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CUA TRUONG THPT CHUYEN KHOA HQC TU NHIEN
Thai gian lam bai: 150 phut

Cau |: Hai hop chat khi A va B déu chira nguyén t6 X. Phan tir mdi chat A va B déu gdm ba nguyén tir ctia hai
nguyén t6. Cac chit A va B khong nhitng phan tmg truc tiép dwoc voi nhau, ma mdi chit con phan tmg duge véi
nude voi trong, dung dich clo va dung dich thudc tim. Hay chon cac chat A, B va viét cic phuong trinh phan tng
Xay ra.
Cau Il: Chia mét lugng kim loai Y thanh hai phan bang nhau. Cho phan thtr nhit phan (mg hét voi lugng du khi
clo, thu dugc 48,75 gam chit ran Z. Hoa tan hét chat ran nay vao nude rdi cho tic dung voi dung dich NaOH dur,
tao ra 32,1 gam két tta 1a hidroxit ctia kim loai Y. Pun néng phan thir hai ngoai khong khi t6i khi kim loai phan
g hét, thiy khoi lugng chat ran ting thém 6,4 gam va tao ra mot oxit duy nhét L.
(a) Xac dinh cong thuc ciia cac chat Y, Z va L.
(b) Tron toan bo lwong Z va L ¢ trén v6i nhau, réi dun noéng hdn hop véi luong du H,SO4 dic: Dan khi tao ra di
qua binh dyng dung dich KMnOj 0,2 M. Tinh thé tich dung dich KMnOj ti da c6 thé bj mat mau.
Cau l11: Tron hdn hop C g@)m hai oxit cua hai kim loai R, M v4i nhom kim loai dugc hdn hop D. Nung néng D
trong diéu kién khong c6 oxi dén phan tmg hoan toan, thu duoc 25,83 gam hén hop E. Ham luong téng cong cua
nhom (theo khéi lugng) trong E 12 24,042%. Chia E thanh hai phan bang nhau. Cho phan thir nhat phan tmg hoan
toan voi dung dich NaOH du, tao ra 504 ml khi. Cho phan thi hai phan img hoan toan vdi dung dich H,SO;4 lodng
du, tao ra 1,176 1it khi va con lai chét rin khong tan 1a kim loai M ¢6 khoi lwong 5,76 gam. Léy toan bd lugng M
hoa tan hét vao dung dich HNO; du, tao ra 1,344 lit khi NO (14 san pham khir duy nhat). Biét thé tich cac khi duoc
do & diéu kién tiéu chuan.
(a) Xac dinh R, M va tinh thanh phan phan trim theo khdi lugng ctia‘mdi joxit trong hdn hop C.
(b) Néu cho cting lugng hdn hgp C nhur trén tac dung hét véi dung dich HC1 6 M, dun nhe thi phai dung it nhat
bao nhiéu lit dung dich axit do.
Cau IV: Hop chit O chi chira mét loai nhém chire, khéng 1am mat mau dung dich brom. Khi cho O phan ting
hét v6i Na tao ra s6 mol H, bang s6 mol O di phan tng. Mat khic; khi cho O tac dung véi axit axetic ¢ H2SO4
dic 1am xuc téc tao ra san pham P c6 cong thie phan tix C1,H1404
(a) Hay viét cac cong thirc cau tao c6 thé c6 cia O thoa mén cAc tinh chat trén.
(b) Viét cac phuong trinh phan g diéu chétimg chat xac dinh dugc & phan (a) tir nhitng hidrocacbon thich hgp.
Cau V: Hon hgp S gdm 3 ancol don chite mach hd, trong d6 c6 hai chat thudc cing mot diy dong dang va co
khéi lwong mol hon kém nhau 28 gamy; €6 it nhat mot chat chira mot 1ién két d6i. Néu cho m gam hdn hop S phan
g hét voi Na du s& tao 1,12 lit Hz (dktc). D6t chay hoan toan m gam S tao ra 7,04 gam CO; va 4,32 gam H.0.
Tim cong thirc va tinh khéi lugng mdiancol c6 trong hdn hop S.
Cau VI: Hai chét hitu co G va H (Mg > My) déu thudc loai don chirc. Khi dbt chay cung sé mol nhu nhau cua
mdi chét chi tao ra CO, va H20, trong do luong CO; tao ra la bfmg nhau. Tron hai chit G va H véi nhau duoc
hén hop F. Chia F thanh 4 phan bang nhau.

e Phén thir nhat phan g hét voi Na tao ra 336 ml khi.

