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bé thi cod trang, gom 4 cau

SO GIAO DUC VA PAO TAO
TP HO CHI MINH

Cau 1: (5 diém)

1.1 1 nguyén t6 kim loai X tao duoc 3 oxyt A,B,C. Oxyt A c¢6 mau d6 tham tan duoc trong nudc. Dun néng A
ta thu dugc oxyt B c6 mau luc thdm. B tan trong dung dich KOH dic cho dung dich Y, suc khi Clo vao Y
dugc dung dich Z ¢6 mau vang. Cho axit HySO4 du vao dung dich Z thu dugc dung dich T ¢6 mau dacam.
Cho dung dich T lan luot tic dung voi dung dich KI, dung dich Na;SOs. Viét cac phwong trinh phan tng
xay ra.

1.2 Chi dung 1 thudc thir nhan biét 3 dung dich NaAlOy; CgHsONa; NH;HCO; va 3 chit long CoHsOH,
CsHsOH, CgHsNH,

1.3. Cho dung dich H;0O; tac dung vdi dung dich KNO,, Ag,0, dung dich KMnO4/H,SO, loang, PbS. Viét
phuong trinh héa hoc cia cac phan rng xay ra.

1.4.A,B,C,D,E,F la cac hop chét ¢6 oxi cua nguyén td X va khi cho tac dung véi NaOH déu tao ra chat Z va H,0.
X co téng sb hat proton va notron bé hon 35, cé téng s6 oxi hoa duong cuc dai va 2 14n s6 oxi hoa am 1a -1.
Hay 1ap luan dé tim cac chét trén va viét phuong trinh phan tng . Biét rang dung dich mdi chat A,B, C

trong dung mdéi nudc lam quy tim héa do. Dung dich E,F phan tng véi dung dich Axit manh va bazo manh.

DPiém
8pt=1d

Caul HUONG DAN CHAM
11 | CrO3 + H,O —» H,CrO,4
1d CrO3 + H,O — H,Cr,04
2CrO3— Cr,05 + 3/2 0,
Cr,05 + 2KOH —2KCrO, + H,0
2KCrO, + 3Cl, + 8BKOH — 2K,CrO,4 + 6KCI + 4H,0
2K,CrO, + H,S0O,— K,Cr,0,+ K,SO, + H,0O
K>Cr,0; + 6KI + 7H,S0,— 4K,SO, + Cr2(804)3 + 3l, + 7TH,0
K>Cr,0; + 3Na,SO; + 4H,SO,— K,SO,4 + Cr2(804)3 + 3Na,SO, + 4H,0
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Trich cdc mau thir, rdi cho tir tir dung dich HCI vao theo bang trén
C6H5NH2 + HCl > C6H5NH3CI
NH4HCO3z+ HCI — NH,CI + CO, + H,0

Ce¢HsONa + HCI - CeHsOH + NaCl

NaA|02 + HCI + Hzo e AI(OH)3 + NaCI

1d

0,5d

1.3
1d

H,0,; + KNO,— KNO;3; + H>,0O
H,0, + Agzo - 2Ag + O, + H,O

5H,0, + 2KMnO,4 + 3H,S0O4— 50, + 2MnSO, + K>SO, + 8H,0

4H,0, + PbS — PbSO, + 4H,0

0,25d
0,25d
0,25d
0,25d




1.4

1,5d

Xéc dinh X. p+tn <35 — X thudc chu ky 2 hodc 3
Goi x 1a sb oxi hoa duong cuc dai cua X; y la sb oxi hoa 4m cua X
Taco: x+y=8 0,25d
X+ 2(-y) =-1 — x=5; y=3
X la phi kim thugc nhom VA — X 1a N hoac P
Duva vao dir kién cua bai Ta co:
A: H3POy; B. HPO3; C HyP,07; D P;0s; E:NaH;POy; F:NaHPO,; Z: NagPOs,. 0,25d
H3PO, + 3NaOH — NagPO, + 3H,0 8pt=1d
HPO; + 3NaOH — NazPO,4 + 2H,0
H4P,07 + 6NaOH — 2Na3zPO,4 + 5H,0
P,0s + 6NaOH — 2NazPO,4 + 3H,0
NaH,PO, + 2NaOH — NasPO, + 2H,0
Na,HPO, + NaOH — NazPO, + H,O
NaH,PO, + HCI — NaCl + H3PO,
Na,HPO, + 2HCI — 2NaCl + H3PO,

Cau 2: (5 diém)

2.1.

