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cAU HOI VA BAI TAP

Chuwong 1. NGUYEN TU

Bai 1

11.

1.2.

1.3.

THANH PHAN NGUYEN TU

Theo dinh nghia, s6 Avogadro 12 mot s6 bing s6 nguyén tir déng vi
cacbon-12 ¢6 trong 12 g déng vi cacbon-12.
S6 Avogadro dugc ki hiéu 1a N.

N = 6,0221415.10%, thuong 4y 12 6,022.10%.

a) Hay tinh khoi luong clia mot nguyén tir ddng vi cacbon-12.

b) Hay tinh s6 nguyén tir c6 trong 1 g ddng vi cacbon-12,

a) Hay dinh nghia th&€ nao 1a mot don vi khéi lugng nguyén tit (u).
b) Hay tinh don vi khéi lugng nguyén tlr (u) ra garh.

¢) Hay cho bié€t khéi lugng nguyén tir déng vi cacbon-12 tinh ra don vi
khdi lugng nguyén ti u. o

d) Biét rang khéi lugng clia nguyén tir déng vi cacbon-12 gdp 11,9059 1dn
kho6i luong clia nguyén t hidro (H), hdy tinh khoi lugng cla nguyén tir
hidro ra u.

Beri va oxi 14n lugt c6 khdi lugng nguyén tir bang :

mg, = 9,012u ; mg = 15,999u.
Hay tinh céc khdi lugng d6 ra gam.



1.4. Khi dién phan nudc, ngudi ta xdc dinh duge 1a ¢ng véi 1 g hidro s¢ thu
duge 7,936 g oxi.
Hoi mot nguyeén tir oxi c6 khdi luong gdp bao nhiéu ldn khdi lugng cla
mot nguyén tu hidro ?

1.5. Khi phéng chum tia o vio mot 14 vang mong, ngudi ta thdy rang trong
khoang 108 hat o ¢6 mot hat gap hat nhan.

a) Mot cach gan ding, hdy xdc dinh dudng kinh ctia hat nhan so véi
duong kinh cta nguyén tu.

b) Vi su thira nhan két qué trén, hay tinh dudng kinh cua nguyén t néu ta
coi hat nhan ¢6 kich thudc nhu mot qua bong ban c6 dudng kinh bang 3 cm.

1.6. Trong cdc hat sau day :
A. electron B. proton C. notron,
a) hat nao mang dién tich duong ?
b) hat nao mang dién tich am ?

c¢) hat nao khéong mang dién tich ?

Bai 2

HAT NHAN NGUYEN TU
NGUYEN TO HOA HOC - DONG VI

1.7. Hay cho biét s6 don vi dién tich hat nhan, s§ proton, s& notron, s6
electron va s6 khéi cua cac nguyén t sau day :

23 13 19 35 44
11 Na, 6 C, 9 F, 17Cl, 20 Ca.

1.8. Trong cédc dong vi sau day :
A 'H B. °H C.’H,
a) dong vi nao khong c6 notron ?

b) dong vi nao cé s6 notron gap doi so proton ?



1.9.

1.10.

141,

1.12.

1.13.

1.14.

Khi cho hat nhan gHe ban phd vao hat nhéan 74N ngudi ta thu dugc mot

proton va mét hat nhan X.
Hoi s6 khéi A va s6 don vi dién tich hat nhan Z cta hat nhan X va hay
cho biét X 1a nguyén t6 gi ?

a) Hay cho biét khai luong (tinh theo don vi khoi lugng nguyén 1) va dién
tich cua notron (tinh theo dién tich don vi).

b) Khi cho hat nhan gHe bén ph4 vao hat nhan beri 491Be, nguoi ta thu
dugc mot notron va mét hat nhan Y.
Hoi s6 khoi A va s6 don vi dién tich hat nhan Z cua hat nhan Y va hay

cho biét Y la nguyén t& gi ?

Thé nao la cacbon-12 ( 2c hay C) ? Hay cho biét thanh phan cdu tao

clia nguyén tr cacbon-12.

Khi dua khéi khi dO’tCI‘l ( H) lén mot nhiét do cao (hang triéu do) thi do

va cham, timg cap hai hat nhan (le) c6 thé két hop véi nhau tao thanh hat
nhan mdi (phan ing nhiét hach).

Héi s6 khoi, s6 don vi dién tich hat nhan cua hat nhan méi dugc hinh
thanh va hay cho biét d6 1a hat nhan cia nguyén tir gi ?

Goi A la s6 khdi cua hat nhan nguyén tr. Ban kinh R cia hat nhan duogc
tinh gan ding bang hé thic :

R = ro%//: (= roAm)
véir, = 1,2.10_13 cm

Hay tinh kh6i luong riéng cta hat nhan va cho biét khéi luong riéng d6 cé
phu thuoc vao s6 khéi khong ? (Coi nguyén tit khéi tring véi s6 khéi).

. A aA P A .
Hidro c6 céc dong vi : 'H, “H va oxi c6 c4c déng vi : %0, Yo, 0.

Hay viét cong thirc ciia cdc loai phén tir nude khéc nhau.



1.15.

1.16.

1.17.

1.18.

Ba nguyén tir X, Y, Z c¢6 s& proton va sé notron nhu sau :
X : 20 proton va 20 notron,
Y : 18 proton va 22 notron,
Z : 20 proton va 22 notron.
Hiy chon céu phat biéu diing :
a) Nhimg nguyén tlr sau day 12 cdc dong vi clia cling mot nguyén to :
AX Y. - B. X, Z. C.Y,Z
b) Nhimg nguyén tlr c6 ciing s6 khoi 1a
A X Y. B. X, Z. C.Y,Z
Clo tu nhién 12 hén hop cua hai déng vi :
35C1 ¢6 nguyen tir khoi 1a 34,97.
37C1 ¢6 nguyén tir khai 12 36,97.

Biét rang dong vi 35Cl chiém 75,77%, hdy tinh nguyén ti khéi trung binh
cua clo tu nhién.

Cacbon tu nhién 13 hén hop cha hai déng vi '2C va '°C, trong dé déng vi
12C chiém 98,9%.
Biét rang dong vi 1>C c6 nguyen tir khoi bang 13,0034, déng vi '*C ¢6
nguyén tr khéi bang 12, nguyén tir khéi trung binh ctia cacbon la

A. 12,150. B. 12,011. C.12,512.
Chon ddp 4n ding.

Cédc dong vi cua hidro ton tai trong tu nhién chu yéu la :H va fH.
Poéng vi thit ba 13H c6 thanh phin khong déng ké. Coi cdc déng vi trén
c6 nguyén tir khdi twong dng 1a 1 va 2 ; nguyén tir khéi trung binh cta
hidro tu nhién 1a 1,008. Hay tinh thanh phdn phdn tram s6 nguyén tir cla
hai déng vi JH va ZH.



Bai 3

LUYEN TAP : THANH PHAN NGUYEN TU

1.19. Du6i day 1a thanh phin phdn tram cla cic dong vi thudc hai nguyén to

lgArVé 19K.
0
AT AT A ;K 19K T K
99,60 0,34 0,06 ; 93,26 6,73 0,01

a) Hay tinh nguyén ti khai trung binh cia Ar va K (mdt cach gan ding
coi nguyeén tir kh&i cta cdc dong vi trung v6i s6 khéi cua ching).
b) Trong truong hgp nay hay giai thich tai sao Ar ¢6 s6 don vi dién tich
hat nhan (s6 thi ty) nho hon K ma lai c6 nguyén tir khéi 16n hon ?

1.20. a) Khai lugng mol nguyén tir la gi ?
b) Hay cho biét quan hé giita nguyén tir khéi va kh6i lugng mol nguyén .
Cho thi du cu thé.

1.21. Khi dién phan 75,97 g NaCl (mudi an tinh khiét) néng chay nguoi ta thu
dugc 29,89 g Na (natri kim loai). Hay xdc dinh nguyén tir khéi cla clo
(cho biét nguyen tir khéi cta natri bang 22,99).

1.22. Liti ¢6 2 déng vi : 'Li, °Li. Clo c¢6 2 déng vi : >°Cl, *'ClL.

Hay viét cong thidc cua cédc loai phan tir liti clorua khac nhau.

1.23. Liti trong tu nhién c¢6 hai dong vi :

"Li (c6 nguyeén tir khéi coi 1a bing 7) chi€m 92,5% ;
®Li (c6 nguyeén tir khéi coi 1a bang 6) chiém 7,5%.
Hay tinh nguyén tit khéi trung binh cua liti.
1.24. Hay cho biét diéu khang dinh nao sau day khong ding ?
A. Chi c6 hat nhan nguyén tir oxi méi c6 8 proton.

B. Chi c6 hat nhan nguyén tt oxi mdi ¢6 § notron.

C. Chi c6 nguyén tir oxi m&i c6 8 electron.



Bai 4

1.25.

1.26.

1.27.

1.28.

1.29.

1.30.

1.31.

1.32.

CAU TAO VO NGUYEN TU

Hay cho biét diéu khéng dinh nao duéi day 1a diing ?

A. Trong mdt nguyén tu thi s6 notron luén ludén bang s6 electron.

B. Trong mot nguyén t thi s6 notron luén ludn bang s6 proton.

C. Trong mot nguyén t thi s6 proton luén luén béngbsc“i electron.

Hay cho biét quan hé gilra s6 don vi dién tich hat nhan Z véi s6 proton, véi
s6 electron, v6i s6 thit tu (cua nguyén t6 tuong Umg trong bang tuan hoan).

S6 electron cé trong nguyén tu clo (Z = 17) la
A. 35, B. 18. C.17. D. 16.
Chon dép 4n ding.

Cic i6p electron duge dac tnmg bang céc s6 nguyeén (goi 12 s¢ luong tir chinh)
n=1,2,3,4,.. vadugc dit tén bang cac chi cai.

a) Hay ghi tén 16p electron tng véicac lopn=1,n=2,n=3,n=4.

b) Hay sap xép cac 16p do theo thi tu tir trong ra ngoai.

Hay cho bi€t quan hé gita s6 nguyén n (n = 1, 2, 3, 4,...) dic trung cho

'16p electron va s6 phan 16p trong mbi 16p.

Hay cho bi€t 16p M c¢6 may phan 16p ?

A.1phanlép. B.2phanlép. C.3phanlép. D.4 phan lép.
Chon dap 4n ding.
a) Hay cho bi€t tén céc phan 16p thuoc 16p N.
b) Sap xép cac phan I6p d6 theo thd tu tang din ciia cac mic nang luong
tuong ung.
Hay cho biét s6 electron t6i da c6 thé phan bé trén :

— phan 16p s.

— phan 16p p.

— phén 16p d.

- phén 16p f.

Hay cho nhan xét vé quy luat clia céc s6 electron t6i da dé.



1.33.2) Hay cho biét quan hé gitta s6 nguyén n dac trung cho cdc 16p va sO
electron t6i da trén 16p twong Ung.
b) Hay cho biét s6 electron t6i da trén cac 16p K, L, M.
¢) Tuong trung mdi 16p electron bang mot dudng tron va moéi electron
bing mot chdm, hay vé so d6 mo ta s6 electron t6i da trén céac 16p K, L, M.
1.34. S6 electron t6i da c6 thé phan bé trén 16p O (n = 5) la
A. 25. B. 30. C. 40, D. 45. E. 50.

Chon dap 4n dung.

1.35. Hay viét c4c ki hiéu cha céc phan 16p thudc 16p M theo thit tu tang dan
cua cac mic nang lugng tuong ung.

Ba&i 5

CAU HINH ELECTRON NGUYEN TU

1.36. Hay viét ki hiéu cua tdt ca cac phan 16p thudc 4 16p dau K, L, M, N.
Hay viét ki hiéu cta cdc phan 16p d6 theo th tu tang dan cha cdc mifc
nang lugng. ,
Cho nhan xét vé thif tu cdc mitc nang lugng.

1.37. Hay cho biét thé nao 1a cau hinh electron clia nguyén tir va cach viét ciu
hinh dé.

1.38. Hay cho biét nguyén tac phan b cac electron trén céc 16p va phan 16p
(khi nguyén tir & trang thai co ban).
1.39. Hay viét cdu hinh electron cta neon (Ne), Z = 10 va agon (Ar), Z=18. +

Hay cho bi€t s6 electron I6p ngoai cung cua hai nguyén tir trén va dic
diém vé tinh chat hoa hoc cla chiing.

1.40. Hay viét c4u hinh electron cua cic ngliyén tr:

liti (Li), Z=3; beri (Be), Z = 4 ; nhom (Al), Z = 13.



1.41.

1.42.

1.43.

1.44.

1.45.

1.46.

Hay nhan xét vé s6 electron thudc 16p ngoai ciing cua cac nguyén i trén.
Céc nguyén t6 tuong tng thudc loai nguyén & gi (s, p hay d) ? Kim loai hay
phi kim ?

Hay vié€t cau hinh electron ctia cdc nguyén tir :

0xi (0), Z=8; flo (F),Z=9; nito (N), Z = 7.

Hay nhan xét vé s6 electron thudc 16p ngoai cling cta cic nguyén ti trén,
Céac nguyeén t6 tuong tng thudc loai nguyén t& gi (s, p hay d) ? Kim loai
hay phi kim ?

a) Tai sao trong nguyén ti hidro & trang thai co ban, mot electron duy
nh4t lai phan bé trén phan 16p 1s ?

b) Tai sao trong nguyén tir liti & trang thai co ban, 2 electron phan bd trén
phan 16p 1s va electron thit ba phan b6 trén phan 16p 2s ?

Hay viét c4u hinh electron cta cac nguyén ti :
hidro (H),Z=1; liti (Li),Z=3; natri (Na), Z=11.
Cho nhan xét vé sd electron thudc 16p ngoai cling cia cic nguyén tir trén.

Hay vi€t cdu hinh electron cua cac nguyén tlt ¢c6 Z = 3 dén Z = 10 va nhén
xét vé s6 electron thudc 1Gp ngoai ciing clia nguyén tif cic nguyén t6 trong
day dé.

Hay viét cdu hinh electron ca nguyén ti kali (K), Z = 19. Cho nhan xét
vé s8 electron thudc 16p ngoai cung.
Hay chon cau phat biéu ding :
a) 1322322p3 14 cdu hinh electron nguyén tir cua
A.B. B.C. C.N. D. O.
b) lsz2sz2p63$23p2 1a cau hinh electron nguyén tir ciia
A. Na. B. Al C. Si. D. ClL

0 lsz2sz2p63323p64s2 la cau hinh electron nguyén tir cla

10

A. ClL B. Ar. C. K. D. Ca.



Bai 6

LUYEN TAP: CAU TAO VO NGUYEN TU

1.47. Mot nguyén tir ¢6 s& hiéu nguyén tir 1a 16.

a) Nguyén tir d6 c6 bao nhiéu electron ?

b) Hay viét cong thitc biéu dién cau hinh electron ctia nguyén tir dé.

c) Ldp electron ngoai cing ctia nguyén tir d6 c¢6 bao nhiéu electron, d6 1a

nhimg electron gi ?

d) b6 1a nguyen tir cha mét nguyén td kim loai hay phi kim ? |

1.48. Th€ nao la nguyeén t§ s, nguyén té p, nguyén t6 d, nguyén t6 f ?

1.49.

1.50.

1.51.

1.52.

Mot s6 nguyén tir ¢6 c4u hinh electron nhu sau ;

A. ls22sz2p1 B. 1s°2s° C. 1322322p63323p6.
Héi nguyeén tlf nao 1a nguyén tir cia mot nguyén ts s ?
M6t s6 nguyén tlr c6 c4u hinh electron nhu sau :

A. 1322522p1 B. 1s°2s° C. 1322sz2p63sz3p63d6432.
a) Hoi nguyén tir nao l1a nguyén tir chia mot nguyén t6 p ?
b) Héi nguyén tir nao 1a nguyén tir cha mot nguyeén t6 d ?
Trong mét nguyén ti, tdng s6 c4c hat : proton, notron va electron 1a 28..
Biét rang s6 notron bing s6 proton cong thém mot.
a) Hay cho biét s& proton c6 trong nguyén ti.
b) Hay cho biét s6 khdi cta hat nhan.
c) Viét cdu hinh electron clia nguyén t.
d) Hay cho bi€t d6 1a nguyén tir ciia nguyén t6 nio ?
Hay cho biét s6 electron & 16p ngoai cing ctia cic nguyén tir c6 s6
electron l4n lugt bang :

a)3 b) 5 c)6 d) 8.

1.53. Dién tich clia electron q, = -1,602.1071°C (culong). Hay tinh dién tich

cta hat nhan nguyén tir cacbon ra don vi culong.

11



1.54.

1.55.

1.56.

1.57.

1.58.

12

Urani ¢6 hai dong vi chinh 1a §§5U va SggU. Hiay cho biét s6 notron trong

moi loai dong vi do.

Nguyén tir photpho ;5P ¢6 kh6i lugng m = 30,98u.
Hay chon cau phét biéu ding :
a) S6 khoi hat nhan cua photpho la
| A. 30,98. B. 31. C. 30,98 g/mol.
b) Nguyén tir khoi ctia P 1a .
A. 30,98. B. 31. C. 30,98 g/mol.
¢) Khai luong mol nguyén tit cua P 1a

A. 30,98. B. 31. C. 30,98 g/mol.

Cho biét s6 Avogadro N = 6,022.10%.

a) Hay cho biét 1 mol nhom, 10 mol nhém ¢é bao nhiéu nguyén i nhém (Al) ?
b) Biét rang 10 mol nhéom c6 khéi lugng bang 269,7 g, hdy tinh khoi
lugng mol nguyén tir cia nhom.

Liti tu nhién c6 hai dong vi : JLi va SLi.

Biét rang nguyén tir khoi trung binh cua liti tu nhién 1a 6,94.

Hoi thanh phan phan tram (%) cia mébi doéng vi d6 trong liti ty nhién ?
(Coi nguyén tlr khdi triing v6i s khdi).

Brom c¢6 2 déng vi : 12Br, ham luong 50,7% : S.Br, ham lugng 49,3%
(so v6i tdng khéi lugng ctia brom tu nhién).

Hiay tinh nguyén tr khdéi trung binh A ctia brom.

(Coi nguyén tu khoi trung véi s6 khoi).



Chuong 2. BANG TUAN HOAN CAC NGUYEN TO
HOA HOC VA DINH LUAT TUAN HOAN

Bai 7

BANG TUAN HOAN CAC NGUYEN TO HOA HOC

21. a) Chuki 1, chu ki 2, chu ki 3, méi chu ki ¢ bao nhiéu nguyén t6 ?
b) Chu ki 4, chu ki 5, méi chu ki ¢6 bao nhiéu nguyén & ?
¢) Chu ki 6 ¢6 bao nhiéu nguyén t6 ?
d) Cac chu ki nao 1a cdc chu ki nho6 (ngan) ? Cdc chu ki nao 1a cac chu ki
16n (dai) ?
2.2. Céc nguyén t6 hidro (H) va heli (He) thudc chu ki 1. Héi cac nguyén tir H va
He c¢6 may 1ép electron va 1ép electron ngoai cling c6 t6i da bao nhiéu electron ?
2.3. Céc nguyén to Li, Be, B, C, N, O, F, Ne thudc chu ki 2. Héi I6p electron
ngoai cung la 16p nao, cé tdi da bao nhiéu electron ?

2.4. Ciac nguyén té Na, Mg, Al, Si, P, S, Cl, Ar thudc chu ki 3.
Lép electron ngoai cung ¢ so6 electron tdi da la
A. 3. B. 10. C. 8. D. 20
Chon dép 4n diing.

2.5. Céc chu ki déu duogc bit dau bang cdc nguyén 6 gi va duoc két thic bang
cdc nguyén t6 gi ?

2.6. a) Bang tuin hoan c6 bao nhiéu cét, ¢6 bao nhiéu nhém va cdc nhém dénh
s6 nhu thé nao ?
b) Nguyén tr clia cdc nguyén t6 thudc cing mot cot ¢ dac diém gi ?

2.7. a) Kh6i cdc nguyén t6 s gém cic nhém nao, dugc goi la cdc nhém gi ?
b) Kh6i cic nguyeén t6 p g6m cdc nhém nio ?
c¢) Khoi cac nguyén t& d gébm ciac nhém nao ?

d) Khoi céc nguyén t6 f gém cac nguyén té nao ?

13



Bai 8

2.8.

2.9.

2.10.

2.1,

212

2.13.

2.14.

14

sU BIEN Ol TUAN HOAN CAU HINH ELECTRON
NGUYEN TU CUA CAC NGUYEN TO HOA HOC

Pai v6i cac nguyén td thudoc cdc nhém A thi nhiing electron cta 16p nao
trong nguyén tir quyét dinh tinh chat hod hoc cua nguyén t6 dé ? Céc
electron & 16p ngoai cung c6 phéi la cdc electron hod tri khong ? Hay cho
mot thi du.

Hiy cho biét quan hé giita s§ thif tu cia cdc nhom A va s6 electron & 16p
ngoai cung cua cic nguyén tir trong nhom.

Nito (N) thudéc chu ki 2, nhém VA, hdy viét cdu hinh electron cua 16p
ngoai cung.

Heli (He) chi ¢6 2 electron & 16p ngoai cung, tai sao heli lai duge x€p vao
nhém VIIIA ?

Viét cdu hinh electron 16p ngoai cung cia nguyén tlr cic nguyén 6 thudc
nhém VIIIA (He, Ne, Ar, Kr, Xe, Rn).

Hiy cho biét dac diém vé cdu hinh electron 16p ngoai cung cua cic
nguyén tir trén va tir d6 cho biét dac diém vé tinh chit chia cdc nguyén t&
tuong Ung. '

Viét cdu hinh electron 16p ngoai cung cua nguyén tir cic nguyén td thudc
nhém IA (H, Li, Na, K, Rb, Cs, Fr).

Hay cho biét diac diém vé cdu hinh electron 16p ngoai cung cha cic
nguyén tir trén va tir d6 cho biét dac diém vé tinh chat clia cic nguyén to
tuong ung.

Viét cdu hinh electron 16p ngoai cung cia nguyén tir cdc nguyén t6 thuoc
nhém VIIA : flo (F), clo (Cl), brom (Br), iot (I), atatin (At).

Hiy cho biét dic diém vé c4u hinh electron 16p ngoai clng cia cac’
nguyén t trén va tir dé cho biét dac diém vé tinh chat cua cic nguyeén t6
tuong (ng. '

Hay cho biét nguyén nhan su bién déi tudn hoan tinh chat cla cac nguyén to.



v 28246
2.15. Nguyén tir ciia nguyeén t6 X c6 cau hinh electron : 1s“2s" 2p".

2.16.

247,

2.18.

2.19.

Hay cho biét s thi tu ctia nguyén t6 X. Trong bang tudn hoan, X thudc
chu ki thtt may va thugc nhém nao ? Cic nguyén t6 thudéc nhém nay co
tén chung la gi ?

Mot nguyeén t6 ¢ s6 thi tu Z = 11.

Hay viét c4u hinh electron nguyén tir cha nguyén t6 dé va tir cdu hinh
electron hdy cho bi€t nguyén t6 d6é thudc chu ki thit mdy va thuéc nhom
nao ? Céc nguyén td thuoc nhém nay c6 tén chung la gi ?

Nguyén t6 X ¢6 s6 thit tu Z = 8.

Hiy chon céu phat biéu ding :

a) Nguyén tir cua nguyén t6 X c6 cfu hinh electron la

A. 152252 2p3. B. 1s° 25 2p5.
C. 1s' 257 2p5. D. 1s% 25 2p4.
b) Nguyén t6 X thudc chu ki
Al B. 2. C.3 D. 4.
c¢) Nguyén t6 X thudc nhém
A IA. B. IIA. C. VIA. D.IVA.

Nguyén t6 X thudc chu ki 3, nhém IIA.
Nguyén tir cia nguyén t6 X ¢é cau hinh electron la
A. 1s% 25% 2p® 3s. B. 1s” 25 2p°.
C. 152 25° 2p5 3p4. D. 1s% 25 2p6 35,
Hay chon dép 4n diing.
Nguyén tir cua nguyén td X ¢6 c4u hinh electron : 152 25 2p6 35 3p3.
Hay chon cau phat biéu ding :

a) SO electron 16p ngoai cling cua X la

A. 3. B. 2. C.6. D. 5.
b) X thudc chu ki

Al B. 2. C. 3. D. 4. E. 5.
¢) X thuéc nhém

A.IA. B. VA. C. IIIA. D.IVA.

15



Bai 9

2.20.

2.21,

2.22,

2.23.

2.24,

16

sU BIEN bOI TUAN HOAN TINH CHAT -
CUA CAC NGUYEN TO HOA HOC.
PINH LUAT TUAN HOAN

Xét cac nguyén t6 thudc cdc nhém A.

a) Trong cling mot chu ki, khi di tir trdi sang phai theo chiéu tang cua dién
tich hat nhan thi s6 electron hoa tri bi€n thién thé nao ?

Hay viét cdu hinh electron 16p ngoai cung cla nguyén tir cdc nguyén to
thudc chu ki 2.

b) Trong cung mot nhém, khi di tir trén xudng dudi thi s6 electron hoa tri
bién thién thé nao ?

Hay viét c4u hinh electron 16p ngoai cling cua nguyén ti cic nguyén to
thuéc nhém IA. ' '

Xét cac nguyén t6 thudc cdc nhém A.

a) Trong cuing mot chu ki, khi di tir trai sang phai theo chiéu tang cta dién
tich hat nhan thi ban kinh nguyén t{ bién thién th€ nao ? Giai thich.

b) Trong cing mét nhém, khi di tir trén xudng-dudi thi ban kinh nguyén tu
bién thién thé€ nao ? Giai thich.

Xét cac nguyén t6 thudc cdc nhém A.

a) Trong cung mot chu ki, khi di tu trdi sang phai, d® am dién cua céc
nguyén tu bién thién thé€ nao (khong xét cac khi hi€ém) ? Giai thich.

b) Trong cung mot nhém, khi di tir trén xuéng dudi, do am dién cla céc
nguyén tu bién thién th&€ nao ? Giai thich.

Theo quy luat bién thién do am dién trong bang tudn hoan, nguyén tr cla

nguyén té nao c6 do am dién 16n nhat (khong xét cac khi hiém) ? Tai sao ?

Hiay sap xép céc nguyén t6 sau day theo thi tu tang dan ctia ban kinh
nguyén t : Cl, Al, Na, P, F. '



2.25. Hay sap xép cac nguyeén t6 sau day theo thit tv tang dan do am dién cua
nguyén tr : Cl, Al, Na, P, F. 7

2.26. Day nguyén t6 nao sau day sip x€p theo chiéu tang dan cla ban kinh
nguyén tu ?

A.Be, F, O, C, Mg. B. Mg, Be, C, O, F.
C.F, O, C, Be, Mg. D. F, Be, C, Mg, O.

2.27. Trong c4c nguyén t6 sau day :

A. Al B. P C.S D.K E. Na,
nguyén tir cha nguyén t6 nao c¢6 ban kinh 16n nhat ?

2.28. Day nguyén t6 nao sau day sip xép theo chiéu ting din do am dién cua
nguyeén ti ?

A.Li, F, N, Na, C. B. F, Li, Na, C, N.
C.Na, Li,C,N, F. ‘D. N, F, Li, C, Na.

