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Chwong I NGUYEN TU
Bai 1 THANH PHAN NGUYEN TU

I. Thanh phén ciu tao ciia nguyén tir
1. Electron
1.1. Sw tim ra electron

Nam 1897, nha bac hoc ngudi Anh Tém-xon (J.J. Thomson) nghién ctru sy phong
dién gitra hai dién cyc c6 hiéu dién thé 15 kV, dat trong mot dng gan nhu chan khong

va thdy man huynh quang trong 6ng phat sang do nhiing tia phat ra tir cuc am va
dugc goi la tia am cyc.

Tam kim loai tich dién
lam thay déi dudng di
cla chum tia

Hinh 1.1. Thi nghiém phat hién ra
tia am cuc

Man huynh quang

Nhirng hat tao thanh tia am cuc dugc goi 1a electron, ki hi¢u la e.
1.2. Khoi lwong va dién tich cua eletron

Khéi lugng: me = 9,1.10% kg

Pién tich: 1,6.10"°C (Culdng)

2. Sy tim ra hat nhan nguyén tir

La vang mong

Radi chua trong
hop chi phéng ra tia o

Man huynh quang

Hinh 1.2 M0 hinh thi nghiém kham pha ra hat nhan nguyén tir
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Nam 1911, nha vat li nguoi Anh Ro-do-pho (E.Rutherford) va cac cong sy da cho
cac hat o ban pha mot 14 vang mong va ding man huynh quang dit sau 14 vang dé
theo ddi duong di cua hat a. Két qua thi nghiém cho thiy hau hét cac hat o déu
xuyén thang qua 14 vang, nhung c6 mot sd it hat di 1éch hudng ban dau va mot sb rat
it hat bi bat lai phia sau khi gdp 14 vang.

Nguyén tir ¢6 chira phan mang dién dwong c6 khéi lugng 16n dé co thé 1am cac hat
a bi 1éch khi va cham. Phan mang dién tich duong nay c6 kich thudc rat nho so véi
kich thudc nguyén tir nén phan 16n cac hat o c6 thé xuyén qua khoang cach giira céc
phan mang dién tich duong cua cac hat nguyén tir vang ma khong bi 1éch hudng.
Piéu d6 chimg to nguyen tr ¢6 cdu tao rong, phan mang dién duong 1a hat nhan.
Xung quanh hat nhan c6 céc electron.

Sb don vi dién tich dwong cua hat nhan 2 bang s6 electron quanh hat nhan. Khéi
luong electron rat nho nén khéi lwong nguyén tir hdu nhu tp trung ¢ hat nhan.

Z=s0 proton = s0 electron
3. Céu tao ciia hat nhan nguyén tir
3.1. Su tim ra proton

Niam 1918, khi bin pha hat nhin nguyén tir nito bang hat o, Ro-do-pho di quan sat
thay su xuat hién hat nhan nguyén tir oxi va mot loai hat, do 1a proton.

Hat proton: Ki hiéu (p), khdi lugng (1,67.10% kg), dién tich (1+)
3.2. Su tim ra notron

Nam 1932, Chat-uych (J.Chadwick) dung hat o ban pha hat nhan nguyén tir beri da
quan sat thay sy xudt hién ctia mot loai hat méi, duoc goi 1a hat no tron.

Hat notron: Ki hiéu (n), khdi luong (1,67.10 kg), dién tich (0).
3.3. Ciu tao ciia hat nhén nguyén tiv
Proton va notron 1a thanh phan cua hat nhan nguyén ti.

Téng khéi lugng cac proton va notron 13 khéi luong hat nhan nguyén ti.

Hinh 1.3. Nguyén tir kali

I1. Kich thwéc va khoi lwong ciia nguyén tir

1. Kich thwée

Puong kinh nguyén tir khoang 10™ nm.

Puong kinh cia hat nhan nguyén tir khoang 10 nm.

Puong kinh cia electron, proton khoang 107 nm.
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Pé biéu thi kich thudc nguyén tir ngudi ta ding don vi nanomet (nm) hay angstrom

(A).

1nm=10"m: 1A =10°m: 1 nm=10 A

2. Khéi lwong

1 mol cacbon c6 chira 6,022 x 10%° nguyén tir cachon.

Dé biéu thi khdi lwong cta nguyén tir, phan tir va cic hat proton, notron, electron
dung don vi khoi lugng nguyén tir (U), u con dugce goi la don vi cacbon (dvC), hoac

amu (atomic mass unit). 1 u = %khéi luong nguyén tir dong vi C-12

Bang 1.1. Khéi lwong va dién tich ciia cac hat tao nén nguyén tir

Vé nguyén tir Hat nhan
electron (e) proton (p) notron (N)
Pién tich | g, =-1,602.10"° C gp = 1,602.10%°C 0, =0
q =-g,= 1- =e=1+
Khoi me = 9,1094.10 kg m,=1,6726.10%"kg m, = 1,6748.10%" kg
lwgng me = 0,00055 u m, = 1u m, = 1u
M

BAI TAP
1- Gia dinh phéng dai hat nhan nguyén t thanh mot qua bong duong kinh 5 cm
thi nguyén tir s€ c6 duong kinh la bao nhiéu?

2- Tinh s6 nguyén tir c6 trong cac lugng chat sau day:

a) 39,84 g cachon b) 76,68 g Iuu huynh ¢) 139,44 g khi nito.
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O-

a)
b)

Beri c6 khéi lwong nguyén tir 14 9,012 u, hiy tinh khdi lwong nguyén tir beri
bang don vi gam.

Nguyén tir kém c6 ban kinh r = 1,35 x 10" nm va c¢6 khéi lwong nguyén tir 1a
65u. Tinh khoi lugng riéng ctia nguyén tir kém.

Tinh khéi luong cta 0,1 mol phan tr mubi an (NaCl) va sd nguyén tir co trong
lugng muodi dn nodi trén.

Cho cac nguyén tu : Al (13p, 14n, 13e), Fe (26p, 30n, 26e), Mg (12p, 12n,
12e), CI (17p, 18n, 17¢e), O (8p, 10n, 8e).

Tinh khéi lugng cac nguyén tir trén theo gam (c6 tinh m, va khong tinh m).
Tinh nguyén ttr khdi clia cac nguyén tir trén.
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Bai 2 HAT NHAN NGUYEN TU - NGUYEN TO HOA HOC - PONG V]
I. Hat nhian nguyén tir
1. Pi¢n tich hat nhan

Hat nhan cd Z proton thi dién tich hat nhan 1a Z+ va sé don vi dién tich hat nhan 1a Z.
Vi s0 proton trong hat nhan nguyén tir bang so electron ¢ vo nguyén tir nén nguyén
tur trung hoa dién.

Hinh 2.1. Hat nhian nguyén tir
2. S6 khéi
S6 khéi (A) 1a tong s6 hat proton (Z) va tong sd hat notron (N) ctia hat nhan.
A=Z+N
I1. Nguyén t6 héa hoc
1. Pinh nghia
Nguyén t5 hoa hoc 1a nhitng nguyén tir c6 ciing dién tich hat nhan.
2. S6 hiéu nguyén tir (2)
S6 don vi dién tich hat nhan nguyén tir cia mot nguyén to duoc goi 1a s6 hiéu nguyén

tor cua nguyén to do.

X

3. Ki hiéu nguyén tir Z (X 1a ki hiéu nguyén t6)

I11. Pong vi
o o o

3 L )

1 2 3

H H ’H

1 1

Hinh 2.2. Cac dang dong vi cia H
a. Hat nhan chi c¢o 1 pro- b. Hat nhan gom 1 proton c¢. Hat nhdan gém 1 proton va 2

ton (trwong hop duy nhat va I notron. Chiém notron (truong hop duy nhat cé sé
khéng cé notron). Chiém 0,016% hidro tw nhién notron bang 2 lan sé proton). Pong
99,98% hidro tw nhién. vi nay duoc diéu ché nhan tao,

trong tir nhién ton tai cuc ki it.

Cac nguyén tur ciia cung mot nguyén to hoa hoc c6 thé cé sb khdi khac nhau vi hat
nhan cta cic nguyén tir d6 c6 thé co s6 notron khéc nhau.
Céc dong vi cua cling mot nguyén to hoa hoc 1a nhitng nguyén tir c6 cling s6 proton
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nhung khac nhau vé sb notron, do d6 s6 khdi A ciia ching khac nhau.

IV. Nguyén tir khoi va nguyén tir khoi trung binh cia cac nguyén to héa hoc

1. Nguyén tir khoi

Nguyén tir khéi 14 khéi luong twong dbi ctia nguyén tir. Nguyén tir khéi cia mot
nguyén tu cho biét khoi luong cia nguyén tir d6 nang gap bao nhi€u lan don vi khoi
luong nguyén tu.

Khéi lrgng cuia mdt nguyén tir bang tong khoi luong ciia proton, notron va electron
trong nguyén twr, nhung do khoi Iugng cua electron qua nhe so voi hat nhan nén khoi
lugng nguyén tir coi nhu bang tong khoi luong hat nhan nguyén tu.

Nguyén tir khoi coi nhu bang s6 khoi.

2. Nguyén tir khoi trung binh

Nhiéu nguyén t6 hoa hoc ¢ nhiéu dong vi trong ty nhién nén nguyén tir khdi cia cac
nguyén to 12 nguyén tir khi trung binh cta cac dong vi.

Cong thirc tinh nguyén tir khi trung binh

aX+bY
a+b

A=
X: s6 khdi cua déng vi X; Y: 6 khbi cua d@)ng viY;
a va b 1a ti 1¢ phan trim hodc sd nguyén tir twong Gng ciia mdi déng vi.
Thi du: Trong tu nhién dong c6 hai dong vi bén 1a $Cuva £Cu . Néu c6 27 nguyén

tir dong vi SCu thi c6 73 nguyén tir ddng vi £Cu . Tinh nguyén tir khdi trung binh
ctia dong.

BAI TAP
1- Hay xac dinh dién tich hat nhan, s6 proton, s6 notron, sb electron, nguyén tu
khoi ctia cac nguyén tu sau: ;Be, 30, >Cl, %Cu

2- Nguyén t6 cacbon c6 hai dong vi bén. C chiém 98,89% va “C chiém 1,11%.
Tinh nguyén tir khéi trung binh cta cacbon.
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3-

4-

Oxi ty nhién 1a mot hdn hop cac dong vi 20 chiém 99,757%, ‘20 chiém
0,039% va #0 chiém 0,204%. Tinh s6 nguyén tir mdi loai dong vi khi ¢6 1
nguyén ttr ;0.

Argon tach ra tir khong khi 13 mot hon hop ba dong vi: “Ar chiém ti 18
99,6%, ®£Ar chiém ti 18 0,063% va XAr chiém ti 1& 0,337%. Tinh thé tich cua
10 g Ar & diéu kién tiéu chuén.

Chi 12 mot nguyén t6 hoa hoc dic biét c6 dién tich hat nhan Z = 82, s6 khdi 1a
207. Ti 1€ s6 notron/sd proton trong nguyén tir chi dugc xem 1a giéi han bén
cua hat nhan. Hay xac dinh ti 1€ n6i trén.

Tinh khéi lugng nguyén tir trung binh ciia cac nguyén t6 sau:

a) Magie co 3 dong vi: 73 Mg (78,99%), 23 Mg (10%), 3SMg (11,01%).
b) Clo co 2 dong vi: ?gCl chiém 75,77% va ?;Cl :

¢) Silic co 3 déng vi 28Si 92,23% 2Si 4,67% 30Si 3,1%.

d) Argon co 3 déng vi: 36 Ar 0,337% 3 Ar 0,063% 40 Ar 99,6%



HOA HOC 1

7- Xac dinh ky hi€u nguyén tor nhom
a) Tinh khi luong cac electron ctia nhdm bang don vi kg
b) Tinh khdi lugng cac proton ciia nhdém bang don vi kg

8- Banguyén tir A, B, C ¢6 sb hiéu nguyén tir 1a ba sé nguyén 16 ké tiép, tong sb
electron cta 3 nguyén tir 1a 45. Cho biét tén cta ba nguyén tir trén.

9- Viét cong thirc cua cac loai phan tur dong (II) oxit, biét rang dong va oxi cd
cac dong vi sau: %Cu, »Cu, 0, 70, 0.

10- Tong sO hat ‘trong mdt nguyén tir (X) la 28. Trong do s6 hat khong mang dién
nhiéu hon sé hat mang dién tich duong 14 1 hat.

a) Tim gia tri ciia s6 hat khong mang dién.
b) Tim gi tri nguyén tir khdi cta (X).

10
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12- Xac dinh tén, viét ky hiéu nguyén tu trong cac truong hop sau:
a) Nguyén tu (A) c6 s6 khdi bang 55, sd n hon sd p la 5 hat.
b) Nguyén tu (B) c6 tong sd hat bang 126, s6 n hon s6 e la 12 hat.

c) Nguyén tu (C) c6 téng sb hat bang 95, s6 hat khong mang dién hon s6 hat
mang dién am la 5 hat.

d) Nguyén tu (D) co }6ng s6 hat bang 40, s6 hat mang dién duong it hon sb hat
khong mang dién la 1 hat.

e) Nguyén tu (E) c6 tong s6 hat bang 54, s6 hat mang dién hon s6 ha t khdng
mang dién la 14 hat.

13- Viét ky hiéu nguyén tu trong cac truong hop sau:

a) Nguyén tu (X) co tong sb hat 1a 13.

b) Nguyén tu (Y) ¢ tong sb hat 1a 32.

¢) Nguyén tu (Z) c6 tong sb hat 1 52, s6 proton lon hon 16

11
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Bai 3 CAU TAO VO NGUYEN TU
I. Sw chuyén ddng ciia cac electron trong nguyén tir

Nhitng nam dau cua thé ki XX, ngudi ta cho ring electron chuyén dong xung quanh
hat nhan nguyén tir theo nhitng quy dao tron hay bau duc, nhu quy dao cta cac hanh
tinh quay xung quanh Mit Trdi. D6 12 md hinh mau hanh tinh nguyén tir cia Ro-do-
pho, Bo (N.Bohr) va Zom-mo-phen (A.Sommefeld).

Mo hinh nay c6 tac dung rat 16n dén su phat trién 1i thuyét cdu tao nguyén tir nhung
khong day du dé giai thich moi tinh chat cua nguyén tur.

Ngay nay, ngudi ta di biét cac electron chuyén dong rat nhanh trong khu vuc
xung quanh hat nhan nguyén tir khong theo nhirng quy dao xac dinh.

1. Lop electron va phan lép electron
1. L6op electron

Cac electron trong nguyén tir ¢ trang thai co ban lan luot chlem cac mirc nang luong
tir thap dén cao va sip xép thanh ting 16p. Cac electron ¢ gan nhan hon lién két bén
chat hon véi hat nhan. Vi vay, electron ¢ 16p trong c6 mirc nang luong thap hon so
voi ¢ cac 16p ngoai.

Céc electron trén cung mot 16p ¢6 mirc nang luong gan bang nhau.

Céc 16p electron dugc ghi bing cac sd nguyén theo thir tu n= 1, 2, 3, 4... voi tén goi:
K, L, M, N....

2. Phan l6p electron

Mbi 16p electron dugc chia thanh cac phan 16p.

Céc electron trén cuing mot phan 16p c6 mirc ning lugng bang nhau.
Céc phan 16p duoc ki hiéu béng cac chir cai thuong s, p, d, f.

S6 phan 16p trong mdi 16p bang s thi ty cua 16p do.

Lé&p thir nhat (16p K, n = 1) ¢6 1 phén 16p 1s;

Lép thir hai (16p L, n = 2) ¢6 2 phéan 16p, 2s va 2p;

Lép thtr ba (16p M, n = 3) ¢0 3 phan 16p, 3s, 3p va 3d;

T 16p thu tu tré di ¢6 4 phan 16p, s, p, d, f.

Cac electron ¢ phan 16p s dugc goi la electron s, & phan 16p p dugc goi la cac elec-
tron p...
I11. SO electron toi da trong mot phan 16p, mot l6p

- Phan 16p s chua ti da 2 electron;

- Phan 16p p chua tdi da 6 electron;

- Phan 16p d chua ti da 10 electron;

- Phan 16p f chira t6i da 14 electron.

Phén 16p electron di c6 du sb electron tdi da goi 1a phan 16p electron b&o hoa. Tir d6
suy ra sO electron t6i da trong mot 10’5)

S electron tdi da ciia 16p thirn 1a 2n

12
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Béng 4.1. S6 electron tdi da trong cac 16p va cac phan 16p (n =1 dén 3)

Lép electron | S6 electron téi da cialép | Phéan bd electron trén cac phan
lop

Lop K(n = 1) 2 15°

LépL (n=2) 8 25%2p°

Lép M (n = 3) 18 35°3p®3d"°

Hinh 4.1 : So' d6 s phan b electron trén cac 16p ciia nguyén tir nito

IV. Cau hinh electron nguyén tir
1. Thir t caAc mirc nang lwgng trong nguyén tir

Céc electron trong nguyén tir & trang thai co ban lan luot chiém cac muc ning luong
tir thap dén cao. Tir trong ra ngoai, mirc
nang luong cua cac 16p n tang theo thir
tu tir 1 dén 7 va ning luong ctia phan
16p tang theo thu tu s, p, d, f.

Sau déy 1a thir tw sap xép cac phan 16p
theo chiéu ting cua ning luong duoc P
xac dinh bﬁng thuc nghiém va li thuyét: ’/,/
Is 2s 3p 3s 3p 4s 3d 4p 5s.... / 5
Khi dién tich hat nhan tang, c6 su chén
muc nang lugng nén mirc ndng lugng 4s
thap hon 3d.

2. Céu hinh electron trong nguyén tir

Cau hinh electron ctia nguyén tur biéu

i

dién sy phan b electron trén cac phan
16p thudc cac 16p khac nhau.

S electron trong mot phan 16p duge ghi
bang s6 & phia trén bén phai cua phan 16p (s% p°,...).

Cic bwdc viét cdu hinh electron trong nguyén tiv

Buéc 1: Xac dinh s electron cua nguyén tur.
Budéc 2: Cac electron dugc phan bd lan lugt vao cac phén 16p theo chiéu tang cua
ning luong trong nguyén tir tuan theo quy tac Cac phan 16p chira tbi da s electron.

13
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Buiéc 3. Viét cau hinh electron biéu dién sy phan bé electron trén cac phan 16p thudc
cac 16p khac nhau (1s 2s 2p 3s 3p 3d 4s 4p 4d 4f 5s...).
Thi du:

Nguyén tu clo, Z =17, c6 17 electron. Céu hinh electron ciia nguyén tir Cl dugc viét
nhu sau: 1s22522p63323p Hoic viét gon 1a [Ne] 3s%3p°.

Electron cudi cung cua dugce dién vao phan 16p p. Clo la nguyen td P

[Ne] 1a ki hiéu cAu hinh electron ctia nguyén tir neon, 1 khi hiém gan nhit dung
trude clo.

3. Pic diém cia l6p electron ngoai cung

- Bdi v6i nguyén tir cua tit ca cac nguyén to, 16p electron ngoai ciing ¢ nhiéu nhat 1a
8 electron.

- CAc nguyén tir c6 8 electron & 16p electron ngoai ciing (ns*np ) va nguyén tir heli
(1s° ) khong tham gia vao cac phan tng hoa hoc (trir trong mot s6 diéu kién dic biét)
vi c4u hinh electron ciia cac nguyén tir ndy rat bén. Do 1a cac nguyén tir ciia nguyén
t6 khi hiém. Trong tu nhién, phéan tir khi hiém chi ¢6 1 nguyén ti.

- Cac nguyén tir €6 1, 2, 3 electron & 16p ngoai cuing dé nhudng electron 1a nguyén tir
clia cac nguyén t6 kim loai (trir H, He va B).

- Cac nguyén tir 0 5, 6, 7 electron & 16p ngoai cung dé nhan electron thuong 1a
nguyén tir cia nguyén t6 phi kim.

- Cé4c nguyén tir ¢O 4 electron ngoai cung c6 thé 1a nguyén tir ciia nguyén t6 kim loai
hoac phi kim.

BAI TAP
1- Cho cac ky hiéu sau: 35K 2C “F %Kr 2s “N 1 “/Ba
a) Cho biét sd notron, sd proton va sb electron cia cac nguyén tir trén.
b) Viét cau hinh electron ctia cic nguyén tir trén.
¢) Cho biét nguyén ttr nao co tinh chat kim loai? phi kim ? khi hiém?
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2-

3-

Viét cau hinh electron & trang thai co ban cia cac nguyén t6 c6 dién tich hat
nhan la 12, 18, 24, 26, 28, 29, 60 va 90.

a) Cho biét chung 1 nguyén t6 s, nguyén t6 p, nguyén t6 d hay nguyén to f.
b) Cho biét s6 electron doc than c6 trong mdi nguyén tir trén.

Cho biét cau hinh electron cua cac nguyén tir c6 cau hinh electron & phan 16p
ngoai cung nhu sau:

a) 3d* b) 4p° c) 55° d) 4p° e) 4f%
Cho biét nguyén t6 nao 1a kim loai, phi kim hay khi hiém?

Viét cau hinh electron ctia cac nguyén tir ¢6 dién tich hat nhan la 3, 11, 19, 37,
55.

a) Nhan xét vé sb electron ngoai cliing cta chung.
b) Cho biét dic diém chung vé tinh chét ciia ching 1a gi?
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5- Trong mdt nguyén tir (X) tong sd cac hat 1a 28. S& notron nhiéu hon sb proton
I hat.

a) Cho biét sd proton c6 trong nguyén tir (X).
b) Cho biét s6 khdi ctia hat nhan nguyén ti.
¢) Viét cau hinh electron ctia nguyén tir.

d) Viét ki hiéu nguyén tu.

6- Viét cau hinh electron, cho biét s6 hiéu nguyén tir va tén nguyén td trong
trong cac truong hop sau:

a) Nguyén tir (X) co 3 16p electron, 16p ngoai cung co6 5 electron.
b) Nguyén tir (Y) c6 4 16p electron, 16p ngoai cung c6 1 electron.

