 2S 0 4 ->
^  5R COOH + 2MnS04 + K2S04 + 3H20

9. RC O H  + 2[A g(N H 3)2JOH -> R C O O N H 4 +

+2Ag + 3N H 3 + 4 H 20

KETONLAR
M olekulasidagi korbonil g u ruh  ikk ita  uglevodorod rad ikali 

b ilan  b o g 'lan g an  o rg an ik  b ir ik m a  k e to n la r dey ilad i.
C „H 2llO yoki R - C -  R ’

I I
О

C H j —С —C H 3 ase to n , d im e til ke ton , p ro p an o n  — 2;
I I
0

C H j—G— C H 2 —C H 3 b u tan o n  — 2.

1 Ъ
C 6H 10O yoki sik logeksanon
C 6H 5 —C— C6H 5 d ifen ilk e to n

i
О
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С Н 3 — С — C6H 5 aseto fenon
II
О

Fizik xossalari: aseton suyuq m odda bo 'lib , 56°C da qaynaydi. 
Y uqori keton lar qattiq  m oddalar. O 'ziga xos kuchsiz hidga ega, 
ayrim  ketonlar hatto  yoqim li hidga ega. Quyi keton lar suvda 
yaxshi eriyd i, b iroq  uglerod soni osh ish i b ilan  e ruvchan lik  
keskin kam ayadi.

O lin ish i:
1. Ik k ila m c h i sp ir tla r  oksid lab  o linad i:

Ю1

CHj C H j

2. C H j -  С = CH  + H 20 — Hgz.t i  .Hi _  C H j - C - C H j

Cl О

a  C H j -  C -  C H j  +  2N aO H  - C H ,  -  С  - C H ,  + 2N aC l + H 20

i  A
/ °

4. C H j - C
\
° \

) C a —-— - C H j -  c -  C H j+ C a C O j
О II

/  О
C H 3 - C N

О
C H j
/ О

5. C6H 5 — C H  - ^ C 6H 5O H  +  C H 3-  С - C H 3

C H j 0
kumol
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Kimyoviy xossa la ri:
1. C H , — С— C H , + 2|H] -* CH, — С H— CH,

li L
о  OH

aseton propanol -  2
2. K etonlar «kumush ko'zgu» reaksiyasini bermaydi.

K A R B O N  K IS L O T A L A R

M olekulasida uglevodorod radikali bilan tu tashgan bir 
yoki bir necha karboksil —COOH guruh tutgan murakkab, 
organik birikm alarga karbon kislotalar deyiladi.

/?
C„H2nt,COOH yoki R -  C^

OH
K arbon  k is lo ta la r  — m olekulalarida uglevodorod radikali 

yoki vodorod atom i bilan birikkan bir yoki bir necha karbok­
sil guruh bo'lgan organik moddalardir.

HCOOH — m etan yoki chumoli kislota.
CHjCOO H — etan yoki sirka kislota.
C 2H 5COOH — propan yoki propion kislota.
C H ,C H 2C H 2COOH — butan yoki moy kislota.
C H j—(C H 2)3—COOH — valerian yoki pentan kislota.
С Н ,—(C H 2)4—COOH — kapron yoki geksan kislota.
C H ,—(C H 2)5—COOH — enant yoki geptan kislota.
C H ,—(CH2)l4COOH — palm itin yoki geksadekan kislota.
C H j—(C H 2)15COOH — oktodekan yoki stearin kislota.
F izik  x o ssa la ri: dastlabki karbon kislotalar o 'tk ir hidli, 

suvda yaxsh i e r iy d ig an  su y u q lik la r . N isb iy  m o lek u lar 
m assasining ortishi bilan kislotalarning suvda eruvchanligi 
kamayadi, qaynash temperaturasi esa ortib boradi. CgH„COOH 
dan boshlab hidsiz, suvda erimaydigan qattiq m oddalar.

