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1. Guruh elementlarining
umumiy tavsifi;

2. Kislorod va uning birikmalari; 1. 16-guruh elementlarining

3. Oltingugurt va uning olinishi va xossalari;
birikmalari; 2. Selen, tellur va poloniy

4. Oltingugurtning kislorodli birikmalari va xossalari:
birikmalari. 3. 16-guruh elementlarining

farmatsiyadagi ahamiyati.



Xalkogenlarning davriy jadvaldagi o'rni

IUPAC Periodic Table of the Elements
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INTERMATIONAL UNION OF

PURE AND APPLIED CHEMISTRY

Picture taken from Dalton Trans., 2019, 48, 9408-9421;
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Xalkogenlarning umumiy xossalari

0 S Se Te Po
I (covalenty M 74 104 117 137 140
I (jon) NN 140 184 198 221
I, kj/mol 1310 1000 941 870 812
N.E.M. 3.4 2.6 2.6 2.1 2.0
T,, °C -218 113 217 450 254
T, °C -183 445 685 990 960

Data source: Atkins, P. W. Shriver & Atkins’ Inorganic Chemistry; Oxford University Press: Oxford; New York, 2010.




Kislorod

Dastlab Scheele olgan. J.Pristli 1774-yilda HgO dan olgan.
A.Lavuaze havoda tarkibida topgan.
2KMnO, = K,MnO,+ MnO, + O,
2KCIO4 = 2KCI + 30,
2NaNO, = 2NaNO, + O,
Laboratoriyada olinishi: 4MnO, = 2Mn,0O5 + O,
5H,0, + 2KMnO, + 3H,SO, = MnSO, + K,SO, + 50, + 8H,0
Xossalarti:
K+ 0,=K0,; 2Na+ O, =Na,0,; 2NO + O, = 2NO,
cC+0,=C0,; CH,+20,=CO0O,+2H,0; 25r+ 0O, =25rO
P, +502-2P Oc; SiH +202-S|02+2H O
2H2 + O, = 2H,0; ZZnS + 30, =2Zn0 + 2SO0,

:0 ++= O: yoki :.0=0.:
O-0O bog’ oralig’i 0,1207 nm.
Dissotsatsiyalanish energiyasi 494 kJ/mol.



"' Dikislorod
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https://socratic.org/questions/how-do-i-fill-bonding-and-antibonding-orbitals
https://chem.umn.edu/magnetic-properties-liquid-oxygen

Kislorod

-2 0.d. H,0O, oksidlar. -1 0.d. H,0,, Na,O, O o.d.
KO, (K, Na, Cs); o.d. +2 OF.,
OF, kuchli oksidlovchi, och-sariqg rangli gaz.

2F,+ 2NaOH = OF, + 2NaF + H,0O
O,F, — ftorid dioksidi. Oson uchuvchan. Qizil suyuglik.
O,F, — xossalari H,O, ga o’xshash. +4 -2

+4 0.d. ozon. 00,

Os — ilk bor 1785-yil Van-Marum o‘rgangan. 1922-yil
toza O3 — Razenfold va Jvab olganlar. Os — ko’k, o’tkir
hidli gaz, gaynash.h. - 251,5°C.



" Trikislorod - ozon

Ozon tabiatda va laboratoriyada ARCTIC OPENING

A rare and record ozone hole has formed over the Arctic. An opening
in the ozone layer appears each spring over the Antarctic, but the

kiSlO ro ddan Sintez qilinadi . last time this phenomenon was seen in the north was in 2011.
23 March 2019 23 March 2020

Metallarni oksidlaydi (Hg, Ag):
Hg + O; - HgO + O,

2Ag + O; - Ag,0 + 0,

PbS + 40, —» PbSO, + 40, e ——

100 200 300 400 500 600 700

ZKI + O + H SO _)I + K SO + O + H O Total ozone (Dobson units) enature

Picture taken from Nature 2020, 580, 18-19;
https://ozonewatch.gsfc.nasa.gov/monthly/NH.html 9



https://ozonewatch.gsfc.nasa.gov/monthly/NH.html

Ozon

30,=20,;-92,0 kJ
Metallarni oksidlaydi (Hg, Ag):
Hg + O; =HgO + O,
2Ag + O; =Ag,0 + O,
PbS + 40, = PbSO, + 40,
2KI + O; + H,50, =1, + K,SO, + O, + H,0O
Kally ozonid qizil rangda:
K+ O;=KO;,
104 mg/l konsentratsiyada organizmga yomon
ta’sir qiladi. Suvni sterillash maqsadida ishlatiladi.
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Oltingugurt tablatda