¢) Nguyén tir (Z) c¢6 s6 electron & phan 16p 3d bang phéan nira s6 electron cia
phén 16p 4s.

7- Nguyén tir cua nguyén t6 (X) co6 téng sb hat electron trong cac phan 16p p 1a 7.
S6 hat mang dién cia mot nguyén tir (Y) nhi€u hon s6 hat mang dién ciia mot
nguyén tur (X) la 8 hat. Cho bi€t tén cua cac nguyén to (X) va (Y).

16



HOA HOC 1

8- Phan 16p electron ngoai cung cua 2 nguyén tr (A) va (B) lan luot 14 3p va 4s.
Tong so electron cua hai phan 16p bang 5 va hi€u s6 electron cua chung bang
3. Viét cau hinh electron cua (A) va (B).

9- Viét cAu hinh electron, suy ra sb hiéu nguyén tir va tén nguyén td:
a) Nguyén tir (X) c6 3 16p electron, 16p ngoai cung cé Selectron.

b) Nguyén tir (Y) co6 4 16p electron, 16p ngoai cung c6 1electron.

¢) Nguyén tir (Z) c6 3 lop electron, lop thur 3 ¢6 6 electron.

d) Nguyén tu (T) c6 sb electron & phan 16p 3d bang phan nira s electron & phan
16p 4s.

10- Nguyén tir ciia nguyén t6 (X) c6 tong so hat electron trong cac phén 16p p la
7. S6 hat mang dién ciia mQt nguyén tir (Y) nhi€u hon s6 hat mang dién cua mét
nguyén tir (X) l1a 8 hat. Xac dinh té€n ctia cac nguyén to (X) va (Y).

17



HOA HOC 1

11- Phan lop electron ngoai cung cua 2 nguyén tir (A) va (B) lan luot 1a 3p va 4s.
Téng sb electron cua hai phan 16p bang 5 va hiéu s6 electron cua chiing bang 3.

a) Viét cau hinh electron cta (A) va (B) trén va cho biét s6 hiéu nguyén tir ciia
chung.

b) 2 nguyén tir nay co sd notron hon kém nhau 4 hat va c6 téng sb khéi luong
nguyén tir bang 71. Tinh s6 notron va s6 khoi cua moi nguyén tir.

12- Nguyén tir (X) c6 phan 16p electron ngodi cting 1a 3p*. Nguyén tir (Y) c6 phan
16p electron ngodi cuing 1a 3p>. Hat nhan nguyén tir (X) c¢6 14 notron, hat nhan
nguyén tr (Y) co 18 notron.

a) Viét ky hiéu nguyén tir (X) va (Y).
b) Viét phwong trinh hoa hoc phan ng xdy ra gitra (X) va (Y).

5 [ R
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Bai 4 ON TAP CHUONG I
I. H¢ thong kién thirc Chuong I
1. Lép va phan 16p electron
Bang 4.1. Lop electron va phin lép electron

S thir tu 16p electron(n) 1 2 3 4

Tén cua 16p electron K L M

Sé electron tbi da 2 8 18 32

Sb phan 16p electron 1 2 3 4

Ki hiéu phan 16p electron 1s 2s, 2p 3s, 3p, 3s 4s, 4p, 4d, 4f
S electron ti da & phan 16p 2 2,6 2,6, 10 2,6, 10, 14
electron va 16p electron 5 8 18 32

2. Moi lién hé giira 16 electron va loai nguyén to

Bang 4.2. Mi lién hé giira 16p electron ngoai cling véi loai nguyén té

C4u hinh electron 16p nsy, ns? np? ns? np°, ns? np®
ngoai cling ns’, ns? np?, (He : 1s%)
ns®,np’ ns? np°
S electron 16p ngoai 1,2 4 5,6hoic7 |8 (26 He)
cung hoac 3
Loai nguyén t6 Kim Co thé la kim | Thuong 1a Khi hiém
loai loai hay phi phi kim
(Trix H, | kim
He, B)
Tinh ché‘g co ban cua Tinh c6 thé latinh | Thuong c6 Tuong d6i tro
nguyén to phi kim | kim loai hay | tinh phi kim | vé mat hoa
phi kim hoc

I1. Bai tap
1- Cho biét v6 ctia mot nguyén tir c6 20 electron
a) Nguyén tir d6 c6 bao nhiéu 16p electron?
b) Lép ngoai cung ¢6 bao nhiéu electron?
¢) Nguyén t6 d6 1a kim loai hay phi kim?
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2- Cho biét s6 electron tbi da ¢ cac phan 16p sau:
a)2s b)3p c)4s d)3d
3- Céu hinh electron (X) c¢6 phan 16p c6 murc ning lugng cao nhit 1a: 3p°,
a) Nguyén tir (X) c6 bao nhiéu electron?
b) S6 hiéu nguyén tir (X) 12 bao nhiéu?
¢) Nguyén tir (X) c6 bao nhiéu 16p electron?
d) Tén cua (X) la gi?
4- Viét cau hinh electron ddy du cho cac nguyén tir ¢6 16p electron ngoai cung 14
a) 2s' b)2s?2p®  c)2s°2p®  d)3s?3p°  e)3s?3p®  g)4s” 4ph.
5- Cho biét tén, ki hi¢u nguyén tir, s6 hiu nguyén tir ctia:
a) 2 nguyén to ma nguyén tir co sd electron ngoai ciing 1a téi da.
b) 2 nguyén t6 ma nguyén tir c6 1 electron ngoai cung.
¢) 2 nguyén to ma nguyén tir c6 7 electron ngoai cung.
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6- Cho cac ky hicusau: 0K 12C BF BaAr ¥s 1IN 1201 Tpa
a) Cho biét sd n, s6 p va s e clia cac nguyén tir trén
b) Viét c4u hinh electron ctia cac nguyén tir trén
¢) Cho biét nguyén tir ndo c6 tinh chat kim loai? phi kim ? khi hiém?
d) Viét cong thirc oxit cao nhat va cong thirc hidroxit.
e) Cho biét tinh chat ciia hidroxit cuia ching.

7- Viét cau hinh electron ctia cac nguyén td co dién tich hat nhan 1a 12, 14, 16,
18, 20, 22, 24, 26, 28, 29.

a) Cho biét chung 1a kim loai, phi kim hay khi hiém?
b) Cho biét chiing 1a nguyén t6 s, nguyén td p, nguyén té d hay nguyén t f.

8- Cho biét cdu hinh electron ciia cac nguyén tir c6 cdu hinh e o phan 16p ngoai
cung nhu sau: 3s%, 3p°, 3d*, 3d°, 4p°, 55, 4p°, 6s.
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a) Nguyén t6 nio kim loai, phi kim hay khi hiém?
b) Xac dinh s6 hiéu nguyén tir cia chiing va goi tén.

9- Cho 4,12 gam NaX tac dung voi dung dich AgNO 3 du thu duoc 7,52 gam két
tua.

a) Tinh nguyén tir khéi trung binh va goi tén X.

b) Biét X co 2 dbpg Vi cfc}ng vi II hon dong vi I 2 notron, % céc dong vi bang
nhau. X4c dinh s6 khoi mdi dong vi.

10- Cho 11,1 gam mudi CaX, tac dung véi mét lwong du dung dich AgNO;3 thu
duoc 28,7 gam két tua.

a) Tim nguyén tir khdi trung binh va goi tén X.

b) X c6 2 dong vi, gia sir s6 nguyén cta dong vi I nhiéu gip 3 1an sb nguyén tir
cua dong vi II. Hat nhan cua dong vi I co it hon hat nhan cua dong vi II 2 notron.
Tim s0 khoi ctia moi dong vi.

s I R
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Chuong 11 BANG TUAN HOAN CAC NGUYEN TO HOAHQC
VA PINH LUAT TUAN HOAN

Bai 5 BANG TUAN HOAN CAC NGUYEN TO HOA HOC
I. Nguyén tic sip xép

Céc nguyén tb hoa hoc dugc sap xép trong bang tuan hoan theo cac nguyén tic:

- C&c nguyén to dugc sap xep theo chiéu ting dan cta dién tich hat nhan nguyén tu.

- Cac nguyén to co cung so 16p electron trong nguyén tur dugc xép thanh mot hang.

- Céc nguyén tb c¢6 sb electron hoa tri trong nguyén tir nhu nhau dugc xép thanh mot
cOt.

I1. Cau tao ciia bang tuin hoan cac nguyén td héa hoc

1. O nguyén té

M&i nguyén t6 hoa hoc duoc xep vao mot 6 cua bang, goi la 6 nguyén t6. S6 thir tu
ctia 6 nguyén t6 dung bang sé hiéu nguyén tir ciia nguyén t6 do.

2. Chu ki

Chu ki la ddy cac nguyén t6 ma nguyén tir cia chiing ¢ cung s6 16p electron, dugc
xép theo chiéu dién tich hat nhan ting dan.

Chu ki thudng bat dau bang mot kim loai kiém va két thic bang mot khi hiém (trir
chu ki 1 va chu ki 7 chua hoan thanh).

Bang tuan hoan gom 7 chu ki, cac chu Ki dugc danh s tir 1 dén 7.

S6 thir tu cuia chu Ki bang sé 16p electron trong nguyén tir.

Bang 5.1. Cac nguyén tir thudc chu ky 2 va 3

Chu ki 2 Li | Be | B C | N | O | F |Ne
Chu ki 3 Na | Mg | Al Si P S Cl | Ar
S6 electron 16p ngoai cing 1 2 3 4 5 6 7 | 8

Céac chu ki 1, 2, 3, dugc goi 1a cac chu ki nho.
Céac chu ki 4, 5, 6, 7 dugc goi la cac chu ki 16n.
3. Nhém nguyén to

Nhom nguyén t6 1a tap hop cac nguyén t6 ma nguyén tir c6 cau hinh electron tuong
tu nhau, do d6 ¢6 tinh chat hoa hoc gan giéng nhau va dugc xep thanh mot cot.
Bang tuan hoan co 18 cot duoc chia thanh 8 nhém A danh sb tir IA dén VIIIA va 8
nhom B danh s tir ITIB dén VIIIB, IB va IIB theo chiéu tur trdi sang phai trong bang
tuan hoan Mdi nhom 1a mot cot, riéng nhom VIIIB gom 3 cot.

Nguyeén tu c4c nguyén t trong cing mot nhom ¢6 s6 electron hoa tri bang nhau va
bang sb thir t ctia nhom (trir hal cot cudi ciia nhom VIIIB).

I11. Sw bién d6i tuan hoan ciu hinh electron nguyén tir ciia cic nguyén té hoa
hoc

Bang 5.2. Céu hinh electron 16 ngoai ciing ciia nguyén tir CAC nguyén t6 nhom
A

1A 1A 1A IVA VA VIA VIIA VIIA

1 H He 152
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1s'
2 Li Be B C N 0] F Ne
2s 25° 25%2p* 2s72p? | 2s%2p® | 2s%2p* | 2s5%2p° 2572p°
3 Na Mg Al Si P S Cl Ar
2s 3s? 35%3p* 3s%3p? | 3s%3p® | 3s%3p* | 3s%3p° 3s%3p°
4 K Ca Ga Ge As Se Br Kr
4st 45 4s%4pt 4s%4p® | 45%4p® | 4sP4p* | 4sP42p° | 4sP4p°
5 Rb Sr In Sn Sb Te I Xe
5s’ 5s? 55°5p* 5s’5p? | 5s°%5p® | 5s%5p® | 5s°5p° 55°5p°
6 Cs Ba Ti Pb Bi Po At Rn
6s’ 65’ 65°6p* 6s°6p> | 6s°6p° | 6s%6p’ | 65°6p 65°6p°
7 Fr Ra
7s! 75?

CAu hinh electron 16p ngoai cling ctia nguyén tir CAC nguyén td trong cting mot nhom
A duoc lap di lap lai sau moi chu ki, bién d6i mot cach tuan hoan.

IV. Cau hinh electron nguyén tir clia cic nguyén t6 nhém A
1. Cau hinh electron 16p ngoai ciing ciia nguyén tir cic nguyén t6 nhém A

Nguyen tir CAC nguyén t6 trong cung mot nhom A cé cung sd electron trong 16p
ngoai clng. Do d6 c6 sy gidng nhau vé tinh chat hoa hoc cia cac nguyén tb.

S6 thir ty cia nhém A cho biét sd electron ¢ 16p ngoai cing va dong thoi ciing 1a sd
electron hoa tri trong nguyén tir cua cac nguyén to do.

2. Mt s6 nhém A tiéu biéu
Nhom V1A 13 nhém khi hiém.

Nhom IA 1a nhém kim loai kiém. Trong cac phan tng héa hoc, cac nguyén tir kim
loai kiém c6 khuynh hudng cho 1 electron d¢ dat dén cau hinh bén virng ctuia khi
hiém. Trong cac hop chat, cdc nguyén to kim loai ki€m chi c6 hoa tri I.

Nhom VIIA la nhém halogen. Trong céc phan tmg hoa hoc, cac nguyén tir halogen
¢6 khuynh hudng thu thém 1 electron dé dat dén cau hinh bén virng cua khi hiém (trur
At).

V. Sw bién ddi tuin hoan tinh chit clia cic nguyén té hoa hoc
1. Tinh kim loai, tinh phi kim

Tinh kim loai 13 tinh chat ctia mot nguyén t6 ma nguyén tir ciia n6 dé mét electron dé
trd thanh ion duong .

Tinh phi kim 14 tinh chat cia mt nguyén t6 ma nguyén tir ciia né dé thu electron dé
tr¢ thanh ion am .

1.1. Sw bién dbi tinh chit trong mét chu ky

Trong mdt chu ki theo chiéu tang dan cua dién tich hat nhan, tinh kim loai cta cac
nguyén to yéu dan, dong thoi tinh phi kim manh dan.
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Trong mdt chu Ki, khi di tir trai sang phai, dién tich hat nhan ting dan nhung sé 16p
electron ctia nguyén tir cac nguyén to bang nhau, do d6 lyc hat cua hat nhan voi cac
electron 16p ngoai cung tang 1én lam cho ban kinh nguyén t6 giam dan, nén kha ning
dé& nhuong electron giam dan, ddng thoi kha ning thu electron ting dan.

Chidu gidm cia bdn KHnh nguyén ot
Chidu cdng cia dnh phi Hm

@@@@@@@
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@@000.0
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Hinh 5.1. Ban kinh nguyén tir ciia mét sé nguyén t6

Trong mdi chu ki, ban kinh nguyén tir giam tr trai qua phai.
1.2. Sw bién doi tinh chdt trong mot nhom A

Trong mdt nhom A, theo chiéu tang cua dién tich hat nhan, tinh kim loai ctia nguyén
t0 manh dan, dong thoi tinh phi kim yéu dan.

Trong mot nhom A, theo chiéu tir trén xubng dudi, dién tich hat nhéan ting, nhung
ddng thoi sb 16p electron ciing ting lam ban kinh nguyén tir c4C nguyén to tang
nhanh va chiém wu thé hon nén kha niang nhuong electron ciia cac nguyén to giam
nén tinh phi kim giam.

1.3. D$ am dién
1.3.1. Khai niém

Do am dién cua mdt nguyén tir dac trung cho kha nang hut electron cua nguyén tur do
khi hinh thanh lién két hoa hoc.

1.3.2. Bang d¢ am dién

Trong mdt chu Ki, khi di tir trai sang phai theo chiéu ting cua dién tich hat nhan, gia
tri d6 Am dién ctia cic nguyén tir néi chung tang dan.

Trong mdt nhém A, khi di tir trén xudng dudi theo chiéu ting cta dién tich hat nhan,
gia tri d6 4m dién cua cac nguyén tir néi chung giam dan.

Quy luat bién d6i d6 am dién phu hop véi su bién doi tinh kim loai, tinh phi kim cua
cac nguyén t trong mot chu ki va trong mot nhom A.

2. Hoa tri ciia cAc nguyén to

Trong mot chu Ki, di tr trai sang phdi, hoa tri cao nhit ctia cac nguyén t6 trong hop
chat v6i oxi ting lan lugt tir | d&én V11, hoa tri ciia cac phi kim trong hop chat voi
hidro giam tir IV dén 1.

3. Oxit va héa tri ciia cic nguyén t6 nhém A thugc cung chu ki
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Trong mot chu ki, di tir tréi sang phai theo chiéu ting cua dién tich hat nhan, tinh
bazo cua céc oxit va hidroxit twong rng yéu dan, dong thoi tinh axit cia chiung manh

dan.

Sy bién ddi tinh chat nhu thé duoc lip lai & cac chu ki sau.
Bang 5.3. Gia tri d0 Am dién ctia nguyén tir mot so nguyén to nhém A theo Pau-

linh
Nhom 1A 1A A IVA VA VIA VIIA
Chu ky
1 H 2,20
2 Li098 |Belb57 |B204 C 2,55 N304 |0344 |F398
3 Na0,93 |Mgl131 |AI161 |Sil90 |P219 S 2,58 Cl 3,16
4 K 0,82 CalO0 |Gal81 |Ge201 |As218 |Se255 |Br296
5 Rb 0,82 | Sr0,95 In1,78 |Sn196 |Sh205 |Te21 | 2,66
6 Cs0,79 |Ba089 |TI162 |Pb233 |Bi202 |Po0o20 At 2,2
Bang 5.4. S bién d6i tuan hoan héa tri ciia cic nguyén to
S6 thi tw nhom A 1A 1A 1A IVA | VA VIA | VIIA
HQ’p Ché{lt vOi oxi Na,O MgO A|203 S|02 P205 SO3 C|ZO7
K,O CaO Ga,03 | GeO, | As,O5 |SeOs; | Br,0O4
Héa tri cao nhit véi oxi I Il Il \ \Y VI VI
Hop chit khi v6i hidro SiH, |PH; |H,S |HCI
GeH,; | AsH; | H,Se | HBr
Héa tri véi hidro \Y Il Il I
Bang 5.5. Sw bién doi tinh axit bazo
Na,O MgO A|203 S|02 P,Os5 SO C|207
Oxit bazo Oxit Oxit lwdong Oxit Oxit axit Oxit | Oxit axit
bazo tinh axit axit
NaOH MQ(OH)z AL(OH)3 H28|Q3 H3PO4 H,SO, HC|Q4
bazo manh | bazo y€u | hidroxit ludng | axit yéu | axit trung axit axit rat
(kiém) tinh binh manh manh

4. Pinh luat tuin hoan

Tinh chét ctua nguyén t6 va don chit, cling nhu thanh phan va tinh chit cia cac hop
chat tao nén tir cdc nguyén t6 d6 bién doi tuan hoan theo chiéu tang cua dién tich hat
nhan nguyén tu.

V1. Y nghia cia bang tuan hoan cia cac nguyén to hoa hoc

1. Quan h¢ giira vi tri ctia nguyén to va cau tao nguyén tir
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Biét vi tri cia mot nguyén t6 trong bang tuan hoan, c6 thé suy ra ciu tao nguyén tir
cua nguyén to d6 va nguoc lai

Vi tri ciia mét nguyén to Céu tao ‘nguyén tir
trong bang tuin hoan (8) -S4 proton, sd electron

- S tht ty ciia nguyén to -S4 16p electron

- S thir tw ctia chu ki - - S6 electron 16p ngoai cliing
- S6 th{t tu cia nhom A

2. Quan hé giira vi tri va tinh chit clia nguyén tb

Biét vi trf cia mot nguyén tb trong bang tuin hoan, c6 thé suy ra nhirng tinh chit hoa
hoc co ban cua no:

- Tinh kim loai, tinh phi kim,;

- Hoa tri cao nhat ctia nguyén t6 trong hop chét véi oxi, hoa tri clia nguyén tb trong
hop chét véi hidro;

- Cong thic oxit cao nht;

- Cong thuc hop chat khi vai hidro (néu co);

- Cong thuc hidroxit twong Gmg (néu ¢6) va tinh axit hay bazo cta chiing.

3. So sanh tinh chat héa hoc ciia mot nguyén to véi cac nguyén o 1an can

Dya vao quy luét bién dbi tinh chét cua nguyén t trong bang tuan hoan c6 thé so
sanh tinh chat hoa hoc cia mot nguyén t6 véi cac nguyén to 1an can.

BAI TAP
1- Dua vao vi tri cia nguyén t6 Mg (Z = 12) trong bang tuan hoan,
a) Néu tinh chét hoa hoc ctia Mg;
b) Hoa tri va cong thure cua Mg véi oxi;
¢) Cong thirc hidroxit va tinh chat hidroxit tvong tmg ciia Mg.
2.Dua vao vi tri cia nguyén t6 Br (Z = 35) trong bang tuan hoan,
a) Néu tinh chat hoa hoc cua Br;
b) Hoa tri va cong thirc cua Br véi oxi;
¢) Cong thirc hidroxit va tinh chat hidroxit twong tmg ctia Br;
d) Cong thirc hop chat véi hidro ciia Br.
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10-Nguyén t6 (R) thudc nhom VIA, trong hop chit oxit cao nhét cua (R) c¢6 chira
62,2% R vé khoi lugng.

a) Xac dinh tén cua (R).
b) Viét phuong trinh hoa hoc ciia phan tmg giita oxit cao nhit cua (R) véi nudc.

11- Hop chat khi véi hidro caa (X) thuéc nhom VA ¢6 chira 91,17 % (X) vé khdi
lugng.

a) Xac dinh tén cua (X).
b) Viét phuong trinh hoa hoc ctia phan tng giita oxit cao nhét cua (X) v6i nude.

¢) (Y) 1a mot oxit khac ciia (X) trong d6 c6 30,43% (X) vé khdi luong. Xac dinh
cong thirc phan ti cua oxit (Y).

12-Trong hop chat khi véi hidro cua (Z) thuéc nhom IVA c6 1/8 khdi lugng
hidro.

a) Xac dinh tén cua (Z).
b) Viét phuong trinh hoa hoc ctia phan tng giita oxit cao nhét cua (Z) v6i K,0.
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13-(T) 1a mot nguyén t6 thudc nhom VIIA. Oxit cao nhit cta (T) c6 phan tir khoi
la 183. Xac dinh tén cua (T).

