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Chuong |. NGUYEN TU
Muc tiéu
Sau khi nghién ciru xong chuong nay, hoc sinh cé thé:
- Biét dugc kién thirc vé thanh phan co ban ciia nguyén tir, cdc don vi do lwong nhu u,
dvdt, nm
- Hoc sinh hiéu quy ludt sdp xép cdc electron trong vé nguyén tir ciia cdc nguyén té theo
thir t mike ning heong tir thdp t6i cao.
- Trinh bay dwoc moi lién hé giita cdc logi hat trong nguyén tir
- M6 td dwoc cdu triic nguyén tir
- Ap dung duwoc kién thirc: dién tich hat nhén, sé khoi, ki hiéu nguyén tir, dong vi, nguyén
tir khoi dé gidi dwoc cdc bdi tdp vé cdu tao nguyén tir.

- Phdn tich dwoc cau hinh electron nguyén ti.

Bai 01 THANH PHAN NGUYEN TU

1. Thanh phin céu tao ciia nguyén tir
1.1. Electron

1.1.1. Sw tim ra electron

Nam 1897, nha bac hoc nguoi Anh Tom-xon (J.J. Thomson) nghién ctru su phong
dién gitra hai dién cuc c6 hi¢u dién thé 15 kV, dat trong mot 6ng gﬁn nhu chan khong
va thdy man huynh quang trong dng phat sang do nhiing tia phat ra tir cuc am va
duoc goi la tia &m cuc.

Tam kim loai tich dién
lam thay ddi duéng di
cua chim tia
\ |+ AN Catat ‘ N
- Hinh 1.1. Thi nghiém phat hién ra
- tia am cuc

Man huynh quang

Nhiing hat tao thanh tia &m cuc dugc goi 1a electron, ki hi¢u la e.
1.1.2. Khéi lwong va dién tich ciia eletron

Khéi lugng: me = 9,1.10% kg

Dién tich: 1,6.10"°C (Culéng)

1.2. Sy tim ra hat nhan nguyén tir
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La vang mong

Radi chua trong
hop chi phéng ra tia o

Man huynh quang Khe ho

a) b)

Hinh 1.2 M6 hinh thi nghiém kham pha ra hat nhan nguyén tir

Nam 1911, nha vat li nguoi Anh Ro-do-pho (E.Rutherford) va cac cong su da cho
cac hat [J ban pha mot 14 vang mong va ding man huynh quang dit sau 14 vang dé
theo doi duong di cia hat (. Két qua thi nghiém cho thiy hau hét cac hat [ déu
xuyén thang qua 14 vang, nhung c6 mdt so it hat di 1éch huéng ban dau va mot sb rat
it hat bi bat lai phia sau khi gdp 14 vang.

Nguyén tir c6 chira phan mang dién duong c6 khdi luong 16n dé c6 thé lam céac hat
[Ibi léch khi va cham. Phan mang dién tich duong nay c¢6 kich thudc rat nho so véi
kich thudc nguyén tir nén phan 16n cac hat [Jc6 thé xuyén qua khoang cach giita cac
phan mang dién tich duong cua cic hat nguyén tir vang ma khong bi léch hudng.
Diéu d6 chung to nguyén tir cé cau tao rong, phan mang dién duong 1a hat nhén.
Xung quanh hat nhan c6 céc electron.

S6 don vi dién tich duong cua hat nhan (2) bang sd electron quanh hat nhan. Khbi
luong electron rat nho nén khdi lwong nguyén tir hdu nhu tap trung ¢ hat nhan.

Z = s6 proton = sb electron
1.3. C4u tao ciia hat nhan nguyén tir
1.3.1. Sw tim ra proton

Nam 1918, khi ban phé hat nhan nguyén tir nito bang hat [, Ro-do-pho dd quan sat
thay su xuat hién hat nhan nguyén tir oxi va mot loai hat, d6 1a proton.

Hat proton: Ki hiéu (p), khdi lwong (1,67.10% kg), dién tich (1+)

1.3.2. Sw tim ra notron

Nam 1932, Chat-uych (J.Chadwick) dung hat o ban phé hat nhan nguyén tir beri da
quan sat thay su xuat hién ctia mdt loai hat mai, duoc goi 1a hat no tron.

Hat notron: Ki hiéu (n), khdi lwong (1,67.10% kg), dién tich (0).
1.3.3. Céu tao ciia hat nhin nguyén tir
Proton va notron 1a thanh phan cua hat nhan nguyén ti.

Tong khdi lugng cac proton va notron 1a khéi lugng hat nhan nguyén ti.
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Hinh 1.3. Nguyén tir kali

2. Kich thwée va khoi lwong ciia nguyén tiv
2.1. Kich thworc
DPuong kinh nguyén tir khoang 10" nm.

Puong kinh cia hat nhan nguyén tir khoang 10 nm.
Puong kinh cia electron, proton khoang 107 nm.
Dé biéu thi kich thudc nguyén tir ngudi ta dung don vi nanomet (nm) hay angstrom (
A).
1nm = 10°m: 1A = 10°m: 1 nm =10 A
2.2. Khoi hrong
1 mol cacbon c6 chira 6,022 x 10%® nguyén tir cacbon.

Dé biéu thi khéi luong cta nguyén tir, phan tir va cac hat proton, notron, electron
dung don vi khoi lugng nguyén tir (u), u con dugc goi la don vi cacbon (dvC), hoac

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

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

V6 nguyén tir Hat nhan
electron (e) proton (p) notron (n)
Pién tich | g, =-1,602.10™ C qp = 1,602.10%°C g, =0
q =-g,=1- =e=1+
Khdi 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 tir thanh mot qua bong duong kinh 5 cm
thi nguyén tir s€ c6 duong kinh 1a bao nhiéu?

2- Tinh s nguyén tir c6 trong cac lugng chat sau dy:
a) 39,84 g cachon

b) 76,68 g luu huynh

c) 139,44 g khi nito.
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3- Tinh s electron co trong 1 nguyén ti nito.

4- Tinh sb proton c6 trong 8 gam nguyén tir oxi.

5- Beri ¢co khéi luong nguyén tir 1a 9,012 u, hay tinh khéi lugng nguyén tir beri
bang don vi gam.

6- Tinh s nguyén tir H c6 trong 1 lit nude (trang thai 16ng).

7- Nguyén tir k&m c6 ban kinh r = 1,35 x 10™ nm va c¢6 khéi luong nguyén tir 1a
65u. Tinh khoi lugng riéng cua nguyén tir kém.

8- Tinh khéi luong caa 0,1 mol phan tir mudi dn (NaCl) va sb nguyén tir ¢6 trong
lwong muoi an noi trén.

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

a) Tinh khdi lugng cac nguyén tir trén theo gam (c6 tinh m va khong tinh m).

b) Tinh nguyén tir khéi ciia cic nguyén tir trén.

[N

Bai 02 HAT NHAN NGUYEN TU - NGUYEN TO HOA HQC - PONG VI

1. Hat nhan nguyén tw
1.1. Dién tich hat nhan

Hat nhan ¢6 Z proton thi dién tich hat nhan 1a Z+ va s6 don vi dién tich hat nhan la
Z.

Vi s6 proton trong hat nhan nguyén tir bang sd electron ¢ vo nguyén tir nén nguyén
tu trung hoa dién.

Hinh 2.1. Hat nhan nguyén ti
1.2. S6 khoi
S6 khéi (A) 1a tong s hat proton (Z) va téng s hat notron (N) cta hat nhan.
A=Z+N
2. Nguyén t6 héa hoc
2.1. Pinh nghia
Nguyén t6 héa hoc 1a nhitng nguyén tir ¢ cling dién tich hat nhan.
2.2. SO hiéu nguyén tir (Z)
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S4 don vi dién tich hat nhan nguyén tir cia mot nguyén td duogc goi la s6 hiéu

nguyén tu ciia nguyén to do.

2.3. Ki hiéu nguyén tir

X

1 2

'H ’H

(X 1a ki higu nguyén t6)

3
1

H

Hinh 2.2. Cac dang dong vi cia H

a. Hat nhan chi co 1 b. Hat nhan gém 1
proton (truong hop duy proton va 1 notron.
nhdt khéng cé notron). Chiém 0,016% hidro tir
Chiém 99,98% hidro tu nhién

nhién.

c. Hat nhéan gom 1 proton va 2
notron (trwong hop duy nhat cé
s6 notron bang 2 ldn sé proton).
Dong vi nay dwoc diéu ché nhan
tqo, trong ty nhién ton tai cuc ki
it.

Cac nguyén tir cia cung mot nguyén to hoa hoc ¢6 thé c6 sb khéi khac nhau vi hat
nhan cta cac nguyén tir d6 ¢ thé cd sd notron khac nhau.

Céc dong vi ca cung mot nguyén t6 hoa hoc la nhiig nguyén tir c6 cung sO proton
nhung khac nhau vé s6 notron, do d6 sb khéi A cia ching khac nhau.

4. Nguyén tir khdi va nguyén tir khéi trung binh ciia cic nguyén td héa hoc

4.1. Nguyén tir khoi

Nguyén tir khoi 1 khéi luong twong dbi ciia nguyén tu. Nguyén tur khéi ctia mot
nguyén tir cho biét khdi luong ctia nguyén tir d6 nang gip bao nhiéu 1an don vi khoi

luong nguyén tu.

Khéi lugng ctia mot nguyén tir bang tong khdi lwong cta proton, notron va electron
trong nguyén tir, nhung do khdi lugng cta electron qua nhe so véi hat nhan nén khoi
lugng nguyén tir coi nhu bang tong khoi luong hat nhan nguyén tu.

Nguyén tir khdi coi nhu bang s6 khoi.
4.2. Nguyén tir khoi trung binh

Nhiéu nguyén t6 hoa hoc c¢6 nhiéu dong vi trong tu nhién nén nguyén tir khoi cua cac
nguyén to 1a nguyén tir khoi trung binh cua cac dong vi.

Cong thirc tinh nguyén tir khoi trung binh

A—
a+b

aX+bY

X: s0 khoi cua dong vi X; Y: s0 khoi cua dong vi Y;

a va b 1a ti 1& phan traim hodc s6 nguyén tir trong tng ctia mdi dong vi.



Ill'ﬁ‘-L"l' TU TROMNG

Thi du: Trong tu nhién dong c6 hai déng vi bén 1a $Cuva £Cu. Néu c6 27 nguyén

tir dong vi $Cuthi c6 73 nguyén tir ddng vi $Cu. Tinh nguyén tir khdi trung binh

cua dong.

1-

BAI TAP
Hay xéc dinh dién tich hat nhan, ) proton, sb notron, sb electron, nguyén tu
khoi cua cac nguyén tir sau: ;Be, 20, >Cl, $Cu
Nguyén t6 cacbon c6 hai déng vi bén. *2C chiém 98,89% va “C chiém 1,11%.
Tinh nguyén tir khéi trung binh cua cacbon.
Oxi ty nhién 12 mot hdn hop cac dong vi 0 chiém 99,757%, 7O chiém
0,039% va 20 chiém 0,204%. Tinh s6 nguyén tir mdi loai déng vi khi c6 1
nguyén tir 1,O.
Argon tach ra tir khong khi 1a mot hdn hop ba dong vi: “Ar chiém ti 1é
99,6%, ®Ar chiém ti 1& 0,063% va *Archiém ti 1& 0,337%. Tinh thé tich cua
10 g Ar & diéu kién tiéu chuén.

Chi 1a mdt nguyén td hoa hoc dic biét co dién tich hat nhan Z = 82, s6 khéi 1a
207. Ti 1€ s6 notron/sd proton trong nguyén tur chi dugc xem la gio1 han bén
cua hat nhan. Hay xac dinh ti 1€ n61 trén.

Tinh khéi luong nguyén tir trung binh ciia cac nguyén to sau:

a) Magie c6 3 dong vi: 24Mg (78,99%), Mg (10%), 15Mg (11,01%).
b) Clo c6 2 déng vi: ?;Cl chiém 75,77% va ?;Cl .

¢) Silic c6 3 dong vi %ﬁSi 92,23% %ZSi 4,67% ?QSi 3,1%.

d) Argon c6 3 dong vi: ?gAI‘ 0,337% ngr 0,063% Al'gAI‘ 99,6%

Xéc dinh ky hi¢u nguyén t¢r nhom
a) Tinh khéi luong cac electron ctia nhom bang don vi kg
b) Tinh khéi luong céac proton ciia nhdm bang don vi kg

Ba nguyén tir A, B, C ¢6 s6 hiéu nguyén tir 1 ba sb nguyén 1¢ ké tiép, tong sb
electron cua 3 nguyén tir 1a 45. Cho biét tén cua ba nguyén tir trén.

Viét cong thirc cta cac loai phan tir dong (II) oxit, biét rang dong va oxi co

cac dong vi sau: %Cu, 2Cu, %0, 0, 0.

10-Téng s6 hat trong mot nguyén tir (X) 1a 28. Trong d6 sé hat khong mang dién

nhiéu hon sb hat mang dién tich duong 1a 1 hat.
a) Tim gia tri ciia s6 hat khong mang dién.

b) Tim gi4 tri nguyén ttr khdi cua (X).

12- Xac dinh tén, viét ky hiéu nguyén tir trong cac trudng hop sau:

a) Nguyén tir (A) c6 s6 khdi bang 55, s6 n hon s6 p 1a 5 hat.
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b) Nguyén tir (B) c6 tong sd hat bang 126, sé n hon s e 1a 12 hat.

¢) Nguyén tir (C) c6 tong sd hat bang 95, s6 hat khéng mang dién hon sé hat
mang dién am la 5 hat.

d) Nguyén tir (D) c6 tong s6 hat bang 40, sé hat mang dién duwong it hon sb hat
khong mang dién 1a 1 hat.

e) Nguyén tir (E) ¢ tong sb hat bang 54, s6 hat mang dién hon sb hat khong
mang dién 1a 14 hat.

13- Viét ky hiéu nguyén tir trong cac trudng hop sau:
a) Nguyén tir (X) c6 tong sb hat 1a 13.
b) Nguyén tir (Y) co tong sb hat 1a 32.
¢) Nguyén tir (Z) c6 tong sb hat 1a 52, s6 proton 16n hon 16

(|

Bai 03 CAU TAO VO NGUYEN TU

1. Suw chuyén déng ciia cic electron trong nguyén tir

Nhitng nam dau cua thé ki XX, ngudi ta cho rang electron chuyén dong xung quanh
hat nhan nguyén tir theo nhitng quy dao tron hay bau duc, nhu quy dao ciia cac hanh
tinh quay xung quanh Mit Troi. D6 1a mo hinh mau hanh tinh nguyén tir ctia 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 cau tao nguyén tir nhung
khong day du dé giai thich moi tinh chat cua nguyén tu.

Ngay nay, nguoi ta dd biét cac electron chuyén dong rat nhanh trong khu vuc
xung quanh hat nhan nguyén tr khong theo nhitng quy dao xac dinh.

2. Lop electron va phan lop electron

2.1. Lép electron

Cac electron trong nguyén tir ¢ trang thai co ban lan luot chlem cac muc nang luong
tir thap dén cao va sap xép thanh ting 16p. Céc electron & gan nhan hon lién két bén
chit hon véi hat nhan. Vi vay, electron ¢ 16p trong c¢6 murc ning luong thap hon so
Vo1 & céc 16p ngoai.

Céc electron trén ciing mot 16p c6 mirc nang lwong gan bang nhau.

Céc 16p electron dugc ghi bang cac sd nguyén theo tht tuy n =1, 2, 3, 4... vé6i tén
goi: K, L, M, N...:

2.2. Phan 16p electron

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

Céc electron trén cling mot phan 16p c6 mirc ning lugng bang nhau.
Céc phan 16p duoc ki hiéu bang cac chit cai thuong s, p, d, .

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

Lé6p ther nhit (16p K, n= 1) ¢6 1 phén 16p 1s;

Lop tha hai (16p L, n = 2) c6 2 phan 16p, 2s va 2p;
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Lop thtr ba (16p M, n = 3) ¢6 3 phan 16p, 3s, 3p va 3d;

Tur 16p tht tu trd di c6 4 phan 16p, s, p, d, f.

Céc electron ¢ phan 16p s duoc goi 1a electron s, & phan 16p p dugc goi la cac
electron p...

3. S0 electron toi da trong mot phan 16p, mét 16p

- Phan 16p s chua tdi da 2 electron;

- Phan 16p p chua tdi da 6 electron;

- Phan 16p d chua téi da 10 electron;

- Phéan 16p f chira tbi da 14 electron.

Phén 16p electron di c6 du sb electron tdi da goi 13 phan 16p electron bdo hoa. Tir d6
suy ra s electron t6i da trong mot 19p.

S electron tdi da ciia 16p thir n 1a 2n°.

Bang 4.1. S6 electron tdi da trong céc 16p va cac phin 16p (n = 1 dén 3)

Lép electron | So electron toi da ciia 16p Phin bd electron trén cac phan
l6p

Lop K(n=1) 2 152

LopL (n=2) 8 25°2p°

Lép M (n=3) 18 35°3p®3d™°

Hinh 4.1 : So' dd sw phan bd electron trén cac 16p ciia nguyén tir nito

4. CAu hinh electron nguyén tir

4.1. Thir tw cac mire nang lwgng trong nguyén tir

Céc electron trong nguyén tir & trang thai co ban lan luot chiém cac mic nang luong

tir thap dén cao. Tir trong ra ngoai, mirc ning luong cta cac 16p n ting theo thir ty tir

1 dén 7 va ning luong cta phan 16p ting theo tht tu' s, p, d, f.

