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Cau 1(1,0 diém):

a) Viét phan ung xay ra khi:

+ Khtr etyl axetat bang LiAlH4 dé thu dwoc ancol.

+ Cho PCl3 vao dung dich KOH du.

+ Hoa tan Au bang nudc cuong thuy.

+ D6t chay Mg trong CO,, SO,.

+ Cho hdn hop axit oleic va triolein phan ng véi nudc brom (viét dang CTCT)
b) Hoan thanh so @b phan tng sau biét dung dich chtra Z c6 mau xanh lam

+donchatl +NaOH +donchat2 +bazo |
C,H,0, Ll X —1 5 C,H,0, P Y e 57

¢) Trong thién nhién, brom c6 nhiéu & nudc bién dudi dang NaBr. Cong nghiép hoa hoc diéu ché brom tir nuée
bién dugc thuc hién theo quy trinh 4 budc sau day:

©® Cho mét it dung dich H,SO4 vao mot luong nudc bién;

@® Suc khi clo vao dung dich méi thu dugrc;

© Dung khong khi 16i cudn hoi brom téi béo hoa vao dung dich Na;C0s;

® Cho dung dich H,S0, vao dung dich da b&o hoa brom, thu hoi brom rdishda long.

Hay viét cac phuong trinh héa hoc chinh da xay ra trong cac qua trinh trénva cho biét vai trd cua H,SO4.

Cau 2 (1,0 diém). a) Dé diéu ché xa phong trong phong thi.nghiém nguoi ta tién hanh nhu sau: “Cho vao bat s
nho khoang 3 gam chat béo (m& dong vat hodc dau thyuc vat) va khoang 6 — 7 ml dung dich NaOH 40%. Pun
hdn hop s6i nhe va lién tuc khudy déu bang diia thiry tinh khoang 20 phat. Thinh thoang phai thém maot vai giot
nudc cat. Sau khoang 20 phat, rét thém vao hdnthop 10 ~ 12 ml dung dich NaCl b&o hoa nong, khudy nhe. Dé
ngudi va quan sat”. Néu hién tuong xay ra va giai thich tai’'sao phai thém nuéc cat va dung dich NaCl bao hoa?
b) Cho so db thi nghiém nhu hinh v&

I /khf H,X  Bong tim NaOH

Tim 3 chat thoa mén va 3 chét khong thoa H,X & hinh v& trén va giai thich?

Cau 3 (1,0°diém).-Cho'm gam chat hitu co X chay hét trong 30,8 lit O, (dktc) thu duoc hdn hop khi va hoi Y
gom CO,, CO, H30 (ti 18 mol CO,: CO=7: 1). Cho Y lan luot di qua binh 1 dung P,0s du; binh 2 dung dung
dich Ca(OH), dur/vabinh 3 dung dung dich PdCl, du thay khéi lwong binh 1 tang 1én 9,0 gam, tong khdi lugng
két taa-trong binh 2 va 3 bang 120,9 gam. Biét 70 < dy < 80. Biét X khong tac dung véi dung dich KMnOy
ngay ca khi dun nong, khong phan ung vei dung dich Br, nhung phan tng véi Br, (1 : 1) dun néng véi bot sat
cho hdmhop hai san pham monobrom c6 phan tram sé mol 1a 38,76% va 61,24%. (cho Pd = 106 dvC)

a) Tim CTCT va goi tén X?

b) Tinh kha ning tham gia phan (mg thé & céc vi tri thé cua X.

Cau 4 (1,0 diém).

1. Cho 42,8 gam mot mudi clorua tac dung véi dung dich AgNO; du thu duoc 114,8 gam mot két taa. Mat khac
cho 21,4 gam mudi clorua trén tac dung véi 500ml dung dich Ba(OH), 1M, dén phan tng hoan toan, ¢6 can
dung dich thu dwoc m gam chat ran khan.Tinh m.

2. Hop chit hitu co X, phan tir chi chira 3 nguyén té C, H, O va Mx = 88 dvC; X tac dung véi dung dich NaOH
dun nong tao hai chat hitu co Y va Z (Y, Z déu c6 phan ung trang bac). Tim cdng thirc cAu tao cua X.



Cau 5 (1,0 diém).

1. Cho a mol ankan X crackinh thu duoc hdn hop céc hidrocacbon Y, trong d6 phan trim vé sé mol cua C,H, 12
62,5% con lai CHa, C3Hs, C4Hg m&i chit c6 12,5%. Xac dinh X.

2. Pun noéng axit X nguyén chat thu duoc hh A gém 3 axit. Cho X hay A pu véi dd NaOH du déu thu duoc san
pham gidng nhau. Mat khac cho X pu v6i dd NaOH thu dwoc hai mudi Z va T déu tao két tia vang véi AgNOs.
Tim X, Z, T va viét pu biét Z 1a qui tim hoa d6?