14-Duya vao vi tri cua nguyén td At (Z = 85) trong bang tuan hoan hiy so sanh
tinh chat cia At v6i cac nguyén td khac trong nhom.

15-Hai nguyén t6 (A) va (B) dung ké tlep nhau thugc hai chu ky ké tiép nhau
trong bang h¢ thong tuan hoan cac nguyén t6 hoa hoc ¢6 téng s6 don vi dién tich hat
nhan 1a 32. Khéi luong nguyén tir ciia mot nguyén to gap doi dién tich hat nhan cua
nguyén tir nguyén to do.

a) Viét cau hinh electron cua (A) va (B).
b) So sanh tinh chat hoa hoc ctia ching.

16- Cho cac nguyén to:
A: chu ky 4, nhém IIA D: chu ky 5, nhém IA  G: chu ky 6, nhom IIB
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L: chuky 4, nhém IB  B: chu ky 4, nhém VIIIA E: chu ky 4, nhém VIB
C: chu ky 5, nhém VA F: chu ky IV, nhém VIIIB
a) Viét cau hinh electron, x4c dinh sé hiéu nguyén tu, goi tén.
b) Cho biét nguyén to do la kim loai, phi kim hay khi hiém.
17- Cho cac nguyén tu co cau hinh muc ning lwong ngoai cung nhu sau:
A: 3p° B: 4p° C: 5s* D: 3d°
E: 2p? F: 4s! G: 35 H: 3p°
a) Viét cau hinh electron.
b) Cho biét nguyén t6 do la kim loai, phi kim hay khi hiém.
18- Cho céc nguyén t6 (X) (Y) (Z) c6 sd hiéu nguyén tir 1an luot 13 9, 16, 17.
a) Viét cdu hinh electron ciia (X) (Y) va (2)
b) Cho biét vi tri cta (X) (Y) (Z) trong bang tuin hoan
¢) Xép cac nguyén t6 theo thir ty tinh phi kim ting dan
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Bai 6 ON TAP CHUONG II
I. Hé thong kién thirc Chwong 11
1. Céu tao bang tuin hoan

- Cac nguyén to duogc sap xep theo chiéu ting dan cua dién tich hat nhan nguyén tu.
- Cac nguyén to co cung so 16p electron trong nguyén tir dugc xép thanh mot hang.
- C4c nguyén t6 c6 sd electron héa tri trong nguyén tir nhu nhau dugc xép thanh mot
cOt.

O nguyén t6: Mdi nguyén to xép vao mot o.

Chu ki: Mbi hang 1a mot chu ki

- Bang tuan hoan c6 7 chu ki: 3 chu ki nho (chu ki 1, 2, 3); 4 chu ki 16n (chu ki 4, 5,
6, 7).

- Nguyén tir cac nguyén t6 thudc mot chu ki ¢6 s6 16p electron nhu nhau.

- SO thtr tu cia chu ki bang so6 16p electron ciia nguyén tur cdc nguyén td trong chu ki
do.

Nhom A:

C4c nguyén t6 nhom A c6 sb electron hoa tri bang nhau va bang s tht ty nhom.

2. Sw bién ddi tudn hoan

S electron 16p ngoai cuing cua nguyén tir CAC nguyén to & mdi chu ki ting tir 1 dén 8
thudc cac nhom tur IA dén VIIIA. Cau hinh electron nguyén tir cia cdc nguyén to
bién doi tuan hoan.

Sw bién déi tuin hoan tinh kim logi, tinh phi kim, ban Kinh nguyén tie va gid tri
dp am di¢n

Chuki Ban kinh nguyén to
Nhém A cis Tinh kim loai
Ban Tinh gy Tinh Gié trj 46 4m dién
kinh Kim d6 phi >
nguyén loai am kim Tinh phi kim
tu dién

Chii thich : chiéu miii tén la chiéu ting
3. Pinh luat tuin hoan

Tinh chat ciia nguyén té va don chat, cling nhu thanh phan va tinh chat ciia cac hop
chat tao nén tir cdc nguyén to d6 bién doi tuan hoan theo chiéu tang cta di¢n tich hat
nhan nguyén ti.

I1. Bai tap
1- Nguyén tir (X) thudc nhom VIA c6 tong s cac hat 1a 24 hat.
a) Viét cau hinh electron.

b) Xac dinh vi tri ciia (X) trong bang hé théng tuan hoan cac nguyén té hoa
hoc.
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2- Mot nguyén t6 (Y) thude chu ki 3, nhém VIA trong bang tudn hoan.
a) Nguyén tir (Y) c6 bao nhiéu electron ngoai cung?
b) So sanh tinh chét cia (Y) véi 2 nguyén t6 bén canh thudc cing chu ki.

3- Oxit cao nhat ctia mot nguyén to 1a RO, trong hop chat cta (R) véi hidro c6
5,88% H vé khoi luong. Xéac dinh nguyén tir khéi cua (R).

4- Hop chat khi v6i hidro ciia mot nguyén t6 13 RH,. Oxit cao nhat cia (R) ¢o
chtra 53,3% oxi vé khoi lugng. Tim nguyén tur khoi cua (R).

5- Khi cho 0,6 gam mét kim loai (M) thudc nhom IIA tac dung v6i nude tao ra
0,336 lit khi hidro (¢ di€u kién ti€u chuan). Xac dinh tén kim loai (M).
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6- Oxit cao nhit cia mot nguyén td 1a RO; trong hop chét cia R véi hidro c6
5,88% hidro vé khoi lugng . Xac dinh tén cia R.

7- Hop chat khi véi hidro cua R ¢6 cong thirc 1a RHy, trong hop chat oxit cao nhat
cua no chira 53,33% oxi v€ khoi lugng. Xac dinh tén cua R.

8- Hop chat khi voi hidro cua mét nguyén t6 co cong thuc RH . Oxit cao nhat cua
nguyén to co chua 65,2% R vé khoi lyong. Xac dinh tén ctua R.

9- Oxit cao nhit cua mot nguyén t6 co cong thuc R ,0s. Voi hidro, nguyén té do
tao thanh hop chat c6 82,35% R vé khoi luong. Xac dinh tén ctua R.
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12- Nguyén tir cua nguyén td& X ¢ cdu hinh electron 16p ngodi cuing 1a ns’np®.
Trong hop chat khi ctia nguyén t6 X véi hidrd, X chiém 94,12% khoéi lugng. Phan
tram khoi lugng cua nguyén t6 X trong oxit cao nhat la bao nhiéu?

13- R thu¢c nhém VIA, trong hop chét oxit cao nhét cta né chira 62,2% R vé
khoi lugng.

a) Xac dinh tén cua R.
b) Viét phuong trinh hoa hoc clia phan tng giita oxit cao nhat ctia R véi nudc.

14- Hop chat khi v6i hidro cta R thudc nhém VA chua 91,17 % R vé khéi lugng.
a) Xac dinh tén cua R.
b) Viét phuong trinh héa hoc ciia phan tng xay ra giita oxit cao nhat cia R
véi nude.

15- Trong hop chat khi véi hidro ctia R thudc nhom IV ¢ % khéi lugng hidro.

a) Xac dinh tén cua R.
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b) Viét phuong trinh hoa hoc ciia phan tng giita oxit cao nhit cta R véi K,0.

16- Oxit cao nhét‘ cua mot nguyén t6 thudc nhém VIIA trong hop chit cia R véi
hidro c6 97,26% R vé khoi lugng.

a) Xac dinh tén cua R.

b) Hoa tan 8,96 lit hop chat khi cua R voi hidro (diéu kién tiéu chuan) vao
nudc duge 250 ml dung dich Tinh ndng d§ mol/lit cua dung dich thu dugc.

17- R thudc nhom VA , trong hop chét oxit cao nhit ciia R chita  56,34% oxi vé
khoi lugng. Tich so khoi lugng cia R va khoi lugng cua oxi 1a 4960.

a) Xac dinh tén cua R.
b) Viét phwong trinh hoa hoc ctia phan tng giita oxit cao nhat ctia R véi nude.

¢) Cho 3,55 gam oxit trén tac dung voi 16,05 gam nuoc. Tinh néng do phan
tram cua dung dich thu dugc sau phan ung.
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18- R thugc nhom VA, trong oxit cao nhat ctia R ¢6 ti 16 khdi lugng ciia R so véi
khoi luong cua O 1a 7:20.

a) Xac dinh R.
b) Viét phuong trinh hoa hoc ctia phan tng giira oxit cao nhat ciia R voi nudc.

¢) Cho 4,32 gam oxit cao nhat cua R tac dung voi nuoc thu duoc 500 ml dung
dich. Tinh nong d6 mol/lit cia dung dich thu dugc.

d) Tinh khéi lvgng dung dich NaOH 20% vuwa du dé trung hoa 100 ml dung
dich trén.

19- (X) 1a mdt nguyén t6 thudc nhom VIIA. Oxit cao nhit cta (X) ¢6 phan tir
khéi 1a 183.

a) Xac dinh tén cua (X).

b) (Y) 1a kim loai thuoc nhom IITA. Cho 1,344 lit khi (X) (diéu kién tiéu
chuén) tac dung véi (Y) thu duoc 5,34 gam mudi. Xac dinh (Y).

20- (X) la mot ngqyénrté) thugc nhém VIA. Véi hidro (X) tao nén hop chat trong
do R chiém 94,12% vé khoi lugng.

a) Xac dinh tén cua (X).

b) Viét cau hinh electron va cho biét vi tri ctia (X) trong bang hé théng tuan
hoan céc nguyén t6 hoa hoc.
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21- Hop chat khi ROy c6 ti khéi hoi so voi hidro 14 32.
a) Xac dinh phan tir khéi ctia hop chat.
b) Xac dinh cong thirc cua oxit biét R chiém 50% vé khdi lugng.

22- Oxit cao nhat cua R co cong thuc la RO3. Trong hop chit voi hidro, nguyén t6
R chiém 94,12% vé khoi luong.

a) Xac dinh tén va vi tri ciia R trong bang tuan hoan.
b) So sanh tinh chat hoa hoc cua R voi déng vi O

c) Cho 11,2 gam s'z“lt‘t’ac dung voi 294 gam dung dich hidroxit twong ung cua
RO; 10%. Tinh nong d0 phan tram ctia dung dich thu dugc sau phan ing

s L R
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Chuong |11 LIEN KET HOAHQC
Bai 7 LIEN KET ION
|. Sw hinh thanh ion, cation, anion
1.lon, cation, anion

Khi nguyén tir nhuong hay nhan electron, tré thanh phan tir mang dién goi 1a ion.
Trong cac phan Gmg hoa hoc, dé dat ciu hinh electron bén cta khi hiém : 16p ngoai
cung c6 8 electron hay 2 electron (heli) nguyén tir kim loai ¢6 khuynh huéng nhuong
electron cho nguyén tir cac nguyén t6 khac dé tré thanh ion dwong, goi la cation.

Céc nguyén tir kim loai, ¢6 1, 2, 3 electron 16p ngoai cing déu d& nhuong electron dé
tr¢ thanh ion duong.

Na—>Na"+le Mg—Mg*+2 Al-> AP +3e

Trong cic phan tng hoa hoc, dé dat cau hinh electron bén ciia khi hiém, nguyén tir
phi kim c6 khuynh hudng nhén electron tré thanh ion &m, goi 1a anion.

Cl+l1e—Cl- 0+2e—>0>  F+lesF
Cach goi tén:
[on duong: cation + tén kim loai
Jon 4m: anion + tén gdc axit (trir 0% duogc goi la anion oxit)
2. Ion don nguyén tir va ion da nguyén tir
lon don nguyén tir la cac ion tao nén tir mot nguyén tir.
Thi dy: cation Li*, Na*, Mg®*, AI** va anion F, S%.

lon da nguyén tir 1a nhiitng nhom nguyén tr mang dién tich duong hay am.
Cation amoni NH,", anion hidroxit OH", anion sunfat 8042'

II. Sy tao thanh lién két ion
Thi dy: Xét su hinh thanh lién két giira nguyén tir Na va nguyén tir Cl.

Na —Na'+1le Cl +1e—CI”
(1s°25%2p°3s!)  (1s%25%2p°) (15°25%2p°3p°) (15%25%2p°3p°)
Hai ion duoc tao thanh mang dién tich nguoc dau hut nhau bang luc hut tinh dién,
tao Nén phan tir NaCl.

Na* + Cl- — NaCl

Hinh 7.1. Lién két ion

Lién két ion 1a lién két duoc hinh thanh bai lyc hat tinh dién giita cac ion mang dién
tich trai dau.
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Phuong trinh héa hoc:
2x1e

[
2Na+Cl, > 2 Na" CI

BAI TAP
1- Viét phuong trinh hinh thanh cac ion sau: Na*, Mg**, AI**, CI -, 0%, 2.

2- Viét cdu hinh electron cua cac ion sau: Na*; I\/Igz+; AP Cl—; 0%; s%: crt:
Fe®* va Fe**.

3- Xac dinh soO proton, notron, electron trong cac nguyén tir va ion sau:
. 9 9
2 40 35 - 56 2
a) tH", LAr , >Cl, e Fe*
40 2 32Q2- 27 A3
b) 5Ca’, 1557 , HAI
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5- Viét c4u hinh electron cua cation liti (Li*) va anion oxit (O%).

a) Nguyén tu khi hiém nao co c4u hinh electron giéng cation Li* va nguyén tir khi
hiém nao c6 cau hinh electron giéng anion oxit 0%?

b) Vi sao 1 nguyén tr oxi két hop duoc véi 2 nguyén tir Li?

6- Viét cau hinh electron cua F (2=9); Cl (Z=17) vacho biét khi cac nguyén tir
nay nhan thém 1e thi lop ngoai cung co dic diém gi?

nao?

nao?

9- X4ac dinh sb proton, notron, electron va viét cau hinh electron cua céc ion sau:

2 g+ 35 . 56 2+ . 56 3+. 40 2+ . 32 27 . 27 3+, 39 64 2+,
a) TH" ; 5Cl ; 5¢gFe™ ; 5gFe™; 59Ca™; 158" ; [3AIP; 10K 55 Cu™;

80 o,

358r

40



HOA HOC 1

PO,

10- Hoan thanh cac phuong trinh dién ta su hinh thanh ion sau déy:
Li—>Li" Na—>Na" Mg— Mg* Al— AP
Cl-CI 0-0" S-S NN

12- Cacion X*, Y vanguyén tir Z nao c6 cdu hinh e 13 1s* 2s* 2p°. Viét ciu hinh
electron cta cac nguyén tir X, Y. Cho biétténcua Z, Y, Z.
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14- Cho biét co bao nhiéu e lectron, proton trong cac ion sau NH,*, OH , HCO;
HSO; , NO; , CO4?, SO5?, SO,2, HPO,® , PO,° .

17- lon R* ¢6 ciu hinh electron ngoai cung 1a 2p6. Viét cau hinh electron va goi
tén cua R.

18- Cation R* va anion X~ ¢6 c4u hinh electron ngoai cing 1a 3p°. Viét cu hinh
electron va goi tén cua R va X.
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20- Giai thich sy hinh thanh lién két giira K va Cl; Mg va S; Ca va F.

21- Viét phuong trinh hoa hoc hinh thanh cac hop chat : Na,O; MgO; NaCl;
MgCl,; NazN; AICl3; FeBr; (ghi ro chicu di chuyén cua electron).

22- Cho cac oxit Al,O3 ; Na,0; MgO; SiO,. Hay xép céc oxit trén theo thir ty do
phan cuc trong lién két giam dan.

23- Anion X~ ¢6 c4u hinh electron phéan 16p ngoai cing 1a 3p®,
a) Xac dinh tén cua X.
b) Giai thich lién két duoc hinh thanh giita X va Ba.
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24- Trong cac hop chat sau: HgPO, KpSOs NagS, NH4CI, Ca(OH), KClI,
NH4NOs3, hop chat nao c6 ion da nguyén tir?

25- Trong hop chit ion XY, X 1a kim loai va Y 1 phi kim, sb electron cia cation
bang s0 electron cua anion, tong soO electron trong hop chat XY 1a 20. Trong moi
hop chat Y chi c6 mdt mirc oxi hoa duy nhat. Cho biét cong thirc cua XY.

26- Nguyén tur cua nguyén td X c6 cau hinh electron 1522822p63323p64s nguyén
tir ciia nguyén t Y ¢6 cdu hinh electron 1s?25?2p°. Lién két hod hoc giira nguyén
tr X va nguyén tir Y thudc loai lién két gi ?

s L R
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Bai 8 LIEN KET CONG HOA TRI
I. Sy hinh thanh lién két cong hoa tri
1. Sw hinh thanh don chat
1.1. Sw hinh thanh phdn twr hidro

Nguyén tit H (Z = 1) ¢6 c4u hinh electron 13 1s', hai nguyén tir H lién két v6i nhau
bang cach mbi nguyén tir H gbp 1 electron tao thanh mot cip electron chung trong
phan tir H,. Trong phan tir H,, mi nguyén tir H ¢ 2 electron, giéng ciu hinh
electron bén virng cta khi hiém heli:

Cong thirc electron Cong thirc ciu tao
H* + H — H:H H-H

Giira 2 nguyén tir hidro c6 1 cip electron lién két biéu thi bang mot gach (-), 1a lién
két don.

1.2 Sw hinh thanh phan tir nito
Nguyén tir N (Z = 7) 1s°25°2p®, ¢6 5 electron & 16p ngoai cung. Trong phan tir nito
N,, dé dat cAu hinh electron ctia nguyén tir khi hiém gan nhat (Ne), mdi nguyén tur
nito gép chung 3 electron.

N=N
Cong thirc electron Cong thirc ciu
tao

Hai nguyén tir N lién két vi nhau bang 3 cp electron lién két biéu thi bang ba gach
(=), 1a lién két ba.

Lién két cong hoa tri 1a lién két duoc tao nén gitra hai nguyén tu bﬁng mot hay nhiéu
cap electron chung.

Mbi cap electron chung tao nén mot lién két cong hoa tri.
Cac phan tir H,, N, tao nén tir hai gguyén tir ciia cung mot nguyén td, r;én cac cap
electron chung khong bi hut 1éch vé phia nguyén tir nao. Do d6, lién két trong cac
phén tir d6 khong bi phéan cuc. D6 1a lién két cong hoa tri khong cuc.
2. S hinh thanh hep chat

2.1. Sw hinh thanh phdn tie hidro clorua

Trong phan tir hidro clorua, mdi nguyén tir (H va Cl) gdp 1 electron tao thanh 1 cip
electron chung dé tao nén mot lién két cong hoa tri.
Do am dién cua clo 1a 3,16 16n hon d6 am dién cua hidro 1a 2,20 nén cép electron
lién két bi 1éch vé phia clo, lién két cong hoa tri nay bi phan cyec.
Trong cong thire electron cua phan tir c6 cuc, nguoi ta dat cap electron chung Iéch vé
phia ki hi¢u cua nguyén tr ¢6 d§ am dién 16n hon.
Thidu:H :CI
Lién két cong hoa tri c6 cuc (lién két cong héa tri phan cuc) 12 lién két cong hoa tri
trong d6 cdp electron chung bi 1€ch vé phia mot nguyén tur.

2.2. Sw hinh thanh phédn twr khi cacbonic
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C4u hinh electron ctua C (Z = 6) 1a 1s°2s%p?, nguyén tir cacbon c6 4 electron & 16p
ngoai cung.
Céu hinh electron cua O (Z = 8) 1& 1s°25°2p*, nguyén tir oxi c6 6 electron & 16p ngoai
cuing.

Trong phan tir CO,, nguyén tir C ¢ gitra 2 nguyén tir O va nguyén tr C gop chung véi
mdi nguyén tr O 2 electron, mdi nguyén tir O gop chung véi nguyén tir C 2 electron
tao ra 2 lién két doi.

Nhu vay, theo cong thure electron, moi nguyén tir C hay O déu co 8 electron & 16p
ngoai cung, dat ciu hinh bén viing ctia khi hiém.

Lién két giira nguyén tu oxi va cacbon 1a phan cuc, nhung phan tar CO, ciu tao thing
nén hai lién két d6i phan cuc (C = O) triét tiéu nhau, két qua 1a phan tir nay khong bi
phén cuc.

2.3. Tinh chit ciia cdc chit cé lién két cong héa tri

Céac chat ma phan tir chi ¢6 lién két cong hoa tri c6 thé 1a chat ran, chéat 16ng hodc
chét khi.

Céac chat c¢6 cuc nhu ruou etylic, duong,...tan nhiéu trong dung méi ¢6 cuc nhu
nudce. Phan 16n cac chat khong cuc nhu luu huynh, iot, cac chat hitu co khong cuc
tan trong dung moi khong cuc nhu benzen, cacbon tetraclorua. ..

Céac chét chi c6 lién két cong hoa tri khong cuc khong dan dién ¢ moi trang thai.
1. D0 Am dién va lién ket hoa hoc

1. Quan hé giira lién két cong hoa tri khong cuc, lién két cong héa tri c6 cuc va
lién két ion

Trong phén tir, néu cip electron chung & gilta 2 nguyén tir, taco lién két cong hoa tri
khong cuc. Néu cip electron chung 1éch vé mot phia cia mot nguyén tir thi do 1a lién
két cong hoa tri co cuc. Néu cip electron chung chuyén vé mot nguyén ti. ta s& c6
liénkét ion. Nhu vay, lién két ion c6 thé duoc coi 1a truong hop riéng cua lién két
cong hoa tri.

2. Hiéu dd Am dién va lién két hoa hoc
bé danh gia loai lién két trong phan tr hop chit, nguoi ta co thé dua vao hiéu do Am

dién. Nguoi ta phan loai mét cach tuong ddi loai lién két hoa hoc theo quy udc kinh
nghiém dua vao thang do am dién cua Pau-linh nhu sau :

Hiéu do Am dién Loai lién két
Tir 0,0 dén dudi 0,4 lién két cong hoa tri khong cuc
Tir 0,4 dén dudi 1,7 lién két cong hoa tri c6 cuc
Ttr 1,7tro 1én lién két ion
BAI TAP

1- Duya vao d6 am dién du doan loai lién két trong cac phan tu sau: HCI; CHy,
CCly; CSy; NaCl; Na,S, AgCl, NHs, H,0,, H,Te, CsCl, CaS, BaF,; NayO;
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3- Cho cac nguyén tir co sb hiéu sau: 13A; 7B; oC; 14D; 1E; 17F; 11G.

