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PHAN I
TU DUY SANG TAO DE, HIEU BAN CHAT
HOA HOC

Trudc déy khi chung ta ap dung hinh thac thi tu luén thi cach tu duy trong Hoa
Hoc la viét phuorng trinh phan ng sau d6 dat 4n vao phuong trinh rdi tinh toén.
Nhung v6i kiéu thi tric nghlem hién nay nhiing kiéu tu duy nhu vay s& gap rat
nhiéu han ché néu khong mudn néi 1a rat nguy hiém. Nhiéu thiy c6 khong trai qua
nhitng Ki thi tric nghiém nén c6 I& s& khdng hiéu hét duoc suc ép vé thoi gian kinh
khung nhu thé nao. Diéu nguy hiém 1a khi bi ép v& thoi gian hau hét cac ban s&
mat binh tinh dan téi sy tinh tao va khon ngoan giam di rat nhiéu.

La nguoi truc tiép tham gia trong ki thi nam 2012 cua B Gido duc va Pao tao
tai truong Pai hoc Ngoai thwong Ha Noi va truong Pai hoc Y Théi Binh, va rat
nhiéu lan thi thtr tai céc trung tdm & Ha Noi nhu: Pai hoc Su pham, Pai hoc
KHTN, HTC, Chua Boc, Hoc méi..., véi tat ca kinh nghiém va tam huyét luyén
thi dai hoc nhiéu nam tai Ha Noi, tac gia manh dan trinh bay b tai liéu “Nhing
con dwong tw duy than téc trong Hoa hec”. Trong qua trinh doc va luyén tap, tac
gia mong mudn cac ban hay tich cuc suy nghi, tu duy dé hiéu phong cach giai toan
hoa hoc cua minh. Khi céc ban da hiéu duogc 16i tu duy cua minh céc ban s& thiy
hoa hoc that su Ia rat don gian.

Trong phan | caa cudn sach ndy minh muén trinh bay vé hudéng méi dé hiéu
ban chat cua cac phan tng héa hoc. Ta cé thé hiéu ban chit caa cac phan ung Hoa
hoc chi 1a qué trinh nguyén té di chuyén tir chat nay qua chét khac, hay néi mot
céch khac 1 qua trinh két hop giira cac nguyén t6 dé tao ra vo s6 chat khac nhau.
Ciing gidng nhu trong 4m nhac chi ¢6 7 nét nhac nhung khi két hop lai c6 thé tao
ra vo s6 giai diéu. Sy ki diéu 1a & chd d6.Trong qua trinh cac nguyén té di chuyén
s€ ¢0 hai kha nang xay ra:

Kha niang 1: S6 oxi hoa ciia cac nguyén t6 khong doi.

Kha ning 2: S6 oxi hoa cua cac nguyén té thay doi.

DU cho kha ning ndo xay ra thi cac qua trinh héa hoc van tuan theo cac dinh
luat kinh dién la:

(1) Pinh luat BAO TOAN NGUYEN TO.

(2) Pinh luit BAO TOAN ELECTRON.

(3) binh luat BAO TOAN BIEN TiCH.

(4) binh luat BAO TOAN KHOI LUGONG.

Muc dich ctia minh khi viét phan | 1a cac ban hiéu va ap dung duoc thanh thao
cac dinh luat trén. Bay gi ching ta ciing di nghién ciu Vé cac dinh luat trén,
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A. DINH LUAT BAO TOAN NGUYEN TO (BTNT)

Ban chat cua dinh luat BTNT la 1 hay nhiéu nguyén t6 chay tir chat nay qua
chat khéc va s mol ciia né khong ddi. Didu quan trong nhat khi 4p dung BTNT Ia
c4c ban phai biét cudi cling nguyén té ching ta can quan tim no “chui ” vao dau
r6i? N6 bién thanh nhiing chat nao rdi?Cac ban hét sizc cha'y : S& 1a rat nguy hiém
néu cac ban quén hozc thiéu chat nao chira nguyén té ta can xét.Sau day 1a mot s6
con duong di chuyén quan trong cua cac nguyén té hay gap trong qua trinh giai
toan.

(1) Kim loai — mubi —Hidroxit — oxit.