Pirit - FeS,

Xalkopirit - CuFeS, Sfalerit - B-ZnS Kinovar - HgS

Pictures taken from https://geology.com/minerals/chalcopyrite.shtml; https://www.svetmineralu.cz/magazin/sfalerit-kamen-uzemneni/;
https://www.pinterest.com/pin/845410161278146362/; https://seology.com/minerals/sulfur.shtml; https://en.wikipedia.org/wiki/Pyrite;
https://en.wikipedia.org/wiki/Sulfide_mineral; last accessed: 22.04.2020
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https://geology.com/minerals/chalcopyrite.shtml
https://www.svetmineralu.cz/magazin/sfalerit-kamen-uzemneni/
https://www.pinterest.com/pin/845410161278146362/
https://geology.com/minerals/sulfur.shtml
https://en.wikipedia.org/wiki/Pyrite
https://en.wikipedia.org/wiki/Sulfide_mineral

Oltingugurt

FeS — temir kolchedani; ZnS — rux aldamasi; PbS — qo’rg’oshin
yaltirog’i; BI,S; — vismut yaltirog’i; CaSO, « 2H,0O — gips; BaSO,;
MgSO, * 7H,O;  Na,SO, * 10H,0 — glauber tuzi.

S sariq kristall. qay.h. 112,8°C. Suvda erimaydi; CS,, C;H; da
eriydi.

Rombik — S. 95,6°C dan past haroratda bargaror.

Monoklinik. yoki prizma. 96,6°C dan yuqori

Monoklinik yoki prizma.

95,6°C da uzun ignasimon kristallar hosil giladi.

119°C da suyuqglanadi, 160 °C da qo’ng’ir, 250°C yopishqoqligi
pasayadi. 400°C da ogadigan suyuqlik va 446,6°C gaynaydi.

Past haroratlarda. Sg. Bug’ tarkibida Sg, S;, (500°C), 1000°C S, va
2000°C - S.

S8 — molekulasi tojsimon shaklga ega.



Oltingugurtning olinishi

Frash (Frasch) jarayoni
Sulfur rises to
Boshqa usullar: the surface
FeAsS, > FeS+ S+ As
CaSO, +4C — 4CO + CaS
CaS + H,0 + CO, = H,S + CaCO; Hot air froths
the sulfur

O’zbekistonda ham qo’llaniladigan us
2H,S+ 0, = 2S + 2H,0

Oltingugurt tog'i

2H,S + SO, = 3S + 2H,0

Pictures taken from from https://geology.com/minerals/chalcopyrite.shtml; https://en.wikipedia.org/wiki/Frasch process;
last accessed: 22.04.2020 1 3



https://geology.com/minerals/chalcopyrite.shtml
https://en.wikipedia.org/wiki/Frasch_process

Oltingugurt

Olinishi: Dastlab Amerikada Frash usulida olingan. 170°C da
suv bug’ini quvur orqali o'tkazish. S ga tegsa, eriydi va sigilgan
gaz orgali yer yuzasiga chigariladi:
FeAsS, = FeS+ S +As
2H,S + SO, =3S + 2H,0
CaSO, +4C =4CO + CaS
CaS + H,0 + CO,=H,S + CaCO,
2H,S + O, =2S + 2H,0
Tibbiyotda S:
Na,S,0,; + H,S0, = H,S5,0, + Na,SO,
H2S:0: = H.O + SO: + SY
CS2, qora porox, gugurt, S li bo’yoqlar, sulfit kislota va h.k.
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Oltingugurt allotropiyasi

Allotrope Melting point*/°C Appearance
Allotroplk Shakllar - blr ........................................................................

=) Gas Cherry red
elementning turli tuzilishli S, 50d TR
shakllari. 5 39d Yellow

a-S, 113 Yellow
Polimorfik o’zgarish - kimyoviy BS, 119 Yellow

s : S 107 Pale yell

tarkibni o’zgartirmagan holda s R

S 0d Yellow green
moddaning bir kristall fazadan S 148 Pale yellow
boshqasiga o’tishi. Bunda kristall i e R

s 124 Pale yellow
tuzilishi o’zgaradi. S 104 Yellow

* d, decomposes.