2.29. Trong cac nguyén t6 sau day :

A.B B.N C.0 D. Mg E. Ca,
nguyén tir cua nguyén té nao c6 do am dién 16n nhit ?

2.30.a) Hay cho bi€t quan hé giira tinh kim loai va tinh phi kim cia mot
nguyén to.

b) Hay cho bi€t su bi€n thién tinh kim loai va tinh phi kim cua cdc nguyén .
to trong bang tudn hoan cdc nguyén t6 hoa hoc (chi xét cidc nguyén t&
thudc cac nhém A).

2.31. a) Hay cho biét quan hé giita tinh phi kim va d6 &m dién cia mot nguyén 6.
b) Hay cho biét quan hé giita su bi€n déi d6 am dién va su bién déi tinh
phi kim cuia cdc nguyén & (thudc cdc nhém A) trong bang tudn hoan cdc
nguyén t6 hod hoc.

2.32. Hay viét cong thitc oxit cao nhét ctia cac nguyén t6 thudc chu ki 2 va cac
nguyén t6 thudc chu ki 3.

2.33. Trong cung mét chu ki, khi di tir trai sang phai, tinh bazo clia céc oxit va
hidroxit chia cdc nguyeén t6 bién thién nhu thé nao ?

28T HOA10.C - A 17



Bai 10

2.34.

2.35.

2.36.

2.37.

2.38.

2.39.

18

Y NGHIA CUA BANG TUAN HOAN
CAC NGUYEN TO HOA HOC

Nguyen ti X cé s6 thit tu 1a 20, thudc chu ki 4, nhém IIA.

a) Hay cho biét s6 proton, s electron trong mot nguyén tir X.

b) Hay viét cdu hinh electron cua nguyén to X.

c) Nguyén t X c¢6 mdy 16p electron va bao nhiéu electron & 16p ngoai cung ?

Nguyén t6 X c6 cdu hinh electron nguyén tu : 1s 2s° 2p6 35 3p2.
a) Hoi s6 proton c¢6 trong nguyén tu, s6 thi tu cua nguyén t6 trong bang
tuan hoan ?
b) Hoi s6 16p electron va s§ electron & 16p ngoai cung ?
¢) Nguyén t6 X thudc chu ki thu may va thuéc nhém nao ?
Trong bang tuidn hoan cic nguyén td, nhom gém nhiing nguyén t6 kim
loai dién hinh la nhém

A. IIIA. B. VA. C. VIIA. D.IA. E. IVA.
Chon dap 4n ding.
Trong bang tudn hoan céc nguyén t3, nhom gém nhitng nguyén té phi kim
dién hinh 1a nhém

A.IA. B.IIA . C. VIIA. D. VA. E. IIIA.
Chon dép 4n dang. '

Chon cau phét biéu diing :

Trong bang tudn hoan céc nguyén t§ (khong ké nguyén t6 franxi, Fr,
khong bén) thi
a) nguyén to cé tinh kim loai manh nhat la

A. hidro (H). B. beri (Be).

C. xesi (Cs). D. photpho (P).
b) nguyén t6 ¢6 tinh phi kim manh nhat la

A. flo (F). B. brom (Br).

C. photpho (P). D. iot (I).

a) Hay so sanh tinh kim loai ciia magie (Mg), Z = 12, v61 nguyén t5 ding
trudc : natri (Na), Z = 11, va nguyén t6 ding sau : nhom (Al), Z = 13.

2BT HOA10.C .



b) Hay so sénh tinh kim loai cia magie (Mg), Z = 12, v&i nguyén t6 ding
trén (trong cling mot nhém) : ber (Be), Z = 4, va nguyén t6 dung dudi :
canxi (Ca), Z = 20.

2.40. Nguyén t6 X hop véi H cho hop chat XH,. Oxit cao nhit cia né chira
53,3% oxi vé khoi lugng.
a) Hoi s6 khoi cua X (coi s6 khoi trung véi nguyén tir khoi).

b) X 1a nguyén té nao ?

Bai 1l

LUYEN TAP: BANG TUAN HOAN, SU BIEN bOI
TUAN HOAN CAU HINH ELECTRON NGUYEN TU
VA TINH CHAT CUA CAC NGUYEN TO HOA HOC

2.41. Hay viét cdu hinh electron 16p ngoai cling clia nguyén tir cdc nguyén to
thudc chu ki 3.

Na(Z=11), Mg (Z = 12), Al (Z = 13), Si(Z=14),
P(Z=15), S(Z = 16), Cl(Z=17).

2.42. Hay viét cau hinh electron 16p ngoai cing clha nguyén tir cdc nguyén to
thuéc nhém IIA. _ .

Be (Z = 4), Mg (Z = 12), Ca (Z = 20), Sr (Z = 38),
Ba (Z = 56), Ra (Z = 88).

2.43. C4c nguyén t6 thudc cdc nhém B (tir IB dén VIIIB) c6 mat trong cic chu
ki nhé khéng ?

2.44. Trong tu nhién, nguyén t6 bo c6 2 déng vi : !B, nguyén tir khéi coi la
bang 11, thanh phdn 80,1% ; 'B, nguyén ti khéi coi la bang 10, thanh
phan 19,9%. Hay tinh nguyén tir khéi trung binh clia nguyén t6 bo trong
tu nhién. )

2.45. Mot nguyeén t6 X & nhém VIA| chu ki 3.

a) Hay viet cau hinh electron nguyeén tir ctia nguyén 16 X.
b) Hay cho bi€t s6 thi tu cha nguyén t6 X trong bang tuin hoan céc
nguyén to6 hod hoc.

19



2.46.

2.47.

2.48.

2.49.

2.50.

20

Nguyén to X (thuéc nhém A), ¢6 cdu hinh electron 16p ngoai cung cla
nguyén tu la 3523p6.
a) Hay viét cau hinh electron nguyén tu (ddy du) cta X.
b) Hay cho biét s6 thit tu cua nguyén t6 X trong bang tuian hoan cac
nguyén to hod hoc.
Trong cac nguyén t6 sau day :

A.O B.F C.B D.N E. Al
nguyén tir cia nguyén t6 nao ¢ ban kinh 16n nhat ?

Cho cac nguyéh t6: Ca,C, F, O, Be.
a) Ddy nguyén t6 nao sau day sap xép theo chiéu tang ddn d6 am dién cia
nguyén tu ?

A.C, F, Ca, O, Be. B.Ca, Be,C, O, F.
C.F, O, C, Be, Ca. D. O, C, F, Ca, Be.
b) Day nguyén t6 nao sau day sip xé€p theo chiéu ting dan cua béan kinh
nguyén tir ? _
A.C,F, O, Be, Ca. ' B.Ca,Be,C,O,F.
' C.F,C,0,Ca,Be. D.F, O, C, Be, Ca.

a) So sanh tinh phi kim cta Si (Z = 14) v6i Al (Z = 13) va P (Z = 15).
b) So sanh tinh phi kim cta Si (Z = 14) v6i C (Z = 6) va Ge (Z = 32).
Khéi lugng clia nguyén tir beri (Be) bang 9,012u.
Hay chon cau phat biéu diing :
a) Nguyén tir khoi clia beri bang

A.9. . B.9,012. C. 9,012 g/mol.
b) S6 khdi hat nhan nguyén tir beri bang

A.9. B. 9,012, - C. 9,012 g/mol.

¢) Khai lugng mol nguyén tir beri bang
A.9. B. 9,012. C. 9,012 g/mol.



Chuong 3. LIEN KET HOA HQC

Bai 12
LIEN KET ION — TINH THE ION
3.1. Dién tich cua electron va dién tich cia proton (tfﬁh ra culong, C) bang

3.2.

33.

34,

3.5.

3.6.

bao nhiéu ?

Hay cho biét tén goi va ki hiéu cta cac dién tich d6 ?

a) Hay cho biét quan hé gilta s6 proton va sd electron trong nguyén ti.
Tai sao nguyén tu lai trung hoa dién ?

b) Khi nguyén tit nhan thém hay nhudng di mot s6 electron thi phan ti
con lai ¢c6 mang dién tich khong va dugc goi 1a gi ?

Nguyén tir liti (Z = 3) ¢6 bao nhiéu proton, bao nhiéu electron ?

Khi nhuong di moét electron thi ion dugce hinh thanh mang dién tich duong
hay am ? '

Ion d6 thudc loai ion gi ? Cho biét tén cua ion dé.

Hay viét phuong trinh dién ta qud trinh hinh thanh ion néi trén.

Nguyén tur flo (Z = 9) c6 bao nhiéu proton, bao nhiéu electron ?
Khi nhan thém moét electron thi ion dugc hinh thanh mahg‘ dién tich duong
hay am ?
Ion d6 thudc loai ion gi ? Cho biét tén cua ion dé.
Hay viét phuong trinh dién ta qua trinh hinh thanh ion noi trén.
Hay viét cadc phuong trinh dién ta su hinh thanh cac ion sau :
Na*, Mg™*, AI**, €17, 0%, §%.
Trong hai loai nguyén t6 1a kim loai va phi kim thi loai nguyén t6 nao dé
nhan electron, loai nguyeén t6 nao d&€ nhudng electron ? Cho thi du.
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3.7.

3.8.

3.9.

3.10.

3.11.

3.12.

3.13.

3.14.

22

Vi€t c4u hinh electron nguyén tit cha cdc nguyen td sau day : Al, Mg, Na, Ne.
Tir cac cau hinh d6 hdy cho bié€t cic nguyen tir Al, Mg, Na, mdi nguyén tu
nhuong mdy electron thi ¢6 cdu hinh electron giong nhu cia khi hiém Ne.
Hay cho biét tai sao cac nguyeén tlr kim loai lai ¢6 khuynh huéng nhudng
electron dé tr& thanh céc ion duong ?

Hay viét cdu hinh electron nguyén ti ca cac nguyén t6 sau day : O, F, Ne.
Tir cdc cdu hinh d6 hay cho biét cac nguyén tir O, F, mdi nguyén tu nhan
thém mdy electron thi ¢6 cdu hinh electron giéng nhu cta khi hiém Ne
dimng sau.

Hiy cho biét tai sao cdc nguyén ti phi kim lai ¢c6 khuynh hudng nhan
thém electron dé tr& thanh cdc ion am ?

Hay viét cau hinh electron nguyén tir cia heli (He) va cdu hinh electron
ciia céc cation : Be**, Li*.

So sanh cau hinh electron cua cdc cation d6 vdi ciu hinh electron nguyén
tr cia He va cho nhan xét.

Hay viét cdu hinh electron nguyén tir cua agon (Ar) va cau hinh electron
cua cdc cation : Ca2+, K*.

So sanh c4du hinh electron cia céc cation dé v6i cdu hinh electron nguyén
t cua Ar va cho nhan xét.

Hay vié€t cau hinh electron nguyén tr ciia agon (Ar) va cdu hinh electron
ca c4c anion : §*, CI™.

Hay so sdnh cdu hinh electron cua céc anion d6 véi cdu hinh electron
nguyén tir cua Ar va cho nhan xét.

a) Hay cho bi€t c6 hién tugng gi xay ra khi cho clo (thuong & dang Cl,)
tdc dung vdéi natri va hay giai thich su hinh thanh lién két ion trong phén
tir NaCl. _

b) Hay cho biét the nao 1a lién két ion va ban chat luc lién két jon 1a gi ?
a) Tai sao cdc hgp chdt ion lai thudng ton tai ¢ trang thdi tinh thé ?

b) Hay vé& so dé mang tinh thé NaCl va hay mo ta su phan bg céc ion
trong mang tinh thé dé.

Hay cho biét tinh chét chung cua céc hgp chat ion.



Bai 13

LIEN KET CONG HOA TRI

3.15.a) Hay giai thich su lién két gitra hai nguyén tt H tao thanh phan t H,,
gilta hai nguyén ti Cl tao thanh phan tu Cl,.

b) Thé nao la lién két cong hoad tri ?

3.16. a) Hay biéu dién céc lién két trong cdc phan ta H,, Cl,, N, bing cong thic
electron va bang cong thitc cdu tao.

b) Hay cho biét thé nao la lién két don, thé€ nao la lién két ba, cho thi du.

3.17. a) Thé nao 1a lién két cong hod tri khong phan cuc (khong cuc) ?
b) Th& nao la lién k&t cong hod tri phan cuc (cé cuc) ? Mbi trudng hop
hdy cho hai thi du va biéu dién c4c lién két bing cong thic electron.

3.18. Hay gidi thich su hinh thanh phan tir khi cacbonic (CO,).

3.19. Hay viét cong thirc electron va cong thic cdu tao cua cac phan tu H,O,
NH; (khong can chi § dén cdu tric khong gian).

3.20. Hay cho biét tinh chat chung cta cdc chat ¢6 lién két cong hod tri.

3.21. Hay cho biét quan hé gitta d6 am dién va su hinh thanh lién két ion, lién
két cong hod tri.

3.22. Hiy viét cong thitc electron va cong thiic cau tao ciia cac phan ti sau :

Brz, CH4, H20, NH}, C2H6

3.23. Trong céc hop chit sau day :
A.LiCl, B.NaF, C.KBr, D. CaF,, E. CCl,,

hop chit nao c6 lién két cong ho4 trj ?

23



3.24. Trong cac hgp chat sau day :
A. HCl, B H20, C. NH3, D. CC14, E CSF’
hgp chét nao la hgp chét ion ?

3.25. C4c nguyén t6 thuéc nhém VIIA gém nhimg nguyén t6 nao ?
Nguyén tir cia cac nguyén t6 thudc nhém nay cé bao nhiéu electron
hod tri ?
Khi hai nguyén tir chia cing mot nguyén t§ thuoc nhom nay lien két véi
nhau tao thanh phan tir thi méi nguyén tr phai gép bao nhiéu electron, tao
thanh may lién két, tai sao ? Cho thi du.

3.26. Cong thic nao sau day la cong thirc cau tao ding cta hgp chat C;Hg ?

Ty T
A. H-C=C-C-H B. H—C:C—(II—H
| :
H H
H H H

| I

C H-C=C=C-H
I
H

3.27. Cong thic electron diing cua hgp chat PH; la

A. H:P:H B. H:P:H C. H:P:H
H H H
Chon dap 4n ding.
3.28. Hay viét cong thirc cdu tao cla cac hgp chat :
CH,, CO,, C,Hg, C,H,, C,H,.
Trong cdc hop chat trén, cacbon c6 thé tham gia may lién két cong hod tri ?
Tai sao ?

3.29. Hay viét cong thitc c4u tao cia céc chat : H,, HCI, HBr, NHj.

Trong cédc chdt trén, hidro c6 thé tham gia mdy lién két cong hod tri ?
Tai sao ?

3.30. Trong s6 cdc chat sau day :
Cl,, Ca0, CsF, H,0, HCI,
chat nao cé lién két ion, chat nao cé lién két cong hoa tri ?

24



Bai 14

TINH THE NGUYEN TU VA TINH THE PHAN TU

3.31. a) Tinh thé nguyén tir dugc c4u tao tir cdc ion, nguyén ti hay phan tir ?
b) Hay cho biét loai lién két trong tinh thé nguyeén tir.
¢) Hay cho biét cac thi du vé tinh thé nguyén tu.
d) Hiy cho biét tinh chat chung cta céc tinh thé nguyen ti. -

3.32. a) Tinh thé kim cuong dugc c4u tao tir nhimg nguyén tu gi ?
b) Hay cho biét dac diém vé lién két va cau tric cha cdc nguyén tir trong
tinh thé kim cuong.

3.33. a) Tinh thé phan t&r dugc cdu tao tir cdc ion, nguyén tir hay phan tir ?
b) Hay cho biét loai lién két trong tinh thé phan tu. '
c) Hay cho biét c4c thi du vé tinh thé phan ti.
d) Hay cho biét cic tinh chat chung cha cdc tinh thé phan tir.

3.34. Trong céc tinh thé sau day : iot, bang phién, kim cuong, nuéc da, silic,
tinh thé nao 12 tinh thé nguyén ti, tinh thé ndo 1 tinh thé phan tir ?

3.35. Hay cho biét dac diém vé cdu triic va lien két trong tinh thé iot.

Bai 15

HOA TRI VA SO OXI HOA

3.36. a) Hoa tri cia mot nguyén té trong cac hgp chat ion duge goi 1a gi ?
b) Hay so sénh hod tri clia c4c kim loai trong céc hgp chat : NaCl, CaF,.
3.37.a) Hod trj cia mdt nguyén 6 trong cdc hgp chit cong hod tri dugc goi
la gi ?
b) Hay so sanh hoa tri caa oxi (O) va cua nitg (N) trong cac hgp chit :
H,0, NH,.
3.38. a) Hay cho bi€t quan hé giira s6 lien két cong hod tri cia mot nguyén tir
trong phén tir va cong hod tri chia nguyén to tuong img.
b) Hay vi€t cong thic cdu tao cia NH, va cho biét cong hod tri cia nitg
trong hop chat do.
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3.39.

3.40.

3.4,

3.42.

3.43.

3.44.

Bai

Hay viét cong thic cdu tao ctia céc hop chat : CO,, C,Hg, C3Hg, HCHO.

Hay cho bi€t cong hod tri clia cacbon trong cdc hgp chat dé.

a) Hay cho biét s6 oxi hod cla cdc nguyeén t§ : H, N, O, Na, Ca trong cac
don chat H,, N,, O,, Na, Ca.

b) Hay cho biét téng s s6 oxi hod clia cdc nguyén tir oxi va hidro trong
phan tu H,O.

Hay cho biét s6 oxi hod ctia hidro trong céc hop chit sau day :
HCl, HF, H,0, CH,, NaH, KH, MgH,, CaH,, CsH.

Hay cho biét s6 oxi hod cua clo trong céac chét sau :
HCl, Cl,, ClL,0, Cl,0;, Cl,0s, ClL,0;.

Hay cho biét cong hoé tri va s6 oxi hod clia cacbon trong cdc hop chat sau day :
CH,, C,He, C,H,, C,H,, HCHO, HCOOH.

S6 oxi hoéd ciia mangan (Mn) trong hop chat KMnO, la
A +1. B. 1. C.-5. D. +7. E.-7.
Chon dap 4n ding.

16

3.45.

3.46.
3.47.

3.48.

26

LUYEN TAP: LIEN KET HOA HOC

S6 oxi hod ctia clo (Cl) trong hgp chat HCIO; la
Al +1. B. 2. C. +6. D. +5. E. +7.
Chon dép én ding.
Hay tinh s6 oxi hod cua crom (Cr) trong hgp chédt K,Cr,O;.
Hay tinh s6 oxi hod ctia luu huynh (S) trong hgp chat H,SO,.

S6 oxi hod cta nito trong NO;, NO3, NH; lan lugt la :
A, =343, 45, B. +3,-3,-5.
C.  +3,+5, -3, D. +4, +6, +3.
Chon dép 4n ding.



2— 2- 14 h
3.49. S6 oxi hod ciia Iuu huynh (S) trong H,S, SO,, SO37, SOZ™ lan lugt la :
A. 0, +4, +3, +8. B. -2, +4, +6, +8.
C. =2, +4, +4, +6. D.  +2,+4,+8,+10.
Chon dédp an ding.
3.50. S6 oxi hod clia Mn trong cdc don chat, hop chat va ion sau day : Mn, MnO,
MnCl,, MnOj 14n luot 1a :
A, +2,-2,-4,+8. B. 0,+2,+4, +7.
C. 0,-2,-4,-7. D. 0,+2,-4,-7.
Chon dap 4n dung.
3.51. Hay cho biét su khac nhau vé lién két hod hoc trong cdc tinh thé ion, tinh
thé nguyén tl va tinh thé phan tu.
3.52. Hay cho biét su khic nhau vé c4c cdu ti (cdc hat tao nén tinh thé) trong
tinh thé ion, tinh thé nguyén tt, tinh thé phan ti.
3.53. Hay cho biét su khac nhau vé tinh ch4t gilta tinh thé nguyén tit va tinh thé
phan tir. .
3.54. Hay viét cong thic cfu tao ctia cac phan tit : N, CH4,. NH;, H,O0.
Dua vao quy tic bién thién do am dién cua cdc nguyén t& trong mot
chu ki, hay cho biét trong céc phan ti néi trén, phan t nao cé lién két
khong phan cuc, phan tir nao c6 lién két phan cuc manh nhat.
3.55. Cho day oxit sau day :
Na,O, MgO, Al,O;,  SiO,, P,0s, SO;, Cl,04.
Biét rang do am dién cla c4c nguyén t6 :
Na, Mg, Al, Si, P, S, Cl, O
lan lugt bang : 0,93 ; 1,31; 1,61; 1,90; 2,19; 2,58; 3,16; 3,44.
Hay du dodn trong cdc oxit d6 thi lién két trong cac oxit nao la lién két
ion, lién két cong hoa tri c6 cuc, lién két cong hod tri khong cuc ?
3.56. Hay cho biét s6 oxi hod cta céac kim loai trong céc hop chit sau day :
LiBr, NaCl, KI, MgCl,, CaO, BaF,.

3.57. a) Hay cho biét s6 oxi hod ctia O trong cdc hop chit :
Na20, Cao, A1203, H202, on
b) Hay cho bi€t trong trudng hop nao thi oxi c6 s§ oxi hod bing -2,
bing —1, bang +2. :
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Chuong 4. PHAN UNG OXI HOA - KHU

Bai 17

PHAN (NG OXI HOA - KHUS

4.1. Céc cau sau, cau nao ding ? Cau nao sai ?
1) Khi mgt chat oxi hoa tiép xic véi mot chadt khir phai xay ra phan ng
oxi hod — khu.
2) Trong céc phan img hod hoc, kim loai chi thé hién tinh khi. -
3) Mot chét chi c6 thé thé hién tinh khir hoac chi ¢6 thé thé hién tinh oxi ho4.
4) S6 oxi hoa cua mot nguyén td bao gio ciing 1a s6 nguyén, duong.
+3 +2 )
4.2. Phanimg Fe + le > Fe biéu thi qud trinh nao sau day ?
A. Qua trinh oxi hoa.
B. Qu4 trinh khir.
C. Qua trinh hoa tan.
D. Qua trinh phan huy.

4.3. Cho cac qua trinh chuyén déi sau day :

a) SO3 ﬂ) H2$O4 d) KCIO3 - KC]O4
b) H2$O4 e 802 e) KNO3 e KN02
C) HNO3 e N02 g) FCC12 - FCC13

Hay cho biét trong qua trinh nao c¢6 phan mg oxi hod — khir x4y ra ?
4.4. Theo quan niém méi, qua trinh oxi hod 12 qua trinh

A. thu electron.

B. nhudng electron.

C. két hop véi oxi.

D. khu bo oxi.

Chon dap an ding.
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4.5.
4.6.

4.7.

4.8.

4.9.

4.10.

Néu mot s6 qué trinh oxi hoa — kiir thuong gap trong doi song hang ngay.

S6 mol electron can dung dé khir 0,75 mol Al,O; thanh Al la
A. 0,5 mol.
B. 1,5 mol.
C. 3,0 mol.
D. 4,5 mol.
Chon ddp an dung.

Trong phan ung : 2Na + Cl, — 2NaCl, cac nguyén ti Na
A. bi oxi hod.
B. bi khir.
“C. vira bj oxi hoa, vira bi kh.
D. khong bi oxi hod, khong bi khur.

Cho phan tng : M,O, + HNO; - M(NO3); + .
Phan g trén thuoc loai phan tng trao déi khi x c6 gid tri 1a bao nhiéu ?
A x=1.

B. x=2.
. C. x=1hoac x = 2.
D. x =3, '
Chon dap 4n dang.

Cho so d6 phan dng sau :
H,S + KMnOy4 + HySOy(j03ng) = H,0 + S + MnSO4 + K,SO4

Hé s6 cta cdc chat tham gia trong PTHH cta phan ung trén 1an luot 1a

A. 3,2,5.

B. 5,2,3.

C.2,2,5.

D. 5,2, 4.
Chon dédp an ding.

Trong cédc phan tmg sau, chat nao 1a chat oxi hoa ? Chat nao la chat khir ?
a) 2Na + S — Na,S
b) Zn + FeSO4 — ZnSO, + Fe
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4.11.

Hoan thanh PTHH cua cédc phan dng khi suc khi SO, vao dung dich H,S
va dung dich nudc clo. Trong céc phan tng d6, SO, dong vai tro chat oxi
hod hay chat khir ?

1) SO, + H,S - S + H,0
2) SOZ + Clz + Hzo —> H2504 + HCl

Lap PTHH cla céc phan ung oxi hod — khir sau day theo phuong phap

4.12.
thang bang electron :
a) Cho MnO, tac dung v6i dung dich axit HCI dac thu duge Cl,, Mn(l,
va H20
b) Cho Cu tdc dung v6i dung dich axit HNO; dac, nong thu dugc
CU(NO3)2, N02 va Hzo
¢) Cho Mg tac dung véi dung dich H,SO4 dac, néng thu dugc MgSQO,, S
va H,0.
Bai 18
PHAN LOAI PHAN UNG TRONG HOA HOC vO CO
4.13. Trong 4 phan tng dudi day, phan @ng nao khong c6 su thay déi s6 oxi hod

30

clia cac nguyén tg ?

A. Su tuong tac cua natri clorua va bac nitrat trong dung dich.
B. Su tuong tdc cla sat véi clo.

C. Su hoa tan k&m trong dung dich H,SO, loang.

D. Su phan huy kali pemanganat khi dun nong.



4.14. Trong phén tng : Zn + CuCl, = ZnCl, + Cu, Cu** trong déng (II) clorua
A. bi oxi hod.
B: bi khir.
C. vira bi oxi ho4, vira bi khu.
D. khong bi oxi hod, khong bi khir.
Chon dap én ding
4.15. Trong cdc phan iing sau, 6 phan iing nao NH; déng vai tro chat oxi hod ?
A. 2NH, + 2Na — 2NaNH, + H,
B. 2NH; + 3Cl, - N, + 6HCI
C. 2NH; + H,0, + MnSO, — MnO, + (NH,),SO,
D. 4NH; + 50, - 4NO + 6H,0

4.16. Phan ing nao dudi day thuéc loai phan ing oxi hoa — khir ?
A. 4Na+ O, —  2Na,O
B. Na,0 +H,0 — 2NaOH
C. NaCl + AgNO; — AgCl{ + NaNO,
D. Na,CO5 + 2HCl — 2NaCl + CO,T + H,0
4.17. Dua vao d4u hiéu nao dé nhan biét mot phan tng hod hoc cé phai 1a phan
g oxi hod — khit hay khong ?
Viét PTHH ciia 3 phan ing oxi hod — khir.
Viét PTHH coa 3 phan dng khong phai 1a phan ting oxi hod — khtr.
4.18. Trong céc phan ting duéi day, phan ting nao khong phai la phan ung oxi
hod — khir ?
A. Fe +2HCI — FeCl, +H,T
B. FeS+2HCl — FeCl, + H,ST
C. 2FeCl3 + Cu — 2FeCl, + CuCl,
D. Fe + CuSO4 — FeSO, + Cu
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4.19. Trong phan img : Cl, + 2NaOH — NaCl + NaClO + H,0, phan tit clo
A. bi oxi hod. '
B. bi khu.
C. khong bi oxi hod, khong bi khir.
D. vira bi oxi ho4, vira bi khir.

