BAI TAP HOA HQC LOP 10

Muc luc
CRUIONE Laauueiniiiiniiiniiiinninsnncnnnessnncsssnessssissssssssssesssssssssesssssssssesssssssssssssssessss 4
NGUYEN TU ovteererrrenernssessessessssesssssssssessessessessesssssssssessessessassassasssessessesses 4
A.BATITAP COLOTGIAL........coooooioiiiiieeeeeeeeeeeeeeeeeeeeeeee . 7
B.BAI TAP TU LUYEN. ..ot 12
C.BAITAP TRAC NGHIEM...........ccoomiiiieeeieeeeeeeeeeeeeeeeeeeeeeeeeeeees 14
D. PAP AN VA HUONG DAN GIAI BAITAP..........cccoovoveeecenn, 16
L@ 111 (117 TN 28
BANG TUAN HOAN CAC NGUYEN TO HOA HOC......ccoeurerrererennne 28
VA DINH LUAT TUAN HOAN....ouueeerrerecrernesessessessessesssessessessessesssens 28
A.BATITAP COLOTGIAL........coooooiiieeeoeeeeeeeeeeeeeeeeeeeeeeee 32
B. BAI TAP TU LUYEN. ......o.ooiiiiiiiiieeeeeeeeeeeeeeeeeeee e 38
C.BAITAP TRAC NGHIEM..........coooomoiiieieeeeeeeeeeeeeeeeeeeeee e 40
D. PAP AN VA HUONG DAN GIAI BAITAP..........ccccoovvvoeeeinnn, 43
L@ 111 (117K TN 65
LIEN KET HOA HOC .c..cueeeeereeeresseesessessessessssessessessesssssssessessessessssessens 65
A.BAITAP COLOTGIAL ... 68
B.BALTAP TU LUYEN. ..ot 72
C.BAITAP TRACNGHIEM..........ocooiviimiiiiieeeeeeeeeeeeeeeeeeeeeeeen, 73
D. PAP AN VA HUONG DAN GIAI BAITAP..........cccoooveovien 78
CRUOMNE 4.ttt e et e et e e e ebeeeeaes 98
PHAN UNG HOA HOQC.....ccuoeeeeresreeressessesssessessessessssssssssessessessessssssesses 98
A.BATITAP COLOTGIAL.........oooooiiioieeeeeeeeeeeeeeeeeeeeeean 109
B. BAI TAP TU LUYEN ..o, 111
C.BAI TAP TRAC NGHIEM..........oooomiioieieeeeeeeeeeeeeeeeeeee e 120
D. PAP AN VA HUONG DAN GIAI BAITAP...........ccceoovverennnn. 123
CRIONE Seauueriiiinriisinnienisnnicssssnissssssicsssssesssssessssssasssssssssssssssssssssssssssssssssssss 137
NHOM HALOGEN.......cccuovrrrrerressessessessssssessessessssessssssessessessessessessasssesses 137
A.BATITAP COLOTGIAL.........ooooiiioeeeeeeeeeeeeeeeeeeeeeeeean 139
B. BAI TAP TU LUYEN. ...t 143
C.BAI TAP TRAC NGHIEM..........oooomiioiieeeeeeeeeeeeeeeeeeeeee e 147
D. PAP AN VA HUONG DAN GIAI BAITAP..........ccoovovieennan. 149
L@ 111 (117 s TR 170
NHOM OXI - LUU HUYNHu.uovvevvreeresnessessssesssssssssessessessessessessessssssesses 170
A.BAITAP COLOTLGIAL ..., 172
B. BAI TAP TU LUYEN. ..ot 175
C.BAITAP TRAC NGHIEM...........ocoooioieieeeeeeeeeeeeeeeeeeeeeeae 178
D. PAP AN VA HUONG DAN GIAI BAITAP..........ccooeoveenn. 180
CRUONE Toouueriinrinnninininssnncsssnssssnesssnsssssicsssssssssessssssssssssssssssssesssssssssssssssssnss 198



B. BAI TAP TU LUYEN

C. BAITAP TRAC NGHIEM.........ocoocommiimiimmmnnnnnnineecereeessvosioonnnnnss
D. DPAP AN VA HUONG DAN GIAI BAI TAP...........cccocoocommmrrrrn.



Chuong 1
NGUYEN TU

A. BAI TAP CO LOI GIAI

1.1 Vi sao tir nhitng y tudng dau tién vé nguyén tir, cach day 2500 nim ctia Democrit, mai
dén cudi thé ki XIX nguoi ta méi ching minh duoc nguyén tir 13 ¢ that va ¢ ciu tao phic
tap ? Mo ta thi nghiém tim ra electron.

1.2 Nguyén tir khéi cia neon 1a 20,179. Hiy tinh khéi luong ciia mot nguyén tir neon theo kg.
1.3 Két quéa phan tich cho thay trong phan tir khi CO2 ¢6 27,3% C va 72,7% O theo khdi lugng.
Biét nguyén tir khéi cua C 1a 12,011. Hiy xac dinh nguyén tir khéi cua oxi.

1.4 Biét rang khdi lugng mot nguyén tir oxi nang gap 15,842 1an va khéi luong clia nguyén tir

cacbon ning gap 11,9059 lan khéi luong ctia nguyén tir hidro. Hoi néu chon % khéi luong

nguyén tir cacbon lam don vi thi H, O ¢6 nguyén tir khdi 1a bao nhiéu ?
1.5 Muc dich thi nghiém ctia Ro-do-pho 1a gi? Trinh bay thi nghiém tim ra hat nhan nguyén
tu cua Ro-do-pho va cac cong su cua ong.
1.6 Hay cho biét s& don vi dién tich hat nhan, sb proton, sb6 notron va s electron cua céac
nguyén tir co ki hiéu sau day :

a) JLi, 7)Na, oK, j9Ca, *(Th

b) ?H, iHe, '2C, 0, 1P, JFe.
1.7 Céch tinh s6 khdi ctia hat nhan nhu thé nao ? Noi s6 khdi bang nguyén tir khéi thi c6 ding
khong ? tai sao ?
1.8 Nguyén tir khéi trung binh ciia bac bang 107,02 lan nguyén tir khdi cta hidro. Nguyén tir
khéi cuia hidro bang 1,0079. Tinh nguyén tir khdi ctia bac.
1.9 Cho hai dong vi hidro véi ti 1¢ % s6 nguyén tir : 'H (99,984%), 2H (0,016%) va hai dong
vicua clo : ¥¢1(75,53%), ¢l (24,47%).

217
a) Tinh nguyén tir khdi trung binh ciia mdi nguyén td.
b) Co thé c6 bao nhiéu loai phan tir HCI khac nhau dugc tao nén tur hai loai dff)ng vi cua hai
nguyén tb do.

¢) Tinh phén tir khbi gan ding cia mdi loai phén tir néi trén.



1.10 Nguyén tir khdi trung binh cua dong bang 63,546. Pong ton tai trong ty nhién dudi hai
dang dong vi Scu va $cu. Tinh ti 1€ % s6 nguyén tir dong SCu ton tai trong tu nhién.
1.11 Cho hai dong vi 1H (ki hiéu la H), 2H (ki hiéu la D).

a) Viét cac cong thirc phan tir hidro ¢ thé co.

b) Tinh phan tir khéi cia mdi loai phan tir.

c) Mot lit khi hidro giau doteri (2H ) & diéu kién tiéu chuin ning 0,10g. Tinh thanh phan %
khéi luong tirng dong vi cia hidro.
1.12 C6 thé mo ta sy chuyén dong cia electron trong nguyén tr bang cac quy dao chuyén
dong duoc khong ? tai sao ?
1.13 Theo li thuyét hién dai, trang thai chuyén dong cia electron trong nguyén tir dwoc mo ta
bang hinh anh gi ?
1.14 Trinh bay hinh dang cua cac obitan nguyén tir s va p va néu rd su dinh hudéng khac nhau
cua chung trong khong gian.
1.15 Biét rang nguyén t agon ¢ ba dong vi khac nhau, tmg v6i sb khéi 36, 38 va A. Phan trdm céc
déng vi twong tng 1an luot bang : 0,34% ; 0,06% va 99,6%.
Tinh s6 khdi cua dong vi A ctia nguyén to agon, biét rang nguyén tir khéi trung binh cua agon
bang 39,98.
1.16 Nguyén tir Mg c6 ba dong vi tmg véi thanh phan phan trim nhu sau :

24 25

Pong vi Mg Mg Mg
% 78,6 10,1 11,3

a) Tinh nguyén tir khdi trung binh ctia Mg.

b) Gia str trong hon hop néi trén c6 50 nguyén tir *Mg , thi s6 nguyén tir trong Gng cia hai
déng vi con lai 1a bao nhiéu ?
1.17 Hay cho biét tén ctia cac 16p electron ing véi cac gia tri chan=1, 2, 3,4 va cho biét cac
16p @6 1an lugt ¢6 bao nhiéu phan 16p electron ?
1.18 Hay cho biét s6 phan 16p, sb obitan co trong 16p N va M.

1.19 V& hinh dang cac obitan 1s, 2s va cac obitan 2px, 2py, 2p..

1.20 Su phén bb electron trong phén tir tudn theo nhitng nguyén li va quy tic nao ? Hiy phat

biéu cac nguyén li va quy tic d6. LAy thi du minh hoa.



1.21 Tai sao trong so d6 phan b electron ciia nguyén tir cacbon (C : 1s22s22p?) phan 16p 2p lai
biéu dién nhu sau :
EN N
1.22 Hay viét cau hinh electron ciia cac nguyén t6 c6 Z =20, Z =21, Z = 22,
Z =24, 7 =29 va cho nhan xét cAu hinh electron ctia cac nguyén té d6 khac nhau nhu thé nao ?
1.23 Hay cho biét s6 electron 16p ngoai ciing cua cac nguyén tir H, Li, Na, K, Ca, Mg, C, Si, O.
1.24 Céu hinh electron trén cac obitan nguyén tir ciia cac nguyén td K (Z = 19) va Ca (Z = 20)
c6 dic diém gi ?
1.25 Viét cAu hinh electron ctia F (Z = 9) va Cl (Z = 17) va cho biét khi nguyén tir ctia chiing nhan
thém 1 electron, 10p electron ngoai cung khi d6 c6 dic diém gi ?
1.26 Khi sé hiéu nguyén tir Z ting, trat ty ning luong AO ting dan theo chiéu tir trai qua phai
va dung trat ty nhu day sau khong ?
1s2s 2p 3s 3p 3d 4s 4p 4d 4f 5s S5p 6s 5d 6p 7s 5f 6d...

Néu sai, hay stra lai cho dung.
1.27 Viét can hinh electron nguyén tir ctia cac nguyéntdcdé Z=15,2=17,2=20,Z=21,Z
=31.
1.28 Nguyén tir Fe ¢6 Z = 26. Hay viét cau hinh elctron cua Fe.
Néu nguyén tir Fe bi mat hai electron, mat ba electron thi cic cau hinh electron twong tng s&
nhu thé nao ?
1.29 Phan rng hat nhan 1a qué trinh bién ddi hat nhan nguyén tor do su phan ré tu nhién, hoac
do tuong tac gilta hat nhan v&i cac hat co ban, hodac twong tac cua cac hat nhan vdi nhau.
Trong phan tng hat nhan s6 khoi va dién tich la cdc dai luong dwoc bdo toan. Trén co so do,
hay hoan thanh c4c phan tng hat nhan dudi day:

(@) *Mg+?—>2Ne+iHe

(b) ""H+H — ?7+3He

(c) %2Pu+iiNe - 2+4,n

(d) ’D+?—>23He+,n
1.30 Biét rang qué trinh phdn rd tir nhién phat xa céc tia a(‘z‘ He?* ), [3(_? e) va y (mot dang birc xa

dién ttr). Hay hoan thanh cac phuong trinh phan g hat nhan:



1) ZU>%ppy .

2) 2Th s ph

B. BAI TAP TU LUYEN
1.31 Bing cach nao, ngudi ta co thé tao ra nhitng chum tia electron. Cho biét dién tich va khdi
luong cua electron. So sanh khdi lugng cua electron voi khdi lwong cua nguyén tir nhe nhét
trong tu nhién 1a hidro, tir 6 c6 thé rut ra nhan xét gi?
1.32 Tinh khéi luong nguyén tir trung binh cua niken, biét rang trong ty nhién, cic dong vi ctia
niken ton tai nhu sau:
Péng vi SNCOEND AN SN OGN
Thanh phan % 67,76 26,16 1,25 3,66 1,16
1.33 Trong nguyén ttr, nhitng electron nao quyét dinh tinh chat héa hoc ctia mot nguyén t6
hoa hoc?
1.34 Cho biét cau hinh electron ciia nguyén tir mot s6 nguyén tb sau:
a. 1s22822p%3s! b. 1s22s?2p%3s%3p°
c.1s22s22p? d. 1s22s?2p®3s23p®3d°4s?

1. Hiy cho biét nhitng nguyén t6 nao 1a kim loai, phi kim?

2. Nguyén tb nao trong cac nguyén to trén thudc ho s, p hay d?

3. Nguyén t6 nao c6 thé nhan 1 electron trong cac phan tng hoa hoc?
1.35 Tong so hat proton, notron, electron trong nguyén tir 1a 28, trong d6 s hat khong mang
dién chiém xap xi 35% tong so hat. Tinh s6 hat mdi loai va viét cau hinh electron cia nguyén
tur .
1.36 Biét khdi lugng nguyén tir cia mot loai dong vi cua Fe 13 8,96. 10 -2 gam. Biét Fe ¢6 sb
hiéu nguyén tir Z = 26 . Tinh s6 khdi va sd notron c6 trong hat nhan nguyén tir ctia dong vi
trén.
1.37 a, Dya vao dau ma biét dugc rang trong nguyén tir cac electron duoc sap xép theo ting
16p ?

b, Electron ¢ 16p nao lién két voi hat nhan chit ch& nhat? Kém nhat ?



1.38 Vo electron cua mot nguyén tir c6 20 electron . Héi

a, Nguyén tir do c6 bao nhiéu 16p electron?

b, Lép ngoai cung cd bao nhiéu electron?

¢, b6 1a kim loai hay phi kim?

1.39 Cau hinh electron ctia nguyén tir c6 ¥ nghia gi? Cho thi du.
1.40 Cacnguyén tir A, B, C, D, E c6 sb proton va s6 notron lan luot nhu sau:
A: 28 proton va 31 notron.
B: 18 proton va 22 notron.
C: 28 proton va 34 notron.
D: 29 proton va 30 notron.
E: 26 proton va 30 notron.

Hoi nhitng nguyén tir nao 1a nhiing dong vi cia cling mot nguyén to va nguyén té dé 1a
nguyén to gi? Nhitng nguyén tir ndo c6 cung sd khoi?
1.41 Cho biét tén, ki hiu, s6 hiéu nguyén tir cua:

a) 2 nguyén t6 co sd electron & 16p ngoai cung tdi da.

b) 2 nguyén tb co 2 electron ¢ 16p ngoai cing.

¢) 2 nguyén t6 c6 7 electron & 16p ngoai cung.

d) 2 nguyén 6 c6 2 electron doc than ¢ trang thai co ban.

e) 2 nguyén t6 ho d c6 hoa tri II va hoa tri ITI bén.

1.42 Viét cAu hinh eletron day di cho cac nguyén c6 16p electron ngoai cung la:

a) 2s! b) 2s22p* c) 2s22p°

d) 3s?3p? d) 3s%3p° e) 3s23pS
1.43  a)Viét cau hinh electron ciia nguyén tir nhom (Z =13). Dé dat duoc cau hinh electron
ctia khi hiém gan nhat trong bang tudn hoan nguyén tir nhdm nhuong hay nhan bao nhiéu
electron? Nhom thé hién tinh chét kim loai hay phi kim?

b) Viét cAu hinh electron ctia nguyén tir clo (Z =17). Bé dat dugc ciu hinh electron cia
khi hiém gan nhat trong bang tudn hoan, nguyén tir clo nhudng hay nhan bao nhiéu electron?
Clo thé hién tinh chat kim loai hay phi kim?

1.44 Cau hinh electron ctia nguyén tir luu huynh 1a 1s22s22p©3s23p*. Hoi:

a) Nguyén tir luvu huynh c6 bao nhiéu electron ?



b) S6 hiéu nguyén tir ctia luu huynh 1a bao nhiéu?

¢) Lop ndo c6 muc niang luong cao nhat?

d) C6 bao nhiéu 16p, mdi 16p ¢ bao nhiéu electron?

e) Luu huynh 1a kim loai hay phi kim? Vi sao?
1.45 Biét téng s6 hat p, n, e trong moOt nguyén tur 1a 155. S6 hat mang dién nhiéu hon sb hat
khong mang dién 14 33 hat. Tinh s6 khdi ctia nguyén tur.
C. BAI TAP TRAC NGHIEM

1.46 Cho nhitng nguyén tir cia cac nguyén t6 sau:
1 2 3 4

Nhitng nguyén tir nao sau day la dong vi cia nhau ?

A.1va2 B.2va3
C.1,2va3 D.Cal,2,3,4
1.47 :Nguyén tir nao trong hinh v€ dudi day c6 kha nang nhan 3 electron trong cac phan tng
héa hoc? . . ‘
1 2 3 4
A.1va2 B.1va3
C.3va4 D.1va4

1.48 Hinh v& ndo sau day vi pham nguyén 1y Pauli khi dién electron vao AO?

Tl T T "




1.49 Cau hinh ciia nguyén tir sau biéu dién bang 6 luong tir. Thong tin nao khong ding khi

no1 vé cau hinh da cho?

T Tl T T T

1s? 2s? 2p’
A.Nguyén tir c6 7 electron
B.L6p ngoai cung c6 3 electron
C.Nguyén tir ¢6 3 electron doc than
D.Nguyén tur c6 2 16p electron
1.50 Khi phan tich mot miu brom 16ng, ngudi ta tim dugc 3 gia tri khdi luong phan tir hon
kém nhau 2 don vi, diéu d6 ching to:
A. C6 hién tugng déng Vi
B. C6 sy ton tai cia dong phan
C. Brom c6 3 dong vi
D. Brom c6 2 dong vi
1.51 Phét biéu nao sau day khéong dung?
A. Céc electron chuyén dong xung quanh hat nhan theo nhimg hinh tron.
B. Céc electron chuyén dong xung quanh hat nhan khong theo qui dao xac dinh nao.

C. Obitan la khu vuc xung quanh hat nhan ma tai d6 xac sut c6 mat cua electron 1a 16n
nhat.
D. Obitan cua céc phan 16p khéc nhau c6 hinh dang khac nhau.
1.52 Cho cac nguyén tir sau N (Z=7), 0 (Z=218), S (Z = 16), Cl (Z = 17). Trong s6 d6 cac
nguyén tur co 2 electron dgc than & trang thai co ban la:
A.NvasS B.SvacCl
C.OvaS D.NvaCl
1.53 Ton AZ* ¢ cau hinh electron phan 16p ngoai cing 13 3p®. Tong s6 electron trong nguyén
to A la:
A. 18 B. 19 C.20 D. 21

1.54 Cau hinh electron cta ion nao sau day khac cau hinh electron cua khi hiém ?



A. Na' B. Cu? C.CI D. O*
1.55 Céc nguyén tir va ion : F-, Na*, Ne c6 ddc diém nao chung ?
A. C6 cung sb electron B. C6 cung s6 notron
C. Cung s6 khéi D. Cung dién tich hat nhan
1.56 Mot nguyén tir co tong cong 7 electron & cac phan 16p p. SO proton ciia nguyén tir d6 12 :
A. 10 B. 11 C.12 D. 13
1.57 Nguyén tir X c6 cau hinh electron 1a : 1s22s22p3. Ton ma X c6 thé tao thanh 1a :
A X* B. X** C.X D. X*
1.58 Biét 1 mol nguyén tir sat c6 khdi lugng bang 56g, mot nguyén tir sat c6 26 electron. S6
hat electron c6 trong 5,6g sit 1a
A. 15,66.10% B. 15,66.10%!
C. 15,66.10% D. 15,66.10%
1.59 Nguyén tir ndo trong sb cac nguyén tir sau day co 20 proton, 20 electron, 20 notron?
A K B. {§ Ar C. 5Ca D. 7Cl
1.60 Trong nguyén tir cacbon, hai electron 2p duoc phan bo trén 2 obitan p khac nhau va duoc
biéu dién bang hai mili tén cuing chiéu. Nguyén Ii hay quy tic duoc 4p dung & ddy 1a
A. nguyén li Pauli B. quy tic Hund
C. quy tac Kletkopski D.caA,BvaC
E. PAP AN VA HUONG DAN GIAI BAI TAP

1.46. C 1.47. D 1.48. D 1.49. B 1.50. D
1.51. A 1.52. C 1.53. C 1.54. B 1.55. A
1.56. D 1.57. C 1.58. D 1.59. C 1.60. B

1.1 Huéng dan:

Trong mdt thoi ki dai, nguoi ta khong c6 du cac thiét bi khoa hoc dé kiém chimng y
tudng vé nguyén tir. Sy phat trién cia khoa hoc va ki thuat cudi thé ki XIX cho phép ché tao
duoc thiét bj c6 do chan khong cao (p = 0,001lmmHg), ¢6 man huynh quang dé quan sat dudng
di ctia cac tia khong nhin thay bang mat thudng va ngudn dién c6 thé hiéu rat cao (15000V).



Thi nghiém phat minh electron ciia Tom-xon (1897)

Tom-xon di cho phéng dién véi thé hidu 15000 von qua hai dién cuc gin vao hai dau cia
mot ong thuy tinh kin da rat gan hét khong khi, 4p suat 0,00lmmHg, thi thiy man huynh
quang loée sang. Man huynh quang phat sang do su

lI Cuc duong Cyc am

xuat hién cua céac tia khong nhin thay o dugc di tir cuc am

sang cuc duong, tia nay duoc goi la tia am cuc. Tia
khi dit ong thuy

nghié¢m nay

am cuc bi hat 1éch vé phia cuc duong

tinh trong mot dién truong. Thi

ching to nguyén tr co cdu tao phuc ., tap. Mot trong

Nguén dién

nhitng thanh phan ciu tao ciia nguyén [ otncveim tir 1a cac electron.
1.2 Huéng dan:

Ta c6 mne = 1,66005.10727. 20,179 = 33,498.10°% kg.

1.3 Huéng dan :

Goi nguyén tir khdi ctia oxi 13 X, ta co :

(2X +12,011).27,3% = 12,011

= X=15,99
1.4 Huréng dan: Theo dé bai :
Mo = 15,842.My

Mc = 11,9059. My
Mc _11,9059.My

12 12

Vay Mo va My tinh theo é-Mc la:
15,842.M .12

M, = 2:882Mu 12 5 6659
11,9059.M,
M, 159672 0

" 5,842 15,842
1.5 Hudng dan:

Sau thi nghiém tim ra electron -loai hat mang dién tich am, béng cach suy luan nguoi ta

biét rﬁng nguyén tir co cac phﬁn tr mang dién duong, boi vi nguyén tr trung hoa dién. Tuy

nhién c6 mot cau hoi dit ra 13 cac phan tir mang dién duong phan bd nhu thé nao trong nguyén



tr? Tom-xon va nhitng ngudi ing hd 6ng cho rang cac phan tir mang dién duong phan tan déu

trong toan bo thé tich nguyén tir. Trong khi d6 Ro-do-pho va cac cong su mudn kiém tra lai

gia thuyét ciia Tom-xon. Ho 1am thi nghiém dé tim hiéu su phan bd cac dién tich dwong trong

nguyén tur.

Thi nghiém tim ra hat nhan nguyén tir cia Ro-do-pho (1911)

Pé kiém tra gia thuyét cua
pho d3 dung tia o bin pha mot
xung quanh dat man huynh
su chuyén dong cua cac hat a.
cac hat o di théng, mét sb it bi
s6 it hon bi bat nguoc tro lai.

két luan gia thuyét cia Tom-

L4 vang mong

Hopchichita Ra,co khe
heptaochimm tia anpha

Man huynh quang

Tom-xon, Ro-do-
la  vang modng,
quang dé quan sat
Két qua 13 hau hét
léch hudng, mot
Diéu nay cho phép

xon la sai. Phan

mang dién tich duwong tip trung ¢ hat nhan cua nguyén tir, kich thudc rat nho bé so véi kich

thudc nguyén tir. Nguyén tir ¢6 ciu tao rong.

1.6 Hudng dan:

S6 don vi dién tich hat nhan, s6 proton, s6 notron va so electron ctia cac nguyén tu:

a).{;u c6sdkhdi A =7
Sbp=sbe=Z=3;N=4
BNa c6 50 khoi A =23
Sbp=sbe=Z=11;N=12
¥K ¢ s6 khdi A =39
Sbp=sbe=Z=19;N=20
9 ca c6 s6 khdi A =40
Sbp=s6e=2=20;N=20
27h ¢6 s6 khoi A =234

—_— A

Sbp=s6e=7=90;N =144
b)| 2H 6 sb khbi A =2
Sop=s6e=Z=1;N=1

iHe €050 kho1 A =4




Sop=s6e=Z=2;N=2
2¢ ¢ s6 khdi A =12
Sop=s6e=Z=6;N=6
10 ¢6 s khdi A = 16

{ Sbp=s6e=Z=8;N=38

{;gFe c6 56 khoi A = 56
Sbp=sbe=27=26;N=30

{fgp c6 s6 khoi A =32
Sbp=sbe=Z=15N=17

1.7 Huéng dan: Céach tinh sé khdi cta hat nhén :

S6 khéi hat nhan (ki hiéu A) biang tong sb proton (p) va sd notron (n).

A=Z+N

Noi s6 khoi bang nguyén tir khoi 1a sai, vi s6 khoi 1a tong s6 proton va notron trong hat

nhan, trong khi nguyén tir khéi 1a khéi luong twong ddi ctia nguyén tir. Nguyén tir khéi cho

biét khéi lwong ctia mot nguyén tir ning gip bao nhiéu 1an don vi khdi luong nguyén ti.

Do khoéi lwgng cuia mdi hat proton va notron ~1u, cho nén trong cac tinh todn khong can

d6 chinh xac cao, coi s6 khéi bang nguyén tir khéi.
1.8 Huéng dan:

Aag =107,02 . 1,0079 = 107,865
1.9 Huéng dan:
a) Nguyén tir khoi trung binh cuia hidro va clo 1a:

KH _ 1.99,984+2.0,016
100

=1,00016

A= 3575534370447 _ 355
100

clo.

Cong thtrc phan tir 1a : H};Cl, H{/Cl, D};CL D}ICl

c) Phan t khdi 1an lwot: 36 38 37 39

Tacd Ang=107,02.A, ma A, =M, =10079

b). C6 bdn loai phan tir HCI khac nhau tao nén tir hai loai déng vi cia hai nguyén tir hidro va



1.10 Hudng dan:

Goi ti 1& % s6 nguyén tir cia dong vi $cu 1a x, % dong vi $cu 12 100 - x

100
= 63x + 6500 - 65x = 6354,6
=x=72,7

Vay % sb nguyén tir cua dong vi Scu 12 72,7%.

1.11 Huéng dan:
a) Cong thuc phantr: H,; HD; D>
b) Phén tir khéi : 2 3 4

¢) Pt a 1a thanh phan % cua H va 100 - a 1a thanh phan % ciia D vé khdi luong.

Theobairatacd: My= (1>a%) +1(2)E)100 -a%) _ 22,4 O;

% H=88% ; %D = 12%

1.12 Huéng dan:

Khong thé mo ta dugce sy chuyén dong cua electron trong nguyén tir bang cac quy dao
chuyén dong. Bdi vi trong nguyén tir, cac electron chuyén dong rat nhanh xung quanh hat
nhan khong theo mot quy dao xac dinh nao. Ngudi ta chi ndi dén kha ning quan sat electron
tai mot thoi diém nao d6 trong khong gian ciia nguyén ti.

1.13 Hudng dan:
Theo 1y thuyét hién dai trang thai chuyén dong cua electron trong nguyén tir dugc mé ta
bang hinh anh dugc goi 13 obitan nguyén tu.
1.14 Huéng dan:
Hinh dang cua céc obitan nguyén tors vap :

+ Obitan s : C6 dang hinh cau, tim 1a hat nhan nguyén tir. Obitan s khong c6 su dinh
hudng trong khdng gian cua nguyén tu.

+ Obitan p : Gom ba obitan : px, py va p, c6 dang hinh sé 8 ndi. Mdi obitan c6 sy dinh
huéng khac nhau trong khong gian. Chang han : Obitan py dinh hudng theo truc x, py dinh

hudng theo truc y,...



VA ‘Z V4 Z
y y y

Obitan s Obitan p, Obitan py, Obitan p,

11.15 Huwdng dan:

Goi s0 khoi ciia dong vi A ctiia nguyén t6 agon la X

0,34 0,06 99,6
+38——+X, = 39,98
100 100 100

= Xa= 40
1.16 Hudng dan:

Tacd A =36

Ta co
a) Nguyén ttr khdi trung binh ciia Mg 1a

78,6 +25 10.1 +26 11,3 =24,33
100 100 100

AMg =24

b) Gia st trong hdn hop noi trén c6 50 nguyén tit “Mg, thi s6 nguyén tir tuong tmg cua 2
déng vi con lai la:

50

S6 nguyén tir *Mg = 1x78,6 =389 (nguyén ti).

b

50

S6 nguyén tir Mg = x 11,3 = 56 (nguyén tir).

1.17 Hudng dan:

Ta co

n: 1 2 3 4
Tén lop : K L M N
Lop K c6 mot phan 16p 1s

Lép L c6 hai phan 16p 2s, 2p

Lép M c6 ba phan 16p 3s, 3p, 3d

L6p N ¢6 bén phén 16p 4s, 4p, 4d, 4f
1.18 Hudng dan:



+) Lop N c6 : - 4 phan 16p 4s, 4p, 4d, 4f
1 obitan 4s

3 obitan 4p

5 obitan 4d
7 obitan 4f

- 16 obitan :

+) Lép M ¢6 : - 3 phan 16p 3s, 3p, 3d
1 obitan 3s
- Oobitan : {3 obitan 3p
5 obitan 3d
1.19 Huéng dan:
V& hinh dang céc obitan 1s, 2s va cac obitan 2px, 2py, 2p-

z z z z

y y y

Obitan s Obitan py Obitan p,, Obitan p,

1.20 Hudng dan:
Su phan bé electron trong nguyén tir tudn theo nguyén 1y Pau-li, nguyén 1y viing bén va quy
tac Hun.

- Nguyén Iy Pau-li : Trén mot obitan chi c6 thé ¢ nhiéu nhit 13 2 electron va 2 electron nay
chuyén dong tu quay khac chiéu nhau xung quanh tryc riéng ctia mdi electron.
Thi du : Nguyén t He c6 Z = 2
1s?
- Nguyén ly virng bén : ¢ trang thai co ban trong nguyén tir cac electron chiém lan luot
nhitng obitan c6 muc ning luong tir thap dén cao.
Thi du : Nguyén ta B (Z =[] T] [ |
1s?2 282 2p!

- Quy tic Hun : Trong cung 1 phan 16p céac electron s& phan bd trén cac obitan sao cho ¢

s0 electron doc than 1a t61 da va cac electron nay phai co6 chiéu ty quay giong nhau.

0 | I




Thi du: Nguyén tor C (Z = 6)
1s? 28>  2p?
1.21 Huéng dan:

Theo nguyén tic Hun cho nén trong so do phan bd electron ctia nguyén tir cacbon ( C : 1s2

252 2p?) phan 16p 2p dugc biéu dién :
T

1.22 Hudng dan:
CAu hinh electron ctia cac nguyén tb co :
- Z=20:1s>2s%2p® 35 3pb 4¢?
- Z=21:1s%2s>2p® 3s? 3p% 3d'4s?
- Z=22:1s%2s%2p® 35> 3pb 3d? 4s?
- Z=24:1s>2s%2p°® 3s? 3p% 3d° 4s!
- Z=29:1s%2s%2p% 3s? 3p% 3d'° 4s!
Nhan xét :
+ Cau hinh Z =20 khéc véi cac cau hinh con lai & chd khong c6 phan 16p 3d.
+ CAu hinh Z =24 va Z =29 ¢6 1 electron & phan 16p 4s.
1.23 Hudng dan:

S6 e & 16p ngoai cung cua nguyén tir cac nguyén to:

H: cole Ca:co2e O :cobe
Li:cole Mg: c6 2e
Na: co le C: code
K: cole Si: code

1.24 Hudng dan:
K (Z=19) : 15?2s?2p®3s23p®4s!
Ca (Z =20) : 1s?2s?2p®3s23p®4s?
Vay su phan b electron trén cac obitan nguyén tir cia cac nguyén té K va Ca co dic
diém 1a c6 1 hay 2 electron ¢ 16p ngoai cuing. Nhiing electron nay c6 lién két yéu voi hat nhan,
do d6 trong cac phan tmg hoa hoc, K va Ca dé nhuong di dé trd thanh cac ion duwong bén viing.

1.25 Hudng dan:



Cau hinh e cua Fva Cl 1a :
F (Z =9) 1s22s22p°
Cl(Z=17) : 1s?2s?2p®3s?3p°
Diic diém : 16p electron ngoai ciing co 7e, nhimg electron ndy lién két chit ché véi hat nhan, do d6
trong cac phan ing hoda hoc, F va Cl cé xu hudng nhan thém 1 electron d€ dat cau hinh bao hoa,
bén vitng nhu khi hiém dimg sau ching.
1.26 Hudng dan:
Trat tu theo day da cho 1a sai, stra lai 1a :
Is 2s 2p 3s 3p 4s 3d 4p 5s 4d S5p 6s 5d 6p 7s 5f6d ...
Sai ¢ vi tri cia AO 3d va AO 4s.
1.27 Hudng dan:
Céu hinh e nguyén tir ciia cac nguyén td ¢o :
Z=15:1s%2s?2p® 3s% 3p°
Z=17: 1s? 25> 2p® 3s? 3p°
Z =20 : 1s% 2s? 2p® 3s% 3p° 452
Z =21 ":1s?2s> 2p° 35 3p°® 3d' 4s?
Z =31 : 1s% 2s? 2p® 3s% 3p®3d!%4s? 4p!
1.28 Hudng dan:
Fe Z=26: 1s?2s%2p® 3s? 3p3d°4s?
Fe?" Z =26: 1s? 2s? 2p® 3s? 3p%3d°
Fe’* Z=26: 1s? 2s? 2p® 382 3p®3d°
1.29 Huéng dan:
a) *Mg+ jn—> > Ne+ JHe
b) UF+ H -0 + }He
¢) % Pu+ {3 Ne— [0 \Ung +4n
d) ;D +]Li —2}He+ ,n
1.30 Hudng dan:

a) U —> 3 Pb+8,He +6 e



b) *2Th — *SPb+ 6 He +4 e
Chuong 2

BANG TUAN HOAN CAC NGUYEN TO HOA HQC
VA PINH LUAT TUAN HOAN

A. BAI TAP CO LOI GIAI

2.1 Xéc dinh vi tri (s6 tht ty, chu ky, nhom, phdn nhém) cac nguyén t sau day trong bang
tuan hoan, cho biét cau hinh electron ctia nguyén tir cac nguyén to d6 nhu sau:

1. 1s22s? 2p® 3s?3p® 4s? 2. 1s22s% 2p® 3s? 3p% 3d° 452

2.2 Ton M3* ¢6 cau hinh electron 16p ngoai cing 1a 3s23p®3dS,

1. Xéc dinh vi tri (sé tht tu, chu ky, nhém) cta M trong bang tuan hoan. Cho biét M 1a
kim loai gi?

2. Trong diéu kién khong c6 khong khi, cho M chay trong khi Cl» thu dugc mot chat A
va nung hdn hop bot (M va S) duoc mot hop chat B. Bang cac phan tmg hoa hoc, hiy nhan
biét thanh phan va hoa tri ciia cac nguyén tb trong A va B.

2.3 Gia sir nguyén t6 M ¢ 6 s 19 trong bang tuan hoan chwa dugc tim ra va 6 ndy van con
dugc bo tréng. Hay du doan nhitng dic diém sau vé nguyén té dé:
1. Tinh chat dic trung.
2. Cong thuc oxit. Oxit do 1a oxit axit hay oxit bazo?
2.4 Nguyén tir cia nguyén td R c6 phan mirc ning luong cao nhét 1a 4s2.
1. Viét cAu hinh electron ciia nguyén tir R
2. Vi tri trong bang tuan hoan.
3. Viét cac phuong trinh héa hoc xay ra khi cho:
R + H>O — hidroxit + H»
Oxit cia R + H O —
Mubi cacbonat cia R + HCl—»

Hidroxit cia R + Na,CO3; —



2.5 Mot hop chét co cong thuc 1a MAy, trong d6 M chiém 46,67% vé khéi luong. M 1a kim
loai, A 1a phi kim & chu ki 3. Trong hat nhan ctia M c6 n - p =4, trong hat nhan cua A con’ =
p’. Tong sb proton trong MA 13 58.
1. Xac dinh tén nguyén td, s6 khdi ciia M, s thir ty A trong bang tuan hoan.
2. Hoan thanh céac phuong trinh hoa hoc:
a. MXy + 02 —%» M:0;3 + XO;
b. MXx + HNO; —%5 M(NOav); + H2XO4+NO; + H20

2.6 M 1a kim loai thuéc nhom ITA.Hoa tan hét 10,8 gam hdn hop gém kim loai M va mudi
cacbonat ctia n6 trong dung dich HCI, thu dwogc 4,48 lit hdn hop khi A (dktc). Ti khéi cua A so
voi khi hidro 1a 11,5.

1. Tim kim loai M

2. Tinh % thé tich cac khi trong A.

2.7 X, Y la hai kim loai c¢6 electron cudi cung 1a 3p! va 3d°.

1. Dya vao bang tuan hoan, hay xéc dinh tén hai kim loai X, Y.

2. Hoa tan hét 8,3 gam hdn hop X, Y vao dung dich HC1 0,5M (vira du), ta thay khéi luong
dung dich sau phan tng ting thém 7,8 gam. Tinh khdi lugng mdi kim loai va thé tich dung
dich HCI da dung.

2.8 Hoa tan hét a gam oxit kim loai M (thu¢c nhom IIA) béng mot luong vira du dung dich
H2S04 17,5% thu duoc dung dich mubi c6 nong do 20%.
Xac dinh cong thure oxit kim loai M.
2.9 A, B 1a 2 kim loai nim ¢ 2 chu ky lién tiép thuéc nhom IIA. Cho 4,4 gam mot hon hop
goém A va B tac dung véi dung dich HCI 1M (du) thu dugc 3,36 lit khi (dktc).

1. Viét cac phuong trinh phan tmg va xac dinh tén 2 kim loai.

2. Tinh thé tich dung dich HCI da dung, biét rang HC1 dung du 25% so v&i luong can thiét.
2.10 Cho 0,85 gam hai kim loai thudc hai chu ky ké tiép trong nhom IA vao cdc chira 49,18

gam HO thu dugc dung dich A va khi B. Pé trung hoa dung dich A can 30 ml dung dich
HCI 1M.

a. Xac dinh hai kim loai
b. Tinh ndng dd % cta cac chat trong dung dich A.
2.11 Nguyén t6 R ¢ hoa tri cao nhét trong oxit gap 3 1an hoa tri trong hop cht vai hidro.



a. Hay cho biét hoa tri cao nhat ctia R trong oxit.

b. Trong hop chat ctia R véi hidro c6 ti 1¢ khoi luong: -,

Khong dung bang tuan hoan, cho biét ki hiéu cia nguyén tir R.

2.12 Nguyén t6 R ¢ chu ki 3, nhém VA trong bang tuan hoan. Khong sir dung bang tuan hoan,
héy cho biét:

a. C4u hinh electron ciia R.

b. Trong oxit cao nhét cua R thi R chiém 43,66% khdi luong. Tinh s6 luong moi loai hat
cua nguyén tir R.
2.13 A va B 4 hai nguyén té ¢ cing mot nhoém va thudc hai chu ki lién tiép trong bang tuan
hoan. Tong s proton trong hai hat nhan nguyén tir cia A va B bang 32.
Hay viét cau hinh electron ctia A , B va ctia cic ion ma A va B ¢ thé tao thanh.
2.14 Hai nguyén t6 A va B ¢ hai nhém A lién tiép trong bang tuan hoan, B thudc nhom VA, ¢
trang thai don chat A, B khong phan Gng v6i nhau. Tong s proton trong hat nhan nguyén tir
cua AvaBla23.