Pictures taken from ; IUPAC.
Compendium of Chemical Terminology, 2nd ed. (the "Gold Book"). .last accessed: 22.04.2020 1 5



https://www.dailymail.co.uk/femail/article-6094051/Reddit-users-praise-sulfur-ointment-treat-cystic-acne.html
https://doi.org/10.1351/goldbook

Orthorhombic sulfur (S,) Monoclinic sulfur (Sg)

Oltingugurtning rombik va monoklinik allotropiyalaridagi molekulalar joylashuvi
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Kimyoviy xossalari:

S+0,=50, S + 3F, = SF;
S + 6HNO; = H,SO, + 6NO,, + 2H,0
Qaytaruvchilar bilan:
Zn+S=2nS
3S + 6KOH = K,SO, + 2K,S + 3H,0 |
H,+S=H,S “\p
Na,SO; + S = Na,S,0, |
S azot bilan: S;N,, S;=N,, S;gN.. |
S tertanitrid sariq kristall modda, suyuql.n.=178°C. S,N,
Mexanik ta’sirda portlaydi:
S,N,=4S + 2N,
S tetranitridni olish uchun S va NH3 o’zaro ta’sirlashadi:
10S + 16NH; = S,N, + 6(NH,),S




Sulfidlar va persulfidlar

H,S va H,S, beqaror, tuzlari MeS va MeS,,.
H,S-rangsiz. Zaharligaz H,S=H, + S
3 litr suvda 1 litr H,S eriydi.
(K=6*10%; K,=1014). H,S > H* + HS" ;HS <> H*+ S~
Na*, K*, NH4" - sulfidlari eruvchan.

FeS, CoS, NiIS, Ag,S, PbS, Bi,S; — qora cho’kma,
ZnS va CaS oq, CdS, SnS, As,S, sariq, MnS malla rang,
Sb,S; qo’ng’ir rangli.

CusS (qora) suvda va suyul.kislotalarda erimaydi.
FeS (gqora) suvda erimaydi, kislotalarda eriydi.
HgS (qora) — hatto kons. HNO, da ham erimaydi.
PbS, ZnS, CuS — HNO, da eriydi. HgS — fagatgina zar suvida
eriydi. Sulfidlar FeS, ,, dan FeS, ,, gacha.

Na,S, CaS va BasS terini tuklardan tozalash uchun.
ZnS = Lyuminafor bo’yoq sifatida



Sulfidlar va persulfidlar

Sulfidlar gidrolizi:
NaOH + H,S = NaHS + H,0; NaHS + NaOH = Na,S + H,O
Al,S; + 6HOH = 2AI(OH), + 3H,S
H2S — gaytaruvchi: H,S + Cl, = 2HCI + S;
H,S + 3H,S0, = 2MnSQO, + 5S + K,SO, + 8H,0
Persulfidlar. Tuzlari H,S,, (H,S)n,
n=2,3.4,...9. Me,Sn. n=2 dan 23 gacha.
Persulfidlar ham oksidlovchi, ham gaytaruvchi moddalardir.
SnS + (NH,),S, = (NH,),SnS,
Disproporsiyalanish reaksiyasi: FeS, = FeS + S
3Na,S, + 6NaOH = Na,SO; + 5Na,S + 3H,0
Olinishi: Na,S + S = Na,S,; (NH,),S +nS =(NH,),Sn
S?* -, 1928-yil Gall SO ni 80% unum bilan sintez gilgan:
2Ag + SOCI, = 2AgCl + SO



Oltingugurt birikmalari

SO -rangizgaz SO + 2KOH = K,SO, + H,O
Sulfanil kislota H-O-S-O-H
Galogenli birikmalari  2SCI, = S,ClI, + Cl,
SCI, — qizil rangli suyuglik.
S*4 birikmalari SO, — o’tKir hidli, rangsiz gaz.
SO, + H,0 = H,S0,
SO, — ham oksidlovchi, ham gaytaruvchi:
2H,S + SO, =2S + 2H,0
SO, + Cl,+ 2H,0 = H,S50, + 2HCI
450, + 8KOH = 3K,SO,+ H,S + 4H,0
Olinishi:  S+0,=S0O,

Na,SO; + H,S0, = Na,SO, + H,0 + SO, & \ .