Chon dép an ding.

4.20. S5 oxi hod cua clo trong axit pecloric HClO,4 1a
A. +3. B. +5. C. +7. D. -1.
Chon dap 4n dung.

Bai 19

LUYEN TAP: PHAN UNG OXI HOA - KHUf

4.21. Theo quan niém mdi, su khur 1a
A. su thu electron.
B. su nhuong electron.
C. su két hgp véi oxi.
D. su khir bo oxi.
Chon dép 4n diing.
4.22. Trong cac phan tng hoa hoc, cdc nguyén tir kim loai
A. chi thé hién tinh khir.
B. chi thé hién tinh oxi ho4.
C. c6 thé thé hién tinh oxi hod hoac thé hién tinh khir.
D. khong thé hién tinh khir hoac tinh oxi hoa.
Chon dép an ding.
4.23. Cho céc phan (ng sau :
KCl + AgNO; —— AgCI{ + KNO; 0

2KNO; —"— 2KNO, + 0,1 )
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CaO+3C ——
2H,S + SO, ——>
CaO + Hzo >

2FeCl, + Cl,——

lO

CaCO;  ——»
[0

CuO + H2 —_—>

A. (1),(2),(3), (4), (5)

B. (2), (3), (4), (5), (6)

C. (2), (3), (4), (6), (8)

D. (4), (5), (6), (7), (8).

4.24. Cho céc phan ing :

caCO; —
SO, + H,0 —
2Cu(NO3), — >
Cu(OH),
2KMnO, —“

NH,

A. (1), (2), (3).

B. (4), (5), (6).

C. (3), (5).

D. (4), (6).

Chon dép an ding.

4.25. Cho so d6 cua cdc phan tmg oxi hod — khir sau day :

o
A. KCIO; —— KCl+0y1

3BT HOA10.C - A

CaC, + CO

3S + 2H,0
Ca(OH)2
2FeCl;

CaO + CO,

Cu + H20 ‘

Day nao sau day chi gom cdc phan ting oxi hoa — khir ?

CaO + CO,1T
H,S0,

2Cu0 + 4NO, + 0,7
CuO + H,0
K,MnO,4 + MnO, + O,

NH, + HCl
Céac phan tng thudc loai phan tmg oxi hod — khtr 1a

3)
(4)
()
(6)
(7
(8)

(1)
(2)
(3)
(4)
(5)
(6)
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4.26.

4.27.

4.28.

4.29.

4.30.

34

B. KMHO4 - KQMHO4 + MHOQ + OzT

t

C. KNO; —— KNO,+0;,

D. NH,NO; —“ N,0 +H,0
Hay cho biét, & phan tmg nao chi xdy ra su thay déi s6 oxi hoa cua mot
nguyeén to ?
Cho so d6 phan tung :
Fe;0, + HNO3 — Fe(NO3); + NO + H,0
Trong PTHH cua phan (ing trén, cdc hé s6 tuong tng v6i phan tlf cac chat
1a day s6 nao sau day ?
A 3, 14, 9, 1, 7.

B. 3, 28 9, 1, 14
C. 3 26, 9, 2, 13
D.2, 28, 6, 1, 4

Cho 2,24 g sét tdc dung véi dung dich HCI du. Khi sinh ra cho di qua 6ng
dung 4,2 g CuO dugc dot néng. Xac dinh kh6i luong cha chat ran & trong
ong sau phan ung.

Nguyén t6 nitg trong cdc hgp chat cé s6 oxi hod thdp nhit la -3 va cao
nhét 12 +5. Xac dinh s6 ox1 hod cla nito trong cac hgp chat sau va xét

xem trong hop chit nao nitg chi ¢6 tinh oxi hod, trong hop chat nao nito
chi ¢6 tinh khu ?

a) NH3, NQO, HNO3, N02

b) NH,CI, NO, HNO,, N,Os.

Nhing thanh kém vao 100 ml dung dich AgNO; 0,IM. Tinh khéi lugng
bac kim loai dugc giai phéng va khéi luong kém da tan vao dung dich.

Cho 2,6 g bot kém vao 100 ml dung dich CuCl, 0,75M. Lac ki cho dén
khi phan tng két thic. Xdc dinh s6 mol cua cdc chat trong dung dich
thu duoc. '

3BTHOAIDC. g



Chuong 5. NHOM HALOGEN

Bai 21
KHAI QUAT VE NHOM HALOGEN
5.1. Nhitng nguyén t6 & nhém nao sau ddy cé cau hinh electron 16p ngoai cung

5.2.

5.3.

5.4.

la nsznp5 ?

A. Nhém IVA.
B. Nhém VA.
C. Nhém VIA.
D. Nhém VIIA.

Cac nguyeén ti halogen déu c6
A. 3e &16p electron ngoai cung.
B. Se & 16p electron ngoai cung.
C. 7e & 16p electron ngoai cung.
D. 8e & 16p electron ngoai cing.
Hay chon phuong 4n ding.
Lap PTHH cua céc phan tng gita hidro véi flo, clo, brom, iot va cho biét
cdc halogen dong vai trd gi trong cdc phan ding dé.
Hoan thanh PTHH cua céc phan dng sau va nhan xét vé s6 oxi hod cta cic
halogen trong hop chét thu dugc.

F,+H, —— HF

o}
Cl+Fe —— TFeCly

Ca+Br, —— CaBr,

1+ Al RO Ay
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3.5. Xdc dinh s6 oxi hod cla céc nguyén t§ halogen trong cac chat sau va ruit
ra nhan xét vé s6 oxi hod clia chiing trong céc hop chat.

a) F,, HF, NaF, BaF,.

b) Cl,, HCI, NaCl, NaClO, NaClO,, NaClO;, NaClO,.
¢) Bry, HBr, NaBr, HBrO, HBrO,, HBrO;, KBrO,.

d) I,, HI, Nal, HIO, HIO,, HIO;, HIO,.

Bai 22

CLO

5.6. Cho ba chit : khi Cl,, bot Fe, dung dich HCI.
Vi€t PTHH cua céc phan ung biéu dién so d6 sau :
FeC12
V N
Fe—— @ 5 Fecl,

5.7. PTHH nao sau day biéu dién ding phan tng cha day sit néng do chdy
trong khi Cl, ?

A. Fe+Cl, — FeCl,
B. 2Fe + 3Cl, - 2FeCl,
C. 3Fe +4Cl, - FeCl, + 2FeCl,
5.8. La dong khi d6t nong c6 thé chdy sing trong khi A.
A 1a khi nao trong s6 cac khi sau ?

A.CO B. Cl, C.H, D. N,.
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59. Trong phan tng : Cl, + H,0 = HCl + HCIO, phat biéu nao sau day dting ?
A. Clo chi déng vai trd chat oxi hod.
B. Clo chi déng vai trd chét khir.
C. Clo vira déng vai trd chét oxi hod, vira déng vai tro chat khu.
D. Nudc déng vai trd chét khur.

5.10. Tinh khd&i luong nguyén t6 clo cé trong 2 tdn mudi an chia 98% NaCl.
5.11. Cho 0,6 lit khi clo phan ting véi 0,4 lit khi hidro.
a) Tinh thé tich khi HCI thu dugc (c4c thé tich khi do & cung diéu kién
nhiét d6 va 4p sudt).
b) Tinh thanh phan % vé thé tich clia cdc khi c¢6 trong hén hop sau phan tng.
5.12. Tinh kh6i luong dong va thé tich khi clo (dktc) da tham gia phan ing néu
¢6 27 g CuCl, tao thanh sau phan ung.
5.13. Tinh thé tich khi clo thu dugc & diéu kién tiéu chuén khi :
a) cho 7,3 g HCI t4c dung hét v6i MnO,.
b) cho 7,3 g HCI tac dung hét v6i KMnO,.
5.14. Khi dién phan dung dich mu6i an bdo hoa dé san xuat xdt, ngudi ta thu dugc

560 lit khi clo & diéu kién tiéu chudn. Tinh khoi lvong mudi an chia 98%
NaCl d3 dung dé€ dién phan. Biét hiéu sudt clia qué trinh dién phan 1a 100%.

Bai 23

HIDRO CLORUA - AXIT CLOHIDRIC VA MUOI CLORUA

5.15. Phan ting cua khi Cl, véi khi H, x4y ra & diéu ki¢n nao sau day ?
A. Nhiét do thap dudi 0°C.
B. Trong béng (6i, nhiét do thudng 25°C.
C. Trong bdng toi.
D. C6 chiéu sang.
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5.16. Phan (g nao sau day dugc dung dé€ diéu ché khi hidro clorua trong phong
thi nghiém ?
A. H, + Cl, ——> 2Hd
B. Cl, + H,O — HCl + HCIO
C.Cl, + SO, + 2H,0 — 2HCI + H,S0,
D. NaCly, + H,80, ey ——>  NaHSO, + HCI
5.17. Chat nao sau day khong thé dung dé 1am kho khi hidro clorua ?

A. P,Os.
B. NaOH ran.
C. Axit sunfuric dam dac.

D. CaCl, khan.
5.18. Phén ting nao sau day chimg to HCI ¢6 tinh khir ?
A.4HCl + MnO, — MnCl, + Cl, + 2H,0
B. 2YHC1 + Mg(OH),—» MgCl, + 2H,0
C. 2HCI + CuO — CuCl, + H,0
D. 2HCl + Zn — ZnCl, + H,
5.19. Mu6i an bi lan cdc tap chat 1a Na,SO,, MgCl,, CaCl, va CaSO,. .Hfiy trinh

bay phuong phap hod hoc dé loai bd céc tap chat. Viét PTHH cuha cic
phan ing xay ra.

5.20. Mudi an khong nhiing ¢6 tdm quan trong trong doi séng hing ngay cta con
ngudi ma con l1a nguyén liéu dé san xudt natri hidroxit, clo, axit clohidric.
Vi€t PTHH ctlia cac phan dng ding dé sén xudt cdc chat trén.

5.21. D¢ diéu ché khi hidro clorua, nguoi ta cho mudi NaCl tdc dung véi axit
H,S0, dac, néng. Viét PTHH clia cic phan ting xay ra va giai thich vi sao

phai ding muéi tinh thé va axit dam dac.
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5.22. Cho hén hop A gém Cu va Mg vao dunig dict HCi du tau dugc 5,6 lit khi
(dktc) khong mau va mot chét ran khong tan B.

Ding dung dich H,S0O, dac, néng dé hoa tan hoan toan chét ran B thu
duoc 2,24 1it khi SO, (dktc).
a) Viét PTHH cla cdc phan tng xay ra.

b) Tinh khéi lugng hén hop A ban dau.

Bai 24

SO LUOC VE HOP CHAT cO OXI CUA CLO

5.23. Nudc Gia-ven 1a hdn hop cic chét nao sau day ?

A. HCI, HCIO, H,O0.
B. NaCl, NaClO, H,O0.
C. Na(Cl, NaClO;, H,O0.
D. NaCl, NaClOy, H,0.
5.24. Tinh chat sét tring va tdy mau cha nu6c Gia-ven 1a do nguyén nhan nao
sau day ?
A. Do chat NaClO phan huy ra oxi nguyén tir ¢6 tinh oxi hod manh.

B. Do chat NaClO phan huy ra Cl, la chat oxi hod manh.

C. Do trong chdt NaClO, nguyén tir Cl c¢6 s6 oxi hoé 1a +1, thé hién tinh
oxi hod manh,

D. Do chit NaCl trong nuéc Gia-ven c6 tinh tdy mau va sat trung.

5.25. Hay chon nlta so d6 phan img & cot 11 dé ghép véi ntra so dé phan ing &
cot I cho phu hop.
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5.26.

5.27.

5.28.

5.29.

Cot I Cot I

a) Cl, + H,0 —» 1) KCl + O,
b) Cl, + NaOHgq) = 2) NaCl + NaClO; + H,0
) Cl, + NaOH, ) —> 3) NaCl + NaClO + H,0
4) HCI + HCIO
d) KCIO; —g5—> 5) KCIO, + KCl
6) HCI + H,0

e) KCIO; ——

YK +Cl, + O,

L4y mét binh cdu dung ddy nudc clo p ngugc trén chau dung nudc clo
roi dua ca binh va chau d6 ra ngoai d4nh sdng mat troi. Khi gi sinh ra va ty
lai & ddy binh cau ?

Viét PTHH cta cdc phan dng trong so d6 bién déi sau (ghi ddy du diew
kién phan iing) :

@ Nudc Gia-ven

NaCl — 2 ‘” cl, —2 Helo —9 Hel —9 Aghl 9 Ag

Viét PTHH cua cdc phan ng xay ra trong qud trinh san xudt clorua voi tu
da voi va muoi an. ’

Tai sao c6 thé dung binh thép dung khi clo kho ma khong dugc dung binh
thép dung khi clo am ?

Bai 25

5.30.

40

FLO - BROM - 10T

Biét rang tinh phi kim giam dan theo thit ty : F, O, N, Cl. Phan tur ¢6 lien
k&t phan cuc nh4t 1a phan ti nao sau day ?

A. F,0. B. Cl,0

C. CIF D. NCl;



5.31. Chit chi c6 tinh oxi hod 1a

A.F, B. Cl,
C.Br, , D.ca3chatA, B, C.
Chon ddp an dung.

5.32.C6 hai nguyén t6 halogen khi & dang don chat déu doc hai véi co thé
ngudi nhung & dang hop chdt mudi natri lai cdn thi€t d6i véi co thé ngudi.
Hay cho biét tén 2 nguyén t6 d6 va tén hgp chat mudi natri cha ching.

5.33. Vi sao trong cdc hgp chat, flo luon c6é s6 oxi hod am con cac halogen
khéc, ngoai s6 oxi hod &m con c6 s6 oxi hod duong ?

5.34.C6 4 chat bot mau tring : bot voi song, bot gao, bot thach cao
(CaSO,.2H,0) va bot d4 voi (CaCO5).

Chi ding mot chéit nao trong céc chit cho du6i day 12 c6 thé nhan biét
ngay dugc bot gao ?

A. Dung dich HCI. B. Dung dich H,SO,.
C. Dung dich Br,. D. Dung dich I,.

5.35. Cho mot ludng khi Cl, qua dung dich KBr mot thdi gian dai. C6 thé c6
nhitng phan tng hod hoc nao xay ra ? Viét PTHH cua cac phan tng do.

5.36. Néu phuong phdp hod hoc dé phan biét cdc dung dich NaCl, NaBr, Nal.
Viét PTHH cla cic phan iing.

5.37. Trinh bay phuong phéip cong nghiép san xudt flo, brom, iot.

5.38. Cho 19,05 g hén hop KF va KCI tic dung hét véi dung dich H,SO, dac

thu dugc 6,72 it khi (dktc). Xac dinh thanh phan % theo khdi lugng ctia
hén hgp muéi.

5.39. Xdc dinh néng do phan tram cda dung dich KBr biét rang 4,48 lit khi clo
(dktc) du dé tac dung hét véi KBr co trong 88,81 ml dung dich KBr dé
(c6 D = 1,34 g/ml).

5.40. Xac dinh nong do mol cla dung dich KI biét ring 200 ml dung dich dé6
tac dung hét vdi khi Cl, thi giai phong 76,2 ¢ I,.
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Bai 26

LUYEN TAP . NHOM HALOGEN

5.41. Cho phan tng : SO, + .Br, + 2H,0 — H,SO, + 2X.
Héi X 1a chidt nao sau day ?
A. HBr. B. HBrO.
C. HBrO;. D. HBrO,.

5.42. Khi d6 dung dich AgNO; vao dung dich chét nao sau day sé& thu dugc két
tia mau vang dam nhat ?
A. Dung dich HF. B. Dung dich HCI.
C. Dung dich HBr. D. Dung dich HI.
5.43. Brom bj 14n tap chat 1a clo. D€ thu dugc brom cin lam cach nio sau day ?
A. Dan hén hop di qua dung dich H,SO, loang.
B. Dan hén hogp di qua nudc.
C. Dan hén hgp di qua dung dich NaBr.
D. Dan hén hgp di qua dung dich Nal.
5.44. Day axit nao sau day sap x€p ding theo thi ty gidm dan tinh axit ?
A. HI > HBr > HCI > HF.
B. HF > HCI > HBr > HI.
C. HCI > HBr > HI > HF.
D. HCI > HBr > HF > HI.

5.45. Day ion nao sau day sap xép dlng theo thit tw giam dan tinh khir ?
A.F >Cl >Br >1I.
B.I >Br >Cl >F .
C. Br >I >Cl >F .
D.Cl >F >Br >I.
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5.46.

5.41.

5.48.

5.49.

Vi sao ngudi ta c6 thé diéu ché Cl,, Br,, I, bang cich cho hon hop
H,SO, diac va MnO, tic dung v6i mudi clorua, bromua, iotua nhung
khong thé d4p dung phuong phdp nay dé diéu ché F, ? Bang cich nao c6
thé diéu ché dugc F, ? Viét PTHH ctia cdc phén tng.

Bing phuong phap hod hoc nao c6 thé

a) xac dinh dugc cé khi clo 1an trong khi hidro clorua ?

b) thu dugce khi clo tir hdn hgp khi & cau a ?

¢) thu dugc khi hidro clorua tir hén hop khi 6 cau a ?

Viét PTHH cta cdc phan ting xay ra.

C6 4 1o khong c6 nhan dung riéng biét cac muéi : KF, KCl, KBr, KI.

Hay cho biét :

a) Cach phan biét mudi dung trong mdi lo bang phuong phdp hoa hoc.

b) Tt nhimg mudi di cho diéu ché cic halogen twong (ng va céac

hidro halogenua tuong ung.

Tinh khéi lugng muéi NaCl va muéi Nal can thi€t dé c6 10 td&n mudi an
chita 2,5% Nal. | '
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Chuong 6. OXI - LUU HUYNH

Bai 29

6.1.

6.2.

6.3.

6.4.

44

OXI - OZON

Khac véi nguyeén tir O, ion oxit 0 ¢6

A. ban kinh ion nhd hon va it electron hon.

B. bén kinh ion nhé hon va nhiéu electron hon.
C. ban kinh ion 16n hon va it electron hon.

D. ban kinh ion 16n hon va nhiéu electron hon.

Chon dép 4n ding.

C4u hinh electron nao & c6t bén trdi tuong tmg véi nguyén tir ndo J cot
bén phai ?

Cdu hinh electron Nguyén ti
A. 1522522p4 a. S
B. 1522522p63523p4 b. O
C. 1s%2s%2p’ c. Cl
D. 15°2s%2p®3s%2p° d.F
e. P

Neéu phuong phdp hod hoc dé phan biét céc chat khi khong mau sau :
hidro clorua, cacbon dioxit, oxi, ozon.

So sdnh thé tich khi oxi thu dugc (dkic) khi nhiét phan huy hoan toan
KMnQ,, KCIO; trong cac trudong hop sau :

a) Céc chit c6 cung khdi luong.

b) Cac chat c6 cung s6 mol.



- 6.5. Dién vao bang sau dé so sanh hai thi nghiém vé dién phan cic dung dich :

6.6.

6.7.

Diéu che Dung dich Sén phim San phim
ienche dién phan d cuc duong O cuc am

Khi oxi '

Khi clo

Viét cac phuong trinh dién phan.

Diéu ché khi oxi bing cach nhiét phan huy KMnO,. K&t qua cua thi
nghiém dugc ghi lai nhu sau : .

o Thé tich O, thu . Thé tich O, thu
Thoi gian (s) 3 Thoi gian (s) 3
duge (cm™) dugc (cm™)
0 0 40 78
10 8 50 87
20 28 60 90
30 57 70 90

a) V& d6 thi biéu dién thé tich khi oxi thu dugc theo thdi gian (truc tung 12
thé tich khi oxi, truc hoanh 12 thoi gian).

b) Diing dé thi dé cho biét thé tich khi oxi thu dugc & thoi diém :
- 25 giay
— 45 giay

¢) O thoi diém nao thi phan ng két thiic ?

Khi oxi diéu ch€ duge c¢6 14n hoi nude. Din khi oxi 4m di qua chdt nao
sau day dé dugc khi oxi kho ?

A. Al,O,.
B. CaO.

C. Dung dich Ca(OH),.
D. Dung dich HCI.
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6.8. a) Cho biét tén hai dang thu hinh cha nguyén t8 oxi.
b) So sanh tinh chit hod hoc cha hai dang thd hinh. Din ra PTHH dé
minh hoa.

6.9. C6 mot hon hop khi gébm oxi va ozon. Hén hop khi nay c6 ti khoi doi véi
hidro bang 18. Hay xdc dinh thanh phan phan tram theo thé tich cla hén
hop khi.

6.10. Hon hop khi A goém c6 O, va Oj, ti khéi cha hén hgp khi A d6i véi khi H,

- 1a 19,2. Hén hop khi B gém ¢6 H, va khi CO, ti khéi cha hén hop khi B
doi véi H, [a 3,6.
a) Tinh thanh phan phan tram theo thé tich ctia mdi khi c6 trong hén hop
khi A va B.
b) Mot mol khi A ¢6 thé dét chdy hoan toan bao nhiéu mol khi CO ?

Bai 30

LUU HUYNH

6.11. Cau nao sau day dién ta ding tinh chat hod hoc cua luu huynh ?
A. Luu huynh chi ¢6 tinh oxi hod.
B. Luu huynh chi ¢6 tinh khu.
C. Luu huynh vira c6 tinh oxi hod, vira ¢6 tinh khu.
D. Luu huynh khéng c6 tinh oxi hod va khong cé tinh khr.
6.12. Lién két hod hoc giita nguyén tlr cha nguyén t6 nao v4i nguyén ti natri
trong hop chat sau thudc loai lién két cong hod tri ¢6 cuc ?
A. Nazs.
B. Na,O.
C. NaCl.
D. NaF.
6.13. C6 mot hén hop chat ran gém bot luu huynh va bot sat. Néu phuong phap
hoa hoc tach riéng bot Iuu huynh ra khoi hén hop. Viét PTHH.
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6.14. D6t n6ng mot hén hop gém 6,4 g bot Iuu huynh va 15 g bot kém trong

moi truong kin khong c¢é khong khi.

a) Viét PTHH.

b) Cho biét vai tro cac chat tham gia phan ing.

¢) Chéat nao con lai sau phan tung ? Khéi luong la bao nhiéu ?

6.15. DSt néng mot hén hop gébm 5,6 g bot sat va 1,6 g bot luu huynh trong moi
trudng khong ¢6 khong khi, thu duoc hén hop ran X. Cho hén hop X phan
tmg hoan toan véi 500 ml dung dich HCI, thu dugc hén horp khi A va dung
dich B (hiéu sudt cua cac phan ing 1a 100%).

a) Tinh thanh phan phin tram theo thé tich clia hdn hop khi A.

b) Biét ring can dung 125 ml dung dich NaOH 0,1M dé trung hoa HCI con
du trong dung dich B, hay tinh ndng d6 mol cua dung dich HCI d3 dung.

Bai 32

HIDRO SUNFUA — LUU HUYNH DIOXIT
LUU HUYNH TRIOXIT

6.16. Trong phan ung :
SO, +2H,S —» 3S+2H,0
Cau nao dién ta dding tinh chét cua chat ?
A. Luu huynh bi oxi hod va hidro bi khu.
B. Luu huynh bi khtr va khong ¢6 chit nao bi oxi hod.
C. Luu huynh bi khir va hidro bi oxi hod.
D. Lwu huynh trong SO, bi khir, luu huynh trong H,S bi oxi hod.

6.17. Oxit nao sau day la hop chit jon ?
A. SO,.
B. SO,
C. CO,.
D. CaO.
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6.18.

6.19.

6.20.

6.21.
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Cho phan tng hod hoc : SO, + Br, + H,O — HBr+ H,S0,
Heé s6 cla chdt oxi hod va hé s cha chat khit trong PTHH cta phéan g
trén la :
A lva2
B. 1val.
C.2val.
D. 2va2.
Chon dap an ding.
Trong phan tmg hoé hoc, céc chét : S, H,S, SO, c6 thé 1a chét oxi hos,
chat khir hay vira 12 chét oxi hod vira 1a chat khir ? Viét PTHH dé minh
hoa cho cau tra 1oi.
Néu phuong phip hoa hoc dé phan biét 3 dung dich khéng mau la
Na,COj3, Na,S0;, Na,SO,. Viét PTHH cla nhitng phan tng da dung.
Ba thi nghiém duoc tién hanh v6i nhiing khéi lugng Zn bang nhau va véi
50 cm® dung dich loang H,SO, 2M. PTHH cua phan tng :

Zn + H,S0, — ZnSO, + H,"
Bang dudi day cho biét cdc diéu kién cia mébi thi nghiém :

Thi nghiém Kém Nhiét do (°C)
bot 30
14 20
14 30

Khi hidro thu dugc trong méi thi nghiém duoc ghi lai theo nhitng khoang

cdch nhat dinh vé thai gian cho dén khi phan tng két thiic, dugc biéu dién

bang dé thi sau :
VH

2

t(s)



a) Ruit ra dugc nhitng nhan xét gi kiii so sanh hién tugng phan tmg cta :

— Thi nghiém 1 va thi nghiém 3 ?

— Thi nghiém,_2 va thi nghiém 3 ? _

b) Hay quan sat dé thi trén dé cho biét cac dudng cong a, b, ¢ bi€u thi cho
nhitng thi nghiém nao ?

¢) Ghi thé tich khi H, trén truc y khi phan ¢ng két thic. Biét rang & diéu
kién phong thi nghiém, 1 mol khi ¢6 thé tich l1a 24 1it va Zn con du sau cac
thi nghiém.

6.22. Trong phong thi nghiém, ban em khao sat thi nghiém dung dung dich HCI
du tac dung v6i mot khdi lugng nho FeS. Cit sau mot khoang cach thoi
gian 12 20 giay, ban em lai ghi thé tich khi thoat ra. K&t qua ghi dugc nhu
sau (xem bang) :

Thoi gian Thé tich H,S Thai gian Thé tich H,S
(giay) (cm) (giay) (cm’)
0 0 100 ' 93
20 27 120 99
40 49 140 100
60 68 160 100
80 83 180 100

a) Vieét PTHH cua phan tng.

b) V& d6 thi biéu dién thé tich khi H,S thu dugc (trén truc tung) theo thdi
gian (trén truc hoanh).

c¢) Hay dung dé thi dé tim :

— Thé tich khi H,S thu dugc & thoi diém 50 giay.

— Khoang cach thoi gian nao thi phan iing xay ra nhanh nhat ? cham nhat ?
— Thai gian la bao nhiéu giay ké tir khi phan tmg x4y ra cho dén khi phan
trng ké&t thuc ?

d) Em hay phac hoa trén d6 thi nay mot dé thi biéu dién thé tich khi H,S

thu duge, n€u ban em thay bang dung dich HCI khic c6 cung thé tich
nhung c6é noéng do cao hon.
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6.23. T nhimg chat sau : Cu, S, H,S, 0,, Na,SO;, HZSO4 dac va H,SO, loang,

hady viet PTHH cla phdn tng diéu ché SO,.