O linish i:
1) 2С Н ,—COONa + H 2S 0 4 —U  N a2S 0 4 + 2 C H ,-C O O H

s irk a  k islo ta

85



2) 2С Н 3—(С Н 2)16—COONa + H 2S 0 4 — — *

n a tr iy  s te a ra t

—U  N a 2S 0 4 +  2C H j—(C H 2)I6—COOH
s te a r in  k islo ta

3) 5 C H 3C H 2OH + 4 K M n 0 4 + 6 H 2S 0 4-» 5 C H 3C O O H  + 
+ 2K 2S 0 4+ + 4 M n S 0 4+ 11H20 ;

4) С Н ,-С Н О  + 2Cu(OH)2-CHjCOOH + C u20  +  2H 20 ;

5) C H 3-C C 1 , + 2H 20 - C H ,- C O O H  + 3HCI;

6) C H ,—C N  + 2H 20  +  H C I-C H jC O O H  + N H 4C1;

7) 2C 4H 10 +  5 0 2 —4C H ,C O O H  + 2H 20 ;

8) C H ,O H  +  CO ■-  > C H j—COOH;

9) CO +  N a O H H C O O N a ;
H CO O Na +  H 2S 0 4-2 H C O O H  + N a2S 0 4.
Karbon kislotalarda quyidagi funksional hosilalari mavjud:

//°
1. Angidridlar: R —C^

/ °
R - C

2CH 3 -  COOH P:0i > (CH3C 0 )20 +  H 20
sirka angidrid

О
//

2. Xlorangidridlar: R —С 
\  
Cl

CHjCOOH + PC15-  C H j-C O C l + POCI, + HCI
l-H'
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о
3. M urakkab efirlar:

\
O -  R'

CHjCOOH+ H O C H ,-C H 3COOCH, + H20
sirk a  m etil e firi 
m etil a se ta t

CHj COOCHj + NaOH CH3COONa + CH3OH 
О

/ /
4. Amidlan R -C ^  + C H ^O O N H ,—^  CH3- C 0 N H 2 + H20

N H 2

YOG'LAR
Yog‘la r  — uch atom li spirt glitserin va yuqori molekular 

karbon kislotalarning murakkab efirlari.
CH 2- 0 -  C O -  R

i  H - O -  C O - R ’

<*:h 2- o -  c o - r ’
Kimyoviy x o ssa la ri:

1. C H . - O - C O - R  C H .- O H
I I

C H  — O — C O — R + 3 N a O H  -> C H  -O H + 3 R C O O N a

(î Hj—о—co —r (!:h2- oh
2 C H 2- 0 -  C O -C 17H33 CH2- 0 -  C O -C 17H35

CH —О - СО—С17Н3з +3H 2 - ! ^ -  CH - O -  C O -C 17H35

<1;н2- о -  с о —с 17н 3з <I:h 2- o -  c o - c ,7h 35
glitserin trioleati glitserin tristearati

(suyuq yog ) (qattiq  yog )

3. To'yinm agan yuqori m olekular karbonkislota qoldiqlari 
suyuq yog'larda, to 'y inganlari esa qattiq yog‘larda bo'ladi. 
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A Y R IM  K A R B O N  K IS L O T A L A R

1. C6H 5COOH — benzoy kislota.
г ^ ч - с о о н

2. COOH-  ortoftal kislota.

3. H O O C -(o } -C O O H  -  tereftal kislota.

О
//

"C\
OH

akril kislota.

О
//

5. C H , = CH — C H , — С — vinilsirka kislota

О
II

\  
OH

6. C H , =C — С — m etakril kislota
I \

О
//

7. C H , — CH = CH — С — kraton kislota.
\ 
OH

8. CH,

n C H ,= С

COOCH3
m etil m etakrilat

CH3
I

-C H j- C -
I
COOCH,

polim etilm etakrilat 
(organik shisha)

Kimyoviy x o ssa la ri:
Karbonil guruhda elektron zichlik kislorod atomi tomon 

siljiganligi uchun uglerod atomi qisman musbat zaryadlanadi. 
Natijada uglerod elektron zichlikni gidroksil guruhdan tortadi



va vodorod atom i sp irtla r m olekulasidagiga n isbatan bir 
muncha aktivlashadi.

1. 2HCOOH + C a-»C a(H C O O )2 + H 2t
2. HCOOH + N aO H -»H C O O N a+ Н гО
3. 2CHjCOOH + N a2C O ,- 2C H 3COONa + C 0 2 + H 20

4. 2C H 3COOH —b °i->  (C H ,C 0 )20  + H 20

5. c h 3c h 2- c o o h  + c 2h so h  1,Нг50< >

l,HiS0< > C H ,—C H j—COO C2H5 + H 20 .