2.2.

2.3

2.4.

Cac chat hitu co A,B,C,D mach hd co cing cong thirc phan tir CsH;NO,. O diéu kién thudng A,B 1a chat
ran, con C va D 1a chat long. Khi phéan tmg véi hidro trong diéu kién thich hop, tr A thu dugc C3HgNO,, tir
D thu duoc C3HoN. Céac chat A,B va C déu tac dung duoc véi dung dich HCI lodng va dung dich NaOH.
Chét B.C khi tac dung véi dung dich NaOH thi thu duogc mudi ciia cac a-amino axit. Xac dinh cong thic
céu tao , goi tén cac chat A,B,C, D. Biét rang trong cac chat trén khong c6 chat nao tham gia phan ng trang
bac. Viét cac phuong trinh phan tng da néu trén.

Cho céc chat; phenylformat, Ancol o-hidroxi benzylic, Ancol p-hidroxibenzylic. Viét cong thirc cdu tao cua
cac chat trén. Sip xép cac chit trén theo chiéu ting dan nhiét do soi. Giai thich ngan gon.

Oxi hoa khong hoan toan etylenglicol ta thu duoc 5 hop chit hitu co cung s6 nguyén tir cacbon trong phan
tir. Hay viét cong thirc cau tao cua 5 chat do.

Pun héi luu hidrocacbon Y v61 KMNO;, trong nude thu duge 2 san phérp A va B. A 1a mubi cua axit hiru co
don chirc. D6t 3,2 gam A nguoi ta thu duge 1,38 gam K;COs. B 1a chat hitu co khong tham gia phan Gmg
trang guong khong lam mat mau nudc brom va co6 ty khoi so voi khong khi 1a 2.

a. Xéac dinh cong thuc ciu tao ciia A,Bva Y.
b. Viét phuong trinh héa hoc gitta Y véi KMnO,
Cau HUONG DAN CHAM Piém
Z.f A. C;H3;COONH, Amoniacrylat 0,125d
15 | B CH4CH(NH,)COOH Alanin 0,125d
C H;NCH,COOCHS3; metyl amino axetat 0,125d
D. C3H;NO; 1-nitro propan hodc 2-nitro propan 0,125d
C,H3;COONH,4 + H,— C,HsCOONH, 8pt=1
C3sH7NO; + 6[H] — C3H7/NH, + 2H,0 d
C,H3;COONH,4 + NaOH — C,H3COONa + NH3 + H,0

2




CH3CH(NH,)COOH + NaOH —» CH3CH(NH,)COONa + H,0
H,NCH,COOCH; + NaOH — H,NCH,COONa + CH3OH
C2HsCOONH, + HCI — C;HsCOOH + NH,CI
CH3CH(NH,)COOH + HCI - CH5CH(NH3CI)COONa
H,NCH,COOCH; + HCI —sH3Cl NCH2COOH

2.2 Cong thuc cau tao: (A) CsHsOOCH 0,25d
1d (B) ©)
Q‘ CH0n HO@ CH,OH
OH
Nhiét d6 soi ctia cac chat ting dan theo chiéu sau: (A) < (B) < (C) 0,25d
(A), (B), (C) cd M tuong duong nhau
A khong c6 kha nang tao lién két Hidro lién phan tir , 0,25d
B ¢6 the tao lién két Hidro ndi phan tir 1am gidm s6 lién két Hidro lién phén tir 0,25d
C chi tao lién két Hidro lién phan tu
2.3. | Etylenglicol bi oxi hoa thanh 5 chat sau:
1d HOCH,-CHO(1) ; HOC-CHO (2); HOOC-CH,0H (3); HOOC-CHO (4); HOOC-COOH (5) 0,25x
4 chit
24 | Bio to: én to K ta c6 n,=2 2238 0,02 mol - Ma = 3,2/0,02 = 160
1,5d a0 toan nguyen to K ta o N,y=2ny o = ﬁ = Mol — Ma = 0,25d
— Mg =160 — 83 = 77. Vay A 1a CgHsCOOK 0,25d

Mg = 58. B 13 san pham phan tng cta Y v6i KMnO,, B khong c6 phan tng trang guong nén B | 0,25d
la Xeton. Vay B 1a CH3COCHjs.