6.24". Dot chdy hoan toan 3,4 g hop chit A, thu duoc 2,24 lit khi SO, (dktc) va

1,8 g H,0.
a) Hay xdc dinh cong thiic phéan tu ca hop chat A.
b) Viét PTHH biéu dién phan tng chéy ctia hop chat A.

c¢) Dan khi SO, thu duoc & trén vao 146,6 g dung dich, trong d6 ¢6 hoa tan
0,3 mol NaOH. Hay x4c dinh nong d6 phan tram cac chat ¢6 trong dung

dich sau phan ing.

Bai 33

AXIT SUNFURIC - MUOI SUNFAT

6.25. Mot loai oleum c6 cong thitc hod hoc 1a H,S,05 (H,S0,.505).

S6 oxi hod ctia luu huynh trong hop chat oleum 12
A +2. B. +4.

C. +6. D. +8.
Chon dap 4n ding.

6.26. Chat nao sau day vira c6 tinh oxi hod, vira ¢ tinh khir ?
A. O, ' B. H,S0,.
C. H,S. D. SO,.
Chon dép 4n ding.

6.27. C6 nhimng phan tir va ion sau day :
A. SO,. B. SO2~.
C. s D. SO;™.
Phan tur hoac ion nao cé nhiéu electron nhat ?
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6.28. Hay ghép timg cap moi chat (0 cot ben tran) vOl iinh chat cua chat dé
(6 cOt bén phai) : ’

Cdc chat Tinh chdt cua chat
A. S a. Chi ¢6 tinh oxi hoa.
B. SO, b. Chi ¢6 tinh khir.
C. H,S c. bon chat vira ¢6 tinh oxi hoa, Vira c6 tinh khu.
D. H,S0,4 d. Khong cé tinh oxi ho4 va cting khong cé tinh khi.

e. Hop chit vira ¢6 tinh oxi hod, vira ¢6 tinh khu. -
6.29. PTHH cua phdan tng luu huynh tdc dung véi axit sunfuric dac, héng :

- S+2H,80, — 3SO,+2H,0
Trong phan ung nay, ti 1& gilta s6 nguyén to luu huynh bi khi va sg
nguyén ti luu huynh bi oxi hod 1a :
A 1:2
B. 1:3
C.3:1
D.2:1.

Chon déap 4n ding.
6.30*. Cho so d6 phan tng :
HZSO4(d’Z}C, néng) + Fe '—) Fez(SO4)3 + Hzo + SOZ
S6 phan ta H,SO, bi khir va s& phan tor H,SO, trong PTHH cta phan tng
trén la :
A. 6va3.
B. 3vaé.

C. 6vab.
D. 3va3.

Chon dap an ding.
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6.31.

6.32.

6.33.

S6 mol H,SO, cdn dung dé pha ché 5 lit dung dich H,SO, 2M Ia
A. 2,5 mol.
B. 5,0 mol.
C. 10 mol.
D. 20 mol.

Chon dép an dang.
Neéu phuong phap hod hoc dé phan biét cdc dung dich sau véi diéu kién
dugc diung quy tim va chon thém mot hod chét lam thude thir
Na,SOy, NadCl, H,SO,, HCL
Viét cac PTHH cta nhitng phan @ng da dung.
C6 nhitng chat khi tham gia phan (ing hod hoc nay c6 vai tro la chat khu,
nhung trong phan ung khac lai ¢6 vai tro 1a chat oxi hod. Hay dan ra
nhitng PTHH dé minh hoa cho nhitng truong hop sau :
a) Chat d6 1a oxit.
b) Chat d¢ la axit.
¢) Chat d6 1a muoi.
d) Chat d6 1a don chat.

6.34. C6 nhimg chat sau : Mg, Na,COs5, Cu, H,SO, dac, H,SO, loéng.

6.35.
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Hay cho biét chat nao tac dung véi H,SO, dac hay loang dé sinh ra :

a) Chat khi nhe hon khong khi va chdy duoc trong khong khi.

b) Chét khi nang hon khong khi, n6 vira c6 tinh oxi hod vira ¢6 tinh khur.
¢) Chat khi nang hon khong khi va khong duy tri su chdy.

Viét tat ca cac PTHH cho cac phan tng.

Trong bai thuc hanh vé tinh chat hod hoc cla axit sunfuric ¢6 nhitng hoa
chat sau : Cu, ZnO, Fe, Na,SO;, C,H,,0,, (dudng), dung dich NaOH,
gidy quy tim, dung dich H,SO, loang va H,SO, dac. Hay lap k& hoach thi
nghiém dé chimg minh rang :

a) Dung dich H,SO, loing c6 nhimg tinh chit hod hoc chung cua axit.



b) H,SO, dac ¢6 nhimng tinh chat hod hoc déac trung la tinh oxi hod manh

va tinh hdo nudc.
6.36. Can di¢u ch&€ mot luong mudi CuSO,. Phuong phdp nao sau day ti€t kiém
duoc axit sunfuric ?
a) Axit sunfuric tac dung vdi dong (II) oxit.
b) Axit sunfuric tic dung vdi kim loai dong.
6.37. Nguoi ta 6 thé diéu ché mot s6 chat khi bing nhimg phan ing hoa hoc sau :
a) Nhiét phan huy CaCO;.
b) Dung dich HCI dac tdc dung véi MnO,.
¢) Dung dich H,SO, lodng tdc dung véi kim loai Zn.
d) H,SO, dac tic dung véi Cu.
e) Nhiét phan huy KMnO,.
— Hay cho biét tén chat khi dugc sinh ra trong méi phan tng trén va
viét PTHH.
— Béng thi nghiém nao c6 thé khang dinh dugc chat khi sinh ra trong méi
thi nghiém ?
6.38. Thuc hién nhimmg bién ddi hod hoc sau bang cach viét nhimg PTHH va ghi
diéu kién cua phan g, néu ¢o6 :
H,SO,

(5)
m”m N
H,s—% 550, 4,50,

(6)“ ™
S

6.39. Axit sunfuric dac (D = 1,83 g/ml) chita 6,4% nudc. Hay cho biét trong 1 lit

dung dich axit nay c¢6 bao nhiéu mol H,SO, ?
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6.40. Xt 1i 1,143 g hén hop rdn gém kali clorua va kali sunfat bang axit
sunfuric dac, thu duge 1,218 g kali sunfat.

a) Viét PTHH cua phan ing xay ra.
b) Tinh khéi lugng ctia mdi mudi trong hén hop ran ban dau.
6.41. Cho 7,8 g hén hop hai kim loai 1a Mg va Al tiac dung véi dung dich H,S0,
loang, du. Khi phan tng ké/t/thflc, ngudi ta thu duge 8,96 lit khi (dktc).
a) Vi€t cac PTHH cua céc phan tng da xay ra.
b) Tinh khéi lugng méi kim loai trong hén hgp ban ddu.
¢) Tinh thé tich dung dich H,SO, 2M d3 tham gia cdc phan tng.

Bai 34

LUYEN TAP: OXI VA LUU HUYNH

6.42. Cho biét PTHH :
NO, + SO, — NO + SO,

Cau nao sau day dién ta ding tinh chdt cua cdc chat phan ung ?
A.NOj la chat khir, SO, la chat oxi hoa.
B. NO, 12 chat oxi hod, SO, 1a chat khi.
C. NO, la chat oxi hoa, SO, Ia chat bi khi.
D. NO, la chat khit, SO, Ia chat bi oxi hod.

6.43. Cho biét PTHH :
2Mg + SO, — 2MgO +S
Cau nao sau day dién ta ding tinh chat cta cdc chat phan dng ?
A. Mg la chat oxi hod, SO, 1a chat khu.
B. Mg la chat bi khir, SO, 12 chét bj oxi hod.
C. Mg la chat khir, SO, I chit oxi hoa.
D. Mg la chat bi oxi ho4, SO, la chat khtr.
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6.44.

6.45.

6.46.

6.47.

6.48.

Dung dich axit sunfuric lodng ¢ thé tac dung véi ca hai chat sau day :
A. dong va dong(Il) hidroxit.

B. sat va sat(I1I) hidroxit.

C. cacbon va cacbon dioxit.

D. Ivu huynh va hidro sunfua.

Chon dép 4n dung.

Mot hén hgp gom 13 g kém va 5,6 g sét tdc dung vé6i dung dich axit sunfuric
loang, du.

Thé tich khi hidro (dktc) dugc giai phong sau phan ung la

A. 4,48 1it.

B. 2,24 lit.

C. 6,72 lit.

D. 67,2 lit.

Ch(.)n‘ dap an ding.

So sanh thé tich khi oxi dugc sinh ra (do cung diéu kién nhiét do va
4p sudt) khi nhiét phan huy hoan toan méi chit sau : KMnO,, KClO;
(xuc tac la MnO,), KNOj trong céc truong hop sau :

a) Cac chat dugce lay cung khéi luong.

b) Cac chat dugc 14y cung s6 mol.

C6 4 dung dich khong mau dugc dung riéng biét la : NaCl, Na,SO,,
Na,COs, HCl. Hay phan biét méi dung dich trén bang phuong phdp hod

hoc vdi diéu kién ding thudc thu 1a dung dich BaCl,.

Cho 35,6 g hén hop hai mu6i Na,SO53, NaHSO; tic dung véi mot luong du
dung dich H,S0,. Khi phan ung két thidc, ngudi ta thu duge 6,72 lit khi
(dktc).

a) Viét cac PTHH clia nhimg phéan ing da xay ra.

b) Tinh khdi lugng méi muéi trong hén hop ban dau.
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Chuong 7. TOC PO PHAN UNG VA
CAN BANG HOA HOC

Bai 36

7.1.

7.2

56

TOC PO PHAN UNG HOA HOC

Trong phong thi nghiém, c6 thé diéu ché khi oxi tr muéi kali clorat.
Ngudi ta st dung cach nao sau day nhim muc dich tang t6c do phan dng ?
A. Nung kali clorat tinh thé & nhiét do cao.

B. Nung hén hop kali clorat tinh thé va mangan dioxit & nhiét do cao.

C. Dun néng nhe kali clorat tinh thé.

D. Pun néng nhe dung dich kali clorat bao hoa.

Céc yéu to nhu nhiét do, ap suit chat khi, chat xdc tac va dién tich bé mat
chat rdn ¢6 anh hudng 16n dén t6c do phan ng hod hoc. Tuy theo phan
ting hod hoc cu thé ma van dung mot, mot s6 hay tit ca cac yéu to trén dé
tang hay giam toc do phan ung. Trong nhiing trudng hop dudi day, yéu t6
nao trong sO cdc yé€u t6 trén anh hudng dén téc do phan ung ?

a) Su chdy dién ra manh va nhanh hon khi dva lwu huynh dang chdy ngoai
khong khi vao lo dung khi oxi.

b) Khi can i bép than, ngudi ta day nap bép 10 1am cho phan tng chay ctia
than cham lai.

¢) Phan ting oxi hod lvu huynh dioxit tao thanh luu huynh trioxit dién ra
nhanh hon khi c6 mat vanadi oxit (V,0s).

d) Nhom bot tdc dung véi dung dich axit clohidric nhanh hon so véi
nhom day.



1.3.

74,

1.5.

Bang s6 lieu sau day cho biét thé tich khi hidro thu duoc theo thai gian

cta phan ung giita kém (du) véi axit clohidric.

Thoi gian
. 0 20 40 60 80 100 120 140
(giay)
Thé tich
0 20 30 35 38 40 40 40
H2 (ml)

a) Hay v& d6 thi biéu dién su phu thuéc thé tich khi hidro theo thoi gian.
Tir d6 thi hdy cho biét khoang thdi gian nao phan dng xay ra nhanh nhat ?
O thoi diém phan tng két thic, hinh dang dé thi nhu thé nao ?

b) Néu xac dinh dugc noéng do cua axit clohidric theo thoi gian phan ng
thi do thi biéu dién su phu thuoc d6 c6 dang nhu thé nao ?

Hiy cho biét nguoi ta da st dung bién phdp nao dé tang téc do phan ing
hod hoc trong cac truong hop sau day :

a) Rac men vao tinh bot da duoc nau chin (com, ngo, khoai, san...) dé  ruou.
b) Tao thanh nhitng 16 rong trong vién than 16 ong.

¢) Nén hén hgp khi nito va hidro & ap sudt cao dé téng hgp amoniac.

d) Nung hén hop bot dd voi, dat sét va thach cao & nhiét do cao dé san

xudt clinke trong cong nghiép san xuat xi mang.

e) Dung phuong phép nguoc dong trong san xuat axit sunfuric.

Trong méi cap phan dang sau, phan img nao ¢6 téc do 16n hon ?
a) Fe + dd HC1 0,1M va Fe + dd HCI 2M & ciing mot nhiét do.

b) Al + dd NaOH 2M & 25°C va Al + dd NaOH 2M & 50°C.
¢) Zn (hat) + dd HCI 1M & 25°C va Zn (bot) + dd HCl IM & 25°C.

d) Nhiét phan KCIO; va nhiét phan hén hop KCIO, véi MnO,.
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Bai 38

CAN BANG HOA HOC

7.6. Cho PTHH :

1.7.

7.8.

1.9.

58

tia lra dién

N, (k) + O, (k) 2NO (k) AH>0

Hay cho biét nhitng cap yéu t6 nao sau day anh hudng dén su chuyén dich
can bang hod hoc trén ?

A. Nhiét do va nong do.

B. Ap suit va néng do.

C. Nong do va chat xic téc.

D. Chat xic tac va nhiét do.

Tu thé ki XIX, nguoi ta dd nhan ra rang trong thanh phan khi 10 cao
(16 luyén gang) van con khi cacbon monoxit (CO). Nguoi ta da tim du moi
cdch dé phan mg hoa hoc xay ra hoan toan. Chang han tang chiéu cao clia

10, tang nhiét d6 luyén gang... Tuy nhién khi 16 cao van con CO. Hay cho
biét nguyén nhan ?

Cho phuong trinh hod hoc :

o}
250, (k) + O, (k) =225 250, (k) AH <0

Can bang hod hoc cta phén tng s& chuyén dich vé phia nao khi :
a) Tang nhiét do cha binh phén tng 7

b) Tang 4p sudt chung caa hén hop ?

c) Tang nong do khi oxi ?

d) Gidm ndng do khi sunfuro ?

Sén xudt amoniac trong cong nghiép dua trén phuong trinh hod hoc sau :

IN, (K) + 3H, (k) bt

Xt

2NH; (k) AH <0



Can bing héa hoc s& chuyén dich vé phia tao ra amoniac nhiéu hon, néu
A. gidm dp suat chung cua hé.
B. giam nong do cua khi nito va khi hidro.
C. tang nhiét do cna hé.
D. tang 4p suét chung cua hé.
Chon dép an ding.
7.10. Phan ting ho4 hoc sau di dat trang thdi can bang :
2N02 B N204 AH < O

Can bang héa hoc s& chuyén dich theo chiéu nao khi

a) tang nhiét do ?

b) tang dp sudt chung ?

c) thém khi tro agon va gilt 4p suat khong déi ?
d) thém chat xuc tac ?

Hay giai thich sy lya chon dé.

7.11. Trong cong nghiép, dé diéu ché khi than uét, ngudi ta théi hoi nuée qua
than da dang néng do. Phan iing hod hoc xay ra nhu sau :

C (r) + H,0O (k) === CO (k) + H, (k) AH >0
Diéu khéng dinh nao sau day la ding ?
A. Tang 4p suat chung clia hé 1am can bang khong thay doi.
B. Tang nhiét do clia hé 1am cén bang chuyén sang chiéu thuan.
C. Dung chét xudc tdc 1am can bang chuyén sang chiéu thuan.

D. Tang néng do hidro 1am céan bang chuyén sang chiéu thuan.

7.12. Clo tac dung v6i nuéc moét phan nho theo PTHH sau :

Cl, (k) + H,O () HCIO + HC]

Hai san phdm tao ra déu tan t6t trong nudc tao thanh dung dich. Ngoai ra,
mot phédn 16n khi clo tan trong nudc tao thanh dung dich ¢6 mau vang luc
nhat goi la nudc clo. Nudc clo, dung trong binh kin, dan dan bi mat mau
theo thoi gian, khong bdo quan dugc lau. Van dung nhing hi€u biét vé
chuyén dich can bang hoé hoc, hdy giai thich hién tugng trén.
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7.13. San xuat voi trong cong nghiép va thi cong nghiép déu dua trén phan ung
hod hoc :

[+

CaCO; (1) == CaO (r) + CO, (k) AH>0
Hay phan tich cdc dac diém cla phan ing hod hoc nung voi.
Tu nhimg dac diém dé6, hay cho biét nhimg bién phap ki thuat nao dugc si
dung dé€ nang cao hiéu sudt clia qud trinh nung véi.
7.14. Mot phan tng hod hoc c6 dang : |
A (k) + B (k) = 2C (k) AH >0
— Hay cho biét cdc bién phdp can ti€n hanh dé chuyén dich can bing hod
hoc sang chiéu thuan ?

Bai 39

LUYEN TAP: TOC DO PHAN UNG VA CAN BANG HOA HOC

7.15. Cho céc phan img hod hoc :

C (r) + H,0 (k) CO (k) +H,(k) AH>0 ()

250, (k) + 0, (k) =22 250, (k) AH <0 2)
a) Hay so sdnh céc dac diém clia hai phan tng ho4 hoc trén.
b) Néu cdc bién phdp ki thuat dé 1am tang hiéu suat san xuat.

7.16. Ngudi ta di st dung nhiét cua phéan tng dot chdy than dé dé nung voi :

[0

CaCO;, (r) CaO (r) + CO, (k) AH >0

Bién phap ki thuat nao sau day khong dugc st dung dé tang téc do phan
uing nung voi ?

A. Dap nho d4 voi véi kich thude thich hop.
B. Duy tri nhiét do phan {mg thich hop.

C. Tang nhiét do phan tng cang cao cang t6t.
D. Théi khong khi nén vao 10 nung véi.
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7.17. D6 thi nao sau day biéu dién su bi¢n do1 toc do phan ung thuan theo thdi

7.18.

gian ? Sy bién déi toc do phan ing nghich theo thoi gian ? Trang théi can
bang ho4 hoc ?

a) b)
t (thai gian) t (thai gian)

<)

t (thai gian)

Vi sao khong nén dé than d4 hay gié lau mdy di qua sir dung thanh mot
d6ng 16n 2

7.19. Trong nhitng diéu khéng dinh sau, diéu nao 1 phi hop véi mot phan tng

7.20.

hoa hoc & trang théi can bing ?

A. Phan ung thuan di két thic.

B. Phan uing nghich d3 két thic.

C. Téc d6 cua phan ing thuan va nghich bang nhau.

D. Néng d¢ cua cdc chat tham gia va tao thanh sau phan tng nhu nhau.

Dé dap tit mot ddm chdy thong thudng, nhd, méi bung phat ngudi ta ¢
thé dung bién phép nao trong s6 céc bién phép sau :

- Dﬁng vO chan uét triim lén ddm chdy.

~ Duing nudc dé dap tat ddm chay.

— Diing cat dé dap tat dam chay.

Hay chon bién phdp ding va giai thich sy Iva chon dé.
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7.21.

7.22.

7.23.

7.24.

7.25.

62

Trong vong 100 nam qua, nhiét do trung binh cta Trai D4t da tang thém
0,6 °C. Nguyén nhan chinh cta hién tugng nay la do su tang néng do khi
cacbon dioxit (CO,) trong khi quyén, gay ra hiéu tng nha kinh. Tuong tu
hi¢u tng gilt &m cho thyc vat trong cic nha kinh tréng rau mua dong ¢
vung 6n déi.

Maic du lugng khi CO, do cong nghiép thai ra hang nam rat 16n, tang nhanh,

nhung tai sao néng do cua chat khi nay trong khi quyén tang cham ?

Trong nudc ngam thu&mg c6 ion Fe** dusi dang muoi sat (II) hidrocacbonat
va sat (II) hidroxit. Nudc sinh hoat ¢6 chira Fe’* 4nh huong xdu dén sirc
khoé clia con ngudi. D€ loai bd Fe?* mot cach don gian, ré tién, ngudi ta
diing oxi khong khi oxi hod Fe*, thanh hop chat Fe>* (it tan trong nuéc)
réi loc dé thu nudc sach. D€ tang t6c do cua phan tng oxi hoa Fe’* ngudi
ta sir dung bién phap ki thuét nao ? Giai thich.

Gan day, khi thdim hiém Nam Cuc, cic nha khoa hoc da tim th&y nhimng
dé hop do cdc doan tham hiém truéc dé lai. Mac d di qua hang tram
nam, nhung cac thic an trong nhitng d6 hop d6 van trong tinh trang tot, cé
thé an dwoc. Hay giai thich va lién hé véi viec bao quéan thuc phdm béng
cach uép da.

Trong phong thi nghiém, dé tang t6c do clia mot s6 phan ung hoa hoc,
ngoai cac bién phap nhu ting néng do, nhiét do, ngudi ta con dung may
khuay. Tac dung cua may khudy ia gi ? '

Lam thé nao dé€ diéu khién c4c phan tng hoi hoc theo huéng cé loi nhat
cho con nguoi ?



Picorar,  nutns o - s i - v in

Chuong 1. NGUYEN TU

Bai 1

THANH PHAN NGUYEN TU

1.1. a) Khéi lugng ctia mot nguyén tir dong vi cacbon-12 (mc) :

__ 12¢g

©6,022.10%

b) S6 nguyén tir c6 trong 1 g déng vi cacbon-12 :
o 6,022.107
’ 12

me = 1,9927.10 ¢

= 5,018.10%% (nguyén ti)

1.2. a) Mot don vi khéi lugng nguyén tir bang 1% khoi lugng cia mot nguyén

tr déng vi cacbon-12 (m¢).

b) ju=mc _12g 1 1g

12 N 12 N

lg lg Py
lu=—== =1,6605.10 "¢
N 6,0221415.108

c) Vi lu = T—zc nén me=12u.

12

= 719059 ~ 1,007%u

d) my
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1.3. my; =9,012u=9,012.1,6605.10 > = 14,964.10 > (g)
mg = 15,999u = 15,999.1,6605.10 >* = 26,566.10%* (g)

1.4. Phan t nuéc (H,O) duge cau tao bdi 2 nguyén tit H va mot nguyén tu O.
Nhu vay, khoi luong nguyeén tir O gdp 15,872 (7,936x2) lan khoi lugng
nguyén tu H.

1.5. a) Hat nhan nhu vay cé tiét dién hinh tron bang Lg tiét dién cua

10 .
nguyén tir. Vi dudng kinh ti 1¢ véi can bac hai cha dién tich hinh tron nén
1 ,
hat nhan ¢6 duong kinh vao khoang 7 duong kinh cia nguyén tu.
1
b) V6i gia thi€t nhu dé bai thi dudng kinh nguyén tu s€ la :
3.10% cm = 300 m.

1.6. a) Déap an B.
b) Dap an A.
c) bap an C.

Bai 2

HAT NHAN NGUYEN TU - NGUYEN T6 HOA HOC - DPONG VI

1.7. 3/Nac6 Z = s6 don vi dién tich hat nhan = s6 proton = s6 electron = 11,

s6 khéi bang 23, s6 notron bang 12.

l63Ccc’> Z = 6,56 khoi A =13, s6 notron = 7.
$Fc6Z=9,s6khoi A = 19, s6 notron = 10.
3>Clco Z = 17, s6 khéi A = 35, s6 notron = 18.

SoCacd Z = 20, s6 khoi A = 44, 56 notron = 24.
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1.8.

1.9.

1.10.

1.11.

1.12.

a) PBap an A.
b) Pdp an C.
Phan ung trén c6 thé viét :
3He + ’74N - }p + %X
Vi s6 hat (proton cling nhu notron) dugc bdo toannén A = (4 + 14) - 1 =17,
Z=R2+7)—1=8.V6iZ=_8tacdnguyén ti oxi.
Phuong trinh trén sé€ 1a : gHe+ PN > {vp + §7O
(Chinh tir phén dng nay, Ro-do-pho da phat hién ra proton, mot cau tu clia
hat nhan).
a) Notron ¢6 khoi lugng =~ 1u, khéng mang dién tich (notron duge ki hiéu
1a gn).
. S e 4 9 1 Ay
b) Phan ung nay c6 thé viet:  ,He + ;Be - on+ ;Y
A=(4+9)-1=12; Z=(2+4)-0=6.
Véi Z = 6 nén nguyén t6 d6 la cacbon.
Phuong trinh trén s€ 1a : gHe + 2Be N %)n + é2C
(Chinh tir phan tng nay, Chat-uych da phat hién ra notron, mot ciu tir clia
hat nhén).
Trong tu nhién, nguyén t6 cacbon c¢6 hai dong vi : ézC (98,9%) va
£ C(1,1%). Chinh déng vi }*C da dugc chon lam co s& dé dinh nghia don
vi khoi lugng nguyén tu, duge goi 1a cacbon-12 hay 2c,
V6iZ=6vaA= 12, nguyén tu ng c6 6 proton, 6 notron ¢ hat nhan va
6 electron & vd nguyén tu.
M&éi hat nhan doteri ?H c6 | proton va 1 notron: A=2vaZ=1.

Hat nhan md&i hinh thanh c6 s6 don vidiéntich Z =1 + | = 2, ¢6 s6 khoi
A=2+2=4.

D6 1a hat nhan heli vi Z = 2 dac trung cho nguyén t& helli.
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1.13.

>1.14.

1.15.

1.16.

66

Phan tng tong hop hai hat nhan doteri duoc biéu dién bang phuong trinh :
“H + H > %He

(Phan tng nay kém theo hién tuong hut kh6i luong ding ké va do d6 toa
ra nhiéu nhiét, d6 1a nguyén tac cua bom H).
Thé tich V clia hat nhan :

4 4 i}

V= =nR? = Zn(1,2.107%)’A cm®
3 3
A

Khdi lugng m cua hat nhan : m = —
6,022.10

(g)

Khoi lugng riéng cua hat nhan :
m A 3 3

— o~

= X =
vV 6,022.107 4n(12.10—13)3A 6,022.4m.1,2°.107'

~ 2,295.10' (g/em?®)
D ~ 230 triéu tan/cm’

Ta thdy biéu thic tinh khdi lugng riéng D khong chia s6 khéi A (sau khi da
lam don gian) tic 1a D khong phu thudc vao s§ khéi A. Nhu vay, theo hé
thic gdn ding noi trén thi khéi luong riéng ctia moi hat nhan déu nhu nhau.
Cong thic cla cac loai phan ta H,O :
1H2160 : 2H2160 BTETILI
JH2|7O : 2H217O BTCTUY
1H218O . 2H218O : lH2H18O ]
Dap an ding :
a) B
b) A
Nguyén tir khoi trung binh ctia clo tu nhién :

34,97.75,77 + 36,97.24,23

A= 100

= 35,45
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1.17. Dap 4n ding : B.
1.18. Goi x la thanh phé4n phin tram cta 'H, thanh phdn phdn tram coa le sé
la: 100 - x.

l.x +2.(100 -- x)
100

Ta cé = 1,008

Giai ra ta dugc : x = 99,2.
K&t qua : Thanh phan {H 12 99,2%,

TH12 0,8%.