6. C H ,- C H 2- C O H  + Br2— —

— —  C H 3-C H B r - C O O H  + HBr

7. H C O O H  H3S0< >C 0 t + H 20
8. HCO OH+ CI2 > C 02 +2HCI

9. H CO OH + Ag20  NHJ >2Ag + C 0 2 + H 20

Uglerod, kislorod va vodoroddan tashkil topgan. Murakkab 
moddalarga uglevodorodlar deyildi.

HCOOH F* HCOO + H

LG LEV O D LA R

р н  ‘p H
H - C - O H  H - C - H  H - C - O H

H O - C - H
H - C - O H  H - C - O H  H O - C - H

H - C - O H
H - C - O H  H - C - O H  H - C - O H

H - C - O H
CHtOH СНзОН H - C - O H

CH,OH
C H 2OH

(pentoza)
C5H 10O5

dezoksiriboza
(pentoza)
C5H10O4

glukoza
(geksoza)
CsHioqs

fm itoza 
(eeksoza) 
c  6й 120s
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сн,ш o ^ H  
с  н Н С

н  I I
ОН о н

с н .о н

сн .ои

frnkto/я

a-glukoza
shakli

HOCHxZ0 \ r ) H

н ^ 1 _ н ^ с н 2о н -

dezoksiriboza

< °

н - Й н
I )

ГH O - C - H 5 -
l  * "

H - C - O H

H - C - O H
кенрн

aldegid shakli

CH2OH

но

н.он

Д-glukoza
shakli

► Г 0
" H O - C - H

OH H
fi — fmkloza

H O C H rZ v X T H 2OH 

—  h \ H  H ( ^ h 

H -C -O H  ОН Н

H - ^ -O H  

CHjOH

a  — frukloza

H O C H i/ \ o h  

h\ h h/ h

OH OH 
■ riboza

^ O

H - C - O H  —̂ •
I

H - C - O H

H - f - OH aldegid 
CHjOH shakli
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HOHjC HOH7C

он н н - с - о н  он н
в — dezoksiriboza „  J ,  a — dezobiriboza

Н- (Г~ОН aldegid 
CH2OH shakli

G LUK OZA

Glyukoza (uzum qandi) C6H l20 6.
Fizik xossalari: glukoza sh irin  ta ’m li, rangsiz kristall 

m odda, suvda yaxshi eriydi.
Olinishi:
1. Fotosintez:
6 C 0 2+ 6H 20  C6H 120 6 + 6 0 2
2. A. Butlerov— 1861-y.

О

6 H -  С  - ■Ca- C<H|20 8
\  glukoza
H

form aldegid

3. Sanoatda:

(C6H l0O5)n + n H 20 - jl2§g,-> n C 6H ,20 6
k rax m al g lu k o za

4. c 12H22o„ + н 2о - ^ с 6н 12о 6+ C6Hl20 6
sa x a ro z a  g lu k o za  f ru k to z a

5. (C6Hl0Os) -> (C6H|0O5) -> x c l2H22o„ - » n c 6Hl2o 6
k rax m a l d e k s tr in la r  m a lto za  g lukoza

(sax aro za  
izo m eri)

Kimyoviy xossalari:
1. Glukozada 5 ta gidroksil guruh borligini uning 5 ta 

sirka kislota qoldig'i birikishdan aniqlanadi.
Kumush ko‘zgu reaksiyaga kirishadi:
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2. C H 2O H -(C H O H )4-  o '  +A g20 - ^ C H 20 H -

H
(CHOH)4 COOH + 2Ag I

glukon kislota

О
//

3. СН2О Н -(С Н О Н )4-  С + 2C u(OH)2 - C H 2O H -

H
-(C H O H X - COOH + Cu20  i  + 2H20

о
//

4. C H 2O H -(C H O H )4-  С + 2 [ H ] - C H 2O H -

H
-(C H O H )4-  C H 2OH

sorbit -  glukakol

5. Spirtli bijg'ishi:
C6H l20 6 -»  2C2H sOH + 2 C 0 2 ^
6. Sut kislotali bijg'ishi:
C6H 120 6 -> 2 C H ,-C H (O H )-C O O H
7. Moy kislotali bijg‘ishi: ^  ^
C 6H |20 6 -♦  C H - C H - C H - C O O H +  2C02+ 2 Hz 
Saxaroza —C l2P220 H — disaxarid.
F izik xossasi: toza saxaroza — sh irin  t a ’m li, rangsiz 

kristall m odda suvda yaxshi eriydi.
O linishi: U, asosan, qand lavlagi va shakarqam ishdan 

olinadi.
Kimyoviy xossalari:
C ,2H 220 M + H zO - Ht S0<;l C > C|.H,20 6 + C6H I20 6

g lu k o za  f ru k to z a
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K r a x m a l - ( C 6H l0O s)„