Sau day 1a tha tu sap xép cac phan 16p theo chiéu ting ciia nang lugng dugc xac dinh
bang thuc nghiém va li thuyét: 1s 2s 3p 3s 3p 4s 3d 4p 5s....

Khi dién tich hat nhan ting, c6 su chén murc ning lwong nén mirc ning luong 4s thip
hon 3d.

4.2. Céu hinh electron trong nguyén tir

CAu hinh electron ctia nguyén tir biéu dién su phan b electron trén cac phan 16p
thudc cac 16p khac nhau.

S electron trong mdt phan 16p dugc ghi bang s6 & phia trén bén phai cua phan 16p
(%, p%,...).
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Cic bwdc viét cdu hinh electron trong nguyén tiv

Buiéc 1: Xac dinh sb electron ctia nguyén ti.
Buwoce 2: Cac electron dugc phan bo lan lugt vao cac phan 16p theo chiéu tang cua
nang luong trong nguyén tu tuan theo quy tac cac phan 16p chira to1 da so6 electron.

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

Nguyén tir clo, Z = 17, ¢6 17 electron. C4u hinh electron ctia nguyén tir Cl duoc viét
nhu sau: 1s225%2p°®3s%3p°. Hodc viét gon 1a [Ne] 3s%3p°.

Electron cubi cung cua duoc dién vao phan 16p p. Clo 1a nguyén td p.

[Ne] 1a ki hiéu cau hinh electron ctia nguyén tir neon, 1a khi hiém gan nhat dimg
trude clo.

4.3. Pic diém ciia 16p electron ngoai cliing

- Bdi v6i nguyén tir ctia tat ca cac nguyén to, 16p electron ngoai cling ¢6 nhiéu nhat
la 8 electron.

- Cac nguyén tir c6 8 electron & 16p electron ngoai cuing (ns“np ) va nguyén tu heli
(1S ) khong tham gia vao cac phan ing hoa hoc (trir trong mét s6 diéu kién dic biét)
Vi cdu hinh electron ctia cac nguyén tir ndy rat bén. Do 1 cac nguyén tir ciia nguyén
t6 khi hiém. Trong tu nhién, phan tir khi hiém chi ¢6 1 nguyén tu.

- C4c nguyén tir c6 1, 2, 3 electron & 16p ngoai cung dé nhuong electron 1a nguyén tir
clia cac nguyén t6 kim loai (trir H, He va B).

- C4c nguyén tir ¢6 5, 6, 7 electron & 16p ngoai cung dé nhan electron thudng 1a
nguyén tir cia nguyén t6 phi kim.

- Cac nguyén tir c6 4 electron ngoai
cung c6 thé 1a nguyén tir ctia nguyén to
kim loai hodc phi kim.

BAI TAP 4
1- Cho che ky hitu sa AT 4
1

39 12 19 36 32 14 127
19K GC 9F lSKr lGS 7N 53I

a) Cho biét s0 notron, sO proton -~

va sO electron ctiia cac nguyén ti Bs [ | Bp |

trén. /
T Fii Th Ti

b) Viét cau hinh electron cua cac
nguyén tur trén.

¢) Cho biét nguyén tir nao c6 tinh
chat kim loai? phi kim ? khi hiém?

2- Viét ciu hinh electron & trang thai co ban clia cic nguyén t6 co dién tich hat
nhan la 12, 18, 24, 26, 28, 29, 60 va 90.

a) Cho biét chung 1a 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.
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3- Cho biét cau hinh electron ctia 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?

4- Viét cAu hinh electron cua céc nguyén tr c6 dién tich hat nhan 1a 3, 11, 19, 37,
55.

a) Nhan xét vé sb electron ngoai cung cua chiing.
b) Cho biét dic diém chung vé tinh chét cia ching 1 gi?

5- Trong mot nguyén tir (X) tong s cac hat 1a 28. S6 notron nhiéu hon s proton
1 hat.

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

d) Viét ki hiéu nguyén tir.

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

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

¢) Nguyén tir (Z) c6 sb electron & phan 16p 3d bang phan nira sb electron cia
phan 16p 4s.

7- Nguyén tu cua nguyén t6 (X) c6 tong s hat electron trong cac phan 16p p la
7. S6 hat mang dién ctia mot nguyén tur (Y) nhiéu hon s0 hat mang dién cua
mot nguyén tir (X) 1a 8 hat. Cho biét tén ctia cac nguyén t6 (X) va (Y).

8- Phan 16p electron ngoai ciing cta 2 nguyén tir (A) va (B) lan luot 13 3p va 4s.
Tong s6 electron cua hai phan 16p bang 5 va hiu s6 electron cta chung bang
3. Viét cau hinh electron cua (A) va (B).

9- Viét cau hinh electron, suy ra s hiéu nguyén tir va tén nguyén to:
a) Nguyén tir (X) c6 3 16p electron, 16p ngoai cung co Selectron.
b) Nguyén tir (Y) c6 4 16p electron, 16p ngoai cung co lelectron.
c) Nguyén tir (Z) c6 3 16p electron, 16p thir 3 ¢6 6 electron.
d) Nguyén tir (T) c6 sb electron & phan 16p 3d bang phan nira sé electron & phan
16p 4s.
10- Nguyén tir ciia nguyén to (X) co tong s hat electron trong cic phan 16p p 13

7. S6 hat mang dién ctia mot nguyén tir (Y) nhiéu hon s6 hat mang dién ciia mot
nguyén tir (X) 1a 8 hat. Xac dinh tén cta cac nguyén t6 (X) va (Y).

11- Phan 16p electron ngoai cung cua 2 nguyén tir (A) va (B) lan luot 1a 3p vads.
To6ng s6 electron cua hai phan 16p bang 5 va hiéu so electron cila chung bang 3.

a) Viét cau hinh electron cta (A) va (B) trén va cho biét s6 hiéu nguyén tir cia
chung.
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b) 2 nguyén tr nay c6 s6 notron hon kém nhau 4 hat va co tong sé khoi luong
nguyén tu bang 71. Tinh s6 notron va s6 khoi cia moi nguyén tir.

12- Nguyén tir (X) c6 phan 16p electron ngoai cung 1a 3p'. Nguyén tir (Y) c6
phan 16p electron ngoai cung 1a 3p°. Hat nhan nguyén tir (X) c6 14 notron, hat
nhan nguyén tr (Y) c6 18 notron.

a) Viét ky hiéu nguyén tir (X) va (Y).

b) Viét phwong trinh hoa hoc phan ng xay ra giira (X) va (Y).

[N

Bai 04

ON TAP CHUONG I

1. Hé théng kién thitc Chwong I

1.1. Lop va phan 16p electron

Bang 4.1. Lop electron va phan 16p electron

S6 thir tu 16p electron(n) 1 2 3 4

Tén cua 16p electron K L M

S electron tbi da 2 8 18 32

S6 phan 16p electron 1 2 3 4

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

1.2. Méi lién hé giira 16p electron va loai nguyén to

Biang 4.2. Moi lién h¢ giira 16p electron ngoai cling véi loai nguyén t6

Céu hinh electron 16p nsy, ns? np? ns® np?, ns® np®
ngoai cuing ns?, ns? np®, (He : 1s%)
ns®,np* ns® np°
S electron 16p ngoai 1,2 4 5,6hoac7 |8 (20 He)
cung hoac 3
Loai nguyén tb Kim Cothé lakim | Thuongla | Khi hiém
loai loai hay phi phi Kim
(Trir H, | Kim
He, B)
Tinh ché‘g co ban cua Tinh c6 thé latinh | Thuong cd Tuong dbi tro
nguyén to phi kim | kim loai hay | tinh phi kim | vé mat hoa
phi Kim hoc

11
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2. Bai tap
1- Cho biét vo ctia mot nguyén tir c6 20 electron
a) Nguyén tr d6 c6 bao nhiéu 16p electron?
b) Lép ngoai cung c6 bao nhiéu electron?
¢) Nguyén té d6 1a kim loai hay phi kim?
2- Cho biét sb electron t6i da & cac phan 16p sau:
a)2s b)3p c)4s d)3d
3- Céu hinh electron (X) c¢6 phan 16p c6 mirc ning lugng cao nhit 1a: 3p°,
a) Nguyén tir (X) c6 bao nhi€u electron?
b) S6 hiéu nguyén tir (X) 1a bao nhiéu?
c¢) 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 1a
a) 2s' b)2s?2p®  c)2s°2p®  d)3s?3p°  e)3s?3p®  g)4s” 4ph.
5- Cho biét tén, ki hiéu nguyén tir, sé hiéu nguyén tir cua:
a) 2 nguyén to ma nguyén tir cé sd electron ngoai cling 1a tbi da.
b) 2 nguyén t6 ma nguyén tir c6 1 electron ngoai cung.
¢) 2 nguyén t& ma nguyén tir c6 7 electron ngoai cung.
6- Cho céc ky hidu sau: 30K 2C 13F 30aAr 325 1N 127 137Ba
a) Cho biét s6 n, sb p va s e cia cac nguyén tir trén
b) Viét cau hinh electron cta cic nguyén tir trén
¢) Cho biét nguyén tir nao co tinh chat kim loai? phi kim ? khi hiém?
d) Viét cong thirc oxit cao nhat va cong thire hidroxit.
e) Cho biét tinh chat cia hidroxit ctia chung.

7- Viét ciu hinh electron cua cic nguyén t6 c6 dién tich hat nhan 13 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 chung 1a nguyén t6 s, nguyén té p, nguyén té d hay nguyén to f.

8- Cho biét cau hinh electron cua cac nguyén tir c6 cau hinh e & phan 16p ngoai
cung nhu sau: 3%, 3p3, 3d?, 3d°, 4p5, 5s?, 4p6, 6st.

a) Nguyén té ndo kim loai, phi kim hay khi hiém?
b) Xac dinh s6 hiéu nguyén tir ctia chiing va goi tén.

9- Cho 4,12 gam NaX tac dung v6i dung dich AgNO; du thu duge 7,52 gam két
tua.

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

12



Ill'ﬁ’-L"I’ TU TROMNG

b) Biét X co 2 dépg vi: déng vi II hon d6ng vi I 2 notron, % cac dong vi bang
nhau. X4c dinh s6 kh6i moi dong vi.
10- Cho 11,1 gam mubi CaX, tic dung v6i mot luong du dung dich AgNO; thu
dugc 28,7 gam két tua.
a) Tim nguyén tir khdi trung binh va goi tén X.
b) X c6 2 ddng vi, gia sir sb nguyén cua ddng vi I nhiéu gap 3 1an sb nguyén tir

cua dong vi II. Hat nhén cua ddng vi I ¢6 it hon hat nhan cta dong vi II 2 notron.
Tim s6 khéi ctia mdi dong vi.

[N

Chuwong I1. BANG TUAN HOAN CAC NGUYEN TO HOA HQC VA PINH
LUAT TUAN HOAN
Muc tiéu
Sau khi nghzen ciru xong chuwong nay, hoc sinh c6 thé:
- Biét dwoc cdc ky hi¢u, thong SO cua nguyen 16 ghi trong bang tuan hodn
- Hiéu nguyén tac sdp xép cdc nguyén to vao bang tuan hoan

- Trinh bay dwoc sw bién déi tuan hoan tinh chdt cua cdc nguyén té trong bang tudn
hoan.

- M6 ta dwoc cau tao cua bang tuan hoan

- Ap dung xdc dinh dwoc tinh chdt ciia cdc nguyén té khi biét vi tri ciia nguyén té trong
bang tudn hodn va nguoc lai

- Phén tich dwoc su bién doi tuan hoan cau hinh electron nguyén tir ciia cdc nguyén to
dan dén su bién doi tuan hodn tinh chdt ciia cdc nguyén t6 trong bang tudn hoan.

Bai 05 BANG TUAN HOAN CAC NGUYEN TO HOA HQC

1. Nouyén tic sip xép

Céac nguyén t6 hoa hoc duoc sap xep trong bang tudn hoan theo cdc nguyén tic:
- Cac nguyén to duoc sip xep theo chiéu ting dan cua dién tich hat nhan nguyén tu.
- Cac nguyén to co cung so6 1op electron trong nguyén tur dugc xép thanh mot hang.
- C4c nguyén td c6 sb electron hoa tri trong nguyén tir nhu nhau dugc xép thanh mot
cOt.

2. Ciu tao ciia bang tuin hoan cic nguyén t6 héa hoc

2.1. O nguyén to

M&i nguyén t6 hoa hoc duoc Xep vao mot 6 cua bang, goi 1a 6 nguyén t6. S6 thir tu
ctia 6 nguyén t6 dung bang sd hiéu nguyén tir ciia nguyén t6 do.

2.2. Chu ki

Chu ki la day cac nguyén t6 ma nguyén tir cua chiing ¢ cung sb 16p electron, duwgc
xép theo chiéu dién tich hat nhan ting dan.

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

Bang tuan hoan gdm 7 chu ki, cac chu ki duoc danh sb tir 1 dén 7.

S6 thir tu cuia chu ki bang s6 16p electron trong nguyén tir.

13


http://www.onthi.com/?a=OT&ot=LT&hdn_lt_id=143#5
http://www.onthi.com/?a=OT&ot=LT&hdn_lt_id=90#90
http://www.onthi.com/?a=OT&ot=LT&hdn_lt_id=90#95

Ill'ﬁ‘-L"l' TU TROMNG

Céac chu ki 1, 2, 3, duogc goi la cac chu ki nho.
Céac chuki4, 5, 6, 7 dugc goi la cac chu ki 16n.

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

Chu ki 2 Li Be B C N o) F | Ne

Chuki 3 Na | Mg | Al Si P S Cl | Ar

S6 electron 16p ngoai cung 1 2 3 4 5 6 7 8
2.3. Nhém nguyén to

Nhom nguyén t6 1a tdp hop cac nguyén té ma nguyén tir ¢6 cdu hinh electron tuong
tu nhau, do d6 co tinh chat hoa hoc gan gidng nhau va duoc xép thanh mot cot.
Bang tuan hoan c¢6 18 ¢t duoc chia thanh 8 nhom A danh s6 tir IA dén VIIIA va 8
nhom B dénh sé tir IIIB dén VIIIB, IB va IIB theo chiéu tir trai sang phai trong bang
tudn hoan MJdi nhom la mot cot, riéng nhom VIIIB gbm 3 cot.
Nguyén tr cac nguyen t trong clng mot nhom c¢o s6 electron hoa tri bang nhau va
bang s6 thir tu ciia nhom (trir hai c¢ot cudi ciia nhom VIIIB).

3. Sw bién doi tuan hoan cau hinh electron nguyén tir cua cac nguyén to hoa hoc

Bing 5.2. Céu hinh electron 16p ngoai ciing ciia nguyén tir cic nguyén t6 nhomA

1A 1A 1A IVA VA VIA VIIA VIIA
1 H He 15°
1s'
2 Li Be B C N O F Ne
25! 25 2s°2p’ 25°2p° | 2s%2p® | 2s%2p* | 2s%2p° | 2s%2p°
3 Na Mg Al Si P S Cl Ar
2s 35’ 3s%3p* 3s°3p? | 3s%3p® | 3s%3p* | 3s%3p° | 3s5%3p°
4 K Ca Ga Ge As Se Br Kr
45t 4s° 4s%4p’ 4s°4p? | 4s°4p® | 4s?Ap® | 4s°42p° | 4s°4p°
5 Rb Sr In Sn Sb Te I Xe
55! 5s? 55°5p* 5s°5p? | 5s%5p® | 5s?5p* | 5s?5p° | 5s?5p°
6 Cs Ba Ti Pb Bi Po At Rn
6s 6s° 65°6p" 6s°6p? | 6s%6p® | 6s%6p* | 65°6p° | 65°6p°
7 Fr Ra
7st 7s°

Cau hinh electron 16p ngoai cung cia nguyén tur cadc nguyén to trong cung mdt nhom
A dugc 1ap di 13p lai sau moi chu ki, bién doi1 mot cach tuan hoan.

4. CAu hinh electron nguyén tir ctia cic nguyén t6 nhém A

4.1. Céu hinh electron 16p ngoai cung ciia nguyén tir cic nguyén t6 nhom A

Nguyén tir CAC nguyén t6 trong cung mot nhom A c6 cung s6 electron trong 16p
ngoai cung. Do d6 c6 sy gidng nhau vé tinh chit hoa hoc cia cac nguyén td.
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S6 thtr tu cia nhém A cho biét sb electron ¢ 16p ngoai cing va dong thoi ciing 1a s6
electron hoa tri trong nguyén tir ciia cac nguyén to do.

4.2. Mt s6 nhom A tiéu biéu

Nhém VIIA 14 nhoém khi hiém.