1. Viét cau hinh electron nguyén tir ctia A, B.

2. Tir cac don chat A, B va cac hoa chét can thiét, hdy viét cac phuong trinh héa hoc (ghi 16
diéu kién) diéu ché hai axit trong d6 A va B ¢6 sb oxi hoa cao nhat.
2.15 Cho biét tong sb electron trong anion AB; la 42. Trong céc hat nhan A va B déu c6 s6
proton bang s notron.

1. Tim s6 khéi cia A va B

2. Cho biét vi tri ciia A, B trong bang tuan hoan.
2.16 Tong sd hat proton, notron, electron ctia nguyén tir mot nguyén t6 R nhom VIIA 1a 28.

1. Tinh s6 khéi.

2. Viét ky hiéu nguyén tir nguyén tb do.
2.17 Mot hop chat ion duoc cau tao tir M* va X%. Trong phan tir MaX c6 tong sd hat proton,
notron, electron 1a 140 hat. Trong d6 s hat mang dién nhiéu hon sb hat khong mang dién 1a 44
hat. S khdi cua ion M* 16n hon sb khdi cua ion X 1a 23. Téng s6 hat proton, notron, electron

trong ion M* nhiéu hon trong ion X% 1a 31.



1. Viét cau hinh electron ciia M va X.
2. Xac dinh vi tri cia M va cila X trong bang tuan hoan.
2.18 Khi biét dugc s6 thr tu Z cia mot nguyeén tb trong bang tuan hoan, ta c6 thé biét duogc cac

thong tin sau day khong, giai thich ngan gon:

1. Cau hinh electron 4. Tinh chét co ban
2. S6 khoi 5. Hoa tri cao nhat trong oxit
3. Ki hiéu nguyén tu 6. Hoa tri trong hop chét véi hidro

2.19 Khi biét c4u hinh 16p electron ngoai ciing ctia nguyén tir mot nguyén té nhém A, ta co thé
biét dugc cac thong tin sau day khong?

1. Tinh chat hoa hoc co ban 2. C4u hinh electron

3. Vi tri nguyén t trong bang tuan hoan 4. Cong thirc oxit cao nhat

5. Ki hiéu nguyén tir 6. Cong thic hop chat véi hidro

Giai thich ngan gon céc ciu tra 10i.

2.20 Mot sb dic diém cta cac nguyén to kim loai kiém duoc trinh bay & bang sau:

Nguyén t6 Li Na K Rb Cs

CAu hinh electron [Ar]4s!
[He]2s! [[Ne]3s! [Kr]5s!|[[Xe]6s!

Ban kinh nguyén t (nm) | 0,155 | 0,189 [0,236 | 0,248 | 0,268

[[520 496 |419 |403 |376
Nang lugng ion hoa, !
kJ/mol 17295 |4565 |3069 |2644 |2258

2

1. Giai thich su bién doi nang lugng ion hoa thir nhat? Tai sao ning luong ion héa thir hai 16n
hon rat nhiéu so véi nang lugng ion hoa thir nhat?

2. Tai sao trong cac hop chit, sb oxi hoa cua cac kim loai kiém ludn 13 +1, ching c6 thé tao ra
sd oxi hoa cao hon hay khong ?

2.21 To6ng s6 hat proton, notron, electron trong hai nguyén tir kim loai A va B 1a 142, trong
do téng s6 hat mang dién nhiéu hon sb hat khong mang dién 1a 42. S6 hat mang dién cua

nguyén tr B nhiéu hon cta nguyén tir A 1 12.



a. Xac dinh 2 kim loai A va B. Cho biét s6 hiéu nguyén tir cia mot s6 nguyén t6: Na (Z =
11), Mg (Z= 12), Al (Z =13), K (Z = 19), Ca (Z = 20), Fe (Z = 26), Cu (Z =29), Zn (Z =
30).
b. Viét phuong trinh phan tng diéu ché A tir mudi cacbonat ciia A va diéu ché B tir mot oxit
cua B.

(Trich Pé thi PH - CP khéi B, nam 2003)
2.22 Cho 10 gam kim loai M (thudc nhém ITA) tac dung voi nudc, thu duge 6,11 lit khi hidro
(do ¢ 25°C va 1 atm).
a. Hay x4c dinh tén cua kim loai M da dung.
b. Cho 4 gam kim loai M vao cde dung 2,51it dung dich HC1 0,06M thu dugc dung dich B.
Tinh ndng d6 mol/l cac chit trong cbc sau phan Gng. Coi thé tich dung dich trong cdc van 1a
2,51
2.23 Mot hop chit co cong thire XY trong d6 X chiém 50% vé khoi luong. Trong hat nhan

ctia X va Y déu c6 sb proton bang s notron. Tong sd proton trong phén tir XY 1a 32.
a. Viét cau hinh electron cia X va Y.
b. Xac dinh vi tri cia X va Y trong bang tuan hoan.
2.24 Cho biét cdu hinh electron 16p ngoai ciing ciia nguyén tir cac nguyén t6 (thudc chu ky 3)
A, M, X lan luot 14 ns', ns?np’, ns?np’.
1. Xac dinh vi tri ctia A, M, X trong bang tuan hoan va cho biét tén ctia ching.
2. Hoan thanh cac phuong trinh héa hoc theo so d6 sau:
- AOH), + MXy, > Al + ..
- Al + AOH)m — A (tan) + ...
- A2 + HX + O - Al + ..
- Al + HX — Aj (tan) + ...
Trong d6 M, A, X 1 cac nguyén td tim thiy & ciu 1.
2.25 C6 5,56 gam hon hop A gdom Fe va kim loai M (hoa tri n). Chia A 1am hai phan bang
nhau:
Phén 1: Hoa tan hét trong dung dich HCI dugc 1,568 lit khi Ho.
Phan 2: Hoa tan hét trong dung dich H.SO4 dac néng thu dugc 2,016 lit khi SO».

Viét cac phuong trinh phan tng va xac dinh tén kim loai M. Céc khi do ¢ dktc.



2.26 R 1a kim loai hoéa tri II. Pem hoa tan 2 gam oxit cua kim loai nay vao 48 gam dung dich
H,S04 6,125% lodng thu duge dung dich A trong d6 ndng d6 HaSO4 chi con 0,98%.

1. Viét phuong trinh hoa hoc va xac dinh R. Biét RSO4 12 mudi tan.
2. Tinh thé tich dung dich NaOH 8% (d =1,05 g/ml) can cho vao A dé thu dugc luong két

tta 1on nhéat.

2.27 M 1a kim loai hoa tri II. Hoa tan m gam M vao 200 gam dung dich H,SO4 loang, vira du
thi thu duoc dung dich A va 0,672 lit khi (& 54,6°C va 2 atm). Chia A thanh 2 phan bang nhau:

Phan 1: cho tac dung vé1 dung dich NaOH du, loc két tua dem nung dén khoi lugng khong doi
thu dugc 1 gam chét ran.
Xac dinh kim loai M va tinh néng do % dung dich axit da dung.
Phan 2: lam bay hoi nudc thu dugc 6,15 gam mudi ngam nudc dang MSO4.nH>O. Xac dinh
cong thirc mudi ngdm nudc.
2.28 Hoa tan 16,2 gam kim loai M (nhém IIIA) vao 5 lit dung dich HNOVY3; 0,5M  (d = 1,25
g/ml). Sau khi két thiic phan tmg thu dugc 5,6 lit hon hop khi NO va N (dktc). Ti khdi cua
hon hop khi nay so véi hidro 1a 14,4.
1. Xac dinh kim loai R.
2. Tinh néng d6 % cta dung dich HNOjs trong dung dich sau phan tng.
2.29 CAu tao cac 16p electron cuia nguyén tir cac nguyén t6 A, B, C, D, E nhu sau:
A: 2/2 B: 2/8/8/2 C: 2/7 D: 2/8/7 E:2
1. Xac dinh vi tri cta cac nguyén td trong bang tuan hoan.
2. Nguyén t6 nao c6 tinh kim loai manh nhét? Phi kim manh nhat? Nguyén t6 nao kém hoat
dong nhat? Giai thich?
2.30 Hoa tan hét 46 gam hon hop gdm Ba va hai kim loai kiém A, B thudc hai chu ki ké tiép
vao nudc, thu dugc dung dich D va 11,2 lit khi do ¢ dktc.

Néu thém 0,18 mol Na,SO4 vao dung dich D thi dung dich sau phan Gng van chua két tua hét
bari. Néu thém 0,21 mol Na,SO4 vao dung dich D thi dung dich sau phan tng con du NaySOs.

X4c dinh tén hai kim loai kiém.

Cho: Ba= 137, Li=7, Na =23, K =39, Rb =85, Cs = 133.



B. BAI TAP TU LUYEN

2.31 Hai nguyén td A, B dung ké tiép nhau trong cting mét chu ki trong bang tuan hoan, c6
téng dién tich hat nhan 13 25.

1. Xac dinh vi tri cia A, B trong bang tuan hoan.

2. So sanh tinh chit hoa hoc cua A va B; tinh bazo cua oxit tao thanh tir A va B.

2.32 Hay giai thich tai sao:

1. Trong mét chu ki, 40 am di¢n tang dan theo chiéu tir trai sang phai; con trong mot nhom, do
am dién giam dan theo chiéu tir trén xudng dudi.

2. Trong mét chu ki, ning lugng ion héa ting dan theo chiéu tir trai sang phai; con trong mot
nhém, ning lugng ion hoa giam dan theo chiéu tir trén xudng dudi.

3. Trong mot chu ki, tinh phi kim ting dan, tinh kim loai giam dan theo chiéu tang cta dién
tich hat nhan.

2.33 Cho biét ban kinh nguyén tir cac nguyén to sau (tinh theo A, 1A =10-"m).

Nguyén t6 Na Mg Al Si p S Cl
r(A) 1,86 1,60 1,43 1,17 1,10 1,04 0,99
Nguyén t6 Li Na K Rb Cs
r (A) 1,52 1,86 2,31 2,44 2,62

Nhan xét su thay ddi ban kinh cuia cac nguyén tir trén c6 tudn theo quy luat nao hay khong? Néu
c6, hay giai thich tai sao?
2.34 X la nguyén t thudc chu ki 3, X tao voi hidro mot hop chét khi c6 cong thuc H>X, trong do6
X ¢6 s6 oxi hoa thap nhat.

1. Xéc dinh vi tri ciia X trong bang tuan hoan.

2. Viét phuong trinh phan tmg khi lan luot cho HoX tac dung véi nude Clo, dung dich FeCls,
dung dich CuSOsa.
2.35R 1a mot nguyén té phi kim. Tong dai s6 s6 oxi héa duong cao nhat vai 2 1an s6 oxi hoa 4m
thap nhat ctia R 1a +2. Tong s6 proton va notron ctia R nhé hon 34.

1. Xac dinh R

2. X 12 hop chét khi ciia R véi hidro, Y 13 oxit cia R ¢6 chira 50% oxi vé khéi lugng. Xac dinh



cong thirc phan trcia X va Y.
2.36 Mot dung dich nudc c6 chia 35 gam mot hon hop mudi cacbonat cua hai kim loai kiém
thudc hai chu ki lién tiép. Thém tir tir va khudy déu dung dich HCI 0,5M vao dung dich trén.
Khi phan Umg xong, thu dugc 2,24 lit khi CO; & dktc va mot dung dich A. Thém mot lugng
nude voi trong du vao dung dich A, thu duge 20 gam két tia.

1. Xéc dinh c4c kim loai kiém.

2. Tinh khéi luong ctia mdi mudi trong hdn hop dau.
2.37 A va B 1a hai kim loai thuéc nhom ITA. Hoa tan hoan toan 15,05 gam hdn hop X gom hai
mudi clorua ciia A va B vao nuéc thu duge 100 gam dung dich Y. Pé két taa hét ion CI- ¢
trong 40 gam dung dich Y bang dung dich AgNO; thi thu dugc 17,22 gam két tia. Hay xac
dinh cac kim loai A va B, biét ti s6 khdi lugng nguyén tir caa ching 1a 3:5.
2.38 Hon hop A gdm hai mudi cacbonat cta hai kim loai ké tiép nhau trong nhém IIA. Hoa
tan hoan toan 3,6 gam hon hop A trong dung dich HCI thu duogc khi B, cho toan bd luong khi
B hap thu hét boi 3 lit dung dich Ca(OH). 0,015M, thu dugc 4 gam két tia.
Xac dinh hai mubi cacbonat va tinh khéi luong ctia mdi mudi trong hdn hop A.
2.39 Dé khir hoan toan 8 gam oxit cua mot kim loai thanh kim loai can dung 3,36 lit Ho. Hoa
tan hét luong kim loai thu dugc vao dung dich HCI lodng thiy thoat ra 2,24 lit khi Ha.
Xac dinh cong thic cua oxit. Biét cac khi do & dktc.
2.40 Bang dudi day cho biét ban kinh nguyén tir, nang luong ion hoa ciia cac nguyén tir nguyén
t6 chu ky 3

Nguyén

¥ Na | Mg | Al Si P S Cl
(0]

r(nm) | 0,186 |0,160| 0,143 | 0,117 | 0,110 | 0,104 | 0,099

I
(kJ/mol)

497 | 738 578 786 1012 1000 | 1251

1. Dya vao cac dit kién trén hdy cho nhan xét vé su bién d6i ban kinh va su bién d6i nang
luong ion héa I; clia cac nguyén t6 trong chu ky.

2. Cho biét su bién ddi tinh chit axit - bazo trong diy oxit va hidroxit dudi day:

Na;O - MgO - ALOs3 - Si0O2 - P20s - SO3 - C120O7

NaOH - Mg(OH): - AI(OH)vs - H2Si03 - H3PO4 - H2SO4 - HCIO4.



C. BAI TAP TRAC NGHIEM

2.41 Diy nguyén tir nao sau dy duogc xép theo chiéu ban kinh nguyén tir ting ?

A.1,Br,ClL P B.C,N,O,F
C. Na, Mg, Al, Si D. O, S, Se, Te.
2.42 Tinh chat kim loai ctia cac nguyén t6 trong diy Mg — Ca — Sr - Ba bién d6i theo chiéu :
A. Tang B. giam
C. Khong thay doi D. Vura giam vura tang
2.43 Tinh chat phi kim cua cac nguyén td trong diy N- P-As-Sb-Bi bién d6i theo chiéu :
A. Tang B. giam
C. Khong thay dbi D. Vura giam vura tang.
2.44 Tinh chat bazo cua hidroxit ciia nhém IA theo chiéu tang cta sé thir tu la:
A. Tang B. giam
C. Khong thay doi D. Vura giam vira tang.

2.45 Cho céc hinh v& sau, mdi hinh cau 1a 1 trong cac nguyén tir Na, Mg, Al, K.

Q 9 o o
a b c d

a, b, ¢, d trong ung theo thr tu s¢ la:

A.Na, Mg, Al, K B. K, Na, Mg, Al

C. Al, Mg, Na, K D. K, Al, Mg, Na

2.46 Cho cac nguyén tur a, b, ¢, d thugc nhom IA c6 ban kinh trung binh nhu hinh vé dudi day:

a b c d
Ning luong ion hoa I; ting dan theo thu ty:
Aa<b<c<d B.d<c<b<a

Ca<c<b<d Dd<b<c<a

2.47 Cho nguyén tir ciia nguyén to X ¢6 ciu tao nhu sau:



Vi tri ciia nguyén t6 X trong bang tuan hoan la:
A. 0867, chuki 2, nhém VIIA.
B. Os6 7, chuki 2, nhém VA
C. Osb 5, chuki 2, nhém VA
D. Os6 5, chuki 7, nhém VIIA.
2.48 Cho ion don nguyén tir X c¢6 dién tich 2+ c6 ciu tao nhy sau:
Cho biét vi tri ctia X trong bang tuan hoan.
A.0 56 10, chu ki 2, nhém VIIIA.
B.O s6 12, chu ki 3, nhém VIIIA.
C.0 s6 12, chu ki 3, nhom TIA.
D.O s6 10, chu ki 2, nhém TIA.

2.49 Cho cau hinh cta nguyén to X sau, cho biét két luan nao diing?

Tl T (F 2 A Tl

1s? 252 2pS 3s?
A. X 6656 12, chu ky 3, nhom IIIA trong bang tuan hoan.
B. X &6 56 12, chu ky 3, nhom IIIB trong bang tuan hoan.
C. X 656 12, chu ky 2, nhom IIA trong bang tuan hoan.
D. X 656 12, chu ky 3, nhom IIA trong bang tuan hoan.

2.50 Nguyén tir nguyén to X, cac ion Y* va Z2 déu c6 ciu hinh electron phan 16p ngoai cling

1a 3pS. S6 thir tu ciia X, Y, Z trong bang tuan hoan lan luot 1a
A.18,19va 16 B.10,11va8
C.18,19vas8 D.1,11val6

2.51 Tong s hat co ban (p, n, e) trong nguyén tir nguyén t6 X 1a 46, biét sé hat mang dién

nhiéu hon sb hat khong mang dién 1a 14. Xac dinh chu ki, s6 hiéu nguyén tir cua X trong bang

tuan hoan.
A.Chuki2, 67 B.Chuki3, 615
C.Chuki3ol16 D.Chuki3 617



2.52 Hoa tan hoan toan 3,1g hdn hop hai kim loai kiém thudc hai chu ki lién tiép vao nuéc thu
duogc 1,12 lit hidro (dktc). Hai kim loai kiém da cho 1a

A.LivaNa B.NavaK

C.KvaRb D. Rb va Cs
2.53 Cho 0,64 g hdn hop gdm kim loai M va oxit ctia nd MO, ¢ s6 mol bang nhau, tac dung
hét véi HoSO4 lodng. Thé tich khi Ha(dktc) thu duoc 13 0,224 lit. Cho biét M thudc nhom IIA.
Xéc dinh M 12 nguyén t6 nao sau day ?

A. Mg B. Ca C. Sr D. Ba
2.54 Hai kim loai X va Y dimg ké tiép nhau trong mot chu ky c6 tong s6 proton trong hai hat
nhan nguyén tir 1a 25. S6 electron 16p ngoai cung ctua X va Y 1an luot 13 :

A.1va2 B.2va3 C.1va3 D.3va4
2.55 Ton M?* ¢6 ciu tao 16p vo electron ngoai cung 1a 2s?2p®. Cau hinh electron cia M va vi
tri ctia n6 trong bang tuan hoan 1a

A. 1s*2s?2p*, 6 8 chu ky 2, nhom VIA.

B. 1s22s?2p®3s?, 6 12 chu ky 3, nhém TIA.

C. 1s?2s®2p®3s3p, 6 12 chu ky 3, nhom IIA.

D. 1s?2s?2p®3s23p , 6 13 chu ky 3, nhom IIIA.
D. PAP AN VA HUONG DAN GIAI BAI TAP

241. D 242. A 243. B 244, A 245. B
2.46. A 247. B 248. A 249. D 2.50. A
2.51. B 2.52. B 2.53. A 2.54. B 2.55. A
2.1 Trd loi

1. S6 thw tu 20, chu ki 4, nhom IIA.
2. S6 thir tr 25, chu ki 4, nhom VIIB.
2.2 Tra loi
1. Tong sb electron ctia nguyén tir M 14 26. S thir ty 26, chu ki 4, nhém VIIIB. M 1a Fe.

2. - Fe chay trong khi clo: 2Fe + 3Cl, —— 2FeCl;



Hoa tan san pham thu duoc vao nude thu duoe dung dich. Lay vai ml dung dich cho tac dung
v6i dung dich AgNOs, ¢6 két tia tring chimg t6 ¢6 gde clorua:

FeCl; + 3AgNO; — Fe(NOs); + 3AgCly

Lap lai thi nghiém voi dung dich NaOH, c6 két tia nau d6 ching té c¢6 Fe(Ill): FeCls +
3NaOH — Fe(OH);4 + 3NaCl

- Nung hdn hop bot Fe vabot S: Fe + S —~— FeS

Cho B vao dung dich H2SO4 lodng, c6 khi mui trimg thdi bay ra chimg to ¢6 gdc sunfua:
FeS + H,SOs — FeSOs + HyS T (tring thoi)

Nh6 dung dich NaOH vao dung dich thu dugc, c6 két tia trang xanh chtng té c6 Fe(Il):
FeSO4 + 2NaOH — Na»SO4 + Fe(OH):V (trang xanh)
2.3 Tra loi

1. Céu hinh electron clia nguyén t6 d6 1a: 1s22s2 2p® 3s23pS 4s!

Tinh chét dic trung ciia M 1a tinh kim loai.

2. Nguyén t6 d6 nam & nhoém IA nén cong thirc oxit 14 M2O. Pay 1a mot oxit bazo.
2.4 Giai

1. Céu hinh electron ctia nguyén tir R 13: 152252 2p% 352 3p¢ 4s2

2. Nguyén t6 A ndm & 6 s 20, chu ky 4, nhém IIA trong bang tuan hoan.

3. Rhoa tri IT (R thudc nhom ITA).

Cac phuong trinh héa hoc:

R + 2H,O— R(OH), + H,T

RO + H,O — R(OH),

RCO; + 2HCl— RCL + CO;T+ H0

R(OH), + Na;CO; — RCO; + 2NaOH

2.5 Gidi
1. Trong hop chat MA, M chiém 46,67% vé khoi luong nén:
M _ 46,67 ntp _7 .Thayn-p=4van’=p’taco:

- = PN =
xA 53,33 x(n+p) 8

2P+4:% hay: 4(2p +4) = Txp’.

2xp’



Tong s6 proton trong MAx 1a 58 nén: p + xp’ = 58.
Tur day tim dugc: p =26 vaxp’ =32.
Do A la phi kim ¢ chuki3nén 15 < p’ < 17. Vayx =2 vap’ = 16 thoa man.
VayMIlaFevaMIaS.
2. Hoan thanh céac phuong trinh phan ung:
a. 4FeS; + 110, — 2Fe;05 + 8S0,T
b. FeS; + 18HNO; — 5 Fe(NOsv); + 2H,SO4 + 15NO,T + 7H,0

2.6 Giai
1. Goi s6 mol céc chat trong hdn hop ddu: M = a mol; MCO; = b mol.

M + 2HClI — MCL + H;? (1)
(mol): a a

MCO; + 2HClI — MCl + CO2T + HO ()
(mol): b b
Sémol Ho= + =02 nén: a+b=0,2 3)
M = 11,52 = 23 nén 2“‘;4":23 hay 2a + 44b = 4,6 @)

a+

Theo bai: Ma + (M + 60)b = 10,8 (5)

T (3), (4), (5) ta tim dugc: a= 0,1 mol; b= 0,1 mol; M = 24 (Mg).
2.% v, =50%; % V., =50%.

2.7 Giai
1. Phan mirc ning luong ciia nguyén tir X va Y lan luot la:
1s22s22p83s23p! va 1s22s22p%3s23p4s23dS.
CAu hinh electron cia nguyén tir X va Y lan luot la:
1s22s22p%3s23p! va 1s22s22p%3s23p3do4s>.
Dua vao bang tuan hoan ta tim dugc X 1a Al va Y 1a Fe.
2. Goi s6 mol cac chit trong hdn hop: Al = a mol; Fe = b mol.
Ta co: 27a+ 56b = 8,3 (1)

2Al + 6HCI — 2AICIl; + 3H,T (2)



(mol): a 3a 1,5a
Fe + 2HClI — FeCl, + Ho?T 3)
(mol): b 2b b
Khéi luong dung dich sau phan tng ting thém 7,8 gam nén: 8,3 - m, =7.8.
Vay: m, = 0,5 gam — n, = 0,25 mol « 1,54 +b=0,25 4)

Tu (1) va (4) ta tim duoc: a= 0,1 mol; b= 0,1 mol.
3a+2b

ma; = 27x0,1 =2,7 (gam); mre = 56x0,1 = 5,6 (gam); Vuci = =1 (lit).

2.8 Giai
Goi s6 mol oxit MO = x mol.
MO + H.SOs — MSO4 + H20
(mol): x X X
Taco: M+ 16)x=a
98.x.100

Khéi lugng dung dich axit H2SO4 ban dau = = 560x (gam).

Khdi lugng dung dich sau phan tmg = a + 560x = (M + 16)x + 560x.

(M+96)x 20

Theo bai: C% (MSO4) = 20% nén: = .
(M +16)x +560x 100

Tur day tim duge M = 24 (magie). Oxit kim loai can tim 1a MgO.
2.9 Giai
1. Goi cong thure chung cua hai kim loai 1a M = a mol.
M + 2HCl - MCL + H,?
(mol): a 2a a
Sé mol H2 = 0,15 mol nén a = 0,15 mol.
Taco: Ma=4,4 - M =29,33.
A va B 14 2 kim loai nam & 2 chu ky lién tiép thudc nhém ITIA nén A 1a Mg va B 1a Ca.
0,3
1

2. Thé tich dung dich HCl can ding = =2 = 0,3 (lit) = 300 (ml).

Thé tich dung dich HCI d3 dung = 300 + 25%.300 = 375 (ml).



2.10 Giai

a. Goi cong thue chung cua kim loai 1a R = a mol.

2R + 2H0 — 2ROH + Ha?
(mol): a a a 0,5a

ROH + HCl —» RCIl + H;O
(mol): a a
S6 mol HC1= 0,03 mol nén a = 0,03 mol.
Ta c6: Ra= 0,85 —» R =28,33. Vay hai kim loai la Na va K.
Goi s6 mol Na =b mol va K = ¢ mol. Ta c6: b + ¢ = 0,03 va 23b + 39¢ = 0,85.
T day tim duge b = 0,02 (mol); ¢ = 0,01 (mol).

b. Dung dich A gdm NaOH = 0,02 mol va KOH = 0,01 mol.

Khdi lugng dung dich A =49,18 + 0,85 - 0,015x2 = 50 (gam).

C% (NaOH) = %.100% =1,6%
C% (KOH) = 0’02356,100% = 1,12%.
2.11 Gidi

a. Goi hoa trj cao nhét cua R trong oxit la m, hoéa tri trong hop chit vai hidro 1a n. Ta c6:
m+n=_8.
Theo bai: m = 3n. Tu day tim dugc m =6; n = 2.

m, 16

b. Cong thirc hop chat R véi hidro 1a HoR. Theo bai: == nén R = 32.

my
Goi tf)ng s6 hat proton, notron cia R 1a P, N. Taco P + N = 32.
Taco:P< N<I5P & P<32-P<1,5P & 128 <P < 16.
Mit khac, R thuoc nhom VI (hoa tri cao nhat trong oxit béng VI) nén dua vao cAu hinh
electron khi P =13, 14, 15, 16 ta thay P = 16 thoa man.

Vay ki hiéu cua nguyén tr R la: °R.

2.12 Giai



a. R ndam & chu ky 3 nén 16p electron ngoai cung 1a 16p tha 3. Mt khac, R thudc phan
nhom chinh nhém VA nén nguyén tir R ¢6 5 electron & 16p ngodi cing. Vay cau hinh 16p
electron ngoai cung cua R 1a 3s23p°.

CAu hinh electron cuia R 13 1s2522p%3s23p?.

b. R thudc nhém V nén hoa tri cao nhat ciia R trong oxit 1a V. Cong thuc oxit 12 R20s.

2R 43,66
5x16 56,34

Theo bai: %R =43,66% nén — R =31 (photpho).

Tong so hat electron = tong s6 hat proton = 15 (dua vao céu hinh electron).

Téng s6 hat notron =31 -15 = 16.
2.13 Giai

A va B 13 hai nguyén t6 & cung mot phan nhom va thudc hai chu ki lién tiép trong bang
tuan hoan nén sé tht tu ciia chiing hon kém nhau 8 hoic 18 don vi (dung bang s6 nguyén to
trong mot chu ky).

Theo bai ra, tong s6 proton trong hai hat nhan nguyén tir cia A va B bang 32 nén Za + Zp
=32.
Truong hop 1: Zg - Za = 8. Ta tim dugc Za = 12; Zp = 20.

Céu hinh electron:

A 18228%2p®3s? (chu ky 3, nhém I1A).

va B: 1822s?2p®3s23p®4s? (chu ky 4, nhom I1A).

Ton A?*: 1s22822p® va B>": 1522s22p®3s23pS.
Truong hop 2: Zs - Za = 18. Ta tim dugc Za = 7; Zp = 25.

CAu hinh electron:

A 1822s22p® (chu ky 2, nhoém VA).

va B: 1s228?2p®3s23p%3d4s? (chu ky 4, nhom VIIB).
Truong hop nay A, B khong cung nhdém nén khong théa man.
2.14 Giai

1. Hai nguyén t5 A va B & hai nhom A lién tiép trong bang tuan hoan, B thudc nhom VA,
do d6 A thudéc nhém IVA hoac nhém VIA.

Theo bai: Za + Zp = 23.



Vi: Za + Zg = 23 va B thuoc nhom V, con A thuoc nhom IV hoac nhom VI nén A, B
thudc céac chu ki nhoé (chu ky 2 va chu ky 3).

Mit khac, A va B khong thé cung chu ky vi hai nguyén t6 thudc hai nhom A ké tiép trong
mot chu ky hon kém nhau 1 proton, nghia 1a ¢ 6 s6 11 va 12 (téng s6 proton bang 23), khong
thugc cac nhém IV va V hay V va VL.

Truong hop 1: B thudc chu ky 2. Theo bai, B & nhdm VA nén Zg = 7 (nito). Vay Za =23
- 7 =16 (luu huynh). Trudng hop nay thoa min vi ¢ trang thai don chét nito khong phan tng
v6i1 luu huynh.

Truong hop 2: B thudce chu ky 3. Theo bai, B & nhoém VA nén Zg = 15 (phopho). Vay Za
=23 - 15 = 8 (oxi). Trudng hop nay khong théa min vi & trang thai don chét oxi phan tmg voi
phopho.

CAu hinh electron ciia A va B la:

A: 1s22s?2p®3s23p*  va B: 1s22s%2p°

2. Piéu ché HNOs tir N va HaSO4 tir S.

Diéu ché HNOs: N, - NH3; — NO — NO; — HNO;s

450°C, Fe

Nz + 3H2 2NH3
4ANH; + 50, —80¢r o ANOT + 6H,O
2NO + O, — 2NO»

4NO; + O, + 2H,0 — 4HNO;3

biéu ché H,SO4: S — SO, — SO3 —s HySOs

S +0, —Y 5 SO,

450°C, V205
2S0; + 0O, 2S0s
SO; + H O —» H>SOq4
2.15 Giai

1. Goi sb hat proton cua A la P va cua B 1a P’, ta co:

P+ 3P =42 -2. Tathiy 3P’ < P+3P’=40nénP’<4_30 =13.3.



Do B tao dugc anion nén B 1a phi kim. Mat khac P’ < 13,3 nén B chi c6 thé 1a nito, oxi

hay flo.
Néu B la nito (P’=7) — P =19 (K). Anion la KN?": loai
Néu B 12 oxi (P’=8) — P =16 (S). Anion la SO; : thoa man
NéuB la flo (P’=9) — P =13 (Al). Anion la AIF> : loai
Vay A 1a Ivu huynh, B 1a oxi.
2.0 (P’=8): 1s2252p* (650 8, chu ky 2, nhom VIA)
S (P =16) : 1s2522p%3s23p* (6 s6 16, chu ky 3, nhom VIA)
2.16 Giai
1. Goi tong s hat proton, notron, electron ciia nguyén tir R 1a P, N, E. Trong d6 P =E.
Theobai: P+ N+E=28 <> 2P+ N =28 « N=28-2P.
Miat khac, P < N < 1,5P & P<28-2P< 1,5P & 8 <P <93
Vay P = 8 hoic 9. Do nguyén t6 R thuéc nhom VIIA nén nguyén tir nguyén to R ¢6 7 electron
¢ 16p ngoai cung.
P = 8: 1s?2s?2p*: loai
P =9: 1s*2s?2p>: théa man. Vay P=E = 9; N = 10.
1. S6 khéi A=N+P=19.
2. Ky hi¢u nguyén tir: 'R
Nguyén t6 da cho 12 flo.
217 Giai
Goi tong sb hat proton, notron, electron ciia nguyén tir M 1a P, N, E va ctia nguyén tir X 1a
P’,N’,E’.TacoP=EvaP’ =E’.
Theo bai ta lap duoc cac sy phu thude sau:
2P+N+E)+P +N'+E’=140 < 4P+2P’+2N+ N’ =140 (1)
2P+E)+P°+E-2N-N"=44 & 4P+2P’-2N-N'=44 (2)
P+N-P-N'=23<P+N-P’-N"=23 3)
P+N+E-1)-(PP+N'+E’+2)=31 & 2P+N-2P’-N"=34 (4
Tu (1) va (2) taco: 2P + P’ =46 va 2N + N’ =48.



Tr(3),(4)taco: P-P=11vaN-N"=12.
Giai ra ta dugc P =19 (K); N=20; P’=8 (0); N’=8. Vay X 1a K,0.
CAu hinh electron:
K (P =19): 1s?2s?2p®3s?3p®4s! (chu ky 4, nhém IA).
O (P’ = 8): 1s?2s22p* (chu ky 2, nhom VIA)

2.18 Tra loi
1. Viét dugc cau hinh electron vi s6 electron & 16p vo nguyén tir bang sb thir ty Z.
2. Khong biét s6 khdi vi chi biét sd proton bang Z, nhung khong biét s6 notron.
3. Khéng viét duoc ki hiéu nguyén tir vi khong biét sé khdi va ky hiéu nguyén td.
4. Ttr cau hinh electron ta biét duoc tinh chat co ban.

5. Ttr cAu hinh electron ta biét dugc sb thir tw nhom, va d6 chinh 1a hoa trj cao nhét trong

oxit.

6. Hoa tri trong hop chit v6i hidro = 8 - hoa tri cao nhat trong oxit.
2.19 Tra loi

1. Biét dugc tinh chat co ban dua vao s electron 10p ngoai cung.

2. Biét duoc cau hinh electron vi tir ciu hinh 16p electron 16p ngoai cing, chung ta co thé
hoan chinh tiép cdu hinh electron cac 16p bén trong.

3. Dya vao c4u hinh electron ching ta biét duoc vi tri trong bang tuan hoan.

4. Ta 1ap duogc cong thirc oxit cao nhat vi hoa tri ctia cao nhat ctia nguyén t6 bang s thir
tu nhém va bang s electron 16p ngoai cung.

5. Khong viét duoc ky hiéu nguyén tir vi khong biét s6 khéi va ky hiéu nguyén td.

6. Ta 1ap duoc cong thirc hop chit véi hidro vi héa trj cia nguyén td trong hop chat voi
hidro = 8 - héa tri cao nhat trong oxit.
2.20 Giai

1. Nang lugng ion hoa thir nhat giam dan do ban kinh nguyén tir ting dan, lyc hat cta hat
nhan véi electron hoa tri giam dan.

Nang lugng ion hoa thtr hai ing véi qua trinh: M* (khi) - 1e — M?* (khi). Vi ion M* ¢6
ciu hinh bén vimg cta khi hiém va mang mét dién tich duong nén viéc but di mot electron
kho khin hon nhiéu, doi héi cAn cung cap ning luong rat 1on.

2. Dya vao cau hinh electron ta thy, trong cac phan ung hoa hoc cac kim loai kiém c6



khuynh huéng nhuong 1 electron 16p ngoai cung dé dat duoc cau hinh bén viing cta khi hiém.
Mt khéc, cac kim loai kiém 1a céc nguyén td co d6 am dién bé nhit nén chung ludén co s6 oxi
héa +1 trong cac hop chat.

Céc kim loai kiém khong thé tao duoc hop chat ¢ sd oxi hoa 16n hon +1 vi sy nhudng tiép
cac electron thit hai, thir ba, doi hoi nang luong rat 16n.
2.21 Giai

a. Goi tong sb hat proton, notron va electron ciia nguyén tir A 1a: Pa, Na, Ea va B 1a P,
NB, Es. Ta co P =Ea va Pg=Eg.

Theo bai: Téng sb céc loai hat proton, notron va electron cua hai nguyén tor A va B 1a 142
nén: Pa + Na + Ea + Pg+ N+ Eg =142

<> 2Po + 2P+ Na + Np =142 (1)
Téng s6 hat mang dién nhiéu hon s6 hat khong mang dién 13 42 nén:
Pa+Ea+Pp+Ep-Na-Ng=42 « 2Pa+2Pp - Na-Np=42(2)
S6 hat mang dién ctia nguyén tir B nhiéu hon cta nguyén tir A 1a 12 nén:
Pe+Eg-Pa-Ea=12 « 2P - 2PA =12 «» P -Pa =6 (3)
Tu (1), (2), (3) ta co: Pa =20 (Ca) va Pg =26 (Fe)
b. Diéu ché Ca tir CaCOs va Fe tir Fe;0s.
Piéu ché Ca:
CaCOs + 2HCl — CaCl, + CO, T+ H,0

CaCl, —® 5 Ca + CI, T

Diéu ché Fe: Fe;03 + 3CO —° 2Fe + 3CO,T
2.22 Giai
a. Goi s6 mol kim loai M 1a a mol.
M + 2H,0 — M(OH):; + Hy?1
(mol): a a

Sémol khiHy= 2Y = X615 (mol) nén: a=0,25

RT  0,082x (273 +25)
Taco: Ma=10 - M =40 (Ca).

b. S6 mol Ca = 0,1 mol. Cac phuong trinh phan tng:



Ca + 2HClI —» CaCl; + H;?T

(mol): 0,075 0,15 0,075
Ca + 2H,O — Ca(OH); + Hx?T
(mol): 0,025 0,025

Dung dich B gdm: CaCl, = 0,075 mol va Ca(OH), = 0,025 mol.

CM (0, = 0,03M ; Cm =0,01M

Ca(OH),
2.23 Giai
a. Goi sb hat prroton, notron, electron cua nguyén tr X laP, N, EvacuaY laP’,N’, E’.
Theobai: P=N=EvaP’=N’=E’.
Trong hop chét XY», X chiém 50% vé khdi luong nén:

My _50 . P+N
2M, 50 2(P' +N)

=1 <& P=2P’.

Téng so proton trong phan tr XY> 1a 32 nén P + 2P” = 32.
Tir day tim dugc: P =16 (S) va P’ = 8 (O). Hop chat can tim 1a SO..
CAu hinh electron ciia S: 1s22s2p®3s23p* va ciia O: 1s22s22p*
b. Luu huynh & 6 s6 16, chu ky 3, nhém VIA.
Oxi 6 6 s6 8, chu ky 2, nhom VIA.
2.24 Giai
1. A, M, X thudc chu ky 3 nén n = 3.
CAu hinh electron, vi tri va tén nguyén to:
A: 1522s22p%3s! (6 s6 11, nhom 1A), A 13 kim loai Na.
M: 1522522p©3s23p! (6 s6 13, nhoém I1IA), M 1a kim loai Al.
X: 1522522p93s23p° (6 s6 17, nhom VIIA), X 1a phi kim CI.
2. Céc phuong trinh phan Ung:
3NaOH + AICl; — Al(OH);{ + 3NaCl
Al(OH);{ + NaOH — NaAlO, + 2H,O
NaAlO; + HCI + HO — AI(OH);! + NaCl
2.25 Giai



Goi s6 mol trong mdi phan: Fe = x mol; M =y mol.
Phan 1:
Fe + 2HCI — FeCl, + H2®
(mol): x X

2M + 2nHCl — 2MCl, + nH»?

(mol): 'y 0,5ny
S6 mol H, = 0,07 nén x + 0,5ny = 0,07.
Phan 2:

2Fe + 6H2SOs @iy —— Fea(SOs); + 380,71 + 6H0
(mol): x 1,5x

2M + 2nHoSOs iy —%s Ma(SO4)s + nSO>7T + 2nH,0O
(mol): y 0,5nx
S6 mol SO, =0,09 nén 1,5x + 0,5ny = 0,09. Vay x = 0,04 va ny = 0,06.