CHjOH Л CH,OH

H OH H
kraxmal a  —glukoza qoldiqlaridan iborat.
Fizik xossa la ri: kraxmal oq kukun, sovuq suvda erimaydi, 

issiq suvda bo'kib kleyster hosil qiladi.
O lin ish i: kraxmal ko‘pincha kartoshkadan olinadi. 
Kimyoviy xossa la ri:

I. (С6Н |0О5)п+ п Н 2О - И ^ Г С - >  nc6Hl2o6
g lukoza

2- (C6H |0O5)n -> (C6H |0O5)m -> «с12н22ои -> "C6H ,20 6
k rax m al d e k s tr in la r  m a lto za  g lukoza

Sellu loza — (C6H l0O,)n
CH,OH

H OH
Selluloza /S-glukoza qoldiqlaridan iborat.
Fizik xossalari: selluloza — tolasim on m odda, suvda ham, 

oda tdag i o rgan ik  e ritu v ch ila rd a  ham  erim aydi. U ning 
erituvch isi «Shveyser reaktiv i»  — m is ( I I )  g id roksidn ing  
am m iakli eritm asidir.

O lin ish i: selluloza paxtadan, yog'ochdan ajratib olinadi.
Kimyoviy x o ssa la ri:
•• (Ct H l0O ,)„+ n H 2O Н^ ( > nC6H l20 6.

g lu k o za
2. [C6H ,0 2(0 H )3]n+ 3nCH 3COOH ->

-> [C6H ,0 2(0 C 0 C H 3)1]n+ + 3nH 20 .
se llu lo za  tr ia se ta ti
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3. 1С4Н70 2(0 Н ) ,] .+  Зп HN O, ->
-> [C6H ,0 2( 0 N 0 2))1„+ + 3nH 20 .

se llu lo z a  tr in it r a t i  
(p iro k s ilin )

4. 1С6Н70 2(0 Н )3]п + 2nH N O ,
[C6H70 2( 0 N 0 2)2(0H )J„+ 2nH 20 .

selluloza dinitrati 
(kolloksilin)

A M IN L A R

Ammiakdagi N H 3 bitta, ikkita yoki barcha vodorod atom- 
larining uglevodorod radikallariga alm ashingan m urakkab 
m oddalarga am inlar deyiladi.

C nH 2ot3N —to'yingan am inlar
1. C H 3—N H 2 —metil amin
2. C 2HS—N H 2 —etil amin 
Birlamchi am inlar: R—N H 2
Ikkilam chi am inlar: R—N H —R'
Uchlam chi am inlar: R — N —R'

Fizik xossalari: am inlar am m iakning hosilalari boMganligi 
sababli uning xossalarini takrorlaydi. Quyi am inlar odatdagi 
sharoitda am m iak hidli gazlar, o 'rta  a ’zolari kuchsiz hidli 
suyuqliklar, yuqori am inlar hidsiz va qattiq moddalar. 

O lin ish i:
1. 2N H 3 + C H 3C 1 -> C H 3N H 2 + N H 4C1

m e tila m in
2. R N 0 2 + 3H2-> R N H 2 + 2H 20
3. R N 0 2 + 3Fe + 6HC1 R N H 2 + 3FeCl2 + 2H zO
4. R N 0 2 + 2Al + 2K 0H  + 4H 20 - >  R N H 2 + 2K IA 1(0H )J
5. [C H ,N H 3]CI + NaOH —̂ » C H 3N H 2T + N aC l + H 20  
Kimyoviy xossa la ri:
1. r n h 2 + h 2o ^ i r n  h 3j * + o h -
2. C H 3N H 2 + H C I ^  [CH3N H 3|C1

m etila m m o n iy
x lo rid
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3. R N H j + H N 0 2 -> ROH + Nj t  + H 20