Nhom IA 1a nhém kim loai kiém. Trong cac phan tng héa hoc, cac nguyén tir kim
loai kiém c6 khuynh huéng cho 1 electron dé dat dén cau hinh bén viing cua khi
hiém. Trong cac hop chat, cac nguyén t6 kim loai ki€m chi c¢6 hoa tri 1.

Nhom VIIA la nhom halogen. Trong cac phan tng hoa hoc, cac nguyén tir halogen
c¢6 khuynh huéng thu thém 1 electron dé dat dén céu hinh bén viing ctia khi hiém (trir
At).

5. Sw bién ddi tudn hoan tinh chit ciia cic nguyén td héa hoc

5.1. Tinh kim loai, tinh phi kim

Tinh kim loai 1a tinh chat ciia mot nguyén t6 ma nguyén tir ciia né dé mat electron dé
trd thanh ion duong .

Tinh phi kim 1a tinh chét cia mot nguyén t6 ma nguyén tir ctia n6 dé thu electron dé
tro thanh ion am .

5.1.1. Sw bién dbi tinh chit trong mét chu ky

Trong mot chu ki theo chiéu tang dan cta dién tich hat nhén, tinh kim loai cua céc
Nguyén to yeu dan, dong thoi tinh phi kim manh dan.

Trong mot chu Ki, khi di tir trai sang phai, dién tich hat nhan ting dan nhung s6 16p
electron ctia nguyén tir cac nguyén to bang nhau, do d6 luc hut cua hat nhan véi cac
electron 16p ngoai cung tang 1én 1am cho ban kinh nguyén t6 giam dan, nén kha ning
dé nhuong electron giam dan, dong thoi kha ning thu electron ting dan.

Chidu gidm cua bdn Hnh nguyén av
Chidu eing cia dnh phi kdm

@@@)@@@@

1,62 1,04 0,88 077 0,70 0,66 0,64

(va) ) @ Oeee

1,86 1,60 143 1,17 LI0 1,04 (.92

@@0.0oo

281 1.8 122 p22 1213117 1Li4 %

100} WY YUYy Bnd FURE RGN
1 ugdnFu yury upq vps Fupg mpy)
wry yd YU URI WDLT ngnyd

ot

Hinh 5.1. Ban kinh nguyén tir cia mét s6 nguyén t6

Trong mdi chu ki, ban kinh nguyén tir gidm tir trai qua phai.

5.1.2. Sw bién déi tinh chit trong mét nhém ATrong mot nhém A, theo chiéu
tang cua dién tich hat nhan, tinh kim loai ctia nguyén t6 manh dan, ddng thoi tinh phi
kim yéu dén.
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Trong mét nhom A, theo chidu tir trén xubng dudi, dién tich hat nhan ting, nhung
dong thoi sd 16p electron cling tang lam ban kinh nguyén tir cac nguyén to tang
nhanh va chiém wu thé hon nén kha ning nhudng electron cua cac nguyén té giam
nén tinh phi kim giam.

5.1.3. Dy dm dién
5.1.3.1. Khai niém
Do am dién cua mdt nguyén tir dac trung cho kha nang hut electron ctia nguyén tir
d6 khi hinh thanh lién két hoa hoc.
5.1.3.2. Bang d¢ am dién
Trong mot chu ki, khi di tir trai sang phai theo chi€u tang cua dién tich hat nhan, gia
tr1 do am dién cua cac nguyén tir nd1 chung tang dan.
Trong mgt nhodm A, khi di tir trén xuoéng dudi theo chi€u tang cia dién tich hat nhan,
gia tri d§ am dién cla cac nguyén tir no6i chung giam dan.
Quy luat bién doi do am dién phu hop vdi su bién doi tinh kim loai, tinh phi kim cta
cac nguyén t6 trong mot chu ki va trong mot nhom A.

5.2. Hoa tri cia cac nguyén to

Trong mot chu ki, di tir trai sang phai, hoa tri cao nhat ctia cac nguyén t6 trong hop
chat véi oxi tang 1an luot tir I dén VII, héa tri ciia cac phi kim trong hop chat véi
hidro giam tir IV dén 1.

5.3. Oxit va héa tri ciia cic nguyén t6 nhém A thudc cung chu ki

Trong mot chu ki, di tu trai sang phai theo chiéu tang cua dién tich hat nhan, tinh
bazo clia cac oxit va hidroxit twong tng yéu dan, dong thoi tinh axit ciia ching manh
dan.

Su bién ddi tinh chat nhu thé duoc 1dp lai ¢ cac chu ki sau.

Bang 5.3. Gia tri dd Am dién ciia nguyén tir mdt s6 nguyén t6 nhém A theo Pau-

linh
Nhom 1A HA A IVA VA VIA VIIA
Chu ky
1 H 2,20
2 Li098 |Belb57 |B204 C2,55 N304 |0344 |F3,98
3 Na093 |Mg1l131 |AlI161 |Si190 |P219 S258 |CI316
4 K 0,82 Cal00 |GalB8l |Ge201 |As218 |Se255 |Br2,96
5 Rb 0,82 |Sr0,95 IN1,78 [Sn196 |Sb205 |Te21l | 2,66
6 Cs0,79 |Ba0,89 |TI162 |Pb233 [Bi202 |Po20 |At22

16




- r-—-LY T

Bang 5.4. Sw bién déi tinh axit bazo
Na,O MgO A|203 S|02 P,Os SO; C|207
Oxit bazo Oxit Oxit lwdng Oxit Oxit axit Oxit | Oxit axit
bazo tinh axit axit
NaOH Mg(OH). AL(OH); H,S10; H3PO, H,SO, HCIO,
bazo manh | bazo yeu | hidroxit ludng | axit yeu | axit trung axit axit rat
(kiém) tinh binh manh manh
Bang 5.5. Sw bién @6i tudn hoan héa tri ciia cic nguyén to
S6 thir tw nhém A 1A A HA IVA | VA VIA | VIIA
Hop Chélt vo1i oxi Na,O MgO A|203 S|02 P,Os SO; C|207
K,0O CaO (38.203 GeO, A5205 S@Og Br,0O,
Héa tri cao nhit véi oxi I Il Il \Y \Y VI VIl
Hop chit khi v6i hidro SiH, |PH; |H,S |HCI
GeH,; | AsH; | H,Se | HBr
Héa tri véi hidro \Y 11 ] I

5.4. Pinh luit tuin hoan

Tinh chat cua nguyén té va don chat, cting nhu thanh phan va tinh chit cta cac hop
chat tao nén tir cac nguyén t6 d6 bién d6i tudn hoan theo chiéu ting cua dién tich hat

nhan nguyén tu.

6. Y nghia cia bang tuan hoan cua cac nguvén to hoa hoc

6.1. Quan hé giira vi tri ciia nguyén to va cau tao nguyén tir

Biét vi tri cia mQt nguyén to trong bang tuan hoan, c6 thé suy ra cau tao nguyén tu

cua nguyén to do va nguoc lai

Vi tri cua mot nguyén t6
trong bang tudn hoan (0)
- 6 thir ty ctia nguyén t6
- S6 thir tu caa chu ki

- S6 thit tu cia nhom A

Ciu tao ‘nguyén tir

- S proton, sb electron
- S 16p electron
- SO electron 16p ngoai cung

6.2. Quan hé giira vi tri va tinh chit ciia nguyén t6

Biét vi tri cla mot nguyén to trong bang tuan hoan, co thé suy ra nhiing tinh chat hoa

hoc co ban cua no:

- Tinh kim loai, tinh phi kim;

- Hoa tri cao nhat cia nguyén t6 trong hop chét voi oxi, hoa tri cia nguyén tb trong

hop chat véi hidro;

- Cong thirc oxit cao nhat;

- Cong thirc hop chat khi véi hidro (néu c6);
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- Cong thue hidroxit twong Gmg (néu c6) va tinh axit hay bazo cta ching.
6.3. So sanh tinh chét héa hoc ciia mdt nguyén té véi cac nguyén to 1an cin

Dua vao quy luét bién dbi tinh chit cua nguyén t trong bang tuan hoan c6 thé so
sanh tinh chat hoa hoc ciia mot nguyén t6 véi cac nguyén tb 1an can.

BAI TAP
1- Dua vao vi tri cia nguyén t6 Mg (Z = 12) trong bang tuin hoan,
a) Néu tinh chat hoa hoc cua Mg;
b) Hoa tri va cong thurc cua Mg véi oxi;
¢) Cong thirc hidroxit va tinh chat hidroxit twong Gng ciia Mg.
2- Duya vao vi tri ciia nguyén t6 Br (Z = 35) trong bang tuin hoan,
a) Néu tinh cht hoa hoc cua Br;
b) Hoa tri va cong thire ciia Br véi oxi;
¢) Cong thirc hidroxit va tinh chat hidroxit twong ng ciia Br;
d) Cong thirc hop chit véi hidro cua Br.

3- Nguyén t6 (R) thugc nhom VIA, trong hop chat oxit cao nhét cua (R) ¢ 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 nhét cua (R) véi nude.

4- Hop chat khi véi hidro cta (X) thudc nhom VA co chira 91,17 % (X) vé khoi
luong.

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

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

5- Trong hop chat khi véi hidro cta (Z) thude nhom IVA ¢6 1/8 khdi lugng hidro.
a) Xac dinh tén cua (Z).

b) Viét phuong trinh hoa hoc clia phan tng giita oxit cao nhét cua (Z) véi K,0.

6- (T) la mot nguyén t6 thudc nhom VIIA. Oxit cao nhét cua (T) c6 phan tir khéi
la 183. Xéac dinh tén cua (T).

7- Dua vao vi tri cua nguyén’ t6 At (Z = 85) trong bang tuan hoan hiy so sanh tinh
chat ciia At v6i cac nguyén tb khac trong nhom.

8- Hai nguyén t6 (A) va (B) dung ké tiép nhau thudc hai chu ky ké tiép nhau
trong bang h¢ thong tuan hoan cac nguyén t6 héa hoc c6 tong s6 don vi dién tich
hat nhan 14 32. Khéi lugng nguyén tir ciia mot nguyén td gap doi dién tich hat
nhan ctia nguyén tir nguyén td do.

a) Viét cau hinh electron cta (A) va (B).
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b) So sanh tinh chat héa hoc ciia chiing.

9- Cho céc nguyén tb:

A: chu ky 4, nhém ITA D: chu ky 5, nhom IA  G: chu ky 6, nhém IIB

L: chuky 4, nhom IB  B: chu ky 4, nhom VIIIA E: chu ky 4, nhém VIB

C: chuky 5, nhém VA F: chu ky IV, nhom VIIIB

a) Viét ciu hinh electron, xac dinh sé hiéu nguyén tir, goi tén.

b) Cho biét nguyén té d6 1a kim loai, phi kim hay khi hiém.

10- Cho céc nguyén tir c6 ciu hinh mirc ning luong ngoai cling nhu sau:
A: 3p° B: 4p° C: 5s' D: 3d°
E: 2p F: 4st G: 3¢° H: 3p°

a) Viét cau hinh electron.

b) Cho biét nguyén t d6 1a kim loai, phi kim hay khi hiém.

11- Cho cac nguyén to (X) (Y) (Z) c6 s6 hiéu nguyén tir 1an luot 12 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

B

Bai 06: ON TAP CHUONG II
1. Hé théng kién thirc Chwong I1

1.1. CAu tao bang tuin hoan

- Cac nguyén té duoc sip xép theo chiéu ting dan cua dién tich hat nhan nguyén tu.
- Cac nguyén to co cung so6 1op electron trong nguyén tur dugc xép thanh mot hang.
- Céac nguyén td c6 s6 electron hoa tri trong nguyén tir nhu nhau dwoc xép thanh mot
cOt.

O nguyén t6: Mdi nguyén t6 xép vao mot 6.

Chu ki: Méi 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 to thudéc mot chu ki c6 s6 16p electron nhu nhau.

- S6 thur tu cia chu ki bang s6 16p electron ciia nguyén tir cac nguyén td trong chu ki
do.

Nhom A:

Céc nguyén t6 nhom A c6 sb electron héa tri bang nhau va bang s tht ty nhom.

1.2. Sw bién doi tuin hoan
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S6 electron 16p ngoai ciing ciia nguyén tir cac nguyén té & mdi chu ki ting tir 1 dén 8
thudc cac nhom tir IA dén VIIIA. Cau hinh electron nguyén tir cia cac nguyén to
bién do6i tuan hoan.

Sw bién déi tudn hoan tinh kim loai, tinh phi kim, bdn kinh nguyén tir va gid tri
do am di¢n

Chuki Bén kinh nguyén tr
Nhom A Gi4 Tinh kim loai
Ban Tinh— g Tinh Gi4 tri 46 4m dién
Kinh Kim 6 phi >
nguyén loai am kim Tinh phi kim
tu dién

Chii thich : chiéu miii tén la chiéu ting
1.3. Pinh luit tuin hoan
Tinh chat cua nguyén té va don chat, ciing nhu thanh phan va tinh chat cua cac hop
chat tao nén tir cadc nguyén td6 d6 bién doi tudn hoan theo chiu tang cia dién tich hat
nhan nguyén tu.
2. Bai tap
1- Nguyén tir (X) thuéc nhom VIA c6 tong sb cac hat 1a 24 hat.

a) Viét cau hinh electron.

b) Xac dinh vi tri ciia (X) trong bang hé thdng tuan hoan cac nguyén t6 hoa
hoc.

2- Mot nguyén té (Y) thude chu ki 3, nhom VIA trong bang tuan hoan.
a) Nguyén tir (Y) c6 bao nhiéu electron ngoai cung?
b) So sanh tinh chét caa (Y) véi 2 nguyén té bén canh thudc ciing chu Ki.

3- Oxit cao nhat ciia mdt nguyén t6 1a ROs, trong hop chat cua (R) vé6i hidro co
5,88% H vé khoi lugng. X4ac dinh nguyén tir khoi cua (R).

4- Hop chat khi véi ‘hidro cua mét nguyén t6 1a RH,. Oxit cao nhit cua (R) ¢
chura 53,3% oxi vé khoi lugng. Tim nguyén tir khoi cua (R).

5- Khi cho 0,6 gam mot kim loai (M) thuc nhom ITA tac dung voi nudc tao ra
0,336 lit khi hidro (¢ dicu kién tiéu chuan). Xac dinh tén kim loai (M).

6- Oxit cao n}}ét cua mot nguyén t6 12 RO; trong hop chét ciia R véi hidro c6
5,88% hidro vé khoi lugng . Xac dinh tén cua R.

7- Hop chét khi vé6i hidro cta R ¢6 cong thic 1a RH,, trong hop chat oxit cao nhit
cua no chura 53,33% oxi vé khoi lugng. Xac dinh tén cua R.

8- Hop chat khi v6i hidro ciia mot nguyén té c6 cong thire RH;. OXxit cao nhat ctia
nguyén t6 co chtta 65,2% R vé khoi lugng. Xac dinh tén cta R.

9- Oxit cao nhit ctia mot nguyén tb co cong thirc R,0s. V6i hidro, nguyén té d6
tao thanh hop chat c6 82,35% R vé khoi luong. Xac dinh tén ctua R.
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12- Nguyén tir cia nguyén td X co cAu hinh electron 16p ngoai cung 1a ns np
Trong hop chat khi cua nguyén t6 X v6i hidrd, X chiém 94,12% khéi luong. Phan
tram khoi luong ciia nguyén td X trong oxit cao nhit 1a bao nhiéu?

13- R thugc nhom VIA, trong hop chat oxit cao nhét cua n6 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 nhit cta R véi nuée.

14- Hop chat khi vé6i hidro ctia R thudc nhom VA chira 91,17 % R vé khéi luong.
a) Xac dinh tén cua R.

b) Viét phuong trinh hoa hoc cua phan Gmg xdy ra giita oxit cao nhit cua R véi
nudc.

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

a) Xac dinh tén cua R.
b) Viét phuong trinh hoa hoc clia phan ung giita oxit cao nhat cia R véi K,0.

16- Oxit cao nhat cua mot nguyén t6 thuoc nhom VIIA trong hop chit ctia R voi
hidro ¢6 97,26% R vé khoi luong.

a) Xac dinh tén cua R.

b) Hoa tan 8,96 lit hop chat khi ctia R v6i hidro (dicu kién tiéu chuan) vao
nudc duge 250 ml dung dich Tinh ndng d§ mol/lit cua dung dich thu duoc.

17- R thugc nhém VA, trong hop chat oxit cao nhat ctia R chira 56,34% oxi vé
khoi lugng. Tich s6 khoi lugng cia R va khéi lugng cua oxi 1a 4960.

a) Xac dinh tén cua R.
b) Viét phuong trinh hoa hoc clia phan tng giita oxit cao nhat ctia R v6i nude.

¢) Cho 3,55 gam oxit trén tac dung voi 16,05 gam nude. Tinh nong d6 phan trim
cua dung dich thu dugc sau phan Ung.

18—’ R thugc nhém VA, trong oxit cao nhét cta R ¢o ti 1& khdi luong cua R so voi
khoi luong ctua O 1a 7:20.

a) Xac dinh R.
b) Viét phuong trinh hoa hoc clia phan tng giita oxit cao nhit cta R v6i nuée.