Hay cho biét cac nguyén tir sau day néu két hop v6i nhau tao ra hop chét co
cong thirc nhu the nao va thudc loai lién ket gi?

ayBvaB Db)C+C CE+E dB+E e)A+C

4- Viét cong thuc cAu tao, cong thuc electron cua cac chét sau: CHy; CO,; H,0;
C,Hy4; CoH,; CHsN; BF.
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5- Giai thich sy hinh thanh lién két trong cac chit sau: LiCl; H,S; NaF; CCly;
KBr; NH3; CoHs.

8- X, Y, Z la nhung nguyén to co s6 don vi dién tich hat nhan la 9, 19, 8
a) Viét cau hinh electron nguyén tu cua cac nguyén to do
b) Du doan kiéu lién két hoa hoc co giua cac cip X vaY, Y vaZ, X vaZ

9- Dua vao d6 am dién , cho biét loai hen ket trong cac phan tu va sap xép theo
chiéu tang dan d6 phan cuc cua lién két giwra cac nguyén tu tron g phan tu

a) NHs;, H,S, H,0, H,Te, CsCl, CaS, BaF,
b) CaO, MgO, CH,, AIN, N, NaBr, BCls;, AlCl;

o L R
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Bai 9 HOA TRI VA SO OX1 HOA
I. Hoa tri
1. Héa tri trong hop chit ion

Trong hop chit ion, hoa tri cia mot nguyén té bang dién tich cua ion va duoc goi 1a
dién hoa tri cua nguyén to do.

Trong hop chit ion, cac nguyén tb kim loai thudc nhom IA, TIA, IIIA c6 sb electron
hoéa tri & 16p ngoai cung 1a 1, 2, 3 ¢6 thé¢ mat di 1, 2, 3 electron, nén c6 dién hoa tri
1+, 2+, 3+,

Cac nguyén t6 phi kim thudc nhém VIA, VIIA ¢6 6, 7 electron 16p ngoai cung, ¢6
thé nhan thém 2 hay 1 electron, nén c6 thé c¢6 dién hoa tri 2-, 1-.

Quy wéc

Khi viét dién hoa trj caa nguyén td, ghi gia tr1 dién tich trudc, dAu cua dién tich sau.
2. Hoa tri trong hop chit cong hoéa tri

Trong hop chat cong hoa tri, hoa tri cua mdt nguyén td duge xac dinh béng s6 lién
két cuia nguyén tr nguyén t6 do6 trong phan tir va duogc goi la cong hoda tri cia nguyén
tor do.

I1. S6 oxi hoa

S6 oxi hoa cua mot nguyén t6 trong phan tur 1a dién tich ctua nguyén tir nguyén t6 do
trong phan tir, néu gia dinh lién két gitra cac nguyén tir trong phan tir 1a lién két ion.

Quy tic tinh s6 oxi héa
Quy tac 1: S6 oxi hda ctia nguyén 6 trong cac don chat bang khong (0).

Quy téc 2: Trong mot phan tu, téng s6 oxi hoa cua cac nguyén té bang khong.
Quy tic 3: So oxi hoa cua ion don nguyén tur bang dién tich cua ion do6. Trong ion da
nguyén tir, tong sd oxi hoa ciia cac nguyén to bang dién tich cia ion.

Quy tic 4: Trong hau hét cac hop chét, s6 oxi hoa cua hidro bang +1, trr mot s6
truong hop nhu hidrua kim loai (NaH, CaH,...). SO oxi hoa cua oXi bang -2, trur
truong hop OF,, peoxit (chang han H,0,)...

Céch viét s6 oxi héa
S4 oxi hoa duoc viét béng chit s& thuong, dau dat phia trudc va duge dat ¢ trén ki
hi€u nguyén to.

BAI TAP
1- Cho biét s6 oxi hoa va cong hoa tri ctia cac nguyén tb Si, P, S trong hop chit
oxit cao nhat va trong hop chat vai hidro.
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2-

Cho biét s6 oxi hoa va hoa tri ctia cac nguyén td trong cac hop chat sau: CO;

Xac dinh dién hoa tri ciia cic nguyén t6 trong cac hop chat sau: CaF, ; BaO;
Al,O3; NaCl; KF; CacCl..

HCI; NHs.

Tinh s6 oxi clia cic nguyén t6 trong cic hop chit va ion sau: CF,Cly;
Na,C,0,; BrF;; HBrO3; SOCI,; HCIO; NaClOs; N,O4; Ny; HCIO,; KMnOy;
MnO,; Na,Cr,0;; KCIO,; HNO3; Na,SOy; FeCls; NoH4; NH,OH; CO,; CoHg;
K,Cr,07; SO; ; PCls; K,CO3; HCIOz; NO,; Fey(SOu)s; Cu*; SO~ ; NH,";
NO,; PO,* ; Fe*; SOs*; ClO, ; NoHs"; HP,0,° ; HCO; ™.
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Bai 10 ON TAP CHUONG IIT
I. Hé thong kién thirc Chwong 111

1. So sanh lién két ion va lién két cong héa tri

Bang 10.1. So sanh lién két ion va lién két cong hoa tri

Loai Lién két ion Lién két cong hoa tri Lién két cong hoa tri

lién ket co cuc khong cue

Pinh Lién két ion 1a lién két La lién két duoc tao nén | La lién két duoc tao nén

nghia duogc hinh thanh béi lyc gitra hai nguyén tor bang | gitta hai nguyén tir bang
hut tinh dién giita cac ion | mot hay nhiéu cdp elec- | mot hay nhicu cap elec-
mang dién tich trai dau tron dung chung tron dung chung

Ban Cho va nhan electron Dboi electron dung chung | B6i electron dung chung

chat khong 1éch vé phia 1&ch vé phia nguyén tir

lién két

nguyén tir Nao

nao c6 do am dién 16n
hon

Dac
tinh

Bén

Bén

2. D doan loai lién két

Dua vao hiéu d6 am dién dé du doan vé mat 1i thuyét loai lién két

Hiéu do am dién > 1,7: lién két ion

Hiéu d6 am dién tir 0 dén 0,4: lién két cong hoa tri khong cuc

Hiéu d6 am dién tir 0,4 dén 1,7: lién két cong hoa tri ¢6 cuc

I1. Bai tap
1- Viét phuong trinh biéu dién su hinh thanh céc ion: Na*, K*, AI**, S*, Br .

2- Viét cong thirc cAu tao, cong thirc electron cua cac chit sau: H,; HBr; F,; CHy;
N,; H,S; CO; va cho biét lién két cong hoa tri nao la lién két phan cuc va lién
ket cong hoa tri khong phan cuc.

o1
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4-

Duya vao vi tri ctia cic nguyén td sau trong bang tudn hoan, hiy cho biét
nguyén td nao c6 cung cong hoda tri trong cong thirc hda hoc cac oxit cao nhat:
Si,P,CI, S, C, N, Se, Br.

Cho day cac oxit sau day: NaZQ, Al,O3, Si0,, P,Os5, SO3, Cl,04. Dua vao hiéu
do am dién xac dinh loai lién két trong tirng oxit.

Cho céc chat sau day: O,, H,0, NH3, HF, H,S, HCI, O;. Cho biét chét nao
trong phan tur chi ¢6 lién két cong hoa tri phan cuc?

H,COs.
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9- Xac dinh s6 oxi hoa cua céc nguyén tir trong cac chit sau: KMnOy, Na,Cr,0-,
KCIO;, HsPO,, NO5', SO,%, Br ~, NH,".

10-Xac dinh dién hoa tri cua cac nguyén t6 nhom VIA, VIIA trong cac hop chat
v6i1 cac nguyén to thudc nhém IA.

11-Mot nguyén tir (X) ¢6 cdu hinh electron 152 252 2p3.

a) Xac dinh vi tri cia nguyén to d6 trong bang tuan hoan, suy ra cong thirc
phéan tir cta (X) voi hidro.

b) Viét cong thuc electron hop chat cta (X) véi hidro.

12- Giai thich sy hinh thanh lién két giira cac nguyén tir cia cac phan tir sau

a) Natri va clo d) Kali va oxi h) Kali va nito
b) Magie va clo e) Canxi va oxi i) Nhom va oxi
¢) Canxi va flo g) Nhom va flo
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14- Viét phuong trinh co biéu dién su cho nhén electron khi cho:
a) Natri tac dung voi clo b) Natri tac dung voi oxi
¢) Nhom tac dung voi luu huynh  d) St tac dung voi clo
e) Bari tac dung voi oxi g) Magie tac dung voi nito

15- Viét phuong trinh hoa hoc hinh thanh cac hop chat : Na,O; MgO; NaCl; MgCl,;
NazN; AICl3; FeBr, (ghi rd chi¢u di chuyén cua electron).
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16- Cho cac pxit A|2Q3 - Na,0O; MgO; SiO,. Hiy xép céc oxit trén theo thtr ty d6 phan
cuc trong lién két gidm dan.

17- Anion X~ ¢6 cAu hinh electron phan 16p ngoai cing 1a 3p°.
a) Xac dinh tén cua X.
b) Giai thich lién két duoc hinh thanh giita X va Ba.

18- Nguyén tu cua nguyén t6 X ¢6 cau hmh electron 1s%2s% 2p° 3s?3p° 4s', nguyén tir
cta nguyén t6 Y c6 cdu hinh electron 1s?2s”2p°. Lién két hoa hoc giita nguyén tir X va
nguyén tir Y thudc loai lién két gi?
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Chuong IV PHAN UNG OXI HOA-KHU
Bai 11 PHAN UNG OXI HOA — KHU
I. Pinh nghia
Thi du 1. Khi d6t chay magie trong khong khi, xay ra su oxi hoa magie. Phan tmg duoc

+2 -2

biéu dién bang phuong trinh hoa hoc : 2 Mg+ Oz —2MgO (1)

+2

O phan tng nay, Mg nhuong electron: Mg — Mg+ 2e

Qua trinh Mg nhuong electron la qué trinh oxi hdéa Mg (con goi 1a su oxi hoa Mg).

+1
+2 -2 0 -2

Thi du 2. Sy khir CuO bang H, xay ra theo phan tmg: CuO+H, — Cu+ H,O (2)

N +2 +2 0
O phan uing nay, Cu nhan electron: Cu+2e —Cu
+2 +2 +2
Quatrinh Cu nhén electron goi la qua trinh khir Cu (s khirCu).
O phan ung (1), oxi la chat oxi hoa, magie la chat khu.
O phan tng (2), CuO 1a chat oxi hoa, hidro 1a chat khir.
Thi du 3. Natri chay trong khi clo tao ra natri clorua (NaCl) theo phan tng:

0 0
2Na+Cl, - 2Na" +ClI- — 2NaCl (3)

Thi dy 4. Khi hidro chdy trong khi clo tao ra khi hidro clorua HCI, phan tng duoc bicu
dién bang phuong trinh hoa hoc

o 0
H2+Cl. — 2HCI 4)

Trong phéan tng (4) c6 sy chuyén electron va co su thay d6i s6 oxi hoa.
Thi du 5: Khi dun néng, NH4sNOj3 phan huy theo phan ing sau:

-3 +5 o +1
NH,NO,——>N;0+H,0 (5)
-3

O phan tng nay, nguyén tr N nhuong electron nguyeén tu N thu electron. Nhu vay, chi
c6 sy thay d6i c6 s oxi hoa clia mot nguyén to.
Phéan tmg oxi hoa — khir 13 phan tng hoéa hoc, trong d6 c6 su chuyén electron giita cac
chat phan mg, 1a phan mg héa hoc trong d6 co6 su thay doi s6 oxi hoa cia mét s6 nguyén
to.
Su oxi hoa va su khir bao gio ciing dién ra dong thoi trong mot phan tng oxi hoa - khtr.
I1. Lap phwong trinh héa hgc ctia phan &ng oxi héa — khir
Phuong phap thang bang electron dya trén nguyén tic: Toéng sb electron do chat khu
nhudng bang tong s6 electron ma chat oxi hoa nhan.

Thi du 1. Lap phuong trinh héa hoc cua phan tng P chay trong O, tao ra P,Ostheo so dd
phan tng: P+ 0O, —>P,0s
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Budée 1. Xac dinh s6 oxi hoa cua cac nguyén tb trong phan mg dé tim chat oxi héa va
chat khir,

+5 -2

0 0
P+0, >P,0,

Sb oxi hoa cta P ting 0 dén +5: P 1a chat khu.

So6 oxi hoa cua oxi giam tir 0 dén -2:0, la chat oxi hoa.

Budc 2. Viét qua trinh oxi hoa va qua trinh khtr, can bang moi qua trinh:
0 +5

P—P+5e  quétrinh oxi héa

0 -2
0O,+4e —»20 quétrinh khtr

Buée 3. Tim hé s thich hop cho chét oxi hoa va chat khir sao cho tong s electron do
chat khir nhuong bang tong so6 electron ma chat oxi héa nhan

0 +5

x4  P—>P+5e

0 -2
X5 O,+4e—>20

Budrc 4. Dt cac hé sb cua chat oxi hoa va chit khir vao so dd phan tng, tir d6 tinh ra hé
sO clia cac chat khac c6 mit trong phuong trinh hoa hoc. Kiém tra cn bang s6 nguyén tir
clia cac nguyén to va can bang dién tich hai vé dé hoan tat viéc lap phwong trinh héa hoc
cua phan ung.

4P + 50, — 2P,05

Thi du 2. Lap phuong trinh hoa hoc ciia phan ung khi cacbon monooxit khir sat (111) oxit
& nhiét d6 cao thanh sat va cacbon dioxit theo so do phan ung:

Fe,O; + CO —»>Fe + CO,

Buwéc 1. Xac dinh sb oxi hoa ciia cac nguyén t6 trong phan ting dé tim chat oxi hoa va
chét khir

43 2 42-2 0 +4 -2

Fe,O,+CO —»>Fe+CO,
Sé oxi hoa cua sit giam tir +3 dén 0: Fe (trong Fe,05) 1 chét oxi hoa.
S6 oxi hoa cua cacbon tang tir +2 dén +4 : C (trong CO) la chat khur.
Buéc 2.Viet qua trinh oxi hoa va qua trinh khur

+2 +4

C—>C+2e quatrinh oxi hoa

+3 0

Fe +3e — Fe qua trinh khtr

Budére 3. Tim hé s6 thich hop cho chét oxi héa va chat khir
+2 +4
x3 C—>C+2e

+3 0
X2 Fe +3e > Fe
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Budéc 4. Dat cac hé s6 cua chat oxi hoa va chat khir vao so dd phan tng. Hoan thanh
phuong trinh hoa hoc

Fe,O3; + 3CO —»2Fe + 3CO,
I11. Y nghia ciia phan tng oxi héa — khir

Phan g oxi hoa - khur 1a loai phan tng hoa hoc kha phé bién trong tu nhién va c6 tim
quan trong trong san xuét va doi song.

Trong doi séng, phan 16n ning luong ta dung 13 ning luong cua phan tng oxi hda — khir.
Su chay cua xiang dau trong cac dong co dbt trong, su chdy cta than, cii, cac qué trinh
dién phan, cdc phan ung xdy ra trong pin, dc quy.. . déu 1a qua trinh oxi héa - khir.
Trong san xuit, nhiéu phan tmg oxi héa - khur la co so cua cac qua trinh san xuét hoa hoc
nhu luyén gang, thep, luyén nhoém, san xudt cac hoa chat co ban nhu xut, axit clohidric,
axit nitric, san xuat phan bon, thudc bao vé thyc vat, dugc pham, v.v..

BAI TAP
1- Cho céc phan ung sau:
a) 2HgO —“— 2Hg + O,
b) CaCO; —— CaO + CO,
¢) 2Al(OH); —“— Al,O; + 3H,0
d) 2NaHCO; —“— Na,CO3 + CO, + H,0O
e) HNO; + NaOH — NaNO; + H,0
g) N2Os + H,O0 — 2HNO;
h) 2Fe(OH); —“— Fe,03 + 3H,0
Phan ing nao 1a phan tng oxi hdéa — khu?

2- Cho cac phan Ung sau:

a) 4NH; +50; —-—4NO + 6H,0

b) 2NH; +3Cl, — N, + 6HCI

¢) 2NH; + 3Cu0 —~— 3Cu + N, + 3H,0

d) 2NH; + H,0, + MnSO, — MnO; + (NH,),SO,
Trong phan tng nao NH; khong déng vai trd chat khi?
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3- Lap phuong trinh hoa hoc cua cac phan ing oxi héa — khir sau day theo phuong
phép thdng bang electron:

a) Cho MnO, tac dung véi dung dich axit HCI déc, thu dugc MnCl,, Cl, va H,0.
b) Cho Cu tac dung véi dung dich HNO; dac, nong thu dugc Cu(NO3),, NO,, H,0.
¢) Cho Mg tac dung véi dung dich H,SO, dac, nong thu dugc MgSO,, S va H,0.

d) Cho khi clo tac dung v6i dung dich KOH & nhiét d6 100°C thu duge KC1O3; KCl va
nudc.

d) Phan tng giita nhom va Fe;O, thu duoc sit va nhém oxit.

4- Hoan tat cac phuong trinh hoa hoc sau bang phuong phap thang bang electron; cho
biét chat khir, chat oxi hoa, chat méi truong, qua trinh khi, qué trinh oxi hoa:

a) Phdn teng oxi héa — khw don gidn

1. Fe304 +CO > Fe+CO,

3. NH3+02—) N2+ Hzo
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b) Phdn itng tw oxi héa — khu:

6. Cl, + KOH — KCI + KCIO3 + H,0
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C) Phdn wrng oxi héa nji phén tir:

11. KMnO, — K;MnQO,4 + MnO; + O,
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d) Phdn teng oxi héa — khw co nhiéu chit thay doi sé oxi hoa:

16. FeS, + HNO; — Fe(NO3); + NO + H,0 + H,SO,

5- Can bao nhiéu gam ddng dé khir hoan toan luong bac co trong 85 ml dung dich
AgNO; nong d6 0,15M?
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6- Cho phan (g : H,0; + KMnO, + H,S0; — O, + K,S0, + MnSO, + H,0. D¢ tac
dung voi 25 gam mét loai thudc c¢6 chira H,O, thi can dung hét 80 ml dung dich
KMnQO, 0,10M. Tinh nong d6 phan tram cua H,0, trong loai thudc trén.

s L R
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Bai 12 PHAN LOAl PHAN UNG TRONG HOA HOC VO CO
I. Phan tng c6 su thay d6i s6 oxi h6a va phan g khong c6 su thay déi s6 oxi héa
1. Phan @ng héa hop

+1 -2

2H +O —2H,0

S6 oxi hoa ctia hidro ting tir 0 dén +1;
SO oxi hda cua oxi giam tur 0 xuong -2.

+2 -2 +4 =2 +2 +4 -2

Ca0+CO, - CaCOo,

Sb oxi hoa cua nguyén t6 khong thay doi.
Trong phan tmg hoa hop, sé oxi hoa ciia cac nguyén tb co thé thay doi
2. Phan @ng phan hiy

+1 +5 -2 +1 -1

2KCI0s —»2KCl+30; 1

SQ oxi hoa cta oxi tang tir -2 dén 0;

So oxi hoa cua clo giam tir +5 xuong -1.

+2 -2 +1 +2 -2 41 -2

Cu(OH), - CuO+H, 0

S6 oxi hoa cuia cac nguyén t6 khong thay doi.
Trong phan tmg phan huy, s6 oxi hoa ctia cac nguyén t6 c6 thé thay doi.

3. Phin ing thé

+1 45 -2 +2 +5 2

Cu+ 2AgNO; — Cu(NO,), +2Ag \2

S6 oxi hoa clia dong tang tir 0 dén +2;

S6 oxi hoa cua bac giam tir +1 xuong 0.
+2 -1

Zn+2HCI > ZnClo+ Ho 1

S6 oxi hoa ctia kém ting tir 0 1én +2;

S oxi hoa cua hidro giam tir +1 xudng 0.
Trong hoa hoc v6 co, phan g thé bao gio ciing c6 su thay doi s6 oxi hoa cua cac
nguyén to.
I1. Két luan

Duya vao su thay ddi s6 oxi hoa, gé thé chia phan rng hoa hoc thanh hai loai:

- Phan ng hoa hoc 6 su thay doi s6 oxi hoa la phan Gng oxi hoa - khur.

- Phan trmg hoa hoc khong co6 su thay doi so oxi hoa, khong phai la phan trng oxi hoa -
kh.

BAI TAP

1- Cho phén ung: 2Na + Cl, — 2NaCl. Cho biét vai tro cta Na va Cl trong phan tng
trén.
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2- Cho phan ung: Zn + CuCl, — ZnCl; + Cu

Cho biét 1 mol ion Cu®* da nhuong hay nhan bao nhiéu mol electron?

3- Hoan tit cac phuong trinh héa hoc sau bang phwong phap thing bing electron;
cho biét chat khur, chat oxi hoa, chat moi truong, qua trinh khir, qua trinh oxi hoa.

a) KzMnO4 + Hzo —> KMnO4 + Mn02 + KOH
b) NaCIO + KI + H,SO,4 — 1, + NaCl + K,SO,4 + H,0
C) Cr203 + HN03 + KOH — K2Cf04 + KN02 + Hzo

4- Viét so do electron biéu dién cac qua trinh bién d6i sau:
a)S?> S$°—» 5" 58" 580 5,852,590

b) N> N*2- N> N> N™— N*— N°
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d) CI'— CI°-> CI'"> CI™> CI™'> CI

5- Xét cac qua trinh sau day, qua trinh nao 1a qua trinh oxi hod — qua trinh khir, chat

nao la chat oxi hod — chat khur?

B RS T T Yo
A) Cr% 4 36 5 I et
) FE™ 5 Fe® 4 Lo

) CUZ 4 26 5 Gl

6- Cho biét s6 oxi hoa va hoéa tri ctia cac nguyén td trong cac hop chét sau: COy;
CH,4 C,H,; CH30H; CH,0; HCOOH; CH3;COOH.