Texnikada: FeS,, ZnS, PbS, Cu,S larni yondlrlb
FeS, + 110, = 2Fe, 04 + 8S0,



Oltingugurt birikmalari

H,SO, — suyultirilgan eritmalarda uchraydi.
H,SO,; = H,0 + SO,
2 X1l tautamer shakli mavjud:
H.SO:; = H* + HSO:s - NaHSO; - gidrosulfitlar
HSO3 = H* + SOs*- Na,SO, - sulfitlar
H,SO; va uning tuzlari ham oksidlovchi, ham gaytaruvchi:
H,S0O, + J, + H,0 = H,SO, + 2HJ
2H,S + H,SO; + 4HCI = 3S + 3H,0
Sulfitlar gidrolizi:
Na,SO; + HOH = NaHSO, + NaOH g
Na,SO, + H,SO, = Na,SO, + H,0 + SO, 1 _

@
0O o g \\o
“

20 HSO;




Oltingugurt biritkmalari

Komplekslari: Nag[Me(SO,),]; Na;[Me(SO,),]; Nas[Me(SO,),];

Nas[Me(SO;),].

NaOH + SO, = NaHSO, .

NaHSO; + NaOH = Na,SO; + H,0 T -
Pirosulfat kislota. &

2H,S0,= H,3,0; + H,0 & S @

H,S,0; — erkin holda ushramaydi. 20 HSO-

Pirosulfitlar - K,S,0O.
K,S,O: + H,SO, = H,S,0: + K,SO,
Tion kislotasi - H,S,0,.
Sulfon Kislotasi va sulfit kislotasi ta’sirida:
H,SO, + H,SO,=H,0 + H,S,0,
Tion kislota (H,S,0,) va uning tuzi Na,S,0O,— natriy ditionat.



Oltingugurt birikmalari

!

S
0 A% I
. | ¢ e
S*¢ birikmalari. SO,, SF,, SO,CL,.
SO, — oson uchuvchan suyuqlik. (gaynash.h. 44,8°C).
Trimer holatda - (SO,)s,.

16,8°C da qattiglashadi. SO;+ H,0=H,SO,
S + 3F, = SF,; SO, + Cl,= SO,Cl,
S0O,Cl, + 2H,0 = H,50, + 2HCI
&
A WYt 4
/,S\ 0N 0 S0 e &
:..o,/"a?\\q., A | \9

4 (80,),, C,



Oltingugurt galogenidlari

Oltingugurt dixlorid - S,CI,
Qizil suyuglik (Tg,q-80°C,). Badboe’y hidli.

2S + Cl, = S,Cl, f” '“\
Oltingugurt tetraxlorod (SCl,). Suyuglik, -300C ¢
S,F, — rangsiz gaz. -35°C da suyuglik. SCI,

Oltingugurt tetraftorid - SF, Rangsiz gaz, -40,4°C da
suyuglik.
SCI, hamda natriy ftorid reaksiyasida:

3SCl, + 4NaF = SF, + S,Cl, + 4NaCl
Oltingugurt monobromid (S,Br,).
S,Br, - qora-qo’ng’ir suyuqlik. -46°C da muzlaydi.



Sulfat kislota

Xossalari. Suvsiz H,SO, — rangsiz, yog’simon suyuglik,
10,3°C da kristallar hosil giladi. Kons. H,s0, - 98 %.
Gigroskopik, qurituvchi modda.

Xom ashyosi (FeS,), metal sulfidlari, S.

SO, + NO,+ H,0 =H,SO,+ NO
SO, oleum hosil giladi (H,SO,*S0O,), so’ngra H,SO,.
Azotli usul. 80 % H,SO, shu usulda olinadi va mineral
o’g’itlar ishlab chiqishda foydalaniladi.
Kontakt usuli. V,O. yoki Pt katalizator sifatida.
Kislorod migdorini oshirish uchun P, As birikmalardan
tozalash kerak, 450°S da unum 95-97% ni tashkil giladi.
SO, ni 0’ziga yutadi.