¢) Cho 4,32 gam oxit cao nhit cua R tac dung voi nude thu dugc 500 ml dung
dich. Tinh nong dd mol/lit cia dung dich thu dugc.

d) Tinh khdi lugng dung dich NaOH 20% vira du dé trung hoa 100 ml dung dich
trén.

19- (X) la mét nguyén t6 thudc nhom VIIA. Oxit cao nhat ciia (X) c¢6 phan tir
khoi 1a 183.
a) Xac dinh tén cua (X).

b) (Y) la kim loai thudc nhém IIA. Cho 1,344 lit khi (X) (diéu kién tiéu chuan)
tac dung vdi (Y) thu duoc 5,34 gam muoi. Xac dinh (Y).
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20- (X) la mét nguyén t6 thugc nhom VIA. Vi hidro (X) tao nén hop chat trong
do R chiém 94,12% vé khoi luong.

a) Xac dinh tén cua (X).

b) Viét cau hinh electron va cho biét vi tri cia (X) trong bang hé thdng tuan hoan
cac nguyeén t6 hoa hoc.

21- Hop chét khi ROy ¢6 ti khdi hoi so v6i hidro 1a 32.
a) Xac dinh phan tir khéi ctia hop chat.
b) Xac dinh cong thiic ctia oxit biét R chiém 50% vé khéi luong.

22- Oxit cao nhat cia R ¢6 cong thirc la RO3. Trong hop chat véi hidro, nguyén
to R chiém 94,12% vé khoi luong.

a) Xac dinh tén va vi tri ciia R trong bang tuan hoan.
b) So sanh tinh cht héa hoc cta R véi dong vi O

¢) Cho 11,2 gam sat tac dung voi 294 gam dung dich hidroxit twong tng cua RO;
10%. Tinh nong dd phan trdm ctua dung dich thu dugc sau phan tng

i

Chwong I11. LIEN KET HOA HQC
Muc tiéu
Sau khi nghién ciru xong chuong nay, hoc sinh c6 thé:
- Biét xu hiong tao lien két héa hoc ciia cac nguyen t. Biét dwoc khdi niém lién két ion
va lién két cong héa tri, dién héa tri, cong héa tri, sé oxi héa.
- Hiéu dwoc ban chat lién két ion va lién két cong hoa tri

- Trinh bay dvwoc s tao thanh lién két cong hoa tri, lién két ion trong mot s6 chat
- M6 ta dwoc nhitng dac tinh cua lién két ion va lién két cong hoa tri

- Ap dung tinh dwoc hoa tri va s6 oxi héa, dw dodn dwoc logi lién két héa hoc mét cach
twong doi, viét dwoc sy tqo ion tir nguyén tu.

- Phdn tich dwoc tinh chdt ciia hop chat dwoc hinh thanh tir cdc logi lién két héa hoc

Bai 07 LIEN KET ION

1. Sw hinh thanh ion, cation, anion

1.1.1on, cation, anion

Khi nguyén tir nhuong hay nhan electron, trd thanh phan tir mang dién goi 1a ion.
Trong cac phan ung hoa hoc, dé dat cau hinh electron bén cua khi hiém : 16p ngoai
cung co 8 electron hay 2 electron (heli) nguyén tir kim loai c6 khuynh hudng nhuong
electron cho nguyén tir cac nguyén t6 khac dé€ tré thanh ion duong, goi la cation.

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

Na—>Na"+le Mg—Mg*+2 Al AP +3e
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Trong cac phan ung héa hoc, dé dat cau hinh electron bén cia khi hiém, nguyén tir
phi kim c6 khuynh hudéng nhan electron tr¢ thanh ion am, goi 1a anion.

Cl+le—>Cl- 0O+2e—>0°>  F+le—F"
Cach goi tén:
Ion duong: cation + tén kim loai
Ton 4m: anion + tén gbc axit (trir O? dugc goi 1a anion oxit)
1.2. Ion don nguyén tir va ion da nguyén tir
Ion don nguyén tir 1a céc 1on tao nén tr mgt nguyéen tir.
Thi du: cation Li*, Na*, Mg?*, AI** va anion F", $%.

Ion da nguyén tir 1a nhitng nhom nguyén tr mang dién tich duong hay am.
Cation amoni NH,*, anion hidroxit OH’, anion sunfat SO,*

2. Sw tao thanh lién két ion

Thi du: Xét su hinh thanh lién két giita nguyén tir Na va nguyén tir Cl.

Na —>Na+1le Cl +1e—Cl”
(1s%25%2p®3s')  (1s°25%2p°) (15°25%2p°3p°) (15°25%2p°3p°)
Hai ion dugc tao thanh mang dién tich nguoc d4u hut nhau bﬁng luc hut tinh dién,
tao nén phan tu NaCl.

Na“ + Cl- — NaCl

Hinh 7.1. Lién két ion

Lién két ion 1a lién két duge hinh thanh béi luc hut tinh dién gifta cac ion mang dién
tich trai dau.
Phuong trinh hoéa hoc:

2X1e

R
2Na+Cl, > 2 Na' CI

BAI TAP
1- Viét phuong trinh hinh thanh cac ion sau: Na®, Mgz+, APl Cl-, 0%, 7.
2- Viét cAu hinh electron cua céac ion sau: Na*; Mg*; AP¥*: Cl ~; 0*; S%; Cr*";
Fe** va Fe**,

3- Xac dinh s6 proton, notron, electron trong cac nguyén tur va ion sau:

23



Ill'ﬁ‘-L"l' TU TROMNG

24+ 40 35 - 56 2+
a) TH", LAr, >Cl, 2Fe
0~ 2+ 32Q2- 27 A13
b) Ca™, 1S™ , HAI™
4- So sanh sb electron trong céac cation sau: Na*, Mg?*, AI**.

5- Viét cAu hinh electron cua cation liti (Li*) va anion oxit (O%).

a) Nguyén tur khi hiém nao c6 cau hinh electron glong cation Li* va nguyén tir khi
hiém nao c6 cdu hinh electron giéng anion oxit O%?

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

6- Viét cau hinh electron cua F (Z =9); C1 (Z =17) va cho biét khi cac nguyén tir
nay nhan thém le thi 16p ngoai cung c6 dac diém gi?

7- Viét cau hinh electron cta Fe (Z = 26), néu Fe cho 2e, 3e cdu hinh e s& nhu thé
nao?

8- Viét cau hinh electron ctia Cu (Z = 29), néu Fe cho le, 2e cau hinh e s& nhu thé
nao?

9- Xac dinh s proton, notron, electron va viét cdu hinh electron ciia cc ion sau:
2+ 2+, 3+, 40 ~ 2+, 2. 3+. 39 64 ~ ,2+. 80

a) TH™ i [CI; jeFe™; jFe™ 50Ca™; 657 1 HAR; RK; fecu™s &
Br
b) NH,"; NO;; HS; HCO;; HSO;; H,PO, ; HPO, ; SO5%; SO ; CO4%;
PO,°
10- Hoan thanh c4c phuong trinh dién t sy hinh thanh ion sau day:

Li—>Li" Na—>Na" Mg— Mg* Al— AP

Cl-Cl 0—-0" S-S NN
11- Céac ion X", Y va nguyén tir Z nao co c4u hinh e 14 1s% 25° 2p6. Viét cAu hinh
electron cua cac nguyén tir X, Y. Cho biétténcua Z, Y, Z.
12- Cho biét ¢4 bao nhiéu electron, proton trong cac ion sau: NH,", OH , HCO; ,
HSO; , NO; , COy”, SO5°, SO,°, HPO,”, PO,° .

13- lon R* ¢6 cdu hinh electron ngoai cing 1a 2p6. Viét cdu hinh electron va goi
tén cua R.

14- Cation R* va anion X~ ¢6 ciu hinh electron ngodi cuing 1a 3p°. Viét cAu hinh
electron va goi tén cua R va X.

15- Cho biét cach tao lién két trong phan tir Na,O; MgO; NaCl; MgCl,; NasN.
16- Giai thich su hinh thanh lién két gitta K va Cl; Mgva S; CavaF.

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

18- Cho céac oxit Aleg : NaZQ; MgO:; SiO,. Hay xép cac oxit trén theo thir ty d6
phén cuc trong lién két gidm dan.

19- Anion X~ ¢6 c4u hinh electron phan 16p ngoai cung la 3p°.
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a) Xac dinh tén cua X.
b) Giai thich lién két duoc hinh thanh giita X va Ba.

20- Trong cac hop chit sau: H3PO,, K,SO, Na,S, NH,CI, Ca(OH),, KClI,
NH4NOs3, hop chat nao ¢6 ion da nguyén tir?

21- Trong hop chat ion XY, X 14 kim loai va Y 1a phi kim, s electron cua cation
bang s0 electron cua anion, tong so electron trong hgp chat XY la 20. Trong moi
hop chat Y chi c6 mdt mirc oxi hoa duy nhat. Cho biét cong thirc cua XY.

22- Nguyén tir cua nguyén t6 X c6 cau hinh electron 1s22822p63823p64s nguyén
tir cia nguyén t& Y ¢ cdu hinh electron 1s°2s°2p°. Lién két hoa hoc giita nguyén
tir X va nguyén tir Y thudc loai lién két gi ?

i

Bai 08 LIEN KET CONG HOA TRI

1. Sw hinh thanh lién két cong héa tri
1.1. Sy hinh thanh don chat
1.1.1. Sw hinh thanh phdn tur hidro

Nguyén tt H (Z=1) c6 cAu hinh electron 13 1s*, hai nguyén ttr H lién két v6i nhau
bang cach mbi nguyén tir H gbp 1 electron tao thanh mot cap electron chung trong
phan tir Hy. Trong phan tir H, mdi nguyén tir H ¢ 2 electron, gidng ciu hinh
electron bén viing cta khi hiém heli:

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

Giita 2 nguyén tir hidro c6 1 cip electron lién két biéu thi bang mot gach (-), 1a lién
két don.
1. 1.2 Sw hinh thanh phdén tir nito

Nguyén tu N (Z = 7) 1s%25°2p®, ¢6 5 electron & 16p ngoai cung. Trong phén tir nito
N,, dé dat cau hinh electron ctia nguyén tir khi hiém gan nhat (Ne), moi nguyén tu
nito gop chung 3 electron.

:&o 'No

Cong thirc electron Cong thu'c ciu tao

Hai nguyén tir N lién két v6i nhau bang 3 cip electron lién két biéu thi bang ba gach
(=), 1a lién ket ba.

Lién két cong hoa tri 1a lién két duoc tao nén giita hai nguyén tr bang mot hay nhiéu
cap electron chung.

MBOi cap electron chung tao nén mot lién két cong hoa tri.
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Céc phan tir Hy, N, tao nén tir hai nguyén tir ciia cing mot nguyén td, nén cac cip
electron chung khong bi hut 1éch vé phia nguyén tor nao. Do do, lién két trong cac
phan tir d6 khong bi phan cuc. D6 1a 1ién két cong hoa tri khong cuc.

1.2. Sw hinh thanh hep chét
1.2.1. Sw hinh thanh phan tir hidro clorua

Trong phan tir hidro clorua, mdi nguyén tu (H va Cl) gbp 1 electron tao thanh 1 cap
electron chung dé tao nén mot lién két cong hoa tri.

bo ang dién cua ‘clo la 3,16 16n h0'n do am dién cua hidro 1a 2,20 nén cap electron
lién keét b1 Iéch vé phia clo, lién két cong hoa tri nay bi phan cyc.

Trong cong thirc electron clia phén tir ¢ cuc, ngudi ta dit cip electron chung 1éch vé
phia ki hi€u ctia nguyén tir c6 do am dién 16n hon.

Thidu:H :CI

Lién két cong hoa tri ¢6 cuc (lién két cong hoa tri phan cuc) 1a lién két cong hoa tri
trong do6 cdp electron chung bi I¢ch vé phia mot nguyén tur.
1.2.2. Sw hinh thanh phdn tir khi cacbonic

Céu hinh electron cua C (Z = 6) 1a 15°2s”p?, nguyén tir cacbon c6 4 electron & 16p
ngoai cung.
Céu hinh electron ciia O (Z = 8) 1a 15°25°2p”, nguyén tir oxi ¢ 6 electron & 16p ngoai
cung.
Trong phan td CO,, nguyén tir C ¢ gitra 2 nguyén tor O va nguyén tu C gbp chung
voi moi nguyén tor O 2 electron, moi nguyén tor O gép chung véi nguyén ta C 2
electron tao ra 2 lién két doi.
Nhu vay, theo cong thuc electron, mdi nguyén tir C hay O déu c6 8 electron & 16p
ngoai cung, dat cau hinh bén virng cua khi hiém.
Lién két giira nguyén tir oxi va cacbon 1a phan cuc, nhung phan tir CO, ciu tao thang
nén hai lién két d61 phan cuc (C = O) triét ti€u nhau, két qua 1a phan tr nay khong b1
phan cuc.

1.2.3. Tinh chit ciia cdc chit c6 lién két cong héa tri
Cac chit ma phan tr chi c6 lién két cong hoa tri co thé 1a chét ran, chat 16ng hoac
chat khi.
Céac chat ¢ cuc nhu ruou etylic, dudng,...tan nhiéu trong dung méi co6 cuc nhu
nudc. Phan 16n cac chat khong cuc nhu luu huynh, iot, cac chat hiru co khong cuc
tan trong dung moé1 khong cuc nhu benzen, cacbon tetraclorua. ..
Céac chét chi c6 lién két cong hoa tri khong cuc khong dan dién & moi trang thai.
2. Do am dién va lién ket héa hoc

2.1. Quan hé giira lién két cong héa tri khong cue, lién két cong héa tri ¢ cue va
lién két ion

Trong phan tir, néu cip electron chung & gilia 2 nguyén tu, ta co lién két cong hoa tri
khong cuc. Néu cip electron chung léch vé mét phia cia mot nguyén tur thi do l1a lién
két cong hoa tri co cuc. Néu cip electron chung chuyén vé mot nguyén tir. ta s& co
liénkét ion. Nhu vdy, lién két ion co thé dugc coi 1a trudng hop riéng cua lién két
cong hoa tri.
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2.2. Hiéu do Am dién va lién két héa hoc

Pé danh gia loai lién két trong phan tir hop chat, ngudi ta c6 thé dya vao hiéu do am
dién. Nguoi ta phan loai mdt cach twong doi loai lién két hoa hoc theo quy udc kinh
nghiém dya vao thang do am dién cua Pau-linh nhu sau :

4-

5-

Hi¢u d¢ 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
Tur 1,7trd 1én lién két ion
BAI TAP

Dua vao d 4m dién du doan loai lién két trong cac phan ttr sau: HCl; CHy;
CC|4, CSz, NaCI, Nazs, AgCI, NH3, Hzoz, HzTe, CSCI, CaS, BaFg; Nazo;

Mo ta su hinh thanh lién két trong phéan tir HBr.
Cho cac nguyén tur co sb hiéu sau: 13A; 7B; oC; 1uD: (E; 17F; 11G.

Hay cho biét cac nguyén tir sau day néu két hop voi nhau tao ra hop chit co
cong thirc nhu thé nao va thudc loai lién két gi?

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

Viét cong thuc cAu tao, cong thuc electron cua cac chit sau: CH,; CO,; H,0;
C2H4; C2H2; CH5N, BF3

Giai thich sy hinh thanh lién két trong cac chét sau: LiCl; H,S; NaF; CCly;
KBr, NH3, C2H6

6- X, Y, Z 1a nhitng nguyén t6 c6 sé don vi dién tich hat nhan 12 9, 19, 8

a)
b)

Viét cau hinh electron nguyén tir cia cac nguyén td do

Du doan kiéu lién két hoa hoc co gitacaccap XvaY,YvaZzZ, Xvaz

7- Dua vao d6 am dién, cho biét loai lién két trong cac phan tir va sip xép theo
chiu tang dan do phan cuc cua lién két gilta cac nguyén tir trong phén tir

a)
b)

Bai 09

NHs;, H,S, H,0, H,Te, CsCl, CaS, BaF,
Ca0, MgO, CH4, AIN, N,, NaBr, BCl3, AICI;

i

HOA TRI VA SO OXI HOA

1. Hoa tri

1.1. Héa tri trong hop chit ion
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Trong hop chat ion, héa tri cia mgt nguyén to bang dién tich cua ion va dugc goi la
dién hoéa tri cta nguyén to do.

Trong hop chit ion, cac nguyén t6 kim loai thudc nhom IA, IIA, IITA c6 s electron
hoa tr1 & 16p ngoai cung 1a 1, 2, 3 ¢6 thé mat di 1, 2, 3 electron, nén c6 dién hoa tri
1+, 2+, 3+.

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

Quy wéc
Khi viét dién héa tri ciia nguyén td, ghi gia tri dién tich trudc, ddu cua dién tich sau.
1.2. Héa tri trong hop chit cong hoa tri

Trong hop chét cong hoa tri, hoa tri cia mot nguyén t6 duge xac dinh béng sb lién
két cuia nguyén tr nguyén to do trong phan tr va dugc goi 1a cong hoa tri ciia nguyén
tor do.

2. S6 oxi héa

S6 oxi héa cia mot nguyén t6 trong phan tur la dién tich cua nguyén tr nguyén t6 do
trong phan tir, néu gia dinh lién két gitta cac nguyén tir trong phan tir 1a lién két ion.