Mit khac: 56x + My = 2,78 nén My = 0,54. Vay M = MY _ g hay M = on.
n ny

Ta lap bang sau:
n ‘ 1 2 3

M ‘ 9 (loai) 18 (loai) 27 (nhan)
Vay M la Al.
2.26 Giai:
1. Goi s6 mol oxit RO = a mol.
RO + H2SOs — RSOs + H20
(mol): a a a

_ 48x6,125

S6 mol axit H,SO4 du a=0,03-a.

(0,03—2).98 _ 0,98
© =
2+48 100
« a=0,025 (mol).

Taco: M+ 16)a=2 —» M =64 (Cu).

C% (H2S04) sau phan tmg = 0,98%




2. Dung dich A gff)m: CuSO4 = 0,025 mol; H2SO4 = 0,005 mol.
H>SO4 + 2NaOH — Na»SO4 + 2H>0
(mol): 0,005 0,01
CuSOs + 2NaOH — Cu(OH)! + NaSO4
(mol): 0,025 0,05

0,06 x40

Khéi lwong dung dich NaOH can ding = .100 = 30 (gam).

Thé tich dung dich NaOH can dung = 13(?5 =

b

28,57 (ml)

2.27 Giai
1. Goi s6 mol M = a mol.

M + H»SOs — RSO4 + HaT
(mol): a a a
S6 mol Hz = 0,05 mol nén a = 0,05 mol.
Phén 1:

RSO4 + 2NaOH — R(OH): + NaSOg4
(mol): 0,025 0,025

R(OH), —“ 5 RO + H0
(mol): 0,025 0,025
mro = 1 gam « (R+16).0,025=1 & R =24 (Mg).

0,05x98x100%
200

Phan 2: MgS04.nH20 = 0,025 mol. Ta c6: (120 + 18n).0,025 =6,15 <> n="7.

C% (H2S04) = =2,45%.

Vay cong thirc mudi ngdm nuée 1a MgSO4.7H0.
2.28 Giai
1. M thudc nhom IIIA nén M c¢6 hoa tri 111.
M + 4HNOs — M(NOs); + NOT + 2H,O (1)
(mol): a 4a a a

10M + 36HNO; — I10M(NOs); + 3N,1 + ISH,O0 (2)



(mol): 10b 36b 10b 3b
Ta c6: a+3b=0,25. 3)

Ma = 144x2 =288 < wzzssﬁ 30a+84b=72 (4
a—+

T (3), (4) ta co: a=0,1 mol; b= 10,05 mol.
M(a + 10b) = 16,2 > M =27 (Al).
2. 86 mol HNOs du = 2,5 - 4a - 36b = 0,3 (mol).
Khdi lugng dung dich HNO3 ban dau = 5000x 1,25 = 6250 (gam).
Khéi luong dung dich sau phan Gng = 6250 + 16,2 - 30a - 84b = 6259 (gam).

0
0.3%63.100% _ ( 300,
6259

C% (HNOs3 sau phan ing) =
2.29 Giai

1. Vi tri cac nguyén t6 trong bang tuan hoan:

A: 6 sb 4, chu ky 2, nhom IIA.

B: 6 56 20, chu ky 4, nhém IIA.

C: 669, chu ky 2, nhém VIIA.

D: 6 s6 17, chu ky 3, nhom VIIA.

E: 650 2, chu ky 1, nhém VIIIA.

2. B 1a kim loai manh nhét. Hai kim loai A, B cung thudc nhom IIA, theo chiéu tir trén
xudng, tinh kim loai ting dan.

C 1a phi kim manh nhat. Hai phi kim C, D cing thudc nhom VIIA, theo chiéu tir trén
xudng, tinh phi kim giam dan.

E 12 nguyén t6 kém hoat dong nhat vi 16p vo di bao hoa electron.
2.30 Giai

Goi ki hi¢u chung ctia hai kim loai kiém 1a M.

Goi s6 mol trong 46 gam hdn hop dau: M = a mol va Ba = b mol.

Cac phuong trinh phan ng:
2M + 2H,0 — 2MOH + H,?7T (1)
(mol): a a 0,5a

Ba + 2H,0 —» Ba(OH), + H? 2)



(mol): b b b
S6 mol H, =0,5 mol nén: 0,5a+b=0,5 < a+2b=1. (3)
Khi cho dung dich thu duoc tac dung véi dung dich NaxSOa:

Ba(OH), + Na,SO4 — BaSOs + 2NaOH (4)
Khi thém 0,18 mol Na>SOs, trong dung dich con du Ba(OH), nén b > 0,18.
Khi thém 0,21 mol Na;SO4_ trong dung dich con du NaxSO4 nén b <0,21.
Mat khac: Ma + 137b =46 (%)

46 -M
137 -2M

Mat khéc: 0,18 <b < 0,21 — 29,7 <M <33,34.

Két hop (3), (5) tacd: b=

Khdi lugng mol trung binh cua 2 kim loai kiém lién tiép la: 29,7 <M < 33,34. Hai kim loai do
la Na (Na=23) va K (K =39).
2.31 Hudng dan:

1. Hai nguyén t6 A, B dimg ké tiép nhau trong cting mot chu ki trong bang tuan hoan nén
dién tich hat nhan hon kém nhau 1 don vi.

Theo bai ra ta tim dugc: Za =12 va Zg = 13.

A 18228%2p®3s? @ A thudc chu ky 3, nhém ITA 1a Mg

B: 1s?2s?2p%3s?3p! : B thudc chu ky 3, nhom IIIA.

2. A va B déu 1a kim loai, tinh kim loai ciia A manh hon B.

Oxit BO ¢6 tinh bazo yéu hon oxit AO.

2.32 Huéng dan:

1. Trong mdt chu ki, theo chiéu tir trai sang phai, dién tich hat nhan ting dan va ban kinh
nguyén tir giam dan, diéu d6 1am tang kha ning hut electron ctia nguyén tir trong phan tir, do
do6 do am dién tang dan.

Trong mot nhom, theo chiéu tir trén xudng dudi, ban kinh nguyén tir ting dan va chiém
vu thé so voi sy ting dién tich hat nhan, diéu d6 1am giam kha ning hut electron ciia nguyén tir
trong phén tir, do d6 d6 4m dién giam déan.

2. Trong mdt chu ki, theo chiéu tur trai sang phai, dién tich hat nhan tang dan va ban kinh
nguyén tir giam dan, diéu d6 lam ting lyc hut ciia hat nhan dbi véi cac electron héa tri, do d6

nang luong ion hoa ting dan.



Trong mot nhom, theo chiéu tir trén xudng dudi, ban kinh nguyén tir ting dan va chiém
wu thé so véi su tang dién tich hat nhan, diéu d6 lam giam lyc hat cua hat nhan ddi voi cac
electron hoa tri, do d6 ning luong ion hoa giam dan.

2.33 Hudng dan:

Tir Na dén Cl, ban kinh nguyén tir giam dan tuan theo quy luat bién d6i ban kinh trong
mot chu ky. Do 13, trong mot chu ky, khi di tir trai sang phai dién tich hat nhan ting dan trong
khi s6 16p electron & vo nguyén tir khong d6i, do d6 ban kinh nguyén tir giam dan.

Tir Li dén Cs, ban kinh nguyén tir ting dan tuan theo quy lut bién d6i ban kinh trong
mot phan nhom. Do 13, trong mot phan nhom, khi di tir trén xubng dudi sd 16p electron & vo
nguyén tir ting 1én va chiém wu thé hon so véi sy ting dién tich hat nhan, do d6 ban kinh
nguyén tir ting dan.

2.34 Huéng dan:

1. Theo bai ra, hoa tri cia X trong hop chat voi hidro 1a IT nén héa tri cao nhat trong oxit
la VL.

Vay X thudc chu ky 3, nhém VIA trong bang tuan hoan. X 1a S.

2. Céc phuong trinh phan ng:

H.S + 4Cl, + 4H,0 — H.SO4 + 8HCI

H.S + 2FeCls — 2FeCl; + S| + 2HCI

HsS + CuSOs — CuS| + H2SO4
2.35 Huéng dan:

1. Goi s6 oxi hoa duong cao nhat va s6 oxi hoa am thap nhét cua R 1an luot 13 +m va -n.
Taco: m+n=38.
Mat khéac, theo bai ra: +m + 2(-n) = +2 <« m-2n=2,
Tur day tim dugc: m = 6 va n= 2. Vay R 1a phi kim thudc nhém VL.
S6 khdi ctia R < 34 nén R 13 O hay S. Do oxi khong tao duoc sé oxi hoa cao nhit 1a +6 nén R 1a
luu huynh.

2. Trong hop chat X, R ¢6 s6 oxi hoa thap nhat nén X ¢ cong thirc 1a HS.

Goi cong thirc oxit Y 1a SOn.

Do %S =50% nén 2= , n= 2. Cong thic cia Y 12 SOx.

16n 50



2.36 Hudéng dan:
1. Goi cong thic chung ciia hai mudi 14 M2CO; = a mol.

M,CO; + HCl — MHCO; + MCI

(mol): a a a
MHCO; + HCI - MCI + CO,T + H;O
(mol): 0,1 0,1 0,1 0,1

Dung dich A gdm MCl =a + 0,1 mol va MHCO; =a - 0,1 mol.
MHCO;3 + Ca(OH), — CaCO;{ + MOH + H20O
(mol): a-0,1 a-0,1
Theo bai: s6 mol CaCO3;=0,2 molnéna-0,1 =02 «» a=0,3.
Ta c6: (2M + 60).0,3 = 35 <> M = 28,33. Do hai kim loai kiém thudc hai chu ki lién tiép nén
do la Nava K.
2. Goi s6 mol Na,CO3 = b mol va K2CO3 = ¢ mol.
Tacob+c=0,3val06b+ 138c =35.
Tu day tim dugc b = 0,2 mol; ¢ = 0,1 mol.

my, ., =212 gam;m, ., = 13,8 gam.

2.37 Hudng dan:
1. Goi cong thirc chung cua hai mubi 1a MCL, va sé mol c6 trong 15,05 gam hdn hop 13 a
mol.
MCL + 2AgNOs; — M(NOsz), + 2AgCl

(mol): 40a 0,8a

100
S6 mol AgNO3=0,12 mol nén 0,8a=0,12 « a=0,15 mol.

Taco: (M +71)a= 15,05 — M =29,33.

Nhu vay, A c6 khéi luong nguyén tir nho hon 29,33, A c6 thé 1a Be hoic Mg.

Néu A 1a Be thi Mg = 529 = 15: loai

S5x24

Néu A 1a Mg thi Mp = =40: Vay B 1a Ca.




2.38 Huéng dan:
1. Goi cong thirc chung cta hai mudi 14 MCO; va sé mol c6 trong 3,6 gam hdn hop 13 a

mol.
MCO; + 2HCl —» MCL + CO,T + H0
(mol): a a
Khi B 1a CO; = a mol. Cho toan bd lugng khi B hap thu hét boi dung dich chira 0,045 mol
Ca(OH),, xay ra 2 truong hop:

Truong hop 1: Ca(OH), du ( a < 0,045 mol)
CO, + Ca(OH), —» CaCO;! + H,0O
(mol): a a a
S6 mol CaCO; = 0,04 mol — a = 0,04 (thoa man diéu kién a < 0,045 mol).
Ta co: (M + 60).0,04 = 3,6 «» M =30. Hai kim loai ké tiép 1a Mg va Ca.

Truong hop 2: Ca(OH); khong du (a > 0,045 mol)

CO, + Ca(OH), — CaCOs;{ + HO
(mol): 0,04 0,04 0,04

2CO; + Ca(OH): —» Ca(HCOs3)2
(mol): 0,01 0,005
S6 mol CO, = 0,05 mol — a = 0,05 (théa man diéu kién a > 0,045 mol).
Ta co: (M + 60).0,05 = 3,6 «» M = 12. Hai kim loai ké tiép 1a Be va Mg.
2.39 Huéng dan:

Goi cong thirc oxit 1a MOy , c6 s6 mol 1a a mol.

MOy + yH» —%5 xM + yH,O
(mol): a ay ax
Ta c6: a(Mx + 16y) = 8 va ay = 0,15. Nhu vay M.a.x = 5,6.
bat n 1a hoéa tri cia kim loai M (1 <n <3).

2M + 2nHCl — 2MCl, + nH,T



(mol): ax 0,5n.a.x
Ta c6: 0,5n.a.x = 0,1 hay n.a.x =0,2.
Laptile: M_MaX_ ¢ vay M=28n.
n nax

Ta lap bang sau:

n ‘ 1 2 3

M ‘ 28 (loai) 56 (nhan) 84 (loai)
Vay kim loai M 1a Fe.

ax _ 2

Laptile: 22X _2
y ay 3

Vay cong thirc oxit kim loai 1a Fe>Os.
2.40 Hudng dan:

1. Tir Na dén Cl, ban kinh nguyén tir giam dan tuén theo quy luat bién d6i ban kinh trong
mot chu ky. Do 13, trong mot chu ky, khi di tir trai sang phai, theo chiéu dién tich hat nhan
tang dan, so electron & 16p ngoai cung ting dan trong khi s6 1p electron ¢ vo nguyén tir khong
d6i, do d6 ban kinh nguyén tir giam dan.

Ning luong ion héa thir nhat ting dan do dién tich hat nhan ting dan, ban kinh nguyén tir
giam dan, lyc hut cua hat nhan voi electron hoa tri tang dan.

2. Tinh chat axit - bazo trong ddy oxit va hidroxit bién d6i theo chiéu giam dan tinh bazo va

tang dan tinh axit.

NaxO MgO ALO; Si0; P20Os SO3 ChOy
Oxit Oxit Oxit Oxit axit | Oxit axit | Oxit Oxit
baZO’ baZO’ hl‘a'ng yéu trung aXlt aXlt
manh trung tinh binh manh | manh
binh
NaOH | Mg(OH), | AI(OH); | H2SiOs | H3POs | H2SO4 | HCIO4
Bazo Bazo Hidroxit | Axit yéu Axit Axit Axit
kiém trung luong trung manh rt
binh tinh binh manh




Chuong 3
LIEN KET HOA HQOC

A. BAI TAP CO LOI GIAI
3.1 Viét cdu hinh electron cua Cl (Z=17) va Ca (Z=20). Cho biét vi tri cua ching (chu ki,
nhom) trong bang tuan hoan. Lién két giita canxi va clo trong hop chat CaCl, thudc loai lién
két gi? Vi sao? Viét so do hinh thanh lién két do.

(Trich d& thi tuyén sinh DPH- CD khdi B nam 2004)
3.2 Hai nguyén to M va X tao thanh hop chat cé cong thic 1a M>X. Cho biét:
- Tong sb proton trong hop chat bang 46.

2

- Trong hat nhan cia M c6 n - p = 1, trong hat nhan cia X cén’ =p’.

- Trong hop chat Ma>X, nguyén t6 X chiém 4;87 khéi luong.

1. Tim s6 hat proton trong nguyén tir M va X.

2. Dya vio bang tuan hoan hay cho biét tén cac nguyén t6 M, X.

3. Lién két trong hop chat MaX 1a lién két gi? Tai sao? Viét so d6 hinh thanh lién két trong hop
chét do.

3.3 Viét c4u hinh electron ciia cac nguyén tir A, B biét rang:

- Tong sb cac loai hat co ban trong nguyén tir A 1a 34. S6 hat mang dién nhiéu hon sb hat
khong mang dién 1a 10.

- Ki hiéu ctia nguyén tu B 1a ') B.

2. Lién két trong hop chat tao thanh tir A va B thudc loai lién két gi? Vi sao? Viét cong thirc
cua hop chét tao thanh .

3.4 X, Y, Z la nhitng nguyén t6 co dién tich hat nhan lan luot 13 9, 19, 8.

1. Viét cau hinh electron nguyén tir ciia cac nguyén td do. Cho biét tinh chét héa hoc dic trung
cuiaX, VY, Z.

2. Dy doén lién két héa hoc co thé co gitra cac cap X va Y, Y va Z, X va Z. Viét cong thuc
phan tir ctia cac hop chét tao thanh.



3.5 Mot hop chit c6 cong thire XY, trong d6 Y chiém 50% vé khéi luong. Trong hat nhan cia
X con=pvahatnhin Y c6n’ =p’. Tong sd proton trong phén tir XY 1a 32.

a. Viét cau hinh electron cia X va Y.

b. Dya vao bang tuan hoan, cho biét X, Y 13 nhitng nguyén t6 gi? Cho biét ban chat lién két va
cong thirc cAu tao cta phan tir XY>.

3.6 Tong s6 hat proton, notron, electron ctia nguyén tir mot nguyén té R nhém VIIA 1a 28.

1. Tinh s6 khéi ciia R. Dya vao bang tudn hoan, cho biét R 1a nguyén t6 gi?

2. Viét cong thirc phan tir va cong thirc cau tao ciia phan tir don chét R.

3. Viét cong thirc electron va cong thirc cdu tao hop chat ciia R véi hidro.

3.7 Phan tir NH; ¢ ciu tao dang chop tam gidc voi goc lién két HNH bang 107°.

1. Theo 1y thuyét lai hoa, nguyén tir nito trong phan tir NH; & trang thai lai hoa nao? Mo ta su
hinh thanh lién két trong NH; theo gia thiét lai hoa do.

2. Giai thich tai sao goc lién két trong phan tir NH; lai nho hon so vai goc cua tir déu (109,5°)?

3.8 Phan tr H>O c6 ciu tao hinh chit V véi goc lién két HOH bang 104,5°.

1. Theo 1y thuyét lai hoa, nguyén tir oxi trong phan tir H,O ¢ trang thai lai hoa nao? Mo ta sy
hinh thanh lién két trong HO theo gia thiét lai hoa do.

2. Giai thich tai sao goc lién két trong phén tir H>O lai nho hon so véi goc cua tir déu (109,5°)?

3.9 Trinh bay cau tric cua tinh thé nudc da. Tinh thé nudc da thudc kiéu tinh thé nguyén tu,
phan tir hay ion?

2. Hay giai thich vi sao nudc da lai noi trén bé mat nudce 1ong?

3.10 Nguyén t6 R ¢ hoa tri cao nhét trong oxit gap 3 1an hoa tri trong hop chét vai hidro.

a. Hay cho biét hoa tri cao nhat ctia R trong oxit.

b. Trong hop chit ctia R véi hidro, R chiém % phan khéi luong.

Khong dung bang tuan hoan, cho biét ki hiéu ctia nguyén tir R.

c. Dua vao bang tuan hoan cho biét R 1a nguyén t6 gi? Viét cong thirc electron va cong thirc
cAu tao oxit cao nhit ciia R.

3.11 Hop chat X tao boi hai nguyén t6 A, B va c6 phan tir khdi 1a 76. A va B ¢6 sd oxi hoa
cao nhat trong cac oxit 1 +no va + mo, va s6 oxi héa am trong cac hop chat véi hidro 1a -ng

va -my thoa man diéu kién no = nyg va mo = 3mp.



1. Tim cong thirc phan tir ciia X, biét rang A c¢d s6 oxi hoa cao nhét trong X.

2. Biét rang X c6 ciu tric phan tir thang. Hiy cho biét trang thai lai hoa ctia nguyén tir A va
ban chat lién két trong X.

3.12 X la nguyén t6 thudc chu ki 3, X tao véi hidro mot hop chat khi ¢6 cong thie HoX, trong
d6 X c6 s6 oxi hoa thap nhat.

1. Xéc dinh vi tri ciia X trong bang tuan hoan.

2. Trong oxit cao nhit cua R thi R chiém 40% khéi lugng. Tim khdi luong nguyén tir ctia R.

3. Dua vao bang tuan hoan hay cho biét X 1a nguyén td nio. Viét phuong trinh phan tng khi lan
lugt cho HoX tac dung voi nude Cla, dung dich FeCls, dung dich CuSOa.

3.13 R 13 mot nguyén té phi kim. Tong dai s6 s oxi hda duong cao nhét véi 2 1an sd oxi hoa 4m
thap nhat ciia R 14 +2. Tong sb proton va notron ciia R nhé hon 34.

1. Xac dinh R

2. X 1a hop chat khi cua R véi hidro, Y 13 oxit ctia R ¢6 chira 50% oxi vé khi luong. Xac dinh
cong thirc phan trcia X va Y.

3. Viét cong thirc cdu tao cac phan tir RO2; RO3; HoROs.

3.14 Cation X* do 5 nguyén tir cia 2 nguyén t6 hoa hoc tao nén. Tong sb proton trong X* 1 11.
1. Xac dinh cong thirc va goi tén cation X

2. Viét cong thue electron ciia ion X*. Cho biét cu trac hinh hoc ciia ion nay?

3.15 Anion Y? do 5 nguyén tir ciia 2 nguyén t6 hoa hoc tao nén. Tong so electron trong Y2 1a
50.

1. Xac dinh cong thirc phéan tir va goi tén ion Y%, biét rang 2 nguyén td trong Y2 thudc cung
mot phan nhom va thudc hai chu ki lién tiép.

2. Viét cong thire electron ciia ion Y2. Cho biét cau triic hinh hoc ctia ion nay?

3.16 C6 5,56 gam hdn hop A gom Fe va kim loai M (hoa tri n). Chia A 1am hai phan bang
nhau:

Phan 1: Hoa tan hét trong dung dich HCI loang, dugc 1,568 lit khi Ho.

Phan 2: Hoa tan hét trong dung dich H>SOx4 dic nong thu dugc 2,016 lit khi SO».

Viét cac phuong trinh héa hoc va xac dinh tén kim loai M. Cac thé tich khi do & dktc.



3.17 Dé khtr hoan toan 8 gam oxit cua mét kim loai thanh kim loai can dung 3,36 lit H,. Hoa
tan hét luong kim loai thu duoc vao dung dich HCI lodng thay thoat ra 2,24 lit khi Ha. Biét cac
khi do & dktc.

Xac dinh cong thirc ciia oxit. Cho biét s6 oxi hoa va hoa tri cia kim loai trong oxit.

3.18 Khtr hoan toan 4,06 gam mdt oxit kim loai béng CO ¢ nhiét d6 cao thanh kim loai. Dan
toan by khi sinh ra vao binh dung dung dich Ca(OH); du, théy tao thanh 7 gam két tha. Néu
ldy lugng kim loai sinh ra hoa tan hét vao dung dich HCI du thi thu dwgc 1,176 lit khi H,
(dktc).

1. X4c dinh cong thirc oxit kim loai.

2. Cho 4,06 gam oxit kim loai trén tadc dung hoan toan véi 500ml dung dich H.SO4 dédc, néng
(du) dugc dung dich X va c6 khi SO» bay ra.

Hay x4c dinh nong d6 mol/lit ciia mudi trong dung dich X.
Coi thé tich ctia dung dich khong thay d6i trong sudt qua trinh phan {mg.

(Trich dé thi tuyén sinh DPH- CP khéi A nam 2003)
3.19 Hoa tan hoan toan 7 gam kim loai M trong 200 gam dung dich HCI vura du thu duoc
206,75 gam dung dich A.
1. Xac dinh M va néng do % cua dung dich HCL.

2. Hoa tan 6,28 gam hdn hop X gdm M va mét oxit cia M trong 170 ml dung dich HNO; 2M
(loang, vtra du) thu dugc 1,232 lit NO (dktc).

Tim cong thic cua oxit. Cho biét s6 oxi hoa va hoa tri cia M trong oxit.

B. BAI TAP TU LUYEN

3.20 Trong mang tinh thé kim loai, ngudi ta ding do dic khit p la phan trim thé tich ma cac
nguyén tir chiém trong tinh thé dé dic trung cho ting kiéu cu tric. Véi kiéu cau trac lap
phuong tam khéi, p = 68%; kiéu céu tric l1ap phuong tim dién, p = T4%. Bang tinh toan cu thé,
hay chtmg minh cac két qua trén.

3.21 Thira nhan rang cic nguyén tr Ca, Cu déu c6 dang hinh cau sip xép dic khit bén canh nhau,
thi thé tich chiém bai cac nguyén tir kim loai chiém 74% so voi toan bo khéi tinh thé. Hay tinh
ban kinh nguyén tir Ca, Cu (theo don vi A), biét khdi lugng ri€ng cua céc tinh thé kim loai &
diéu kién chuan twong tGng 1a 1,55g/cm? va 8,90g/cm?.

Cho biét: Ca=40,08; Cu=63,55; 1 A=10%cm; lu=1,67.10* g.



3.22 Trinh bay ban chat lién két kim loai. So sanh lién két kim loai véi lién két cong hoa tri va
lién két ion.

2. Hay giai thich tai sao cac kim loai c6 nhitng tinh chat vat 1y dic trung 13 c6 anh kim, c¢6 tinh
déo va co kha nang dan dién, dan nhiét tét.

3.23 Kim loai Na c6 cdu trac mang tinh thé theo kiéu 14p phuong tim khdi v6i d6 dai mdi canh
hinh 14p phuong la a = 0,429 nm. Hay tinh:

1. Ban kinh nguyén tir Na.

2. Khéi luong riéng (g/cm?) ciia natri. Natri c6 thé ndi trén nuéc khong?

Cho biét khéi lugng nguyén tir cta natri 13 23u ( lu=1,67.102* g).

3.24 Kim loai Ni ¢6 ciu tric mang tinh thé theo kiéu 14p phuong tim dién. Ban kinh nguyén tir
cua Nilar=1,24.10% cm. Hay tinh:

1. Do dai mdi canh hinh 1ap phuong.

2. Khéi luong riéng (g/cm?) ctia niken.

Cho biét khéi lugng nguyén tir cia niken 13 58,7u ( 1u=1,67.1024 g).

3.25 CAu triic mang tinh thé cta hop chit ion NaCl duogc biéu dién dudi day:

Trong d6 cac qua cau 16n (ion CI') phan bé theo kiéu lap phuong tam dién, cac qua cau nho (ion
Na*) phan b6 & tim va & giita cac canh cta hinh 1ap phuong.

1. Tinh sb ion Na* va CI- ¢6 trong mét hinh 1ap phuong.

2. Tinh ban kinh ion Na" va CI-.

Cho biét hinh 14p phuong c6 canh 13 a = 0,552 nm va ti 1¢ ban kinh Da _ 0,525.

r cr



B. BAI TAP TRAC NGHIEM

3.26 Lién két hoa hoc trong phan tir H, duoc hinh thanh nho su xen phil cia cac orbitan nao?

LQO QO — QI
QOO — Q@O
c (O + OO — OO

D. Mot két qua khac.

3.27 Lién két hoa hoc trong phan tir HC1 dugc hinh thanh nhd sy xen phii ciia cac orbitan nao?
Q+Q— &9
A.
’ — @O
B. O -
cOQ+ OO — OO

D. Mot két qua khac.

3.28 Lién két hoa hoc trong phén tir Clo duoc hinh thanh nho sy xen phi ciia cac orbitan nao?

LQO QO — Q&
s Q + OO — @O
c (O + OO — OO

D. Mot két qua khac.

3.29 Chon hinh v& mé ta diing sy tao thanh lién két trong phan tir HaS .



% %
A. B.
3.30 Hinh nao dudi day mo ta sy lai hoa sp?

e ol W
W=

BT
2
—

D. Mdt dap an khac.

3.31 Cho hinh v& mo ta su tao thanh orbitan lai hoa sp?.



Su lai hoa sp? sau diy xay ra & mot nguyén tir do:
A. su t6 hop ctia lorbitan s va 2 orbitan p cta nguyén tir do.
B. su t6 hop ciia 2orbitan s va 2 orbitan p cia nguyén tir do.
C. su t6 hop cua 2orbitan s va 1 orbitan p ctia nguyén tir d6
D. su t6 hop cia lorbitan s va 3 orbitan p ciia nguyén tir d6

3.32 Cho 3 dang lai héa lan luot nhu hinh vé.

| —>
sp sp’ sp’
Goc gitta cac orbitan lai hoa 1an luot 1a:
A. 180°, 120°, 109928’ B. 120°; 180°; 109928’
C. 109928 ;120° ;180° D. 180°; 109928 ;120°

3.33 Su xen phu nao sau day tao thanh lién két 6?

D. ca A, B, C déu dung.

3.34 Sy xen phi ndo sau day tao thanh lién két .



3.35 Cho céc tinh thé sau:

Kim cuong( C) I H>O
Tinh thé nao 14 tinh thé phan tur:
A.Tinh thé kim cuong va Iot B.Tinh thé kim cuong va nudc da.
C.Tinh thé nudc da va Idt. D.Ca 3 tinh thé da cho.

3.36 Lién két trong phan tir ndo sau day hinh thanh do su xen phu ciia cac obitan s

A. HCI B. H,O
C.Ch D. H»

3.37 Cho cac phén tir N», HCI, NaCl, MgO. Cac phan ttr déu c6 lién két cong hoa trj 1a
A. N, va HCI B. HC1 va MgO
C. N, va NaCl D. NaCl va MgO

3.38 Mot phan tir XY ¢6 tong cac hat proton, electron, notron bang 196. Trong d6 s6 hat
mang dién nhiéu hon sb hat khong mang dién 1a 60, s6 hat mang dién cua X it hon s6 hat

mang dién ciia Y trong phan tur 1a 76. XY la cong thirc ndo sau day ?



A. SO; B. AICl; C. BF3 D. NH;
3.39 X, Y 1a hai nguyén t6 thudc cting mot nhém A, & hai chu ky lién tiép. Cho biét tong s6
electron trong anion XY 2~ 1a 42. Xac dinh hai nguyén t6 X, Y va XY " trong s cac phuong
an sau

A. Be, Mg va MgBe; B. S, O va SOs*

C.C, 0O vaCOs* D. Si, O va SiO3*
3.40 Lién két trong phén tir chat nao sau ddy mang nhiéu tinh chat ion nhat?

A. LiCl B. NaCl C. CsCl D. RbCl

C. PAP AN VA HUONG DAN GIAI BAI TAP

3.26. A 327. B 3.28. C 3.29. A 3.30. A
3.31. A 3.32. A 3.33. D 3.34. C 3.35. C
3.36. D 3.37. A 3.38. B 3.39. B 3.40. C

3.1 Huéng dan:

Cl(Z=17) :1s*2s*2p%3s?3p’

Ca(Z=20) :1s?2s>2p°3s?3pb 4s?

Clo nam & 6 s6 17, chu ky 3, nhém VIIA.

Canxi nam & 6 s6 20, chu ky 4, nhom IIA.

Lién két trong hop chat CaCl, 1a lién két ion vi Ca 1a kim loai dién hinh, Cl 1a phi kim
dién hinh.

So d hinh thanh lién két:

2Cl + 2xle — 2CI

Ca —» Ca’" + 2e¢

Céc ion Ca*" va CI tao thanh mang dién tich trai dAu, ching hut nhau béng luc hat tinh
dién, tao thanh hop chat CaCla:

Ca** + 2ClI' —» CaCl
3.2 Huwdng dan:

1. Tong sb proton trong hop chit M>X bang 46 nén : 2p + p’ = 46. (1)



M, 8§
39

Trong hop chat M>X, nguyén t6 X chiém % khdi lugng nén:

M

nAp 8 2 8 39y =g2p+]1 2
2(n+p) 39<_>2(Zp+1) 39 7P @1 @)

Tu (1), (2) ta tim dugc: p=19; p’ = 8.

2. M la kali (K) va X 1a oxi (O).

3. Lién két trong hop chat KO 1a lién két ion vi K 1a kim loai dién hinh, O 1a phi kim
dién hinh.

So @ hinh thanh lién két:

O+ 2 —» O*

2K —» 2K*' + 2xle

Céac ion K* va O* tao thanh mang dién tich trai dAu, ching hut nhau béng luc hut tinh
dién, tao thanh hop chét K,O:

2K* + O 5 KO
3.3 Huéng dan:

1. Goi tong s hat proton, notron, electron ctia nguyén tir A 1a P, N, E (trong d6 P = E).

Taco:P+N+E=34vaP+E-N=10.

Tu day tim dugc P=E=11; N=12.

Ki hiéu cia nguyén tr B 1a ')B nén Zg=9

Céu hinh electron cua A, B:

A(Z=11) :1s*2s?2pb3s!

B(Z=9) :1s*2s?2p’

2. Lién két trong hop chit giira A va B 1a lién két ion vi A 14 kim loai dién hinh (nh6ém
IA), B 1a phi kim dién hinh (nhoém VIIA).

So d6 hinh thanh lién két:

A > A"+ le

B+ le » B

Céac ion A" va B~ tao thanh mang dién tich trai dau, ching hut nhau béng luc ht tinh dién,

tao thanh hop chat AB:



A"+ B > AB.
3.4 Huéng dan:

1. Céu hinh electron ctia cac nguyén ta X, Y, Z:

X: (Z=9) :1s*2s?2p°

Y: (Z=19) :1s%2s?2p%3s? 3p° 4s!

Z: (Z=8) :1s*2s?2p*

Tinh chét dic trung cua Y la tinh kim loai, cia X va Z 1a tinh phi kim.

2. Lién két gitta X va Y, giita Y va Z 1a lién két ion.

- Sy hinh thanh lién két gitta X va Y:

X+ le 5 X

Y 5> Y+ le

Cac ion Y* va X hut nhau bﬁng luc hat tinh dié€n, tao thanh hop chat YX.

- Sy hinh thanh lién két gitta Y va Z:

Z + 2e —» 77

2Y - 2Y' + 2xle

Céac ion Y* va Z* hat nhau béng lyc hut tinh dién, tao thanh hop chét Y»Z.

- X va Z 1a céc phi kim nén lién két giita ching 1a lién két cong hoa tri. Bé dat dugc ciu
hinh bén viing, mdi nguyén tir X can gép chung le, mdi nguyén tir Z can gop chung 2e. Nhu
vy 2 nguyén tir X s& tham gia lién két v6i 1 nguyén tir Z bang 2 lién két cong hoa tri don nho
2 cip electron gop chung. Do d6 cong thirc phan tir ctia hop chét 1a XoZ.

3.5 Huéng dan:
a. Trong hop chat XY2, X chiém 50% vé khéi lwong nén:

2M : : R
Y:ﬂ<_>2(p+n):1 o p=2p.
M 50 (p+n)

Tong s6 proton trong phan tir XY» 1a 32 nén p + 2p’ = 32.

Tur day tim dugc: p=16vap’ =8§.

CAu hinh electron ctia X: 1s22s22p®3s23p* va cta Y: 1s22s22p*
b. Dya vao bang tuan hoan ta thdy X 13 S, Y 1 O. Hop chat can tim 1a SO».
So d6 hinh thanh lién két trong phan tir SOa:



I.ién két ~

Lién két ¢ “cho nhan”

0=S

Tuong tng v6i cong thirc cu tao:
3.6 Huéng dan:

1. Goi tong s hat proton, notron, electron ctia nguyén tir R 1a P. N, E. Trong d6 P =E.

Theo bai: P+ N+ E =28 <> 2P+ N =28 «» N=28-2P.

Miat khac,P< N < 1,5P & P<28-2P<1,5P & 8<P <93
Vay P = 8 hoic 9. Do nguyén t6 R thuéc nhom VIIA nén nguyén tir nguyén to R c6 7 electron
& 16p ngoai cung.

P = 8: 1s?2s?2p*: loai
P =9: 1s*2s?2p>: théa madn. Vay P=E = 9; N = 10.
S6 khdi A=N+P=19.R la flo.

2. Tir cAu hinh electron cua F ta thdy 16p ngoai cing cua nguyén tir F c¢6 7 electron, con
thiéu mot electron dé dat cdu hinh bén vimg cua khi hiém gan nhat. Do d6 ¢ dang don chat,
nguyén t6 F tOn tai dudi dang phan tir 2 nguyén tir, lién két gitra hai nguyén tir 12 lién két cong
hoéa tri don hinh thanh tir mét cap electron dung chung.

Cong thirc phan tir 14 Fa, cong thirc cdu tao 13 F - F.

3. Cong thtc electron va cong thirc cau tao hop chat cia R v6i hidro nhu sau:
H (F; H-F

Cong thuc electron Cong thirc cdu tao



3.7 Huéng dan:

1. Bé giai thich cau trc hinh hoc ciia phan tir NH3, thuyét lai hoa cho rang nguyén tit N &

trang thai lai hoa tir dién sp°.
3

W AATHA] —2— [WATA] A

Sy hinh thanh céc lién két trong phan tir NH; duoc giai thich nhu sau:

Ba obitan lai héa chura electron doc
than s€ xen phu v&i 3 obitan 1s cua 3 /

AN

H

nguyén tir H tao thanh 3 lién két .

Mot obitan lai hdéa chtra cap
electron ciia N khong tham gia lién két

hudng vé mot dinh cia hinh tir dién. ,
Hinh 1. Cau tao phéan to NH3

2. Do cip electron khong lién két trén nguyén tir N chi chiu lyc hut ciia hat nhan nguyén
t&r N nén cip electron nay chiém ving khong gian rong hon so véi 3 cip electron lién két (chiu
luc hut cua hai hat nhan). Do vay no6 tao ra luc dély ddi voi dam may cac cap electron lién két,
lam cac dam may nay hoi bi ép lai, do vay goc lién két thuc té 1a 107° hoi nhé hon so véi goc
cua t dién déu.
3.8 Huong dain:

1. Bé giai thich cau trac hinh hoc cia phan tir H,O, thuyét lai hoa cho rang nguyén tir O &

trang thai lai hoa tir dién sp°.
3

W WATHA —Z = NN A

Sy hinh thanh céc lién két trong phan tir HO dugc giai thich nhu sau:



Hai obitan lai hoa chura electron doc than s€ xen phu véi 2 obitan 1s cua 2 nguyén to H
tao thanh 2 lién két o.

Hai obitan lai héa chua cdp electron cua O khong tham gia lién két hudng vé hai dinh cua
hinh tir dién.
2. Do 2 cip electron khong lién két
trén nguyén tir O chi chiu lyc hut cla B
hat nhin nguyén t¢ O nén 2 cap ‘_. _J
electron ndy chiém vung khong gian 10;1.5"
rong hon so véi 2 cdp electron lién két
(chiu luc hat cta hai hat nhan). Do
vay no tao ra luc déy ddi véi dam may v G
cac cap electron lién két, 1am cac dam
may nay hoi bi ép lai, do vay goc lién
két thuc t€ 1a 104,5° nhé hon so véi

gdc cua tir dién déu.
3.9 Huéng dan:

Mang tinh thé nuéc da thudc kiéu W
mang tinh thé phan tr. M6i phan tu
nudée lién két voi 4 phan tir nude khac
gan n6 nhat nam trén bén dinh ctia mot i
hinh & dién déu. O? [ o

Nhu viy, trong mang tinh thé, mdi
phan tr nudc déu ¢ tim cua mot hinh
tr dién déu va lién két v6i 4 phan tu
nudc trén 4 dinh nho tao thanh 4 lién
két hidro.

Hinh 3. M6 hinh tinh thé nudc
da



2. Cau truc tinh thé phan tir nudc da 1a cau tric tir dién, 14 cau tric rong nén c6 ti khoi
nho hon khi nude & trang thai long, do vay nudc da ndi trén bé mat nude 1ong. Thé tich nude
cua da khi dong ddc 16n hon khi ¢ trang thai long.

3.10 Hudng dan:

a. Goi hoa tri cao nhat cua R trong oxit 1a m, hoa tri trong hop chit véi hidro 1a n.

Hoéa tri cao nhat ctia R trong oxit 1 m nén & 16p ngoai ciing nguyén tir R ¢6 m electron.

Hoa tri trong hop chit ctia R véi hidro 14 n nén dé dat duoc cau hinh 8 electron bao hoa ciia khi
hiém, 16p ngoai cting nguyén tir R can nhan thém n electron.

Nhu viy ta c6: m + n = 8. Theo bai: m = 3n. T day tim duwgc m =6; n = 2.

M, 16

b. Cong thirc hop chat R voi hidro 13 HoR. Theo bai: = nén R =32.