7- Xac dinh dién hoa tri cia cic nguyén td trong cac hop chit sau: CaF, ; BaO;
Al,Os; NaCl; KF; CaCl,, Cu,O, CaCl,, KsN, MgsN,, FeCls, Al,Ss, NaH.
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8- Xac dinh cong hoa tri cta cac nguyén td trong cac hop chat sau: CH,; HCI;
NHj3, H,0, CO,, Cly, Oy, Ny, H,S, PCls, SOs.

9- Xac dinh s6 oxi hoa cua Iuu huynh trong cac chat va ion sau: SO,, H,S, SO;
A|283’ Na,S, K,S, ZnS, HzSO4’ Nast4’ KzSO4’ CuSQq, ZnSO4’ BaSO4, BaSO;g, H,SO3,
NaHSO;, K;S0; SO,%, S*"HS™, SO5*, HSO, .

10- Xac dinh s  oxi hoa cua nito trong cac hop chat va ion sau: Ny, NO, NO,,
Nzo, N205’ NH3, MggNZ, AlN, HNOgl KNOg, NaN03, Fe(N03)3, NH4+, NO37, NOzi, N37,
NH;NO;.

11- Xac dinh s 6 oxi hoa cua sat trong cac hop chat va ion sau: Fe, FeO, Fe,0s,
Fe;0y, FeC|2, FeC|3’ FeS, FeS,, Fe(OH)Z, Fe(OH)3, Fe(N03)3, Fe(N03)2, FESO4,
Fe,(SO,); Fe**, Fe**

s L R
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Bai 13 ON TAP CHUONG IV
I. H¢ thong kién thirc Chuong IV
1. Phan &ng oxi hoa-khiw
Su oxi hoa la sy nhuong electron, 1a su tang sb oxi hoa.
Su khur 1a su thu electron, 1a sy giam s6 oxi hoa.

Sy oxi héa va sy khir 13 hai qué trinh c6 ban chét trai ngugc nhau nhung xay ra dong thoi
trong mot phan ung. Do 1a phan g oxi hoa - khur.

Chét khtr 14 chat nhudng electron, 1a chit chtra nguyén t6 c6 sd oxi hoa ting sau phan
ung.

Chét oxi hoa 13 chit thu electron, 1a chét chira nguyén té c6 sb oxi héa giam sau phan
ung.

Trong phan tng oxi hoa - khir bao gid cling c¢6 chat khir va chét oxi hoa tham gia.

Chét khir con dugc goi 1a chét bi oxi hoa va chat oxi hoa con dugc goi 1a chét bi khur.
Dinh nghia

Phan tmg oxi hoa - khur 1a phan tmg héa hoc trong do c6 su chuyén electron giita cac chat
phan tmg. Néu dua vao su thay d6i s6 oxi hoa thi | phan Umg oxi hoa - khur 1a phan img hoa
hoc trong d6 c6 su thay ddi s6 oxi héa cia mot sd nguyén to.

2. Phéan loai phan t&ng

Dua vao sb oxi hoa nguoi ta chia cac phan img thanh 2 loai: phan tmg oxi hoa - khur (s6
oxi héa thay do6i) va phan rng khong thudc loai phan tng oxi hoa - khir (s6 oxi hoa khéng
thay d6i).

IL Bai tap
1- Hay xac dinh sb oxi hoa cua cac nguyén tdtrong cac trudng hop sau:
a) N trong NO, NO,, N,Os, HNO3, HNO,, NH;NOs.
b) Mn trong MnO,, KMnO,4, MnSO,4, MnCl,.
c) Cr trong K,Cr,07, Cry(SO4)3, Cr,0s.

2- Cho cac phan ung:
a) Ca(OH)g + C|2 — CaOCl, + H,0
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b) 2H,S + SO, — 3S + 2H,0
) 2NO; + 2NaOH — NaNO; + NaNO, + H,0
d) 4KClO; —“— KCI + 3KCIO,
e)03—>0,+0
g) Al,Cs + 12H,0 — 4Cal(OH); + 3CH,4
i) NaH + H,0 — NaOH + H,
K) 2F, + 2H,0 — 4HF + O,
Phan trng nao thuoc loai phan ing oxi hoa khur ?

3- Hoan tat cac phuong trinh héa hoc sau bang phuong phap thing bang electron;
cho biét chat khir, chat oxi hoa, chat moi trudng, qua trinh khir, qué trinh oxi hoa.

a) SO, + H,S - S + H,0
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q) FeSO, + HNO3 + H,SO4 — Fey(SO4)3 + NO + H,0O
4- Viét phuong trinh hoa hoc ctia cic phan tmg biéu dién cac chuyén dbi sau:
a) KC|03 @) O, (2) >S0O, @ N32803
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d) C N CO, @ , Na,CO; SELC) N CO,

Cho biét trong cac phan tng trén, phan Gmg nao 1 phan tmg oxi héa — khir?

Trong nhitng phan ing sau day, phan ing nao la phan tng oxi héa — khr? Giai
thich.

a) SO; + H,0 — H,S0,
b) CaCO3; + 2HCI — CaCl, + CO, + H,0
¢)C+H,0 —» CO+H,

d) CO, + Ca(OH), — CaCO; + H,0

e) Ca + H,0O — Ca(OH), + H,

g) 2KMnO, —— K,MnO, + MnO, + O,

Cho ddy céc chét va ion: Clp, Fp, SO, Na+, Ca®*, Fe**, A", Mn*", §%, CI". Cho
biét chat nao déu co tinh oxi hoa va tinh khir ?

Trong cac chat: FeCl,, FeCls, Fe(NO3),, Fe(NOs)s, FeSOy, Fey(SO,)s. Chat nio
trong do6 Fe c6 ca tinh oxi hoa va tinh khu?

Cho dily cac chét va ion: Zn, S, FeO, SO,, N,, HCI, Cu®*, CI'. Sé chét va ion ¢6 ca
tinh oxi hoa va tinh khtr 1a nhitng chat nao?

s I R
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Chwong V NHOM HALOGEN
Bai 14 KHAI QUAT VE NHOM HALOGEN - CLO
I. Khai quat vé nhém halogen
1. Vi tri ciia nh6ém halogen trong bang tuin hoan

Nhom halogen gém céc nguyén tb flo (F), clo (Cl), brom (Br), iot (1) va atatin (At). Ata-
tin khong ¢ trong ty nhién, duge dicu che nhan tao trong cac 16 phan ung hat nhan nén
dugc xem xé€t chu yéu trong nhom cac nguyén to phong xa.

Nhitng nguyén td halogen thudc nhom VIIA.,
2. Cau hinh electron nguyén tir, ciu tao phan tir
Lép electron ngodi cling ctia nguyén tir CAC nguyén td halogen déu ¢ 7 electron, ns? np°.

Trong phan tng hoa hoc, cac nguyén tir halogen rat hoat dong vi ching dé thu thém 1
electron, do d6 tinh chat héa hoc co bdn ciia cdc halgen la tinh oxi héa manh.

3. Sw bién ddi tinh chat
3.1. Sw bién doi tinh chit vt Iy ciia cdc don chit
bi t flo dén iot:
- Trang théi tap hop: tir thé khi (F, va Cl,) chuyén sang thé 16ng (Br,) va ran (1,).
- Mau sic: dam dan.
- Nhiét d6 néng chay va nhiét do soi: ting dan.
3.2. Sw bién déi dé am dién
- P9 4m dién twong dbi 1om.
- i tir flo d&én iot d6 4m dién giam dan.

- Flo c6 d6 am dién 16n nhét nén trong tit ca cic hop chat chi ¢ sd oxi hoa -1. Cac
nguyén to halogen khac, ngoai s6 oxi hoa -1 con ¢ cac so oxi hoa +1,+3,+5,+7.

3.3. Sw bién déi tinh chit héa hoc ciia cdc don chit

- Vi 16p electron ngodi cung c6 ciu tao twong tu nhau nén cac don chat halogen giéng
nhau vé tinh chat hoa hoc cling nhu thanh phan va tinh chat cia cac hop chat.

- Halogen 13 nhitng phi kim dién hinh. Bi tir flo dén iot, tinh chét oxi hoa giam dan.

- Céc don chét halogen oxi hc')g duoc hau hét cac kim loai tao ra mudi haloggnua, oxi hoa
khi hidro tao ra nhitng hop chat khi khong mau hidro halogenua. Nhitng chat khi nay tan
trong nudc tao ra dung dich axit halogenhidric.

1. Clo
1. Tinh chat vat li

O diéu kién thuong, clo 12 khi mau vang luc, mui xbc, rat doc, pha hoai niém mac cua
duong ho hap.

Khi clo nang gap 2,5 lan khong khi.
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Khi clo tan trong nude. O 20 °C, mot thé tich nude hoa tan 2,5 thé tich khi clo. Dung dich
cua khi clo trong nudc con goi 1a nude clo co6 mau vang nhat.

Khi clo tan nhiéu trong cac dung méi hitu co nhu benzen, etanol, hexan, cacbon tetraclo-
rua...

2. Tinh chét héa hoc

Nguyén tir clo 6 d6 am dién 16n (3,16) chi dimg sau nguyén tu flo (3,98) va nguyén t
oxi (3,44). Vi vay, trong hop chat véi cac nguyén to O va F, clo ¢ s6 oxi héa duong
(+1,+3,+5,+7), cOn trong cac truong hop khac, clo ¢6 s6 oxi hoa -1.

Khi tham gia phan g, nguyén tir clo d& nhan thém le dé thanh ion clorua CI".
Tinh chit héa hoc co ban ciia clo |a tinh oxi hoa manh.
2.1. Tac dung voi kim logi
Natri nong chay chay trong khi clo véi ngon Itra sang, choi, tao ra natri clorua.
2Na + Cl, — 2NaCl
Day dong nung d6 chay trong khi clo tao thanh dong (I1) clorua.
Cu + Cl, — CuCl,
Day sat nung d6 chay trong khi clo tao thianh khoi mau nau 13 nhitng hat sat (111) clorua.
2Fe + 3Cl, — 2FeCl;
2.2. Tac dung voi hidro

Khi chiéu sang hdn hop boi anh sang mit trdi hodc anh sang cia magie chay, phan ung
gitra hidro va clo xay ra nhanh va c6 thé no.

H, + Cl, —&— 2HCI
2.3. Tac dung voi nwoc

Khi tan trong nudc, mot phan khi clo tic dung véi nudc tao ra hdn hop axit clohidric va
axit hipocloro.

Cl, + H,O0 —= HCIO + HCI

Phén tng trén 13 phan tng thuan nghich do HCIO Ia chét oxi hoa rat manh, c6 thé oxi hoa
HCI thanh C|2 va H,0.

Nuée clo ¢é tinh tdy mau do HCIO 1 chit oxi hoa manh.
3. Trang thai tu nhién

Do hoat dong hoa hoc manh nén nguyén t6 Clo chi ton tai trong ty nhién ¢ dang hop cht,
cha yéu 1a mu01 natri clorua c6 trong nudc bién va mudi mo. Mot lit nuéc bién chira
khoang 30g mudbi natri clorua.

Hop chat khac cta clo ciing phd bién trong tu nhién nhu chat khoang cacnalit c6 cong

Axit clohidric ¢6 trong dich vi da day cua nguoi va dong vat.

Trong nudc bién, clo chiém khoang 2% khéi luong.
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4. Ung dung
Clo dugc dung dé diét trung nudc sinh hoat.

Mot luong 16n clo duge dung dé san xuit cac hoa chit hitu co. Ching cé y nghia to 16n.
Nhirng dung moi nhu cacbon tetraclorua, dicloetan dugc dung rong rai dé chiét chat béo,
khir dau mo trén kim loai.

Clo duoc dung dé san xudt cac chét tay ria tring, sat tring nhu nudc Gia-ven, clorua voi
va san xuat cac hoa chat vo co nhu axit clohdric,kali clorat...

5. Diéu ché
5.1. Diéu ché clo trong phong thi nghiém

Khi clo duoc diéu ché bang cach cho axit clohidric dic tac dung véi chat oxi hda manh
nhu mangan dioxit ran hoac kali pemanganat ran.

MnO, + 4HCI —“— MnCl; + Cl, + 2H,0
2KMnQO, + 16HCI — 2KCI + 2MnCl, + 5CI, + 8H,0
5.2. Sdn xudt clo trong céng nghiép

Trong cong nghi€p, nguoi ta dién phan dung dich bao hoa mudi an trong nudc dé san
xuat xat NaOH ddng thoi thu dugc khi clo va hidro. Thung dién phan c6 mang ngan cach
2 dién cyc dé khi clo khong tiép xuc véi dung dich NaOH.

2NaCl + 2H,0 —®— 2 NaOH + Cl, + H,
Néu khong c6 vach ngin c6 su tao thanh nudc Gia-ven do co su tiép xuc gitta NaOH va
Cl,,

2NaOH + Cl, — NaCl + NaCIO + H,0

BAI TAP
1- Viét cu hinh electron cua cac ion X~ ctia cac halogen.

2- Viét phuong trinh hoa hoc cua phan tmg gitra hidro voi cac nguyén t6 thudc nhom
VIIA, cho biét cac halogen dong vai tro gi trong cac phan trng d6?
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3- Cac halogen c6 thé tao ra mot s6 hop chat nhu: CIF; BrF; BrCl; ICI; IBr; CIF3;
BrF;; ICl3; BrFs; IFs; IF;. Hay tinh s0 oxi hoa ctia cac nguyén to trong cac hop chat trén.

4- Cho mét luong halogen tic dung hét voi magie thu dugc 19 g muéri magie
halogenua. Cung luong halogen do tac dyng hét voi nhom tao ra 17,8 g mudi nhom
halogenua. Xac dinh tén va khoi lugng don chat cua halogen ndi trén.

5- Can being phuong trinh héa hoc cta cac phan tmg oxi héa — khir sau bang phuong
phap thang bang electron.

a) KMnO,4 + HCI — KCI + MnCl, + Cl, + H,0O

C) HC|O3 + HCIl —» C|2 + Hzo
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6- Viét cac phuong trinh phan ung chung minh:
a) Clo la chat oxi hoa (2 phuong trinh)
b) Clo vura la chét oxi hoa vua la chat khu (2 phuong trinh)

7- Can bao nhiéu gam KMnO, va bao nhiéu mililit dung dich axit clohidric 1M dé
diéu ché dugc 5,6 lit khi clo (¢ diéu kién tiéu chuan).

8- Tinh thé tich clo (¢ diéu kién tiéu chudn) can du dé tac dung dugc véi sit tao nén
16,25 g FeCls.

s [ R
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Bai 15 HIDRO CLORUA- AXIT CLOHIDRIC - MUOI CLORUA
I. Hidro clorua
1. Céu tao phén tir
Hidro clorua 1a hop chat cong hoa tri, phan tir o6 cuc.
2. Tinh chat
Hidro clorua 1a khi khong mau, mui xdc, ning hon khéng khi
Il. Axit clohidric
1. Tinh chét vat li
Hidro clorua tan vao nudc tao thanh dung dich axit clohidric.
Hidro clorua 1a chét long khong mau, mui xdc.
Dung dich HCI dic nhit (& 20 °C) dat ndng dd 37% va c6 khdi luong riéng 1a 1,19 glem®.

Dung dich HCI dic bdc khoi trong khéng khi 4m. D6 1a do hidro clorua thoat ra tao voi
hoi nudc trong khong khi thanh nhitng hat dung dich nhé nhu suong mu.

2. Tinh chat héa hoc
Tinh axit

Axit clohidric la axit manh, c6 day du tinh chat hoa hoc chung cua axit nhu lam quy tim
chuyén sang mau do, tic dung véi kim loai dung trude hidro trong day hoat dong hoa
hoc, tac dung vai oxit bazo, bazo, muoi.

Fe + 2HCI — FeCl, + H, T

CuO + 2HCI — CuCl, + H,0

Fe(OH); + 3HCI — FeCl; + 3H,0

CaCO; + 2HCI — CaCl, + CO,T + H,0
Tinh khir

Axit clohidric ¢6 tinh khir do trong phéan tir HCI, nguyén t6 clo ¢ s6 oxi hoa thap nhat 1a
-1 nén tac dung voi chat oxi héa manh

MnO; + 4HCl —“— MnCl; + CI,T + 2H,0
3. Piéu ché
3.1. Trong phong thi nghi¢m
Phuwong phap sunfat

Diéu ché khi hidro clorua bang cach cho tinh thé NaCl tac dung v6i dung dich axit H,SO,
dam dac va dun nong rdi hap thu vao nude dé thu duge dung dich axit clohidric.

NaCl + H,SO, —%%¢ 5 NaHSO, + HCI
O nhiét d cao hon tao ra Na,SO, va khi HCI.

2NaCl + H,S0, —=%¢ 5 Na,SO, + 2HCI
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3.2. Sdn xudt axit clohidric trong céng nghiép
Phwong phdp tong hop
Dbt khi H, trong khi quyén Cl, dé tao ra khi hidro clorua.
H, + Cl, —~— 2HCI
Hién nay, phuong phap sunfat ciing dugc thuc hién trong cong nghé san xuat HCI.
2NaCl + H,SO, —**¢— Na,SO, + 2HClI

Mot luong 16n HCI thu dugc trong cong nghiép tur qua trinh clo hoa cac hop chat hitu co,
chu yéu la cac hidrocacbon.

I11. Muoi clorua va nhén biét ion clorua
1. Mgt so0 muoi clorua

Mudi cua axit clohidric goi 1a mudi clorua. Pa sé mudi clorua tan nhiéu trong nudc trir
mot s0O muoi khong tan nhu AgCl va it tan nhu CuCly, PbCl,

ffng dung

KCI ding lam phan kali; ZnCl, duoc tam vao cac thanh ta vet lam bang gf) dé chéng muc
vi chat nay c6 kha nang diét khuan; AlCI; dung lam chat xtc tac trong tong hop hiru co;
BaCl, dung khtr sau bénh trong nong nghiép...

Mudi clorua quan trong nhat 13 NaCl. Ngoai viéc dung 1am mudi dn va bao quan thuc
pham, NaCl con 1a nguyén li¢u quan trong doi véi nganh cong nghi¢p hoa chat dé diéu
ché Cl, H,, NaOH , nudc Gia - ven...

2. Nhan biét ion clorua
Thudc tht: dung dich bac nitrat AGNO;
Hién tuong: tao két tia tréng

Nho dung dich bac nitrat vao dung dich mudi clorua hodc dung dich axit clohidric s& c6
két tia trang bac clorua xuat hién, két tia khéng tan trong cac axit manh

NaCl + AgNO; — AgCl | + NaNO;
HCI + AgNO; — AgCl | + HNO;

BAI TAP
1- Cho cac so do phan g sau:
a) HCI + PbO, —
b) HCI + NH,HCO; —
¢) HCl + HNO; —
d) HCl + Zn —

Hoan tt cac phan tng va cho biét trong phan tmg nao HCI thé hién tinh khu?
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2-

5-
a)

Cho 20 gam hén hop bot Mg va Fe tac dung voi dung dich HCI du thiy co 1 gam
khi hidro bay ra. Tinh khoi lugng mudi clorua tao ra trong dung dich thu dugc sau
phan ung.

Viét cac phuong trinh hoa hoc x4y ra trong cac truong hop sau:
a) Cho MnO, tac dung vdi dung dich HCI (dun nong)
b) Cho KMnO, tac dung vadi dung dich HCI

¢) Pién phan dung dich mudi an trong binh dién phan c6 vach ngin xdp giita hai
dién cuc.

Viét cac phuong trinh hoa hoc khi cho cac chat sau tac dung véi dung dich HCI
loang (néu cd): AgNO3, (NH,;),CO3, CuS; Mg(HCO3),, HCOONa, CuO; FeS,
BaSO,4, KOH; KNOs, CaCOg3, Fe(OH)s.

Viét cac phuong trinh phan tng chirg minh:
HCI thé hién tinh oxi hoa (2 phuong trinh)
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b) HCI thé hién tinh khu (2 phuong trinh)

e) Chung minh bro m co tinh oxi hoa yéu hon clo va manh hon iot  (mdi ciu viét 2
phuong trinh)

6- Viét phuong trinh phan tng xay ra (néu c6) khi cho HCl lan lugt tac dung véi:
a) Cdc kim logi: Al, Fe, Cu, Zn, Ag

b) Cac oxit: CuO, FeO, Fe,03, ZnO, Al,0s3, SO,, CO,, CaO

¢) Cdc bazo: NaOH, Mg(OH),, Fe(OH);

d) Cdc muoi: CaCO3, AgNO3, Na,SO4, KNO3, FeS, NaHCO;, K,SO5

e) Chit oxi hoa manh: MnO,, KMnQO,, K,Cr,0,, KCIO3, NaClO, CaOCl,

7- Viét phuong trinh hoa hoc biéu dién so d6. Ghi ro diéu kién néu co:
3
a) Fe U, Fecl, 2, Fecl, < e
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CaOCl,

8- Tinh néng d6 cua hai dung dich axit clohidric trong cac trudng hop sau:
a) Can phai dung 150 ml dung dich HCl dé két tua hoan toan 200 g dung dich
AgNQO; 8,5%.

b) Khi cho 50 g dung‘ dich HCI vao rpét coe dung dung dich NaHCOj3; du thi thu
duoc 2,24 lit khi (¢ diéu kién ti€u chuan).

s L R
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Bai 16 FLO- BROM- IOT
l. Flo
1. Tinh chat vit li va trang thai tw nhién
O diéu kién thudng, flo 1a chat khi mau luc nhat, rt doc.

Trong ty nhién, flo chi c6 ¢ dang hop chét, chu yéu tip trung trong cac chit khoang &
dang muoi florua nhu CaF, hodac NasAlFg (criolit). Flo cling c6 trong hop chat tao nén
men rang cua nguoi va dong vat, trong la ciia mot so loai cay.