4. 4C nH 2nt3N + (6n+ 3)02 = 4 n C 0 2 + 2N, + (4n + 6)H 20

5. 4C H 3N H 2 + 9 0 , -> 4 C 0 , + 2N, + 10H2O 

A m inlarn ing  asoslik  xossasi:

(CH3)3N>(CH3)2N H >C H 3NH2>N H 3>C 6H5NH2>
>(C6H5)2NH>(C6H5)3N.

n h 2

A nilin — C j H jN H ,  ( o )

F izik  x o ssa la ri: anilin  — o'ziga xos biroz hidli, rangsiz 
moysimon suyuqlik. U suvdan biroz og 'ir va unda kam eriydi, 
lekin sp irt, e fir va benzolda yaxshi eriydi. Juda zaharli. 
Havoda oksidlanib qo 'n g 'ir tusga kiradi.

O lin ish i: N .N .Z in in  usuli:
1. C6H sN 0 2 + 3(N H 4)2S -> C6H 5N H 2 + 3S + 6N H 3 + 2 H ,0

2. 4C6H 5N 0 2 + 9Fe + 4 H ,0  = 4C6H5N H 2 + 3Fe30 4
3. C6H 5N 0 2 + 3H2 -> C6H 5N H 2 + 2 H ,0
4. C6H 5N 0 2 + 2A1 + 2NaOH + 4 H ,0  ->

-> C4H sN H 2+ 2N a|A I(O H )4]
Kimyoviy x o ssa la ri:

1. C6H 5N H 2+ H C l->  IC6H SNH,]C1



A M IN O K ISL O T A L A R
Uglevodorod radikalida am inoguruh (—N H 2) va karboksil 

(—COOH) guruh tutgan organik kislotalar am inokislotalar 
deyiladi.

Fizik xossalari: am inokislotalar yuqori tem peraturalarda 
(250"C dan yuqorida) suyuqlanadigan rangsiz kristall m odda­
lardir. Suvda oson eriydi, efirda erimaydi.

Olinishi:
CH3—CH —COOH + 2NH3-»CH3— C H -C O O H  + NH4Cl

H3N -  CH -  COOH
I

C H 3
Cl

Cl
Kimyoviy xossalari:

1. H ,N — CH— COOH + HC1-
I

CH3

2. H ,N — CH— COOH + NaOH -> H ,N  — CH— COONa + H ,0
I I

C H, CH,
3. h 2n - c h - c o o h +c 2h 5o h — *-*

I
CH,

-  h 2n - c h - c o o c 2h 5+h 2o

CH,
4. H2N -  CH —COOHr±+H 3N -  CH -C O O  (ichki tuz; bipolar)

CH, <^H,
CH, О H R '
I II  --------------, I I

5. H 2N - C H - C 4 0 - H _ + H + - N —С Н -С О О Н -»
CH, o' h ' r""
I II I I

-  H 2N - C H -  c - n -  C H - C 0 0 H  + H20
d ip ep tid
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С Н , о CH
-> [H ,N -C H (C H 3)COOH]CI + [H ,N —CH (C H ,)C O O H ]C l; 
7- H ,N —C H —C—N H —C H —COOH + 2 КОН-»

I II I
C H, О CH,

H ,N —CH— COOK+H2N - C № -  C 0 0 K + H ,0
I I

CH, CH,

A Z O T L I  G E T E R O T S IK L IK  B IR IK M A L A R

CH

Piridin 115‘C da qaynaydigan badbo'y rangsiz suyuqlik. 
O lin ish i:
2HC = C H +H C  = N ->  C ,H 5N

ase tile n  s ia n id  k - la  p ir id in  

Kimyoviy x o ssa la ri:

Piridin CsH 5N

Fizik  x o ssa la ri: •N

CH
1. H C / ^ C H

CH

0
н с / Ч ч С Н

+НС1 -
н с ч У сн

•N
(.isos xossasiga ega) Н

piridin xlorid

2 CH
h c ^ N c h

CH
НС |C -N O ,+  H ,0

N N
3-nitropiridin



piridin
NHNa N H ,

I

HCr ^ iCH J h o  Н С / Ч е н

H c l3 J c H  hcC S J ch
N N

4 -arainopiridin

HC CH// wH C . ,CH
N 
I

H

Fizik xossalari: suvda kam eriydigan rangiz suyuqlik, 
uning qaynash tem peraturasi 130‘C.