H
Goi tf)ng s6 hat proton, notron cia R 1a P, N. Taco P + N = 32.
Taco:P< N<I5P & P<32-P<1,5P & 12,8 <P < 16.
Mit khac, R thuoc nhom VI (hoa tri cao nhat trong oxit béng VI) nén dua vao cAu hinh
electron khi P = 13, 14, 15, 16 ta thdy P = 16 thoa man.
Vay ki hiéu cua nguyén tir R la: 7’R.
c. R 1a luu huynh. Hoa tri cao nhat ctia S trong oxit 1a VI nén cong thic oxit 1a SOs. Cong

thirc electron va cong thure cau tao cua oxit SO3; nhu sau:

:0: 0
.. . /!
0 S, 00—
ol \o

Cong thuc electron Cong thirc ciu tao
3.11 Hudng dan:

a. A, B c6 sb oxi hoa cao nhit trong cac oxit 1a +no va + mo nén 16p ngoai ciing ctia A, B
¢6 s6 electron 1a no va mo.

A, B ¢6 s6 oxi hoa am trong cac hgp chat voi hidro 12 -ny va - mu nén ta thay dé hoan
thanh 16p vo bio hoa 8 electron, 16p ngoai cling ciia A, B can nhan thém sb electron 1a ny va

mH.



Nhu vay: no + ng = 8 va mop + my = 8.
Theo bai: no = nug va mo = 3ms.
T day tim dugc no =nu =4, mo =6, ng = 2.

A ¢6 s6 oxi hoa duong cao nhat 1a +4 nén A thudc nhém IV, B ¢6 s oxi hoa duong cao
nhét 1a +6 nén B thudc nhém VI

Trong hop chit X, A c6 s oxi hoa +4 (nhuong 4 electron) nén mot nguyén tir A lién két
v6i 2 nguyén tir B, trong d6 B ¢6 s6 oxi hoa -2.

Cong thtrc phan tur cua X 1a AB».

Theo bai: khdi lugng phan tir ctia X 12 76u nén Ma + 2Mp = 76u.

_>MB<%=38u.

Mt khéc, B thudc nhom VI va tao duoc sd oxi hda cao nhat trong oxit 1a +6 nén B 1a luu
huynh. Vay Mg = 32u, suy ra Ma = 76u - 2x32u = 12u. A la cacbon.

Cong thuc cua X 1a CS,.
2. Theo bai, CS; ¢6 cau tric thang nén nguyén tir C & trang thai lai hoa sp.
Céu hinh electron 16p ngoai cung ciia nguyén tir luu huj"z“l‘;' p

X y

0 T4 _ e A

2s 2p Sp

\EA VMM A

3s 3p

Lién két trong phan tir CS> dugc hinh thanh nhu sau:

Hai obitan lai héa sp cua C xen phu truc voi hai obitan 3p chtra electron doc  than cua 2

Iwu huynh tao thanh 2 lién két .

Hai obitan 2px, 2py khong tham gia lai hoa cia C xen phu bén véi hai obitan 3p chura
electron doc than cta 2 luu huynh tao thanh 2 lién két .

Nhu vay, nguyén tir cacbon tao vdi mdi nguyén tir luu huynh 1 lién két ¢ va 1 lién két .



Cong thiic cau tao cta phan tir CS, nhu sau:
S=C=S8

3.12 Huong dan:

1. Theo bai ra, hoa tri cia X trong hop chat voi hidro 13 IT nén héa tri cao nhat trong oxit
la VL.

Vay X thudc chu ky 3, nhém VIA trong bang tuan hoan.

2. R thudc nhom VI nén hoa tri cao nhét trong oxit 1a VI, vay cong thirc oxit cao nhat co
dang ROs. Trong oxit nay R chiém 40% khéi lwong nén:

M, 40

_— MR=32.
3x16 60

3. X'1a S. Céc phuong trinh phan ng:

H.S + 4Cl, + 4H,0 — H.SO4 + 8HCI

H.S + 2FeCls — 2FeCl; + S| + 2HCI

H»S + CuSOs — CuSJ + HzSO4
3.13 Hudng dan:

1. Goi s6 oxi hoa duong cao nhat va s6 oxi hoa am thap nhét cua R 1an luot 13 +m va -n.

S6 oxi hoa cao nhét cta R trong oxit 1a +m nén & 16p ngoai cung nguyén tir R ¢6 m
electron.

S6 oxi hoa trong hop chat cua R véi hidro 13 -n nén dé dat dugc céu hinh 8 electron bao
hoa cuia khi hiém, 16p ngoai ciing nguyén tir R can nhan thém n electron.

Ta c6: m + n=8. Mat khac, theo baira: +m+ 2(-n)=+2 < m-2n=2.

Tur day tim dugc: m = 6 va n=2. Vay R 1a phi kim thuéc nhom VI.

S6 khéi ciia R < 34 nén R 14 O hay S. Do oxi khong tao duoc sd oxi héa cao nhit 1a +6 nén
R 1a Ivu huynh.

2. Trong hop chat X, S ¢o sb oxi héa thap nhat nén X ¢ cong thirc 1a HS.

Goi cong thirc oxit Y 1a SOn.

Do %S =50% nén 22 =2 , n= 2. Cong thic cia Y 12 SOx.

16n 50
3. Cong thic cau tao ctiia SOz; SO3; HaSOq:



/O O

O0=S O0=S

J HO\ /YO
NG HO/ N

0]
3.14 Hudng dan:

1. S6 proton trung binh cia mdt hat nhan nguyén tr trong X 1a 1?1= 2,2. Vay mot nguyén t6

trong X* ¢ dién tich hat nhan nhé hon 2,2, nguyén t6 6 1a H (Z = 1). Ta loai trudng hop He (Z =
2) vi He 1a khi hiém khong tao dugc hop chat.
Vay cong thirc ion X* c6 dang: [As.wwHn]|". Trong d6 : (5-n).Za + n=11.

Ta lap bang sau:
n 1 2 3 4
ZA(A) 2,5 (loai) 3 (Li) 4 (Be) 7 (N)

Ta loai cac truong hop A 1a Li, Be vi cac ion X* twong (g khong ton tai.
Truong hop A 1a nito théa man vi ion amoni ton tai. Vay X* 1a ion NH

2. Cong thirc electron cua ion NH ! nhu sau:

B 7 B 1+
o +
HIN:H / \
- H _ - -
Cong thuc electron Cong thirc ciu tao

3.15 Hudng dan:Goi cong thirc ctia Y 1a [E, _F. 1>

Theo bai, téng sd electron trong Y bang 50 nén tong sd proton trong Y2 bang 48.
Ta c6: (5-m)Zg + mZr = 48. (1)
Ta nhan thay:



S6 proton trung binh cia mot hat nhan nguyén tir trong Y2 1a % = 9,6 nén E thudc chu ky 2, F

& chu ky ké tiép voi E nén F thudc chu ky 3. Mit khac, hai nguyén t6 E va F thudc cung mot
phan nhém nén Zr - Zg = 8. (2)

Tir (1), (2) ta ¢6: 5Zg + 8m = 48.

Ta lap bang sau:
m ‘ I 2 3 4
Zg (E) 8 (0) 6,4 (loai) 4,8 (loai) 3,2 (loai)

Vay E 14 O. Tir 6 suy ra F 13 S. Ion Y% cin tim 13 ion sunfat SO o

2. Cong thirc electron cua ion SO2~ nhu sau:

_ .. _ 0
: O : 2- — :‘ /] 2—
:6 S 0: , q \
ok o o
0
Cong thuc electron Cong thirc ciu tao

3.16 Hudng dan:
Goi s6 mol trong mdi phan: Fe = x mol; M = y mol.
Phan 1:
Fe + 2HCl — FeCl, + Ha®1
(mol): x X

2M + 2nHCl — 2MCl, + nH»?

(mol): 'y 0,5ny
S6 mol H, = 0,07 nén x + 0,5ny = 0,07.
Phan 2:

2Fe + 6H2SOs i) ——— Fea(SO4); + 38021 + 6H20
(mol): x 1,5x



2M + 2nH>SOs @iy —%s M2(SOs)n + nSO2T + 2nH,O
(mol): y 0,5nx
S6 mol SO> = 0,09 nén 1,5x + 0,5ny = 0,09. Vay x = 0,04 va ny = 0,06.

Mit khéc: 56x + My = 2,78 nén My = 0,54. Vay 2 = MY _ g hay M = on.
n ny

Ta 1ap bang sau:
n ‘ 1 2 3

M ‘ 9 (logi) 18 (loai) 27 (nhan)
Vay M 1a AL
3.17 Hudng dan:
Goi cong thtrc oxit 1a MxOy = a mol.

MOy + yH» —%5 xM + yH,O
(mol): a ay ax
Ta c6: a(Mx + 16y) = 8 va ay = 0,15. Nhu vy Max = 5,6.

2M + 2nHCl — 2MCl, + nH,T
(mol): ax 0,5nax
Ta c6: 0,5nax = 0,1 hay nax = 0,2.

M Max

Laptile: —= =28.Vay M =28n.
n  nax
Ta lap bang sau:

n‘l 2 3

M ‘28 (logi) 56 (nhan) 84 (loai)

Vay kim loai M 1a Fe.
Laptile: X = ax_2 . Vay cong thtrc oxit 1a Fe,Os.
y ay 3

S6 oxi hoa cua sit trong oxit 1a +3, hoa trj cta sit 1a 1L
3.18 Hudng dan:
Goi cong thirc oxit 1a: MxOy = a mol. Ta c6: a(Mx + 16y) = 4,06.



MOy + yCO —25 xM + yCO:
(mol): a ax ay
CO; + Ca(OH), — CaCOsd + H,0
(mol): ay ay
Ta c6: ay = 0,07. Tur day suy ra: Max = 2,94.
2M + 2nHCl — 2MCly + nHo T
(mol): ax 0,5nax
Ta c6: 0,5nax = 0,0525 hay nax = 0,105.
.. M Max

Laptile: —= =28.Vay M =28n.
n nax

Ta lap bang sau:

n ‘ 1 2 3

M 28 (loai) 56 (nhan) 84 (loai)
Vay kim loai M 1a Fe.
Laptile: X = ax_3 Vay cong thuc oxit 1a Fe3Oa.

y ay 4

3.19 Hudng dan:
1. Goi héa trj kim loai 12 n va s6 mol 1a a mol. Ta c6: Ma ="7.
2M + 2nHCl — 2MCl, + nH, T
(mol): a a 0,5na
Khéi luong dung dich sau phan tng ting 6,75 gam nén:
7 -0,5nax2 = 6,75 hay na = 0,25.

Laptile: M_Ma_5g vayM=2sn.
n na
Ta lap bang sau:

n‘l 2 3

M 28 (loai) 56 (nhan) 84 (loai)

Vay kim loai M 1a Fe.



2. Goi s6 mol: Fe = b va FexyOv, = ¢ mol. Ta c6 56b + (56x + 16y)c = 6,28.
Fe + 4HNOs; — Fe(NOs3); + NOT +2H,O

(mol): b 4b b
3Fe Oy + (12x - 2y)HNOs — 3xFe(NOs); + (3x - 2y)NO T + (6x - y)H0
(mol): ¢ (12x —2y)c (3x —2y)c
3 3

Ta c6: 4b + (12"3;2-‘/)“ —034vab+ (3"‘3—2”" = 0,055,

Tur day tinh dugc: b= 0,05 mol; xc = 0,045 mol va yc = 0,06 mol.

Lap ti1&: X =*¢ _ 3 vay cong thirc oxit 1a FesOu.

y yc 4

S6 oxi hoa ciia sit trong oxit 1a +§ , hoa tri cta sat 1a I va I (FeO.Fe203).

3.20 Hudng dan:

Goi a 1a 36 dai mdi canh cua hinh 1ap phuong va r 1a ban kinh ctia nguyén tir kim loai.

- Do dic khit ctia mang tinh thé 1ap ph¥Yuong tim khoi.

Trong mang thé 1ap ph¥Yuong tam khdi, mdi qua cau déu & tAm ctia mot hinh 1ap phuong va

tiép xuc tryc tiép v6i 8 qua cau & 8 dinh. Xét hinh chit nhat ABCD.
Theo bai: AB =anén ta tinh dugc: BC=a+2; AC =a./3 =4r.

D s D
a
C
¢ B 5

S6 qua cau trong mot hinh lap phuong: 1 + 8 x% =2.

Téng thé tich cic qua ciu trong mdt hinh 1ap phuong: V =2 ><§ nr.



” 3
Thé tich ctia mot hinh 14p phuong: V'’ = a’ = odr
343

Viy: =V 100% = ™3 100%= 68%.
P=y 8

- o dic khit ctia mang tinh thé 1ap phYuong tim dién. Xét hinh chir nhat ABCD.
Theo bai: AB=BC =anén tatinh dugc: AC =a./2 =4r.

S6 qua cau trong mot hinh 14p phuong: 6 x % +8 xé =4,

Téng thé tich cac qua cau trong mot hinh lap phuong: V = 4><§ nr.

64r°

232

Thé tich ctia mét hinh lap phuong: V’ = a’ =

Viy: o=V 100% = ™2 10096=74%.
P=y 6

3.21 Hudng dan:

Goi ban kinh nguyén tir Ca, Cu lan luot 13 11, r2.

Xét khdi tinh thé kim loai c6 thé tich V = 1ecm?, khi d6 thé tich chiém boi cac qua cau kim
loai 14 0,74 cm?.
Goi sb nguyén tir Ca, Cu c6 trong 1 cm? tinh thé kim loai 1a 1an lugt 1a Ny, Na:

1,55 . Ny = 8,90
40,08x1,67.10 63.55%1,67.10~**

Ta co: N, =

Thé tich chiém boi N; mot qua cau kim loai Ca 1a 0,74 cm? nén:

1,55 4
40,08x1,67.10* 3~

Nl.g.n. i = 0,74 cm’ o n.r) =074 cm’

— 11=1,97.10% cm =1,97A.



Thé tich chiém boi N2 mot qua cau kim loai Cu 12 0,74 cm® nén:

8,90 4
63,55%1,67.107* 3~

Nz.g.n. £ =0,74 cm® < x. 1) = 0,74 cm’

5 1n=12810%cm=1,28 A
3.22 Hudng dan:

1. Trong tinh thé kim loai, ion duong kim loai va nguyén tir kim loai & cac nut ctia mang
tinh thé. Cac electron hoa tri lién két yéu véi hat nhan nén dé tach khoi nguyén tir va chuyén
dong tu do trong mang tinh thé, luc hut giita cic electron ndy va cac ion duong tao nén lién két
kim loai.

Nhu viy, lién két kim loai 1a lién két duoc hinh thanh gitra cac nguyén tr va ion kim loai
trong mang tinh thé do sy tham gia ctia céc electron doc than.

Lién két kim loai va lién két cong hoa tri giong nhau 13 ¢ nhiing electron chung cta cac
nguyén tir, nhung electron chung trong lién két kim loai 13 ctia tit ca nhitng nguyén tir kim loai
c6 mat trong don chat.

Lién két kim loai va lién két ion déu duoc hinh thanh do lyc hut tinh dién giita cac phan tir
tich dién trdi diu, nhung cac phan tir tich dién trai dau trong lién két kim loai 1a ion dwong kim
loai va cac electron tu do.

2. Tinh ¢6 4nh kim: Trong tinh thé kim loai c6 cac electron ty do c6 kha ning phan xa hau
hét céc tia sang trong ving nhin thiy nén kim loai tinh khiét thudong ¢ anh kim.

Tinh déo: Khi tac dung lyc lén tinh thé kim loai, cac nguyén tor kim loai chi bi x& dich vi tri
trong mang tinh thé, lién két kim loai van duoc duy tri nén tinh thé kim loai chi bi bién dang ma
khong bi phé vo.

Tinh dan dién: Khi ndi hai ddu day dan kim loai véi mot hiéu dién thé, dudi tic dung ciia tir
trudng, cac electron tu do chuyén dong c6 hudng gay ra dong dién.

Tinh dan nhiét: Khi d6t nong mot dau day dan kim loai, cac electron & d6 sé& chuyén dong
nhiét manh va di chuyén dén cac vung c6 nhiét do thép hon, trén duong di chung va cham véi
cac nit mang va cac electron khac, bién mot phan dong niang thanh nhiét nang va lam cho cac
viing d6 noéng dan 1én, gay ra tinh dan nhiét ciia kim loai.

3.23 Hudng dan:
1. Goi ban kinh nguyén tir cia Na la r.



Theo bai 15, trong mang tinh thé 1ap phuong tim khdi ta c: a/3 = 4r.

Do dé: r= # = 0,186 (nm).

2. S6 nguyén tir Na trong mot hinh 1ap phuwong 1a: 1 + 8 xé =2.

Khéi lwong 2 nguyén tir Na trong mét hinh l4p phuong:

M =2x23u=46u=46.1,67.10% g=7,68.102 g

Thé tich ciia mét hinh lap phuong:

V =2a®=(0,429.10° m)* = (0,429.107 cm)® = 7,89.10"% cm’®.

-23
Véy:d:M= 7,68.107 g
vV 7,89.10%cm’

=0,97 g/em?. (Gia tri thuc té 12 0,97g/cm?).

Nhu vay khéi luong riéng ctia Na nho hon khéi luong riéng cta nudce (1g/cm3) nén Na noi
trén nudc.
3.24 Huong dan:

1. Goi ban kinh nguyén tir cia Na la r.

Theo bai 15, trong mang tinh thé lap phuong tdm dién ta co: ay/2 = 4r.

Dodé: a= L =3.51.10% (cm).

V2

2. S6 qua cau trong mdt hinh 1ap phuong: 6x % + 8 x% =4,

Khéi luong 4 nguyén tir Ni trong mot hinh 1ap phuong:
M =4x587u=4x587x1,67.10%* g=392,12.10% g

Thé tich ciia mét hinh lap phuong:
V=a’=(3,51.10% cm)’ = 43,24.10* cm’.

24
Vay: ¢ - M_ 392,12.10%'g

=9,06 g/cm?. (Gia tri thuc té 1a 8,90g/cm?).
V  43,24.10*cm’

3.25 Hudng dan:

1. Tinh s6 lugng mdi loai ion trong mét hinh 1ap phuong:

S6 ion Na" =1 (tam) x I + 12 (canh) x %=4



S ion CI = 6 (m3t) x % + 8 (g6¢) x %= 4
2. Tir hinh v& ta thay: a=2(r_, + r_ )nén r_. + r =0,276 nm,

£ TN , | SN .
Két hop voi ti 1€ ban kinh Y= = 0,525 ta tim dugc:

I'Cr

r,. =0,095nmva r =0,181 nm.

Na



Chuong 4

PHAN UNG HOA HOQC

A. BAI TAP CO LOI GIAI

4.1 Cho cac phan trng héa hoc dudi day, phan ting nao 1a phan trng oxi hoa khu?
1) 2Na + 2H,O — 2NaOH + H,T
2) CO, + Ca(OH), — CaCOsd + H,0O

3) NHiNO; —" 5 N> + 2H,0 + 1/2 0
4)2Ag + 2H2SO04¢ —2 5 AgSO0s + SO.T + 2H,0
5)ZnO + 2HClI — ZnCl, + H;O
4.2 Can bang cac phuong trinh phan tng sau theo phuong phap thiang bang electron:
1) Al + Fe0; —“ 5 ALO; + Fe
2) Al + NaNO; + NaOH + H>O — NaAlO, + NH;3
3) Mg + HNO; —» Mg(NO3), + NoO + NO + H;O.
Biét V0 : Vo = 1:1
4) C¢Hs-CHs + KMnO4 —~ 5 C¢Hs-COOK + KOH + MnO: + H,0
5)KMnOs —“ 5 MnO, + KoxMnOs + O»
4.3 Hay giai thich vi sao
a. NH; chi thé hién tinh kht?
b. S vira thé hién tinh oxi hoa vira thé hién tinh khir?
c. H2SO4 chi thé hién tinh oxi hoa?
Cho thi du minh hoa d6i voi mdi trudng hop.
4.4 Choday sau: Fe?" Cu** Fe¥*
Fe Cu Fe*
Biét rang, theo chiéu tir trai sang phai tinh oxi hoa tang dan va tinh khir giam dan. Hoi:
a. Fe c6 thé tan trong dung dich FeCls va dung dich CuCl, dugc khong?
b. Cu c6 thé tan trong dung dich FeCl, va dung dich FeCl; dugc khong?
4.5 Xéc dinh s6 oxi hoa ciia cac nguyén t6 Cl, N, Mn, C trong cic chét sau:

a. HCl, Cl, HCIO, HC1O», HC1O3, HC1O4



b. NH3, N2, N2O, NO, N20O3, NO2, N2Os
¢. KMnO4, KoMnO4, MnOY,2, MnSO4, Mn
d. C, CO,, NaxCOs3, CO, AlLCs, CaC,, CH2O
Hay nhén xét vé s6 oxi hda ctia mot nguyén t5?
4.6 Cho 19,2 g Cu tac dung hét voi dung dich HNOs. Tét ca luong khi NO sinh ra dem oxi hoa
thanh NO; rdi suc vao nudc cung v6i dong khi oxi dé chuyén hét thanh HNO;. Tinh thé tich
oxi (dktc) da tham gia vao qué trinh trén.
4.7 Cho ag hdn hop A gom FeO, CuO, Fe;04 (c6 sd mol bang nhau) tac dung vira du voi
250ml dung dich HNOs thu dugce dung dich B va 3,136 lit hdn hgp NO, va NO c¢6 ti khdi so
vo1 hidro 1a 20,143. Tinh a va Cm cia HNOs.
4.8 Dé m g phoi bao sit (A) ngoai khong khi sau mot thoi gian bién thanh hdn hop (B) c6 khdi
lwong 30g gdom Fe va cac oxit FeO, Fe;O4, Fex0;. Cho B tac dung hoan toan véi axit nitric thiy
giai phong ra 5,6 lit khi NO duy nhat (dktc). Tinh m?
4.9 Hoa tan hét 4,431g hdn hop Al va Mg trong HNOs loang thu dugc dung dich A va
1,568lit (dktc) hdn hop hai khi (d¢éu khong mau) c6 khdi lugng 2,59g, trong d6 mot khi bi hoa
nau trong khong khi.
1.Tinh thanh phan % vé thé tich mdi khi trong hdn hop.
2. Tinh s6 mol HNO; d3 tham gia phan tng.
3. Co6 can dung dich A thu dugc bao nhiéu gam mudi khan?
4.10 Dién phan dung dich chira 0,02 mol FeSO4 va 0,06mol HCI v6i dong dién 1,34 A trong 2
gid(dién cuc tro, c6 mang ngin). Tinh khdi luong kim loai thoat ra & katot va thé tich khi thoat
ra & anot (dktc). Bé qua sy hoa tan ciia clo trong nudc va hiéu suat dién phan 1a 100%.
4.11 Dién phan 200ml dung dich hén hgp Cu(NO3), va AgNO; trong 4 gid véi dong dién
0,402A thi kim loai trong dung dich thoat ra hét (khong c6 khi hidro bay ra). Xac dinh Cy cia
mdi mudi, biét khbi luong kim loai thu duoc 1a 3,44g.
4.12 Dung dich X chita HCI, CuSOs, Fex(SO4)s. Lay 400ml dung dich X dem dién phan bang
dién cuc tro, cuong do dong dién 7,72A, dén khi & katot thu duoc 5,12g Cu thi dung lai. Khi
d6 & anot c6 2,24 lit mot chét khi bay ra (dktc). Dung dich sau di¢n phan tac dung vura da véi
1,25 lit dung dich Ba(OH); 0,2M va dun nong dung dich trong khong khi cho cac phan ung
xdy ra hoan toan thi thu dugc 56,76g két taa.
1. Tinh thoi gian dién phan.



2. Tinh Cm clia cac chat trong dung dich ban dau.
B. BAI TAP TU LUYEN
4.13 Xac dinh s6 oxi hoa ctia cac nguyén té N, S, Zn, Cr, Na, Fe trong cac chét va ion sau:
a) NH4", LisN, HNO,, HNO3, NOs", KNO3
b) NasS, HsS, S, SOz, H2SO3, SO3, H2SO4, SO4*
¢) Zn, ZnCl,, ZnO, Zn**, ZnO,*
d) Cr, CrCly, Cr203, Cr2S04, CrOs, K>CrO7
e) Na, NaH, NaNO3, Na,O, NaBr
f) Fe, Fe(OH),, Fe(OH)s, FeCls, FeS, FeO, Fe O3
C6 nhan xét gi vé s6 oxi hoa cua cac kim loai?
4.14 Xéac dinh sé oxi hoa cia cac nguyén t6 Mn, Cr, Cl, P trong cic hop chét sau:
Na;YMnOvs, (NH4)2Cr204, KCIO3, CaOClz, NaClO, H3PO4, H4P204
4.15 Xac dinh s6 oxi héa cta cac nguyén tir C trong cac chat sau:
a) CH3-CH2-CH; b) CH3-CH,-CH=CH>
c) C¢Hs-CH3 d) CH3-CH>-CH=0
e) CH3-COO-CH2-CH3s ) HCOOH
4.16 Xac dinh vai tro clia cac chat trong cac phan ung sau:
1) Fe + H2SO4 — FeSO4 + HyT
2)SO; + 2NaOH —£ Na;SOs + H0
3) KNO; — 5 KNO; + 1201
4)BaCl, + Na;SO; — BaSO4) + 2NaCl
5 S+ 0, 5 SO,
6) 3Al + 3CL, —» 2AlCl;
4.17 Phan (mg ndo sau ddy 13 phan tmg oxi hoa khtr? Néu I phan tmg oxi hoa - khir hdy chi
ro chat oxi hoa, chat khir, su ox1 héa va sy khir?
1) CaO + H,O — Ca(OH),
2)CuO + H, —“ 5 Cu + H.0
3)Fe’* + 30H" — Fe(OH)3



4)Fe + NOy + 4H" — Fe** + NO + 2H»O
5)Cl, + 2NaOH — NaCl + NaClO + H,O
6) Ag" + CI' > AgCH

4.18 Trong céac qua trinh sau day, qua trinh nao la qué trinh oxi hoa ? Qua trinh khir ? Ca qua
trinh oxi hoa va qua trinh khir? Khong phai qué trinh oxi héa 1an qua trinh kht?

1) Na — Na" + e

2) Cl, + 2 — 2CI

3) OH + H* — H)0

4) NH; + H* — NH4

5) 3Fe + 20, —“ 5 FesO4

6) Fe** — Fe*" + e

7) MgO + 2HClI —» MgCl; + H.0O

4.19 Céc loai phan ung sau: phan ing héa hop, phan tng phan tich, phan tng thé c6 phai la
phéan trng oxi héa - khir khong? Cho thi du minh hoa?

4.20 Thiét 1ap cac phuong trinh phan mg oxi hoa - khir sau theo phuwong phap thing bang
electron:

Phan tng oxi hoa - khur loai khong c6 méi truong
1) HBr + H>SO4 dje. nong = Br2 + SO2 + H20
2)Cl, + SO; + H O — HCI + H2SOq4

3)C + HaSOu —— CO» + SO.T + H0
4)NH; + O —=2 5 N0 + H20

5) Fes04 + Al —— AlOs; + Fe

6) CuO + H ', Cu + HO
7)NO; + 02 + HbO — HNO;s

8)0; + KI + HO —» 0,7 + L, + KOH
9)H.S + Cl; + H, O — H>SO4 + HCI



10) HoO2 + PbS — Pb(SO4) + H2O
11) Mg + HCl — MgCl, + H,T

4.21 Thiét lap cac phuong trinh phan mg oxi hoa - khir sau theo phuong phap thing bang
electron:

Phan ung oxi hoa - khur loai c6 moi truong
1) Zn + HNO:s (étloing — Zn(NOs) + NHsNO; + H0
2) Zn + HNO; oy — Zn(NO3) + NOT + H,0O
3) Zn + HNOs @9  — Zn(NOs), + NO,T + H,0

4) Al + HSO4 gs0) BN Al(SOs); + SO,T + H,0

5) Al + NaOH +H,O — NaAlO, + H,T

6) Zn + NaOH + H,0 — NayZnO, + H,T

7) NaBr + HaSOs + KMnOs — Bra + MnSO4 + K2SO4 + H20

8) KoCr07 + FeSOs + HaSOs — Cra(SOs); + Fex(SOs); +KoSO4 + H2O

9) H,O2 + KMnO4 + H2SO4 —» O2 + MnSO; + K»SOs4 + H2O

10) Cu + KNO; + H»SOs — Cu(SOs)y + NOT + K»S04 + H,0O

11) PbO, + HCl —“ 5 PbCl + Cl, + Hx0
4.22 Thiét lap cac phuong trinh phan mg oxi héa - khir sau theo phuong phap thing bang
electron:

1) KClIO; ——— KCI + 0,7

2) KMnOs —— KoMnO4 + MnO, + 0,1
3)HNO3; — 5 NO; + 0,7 + H,0

4)KNO; — KNO; + 0,7

5)HgO — Hg + 0,1

4.23 Viét cac phuong trinh phan tng oxi hoa - khir sau theo phuong phap thing bang electron:
1) NHNO>» —— NoT + H,0

2) NH:NO; —— N>OT + H»0



3) NO; + NaOH — NaNOs; + NaNO; + H20
4) Cl, + NaOH — NaClO + NaCl + HxO

5)Cl, + KOH —’0—> KCIOs + KCI + HxO

6) Cl; + Ca(OH); » CaOCl; + CaCl, + H2O

7) KaMnO4 + H O — KMnO4 + MnO; + KOH
4.24 Hoan thanh cac phuong trinh phan (mg oxi héa - khir sau theo phuong phap thing bang
electron:

1) FeS: + 02 — FexO5 + SO.T (Fe : +2 trong FeSy)

2) As;S; + HNO; + H,0 — HSOs+ HY3AsOs + NO,T + H,0

3) FeCuS, + 02 — FexO3 + CuO + SO, T

(Fe : +2; Cu : +1 trong FeCuzS»)

4) FeS + H2SO4sc.nong = Fex(SO4)3 + SO.T + H,0

5)FeS, + HNO3; — HSOs+ Fe(NO3); + NOT + H,0

6) Fel, + H2SOsaic.nong = Fea(SOs); + I + SO T + H,0

7) FexOy + HaSOudze nong = Fea(SOs); + SOT + H0

8) Fe + HNO; — Fe(NO3); + NmO,T + H,0

9) Fe,Oy + HNO3; — Fe(NO3); + NnO,T + H.0

10)M2(CO3)n + HNOs gz, nong = M(NO3)m +NO, T + CO,T + H20
4.25  Viét cac phuong trinh phan Gng oxi héa - khir sau theo phuong phép thing bang
electron .

1) CoHeO + O3 f—0> CO; + HxO

2) CH;-CH2-OH + KMnO4 + H>SO4 — CH3-COOH + MnSO4 + K2SO4 + H20

3) CH,=CH; + KMnO4 + H,O — CH,OH-CH:OH + MnO; + KOH

4) CHY;-C=CH + KMnO4 + H,O — CH3-CO-CH3 + MnO2 + KOH

5) C¢Hs-CH3 + KMnO4 +H,O ., CéHs-COOK + MnO> + KOH

6) CH3-CHO + AgNOs; + NH; _-, CH3-COOH + Ag + NH4NOs
4.27 Viét cac phuong trinh phan (mg oxi hoa - khir sau theo phuong phap thing bang electron:



1) Al + HNO; — AI(NOs); + NOT + N,OT + H,O
Véi tilg the tich v, :v, =31

2) FeO + HNO; — Fe(NOs); + NO,T + H,0
Tir phan Gng (2) c6 thé thiét 1ap ngay phan tng (3) sau khong?
3) Fe;04 + HNO3; — Fe(NOs); + NO,T + H,O
Biét Fe304 co thé viét dudi dang FeO.Fe,0;
4.28 Viét cac phuong trinh phan tng oxi héa - khir sau theo phuong phap thing bang
electron:
1) HoS + SO2 —» ...+ H20
2) Al + HNO3 (oang — ... + NOT + H,0
3) SOy + H2O + Br, — H2SO4 + ...
4) FeSOs + HNO3 — ... + NO2 + ...
5) S + HaSO4 — ... + H20
6) KMnOs + K»SO3 + KOH — KsSOs4 + ... +...

7) K:Cr07 + HCl —2— CrClz + ...+ ... +...

8) P + HNO3 @) —~—> NO2 + ...+ ..

9) Mg + HNOs3 — ...+ NHsNO; + ...
4.29 Hoa tan hoan toan hon hop FeS,, Fe;0s, FeCO; bang dung dich HNO; dic nong thu
dugc dung dich A va hdn hgp khi B gom NO,, CO». Cho dung dich A tac dung véi BaCl, thay
xuat hién két tua trang. Hap thu toan bo hdn hop khi B va dung dich NaOH du. Viét cac
phuong trinh hoa hoc xay ra.
4.30 Dan ludng khi Ha du qua binh dung hdn hop Fe;04 va CuO, thu duge chét rin X. Hoa
tan hoan toan X bang dung dich H»SO4 dic ndéng dugc dung dich Y va khi Z duy nhét. Khi Z
c6 kha nang lam mat mau dung dich Br,. Viét cac phuong trinh héa hoc xay ra.
4.31 Cho tir tir khi CO qua dng str dung CuO nung ndng. Khi ra khoi dng duoc hap thy hoan
toan vao nudc voi trong du thu duoc két tia B, chat ran con lai trong 6ng vao dung dich HNO;
loang du thu duoc khi NO va dung dich C. Cho dung dich NaOH du va dung dich C thu dugc
két tia D. Nung D t6i khdi lwong khong doi thu duge chat rin E. Xac dinh cic chat va viét

phuong trinh hoa hoc xay ra.



4.32 Hay giai thich vi sao:
a) HNOs chi c6 tinh oxi hoa ?
b) Zn chi c¢6 tinh khu?
¢) SO2 vira ¢6 tinh oxi hoa, vira c6 tinh khu?
Cho thi du minh hoa.
4.33 Du doan tinh chat oxi hoa - khir cua cac chit sau:

Na, HavS, H2SOs4, HBr, Oy, Fe3*, Fe**, SO,, NH;, Al, FeO, CI-. Viét phuong trinh héa

hoc minh hoa?
4.34 Hay ké tén céac chat chira Cl 6 tinh chét:
a) Khu
b) Oxi hoa
¢) Vura c6 tinh oxi hoa vitra co6 tinh khu?
4.35 Mot chat oxi hoa gip mot chat khir co nhét thiét xay ra phan ung oxi héa - khur hay
khong? Cho thi du minh hoa?
4.36 Cho cac cap oxi hoa khir sau: Fe*'/Fe; Cu?'/Cu; 1,/2I'; Fe**/Fe**; Ag'/Ag; Br»/2Br. Theo

chiéu tur trai qua phai tinh oxi hoa cua cac ion kim loai, phi kim tdng dan; tinh khr cua kim

loai va ion phi kim giam dan. Hiy hoan thanh cac phan tmg sau (néu co):

I)Fe + B, — 2) Fe + AgNO; —
3) Cu + FeClz —» 4)Ag + CuSOs —
5)KI + FeCls — 6) Fe(NO3), + AgNO3;—

4.37 a) Vi sao kim loai dimg truéc H trong diy hoat dong hoa hoc cua cac kim loai co thé
day Ha ra khoi dung dich cac axit.

b) Vi sao céc kim loai dung trudc day duoc cac kim loai ding sau ra khoi mudi cia no?
Biét rang trong diy hoat dong hoa hoc ciia cac kim loai, tinh khir ctia cac kim loai giam dan tir
trai sang phai.
4.38 Haiy sap xép céc kim loai sau theo thtr ty giam déan tinh khir: Zn, Ag, Fe, Cu. Biét: Zn
va Fe c6 thé day H» ra khoi dung dich axit con Cu va Ag thi khong. Zn ddy duoc Fe ra khoi
mudi ciia nd. Cu day dugc Hg ra khoi mubi cua nd, Hg day duoc Ag ra khoi mudi ciia né.
4.39 Tinh nhiét ctia phan tng CO(NH.): (r) + H2O (1) —» CO> (k) + 2NHj3 (k), biét: nhiét cua

cac qua trinh sau:



CO (k) + H2O(h) = CO2 (k) + H2 (k) AH=-41,3kJ

CO (k) + Clz (k) > COCl; (k) AH,=-112,5k]

COCl:z (k) + 2NH3 (k) - CO(NH2)2 (r) + 2HCI (k) AH3 =-201,0 kJ

O diéu kién nay, nhiét tao thanh cua HCI(k) 1a AH4 = - 92,3 kJ/mol va nhiét hoa hoi ciia H,O
la AHs = 44,01 kJ/mol.

Goi y: Pbi véi loai toan ndy ta nén tim cach to hop tir cic qué trinh da cho dé loai di cac chat
trung gian va dugc phuong trinh can tinh nhiét phan tng.

Tu cac dir kién cua bai toan ta co:

CO(NHo); (r) + 2HCI (k) — COCl (k) + 2NHs (k) - AHs = +201,0 kJ

COCL (k) = CO (k) + Cl (k) CAHo =+ 112,5kJ

CO (k) + H,O(h) — CO; (k) + Ha (k) AH, =-413kJ

H,0 (1) - H,0 (h) AHs = 44,01 kJ

Ha (k) + CL, (k) — 2HCI (k) 2. AHs=2.(-92,3) =- 184,6 kJ

Cong theo timg vé cac qué trinh trén va loai di cic chat trung gian, ta thu dugc phuong trinh:
CO(NH2): (r) + H20 (1) > CO: (k) + 2NHj3 (k) ¢6 nhiét cia phan ung 1a AH = (- AH3) + (- AHz) +
AH; + AHs + 2. AHa. Thay s6 ¢6 AH = 131,61 kJ.

4.40 Nhiét toa ra khi d6t chay hoan toan 1 mol ruou etylic & 298K 13 277,63 kJ. Hoi khi d6t
chay hoan toan 1lit ruou nay & diéu kién d6 thi lugng nhiét téa ra 1 bao nhiéu ? Néu dung
luong nhiét nay dé dun nude (nhiét dé ban dau la 20°C) thi c6 thé dun s6i duge bao nhiéu lit
(hiéu sudt ciia qud trinh nay la 70%,). Cho biét khdi luong riéng ciia ruou 1a d = 0,78513 g/em?,
nhiét dung riéng cia nude 1a 1cal/g.dd. Khoi luong riéng ciia nude 13 1g/cm?®. Miou = 46,07.
Goi y Khdi lugng ruou dem dbt 1a 1000 x 0,78513 = 785,13 (g).

785,13 _

Sé mol ruou 1a: = 17,042(mol) = nhiét toa ra la 17,042 x 277,63 = 4731,37 (kJ); lkcal

9

— 4,184 k] < %= 1130,825 (kcal) .

Nhiét lugng can thiét dé dun soi 1 lit nude tir nhiét do ban dau 20°C 1a:

Q = 1000 cm? x 1g/em? x lcal/g.dd x (100 d6 - 20 d9) x % — 114.285,71 cal.



1130,825x1000

Vay thé tich nuéc co6 thé dugc dun soi 1a:
114285,71

= 9,9 (lit).

Pap s6 : 9,9 lit nude.
4.41 Phan tng nhiét phan 1a gi ? Phan Grng nhiét phan c6 phai luén ludn 1a phan tng oxi hoda-
khir khéng ? Viét phuong trinh phan (mg nhiét phan KClOs, KMnOs, Fe(OH)s;, CaCOs,
Cu(OH). Nhitng phan rng nao thudc loai phan rng oxi hoa-khur? Tai sao?

4.42 Nhiét tao thanh ctia H,O(h) = - 241,8 kJ.mol"!
Nhiét hoa hoi ciia H2O(1) = + 44,0 kJ.mol!
Nhiét tao thanh ctia HCI(k) = - 92,3 kJ.mol!
Nhiét tao thanh ctia CoHa(k) = + 226,8 kJ.mol!
Nhiét tao thanh ctia Co2He(k) = - 84,47 kJ.mol!
Nhiét tao thanh cua COx(k) = - 393,5 kJ.mol"!
Hay xéc dinh nhiét ctia cac phan Gng:
a. 4HCI (k) + Oz (k) — 2H20 (1) + 2Cl, (k)
b. 4HCI (k) + Oz (k) > 2H20 (h) + 2Cl2 (k)
c. CaHa (K) + 2Hs (k) — CaHs (K)
d. CaHs (k) + O3 (k) — 2CO3 (k) + 3H:0 (1)
Pdp s6:  a. AHa=-202,4kJ
b. AHp=-114,4kJ
c. AHc=-311,5kJ
d. AHa =-1559,7 kJ

4.43 Hay tinh nhié¢t cua phan ung: C (than chi) + %Oz (k) = CO (k), biét:

Cothanchiy + O2 (k) > CO2 (k) AH;=-393,5k]

COo (k) + %02 (k) = CO; (k) AH; =-283,0 kJ

Pdp sé. - 110,5 kJ.