2. Tinh chét héa hoc
Nguyén t6 flo c6 do 4m dién 16n nhit nén 13 phi kim c6 tinh oxi héa manh nhét.
Tac dung véi kim loai
Khi flo oxi héa duoc tat ca cac kim loai va tao ra mudi florua.
Tac dung véi phi kim
Khi flo oxi héa duoc hau hét cac phi kim. V6i khi hidro, phan tmg n6 manh xdy ra ngay
ca trong bong t61 va nhiét d rat thap, tao ra hidro florua.
Hp + F, —22° 2HF

Hidro florua HF tan nhiéu trong nudc, tao thanh dung dich axit flohidric, axit flohidric la
axit yéu nhung co tinh chat dac biét 1a an mon cac do6 vat bang thuy tinh.

SiO; + 4HF — SiF, + 2H,0
Vi vay, axit HF dugc dung dé khéc chir 1én thuy tinh.
Tac dung véi nude
Khi flo oxi hda nuéc dé dang ¢ ngay nhiét d6 thuong, hoi nudc néng boc chdy khi tiép
xuc voi khi flo.
2F, + 2H,0 — 4HF + O,
3. Ung dung

Diéu ché mot sé dan xuat hidrocacbo chira flo, 13 nhitng san pham trung gian dé san xuat
ra chat déo nhu floroten (-CF,-CFCI-) dung bao vé cac chi tiét, vat thé bang kim loai,
gbm s, thuy tinh....khoi bi an mon.

Chét déo teflon (-CF,-CF,-), dung dé qhé tao cac vong dém lam kin chan khong, phu 1én
cac dung cu nha bép (xoong, chao...) dé chong dinh.

Mot sb dan xuit khac cta hidrocacbon la diclodiflometan CF,Cl,, con goi 1a chit CFC
(tén thuong mai la freon), trude day duge dung lam chat sinh han trong ti lanh va may
diéu hoa nhiét do Tur 1996, chat nay bi cam sur dung do sinh ra khi ¢6 kha nang pha huy
tang ozon.

Ngoai ra, flo con duoc dung trong cong nghiép hat nhan dé lam giau **°U.
Dung dich NaF lodng duoc dung lam thudc chong sau rang.

4. San xuit flo trong cong nghiép
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Dién phan hon hop KF, HF (thé 16ng), cuc duwong bang graphit (than chi) va cuc 4m bang
thép dic biét hodc bang déng. O cuc am c6 khi H, va cuc duong c6 khi F, théat ra.

Il. Brom
1. Tinh chét vét i va trang thai tw nhién

O diéu kién thuong, brom 1a chéat 1ong mau do nau, dé bay hoi, hoi brom doc. Brom roi
vao da s€ gay bong nang. Brom tan trong nudc nhung tan nhi€u hon trong cdc dung moi
hitu co nhu: etanol, benzen, xang,...Dung dich ctia brom trong nudc goi 1a nude brom.

Trong tu nhién, brom tdn tai chu yéu ¢ dang hop chat, nhung it hon so voi hop chat cua
flo, clo. Trong nudc bién ¢ chira mot lwong rat nhd mudi bromua.

2. Tinh chit hoa hoc
Brom c6 tinh oxi hoa kém flo, clo tuy nhién van 1a chét ¢ tinh oxi h6a manh.
Tac dung véi kim loai
Brom oxi hoa dugc nhiéu kim loai
3Br, + 2Al — 2AIBr;
Tac dung voi hidro
Brom chi oxi hoa dugc hidro ¢ nhiét do cao, tao ra khi hidro bromua.
Br, + H, —~ 2HBr

Khi hidro bromua tan trong nudc tao thanh dung dich axit bromhidric. Pay la axit manh
hon dung dich axit clohidric HCI.

Tac dung véi nude

Brom tac dung véi nude rat cham tao ra axit bromhidric HBr va axit hipobromo HBrO.
Br, + H,O = HBr + HBrO

3. Ung dung

Brom duoc ding dé san xuit mot sé dan xuat ciia hidrocacbon nhu C,HsBr (brometan) va
C,H4Br; (dibrometan) trong cong nghi¢p dugc pham.

Mot luong 16n dung dé san xudt AgBr (bac bromua), 1a chat nhay cam véi anh sang ding
dé trang 1én phim. Dudi tdc dung cua anh sang, n6 phan hay thanh kim loai bac (¢ dang
mau den) va brom (¢ dang hoi).

2AgBr —=— 2Ag + Br,

Hop chat ciia brom duwoc dung nhiéu trong cong nghiép dau mo, hoa chat cho néng
nghiép, pham nhudm va nhitng hoa chat trung gian.

4. San xuit brom trong cong nghiép

Trong cong nghiép, brom duoc san xuét tir nude bién. Sau khi tach NaCl ra khoi nudce
bién, dung dich con lai c6 hoa tan NaBr. Dung khi clo oxi h6a NaBr dé san xuat Br,.

Cl, + 2NaBr — 2NaCl + Br,
1. lot
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1. Tinh chét vét i va trang thai tw nhién
O diéu kién thudng, iot 1a chat rin, dang tinh thé mau den.
Khi dun néng iot rin hoa hoi, ddy 1a hién twong thing hoa.

Brom tan rt it trong nudc nhung tan nhiéu hon trong cac dung maéi hitu co nhu: etanol,
benzen, xang,.. Vi thé nguoi ta thuong dung xang hay benzen d¢ chiét iot, brom khoi
dung dich nudc.

Trong tu nhién, iot ton tai chi yéu & dang hop chit 1a mudi iotua. Trong nudc bién c6
chira mot lugng rat nhd muoi iotua.

2. Tinh chét héa hoc
lot c6 tinh oxi héa yéu hon flo, clo, brom.
Tac dung véi kim loai

lot oxi héa dwoc nhiéu kim loai nhung phan tmg chi xay ra khi dun néng hodc cé chat
xuc tac.

31, + 2Al —22 5 2Al1,
Tac dung voi hidro
lot chi oxi hda duoc hidro & nhiét dd cao va co6 mit chat xtc tac tao ra khi hidro iotua HI ,
phan tng 1a thuan nghich.
|2 + H2 350° C-500°C, Pt N 2HI

Khi hidro iotua tan nhiéu trong nudc tao ra dung dich axit iothidric, 1a axit manh hon va
dé oxi h6a hon axit bromhidric va axit clohidric.

lot hau nhu khéng tac dung voi nudc.

lot c6 tinh oxi héa kém clo va brom nén clo va brom c¢6 thé oxi héa duge mubi iotua
thanh iot.

C|2 + 2Nal — 2NaCl + I
Br, + 2Nal — 2NaBr + |,

lot c6 tinh chét dic trung la tac dung voi ho tinh bot tao thanh hop chat c6 mau xanh. Do
do, thuong dung 1ot d€ nhan biét ho tinh bot va nguoc lai.

3. Ung dung

Phén 16n iot duoc dung dé san xuat dugc pham. Dung dich 5% iot trong etanol (con iot)
dung lam thudc sat trung vét thuong.

Chat téy ria khi duogc tron thém 1ot s€ téy sach cac vét ban bam trén céac thiét bi trong nha
may ché bién bo, sira.

Mudi iot ding dé phong bénh budu co do thiéu iot.
4. San xuit iot trong cong nghiép

Trong cong nghiép ngudi ta san xuat iot tir rong bién.
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BAI TAP
Dung dich niao sau day khong thé chira trong binh thay tinh: HCl, HF, HBr,
HNO;.

Cho ba binh n}ét nhan chira ba dung dich riéng bi¢t NaCl, NaBr va Nal, hdy nhan
biét chiing, viét phuong trinh héa hoc.

Viét phuong trinh héa hoc ciia phan tng dot chay photpho trong khi flo (biét P thé
hién hoa tri nhu khi chdy trong oxi).

Cho khi clo suc qua dung dich KI mét thoi gian dai sau d6 nguoi ta dung ho tinh
bdt dé xac nhén sy c6 mat cua iot nhung khong thay mau xanh. Viét phuong trinh
hoa hoc dé giai thich hién tugng trén.
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8- Viét phuong trinh hoa hoc biéu dién so dd sau:
3)

a) ca — 5 caF, —2, HF —B, siF,

by Br, —% 5 HBr —2, Br, —&, NaBr —5 Nacl
I(5)

Ager —9, Br, 7, HBrO,

9- Nhan biét cac dung dich sau bang phuong phap hoa hoc:
a) Na,SOy4, BaCl,, K,CO3, Ca(NOs),
b) NaCl, NaOH, NaBr, Nal, HCI
c) H3PO,4, HCI, HNO3, H,SO,
d) NaCl, BacCl,, FeCl,, MgCl,
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10- D6 dung dich chtra 1 gam HBr vao dung dich chira 1 gam NaOH, nhung gidy quy
vao dung dich thu duoc sau phan tng. Cho biét gidy quy chuyén sang mau nao?

11- Tinh khéi luong CaF can dung dé diéu ché 2.5 kg dung dich axit flohidric nong
d6 40%. Biét hiéu suat phan Gmg 1a 80%.
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12- Cho 1,03 gam muéi, natri halogenua (A) tac dung vé1 dung dich AgNOg3 du thi thu
dugc mot ket tua, ket tua nay sau khi phan huy hoan cho 1,08 gam bac. Xac dinh
tén ctia muoi (A).

13- Cho 69,6 gam MnO, tac dung véi dung dich HC1 dic, du. Dan khi thoat ra di vao
500 ml dung dich NaOH 4M (& nhiét d6 thuong). Xac dinh néng do mol/lit cia
cac chat c6 trong dung dich thu dugc sau phan ung (biét rang thé tich dung dich
thay d6i khong dang ké).

s [ R
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Bai 17 ON TAP CHUONG V
I. H¢ thong kién thirc Chwong V

1. Cau tao nguyén tir va phan tir ciia cac halogen

- Ban kinh nguyén tir ting dan tir flo dén iot.

- Lép ngoai cung co 7 electron.

- Phan tir gdm 2 nguyén ti, lién két cong hoa tri khong cuc.

2. Tinh chét héa hoc

- Tinh oxi hoa manh.

- Tinh oxi héa giam dan tir flo dén iot.

3. Tinh chit h6a hoc hop chit halogen

Axit halogenhidric

Dung dich HF 1a axit yéu, cac dung dich HCI, HBr, HI déu la cac axit manh.
Tinh axit ting dan tir HF dén HI theo thir ty.

4. Phuwong phap diéu ché cac don chit halogen

Bing 17.1 Phwong phap diéu ché don chit halogen

Dién phan hdén hop | Cho HCI tic dung | Dung Cl, dé oxi hoa Sén Xudt tir rong
KF va HF véi chat oxi hoéa | NaBr (cé trong nude | bién

manh nhu MnO,,
KMnO,, K,Cr,0;...
Dién phan dung dich
NaCl c6 mang ngan

bién)

5. Phan biét cacion F, CI', Br, I’
Thudc thir: Dung dich AgNO;
NaF + AgNO;3; — khong tac dung
NaCl + AgNO; — AgCl | + HNOj; (két tia mau tring)

NaBr + AgNO; —> AgBr 4 + HNOj; (két tia mau vang nhat)

Nal + AgNO; — Agl 4 + HNO; (két tia mau vang)

1. Bai tap

1- Néu phuong phép hdéa hoc phan biét cac dung dich : KF; KCI; KBr; KI. Viét
phuong trinh hoa hoc cta phan ing xay ra.
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2- C(’)’ cc chét sau: KMnO,4, MnO,, K,CrO- va dung dich HCI. Nél:l léy khoi luong
chat oxi hoa la nhu nhau thi truong hgp nao thu duge khi clo it nhat?

3- Tinh khbi lugng HCI bi oxi hoa boi MnO,, biét rang khi clo sinh ra trong phan
ung d6 co thé day dugc 12,7 g I, tir dung dich Nal.

4- Cho 300 ml mot dung dich c6 hoa tan 5,85 g NaCl tac dung vé1 200 ml dung dich
c6 hoa tan 34 g AgNO;, nguoi ta thu dugc mot két tia va nude loc.

a) Tinh khéi luong két tia thu duoc.

b) Tinh néng dcf)w mol/lit ctia chétq con lai trong nudce loc. Cho rﬁng thé tich nuée loc
thu duoc thay doi khong dang ké.

5- Tinh néng do phan tram cua dung dich KI biét rang 200 ml dung dich KI thi tao ra
76,2 g iot.
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6- Cho 19,05 g h(f)n hop KF va KQI tac dung hét V('Yi‘ dung dich H2$O4 Qaflc thu duoc
6,72 lit khi (diéu kién tiéu chuan). Tinh thanh phan phan tram v¢ khoi luong cua
hon hop mudi ban dau.

8- Cho 1,03 gam rpu?{i natri halogenua (NaX) tdc dung v6i dung dich AgNO 3 du thi
thu duoc mot két tua, két tua nay sau khi phan huy hoan toan thi cho 1,08 gam Ag.
Xac dinh X.

9- Cho dung dich chwra 0,2 gam canxi halogenua (CaXy) tac dung voi lugng du dung
dich AgNO3 thu duoc 0,376 gam két tua bac halogenua (AgX). Xac dinh X.

10- Hoa tan hoan toan 19,5 gam kim loai X trong dung dich HCl vua du thi thu duoc
40,8 gam mudi. Xac dinh X.
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11- M6t hon hop gom Zn va CaCO ;5 cho tac dung voi dung dich HCI du thu duoc

20,16 lit hon hop khi (dktc). Cho hon hop khi thu duoc qua dung dich KOH 32%
(D = 1,25 g/ml), phan (g tao mudi trung hoa va thay thé tich giam di 8,96 lit.

a) Tinh khdi lugng mdi chat trong hdn hop dau.
b) Tinh thé tich dung dich KOH di dung.

12- Cho 19,05 gam hén hop KF va KCl khan tac dung hé':[ voi dung dich H,SO, dac
thu dugc 6,72 lit khi (dktc). Tinh thanh phan % vé khoi luong ctia hon hop muoi
trén.

13- Cho lyong du AgNQ 3 tac dung vo1 100 ml dung dich hon hop NaF  0,05M va
NaCl 0,1 M. Tinh khoi lugng két tia thu dugc.
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14- Tinh khéi lugng H , va Cl, can dung dé tao nén 25 tin HCI biét hiéu sudt phan
ung dat 80%.

15-Tinh khdi luong CaF , can dung dé diéu ché 2,5 kg dung dich HF 40% biét hjéu
suat phan ung la 80%.

16-Tinh hi¢u suat cua phan tmg hoa hoc sau khi cho 6,72 lit khi hidro (H,) tac dung
voi lyong du khi clo (Cl,) tao thanh 11,2 lit hidro clorua (HCI).(Thé tich cac khi
do o di€u ki¢n ti€u chuan)

17-Tinh thé tich H, va Cl, can dé tac dung voi nhau tao thanh 5,6 lit HCI, hjéu suat
phén trng 1a 80%.

18-The tich H, va Cl, can dé tac dung voi nhau tao thanh 5,6 lit HCI, hjéu sut phan
tng la 50%, biét lyong khi nay tac dung voi dung dich AgNO 5 du thu duoc 28,7
két tua trang.

19-Cho 2,24 lit H, tac dung véi 3,36 lit Cl, thu duoc bao nhiéu lit HCI biét hjéu suat
phan ung dat 75%.

s 0 R
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Chuong VI NHOM OXI LUU HUYNH
Bai 18 OXI - OZON
I. Oxi
1. Vi tri va ciu tao

Nguyén té oxi ¢6 sb hiéu nguyén tir 12 Z = 8, thudc nhom VIA, chu ki 2 cia bang tun
hoan.

Nguyén tir oxi ¢6 cdu hinh electron 1a: 1s?2s” 2p° , 16p ngoai ciing 6 6 electron.

Trong diéu kién thuong, phan tir oxi ¢ 2 nguyén tir lién két v6i nhau bang lién két cong
hoa tri khong cuc

Cong thirc cAu tao ctia phén tir oxi: O = O

2. Tinh chat vat li

Khi oxi khong mau, khong mui, khong vi, hoi nang hon khong khi: ti khoi hoi d = 1,1.
Duéi 4p suét khi quyén, oxi hoa 1ong & nhiét do - 183°C.

Khi oxi tan it trong nuée (100 ml nude & 20 °C, 1 atm hoa tan duoc 3,1 ml khi oxi).

3. Tinh chit héa hoc

Khi tham gia phan ung, nguyén tir O dé dang nhan thém 2e. Nguyén tir oxi c6 do 4m dién
16n (3,44), chi kém flo (3,98).

Oxi 1a nguyén to phi kim hoat dong héa hoc, co tinh oxi hda manh. Trong cac hop
chat (trir hgp chat véi flo), oxi ¢d s6 oxi hoa 1a -2.

Tac dung véi kim loai
Oxi tac dung véi hau hét cic kim loai ( trir Au, Pt...).
Magie chay trong khi oxi.
2Mg + 0, — 2MgO
Tac dung v6i phi kim
Oxi tac dung voi hau hét cac phi kim (trir halogen).
Cacbon chay trong khi oxi:
C+0, > CO,
Tac dung véi hop chit
Oxi tac dung voi nhiéu hop chét vo co va hitu co.
Hop chdt vé co
CO chay trong khdng khi.
2CO + 0, —“— 2CO,
Hop chdt hitu co
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Etanol chay trong khdng khi.
C2H5OH + 302 t—o) 2C02 + 3H20
4. Ung dung

OXi ¢6 vai trd quyét dinh dbi voi sy sdng ciia ngudi va dong vat. Moi ngudi mdi ngay can
tir 20 — 30m® khong khi dé tho.

Hang nam, cac nudc trén thé gidi san xuat ra hang truc triéu tan oxi d¢ dap trng nhu cau
cho céc nganh cong nghiép.

5. Di¢u ché
5.1. Diéu ché oxi trong phong thi nghiém
Phan hity nhitng hop chét giau oxi va it bén dbi véi nhiét nhu KMnO, , KCIOs.
2KMnO,; —“— K,MnO, + MnO, + O,T
2KCIO; —75— KCI + 30,1

5.2. Sdn xudt oxi trong cong nghiép
- Tur khong khi:

Khong kl}i sau khi dugc loai bo hét hoi nude, bui, khi cacbon dioxit (ju’()C hoa 1éng.
Chung cat phan doan khong khi long thu dugc oxi. Oxi dugc van chuyén trong nhiing
binh thép dung tich 100 lit dudi ap suat 150 atm.

- Tu nudec:

bién phan nude (co6 hoa tan mot it H,SO, hoac NaOH dé tang tinh dan dién), ngudi ta thu
duoc khi oxi ¢ cuc duong va khi hidro ¢ cuc am

2H,0 —denphen y o1, T + 0,1
1. Ozon
1. Tinh chit
Ozon la m§t dang thu hinh cida oxi
Khi ozon mau xanh nhat, mui dic trung, hoa 1éng & nhiét do - 112°C .

Khi ozon tan trong nudc nhiéu hon so véi khi oxi (100 ml nudc ¢ 0°C hoa tan dugc 49 ml
ozon).

Ozon 12 mot trong nhitng chat c¢6 tinh oxi héa rat manh va manh hon oxi.

Ozon oxi héa dugc hau hét cac kim loai ( trir Au, Pt), nhiéu phi kim va hop chat hitu co,
vo co. O diéu kién binh thuong, oxi khong oxi hoa dugc bac, nhung ozon oxi hoa dugc
bac thanh bac oxit.

2Ag + 03 > Ag,0 + 0,1
2. Ozon trong tu nhién

Ozon duoc tao thanh trong khi quyén khi c6 sy phong dién (tia chdp, sét). Trén mit dit,
0zon duoc sinh ra do su oxi hdéa mot so chat hiru co.
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Ozon tap trung nhiéu & 16p khi quyén trén cao, cach mat dat tir 20-30 km. Tang ozon
dugc hinh thanh 1a do tia tir ngoai ctia mat troi chuyén hoa cac phan tur oxi thanh ozon.

302 tia tu ngoai 203

Tang ozon hap thuy tia tir ngoai ting cao ciia khong khi, bao vé con ngudi va cac sinh vat
trén mat dat tranh dugc cac tac hai cua tia nay.

3. Ung dung

Khong khi chira mot lwong rat nhé 0zon (nho hon 1 phan triéu theo thé tich) co tac dung
lam cho khong khi trong lanh. Nhung v6i mot luong 16n hon s€ c6 hai cho con ngudi.

- Trong cong nghiép, ozon dugc dung dé tiy tring tinh bot, dau dn va nhiéu vat phdm
khac...

- Trong y hoc, 0zon dugc dung dé chira sau ring.

- Trong doi séng, ngudi ta ding 0zon dé sat tring nudc sinh hoat.

BAI TAP
1- Cho biét tng dung cta oxi va ozon.

2- Cho biét vai tro cia MnO, trong hai trudong hop sau:

a) MnO, dugc dung khi diéu ché oxi tir kali clorat

b) MnO, duoc ding dé diéu ché clo tir dung dich axit clohidric.
Viét phuong trinh hoa hoc cua cac phan tng.

3- Piéu ché khi oxi bang cach nhiét phan huy KMnO,. Két qua cua thi nghiém duoc
ghi lai trong bang sau:

Thoi gian (s) Thé tich O, Thoi gian (s) Thé tich O,
(cm®) (cm®)
0 0 40 78
10 8 50 87
20 28 60 90
30 57 70 90

a) V& d6 thi biéu dién thé tich khi oxi thu duoc theo thoi gian (truc tung 1a thé tich khi
oxi, truc hoanh la thoi gian).
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b) Dung db thi cho biét thé tich khi oxi thu duoc & thoi diém 25 giay.
¢) Cho biét & thoi diém nao thi phan tng két thic.

4- Cho hdn hop khi oxi va ozon ¢6 ti khdi hoi ddi v6i hidro bang 18. Tinh thanh phan
phan tram theo thé tich cua hon hop khi.

5- Ti khéi cia mot hon hop (A) gom ozon va oxi d6i voi hidro bang 19,2.
a) Xac dinh thanh phan % vé thé tich ctia hon hop.

b) Tinh xem 1 mol khi (A) d6t chay hoan toan duoc bao nhiéu lit khi CO (diéu kién
tiéu chuan)?