Bai 3

LUYEN TAP; THANH PHAN NGUYEN TU

1.19. a) Nguyén tir khdi trung binh cta Ar :
40.99,60 + 36.0,34 + 38.0,06

K = =
(Ar) 100 39,9.9
Nguyén ti khéi trung binh cta K :
AK) = 39.93,26 + 41.6,73 + 40.0,01 _ 39,13

100

b) Trong trudng hop nay ta thdy mac du Ar c6 s6 don vi dién tich hat nhan
hay s6 proton (Z=18) nhé hon K (Z=19) nhung lai ¢6 nguyén tir khoi
trung binh 16n hon K.

S& di nhu vay 1a vi dong vi nang cua Ar (40Ar) c6 thanh phan tuyét doi 16n
(99,60%), trong khi d6, déng vi nhe ctia K (*’K) lai c6 thanh phan tuyét
dai 16n (93,26%).

1.20. a) Khoi luong mol nguyén tlr (ki hiéu : M,) 1a khéi luong tinh cho 1 mol
nguyen tu.
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121

1.22.

1.23.

1.24.

€8

Khoi lugng mol nguyén tir duge dinh nghia theo hé thirc sau day :

m(g)
n(mol)

A:

Trong d6, n Ia s6 mol (luong chat) c6 khdi lugng 12 m (tinh ra gam).

Tir hé thic trén ta dé dang thdy rang khoi lugng mol cé don vi 12 g/mol.

b) Nguyén tir khoi 1a s6 do clia khéi lugng mol nguyén tir khi khoi luong
mol nguyén ti tinh ra g/mol.

Thi du : Nguyén t khéi cua H 1a 1,008 thi khéi lugng mol cta H la
1,008 g/mol.

Khéi lugng mol nguyén tir cua natri : My, = 22,99 g/mol.
: . . 29,
Luogng chat natri thu dugc : if;—gg%= 1,3 mol.

Vi trong phan tir NaCl s6 nguyén tit Na va s6 nguyén to Cl nhu nhau nén
khi dién phan 75,97 g NaCl ta cling thu dugc 1,3 mol nguyén tt clo.

Khoi luogng mol nguyén tir clo sé 1a :

(75,97 - 29.89)¢g

Mg 13 mol = 35,45 g/mol
Vay nguyén tir khéi cua clo 1a 35,45.
Lia; - Litan;
Licl,  °LiVcl
Nguyén tir khoi trung binh cua liti
- 792,5+6.7,
A=y =63

Diéu khang dinh B khong diing (thi du dong vi %SN cing ¢6 8 notron).



Bai 4

CAU TAO VO NGUYEN TU

1.25.bdp 4n C.
1.26. S6 don vi dién tich hat nhan Z = s6 proton = s6 electron = s6 thif tu.

1.27. D4p 4n ding : C.

[\

1.28. a) n 1

4
N
b) Thoty K, L, N

1.29. SO phan 16p trong mdi 16p trung vGi s6 nguyén n, dac trung cho lé‘b :

Lép K L M N...
n 1 2 3 4. ..
S6 phan 16p 1 2 3 4. ..

1.30. Dép 4n C (16p M c6 3 phan 16p).
1.31. a) Lép N ting v6i n = 4 ¢6 4 phan 16p : 4s, 4p, 4d, 4f.
b) Cac muc nang lugng tang dan theo thi tu trén.
1.32. S6 electron t6i da c6 thé phan b6 trén :
—phan l6ps: 2.
— phan 16p p : 6.
—phanlépd: 10.
—phan 16p f: 14.
Nhan xét : SO electron t6i da trén cdc phan 16p s, p, d, f gdp 2 1an cédc s6 1€
lien tiép 1, 3, S, 7.
1.33. ) Mot céch van tt ngudi ta néi 16p n ¢6 t6i da 2n electron.
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b) S6 electron t8i da tren 16p K (n=1) 12 2.12 =2.
S6 electron t6i da tren I6p L (n=2) 1a 2.2%=38.
S electron toi da trén 16p M (n=3). a 2.3%=18.

¢) So d6 nhu hinh vé :

(L6p K c6 t6i da 2 electron,

16p L c6 t6i da 8 electron,
16p M ¢6 t6i da 18 electron).

1.34. Dédp 4n E.

(véin =5 s& electron t6i da la 2.5° = 50).

1.35. L6p M (n=3) ¢6 3 phan 16p, nang lugng tang dan tir 3s dén 3d : 3s, 3p, 3d.

Bai 5
CAU HINH ELECTRON NGUYEN TU
1.36. Is ; 2s,2p ; 3s,3p,3d ; 4s, 4p, 4d, 4f.
Is ; 2s,2p ; 3s, 3p ; 4s, 3d, 4p, 4d, 4f.

Nhan xét : Mic nang lugng 3d thudc 16p thi ba (16p M) nhung lai c6 nang
lugng cao hon miic 4s thudc 16p thit tu (16p N). Di€u d6 ¢6 nghia la khong
phdi tdt ca cdc mic nang lugng thudc cung mot 16p déu thap hon tdt ca
cdc muc nang lugng thudc 16p tiép theo.

1.37. Trong nguyén tlr, sy phan bg céc electron trén céc phan 16p thube cac 16p
khéc nhau dugc goi la cau hinh electron clia nguyén tu.
D¢ dién ta cdu hinh electron cia nguyén tir, ngudi ta viét ki hiéu cac phan
16p ¢6 electron va s6 electron trén mdi phan 16p d6 ; s6 electron dugc viét
cao bén phai ki hiéu cla phan 16p tuong ng.
Thi dy, trong nguyén tir liti & trang thai co ban, c6 2 electron trén phan 16p
Is va mot electron trén phan 16p 2s. Cdu hinh electron cua nguyén tir Lj

dugc dién ta bang cong thic : 1s?2s'.
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1.38.

1.39.

1.40.

1.41.

1.42.

1.43.

Trang thdi co ban 1a trang thai c6 nang lugng thap nhat.

O trang thdi co ban, céc electron phan bg lan luot trén cdc muc nang
lugng (cdc phan I6p) tir thap dén cao ; sau khi mic nang lugng thap da bao
hoa, electron méi phan bé trén mic nang lugng cao hon tiép theo. (Vi vay
cén nhé thit ty cdc mic nang lugng tir thap dén cao : 1s, 2s, 2p, 3s, 3p, 4s,
3d, 4p...).

Ne : 1522322p6
Ar: 1522522p63523p6
Hai nguyén tr trén c¢6 8 electron & I6p ngoai cung (nsznp(’) 1a nhifng

nguyén tr ¢6 cdu hinh electron bén vimg, it tham gia vao cac phan ung
hoa hoc. C4c nguyén t& nay (ké cd heli) dugc goi 1a cac khi hiém.

Li: 1s°2s', Be : 15225, Al: 1522522p63s23pl.
Céac nguyén tr trén co it electron & 16p ngoai cung (1, 2, 3).
Céc nguyén td tuong tng la nhitng kim loai.

Li va Be la cdac nguyén td s, Al 1a nguyén té p.

O: 1522322p4 ; F 1322522p5 s N 1522522p3.
Cac nguyén tu trén ¢6 nhiéu electron & 16p ngoai cung (6, 7, 5).

Céc nguyén t6 twong ing la nhitg phi kim va ca ba déu la nguyén td p.

a) Theo nguyén tic, trong nguyén tu, cac electron sé chi€ém lan luot cac
phan 16p c6 nang luong tir thap dén cao. Trong nguyén tu hidro, electron
duy nhat phan bo trén phan 16p 1s vi trén phan Idp 1s, electron c6 nang
lugng thdp nhét.

b) Vi phan 16p 1s chi ¢6 thé chia nhiéu nhit 12 2 electron va ¢6 mic nang
luong thdp nhat nén 2 electron dau phan bo trén phan 16p nay. Véi 2 electron,
phan 16p 1s da bdo hoa nén electron thit ba chi€ém phan I6p 2s ti€p theo ¢6
nang lugng cao hon.

H:1s', Li: 1s%2s', Na: 15225%2p%3s'.
Nhdn xét . LOp ngoai cung cha cic nguyén tor d6 déu cé 1 electron trén

phan 16p s.
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1.44.

TuZ=3dénZ =10 ta cé cac nguyen tir :
Li: 152251 ; Be: 152252 B 1322322p1 ; C: 1322322p2 i N 1322322p3 ;
O: 1522522p4 ; Fe 1322522p5 ; Ne : 1322322p6.

Nhdn xét : So6 electron thudc 16p ngoai cing cla cic nguyén tir do tang
dan tir 1 (Li) dén 8 (Ne).

1.45.K : ls22sz2p63323p64sl.
Nhdn xér : Phan 16p 3d thudc 16p M con tréng nhung vi ti€p theo mitc
nang lugng 3d la muc nang lugng 4s nén electron cudi cing chi€ém phan
16p 4s.

1.46. a) Bap an : C (nito, Z = 7).
b) Pédp an : C (silic, Z = 14).
c) bap dn : D (canxi, Z = 20).

Bai 6

P Ve 2 ?
LUYEN TAP: CAU TAO VO NGUYEN TU

1.47. a) Nguyén tu c6 16 electron.
b 15*25%2p%3s%3p*
c) Lép electron ngoai cung cé 6 electron trong d6 cé 2 electron s va
4 electron p.
d) D6 la nguyén tit cha mot nguyén td phi kim.

1.48. Nguyén td s 1a nguyén t6 ma trong nguyén tu, electron cudi cliing dugec
dién vao phan 16p s.
Nguyén t6 p 1a nguyén t6 ma trong nguyén tu, electron cudi cung dugc
dién vao phan 16p p.
Nguyen t6 d 1a nguyén t6 ma trong nguyén tu, electron cudi cing dugec
dién vao phan 16p d.
Nguyén t6 f 12 nguyén t6 ma trong nguyén ti, electron cudi cung duogc
dién vao phan 16p f.

1.49. Dé4p 4an B.
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1.50.

1.51.

1.52.

1.53.

1.54.

1.55.

a) Ddp 4n A.
b) Pap 4n C.

0 day mitc nang luong cao nhat 1a mic 3d. Vi vay electron cudi cung
dugc dien vao phan 16p 3d (mitc 4s thdp hon miic 3d).

a) Goi x la s6 proton. Vi s6 proton bing s& electron nén x ciing la s6
electron. Theo dé€ bai, s6 notron bing (x + 1). Tir d6 ta c6 phuong trinh :

2x +x+1 = 28
3x = 28-1=27
X =9

Vay s6 proton 14 9, s6 notron 12 10, s6 electron 1a 9.

b) S6 kh6i A =9 + 10 =19.

c¢) Vai 9 electron, ciu hinh electron s€ la '1522522p5.

d) V6i Z = 9. b6 1a nguyén t6 flo (F).

a) Cau hinh electron : 15%2s' - 1 electron & 16p ngoai clung.

b) C4u hinh electron : 1522522pl — 3 electron & 16p ngoai cung.
c¢) Cau hinh electron : 1522522p2 — 4 electron & 16p ngoai clng.

d) C4u hinh electron : 1822822p4 — 6 electron & 16p ngoai cung.

bién tich cua electron : q, = -1,602.107C.

Proton mang dién tich duong : q,, = 1,602.107°C..

Hat nhan cacbon c6 6 proton, vay dién tich clia hat nhan nguyén ti cacbon
bang :

q=1602.107"%.6 = 9,612.107°C
Déng vi 2°U ¢6 : 235 ~ 92 = 143 (notron).
Péng vi 50U c6 : 238 — 92 = 146 (notron).
a) S6 khoi hat nhan ctia photpho 1a 31 (ddp 4n B ding).
b) Nguyén tir khéi cua photpho 12 30,98 (dép 4n A ding).
c) Khéi lugng mol nguyén tir ctia photpho 1a 30,98 g/mol (ddp 4n C ding).
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1.56.2) 1 mol nhom c6 6,022.10% nguyén tir nhom.

10 mol nhém ¢6 : 6,022.10%.10 = 6,022.10>* (nguyén tir nhom).

b) Khéi lugng mol nguyén tir nhom : My, = 2609.7¢ =26,97g/mol .
10 mol
1.57. Goi x 1a thanh phan phan tram cua dong vi "Li, thanh phan phén tram cha
dong vi Li s&1a: 100 — x. Tir d6 ta c6 phuong trinh :
x.7 + (100 — x).6
100

Giai ra ta duoc x = 94 (94% Li) va 100 — x = 6 (6% °Li).

=6,9%4

1.58. Nguyén tir khoi trung binh A cha brom :

— 79.50,7 + 81.49,3
ABr) = T = 79,99
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Chuong 2. BANG TUAN HOAN CAC NGUYEN T6
HOA HQC VA PINH LUAT TUAN HOAN

Bai 7

BANG TUAN HOAN CAC NGUYEN TO HOA HOC

21. a) Chukil c6d2nguyén to.
Chu ki 2 ¢6 8 nguyén to.
Chu ki 3 ¢6 8 nguyén t6.
b) Chu ki 4 va chu ki 5, mdi chu ki ¢6 18 nguyén t6.
¢) Chu ki 6 ¢6 32 nguyén t6.
d) Céc chuki 1, 2, 312 cac chu ki nho (ngén).
Céc chu ki 4, 5, 6, 7 1a cdc chu ki 16n (dai).
2.2. Cac nguyén t6 H va He thuoc chu ki 1. Cic nguyén tir nay c6 1 ldp
electron, d6 1a 16p K (n = 1), c6 t6i da 2. 12 = 2 electron.

2.3. Cic nguyén td Li, Be, B, C, N, O, F, Ne thuoc chu ki 2. Nguyén tir cua cic
nguyén t6 nay c6 2 1dp electron, 16p ngoai cung la 16p L (n = 2) c6 t6i da
2.2% = 8 electron. ‘

2.4. Dap an dung la C, 1p electron ngoai cung c6 t6i da 8 electron.

2.5. Chu ki n2o ciing dugc bat ddu bing mot kim loai kiém (trir chu ki 1) va
két thic bing mot khi hiém.

2.6. a) Bang tudn hoan c6 18 cot chia thanh 8 nhém A danh so tir IA dén VIIIA
va 8 nhém B dénh s6 tir IB dén VIIIB. Mb6i nhém 1a moét cot, riéng nhom
VIIIB gém 3 cot.

b) Céc nguyén tlir cha cidc nguyén t§ thuoc cung mot cot c¢é cdu hinh
electron tuong tu nhau, dac biét 1a c4u hinh electron & 1dp ngoai cung.
Do d6 cac nguyén t6 ndy c6 tinh chdt hod hoc gan giéng nhau.
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2.7.

a) Khoi cdc nguyén to s gébm cdc nguyén t6 thuoc nhém IA, duge goi la
nhoém kim loai kiém va nhém IIA, dugc goi 1a nhém kim loai kiém thd.

b) Khéi cac nguyén t6 p gom céc nguyén t6 thudc 6 nhom, tir IITA dén VIIIA.
¢) Khéi cac nguyén t6 d gobm cdc nguyén t6 Sc, Y, La, Ac thuoc nhém IIIB
va cdc nguyén to thuoc cdc nhém IVB, VB, VIB, VIIB, VIIIB, IB, 1IB.

d) Khoéi céc nguyén t6 f gom 14 nguyén t6 thudc ho Lantan va 14 nguyén
t6 thudéc ho Actini. Cdc nguyén t§ nay dugc x€p riéng ngoai bang thanh
hai hang ngang, ghi & dudi bang.

Bai 8

2.8.

2.9.

2.10.

76

SU BIEN BOI TUAN HOAN CAU HINH ELECTRON
NGUYEN TU CUA CAC NGUYEN TO HOA HOC

D61 v6i cdc nguyén t6 thudc cdc nhém A thi nhitng electron & 16p ngoai
cung quyét dinh tinh chat hod hoc ciia nguyén t6 tuong img.

Céac electron & 16p ngoai cung c6 kha nang tham gia hinh thanh lién ket
hod hoc dugc goi la c4c electron ho4 tri. _
Thi du, cacbon c6 cau hinh electron : 1522522p2, cac electron 2522p2 la
nhiing electron 16p ngoai cling va la nhing electron ho4 tri.

Dai v6i cdc nguyén t6 thudc cac nhém A thi s6 thit tu cia nhém (1, 11,...)
cho bi€t s6 electron & 16p ngoai cing cla cdc nguyén tir trong nhém
(trr He). Nito thu¢c chu ki 2, c6 hai I6p electron, 16p ngoai 12 16p L (n = 2).
V1 nito thuéc nhém VA nén s6 electron & 16p ngoai ciing 13 5.

Cau hinh electron cia 16p ngoai cing clia nguyeén tir N : 2522p3.

Heli thuoc chu ki 1, ¢ trang thdi co ban, nguyén tir heli chi c6 mot 16p
electron, d6 1a 16p K (n = 1), 16p K ciing chinh 12 16p electron ngoai cung.
Vi 16p K chi ¢6 t6i da 2 (2x17) electron nén véi 2 electron 16p nay di bio
hoa. Nguyén tir ¢6 16p ngoai bao hoa 1a nguyén ti rat bén, khé tham gia
cic phan ting hoa hoc. Vi vay heli duoc xép vao nhém VIIIA cung vdi céac
khi hi€m khdc ciing ¢6 16p electron ngoai ciing vitng bén.



2.11.

212

213.

2.14.

2.15.

He:1s®;  Ne:2s’ 2p°; Ar: 3s° 3p°

Kr: 4524p6 ; Xe : 557 Sp6 . Rn: 65> 6p6.
Nguyén tir cha cac nguyeén t8 trong nhém (trir heli) déu c6 8 electron & 16p
ngoai cung vdi cdu hinh nsznp6. D6 1a c4u hinh electron vimg bén. He ¢6
cau hinh lsz, nhung véi cau hinh dé, 16p electron ngoai cung di bao hoa
nén He cling ]1a mot nguyén tir vitng bén.
Céc nguyén t6 thuoc nhom VIIIA duoc goi la cac khi hi€ém. Cac khi hi€ém
déu khé tham gia cdc phan ing hod hoc. O diéu kién thudng, cdc nguyén
tir khong lién két véi nhau tao thanh phan ti. G diéu kién thudng, céc khi
hi€m déu & trang théi khi, phan tén.

H : lsl;Li;2sI ;Na:351',K:4s1 ;Rb:Ssl,Cs:6s] ;Fr:7s'.
Nguyén tlr cia cac nguyén t& thudc nhém IA chi ¢6 1 electron & 16p ngoai
cung trén phan lép s (nsl). Trir hidro, con cac nguyén t6 khdc déu cé tén
12 kim loai ki€ém. Vi chi c6 1 electron & 16p ngoai cling nén trong cac phan
ing hod hoc, nguyén tir ciia cac kim loai kiém ¢6 khuynh huéng nhuong
di 1 electron dé dat dugc cdu hinh vitng bén cta céc khi hi€m ding trudc.
Do d6, cac kim loai kiém chi ¢6é hod tri 1.

F:2s° 2p5 ; Cl: 3s? 3p5 ; Br: 4s° 4p5

I:5s° Sp5 ; At: 6s° 6p5
Nguyén tir cha cdc nguyén t& thudc nhom VIIA cé 7 electron & I6p ngoai
cung véi ciu hinh nsznps. Vi chi kém khi hi€ém ding sau 1 electron nén
trong cac phan tng hod hoc, cdc nguyén tir ¢c6 khuynh huéng thu thém
| electron dé dat dugc cfu hinh vitng bén cha cac khi hi€m ding sau.
Do d6, trong cac hop chat véi nguyén té kim loai, cdc nguyén t8 thudc
nhém VIHA cé hod tri 1.
Su bién déi tuan hoan cdu hinh electron 16p ngoai cling clia nguyén tir cc
nguyén t6 khi dién tich hat nhan tang dan chinh la nguyén nhan cua su
bién déi tudn hoan tinh chét clia cdc nguyén t6.
Ung v6i c4u hinh 1522522p6, nguyén tir ¢6 10 electron, vay s6 thit tu Z = 10.
Nguyén tr ¢6 2 16p electron (16p K va 16p L), vay nguyén t6 d6 thuoc
chu ki 2. Lép ngoai cung cé 8 electron (2sz2p6), vay nguyén t6 dé thuoc
nhom VIIIA, cac nguyén t6 thuoc nhém nay cé tén chung la cac khi hiém.
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2.16. Ung v6i Z = 11, nguyén tir ¢6 11 electron, do d6 c6 ciu hinh electron :
1s? 252 2p6 3s'.
Nguyén tir 6 3 16p electron (I16p K, L, M), vay nguyén t6 d6 thuodc chu ki 3.
Lép ngoai cung c6 1 electron, vay nguyén t6 d6 thuoc nhém IA,
Céc nguyén t6 thudc nhém nay (trir hidro) ¢6 tén chung la cac kim loai kiém,

2.17.a) Dap 4n D : 1s% 252 2p*.
b) Bap an B : chu ki 2.
¢) bap an C : nhém VIA.
2.18.Dép an D : 1s” 25 2p° 3¢,
2.19. bép éan :
a) D : 5 electron 16p ngoai cung.
b) C: chu ki 3.
¢) B: nhém VA.

Bai 9

SU BIEN BOI TUAN HOAN TINH CHAT CUA CAC
NGUYEN TO HOA HOC. DINH LUAT TUAN HOAN

2.20. a) Trong cung mot chu ki, khi di tir trdi sang phai theo chiéu tang cta dién
tich hat nhén thi s6 electron ho4 tri tang dan.

Nguyén ti 'Li Be B C N o} F Ne
2s' 257 2s%2p' 25%2p® 2s%2p’ 2s%2p’ 25%2p° 25%2p°

C4u hinh electron
16p ngoai cung

b) Trong cung mot nhém A, s electron ho4 tri cha cdc nguyén tir déu nhu
nhau va bang s6 thi ty cia nhém.

Nguyén ti ‘ H Li Na K Rb Cs Fr

Cdu hinh electron
I6p ngoai cung

‘ Is' 2s! 3s! o 4s! 55! 6s' 7s!
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2.21.

2.22,

2.23.

2.24.

2.25.

a) Trong cling mét chu ki, khi di tir trdi sang phai theo chiéu tang cua so
don vi dién tich hat nhan thi bdn kinh nguyén tir gidm dan.

Giai thich : Trong cing mot chu ki, s 16p electron trong nguyén ti cia
cdc nguyén t6 bang nhau nhung vi dién tich hat nhan tang, luc hit cta hat
nhan véi céc electron ciing tang theo 1am cho bédn kinh nguyén tir cla cic
nguyén té giam dan.

b) Trong cung mot nhém A, theo chiéu tur trén xudng dudi, ban kinh
nguyén tr ting, '

Gidi thich : Theo chiéu tir trén xudng dudi, dién tich hat nhan tang nhung
déng thoi s6 16p electron ciing tang va chi€ém wu thé nén két qua la ban
kinh nguyén tir tang theo.

a) Trong cung mot chu ki, khi di tir trdi sang phdi (khong xét cac khi
hi€ém), d6 am dién cua cdc nguyén tir tang.

Giai thich : Trong mot chu ki, khi di tir trdi sang phai, dién tich hat nhan
tang, ban kinh nguyén tr giam nén luc hut electron cua nguyén tir tang.

b) Trong cing mot nhém A, khi di tir trén xudng dudi, do am dién cua cédc
nguyén tr giam dan.

Giai thich : Trong cung mot nhém A, khi di tir trén xudng dudi ; ban kinh
nguyén tir tang nén luc hit electron ciia nguyén tlr giam.

Khi khong xét céc khi hiém, do am dién tang tur trdi sang phai va giam
dén tir trén xudng dudi. Nguyén t F ding & gbc trén, phia phai.nén flo c6
d6 am dién 16n nhit.

Trong cing mot chu ki, ban kinh nguyén tr giam khi di tir trdi sang phai.
Vi vay, déi véi 4 trong s6 5 nguyén tlr trén, ban kinh nguyén tr tang dan
theo thi tu : Cl, P, Al, Na.
Trong cling mot nhém, ban kinh nguyén tir tang theo s thi tu cua chu ki
nén ban kinh nguyén tir cia F nho hon ban kinh ctua CL.
Tém lai, ban kinh nguyén tir tang theo thi tu :

F, d, P, Al, Na.

Trong cung mot chu ki, d6 am dién tang dan tir trdi sang phéi, vi vay déi
v6i 4 trong s& 5 nguyén tr trén do am dién tang dan theo thi tu :
Na, Al, P, CL
Trong cting mOt nhém, do am dién tang tir dudi 1én trén nén do am dién
ctia C! nhé hon d6 am dién cua F. Tém lai, do am dién tang theo thit ty :
Na, Al, P, Cl, F.
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2.26. bap 4an C.

2.27. bap an D.

2.28. bap an C.

. 2.29. bap an C.

2.30. 2) Tinh kim loai clia mot nguyén t6 cang manh thi tinh phi kim cua né
cang yéu.

b) Trong ciing mot chu ki, tinh phi kim cla cdc nguyén t6 tang dan tu trdi
sang phal.

Trong cing mot nhém (nhém A) tinh phi kim ctia céc nguyén t6 giam dan
tur trén xudng dudi.

Tinh kim loai bié€n thién ngugce chiéu véi tinh phi kim.

2.31. a) Do am dién cia mot nguyén t6 cang 16n thi tinh phi kim cua nguyén t6
d6 cang manh.

b) Trong bang tuan hoan cc nguyén to thi tinh phi kim cua cic nguyén t6
bién thién cling chiéu v6i do am dién cua ching.

2.32.Chuki?2: Lizo, BeO, B203, COz, N205’ on
Chuki 3: Nazo, MgO, A1203, SiOZ, P205’ SO3, C]207.

2.33. Trong cuing mot chu ki, khi di tir trdi sang phai, tinh bazo ctia cic oxit va
hidroxit clia cdc nguyén t6 yé€u dan, dong thoi tinh axit clha ching
manh dan.

Bai 10

’ ~ ? ? N \
Y NGHIA CUA BANG TUAN HOAN
CAC NGUYEN TO HOA HOC
2.34. a) S6 proton la 20, s6 electron la 20.

b) X : Is® 2% 2p° 3s% 3p° 4s”

c) C6 4 16p electron, 16p ngoai cung ¢6 2 electron.



2.35. a) S6 proton la 14, s6 thi tula 14,
b) Nguyén tir ¢6 3 16p, 16p ngoai cling ¢6 4 electron.
¢) Nguyén t6 thuoc chu ki 3, nhém IVA.

2.36. bap an D.

2.37.bap an C.

2.38. a) Dép an C (xesi).
b) Pap an A (flo).

2.39. a) Magie (Mg) c6 tinh kim loai y&u hon tinh kim loai cta natri (Na) dimg
trude va manh hon tinh kim loai cia nhom (Al) ding sau.
b) Magie (Mg) ¢6 tinh kim loai y&u hon tinh kim loai cta canxi (Ca) ding
dudi va manh hon tinh kim loai cua beri (Be) ding trén.

2.40.a) Vi nguyén t6 X hgp v6i hidro cho hop chat XH;l nén nguyén t& dé
thuoc nhém IVA. Oxit cao nhét cha né s& 1a XO,.

mo _ 53,3
mXO2 B 100

Theo dé bai ta c6 :

(mgla khoi lugng cua nguyén 6 O, Myo, 12 khoi lugng cia XO,).

Nguyén tir khéi cha oxi 1a 16. Goi x 1a nguyén t& khéi clia X, ta sé ¢6 :
16x2 533
X+16x2 100
Tudoétacd: 53,3.(x+32)=100.32

100.32
53,3

X+ 32= 60.