C. BAI TAP TRAC NGHIEM
4.44. Hoa tan hoan toan 2,4g kim loai Mg vao dung dich HNOj3 loang, gia sir chi thu dugc
V lit khi N duy nhat (dktc). Gié tri cua V 1a

A. 0,672 lit B.6,72lit C.0,448 lit D.4,48 lit

4.45. Cho amoniac NH3 tac dung véi oxi ¢ nhiét d6 cao c6 xtc tac thich hop sinh ra nito oxit

NO va nuéc. Phuong trinh hoa hoc 1a
4NH; + 50, — 4NO + 6H0O
Trong phan tng trén, NH3 dong vai tro
A. 1a chét oxi hoa. B. 1a chat khir.
C. 1a mét bazo. D. la mot axit.
4.46. Cho phuong trinh hoa hoc phan tmg khtr hop chat Fe(Il) bang oxi khong khi
4Fe(OH), + O, +2H,0 — 4Fe(OH);3
Két luan nao sau day la dung?
A. Fe(OH): 1a chat khir, H>O 1a chét oxi hoa.
B. Fe(OH): 14 chat khir, O 13 chét oxi hoa.
C. Oz 14 chat khir, H>O 1a chét oxi hoa.
D. Fe(OH); 1a chit khir, 02 va H2O 1a chat oxi ho4.
4.47 Trong s6 cac phan tng sau, phan Gng oxi hoa- khir ndi phan tir 1a
A. 4FeS; +11 O ——8S0; + 2Fe;0;
B. CaCO; —~— CaO + CO,T

C. NHY.NO; —— N0 + 2H;0

D. 2KMnOs4 + 10FeSO4 + 8H2SOs—— 5Fe2(S04)3 + 2MnSO4 + K2SO4
4.48 Din hai ludng khi Cl, di qua hai dung dich (1) KOH lodng va ngudi; dung dich (2) KOH
dac va dun nong. Vi€t va can bang phuong trinh phan tng oxi héa khtr. Néu lugng mudi KCI
sinh ra trong hai dung dich bang nhau thi ty I¢ thé tich clo di qua hai dung dich KOH (1) va (2)
bang bao nhiéu?

A.3/5 B.5/3 C. 4/5 D. 5/4
4.49 Cho ba phan rng hoa hoc dudi day

1) 2Na + 2H,O — 2NaOH + H,T



2) CO, + Ca(OH), — CaCOsd + H,O
3) 2KCI0; —=4% 52K Cl + 30,
Céc phan ung oxi hoa khur 1a
Al B.2 C.1vaz2 D.1va3.
4.50 Cho so d6 phan ung
Fe;04 + HNO3 — Fe(NO3)3 + NO + H,0O
Sau khi can bang, hé s cia phan tir cac chét 1a phuong an 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, 14
4.51Trong cac phan ing dudi day, phan trng nao khdng phdi la phan Gng oxi hoa - khir?
A. Fe + 2HCl — FeCl, + H;
B. FeS + 2HCI1 — FeCl: + HaS
C. 2FeCl3 + Cu — 2FeCl; + CuCly
D. Fe + CuSO4 — FeSO4 + Cu
4.52 Trong moi truong H>SO4, dung dich nao 1am méat mau KMnO4?
A. FeCls B. CuCl» C. ZnCl; D. FeSO4

4.53 Phan rng nao sau day thudc loai phan rng tu oxi hoa, tu khir (hay tu oxi hoa - khir)?

A.2KCIO; — 2KCI + 30,
B. S + 2H>SO4 — 3S0O; + 2H>0
C.4NO: + Oz + 2H20 — 4HNO;
D. Cl; + 2KOH — KCIO + KCI1 + H>O
4.54 Phan ung oxi hoa - khir xay ra theo chiéu tao chat nao sau day?
A. Chat két tua
B. Chat it di¢n li
C. Chét oxi hod méi va chét khir méi
D. Chét oxi hoa yéu hon va chat khir yéu hon
4.55 O phan tng nao sau day, H,O khéng dong vai tro chat oxi hoa hay chat khir?
A. NaH + H,O — NaOH + H;



B. 2Na + 2H>0 — 2NaOH + H»

C.2F> +2H,0 — 4HF + O»

D. Al4Cs + 12H,0 — 4A1(OH)3 + 3CH4
4.56 Cho phuong trinh nhiét hoa hoc

%IZ + %HZ tocao

HI; AH =-26,57 kJ
Hoi lugng nhiét tod ra 1a bao nhiéu khi cho 0,5 mol phan tir iot tdc dung hoan toan véi hidro?
A.26,57 k] B.27,65kJ
C.26,75k] D. 53,14 kJ
4.57. Cho cac phuong trinh hoa hoc:
1. KCI+ AgNOs — AgCl + HNO;
2KNO3; —“— 2KNO; + O,
CaO + C —— CaC,+CO
2H>S + SO; — 3S + 2H>0
CaO + H20 — Ca(OH):

2FeCl, + Cl; = 2FeCl;

N 9w R W

CaCO; —— Ca0 + CO;
8. CuO+H; —“— Cu+H0

Phuong an ndo sau day chi gom cac phan tung oxi hod - khu?

A.1,2,3,4,5 B.2,3,4,5,6

C.2,3,4,6,8 D.4,5,6,7,8
4.58 O phan tmg oxi hoa - khir nao sau ddy chi c6 su thay ddi s6 oxi hoa ctia mot nguyén t6?
A.KCIOs — KCl1+0;
B. KMnOs —“— KsMnOs + MnO; + O;
C.KNO; —5 KNO; + 0,

D. NH,NO; —“—5 N,O + H,0



D. PAP AN VA HUONG DAN GIAI BAI TAP

4.44. C 445. B 4.46. B 4.47. C 4.48. B
4.49. D 4.50. B 4.51. B 4.52. D 4.53. D
4.54. D 4.55. D 4.56. A 4.57. C 4.58. D

4.1 Hudng dan:
1. 2Na+ 2H,0 — 2NaOH + H,T
Phén (mg trén 1a phan mg oxi héa - khir do ¢ su thay doi s6 oxi hoa :
Na’ — Na'!
H'! — H°
640; + Cﬁ(éﬁ;z — Ezaédé + IJ:IIZO_2

Phan g trén khong phai 1 phan tmg oxi hoa - khir do khong c6 su thay d6i sé oxi hoa .

-3 +5 o) 1 )
NH4NO3 e N2 + 2H20 +702

Phéan tng trén 13 phan Gmg oxi hoa - khir do c6 sy thay doi sb oxi hoa :
N3 — N°
N* — N°
4. 2Ag + 2H»SOs43c —“—> Ag>SO4 + SO + H,O
Phan tng trén 13 phan tng oxi hoa - khir do c6 su thay ddi s6 oxi hoa :
A - Ag'!

St6 — St

2 2 +1 -1 +2 -1 +1 -2
ZnO + 2HCI — ZnCl, + H,0
Phan Gng trén khong phai 1a phan tng oxi hoa - khir do khong cé su thay dbi sb oxi

hoa .



4.2 Huéng dan:
o 3
1) 2Al + FeyO, —> ALO; + 2F¢
1x | 2A1° — 2A1" + 6e

1x | 2Fe™ + 6e — 2Fe"

5 +3 -3
2) 8Al + 3NaNO; + 5NaOH +2H,0 —= 8NaAlO, + 3NH;

8x | AI° — Al + 3e
3x | NS + 8¢ — N3
3) Vo :Vno=1:1 = nN,0 :nnvo = 1:1

+1 +2

5 +2
11Mg + 28HNO; —= 11Mg(NO3), + 2N,0 + 2NO + 14H,0

11x | Mg® — Mg+ 2e

2 x | N*S + 1le » 2N + N®

4) CH5CH + 2KMnO; —» C;H;COOK + KOH + 2MhO, + H,0

1x| C? - €3+ 6e

2x| Mn™ + 3e > Mn™

5) 2KMnO. —% K,MnO, + MnO, + O

1x | 207 - 02+ 4e

1x | 2Mn*” + 4e — Mn*® + Mn**
4.3 Hudng dan:

a. Trong phan tir NHs, N ¢6 s6 oxi hoa -3 1a s6 oxi hoa thap nhat nén chi c6 thé nhuong
electron dé ting s oxi hoa tirc 14 chi thé hién tinh khu.

2NH; + 3CU0 = Nj + 3Cu + 3H,0

b. Vi S c6 s6 oxi hoa 0 1a s6 oxi hda trung gian nén S vura c6 thé nhan electron dé giam
sO oxi hda viura cé thé nhuong electron dé tang so6 oxi hoa tuc 1a S vira thé hién tinh oxi hoa

vira thé hién tinh khu.



1 -2
s+ HY 5% HS

s+ 0y % To,

c. Trong phan tir H2SO4, H va S ¢6 s6 oxi hoa lan luot 1a +1 va +6 déu la cac sb oxi hoa
cao nhat clia cac nguyén t6 tuong (mg nén chi c6 thé nhan electron dé giam s6 oxi hoa , tic 1a
chi thé hién tinh oxi hoa .

Mg + H2SOvsiome — MgSOs + H,T
Cu + 2H2SOsqe — CuSOs + SO,T + 2H,0
4.4 Hudng dan:
a. Fe c6 thé tan trong ca hai dung dich FeCl; va CuCl, theo cc phan tmg sau:
Fe + 2+I%eCl3 — ?t%eClz
Kh OX OX (Kh)

Vi tinh khir: Fe > Fe?**
tinh oxi hoa : Fe’" > Fe?*
Fe + CuCl, —= FeCl, + CO
Kh; Oxh; Oxh; Kh;
Vi tinh khtr: Fe > Cu
tinh oxi hoa : Cu?" > Fe*
b. Tuong tu ta co:
Cu tan trong dung dich FeCl; nhung khong tan dugc trong dung dich FeCl.
Cu + 2FeCl; - CuCl; + 2FeCl2
4.5 Hudng dan:
S6 oxi hoa cua cac nguyén t6 C1, N, Mn, C lan luot 1a:
a)-1,0,+1,+3, +5, +7
b)-3,0, +1, +2, +3, +4, +5
c)+7,+6,+4,+2,0
d)0,+4,+4,+2,-4,-1,0

Nhan xét: S0 oxi hdéa cuaclolacacsolél, 3,5, 7.



4.6 Hurong dan:
Céch giai 1: Tinh theo phwong trinh
3Cu + 8HNO; — 3Cu(NOs), + 2NOT + 4H,0 (1)

(mol) 0,3 0,2

2NO + O — 2NO; )
(mol) 0,2 0,1

4NO; +2 H,0 +0;—> 4HNO; 3)
(mol) 0,2 0,05

V. =22,4(0,1+0,05) = 3,36 lit

0,

Cach gidi 2: Phwong phap bdo toan e

Cu-2e — Cu'? 4x= 0,6

0,3 0,6 x= 0,15 = Vo, = 0,15x22,4=3,36lit
02 +4e 20?2

X 4x

4.7 Hwong dan:
Cach gidi 1: Tinh theo phwong trinh

Pit s6 mol NO, vaNO la x vay. Taco: x +y =3,136: 22,4 =0,14 (D

M trung binh cia hén hop = (46X + 30y): (x +y) = 20,143 x 2= 40,286 (1)

Giai hé ta dugc x =0,09 y=0,05—""" X :y=09:5 tasidung ty sd nay dé viét
phuong trinh tong cong tao ra NO va NO;

CuO + 2HNO3 — Cu(NOs)2 + H20 (1)

24FeO + 86 HNO; — 24Fe(NOs); +9 NO2 +5NO +43H,0 ()

ON*> +9¢  —>9N™

5N* +15¢ —>5N* x 1

Fet? -le — Fe® x 24
Tuong ty ta co:
24Fe304 +230HNO; =72 Fe(NO3);+9NO2 +5NO +115H0  (3)
Theo (2) va (3) thi cit 24 mol FeO (hoic Fe3O4) tao ra 14 mol hdn hop khi



(FeO, CuO, Fe304)

z z z Vay 2z > 0,14mol
= z=0,12 a=80x0,12 +72x0,12 +232x 0,12 =46,08 ()
=0,24 + (0,12 x 86): 24 + (0,12 x 230): 24 = 1,82 (mol)

Nyno,

VAY Cy o, = 1,8210,25 = 7,28M.

Cach gidi 2: Phwong phap bdo toan e
S6 mol e cho = s6 mol e nhan = 0,09 + (0,05 x3) = 0,24 (mol)

= S6 mol Fe 2 = 0,24 mit khac n,,= n, , = 0,12 (mol)

Fe;0
a=0,12(80 + 72 + 232) = 46,08
=nNo t ny, T3nre+2ncu = 0,14+ 3(0,12x4) + 2x0,12 =1,82 (mol)

Nyno,

VAY Cyo, = 1,82 10,25 =7,28M.

4.8 Hudng dan:
Cich gidi I: Phwong phdp dai so

Céc phuong trinh hoa hoc:

Fe +1/20, — FeO (1)

3Fe +20, — Fe;04 )

2Fe  +3/20; — Fex0s (3)

Fe + 4HNO; — Fe(NOs3); + NOT +2H,0  (4)

3FeO +10HNO; — 3Fe(NO;3); + NOT + 5H,0 (5)
3Fe;04 +28HNO; — 9Fe(NOs); + NOT + 14H,0 (6)
Fe;03 +6HNO;  — 2Fe(NOs); + 3H,0 (7)

C6 thé coi Fe304 1a FeO.Fe,0; nén khi d6 ¢o thé coi lugng B (30g) chi gdm

Fe, FeO, Fe,0; voi s6 mol twong tng la x, y, z > 0.

Taco:56x + 72y + 160z =30 (D

nno=x +y/3 =0,25 hay3x+y=0,75 (1)

S6 mol cua Fe ban dau 14 x + y + 2z, ta 1am xudt hién biéu thtrc bang cach nhan (II) vai 8 roi
cong voi (1) ta duge 80(x +y + 2z) =36



Vay n, =36: 80 =0,45 (mol)  ma =045 x56 =25,2g.

Cach gidi 2: Phwong phdp bdo toan e

Béy phuong trinh phan tng trén duoc biéu dién bang cac qua trinh oxi hoa khir sau:
Fe — 3¢ — Fe*

0+2e—>07

N* +3e > N*™2
Do s6 mol NO = 0,25 (theo gia thiét), s6 mol Fe 14 x va s6 mol nguyén tir oxi 1a y, theo quy tic
bdo toan e ta co: 3x =2y + 0,75 (I)
Mit khac B chi gdm Fe va O nén ta con c6 56x + 16y = 30 (II) giai hé ta dugc
x=0,45vam=0,45x 56 =252 (g).
4.9 Hudng dan:
1. Tinh % vé thé tich ciia hdn hop khi theo phuong phap dudng chéo:
Hai khi déu khong mau 1a céc oxit ctia nito, trong d6 khi bi hoa nau trong khong khi chinh 1a
NO (M=30) , M trung binh ctia hn hop khi 12 2,59 1 0,07= 37 Vay khi thir hai c6 M > 37 1a N2O co M =
44,

Ta thiét lap duong chéo  N,O M= 44\ Py 7
M =37
NO M=30 7
Vo Vo= 1:1 =%N20 =50% % NO = 50%

2. Tinh s6 mol HNOs d3 phan tng theo phwong phdp bdo toan e:
Céc qua trinh oxi hoa khu:

Mg - 2e — Mg*™?

Al -3¢ — AlI”

2N*+ 8¢ — 2N*!

N + 3¢ ->N*?

Theo dinh luat bao toan e ta c6 sé mol e nhuong = s6 mol e nhan. Néu going, n2 la s6 mol Mg
vaAltaco2ni+3n =(8x0,035)+(3x0,035)=11x0,035



biéu thirc 2 ni + 3 n2 cling chinh 14 s6 mol HNOjs tao thanh mudi, ngoai ra, sé mol HNOs
chuyén thanh N>O va NO 1a 3 x 0,035.

Vay tong s6 mol HNOs 13 : 14 x 0,035 = 0,49 (mol)
3. Tinh khdi luong mudi theo phuong phap bao toan khdi lugng
Mmuéi = Mkimlosi T m =4,431 + (11 x 0,035x 62) =28,301 (g)

4.10 Hudng dan:

Cach gidi 1: Phwong phdp thong thuong

Céc phuong trinh phan ng dién phan: 2HCI — H, +Cbh (1)
FeSOs4 + H,O — Fe +1/202 + H2SOs  (2)

= t=12gi0 6=20-1,2=0,8gio

mee = (56 : 2)x(1,34 x 0,8) : 26,8 = 1,12¢
~=0,03(mol),

N

ng, = 1/2 nge = 0,01(mol)

= V khioanot = 0,04 x22,4 = 0,896 lit.
Cach gidi 2: Phwong phdp bdo toan electron
-bién lugng Q=1t=1,34 x 2 =2,68A.h
- ne=It/F=2,68:26,8 =0,1 mol
- Thu tu dién phan ¢ katot
H" +1le > 12 H»
(mol) 0,06 0,06

Fe™ +2e — Fe

(mol) 0,02 = mr=0,02x56=1,12¢g
- Thu tu dién phan ¢ anot
Cl -1le — 1/2 Cl,
(mol) 0,06 0,06 0,03

H,O -2e — 1/20, +2H"
(mol) 0,01 = 1 nénhopkni = 0,03 +0,01 = 0,04



Vini = 0,04 x 22,4 = 0,896 (lit).
4.11 Huéng dan:
Cach gidi 1: Phwong phdp thong thuong
Céc phuong trinh dién phan:
2Cu(NO3); + 2H,0 — 0,1 + 2Cu + 4HNO;3 (1)
2AgNO; +H,0  — 1/20, +2Ag+ 2HNO; )
Pit x, y 1an lugt 13 s6 mol cia Cu va Ag, ta c6 64x + 108y = 3,44 1)

Mait khac theo phuong trinh Faraday ta c6 64x = Alt, _ 641t (I1)

nF 2x26,8

_108I(4-t,)

108
Y 26,8

(I10)

=0,1M

M Cu(NO;),

Giai ra ta dugc x =0,02; y =0,02 = { C

=0,1M

CM Ag(NO;)
Cach gidi 2: Phwong phdp bdo toan electron
- Pién luong Q = It = 0,402 x 4 = 1,608 (A.h)
- S6 mol e nhan 12 2x +y = 1,608: 26,8 = 0,06 (1)
Mit khac, khdi lugng hai kim loai 64x + 108y = 3,44 (II)
Giai ra ta dugc x =0,02; y= 0,02 = =0, M
¥

CM Cu(NO;),

=0,IM

M Ag(NO; )
4.12 Hudng dan:
- Qua trinh dién ly: Fex(SO4)3  — 2Fe* +3S04*
(mol) x 2x 3x
CuSO4 — Cu?" +S04*

(mol) 'y y y
HCl —->H" + CI
(mol) z z z
- Qua trinh dién phan:

Katot Anot



2Fe*" + 2e — 2Fe* 2CI - 2e —>Cly

Cu** +2e— Cu

Cu thoat ra ¢ katot, chimg t6 Fe** dabi dién phan hét. nc,= 5,12 : 64 = 0,08 (mol)
ng, =2,24:22,4=0,1(mol), n =0,2x 1,25 =0,25.

Ba(OH),

- Sau khi dién phan xay ra cic phan ung:

- Ba(OH), + SO — BaSOs 4 + 20H- (1)
(mol) (Bx+y) (3x +y)

- Ba(OH), +2HCI — BaCl, + H.O (2)
(mol) (0,25- 3x-y) 2(0,25- 3x-y)

- Fe?* +20H" — Fe(OH), 3)
(mol)  2x 2x 2x
- Cu?* +20H" — Cu(OH), 4)
(mol) (y - 0,08) (y -0,08)
4Fe(OH); + 02 +2H20 — 4Fe(OH);  (5)
(mol) 2x 2X

1. Tinh thoi gian dién phan theo cong thirc m = A—IFt (m=71g,n=2)
n.

mnF _ 7,12 96500
Al 71.7,72

t= =2500(s)

2. Tinh Cy cua céc chét trong dung dich dau, ap dung phwong phdp bdo toan e:
- S6 mol e thu & katot = S6 mol e nhudng & anot

x+ 0,08 =0,1 (mol) (I
Theo cac phan ung (1,3, 4, 5): m kéwa = m + m =56,76 ()

Baso, + Meyomy, Fe(OH),

233(3x +y) +98(y - 0,08) + 107 .2x = 56,76 (1I)
Gidirata dugcx=0,02,y=0,14 =  npca=0,1.2 +2(0,25 - 3x -y) = 0,3 (mol)
Cvua=03:04=0,75M, C =0,14:04=035M

M CuSO,



Chuong 5
NHOM HALOGEN

A. BAI TAP CO LOI GIAI
5.1 Nguyén t6 clo c6 2 dong vi bén >Cl va J7Cl. Nguyén tur khéi trung binh cia clo trong
bang tuan hoan 13 35,45. Hiy tinh % cac dong vj trén.
5.2 Viét cau hinh electron nguyén tir ciia cac nguyén t6 flo, clo, brom, iot. Dua vao cau hinh
electron hay giai thich tai sao flo ludn c6 s oxi hda 4m con cac nguyén t6 halogen khac ngoai
sO oxi hoa am con c6 thé co sd oxi hoa duong (+1, +3, +5, +7)?
5.3 C4u hinh ngoai cing ctia nguyén tir ciia mot nguyén té X 13 5p° . Ti s notron va sé dién
tich hat nhan bang 1,3962 . S6 notron cua X bang 3,7 lan s6 notron cua nguyén tir nguyén td
Y . Khi cho 4,29 gam Y tac dung v6i luong du X thi thu duge 18,26 gam san phém co cong
thirc 1a YX.
Hay xac dinh dién tich hat nhan Z cia X va 'Y viét cau hinh electron ctia X va Y.
5.4  Dung thudc thtr thich hop dé nhén biét cac dung dich sau day:

a) BaCl,, KBr, HCI, KI, KOH

b) KI, HCI, NaCl, H2SO4

c¢) HCI, HBr, NaCl, NaOH

d) NaF, CaCl,, KBr, Mgl..
5.5  Co bdn chéat bot mau tring twong tmg nhau 13 : NaCl, AlCl;, MgCOs;, BaCO;. Chi dugc
ding nude cung cac thiét bi can thiét (10 nung, binh dién phan v.v...) Hay trinh bay cach nhan
biét tirng chat trén.
5.6 Khong dung hoa chat nao khac hay phan biét 4 dung dich chtra cac héa chat sau: NaCl,
NaOH, HCI, phenoltalein.
5.7 Mot loai mudi dn c6 1an tap chat CaCly, MgCl, Na;SO4, MgSO,, CaSOs. Hiy trinh bay
cach loai cac tap chit dé thu dugc mudi an tinh khiét.
5.8 Nguyén to R 12 phi kim thudc phan nhém chinh trong bang tuan hoan. Ti 1¢ gilta phan
tram nguyén td R trong oxit cao nhét va phan tram R trong hop chat khi véi hidro bang 0,5955.
Cho 4,05 gam mdt kim loai M chua 1o hoéa tri tac dung hét véi don chat R thi thu duge 40,05
gam mubi. Xac dinh cong thirc cia mudi M.
5.9  Dién phan nong chay a gam mot mudi A tao boi kim loai va phi kim hoa tri I (X) thu
duogc 0,896 lit khi nguyén chit (¢ dktc). Hoa tan a gam mudi A vao 100ml dung dich HCI 1M



cho tac dung v6i dung dich AgNOs du thu duge 25,83 gam két tia. Dung dich AgNOs du cho
tac dung vdoi 100 ml dung dich HC1 1M.

Xéc dinh tén phi kim cong thirc tong quat ciia mubi A.
5.10 Cho 31,84 gam hdn hop NaX, NaY (X, Y 1a hai halogen & 2 chu ky lién tiép) vao dung
dich AgNO; du, thu dugc 57,34 gam két tua.

a) Tim cong thirc cuia NaX, NaY.

b) Tinh khéi lwong méi mubi.
5.11 Mot mudi duge tao bsi kim loai M héa tri I va phi kim hoa tri I. Hoa tan m gam mubi
nay vao nudc va chia dung dich 1am hai phan bang nhau:
- Phan I: Cho tac dung voi dung dich AgNO; c6 du thi dugc 5,74 gam két tia trang.
- Phan II : Nhung mot thanh sat vao dung dich mudi, sau mot thoi gian phan tng két thiic khoi
lugng thanh sat tang 1én 0,16 gam.

a) Tim cong thirc phan tir ciia mudi.

b) Xac dinh trj s6 ctia m.
5.12 X, Y la hai nguyén t6 halogen thudc hai chu ki lién tiép trong hé thong tuan hoan. Hon

hop A c6 chtra 2 mudi ciia X, Y v&i natri.

a) Dé két tha hoan toan 2,2 gam hdn hop A, phai dung 150 ml dung dich AgNO; 0,2M. Tinh
khéi luong két tua thu dwoc?

b) Xéc dinh hai nguyén té X, Y.

5.13 Hoa tan mot mudi kim loai halogenua chua biét hoa tri vao nude dé duoc dung dich X.
Néu 1ay 250 ml dung dich X (chira 27 gam mudi) cho vao AgNO; du thi thu dugc 57,4 gam
két tia. Mat khac dién phan 125 ml dung dich X trén thi ¢6 6,4 gam kim loai bam & catot.
Xac dinh cong thirc mubi.

5.14 Mot hon hop ba mudi NaF, NaCl, NaBr ning 4,82 gam hoa tan hoan toan trong nudc
dugc dung dich A. Suc khi clo du vao dung dich A roi ¢d can hoan toan dung dich sau phan
mg thu duoc 3,93 gam mudi khan. Ly mot ntra lwvong mudi khan nay hoa tan vao nudc rdi
cho phan tmg v6i dung dich AgNOs du thi thu dugc 4,305 gam két tia. Viét cac phuong trinh
Xy ra va tinh thanh phan phan trim khéi lugng mdi mubi trong hdn hop ban dau.

5.15 Hon hop A gom 3 mudi NaCl, NaBr va Nal:

* 5,76 gam A tac dung vdi lugng du dung dich brom, ¢6 can thu dugc 5,29 gam mudi khan.



* Hoa tan 5,76 gam A vao nudc r0i cho mot luong khi clo suc qua dung dich. Sau mot thoi

gian, ¢0 can thi thu dugc 3,955 gam mudi khan, trong do6 ¢6 0,05 mol ion clorua.

a) Viét cac phuong trinh phan tmg.

b) Tinh thanh phdm phan trim khéi lwong mdi mubi trong A.

5.16 Co hdn hgp géom hai mudi NaCl va NaBr. Khi cho dung dich AgNO; vira di vao hon hop
trén nguoi ta thu duoc luong két tia bang khdi luong AgNO; tham gia phan tGng. Tim % khbi
lwong mdi mudi trong hdn hop ban dau.

5.17 Hai binh cu chira amoniac va hidroclorua kho. Cho tir tir nuéc vao day mdi binh khi,
thi théy khi chtra trong hai binh tan hét. Sau d6 tron dung dich trong hai binh d6 lai v&i nhau.
Hay x4c dinh ndng d6 mol/l ctia cac chét trong dung dich sau khi tron 1an, biét ring binh chua
hidroclorua c6 thé tich gip 3 1an thé tich chtra amoniac, cac khi do & dktc.

5.18 Hon hop A gdém KClO,, Ca(ClO,),, Ca(ClO),, CaCl, va KCI nang 83,68 gam. Nhiét
phan hoan toan A ta thu dugc chit rin B gém CaCly, KCl va 17,4721t O, . Cho chit rin B tac
dung v&i 360ml dung dich K2COs 0,5M (vira da) thu dugc két tha C va dung dich D. Luong

KClI trong dung dich D nhiéu gép ? lan lugng KCI c6 trong A.

a) Tinh khéi luong két tia A.
b) Tinh % khbi luong cia KCIOs trong A.
5.19 Tu mdt tAn mudi an c6 chira 10,5% tap chat, nguoi ta diéu ché duge 1250 lit dung dich
HCI 37% (D = 1,19 g/ml) bang cach cho luong mubi an trén tic dung véi axit sunfuric dam
dac va dun nong. Tinh hi¢u suat cua qua trinh diéu ché trén.
5.20 Khi dun néng mudi kali clorat, khong c6 xtc tac, thi mudi nay bi phan huy dong thoi
theo hai phuong trinh héa hoc sau:
a) 2KCIO; — 2KCI + 30,7
b) 4KCl0O3; — 3KCIO4 + KCl
Tinh: - Bao nhiéu % khdi lugng bi phan huy theo (a)
- Bao nhiéu % khéi luong bi phan huy theo (b)
Biét rang khi phan hay hoan toan 73,5 gam kaliclorat thi thu dugc 33,5 gam kaliclorua.



5.21 Hoa tan 1,74 gam MnO> trong 200ml axit clohidric 2M. Tinh néng d6 (mol/l) cua HCI va
MnCl, trong dung dich sau khi phan tmg két thic. Gia thiét khi clo thoat hoan toan khéi dung dich
va thé tich ctia dung dich khong bién doi.
5.22 Diéu ché mot dung dich axit clohidric bang cach hoa tan 2 mol hidroclorua vao nudc.
Sau d6 dun axit thu duoc voi mangan dioxit c6 du. Khi clo thu dugc bang phan tng d6 co du
dé tac dung voi 28 gam sit hay khong?
5.23 Hoa tan 7,8 gam hdn hop bot Al va Mg trong dung dich HCI du. Sau phan tng khoi
lugng dung dich ting thém 7,0 gam. Khéi luong nhom va magie trong hon hop dau 1a bao
nhiéu gam?
5.24 Nung m, gam hon hop A gom KMnO, va KCIO; ta thu dugc chat ran A, va khi O,.
Biét KCIO, bi phan huy hoan toan theo phan mg :

2KCIO; —— 2KC1+ 30,1
con KMnO, bi phan hiy mgt phan theo phan tng :

2KMnOs —— K,MnO, + MnO, + O,
Trong A, ¢6 0,894 gam KCI chiém 8,132% khbi lugng. Tron lugng O, thu duoc ¢ trén véi
khong khi theo ti 18 thé tich Vo, : Vg =1:3 trong mot binh kin ta duoc hon hop khi A..
Cho vao binh 0,528 gam cacbon rdi d6t chdy hét cacbon thu duoc hdn hop khi A, g6m 3 khi,
trong d6 CO, chiém 22,92% thé tich.
a) Tinh khéi luong m A
b) Tinh % khbi luong cua cac chat trong hdn hop A.
Cho biét: Khong khi chira 80% N, va 20% O, vé thé tich.
5.25 Cho lugng axit clohidric, thu duoc khi ché héa 200 gam mudi an cong nghiép (con
chtra mdt luong dang ké tap chét), tac dung v61 MnO, du dé co6 mot lugng khi clo du phan
g véi 22,4 gam sat kim loai. Xac dinh ham luong % ctia NaCl trong mubi an cong nghiép.
B. BAI TAP TU LUYEN
5.26 Néu hién tuong va viét phuong trinh phan tng néu c6 khi cho HCI dic tac dung véi cac
chit sau: KMnOs, KCIOs.
5.27 Néu cach tinh ché :



a) Mubi an c6 1an MgCls va NaBr
b) Axit clohidric c6 1an axit H>SO4.
5.28 Can bao nhiéu gam KMnO , va bao nhiéu ml dung dich axit clohidric 1M dé co du khi

clo tac dung voi st tao nén 16,25 gam FeCl, ?

Ddp s0: My =9482 3 Vo =480ml
5.29 Hoa tan 1,74 gam MnO, trong 200 ml axit clohidric 2M. Tinh nong do (mol/l) ciia HCI va
MnCl, trong dung dich sau khi phan tmg két thic. Gia thiét khi clo thoat hoan toan khéi dung dich
va thé tich ciia dung dich khong bién doi.

Bdp 56: Cpyue =16 M ; Cyppper, =0.1 M
5.30 Hoan thanh so dd bién hoa sau :

KCIO, —“ > A+B
A+MnO, +H,SO0, > C+D+E+F
AP 5 G+C

G+H,0 >L+MvaC+L—"5KCIO, +A+F

5.31 Dién phan nong chiay mot mubi clorua kim loai hoa trj I thu dugc & catot 6,24 gam kim
loai va ¢ anot 1,792 lit khi (dktc).
a) Xac dinh cong thirc phan tir mudi.
b) Cho chét khi sinh ra tac dung voi HY, trong diéu kién anh sang duoc san pham X. Hoa tan
X vao nuéc dé c¢6 dung dich 1. Dbt chay kim loai trén, cho san pham sinh ra hoa tan vao nuéc
dé c6 dung dich 2. Viét cac phuong trinh phan tmg. Cho 1 miu quy tim vao dung dich 1, ké d6
thém vao tur tr dung dich 2. Quan sat hién tugng va giai thich.

Pdp s6: Cong thire mubi 1a KCI.
5.32 Hoa tan 5,37 gam hdon hop gdm 0,02 mol AICI; va mdt mudi halogenua cia kim loai M
hoéa tri II vao nudc, thu duge dung dich A. Cho dung dich A tac dung vira dua voi1 200 ml dung
dich AgNO3, thu dugc 14,35 gam két tia. Loc léy dung dich cho tac dung véi NaOH du, thu
duogc két tia B. Nung B dén khdi lugng khong ddi dugc 1,6 gam chat ran.
Xac dinh cong thirc phan tir mubi halogenua kim loai M.

’

Pdp s6: Cong thire phan tir cia mudi 1a CuCla.



5.33 C6 hdn hop Nal va NaBr. Hoa tan hon hop trong nuéc. Cho brom du vao dung dich.
Sau khi phan ung thuc hién xong, lam bay hoi dung dich, 1am kho san pham thi thiy khdi
lugng san pham nho hon khéi luong hdn hop 2 mudi ban dau 1a m gam.

Hoa tan san pham trong nudc va cho khi clo di qua cho dén du. Lam bay hoi dung dich
va lam kho chat con lai, nguoi ta thay khéi luong chat thu dugc nho hon khdi luong mubi
phéan trng 1a m gam.

Xac dinh % vé khéi luong ctia NaBr trong hdn hop dau.

Ddp s6: % NaBr = 3,7%; %Nal = 96,3%
5.34 DPem dién phan 200 ml dung dich NaCl 2M (d = 1,1g/ml) véi dién cuc béng than c6
mang ngin x6p va dung dich ludn luén dugc khudy déu. Sau mot thoi gian & catot thoat ra
22.4 lit khi do ¢ diéu kién 20°C, latm. Hop chit chira trong dung dich sau khi két thuc dién
phan 1a chat gi? Xac dinh C% cia né.
Dap 56: C%naon = 8,32%
5.35 Dién phin noéng chay a gam mudi A tao boi kim loai M va halogen X ta thu duoc 0,96
gam kim loai M & catét va 0,896 lit khi (& dktc) ¢ andt. Mat khac hoa tan a gam mudi A vao
nudce, sau do cho tac dung vo1 AgNO, du thi thu duoc 11,48 gam két tua.
Héi X 1a halogen nao ?
Pdp sé: Xlaclo
5.36 Dién phan 200 ml dung dich KCl 1M (d=1,15g/ml) trong binh dién phan c6 mang ngan
x6p véi cuong do dong dién 1=20A, sau thoi gian t khi thoat ra ¢ catdt 1a 1,12 lit. Tinh nong
d6 % cua cac chét trong dung dich sau dién phan.
(Coi thé tich dung dich khong thay d6i va nudc chua bi dién phan)
Ddp s6:  C xon=2,474% , Cxa=3,29%.
5.37 Hon hop A gdm: NaOH, Na,CO; va NaySO,. Lay 1 gam A hoa tan vao nudc roi thém
dung dich BaCl, cho dén du, thu dugc két tia B va dung dich C. Thém tir tir dung dich HCI
vao dung dich C cho dén khi duoc dung dich trung tinh, can dung 24 ml dung dich HCI
0,25M. Mat khéc, 2 gam A tac dung v6i dung dich HCI du, sinh ra duoc 0,224 lit khi (dktc).

a) Xac dinh thanh phan phan trim ting chat trong hn hop A.

b) Tinh thé tich dun dich HCI 0,5M phén tng vira du véi 0,5 gam A.

¢) Tinh thé tich dung dich HCI 0,5M tac dung véi két tua B.

Pdp sé: a) Thanh phan cta A: 53% Na,COs ; 24% NaOH; 23% Na>SOs.



b) 16ml dung dich HCL
¢) 20ml dung dich HCI 0,5M.
5.38 Dung dich X dugc tao thanh bang cach hoa tan 3 mudi KCI, FeCls, BaCl,. Néu cho 200
ml dung dich X phéan tng vira da véi 100 ml dung dich Na;SO4 1M , hodc véi 150 ml dung
dich NaOH 2M; hodc vé1 300 ml dung dich AgNO3 2M . Trong méi truong hop déu thu dugc
két tia 16n nhit.
a) Tinh néng d6 cia mdi mudi trong dung dich X.
b) Tinh khéi lwong mudi khan thu dugc khi ¢6 can 200 ml dung dich X.
Pdp s6:  [BaClL]=[KCIl]=[FeCl;]=0,5M; m=44,5g.
5.39 Hoa tan m gam hdn hop gdm NaBr va Nal vao nuéc duge dung dich A. Cho A phan
ung voi brom du sau do ¢6 can dung dich thu dugc duy nhat mgt muoi khan B c6 khoi lugng
(m - 47) gam. Hoa tan B vao nudc va cho tac dung véi clo du sau do ¢6 can dung dich thu
dugc duy nhat mgt mudi khan C c6 khoi lugng (m-89) gam. Viét cdc phuong trinh phan rng
hoa hoc va tinh % khoi lugng cua moi muoi trong hon hgp ban dau.
Pdp s6:  40,71% NaBr va 59,29%Nal
540 Mot khoang vat co cong thic tong quat 1a: aKCLbMgCl.cH,O. Nung 27,75 gam
khodng vat trén dén khoi lugng khong doi thay khoi luong chat ran gidm 10,8 gam. Hoa tan
chat ran d6 vao trong nudc roi cho tdc dung véi AgNOs du thi thu dugc 43,05 gam két tua.
Lap cong thirc cua khoang vat trén.
Pdp s6:  KC1.MgCl,.6H,0.
5.41 Mot dung dich la hén hop cac mudi NaCl, NaBr, Nal. Sau khi lam kho 20ml dung dich
nay thu dugc 1,732 gam chat ran. Lay 20ml dung dich mu6i phan Ung véi brom 161 lam bay
hoi thu dugc 1,685 gam chat ran kho. Sau d6 cho clo tac dung véi 120ml dung dich trén, sau
khi bay hoi thu duoc 1,4625 gam két tiia kho.
a) Tinh ndng d6 Cwu cta timg mudi trong dung dich.
b) Tinh khéi lwong brom va iot c6 thé diéu ché dugc tir Im? dung dich.
M NaCl 1M; NaBr 0,2M; Nal 0,05M.

my =16kg; m; =06,35kg

Br,
5.42 Chia 8,84 gam hon hop MCI va BaCl, thanh hai phan bang nhau. Hoa tan phan 1 vao
nuéc roi cho phan tmg voi AgNO; du thu duge 8,61 gam két tia. Pem dién phan noéng chay
phan 2 dén hoan toan thu dugc V ml khi X ¢ 27,3°C va 0,88 atm. Néu s mol MCI chiém 80%



s6 mol trong hdn hop, xac dinh kim loai M va tinh thanh phan % khoi lugng hén hop dau.
Tinh V.
Pdp s6:  Kim loai 12 Na

Yo o = 52,94%

Yomp,, =47,06%

V = 0,84lit
5.43 Tio mot thin mudi an c6 chia 5% tap chit, nguoi ta diéu ché dugce 1250 lit dung dich
HCI 37% (d = 1,19 g/ml) bang cach cho lugng mubi an trén tac dung véi axit sunfuric ddm
dic va dun nong. Tinh hiéu suit cta qua trinh diéu ché trén.