6- Cho hon hop khi oxi va ozon. Sau mot thoi gian, ozon bi phan huy hét ta duoc mot
chat khi duy nhat c6 thé tich tdng thém 2%. Tinh thanh phan phan tram theo thé tich cua
hon hop khi ban dau. (Biét cac thé tich khi dugc do ¢ cung di€u kién nhi¢t d0 va ap suat).
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7- So sanh thé tich khi oxi thu dugc khi nhiét phan hoan toan KMnO, va KCIO; trong
cac truong hop: Cac chat lay cung khoi lwong va cac chat lay cung so6 mol.

8- Df)t chdy hoan toan 7,2 gam kim loai (M) (c6 hoa tri Il khong doi trong hop chét)
trong hon hop khi Cl,va O,. Sau phan tng thu dugc 23,0 g chat ran va thé tich hon hop
khi da phan ung la 5,6 lit (¢ di€u kién tiéu chuan). Xac dinh kim loai (M)

s 0 R
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Bai 19 LUU HUYNH

I. Vi tri, cau hinh electron nguyén tir

Nguyén tir lvu huynh c6 sé hiéu nguyén tir Z = 16, thuéc nhém VIA, chu ki 3 cua bang
tuan hoan cac nguyén to hoa hoc.

Nguyén tir luu huynh c6 cdu hinh electron 1s? 2s% 2p° 3s? 3p*. Lop ngoai ciing ¢o 6e.
P06 am dién la 2,58.

I1. Tinh chét vat li

1. Hai dang thu hinh cia lvu huynh

Luu huynh ta phuong va luu huynh don ta.

Chung khac nhau vé céu tao tinh thé va mot sd tinh chat vat i, nhung tinh chét hoa hoc
giong nhau. Hai dang thu hinh nay c6 thé bién do6i qua lai véi nhau tuy theo di€u kién
nhiét do.

2. Anh hwéng ciia nhiét do dén tinh chat vat li

O nhiét d6 thap hon 113 °C luu huynh dang ta phuong va don ta la nhiing chat mau vang.
Phan tir luu huynh cé 8 nguyén tir lién két cong hoa tri tao thanh mach vong.

O 119 °C 2 dang thu hinh cta luu huynh déu néng chay thanh chat 1éng mau vang, rat
linh dong.

O nhiét d6 187 °C luu huynh 16ng tré nén quanh nhét, c6 mau niu do.

O 445 °C luu huynh s6i, cac phan tir luu huynh bi pha v thanh nhiéu phan tir nho bay
hoi.

IIL. Tinh chit héa hoc
1. Luu huynh tac dung vé4i kim loai va hidro

Khi Ivu huynh tham gia phan Gng v6i kim loai hodc hidro, s6 oxi hoa ciia S tir 0 giam
xuong -2.

O nhiét dd cao, luu huynh tac dung voi nhiéu kim loai tao ra mudi sunfua.
S+Fe —“> FeS

Thuy ngén tac dung véi luu huynh & nhiét d thuong:
Hg + S —» HgS

O nhiét do cao, luu huynh tac dung v6i khi hidro tao thanh khi hidro sunfua.
S+H; —> H,S

2. Luu huynh tac dung véi phi kim

Khi luu huynh tham gia phan tng vé6i phi kim hoat dong manh hon, s6 oxi héa ting tir 0
1én +4 hoac +6.

O nhiét do thich hop, luu huynh tac dung voi mot $6 phi kim manh hon nhu flo, oxi, clo...
S+ 02 t—o) 802
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S+3F, —> SFs
IV. Ung dung ciia lvu huynh
Luu huynh c6 nhiéu mg dung quan trong trong nhiéu nganh cong nghiép:
- 90% luong luu huynh khai thac duoc ding dé san xuat H,SO,.

- 10% luong luu huynh con lai dugce dung dé luu héa cao su, san xuét chat tay trang bot
gidy, diém, chat déo ebonic, duoc pham, phdm nhudm, chét trir sau, diét nAm trong nong
nghiép...

V. Trang thai tw nhién va sian xuit luu huynh

Trong tu nhién, luu huynh c6 nhiéu & dang don chat, tao thanh nhitng mé 16n trong vo
trai dat.

Ngoai ra, luu huynh con c¢6 & dang hop chit nhu cac mudi sunfat, mudi sunfua...

Pé khai thac luu huynh trong mé, ngudi ta dung thiét bi dic biét dé nén nudc siéu nong
170°C vao mé lam luu huynh néng chdy va day 1én mit dat. Sau do, Iuu huynh duoc tach
ra khoi cac tap chat.

BAI TAP
1- Viét phuong trinh hoa hoc chimng t6:
a) Luu huynh c6 tinh khu.
b) Luu huynh c¢6 tinh oxi hoéa.

2- Viét so do cac chuyén hoa sau

0 -2 +4 +6 0
S>S—>S—->S->S

3- Hay dung phuong phap nhanh chong nhat dé tach luu huynh ra khéi hdn hop bot
luu huynh tron véi bt sat.
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4- Luu huynh tac dung véi axit sunfuric dic nong theo so dd phwong trinh hoa hoc
Sau:

S+ H,SO, — SO, + H,0
a) Can bang phan tmg oxi hoa — khir theo phuong phap thing bang electron.
b) Cho biét vai trd ctia luu huynh trong phan @ng trén.

5- Cho céc chét sau: Cly, Os, S, Br,, Na, F», S, O,, Ca. Cho biét chét nao vira c6 tinh
oxi hda vira ¢o6 tinh khir?

6- Cho cac hgp chét sau day: Na,S, Na,O, NaCl, NaF. cho biét hop chit nao thudc
loai lién két cdng hoa tri co cuc?

7- Cho 6,4 gam luu huynh tic dung véi thiy ngan. Tinh khoi lugng thuy ngén can
dung dé phan tng hoan toan vdi lugng luu huynh trén vai hiéu suat 80%.
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8- Dun néng mot hdn hop goém cd 0,65 gam bot kém va 0,224 gam bot luu huynh
trong 6ng nghiém dugc day kin khong c6 khong khi. Sau phan tmg ngudi ta thu
duoc chat nao trong 6ng nghiém véi khoi lugng bao nhiéu?

9- Tron 15 gam bot kém vdi 6,4 gam bot luu huynh rdi nung noéng (trong diéu kién
khong c¢6 khong khi), thu dugc hon hop ran (X). Xac dinh thanh phan phan tram
vé khoi lugng ctia hon hop (X).

10-Trdn 5,6 gam bot sat véi 1,6 gam bot luu huynh roi nung néng (trong diéu kién
khong co khong khi), thu dugc hon hop ran (X). Cho (X) tac dung voi 500 ml
dung dich HCI, giai phong hon hgp khi (A) va dung dich (B).

a) Tinh thanh phan phan trim theo thé tich ctia hdn hop (A).

b) Biét rang can dung 125 ml dung dich NaOH 0,IM dé trung hoa HCI con du
trong dung dich (B), tinh nong d6 cua dung dich HCI da dung.
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Bai 20 HIDRO SUNFUA - OXIT CUA LUU HUYNH
I. Hidro sunfua
1. Tinh chat vat li

Hidro sunfua (H,S) 1a chat khi, khong mau, mui trimg thdi va rét doc. Chi 0,1% H,S 6
trong khong khi da gay 6 nhiém nédng.

Hidro sunfua ning hon khong khi, ti khdi hoi: d ~ 1,17, hoa 16ng & nhiét do - 60°C.
Tan it trong nudc (¢ 20 °C va 1 atm, khi nay c6 do tan 1a 0,38 g trong 100 g nudc).
2. Tinh chét héa hoc

2.1. Tinh axit yéu

Hidro sunfua tan trong nudc tao thanh dung dich axit rit yéu (yéu hon axit cacbonic), c6
tén la axit sunfuhidric H,S.

Axit sunfuhidric tic dyng v6i dung dich bazo nhu NaOH tao nén 2 mudi: mudi trung hoa
(nhu Na,S) chira ion S*~ va mubi axit (nhu NaHS) chira ion HS ™.

H,S + 2NaOH — 2H,0 + Na,S
H,S + NaOH — H,0 + NaHS
2.2. Tinh khvr manh

Trong hop chat H,S, nguyén to Iuu huynh c6 sd oxi hoa thap nhat 1a -2. Khi tham gia
phan mg hoa hoc, tuy thudc vao di€u kién cua phan img ma luu huynh c6 s6 oxi hoa -2
c6 the b1 oxi hoa thanh luu huynh ty do hodc luu huynh ¢6 s6 oxi hoa +4, +6.

Trong nhimng diéu kién binh thuong, dung dich H,S tiép xtc véi oxi cua khong khi, dan
tré nén van duc mau vang do H,S bi oxi héa thanh S don chat.

2H,S + O, — 2H,0 + 2S
Khi d6t khi H,S trong khong khi, khi nay chdy voi ngon lira mau xanh nhat.
2H28 + 302 —to—) 2H20 + 2802

Néu dbt chay khi H,S ¢ nhiét do khong cao hodc thiéu oxi, khi H,S bi oxi hda thanh luu
huynh tu do, mau vang.

3. Trang thai ty nhién va diéu ché

Trong ty nhién hidro sunfua c6 trong mdt s6 nudc suoi, trong khi nhi Itra, va boc ra tu
xac chét cua nguoi, dong vat...

Trong phong thi nghiém, ngudi ta diéu ché hidro sunfua bang phan tmg héa hoc ciia dung
dich axit clohidric vai sat (1) sunfua.

FeS + 2HCl — FeCl, + H,S T
I1. Luu huynh dioxit
1. Tinh chat vat li
Luu huynh dioxit SO, (khi sunfuro) 14 chat khi khong mau, mui hac, nang hon khong khi:
ti khdi hoi d ~ 2,2 , hoa long & - 10°C.
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Tan nhiéu trong nudc (¢ 20°C 1 thé tich nuéc hoa tan duge 40 thé tich khi SO,).
Luu huynh dioxit 1a khi doc, hit the phai khong khi c6 khi nay s€ gay viém duong ho
hap.
2. Tinh chét héa hoc
2.1. Luu huynh dioxit la oxit axit

SO, tan trong nudce tao thanh dung dich axit sunfuro H,SOs.

H,SOs 14 axit yéu (tinh axit manh hon axit sunfuhidric va axit cacbonic) va khéng bén,
ngay trong dung dich cling bi phan hiy thanh SO, va H,0.

SO, tac dung véi dung dich bazo I}hu NaOH tao nén 2 mubi: mudi trung hoa (nhu
Na,SO3) chira ion sunfit S05% va mubi axit (nhu NaHSO3) chira ion hidrosunfit HSOs'.

H,S0;3 + 2NaOH — 2H,0 + Na,SO5
H,S03 + NaOH — H,0 + NaHSOs

2.2. Lwu huynh dioxit la chét khir va la chét oxi héa
2.2.1. Chét khir

Khi cho dan khi SO, vao dung dich brom c6 mau vang nau nhat, dung dich brom bi mét
mau.

SO, + Br, + 2H,0 — 2HBr + H,S0,
2.2.2. Chit oxi héa

Khi cho khi luu huynh dioxit vao dung dich axit sunfuhidric H,S, dung dich bi van duc
mau vang.

SO, + 2H,S — 3S | + 2H,0
3. Ung dung va diéu ché
3.1. Ung dung

Luu huynh dioxit duoc dung dé san xuat H,SO, trong cong nghiép, 1am chét tay tring
gidy va bdt gidy, chat chong nam mdc lvong thuc, thuc pham...

3.2. Diéu ché

Trong phong thi nghiém

Luu huynh dioxit duoc diéu ché bang cach dun néng dung dich H,SO, v6i mudi Na,SOs.
Na,SO; + H,SO, — Na,S0, + H,0 + SO,T

Trong cong nghiép

Luu huynh dioxit duoc san xuét bang cach dot S hodc quing pirit sat.
4FeS, + 110, —*— 2Fe,03 + 8S0,

I11. Luu huynh trioxit

1. Tinh chat
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Luu huynh trioxit SO; 1a chat 1éng khong mau nhiét d6 nong chay 17°C, tan v han trong
nudce va trong axit sunfuric.

Luu huynh trioxit 12 oxit axit, tac dung rat manh véi nuée tao ra axit sunfuric.
SO; + H,0 — H,SO,

Luu huynh trioxit tac dung véi dung dich bazo va oxit bazo tao mudi sunfat.

2. Ung dung va san xuit

Luu huynh trioxit it ¢6 tng dung trong thuc té nhung lai 13 san phim trung gian dé san
Xuat axit sunfuric.

Trong cong nghiép, ngudi ta san xuit luu huynh trioxit bang cach oxi héa luu huynh
dioxit.

BAI TAP
1- Cho cac oxit sau: SO,, SOz, CO,, CaO. Hop chét nao c6 lién két ion?

2- Viét phuong trinh hoa hoc theo so dd sau:
FeS —2>H,S «& S & ,50, —“ 3H,S0,

4- Cho cac phuong trinh hoa hoc ctia phan ing hoa hoc:
a) SO, + Br, + 2H,0 — 2HBr + H,SO,
b) SO, + 2H,S — 3S + 2H,0
¢) H,S + 4Cl, + 4H,0 — 8HCI + H,SO,
Cho biét vai tro cia mdi chit trong cac phan tmg trén
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5-

Cho céc chét : Cu; S; H,S; 02; Na2$03; H,SO, dac, H,SO,4 loang. Hay viét phuong
trinh hoa hoc cua phan trng di€u ché SO,.

Viét cac phuong trinh hoa hoc ctia phan tng ching té SO, vira ¢6 tinh khir vira c6
tinh oxi hoa.

Néu phan tmg hoa hoc dé phan biét cac dung dich: Na,COs; Na,SOs5; Na,SO,. Viét
phuong trinh héa hoc minh hoa.

SO, thé hién tinh khir trong cac phan tng v&i chit nao sau day? H,S, O, nude Bry,
dung dich NaOH, dung dich KMnOy,.
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10-Hép thu hpz‘m toan 12,8 gam SO, vao 250 ml dung dich NaOH 1M. Tinh khdi
lugng muoi tao thanh sau phan tng.

11- Hap thy hoan toan 4,48 lit H,S va 250 ml dung dich KOH 0,5M. Tinh nong d¢
mol/lit cua cac chat c6 trong dung dich sau phan ung (xem nhu thé tich thay doi
khong dang ké).

12- Khao sat thi nghiém dung dung dich HCI du tac dung véi FeS. Két qua nhu sau:

Thoi gian (s) Thé tich (cm®) Thoi gian (s) Thé tich (cm®)
0 0 80 83
20 27 100 93
40 49 120 99
60 68 140 100

a) V& d6 thi biéu dién thé tich H,S thu dugc (trén tryc tung) theo thoi gian (trén
truc hoanh).

b) Dung d0 thi dé tim thé tich H,S thu dugc & thoi diém 50 gidy.

13- Dan 4,48 lit khi H,S (dicu kién tiéu chudn) vao 80 ml dung dich NaOH 2 M. Tinh
khoi1 lugng mudi thu dugce trong dung dich sau phan ung.

14- Dan 4,48 lit khi H ,S (diéu kién tiéu chuén) vao 150 ml dung dich NaOH 4 M.
Tinh khoi lugng mudi thu dugce trong dung dich sau phan tng.
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15- D~€}n 2,24 lit khi H,S (diéu kién tiéu chuan) vao 160 ml dung dich KOH 1 M. Tinh
khoi1 lvgng muoi thu dugce trong dung dich sau phan ing.

16- Dan 2,24 lit khi SO , (diéu kién tiéu chudn) vao 200 ml dung dich NaOH 1 M.
Tinh khoi lugng mudi thu dugce trong dung dich sau phan tng.

17- Dén 1,12 lit khi SO , (diéu kién tiéu chuan) vao 60 ml dung dich KOH 0,5 M.
Tinh khoi lugng mudi thu dugce trong dung dich sau phéan tng.

18- Dan 4,48 lit khi SO , (diéu kién tiéu chuan) vao 50 ml dung dich NaOH 20%
(D=1,28g/ml). Tinh khoi lvgng muoi thu dugc trong dung dich sau phan tng.

19- Pt chay hoan toan 3,4 gam hop chét (A) thu dugc 2,24 lit khi SO, va 1,8 g nude.
a) Hay xac dinh cong thirc phan tir ctia hop chét (A).
b) Viét phuong trinh hoa hoc ctia phan tng trén.

C) Dan khi SO, thu dugc vao 146,6 gam dung dich c6 0,3 mol NaOH. Hay xac
dinh ndng d6 phan trim cua cac chit c6 trong dung dich sau phan tng.
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20- D6t chay hoan toan 2,04 gam hop chét (X) thu duoc 1,08 gam nude 1,344 lit SO,
(diéu kién tiéu chuan)

a) Xac dinh cong thirc phan tir cua (X).

b) Dan toan bd lugng (X) trén di qua dung dich H,SO, déc thiy c6 két tia mau
vang xuit hién. Tinh khdi lvong két tia thu dugc.

21- Cho hén hop gém Fe va FeS tac dung vé1 dung dich HCI du, thu dugc 2,464 lit
h(f)n hop khi. Cho hdn hop khi nay di qua dung dich Pb(NOs), thu duoc 23,9 gam
két tia mau den.

b) Hon hop khi thu dugc gdm céc khi nao? Tinh thé tich mdi khi.
¢) Tinh khéi luong ctia Fe va FeS c¢6 trong hdn hop ban dau.
(Cho biét cac khi trong cac phan tmg trén déu dugc do & diéu kién tiéu chuan)

s [ R
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Bai 21 AXIT SUNFURIC - MUOI SUNFAT
I. Axit sunfuric
1. Tinh chat vat li

Axit sunfuric H,SO, 12 chét 1ong sanh nhu dau, khong mau, khong bay hoi, ning gan gip
hai 14n nu6e (dung dich H,SO, 98% c6 D = 1,84 g/cm®).

Axit sunfuric tan vo han trong nuée va toa rat nhiéu nhiét.

Mudn pha lodng axit sunfuric dic ngudi ta phai rot tir tir axit va nudc va khudy nhe bang
dau dtia thuy tinh, khong dugc thuc hién nguoc lai.

2. Tinh chit héa hoc
2.1. Tinh chit ciia dung dich axit lodng
Dung dich axit sunfuric lo&ng c6 nhiing tinh chat chung cta axit:
- P6i mau quy tim thanh do.
- Tac dung v6i kim loai hoat dong, giai phdng hidro.
- Tac dung véi oxit bazo va véi bazo.
- Tac dung dugc voi nhiéu mudi.
2.2. Tinh chit ciia dung dich axit sunfuric dic
- Tinh oxi h6a manh.
Axit sunfuric dac nong co tl'nh oXi hég rat manh, n6 oxi héa duoc hau hét cac kim loai trix
Au,Pt, nhiéu phi kim va nhiéu hop chat.
2H,504(d) + Cu —— CuS0O, + 2H,0 + SO,T
2H,504(d) + S — 2H,0 + 350,71
2H,S0,4(d) +2KBr —— Br, + 2H,0 + SO, + K,SO,
- Tinh hao nudc:
Axit sunfuric dic hip thu nudc manh, c6 thé hap thu nudc tir cac hop chat gluxit.
Thi du: nho H,SO,4 ddc vao duong saccarozo
CioHp»0qp —2¢ 512C + 11H,0

Tiép theo, mdt phan cacbon bi HZSO4 dac oxi hda thanh khi CO, cung vaéi SO, bay 1én
lam sui bot, day cachon trao ra ngoai coc

C + 2H,S0, — CO,T + 2S0,T + 2H,0

Da thit tiép xuc voi H,SO, dac sé bi bong rat nang vi vay khi str dung axit sunfuric phai
hét strc can than.

3. Ung dung

Axit sunfuric 1a héa chat hang dau dugc dung trong nhi€u nganh san xuat. Hang nam, cac
nudc trén the gio san xuat khoang 160 triéu tan.
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Axit sunfuric dugc dung d€ san xuat phan bon, thudc trir sau, chat tay rua tong hop, to soi
hoa hoc, chat déo, son mau, pham nhudm, dugc pham, ché bién dau mo...

4. San xuat axit sunfuric

Phuwong phdp tiép xiic: Axit sunfuric dugc san xuat trong cong nghiép theo 3 cong doan
chinh sau:

4.1. San xudt lwu huynh dioxit
Nguyén liéu ban dau 1a lvu huynh hodc pirit sit FeS,.
- B6t chay luu huynh.
S+0;, —“ S0,
- P6t chay quang pirit sét.
4FeS, + 110, —“— 2Fe,05 + 850,
4.2. San xudt lwu huynh trioxit

Oxi hda SO, bang khi oxi hodc khong khi du & nhiét d6 450°C — 500°C, chét xuc tac la
vanadi (V) oxit V,0s.

250, +0, 2> 250,

4.3. Hip thu SO, bang H,SO,
Dung dung dich H,SO4 98% hép thu SO; dugc oleum H,S0,.nSOs.
H,SO,4 + nSO3 — H,S0,4.n SO;
Sau do6 dung lugng nudce thich hgp pha loang oleum, duwoc H,SO, dic.
II. Mu6i sunfat- Nhan biét ion sunfat
1. Mudi sunfat
Muébi sunfat 1a mudi cua axit sunfuric. C6 2 loai mudi sunfat:

- Mudi trung hoa chira ion sunfat SO,%. Phin 16n mudi sunfat déu tan trir BaSO,, SrSO,
PbSO, khong tan.

- Mudi axit (mubi hidrosunfat) chtra ion hidrosunfat HSO,*
2. Nhan biét ion sunfat
Thudc thtr: dung dich mubi bari (nhu BaCly).
Hién tuong: két tia tring, khong tan trong axit (BaSO,)
H,S0,4 + BaCl, —» BaSO, + 2HCI
Na,SO, + Ba(OH), — BaSO, + 2NaOH

BAI TAP
1- Cho cac ché:Lt sau: Mg; NagC}Og‘; Cu; ,HZSO4 dac, H,SO, loang. Tim céc chét thich
hop trong s6 céc chat trén dé diéu ché:

112



HOA HOC 1

a) Chat khi nhe hon khong khi va chay duoc trong khong khi
b) Chét khi ning hon khong khi vua c6 tinh oxi hoa vira c6 tinh khir
¢) Chat khi nhe hon khong khi va khong chay dugc trong khong khi

axit.