©70H; CH—CH,

Vay Y la o 0,25d

3 —CH, ™ ClH—CH3+ 8 KMnO, —> 3 C,H.COOK + 3CH,COCH, +5KOH +8MnO, +2H,g 0,5d
CH,

Cau 3: (5 diém)

3.1.

3.2

3.3

Hoa tan hoan toan m gam bot nhom trong dung dich chita HCI va HNO3 thu duogc 3,36 it hdn hop Y gdm
hai khi khong mau, dung dich con lai chi chtra mudi cta cation AI**. Pem toan bd luong hon hop khi Y tron
v6i 1 1it Osthu duoc 3,688 lit hon hop gdm 3 khi. Biét thé tich cac khi déu do ¢ dktc va khéi lugng ciia Y
nho hon 2 gam. Tim m.

Dién phan dung dich X chtra a mol CuSO4 va 0,2 mol KCI (dién cuc tro, mang ngan X(’)p, cuong do dong
dién khong d01) trong thoi gian t gidy, thu duoc 2,464 lit khi ¢ anot (dktc) Néu th01 gian di¢n phan 1a 2t
gidy thi tong thé tich khi thu duoc & ca hai dién cuc 13 5,824 lit (dktc). Biét hiéu suét dién phan 100%, céc
khi sinh ra khong tan trong dung dich. Gié tri cua a la

Cho 3,58 gam hén hop X gdm Al Fe va Cu vao 200 ml dung dich Cu(NOs); 0,5M. Khi phan g hoan toan
dugc dung dich A va chét rin B. Nung B trong khong khi & nhiét d6 cao duogc phan ting hoan toan thu dugc
6,4 gam chét ran. Cho A tac dung v6i dung dich NH3 du, loc két tiia nung trong khong khi duoc khéi lwong
khong d6i thu duoc 2,62 gam chét ran D.

Tinh khéi lugng mdi chat trong hdn hop X ban dau

. Hoa tan hoan toan 3,58 gam hon hop X vao 250 ml dung dich HNO3 a mol/lit dwgc dung dich E va khi NO