Pdp sé:  H% =92,85%

C. BAI TAP TRAC NGHIEM
5.44 Phan tng nao sau day duoc dung dé diéu ché clo trong phong thi nghiém ?

A. 2NaCl —%° 5 2Na + Cl,

B. 2NaCl + 2H,0 —%9; 1, + 2NaOH + Cl

C. MnO; + 4HClgze —— MnCl; + Cl; + 2H0
D. F» + 2NaCl — 2NaF + Cl;
5.45 Clorua voi 12 mudi ciia kim loai canxi véi 2 loai goc axit 1a clorua CI- va hipoclorit C1O-.
Vay clorua voi goi 1a mudi gi?
A. Mubi trung hoa B. Mubi kép
C. Mudi cia 2 axit D. Mudi hdn tap

5.46 Khi Cl, diéu ché bang cach cho MnO; tac dung véi dd HC1 dic thuong bi 1an tap chat 1a
khi HCI. C6 thé dung dd nao sau day dé loai tap chét 1a tot nhat?

A.DdNaOH B. Dd AgNOs; C. Dd Na(Cl D. Dd KMnOy4
5.47 Dung loai binh nao sau day dé dung dung dich HF?

A. Binh thuy tinh mau xanh B. Binh thuy tinh mau nau

C. Binh thuy tinh khong mau D. Binh nhua teflon (chat déo)

5.48 Chét ndo sau day chi c6 tinh oxi hoa, khéng co tinh khir?
A. F» B. Cl; C. Bn D. I



5.49 Co 4 chat bot mau trang 13 voi bot, bot gao, bot thach cao (CaSO4.2H,0) bot da voi
(CaCO:s3). Chi dung chat nao dudi day 1a nhan biét ngay dugc bot gao?

A. Dung dich HCI B. Dung dich H>SO4 loang

C. Dung dich Br; D. Dung dich I,
5.50 B dung dich chira 1g HBr vao dd chira 1g NaOH. Dung dich thu dugc lam cho quy tim
chuyén sang mau nao sau day?

A. Mau do B. Mau xanh

C. Khéng d6i mau D. Khong xac dinh dugc

5.51 Phan tng nio sau day duoc dung dé diéu ché khi hidro clorua trong phong thi nghiém?

A.H>+ Cl, —2 2HCI
B. Cl» + H,0 — HCI + HCIO
C. Cls + SO, + 2H,0 —> 2HCI + H>SO4

D. NaOH+H,S0, —"NaHSO, + HCI
(ran) ( 0

5.52 Trong cac phan tng hoa hoc, dé chuyén thanh anion, nguyén tir ctia cic nguyén td
halogen da nhan hay nhuong bao nhiéu electron?
A. Nhan thém 1 electron B. Nhan thém 2 ¢lectron
C. Nhuong di 1 electron D. Nhuong di 7 electron
5.53 Clo khong phan tmg voi chit ndo sau day?
A. NaOH B. NaCl C. Ca(OH): D. NaBr
5.54 Nhan dinh ndo sau day sai khi néi vé flo?
A. La phi kim loai hoat dong manh nhat
B. C6 nhiéu dong vi bén trong tu nhién
C. La chit oxi hoa rat manh
D. C6 d¢ 4m dién 16n nhat
5.55 Nhimg hidro halogenua c6 thé thu dugc khi cho H2SO4 dic 1an luot tac dung véi cac
mudi NaF, NaCl, NaBr, Nal 1a
A. HF, HCI, HBr, HI B. HF, HCI, HBr va mét phan HI
C. HF, HCI, HBr D. HF, HCI .



5.56 D6t nong d6 mot soi ddy dong rdi dua vao binh khi Cl thi xay ra hién tuong nio sau day?
A. Day dong khong chay
B. Day dong chay yéu roi tat ngay
C. Day dong chay manh, c6 khoi mau nau va mau tring.
D. Day dong chay am i rat lau

5.57 Hon hop khi nio sau ddy co6 thé ton tai & bat ki diéu kién nao?

A.Hxva O B. N2 va O, C.Cl2va O D. SOz va O,
5.58 Diy nao sau ddy sap xép dung theo thtr ty giam dén tinh axit cua cac dung dich hidro
halogenua?

A. HI > HBr > HCI > HF B. HF > HC1 > HBr > HI

C. HCI > HBr > HI > HF D. HCI > HBr > HF > HI

D. PAP AN VA HUONG DAN GIAI BAI TAP

544. C 545. D 5.46. C 547. D 548. A
549. D 5.50. B 551. D 552. A 5.53. B
5.54. B 555. D 5.56. C 5.57. C 5.58. A
5.1 Hudng dan:
Ap dung cong thuc:
K_aAerB
100

Trong d6 A 1a nguyén tir khéi trung binh
a, b 1a % dong vi
A, B 1a nguyén tir khdi ctia dong vi

Theo dau bai ta c¢6 hé phuong trinh sau:

{35’45 _a35+b.37

100=a+b
Giai h¢ phuong trinh ta co :
a=77,5%



b=22,5%
5.2 Huéng dan:

Nguyén to CAu hinh electron
F 2s22p°
Cl 3s%3p°
Br 4s%4p°
I 5s25p°

Flo ludn c6 s6 oxi hoa am boi vi: Lp ngoai cling ctia nguyén tir flo khong co obitan d,
con muc 2p va muc 3s chénh 1€ch nang lugng qua cao nén flo khong c6 trang thai kich thich
dé hinh thanh s6 oxi héa duong. Mit khac flo c6 do 4m dién 16n nhit nén ngay ca sé oxi hoa
+1 ciing khong xuét hién.

Céac nguyén t6 halogen khac ngoai sd oxi héa am con co thé ¢ sb oxi hoa duong(+1,

+3, +5, +7) boi vi: cac electron ns va np c6 kha nang bi kich thich chuyén sang nd,

™ NN T
+1
S p d
™ Nl T T
+3
S p d
™ T T ™1
+5
S p d
T T T T
+7
S p d

5.3  Huéng dan: Céu hinh electron cta nguyén to X 1a:



18%2522p%3s23p®4s23d194p®5524d'%5p°
Tir d6 1t ra Zx = 53 = px (s6 proton)

Theo dAu bai ta co: X =13962 = n, =74 (s notron)
Px

Ax = px + nx = 53 + 74=127

mat khac : n_X=3,7 = n, =20
nY

phan trng cia X va Y:

Y + X = ¥YX

4,29 18,26
Ay Myx
A, 429 A, 429

- = = = A, =39
M,, 18,26 A, +127 18,26

Ay, =py +n, = 39=p,+20=p, =19 =Z,
Vay cau hinh electron cta nguyén t0 Y la:
1822s22p%3s23pS4s!

Vay X laiot va 'Y la kali.
5.4 Hudng dan:
a) Dung quy tim nhan biét HCI, KOH.
Dung dung dich H.SO4 nhan biét BaCly, con lai KI, KBr.
Dung khi CI, phan biét cac dung dich KI va KBr.
b) Dung quy tim nhén biét HCI, H>SO4.
Dung dung dich BaClY> phan biét HCI va H2SOa.
Dung dung dich AgNOs dé phan biét dung dich KI va NaCl (Agl¥ mau vang tuoi; AgCId mau
trang).
Hodc d6t : KI ngon ltra mau tim; NaCl ngon Itra mau vang.
¢) Dung quy tim nhan biét dung dich cac dung dich NaOH, HCI, HBr.
Dung Clv phan biét HC1 va HBr hoidc dung AgNO; ciling phan biét duoc AgBri (mau vang)
va AgCI (mau tring).



d) Cho bdn mau thir tic dung v6i dung dich NaxCO; ¢6 hai méu thir ¢6 phan tng tao
két tha 1a CaCl¥, va Mgl,.
Phén biét hai mau thir CaClY, va Mgl bang Cl.
Con lai phan biét NaF va KBr ciing bang Cl..
5.5 Hudng dan:
Lay tung lugng mudi nho dé 1am thi nghiém:
- Hoa tan vao H»O, tao thanh 2 nhom:
+ Nhom I : Tan trong H>O 1a NaCl va AICI3
+ Nhom 11 : Khong tan 18 MgCO3; va BaCOs3
- Pién phan dung dich cac mudi nhom I (c6 mang ngan) :

2NaCl + 2H,O — PPesmingnean o INaOH + CL T+ H, T

2AICL; +6H,Q —PPesmingnzn o 9 AJ(OH)34 + 3CLT + 3H, T

Khi két thuc dién phan, & vung catot ctia binh dién phan nao co két tia keo xuat hién, do 1a
binh chira muo1 AICls, binh kia 1a NaCl.
- Thu khi H» va Cl, thyc hién phan tung :

Hz + Cl, — 2HCI
Hoa tan mudi nhém II vao dung dich HCI :

MgCOs + 2HCl —» MgCl, + CO,T + H,0

BaCO; +2HCl — BaCl, + CO,T + H:0
Pién phan dung dich NaCl (c6 mang ngan) dé thu dung dich NaOH.
Dung dung dich NaOH dé phan biét mudi MgCl, va BaCl,. Tir d6 tim dugc MgCOs va
BaCOs :

MgCl, + 2NaOH — Mg(OH)24 + 2NaCl

BaCl, +2NaOH — Ba(OH); + 2NaCl
5.6 Hudng dan:

- Ta nho 1an luot mot mau thir vao ba mau thir con lai dén khi nao théy 2 mau thir nho

vao nhau bién thanh mau hong thi cip d6 13 dung dich NaOH va phenolphtalein. Con lai 1a
dung dich NaCl va dung dich HCI. Chia 6ng nghi€ém c6 mau hong thanh hai phan. Lay hai

mau thir dung dung dich NaCl va dung dich HCI, mdi mau thtr d6 vao mot éng nghiém mau



hong, miu nao lam mau hong mat di 1a dung dich HCI (vi axit trung hoa hét NaOH, nén méi
truong trung tinh, phenolphtalein khong d61 mau). Ta phan bié¢t dugc dung dich HCI va dung
dich NaCl.

- Ong nghiém tr mau hong chuyén sang khong mau, luc nay chi chira NaCl va
phenolphtalein. Ta dung n6 dé nhéan biét dung dich NaOH bang cach nho vao mdt trong hai
ong nghiém chua bi€t, ong nghiém nao bién thanh mau hong d6 la NaOH, 6ng con lai la
phenolphtalein.

5.7 Hudng dan:

- Hoa tan mudi 4n vao nudc cat.

- Thém BaCl, du dé loai ion SO4* & dang BaSO4 két tia tring.

Phuong trinh phan ung:
BaCl; + Na;SO4 — BaSO4d + 2NaCl
BaCl, + MgS04 — BaSO4l + MgCl,
BaCl, + CaSOs4 —> BaSO4d + CaCl,

- Loc bo két tua BaSOs.

- Thém Na,COs du dé loai ion Mg?*, Ca?*, Ba?*y,
MgCl, + Na,CO3; — 2NaCl + MgCOsd
CaCl, + Na,CO3 — 2NaCl + CaCOsd
BaCl, + Na;COs — 2NaCl + BaCOs{

- Loc bo két tia MgCO3, CaCO3, BaCO:s.

- Thém dung dich HCI dé loai bo NaxCOs dur
Na,CO; + 2HCl — 2NaCl + CO,T + H,0

- C6 can dung dich ta thu dugc mudi an tinh khiét.

5.8 Hudng dan:

Dat hoa tri ciia R 1a x va nguyén tir lugng 1a R

Hop chit vé6i oxi ¢ cong thirc RoOx

Hop chét véi hidro c6 cong thirc RHs «



2R

Theo dau bai : 213;—1& - 0,5955
R+8-x
- M = 0.5955
2R +16x
N R— 11,528.x-16
0,809
X 1 2 3 4 5 6 7

R -5,53 | 8,72 | 22,97 | 37,22 | 51,47 | 65,72 | 79,97

nghiém | loai loai loai loai loai loai | nhan

Vay R 1a brom, viét phuong trinh M tac dung véi Bra, 1ap phuong trinh tim cong thirc mudi

M + 2Br, — MBry
2

theo ptpu: M gam (M +y.80) gam
theo dau bai: 4,05 gam 40,05 gam
=  40,05M = 4,05.(M + y.80)
= M = 9y
y 1 2 3
M 9 18 27
nghiém | loai loai | nhan

Vay M 1a nhom
= Cong thtrc ctia mudi 13 AlBr3
Hudng dan:
Ki hiéu M, X lan luot 14 khbi luong nguyén tir ciia kim loai M va phi kim X, n 1a hoa tri

cua kim loai.

MX, —NC 5 Moy %XZT (1)

(mol) x X —



MX, + nAgNO; — M(NO3), + nAgXy (2)

(mol) x mol nx mol
HCl + AgNO; — AgCHN + HNO;
(mol) 0,1x1=10,1 0,1
Khéi luong két tia AgX 1a : 25,83 - (0,1 x 143,5) = 11,48 (g)

0,896

n, CO trong mudi A : = 0,04 (mol)

nagx thu dugce (phuong trinh 2) = 0,08 (mol)

11,48
MAgX = m = 143,5

X=143,5-108=35,5;X1aCl
Vay mudi A c6 cong thire tong quat MCL.
5.10 Hudng dan:
a) Phuong trinh phan ing ctia NaX va NaY véi AgNO:s.
NaX + AgNO; — AgX{ + NaNO;s

a a
NaY + AgNO; — AgY + NaNOs
b b

- Lap hé phuong trinh (goi s6 mol NaX: amol; s6 mol NaY: bmol)
(23+X)a+(23+ Y)b =31,84 } - {(a +b)(23 + X)=31.84
(108+X)a+(108+ V)b =5734] 7 |(a + b)(108 + X)= 57,34
=  X=83,13
ViX<X<YeX<83,13<Y
— X =80<80,13 nén X la brom va Y =127 > 83,13 nén Y ld iot.
Cong thirc ctia 2 mubi la: NaBr va Nal.
b) = mnas: = 0,28 x 103 = 28,84 (g)
mya = 0,02 x 150 =3 (g)
5.11 Huéng dan:



a) Goi cong thirc phan tu mudi ctia kim loai M héa tri II va phi kim X hoa tri I 1a MXo.
MX, + 2AgNO; — 2AgXd + M(NOs),
MX, + Fe —> Ml + FeXe
Dua vao phuong trinh phan g rut ra:

0,16.M, +178
2,87

M

Vi X 14 phi kim hoéa tri I va mubi AgX 1a két tia trang = X 1a nguyén t6 halogen trir F.

Nguyén t6 halogen:
Cl Br I
Mx : 35,5 80 127
M : 64 66,5 69,1
Chon loai loai

Chon Mx=35,5= XIlaClvaMuy=64 = MlaCu

Cong thirc phan t¢r mudi 1a CuCl.

b) S6 mol cua 1/2 luong mubi ban dau 1a:

a= 016 _ 0,02 (mol)
64 - 56

(a 1a s6 mol MgXs trong 1/2 luong mubi ban dau)
Khéi lwong mudi CuCl, ban dau:
m=2x (0,02 x 135) =54 (g)
5.12 Hudng dan:
2) n,,.0, =0,2.0,15=0,03
Céc phuong trinh phan ing:
NaX + AgNO; — NaNOs; + AgXl
NaY + AgNO; — NaNO; + AgY{
Ap dung dinh luat bao toan khéi luong ta cé:

MA + m o, = Myuno, T Miét tia



2,2 +0,03.170 = 0,03.85 + My i
Miét ia = 4,75 (g)

b) DPitX>M>Y

= NaM + nAgNO; — NaNO; + AgM <

Nyeno, =Ny = 0,03

= 4,75 ~158,3

AeM 003

= M =1583-108 =503

X va Y 1a cac halogen lién tiép, vay d6 phai 1a brom (M = 80) va clo (M = 35,5)
5.13 Huéng dan:

bat ki hi¢u kim loai 1a B.

bat ki hiéu halogen 1a X.

Cong thtrc ciia mudi sé 1a BX,

BX, + AgNO; — nAgXl + B(NO3),

27g 574g

= 13,5¢g 28,7
BX, —%“, B + nX
13,5¢g 64g 7,1lg

Trong 13,5 (g) BX. c6 7,1 (g) X, vay trong 28,7 (g) AgX cling chic6 7,1 (g) X
= mag= 28,7-7,1=21,6 (g) = nag= 0,2 (mol).
Trong AgX ti 1& két hop theo s6 mol nag: nx=1: 1 = nx = 0,2 (mol).

7,1

M, =355
Suy ra X la clo
BCl, + nAgNO; — nAgCH + B(NO3),
0,2

(mol) 0,2

n



13,5
0,2
n

MBCln =

=67,5n

=  MV¥s+355n=67,5n; Ms=32n
*Néun=1 Mg = 32 (loai)
*Néun=2 Mg =64 = BlaCu.

5.14 Huéng dan:
Khi suc khi Cl, vao dung dich chtra hdn hop & mudi NaF, NaCl, NaBr chi ¢6 NaBr tac dung.
Pit s6 mol hdn hop ban dau: NaF : a (mol) ; NaCl: b (mol); NaBr: ¢ (mol).
Viét cac phuong trinh phan Gmg va 1ap hé phuong trinh.

42a+58,5b +103c = 4,82

42a+58,5b +58,5¢c =3,93
bre 4305 0o

2 1435

Giai hé phuong trinh ta co:

a=001 - %my, = 2042 _ 6087 hay 8,7%
b= 0,04 - %m, ., = 2083 _ 5 485 hay 48,5%
. 0,02x103

c=0,02 > %my,, = = 0,427 hay 42,8%

b

5.15 Huéng dan:
Pit s6 mol NaCl: a (mol); NaBr: b (mol); Nal: ¢ (mol)
a) Cac phan trng v6i brom du:
2Nal +Br, — 2NaBr+D
¢ mol ¢ mol
Hon hop A: 58,5a+ 103b + 150c = 5,76
sau phan trng v61 brom: 58,5a + 103 (b + ¢) = 5,29
= 47¢=047



* Céac phan tng véi Cl,
2NaBr + Cl, — 2NaCl + Br
2Nal +Clo - 2NaCl+ I,
(mol) 0,01 0,01

Néu Cl, chi phan g v6i Nal thi khéi lwong hdn hop mudi sau phan tng véi
Cl: 1a

5,76 - 1,5 + 0,585 = 4,845g.
Theo dé bai hdn hop sau phan tmg chi ¢6 3,955 (g). Vay Cl di phan tng v6i ca NaBr.
Mhdn hop = 3,955 (g), trong do c6 0,05 (mol) NaCl va con lai 1a NaBr.

3,955-0,05x58,5
103

NNapr CON lai = = 0,01 (mol)

Tinh s6 mol NaBr tham gia phan tng.
1 mol NaBr thay thé bang 1 mol NaCl khéi luong giam 44,5 g.
x mol NaBr thay thé bang x mol NaCl khéi luong giam 4,845 - 3,955 = 0,89 (g)

0,89
X =
44,5

=

=0,02

S6 mol NaBr ¢6 trong 5,76g = 0,02 + 0,01 = 0,03

L _576-309-15 _ 1,17
nact 58,5 58,5

=0,02

% theo khéi luong
NaCl: 20,3%; NaBr: 53,66%; Nal: 26,04%
5.16. Huéng dan:
NaCl + AgNOs3; — AgCl + NaNOs3

(mol) a a a

NaBr + AgNO3; — AgBr + NaNO;
(mol) b b b

170a - 143,5a = 188b - 170b

26,5a=18b

a
b 26,5



my, 18x585 1053

my, 265x103 27295

%NaCl = 317053

x100% = 27,84%

b

%NaBr =100 - 27,84 = 72,16%

5.17 Hudng dan: Dit thé tich ciia amoniac 1a V
Binh cau chira hidroclorua 13 3V
z V sau khi tron = 4V
Phuong trinh phan ing:
NH3 + HCl - NH4Cl

phan tmg theo ti 1& 1:1 vé sé mol < theo ti 1& 1:1 vé thé tich

= Sau phan g lugng HCI con du 2V ol

b

[HCl] = 2V _o03Mm
22.4.4V

[NH,CI]= ﬁ =0,01116M

5.18 Huéng dan: Cac phan tng khi nhiét phan:

2KClO, —»2KC1+30, T (1)
Ca(Cl0;), — CaCl, +30, T )
Ca(Cl0), - CaCl, +0, T (3)
(CaCl, —~—CaCl,)

(KCl—— KCl)

CaCl, +K,CO, - CaCO, I +2KCl (4)
Tinh:

Lo 17,472
% 224

Neye, =N co, = Negeo, =0,36 . 0,5=0,18 (mol)

=0,78 (mol)



a) Khéi luong két tia C = 0,18 . 100 = 18 (g)

b) Goi x va y 1 s6 mol KCI1Os va KCl trong A.

Theo dinh luat bao toan khéi luong

83,68 —0,78.32-0,18.111

tong sd mol KCltrong B=x+vy =
8 8 Y 74,5

(trong d6 32 va 111 1a KLPT cta O va ctua CaCly).
Mat khac :

x+y+0,18.2:?y

Giai h¢ phuong trinh, ta c6: x = 0,4

Vay % KClO, = 04.122,5.100 58,55%

83,68

5.19 Huéng dan: Lugng NaCl nguyén cht:
1000kg x 89,5% = 895kg
Luong HCI thu dugce theo 1i thuyét :
2NaCl + H2SO4 — NaxSO4 + 2HCI
585¢g 36,5¢
895kg x = 558,42kg
Lugng HCI thu dugc theo thuc té:
1250 1it x 1,19kg/lit x 37% = 550,375 kg
Hiéu suat ctia qué trinh diéu ché:

H% = 229373 1009% = 98.55%

b

5.20 Huéng dan:
2KClO; —“ 5 2KCl+30,T
(mol) a a
4KCl03; —“ 5 3KClO4 + KCl

(mol) b b

4

(b)

=0,52



735

+h=-""""=06
1225

b_335_ 45
4745

%:0,15:b=0,2véa=0,4

%m phan huy theo (a) : 12275—X04 =60,67%

%m phan huy theo (b) : 33,33%
5.21
MnO, + 4HCI — MnCl, + CI,T + 2H,0

1 mol 4 mol 1 mol
0,02mol 0,08 mol 0,02 mol

S6 mol MnO, da dugc hoa tan trong axit clohidric 1a :

1,74
87

2x 2(())0 — 0,4(mol)

=0,02 (mol)

S6 mol HCI c6 trong dung dich 1a :

Nhin vao phuong trinh phan tng, ta thiy 1mol MnO, tac dung vé1 4 mol HCI tao nén 1mol
MnCl,. Vay 0,02mol MnO, da tac dung v61 0,08mol HCI tao nén 0,02mol MnCl,.

S6 mol HCI con lai trong dung dich 1a : 0,4 - 0,08 = 0,32 (mol)

Nong d6 ciia HCI con lai trong dung dich 1a :

g = 0:321000

=1,6(mol/l
200 (mol/l)
Nong d6 cua MnCl, trong dung dich Ia :

_ 0,02x1000
MnCl, 200

5.22 Hudng dan:

=0,1 (mol/l)

4HC1+ MnO, — MnCl, +Cl, T +2H,0 (1)
3Cl, +2Fe — 2FeCl, (2)

Theo (1)



1 1
Ny, = ZnHCI = R 2=0,5 mol

Co:np.= % =0,5 mol

Theo (2) : Néu Fe phan tmg hét thi can :

Ny, = %nFe = % .0,5=10,75 mol

Ma (Cl, (1) = 0,5 mol < 0,75 mol
= Luong Cl, thu duoc sau phan ung (1) khong du hoa tan 28 (g) Fe.

5.23 Hudng dan:

Céc phuong trinh hoa hoc
2A1 + 6HClI — 2AICI; +3H,T (1)
(mol) x 1,5x
Mg + 2HCI — MgCl +H,T )
(mol) y y

Pit x, y 1an lugt 13 s6 mol cua Al va Mg trong hdn hop, theo bai ra ta c6:
27x + 24y =7,8 (1)
(1,5x + y)2 =0,8 (II) giairatadugcx=0,2,y=0,1
Véy m, =0,2x27=5,4(g) va m,, = 0,1x24 =24 (g).
5.24 Hudng dan:
a) Cac phan tng nhiét phan
2KCIO, —— 2KCl1+ 30,1 (1)
2KmnOs —“— K,MnO, + MnO, + O,1(2)

Goi n 14 tong s6 mol O, thodt ra tir (1) va (2). Sau khi tron n mol O, v&i 3n mol khong khi
(trong do c6 3?n =0,6n mol OZVQ%-?)H =24nmol N,) ta thay tong s6 mol 0, bang (1 + 0,6) n =

0,528

1,6n. Vi s6 mol cacbon = =0,044, va theo diéu kién bai toan, sau khi ddt chdy thu duogc hdn

hop 3 khi, nén ta c6 2 trudng hop:

Truong hop 1: Néu oxi du, tic 1,6n > 0,044, thi cacbon chi chay theo phan Ung




C+0,— CO, 3)

0,044.100

=0,192
22,92

ldc nay tong s6 mol khi sau phan tng bing

Cac khi gém: oxi du, nito, CO,
= (1,6 n-0,044) + 2,4n + 0,044 = 0,192
0,192
n=

=0,048 (mol)

Khdi lugng m AT khdi lugng chat ran con lai + khdi lwong oxi thoat ra.

08941003 a5 - 12,53 0

M 8,132
Truong hop 2: Néu oxi thiéu, tirc 1,6n < 0,044, thi cacbon chay theo 2 phan tng:
C+0, » CO, 3)

2C+0,— 2CO 4)
Cac khi trong hdon hop c6 N, (2,4n), CO, (n') va CO (0,044 - n').
Nhu vay tong sé6 mol khi = 2,4n + 0,044. Theo cac phan tng (3), (4) thi

n02 = 1’6n = n'+w

22,92
100

Giaira co n= 10,0204

0,894.100
Vaym, =03,

—n'=3,2n-0,044 = (2,4n +0,044)

+0,0204 .32 =11,647(g)

b) Tinh % khdi lugng cac chét trong A.

Theo phan tng (1): n =122,5.0,012=1,47 (g)

KCIO,
Pbi véi truong hop 1:
1,47.100

%KCIO, = =11,7%

2

— %KMnO, =100-11,7 = 88,3%

Pbi véi trudng hop 2:



%KCIO = 1,47.100 =12,6%
11,647

b

— %KMnO, =100-12,6 = 87,4%
5.25 Hudng dan: Cac phan tng hoa hoc:
NaCl + H,S0, — NaHSO, + HCI

1 mol 1 mol
x =2,4 mol 2,4 mol
4HCI + MnO, — MnCl, + 2H,0 + CI, 7T
4 mol 1 mol
2,4 mol 0,6 mol
3C1, + 2Fe — 2FeCl,
3 mol 2 mol

0,6 mol 0,4 mol

22,4

S6 mol Fe can tac dung véi clo la: . =0,4 mol

Theo ba phuong trinh phan @ng trén ta thiy 2 mol Fe phan tmg véi 3 mol Cl, ; 1 mol Cl, duoc
tao nén tur 4 mol HCI va 1 mol HCI1 dugc tao nén tir 1 mol NaCl. Vay 0,4 mol Fe phan Uing voi
0,6 mol Cl, ; 0,6 mol Cl, dugc tao nén tur 2,4 mol HCl va 2,4 mol HCI dugc tao nén tir 2,4 mol
NaCl.
Khéi lwong NaCl ¢é trong mudi dn cong nghiép 1a :

58,5.2,4=140,4 (g)
Ham lugng phan tram cta NaCl trong mudi an cong nghiép 14 :

140,4 <100

=70,2%
200



Chuong 6
NHOM OXI - LUU HUYNH

A. BAI TAP CO LOI GIAI
6.1  Trong tu nhién oxi c¢6 3 dong vi bén "0 70 va ;0. Nguyén tur khéi ciia oxi trong
bang tuan hoan 13 15,999. Tai sao ¢6 sy mau thuin nay.
6.2  Cb 5 lo dung khi riéng biét cac khi sau: Oa, Clp, HCI, O3, SO,. Lam thé nao dé nhén ra
tung khi?.
6.3 Mot hop chét duoc tao thanh tir cac ion M* va Xo?. Trong phan tir cia MaXa ¢6 tong sd
hat proton, notron va electron la 164. Trong d6 s6 hat mang dién nhiéu hon hat khong mang
dién 1a 52. S6 khdi cia M 16n hon s6 khéi cua X 12 23 don vi.

Tong so hat electron trong M*™ nhiéu hon trong X» 12 7 hat.

- X4c dinh cac nguyén t6 M, X va viét cong thiic ctia phan tir Mo X,

- Viét cdu hinh electron (dang chit va dang obitan) ciia nguyén t6 X
6.4  Cho 100 lit hdn hgp A gom Ha, Oa, Na. Pem d6t hdn hop roi dua vé nhiét do va ap suat
ban dau, sau khi cho HY>0 ngung tu thu dugc hdn hop B c6 thé tich 64 lit. Tron vao B 100 lit
khong khi (20% thé tich O) roi d6t va tién hanh tuong tu trén thi thu duoc hdn hop C ¢ thé
tich 128 lit. Hiy xac dinh thé tich cic chét trong hdn hop A, B, C. Biét cac thé tich do cung
diéu kién.
6.5  C6 4 lo mat nhan dung 4 dung dich : HCI, HSO4, BaCl,, Na,COs, hiy nhén biét 1o nao
dung dung dich gi ma khong duoc ding bat cir thude thir ndo.
6.6 Mot loai mudi an co 1an tap chat CaClo, MgCla, Na;SO4, MgSOa, CaSOs. Hay trinh bay
cach loai cac tap chat dé thu duoc mudi an tinh khiét.
6.7  Chi diung quy tim lam thé nao dé phan biét duoc dung dich cac chat sau day: Na:SOu,
Na>COs3, NH4Cl.
6.8 Co 6 lo khong nhan dung riéng biét ting dung dich sau: K>COs3, (NH4)2SO04, MgSO4,
Al(SO4)s, FeSO4 va Fex(SO4)s. Dung dung dich xut hiy nhan biét dung dich trong mdi 1o?
6.9 Dung dich A chita cic ion : SO4*, SOs%, COV3>. Bang nhitng phan tmg héa hoc nao c6

thé nhan biét timg loai anion c6 trong dung dich.



6.10 Cho mot lugng CusS tac dung hoan toan voi dung dich HNO3 dun nong. Phan Gng tao
thanh dung dich A; va lam giai phong ra khi A, khong mau, bi héa nau trong khong khi. Chia
A1 thanh 2 phan. Thém dung dich BaCl, vao phan 1, thay tao thanh két tia trang As; khong tan
trong axit du. Thém luong du dung dich NH; vao phan 2, dong thoi khudy déu hon hop, thu
dugc dung dich A4 c6 mau xanh lam dam.

a) Hay chi ra A1, Az, Az, Asla gi?

b) Viét cac phuong trinh phan tng trong cic qua trinh hoa hoc vira néu trén.

6.11 Cho biét tong s electron trong anion AB3? 13 42. Trong cac hat nhan A ciing nhu B s6
proton bang sd notron.

a) Tinh s6 khéi cua A, B

b) Viét cau hinh va su phan b electron trong céc obitan ciia cic nguyén tir A, B.

6.12 Hai nguyén td A, B c6 céc oxit & thé khi twong tng 1a AOyn, AOm, Bm va BOi. Hon hop
(I) gdm x phan tr gam AO, va y phan tir gam AOn c6 khéi lugng phan tir trung binh 1a 37.6.
Hdn hop (II) gdm y phan tir gam AOs va x phan tr gam AOw c6 khéi lwong phan tir trung binh
13 34,4. Biét ti khdi hoi ctia Bm so v6i BO; 12 0,8 va x <.

a) Xac dinh cac chi s6 n, m, i va ti s6 x/y.

b) Xéc dinh cic nguyén té A, B va cac oxit clia chiing.

¢) Cho biét tinh tan cua cac chét trén trong nudc va tinh chat héa hoc co ban cta cac dung
dich cua ching.

6.13 D6t chay chat X bang O vira du ta thu duoc hon hop khi duy nhat 1a CO, va SO,V ¢o ti
khdi so véi hidro bang 28,667 va ti khéi hoi ctia X so v6i khong khi nho hon 3. Xéac dinh cong
thirc phan tur cua X.

6.14 Cho mot luong chit A tac dung hét v6i mot lugng dung dich HvovwSO4 vira du, tao ra
chat B, C va 7,458 lit khi D ¢ 30°C, 1 atm. O cung nhiét do, ap suat, ti khéi hoi cta D so voi
hidro bang 2,286 lan ti khdi hoi ctia nito so véi hidro.

a) A, B, C 1a chat nao? Viét phwong trinh phan tng cu thé cho qua trinh trén. Biét rang
trong cac phan Gmg d6 cac chat déu c6 hé s6 nhu nhau trong cic phuong trinh; A ¢ thé 1a mot
trong cac chat K,CO;, K2SOs, KHCO;, KHSO:.

b) Tinh khéi luong cac chat: A, B, C va HY2SO4 nguyén chit.

6.15 Trong mot binh kin dung tich khong doi chira a mol SOz, a mol O, va mdt it bot xuc tac

V20s; &p suat va nhiét d trong binh 1a P atm va t°C. Nung néng binh mot thoi gian, sau do



dua nhiét do binh vé t°C, ap suit trong binh liic nay 1a P’. Lap biéu thtic P theo P va h (hiéu
sudt phan tmg). Hoi P’ ¢6 gia tri trong khoang nao, biét rang & t°C cac chat déu ¢ thé khi.
6.16 Cho m gam hdn hop bot Fe va S véi ti 1é s6 mol sat bang 2 lan sé mol luu huynh, roi
dem nung (khong c6 oxi), thu duoc hdn hop A. Hoa tan A bang dung dich HCI du thu duogc
0,4 gam chat ran B, dung dich C va khi D. Syc khi D tir tir qua dung dich CuCl, du thay tao ra
4,8 gam két tua den.

a) Tinh hiéu suit phan tng tao thanh hdn hop A (theo S). Tinh m.

b) Cho dung dich C tac dung vi HoSOu4 dic, nong du. Tinh thé tich khi thoat ra & diéu
kién tiéu chuan.
6.17 Cho a gam hdn hop gém FeS, va FeCOj; véi s6 mol bang nhau vao mét binh kin chira
luong du oxi. Ap suat trong binh 13 p; atm. Pun néng binh dé phan tng xay ra hoan toan roi
dua binh vé nhiét 46 ban dau, 4p suat khi trong binh lac nay 13 p2 atm, khéi luong chit ran thu
duogc 1 b gam. Biét rang thé tich chat rin trong binh trudc va sau phan tng 1a khong dang ké.
Hay xéac dinh cac ti s6 pi/p2 va a/b.
6.18 Hon hop ban dau SO, va Oz ¢6 ti khéi hoi d6i voi HYY, bang 24. Can thém bao nhiéu lit
02 vao 20 lit hon hop ban dau dé hdn hop méi c6 ti khdi hoi so voi Ha bang 22,4. Thyc hién
phan tng v&i hdn hop méi va xic tic V20s. Hoi sau phan tmg hdn hop c6 khi gi va thé tich
hdn hop 1a bao nhiéu?
(Biét rang thé tich cac khi do trong diéu kién tiéu chuan, hiéu suit phan tng 100%).
6.19 Tur 800 tAn quing pirit sit (F eS,) chira 25% tap chat khong chay, co thé san xuit dugc
bao nhiéu m* dung dich H,SO, 93% (D = 1,83 g/ml) ? Gia thiét ti 1¢ hao hut 1a 5%.

6.20 Hoa tan 0,4 gam SO; vao a gam dung dich H>SO4 10% thu dugc dung dich H>SOq4
12,25%.
a) Tinh a.

b) Thém 10 ml dung dich Ba(OH), 0,5 M vao dung dich thu duoc & trén loc két tia thém tiép
50 ml dung dich NaOH 0,8 M vao nudc loc rdi cho bay hoi thu duoc 6,44 gam chat rin X.
Xéc dinh cong thirc cua X.

c) Ly 48,3 gam X hoa tan trong V ml H,O thu duoc dung dich 8%. Tinh V. ( Dy, =1 g/ml).

B. BAI TAP TU LUYEN
6.21 X, Y la hai nguyén t6 lién tiép nhau trong mot nhom A. Cau hinh e ngoai cung ciia X
la 2p*.



a) Viét cau hinh e va xac dinh vi tri X, Y trong bang tuan hoan.

b) Viét cong thiic e va cong thirc cdu tao ctia phan tir tao nén tir X va Y
6.22 Dung dich hidropeoxit c6 nong d6 30% va khoi luong riéng 1,51g/cm?. Dung dich
hidropeoxit bi phan hiy theo phan ting sau:

2H,0, —*» 2H,0 + 0, T
Tinh thé tich khi oxi thu dugc (dktc) khi cho 100ml hidropeoxit trén phan huy.
Pdp s6: 14,92 lit oxi

6.23 Hon hop khi ozon va oxi c6 ti khdi hoi so véi hidro bang 20. Hay xac dinh thanh phan
phan tram theo thé tich cua cac khi trong hdn hop. Dan 2,24 lit hdn hop khi trén di qua dung
dich KI du. Tinh khéi luong iot tao thanh.
Vo, =50%; Vo, =50%;

Bdp s6:
m; =12,7gam

6.24 Nguoi ta co thé didu ché oxi tir cac chit sau: KMnOs, KCIOs, H,O,, HoO. Hay viét cac
phuong trinh phan tmg minh hoa va so sanh thé tich khi oxi thu duoc (trong cing diéu kién) khi
phan hay cing mot khdi luong chat ban dau.

6.25 Néu hién tuong va viét phuong trinh phan tmg néu c6 khi cho H2SO4 dic tac dung voi
cac chat sau: KMnOs, KC103, H,02, H20..

6.26 Moi 6ng nghiém chira mot trong cac dung dich sau: KI, BaCl,, Na>xCOs, NaxSO4, NaOH,
(NH4)2S04, nudc clo. Khong dung thém chat khac, hay trinh bay cach nhan biét mdi chat trén.
6.27 Cho hén hop gom FeS va CuS véi ti 16 mol 1 : 1 tac dung v6i dung dich HNO; thu
duoc dung dich A va khi B. A tao thanh két taa tring voi BaCly; dé trong khong khi B chuyén
thanh mau nau Bi. Cho dung dich A tac dung véi dung dich amoniac tao ra dung dich A; va
két tia Az. Nung Az & nhiét d6 cao duoc chat rin As. Viét cac phuong trinh phan ung dang
phan ttr.

6.28 Tinh luong FeS; can dung dé diéu ché mot luong SO; du dé tan vao 100 gam Hy SO4

91% thanh oleum chira 12,5% SOs . Gia thiét cac phan tng dugc thuc hién hoan toan.

’

Pdp s6: mres, = 45gam

6.29 Tron 400ml HCI véi 100ml H2SO4 duge dung dich A. bé trung hoa 10ml dung dich A
can 40ml dung dich NaOH 0,4M. C6 can dung dich sau khi trung hoa dugc 1,036 gam mudi
khan.



Tinh nong d6 mol/l ctia dung dich HCI, H>SO4 va ctia cdc mubi trong dung dich sau
trung hoa.
Pdp sé:  [HCI] = 0,875M; [H2S04] = 2,25M;
[NaCl] = 0,14M; [NaxSO4] = 0,09M;
6.30 Hon hop A gdm FeCO; va FeS,. A tac dung voi dung dich axit HNO3 63% (khéi luong
riéng 1,44 g/ml) theo cac phan tng sau:
FeCO, + HNO; —» muéi X + CO, + NO, + H,O (1)
FeS, + HNO, — muéi X + H,SO, + NO, + H,O )
dugc hdn hop khi B va dung dich C. Ti khdi cua B d6i v6i oxi bang 1,425. Dé phan g vira
hét véi cac chat trong dung dich C can dung 540 ml dung dich Ba(OH), 0,2M. Loc lay két taa,
dem nung dén khdi lugng khong d6i, duogc 7,568 gam chit rin (BaSO4 coi nhu khong bi nhiét
phan). Cac phan ing xay ra hoan toan.
a) X 1a mudi gi ? Hoan thanh cac phuong trinh phan tng (1) va (2).
b) Tinh khéi lwong ting chét trong hdn hop A.
¢) Xéac dinh thé tich dung dich HNOs d3 dung (gia thiét HNO; khong bi bay hoi trong
qua trinh phan ung).
Mo, = 4,64 (2)
Ddp 56:{ m, =096 (g)
Vino, = 23,89 (ml)
6.31 Dun néng hdn hop gdm 5,6 gam bot sit va 3,2 gam bot luu huynh sau phan tng thu
duoc hon hop A. Cho A tac dung véi dung dich HCI du thu duoc 2,24 lit hdn hop khi B va m
gam chat rin C. Cho biét ti khdi hoi ctia B so véi hidro 1a 13.
a) Xac dinh thanh phan phan trim theo thé tich cta céac khi trong B.
b) Tinh hiéu suit cta phan Gmg sit va lwu huynh; tinh gia tri cia m.
M { Vst =75%;VH2 =25%;
H=75%; m. =0,8gam
6.32 Tur 100 tAn quing pirit sit (FeS2) chira 15% tap chat khong chay, c6 thé san xuat dugc
bao nhiéu m? dung dich HSO4 98% (d = 1,84) ? Gia thiét i 1¢ hao hut 1a 10%.