4- Nhan biét cac dung dich sau: NaCl; Na,SO,4; Na,CO;3; va HCI. Viét phuong trinh
hoa hoc minh hoa.

5- Thuyc hi¢n cac phan ing héa hoc sau; cho biét tén ctia cac chét san phém:
a) Nhiét phan da voi.
b) Dung dich HCI dac tac dung véi MnO,.
¢) Dung dich H,SO, loang tac dung véi kém.
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d) Dung dich H,SO, dic tac dung véi dong.
e) Nhiét phan KMnOs,.

6- Cho 7,8 g hdn hgp hai kim loai Mg va Al tac du‘ng voi dung dicﬂh H,SO, loang, du.
Khi phéan Umg két thuc, thu dugc 8,96 lit khi (diéu kién ti€u chuan).

a) Tinh khéi luong ting kim loai ¢ trong hdn hop ban dau.
b) Tinh thé tich dung dich H,SO, 2M di tham gia cac phan ung trén.

7- Hoa tan hoan toan 2,81 gam h5p hop Fe,03 MgO ZnO trong 500 ml dung dich
H,SO,4 0,1M (vira du). Tinh khéi luwgng hon hop mudi thu duge sau khi c6 can
dung dich.

8- Hoa tan hoan toan 3,22 gam hdn hop X gém Fe, Mg, Zn bang mot lugng vira du
dung dich H,SO, loang, thu dugc 1,,344 lit khi Hz (diéu kién tiéu chuan) va dung
dich. C6 can dung dich thu dugc khéi lugng mudi khan 1a bao nhiéu?
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9- Cho m gam hdn hop gébm Na,SO; Vé~Na2C03 tac dyng vira du voi 125g dung dich
H>SO, lodng thi thu dugc 4,48 lit hon hop khi (diéu kién tiéu chuan). Tinh nong
do phan tram cua dung dich axit trén.

10-Cho 35,6 gam hon hgp NaHSO; va Na,SOj; tac du,ng vo1i m(f)t~ luo‘ng du dung digh
H,SO, loang thu duoc 6,72 lit khi (dktc). Tinh khoi lvgng moi mudi ¢6 trong hon
hop ban dau.

11- Cho 21 gam hon hop Zn va CuO vao 600 ml dung dich H ,SO, loang 0,5 M,
D=1,1 g/ml. Phan tng vira du thu dugc dung dich X.

a) Tinh thanh phan phan trim vé khoi luong ctia hdn hop.
b) Tinh nong d6 phan tram cta dung dich X.

12-Cho 13,5 gam hdn hop cac kim loai Al, Cr, Fe tac dung véi lugng du dung dich
H,SO, lodng néng (trong diéu kién khong c6 khong khi), thu dugc dung dich X va
7,84 lit khi H, (& diéu kién tiéu chuan). C6 can dung dich X (trong diéu kién
khong c6 khong khi) duoec m gam mudi khan. Gia tri cia m 13 bao nhiéu ?
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13-Cho 20 gam hon hop Cu va Al pl}én {J:r}g voi dung dich H ,S0, 105ng~, du thu duoc
11,2 1it khi (dktc). Tinh thanh phan phén tram theo khoi lwong cua moi kim loai ¢6
trong hon hgp ban dau.

14- Hoa tan hoan toan 7,8 gam hdn hop X gom Mg va Al bang dung dich H,SO,
loang, du thu duoc 8,96 lit hidro (& dktc)

a) Tinh khéi lugng ctia mubi thu duoc sau phan tng.

b) Tinh khéi luong mdi kim loai c6 trong hdn hgp ban dau.

¢) Tinh thé tich dung dich H,SO, 0,2 M d3 tham gia phan tng.

d) Tinh thé tich dung dich H,SO, lodng 20%, D=1,2 (g/ml) cin dung.

s [ R
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Bai 22 ON TAP CHUONG VI
I. H¢ thong kién thirc Chuong VI
1. Céu tao tinh chit ciia cac oxi va luu huynh
Cdu hinh electron ciia nguyén tir
Céu hinh electron ciia nguyén t O: 1s® 2s% 2p*:
CAu hinh electron ctia nguyén tir S: 1s% 2s* 2p® 3s? 3p”.
Do am dién
O c6 do am dién la 3,44; S c6 @0 am dién 1a 2,58.
Tinh chat héa hoc cia don chat
O va S déu c6 tinh oxi hoa manh, O manh hon S.
S c6 tinh khu.
2. Tinh chét cac hop chit ciia lvu huynh.
Hidro sunfua
Tinh axit yéu, tinh khir manh.
Luu huynh dioxit
Co6 tinh chit cua oxit axit, ¢ tinh oxi hoa va tinh khur.
Luu huynh trioxit
C6 tinh chit cta oxit axit.
Axit sunfuaric
- Dung dich axit sunfuaric lodng c6 tinh chat ciia axit.
- Dung dich axit sunfuaric dac c6 tinh hao nudc va tinh oxi hoa rat manh.

So @6 22.1 Tinh chit cac hop chit cia lvu huynh

-2 +4 +6
H,S SO, SO3, H,SO,
Tinh khd  Tinh khu Tinh oxi hoa

Tinh oxi hoa
I1. Bai tap
1- Viét phuong trinh héa hoc theo so d6 sau:

Na,SO S
N,
1) ﬂ (5)

6
FeS,— SO, SO3—— HZSO4(_)> BaSO,
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3- Viét cac phan tng xay ra khi cho Fe, FeO, Fe30,4, Fe,03 lan luot tac dung véi dung
dich H,SO4loang va dung dich H,SO,4 déc nong.

4- Dung dich axit sunfuric dac (khéi lugng riéng 1a 1,83g/ml) chita 6,4% nudc. Tinh
nong do mol/lit cua dung dich axit noi trén.

5- Cho 35,6 g hdon hop NaHSO; va Na,SO; tac dung voi mot lugng du dung dich
H,SO, lodng thu dugc 6,72 lit khi (dktc). Tinh khoi lugng mdi mudi c6 trong hon
hop ban dau.
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Hoa tan hoan toan 3,22 g hén hop X gébm Fe, Mg va Zn bing mot lugng vura du
dung dich H,SO, loang, thu duoc 1,344 lit hidro (¢ dicu Kién tiéu chuan) va dung
dich chira mudi. Tinh khoi lugng muoi c6 trong dung dich sau phan tng.

Hoa tan hoan toan 2,81 g hon hop Fe;,03 MgO ZnO trong 500 ml dung dich H,SO,4
0,1M (vira du). Tinh khéi lvong hdn hop mubi thu duge sau khi ¢6 can dung dich.

Cho 40 gam hon hop Fe va Cu tac dung vira du voi dung dich H,SO4 98% nong
thu duoc 15,68 lit SO, (di€u kién ti€u chuan).

Tinh phan traim khéi lwong mdi kim loai trong hdn hop?
Tinh khéi luong dung dich H,SO, da dung?

9- Hoa tan 3,2 gam hon hop Cu va CuO vao H,SO, dic, nong thu dugc 672 ml khi
(diéu kién tiéu chuén).

a) Tinh thanh phan phan trim ctia hdn hop.

b) Tinh khéi lwong mudi thu dugc.
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¢) Tinh khéi luong dung dich H,SO, 98% can dung.

10- Cho 20,8 gam hén hop Cu va CuO tac dung vura du dung dich H,SO, déc, nong
thu duoc 4,48 lit khi (di€u kién ti€u chuan).

a) Tinh phan tram khdi lugng mdi kim loai trong hdn hop.
b) Tinh khéi lwong dung dich H,SO, 80% can dung va khdi luong mudi sinh ra.

11- Xt 1i 1,143 gam hdn hop rin gom Kkali clorua va kali sunfat bang axit sunfuric
déc, thu dugc 1,218 gam kali sunfat. Tinh khoi lugng mdi mudi cé trong hdn hop
ran ban dau.

12- Cho 2Q,8 gam hén hop Cu, CuO tac dung vdoi1 H,SO4 dédc, nong du thi thu dugc
4,48 lit khi (diéu kién ti€u chuan).

a) Tinh khéi luong mdi chat trong hdn hop.
b) Tinh khéi luong dung dich H,SO, 80% di dung va khdi lwong mudi sinh ra
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13- Cho 45 gam hon hop Zn va Cu tac dyng vira du dung dich H,SO, 98% nong thu
dugc 15,68 lit khi SO, (do ¢ dicu kién tiéu chuan).

a) Tinh thanh phan phan tram khdi lugng mdi kim loai trong hdn hop.
b) Tinh khéi lwong dung dich H,SO, 98% da dung.

¢) Dan khi thu duoc & trén vao 500ml dung dich NaOH 2M. Tinh khéi lwong mubi
tao thanh.

14- Cho 12,6 gam hdn hop A chira Mg va Al duoc tron theo ti 1¢ mol 3:2 tac dung vira
du vt dung dich H,SO,4 déc, nong thu duogc khi SO, (di€u kién ti€éu chuén).

a) Tinh phan tram khoi lwong mdi kim loai trong hdn hop A?
b) Tinh thé tich khi SO, (6 27° C; ap suat 5 atm).

) Cho toan bd khi SO, ¢ trén vao 400 ml dung dich NaOH 2,5 M. Tinh ndng do
mol/lit cia céc chat trong dung dich thu dugc.

s L R
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Bai 23 ON TAP HOC PHAN HOA HOC 1
I. H¢ thong kién thirc
1. Céu tao nguyén tir
CAu tao hat nhan nguyén tu, c4u hinh electron nguyén tir.
Khéi lwong va kich thudc nguyén ti.
2. Bang tuin hoan cac nguyén t6 héa hoc

Méi quan hé giita vi tri nguyén t6 trong bang tudn hoan va tinh chat héa hoc ciia nguyén
tor nguyén to do.

3. Lién két héa hoc
Dua vao hiéu do 4m dién du doan loai lién két gitra hai nguyén tu.

Lién két ion, lién két cong hoa tri: lién két cong hoa tri co cuc, lién két cong hoa tri khong
cuc, lién két cho nhan.

4. Phan wng héa hoc
Phén tng trao d6i, phan tng oxi hoa — khir, phuwong phap thing bang electron.
5. Ho6a hoc vo co

5.1. Clo va hop chit

Tinh chat vat li, tinh chat hoa hoc, tng dung va diéu ché clo va cic hop chét cua clo:
HCI1, mudi clorua.

5.2. Oxi

Tinh chét vat li, tinh chat hoa hoc, ung dung va diéu ché oxi.
5.3. Ozon

Tinh chat vat li, tinh chat hoa hoc, ung dung cia ozon.
5.4. Luu huynh va hop chit

Tinh chét vat li, tinh chat hoa hoc, ing dung va diéu ché cac hop chit H,S, SO,, SO;,
H,SO,.
I1. Bai tap
1- Cho cac nguyén tir sau: 2L, M ,2Q R ,2T. Hay cho biét cac nguyén tir nao 1a
dong vi ctia nhau?

2- Hidro c6 hai dong vi bén 1a 'H va 2 H. Clo c6 hai dong vi bén 1a 2 Clva ¥ Cl. Hay
viét cong thirc cac loai phan tir HC1 khac nhau tao nén tir cac dong vi trén.
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3-

5-

Cho ki hiéu nguyén tu titan },Ti. Xac dinh so proton , so notron , s6 electron cua
nguyén tu.

Téng sb cac loai hat trong mot nguyén tir (Z) 1a 28 trong d6 s hat khong mang
dién nhi€u hon s6 hat mang dién am 1a 1 hat.

a) Tinh s6 khoi ciia nguyén tir (2).

b) Viét ki hiéu nguyén tir.

¢) Viét cu hinh electron ciia nguyén tir (Z) va cho biét (Z) 1a kim loai, phi kim
hay khi hiém. Giai thich.

Nguyén tir nguyén t6 (X) c6 3 16p electron, s6 electron 16p ngoai cung 1a 3.

a) Viét cau hinh electron cua (X).

b) Xéc dinh dién tich hat nhan cta nguyén tir (X).

¢) Xac dinh vi tri cua (X) trong Bang HE thong tuan hoan. Giai thich.
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6- Nguyén tir khéi trung binh cua Ag l1a 107,973. Bac c6 hai ddng vi, dong vi thir
nhét 1a % Ag chiém 51,35%.
a) Tim thanh phan phan trim cua ddng vi tha hai.
b) Tinh sb khéi cua dong vi thtr hai.
¢) Tinh thanh phan phan trim caa ddng vi % Ag trong hop chat AgCI.

7- Cho céc phan ung:
(1) NH3 + 02 tT"t) NO + Hzo

(2) NaHCO; SN Na,CO; + CO, + H,0
(3) Hgo + N205 —> HN03

Can bang cac phuong trinh hoa hoc trén va cho biét phan Gmg nio 13 phan ung oxi
hoa khu?

8- Can bang phan tng oxi hoa khir sau bang phuong phép thiang bang electron:
Mg + H2804 —> MgSO4 + st + Hzo
Xac dinh chat khtr, chat oxi hoa trong phan tng trén.
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9- Bang phuong phap hoa hoc hay nhan biét cac dung dich sau dung trong céac lo mat
nhan: Na,COs; HCI ; Na,SO,4; NaCl. Viét phuong trinh héa hoc minh hoa.

10-Viét phuong trinh phan (mg hoa hoc diéu ché:
a) Piéu ché S tir H,S.
b) Piéu ché O, tit KMnO,.

11-Viét 2 phuong trinh phan g chtng to khi hidrosunfua (H,S) vira c6 tinh axit vira
c6 tinh khu.

12—Viét phuong trinh phan Gng hoa hoc theo so dd sau va ghi rd diéu kién phan tng
(néu co).

NaCl —2— HCI —2— Cl, —& NaCl —%— Cl, —& FeCl; —& AgCI
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13-Cho biét hién tuong xay ra khi suc khi sunfuro vao dung dich nuéc brom. Viét
phuong trinh phén trng cho truong hop trén.

14-Viét phuong trinh hoa hoc cho cac trudng hop sau day:
a) PBiéu ché H,SO, tir luu huynh.
b) Piéu ché khi clo tir natri clorua.

15-Viét phuong trinh phan tng theo so d6 sau:

a) s—Y, Na,s —B5 Hs —By kHs ¥, ks 8L, KNO, B 0,

@

@
Os

b) KMno, — ¢, 3,5, s0, ¥, Naso, —L, Nacl L,

9) (20) (12)

NaOH —L 5 Naclo, —@ 5 c1, — ¥ |, , Nal , Agl
¢) KMno,—%0,— ,50,— & sH,5— 4 sH,50,

1(5)
K,50; % 5K,s0,—" s Baso,

d Kwmno, -, o, ¥, co, B, caco,
4, cacl,— s caNoy),— s 0,
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16-Pién vao chd tréng bang chit thich hop:
a) CuCl,+ ? > CuS+?

b) NaBr+? — Br, +?

17- B6 tic phuong trinh phan tng hoa hoc sau:
a)Cl, + (A) — KCIOz + ...
b) H,S +(B) + HLO — HCl+ H,SO,
c) Cl, +(C) — clorua voi
d) KMnO,+ (D) — Cl, + MnCl, + H,O

18- Cho 17,74 gam hdn hop (X) gdém sit va nhom vao 250 ml dung dich H,S0,
loang, phan ung xay ra vura du, thu dugc 11,2 lit khi hidro (diéu kién tiéu chuan)
va dung dich (Y).

a) Tinh khi lwong timg kim loai c6 trong hdn hop (X).
b) Tinh thanh phan phan tram timg kim loai c6 trong hdn hop (X).
¢) Tinh néng d6 mol/lit ctia cac chét ¢ trong dung dich (Y).
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19- Cho 1,95 gam mot kim loai (M) thudc nhom IA tac dung hét voi 198,1 g nuoc thu
duoc dung dich A va 0,56 lit khi hidro (di€u ki¢n ti€u chuén ). Tim tén kim loai
(M) va tinh nong d6 phan tram cutia chat tan trong dung dich A.

20- Cho 4,6 gam Na tac dung voi mot phi kim X o nhom VIA ta thu dwoc 7,8 gam
mudi. Tim X.

21- Hoa tan 14 gam mot kim loai X ¢6 héa tri II vao 245 gam dung dich H,SO, loang
du thi thu duoc 5,6 lit H, (dktc). Xac dinh tén kim loai X va tinh ndong d6 phan trim cia
dung dich H,SO, da st dung.

22- Cho 2,8 gam oxit cua mot kim loai hoa tri II tdc dung vira hét véi 0,5 lit dung dich
H,SO,4 1M. Xac dinh cong thirc va goi tén oxit.

s L R
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CONG THU'C GIAI TOAN HOA HQC

I. NONG PO DUNG DICH
- et | [ogpMerl00%
V4(1it) Mg

_C%.D.10
Cu= 500

M : khéi lwong mol phén tir ; D : khdi lwong riéng

—PV| p. 4p subt khi (atm)

I1. TINH SO MOL
ml .
N=x1 ; INn=n~r—|(dktc) ; [N
M 22,4
111. CONG THUC TRUNG BINH
m:3..|\/|A+b.|\/|B+...
a+b+..

V : thé tich khi (lit)

R=224 1=t +273
2173

: M, Mg, ... : khdi lugng mol phan tir (nguyén tir)

a, b,...: 1a s mol ciia chit A, B,.. hodc 1a % s6 phan tir (nguyén tir) trong hon hop

M6 rdng cong thure trung binh :

n

—_an+bm+..
a+b+.

véi N 1a s0 nguyén tur cacbon trung

binh ; n, m 13 s6 nguyén tir cacbon trong phan tir chat hitu co A, B ...c6 trong hdn hop.

Ti khdi hoi ctia chit A so voi chat B :

CONG THUC KHAC

d

A/B

M

—_— A

Mg

* Khéi lugng dung dich sau phan tng = khéi luong trude phan tmg — my —m?T

* Khdi lwong dung dich ting = khéi lugng chat dugc hap thu — md —mT

* Khéi lwong dung dich giam = mi + mT — khéi luong chat dugc hap thu
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PHU LUC
Nguyén t6 z A Nguyén t6 z A

H 1 1 Sh 51 122
He 2 4 Te 52 128
Li 3 7 | 53 127
Be 4 9 Xe 54 131
B 5 11 Cs 55 133
C 6 12 Ba 56 137
N 7 14 La 57 139
0 8 16 Ce 58 140
F 9 19 Pr 59 141
Ne 10 20 Nd 60 144
Na 11 23 Pm 61 (145)
Mg 12 24 Sm 62 150
Al 13 27 Eu 63 152
Si 14 28 Gd 64 157
P 15 31 Tb 65 159
16 32 Dy 66 163

Cl 17 35,5 Ho 67 165
Ar 18 40 Er 68 168
K 19 39 m 69 169
Ca 20 40 Yb 70 173
Sc 21 45 Lu 71 175
Ti 22 48 Hf 72 178
\Y; 23 51 Ta 73 181
Cr 24 52 W 74 184
Mn 25 55 Re 75 186
Fe 26 56 Os 76 190
Co 27 59 Ir 77 192
Ni 28 59 Pt 78 195
Cu 29 64 Au 79 197
Zn 30 65 Hg 80 201
Ga 31 70 Tl 81 204
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Ge
As
Se
Br
Kr
Rb
Sr
Y
Zr
Nb
Mo
Tc
Ru
Rh
Pd
Ag
Cd
In
Sn

32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

73
75
79
80
84
85
88
89
91
93
96

(98)

101

103

106

108

112

115

119

Pb
Bi
Po
At
Rn
Fr
Ra
Ac
Th
Pa

Np
Pu
Am
Cm
Bk
Cf
Es
Fm
Md
No
Lr

82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103

207
209
209
210
222
223
226
227
232
231
238

(237)

(244)

(243)

(247)

(247)

(251)

(252)

(257)

(258)

(259)

(260)
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PHAN PHOI CHUONG TRINH

TT TEN CHUONG, BAI SO LT
LT | BT | TN | KT | TONG

Chwong I NGUYEN TU 10

Bai 1 Thanh phan nguyén tir 1 1 2

Bai 2 Hat nhén nguyén tir - Nguyén t6 2 1 3
hoa hoc — Bong vi

Bai 3 Céu tao v nguyén tir 2 1 3

Bai 4 On tap Chuong I 1 1

Chwong Il | BANG TUAN HOAN CAC 6
NGUYEN TO HQA H(.)(; VA
DINH LUAT TUAN HOAN

Bai 5 Bang Tuan hoan cac nguyén t6 hoa | 2 1 3
hoc

Bai 6 On tap Chuong II 1 1 2
Kiém tra dinh ky lan 1 1 1

Chuwong IIl | LIEN KET HOA HOC 8

Bai 7 Lién két ion 1 |1 2

Bai 8 Lién két cong hoa tri 1 1 2

Bai 9 Hoa tri va s6 oxi héa 1 1 2

Bai 10 On tap chuong III 1 1 2

Chuwong IV | PHAN UNG OXI HOA - KHU 6

Bai 11 Phan ung oxi héa — khur 1 1 2

Bai 12 Phan loai phan ing trong hda hoc 1 1 2
VO CO

Bai 13 On tap Chuong IV 1 1 2

Chuwong V NHOM HALOGEN 14

Bai 14 Khai quat vé nhom halogen - Clo 2 1

Bai 15 Hidro clorua — Axit clohidric — 2 2 4
Muoi clorua

Bai 16 Flo- Brom- lot 1 1

Bai 17 On tap Chuong V 2 2 4
Kiém tra dinh ky lan 2 1
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Chwong VI | NHOM OXI LUU HUYNH 16

Bai 18 Oxi — Ozon 1 1 2

Bai 19 Luu huynh 1 1 2

Bai 20 Hidro sunfua — Oxit cua luu huynh | 2 1 3

Bai 21 Axit sunfuric- Mudi sunfat 2 1 3

Bai 22 On tap chuong VI 1 1 2

Bai 23 On tap Hoc phan Hoéa hoc 1 2 2 4
TONG CONG 32 |26 60
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