(san pham khtr duy nhat). Dung dich E tac dung vira hét 0,88 gam bot Cu. Tinh a.
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Cau | HUONG DAN CHAM Diém
3.1 | S6 molY =0,15 mol 7 N
1,58 | Hon hop Y gom 2 khi khong mau, khi tron v6i khi O, thé tich hon hop giam chimg 0.5d
t6 o 1 khi la NO. Vay hon hop Y gom NO va khi A. ’
D¢ giam s6 mol hon hop Y khi tron voi O, chinh 1a s6 mol O, phén tng
NO + % Oz—) N02 095d
0,06 0,03 0,06
Vay hon hop khi sau gdém khi NO,, O, du va khi A. = na= 0,09 0,25d
Theo gia thuyét my < 2 gam
0,06.30 + Ma.0,09<2 = Ma< 2,22 Vay A lakhi H, 0.25d
BTDT ta co: 3IlA| = 3nNo + 2nH2 = 0,36 =>m= 3,24 (gam) ’
3.2 | Thoi gian t gidy mol khi & anot bang = 0,11 mol
1,5d | Céc phan ung ¢ 2 dién cuc
Cu** +2e - Cu 2CI'> Cl, + 2e 0,25d
02 01 0.2 (mol)
H,0 > % 0, +2H" +2e
0,01 0,04  (mol)
= Tong mol e nhan sau thoi gian t gidy 14 : 0,2 + 0,04 = 0,24 (mol) 0,25d
Sau thoi gian 2 t gidy = Téng mol e nhan 13 : 2(0,2 + 0,04) = 0,48 (mol) 0,25d
Tong so mol khi sinh ra sau thoi gian 2t gidy 1a: 0,26 mol
Cu*" +2e - Cu 2CI'> Cl, + 2e
a 2a a 02 01 0.2 (mol) 0,25d
H,O + 2e - H, +20H H,O0 > % 0, +2H" +2e
0,18 «-0,09 0,07 « 028 (mol) 0,25d
Vay2a+0,18=0,48 —a=0,15 0,25d
2-3- a. Phuong trinh : 012
4| A+ 3CUP5 2AP +3Cu (1) e
Khi Alhétthi Fe +Cu®*> Fe?* +Cu (2)
Néu Cu?* hét thi sb mol Cu trong chat rin C > 0,1 mol = Chét ran sau khi nung B
trong khong khi c¢6 khoi luong 0,1.80 > 8 (gam) (khong phu hop) 0,25d
Vay Cu?* du, nén Al va Fe hét. Goi sb mol AL,Fe, Cula ab.c
Taco:27a +56b +64¢c =3,58 (I)
Chét ran sau khi nung laCuO :1,5a +b +c¢ =0,08 (I 0,25d
Dung dich A chua AI**, Fe®, Cu®* du, cho tac dung NH; du két tia 1a Fe(OH),, va 0,25d
Al(OH)s. Khi nung ngoai khéng khi ta thu dugc Fe,O3 va Al,O4
102 0,5a +160.0,5b =2,62 (IlI) 0,25d
Giai (I),(IT) va (I1I) ta dugc : a= 0.02 ; b= 0,02 ; c= 0,03.
ma = 0,54 (gam) ; me.= 1,12 (gam); mc, = 1,92 (gam) 0,25
b. Theo gia thiét nhan thay : hdn hop X va 0,88 gam Cu (0,01375 mol) tac dung vira | 0,254
dl:l Vo1 250 rpl dung dich HNOgaNmOI/ lit. Theo PLBTDT suy ra s6 e nhan do HNO;
bang tong s6 mol e nhudong do hon hop X va 0,01375 mol Cu
Téng mol e nhuong = 3np+2NE+2 Ney
=3.0,02 +2.0,02 + 2 (0,03 +0,01375) = 0,1875 (mol) 01254d
Qua trinh nhan e : 4H" + NO; + 3e > NO + 2H,0
0,25 « 0,1875
0,125d

Mol HNO3; =mol H" = 0,25 (mol) = a=1 (M)
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Cau 4: (5 diém)

4.1.

4.2.

4.3

Cho hdn hop A chua 2 peptit X,Y déu duoc tao boi glyxin va alanin. Biét rang tong sd nguyén tir O trong 1
phan tir X va 1 phan tir Y 1a 13. Trong X hodc Y déu c6 sb lién két peptit khong nho6 hon 4. Bun nong 0,7
mol A trong KOH thi thiy c6 3,9 mol KOH phan tng va thu dugc m gam mubi. Mit khac, dét chay hoan
toan 66,075 gam A rdi cho san pham hap thu hoan toan vao binh chita Ca(OH), du, thdy khdi lugng binh
tang 147,825 gam. Tinh m

Oxi héa mot Iugng ancol X béng 07 v6i xtc tac thich hgp, lam khan nudc, thu duge 3,2 gam hon hop hoi
cac chit hiru co Y gdm ancol, andehit va axit cacboxylic twong tmg. Ti khdi ctia Y so vé6i hidro 1a 16. Pun
néng Y voi luong du dung dich AgNOj3 trong NH3, phan tng hoan toan thu dugc 32,4 gam Ag. Xac dinh %
khéi lwong cac chat co trong hdn hop Y.

Hop cht hitu co A (chtra 3 nguyén td C,H,O) chi chira mdt loai nhém chirc. Cho 0,005 mol chét A tac dung
vira da v6i 50 ml dung dich NaOH (khéi lwong riéng 1a 1,2 g/ml) thu duoc dung dich B. Lam bay hoi dung
dich B thu duoc 59,49 gam hoi nudc va con lai 1,48 gam hdn hop céc chét ran khan D. Néu dbt chay hoan
toan chét ran D thu duogc 0,795 gam NayCOg, 0,952 lit CO, (dktc) va 0,495 gam nudc. Néu cho hdon hop
chit i D tac dung v6i dung dich H,SO4 loang du, roi chung cat thi dugc 3 chat hitu co X,Y,Z chi chira cac
nguyén td C,H,0. Biét X,Y 1a 2 axit hitu co don chuc, Z tac dung vo1 dung dich Br; tao san phém 7’ ¢ khoi
luong phén tir 16n hon X 13 273u va Mz< 125u. Xac dinh cong thirc ciu tao A, X,Y,Z va 2’