e /Dbt chay hoan toan phan thtr hai can vira da 1,568 lit khi oxi. Dan hdn hop san pham chay di chdm qua

binh dung lwong du NaOH ran, sau thi nghiém thay khdi lugng binh NaOH ting 3,9 gam.

e * Cho phan tht ba phan tng véi canxi cacbonat du tao ra it hon 336 ml khi.
Biét cac phaning xay ra hoan toan, cac thé tich khi dugc do ¢ diéu kién tiéu chuan.
(a) Xac dinh-cong thtc va tinh thanh phan phan trim theo khdi luvong ciia G va H trong hdn hop F.
(b) Pun phan thir tw v6i HSO4 xtic tac. Sau phan tng, tach riéng phan san pham hitu co va xuc tac thi con lai
hén hop K. Cho hdn hop K phan tmg hét véi Na du tao ra 257,6 ml khi (dktc). Tinh hiéu suit phan tng tao san
pham hitu co ké trén.
(c) Trong cong nghiép hién dai chat G dugc san xuat tir cac chat khi A; va A; theo so do sau:

AL+ A - Ag Az + A1 - G
Hay xac dinh A, A, va viét cac phuong trinh phan (mg xdy ra trong so do trén.
HET

Cho nguyén tir khdi: H=1; C = 12; O = 16; Mg = 24; Al = 27; Cl = 35,5; Mn = 55; Fe = 56; Cu = 64; Zn = 65; Ag = 108.
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Cau I (1,0 diém)
A1aSO;, B 1a H.S
tO

2H,S + SO, —= 3S + 2H,0
SO, + Ca(OH), — CaSOsl + H,0

H.S + Ca(OH), — CaS + 2 H,0

SO, + Cl, + 2H,O0 — H,SO4 + 2 HCI

H,S + 4Cl, + 4H,0 — H,SO; + 8 HCI

5S80; + 2KMnO; + 2H,0 — K3SOs + 2 MnSO, + 2 H,S04

3HS + 2KMnOs — 2MnO; + 2KOH + 3S + 2H,0 1,0 diém
Cau 1 (2,0 diem)
() Phan 1:
Y +n2¢cl, = val,
a a
YCl, + nNaOH — Y(OH),d + nNaCl
a a
Co: a= 48,75 = 321 =>Y =18,67n =>n=3;Y =56 (Fe)
R+355n R+17n
Vay Y la Fe, Z la FeCls 0,5 diém
48,7
=> azizosmol
56 +35,5% 3
Phén 2:
xFe + y20, —— Fe0y
Co: No, = 6,4/ 32 = 0,2 mol
=> nFe :%:i => EZE
no, 02 Yy y 4
2 .2
Vay cong thirc cta L 1a FesO4 0,5 diém
(b) 2 FeCly + 3 H,S04 (dic) ——  Fex(SOu)s +76.HCI
0,3 0,9
2 Fe304 + 10 H,SO4 (déc) S 3 Fey(SO4)3. +. SO, + 10 H0
0,1 0,05
2KMnOs + 16 HCI — 2KCI + 2MnCl; + 5Cl; + 8 H,0O
0,1125 0,9 0,1125 10,1125
2KMnOs + 5S0; + 2H,0. — K3SO4 + 2 MnSO4 + 2 H,SO4
0,02 0,05 0,02
2KCIl + H,SO0, — K3SO4 + 2 HCI
bd: 0,1125 0,02
pu: 0,04 0,02 0,04
2KMnOs + 16 HCI' — 2KCI + 2MnCl; + 5Cl; + 8 H,0
0,005 0,04
=> Nknino, =,0,4125+ 0,02 + 0,005 = 0,1375 mol
=> Vd kmno, = 0,1875/ 0,2 = 0,6875 lit = 687,5 ml 1 diém

Cau Il (2,0 diém)

@) 3M + 4nHNO; —— 3M(NOs), + nNO + 2n H.0
0,06

o ny=006x> =20

M
=> Ncu = 5,76/ 64 = 0,09 mol
Co: NAltrong D = NAltrong E = 25,83 x 0,24042/ 27 = 0,23 mol
Dbat cong thirc hai oxit cua R va Cu 1a R0, va Cu,0m (M =1, 2).
3RO, + 2nAl —» 6R + nAlLO3

pu: a 2na/3 2a na/3
3Cu,0m + 2mAl — 6Cu + m Al,O3
pu: 0,09 0,06m 0,18 0,03m

E: R (2a); Cu (0,18); Al,O3 (na/3 + 0,03m); Al (0,23 - 2na/3 - 0,06m)
Co: mp = mg = 25,83 gam
=> mp = (2R + 16n)a + (128 + 16m) x 0,09 + 0,23 x 27 = 25,83
Phan 1 ciia E:

R + NaOH — khong phan ting

Cu + NaOH — khong phan ung

=>Mm =32n =>n=2; Mum =64 (Cu)

M




AlbO3; + 2NaOH — 2 NaAlO, + H,0
Al + NaOH + H,O — NaAlO, + 3/2 H»
(0,23- 2na/3 - 0,06m)/2

2na
0,23—7—0,06m 0,504

Co: n, = ><§= =0,0225mol
2 2 2 2
=> 2na+0,18m=0,6

Phan 2 ciia E:

2R + pHSO4 (lodng) — R2(SO4)p + pH2
a pa/2
Al,O3 + 3HS0s — Aly(SOs)3 + 3 H0

2 Al + 3 H,S0, (Ioéng) — A|2(SO4)3 + 3 Hy

(0,23- 2na/3 - 0,06m)/2
Cu + HSO4 (lodng) — khong phan (ng
2na

0,23—T—0,06m X§ 1176

co: n, =22, —0,0525mol
: 72 2 2 224

(2), (4) => pa =0,06

THL:m=1

(3)=> na=0,21

@), (5) => na_n_021 7 . h-7.p=2a=003
pa p 006 2

Vay hai oxit trong C l1a Mn;O7 va Cu,0

Co: Ncu,0 = 0,09 mol, Nmn,0, = a = 0,03 mol
=> ma = 144 x 0,09 + 222 x 0,03 = 19,62 gam

144
=> %Cu,0 = 299144 100 - 66,06%

%Mn;07 = 33,94%

TH2: m=2
(3)=> na=0,12
na n 012 2
(4), (6) => — ===
pa p 006 1
=> p=2;n=4;a=0,03

(1)=> R=55(Mn)
Vay hai oxit trong C la MnO, va CuO

Co: Ncuo = 0,18 mol

Nmno, = 2a = 0,06 mol
= ma =80 x 0,18 + 87 x 0,06 = 19,62 gam
=> %Cu0 = M x100=73,39%

%Mn0O;2 =.26,61%

(b) TH1:
Cis0 + 2HCI — Cu + CuCl, + H;0
009 018
Mn;07 # 14 HCI — 2MnCl, + 5Cl, + 7 H,0
0,03 0,42

=> Nuet = 0,18 + 0,42 = 0,6 mol
=> Vddne =0,6/6=0,11it

TH2: CuO + 2HCI — CuCl; + H20

0,18 0,36
MnO; + 4HCI — MnCl; + Cl> + 2H0
0,06 0,24

=> Nuer = 0,36 + 0,24 = 0,6 mol
=> Vddner = 0,6/ 6 =0,1 lit

@
®)

(4)

(5)
(1)=> R=55(Mn)

(6)

0,5 diém

0,5 diém

0,5 diém

0,25 diém

0,25 diém

Cau IV (1,0 diéem)

(a) O tac dung vdi axit axetic va tac dung dugc vai Na=> O la ancol.
CxHy(OH)m + mNa — CyHy(ONa)m + m/2 H;

Co: NH, = NA =m2=1 =>m=2

=> Céng thirc cua O 1a CxHy(OH),




H,S0, d
CxHy(OH), + 2 CHsCOOH

Do P ¢6 CTPT la C12H1404

=> X=28; y= 8

Vay cong thitc cua O la CeHs(OH):

Do O khong lam mét mau dung dich nuéc brom nén O 1a hop chit thom va khong phai phenol.
Cac cong thirc cau tao ctia O thoa man la:

(CH3CO0),C,Hy + 2 H,0

CH,OH CH,OH CH,OH HO—CH—CH,—OH
CH,0H
CH,OH
CH,OH ,
0,5 diem
6)) 2 (3) )
(b)
CH, CH,CI
CH, CH,CI
+ 20, B o + 2HC
CH,CI CH,OH
CH,CI CH,O0H
+ 2 NaOH —_— + 2 NaCl
Cac chit2,3 duoc diéu ché theo cach tuong ty nhu chét 1.
Chat 4 duoc diéu ché nhu sau:
CH=CH, HO—-CH—CH,-OH
3 © + 2KMnO, + 4 H,0 3 + 2MnO, + 2 KOH 0,5 diém
Cau V (2,0 diem)
CH. OH +Na - CH.- OH 4#1/2H,
x y-1 x oyl
0,1 0,05

cHo+|x+Y-1lo) 5 xco, + YH,0
O 4 2 2
0,1 0,16
=> x=16
TH1: CH3;0H, CsH;OH (CHHZEAOH ), CmH2m-10OH
TN1:  CiH__/OH + Na — C.H_ ONa + 1/2H,