FeZ+
i i i F H 0
Vidu: Fe—2t yJ)Fe’* Kiem e(OH), | FeO
) Fe(OH), Fe,O,
Cl",NO;,S02"
Thuong dung BTNT.Fe
NO;
NO,
t khu NO 0 )
() gNO, Gkt Thuong ding BTNT.N
N,O
N2
NH,NO,
SO

(3) 1,50, e, 1502 Thuong ding BTNT.S
S

H,S
H,0

sto4 BTNT.H {
H,  Thuong diang BTNT.H hoic BTNT.O

(4)

HCl BTNT.H HZO
HZ

CaCO,
Ca(HCO,),

——F—CO, —>{

G cHON -
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SO;” BaSO,
(6) Fes;S;CuS,FeS,... > {Fe(OH), —1Fe,0, Thuongdung BTNT.S,Fe,Cu
Cu(OH), [CuO

Chuing ta cuing nhau nghién ciu cac vi du cu thé dé 1am rd vén dé trén nhé!
Cau 1 : Cho hon hop 0,15 mol CuFeS, va 0,09 mol Cu,FeS, tac dung véi dung
dich HNO; du thu duoc dung dich X va hdn hop khi Y gdm NO va NO,. Thém
BaCl, du vao dung dich X thu dugc m gam két tiia . Mat khac, néu thém Ba(OH)
du vao dung d ich X, lay két tia nung trong khong khi t i khdi lugng khong doi
dugc x gam chat ran. Giatri cia mvax Ia
A. 111,84 va 157,44 B. 112,84 va 157,44
C. 111,84 va 167,44 D. 112,84 va 167,44
Bai toan kha don gian ta chi can sir dung BTNT thuan tdy Ia xong.
Cu:0,33 (mol)
. 10,15:CuFeS, BINT
Taco: ———<Fe:0,24 (mol)
0,09 : Cu,FeS,
S:0,48 (mol)
BaSO, : 0,48 - m=0,48.233=111,84 (gam)
BaSO, : 0,48
x4Fe,0,:0,12 —2% 5 x =157,44 (gam)
Cu0:0,33

BINT

= Chon A

Cau 2 : Trung hoa 3,88 gam hdn hop X gdm 2 axit cachoxylic mach hg, no, don
chic bang dung dich NaOH, ¢6 can dwoc 5,2 g mubi khan. Néu dét chay 3,88 g X
thi can thé tich O, (dktc) 1a :

A. 3,36 B. 2,24 C.56 D. 6,72

Tacd: Ny =Necoons =#:0,06—> nIfen9X = 0,12 (mol)
C:a(mol)

— X {H:2a(mol) —™14a+0,12.16 = 3,88 (gam)
0:0,12(mol)

Neo, 10,14

— a =0,14 (mol)—2™
Nyo 0,14

BTNT.O nPhan ung _ 0,143 — 0,12

2

=0,15(mol) -»V =0,15.2,24 =3,36(lit)

Cau 3: Hoa tan hét 14,6 gam hdn hop gdm Zn va ZnO c6 ti 1&é mol 1:1 trong 250
gam dung dich HNO; 12,6% thu duoc dung dich X va 0,336 lit khi Y (dktc). Cho
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tir tir 740 ml dung dich KOH 1M vao dung dich X thu duoc 5,94 gam két tua.Nong
d6 % cua mudi trong X 13 :

A. 14,32 B. 14,62 C. 13,42 D. 16,42

Ta co:

146 {nh :0,1(mol) = n_ = 0,2(mol)

n, =0,015(mol) - n = a(mol
n, :0,1(mol) Y (mol) NH,No, = a(mol)

C6 NH4NO; vi néu Y 1aN, —nM™ =0,15<0,2

Sa}u khi chp KO‘H vao thi K no chay di‘ dau?Viéc tra loi cau hoi n:ély sé,giup ta
tiet kiém rat nhiéu thoi gian va khéng can quan tdm HNOj thira thiéu thé nao.
Nyxo, 0,74 —0,14.2 = 0,46 (mol)

0,74molKOH + X —BNLK
Ny 20, : 0,2 0,06 = 0,14 (mol)

Mo, = 0,5—IN s nTone YNt = 0,5 0,46 = 0,04 (mol)

{nNHM :0,01
-

neo:0,015 %(Zn(NO, ), + NH,NO, )

_0,2.189+0,01.80

250+14,6-0,015.44
Cau 4:Hdn hop X gdm FeS, FeS,, CuS tan vira hét trong dung dich chtra 0,33 mol
H,SO, dac sinh ra 0,325 mol khi SO, va dung dich Y. Nhung thanh Fe nang 50
gam vao Y, phan tng xong thay thanh Fe ning 49,48 gam va thu duoc dung dich
Z. Cho Z phan ung voi HNO; dic, du sinh ra khi NO, duy nhat va con lai dung
dich E (khéng chira NH,"). Khéi lwong mudi dang khan c6 trong E 1a m gam. Gia
tri 16n nhat caa m Ia:

A. 20,57 B. 18,19 C. 21,33 D. 21,41.

Bai toan nay 1a mot bai toan BTNT kha hay. Cai hay cua bai toan ¢ chd:

(1). Cac ban kho suy ra nén ap dung bao toan nguyén té nao.