Nguyén tir khéi cia X : x = 60 — 32 = 28.
b) X thudc nhom IVA, ¢6 so khdi 1a 28. Vay nguyén t6 d6 la silic (Si).
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Bai 11

LUYEN TAP : BANG TUAN HOAN, SU BIEN bOI TUAN HOAN

2.41.

2.42,

2.43.

2,44,

2.45.

2.46.

247,
2.48.

2.49.

2.50.
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CAU HINH ELECTRON NGUYEN TU VA TINH CHAT
CUA CAC NGUYEN TG HOA HOC

Na Mg Al Si P S Cl

35! 352 3s%3p' 3s%3p 3s%3p  3s%3pt 3s%3p°

Be Mg Ca Sr Ba Ra

2s? 3s? 4s* 557 6s° 75>

Cac nguyén to thudc cdc nhém B (tir IB dén VIIIB) khong c6 mat trong

cdc chu ki nho.

Nguyén tir khoi trung binh A cla nguyén td bo trong tu nhién :
— 11.80,1+10.19

A = b b

100 :

Nguyén tu khéi trung binh ctia nguyén t6 bo : 10,8.

= 10,8

a) Nguyén tir X cé 3 16p electron, 16p ngoai cung c6 6 electron, vy cé
céu hinh electron : 1s® 2s° 2p6 35 3p4.

b) S6 thir tr bang s6 proton va bang so electron : Z = 16.

a) X : 1s? 25 2p6 35 3p6.

b) S6 thit ty bang s6 proton va biang s6 electron Z=2+2+6+2 + 6 = 18.
biéip an E (Al).

a) Dap an B.

b) Bap an D.

a) St ¢6 tinh phi kim manh hon Al, y&u hon P.

b) Si ¢6 tinh phi kim manh hon Ge, yéu hon C.

a) Nguyén tir khéi caa beri : 9,012 (dép éan B).

b) S6 khdi hat nhan nguyén tir beri : 9 (ddp 4n A).

¢) Khoi lugng mol nguyén tir : 9,012 g/mol (dip dn C).

6.BTHCA10.C . B



Chuong 3. LIEN KET HOA HOC

Bai 12
LIEN KET ION - TINH THE ION
3.1. Dién tich cta electron : q, = —1,602.107C.

3.2.

33.

bién tich cua proton : qp = +1,602.10_]9C.

Cac dién tich nho bé d6 duoc goi la cac dién tich don vi.

Electron mang mot dién tich don vi am, ki hiéu bang 1-.

Proton mang mot dién tich don vi duong, ki hiéu bang 1+.

Hai, ba, ... dién tich don vi duong dugc ki hiéu bang 2+, 3+,...

Hai, ba, ... dién tich don vi am dugc ki hiéu bang 2—. 3—,.. .

a) Trong mot nguyén tu, s6 proton ludén luén bang sd electron, hghia la so
dién tich duong va s6 dién tich 4m bang nhau nén nguyén tlr trung hoa dién.
b) Khi nguyén tir nhan thém hay bd ra mot s6 electron thi s& proton khong
con béng so electron nita, nghia 1a s6 dién tich duong khong con bang s6
dién tich am nén phan tlr dugc hinh thanh mang dién tich, dugc goi la ion.

Nguyén ti hay nhém nguyén tir mang dién tich dugc goi la ion.

Nguyén tlr Li ¢6 3 proton mang dién tich duong va 3 electron mang dién
tich am. Khi mat mét electron thi ion ¢6 du mét dién tich duong nén ion
dugce hinh thanh mang mot dién tich duong (1+).

Ion mang dién tich duong nén thuoc loai ion duong hay cation.
Ton cua nguyén 6 liti thi dugc goi 14 ion liti (tén nguyén t0).

Phuong trinh : LisLit+e



34.

3.5.

3.6.

3.7.
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Nguyén tir F ¢6 9 proton mang dién tich duong va 9 electron mang di¢n
tich am. Khi nhan thém mot electron thi ion cé du moét dién tich am nén
ion dugc hinh thanh mang mét dién tich am (1-).

Ion mang dién tich &m nén thudc loai ion dm hay anion.

Ion cua flo dugce goi la ion florua.

Phuong trinh: F+e — F .

Na — Na'+e

Mg — Mg*t+2e

Al o AP+ 3e
Cl+e — CI
O+2 — O

S+2 — S
Céc kim loai d& nhudmg electron dé tr& thanh ion duong.
Thidu: K — K'+e

Ca — Ca™t+2ec
Céac phi kim dé nhan electron dé trd thanh ion am.

Thidu: Br+e — Br
I+e — I

C4u hinh electron cia Al, Mg, Na, Ne :

Al Mg
1522522p6(3523p]) ' lsz2sz2p6(3sz) .
Na Ne

1s22522p°(3s!) 1s%2s22p°

Tir cac cdu hinh trén ta dé dang thay rang néu :
- nguyén tir Na nhuong le dé trd thanh ion Na*;
~ nguyeén tir Mg nhudng 2e dé trd thanh ion Mg®" ;

- nguyén tir Al nhudng 3e dé trd thanh ion AP,



- thi cdc ion dugc hinh thanh cé c4u hinh electron giong cau hinh electron
cta khi hi€m Ne véi 8 electron & I6p ngoai clng.
Ta da biét cau hinh electron cua cac khi hiém véi 8 electron (d6i vGi He 12
2 electron) & 16p ngoai cung 12 mot cdu hinh electron vitng bén. V1 vay,
cdc nguyén tir kim loai c6 khuynh huéng dé nhuodng electron dé c6 cau
hinh electron vimg bén ctia khi hi€m ding trudc.

3.8. Cdu hinh electron cua O, F, Ne :
O : F Ne

1s%2s%2p* 1s>2s%2p° 1s%2s%2p®

Tu cdc cdu hinh trén ta dé dang thay rang néu nguyén t F nhan thém le
dé tr& thanh ion F ; nguyén tir O nhan thém 2e dé trg thanh ion O~ ;
thi cdc ion dugc hinh thanh c6 cdu hinh electron giéng cdu hinh electron
cta khi hi€m Ne vdéi 8 electron & 1dp ngoai cung.

Nhu ta da biét, cdu hinh electron cua cac khi hi€m véi 8 electron (d6i voi
He 1a 2 electron) & 16p ngoai cing 1a mot c4u hinh electron vitng bén (nang
lugng thap). Vi vay, cic nguyén to phi kim c¢é khuynh hudng nhan
electron dé c6 cau hinh electron vitng bén ctia khi hi€ém ding sau.

3.9. He Be’* Li*
1s 15 1s?
Nhdn xét : Cac cation Be2+, Li* ¢6 c4du hinh electron giéng ciu hinh
electron clia nguyén tir khi hi€ém He ding truée.
310.. Ar 1522522p63523p6
Ca®": 1522522p6352396
K" :1s%2s%2p®3s%3p®
Nhdn xét : Céc cation Ca®*, K* ¢6 c4u hinh electron giéng cdu hinh
electron cua nguyén tr khi hi€m Ar ding trude.

311, Ar 1522522p6ﬁpf
s¥ : 1s22s%2p%3s%3p®
Cl : 1s%2s%2p°3s3p°
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3.12.

3.13.

Nhdn xét : Céc anion S*7, CI” c6 cdu hinh electron giong c&u hinh
electron cta nguyén tu khi hi€m Ar ding sau.

a) Ta da biét natri 1a mot kim loai c6 khuynh hudng nhudng electron dé
trd thanh mot ion duong ¢6 c&u hinh electron vilg bén va clo la mot phi
kim c6 khuynh huéng nhan electron dé tr& thanh mot ion 4m c6 cau hinh
electron vitmg bén. Vi vay khi cho clo ti€p xiic vdi natri thi trudc hét c6
hién tugng chuyén electron tir nguyén tr Na sang nguyén tir Cl. Tu dé
xudt hién cac ion tich dién khac dau (am va duong) va sau d6 do luc hut
tinh dién gitta c4c ion nén lién két ion dugc hinh thanh.
Phan ting hod hoc gitta natri va clo c6 thé dugc dién ta bang phuong trinh :

le

rg +Cl —— [Na'Cl']

hay : '

2x le

2Na + Cl, —— 2[Na'Cl']
b) Lién két ion 1a lién két giita cdc ion, xudt hién do su chuyén electron tir
nguyén tir kim loai sang nguyén tir phi kim.
Ban chat luc lién két ion la luc hit tinh dién giita cac ion tich dién khac d4u.

a) Luc hit tinh dién gitra cdc ion khong dinh huéng : mot ion duong c6 tic
dung hit do6i.vGi nhiéu ion am va nguoc lai. Vi vay, cac hgp chat ion
thuong ton tai & dang tinh thé. C4c phan ti ion riéng ré& chi tén tai & nhiét
do cao (1440 °C doi véi NaCl).

b) Hinh bén Ia so d6 mang tinh thé NaCl. e
Trong tinh thé NaCl, cic ion Na* va CI”
luan phién phan bo trén cdc dinh cua céac
hinh lap phuong nho.

M&i ion dugc bao quanh bdi 6 ion khac d4u =
gan nhat.

3.14. Vi lyc hiit tinh dién giita cdc ion khdc ddu 16n nén cdc tinh thé ion rit bén..
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Cac hgp chat ion khé bay hai, khé néng chay va khé ran. Thi du, musi an
(Na(l) ¢6 nhiét d6 noéng chay la 800 °C.



Céc hop chat ion dé tan trong nudc. O trang thai ran, céc hop chat ion khong
dén dién nhung dung dich cdc hop chat ion hoa tan trong nudc va cac hop
chét ion & trang thdi néng chay déu 1a chat din dién vi khi dé cdc ion tich
dién c6 thé chuyén dong tu do. D6 1a dac diém cua cac hop chat ion.

Bai 13

LIEN KET CONG HOA TRI

3.15. a) Nguyén tir H, v6i cdu hinh electron 1a 1s', ¢6 1 electron hoa tri. Trong
phan tir H,, hai nguyén tir H lién két v6i nhau bang cach méi nguyén tr H
gop 1 electron tao thanh mot cap electron chung :

H*+.H —> H.H
Nhu vay, trong phan tir H,, méi nguyén tir ¢6 2 electron giéng 16p vo bén
vimg cua khi hiém heli (He).
Nguyeén tir clo (Cl) ¢6 7 electron ho4 tri. Mot c'éch tuong tu, trong phan tu
Cl,, méi nguyén tir Cl dat dugc cau hinh § electron & 16p ngoai cling giong
nguyén tr khi hiém Ar khi méi nguyén tir gop 1 electron tao thanh cap
electron chung :

:Cl 4.0 —— Qs
Lién ket gilta hai nguyén tor H hay gira hai nguyén tir Cl duge goi la lién
két cong hoa tri.

b) Lién két cong hod tri 12 lién két dugc hinh thanh gita hai nguyén tu

bang mot hay nhiéu cap electron chung( b,

3.16. a) Phan tir H, : Cong thic electron: H : H
Cong thic cdutao: H-H

(1) Thyc ra, cing c6 nhiing trudng hop ca biét, lién két duge hinh thanh bang mot hay mot s6 18 electron.
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3.17.

3.18.

88

Phan ti Cl, : Cong thiic electron : : Cl : Cl ;

Cong thic cdutao: Cl-Cl
Phan tit N, : Cong thic electron : :N::N:
Cong thic céu tao: N=N

b) Mdi cap electron chung dugc bi€u thi bing mot gach noi va dugc coi la
mot lién két.
INéu gitta hai nguyén tr c6 mot iien két thi lien két d6 duge goi 1a lién ket
don, thidu H-H; Cl - CL
Néu gitra hai nguyén tir c6 ba lién két thi lién két d6 dugc goi 1a lién két
ba, thi du N =N,
a) Lién két cong hod tri khong phan cuc la lién k&t cong hod tri gifta hai
nguyén ti cé hiéu do am dién nho hon 0,4. Céc cap electron chung phéan
b6 dong déu giita hai nguyén tu.

H:H ; Cl:Cl
b) Lién két cong hod 'tri phan cuc (c¢6 cuc) 1a lién két gitta hai nguyén ti
khdc nhau c6 hiéu do am dién tir 0,4 dén < 1,7, cdc cap electron phan b6
léch vé phia nguyén tir c6 do am dién 16n.
Thidu : HCl ; HF

H :Cl ; H :F
Nguyén tit cacbon (C) c6 4 electron hod tri, nguyén tir oxi (O) c6 6
electron hoad tri.
Trong phan tir CO,, nguyén tt C & gilta hai nguyeén ta O. Nguyén tit C gbp
chung véi méi nguyén tir O hai electron, méi nguyén tit O gép chung v6i
nguyén tu C hai electron tao ra hai lién két doi :
Cong thic electron : 0::C::0:
Cong thirc cau tao : 0=C=0
Nhu vay, theo cong thiic electron, nguyén tir C ciing nhu moi nguyén tir O

déu dugc bao quanh boi 8 electron 16p ngoai cung, dat cau hinh ving bén
cua khi hiém (Ne).



319.H,0: Cong thiic electron  H: O:H
Cong thic cautao: H-O-H
NH;: Cong thic electron: H: N:H
H
Cong thirc cdu tao: H - ITI— H
' H
3.20. Lién két cong hod tri 1a lién két gilta cdc nguyén tu trong ciing mot phan

3.21.

tir (lién két dinh huéng). Nhu vay, mdi phan tir cé thé duoc coi 1a mot don
vi doc 1ap nén so vdi cdc hop chit ion, cdc hgp chat lién két cong hod tri
¢6 nhiét do néng chay, nhiét do6 hoa hoi thap.

3 diéu kién thudng, hidro, oxi, clo, khi cacbonic & trang théi khi ; nudc,
etanol (ruou etylic) & trang thdi 16ng ; bang phién, iot, dudng & trang thai ran.
Céc chdt ¢6 cuc nhu etanol, duong... dé tan trong dung méi nude (c6 cuc) ;
céc chat khong cuc nhu propan, hexan... dé tan trong cdc dung méi khong
cuc nhu benzen, cacbon tetraclorua...

No6i chung, cdc chat chi cé lién két cong hod tri khong cuc khong dan dién
& moi trang thai.

Ta da biét kim loai va phi kim ¢6 do &m dién rat khdc nhau, ching d& tuong
tdc v6i nhau tao thanh cdc hop chat ion, thi du NaCl, CaF,, KBr,...
Trong khi d6, gitra cac phi kim, hiéu do am dién khong 16n nén ching dé tuong
tdc vdi nhau tao thanh cac hop chat c6 lién két cong hod tri, thi du CI,, NO,...

3.22.
Phan
tﬁ' Brz CH4 H20 NH3 C2H6
Cong v e i . . " "
thic |:Br:Br: H:C:H H:0:H|H:N:H Iy, c.c.py
electron o H N H H H
R H H H
Cong | [
thirc Br - Br H-C-H|H-O-H|H-N-H | H-C-C-H
cau tao Ill IEI Ill Pll
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3.23. bap 4n E (CCly).

3.24. bap an E (CsF).

3.25. Cac nguyeén t6 thuoéc nhém VIIA gém cdc nguyén t8 : flo (F), clo (CD),
brom (Br), iot (I), atatin (At).
Nguyén tir cha chiing c6 7 electron hod tri.
Khi hai nguyén tir ciia cing mot nguyén t6 thudoc nhém nay lién két véi
nhau tao thanh phan ti thi méi nguyén tir gép 1 electron, tao thanh mot
cap electron chung tic 1a mot lién két, vi mdi nguyén tir chi thiéu
1 electron dé dat dugc cau hinh 8 electron vimg bén (giong nhu cla khi
hi€ém ding sau no).

Thl’du::ié.+°i5:—>:i5:i5: hay F-F
3.26. bap 4n B.
3.27. bap an A.

3.28. CH, co, ~ C,Hq
H H H
| I I
H-C-H 0=C=0 H-C-C-H
H ~ _ HH
CZHZ C2H4
| H H
H-C=C-H .
H-C=C-H

Trong cac hop chat trén, cacbon c6 thé tham gia 4 lién két cong hod tri vi
cacbon c¢6 4 electron hod tri, c6 thé gop 4 electron dé tao thanh 4 cap
electron chung.
329 H-H, H-Cl, H - Br, H-N-H.
[
H .
Hidro c6 thé tham gia mot lién két cong hod tri, vi nguyén tir H chi ¢6
| electron duy nhat.
3.30. Chat c6 lién két ion : CaO, CsF.
Chat ¢6 lién két cong hod tri : Cl,, H,O, HCIL
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Bai 14

3.31.

TINH THE NGUYEN TU VA TINH THE PHAN TU

a) Tinh thé nguyeén tir dugc c4u tao tir nhimg nguyén to.
b) Trong tinh thé nguyén tlt, cdc nguyén tir lién két v4i nhau bing cac lién

két cong hod tri.

3.32.

3.33.

c¢) Thi du : Tinh thé kim cuong cdu tao tir nhimg nguyén ti cacbon, tinh
thé silic cau tao tir nhimg nguyén ti silic, tinh thé gemani cdu tao tir
nhimg nguyén tlr gemani.

d) Lien két giita cdc nguyén ti trong tinh thé nguyén tir 12 lién két cong
hod tri, rit manh. Vi vay, tinh thé nguyén tir déu 1a cac tinh thé bén, rat
cimg, nhiét d6 néng chdy va nhiét do soi cao. Kim cuong c¢6 d6 cing 16n
nhat so véi cac loai tinh thé da biét.

a) Tinh thé kim cuong duoc c4u tao tir nhimg nguyén tir cacbon (C).

b) Nguyén tur cacbon c6 4 electron hod tri. Trong tinh thé kim cuong,
mébi nguyén tir cacbon 1a mot tam lién két v4i 4 nguyén ti cacbon 1an can
gdn nhit bang 4 cap electron chung, d6 1a 4 lién két cong hod tri. Bon
nguyén ti cacbon lan can ndy nam & cac dinh cia tr dién déu ma tam 1a
vi tri ciia nguyén tir cacbon trung tam.

a) Tinh thé phén tlr duge cdu tao tr nhimg phan ti.

b) C4c phan tir trong tinh thé phan tir lién két v6i nhau bang luc tuong téc
y€u giilta cac phan tu.

¢) C4c thi du vé tinh thé phan ti : tinh thé iot, tinh thé bang phién, tinh thé
nudc da.

d) Trong tinh thé phan tu, cidc phan tir vin ton tai nhu nhitng don vi doc
lap va hdt nhau bang luc tuong tac yéu gilta cac phan tu. Vi vay, cdc tinh
thé phan tir dé n6ng chdy, dé bay hoi. Ngay & nhiét do thudng, céc tinh
thé phan tir nhu iot, bang phién (naphtalen) da tir tir hod hoi, cdc phan ti
tach roi khoi mang tinh thé va khuéch tan vao khong khi nén ta dé nhan ra
mui cta ching.

Cic tinh thé cau tao tlr cc phan tr khong phan cuc nhu iot, bang phién dé
hoa tan trong cac dung moi khong phan cuc nhu benzen, toluen, hexan.
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3.34.

3.35.

Tinh thé nguyén tir : kim cuong, silic.
Tinh thé phan t& : iot, bang phié&n, nudc da.

Trong tinh thé iot, cdc phan tr [, phan b6 & cdc dinh va & tam cdc mat cla
mot hinh lap phuong. Céc phan ti I, 1ién két véi nhau bang luc tuong tdc
yé€u gilta cac phén ti.

Bai 15
HOA TR] VA SO OXI HOA
3.36. a) Hod tri cia mot nguyén td trong cac hop chét ion dugc goi 1a dién hod tri

3.37.

3.38.

3.39.

92

cua nguyén td dé.

b) Trong cdc hop chdt NaCl va CaF,, canxi (Ca) c6 dién hod tri 16n hon
dién hoa tri cua natri (Na).
a) Hod tri cia mot nguyén t8 trbng cac hop chat cong hod tri duge goi la
cong hod tri cua nguyén t6 do. _
b) Trong céc hop chat H,O, NHj3, nito ¢6 cong hod tri 16n hon céng hod tri
clia oxi.
a) Trong cdc hgp chat cong hod tri thi cong hod tri cia mot nguyén to
duogc x4c dinh bang s6 lién két cong hod tri clia nguyén tir tuong ing trong
phan tu.
b) H - ITJ— H.

H
Trong phéan tir NH3, nguyén tir N tham gia 3 lién két cong hod trj, vay nito
¢6 cong hod trj 3. -

H H H H H H
[ [ [
0=C=0; H—?—C—\H;H—$—?—?—H;H—C=O_
I
H H H H H

Trong cac hop chat do, cacbon déu c6 cong hod tri 4.



3.40. a) SO oxi hod cia cac nguyén t0 H, N, O, Na, Ca trong cdc don chat H,,
N3, O,, Na, Ca déu bang khong.
b) Tong s6 oxi hod cia hidro va ciia oxi trong phan tir H,O bang khong :
2X(+DH)+(-2)=0
3.41. Hidro ¢6 s6 oxi ho4 :
— béng +1 trong cac hop chat HCI, HF, H,0, CH,.
~ bang -1 trong cac hop chat NaH, KH, MgH,, CaH,, CsH".

3.42. S6 oxi hoa cta Cl trong cdc chat :

HCJ, Cl,, C1,0, Cl,03, Cl,0s, C1,0,
lanlwotla: =1, 0, +1, +3, +5, +7.

3.43. Trong céc hop chat da cho, cacbon déu c6 cong hoa tri 1a 4 nhung s6 oxi
ho4 cua cacbon trong cac hop chat :
CH,, C,Hg, C,H,, C,H,, HCHO, HCOOH
lanlugtla: -4, -3, -2, -1, 0, +2.
3.44.Dip 4n D (+7).

Bai 16

LUYEN TAP: LIEN KET HOA HOC

3.45.Dap 4n D (+5).
3.46. Goi x la s6 oxi hoa cha Cr. Vi trong mot phan tir trung hoa, téng dai s6
cdc s6 oxi hod cua c4c nguyén tir bang khong nén ta co :
2(+D)+2x+7.(-2)=0
2x =414 -2 =+12
X =46

Vay s6 oxi hod cta Cr trong K,Cr,O, bang +6.

®Hidro c6 56 oxi hod :
- bang — | khi két hop v&i cdc kim loai va nguyén 5 Bo (B).
- bang + 1 khi két hgp vdi céc phi kim (trir Bo).
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3.47.

3.48.

3.49.

3.50.

3.51.

3.52.

3.53.

94

Goi x 1a s6 oxi hod cia S, ta c6 :
2.(+D)+x+4.(-2)=0
X=4+8-2=+6

S6 oxi hod cta S trong H,S0, 1a +6.
Dép 4n C. NO; (+3) ; NOj3 (+5) ; NHj (-3).
Diap 4n C. H,S (=2) ; SO, (+4) : SO3™ (+4); SO3™(+6).

Dap 4n B. Mn (0) ; MnO (+2) ; MnCl, (+4) ; MnOj (+7).

Trong tinh thé ion, lién két giira c4c ion la lién-két ion.

Trong tinh thé nguyeén ti, lién két gita cdc nguyén tu la lién két cong
hoa tri.

Trong tinh thé phan tu, lién két gilta cic phan ti 1a tuong tac yéu, dugc
goi 1a twong tic giita cac phan tu.

Trong tinh thé ion, cdc cau tir 1a cdc ion am va duong. Trong tinh thé
nguyén tir, cic cdu tir 1a cdc nguyén tit. Trong tinh thé phan tu, cdc cdu tl
la c4c phan tu.

Lién két giita cdc nguyén t trong tinh thé nguyeén tu 1a lién két cong hod
tri rat manh. Vi vy, cdc nguyén tir lién két véi nhau mot cich chat ché,
do dé tinh thé nguyeén tir rdt bén, rat cing, nhiét do néng chay va nhiét do
s0i cao. Trong tinh thé phén ti, cdc phan tlr van ton tai nhu nhitng don vi
doc lap va hit nhau bang luc twong tic yéu gilta cadc phan tu. Vi vay, cic
tinh thé phan tlr dé néng chay, dé bay hoi. C4c tinh thé nguyén ti rat khé
hoa tan trong cadc dung moi khdc nhau. Cac tinh thé phan tlr c4u tao tir cdc
phan tir khong phan cyc dé hoa tan trong cidc dung méi khong phan cuc.
Céc tinh thé phan tir cau tao tir cic phan ti phan cuc dé hoa tan trong cic
dung mo6i phan cuc.



Céc lién két trong phan tir N, 1a cac lién két cong hoa tri dién hinh, khong
phan cuc vi d6 la nhiing lién két giita hai nguyén tir giong nhau (hiéu do
am dién bang khong).

Cdc lien két trong cac phan tir con lai 1a cdc lien két giita cdc nguyén t
trong cung mot chu ki (C, N, O) va nguyén tir H (do am dién bang 2,20).
Vi trong cling mot chu ki, do am dién tang dan tir trdi sang phai nén so
v6i H, hiéu do am dién ciing tang theo, do d6 céc lién két trong phan tir
H,O la cdc lién két phan cuc manh nhat.

3.55. Lién két trong cdc oxit d6 1a lién két gilra oxi va cdac nguyén to thudc
chu ki 3.
Can cit vao hiéu do am dién, c6 thé du doén lién két trong c4c oxit : Na,O,
MgO, Al,O5 la lién két ion, lién két trong céc oxit : SiO,, P,0Os, SO; la
céc lién két cong hod tri c6 cuc, lién két trong oxit Cl,04 la lién két cong

ho4 tri khong cuc.

+1 +1 +1 +2 +2 +2

3.56. LiBr, NaCl, KI, MgCl,, CaO, BaF, “

C =2 -2 -2 - -1 +2
3.57.a) Na,0, CaO, Al,O,, H,0,, F,0

b) Oxi ¢6 s6 oxi hod biang :
. —1 trong c4c peoxit, thi du H— O — O - H (H,0,).

« + 2 khi két hgp vdi flo (F), vi oxi ¢6 d6 am dién (3,44) nho hon do
am dién cua flo (3,98).

. —2trong cac truong hop khéc.

“Trong moi hop chat, cac kim loai kiém c6 s& oxi hoa bang +1, cic kim loai kiém thd c6 s6 oxi hod
bing +2.
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Chuong 4. PHAN UNG OXI HOA - KHU

Bai 17
PHAN UNG OXI HOA - KHU
4.1. Cau ding: 2.
Causai: 1,3, 4.
4.2. Dép an B.
+6 +6
43. a) SO; — H,SO, :khong cé phan ting oxi hod — khu.
+6 +4 '
b)H,SO, — SO, : ¢6 phan ing oxi hod — khur.
+5 +4
¢)HNO; — NO, : ¢6 phan ting oxi hod — kht.
+5 +7
d)KClO; —» KCIO, :cé phaning oxi hod — khu.
+5 +3
e)KNO; — KNO, :c6 phan ing oxi hod — khi.
+2 +3
g)FeCl, — FeCl, : ¢6 phan Ung oxi hoa — khur.
4.4. Déap an B.
4.5. — Dot chdy nhién liéu :
+ D6t than : C+ O, — CO,
+ Dot khi tu nhién : CH, + 20, — CO, + 2H,0
+ Dot gaz (bép gaz, bat lira gaz) : 2C4,H ) + 130, — 8CO, + 10H,0
— Su ho hap, su quang hop, su han gi, su théi rira, su nd...
4.6. Dap an D.
4.7. Ddp an A.
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48. Dip 4n D,
4.9. Dép 4n B.