1. HC-------CH HC------ CH

u J i  3 CH + H cf J^CH +i"H2
I I

H к
(kislotali xossaga ega) kaliy pirrol

2. HC-----CH------------------------ H2C------ CH2

H c f  З с н  + 2H , * H2cL / C H j
N

I I
H H

pirrolidin



Pirim idin C4H4N 2 Purin CSH4N 4

CH CH N
S '?  x  CH ^  с  \

I  I I  I  I I  CH
HC% /С Н  HC^t /

N N N

H

P I R I M I D I N  A S O S L A R I

ОН о
С H д

N *  ,.с ____ V ^ - C H
I I' ^  I II

/ СЧ / С z P x  / С Н
HO N Cf N

H
u ra ts il  (2 ,  4  — d ig id ra k so p ir im id m )

C4 H4 n 2 o 2

ОН О
i  4  Д

T  X||C" CHL _  Г  iP-CH: 
Л х / с н  *—  Г»» / Ь н

H O  N  c r  N

H
t im in  (2 , 4  — d ig id p o k s o -5 -m c ti lp ir im id in )

c 5 h 6 n 2 o 2 
n h 2 n h 2
с  1

N - *  ' Ч С Н   ,  N ^ C H
I II ^  I И

C ^  / С Н  с
HO N о  'N

I
H

sitozin (4-ammo-2-gidroksopirinudin) C4HsN 30  
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P U R IN  A S O S L A R I

N H ,
I

С N
%

I II CH
н с ^  / С \  /

N N
I
н

adenin (6-aminopuriii) C5 H5 Ns

ОН О
I II

С С N
Ч'С /  Ч  " Х /  %.

I II СН t = ;  I II CH
C ^  / C \  /  C ^  / C \  /

N N  U M  N Nh 2n  i h 2n

н н
guanin (2-amino-6-gidroksapurin) C5H5N 50

N U K L E IN  K IS L O T A L A R

Barcha tirik  hu jayralarning eng m uhim  kom ponentlari 
nuklein  k islo ta lardan  tash k il topgan. Bu m oddalar irsiyat 
x u su s iy a tla rin in g  av loddan-av lodga   tish in i boshqarib  
tu rad i.

Nuklein kislotalarning monomer bo‘g‘ini m ononukleotid- 
lar bo 'lib , u lar tarkibiga p irim idin yoki purin  asoslarning 
q o ld iq la ri, ug levod lar kom p o n en ti— riboza yoki dezok- 
siriboza lar va ortofosfat k is lo ta larn ing  qoldiq lari kiradi. 
R ibonuklein kislotalar R N K  —riboza qoldig'iga ega bo'lgan 
nukleotidlar
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H —О—C H , r> I asosl

О ОН

Н - О - Р - О - Н
II
О

D ezoksiribozanuklein  k islo ta lar D N К — dezoksiriboza 
qoldig’i bo'lgan nukleotidlar.

0 ‘zaro vodorod bog'lanishlar orqali bir-biri bilan birikkan 
asoslar kom plem entar yoki b ir-b irin i to 'ld iruvch i asoslar 
deb ataladi.

Asoslarning b in  albatta purin asos, ikkinchisi pirim idin 
asos bo'lishi kerak. T im in albatta adenin bilan, sitozin esa 
guanin bilan juft hosil qiladi.

O qsillar m olekulalari m urakkab tarkib va tuzilishga ega 
bo'lgan azotli yuqori m olekular organik m oddalardir. 

1888-yilda A.Ya. Danilevskiy —C— N — peptid  bog'i

1. O qsillarda uzunasiga ketm a-ket joylashgan am ino- 
kislotalar bo‘g‘inlaridan iborat polipeptid zanjir oqsil moleku- 
lasining birlam chi strukturasi deyiladi.
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2. Oqsil m olekulasining spiral shaklini eslatuvchi fazoviy 
konfiguratsiyasi —С — va —N — g u ru h lar orasida juda

О H

ko‘p vodorod bog 'lar borligi tufayli oqsiln ing ikkilam chi 
strukturasi hosil bo'ladi.