(2). Bé bai s6 liéu vé thanh Fe gay nhiéu.

(3). Vé mat kién thirc do HNO; dic du nén mudi cudi cling ¢6 thé 1a mudi nitrat.

Dé giai nhanh bai tap nay ta dua ra cac cu hoi dit ra la:

H trong H,SO, chay di dau rdi? — N6 chay vao H,0.

O trong H,S0, chay di dau rdi ? — N6 chay vao muéi SO, SO, va H,0.

Taco: m)nHzo =0,33 (mol) BTNT.O ngong muoi

=0,33.4-0,325.2-0,33=0,34 (mol)

.100=14,62% — Chon B

0,34

— e = = 0,085(mol) —E™NTS 57 FeSO, : 0,085 (mol)
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— LR o, = 0:085 (mol) — m = 0,085.242 = 20,57 (g)
ChU ¥ :Vi HNO; dic nong du nén khi lugng mudi 16n nhat 1a mudi Fe(NO3)s

— Chon A
Céu 5: Cho 158,4 gam hdn hgp X gam Fe,Fe(NO, ),,Fe(NO, ), va mot binh kin
khéng chira khong khi rdi nung binh & nhiét do cao dé phan ng xay ra hoan toan,
khéi lwong chit rin giam 55,2 gam so v&i ban dau. Cho chat rin nay tac dung véi
HNO; thu dugc V(lit) khi NO va dung dich Y. Cho NaOH du vao Y duoc két tua
Z.Nung Z ngoai khdng khi t6i khéi lwong khong ddi duoc m gam chét rin.Gia tri
ciamla:

A. 196. B. 120. C. 128. D. 115,2.
Vi phan ting hoan toan va chét ran tac dung voi HNO; ¢6 khi NO — 55,2 gam la

NO..

Tacod: ny, = % =12 (mol)M—)nmz
_ n;r(n)ljg X_1.2 (mol)&)m;?ng X=158,4-1,2.62=84 (gam)

Sau cac phan tng Fe s& chuyén thanh Fe,O3:
BTNT.Fe 84

ng = 7 1,5(mol) - ng, , =0,75(mol) - m =0,75.160 = 120(gam)

Cau 6: Mot hdn hop X gdm HO—[CH2]2 —OH ; CH;0H; CH,=CH- CH,0OH;
C,HsOH; C5Hs(OH)3. Cho 25,4 gam hon hop X tac dung véi Na du thu dugc 5,6
lit H, (dktc). Mt khac, dem d6t chay hoan toan 25,4 gam hdn hop X thu duoc a
mol CO, va 27 gam H,0. Giatrictaala:

A. 1,25 B. 1 C.14 D.1,2

Céc ban hdy tra loi cau hoi sau :

H trong nhém OH cia X di di dau ? — NG bién thanh H, .

Khéi Tugng X gom nhiing gi? — Tét nhién Ia my = » m(C,H,0)

Taco:

ny, = 0,25(mol) ——=="—ngy"** = 0,5(mol) ——="=ny"** = 0,5(mol)

N0 = 1,5(mol) —=="—ny*** =1,5.2 = 39(mol)

— BIKLABINTC 95,4 =12a+3.140,5.16>a=1,2 (mol) — Chon D

Cau 7: Hon hop X gom axit axetic, axit fomic va axit oxalic. Khi cho m gam X tac
dung voi NaHCO; du thi thu dugc 15,68 lit khi CO, (dktc). Mat khac, dbt chay
hoan toan m gam X can 8,96 lit khi O, (dktc), thu duoc 35,2 gam CO, va 'y mol
H,O. Giatricaay la:
A.0,8. B.0,3. C.0

6. D.0,2.
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béythiy : H' + HCO; - CO, +H,0.Dodd taco ne, =n,, =0,7 (mol)
H" sinh ra tir dau? — Tir nhdm COOH trong X.