Quy tiic tinh s oxi héa
Quy tic 1: Sb oxi hoa clia nguyén t6 trong cac don chat bang khong (0).

Quy tac 2: Trong mot phan tu, tong sd oxi hoéa cua cac nguyén té bang khong.
Quy tic 3: So oxi hoa cua ion don nguyén tur bang dién tich cua ion d6. Trong ion da
nguyeén ti, tong sb oxi hoa clia cac nguyén tb bang dién tich cua ion.

Quy tic 4: Trong hau hét cac hop chat, sd oxi hoa cua hidro bang +1, trir mot sb
truong hop nhu hidrua kirp loai (NaH, CaH,...). SO0 oxi hoa ctia oxi bang -2, trur
truong hop OF,, peoxit (chang han H,0,)...

Cach viét sb oxi hoa

S4 oxi hoa duoc viét béng chit sd thuong, dau dat phia trudc va dugc dat ¢ trén ki
hi€u nguyén to.

BAI TAP
Cho biét s6 oxi hoa va cong hoa tri cia cac nguyén t6 Si, P, S trong hop chét
oxit cao nhat va trong hgp chat véi hidro.

-
1

2- Cho biét s6 oxi hoa va hoa trj ciia cac nguyén tb trong cac hop chat sau: CO,;
CH, C,H,; CH30H; CH,0; HCOOH; CH3;COOH.

3- Xac dinh dién hoa tri cua cac nguyén to trong cac hop chét sau: CaF, ; BaO;
Al,O3; NaCl; KF; CacCl..

4- Xéc dinh cong hoa tri cta cac nguyén td trong cic hop chét sau: H,O; CHy;
HCI; NHs.

5- Tinh sd oxi clia cdc nguyén t trong cic hop chat va ion sau: CF,Cly;
Na,C,04; BrF;; HBrOs; SOCI,; HCIO; NaClOg; N,Og4; Ny; HCIO, KMNOy;
MnO,; Na,Cr,05; KC|O4, HNO;; Na,SOq; FeC|3, N,H.; NH,OH; CO,; C,He;
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K,Cr,07; SO; ; PCls; K,CO4; HCIO;; NO,; Fey(SO4)s; Cu*; SO.% ; NH,";
NO,; PO, ; Fe™; SO;""; ClO, ™ ; NaHs™; HP,O7"; HCO; .

[

Bai 10: ON TAP CHUONG III
1. Hé théng kién thirc Chwong 111

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

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

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

lién ket co cuc khong cuc

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

nghia dugc hinh thanh béi luc gilta hai nguyén tr bang | gitra hai nguyén tir bang
hut tinh dién gitra cdc ion | mdt hay nhi€u cap mdt hay nhi€u cap
mang dién tich trai dau electron dung chung electron dung chung

Ban Cho va nhan electron Doi electron dung chung | D41 electron dung chung

chat khong 1éch vé phia l1éch vé phia nguyén tir

lien ket nguyén tr nao nao c6 do am dién lon

hon
Dac Bén Bén Bén
tinh

1.2. Dy do4n loai lién két

Duya 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 do am dién tir 0 dén 0,4: lién két cong hoa tri khong cuc

Hiéu do am dién tir 0,4 dén 1,7: lién két cong hoa tri co cuc

2. Bai tap

1- Viét phuong trinh biéu dién sy hinh thanh cac ion: Na*, K*, AI**, S Br .

2- Viét cong thue cAu tao, cong thuc electron cua céac chat sau: H,; HBr; F,; CHy;
Ny; H,S; CO; va cho biét lién két cong hoa tri nao 1a lién két phan cyc va lién
két cong hoda tri khong phan cuc.

3- Sép Xép cac nguyén t6 sau theo thu tu giam dan do am dién: CL, F, O, S, N.

4- Duya vao vi tri cua cac nguyén t0 sau trong bang tuan hoan, hdy cho biét
nguyeén to6 nao cd cung cong hoa tri trong cong thirc hoda hoc céc oxit cao nhat:

Si,

P,CI, S, C, N, Se, Br.

5- Cho day cac oxit sau day: NazQ, Al,O3, SiO,, P,0Os, SOz, Cl,04. Dua vao hiéu
dd am dién xéc dinh loai lién két trong tirng oxit.

29




Ill'ﬁ‘-L"l' TU TROMNG

6- Thé nao 1a lién két cho - nhan? Xac dinh kiéu lién két co trong phan tir HNO;

7- Cho céc chit sau day: Op, H,O, NHs, HF, H,S, HCI, O;. Cho biét chét nao
trong phan tur chi co lién két cong hoa tri phan cuc?

8- Viét cong thirc cdu tao cia cac chit sau: HNO,; HsPO,; H,SO, H,SOs:
H,COs.

9- Xac dinh s6 oxi hoa cta céc nguyén tir trong cac chit sau: KMnO,, Na,Cr,05,
KCIOs, H3PO,, NO3, SO,%, Br -, NH,".

10-Xac dinh dién hoa tri cta cac nguyén t6 nhom VIA, VIIA trong cac hop chat
véi1 cac nguyén to thudc nhom IA.

11-Mot nguyén tir (X) ¢ cAu hinh electron 1s? 2s? 2p°.

a) Xac dinh vi tri cia nguyén t6 d6 trong bang tudn hoan, suy ra cong thirc
phén tir cua (X) voi hidro.

b) Viét cong thuc electron hop chat cia (X) véi hidro.
12- Giai thich sy hinh thanh lién két gitta cac nguyén tir ctia cic phan tir sau
a) Natri va clo d) Kali va oxi h) Kali va nito
b) Magie va clo e) Canxi va oxi 1) Nhom va oxi
c¢) Canxi va flo g) Nhom va flo

13- Cho biét cach tao lién két trong cac phan tir: Na,O; MgO; NaCl; MgCly;
NazN.

14- Viét phuong trinh c6 biéu dién sy cho nhan electron khi cho:
a) Natri tdc dung vdi clo b) Natri tdc dung vdi oxi
¢) Nhom tac dung v6i luu huynh  d) Sét tac dung véi clo
e) Bari tac dung voi oxi g) Magie tac dung voi nito

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

16- Cho céac oxit Al,O; ; Na,O; MgO; Si0,. Hay xép cac oxit trén theo thir ty d6
phan cuc trong lién két giam dan.

17- Anion X~ ¢6 céu 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 tir ciia nguyén t& X c6 cu hinh electron 1s® 2s* 2p° 3s® 3p° 4s',
nguyén tir ciia nguyén t6 Y c6 céu hinh electron 1s® 2s” 2p°. Lién két hoa hoc
gitra nguyén tor X va nguyén tr Y thudc loai lién két gi?

i
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Chuwong IV. PHAN UNG OXI HOA-KHU
Muc tiéu i
Sau khi nghién ctru xong chuong nay, hoc sinh c6 thé:
- Bié{ dwqc khai niém sw khu" S oxi ’héa, chat khiw, chat oxi hoa, phan vwng oxi hoa-khu.
- Hiéu hiéu vai tro cua chat khw, chat oxi hoa trong phan wng oxi hoa-khir.
- Trinh bay duwoc cac budc ldp phuong trinh héa hoc cua phan ing oxi héa — khir theo
phwong phap thang bang electron.
- M6 ta duwoc vai tro cua ch,d,t khir, chdt oxi hda trong phan umg oxi héa-khu.
- Ap dung xac dinh dwoc so oxi hod, can bang duoc cac phwong trinh héa hoc cua cac phan
ung oxi hoa-khiw. Nhdn biet dwoc phan vwng oxi hoa- khir.
- Phan tich duoc tinh khu, chat tinh oxi héa ciia chdt théng qua sé sé oxi hod cia cdc nguyén
to trong hop chat dong thoi du doan dwoc huong phan vng oxi hoa-khw

Bai 11: PHAN UNG OXI HOA - KHU
1. Pinh nghia
Thi dy 1. Khi d6t chdy magie trong khong khi, xay ra su oxi hoa magie. Phan (mg dugc

+2 2
biéu dién bang phuong trinh hoa hoc : 2 Mg+ 02 —>2MgO (1)
N 0 +2
O phan tng nay, Mg nhuong electron: Mg — Mg+ 2e

Qua trinh Mg nhuong electron 1a qua trinh oxi hoa Mg (con goi 1a su oxi héa Mg).

+1

. 2 -2 0 0 -2
Thi du 2. Su khir CuO bang H, xdy ra theo phan tmg: CuO+H, - Cu+H,O (2)
N +2 +2 0
O phan ing nay, Cu nhén electron: Cu+2e — Cu
+2 +2 +2
Qua trinh Cu nhan electron goi la qua trinh khir Cu (sy khirCu).
O phan g (1), oxi la chat oxi hoa, magie la chat khir.
O phan tng (2), CuO 14 chét oxi hoa, hidro 13 chit khir.
Thi du 3. Natri chay trong khi clo tao ra natri clorua (NaCl) theo phan tng:
0 0

2Na+Cl, - 2Na* +CIl~ — 2NaCl (3)
T hj du‘ 4. Khi hidro chay trong khi clo tao ra khi hidro clorua HCI, phan trng duoc biéu
dién bang phuong trinh hoa hoc

0 0

Ha+Cl, — 2HCI (4)

Trong phan tng (4) c6 su chuyén electron va co su thay d6i sé oxi hoa.
Thi du 5: Khi dun nong, NH4NO3 phan huy theo phan rng sau:

+5

-3
NH, NO, —>NzO+HO (5)

O phan tng nay, nguyen tor N nhuong electron, nguyén tir N thu electron. Nhu vay, chi
c6 su thay doi c6 sb oxi hda ciia mot nguyén t6.
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Phan tng oxi hoa — khir 1a phan g hoa hoc, trong d6 co su chuyén electron giira cac
chat phan rng, 1a phan tng héa hoc trong do co6 su thay doi s6 oxi hda cua mdt s6 nguyén
to.

Sy oxi hoa va su khir bao gio ciing dién ra dong thoi trong mot phan tg oxi hoa - khir.

2. Lap phuong trinh héa hoc ciia phén wng oxi héa — khir

Phuong phap thang bang electron dya trén nguyén tic: Toéng sb electron do chit khu
nhuong bang tong sb electron ma chat oxi hoa nhén.

Thi dy 1. Lap phuong trinh hoa hoc ctia phan tng P chay trong O, tao ra P,Os theo so d6
phanung: P+ 0, —P,04
Buwéc 1. Xac dinh sb oxi hoa cia cac nguyén td trong phan tmg dé tim chat oxi hoa va
chat khir.
0 +5 -2

P+0, - P, 0,
S6 oxi hoa ctia P tang 0 dén +5: P 1a chat khir.
S6 oxi hoa cua oxi giam tir 0 dén -2:0, 1a chat oxi hoa.
Budc 2. Vi€t qua trinh oxi hoa va qua trinh khtr, can bang moi qua trinh:

0 +5
P—P+5e¢ qua trinh oxi hoa

0 -2
O,+4e - 20 qua trinh khu

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

0 +5

x4 P — P+5e

0 -2
X5 0,+4e—20

Budéc 4. Dat cac hé sO clia chat oxi hoa va chat khir vao so d6 phan ing, tir d6 tinh ra h¢
sO clia cac chat khac co6 mat trong phuong trinh hoa hoc. Klem tra cAn bang s6 nguyén tir
clia cac nguyén t6 va can bang dién tich hai vé dé hoan tat viéc 1ap phuwong trinh hoa hoc
cua phan ung.

4P + 502 - 2P205

Thi dy 2. Lap phuong trinh hoa hoc cua phan trg khi cacbon monooxit khur sat (I1T) oxit
& nhiét d cao thanh sit va cacbon dioxit theo so d6 phan tng:

Fe203 + CO »>Fe +CO,
Buwéc 1. Xac dinh s6 oxi hoa cta cac nguyén td trong phan tmg dé tim chat oxi hoa va
chét khir

+3 -2 +2-2 +4 -2

Fe,0,+CO — Fe+CO
S6 oxi hoa ciia sit giam tir +3 dén 0: Fe (trong Fe,03) 13 chat oxi hoa.
S6 oxi hoa cua cacbon tang tir +2 dén +4 : C (trong CO) la chat khur.
Budc 2.Viét qua trinh oxi hda va qua trinh khir

+2 +4

C—>C+2e Quatrinh oxi héa
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+3 0
Fe +3e — Fe qua trinh khir

Budére 3. Tim hé sb thich hop cho chat oxi héa va chat khir

+2 +4

X3 C—>C+2e
+3 0
X2 Fe +3e > Fe
Buwéc 4. Dit cic hé sb cia chat oxi hoa va chat khir vao so d6 phan tng. Hoan thanh
phuong trinh hoa hoc
Fe,O3 + 3CO —2Fe + 3CO,

3. Y nohia ciia phan wng oxi héa — khir

Phan tmg oxi hoa - khtr 1a loai phan tmg hoa hoc kha phd bién trong tu nhién va c6 tim
quan trong trong san xuat va doi song.

Trong doi séng, phan 16n nang luong ta dung 1a ning luong ciia phan tng oxi héa — khir.
Su chay cua xing dau trong cac dong co d6t trong, su chay cia than, cui, cac qua trinh
dién phéan, cac phan Gng xay ra trong pin, dc quy... déu la qua trinh oxi héa - khir.
Trong san xuat, nhiéu phan tng oxi hoa - khtr la co s¢ cua cac qua trinh san xuat hoa hoc
nhu luyén gang, thép, luyén nhom, san xudt cac hoa chat co ban nhu xat, axit clohidric,
axit nitric, san xuat phan bon, thudc bao vé thyc vat, dugc pham, v.v..

BAI TAP
1- Cho cac phan rng sau:

a) 2HgO —“»2Hg + O,

b) CaCO; —“— CaO + CO,

c) 2Al(OH); —— Al,05 + 3H,0

d) 2NaHCO; —“—Na,CO3 + CO, + H,0

e) HNO; + NaOH — NaNO; + H,0

g) N,Os + H,0 — 2HNO;

h) 2Fe(OH); —— Fe,03 + 3H,0

Phan tng nao 1a phan trng oxi héa — khi?

2- Cho cac phan Ung sau:

a) 4NH; +50; —£— 4NO + 6H,0

b) 2NH; +3Cl, — N, + 6HCI

c) 2NH; + 3Cu0 —“— 3Cu + N, + 3H,0

d) 2NH; + H,0, + MnSO4 — MnO, + (NH,),SO,
Trong phan tng nao NH; khong déng vai trd chat kha?

3- Lap phuong trinh hoa hoc cua cac phan ng oxi hoa — khir sau day theo phuong
phép thang bang electron:
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a) Cho MnO, tac dung véi dung dich axit HCI déc, thu duge MnCl,, Cl, va H,0.
b) Cho Cu tac dung véi dung dich HNO; dac, nong thu dugc Cu(NOs),, NO,, H,0.
¢) Cho Mg tac dung vai 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 khtr, chat oxi hda, chat moi truong, qua trinh kht, qua trinh oxi hda:

a) Phdn teng oxi hoa — khir don gidn

1. Fe304 + CO — Fe + CO,
2. FeCl; + Cu — FeCl, + CuCl,
3.NH;+ 0, > N, + H,0
4.NH;z; + O, - NO + H,0O
5.NH; + Cl; > N, + HCI

b) Phdn trng tw oxi hoa — khir:

6. Cl, + KOH — KCI + KCIO; + H,0

7. Cl, + Ca(OH), — CaCl, + Ca(Cl0), + H,0
8. K,MnO, + H,0 — KMnO, + MnO, + KOH
9. H,0, — H,0 + O,

10. NO, + H,0 — HNO; + NO

C) Phdn wrng oxi hoa ndi phin tir:

11. KMnO,; —» K,;MnO,4 + MNO, + O,
12. KCIO; — KCI + O,

13. NH4NO, - N, + H,0

14. NH4NO3; — N,0O + H,0

15. KNO3; - KNO, + O,

d) Phan irng oxi héa — khir c¢é nhiéu chit thay doi sé oxi héa:

16. FeS, + HNO3; — Fe(NO3); + NO + H,0 + H,SO4

17. Fel, + H,S0, — Fey(SO,); + SO, + 1, + H,0

18. MnBr, + Pb;0O4 + HNO3 —» HMnO, + Br, + Pb(NO3), + H,O
19. Crl3 + KOH + Cl, —» K,CrO,4 + KIO, + KCI + H,0

20. FeCO; + HNO; — Fe(NOjg)s + NO + H,0 + CO,
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5- Can bao nhiéu gam dong dé khir hoan toan luong bac ¢o trong 85 ml dung dich
AgNO;3 ndng do 0,15M?

6- Cho phan ung : H,0O, + KMr]O4 + H,SO, - O, + K;SO4 + MQSO4 + H,0. Pé tac
dung v6i 25 gam m(f)t‘loai thuég c6 chtira 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.

an

Bai 12 PHAN LOAI PHAN UNG TRONG HOA HQC VO CO
1. Phdn ikng c6 sw thay déi sé oxi héa va phan irng khéng cé sw thay déi sé oxi héa

1.1. Phan @ng héa hop

+1 -2

2H,+0, —>2H,0

S6 oxi hoa cuia hidro tang tir 0 dén +1;
S6 oxi hoa cua oxi giam tir 0 xudng -2.