3. Fazoda spiral shaklida buralgan polipeptid zanjir — 
oqsilning uchlamchi strukturasini hosil qiladi. U nda—disulfid 
(—S—S—), m urakkab efir, tuz ko 'priklar bo'ladi.

4. Oqsilning to'rtlamchi strukturasi—bunda ba’zi oqsil makro- 
molekulalari bir-biri bilan birlashib yirik agregatlar hosil qiladi.

R angli rcak siy a la ri:
1. Oqsil eritm asiga kam roq m iqdorda natriy  peroksid 

eritm asidan quyib, unga tom chilatib mis (II) sulfat eritmasi 
qo 'shilsa qizil-gunafsha rang paydo bo'ladi.

2. Konsentrlangan HNO, bilan sariq rangga bo'yaladi.
3. Q o'rg 'oshin (II) asetat eritmasidan solib, unga natriy 

gidroksid qo'shib qizdirilsa, qora rangli cho'kma tushadi. Bu S 
borligini bildiradi.

Y U Q O R I M O L E K U L A R  B IR 1 K M A L A R

O lin ish i:
1. nC H 2 = C H 2-> ( - C H 2- C H 2- ) n

etilen p o lie tilen

2. nC H 2= C H - ( - C H - C H - ) n

CH, CH,
p ro p ilen p o lip ro p ile n

3. n CH2 = CH ---► ( -  CH2 -  CH —)n
I

H C -^C^ C H
IIII

HG*s. / С Н  
CH

p o lis tiro l

НО** / С Н  
CH 

stirol
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Cl Cl
v in ilx lo r id  p o liv in il  x lo rid

5. nC F2 = C F 2- ( - C F 2- C F 2- ) n
1,1 2 ,2  te t r a f to r  p o lite tra fto re te le n

e tilen  (te flo n )

О
и

6. nC H 2 = C  — С

О о - с н ,
\ \ /  с

* (- сн2 -  i - ) п 
(1:н, о - с н 3 (̂ н,

m etil m e ta k r i la t  p o lim e ti lm e ta k r ila t

7. nCH2= C H  ( - C H 2-  CH —)n

L n i  = n
a k r i lo n itr i l  p o lia k r ilo n itr i l

8. nCH2 = CH -  O -  C -C H 3-

ii

o -
- c h 2-  i n

CH,

v in ila se ta t

9. nCH2 = C H - C H  = CH2 -
butadien - 1 , 3  
divinil

10. nCH2 = C - C H  = CH2 

d:H,

p o liv in ila se ta t

Z-CH 2 CH2-
\  / c=c 
/ \

H H

( '- C H ,  C H .—
\  /c = c 
/  \

, H 3C H ji
izopren kauchuk
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11 nCH, = с - с н  = сн2i,
хЬфгеп

-C H  C H  -

\ /c = c 
/ \

Cl H
хЬфгеп kauchuk

12. n

OH
I

H C < S > C H
I U  I , + (n-1) CH20  

H C x  / С Н  
CH

OH
I

OH
I

HC" o  P f Hj_f o P_,CH2
h c C V c h  

CH

OH
I

c .

C \  /С  J
с

.of
HCx. / С Н  

CH

C +(n-l)H 20

fenolformaldegid smola
COOH
I

Н С ^ Г " С Н

13"  „ к 0 Л н  + | " - 1>
с  о н  ОН
С ООН etilenglikol

terefial k-ta

И СН (I 
- С Н , -  О -  С -  С < >  С -  С -  О -  СН2

I О  IН С < -> С Н  
СН

lavs ап
14. n H 2N (C H 2)6N H 2 + пН О О С (С Н 2)4СООН -

g e k sam e tilen d ia m in  a d ip in  k is lo ta
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ч
С = 0+Н ,0;

-  ( - N H - ( C H 2)6- N H - C O - ( C H ,) 4- C O - ) ll + 2пН ,0
neylon

, о
15. сн2-  сн2-  сС,   СН2-  СН2-  СН2

I Ч н
СН2 -С Н 2 -С Н 2 -  N4  СН2 -С Н 2 -  NH

6-aminogeksan kislota kaprolaktam
СН2- С Н 2- С Н 2

ЧС = О NH—(CH2)s— С О -).
СН2 —СН2 — NH kapron-poliamid tola

a -A M lN O K lS L O T A L A R

Nomi Formulasi
Glitsin H2N -C H  ,-C O O H
Alanin H . N - C H -  COOH

Valin H2N - C H -  COOH 

^Н (С Н з)2
Leysin H , N - C  H -  COOH

<!:h . -  c h -  c h .