A - 3
Ddp so: VvV 1,50, 98% ~ 69,3m



6.33 Cho 9,52 gam hdon hop Na»SOs, NaxSO3 va NaHSO; tac dung véi dung dich HaSO4
loang du, thu dugc 1,008 lit khi A (dktc). Mat khac 9,52 gam hon hop trén phan Gng vura du
v6i 72 ml dung dich NaOH 0,5M.

1- Tinh khéi lwong mdi chat trong 9,52 gam hdn hop trén.

2- Khi A 1am mat mau vira di 200 ml dung dich nudc brom. Tinh néng d6 mol/l cua dung

dich nuéc Br, da dung?

D sé- My, 50, = 4,042g; My, 50, = 1,134¢;
D SO. M50, = 3,744g; CMBrZ = 0,225M.
C. BAI TAP TRAC NGHIEM

6.34. Khi cho 20 lit khi oxi di qua mdy tao ozon, c6 9% thé tich oxi chuyén thanh ozon. Hoi
thé tich khi bi giam bao nhiéu lit? (cac diéu kién khac khong thay doi)
A. 2 lit B. 0,9 lit C. 0,18 it D. 0,6 lit
6.35. Trong phan ing
2H,0, - 2H,0 + O,
Phét biéu nao sau ddy dung khi n6i vé phan tir H,0,?
A. La chat oxi hoa
B. La chét khir
C. Vira la chat oxi hoa, vira 1 chat khr.
D. Khong 14 chat oxi hoa, khong 1a chat khir
6.36. O phan mg nao sau diy H.0» vira dong vai trd chit oxi hoa, vira dong vai tro chat khi?
A. H;O, + 2KI — I, + 2KOH
B. Ag:0 + H20: — 2Ag + H,0 + 02
C. 2H,0; —» 2H,0 + O
D. H2O; + KNO; = H>O + KNOs
6.37. Cho nd hdn hop gom 2ml hidro va 6ml oxi trong binh kin. Héi sau khi n6, dua binh vé

nhiét do phong, néu gitt nguyén ap suat ban dau, trong binh con khi nao vai thé tich bang bao
nhiéu?
A. 4ml O, B. 2ml O; C. Iml H; D. 5ml O

6.38. Néu 1 gam oxi ¢c6 thé tich 1 lit & ap suat latm thi nhiét d6 bﬁng bao nhiéu?



A.35°C B. 48°C
C. 117°C D. 120°C
6.39. Cap chat nao sau ddy c6 phan tram khéi luong ddng nhu nhau?
A. CuzS va CuxO B. CuS va CuO
C. CuzS va CuO D. Khéng c6 cdp nao.
6.40. Dung 300 tan quing pirit (FeS2) c6 14n 20% tap chit dé san xuét axit HoSOs c6 ndng do
98%. Biét rang hi¢u suat phan img 1a 90%. Khoi lugng axit HoSO4 98% thu dugc la
A. 320 tan B.335tan  C.350tan D. 360 tan
6.41. Pt chay hoan toan 8,96 lit H,S (dktc) trong oxi du, roi din tit ca san pham vao 50 ml
dung dich NaOH 25% (D= 1,28). Nong d0 % mudi trong dung dich la
A. 47,92% B.42,96%  C. 42,69% D. 24,97%
6.42. Cho so do cua phan Gng
H>S + KMnO4 + H2SO4 — H2O + S + MnSO4 + K2SO4
Hé s cua cac chat tham gia phan tng 13 ddy sd ndo trong cac diy sau?
A.3,2,5 B.5,2,3 C.2,2,5 D.5,2,4
6.43. Cho céc chat va ion sau CI-, NasS, NO», Fe?*, SO», Fe**, NO3, SO;~, SO3, Na, Cu. Day
chat va ion nao sau day vira co tinh khir, vira c6 tinh oxi hoa?

A. CI', NaS, NO,, Fe?*" B. NO», Fe*", SO», Fe**, so2-

C. NazS, NazS, NO3, NO; D. CI, NasS, Na, Cu
6.44. Diy chét va ion ndo sau day chi thé hién tinh khir trong cac phan ing hoa hoc?

A. HSvaCl B.NH;varl

C.Nava S* D. Fe** va CI
6.45. Tinh chit dic biét ctia dd HoSO4 dic, néng 1a tac dung duoc véi cac chat trong diy nao
sau day ma dd H,SO4 loang khong tac dung?

A. BaCl, NaOH, Zn B. NHi, MgO, Ba(OH),

C. Fe, Al, Ni D. Cu, S, Ci12H2011 (dudong saccarozo)

6.46. Cho 21 gam hon hop Zn va CuO vao 600 ml dung dich H,YSO4 0,5mol/L, phan tng vira
du. % khdi lugng ciia Zn ¢6 trong hdn hop ban dau 1a



A. 57% B. 62% C. 69% D. 73%

6.47. Hai binh cau c6 thé tich bang nhau. Nap oxi vao binh thir nhat. Nap oxi di dugc ozon
héa vao binh thtr hai. Nhiét do va ap suét ¢ hai binh nhu nhau. Dt hai binh trén hai dia can
thdy khéi lwong cua hai binh khic nhau 0,21 gam. S6 gam ozon c6 trong binh oxi di duogc

ozon hoda la
A. 0,63 B. 0,65 C. 0,67 D. 0,69

6.48 Dé trir nAm thuc vat, nguoi ta dung dung dich CuSO4 0,8%. Luong dung dich CuSO4
0,8% pha ché duge tir 60 gam CuSO4.5H,0 la:

A. 4800 gam B. 4700 gam C. 4600 gam D. 4500 gam

D. PAP AN VA HUONG DAN GIAI BAI TAP

7.34. D 7.35. C 7.36. C 7.37. D 7.38. C

7.39. C 7.40. D 741. B 742. B 743. B

744. C 7.45. D 7.46. D 747. A 748. A

6.1 Huéng din:
Trong tu nhién oxi c6 3 ddng vi bén %0, 70 va ;0. Nguyén tir khéi cta oxi trong bang hé
thong tuan hoan 1a 15,999. Piéu mau thuin niy xay ra do sy hut khéi. Khi hinh thanh hat nhan
nguyén tir, mot phan khdi lugng cta cac hat proton va notron da chuyén thanh ning luong.
Theo cong thirc ciia Anhxtanh:
E = mc?, trong d6 E 1a nang luong, m 1 khéi luong va c 13 tbe do cua 4nh sang.
6.2 Huéng din:
Khi C1Y> ¢6 mau vang lyc nhat.
Dung gidy tam hd tinh bot va dung dich KI nhan biét dugc Osv:
O3 + 2KI + H.0 - Oz + 1> + 2KOH
I> 1am ho tinh bot chuyén mau xanh.
Dung quy tim 4m nhén biét duoc HC1 va SO2. Con lai 1a khi O».
- Phan biét lo khi HCI va SO; bang dung dich nudc brom. SO, 1am mét mau dung dich brom.
SO, + Br, + 2H,0O — 2HBr + H2SO4
6.3 Hudng dan:



. Z hY A , A V hY A ~A u ~ 2 .
Goi p, z, n la so proton, so electron va so0 notron trong mét n én tt M
p’, z’, n’ 1a s0 proton, so electron va sd notron trong mdt nguyén tu X.

Theo diéu kién bai toan ta c6 phuong trinh:

22z+n)+2(2z +n’) =164 (1)
(4z+4z’)-2(n+n’)=52 (2)
(z+n)-(z+n’)=23 3)
2z+n-1)-2Q2z2+n’)+2=7 (4)

Giai hé (1), (2), (3), (4) tadugc z= 19 = M la kali: z’ = 8§ = X 1a oxi.
Cong thirc phan tir cia hop chat 1a KOs

Céu hinh electron ciia nguyén td X

™ ™ NPT T
1s? 2s? 2p*

O

6.4 Huéng dain:
Phan tng : 2H> + Oz — 2H20 16ng (1)
Sau lan phan tmg (I) hdn hop c6 thé tich giam : 100 - 64 = 36 (lit)
Suy ra Vi, (da phan ung) + 2 Vo, (da phan ung) = 36 (lit)
Trong do Vi, (da phan ing) =2 Vo, = 24 (1it)
Sau lan phan tmg (IT) hdn hop co thé tich tiép tuc giam:
100 + 64 - 128 =36 (lit)
Chimg t6 trong B con Hy du, suy ra OV, trong hdn hop A c6 12 (lit) va di phan tng hét.
O lan phan tng (I1):
Vi, (cling phan tng) = 24(lit)
V,, phan tmg = 12(lit)

Ma V,, trong 100 (lit) khong khi = %: 20 (lit) > 12 (lit) YO, phan @mg, chimg to sau

phan tng (IT) H da hét, vi Oz du.
V,, du = 8(lit)



vy sau 2 lan phan (g V,, : 24 + 24 = 48 (lit)

Két luan : hh A ¢6 : 48 (lit) Hz ; 12 (lit) O2; 40 (lit) N2
hh B c6 : 24 (lit) HY» ; 40 (lit) N»

hh C c6 : 8 (lit) Oz du; 120 (lit) N»

6.5 Huéng dain:

Lan luot cho mau thir tac dung v&i ba mau thir con lai ta c6 két qua :

HCI H>S04 BaCl, Na,COs
1 | HCI CcO,T
2 | HaSO4 BaSO44 | CO,T
3 | BaCl BaSO4l BaCOs!
4 |NaxCO; |CO,T Cco,T BaCO;s4

Dua vao bang trén ta thay khi cho mot mau thir nhé vao 3 mau thir kia s& xay ra mot trong bén
truong hop. Trong cac trudng hop trén, duy nhat chi c6 NaCO; hai lan thir c6 khi va mot lan
c6 két thia. BaCly ¢6 hai 1an thir c6 két tiia. HoSO4 vao 3 mau thir con lai, mot 1an c6 két tia
va mot 1an co khi bay ra. HCl vao 3 mau thir con lai, chi c6 mét 1an c6 khi bay ra.
H,S04 + HC1 — dung dich trong subt.
H,SO04 + BaCl, — BaSO44 + 2HCI
H>S04 + NaxCO3; — NaxSOs + CO,T + H,0
6.6 Huéng dan:
- Hoa tan mudi 4n vao nudc cat.
- Thém BaCl, du dé loai ion SO4> ¢ dang BaSO4 két tia trang.
Phuong trinh phan tng:
BaCl, + Na;SO4 — BaSO4d + 2NaCl
BaCl, + MgS04 — BaSO4l + MgCl,
BaCl, + CaSO4 — BaSO4l + CaCl
- Loc bo két tua BaSOs.
- Thém NayCOj5 du dé loai ion Mg?*, Ca?*



MgCls + Na>CO3; — 2NaCl + MgCOs4
CaCl, + Na,CO3; — 2NaCl + CaCOsd
- Loc bo két tia MgCO3, CaCO:s.
- Thém dung dich HCI dé loai bo NaxCO; dur
Na,CO; + 2HCI — 2NaCl + CO,T + H,0
- C6 can dung dich ta thu dugc mubi an tinh khiét.
6.7 Huéng dain:
Cho mot mau quy tim vao cac mau thir, mau thir nao lam quy tim hoa xanh 1a dung dich
NaxCOs3, quy tim hoa do 1a dung dich NH4Cl, quy tim khong d6i mau 1a Na>SO4 vi:

Na>COs 1a mubi cta bazo manh (NaOH) axit yéu nén thay phan tao ra dung dich c6 tinh

bazo.
NaxCOs3 + H O = NaHCOs + NaOH
NH,4CI 1a mudi cua axit manh (HCI) va bazo yéu nén thuy phan tao ra dung dich c6 tinh
axit.
NH4Cl+HO & NH; + H.O+HCI
Na»S04 12 mubi cta axit manh (H2SO4) va bazo manh (NaOH) nén khong bi thuy phan.
6.8 Huéng dan:
Lay tir mdi dung dich mot it dé lam thi nghiém.
- Nho dung dich NaOH vao tung dung dich:
+ Dung dich nao khong c6 hién tuong gi 1a KoCOs.
+ Dung dich nio thay phan tng xay ra c6 khi mui khai bay ra. D6 1a (NH4)2SO4
(NH4)2S04 + 2NaOH — 2NH;T + NaySOs4 + 2H,0
+ Dung dich nao thiy c6 két tia xuat hién, dé l1au ngoai khong khi két tua khong d6i mau.
Do 1a MgSOu4:
MgSOs + 2NaOH — Mg(OH)xd + Na2SO4

+ Dung dich nao théy 6 két tua keo tréng xuét hién, nho tiép NaOH dén du, két taa tan .
Do 1a Alx(SOgv)s.

Alx(SOs4)3 + 6NaOH — 2A1(OH)3V~L + 3NaxS0q4
Al(OH)sv + NaOH ¢y = NaAlOz + 2HVvvO



+ Dung dich nao thay xuét hién két ta tring va két tia dan dan chuyén sang mau nau do
khi dé ngoai khong khi. D6 1a FeSOas.
FeSO4 + 2NaOH — Fe(OH)24 + NaySO4
4Fe(OH), + 02 + 2H20 — 4Fe(OH)33 (mau nau d)
+ Dung dich nao thay xuat hién két tia mau nau. Do 1a Fex(SOu)s.
Fex(SO4); + 6NaOH —> 2Fe(OH)3 (mau nau as) + 3Na2SO4
6.9  Nhan biét ting loai anion trong dung dich A: Ta c6 thé tién hanh theo nhiéu cach khac
nhau. Sau day gidi thi¢u 2 céch.
Cach 1 :
- Cho dung dich A tac dung v&i dung dich axit HCI:
Dung dich A + HC1 — hdn hgp khi + dung dich B
SOs% + 2H" — SO, T + H,0
COs* + 2H" — CO,T + H,0
- Cho hdn hop khi 1an luot qua dung dich KMnO4 va sau d6 1a dung dich Ca(OH),. Ta
thay:
+ Dung dich KMnOj4 bi nhat mau do phan ng:
5S0; + 2KMnO4 +2H,0 — K3SO4 + 2MnSO4 + 2H2SO4
Chirng t6 trong hdn hop khi c6 SOz, suy ra dung dich A c6 SOs%.
+ Dung dich Ca(OH): bi van duc hodc van duc rdi trd nén trong sudt do cac phan ng:
CO; + Ca(OH), — CaCOsd + H,0
CO; + CaCOs3 + H2O0 — Ca(HCO:3):
Chimg t6 trong hdn hop c6 khi CO, suy ra trong dung dich A ¢6 COs>.
- Dung dich B tac dung voi BaCls thay co két tua:
S04> + BaCl> — BaSO4l + 2CI
Chung t6 trong dung dich A c¢6 ion SO4*.
Cach 2:
- Dung dich A + BaCl¥, — hdn hop két tua C:
SO4* + Ba?* — BaSO4l
SOs* + Ba?* — BaSOs4



COs% + Ba** — BaCOsd
- Cho két tiia C tac dung voi axit HCI:
+ Chat khong tan 1a BaSOs, suy ra dung dich A c6 ion SO42.
+ Chat tan 1a BaSO3 va BaCO:s:
BaSO; + 2HCI — BaCl, + SO,T + H,0
BaCO; + 2HCI — BaCl, + CO,T + H,0
Nhan biét khi SO2, CO, dé suy ra c6 ion SO32 va COs? nhu céach 1.
6.10 Hudng dan :
a) Chi ra cac chét
A1 13 dung dich gdbm Cu(NOs),, H2SO4 va HNOs du.
Az 12 khi NO
As 13 két tia BaSOs4
Ay 1a dung dich chira ion phirc [Cu(NH3)4]**

b) Cac phuong trinh phan ng:
3CusS + 22HNO3 — 6Cu(NOs) + 3HY>S04 + 10NOT + 8H,0
2NO + 02 > 2NO;
H>SO04 + BaCly — BaSO4d + 2HCI
NH; + H" -> NH4"
Cu?* + 4NH; — Cu(NH3)4)**
6.11 Hudng dan :
a) Goi x, y: sb proton trong cac hat nhan ciia A, B ta co:
Xx+3y=42-2=40

Dodoy < ? —13,33 = B phai thudc chu ky 2. Vi 1a phi kim (tao anion) nén B chi c6 thé

la F, O hoac N.
+NéulaF: (y=9) thi x =40 - (3 x 9) = 13 = Al (loai)
+Néula O:(y =8) thi x =40 - (3 x 8) = 16 d6 1a S (diing)
+NéulaN: (y=7) thi x=40 - (3 x 7) = 19 tmg véi K (loai)



Vay:  AlaScosbkhoi: 16 + 16 =32
B1aOcosékhdi:8+8=16

b) Cau hinh electron va sy phan bé electron ciia:

™ ™ NI N ™ N7

S
1s? 2s? 2p° 3s? 3p*
™ ™ N7

@) 1s? 2s? 2p*

6.12 Hudng dan :
a) Xac dinh cac chi s n, m, i va ty s6 x/y.
Dit khéi luong mol nguyén tir cia 2 nguyén td A, B 1an luot 13 A, B.

* Hon hop : x mol AO, va y mol AOw ¢ khdi lugng mol phan tir trung binh M, .

E= Xx(A +16n) + y(A + 16m) ~376
X+y
. A+M:37,6 (1)

(x+y)

* Hon hop II: x mol AOw va y mol AO, ¢6 khdi lwong mol phan tir trung binh M,

2

M—2:X(A+16m)+y(A+l6n):34,4
X+y

N 16(mx + ny)

=344 (2)
(x+y)

= A

= (1)-@)
16(nx + my —mx —ny) _

3,2
(x+y)

— Mm-my=x)_4, (3)

X+y
Vix +y>0vax <y (theo dé bai)

Nénm-n>0=>m>n 4)



* Ti khoi hoi ciia BOm so véi BO; ¢

g=Briom ¢ (5)
B+ 161
= B+16IT1<1:>m<i (6)
B+161

So sanh (4); (6)taco :n<m <i
Céc oxit ¢ thé khi thuong c6 dang tong quat

XOk trongd6 1 <K <3

= I<n<m<i<3=n=1l;m=2vai=3
(2) Ty s6 x/y
Thayn=1;m=2vao (2)taco:

VX 02208y =12x= =2

xX+y y 3

b) Xéc dinh A, B va céc oxit cua chung.

*Thayn=1;m=2va x:%y vao (1) thi duogc:

A =12. Vay A la cacbon
* Thay m =2 vai= 3 vao (5) thi duoc :
B =32. Vay B 1a luu huynh.
Vay céc oxit tuong ung cua A la: CO va COa.
Céc oxit tuong tng cua B 1a : SO; va SOs.
¢) Tinh tan ctia cac oxit va tinh chat hoa hoc co ban cua cac dung dich.
CO: rat it tan trong nudc.
Co tinh khu :
Fe>O3 +3CO —~ 5 2Fe + 3CO»
CO2: ittan trong nudc:
Dung dich ¢6 tinh axit yéu, khong bén:
CO;+H0 = HvwwCOs
SO, : tan nhiéu trong nudc.

Dung dich ¢6 tinh axit, khong bén



SO+ H.0 = HVY.S0;
Dung dich c¢6 tinh khtr hodc c6 tinh oxi hoa
H>SOs3 + Brz (dd) + H2O — H2SO4 + 2HBr (tinh khir)
H>SOs + 2H2S — 3S + 3H:0 (tinh oxi hoa )

SOs:  tan nhiéu trong nudc tao thanh axit manh
SO3 + H20 — HaSOq4
Dung dich HY>SO4 loang c6 tinh axit manh
HY,S04 + Zn — ZnSO4 + H,T
Dung dich HYY>SO4 dam dac nong c6 tinh oxi héa manh.

6.13 Hudng dan:
M hén hop khi CO2 va SOz : 28,667 x 2 = 57,334
Trong hdn hop khi : Goi s6 mol COYa 14 x, s6 mol SOz 1a 'y

A6 57334 %
X+y y

1
2

Neo, 1

Ngo, 2

Suy ra trong hop chéat X s6 mol nguyén tir C 13 1 va sé mol nguyén tir S 14 2.
Cong thuc don gian (CS2)nO..
n chi ¢6 thé = 1 vinéun=2;z=0 thi Mx = 152

My

So véi khong khi T 3. Trai voi gia thiét

n=1vaz=1 thi Mx =92 so voi khong khi Azl_g > 3 ciing trai véi gia thiét.

Vay cong thirc CS; (cacbon disunfua)la cong thirc cua X.
CS: + 302 —» CO2 +280;

6.14 Hudng dan:
M

D

a) Theo gi thiét : M2 =2,286 = M, =M, x2,286 =64
N,

2




A 1a mot trong cac chat K»COs, K»S0;, KHCO3, KHSO:s. Vay khi tac dung HY>SO4 khi
dugc giai phong s& 1a CO, hodc SO, v6i M = 64 thi D 1a SO, vay A 1a mot trong hai chét
K>SO3 hoac KHSO:s.

b) Tinh khéi lwong cac chit A, B, C va HY>2SO4 nguyén chat.

* A 1a K;SOs3
PV, PV _ | PV,
T, T P,T

Sémol khiD : n_ = 2‘2'0 - 0,3mol

2

K2SOs + HySOs — KoSOs + HY.0  + SO»7T
0,3mol 0,3 mol 0,3 mol 0,3mol 0,3 mol
m, (mK2503 )=0,3x158 =47,4 gam
mp(my ¢, )=0,3x174=52,2 gam
my g = 0,3x98 =29,4 gam
mg(my ,)=0,3x18=5,4gam

* A'la KHSO3
KHSO; + H,S0s — KHSOs + H,0 + SO;T
0,3 mol 0,3 mol 0,3 mol 0,3mol 0,3 mol
m, (M0, ) = 0,3x120 = 36(g)
mg (Mg, ) = 0,3%x136 = 40,8 (g)
me(my ;) =0,3x18=54(g)
my o, =03x98=29.4(g)

6.15 Huréng dan:
Biéu thtc tinh P’ theo P va h (hiéu suat phan tng)
280, + O = 280;
Ban dau : a mol a mol 0

Phan ung voi:  ah mol ah/2 mol  ah mol



Hiéu suat h%

Can bang (a - ah) mol (a - %j mol  ah mol

- Tong s6 mol ban dau n, = a + a = 2a (mol)

- Tong s6 mol sau phan Gmg: ns=a-ah+a - %+ah
ng :2a—é: at—h)
2 2
Taco:
Po_n, _P_aé-h) _4-h _, 4-h,
P, n, P 2x2a 4 4

* Néu h = 0 (khong phan Gmg): P> =P
* Néu h = 1 (hiéu suat 100%):

p':ﬂpz3_P
4 4

Vay P’ phai c6 gia tri trong khoang:
% <P'<P
6.16 Huéng dan :
a) Goi x 12 s6 mol S ¢6 trong m gam hdn hop. Suy ra sé mol Fe s& 1a 2x.
Goi x; 12 s6 mol S tham gia phan @ng khi nung:
Taco:
Fe + s FeS (1)
(mol) xi X1 X1
Sau khi nung, trong hon hop A c6 :
(x-x1)mol S
(2x - x¥1) mol Fe
va x; mol FeS
- Hoa tan A trong axit HCI du:
Fe + 2HCI1 — FeCl, + H,T )



FeS + 2HCI — FeCl, + HoST (3)
Con lai 0,4 gam chit ran B 1a luu huynh du

O’; =0,0125 (mol) D

ng=X-X1=

Dung dich C gom HCI du va FeCl, voi sb mol 1a 2x. Khi D gém Hav va H,S
Suc khi D tur tir vao dung dich CuCl; du, chi ¢6 H2S phan tng:
CuCl, + H,S — CuS{ + 2HCI 4)
Két tua den tao thanh 1a CuS.
Theo (1), (2), (4):

4,8

Ncus = X1 = .= 0,05 mol (1D)

Két hop (I) va (II) ta ¢6 : x - x1 = 0,0125
x =0,0125 + 0,05 = 0,0625
- Hiéu suat phan tng tao thanh hdn hop A:

0,05

Theo S : h% = Y x100% = 80%

b

b) Dung dich C gdm HCI du va FeCl, v6i s6 mol 1a 0,125 . Cho dung dich C tic dung voi
H>S0O4 dac, nong du chi c6 FeCl, phan ung.

2FeCl + 4H»SOs — Fex(SO4); + SO.T + 4HCI + 2H,0

2mol Imol

0,125.1
X =

0,125 =0,0625

=V, =0,0625.22,4=1,4l

6.17 Trong a gam hon hop gom x mol FeCOs va x mol FeS:
Céc phuong trinh phan (mg dot chay:

4FeCO3 + 02 —Y 5 2Fe;0; +4CO,T (1)
1 1
X —X —X X
4 2

4FeS; + 110, — 5 2Fe¥,0; + 8SOxnT )



X Ex lx 2x

Nhu vay sau phan ung (1), (2) d3 dung hét ix + %X=3x mol O, nhung lai tao ra 3x
mol khi CO va SO2. Do d6, s mol khi trong binh truéc va sau phan tng khong thay doi.

Nhu vay, tai cung mét nhiét do thi p1 = p2 hay P,
P2

Theo (1), (2): a=116x + 120x = 236x (g)
b=0,5x x 160 + 0,5x . 160 = 160x (g)

a _236x

b 160x

=1,475
6.18 Hudng dan :
Trong hdn hop SO, Oz ¢6 M, =24 x 2 =48
going lax  va n, lay

64x + 32y :48:>£:l
X+y y

N, chiém 50% hén hop.
n,, chiém 50% hén hop
Trong 20 lit hon hop Voo, = Vo, = 10lit hay

10

Ng, =Ny = 224mol.

Goi thé tich O, thém vao la a

hén hop sau khi thém O, c6 dy, =224 = M, =224 x2=448

0 eyr (0 anyed 3y
. 22,4 224 247" o asg
10 10 a

+ +
224 224 224

= a=5lit
Phuong trinh phan tng:
250, + 0, —¥% 5 250,



10 5 10
22,4 224 224

(mol)
theo trén ta co oxi du
sau phan tng hon hgp c6 khi SO, O, .

= s6 mol khi bi giam mol = thé tich bi giam 5 lit.

Thé tich hdn hop sau phan tmg 20 + 5 - 5 = 20 (lit)

6.19 Huéng dan:Phan tng ddt chay pirit sat:
4FeS; + 110, —“ 5 2Fe¥,05 + 8SOxnT
4 mol 8 mol

Cac phan g chuyén SO, thanh H,SO,
280, + 0, —%2% 5 280,
SO, + H,0 — H,SO,

Luong FeS; 6 trong 800 tan quing: 800 - (800. 0,25) = 600 tan = 600000000g

S6 mol FeS, = % = 5000000 mol

S6 mol F eS, thuc té chuyén thanh SO»:
5000000 - (5000000 . 0,05)=4750000 mol
theo cac phuong trinh phan tng ta ¢ s6 mol SO, bang s6 mol H,SO, va bang 2 1an s6 mol
FeS; da phan tng: 4750000 . 2 = 9500000 mol
Luong H,SO, duoc tao thanh : 98 . 9500000 = 931000000g = 931000 kg

Thé tich ctia dung dich H,SO, 93% :w =547 m’

1,83x0,93
6.20 Huong dan :
a. Khi hoa tan SO3 vao dung dich xay ra phan ung:
SO; + H.O — H2SOq4
Khéi luong caa HaSOu:

0,4.98 a.10%
m=m,;+mg, = +
" 80 100%

=0,49+0,1a(g)



Khéi luong dung dich: maa = 0,4 + a. Ta c6:

0,49+0,1a
04+a

C% = 100% =12,25% = a= 19,6 gam

b. S6 mol H,SO4 1a

0,4 19,6.10%
y=
80  100%.98

S6 mol Ba(OH), 1a x = 0,01.0,5 = 0,005 mol; S6 mol NaOH 1a z = 0,05.0,8 = 0,04 mol.

=0,025 mol

Khi thém cac dung dich trén ta c6 phan ung:
Ba(OH), + H,SOs — BaSOsy + 2H.0 (1)
2NaOH + H>SOs — NaSOs + 2H:0 (2)
Theo phuong trinh phan tng (1) va (2) x + z/2 = 0,025 =y do d6 H>SO4 phan trng hoan toan,
loc bé két tia BaSOg4 thi trong dung dich chi con Na;SO4 vi s6 mol 1a: 0,02 mol. Khi cho bay
hoi dung dich thu dugc NaxSO4.nH>0 (X). Vay Mx = 6,44/0,02 = 322 (g).

Mx =(223+96+18n)=322 in=10

Vay X 1a NaSO4 .10H>0
c. Khi hoa tan 48,3 gam X (NaxSO4 .10H>0) nx =48,3/322 = 0,15 mol

imer=0,15.142 =21,3 gam.

Ta cé:

A m,.100%  21,3.100%
ad C% 8%

Vay khdi luong ctia nudce can lay 1a: m = 266,25 - 48,3 = 217,95 (g)
V=m/D = 217,95 ml.

=266,25 gam



Chuong 7
TOC PQ PHAN UNG VA CAN BANG HOA HQC

A. BAI TAP CO LOI GIAI

7.1 Trong qué trinh ddt chdy cac nhién liéu nhu than d4, dau mé va khi thién nhién, lam thé

nao dé nang cao hiéu suat cung cip nhiét ?

7.2 Cac yéu t& nhu nhiét do, ap suat chat khi, chat xuc tac va dién tich bé mat chit rin c6 anh

huong 16n dén téc do phan tng hoa hoc. Tuy theo phan tng hda hoc cu thé ma van dung mat,
mot sd hay tat ca cac yéu té trén dé ting hay giam téc do phan tng. Trong nhimg truong hop
dudi day, yéu td ndo trong sb cc yéu td trén anh hudong dén téc d6 phan tng?
a. Su chay dién ra nhanh va manh hon khi cac vién than t6 ong duoc ép voi cac hang 15
rong .
b. Khi can U bép than, ngudi ta day nip bép 16 1am cho phan tmg chay cua than chdm
lai.
c. Phan tng oxi héa luu huynh dioxit tao thanh luu huynh trioxit dién ra nhanh hon khi
c6 mat vanadi (V) oxit (V20s5).
d. b4 voi dugc dap nhd, chin nhanh va déu hon khi nung da voi ¢ dang cuc 16n.
e. Thirc an s& nhanh chin hon néu dugc niu trong ndi ap suat.

7.3 Nghién ciru sy phu thudc ciia toc do phan ung tong hop hidro iotua vao nhiét do, trong
mot khoang nhiét d6 xac dinh, nguoi ta biét rﬁng khi nhiét do tang 1én 25°C thi tbc do cua
phan mg héa hoc nay ting 1én 3 lan. Hoi:

a. Toc do phan ung hoa hoc trén ting 1én bao nhiéu 1an khi nhiét do ting tir 25°C 1én
75°C ?
b. Tdc dd phan tng hoa hoc trén giam bao nhiéu l1an khi nhiét d6 giam tir 170°C xudng
95°C ?

7.4 Bang sd liéu sau day cho biét thé tich khi hidro thu duoc theo thdi gian phan tng giita

kém du véi axit clohidric. Hiy v& d6 thi biéu dién sy phu thudc thé tich khi hidro theo thoi

gian.
a. Tir d6 thi hay cho biét khoang thoi gian nao phan tng xdy ra nhanh nhat? O thoi diém
phan g két thuc, hinh dang d6 thi nhu thé nao?



Thoigian(s) |0 20 40 60 80 100 | 120 | 140

Thé tich 0 20 30 35 38 40 40 40
Hz(ml)

b. Néu xac dinh duoc néng do cua axit clohidric theo thoi gian phan ing, thi dd thi biéu
dién su phu thudc d6 c6 dang nhu thé nao?
7.5 Khi bat dau phan tng, ndng do ciia mot chat 1a 0,024 mol/l. Sau 20 gidy phan tng, nong
d6 cuia chat d6 1a 0,020 mol/l. Hay tinh tdc d6 trung binh ciia phan Gng nay trong thoi gian da
cho.
7.6 Cho phan tng hoa hoc:
Ha(k) + Ia(k) = 2HI(k)

Cong thuc tinh téc d cua phan Gng trén 14 v = k [Ha] [L2]. Téc do cta phan tmg hoa hoc trén
s& tang bao nhiéu lan khi ting 4p sudt chung cta hé 1én 3 1an?
7.7 Hay cho biét nguoi ta di sir dung bién phap nio dé tang téc dd phan tmg hoa hoc trong cac
truong hop sau day:

a. Ric men vao tinh bot da duoc nau chin (com, ngod, khoati, sén...) dé i ruou.

b. Dung quat thong gio trong bé 16 rén.

c. Nén hdn hop khi nito va hidro ¢ ap suat cao dé tong hgp amoniac.

d. Nung hon hop bot da voi, d4t sét va thach cao & nhiét do cao dé san xuét clinke,
trong cong nghiép san xuat xi ming.

e. Dung phuong phap ngugce dong, trong san xuat axit sunfuric. Hoi SO; di tir dudi Ién,
dung dich axit H,SO; dic di tir trén dinh thap hap thu xudng.
7.8 Trong mdi cap phan tng sau, phan tmg nao cé toc do 16n hon?

a. Fe + ddHCI 0,1M va Fe + ddHCI1 2M ¢ cung mot nhiét do.

b. Al + ddNaOH 2M ¢ 25°C va Al + ddNaOH 2M ¢ 50°C.

c. Zn (hat) + ddHCI1 1M ¢ 25°C va Zn (bot) + HC1IM ¢ 25°C.

d. Nhiét phan KCIO; va nhiét phan hon hop KC103 véi MnO:x.
7.9 Cho phan ung hoa hoc:

Ay +2B = 2AB

Téc d6 ctia phan tng trén duge xac dinh boi biéu thie: v =k . [A2].[B]



Hoi toc d6 phan tng trén sé thay doi nhu thé nao khi:
a. tang ap suat chung cta hé 1én 10 lan.
b. ting ndng d6 cta B 1én 3 lan.
c. giam nong do A> xudng 4 lan.
7.10 Cho phan tng hoéa hoc dang & trang thai can bang:
No(k) + Oo(k) —felae 5 2NO(k); AH>0

Hay cho biét su chuyén dich can béng hoa hoc trén khi tang nhiét d§?

7.11 Tur thé ky XIX, nguoi ta dd nhan ra rang trong thanh phan khi 10 cao (10 luyén gang) van
con khi cacbon monoxit (CO). Nguoi ta di tim dit moi cach dé phan Gmg hoa hoc xdy ra
hoan toan, tuy nhién khi 16 cao van con CO. Hiy cho biét nguyén nhan cia hién tuong
trén?

A. Lo xay chua du dg cao.
B. Nhiét d6 cua 16 con thép.
C. Phan tng luyén quing thanh gang khong hoan toan.
D. M4t nguyén nhan khac.
7.12 Cho phuong trinh hoa hoc

VzOS,tO
280, (k) + Oxk) === 280;(k); AH=-192kJ

Can bang hoa hoc ciia phan ung s& chuyén dich vé phia nao khi:
a. Tang nhiét dJ cua binh phan trng?
b. Tang ap suit chung cta hdn hop?
c. Tang ndng do6 khi oxi ?
d. Giam nong d6 khi sunfuro ?
7.13 San xuét amoniac trong cong nghiép dua trén phuong trinh hoa hoc sau :

p, xt

2Na(k) + 3Ha(k) 2NH;(k) ; AH = -92kJ

Can béng hoa hoc s€ chuyén dich vé phia tao ra amoniac nhiéu hon khi thuc hién nhiing bién
phép ki thuat nao? Giai thich.

7.14 Phan Uing hoa hoc sau da dat trang thai can bé“mg:
2NO; =™ N204; AH =-58,04klJ.



Can bang hoa hoc s& chuyén dich theo chiéu nao khi:
A. Tang nhiét d6?
B. Ting 4p suét chung ?
C. Thém khi tro agon va giit ap suat khong doi ?
D. Thém chat xtc tac?
Hay giai thich su lya chon do6.
7.15 Su ting 4p suat anh huong nhu thé ndo dén trang thai can bang cua cac phan tng hoa hoc
sau:

a) 302(k) —— 20s(k)

b) Hy(k) + Bra(k) = 2HBr(k)

¢) N2Oa4(k) = 2NOyk)
7.16 Phan tmg hoa hoc sau, dién ra trong ty nhién dang & trang thai can bang:

CO, +H20 + CaCO; = Ca(HCOs),
Khi ting lwong CO: cén bang héa hoc s& chuyén dich sang chiéu nao?
7.17 Trong cong nghiép, dé diéu ché khi than uét, ngudi ta thoi hoi nudc qua than da dang
nong doé. Phan trng hoa hoc xay ra nhu sau :

C(@)+ HO (k) = CO(k) +Hak); AH = 131kJ
Piéu khang dinh nao sau day la dung?

A. Tang ap suat chung cta hé lam can bang khong thay doi.

B. Tang nhiét d6 ctia hé 1am can bang chuyén sang chiéu thuan.

C. Dung chat xuc tac lam can bang chuyén sang chiéu thuén.

D. Tang ndng d6 hidro 1am can bang chuyén sang chiéu thuan.
7.18 Clo tac dung v6i nude mot phan nhé theo phuong trinh héa hoc sau:

Cly(k) + H,O(l) = HCIO + HCI

Hai san pham tao ra déu tan t6t trong nudce tao thanh dung dich. Ngoai ra mét phan 16n
khi clo tan trong nudc tao thanh dung dich c6 mau vang luc nhat goi la nudc clo. Nudc clo,
dung trong binh kin, dan dan bi mat mau theo thoi gian, khong bao quan dugc lau, van dung

nhirng hiéu biét vé chuyén dich can bang héa hoc hiy giai thich hién tugng trén.



7.19 San xuat voi trong cong nghiép va thii cong nghiép déu dua trén phan tng hoa hoc:

tO
CaCOs(r) =——= (CaO(r) + COx(k), AH = 178k]

a. Hay phan tich cac ddc diém cua phan tng hoa hoc nung voi.
b. Tu nhimng dic diém d6, hay cho biét nhitng bién phap ki thuat nao duoc st dung dé
nang cao hiéu suét cua qua trinh nung voi.
7.20 MGt phan tng hoa hoc c6 dang:
AKk) + Bk) = 2C(k); AH>0

Hay cho biét cac bién phap can tién hanh dé chuyén dich can bang héa hoc sang chiéu thuan?
7.21 Cho céc phan img hoa hoc

C(r) +H,0 () = CO(k) +Hxk); AH=131kJ (1)

280,(k) + Oa(k) =2Z==2505(k): AH =-192kJ (2)

a. Hay so sanh cac dic diém cua hai phan tng héa hoc trén.

b. Néu cac bién phap ki thuat dé lam ting hiéu suat san xuét.
7.22 Cho phan tmg hoa hoc:

2NO(k) + Oa(k) — 2NOaz(k)

Téc do phan tng hoa hoc trén duoc tinh theo cong thire v = k [NOJ?[0,]. Hoi & nhiét do
khong doi, ap suat chung cua h¢ da tdng bao nhiéu lan khi toc do cua phan ung tang 64 1an?
7.23 Nguoi ta da sir dung nhiét cia phan tmg dot chdy than d4 dé nung voi:

Ck)y + O2(k) —>  COxk); AH=-393,5kJ (1)

tO
CaCOs(r) =——= (CaO(r) +COxk); AH=178kJ (2)

Bién phép ki thuat nao sau day khéng dugc sir dung dé ting toc do phan tng nung voi?