Cau 6 (1,0 diém). Hon hop E goém este X don chuc, mach ha, ¢6 1 lién két d6i C=C va axit cachoxylic-Y-la dong
dang cua axit maleic. D4t chay hoan toan a gam E thu dugc 19,264 lit khi CO; ¢ dktc va 11,52 gam hot audc.
Mt khéc, thay phan 93,2 gam E bing 400 gam dung dich NaOH 12% rdi ¢ can dung dich thu dwoe phén hoi Z
¢6 chita chat hiru co T. D toan bo Z vao binh dung Na, sau phan ng khéi lwong binh ting 377,7 gam dong
thoi thoat ra 12,32 lit khi H, (dktc). Biét ti khéi caa T so véi He 1a 8.

a) Tim CTPT cua X, Y.

b) Tim CTCT va tén cia X, Y biét X va Y déu mach nhanh trong 6 Y ¢6 ciu tao d6i xtng.

Cau 7 (1,0 diém): Dé tong hop isoamyl axetat ngudi ta tién hanh 3 giai doan sau:

. Giai doan 1: Cho 60,0 ml axit axetic bang (D = 1,05 g/cm®); 108,6 ml ancol iseamylic (t° = 132°C; D = 0,81
g/cm®) va 1 ml H,SO, dic vao binh cdu cé méay khudy rdi dun trong 8 gid

. Giai doan 2: Sau khi dé nguoi, lac hdn hop thu duoc véi nudc (liclan 1), chiét bo 16p nuéc (chiét 1an 1) roi
lic phan con lai véi dung dich Na,CO3 (lic 1an 2), chiét bo 16p dung dich nude (chiét 1an 2), lai lic hdn hop thu
duogc véi nude (lic 1an 3) roi lai chiét bo 16p nuoc (chiét lan 3).

. Giai doan 3: Chung cét ldy san pham & khoang 142°C thu dugc 60 ml isoamyl axetat (t° = 142°C, D = 0,87
g/cm®) ¢6 mai thom cua chudi chin.

a) Viét phan ang xay ra va giai thich cac thao tac thi nghiémé.mdi giai doan?

b) Tinh hiéu suat phan tng?

Cau 8(1,0 diém). Cho 23,34 gam hdn hop X.gom Al, Als03 va AI(NO3)s (oxi chiém 34,961% khdi lugng) vao
dung dich chira 1,58 mol NaHSO,4 va 0,04mol NaNQ3 dén phan ung hoan toan thay X tan hét, thu duoc dung
dich Y chi chtra cac mudi trung hoa va 0,18 mol hén hop khi Z gdm Ny, N2O, H,. DBé phan tng voi téi da cac
chat trong Y can dung dich chira 2,04/mol'NaOH: Tinh %V mai khi trong Z?

Cau 9(1,0 diém). H3n hop X chirahai peptit mach ha, co tong sb lién két peptit bang 6 duoc tao boi tir glyxin,
alanin va valin. b6t chay hoan tean 0,25 mol X can dung 1,8 mol O,, thu dugc CO,, H,0 va N,; trong d6 sé
mol CO, nhiéu hon s6 mol cia H,0 1a 0,04 mol. Mit khac, dun ndng 63,27 gam X trén véi 800 ml dung dich
KOH 1,5M. C6 can dungidich sau phan ung thu dugc hdn hop ran khan T. Tim cdng thic hai peptit va tinh
phan traim khéi lwong mudi caa-glyxin trong hon hop T.

Cau 10(Z,0 diém)“Hean thanh so do sau biét X c6 CTPT 1a C¢HgO4; X khdng c6 nhém metyl; Z 1a axit don
chirc, mach hd,.cdmot lién két d6i C=C trong phan tu.

(1): Xo+ NaOH+—— A+B +C (2): A+ H,SO,——> A; + Na,SO,.
(3): A1 +AgNO3 +NH3+G —— D+E + Ag (4):D+HNO; —> E+F1+G
(5): AsNaOH —S 5 | + H1p (6): F+ NaOH —— 1+ G

(7): C+AgNO3 +NH3 + G —— L+ E + Ag (8):L+NaOH —— L1 +N+G
(9): Ly + NaOH —&- 5 p1 41 (10): B + H,SO, —— Q + Na,SO,.

(11): Q —*2%f ,7+G
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a) Mai pu dugce: 0,1 diém

(1): CH3COOC;Hs + LiAlH, + H,0 — 2C,HsOH + LiOH + Al(OH);

(2) PCI; + 5KOH du — 3KClI + K,HPO3 + 2H,0

(3): Au + 3HCI + HNO3 — AuCl; + NO?1 + 2H,0

(4): 2Mg + CO; —“— 2MgO +C va 2Mg + SO, —“— 2MgO + S

(5): CH3-(CH,)7-CH=CH-(CH,)7-COOH + Br, — CHz-(CH,);-CHBr-CHBr-(CH,),-COOH
[CH3-(CH2)7-CH:CH-(CH2)7-COO]3C3H5 + 3Br2 — [CHg-(CHz)rCHBf-CH Br-(CH2)7-
COOJ3CsHs