Sulfat kislota xossalari

Metallmaslar bilan:
C +2H,50,=2S0O,+ CO, + 2H,0 S + 2H,50,=3S0, + 2H,0
2P + 5H,S0O, = 2H,PO, + 550, + 2H,0
2B + 3H,S0,=2H,BO, + 3S0,

Cu, Hg, Ag bilan: Cu + 2H,S0O,= CuSO, + SO, + 2H,0
Kons. H,SO, — faol metallar (Mg, Zn, Ca) bilan SO,, S va H,S
gacha gaytariladi:

Mg + 2H,SO,= MgSO,+ SO, + H,0O
3Mg + 4H,S0,=3MgSO,+ S + 4H,0
4Mg + 5H,S0,=4MgSO, + H,S + 4H,0
Kons. H,SO, - (98%) Fe, Cr, Al, Au va Pt ta su'lashmaydi
Zn, Mg, Fe, Al suyult. H,SO, bian: Zn + H,SO, = ZnSO,+ H,
Cu, Hg, Ag, Au, Pt suyult. H,SO, bilan ta’sirlashmaydi.
O’rta va nordon tuzlari mavjud (K,=1*103; K,=1,2*102).

BaSO,, PbSO,, SrSO,, CaSO,— erimaydigan tuzlaridir.



Sulfat kislota xossalari

H,SO, - HNO,, H,PO,, CH,COOH tuzlarini, minerallar va
bo’yoqlar olishda qo’llaniladi.
Tuzlari - Na,SO,. Na,SO,*10H,0 . Glauber tuzi, soda.
Glauber tuzi — ichni yumshatuvchi vosita.
Magniy sulfat — MgSO, qon bosimini tushurishda qo’llaniladi.
Kalsiy sulfat — CaSO,. CaSO,*2H,0 — gips. 150-170°C da
gizdirilganda — alebastr. - CaSO,*0,5H,0 .
CaS0O,*2H,0 ga suv qo’shilganda polimerlanadi.
Xirurgiyada.

Mis kuporosi — CuSO,*5H,0.

BaSO, — rentgenkontrast modda.

Achchiqgtoshlar. Kaliy-alyuminiyli achchigtoshlar

K,SO,*Al,(SO,),;*12H,0

KAI(SO,),*12H,0. Qon to’xtatuchi vositalardir.



Oltingugurtning murakkab kislotalari

Tiosulfat kislota. H,S,0,. erkin holda uchramaydi
H,S + SO;=H,S,0,  H,S,0,=H,0 +S0,T +S{
Natriy tiosulfat - Na,S,0,.

Olinishi: Na,SO;+ S = Na,S,0,
S,0,% oltingugurt atomlarining biri -2 0.d. ega.
Xlor bilan:

Na,S,0,+ Cl,+ H,0 = Na,SO,+ S + 2HCI

Bunda oltingugurt oksidlanadis:
S + 3Cl, + 4H,0 = H,SO, + 6HCI
Kuchli gaytaruvchi: Na,S,0; + 4Cl, + 5H,0 = 2NaHSO, + 8HCI
Bromli suv bilan:
Na,S,0,+ Br, + H,0 =Na,SO, + S{ + 2HBr
Yod bilan:
J, + 2Na,S,05; = 2Nal + Na,S,0O4



Oltingugurtning murakkab kislotalari

Analitik kimyoda Na,S,0, — galogenlar, sianidlar bilan
zaharlanganda, shu bilan birga As, Pb, Hg ni yo’qotish maqsadida
Ishlatiladi. Na,S,0; — alergik kasalliklar va nevrozda qo’llaniladi.

SIANIDLAR TA'RISINI YO’QOTISH UCHUN:

KCN + Na,S,0,= KCNS + Na,SO,
Fotografiyada: AgC + Na,S,0, = Na[AgS,0,] + NaCl
Tion kislotalar. H,S:Og4 — polition kislotalari (n=3, ...dan 20 gacha)
H,S,0O, - dition, H,S,0, - tetration, H,S:O, - pentation.
Sulfanil va sulfit Kislotalarining ta’siridan dition Kislotasi hosil
bo’ladi: H,SO, + H,SO, — H,0 + H,S,0,; kislota erkin holda
mavjudmas. Tuzlari esa bor.
HSO,-CIl — xlorsulfon kislota SO;+ HCI = HSO,CI

Gidroliz: HSO,CI + H,0 = H,SO, + HCI
Pirosulfat kislota — H,S,0,: 2H,S0O,=H,S,0,+ H,O