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

Ca0O+CO; »CaCQo,
S6 oxi hoa ciia nguyén to khong thay doi.
Trong phan ung hoa hop, s oxi hoa clia cac nguyén tb co thé thay doi

1.2. Phan irng phan hiy
+1 45 -2 + -1
2K C10s - 2KCI+30, 1
S6 oxi hoa cua oxi tang tir -2 dén 0;
So oxi hoa cua clo gidm tir +5 xudng -1.
+2 -2 +1 +2 -2 41 2

Cu(OH), —CuO+H, 0

S6 oxi hoa cua cac nguyén t6 khong thay doi.
Trong phan tng phan huy, s6 oxi hoa ciia cac nguyén td c6 thé thay doi.

1.3. Phan trng thé

+1 45 -2 +2 +5 -2

Cu+2AgN03 — Cu(NO, )2+2Ag J

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

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

Zn+2HCI > ZnCl+H,

S6 oxi hoa ciia kém tang tir 0 1én +2;

Sb oxi hoa cua hidro giam tir +1 xudng 0.
Trong hoa hoc v co, phan tng thé bao gid ciing c6 su thay doi s6 oxi hoa ctia cac
nguyén to.
2. Két luan

Duya vao su thay ddi s6 oxi héa, ¢6 thé chia phan ung héa hoc thanh hai loai:
- Phan trng hoa hoc c6 sy thay doi s6 oxi hda 1a phan tmg oxi héa - khu.
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- Phan tng hoa hoc khéng c6 su thay ddi sd oxi hoa, khong phai 1a phan Gng oxi hoa -
khtr.
BAI TAP

1- Cho phén ung: 2Na + Cl, — 2NaCl. Cho biét vai tro ctia Na va Cl trong phan tng
trén.

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 phuong phap thing bing electron;
cho biét chat khur, chat oxi hoa, chat moi truong, qua trinh khir, qua trinh oxi hoa.

a) KuMnO, + H,O0 - KMnQO,4 + MnO, + KOH

b) NaCIO + KI + H,SO, — |, + NaCl + K,SO, + H,0

c) Cr,03 + HNO3; + KOH — K,CrO, + KNO, + H,0
4- Viét so dd electron biéu di&n cac qua trinh bién d6i sau:

a)S?>8°>»S* 58" 55" 552,40

b) N> N*2- N> N N™— N*— N°
¢) Mn*%> Mn**— Mn*"— Mn’— Mn*?

d) CI'— CI°> CI""- CI*®— CI''> CI”

5- Xét cac qua trinh sau day, qua trinh nao 1a qua trinh oxi hoa — qua trinh khur, chat

nao la chat oxi hoa — chat khir?
a) S+2 — S*

b) H, — 2H" + 2e.

c) Cl, + 2e — 2CI°

d Cr*+ 3¢ —»

e) Fe* — F*+ le

f) Cu* + 2¢ - Cu

6- Cho biét s oxi hoa va héa tri ctia cac nguyén t6 trong cac hop chat sau: CO,; CH,
C,H,; CH;0H; CH,0; HCOOH; CH3;COOH.

7- Xac dinh di¢n hoa tri cia cac nguyén td trong céac hop chét sau: CaF, ; BaO; Al,Oxs;
NaCl; KF; CaCl,, Cu,0, CaCl,, KsN, MgzN,, FeCls, Al,S;, NaH.
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8- Xac dinh cong hoa tri cia cac nguyén td trong cac hop chat sau: CH,; HCI; NH;,
H,0, CO,, Cl,, 0,5, Ny, H,S, PCls, SOs.

9- Xac dinh s6 oxi hoé cua luu huynh trong cac chét va ion sau: SO,, H,S, SO5 Al,S;
Na,S, K,S, ZnS, H,S0, Na,SO, K,SO, CuSO,, ZnSO, BaSO, BaSO; H,S0s,
NaHSO;, K;S0; SO,%, S*"HS™, SO5*, HSO, .

10- Xac dinh s oxi hda cua nito trong cac hop chat va ion sau: Ny, NO, NO,, N0,
N,Os NHs, MgsN, AIN, HNO3; KNOj3, NaNOjs, Fe(NO3)s, NH,*, NOs, NO,, N*,
NH;NO;.

11- X4c dinh sb oxi hoa cua sit trong cac hop chat va ion sau: Fe, FeO, Fe,0s, Fe;0,,
FeCl,, FeCl; FeS, FeS,, Fe(OH),, Fe(OH)s, Fe(NO3)s, Fe(NO3),, FeSO,,
Fe,(SO,); Fe*, Fe**

B

Bai 13 ON TAP CHUONG IV
1. Hé théng kién thirc Chwong IV

1.1. Phan @ng oxi hoa-khir

Su oxi hoa 1a sy nhuong electron, 1a sy tdng sb oxi hoa.

Su khur 1a su thu electron, la sy gidm 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 img oxi hoa - khur.

Chét khir 12 chat nhuong electron, 1a chat chtra nguyén t6 ¢6 sé oxi hoa ting sau phan
ung.

Chat oxi hoa 1a chét thu electron, 14 chat chira nguyén t6 ¢6 s oxi héa giam sau phan
ung.

Trong phéan tng oxi héa - khir bao gio ciing c6 chat khir va chat oxi hoa tham gia.

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

Phan tmg oxi hoa - khur 1a phan img héa hoc trong d6 c6 su chuyén electron giita cic chat
phan tng. Néu dua vao su thay d6i s6 oxi hoa thi | phan ng oxi hoa - khir 1a phan ung héa
hoc trong d6 c6 su thay ddi s6 oxi héa cia mot sé nguyén to.

1.2. Phan loai phén @ng

Duya vao sb oxi hoa ngudi ta chia cic phan ung thanh 2 loai: phan ung oxi héa - khir (so
oxi hoa thay d6i) va phan tmg khong thudc loai phan ung oxi hoa - khir (s6 oxi héa khong
thay doi).

2. Bai tap
1- Hay x4c dinh s6 oxi hoa clia cac nguyén tdtrong cac truong hop sau:

-37-



"?LY TU TROMNG

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 tng:
a) Ca(OH), + Cl, — CaOCl, + H,0
b) 2H,S + SO, — 3S + 2H,0
) 2NO, + 2NaOH — NaNO; + NaNO, + H,0O
d) 4KClO; —2— KCI + 3KCIO,
e)0;—>0,+0
g) Al,Cs + 12H,0 — 4Cal(OH);3 + 3CH,4
1) NaH + H,O — NaOH + H,
K) 2F, + 2H,0 — 4HF + O,

Phan rng nao thudc loai phan Uing oxi hoé khur ?

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

a) SO, + H,S > S + H,0
b) NH3; + Na — NaNH, + H,
c) NH3 + H,0, + MnSO, — MnO; + (NH,4),SO,
d) FeCl; + Cu — FeCl, + CuCl,
e) KNO; - KNO, + O,
g) SO, + Cl, + H,0 — H,SO, + HCI
h) FeSO4+ KMnO, + H,SO4 — Fey(S0,); + MnSO,4 + K,SO,4 + H,0O
1) FeSO4+ K,Cr,07 + HySO4 — Fep(S0,)3 + Crp(S0,)3 + K,SO,4 + HO
k) H,S + KMnO,4 + H,SO4 — H,0 + S + MnSO, + K,SO,4
I) FeO + HNO; diac nong — Fe(NO3); + NO, + H,0
m) Al,O; + HNO; dac nong — Al(NOs)3 + H,0
n) Cu + FeCl; — CuCl, + FeCl,
0) KMnQO,4 + HCl — MnCl, + Cl, + H,O
p) SO, + HNO3; + H,0 — NO + H,SO,
q) FeSO4 + HNO; + H,SO4 — Fe,y(SO4); + NO + H,O
4- Viét phuong trinh hoa hoc ctia cic phan tmg biéu dién cac chuyén dbi sau:
a) KCIO; —2 50, —2 S0, —& 5 Na,S0;
b)S 8 H,S © 550, & ,S0O; 2 H,SO,
c) Na —2— NaOH —2— NaCl —2- AgCl
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d) C @, CO, @ Na,CO; —8 CO,

Cho biét trong cac phan mg trén, phan mg nao 1a phan g oxi hoa — khir?

5- Trong nhiing phan tng sau ddy, phan Uimg nao la phan tng oxi héa — kht? Giai
thich.

a) SO; + H,O — H,S0O,
b) CaCO3; + 2HCI — CaCl, + CO, + H,0
¢)C+H,0 5 CO+H,
d) CO, + Ca(OH)z — CaCO3 + H,0O
e) Ca + H,O — Ca(OH), + H,
g) 2KMnO, —“—»K,MnO, + MnO, + O,

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

7- Trong cac chat: FeCl,, FeCl;, Fe(NO3),, Fe(NOs)s, FeSO,, Fey(SO,)s. Chat nio
trong d6 Fe c6 ca tinh oxi hod va tinh kht?

8- Cho diy céc chét va ion: Zn, S, FeO, SO, N, HCI, Cu®*, CI". Sé chét va ion ¢6 ca
tinh oxi hoa va tinh khir 1a nhitng chat nao?

Chuong V: NHOM HALOGEN
Muc tiéu
Sau khi nghién ciru xong chwong nay, hoc sinh ¢ thé:
- Biét dwoc vi tri ciia cdc nguyén to halogen trong bang tuan hodn.
- Hiéu dwoc tinh nguyén nhdn gdy ra tinh oxi hoa manh cua cdc nguyén 16 halogen, hiéu
nguyén nhdn lam cho cac halogen co su giong nhau vé tinh chat héa hoc ciing nhie sw bién
doi ¢é quy ludt tinh chdt ciia don chdt va hop chdt cia chiing.

- Trinh bay dwoc tinh chdt vdt Ii, hoa hoc cua cac nguyén 16 halogen. So sanh dwoc khd nang
hoat dong cua cac nguyén 16 halogen.

- M6 ta dwoc cach nhdn biét ion clorua, phwong phdp diéu ché axit clohidric trong phong thi
nghiém va trong cong nghiép.

- Ap dung viét phuwong trinh héa hoc vé tinh chdt héa hoc, diéu ché ciia cdc halogen va cdc
hop chit ccua chung. Giai dwoc cdc bai tap dinh tinh va dinh luong co lien quan dén cdc
nguyén té halogen.

- Phan tich dwoc ung dung cua Cly, F3, Bra, 12 va mot s0 hop chdt cia chung.

Bai 14: KHAI QUAT VE NHOM HALOGEN - CLO

1. Khai quat vé nhém halogen

1.1. Vi tri ciia nh6m halogen trong bang tuin hoan
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Nhom halogen gom céc nguyén t6 flo (F), clo (Cl), brom (Br), iot (I) va atatin (At).
Atatin khong c6 trong ty nhién, duge diéu ché nhan tao trong cac 1o phan ung hat nhan
nén dugc xem xét chu yéu trong nhom cac nguyén to phong xa.

Nhitng nguyén té halogen thudc nhoém VIIA.
1.2. CAu hinh electron nguyén tir, ciu tao phan tir
L&p electron ngodi cung cua nguyén tir cac nguyén to halogen déu c6 7 electron, ns? np°.

Trong phan tmg héa hoc, cic nguyén tir halogen rat hoat dong vi chung dé thu thém 1
electron, do do6 #tinh chét héa hoc co bdn cua cdc halgen la tinh oxi héa manh.

1.3. Sw bién d6i tinh chit
1.3.1. Sw bién déi tinh chit vt ly ciia cdc don chit
bi tir flo dén iot:
- Trang thai tap hop: tir thé khi (F, va Cl,) chuyén sang thé 16ng (Br,) va ran (Ip).
- Mau sic: dam dan.
- Nhiét 46 noéng chay va nhiét d6 soi: ting dan.
1.3.2. Sw bién déi dp am di¢n
- P am dién twong dbi 10n.
- i tir flo dén iot d6 4m dién giam déan.
- Flo ¢6 d6 am dién l6n nhét nén trong tat ca cac hop,chét chi ¢ s6 oxi hoa -1. Céc
nguyén to halogen khac, ngoai s6 oxi hda -1 con co6 cac s6 oxi hoa +1,+3,+5,+7.
1.3.3. Sw bién déi tinh chit héa hoc ciia cic don chit

- Vi l6p electron ngoai cung co ciu tao trong ty nhau nén cac don chét halogen gidng
nhau vé tinh chat hoa hoc ciing nhu thanh phan va tinh chat cta cac hop chat.

- Halogen 1a nhitng phi kim dién hinh. Pi tir flo dén iot, tinh chét oxi hoa giam dan.

- Céc don chat halogen oxi h(’)?;l duoc hau hét cac kim loai tao ra mubi halogg:nua, oxi hoa
khi hidro tao ra nhitng hgp chat khi khong mau hidro halogenua. Nhitng chat khi nay tan
trong nudc tao ra dung dich axit halogenhidric.

2. Clo
2.1. Tinh chat vt li

O diéu kién thuong, clo la khi mau vang luc, mui xoc, rat doc, pha hoai niém mac cta
duong ho hap.

Khi clo nang gip 2,5 lan khong khi.

Khi clo tan trong nudc. O 20 °C, mdt thé tich nudc hoa tan 2,5 thé tich khi clo. Dung dich
cua khi clo trong nudc con goi 1a nudce clo c6 mau vang nhat.

Khi clo tan nhiéu trong cac dung modi hiru co nhu benzen, etanol, hexan, cacbon
tetraclorua...

2.2. Tinh chét héa hoc
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Nguyén tw clo ¢6 d6 am dién 1on (3,16) chi ding sau nguyén tu flo (3,98) va nguyén tur
oxi (3,44). Vi vdy, trong hop chit v6i cac nguyén td O va F, clo ¢6 s6 oxi hoa duong
(+1,43,+5,+7), con trong céac trudng hop khac, clo ¢6 sb oxi hoa -1.

Khi tham gia phan tng, nguyén tir clo d& nhan thém le dé thanh ion clorua CI".
Tinh chit héa hoc co bén ciia clo la tinh oxi héa manh.
2.2.1. Tac dung voi kim logi
Natri nodng chay chay trong khi clo v&1 ngon lira sang, choi, tao ra natri clorua.
2Na + Cl, —» 2NaCl
Day dong nung d6 chay trong khi clo tao thanh dong (II) clorua.
Cu + Cl, — CuCl,
Day sat nung d6 chay trong khi clo tao thanh khéi mau nau 1a nhimng hat sit (I1I) clorua.
2Fe + 3Cl; —» 2FeCl;
2.2.2. Tac dung voi hidro

Khi chi€u sang hon hop bdi anh sdng mat tro1 hodc anh sdng cua magie chay, phan tng
gitra hidro va clo xay ra nhanh va c6 thé no.

H, + Cl, —2— 2HCI
2.2.3. Tac dung voi nwéc

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

C|2 + Hzo = HCIO + HCI

Phan (g trén 1a phan ng thuan nghich do HCIO 1a chét oxi hoa rat manh, c6 thé oxi hoa
HCI thanh C|2 va H,0.

Nuwée clo ¢é tinh tdy mau do HCIO 1a chat oxi hoa manh.
2.3. Trang thai tu nhién

Do hoat dong hoa hoc manh nén nguyén t6 Clo chi ton tai trong ty nhién 6 dang hop chat,
chu yéu 1a mu01 natri clorua c6 trong nudc bién va mudi mo. Mot lit nuéc bién chira
khoang 30g mudi natri clorua.

Hop chét khac cua clo ciing phd bién trong tu nhién nhu chit khoang cacnalit c6 cong

Axit clohidric ¢6 trong dich vi da day cua ngudi va dong vat.
Trong nudc bién, clo chiém khoang 2% khéi luong.

2.4. Ung dung

Clo dugc dung dé diét trung nudc sinh hoat.

Mot luong 16n clo duge dung dé san xuét cac hoa chit hitu co. Chiing c6 ¥ nghia to 16n.
Nhirng dung moi nhu cacbon tetraclorua, dicloetan dugc dung rong rai dé chiét chat béo,
khir dau m& trén kim loai.
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Clo duoc dung dé san xuat cc chat tiy rira tring, sat tring nhu nudc Gia-ven, clorua voi
va san xuat cac hoa chat vo co nhu axit clohdric,kali clorat...

2.5. Piéu ché
2.5.1. Diéu ché clo trong phong thi nghiém

Khi clo dugc di€u ché bang cach cho axit clohidric ddc tadc dung voi chat oxi hoa manh
nhu mangan dioxit ran hoac kali pemanganat ran.

MnO, + 4HCI —“— MnCl, + Cl, + 2H,0
2KMnO,4 + 16HCIl — 2KCI + 2MnCl, + 5ClI, + 8H,0
2.5.2. Sdn xudt clo trong cong nghigp

Trong coéng nghiép, ngudi ta dién phan dung dich bio hoa mudi an trong nudc dé san
xuat xut NaOH dong thoti thu duoc khi clo va hidro. Thung dién phan c6 mang ngan cach
2 dién cyc dé khi clo khong ti€p xtic véi dung dich NaOH.

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

2NaOH + Cl, - NaCl + NaClO + H,0

BAI TAP
1- Viét cau hinh electron ciia cac ion X~ cuia cc halogen.