A. Pap nho da voi voi kich thude thich hop.

B. Duy tri nhiét d§ phan ung thich hop.

C. Tang nhiét do phan tng cang cao cang tt.

D. Thoéi khong khi nén vao 16 nung voi.
7.24 Do thi ndo sau day biéu dién sy bién doi tbc d6 phan ung thuan theo thoi gian? Su bién
d6i toc d6 phan ung nghich theo thoi gian? Trang thai can bang hoéa hoc?



v
v

‘L t (thoi gian) t (thot gian)

t (thoi gian)

7.25 Trong nudc ngam thuong cé ion Fe?* dudi dang mudi sat II hidrocacbonat va sat II
hidroxit. Nudc sinh hoat c6 chira Fe?* anh hudng x4u dén strc khoé cta con nguoi. Dé loai bo
Fe?*, trong mot phuong phap don gian, ré tién, nguoi ta diung oxi khong khi oxi hoa Fe?* thanh
hop chat Fe** (co d6 tan trong nude nho) rdi loc dé thu nudc sach. Pé ting toc do ctia phan
ung oxi hda Fe** nguoi ta st dung bién phap ki thuat nao? Giai thich.

7.26 Gan day, khi tham hiém Nam cuyc, cdc nha khoa hoc da tim thay nhitng do hop do cac
doan tham hiém trudc dé lai. Mic du da qua hang trim niam, nhung cac thirc an trong nhiing
d6 hop d6 van trong tinh trang tot, c6 thé an duoc. Hay giai thich va lién hé véi viéc bao quan
thuc pham bang cach udp da hay dung ta lanh.

7.27 Trong phong thi nghiém, dé ting toc do ciia mdt s6 phan tng hoéa hoc, ngoai cac bién
phap nhu ting ndng do, nhiét do, ngudi ta con dung méay khudy. Tac dung ciia may khudy 1a gi?
7.28 Hay trinh bay thi nghiém d6t chdy day sit manh trong binh khi oxi. Van dung li thuyét
phan mg héa hoc dé giai thich cach tién hanh thi nghiém trén.

7.29 Lam thé nao dé diéu khién cac phan mg héa hoc theo hudng ¢ loi nhét cho con ngudi?
7.30 Tbc d6 cua phan tmg ting bao nhiéu lan néu ting nhiét do tir 200°C dén 240°C, biét rang
khi ting 10°C thi tc do phan tmg trén ting hai lan.

B. BAI TAP TU LUYEN

7.31 Hay chon tir hodc cum tir cho san trong bang dudi day vao chd trong trong

cau sau :



Téc d6 phan tng 1a do bién thién ...(1)... cia mot trong...(2)... hodc san pham phan tng
trong ...(3)... thoi gian.

A. B. C. D.
(1) khéi luong noéng do thé tich phan tir khi
(2) cac chat phan tng | cac chattao | cac chat bay | cac chat két
thanh hoti tua
3) mot khoang mot don vi mot moi khoang

7.32 Chon céc tir, cum tir cho dudi day dién vao chd tréng (1), (2),... cho thich hop.
Téc d6 phan tng 13 ...(1)...ctia mot ...(2)....phan tng hodc ...(3)... trong mot ...(4).... thoi

gian. Tdc do phan tng héda hoc phu thudc vao nhiét dg, néng do va ap suét doi vai ..(5)...

A. B. C. D.
(1) su thay d6i d6 bién thién  d tang d6 giam
(2) trong cic chat giai doan s6 chat loai hop chit
(3) chét xuc tac chat trung chat ban ddu  san pham phan
gian img
(4) chuki khoang don vi bién thién
(5) chét long chét ran chét khi chét tan
Tha ty dién tir: 1... 20 3 Al 5.

7.33 Chon céc tir, cum tir cho duéi day dién vao chd tréng (1), (2).... cho thich hop.

Khi ting nong d6 chat phan tng, téc d6 phan tng ...(1)... PSi voi phan tng c6 chat khi
tham gia, khi ting ap suét, ...(2)... phan ing tang. P6i v6i phan ing c6 chat ran tham gia, khi
tang ....(3)... bé mat, tdc d6 phan ung ...(4).... Luu y ddi v6i phan tng hoa hoc ¢o

chat ...(5)....tham gia, nong do cua ching khong anh hudng dén tdc do cua phan tng.

A B. C. D.
(1) | giam khong d6i bién doi ting

(2) | khéi luong toc do hiéu suat thé tich
(3) | dién tich kich thudc hinh dang do day




(4) | bién do6i tang giam khong d6i

(5) | Long khi Rin tan

Thir tu ghép ndi: 1... 2. 3. 4..... 5......
7.34 Hiy ghép ménh dé & cot A véi cot B sao cho phu hop.

Cot 1 Cot 2

1 | Pbi voi phan tmg c6 chat khi a | tdc do phan tng giam.
tham

gia, khi ting ap suat

2 | Pbi véi phan ung c6 chét khi b | cén bang héa hoc chuyén
tham dich theo chiéu thuan.

gia, khi giam ap suét

3 | Bdi v6i phan g téa nhiét, khi ¢ | tdc do phan img tang.
tang
nhiét do

4 | Pbi voi phan tng téa nhiét, khi d | can bang hoa hoc chuyén
giam dich theo chiéu nghich.
nhi¢t do

e | can bang hoa hoc khong bi

chuyén dich.

Thit tu ghép ndi: 1. .............. 2 e, 3 e, B oo,
7.35 Khi d6t 19,4 gam mudi sunfua ciia mot kim loai hoa tri II thi can vira du 6,72 lit khi oxi
(dktc) thi thu duoc khi A. Khi A sinh ra duoc oxi héa tiép bang khi oxi c6 xtc tac V20s tao
thanh chat 1ong B & diéu kién thuong. Hoa tan B vao nude thu duge dung dich lam d6 gidy
quy tim.

a. Xac dinh kim loai trong mudi sunfua.

b. Tinh s6 ml dung dich KOH 33,6% (d = 1,33g/ml) can ding d¢ trung hoa lugng axit
thu duoc o trén.



c. Cho biét cac bién phap ki thuat can thiét dé ting hiéu qua qua trinh oxi khi A trong

cong nghi¢p?
Pap s6y a. Kim loai hoa trj I1 13 Zn

b. 50,12 9(ml).

c. Dung xtic tac, ting ndng do oxi, duy tri nhiét d6 thich hop.
7.36 Nén 2,0 mol N va 8,0 mol H, vao mot binh kin c6 thé tich 2,0 lit (chi chira sn chét xtic
tac v6i thé tich khong dang ké) di duoc gitr ¢ nhiét 6 khong doi. Khi phan ung dat téi can
bang, 4p sudt cac khi trong binh bang 0,8 14n 4p sudt ban dau (khi mdi cho cac chit vao binh
chua xay ra phan tng). Tinh nng do cac chit & trang thai cin bang.

Pap sb: [Nz]zé(mol/l); [Hz]zg(mol/l); [NH,]=1(mol/l).

7.37 Hoi tbc do6 mot phan tmg hoa hoc ting bao nhiéu lan khi nhiét do tang tir 25°C dén 85°C.
Biét khi tang nhiét d6 1én 10°C, toc do cua phan tng trén ting 1én 3 1an. Nguoi ta néi rang hé
s0 nhi¢t do cua phan img da cho bang 3.
Pap s6: Toc do phan tng tang 36 1an = 729 lan.
7.38 Trong cic can bang sau, cin bang nao s& chuyén dich va chuyén dich theo chiéu nao khi
giam dung tich cua binh phan rng xudng & nhi¢t dd khong doi.
a) CHa(k) +H,O(k) = CO(k) +3Hx(k)
b) COxk) +Hak) = CO(k) +H,0(k)
c) SOxk) +O0xk) = 2S0;(k)
d) N20a(k) = 2NOyk)
7.39 Hay cho biét ngudi ta loi dung yéu té ndo dé ting toc d6 phan tng trong cac trudng hop
sau:
a) Dung khong khi nén, nong théi vao 10 cao dé d6t chay than cdc (san xuét gang).
b) Nung d4 voi ¢ nhiét d cao dé san xuat voi song.
¢) Nghién nguyén liéu trudc khi dua vao 10 nung dé san xuat clanhke (san xuét xi mang)
7.40 Nong d6 ban dau cua SO, va O, trong hé: 2SOz + O,

2 mol/l. & nhiét d6 khong d6i, néu ting ap suat hdn hop phan tng 1én hai lan thi can bang

—_—

2503 tuong tmg la 4 mol/l va

chuyén dich theo chiéu nao? (tra 101 theo két qua tinh toan).



7.41 Khi NO; nhi hgp theo phan tng thuan nghich: 2NO, = N»Oa. Trong d6: NO» 1a khi
mau nau; N>Og 1a khi khong mau.
a) Khi giam 4p suat ciia hé phan tmg, cAn bang chuyén dich theo chiéu nao?
Giai thich.
b) Khi ngdm binh chtra NO, vao nudc da, thdy mau nau ctia binh nhat dan. Hiy cho biét
phan ing toéa nhi¢t hay thu nhiét? Giai thich.
7.42 Cho 15 gam axit CH3COOH tac dung vdi 9,6 gam ruou CH3OH c¢6 xtc tac 1a H.SO4 dac.
Chia hon hop sau phan ng thanh hai phan bang nhau:
Phan 1: Cho tac dung vé1 luong du BaCl, thu duge 23,3 gam két taa.
Phén 2: Cho tac dung véi KHCOs thu dugce 5,6 lit khi COa(¢ dktc).
Tinh hang s6 can bang cta phan tng.
7.43 Cho khi HI vio mdt binh kin c6 dung tich 1a 5 lit, roi dun néng dén nhi¢t do x4c dinh thi
= Ha & + Lani; AH =- 52kJ. Néu ndng d6 ban dau cua HI la

0,5 mol, khi & trang thai can bang nong d6 mol/l cuia cac chat trong phan ung [HI], [Ha] va [L2]

xay ra phan ung: 2HI k)

1an Iuot 1a bao nhiéu?
7.44 Cho nang luong lién két ctia H2O 13 971 kJ/mol; cia Hy 1a 435,9 kJ/ mol. cia O, 13 498.7
kJ/mol. Nhiét cuia phan tng: 2H,O — 2H, + O, 1a bao nhiéu?

7.45 Khi d6t chay 2,0 mol hidro photphua (PH;) thi tao thanh diphotphopentoxit (P,Os), nudc va
giai phong 2440 kJ. Hay tinh nhiét tao thanh PH3, biét nhiét tao thanh P,Os 1 1548 kJ/mol va nhiét
tao thanh H>O 1a 286 kJ/mol.
7.46 Trong mot binh kin chtra khi propan dugc déng kin bang pittong. D6t nong binh 1én téi 527°C ,
phan mg xay ra trong binh: CsHs = C3Hs +Ha
V6i hing s6 can bang 1a 1,3 . 10, Tai thoi diém can bang C;Hs chiém 80% thé tich.

a) Tinh thanh phan % thé tich ctia CsHs va Ha.

b) Tinh néng dd céc chét Itc can bé“mg va ap sudt ctia hé tai nhiét do da cho.

c) Néu st dung pittong dé nén thé tich binh con mot nira thé tich ban dau tai nhiét do
khong doi. Tinh ap suat cin bang trong binh.
C. BAI TAP TRAC NGHIEM
7.47 Cho phan ung hoa hoc:

N, + 3H: —el 2NH;3 ; AH <0.




Trong phan tng tong hop amoniac, yéu té nao sau diy khdng lam thay doi trang thai can bang
hoa hoc?

A. Néng do caa Na va Ha.

B. Ap suat chung cta hé.

C. Chét xtc tac Fe.

D. Nhiét do cua hé.
7.48 Sy ting ap suat c6 anh huong nhu thé ndo dén trang thai can bang hoa hoc ciia phan tng:

H, + Brp, =—— 2HBr

A. Céan bang chuyén dich sang chiéu thuan.

B. Can bang dich chuyén theo chiéu nghich.

C. Can bang khong thay d6i.

D. Phan tng trd thanh mot chiéu.
7.49 Cho phan Ung : X =Y
Tai thoi diém t néng d6 cua chat X bﬁng Cy, tai thoi diém t (Vo1 t2> t1), néng do cua chat X
bang C. Téc do trung binh ctia phan tng trong khoang thoi gian trén duge tinh theo bicu thuc
nao sau day ?

Av-S"C g oo C.v= D. v-_
-t t, -t L=t t, -

7.50 Khi cho cing mét luong dung dich axit sunfuric vao hai céc dung ciing mot thé tich
dung dich Na>S>03 véi néng d6 khac nhau, & cbc dung dung dich Na>S,03 cé néng do 16n hon
thay két tia xuat hién trudc.
Piéu d6 ching t6 ¢ cung diéu kién vé nhiét 4o, tbc do phan ng:

A. Khong phu thudc vao nong do ciia chat phan tng.

B. Ti 1¢ thuan v&i ndng d6 ctia chat phan tng.

C. Ti 1& nghich v&i nong do ctia chat phan tng.

D. Khong thay d6i khi thay d6i nong d6 ctia chit phan tng.
Hay chon dap an dung.
7.51 Dai v6i cac phan tng c6 chat khi tham gia, khi ting ap suat, toc do phan tmg ting la do

A. Nong do ciia cac chat khi tang lén.



B. Nong d6 cta cac chat khi giam xudng.
C. Chuyén dong cua cac chat khi tang 1én.
D. Nong do ciia cac chét khi khong thay doi.

Hay chon dap &n dung.

7.52 D6 thi dudi ddy biéu dién sy phu thudc cua tdc do phan tmg vao nhiét do.
Tocdo A
phan ting

/ .

Nhiét do
Tir do thi trén, ta thiy toc d6 phan tng:
A. Gidm khi nhi¢t d§ cta phan Uing tang.
B. Khong phu thudc vao nhiét @ cua phan ung.
C. Ti I¢ thuan voi nhiét do cua phan ung.
D. Ti 1¢ nghich v&i nhi¢t d§ ctuia phan Ung.
7.53 Do thi dudi day biéu dién sy phu thudc cua tde do phan tmg vao nong do chat phan tng.

Tocdo A
phan tng

7

Noéng do i
chat phan tng

Tir do thi trén, ta thiy toc d6 phan tng

A. Giam khi néng d6 cua chét phan tng ting.

B. Khong phu thudce vao nong d6 ciia chat phan tng.

C. Ti 1& thuan v6i nong d6 cuia chat phan tng.

D. Ti 1é nghich v&i ndong do cia chat phan tng.

e Cho céac phuong trinh hoa hoc str dung cho céac bai tap 7.54, 7.55, 7.56 sau :

a) 2SO0 (k) + O2(k) 280; (k)
b) Ha (k) + Ink) = 2HI(k)




—_—

¢) CaCOs (r) CaO (1) + COs (k)
d) 2Fe;0; (r) + 3C () 4Fe (r) +3C0, (k)

—_—

e) Fe (r) + H,0 (h) == FeO(r) + Ha (k)
f) N2 (k) + 3H, (k) == 2NH; (k)
) Cly (k) + HaS (k) ==2HCI (k) + S (¥)

h) Fe,0s (r) + 3CO (k) == 2Fe (r) + 3CO; (k)

7.54 Cac phan ung c6 tbc do phan Gmg ting khi ting ap suat chung cta hé la:

A.a,f. C.a,c,d, e f g
B.a, g D.a,b,g.
7.55. Cac phan Gmg c6 téc d6 phan Gng giam khi ting ap sut cua hé 1a
A.a, b, e, f h. C. b,e, h.
B.a,b,c,d,e. D.c,d.

7.56. Cac phan tng c6 toc d6 phan ting khong thay do6i khi tang ap suét cuia hé 1a

A.a, b, e, f C. b,e, g, h.
B.a,b,c,d,e. D.d, e, f, g
Hay chon dap &n dung.

7.57 Dinh nghia nao sau day la dting ?
A. Chat xuc tac 12 chat 1am thay doi toc do phan mg, nhung khong bi tiéu hao trong
phan ung.
B. Chat xuc tac 1a chét lam tang téc d6 phan ing, nhung khong bi tiéu hao trong phan
ung.
C. Chat xuc tac 1a chat lam tang toc do phan ing, nhung khong bi thay ddi trong phan
ung.
D. Chat xuc tac 1a chat lam thay dbi tdc d6 phan tng, nhung bi tiéu hao khong nhiéu
trong phan ng.
7.58 Khi cho cuing mét luong nhém vao ce dung dung dich axit HCI 0,1M, téc d6 phan ting
s& 16n nhat khi dung nhom ¢ dang nao sau day?
A. Dang vién nho.

B. Dang bot min, khuéy déu.



C. Dang tAm mong.
D. Dang nhém day.
Hay chon dap an dung.
7.59 Khi cho axit clohidric tic dung véi kali pemanganat (ran) dé diéu ché clo, khi clo sé& thoat
ra nhanh hon khi:
A. Dung axit clohidric dic va dun nhe hon hop.
B. Dung axit clohidric dic va lam lanh hon hop.
C. Dung axit clohidric lodng va dun nhe hdn hop.
D. Dung axit clohidric lodng va lam lanh hon hop.
7.60 Trong mot binh kin chira 10 lit nito va 10 lit hidro ¢ nhiét do 0°C va 10 atm. Sau phan
g téng hop NHs, lai dua binh vé 0°C. Biét rang c6 60% hidro tham gia phan tng, ap sut
trong binh sau phéan tng la:
A. 10 atm B. 8 atm C.9 atm D. 8,5 atm
7.61 Téc d6 ciia phan tng sé tang 1én bao nhiéu 1an khi ting nhiét d6 tir 20°C dén 100°C, néu
hé sd nhiét 46 ctia phan ung di cho bang 2?2
A.2561an  B.265lan  C.275lan D. 257 lan
7.62 Hang s6 can bang K. ctia phan Gmg chi phu thudc vao yéu t6 nao sau didy?  A. Nong do
B.Apsuat  C.Nhiétdd  D. Chét xic tac.
7.63 Biét nhiét tao thanh cua Ca(OH),, H>0, CaO tuong ung la -985,64;-286;
- 635,36 (kJ). Nhiét phan ung toa ra khi t61 56 gam voi la
A.-46,28 k] B.-64,82k]J C.-64,28k]  D.-46,82kJ
7.64 Mot phan Gmg thuan nghich dat dén trang thai can bang khi nao?
A. Phan tng thuan da két thac
B. Phan tng nghich da két thiic
C. Toc do cua phan tng thuan va nghich bang nhau.
D. Nong do ciia cac chat tham gia phan ing va cua cac chat san pham
phan mg bang nhau
7.65 Xét phan g thuan nghich sau:

How+ Ly & 2HIk



Do thi biéu dién sy bién thién téc dd phan Gng thuan va phan tmg nghich theo thoi gian:

D6 thi biéu dién sw phu thudc van téc vao thoi gian

25

20 |

e Qe van té¢c phan (rng
] nghich

. van téc phan tng

thuan

van téc

0 é 10 15 20
th&i gian (s)
Tai thoi diém nao phan Gng dat trang thai can bang?
A. 0 gidy B.5giay C. 10 giay D. 15 giay

7.66 Cho hinh v& vé cach thu khi trong phong thi nghiém bang cach doi nude. Hinh vé& bén c6
thé ap dung dé thu dugc nhiing khi nao trong cac khi sau day?
A)Hz, N2, Oz, CO2, HCI, H»S M)
B)O2, N2, Hz, CO2, SOo,
C)NH3, HCl, CO», SO, Cl
D)NH3, Oz, N2, HC1, CO2

7.67 Nhan dinh nao sau day dang?
A. Hing s6 cin bang Kc ctia moi phan tng déu ting khi ting nhiét 4o
B. Phan timg mt chiéu khong c6 hang sé can bang K.
C. Hang s6 can bang Kc cang 16n, hiéu sut phan Gmg cang nho.
D. Khi mét phan tmg thuan nghich & trang thai cAn bang cii chuyén sang mot trang thai
can bang mdi ¢ nhiét d6 khong doi, hang s6 can bang Kc bién doi.
7.68 Cho phan ung nung voi CaCO3 —» CaO + CO;
Pé tang hiéu suat ctia phan tng thi bién phap nao sau day khdng phu hop?
A. Tang nhiét do trong 1o B. Ting 4p suét trong 10
C. Dap nhé da voi D. Giam 4p suét trong 10
7.69 Cho phan tmg 2SO, +0, —— 2S0;



Nong d6 ban dau ciia SO, va O tuong (g 14 4 mol/L va 2 mol/L. Khi can bang, c6 80% SO»
da phan trng, hang s6 can bang ctia phan ung la
A. 40 B. 30 C.20 D. 10
7.70 Phan tng giita hai chat A va B dugc biéu thi bang phuong trinh hoa hoc sau
A+ B —2C

Téc d6 phan tng nay 1a V. = K.[A].[B]. Thuc hién phan tng nay véi su khac nhau vé nong do
ban dau ciia cac chat:

Truong hop 1 Nong d6 ctia mdi chat 1a 0,01 mol/l.

Truong hop 2 Nong d6 ctia mdi chat 1a 0,04 mol/l

Truong hop 3 Nong d6 cta chat A 14 0,04 mol/l, cta chit B 14 0,01 mol/l.
Téc d6 phan tng ¢ trudng hop 2 va 3 16n hon so véi truong 1 sb 1an 1a

A.12va8 B.13va7 C.l16va4 D15vas
7.71 Biét nhiét tao thanh CHy 1a -75kJ/ mol; ctia CO3 1a -393 kJ/mol va ctua H.O 1a -286 kJ/
mol. Nhiét ciia phan ing CH4 + O, —— CO2 + 2H0 la

A. -900 kJ B. -890 kJ. C.-880kJ D. -870 kJ
7.72 Cho phuong trinh hoa hoc

Nago + Ongy @€y INO(K); AH >0

Hay cho biét cap yéu t6 nao sau ddy déu anh hudng dén su chuyén dich can bang hoa hoc trén?
A. Nhiét do va néng do B. Ap suit va néng do
C. Nong d6 va chét xtc tac D. Chat xuc tac va nhiét o

7.73 Cho high v& mo6 ta su diéu ché clo trong phong thi nghiém nhu sau:
Dd HCI dic %9

Eclen sach dé thu
khi Clo

dd NaCl dd H2SO4 dac

Vai tro ciua dung dich NaCl la:
A.Hoa tan khi clo. B.Gitr lai khi hidroclorua.



C.Giir lai hoi nudc D.Ca 3 dap 4an trén déu ding.

7.74 Khi hidroclorua 1a chat khi tan rat nhiéu trong nudc tao thanh dung dich axit
clohdric. Trong thi nghiém thir tinh tan ctia khi hidroclorua trong nudc, c¢6 hién tuong nudce
phun manh vao binh chira khi nhu hinh vé mé ta dudi day.

Nguyén nhan gay nén hién tuong doé 1a do:

A. khi HCI tac dung v6i nude kéo nude vao binh.

B. HCI tan manh 1am giam ap sudt trong binh.

C. trong binh chtra khi HCI ban dau khong c6 nudc.

D.Tét ca cac nguyén nhan trén déu dung

7.75 Cho dung dich HCI dic vao 6ng nghiém dung MnO». Dung cu thi nghiém dugc lip nhu

hinh v& bén. Fr' .

Hién tuong xay ra trong thi nghiém bén la: -
A.C6 khi mau vang sinh ra, dong thoi c6 két tua
B.Chi c6 khi mau vang thoat ra Mn
C.Chat ran MnO> tan dan e
D.CaBvaC

7.76 Cho thi nghiém dugc ldp nhu nhu hinh vé sau:
Ong nghiém 1 dung HCl va Zn, dng nghiém ~3im ngapg chira bot S, dng nghiém 2 chtra dung
dich Pb(NOs3). . Phan img xdy ra trong

6ng nghiém nam ngang 1a:
A.Zn + 2HC1 — ZnCl; + H; U
Zn+
B.H: +S — HaS HCI E
C.H>S + Pb(NO3), — PbS| + 2HNOT =
D.2HCI + Pb(NO3)2 — PbCl,| + 2HNO;

D. PAP AN VA HUONG DAN GIAI BAI TAP

747. C 7.48. C 7.49. C 7.50. B 7.51. A
7.52. C 7.53. C 7.54. A 7.55. 7.56. C
7.57. B 7.58. B 7.59. A 7.60. B 7.61. A




7.62. C 7.63. C 7.64. C 7.65. C 7.66. B

7.67. A 7.68. B 7.69. A 7.70. C 7.71. B

7.72. A 7.73. B 7.74. B 7.75. D 7.76. B

7.1 Dé nang cao hiéu suit cung cdp ning luong can ddt cac nhién liéu voi cac bién phap ki
thuat sau:
- Dung du khéng khi dé cung cap oxi cho phan ng chay hoan toan.
- Pap nho than da dén kich thirc thich hop dé ting dién tich tiép xtc gitta than va khi
OXI.
- Str dung cac dong co dieden va cac dong co dbt trong dé nang cao hiéu suat sir dung
dau mo va khi thién nhién.
7.2 Céc yéu t6 anh hudng dén téc d6 phan Gng trong mdi truong hop da cho la:
a. Tang dién tich bé mat cta chat ran tham gia phan Gng (than da) lam ting toc d6 phan
ung.
b. Giam nong do chat tham gia phan ing (khi oxi) lam giam téc d6 phan ting.
c. V20s 1a chat xuc tac, 1am ting toc do phan tng.
d. Giam kich thudc hat dé tang tbc do phan tmg.
e. Thrc 4n s& nhanh chin hon néu duoc niu trong ndi ap suat, nguoi ta dd st dung yéu
t6 nhiét do va ap suit cao dé ting tc d6 cua phan tmg héa hoc.
7.3  a. Tir 25°C 1én 75°C, nhiét d6 ctia phan rng héa hoc da tang thém la:
759C - 25°C =50°C. Do d6, téc d6 phan tng ting thém = 32 =9 (lan).
b. Tir 170°C xubng 95°C, nhiét d6 ciia phan ting hoa hoc da giam di 1a: 170°C - 95°C =
75°C. Do d6, tbc dd phan tng giam = 33 = 27 (lan)
74 a V,,, (ml)
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Tir 0 dén 20 gidy 1a doan d6 thi déc nhat, khoang thoi gian c6 téc do phan tng cao nhat.
Poan do thi nam ngang, khi thé tich hidro dat cyc dai (40ml) 14 khi phan @ng hoa hoc
két thic, axit clohidric dd phan tmg hét.
b. CmHC]

0 >
thoi gian t (s)
Dang dd thi biéu dién sy phu thudc cua néng do axit HCI theo thoi gian.
7.5 Tc d phan Gmg trung binh:

C,-C, 0,024-0,020
t 20

7.6 Gidi: v =Xk [3Ha] [312] = 9.k. [Ha] [L2]

v =0,0002 (mol/L.s)
Nhu vay tdc d6 phan tng ting 9 1an.
7.7  a. Men ruou la mot loai xtic tac sinh hoc. Chat xtc tac dd duoc sir dung dé tang tbc do
cua phan tng hoéa hoc.

b. B& 10 rén c6 muyc dich ting nong d6 cia oxi khong khi, do d6 lam ting toc do cua
phéan trng chay cua than da.

c. Nén hon hop khi nito va hidro ¢ ap suét cao dé ting ndng do cta hai chit khi, 1am
tang tdc d6 cua phan tmg hoa hoc.

d. Dung bién phap ting nhiét d6 dé ting toc do cua phan tng hoa hoc.



e. Dung phuong phap nguoc dong, anhidrit sunfuric di tir dudi 1€n, axit sunfuric 98% di
tir trén dinh thap hap thu xubng dé ting dién tich tiép xtic giita cac chat, do d6, lam ting tdc do
cua phan trng hda hoc.

7.8  a. O cing mot nhiét do, cap chat Fe + ddHC1 0,1M c6 téc d6 phan tng xdy ra chdm hon
s0 voi cap chat Fe + ddHCI 2M, do néng d¢6 HCI nho hon..

b. Hai cdp chat Al + ddNaOH 2M ¢ 25°C va Al + ddNaOH 2M & 50°C chi khac nhau
vé nhiét do. Cap chét tht hai ¢6 nhiét dd cao hon nén cé toc do phan ung cao hon.

c. Hai cdp chat Zn (hat) + ddHCI 1M ¢ 25°C va Zn (bot) + HCIIM & 25°C chi khéc
nhau vé kich thudc hat. Cap chét thr hai c6 kich thudc hat nhé hon, do d6 co tbe do phan tng

cao hon.

d. Nhiét phan KCIO; va nhiét phan hon hop KC103 véi MnO,. Truong hop thi hai co
xuc tac nén c6 toc do phan tmg cao hon.
7.9 Khi ting ap suat chung cta hé 1én 10 1an thi nong d6 ctia mdi chat ciing tang 10 1an, do

do v2 = k[10A2][10B]?

- %= 10 x 102 = 1000 (IAn).

b. Tang ndng do ctia B 1én 3 1an, twong tu ta c6 %= 32=9 (lan).

c. Giam nong do A, xudbng 4 1an, tuong tu ta co %= % téc d6 phan tng giam 4 lan.

7.10 Xét phuong trinh hoa hoc:
N2 (k) + Oxk) == 2NO (k); AH >0

bic diém cua phan tng hoa hoc trén 1a thuan nghich, phan img thuédn thu nhiét va tat ca
cac chit tham gia va tao thanh déu 1a chat khi. Tuy nhién, tong s6 mol khi trudc va sau phan
mg khong thay doi, do d6 ap suit khong anh huong gi dén su chuyén dich can bang.
Khi ting nhiét d6 phan tmg da cho chuyén sang chiéu nghich.
7.11 Dap an C.
Phan g hoa hoc khir sit oxit bang cacbon monoxit 1a khong hoan toan. Do d6, du ¢o ting
chiéu cao ctia 10 dén bao nhiéu di nita thi chi gay lang phi, trong thanh phan cta khi 16 cao van
c6 khi CO.
7.12 Xét phuong trinh hoa hoc



2S0: (k) + Oa(k) — 2803 (k) AH =-192k]

a. Khi ting nhiét do cta binh phan ng can bang héa hoc ciia phan tng s& chuyén dich vé phia

nghich, vi phan tng thuin téa nhiét.

b. Khi ting ap suat chung cua hdn hop cin bang héa hoc ciia phan ung s& chuyén dich vé chiéu

thuan vi sau phan tng c6 sy giam thé tich.

c. Khi ting nong d6 khi oxi can bang hoa hoc ctia phan tng s& chuyén dich vé phia thuan.

d. Khi giam ndng d6 khi sunfuro can bang hoa hoc cia phan tng sé chuyén dich vé chiéu
nghich.

7.13 Dé thu duge nhiéu amoniac, hiéu qua kinh té cao c6 thé dung cac bién phap ki thuat sau

day:

- Tang ndéng do N, va Ha.

- Tang 4p sut chung ctia hé 1én khoang 100 atm, vi phan tng thuan co sy giam thé

tich khi.

- Dung nhiét d6 phan tng thich hop khoang 400 -450°C va chét xtc tac dé tang toc do

phan tng tao thanh NHs. Chu ¥ rang chit xuc tac khong 1am chuyén dich can bang.

- Tan dyng nhiét ctia phan tng sinh ra dé siy nong hon hop N2 va Ha

- Tach NH; ra khoi hdn hop can bang va sir dung lai N> va Ha con du.

7.14 a. Khi ting nhiét do can bang hoa hoc ciia phan ung s& chuyén sang chiéu nghich. Boi
vi phan ung thuin toéa nhiét.

b. Khi ting ap sudt chung can bang hoa hoc ciia phan tng s& chuyén sang chiéu thuan.
Boi vi sau phan tmg thun co sy giam thé tich khi.

c. Khi thém khi tro agon va giit ap suat khong do6i thi nong do ciia hai khi déu giam, tuy
nhién tdc d6 phan Gng thuin s& giam nhanh hon va do d6 can bang hoa hoc cta phan tng sé
chuyén sang chiéu nghich.

d. Khi thém chat xtic tac khong lam chuyén dich can bang hoa hoc.

7.15 Dé danh gia tac dong cua 4p suit can so sanh su bién doi cua thé tich khi trude va sau
phan tng. Néu sau phan tmg c6 su giam thé tich thi 4p suét ting 1am can bang chuyén dich
theo chiéu thuan va nguoc lai, ap sudt khong c6 anh huwong téi can bang cua cic phan tng
khong thay doi thé tich khi.

a) 302(k) Os(k)




Phan ting (a) c¢6 su giam thé tich, can bang chuyén theo chiéu thuan khi 4p sut ting.

b) Ha(k) + Bra(k) 2HBr(k)

—_—

Phan ting (b) khong c6 sy thay doi thé tich, can bang khong phu thudc vio ap suat.
¢) N204(k) 2NOx(k)

Phan tig (c) c6 su ting thé tich, can bang chuyén theo chiéu nghich khi ap suét ting.

7.16 Céc hoat dong cua con ngudi dang 1am ting ham luong CO; trong khi quyén. Nho can
bang nay trong tir nhién diéu tiét, chuyén sang chiéu thuan cho nén da 1am cham qua trinh
néng 1én toan cau.

7.17 DPap an B.

Tang nhiét d6 cua hé 1am can bang chuyén sang chiéu thuén.

7.18 Nudc clo dan dan bi mat mau theo thoi gian, khong bao quan duoc 1au 13 do qua trinh
phan huy HC1O
Cla(k) + HoO(1) ——HOCI1 + HCl (1)

2HCIO — 2HCl +0,T (2)

Phan tng (2) 1am cho [HCIO] giam, can bang hoa hoc cua phan tng (1) chuyén dich theo
chiéu thuan, clo sé& phan tng véi nude cho dén hét, do d6 nuée clo khong bén.
7.19 Séan xuét voi trong cong nghiép va thi cong déu dura trén phan ing hoéa hoc:

CaCOs(r) —= CaO(r) + COa(k), AH = 178kJ

a. Cac dac diém cua phan ung hoa hoc nung voi:

Phan tng thuan nghich.

Phan rng thuan thu nhiét.

Phan rng thuan cua chét ran co tao ra mot chat khi.
b. Nhiing bién phap ki thuat dé nang cao hiéu suat nung voi:
- Chon nhiét d6 thich hop.
- Tang dién tich tiép xtic ctia chat rin (CaCO;) bang cach dap nho d4 voi dén kich
thudc thich hop.
- Théi khong khi nén (trong cong nghiép) hay chon hudng gié thich hop dé ting
ndéng do khi oxi cung cip cho phan ting d6t chay than, dong thoi lam giam nong do

khi cacbon dioxit.



—_—

7.20 A(x) + B(x) 2C(x) AH>0

- Phan tng trén khong c6 su thay doi vé s6 mol khi trude va sau phan tung, do do ap
suat khong c6 anh huong dén sy chuyén dich can bang.

- Phan tng thuan thu nhiét, do d6 ting nhiét d6 1am cin bang chuyén sang chiéu
thuan.

- Tang nong d6 cac chat A va B hay giam nong d6 C ciing lam chuyén dich can

bang sang chiéu thuan.

7.21
a. So sanh cac dic diém cua hai phan tmg héa hoc:
Phuwong trinh hoa hoc Giong nhau Khdc nhau
C(r)+H20 (k) CO(k)+ Hx(k); | Phan tng thuan - Phan tng thuan thu
AH=131kJ (1) | nghich nhigét.
- Sau phan tng thuan
tang thé tich khi.
V O 2 4 A _ 2 4 A 2
2S0,(K)+0a(k) === 280s(K): Phar'l ung thuin P'han ung thudn toa
AH = -192kJ(2) nghich nhigt.
- Sau phan tng thuan
giam thé tich.
- Can chét xtc tac.

b. Céc bién phap ki thuat dé lam ting hiéu suat san xuat.

- B6i v6i phan tng (1) : Tang nhiét do, ting nong do cua hoi nude.

- Béi v6i phan tmg(2) : Néu giam nhiét do can bang chuyén sang chiéu thuan, tuy nhién
& nhiét do thap téc do cua phan tng thap lam cho qua trinh san xuat khong kinh té.
Nguoi ta chon nhiét d6 thich hop, dung chét xuc tac V,0s va ting ap suat chung cia

phan ng.

7.22 Pit x 1a sb 1an ting cua 4p suit. Theo bairataco 22=64=x>=x=4.
vl

7.23 Chon dap an C.
7.24 Do thi a biéu dién sy bién ddi téc d6 phan tng thuan theo thoi gian.

Db thi b biéu dién sy bién doi tbc d6 phan tng nghich theo thoi gian.



t(thot gian) t(thot gian)

v

Do thi ¢ biéu dién trang thai can bﬁng hoéa hoc.

A

N

»

t(thoi gian)

7.25 D¢ loai bo Fe?*, trong mot phuong phap don gian, ré tién, nguoi ta dung oxi khong khi
oxi hoa Fe?* thanh hop chit Fe** (c6 do tan trong nudc nho) réi loc dé thu nude sach. Pé ting
téc d6 ciia phan mg oxi hoa Fe?* nguoi ta sir dung gian mua. Nudc ngam sau khi hut 1én bé
chtra dugc qua gian mua voi muyc dich tang dién tich tiép xtic cia nudc véi oxi khong khi.

7.26 Nam cuc la noi lanh nhat Trai dat. Nhiét do & vung nay cé thé xuéng hang chyc d6 dudi
khong. O nhiét 46 @0, cic phan tmg hoa hoc phan huy thirc dn hau nhu khéng xay ra. Diéu nay
giai thich vi sao dd qua hang trim nam, nhung cac thirc an trong nhitng d6 hop dé van trong
tinh trang tt, c6 thé an duoc. Pé giam téc do phan tmg phan hiy thirc in, ngudi ta bao quan
thuc pham bang cach udp da hay dung ta lanh.

7.27 Trong phong thi nghiém, dé ting toc do ctia mot s6 phan tmg hoa hoc, ngodi cac bién
phap nhu tang néng do, nhi¢t do, su dung chit xuc tac..., nguoi ta con dung may khuéy. May
khudy 12 mot thiét bi cho phép ting toc d6 khuéch tan cua cac chat tham gia phan tGng, do do
tang kha ning tiép xtc ciia cac chat va ting toc do phan tng héa hoc. Nguoi ta thudng dung
may khudy trong truong hop cac chit phan Gmg can duogc tron 1 cac chat long khac nhau, hay
chat 16ng va chat ran.

7.28 Day thép dugc quan thanh hinh 10 xo dé ting bé mit tiép xtic ciia day thép véi oxi. Mau
than nong d6 c6 tac dung khoi mao phan tng. Than chdy cung cdp nhiét, ning nhiét d6 cua

day thép dén nhiét d6 chay. Day thép chdy trong oxi kém theo hién tuwong toa nhiét manh, cac



hat sét tir oxit (Fe3O4) nong do ban tung tée. Do d6, ddy binh can c6 mot 16p nudc mong nham
bao v¢ binh thuy tinh tranh bi ntt, vo.
7.29 Dé diéu khién cac phan tmg hoa hoc theo huéng ¢ loi nhit cho con nguoi, trude hét can
biét rd ddc diém cua phan Gng héa hoc:
= Phan ang mot chiéu hay thuan nghich?
*  Phan Ung thu hay toa nhiét?
= Phan tng c6 sy ting hay giam thé tich khi?
= Phan tng can chat xuc tac?
=  Phan tung dong thé (cung trang thai ran, 16ng, khi) hay dj thé?
Can ct vao dic diém cua phan ung dé tac dong theo hudng ting téc d6 phan tng, chuyén
dich cén bang theo chiéu c6 loi nhat.
7.30 _Giai
Goi Vaoo 12 tbe dd phan tmg & 200°C
Vay 6 Vaio = 2Vaoo
V2o = 2Vao= 2.2Va0= 22 Va0
V2o = 2Vao= 2.2V20= 2x2x2V20= 23.V200
Voo =2Va0= 2.2V = 2x2x2 Vaio= .2.2.2.2Va200= 2* Va0
Vay tdc do phan tmg ting 2* = 16 lan.
4NH3 + 502 — 4NO + 6H20
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