. ] Oltingugurtning ¢ s
% l; murakkab Kislotalarig:s

0
HOOSO;H — H,SO. Monoperoksisulfat kislota H}
H,0,+ SO;=H,SO; H,SO. kristall (T, = 45°C).
Kuchli oksidlovchi: 2KI1 + H,SO. = K,SO, + |, + H,O
Biperoksisulfat kislota — HSO,-O-O- SO3H
H,S,04+ 2H,0 = 2H,SO, + H,0O,
Kuchi oksidlovchi:
2KI1 + H,S,04=2KHSO, + I,
Sanoatda. 50% H,SO, eritmasini elektroliz qilib olinadi:
H,SO, H*+ HSO,
K(F-) 2H"+2e > H, A(+) 2HSO, -2e - H,S,04
H,S,04 dan H,O, olinadi.



HZSZOGI HZS406- H25506 pentatlon

~ HOOSsO.H HsS.O0.

| A



d

Oltingugurt dixlorid - S,Cl, qizil suyuglik (T, = 80 °C). i ¢\
Qovoq rangli, yoqimsiz hidga ega. 25+Cl, — S,Cl,;
Oltingugurt tetraxlorid - SCl,. Suyuq modda, T, =-30 °C. & ¢ ¢
S,F, - rangsiz gaz. T, = -35°C. S,

SeX, (X = F, Cl, Br) =
Oltingugurt tetraftorid - SF, rangsiz gaz, T, = -40,4 °C. TeX, (X = F,C, Br ) :

3SCl,+4NaF - SF,+S,Cl,+4NaCl;
Oltingugurt monobromidi - S,Br, mavjud.

5: F.| : ~\<IN %

Se.'FlL‘ i £ I

S,Br, - qo'ng’ir rangli suyuqlik, T, = -46 °C. S,F, o1 I
S*6 birikmalari: SF,, SO,CL,. P

S+3F, - SF.; SO,+Cl, = SO,CLy; -l ]
S0,Cl,+2H,0 - H,S0,+2HCl; Q. T

Pictures taken from Atkins, P. W. Shriver & Atkins’ Inorganic Chemistry; Oxford University Press: Oxford; New York, 2010.
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Cho’ktirilgan oltingugurt: yuqori tozalik va Kichik disperslik

Na,$S,0, + H,5S0, = H,S,0, + Na,S0,
H,S,0, — H,0 + SO, + S{

Oltingugurt tibbiyotda

Na,S,0; - galogenlar, CN-, As, Pb, Hg birikmalari bilan zaharlanishda
antidot sifatida qo’llaniladi.

Na,SO,*10H,0 surgi dori sifatida.

Bundan tashqari organik birikmalari keng ishlatiladi:

Pictures taken from
last accessed: 22.04.2020
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Se, Te va Po
Te 60°C da TeO,:  Te+2H,0 =TeO,+ 2H,

Se va Te H,EQ, kislotalar, Po + 8HNO; = Po(NO,), + 4NO, + 4H,0
H.,S, H,Se, H,Te, H,Po gatorda kislota kuchi ortib boradi, biroq
ularning bargarorligi kamayadi.

SeO, (bug’lanish.h. 315°C).

Se + 2H,S0O, = SeSO, + SO, + 2H,0
H, + Se = H,Se; Se0, + H,0 = H28e03
H,SeO, — erkin holda olingan. H28e03 — gattiqg modda.
SeCl,— gattig modda (suyuql.h. 100-350°C). SeF, (gaz).
SeCl, + 3H,0 = H,SeO; + 4HCI
3Se + 6KOH = K,SeO; + 2K,Se + 3H,0
Se0;+ H,0 = H,SeO,

K,Se + 4ANaNQO,; = K,SeO, + 4NaNQO,

H,SeO, — og modda (suyugl.h. 62,4°C). (K,=1,2*10 3, K,=1,2*10").
BaSeO, va PbSeO, erimaydi.

Selen komplekslari: K[SeF:], K,[SeF].



" Selen kimyosi
Se+2H,50,=5eS0,+S0,+2H,0; 3Se+6KOH=K,Se0,+2K,Se+3H,0;

Selenidlar va poliselenidlar hosil giladi: Na,Se, K,Se,;; s&/‘;ﬂz‘
SeOZ+H20=HZSGO3; Seoz (Tq = 315 OC)_ A Se/g\t/ ‘:{;&\‘
H,SeO; ajratib olingan, qattig modda. e, o e}

Se(Cl,- qattig modda (T,= 100-350 °C) SeCl,+3H,0=H,Se0,;+4HCI;
Se0,;+H,0=H,SeO,; H,Se0, oq rangli (T, = 62.4 °C), kuchli kislota:
K,,=1.2*10%, K_,=1.2*10%; BaSeO, va PbSeO, erimaydi.