2- Viét phuong trinh héa hoc cua phan ung gitra hidro voi cac nguyén t6 thudc nhom
VIIA, cho biét cac halogen dong vai trd gi trong cac phan tng do6?

3- Céc halogen c6 thé tao ra mot sérhqp chat nhu: CIF; BrF; BrCl; ICl; IBr; CIF?,;
BrFs; ICl3; BrFs; IFs; IF;. Hay tinh so oxi hoa ctia cac nguyén to trong cac hop chat
trén.

4- Cho mét luong halogen tic dung hét vl magie thu dugc 19 g mudi magie
halogenua. Ciing luong halogen d¢ tac dung hét v6i nhom tao ra 17,8 g mu6i nhom
halogenua. Xac dinh tén va khoi luong don chat cua halogen ndi trén.

5- Cén bang phuong trinh héa hoc cua cac phan tung oxi hoa — khur sau bang phuong
phép thiang bang electron.

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

b) HNO; + HCl — NO + Cl, + H,0

¢) HCIO; + HCI — ClI, + H,0

d) PbO, + HCI — PDbCI, + Cl, + H,0

6- Viét cac phuong trinh phan tng chirg minh:

a) Clo 1a chét oxi hoa (2 phuong trinh)

b) Clo vira la chat oxi hoa vira 14 chat khir (2 phuong trinh)
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7- Can bao nhiéu gam KMnO, va bao nhiéu mililit dung dich axit clohidric 1M dé
di€u che dugc 5,6 lit khi clo (& diéu kién ti€u chuan).

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

B

Bai 15: HIDRO CLORUA- AXIT CLOHIDRIC — MUOI CLORUA

1. Hidro clorua

1.1. Céu tao phan tir

Hidro clorua 1a hop chit cong hoa tri, phan tir ¢6 cuc.

1.2. Tinh chat

Hidro clorua 1a khi khong mau, mui xdc, ning hon khong khi
2. Axit clohidric

2.1. Tinh chat 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 nhét (¢ 20 °C) dat ndng d6 37% va c6 khéi luong riéng 13 1,19 g/em®.

Dung dich HCI dic bdc khoi trong khéng khi 4m. D6 1a do hidro clorua thoat ra tao véi
hoi nudc trong khong khi thanh nhiing hat dung dich nho nhu swong mu.

2.2. Tinh chét héa hoc
Tinh axit

Axit clohidric 14 axit manh, c6 ddy du tinh chat hoa hoc chung ctia axit nhu 1am quy tim
chuyén sang mau do, tdc dung véi kim loai dung trude hidro trong day hoat dong hoa
hoc, tac dung vdéi 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 phan tir HCL, nguyén t6 clo c6 s oxi hoa thap nhat 1a
-1 nén tac dung vai chat oxi hoa manh

MnO, + 4HCI —“— MnCl, + CI,T + 2H,0
2.3. Diéu ché
3.1. Trong phong thi nghi¢m
Phuwong phap sunfat
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Piéu ché khi hidro clorua béng céch cho tinh thé NaCl tac dung véi dung dich axit H,SO4
dam dac va dun ndng roi hap thu vao nudc dé thu duoc dung dich axit clohidric.

NaCl + H,S0, —2¥€ 5 NaHSO, + HCI
O nhiét dd cao hon tao ra Na,SO, va khi HCI.

2NaCl + H,S0, —*%¢ 5 Na,SO, + 2HCl
2.3.2. Sdn xudt axit clohidric trong céong nghiép
Phwong phdp tong hop
D6t 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,S0, —*¢5 Na,SO, + 2HCI

Mot luong 16n HCI thu dugc trong cong nghiép tir qua trinh clo héa cac hop chét hitu co,
chu yéu la cac hidrocacbon.

3. Muoi clorua va nhan biét ion clorua

3.1. Mgt s6 muoi clorua

Mudi cia axit clohidric goi 1a mudi clorua. Pa s6 mudi clorua tan nhiéu trong nude trir
mot s0 muoi khong tan nhu AgCl va it tan nhu CuCly, PbCl,

I'fng dung

KCI diing 1am phan kali; ZnCl, dugc tim vao cac thanh ta vet lam bang gb dé chong muyc
vi chat nay c6 kha nang diét khuan; AlCl; dung lam chat xtc tac trong tong hgp hitu co;
BaCl, dung khir sau bénh trong néng nghiép...

Mudi clorua quan trong nhat 1a NaCl. Ngoai viéc dung 1am mubi an va bao quan thuc
pham, NaCl con 1a nguyén li¢u quan trong doi voi nganh cong nghi¢p hoa chat dé diéu
ché Cl,, Hy, NaOH , nude Gia - ven...

3.2. Nhan biét ion clorua
Thudc thir: dung dich bac nitrat AgNOs
Hién tugng: tao két taa tréng

Nho dung dich bac nitrat vao dung dich mudi clorua hodc dung dich axit clohidric s€ co
két taa trang bac clorua xuat hién, két tia khong tan trong cac axit manh

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

BAI TAP
1- Cho cac so dd phan tmg sau:
a) HCI + PbO, —
b) HCI + NH;HCO; —

-44 -



"?LY TU TROMNG

c) HCI + HNO; —
d) HCl1 + Zn —
Hoan tt cac phan Gng va cho biét trong phan tmg nao HCI thé hién tinh khi?

2- Cho 20 gam hdn hop bot Mg va Fe tac dung voi dung dich HCI du thdy c6 1 gam
khi hidro bay ra. Tinh kho1 lugng mudi clorua tao ra trong dung dich thu dugc sau
phan ung.

3- Viét cac phuong trinh hoa hoc xdy ra trong cac trudong hop sau:
a) Cho MnO, tac dung vdi dung dich HCI (dun ndng)
b) Cho KMnO, tac dung vdi dung dich HCI

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

4- Viét cac phuong trinh héa hoc khi cho céc chét sau tac dung v6i dung dich HCI
loang (n€u cd): AgNO3, (NH,4),CO3, CuS; Mg(HCO3),, HCOONa, CuO; FeS,
BaSO,, KOH; KNO;, CaCOs, FE(OH)g

5- Viét cac phuong trinh phan g chirng minh:

a) HCI thé hién tinh oxi hoa (2 phuong trinh)

b) HCI thé hién tinh khir (2 phuong trinh)

¢) HCI khéng thé hién tinh oxi héa 14n tinh khir (2 phuong trinh)
d) Chung minh flo 1a phi kim manh hon clo (2 phuong trinh)

e) Chimg minh brom c6 tinh oxi hoa yéu hon clo va manh hon iot (mdi cau viét 2
phuong trinh)

6- Viét phuong trinh phan tng xay ra (néu c6) khi cho HCl 1an luot tac dung véi:
a) Cdc kim logi: Al, Fe, Cu, Zn, Ag

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

C) Cdc bazo: NaOH, Mg(OH),, Fe(OH);

d) Cdc muéi: CaCO3, AgNO;, Na,SO,, KNO3, FeS, NaHCO3, K,SO5

e) Chit oxi héa manh: MnO,, KMnO,, K,Cr,0;, KCIO;, NaCIO, CaOCl,

7- Viét phuong trinh hoa hoc biéu dién so dd. Ghi rd diéu kién néu co:
3
a) Fe ﬁ—) FeCl, i) FeCl; &Fe

b) Nacl —2 nel —@ ¢, B keio, —Ys kel —8 ¢,
CaoCl,

¢) kel —2 a1, 3, keio —BLs Helo

2) 6)

d) caocl,—c1,— s keio,— s e, Naclo L ¢, !

8- Tinh ndng d6 cua hai dung dich axit clohidric trong cac truong hop sau:

CaOCl,
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a) Can phai dung 150 ml dung dich HC1 dé két tua hoan toan 200 g dung dich
AgNO; 8,5%.

b) Khi cho 50 g dung dich HCI vao mét cbe dung dung dich NaHCOj du thi thu
duoc 2,24 lit khi (¢ diéu kién ti€u chuan).

i

Bai 16 FLO- BROM- IOT
1. Flo

1.1. Tinh chét vét li va trang thai tw nhién
O diéu kién thudng, flo 1a chat khi mau luc nhat, rt doc.

Trong ty nhién, flo chi ¢6 & dang hop chét, cha yéu tip trung trong cac chit khoang &
dang muoi florua nhu CaF;, hoac NazAlFg (criolit). Flo cling c¢6 trong hgp chat tao nén
men rang cia nguodi va dong vat, trong 14 cia mat so loai cay.

1.2. Tinh chét héa hoc
Nguyén t6 flo c6 dd 4m dién 16n nhat nén 13 phi kim c6 tinh oxi héa manh nhat.
Tac dung véi kim loai
Khi flo oxi hoa duge tat ca cac kim loai va tao ra mudi florua.
Tac dung véi phi kim
Khi flo oxi hoa dugc hau hét cac phi kim. V61 khi hidro, phan img n6 manh xdy ra ngay
ca trong bong t6i va nhiét do rat thap, tao ra hidro florua.
Hy + F, —22° 5 2HF

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

S|02 + 4HF —> S|F4 + 2H20
Vi vay, axit HF duoc dung dé khéc chir 1én thuy tinh.
Tac dung véi nudce
Khi flo oxi héa nuéc dé dang ¢ ngay nhiét do thuong, hoi nudc nong boc chay khi tiép
xuc voi khi flo.

2F, + 2H,0 — 4HF + O,
1.3. Ung dung
Diéu 9hé mot s6 dan xuét hidrocacbo chira flo, 13 nhitng san pheflm trung gian dé san xuit
ra chat déo nhu floroten (-CF,-CFCI-) dung bao vé cac chi tiét, vat thé bang kim loai,
gom str, thuy tinh....khoi bi an mon.
Chat déo teflon (-CF,-CF,-), ding dé ché tao cac vong dém lam kin chan khong, phu lén
cac dung cu nha bép (xoong, chdo...) dé chong dinh.
Mbt sb dan xuét khac cta hidrocacbon 1a diclodiﬂome‘gan CF,Cl,, con goi la chit CFC
(tén thuong mai la freon), trudc day dugc dung lam chat sinh han trong tu lanh va may
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Qiéu hoa nhiét do Tir 1996, chit nay bi cAm sir dung do sinh ra khi c6 kha ning pha hiy
tang ozon.
Ngoai ra, flo con duoc ding trong cong nghiép hat nhan dé lam giau ?°U.
Dung dich NaF loang dugc dung 1am thudc chéng sau ring.
1.4. San xuét flo trong cong nghiép

Pién phan hon hop KF, HF (the 16ng), cuc duong bang graphit (than chi) va cuc 4m bang
thép dic biét hoidc bang dong. O cuc 4m c6 khi H, va cuc duong c6 khi F, théat ra.

2. Brom
2.1. Tinh chit vt li va trang thai tw nhién

O diéu kién thuong, brom la chat 16ng mau do nau, dé bay hoi, hoi brom doc. Brom roi
vao da s€ gy bong ndng. Brom tan trong nudc nhung tan nhiéu hon trong cac dung moi
hitu co nhu: etanol, benzen, xang,...Dung dich ctia brom trong nudc goi 1a nude brom.

Trong tu nhién, brom t6n tai chu yéu ¢ dang hop chat, nhung it hon so v&i hop chat cua
flo, clo. Trong nudc bién c6 chira mot lugng rat nho muoi bromua.

2.2. Tinh chét hoéa hoc
Brom c6 tinh oxi héa kém flo, clo tuy nhién van 14 chat c¢é tinh oxi héa manh.
Tac dung véi kim loai
Brom oxi héa duge nhiéu kim loai
3Br, + 2Al — 2AIBr;
Tac dung véi hidro
Brom chi oxi héa duoc hidro ¢ nhiét d0 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 nwée

Brom tac dung véi nudce rit chim tao ra axit bromhidric HBr va axit hipobromo HBrO.
Br, + H,O = HBr + HBrO

2.3. Ung dung

Brom duoc ding dé san xuit mot s6 dan xuat ciia hidrocacbon nhu C,HsBr (brometan) va
C,H4Br; (dibrometan) trong cong nghi¢p dugc pham.

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

2AgBr —=— 2Ag + Br,

Hop chat ciia brom dugc dung nhiéu trong cong nghiép dau mo, hoa chat cho nong
nghiép, pham nhudém va nhing hoéa chat trung gian.

2.4. San xuat brom trong cong nghiép
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Trong cong nghiép, brom dugc san Xudt tir nudc bién. Sau khi tach NaCl ra khoi nude
bién, dung dich con lai ¢6 hoa tan NaBr. Dung khi clo oxi hoa NaBr dé san xuat Br,.
Cl, + 2NaBr — 2NaCl + Br;,
3. lot
3.1. Tinh chit vat li va trang thai ty nhién
O diéu kién thuong, iot 1a chit rin, dang tinh thé mau den.
Khi dun néng iot ran hoa hoi, ddy 13 hién tuong thing hoa.

Brom tan rat it trong nuwéc nhung tan nhiéu hon trong cac dung méi hiru co nhu: etanol,
benzen, xang,.. Vi thé nguoi ta thuong dung xang hay benzen dé chiét iot, brom khéi
dung dich nudéc.

Trong tu nhién, 1ot ton tai chu yéu & dang hop chat 1a mudi iotua. Trong nudc bién co
chtra mdt Iugng rat nho muoi iotua.

3.2. Tinh chit héa hoc
Iot ¢6 tinh oxi hda yéu hon flo, clo, brom.
Tac dung véi kim loai

Iot oxi héa duoc nhiéu kim loai nhung phan ung chi xdy ra khi dun néng hodc c6 chét
xuc tac.

3l, + 2Al 22 5 2All,
Tac dung véi hidro

Tot chi oxi héa duge hidro & nhiét d6 cao va co6 mit chat xuc tac tao ra khi hidro iotua HI ,
phéan ng 1a thuédn nghich.

0 0
_ P
|2||| 350° C-500°C, Pt \2|”

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

Tot hau nhu khéng tac dung véi nudc.

Tot ¢6 tinh oxi hoa kém clo va brom nén clo va brom c6 thé oxi hoa dugc mudi iotua
thanh iot.

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

Tot ¢c6 tinh chat dac trung 1a tac dung voi hd tinh bdt tao thanh hop chit c6 mau xanh. Do
do, thuong dung 1ot d€ nhan biét ho tinh bot va nguoc lai.

3.3. Ung dung

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

Chat tay rira khi dugc tron thém iot s& tay sach cac vét ban bam trén céc thiét bi trong nha
may ché bién bo, sira.

Mudi iot ding dé phong bénh budu cd do thiéu iot.
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3.4. San xuit iot trong cong nghiép
Trong cong nghiép ngudi ta san xuat iot tir rong bién.
BAI TAP
1- Dung dich nao sau day khong thé chua trong binh thuy tinh: HCI, HF, HBr,
HNO:..
2- Sip xép céc axit sau theo theo thtr ty tinh axit giam dan: HI; HCI; HF; HBr.
3- Iot bi lan tap chat 1a Nal, 1am thé nao dé loai bo tap chat?
4- Lam thé nao dé phan biét dung dich NaF va dung dich NaCl?

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

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

7- Cho khi clo suc qua dung dich KI mét thoi gian dai sau d6 nguoi ta dung ho tinh
bot dé xac nhan sy c6 mat cua iot nhung khong thay mau xanh. Viét phuong trinh
hoa hoc dé giai thich hién tuong trén.

8- Viét phuong trinh hoa hoc biéu dién so do sau:

a) Ca _u, CaF; &, v B > SiFy

A4

b) Br, — %5 HBr —2 5 Br, —&, NaBr —“L, Nacl

d(5)

A\ 4

AgBr —% Br, —L, HBro,

O H —Y 1, B Nt &, 6L e
HBr (6)
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
¢) H3POy, HCI, HNO3, H,SO,
d) NaCl, BaCl,, FeCl,, MgCl,

10-D6 dung dich chtra 1 gam HBr vao dung dich chtra 1 gam NaOH, nhiing gidy quy
vao dung dich thu duoc sau phan tng. Cho biét gidy quy chuyén sang mau nao?

11-Tinh khdi luong CaF, can dung dé diéu ché 2,5 kg dung dich axit flohidric ndng
do 40%. Biét hi¢u suat phan ung l1a 80%.

12-Cho 1,03 gam muc*)i,natri halogenua (A) tac dung voi dung dich AgNOj3 du thi thu
dugc mot ket tua, ket tua nay sau khi phan huy hoan cho 1,08 gam bac. Xac dinh
tén cia muoi (A).

13-Cho 69,6 gam MnO, tac dung véi dung dich HCI dic, du. Dan }(hi thoat ra di vao
500 ml dung dich NaOH 4M (¢ nhiét d§ thuong). Xac dinh ndong d6 mol/lit cua
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cac chét c6 trong dung dich thu dugc sau phan ung (biét rang thé tich dung dich
thay doi khong dang ké).

(A

Bai 17

ON TAP CHUONG V

1. Hé théng kién thirc Chwong V

1.1. Céu tao nguyén tir va phan tir ciia cic halogen

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

- L6ép ngoai cung co 7 electron.

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

1.2. Tinh chét héa hoc

- Tinh oxi h6a manh.