0 0 +1 =2
410.a) 2Na + S - Na, S

Chd't khit Chdt oxi hod

0 +2 +2
b) Zn + FeSO, — ZnSO, + Fe

Chdt khir  Chadt oxi hod
+4 -2
411.1) SO, + 2H,S — 3S +2H,0
Chdt oxi hod Chadt khu

+4 0 +6 -1
2) SO, + Cl, + 2H,0— H,SO, + 2HCI

Chdt khit  Chdt oxi hod
3 (1) SO, déng vai trd chat oxi hoa.
3 (2) SO, déng vai trd chat khir.

-1 +2
412, a) Mno2 +4HCl — MnCl, +c1 ,+2H,0

+4 +2
Mn +2¢ — Mn x1

-1 _ 0
2C1 —  Clz + 2elxl

0 +5 +2 +4
b) Cu+4HNO; — Cu(NO,), + 2NO, +2H,0

0 +2
Cu -  Cu+2elxl
+5 +4
N+le — N x2
+6 +2
c) 3Mg+ 4H,S0O, — 3MgSO, + S +4H,0
+2
Mg — Mg + 2e[x3
+6 0
S+6e —> S %]

7.8T HOA10.C - A
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Bai 18

PHAN LOAI PHAN UNG TRONG HOA HOC VO CO

4.13. Dép 4n A.
4.14. Dap 4n B.
4.15. Dap an A.
4.16. Dap 4n A.
4.17. + Nhan biét phan ting oxi hoa — khir : C6 sy thay ddi s6 oxi hod.
+ PTHH cta 3 phan ing oxi hod — khu :
Zn + H,SO, - ZnSO, +H,
2Na +2H,0 — 2NaOH + H,
2NH, + 3Cl, —» N, + 6HCI
+ PTHH cta 3 phan ting khong phai 1a phan ¢ng oxi hod — khir :
2NaOH + H,S0, — Na,S0O, + 2H,0
CuSO, +2KOH — Cu(OH), + K,SO,
CO, + NH; + H,0— NH4HCO;
4.18. Dap 4n B.
4.19. Dédp 4n D.
4.20. Dap 4an C.

Bai 19

LUYEN TAP: PHAN UNG OXI HOA - KHU

4.21. Dép 4n A.
4.22. Dép 4n A.
4.23. Dap 4n C.
4.24. Dip 4n C.

08 7BTHOA10C . B



4.25. Dap 4n D.

4.26. Dap 4n B.
4.21. Fe + 2HCI — FeCl, + H, (D
Theo PTHH (1) ta c6 Ny, = Nfe = % = 0,04 (mol).
CuO + H, —» Cu + H,0 (2)
Theo PTHH (2) :

S6 mol CuO phan ing : ngyo = ny, = 0,04 mol.
S& mol Cu tao ra 1a 0,04 mol.

S$6 mol CuO du : 102 - 0,04 =0,0125 (mol).

Sau phan {ng trong 6ng 6 : me, = 64.0,04 = 2,56 (g).
Mcy0 (du) = 800,0125 =1 (g)
Khéi luong chdt ran : 1 + 2,56 = 3,56 (g).

-3 +1 +4 +5
4.28. a) NH3, N, O, NOZ, HNO3
N chi ¢6 tinh khur N chi ¢6é tinh oxi hod
-3 +2 } +3 +5
b) NH4C1, NO, HNOZ, N205
N chi ¢6 tinh khu N chi ¢6 tinh oxi hod

4,29. NAgNO; = 0,1.0,1 =0,01 (mol)

Zn +  2AgNO; —  Zn(NOy), + 2Agl
0,005 mol « 0,01 mol — 0,01 mol

myg = 108.0,01 = 1,08 (g)
my, = 65.0,005 = 0,325 (g)
2,6

65
nQ]Clz = 0,1 0,75 = 0,075 (mOl)

Zn + CuCl, - ZnCl, + Cu
0,04 mol — 0,04 mol —» 0,04 mol

Trong dung dich thu dugc ¢6 :

430. 1y, =

=0,04 (mol )

nZnCl2 = 0,04 mol
Neu, de = 0.075-0,04 = 0,035 (mol)
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Chuong 5. NHOM HALOGEN

54

5.5.

100

Bagi 21
KHAI QUAT VE NHOM HALOGEN
5.1. DéapénD.
5.2. bépéanC.
53, H, +F, —% , HHF

t” thip
H, + Cl, —hsine , oHC

H, + Br, —%° 5 2HBr

Hy+1, —23%% oy

xuc tic Pt

Trong céc phan tng trén, halogen déu déng vai tro 1a chat oxi hoa.
béng 16i o

H,+F, X%, 2HF

t° thap

-1
3C1, + 2Fe — >  2FeCl,

-1
Ca+Br, —— CabBr,

-]
31, + 2A1 —XH0 5 oAy,

S6 oxi hod clia céc halogen trong hop chat déu la —1.

Nhan xét :

~ Flo chi ¢6 s6 oxi hod —1 trong céc hgp chdt.

— Clo ngoai s6 oxi hod —1 ¢dn c6 céac s6 oxi hod +1, +3, +5, +7.

— Brom va iot ¢6 s6 oxi hod tuong tu nhu s& oxi hod cua clo trong céc
hop chat.



Bai 22

CLO

56. )Fe +2HCI —— FeCl, + H,

2)2Fe +3Cl, - 2Fecl,
3) 2FeC12 + C12 E— 2FeCl3

5.7. Dap an B.
5.8. PdpianB.
59. bapanC.
5.10. Ddp s6': ~ 1,189 tan hay 1189 kg.

5.11. a) Trong 1 lit hén hop c6 0,6 lit Cl, va 0,4 lit H,. Clo di 14y du.
H, + (, —— 2Hd
041t —» 041t —»  0,81it
b) H6n hop khi sau phan ing c6 : Ve = 0,8 lit —> 80% thé tich,
Ve, ae= 0.2 lit = 20% thé tich.

2
5.12. Neucl, = é = 0,2 (mol)

Cu + C, -5 cuCl
0,2mol « 0,2mol « 0,2 mol
me, = 64.0,2 = 12,8 (g)
Vo, =224.0,2 =448 (Iit)

7,3
543, nyq = 365 - 0,2 (mol)
a) MnO; + 4HCl - MnCl, + Cl, + 2H,0 (N
' 0,2
Theo (1) : nq, === 0,05 (mol) ; Vg, =22,4.0,05 = 1,12 (Iit)
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b) 2KMnO, + 16HCl — 2KCl + 2MnCl, + 5Cl, + 81,0 2)

0,2.5

Theo (2) . nCl2 = T

=0,0625 (mol)

Ve, = 22,4.0,0625 = 1,4 (lit)

560
5.14. ey, = 22 2 =25 (mol)
2NaCl + 2H,0 —% 5 H,1 + 2NaOH + Cl,1 (1)

Theo (1) : nNacy can = 25.2 = 50 (mol)
Khéi lugng mudi an chita 98% NaCl can 14y 1a :
58,5.50.100

=2984,69 (g) ~ 2,985 k
98 2984,69 (g) = 2,985 kg

Bai 23

HIDRO CLORUA ~ AXIT CLOHIDRIC VA MUOI CLORUA

5.15. Dép 4n D.
5.16. Dap 4an D.
5.17. Dap 4n B.

5.18. Dap 4n A.
5.19. — Hoa tan mu6i vao nudc réi loc s& loai bé duge CaSO, it tan (nuée loc
van chita mét lugng nho CaSO,).
— Cho vao nuée loc moét lugng du dung dich BaCl,.
BaCl, + CaSO, — BaSO, { + CaCl,
BaCl, + Na,SO, —> BaSO, 1 + 2NaCl
Loc bo két tia BaSO,, nudc loc chira CaCl,, MgCl,, NaCl va BaCl, dur,
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5.20.

5.21.

5.22.

= Thém vao nudc loc mot lugng dung dich Na,COj5 lay du.
Na,CO; + CaCl, — CaCOs3{ + 2NaCl
Na,CO; + MgCl, —>MgCO;} + 2NaCl
Na,CO; + BaCl, ——> BaCO;{ + 2NaCl

— Loc bo két tha, nudc loc chi chira NaCl va Na,COs du, cho tac dung voi

dung dich HCI du.

Na,CO, + 2HCl — 2NaCl + CO,T + H,0
Khi c6 can, HCI du bay hoi hét, thu duge NaCl tinh khiét.

— San xudt Cl,, NaOH, H, :
2NaCl + 2H,0 —49 5 |, 1 + 2NaOH + CI,T

— San xuat axit clohidric :

H, +Cl, — 5 2HCI

12400 °C

2NaCl + HySO0y (450 Na,SO, + 2HCIT

Phai dung H,SO, dic va muéi & trang thai tinh thé d€ hidro clorua tao

thanh khong hoa tan trong nudc.

a) Mg + 2HCl — MgCl, + H,T
Chat khong tan B 1a Cu.
Theo (1) :
5,6

= 0,25 (mol) ; My = 24.0,25 =6 (g)

M= Hy T7p 4

Cu + 2H,S0, - CuSO, + SO,™ + 2H,0
Theo (2) :
2,24
ng, = Nso, =34 = 0,1 (mol) ; me, =64.0,1 =64 (g)

b) mpps =6+ 6,4 =124 (g)

(1)

(2)
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Bai 24

SO LUGC VE HOP CHAT CO OXI CUA CLO

5.23. bap 4n B.
5.24. Bap an C.
525.P4dpan:a-4;b-3;c-2;d-1;e-5.

5.26. Khi O,.

5.27.1) 2NaCl —%% 5 2Na + Cl,
2) Cl, + 2NaOH — NaCl + NaCIO + H,0

~

nudc Gia-ven

3) Cl, + H,0 == HCI+HCIO

4) 2HCIO —fhséne 5 HHCI+ 0,7
5) HCl + AgNO; — AgCld + HNO;,

6) 2AgCl —2hséne , oAg + Cl,
528, CaCO, —=%C , (a0 +CO,
CaO + H,0 — Ca(OH),

2NaCl + 2H,0 —%% , H,1 + Cl,T + 2NaOH

m.n

Cl2 + Ca(OH)2 —> CaOC12 + H20

5.29. O diéu kien thudng, khi clo kho khong tic dung vdi sat. Néu cé nudc,
clo tac dung vdi nudc tao ra axit an mon binh thép.

104



Bai 25

FLO - BROM -I0T

5.30. Dép 4n C.

5.31. Dédp 4n A.

5.32. — Hai nguyén t6 d6 1a clo va iot.

— Hop chat cua ching 14 natri clorua (NaCl) va natri iotua (Nal). ‘

5.33. Vi flo 1a phi kim manh nhat trong s6 tat ca cac phi kim nén trong cdc phan

tmg n6 chi thu thém e nén ludn luon c¢6 s6 oxi hod am. Céc halogen khac

con c6 s6 oxi hoa duong vi con ¢é nhitng phi kim manh hon ching nén

chiing c6 thé nhudng e cho phi kim nay.
5.34. Dap 4n D.
5.35. C6 cac phan img sau :
Clo ddy brom ra khoi mudi KBr :
Cl, + 2KBr — 2KCl + Br,

Mot phan clo tac dung véi nudc :
Cl, + H,O0 2 HCl + HCIO
Mot phan brom sinh ra & (1) tdc dung véi nudc :
Br, + H,O 2 HBr + HBrO
Mot phan clo ddy brom ra khoi HBr :

Cl, + 2HBr — 2HCI + Br,

Duéi tac dung cta anh sang, céc axit HCIO va HBrO bi phan huy :

2HCIO — 2HCI + O,

2HBrO — 2HBr + O,

(1)
(2)
| A3)
(4)
(5)

(6)
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5.36. Suc khi Cl, vao cac dung dich trén da dugce cho thém ho tinh bot.

— Dung dich nao khong c6 hién tugng gi xay ra, d6 1a dung dich NaCl.

— Dung dich nao c6 chat 16ng mau nau tao thanh, d6 1a dung dich NaBr:

Cl, + 2NaBr — 2NaCl + Br,

— Dung dich nao c6 mau xanh xuat hién, d6 l1a dung dich Nal :

Cl, + 2Nal — 2Na(Cl +1,

(I, gap ho tinh bot tao ra hgp chit c6 mau xanh).

5.37. — San xuit flo : Trong cong nghiép, flo dugc san xudt bang cach dién phan

5.38.

5.39.

106

KF tan trong HF 16ng, khan.

— San xuat brom : Trong cong nghiép, ngudi ta dung Cl, dé oxi hoa NaBr

c6 trong nudc bién thanh Br,.

— San xu4t iot : Trong céng nghiép, ngudi ta san xuit I, tir rong bién.

KF + H,SO, * . KHSO, + HF

KCl + H,S0, _* _, KHSO,+ HCI

6,72
Nypi = m = 0,3 (mOl)

Goi x, y lan luot 1a s6 mol KF va KClI, ta c6 :
{ 58x + 74,5y = 19,05
X +y=0,3
Giai h¢ phuong trinh duge : x =0,2;y =0,1.

11,6

%mge = 100% — 60,89% = 39,11%

4,48
o, =224

Cl, + 2KBr — 2KCl + Br,

= 0,2 (mol)

(1)
@)

= 60,89%

(1)



Theo (1) ngp, = 2.ng, =2.0,2=0,4 (mol)

mg g, = 119.0,4 = 47,6 (2)

47,6

. =4
119 100% = 40%

C% =

76,2
5.40. nlz = ﬁ = 0,3 (mol)

Cl, + 2KI— 2KCl + 1, (1)
Theo (1) : ngy = 2. n, = 2.0,3 =0,6 (mol)

0,6

0.2 = 3 (mol/1)

Cm

Bai 26

LUYEN TAP: NHOM HALOGEN

5.41.Ddp an A.

5.42. bap an D.

9.43. bdp an C.

5.44. Dap an A.

5.45. bap 4n B.

5.46. Nguoi ta c6 thé diéu ché Cl,, Br,, 1, bang cach cho hén hop H,SO, dac va
MnO, tac dung véi mu6i clorua, bromua, iotua. Céc san phdm trung gian

1a HCI, HBr, HI bi hén hop (MnO, + H,SO,) oxi hoa thanh Cl,, Bry, I,.
Cic PTHH c6 thé viét nhu sau :

NaCl + H,S0, —s NaHSO, + HCl

MnO, + 4HCI —— MnCL, + CL,T + 2H,0
107



5.47.

108

Cac phan tng ciing xay ra tuong tu d6i véi mudi NaBr va Nal.

Khong thé 4p dung phuong phép trén dé diéu ché F, vi hén hgp oxi hod
(MnO, + H,S0,) khong di manh dé€ oxi hoa HF thanh F,.

Cach duy nhat diéu ché F, la dién phan KF tan trong HF long khan (khong
c6 mat H,0). Dung dong dién mat chiéu 8 — 12 von ; 4000 — 6000 ampe ;

Binh dién phan c6 catot 1am bang thép dac biét hoac bang déng va an6t
lam bang than chi (graphit).

O catot : 2H' + 2e - H,
O anot : 2F — F, + 2e

a) Cdch 1 : Cho hon hop khi di qua dung dich HBr hoac dung dich HI, Cl,

s& oxi hod HBr hoac HI thanh Br, hodc I, lam cho dung dich khong mau
ban ddu chuyén thanh mau vang hodc mau néu.

Cl, + 2HBr — 2HCI + Br, (dung dich ¢6 mau vang)

hoac Cl,+2HI — 2HCI + I, (dung dich c6 mau vang nau)
Cdch 2 : C6 thé nhan bié€t hdn hop khi bing gidy quy tim am. Lic ddu quy
tim chuyén thanh mau do, do hén hgp khi c6 HClL. Sau d6 mau do bién
mat do trong hdn hgp c6 khi Cl,. Khi Cl, tac dung v6i H,O sinh ra HCIO

¢6 tinh oxi hod rat manh, lam mat mau do :
Cl, + H,O = HCI + HCIO

b) Cho hén hogp khi trén (HCI va Cl,) tdc dung védi chit oxi hod manh la
MnQO,, dung dich KMnO,... HCI bi oxi hod thanh Cl,, két qua thu dugc
chat khi duy nhat la Cl,.

4HCI + Mn02 - MnC12 + C12 + 2H20

16HCl + 2KMnO, — 2KCl + 2MnCl, + 5Cl, + 8H,0
¢) Cho hén hgp khi trén tdc dung v6i H, & nhiét do cao, thu duge khi duy
nhat 1a HCI :

Cl, + H, —— 2HCI



5.48.

Hoac cho hén hop khi di qua 6ng dung bot dong kim loai dun néng,

khi Cl, tdc dung véi déng kim loai tao mudi clorua la chat ran. Chat khi

khong téc dung véi déng kim loai 1a HCI, nén chét khi di ra chi 1a HCI.
Cu +Cl, —> CuCl,
a) Ldy mot it mudi trong méi lo dem hoa tan vao nuéc duge cdc dung dich
riéng biét.
— Dung dich nao tic dung dugc véi Br, hodc nuée brom tao ra tinh thé c6
mau den tim, d6 la dung dich KI.
Br, + 2KI — 2KBr + I,
— Nhitng dung dich con lai, dung dich nao tic dung duoc véi Cl, tao ra
dung dich c6 mau Vz‘a.ng nau (mau cda Br;, tan trong nudc), d6 la dung dich KBr.
Cl, + 2KBr — 2KCl + Br,
— Hai dung dich con lai 1a KF va KCl : cho tdc dung v6i dung dich AgNOs;,
dung dich nao tao két tha tring, d6 1a dung dich KCI.
KCl + AgNO; — AgCIl + KNO,
— Dung dich con lai 1a KF.
b) Diéu ché halogen tuong iing tir mudi da cho :
~ Diéu ché F, : Dién phan mud6i KF tan trong chat 1ong HF khan thu dugc
F, & anot.
— Diéu ché& Cl, : bién phan dung dich KCl trong nudc, c6 mang ngan.
2KCl + 2H,0 —%; 1, + Cl, + 2KOH

- Diéu ch& Br, : Cho H,SO, dac tdc dung v6i hén hop ran la KBr va

MnO,, dun néng. Céc phan ing x4y ra nhu sau :

2KBr + HpS0, g3y ———> K,SO, + 2HBr (1)
MnO, + 4HBr —“ 5 MnBr, + Br, + 2H,0 )
MnBr, + H,S0, — MnSO, + 2HBr 3)
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Phan ttng téng cta (1), (2), (3) 1a :
2KBr + MnO, + 2H,SO, —— K,SO, + MnSO, + Br, + 2H,0 (4

- Diéu ch€ I, tuong tu diéu ché Br, va c6 phan img téng 1a :
Diéu ché cdc hidro halogenua tix cac mudi tuong ving :
_Piduch¢ HF: KF+H,S0, _t° , KHSO, + HF?
— Diéu ché¢ HCl: KCl + H,S0, _* , KHSO, + HCIT
— Diéu ché HBr : bién phan dung dich KBr c¢6 mang ngan (hoac cho Cl,
tdc dung véi dung dich KBr, hodc cho mudi KBr tic dung v6i hén hop
MnO, va H,SO, dac) dugce Br,,sau d6 cho Br, tac dung véi H, & nhiét do
cao dugc HBr.

H,+Br, _* , 2HBr
— Diéu ché HI : Tuong tu nhu diéu ché HBr & trén hoac tir I, ta diéu ché
HI bang cach dung khi H,S khir .

L+H,S _° , 2HI+S{

5.49. Ddp so: 0,25 tén Nal.
9,75 tan NaCl.
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Chuong 6. OXI - LUU HUYNH

Bai 29

6.1.

6.2.

6.3.

OXI - OZON

Huéng dan. So sanh ban kinh nguyén tir véi ion cling loai :

— Néu la ion duong (cation) s& c6 it electron hon nguyén tu, va ban kinh
cua ion duong nho hon ban kinh nguyén ti.

— Néu la ion am (anion) s& c6 nhiéu electron hon nguyén tir va ban kinh
ctia ion &m 16n hon bdn kinh nguyén tu.

Trd loi : Dap éan D.

A-b
B-a
Cc-d
D-c
Hudng dan. C6 thé phan biét c4c khi nay bang trinh tu nhitng thi nghiém :

— Diing dung dich Ca(OH), dé nhan ra khi cacbonic.

— Diing dung djch chita hén hop KI va hé tinh bot dé nhén ra khi ozon.
— Dung gifly quy tim tdm nuéc dé nhan ra khi hidro clorua.

— Kh{ con lai la oxi duge nhan ra bing than hdng.

PTHH cua phan iing diéu ché khi oxi :

2KMnO, —“— K,MnO, +MnO, + O, (1)
2KCIO, —“ 2KCl+30,7 )

a) Néu céc chét c6 cung khéi lugng :
Theo (1) : 316 g KMnO, di¢u ché dugc 1 mol O,.
Theo (2) : 245 g KCIO; diéu ch& duge 3 mol O,.
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6.5.

6.6.

112

3.316
245~ 3,87 (mol) O,.

Két lugn : Néu dung cung mot khéi lugng thi thé tich khi oxi thu dugc tir
KClIO; nhiéu hon 3,87 14n so véi KMnO,,.

b) Néu cdc chit ¢6 cung s6 mol :

Theo (1) : 2 mol KMnO, diéu ché& dugc 1 mol khi O,.

Theo (2) : 2 mol KCIO; diéu ché€ dugc 3 mol khi O,.

Két ludn : Néu dung cing s6 mol thi thé tich khi oxi thu duge tir KCIO,
nhiéu hon 3 14n so véi KMnO,.

Vay 316 g KCIO; diéu ché dugc :

Ta ¢6 bang sau khi dién :

Diéu Dung dich - Sdn phdm Sdn pham
ché dién phdn d cuc duong d cuc dm
Khi oxi | H,O pha thém H,SO, Khi oxi Khi hidro
Khi clo | NaCl (c6 mang ngan) Khi clo Khi hidro

Phuong trinh dién phan :
2H,0 —% 2H, +0,

m.n

2NaCl +2H,0 —%4, 7NaOH +H, +Cl,

a) Xem d6 thi sau :
VO2 (cm3)
90 ¢
R TS
80 T
70 1
60 Fy
50 A1
40 fommmmmmmeeee
30 1

[l
]
I
I
]
I
I
]
I
)
)
)
1
1
)
]
t
Il
|
'
]
]
|

20 1

10 1 ;

0 — \
0 10 202530 404550 60 70 t(s)




b) Thé tich khi oxi thu dugc & cic thoi diem :

- 25 giay : Khodng 40 cm’.

— 45 giay : Khoang 83 cm’.

c) Phan ung két thic & thoi diém 60 giay va thé tich khi oxi thu dugc la

90 cm3.

6.7. Dép 4n B.
6.8. Huong dan. Xem céc bai hoc trong SGK.
6.9. Khoi lugng mo!l trung binh ctia hén hop khi :

M=18.2 =36 (g)

Pat x va y 1a s6 mol O; va O, ¢6 trong 1 mol hén hop khi, ta cé phuong
trinh dai s6 : '
48x + 32y _

X+y

36

Giai phuong trinh, ta ¢6 y = 3x. Biét ring ti 1& phan tram vé s6 mol khi
ciing la ti 1& vé thé tich : Thé tich khi oxi gap 3 Ian thé tich khi ozon.
Thanh phan cta hén hop khi 1a 25% ozon va 75% oxi.
6.10. a) Pdp s6 - Hoén hop khi A : 60% O, va 40% O;.
Hén hgp khi B : 80% H, va 20% CO.
b) PTHH cua cac phan ung :
2C0+0, — 2C0, (1)
3C0+0; — 3CO, (2)
Trong 1 mol hén hgp khi A ¢6 0,6 mol O, va 0,4 mol Os.
Theo (1) : 0,6 mol O, dot chay duge 1.2 moi CO.

Theo (2) : 0,4 mol O5 d6t chdy dugc 1,2 mol CO.
Két lugn : 1. mol hén hop khi A d6t chdy duogc 2,4 mol khi CO.
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Bai 30

LUU HUYNH

6.11. Dap an C.

6.12. Huong ddn. Can ctr vao hiéu do am dién cha cdc nguyén t6 dé x4c dinh

loai lién két hod hoc.
Traloi : Dap én A.

6.13. Huong dan. C6 nhiéu phuong phédp tach S ra khéi hén hop bot S va bot Fe.

Sau day la mot thi du :

Khudy hén hop bot S va Fe trong dung dich HCI hoac dung dich H,SO,
loang, du cho dén khi khong con bot khi thoét ra. Loc hdn hop sau phan
Ung va rira sach, dugc bot luvu huynh. Viét PTHH cia phan tng xay ra.

6.14. Huong dan.

a) Zn+S — ZnS

b) Zn: Chat khir hay chdt bi oxi hoa.

S : Ch4t oxi hoé hay chat bi khir.

¢) Zn du, khéi lugng 1a 2 g.

6.15. Céc PTHH :
Fe +S — FeS
FeS + 2HCl — FeCl, + H,S
Fe (du) + 2HCI — FeCl, + H,

HCI (du) + NaOH — NaCl + H,0
a) Thanh phan ctia hén hop khi A :

ey
2
3)
“)

Theo (1) : 0,05 mol Fe tac dung véi 0,05 mol S, sinh ra 0,05 mol FeS.
Theo (2) : 0,05 mol FeS tac dung véi 0,10 mol HCI, sinh ra 0,05 mol H,S.

Theo (3) : 0,05 mol Fe du tac dung véi 0,10 mol HCI, sinh ra 0,05 mol H,.

Két ludn : Hén hop khi A c6 thanh phan phén tram theo thé tich :

50% khi H,S va 50% khi H,.
114
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b) Nong do6 mol ctia dung dich HCi :
Tong s6 mol HCI tham gia cac phan ung (2), (3), (4) :
0,1 +0,1+0,0125=0,2125 (mol)

0,2125

0.5 = 0,425 (mol/l).

Néng d6 mol cta dung dich HCI :

Bai 32

HIDRO SUNFUA - LUU HUYNH DIOXIT
LUU HUYNH TRIOXIT

6.16. P4p 4n D.
6.17. Pap 4n D.

6.18. Huong dan. Sau khi can bang, ta c6 PTHH :

+4 0 -1 +6
SO, + Br, + 2H,0 — 2HBr +H,S0,

Chat oxi hod 12 Br, c6 hé s6 1a 1, chat khir [a SO, c6 hé so 1a 1.
Tra loi : Déap 4n B.

6.19. Khi tham gia cac phan tng hod hoc :
— S ¢6 thé 1a chat oxi hod, c6 thé 1a chat khir :

o
Lachdt oxi hod: 2Al1+3S 5 ALS,

o
La chat khir : S+0, > SO,
— H,S chi thé hién la chat khir :

2H,S +30, — 2H,0 +250,T
— SO, c6 thé la chat oxi hod, c6 thé 1a chat khir :

Lachatoxihod: SO,+2H,S — 3S+2H,0
La chat kht : SO, + Bry + 2H,0 — 2HBr + H,S0,

115



6.20. C6 thé phan biét céc dung dich nhu sau :

6.21.