Pictures taken from Atkins, P.WV. Shriver & Atkins’ Inorganic Chemistry; Oxford University Press: Oxford; New York, 2010.
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Kumush tellurid (gessit) - Ag,Te, oltin tellurid (klaverit) - Au,Te, silvanit - AgAuTe,.
TeO,+2NaOH=Na,TeO;+H,0; 2Na,Te0;+S0,= 2Te +2Na,S0,;

3Te+6KOH= K,TeO;+2K,Te+3H,0; ZnTe+2HCl= ZnCl,+H,Te ﬁ \# e
H,Te qo’llansa hidli gaz.

TeO, rangsiz kristall, suvda oz eriydi. H,TeO, beqaror va kuchsiz kislota. \v —\

TeO, suvda erimaydi, ishqorlarda eriydi.

Tellur kimyosi

H,TeO, *2H,0 ortotellurat kislota H,TeO,. Tuzlari Ag,TeO,. 36 Ter
H,TeO, suv yo‘qotib tellurat kislota H,TeO, ga aylanadi.
Kuchsiz kislota: K ;=2*10-8, K_,=5*10-1%, OT ? ‘i
TeCl, va Tel, ancha barqaror. Tel, anionli komplekslar: “’E\[{fﬁtq ‘;o? Te
Tel,+2KI=K,[Tel].

22 (TeO,), in B -TeO, 23 TeO, in a-TeO,

Pictures taken from Atkins, P. W. Shriver & Atkins’ Inorganic Chemistry; Oxford University Press: Oxford; New York, 2010.
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Po oq kumushrang metal, T;= 254 °C. M. Kyuri kashf etgan.

Poloniy kimyosi

Sulfidlarga o’xshash pollonidlar hosil giladi: Na,Po, PbPo, HgPo.

H,S, H,Se, H,Te, H,Po gatorida barqarorlik va Kislotalilik kamayadi.
Kislotalar bilan metallar kabi tuzlar hosil giladi: Po(S0,),, Po(NO;),, PoCL,.
PoO, kislotalik xossa kuchsiz. PoO,+2H,S0O,=Po(S0,),+2H,0

PoCl, komplekslar: 2KCl+PoCl,=K,[PoCl]

Radiokimyoda a-zarrachalar hosil qilish uchun ishlatiladi.

Yugqori toksikligi uchun biologik ahamiyati yo‘q.

Pictures taken from ;last accessed: 23.04.2020
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Source:

Xalkogenlar kimyo sanoatida

Kislorod anorganik va organik kimyoda birdek muhim.
Sulfat kislota - kimyo qoni: 244.26 mln tonna (2015).

Se - shisha, quyosh panellari, fotoo’tkazgichlar, katalizda;
Te - quyosh panellari, qotishmalar, yarimo’tkazgichlarda;

Po - radiokimyoda ishlatiladi.

; last accessed: 28.04.2020
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https://www.statista.com/statistics/961422/global-sulfuric-acid-market-volume/
https://en.wikipedia.org/
https://www.rsc.org/periodic-table/element/16/sulfur

Farmatsiyada xalkogenlar

Odam organizmida O, — 64,4 % ni tashkil etadi. Har sekundda
0,264 litr O, iste’mol gilinadi. 95% O, va 5% CO, - KARBOGEN.
Organizmdagi S miqgdori 140 g.
Organizmning kunlik S ga bo’lgan ehtiyoji 1 g.
Ogsillar, aminokislotalar, gormonlar, vitaminlar tarkibida uchraydi.
Analitik kimyoda Na,S,0; — galogenlar, sianidlar bilan
zaharlanganda, shu bilan birga As, Pb, Hg ni yo’qotish maqsadida
Ishlatiladi.

KCN + Na,S,0;= KCNS + Na,S0,
Na,S,0; — alergik kasalliklar va nevrozda qo’llaniladi.Na,S,0O; npu
HeBpo3e, Na,SO,*10H,0 (Glauber tuzi) — ichni yumshatuvchi vosita.
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