Cau HUONG DAN CHAM Piém
4.1. | Ca Glyxin va Alanin déula cac o-aminoaxitno c6 1 nhdm-NH,va 1 nhém-COOH
15 bat CTPTCIaC,H;,.:NO;
KCoH20iNO, —22 5 CricHankir2NikOie1€6 M = 14nk+ 29k +18 0254
=peptitco dang H-[NH-R-CO],-OH 0,25d
H-[NH-R-CO],-OH + kKOH— kNH,-R-COOK+ H,0 *)
0,7 mol 3,9 mol mudi 0,7
mol
3,9
k= 22=32 0,25d
0, 77
P&t CoxHanke2NkOker ——> nkCO, + (nk-k/2+1) H,0 + /2N, 0,25d
Co: Mo, T Myo _ 62nk—9k+18 147,825
' m, 14nk +29k + 18 66,075 0,25d
Thay k= 7:>(62 %—9 £+18)66 075=(14n. %+29 3 + 18)147,825
=n =2,5385 = M = 377,57
DLBTKL cho (*) = m mudi = 0,7.377,57+ 3,9.56 — 0,7.18 = 470,1 (gam) 0,25d
4.2 My =32 = andehit HCHO:X, axit HCOOH: y; ancol CH;0H: z
1ld . \ . 0,25d
Cac phuong trinh phéan tng:
CH30H + % O, - HCHO + H,0
CH3;0H + O, » HCOOH + H,0
HCHO +4AgNOs+ 6NH; + 2H,0 — (NH,4),CO3+4Ag +4ANH4NO;
HCOOH+2AgNO; +4NH; + H,O — (NH,),CO3 +2Ag +2NH4NO; 0,25d
30x + 46y + 322 = 3,2
X+y+z=3232=0,1
4x + 2y=0,3 0,25d




x=0,07 mol |%m,.,, =65,63
y= 0,0l mol {%m,. ... =14,38
z=0,02 mol %m,, ; =20

0,25d

4.3
2,5

Ap dung BTKL ta c6 ma= 59,49 + 1,48 —50.1,2 = 0,97 = Ma= 194 (g/mol)

D — 0,795 gam Na,COj3 + 0,952 lit CO; + 0,495 gam H,0

Mol Na,CO3; = 0,0075 ; mol CO, = 0,0425

BT C ta c6: mol C (trong A) = 0,0075 + 0,425 = 0,05 = S6 C =10

S6 mol NaOH phan tng voi A = 2 mol Na,CO3 = 0,015

BT H ta cO N (rong Ayt NH (trong NaoH) Ni(trong H20 ciia NaOH) = Ni(trong hoi H20) + NH (dét chay)

mol H (trong A) =0,05 =s6H=10 = S6 0 =4.

Vay CTPTA 1a C10H1004

Mol A: mol NaOH =0,005 : 0,015 = 1: 3

Vi A chi chtra 1 loai chirc ma c6 4 nguyén tir O, tdc dung véi NaOH ty I¢ mol 1:3. Vay A 1a este
2 chirc ¢6 1 chire gan vao vong benzen

A tac dung v6i dung dich kiém thu duge X,Y 1a 2 axit hitu co don chire. Z 13 hop chat thom chua
1 nhém chtic phenol va 1 nhém chirc ancol nén tong sé C >7. Tong sd nguyén tir C trong
2 axit <3

Vay 2 axit [a HCOOH va CH3;COOH

Z 13 HO-CgH4-CH,0H (c6 3 dong phan o.m.p)

Khi Z tac dung voi nude brom tao san phim Z’: Mz — Mz =237 = 1 mol Z di thé 3 nguyén tir
Br. Nhu vay vi tri m 1a thuan loi nhét

C6ng thire Z, 7’ m HOC6H4CH20H HOCGH(Br)g(:Hon

A la m HOOC-CgH,CH,O0OCCHj3 hodac m CH3COOCH,-C¢H,O00CH

0,25d

0,25d

0,25d
0,25d

0,5d
0,25d

0,25d
0,25d
0,25d