116

— Nhaén ra dung dich Na,SO; bang dung dich H,SO,, khi thoat ra lam mat
mau dung dich brom :

Nast:; + HzSO4 v d N32$O4 + Hzo + SO;)T

SO, + Br, + 2H,0 — 2HBr + H,S0,
~ Nhan ra dung dich Na,CO; bang dung dich H,SO,, khi thodt ra lam duc
nudc voi trong :

Na,CO; + H,SO, — Na,SO, + H,0 + CO,T

CO, + Ca(OH), — CaCO4l + H,0

— Nhan ra dung dich Na,SO, bang dung dich BaCl,, két tha trang sinh ra
khong tan trong axit :

Na,SO, + BaCl, — BaSO,{ + 2NaCl

a) Nhan xét :

— Khi hidro dugc giai phéng o thi nghiém 1 nhiéu, nhanh hon & thi
nghiém 3. Vi dién tich ti€p xtc cua Zn véi H,SO, & thi nghiém 1 16n hon,
trong khi d6 nhiét d cua dung dich axit 1a nhu nhau.

— Khi hidro duo'é giai phdéng 6 thi nghiém 3 nhiéu, nhanh hon & thi
nghiém 2. Vi nhiét d6 ctia dung dich H,SO, & thi nghiém 3 cao hon, trong
khi d6 dién tich ti€p xic gitta Zn va axit 1a nhu nhau.

b) D6 thi biéu dién cdc phan tng :

— Dudng cong ¢ bi€u dién cho thi nghiém 1, phan tng x4y ra nhanh nhat.
~ Duong cong b biéu dién cho thi nghiém 3, phan tng xay ra nhanh
trung binh.

— Duong cong a biéu dién cho thi nghiém 2, phan ting x4y ra cham nhat.

¢) Thé tich khi hidro :
Sau cac thi nghi¢m, k&m con du. Nhu vay, thé tich khi hidro duoc smh ra
phu thuo6c vao luong H,SO, tham gia phéan img :
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Thé tich khi hidro & diéu kién phong 12 :

Vy, = 24.

0.1 = 2,4 (lit) hoac 2400 cm’

Ta ghi s6 2400 cm” trén truc y, noi giao diém gita truc y va dudng ngang
cua 3 duong cong kéo dai (nét cham trén dé thy).

6.22.2) PTHH:  FeS+2HCI — FeCl, + H,ST

b) D6 thi bi€u dién khi H,S sinh ra :

VO2 (cm3)

100 1
90 1
80 1
70 1
60 1
50 -
40 1
30 1
20 1

10 1

0

-—

—n w———

150

+ -+

0 20 40 60 80 100 120 140 160 180 t(s)

¢) Can ctt vao do thi, ta biét :

— Thé tich khi H,S thu duoc & thdi diém 50 giay khoang 58 cm®.

— Trong khoang 20 giay dau, phan iing xay ra nhanh nhat (dudng cong c6
do doc 16n nhat). Khoang thai gian 20 giay tir giay thit 120 dén 140, phéan
tng xay ra cham chat (dudng cong c¢é do déc nho nhat).

— Phan ung két thic & giay thi 140.

d) Néu thay dung dich HCI ¢6 n6éng do cao hon thi dudng cong s€ co do
doc 16n hon, phan tng s& két thic nhanh hon, nhung thé tich khi H,S thu
dugc l1a khong doéi. Trén do thi, dudng cong nay dugc bifu dién bing

duong dat nét.
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6.23. Huong dan. Céc phéan tng diéu ché SO, :
- H,S0, dac tac dung véi Cu.
— H,S0, dac néng tac dung véi S.
— Dot chay S trong oxi hoac trong khéng khi.
- D6t chay H,S trong oxi hoac trong khong khi.
— Dung dich H,SO, loang tic dung véi Na,SO; & trang thédi ran hodc
dung dich.
Viét tdt ca cdc PTHH cta cac phan tng.
6.24*. a) Cong thuc phan tu cia hgp chat A :
— S6 mol céc san phdm cta phan ung :
ngo, = 0,1 mol ; ny,o= 0.1 mol.
— Khéi lugng cua hidro ¢6 trong 0,1 mol H,O (2 g.0,1 = 0,2 g) va khoi
lugng ctia luu huynh cé trong 0,1 mol SO, (32 g.0,1 = 3.2 g) ding bing
khoi lugng clia hop chat A dem dét (3,4 g).
Viy thanh phan cua hgp chat A chi ¢6 2 nguyén t6 1a H va S,
— Ti 1é giita s6 mol nguyén tir H va s6 mol nguyén tor S 13 :
ny:ng=0,12:01=2:1
Cong thic phan tu cua hgp chat A la : H,S.
b) PTHH cua phan tng dét chay H,S :
2H,S + 30, — 2S0, + 2H,0
¢) N6ng do phan tram cua cac chét trong dung dich :
— Biét s6 mol NaOH (0,3 mol) nhiéu hon 2 14n s6 mol SO, (0,1 mol), vay
san pham 12 mu6i Na,SO;. Ta c6 PTHH :
SO, + 2NaOH — Na,SO; + H,O
— Khéi lugng cua dung dich sau phan tng :
myy = 146,6 + 3,4 = 150 (g)
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— Khéi lugng céc chat c6 trong dung dich sau phan tng :

Mg 50, = 126.0,1 = 12,6 (g) Na,S05
MoK gy = 40.(0,3 - 0,2) = 4 (g) NaOH

— Noéng do phdn tram cdc chit trong dung dich sau phan ung :

C%N32503 = 1125_’06100% = 8,4%

Conaomt au :T;%‘IOO% ~2,67%

Bai 33

AXIT SUNFURIC — MUOI SUNFAT

6.25. bap an C.
6.26. Dap dan D.

6.27. Huéng ddn. S6 electron cla chét bang téng s6 electron cla cdc nguyeén tu
tao nén chat. Néu 1a ion 4am (anion) ta phai cong thém s§ electron bang s6
dién tich cta ion do.

Trdloi : Bép én D.

6.28. A-c;B-e;C-b;D-a

6.29. Ddp an D.

6.30*. Hudng ddn. Sau khi can bang, ta c6 PTHH :

6H,SO4(gsc, nongy + 2Fe = Fep(S04)3 + 6H,0 + 350,
Trong s6 6 phan t& H,SO, tham gia phan @ng c¢6 3 phan tlr bi khu tao
thanh 3 phan t SO, va 3 phan tir H,SO, tao ra mét phan tir Fe,(SO,);.
Trd loi : Dap 4an D.

6.31. bap an C.
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6.32.

6.33.

6.34.

6.35.

120

Hudng dan.
~ Dung quy tim dé phan thanh hai nhém chat :

e Nhom 1 : HCL, H,SO,.

e Nhém 2 : NaCl, Na,SO,.
— Thudc thir duge chon thém c6 thé 1a dung dich BaCl, dé phan biét timg
chét cé trong moi nhém chat :

e Chat n2o & nhém 1 tao két tha trang véi dung dich BaCl,, chit d6 1a
H,SO,. Chat con lai 1a HCL.

e Chat nao & nhom 2 tao két tha trang v6i dung dich BaCl,, chat do6 la
Na,SO,. Chat con lai Ja NaCl.

Viét PTHH cua céc phan tng.

Huong dan.

a) SO,. Viét PTHH cta SO, véi H,S va O,.

b) HCI. Viét PTHH cua HCI véi kim loai va véi MnO,.

¢) CuBr,. Viét PTHH cua dung dich CuBr, véi Fe va CuBr, véi Cl, (phan
ttng véi Fe, CuBr, 1a chat oxi hod ; phan ting véi Cl,, CuBr, 1a chat khi).
d) S. Viét PTHH cua S véi kim loai va S véi oxi.

Huong dan.

a) Mg + dung dich H,SO, loang sinh ra khi hidro. Viét PTHH.

b) Cu + H,SO, dac sinh ra khi SO,. Viét PTHH.

¢) Na,CO5 + dung dich H,SO, loang, sinh ra khi CO,. Viét PTHH.
Hudng dan.

a) Dung dich H,SO, loang c6 tinh chét chung cua axit. Cdc thi nghiém
chung minh :

Thi nghiém 1. Fe + H,SO,

»

Thi nghié¢m 2. ZnO + H,SO,



Thi nghiém 3. Na,SO; + H,S0,

Thi nghiém 4. NaOH + H,SO, (dung gidy quy tim ching minh c6 phan
ing hod hoc xay ra).

b) Céc thi nghiém ching minh H,SO, ¢6 tinh chat hod hoc dac trung :
Thi nghiém 5. Cu + H2$O4(dac) — Tinh oxi hod manh.
Thi nghiém 6. C|,H,,0,, + H,80,(4ac) — Tinh hao nuéc va tinh oxi hod.
6.36. Viét cic PTHH :
H,SO, + CuO- —» CuSO, + H,0 : (1)
2H,S04 + Cu — CuSO, + SO, + 2H,0 (2)
Theo (1) : Muén diéu ché€ duge 1 mol CuSQy, cin 1 mol H,SO,.
Theo (2) : Mu6n diéu ché duge 1 mol CuSOy, can 2 mol H,SO,.

Két lugn : Phuong phép thit nhat tiét kiem duoc mot nira luong axit sunfuric.
6.37. Huong dan. |
a) Khi CO,, khang dinh bang dung dich Ca(OH),.
b) Khi Cly, khi clo 4m ¢6 tinh tdy mau.
c) th H,, chdy trong khong khi kém theo tiéng né nho.
d) Khi SO,, khi nay lam mét mau dung dich KMnO,.
e) Khi O,, khi nay lam than hong bung chay.
Viét cdc PTHH cua cac phan ing.
6.38. Cic PTHH cho nhiing bién déi :
1) D6t khi H,S trong oxi hodc khong khi du :
2H,S +30, S 2H,0 + 250,
2) Dung Br, oxi hod khi SO, :
SO, + Br, + 2H,0 — 2HBr + H,S0,

9 BT HOA10.C - A 12]



6.39.

6.40.

122

3) Diing Cu khir H,SO, dac

2H,80,+Cu 5 CuSO, + 2H,0 + SO,

4) Dang khi oxi dé oxi hod SO, véi xic tac V,0s :
. ,

250,+0, = 250,
' V205

5) Cho SOj; tac dung véi H,O :
SO, + H,0 — H,80,

6) D6t luu huynh trong oxi hoac trong khong khi :
S+0, —» SO,

7) Diing H,S khir SO, :

t0

2H,S + SO, 1> 3S+2H,0

Mot lit H,SO, dac c6 khdi lugng la :
1,83.1000 = 1830 (g)
Khai lugng H,O ¢6 trong 1 lit H,SO, dac 1a :

1830.6,4

00— = 1712

Khai lugng H,SO, tinh khi€t c6 trong 1 it 1a :
1830 - 117,12 = 1712,88 (g)
S6 mol H,SO,4 ¢6 trong 1 lit axit sunfuric dac :

1712,88
nsto4 :Tz 17,48 (mol)

a)PTHH:  2KCl+ HySO,4¢ — K,SO, + 2HCIT
b) Khéi lugng mudi trong hon hop :
Dat x va y 1a s6 mol KCl va K,SO, trong hon hop. Ta c6 :
74.5x + 174y = 1,143 (D

9BT HOA10.C-B



6.41.

Khéi luong K,SO, sau phan tng bao gém khoi lugng K,SO, von co
trong hén hop ban dau va khéi luong K,SO, sinh ra sau phan tung
(m =174.0,5x = 87x). Tacd :

87x + 174y = 1,218 (2)
Giaj hé phuong trinh (1) va (2), duge x = 0,006 ; y = 0,004.
Khoi luong KCl 1a : 74,5.0,006 = 0,447 (g).
Khéi lugng K,SO, 12 : 1,143 — 0,447 = 0,696 (g).

a) Cac PTHH :
Mg + H,SO, — MgSO, + H,T (1)
2A1 + 3H,S0, — Al,(SO,); + 3H,T ' (2)
b) Khdi lugng kim loai trong hén hop :
» : , R ] _ 8,96
— S6 mol H, sinhra ¢ (l)vva (2): Ny, = i 0,4 (mol).

- Pat x va y 1a s6 mol Mg va Al c6 trong hén hop. Tir (1) va (2) ta c6 hé
phuong trinh dai s6 :
24x +27y = 7,8
{x +1,5y =04

Giai hé phuong trinh, ta duge x =0,1 vay =0,2.
Khéi luong cdc kim loai :

My = 24.0,1 = 2,4 (g)

my, =27.0,2=5,4(g)
¢) Thé tich dung dich H,SO, tham gia phan tng :
- S6 mol H,SO, tham gia (1) va (2) 1a :

0,1 +0,3=0,4 (mol)

— Thé tich dung dich H,SO, 1a :

VH2804 = 074 =0,2 (lit) hay 200 ml
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Bai 34

6.42.
6.43.
6.44.
6.45.

6.46.

124

LUYEN TAP . OXI VA LUU HUYNH

bap an B.
bap an C.
bip an B.

Huéng ddn. Chuyén déi khoi lugng cac kim loai vé lugng chit (s6 mol).
Dua vao cic PTHH dé biét s6 mol H, sinh ra 1a 0,3 mol.

Trd loi : Dap an C.

Cic PTHH :
2KMnO, —“s  K,MnO, + MnO, + O, (1)
KOO, 275 2KCl + 30, @)
KNO;  —2 5 2KNO, + O, 3)

a) Cac chat dugce 1dy cung khéi luong :
Khoi lugng méi chat 1a m gam, tu cac PTHH (1), (2) (3) ta tinh dugc so

m
1 h — —— mol va — mol.
mol O, sinh ra lan luot la ' 376 mol, 81 - mo va 202 mo

Két ludgn . Khi oxi sinh ra & (2) c6 thé tich 16n nhat, khi oxi sinh ra & (1)
c6 thé tich nho nhat.
b) Cac chat dugc 1dy cung s6 mol :

S6 mol méi chat ]a n mol, tir cdc PTHH (1), (2), (3) ta tinh duoc s6 mol O,
sinh ra 1an luot 1a : 0,5n, 1,5n va 0,5n.

Két ludn : Khi oxi sinh ra & (2) c6 the tich 16n nhat, khi oxi sinh ra & (1)
va (3) 1a bang nhau



6.47. Huéng din. C6 thé dua vao so d6 phan tich sau dé nhan biét.

NaCl, N32CO3, N32304, HCI
Tac dung v6i nhau timg doi mot

C6 khi | l Khong c6 khi
Nhém 1 : HCI, Na,CO4 Nhém 2 : NaCl, Na,SO,
+ dd BaCl, + dd BaCl,
Co két tha Khong ¢6 két tha C6 két tha Khong ¢6 két tha
Na,CO3 HCl - | NaySO4 NaCl
6.48. Huong dan.
a) Cac PTHH :
Na,SO; + H,SO, — Na,SO, + H,0 + SO, (1)
2NaHSO; + H,S0, — Na,SO, + 2H,0 +2S0,T (2)

b) Khoi lugng méi mudi trong hén hop :

Pat x va y 12 s6 mol clia mudi Na,SO; va NaHSO; trong hén hop. Tir d6
ta ¢6 hé phuong trinh dai s :

126x + 104y = 35,6
x+y =03

Giai hé phuong trinh, ta dugc : x =0,2vay =0,1.
Pdp 56 : Ma,50; = 25,2 gam,

mNaHso3 = 10,4 gam.
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Chuong 7. TOC PO PHAN UNG
VA CAN BANG HOA HOC

Bai 36
TAC bO PHAN UNG HOA HOC
74. Dip 4n B.
7.2. Cic yé€u t6 anh hudng dén téc do phan uing trong mdi trudng hop di cho la:

7.3.

126

a) Tang néng do chat tham gia phan ing (khi oxi) 1am tang t6c do phan ing.
b) Giam ndng do chat tham gia phan \ing (khi oxi) 1am giam t6c do phan img.
) ViOs la chét xdc tac, lam tang t6c do phan ung.

d) Giam kich thudc hat dé tang t6c do phan ung.

a) VHz(ml)
40
30 |
20
10

0 i T T T [
0 20 40 60 80 100 120 140

t(s)

Tur O gidy dén 20 giay 1a doan dé thi d6c nhat, d6 la khoing thoi gian
phan ing c6 t6c do cao nhit. ‘

O thdi diém phan \ing két thic, d6 thi ndm ngang, thé tich hidro thu duoc
1a cuc dai 40 ml. Tai thoi diém dé axit clohidric da phan (ng hét.



14.

1.5.

b) Dang do thi biéu dién su phu thudc ciia néng d6 axit HCI theo thoi gian.

Crmghey

0 ' (s)
a) Men ruou 12 mot loai xdc tdc sinh hoc. Chat xic tac da dugc sir dung dé
tang toc do cua phan tng hoa hoc.
b) Nhiing 16 réng trong vién than t6 ong lam tang dién tich ti€p xic giita
than va oxi khong khi, do d6 1am tang téc do cia phéan ng hod hoc.
c¢) Nén hén hop khi nito va hidro & ap suat cao dé tang nong do cua hai
chat khi, l1am tang td¢ do cua phan ing hod hoc.
d) Dung bién phdp tang nhiét do dé tang téc do cla phan ng hoé hoc.
e) Dung phuong phdp ngugc dong, anhidrit sunfuric di tir dudi 1én, axit

sunfuric 98% di tir trén dinh thap hap thu xudng dé tang dién tich ti€p xic
giifa cac chat, do do, lam tang t8c¢ do cha phan uing hoa hoc.

a) G ciing mot nhiét do, cap chat Fe + dd HCI 0,1M c6 t6c do phan ing xay
ra cham hon so véi cap chat Fe + dd HCI 2M, do néng d6 HCI nho hon.

b) Hai cap chat Al + dd NaOH 2M & 25 °C va Al + dd NaOH 2M & 50 °C
chi khac nhau vé nhiét do. Cap chat thi hai c¢6 nhiét do cao hon nén c6 téc
do phan ung cao hon.

c) Hai cap chat Zn (hat) + dd HCI IM & 25 °C va Zn (bot) + dd HCl IM
& 25 °C chi khac nhau vé kich thuéc hat. Cap chat thi hai ¢6 kich thudc hat
nhé hon, do d6 c6 téng dién tich bé mat 16n hon va téc d6 phan img cao hon.
d) Nhiét phan KClO; va nhiét phan hén hop KClO; véi MnO,.
Truong hop thit hai ¢6 xic tdc nén c6 téc do phan ting cao hon.
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Bai 38

7.6.

1.7.
7.8.

7.9.
7.10.

128

CAN BANG HOA HOC

Dic diém cua phan ung hod hoc nay 1a thuan nghich (phan dng thuan thu
nhiét) va tat cd cdc chat tham gia va tao thanh déu la chat khi. Tuy nhién,
téng s6 mol khi truc va sau phan tng khéng thay déi, do d6 4p suat
khong anh hudng gi dén su chuyén dich can bang.

Phuong dn B sai vi chi ¢6 mot yéu t6 anh hudng dén téc do phan ung 1a
noéng do, con ap suét thi khong. _

Phuong dn C va D sai vi yéu t6 xuc tac lam tang téc do phan tng thuan va
toc do phan ung nghich véi s6 14n bang nhau, do vay khéng 1am chuyén
dich can bang hod hoc.

Do d6, chon phuong dn A, nhiét do va néng do la cdc yéu t6 déu anh
hudng dén su chuyén dich clia can bang hod hoc trén.

Phan dng hod hoc khir sat oxit bing cacbon monoxit 12 khong hoan toan.
a) Khi tang nhiét do ctia binh phan dng can bang hod hoc cla phan tng sé
chuyén dich vé phia nghich, vi phan ting thuin tod nhiét.

b) Khi tang 4p sudt chung cua hén hop, can bang hod hoc cua phan ng sé
chuyén dich vé chiéu thuan vi sau phan img c6 su giam thé tich.

c¢) Khi tang néng d¢ khi oxi can bing hod hoc clia phan tng sé chuyén
dich vé phia thuan.

d) Khi giam n6éng do khi sunfuro cin bing hod hoc clia phan dng sé
chuyén dich vé chiéu nghich.

bap an D.

a) Khi tang nhiét do, can bang hod hoc cua phan u'ng s& chuyén sang chiéu
nghich. Bdi vi phan ing thuan toa nhiét.

b) Khi tang ap sudt chung, can bang ho4 hoc clia phan tng s& chuyén sang
chiéu thuan. Boi vi sau phan img thuan c6 sy giam thé tich khi.

¢) Khi thém khi tro agon va giit 4p suét khong ddi thi néng do clia hai khi
déu giam, tuy nhién t6c do phan (ng thuan sé giam nhanh hon va do dé
can bang hod hoc clia phan tng s& chuyén sang chiéu nghich.

d) Thém chat xdc téac khong 1am chuyén dich can bang hod hoc.



7.11.

7.12.

713.

7.14.

Cau B ding.

Nuée clo ddn dan bi mat mau theo thdi gian, khong bao quan duoc lau la
do qua trinh phan huy HCIO :

Cl, (k) + H,0 (/) == HCIO + HCl (1)

2HCIO = 2HCl + 0,1 (2)

Phan dng (2) 1am cho néng do HCIO giam, can bang hoad hoc cta phan
tng (1) chuyén dich theo chiéu thuan, clo s& phan @mg véi nuéc cho dén
hét, do d6 nuéce clo khong bén.

a) Céc dac diém cia phan tng hoa hoc nung voi :

— Phan tng thuan nghich.

— Phan g thuan thu nhiét.

— Phan dng thuan c6 san phdm tao thanh la chat khi.

b) Nhimg bién phdp ki thuat dé nang cao hiéu sudt nung voi :

— Chon nhiét d¢ thich hop.

— Tang dién tich ti€p xtc cta chat ran (CaCOj5) bang cach dap nho dé voi
dén kich thuéc thich hop.

— Théi khéng khi nén (trong cong nghiép) hay chon huéng gié thich hop
dé tang néng do khf oxi cung cip cho phan ting dét chdy than, dong thdi
lam giam néng do khi cacbon dioxit.

— Phan tng trén khong c6 su thay d6i vé s6 mol khi truéc va sau phan tng,
do dé 4p suat khong c6 anh hudng dén sy chuyén dich can bang.

— Phan ing thuan thu nhiét, do d6 tang nhiét do 1am céan bang chuyén
sang chiéu thuan.

— Tang néng do cac chat A va B hay gidm nong do C ciing 1am chuyén
dich can bang sang chiéu thuan.
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Bai 39

LUYEN TAP
TOC PO PHAN UNG VA CAN BANG HOA HOC

7.15. a) So sanh cic dac diém cua hai phan tmg hoa hoc :

7.16.
1.117.

1.18.

130

Phan ing | Giong nhau Khac nhau

Phan g — Phan tng thuan thu nhiét.
(1) . | 7
thuan nghich | _ phan ing thuan 1am tang thé tich khi.

— Phan @ng thuan toa nhiét.
2) Phin e Phan tmg thuan lam giam thé tich
thuan nghich | an ung thuan lam giam thé tich.

— Can chat xuc tac.

b) Cac bién phép ki thuat dé 1am tang hiéu suét san xudt :

— D6i véi phan ing (1) : Tang nhiét do, tang ndng do cta hoi nudc.

- D6i v6i phan ing (2) : Néu giam nhiét do, can bang chuyén sang chiéu
thuan, tuy nhién & nhiét do thdp téc do cla phan tng thap lam cho qua
trinh san xuat khong kinh t€. Nguoi ta chon nhiét do thich hop, dung chat
xuc tdc V,04 va tang dp sudt chung cita hé phan ung.

bap an C.

D3 thi a bi€u dién su bién ddi tdc do phan ting thuan theo thdi gian.

D6 thi b biéu dién sy bién déi t6c dé phan ng nghich theo thai gian.

D6 thi ¢ biéu dién trang théi can bing hoa hoc.

Phan iing oxi hod than d4 hay parafin (ddu, m& lau may) & nhiét do thuong
mac du dién ra rdt cham, nhung 12 phan ng hoa hoc tod nhiét. Nhiét toa ra



7.19.
7.20.

7.21.

1.22.

1.23.

tich tu laj 1am tang nhiét do cta dong than (gié lau mdy) dén diém chay,
g4y hoa hoan rat nguy hiém.

biap 4n C.

bap dn D.

Gidi thich : D6i v6i ddm chdy thong thuong (chat chdy khong phai xang,
ddu hay cdc kim loai...) c6 thé diing mot trong ca ba cach dé dap tat.

Chan uét ngan khi oxi ti€p xiic véi chdt chdy déng thdi ha thap nhiét do
xuong dudi di€m chay.

Nudc ngan khi oxi ti€p xic v6i chat chdy dong thoi ha thdp nhiét do
xuéng dudi diém chay.

Cat ngan khi oxi ti€p xudc vdi chdt chay.

Hai li do chinh :

— Trong 1ong bién va dai duong tén tai can bing hoa hoc :

' CaCO; + H,0 + CO, Ca(HCO,),

Theo nguyén lf chuyén dich can bing, khi néng do cacbon dioxit tang thi
can bang hod hoc chuyén theo chiéu thuan, do d6 lam gidm ndng do cha
cacbon dioxit.

~ Su quang hgp-cia cay xanh trén luc dia va cua tdo & bién va céc dai

duong :

Anh sdng mat trdi R
6C02 + 6H20 chat diep luc > C6H|206 + 602

Du cho ¢6 nhitng qua trinh tu diéu tiét, khong ché€ su tang cacbon dioxit,

nhung con ngudi dang thai lugng cacbon dioxit ngay cang nhiéu hon, vuot

qua kha nang tu diéu chinh cua thién nhién.

Pé tang t6¢c do cua phan ing oxi hod Fe’*, nguodi ta st dung gian mua.

Nudc ngdm sau khi hit lén bé chia dugc dua qua gian mua voi muc dich

tang dién tich ti€p xic cla nudc vSi oxi khong khi.

Nam Cuc la noi lanh nhat Trdi Dat. Nhiét do & ving nay cé thé xudng

hang chuc dé du6i khong. O nhiét do dé, céc phan tng hod hoc phan huy
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7.24.

7.25.

132

thic an hau nhu khong xay ra. Diéu nay giai thich vi sao da qua hang tram
nam, nhung céc thuc an trong nhitng d6 hop d6 van trong tinh trang tot, ¢6
thé an duoc. D€ giam t6c do phan Gng phan huy thic an, ngudi ta bao
quén thuc phdm béng cdch u6p da.

Mdy khudy la mot thiét bi cho phép tang t6¢c do khuéch tdn cta céc chat
tham gia phan tng, do d6 tang kha nang ti€p xuic clia cdc chat va tang téc
do phan tng hoa hoc. Ngudi ta thudng diing may khufy trong trudng hop
phan tng gilta cdc chat long khdc nhau, hay phan ng gita chat 16ng va

chat ran.

Trude hét .céin biét 16 dac diém cha phan {ing ho4 hoc :

+ Phan ting mot chiéu hay thuan nghich ?

+ Phan ung thu nhiét hay toa nhiét ?

+ Phén tng ¢6 su tang thé tich khi hay giam thé tich khi ?

+ Phan ttng can chit xic tdc hay khong ?

F o
Can ¢t vio ddc diém cta phan tng dé tic dong theo hudng ting toc do
phén tng, chuyén dich can bang theo chiéu c6 1oi nhat.
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