— s =gy = 0,7(mol) —2—n g ¥ =0,7.2 = 1,4 (mol)

(0] (0]
Thay SO

—>51,4+0,42=0,82+y

BTNT.O Trong X Trong O Trong CO. Trong H,O
{ >none X plrone0: — pTrone €O,y Trone Hy

—>y=0,6 (mol)

Cau 8: Cao su buna-N dugc tao ra do phan tng dong tring hop giita buta-1,3-dien
V6i acrilonitrin. DSt chdy hoan toan mét lugng cao su buna-N véi khdng khi vira
du (chira 80% N, va 20% O, vé thé tich), sau d6 dwa hon hop sau phan ung vé
136,5°C thu duoc hdn hop khi va hoi Y (chira 14,41% CO, vé thé tich). Ty Ié s6 mat
xich gitra buta-1,3-dien va acrilonitrin la

A 1:2. B. 2:3. C. 3:2. D. 2:1.

Taco:

BTNT cacbon CO, : 4a+3b(mol)

BTNT hidro HZO : 3a+1’ 5b(m0|)
C4Hg:a(mol) gy BINT o 3a+1,5b
C4H N :b(mol) o ne, =4ar 3T 25,543, 75b(mol)

_ BINTNito , =9+4npu=22a+15,5b(mo|)
N, T o,

,01441-_ 43+3% 8 2

Neo, +Nuo+Ny, b 3

Cau 9: Pét chay hoan toan 29,6 gam hdn hop X gom CH;COOH,C,H,COOH,va
(COOH), thu duoc 14,4 gam H,O va m gam CO,. Mt khac, 29,6 gam hon hop X
phan (ng hoan toan véi NaHCO; du thu duoc 11,2 lit (dktc) khi CO,. Tinh m:

A. 48,4 gam B. 33 gam C. 44q D.528¢

Dé y thay : H" + HCO; — CO, + H,0 Do dé ta ¢6 ne, =n,. =0,5 (mol).

H" sinh ra tir d&u? — Tir nhém COOH trong X.

BTNT.H Ti X BTNT.O Ti X
—EINLH = niseX = 0,5(mol) N0y n e X = 0,5.2 = I(mol)

—P 29,6 =Y m(C,H,0)

—omy =296 144, 112

18 22,4
Cau 10: Cho vao 1 binh kin mot it chat xUc tac bot Fe sau d6 bom vao binh 1 mol
H, va 4 mol N,.Sau d6 nung binh dé xay ra phan @ng (biét hiéu suat phan tng la
30%).Sau phan wng cho toan bd hdn hop khi qua 6ng dung CuO du thy dng giam
m (gam).Tinh m?

A.8 (gam) B. 16 (gam) C. 24 (gam) D. 32 (gam)

2.16 =12(gam) — m_,, =44(gam)— chon C
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Bai toan trén c6 nhiéu ban khong dé y sé bi biy khi cir di tinh toan cho qua
trinh tdng hop NH3. Diéu nay l1a khong can thiét vi cudi cting H, s& bién thanh
H,0. Khéi luong éng dung CuO giam chinh la khéi lugng O ¢6 trong H,O.

Taco ngay: n, = l(mol)&m}{zO =1(mol)

— Am  =m, =1.16 =16(gam) — Chon B

Céu 11: Cho 24 gam Mg tac dung vira du véi dung dich chira a mol HNO;.Sau
phan tmg thu duoc hdn hop khi X gdm céc khi N,; N,O c¢6 sé mol bang nhau va
bang 0,1mol. Tim gia tri a.

A28 B. 1,6 C. 2,54 D. 2,45
BINT.Mg — 1(mol
Tacongay : n,, =l(mol) Meg(Noy), = 1(mol)
— P 5 n_ =2(mol)
N,:0,1 BTE 2-0,1.10-0,1.8
n =— = = 0,025(mol
{NZ,O:O,I NH.NO, 8 (mol)

BTNT.N >Nyno, = ZN(Mg(NO3 ),» NH,NO,; N,O; N,)
—>n,, =1.2+0,025.2+0,1.2+0,1.2 =2,45 (mol) — Chon D

Cau 12:Nung 32,4 gam chat rin X gém FeCO3,FeS,FeS, c6 ty I¢ s mol la 1:1:1
trong hdn hop khi Y gdm O, va O; c6 ty 18 s6 mol 1a 1:1.Biét cac phan ung xay ra
hoan toan.S6 mol Y tham gia phan ung Ia :