N 2n#l
X x/2
CaHom1OH + Na — CnH2miONa + 1/2 H»
y y2
Co: MW, = X/2 + y/2 = 0,05 1)
_ 3n - -
TN2:  C.H_ OH + ?OZ — nCO, + (n+1)H,0
X nx (n+1)x
CmHom1OH + (3m-1)/2 0O, - mCO; + mH,O
y my my
C6:  Nco,=Nx +my=0,16 2
Mo = (N+1)X +my = 0,24 (3)
(1)- (3) => x =0,08; y = 0,02

(2)=> 0,08n +0,02m=0,16

Dol<n<3=>m<4

Mat khéc do rugu khong no nén m > 3
=> m = 3 (C3HsOH, CH,=CH-CH,0OH)




=> n=125
Dit sb mol ciia CH30H va CsH70H lan luot 1a z va t. Co:

z+t=x=0,08
ﬁzlz+3t _125
Z+t

=> z=0,07;t=0,01
=> McHzoH = 32x0,07=2,24 gam
mc3H70H =60 x 0,01 = 0,6 gam

Mc,HsoH = 58 x 0,02 = 1,16 gam 1.0 diém
TH2: CH0H, C-H - OH
TN1: CH3OH + Na — CHs:ONa + 1/2H;
X x/2
C-H,- OH + Na — C-H_- ONa + 1/2H,
y yl2
Cé: NH, = X/2 +y/2=0,05 4)
TN2:  CH3OH + 3/20, —» CO; + 2H0
X X 2X
3n-1 - -
CH, OH + 0, - nCO, + nH,O
y ny ny
Co: Nco, =X+ ny =0,16 (5)
NHyo = 2X + Ny = 0,24 (6)
(4)- (6) => x=0,08;y=0,02
(2)=> ny =0,08
=> Hai ancol la C3HsOH va CsHoOH
Dit s06 mol cua C3HsOH va CsHgOH lan luot 1a z va t. Co:
z+t=y=0,02
ﬁ _ 3z+5t -4
z+t
=> z=0,01;t=0,01
=> McHzoH = 32 x 0,08 =2,56 gam
Mc,Hs0H = 58 x 0,01 = 0,58 gam
McgHgot = 86 x 0,01 = 0,86 gam 1,0 diém
Cau VI (2,0 diém)
(a) Do hon hop F tac dung véi CaCOs tae khi nén F chira axit cacboxylic.
Do ny, (phan 1) > nco, (phan:3) => chat con lai trong hon hop F la ancol.
G: CxHyCOOH; H: CHmOH )
Tir gia thiet ban dau suy ra phan tr G va H ¢6 cung s6 nguyén tir cacbon.
Phan 1: C,H,COOH + Na = CyH,COOH + 1/2 H;
a
CnHmOH + Na. —> CnHmOH + 1/2 H2
b
Co: NHy=a/2 +'b/2 = 0,336/ 22,4 = 0,015
=> a+b=20,03
Phin 2: me = 3,9 - 0,07 x 32 = 1,66
= Me= 1—62 =565,33
Do ancol va axit ¢6 cung s6 nguyén tir cacbon nén nghiém thoa man 13 CHsCOOH (G) va C;HsOH (H)
Co: 60a + 46b = 1,66
=> a=0,02;b=0,01
=> %CH,COOH = 600,02 x100 =72,29%
%C,HsOH = 27,71% .
(b) CH3COOH + CsHsOH — CH3COOC:Hs + H.0 1,0 diem

bd: 0,02 0,01
pu: c c c
du: 0,02-c 0,01-c c




Co:

=>

(©

CH3;COOH + Na — CH3;COONa + 1/2 H;
0,02-c

C,HsOH + Na — C,HsONa + 1/2 H,
0,01-c

H.O + Na — NaOH + 1/2 H,

c

N, = (0,02-C)/2 + (0,01 -C)/2 + ¢/2 = 0,2576/ 22,4 = 0,0115

¢ =0,007

H=-2
0,01

%100 = 70%

CO + 2H, — CH30OH

A1 Az Az

CH:OH + CO — CH3;COOH
As As G

0,5 diém

0,5 diém