и
Izoleysin H2N - C H -  COOH 

d:H(CH))c2H5
Sistein H2N — CH— COOH 

<t:H2SH
Metionin h 2n -  c h -  COOH 

<!:h 2- c h 2s c h 3
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Jadvalninf> davomi
Nomi Formulasi
Serin HjN - C H - C O O H  

<!:h 2 OH
Treonim H jN - C H - C O O H

i  h ( c h , ) o h
Fenilalanin H2N - C H -  COOH 

C^H -Q H ,
Tirozim H2N - C H -  COOH

(*:h 2 - < g b  OH

Asparagin kislota H2N - C H - C O O H

(I:h 2c o o h

Glutamin kislota h 2n  -  С Н -С О О Н  
1

(C H 2) - N H 2
Glutamin h 2n  - C H - C O O H

<{:h - c h 2- c o n h 2
Lizin h 2n - c h - c o o h  

1
(CH;) - N H 2

Arginin H2N - C H  -  C O O H

((^ H ,) ,-  N С = NH 
1 1

H n h 2
Arginin H2N - C H  -  C O O H

( i n , ) , -  N С = NH 
1 1

H n h 2
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Jadvalning davomi
Nomi Formulasi

G istidin H2N -C H -C O O H

CH j —C = C H  
1 1

CH
Triptofan H jN —CH—COOH

1 .c .
C H , - C — C ^ ^ c

II 1 II

y c v c

H
Ayrim muhim organik sintezlar:
1. Vyoler. 1828-yilda anorganik moddalardan mochevina sintezi. 
NaOCN MNH^SO. >N h 4OCN gurh. y N h 2CONH2

mochevina
2. Zinin. 1824-yil nitrobenzoldan anilan olish.
C6H sN 0 2 + 3(N H 4)2S -> C6H 5N H 2 + 3S + 6N H, + 2HzO
3. Vynrs. 1854-yil uglevodorodlar sintezi:
2RHal + 2Na-» R—R + 2N aH al(H al—Cl, F, Br, J)
4. Bcrtlo. Noorganik m oddalardan m etan sintezi 
CS2 + 2H 2S + 8Cu -* CH4 + 4C u2S
1854-yilda yog1 sintezi:
C jH jCOH), + 3RCOOH -  C3H 5(OOCR), + 3H20
g litse r in  k a rb o n  k - ta

1855-yilda etilendan etil spirt sintezi:
C 2H4 + H 20 C 2H 5OH
1863-yilda metilen oddiy m oddalardan sintezi:
2C + H 2 qizdirish > C 2H 2 
1866-yilda asetilendan benzol sintezi:

3C2H 2 qizdirish > C6H6
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5. Butlerov. 1961-yilda form aldegiddan oddiy uglevodlar 
sintezi:

6C H 20  Ca(0" k  > C 6H 120 6
6. Kucherov. A setilendan sirka aldegid sintezi, 1881-y.

О
/ /

НС = CH + H 20 — CH,  С

H
7. Lebedev. Butadien kauchugi sintezi, 1928-y.

2C2H 5OH C4H6 + 2H20  + H2

xC4H6- ^ ( C 4H6)x.
Organik kimyodan muhim qoidalar:
1. Markovnikov qoidasi:
CH, -  CH = CH2 + HC1 ->• СН,— C H - C H ,

C l
2. Markovnikov qoidasiga teskari:
C I - C H 2- C H = C H 2 + HC1 -  C I - C H 2- C H 2- C H 2- C I

OH
I 

3. с н , - с  = сн  + н2о - » с н ,-  C = C H 2 + H 20

OH
I

СН, -  С - С Н з  

OH

• С Н з - С - С Н , + H20  

0
1 ta  uglerod atom ida bir vaqtda 2 ta —OH— gidroksil 

guruh mavjud bo‘la olmaydi.
О

//4. CH = C H + H -O H -[C H 2= C H -O H I-* C H ,-C

H
qo'shbog* tu tgan  uglerod a tom ida —OH gidroksil guruh  
bo‘la olmaydi.
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