A.0,38 B.0,48 C.0,24 D.0,26
FeCO, : 0,1(mol) Fe,0, :0,15(mol)
, X:{FeS:0,1(mol) ——4S0, :0,3(mol)
Taco: |pes :0,1(mol) CO, :0.1(mol)

- = 0,1.2+0,3.2+0,15.3-0,1.3=0,95(mol)
O,:a  pro
Y P EO 500,95 > a=0,19(mol) > n, =2a=0.38(mol)
3 .a

Cau 13: Hon hop khi X gém O, va O3 ¢6 ty 1¢ s6 mol 1a 1:1. HAn hop khi Y gom
CH, va C,H, ty 1& mol 1:1. Bt chay hoan toan 2 mol Y thi can bao nhiéu lit X

(dktc):
A. 80,64 B. 71,68 C. 62,72 D. 87,36
Ta c6:Y CH4 :1(mol) Chay C02 :3(mol) BTNT.O nghfm ting = 9(mol)
C,H, :1(mol) H,O:3(mol)

———=5a=9—>a=1,8(mol)
O, :a(mol)

X{OZ za(mol) o
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—V, =1,8.2.22,4=80,64 (Iity —Chon A
Cau 14: Cho 108,8 gam hdn hop X gém Fe,0; , Fe;0, ,FeO tac dung véi HCI
vira di. Thu duoc 50,8 gam mubi FeCl, va m gam mubi FeCl,.Gia tri cua m 1a:
A.146,25 B.162,5 C.130 C.195

FeCl, : 0,4(mol)

Fe :a(mol)—2LFe
FeCl, :a—0,4(mol)

Taco: 108,8

O:b(mol)—==—n,, , =b—n__ =2b(mol)

— PR 50,4.2+3(a—0,4)=2b
-
— &L 5 56a +16b=108,8

{a =1,4(mol)
N
b =1,9(mol)
BAI TAP LUYEN TAP SO 1

Cau 1: bét chay hoan toan hdn hop A chira 1 mol FeS , 1 mol FeS, , 1 mol S can
vira da V lit khi O, (dktc).Tinh gia tri cua V?

A.116,48 B. 123,2 C. 145,6 D. 100,8
Cau 2: Cho 1 mol Fe tac dung hoan toan véi O, (du).Khdi lwong chat rin thu duoc
Ia bao nhiéu?

A.80 (gam) B. 160 (gam) C. 40 (gam) D. 120 (gam)
Cau 3: Cho 32 gam Cu tac dung véi lugng du axit HNO3.Khéi lugng mudi thu
duoc ?

A.72 (gam) B. 88 (gam) C. 94 (gam) D. 104 (gam)
Cau 4: Dét chay 8,4 gam C thu dugc hdn hop khi X gom (CO va CO,) ¢c6 ty 1é sd
mol 1:4.Tinh khéi lugng hdn hop X.

A.27,2 (gam) B.28,56 (gam) C.29,4 (gam) D. 18,04 (gam)
Cau 5: Nung hdn hop rin gém a mol FeCO3, b mol FeS, va ¢ mol FeS trong binh
kin chtra khong khi du. Sau khi cac phan ing Xay ra hoan toan, dua binh vé nhiét
d6 ban dau, thu duoc chat ran duy nhat Fe,O5 va hdn hop khi. Biét ap suat hdn
hop trudc va sau khi phan &g bang nhau. Méi lién hé gittaa, b, cla:

A.a=b+c B.a=2b+c C.a=b-c D.a=2b-c.
Cau 6: Bé luyén dugc 800 tan gang c6 ham lwong sit 95% , can dung x tan quing
manhetit chira 80% Fe;0,4 (con lai 1a tap chat khong chua sit). Biét rang luong sat
bi hao hut trong qué trinh san xuét 1 2%. Gi4 tri cua x 1a

A. 1325,16. B. 959,59. C. 1338,68. D. 1311,90.
Cau 7: Bt chay hoan toan m gam photpho ngoai khong khi thu dugc chét ran A,
Hoa tan A vao nude thu dwoc dung dich B. Trung hoa dung dich B bang dung dich
NaOH dé tao mubi trung hoa, thu dugc dung dich D. Cho thém dung dich AgNO;
vao dung dich D dén du thiy tao thanh 41,9 gam két taa mau vang. Gi4 tri caa m la:
10

m,., =1.162,5=162,5(gam)

FeCly