- Tinh oxi hoa giam dan tir flo dén iot.

1.3. Tinh chét héa hoc hop chat 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 tu.

1.4. Phwong phap diéu ché cic don chit halogen

Bing 17.1 Phwong phap diéu ché don chit halogen

F2 C|2 Brz |2
Pién phan hon hop | Cho HCI tic dung | Dung Cl, dé oxi héa | San xuat tir rong
KF va HF v6i chat oxi hoa | NaBr (c6 trong nude | bién

manh nhu MnO,,
KM nO4, K2C|’207. ..
bi¢n phan dung dich
NaCl c6 mang ngan

bién)

1.5. Phan biét cac ion F", CI', Br', I’
Thudc thir: Dung dich AgNO;4
NaF + AgNO3; — 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)

2. Bai tap

1- Néu phuong phép héa hoc phan bi¢t cac dung dich : KF; KCI; KBr; KI. Viét
phuong trinh hoa hoc cua phan ing xay ra.
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2- Co', cc chét sau: KMnO,, MnO,, K,CrO; va dung dich HCI. Nét} léy khoi luong
chat oxi hoéa la nhu nhau thi truong hop nao thu dugc khi clo it nhat?

3- Tinh khéi luong HCI bi oxi hoa boi MnO,, biét rang khi clo sinh ra trong phan
ung do co the day duge 12,7 g I, tir dung dich Nal.

4- Cho 300 ml m¢t dung dich c6 hoa tan 5,85 g NaCl tac dung vo1 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 ndng do mol/lit cua chét” con lai trong nude loc. Cho rang thé tich nudc loc
thu duoc thay doi khong dang ké.

5- Tinh ndng dd phan trim cta dung dich KI biét ring 200 ml dung dich KI thi tao ra
76,2 g iot.

6- Cho 19,05 g h(:gn hop KF va KQI tac dung hét V(')i‘ dung dich H2§O4 qac thu duoc
6,72 lit khi (di€u kién ti€u chuan). Tinh thanh phan phan tram vé khoi luong cua
hon hop mudi ban dau.

7- Cho 4,6 gam Na tac dung véi 1 halogen X thu dugc 11,7 gam mudi. Xac dinh X.

8- Cho 1,03 gam mudi natri halogenua (NaX) tac dung véi dung dich AgNO; du thi

thu dugc mot két tiia, két tia nay sau khi phan hity hoan toan thi cho 1,08 gam Ag.
Xac dinh X.

9- Cho dung dich chira 0,2 gam canxi halogenua (CaXj) tac dung v6i lugng du dung
dich AgNOg thu dugc 0,376 gam két tia bac halogenua (AgX). Xac dinh X.

10-Hoa tan hoén’toén 19,5 gam kim loai X trong dung dich HCI vtra du thi thu dugc
40,8 gam muoi. Xac dinh X.

11-Mot hén hop gém Zn va CaCOj; cho tac dung voi dung dich HCI du thu dugc
20,16 1it hon hop khi (dktc). Cho hon hop khi thu dugc qua dung dich KOH 32%
(D = 1,25 g/ml), phan tng 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 hdn hop KF va KCl khan géc dung hé:[ voi dung djcl~1 H,SO, dejc
thu dugc 6,72 lit khi (dktc). Tinh thanh phan % vé khoéi lugng cua hon hop mudi
trén.

13-Cho luong du AgNOs tac dung voi 100 ml dung dich hdén hop NaF 0,05M va
NaCl 0,1 M. Tinh khoi lugng két tua thu duoc.

14- Tinh khéi lugng H, va Cl, can ding dé tao nén 25 tin HCI biét hiéu suat phan
ung dat 80%.

15-Tinh khéi lugng CaF, can dung dé diéu ché 2,5 kg dung dich HF 40% biét hi¢u
suat phan ung la 80%.

16-Tinh hi¢u suat cua phan tng héa hoc sau khi cho 6,72 lit khi hidro (Hy) tac dung

voi lugng du khi clo (Cl,) tao thanh 11,2 lit hidro clorua (HCI). (Thé tich cac khi
do ¢ diéu kién tiéu chuan)
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17-Tinh thé tich H, va Cl, can dé tac dung v6i nhau tao thanh 5,6 lit HCI, hi¢u suét
phén trng 1a 80%.

18-The tich H, va Cl, can d¢ tac dung v6i nhau tao thanh 5,6 lit HCI, higu suat phan
&I}g la SQ%, biét lugng khi nay tac dung véi dung dich AgNO; du thu dugce 28,7
két tua trang.

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

i

ON TAP HQC PHAN HOA HOC 1
Muc tiéu

- Kién thirc: Hé thong va lién két hoa céc khai niém co ban vé cau tao nguyén tiz, méi quan
hé giira cau tao nguyén ti véi tinh chat héa hoc cia cac hop chdt vé co

- Ki'nang: Ren luyén Ki nang viét phuong trinh hoa hoc, giai bai tap hoa hoc, doc tén cdc
hop chadt vé co, sir dung diing phwong phdp diéu ché, phirong phdp nhdn biét cdc chat.

- Thai d¢ tich cuc hoc tdp bg mdn Hod hoc, y thizc van dung nhieng tri thizc hod hoc vao
cugc song. Nang lyc tue chui va trach nhiém.

1. Hé théng kién thirc

1.1. CAu tao nguyén tir

CAu tao hat nhan nguyén tir, cdu hinh electron nguyén tir.

Khéi luong va kich thudc nguyén ti.

1.2. Bang tuan hoan cic nguyén t6 héa hoc

Méi quan hé gitra vi tri nguyén t6 trong bang tuan hoan va tinh chat héa hoc cia nguyén
tor nguyén to do.

1.3. Lién két héa hoc

Dua vao hiéu d6 am dién du doan loai lién két gitra hai nguyén tu.

Lién két ion, lién két cong hoa tri: lién két cong hoda tri co6 cuc, li€n két cong hoa tri khong
cuc, lién két cho nhan.

1.4. Phan ung hoa hoc
Phan tng trao d6i, phan Gmg oxi héa — khir, phuong phap thiang bang electron.
1.5. H6a hoc vo co

1.5.1.Clo

Tinh chit vat li, tinh chit hoa hoc, tng dung va diéu ché clo va cac hop chét cua clo:
HCI, muoi clorua.

1.5.2. Hop chit ciia clo
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Tinh chat vt li, tinh chét hoa hoc, ung dung va diéu ché céc hop chét cua clo: HCIL, mudi

clorua.

2. Bai tap

1-

2-

9-

Cho cac nguyén tir sau: 2L, M, Q%R 2 T. Hiy cho biét cac nguyén tir ndo la
dong vi cia nhau?

Hidro c6 hai dong vi bén 1a *H va 2H. Clo ¢6 hai dong vi bén 1a Cl va ¥ Cl. Hay
viét cong thirc cac loai phan tir HC1 khac nhau tao nén tir cac ddng vi trén.

Cho ki hiéu nguyén tir titan “Ti. Xéac dinh sb proton , sb notron , s6 electron ciia
nguyén fur.

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

a) Tinh s6 khéi cuia nguyén tir (Z).
b) Viét ki hiéu nguyén tu.

c) Viét cég hinh electron cua nguyén tir (Z) va cho biét (Z) 1a kim loai, phi kim
hay khi hiém. Giai thich.

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

a) Viét cau hinh electron cua (X).

b) Xac dinh dién tich hat nhan cua nguyén tir (X).

¢) Xac dinh vi tri cua (X) trong Bang Hé théng tuan hoan. Giai thich.

Nguyén tir khdi trung binh cia Ag 1a 107,973. Bac c6 hai dong vi, déng vi tha
nhat a % Ag chiém 51,35%.

a) Tim thanh phan phan trim cua ddng vi thi hai.

b) Tinh s6 khdi cua ddng vi thir hai.

¢) Tinh thanh phan phan tram ctia dong vi ‘9 Ag trong hop chat AgCl.

Cho cac phan tng:

(1) NH3 + 02 tT"t) NO + HZO

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

Can bang cac phuong trinh hoa hoc trén va cho biét phan tmg nao 13 phan tng oxi
hoa khu?

Can bang phan tng oxi héa khtr sau bang phwong phép thing bang electron:
Mg + H2804 —> MgSO4 + st + Hzo
Xac dinh chat khtr, chat oxi hoa trong phan ting trén.

Bang phuong phép héa hoc hiy nhan biét cac dung dich sau dung trong cac lo mat
nhan: Na,COs; HCI ; Na,SO,4; NaCl. Viét phuong trinh héa hoc minh hoa.

10-Viét phuong trinh phan (mg hoéa hoc theo so @b sau va ghi rd diéu kién phan ung

(néu co).
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NaCl —& HClI & Cl, —@ NaCl —2 Cl, —®@ FeCl; —© AgCI
11-Viét phuong trinh hoa hoc cho cac trudng hop sau day:

a) Diéu ché Cl tir HCI

b) Biéu ché khi clo tir natri clorua.

12-Viét phuong trinh phan mg theo so d6 sau:

a) KMno, —2 ¢, —@ s B, 50, —®, Naso, —°L, Nacl 5,

9

NaoH — 5 Naclo; —& s ¢l — &y 1, 9, Nar ), Ag)

d) kMno, —150,—@ 5 co,—E,caco, s cacl,—EL; cagnoy), —s
O,

13-Pién vao chd tréng bang chit thich hop:
a) CuCl,+ ? > CuS+?
b) NaBr+? — Br, +?

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

15-Cho 1,95 gam mét kim loai (M) thuéc nhém IA tac dung hé'tqvc'wi 198,1 gam nudc
thu duoc dung dich A \{2‘1 0,56 lit khi hjdro (diéu kién ti€u chuan). Tim tén kim loai
(M) va tinh néng dd phan trdm cua chat tan trong dung dich A.

16- Chp 4,6 gam Na tac dung vd1 mét phi kim X & nhom VIA ta thu dugc 7,8 gam
muoi. Tim X.

17- Hoa tan 14 gam mdt kim loai X ¢6 hoa tri IT vao 245 gam dung dich H,S0, loang
du thi thu dugc 5,6 lit H, (dktc). X4c dinh tén kim loai X va tinh nong dd phan
tram cua dung dich H,SO,4 da str dung.

18- Cho 2,8 gam oxit cia mot kim loai hoa tri II tdc dung vira hét vé6i 0,5 1t dung dich
H,SO,4 1M. Xéc dinh cong thuc va goi tén oxit.

N
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CONG THU'C GIAI TOAN HOA HQC
1. NONG PO DUNG DICH

i o~ M 100% c. =C%.D.10

C,,=—Cl__ LV S M
M7V (i) My M

M : khéi lwong mol phan tir ; D : khi luong riéng

2. TINH SO MOL

n=mM1
M 22,4 R.T

n =L (dktc) ; |n _PV P : 4p suat khi (atm)

V : thé tich khi (lit)

_ 224 .+ _
R—m “T=1° +273

3. CONG THUC TRUNG BINH

M:a.I\/IA + b.MB + ...
a+b+..

Ma, 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

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

Mo rdng cong thure trung binh : |n= v6i N 1a s6 nguyén tir cacbon trung

M

Ti khdi hoi cua chat A so véichatB:|d., =_-VA
A/B M B

CONG THUC KHAC

* Khoi lugng dung dich sau phan tng = khdi luong trude phan tmg — md —m7T
* Khoi lugng dung dich ting = khéi lwong chat duoc hap thu — my —mT

* Khéi lugng dung dich giam = md + mT — khdi luong chit duoc hap thu
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PHU LUC
Nguyén t6 Z A Nguyén t6 Z A
H 1 1 Sb 51 122
He 2 4 Te 52 128
Li 3 7 I 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
O 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
S 16 32 Dy 66 163
Cl 17 35,5 Ho 67 165
Ar 18 40 Er 68 168
K 19 39 Tm 69 169
Ca 20 40 Yb 70 173
Sc 21 45 Lu 71 175
Ti 22 48 Hf 72 178
V 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 TI 81 204
Ge 32 73 Pb 82 207
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As
Se
Br
Kr
Rb
Sr

Zr
Nb
Mo
Tc
Ru
Rh
Pd
Ag
Cd

Sn

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

75
79
80
84
85
88
89
91
93
96

(98)

101

103

106

108

112

115

119

Bi
Po
At
Rn
Fr
Ra
Ac
Th
Pa

Np
Pu
Am
Cm
Bk
Cf
Es
Fm
Md
No
Lr

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

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

Thoi gian (gio)
. Thuc hanh /
'?'?I' Tén cac bai trong hoc phan Tong | thuetap/ thi | g,
) Ly thuyét | nghiém/ bai
SO tap/ thao tra
luan
1 | Chuong 1: NGUYEN TU (13)
Bai 1. Thanh phan nguyén tir 3 2 1
Bai 2. Hat nhan nguyén tir - Nguyén | 3 2 1
to hoa hoc — DBong
Bai 3. Céu tao v6 nguyén tir 3 1
Bai 4. On tap Chuong I 1
2 | Chuong 2: BANG TUAN HOAN | (7)
CAC NGUYEN TO HOA HQC
VA PINH LUAT TUAN HOAN 5 ) .
Bai 5. Bang Tuan hoan cac nguyén
t6 hda hoc
Bai 6. On tap Chuong I 3 2 1
Kiém tra dinh ky 1an 1 1 1
3 | Chuong 3: LIEN KET HOA HQC | (13)
Bai 7. Lién két ion 3 2 1
Bai 8. Lién két cong hoa tri 3 2 1
Bai 9. Hoa tri va s6 oxi hoa 3 2 1
Bai 10. On tap chuong I1I 4 2 2
4 | Chuong 4: PHAN UNG OXI HOA | (10)
— KHU
Bai 11. Phan tng oxi hoa — khur 2 1
Bai 12. Phan loai phan ng trong 2 1
hda hoc vo co
Bai 13. On tap Chuong IV
) ; 3 2 1
Kiém tra dinh ky lan 2
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Thoi gian (gi0)
p Thyc hanh /
'SI'S)I' Tén cac bai trong hoc phan Téng | thue tap/ thi | gid
. Ly thuyét | nghiém/ bai
SO tap/ thao tra
luan
1 1
5 Chuong 5: NHOM HALOGEN (17)
Bai 14. Khéi quat vé nhom halogen - | 2 1 1
Clo
Bai 15. Hidro clorua — Axit clohidric | 4 2 5
— Mudi clorua
Kiém tra dinh ky lan 3 . .
Bai 16. Flo- Brom- lot
A 2 1 1
Bai 17. On tap Chuong V
A 5 4 2 2
On tap Hoc phan hoa hoc 1
4 2 2
Téng cong 60 35 22 3
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MUC LUC

Churong L NGUYEN TU ..ottt sttt en s 1
Bai 01: THANH PHAN NGUYEN TU ....ovoieeeoeeeeeeeeeeeeeeeeeeeee e es s 1
Bai 02: HAT NHAN NGUYEN TU - NGUYEN TO HOA HQC — DONG VI.......coceveveinnne 4
Bai 03: CAU TAO VO NGUYEN TU ..ottt 7
Bai 04: ON TAP CHUONG L.....ooieieoeeeeeeeeeeeeeeeeee et s et en s en s 11

Chuong I1. BANG TUAN HOAN CAC NGUYEN TO HOA HOC VA PINH

LUAT TUAN HOAN ...t eee ettt n et en e n s e en e 13
Bai 05: BANG TUAN HOAN CAC NGUYEN TO HOA HOC ..o 13
Bai 06: ON TAP CHUONG IL........ouiviieeeieceseeeeeeese et n st nes s 19

Chuong III. LIEN KET HOA HOC .......oooieiieieecieeeeeeseeeees e enes s senes et s 22
Bai 07: LIEN KET ION.......mooieieeeeeeeeeeeeee e et et eee e ee s ee s eeeen s s een s eeneeeeon 22
Bai 08: LIEN KET CONG HOA TRI ...covieieieeeeeeeeee ettt 25
Bai 09: HOA TRI VA SO OXIHOA ...t ee s 27
Bai 10: ON TAP CHUONG ILL.......oeeoeeeeeeeeeeeeeeeee oo e et n e en e e 29

Chuong IV. PHAN UNG OXI HOA-KHU .......ccooviieiereeeieiieieeseseeees e 31
Bai 12: PHAN LOAI PHAN UNG TRONG HOA HOC VO CO ..o, 35
Bai 13: ON TAP CHUGNG IV ...t ee s 37

Chuong V: NHOM HALOGEN ........cooiiiiieieeieieeieeee e esseesessessssesss s seses s sstesssses s 39
Bai 14: KHAI QUAT VE NHOM HALOGEN - CLO ....c..covviiieiieeeeseeeees e 39
Bai 15: HIDRO CLORUA— AXIT CLOHIDRIC — MUOI CLORUA .......covvieeeeeeeeeeen. 43
Bai 16: FLO- BROM- 10T ..ottt 46
Bai 17: ON TAP CHUONG V ..o st een s ee s 50

ON TAP HOC PHAN HOA HOC L. 52

CONG THUC GIAI TOAN HOA HOC ...ttt 55

PHU LUC ..ottt ettt sttt en et s et en e st en st en e en s en s 56

PHAN PHOI CHUONG TRINH ...ttt eee e, 58

-60 -