0,5

b) So do:
CH,COOCH = CH, —t— CH,COOCHBr — CH,Br —73=5H0 - CH, - CHO
+ Cu(OH),

— % 5 C,H, (OH), —%%: ,(C,H,0,),Cu

0,5

c)
+ Budc 1: H,SO, tao ra moi truong axit
+ Budc 2: Xay ra pu Cl, + 2NaBr —*— 2NaCl + Br, (1)
+ Budéc 3: 3Br; + 3Na;CO; — 5NaBr +NaBrO3z +.3CO; T (2)
— dd sau pu (2) chtra: NaBr; NaBrO3:Na;COs; Br,.
+ Budc 4: Khi cho thém H,SOgvao.thi cé pu:
H,SO4 + Na,CO3 — Na,S0O4 + CO, + H,O (3)
5NaBr + NaBrOs+ 3H,S04 — 3Na,SO,4 + 3Br;, + 3H,0 (4)
Vai trd cua H,S04: O pu (1) HzS04 6 tac dung axit hoa méi trudng phan ang, ¢ pu (3), (4) 1a
chat tham gia pu, néu méi-trudng kiém thi s& ¢ can bang: .

OH"
3Bry+ 60H === 5Br"+ BrOg +3H,0
Chua'y: Phan‘eng\(2) 14 t6 hop cua 3 pur sau:

3Br, + 3H,0'¢==25HBr + HBrO;

2HBr + Na,CO3z — 2NaBr + CO, + H,0
2HBrOz+ Na,COs; — 2NaBrO3; + CO, + H,0

0,5

a)

+ Hién tuong va phan tng:

+ Khi chua dun néng c6 sy phan 16p: chat long ¢ trén 1a chat béo, chat 1ong & dudi 12 dd NaOH.

+ Khi dun néng thi sy phan 16p mat dan do pu thuy phan xay ra tao san pham tan trong nuéc
(RCOO)3C3Hs + 3NaOH — 3RCOONa + C3Hs(OH)s

+ Khi thém muébi an thi ¢6 16p xa phong ndi 1én trén dung dich.

+ Thém nudc cit dé bu vao lugng nude bay hoi tranh bi can dung dich.

+ Dung dich NaCl c6 hai tac dung: Mgt 1a 1am giam kha nang tan cia RCOONa. Hai la lam tang

khéi lwong riéng caa dung dich = tao diéu kién tot dé xa phong tach ra.

0,5
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b) »= 3 chat thoa man la: HCI, HF, HNO:s.

= 3 chat khéng thoa man 1a: HBr, HI, H.S. 0,5
x Giai thichbang puw:.........................
C CO, : 7x mol
. . _ 1. caot) {CaCO3 : 7x mol
a)Sodo «H +0,:1,375 mol ——<CO:x mol —5 =4
2 Pd: x mol
o) H,0:0,5 mol ~ .
120,9 gam
= x=0,15mol
C=8x=1,2 mol
+ Bao toan nguyéntd = {H=052=10mol =C:H=12:10=6:5
O = 0,0 mol
= X ¢6 dang: (C¢Hs)n = 70.2 < 77n <80.2 = n =2 thoa man.
+ Vﬁy CTPT cua X la C1oHqg. 0,75
+ Dya vao tinh chat = X 1a diphenyl ¢6 CTCT nhu sau:
O-O
+ Pu xay ra: Uu tién vi tri meta, vi tri octo anh huong boi yéu t6 khdng gian nén khdng xay ra.
Br
@ + Bn ‘< + HBr
t&a .)

b) San pham (1) I san pham chinh ung véi 4°Vi tri =5 chiém 61,24%; san pham (I1) tng véi 2 vi
tri chiém 38,76%

o 61,24 38,76 025
= kha nang the cua vi tri twong Gting = T v =15,31:19,38=0,8 : 1.
1. Phuong trinh phan ung:
RCl, + nAgNO3 — R(NOs3), + nAgCI 1)
Tu (1) ta co:

S6 mol AgCI = n x s6 mol RCI, =1114,8:143,5 = n.42,8: (M + 35,5n) =M=18n

Nghiém hop Ii n = 1 M= 18, Muéi 12 NH,ClI
Khi cho NH4CI tac'dungwéi Ca(OH),: 0,5
2NH,Cl + Ba(OH); <> 2NH;T+ BaCl, + 2H,0 2
Tu (2) ta co:
S6 moel BaCly = 36 mol Ba(OH),= 1/2 x s6 mol NH,CI =0,2(mol)
= 56 mol-Ba(OH), du = 0,5 — 0,2 = 0,3 (mol)
Vay m =0,2x.208+ 0,3x 171 = 92,9 (gam)
2, X ddNaOH —— cho 2 chét hiru co Y, Z nén X chira nhém:-COO-
Myx= 88X chi chira mét nhom:-COO-
= X c6 dang HCOOR = R =43;
+ Néu R chi chira C, H: C3Hy: loai;
+ Néu R c6 oxi = R chira téida 2 O 0.5
-NéuRCc620: 12x +y=43-32=11 Vo |i
-Rc610: 12x +y =43-16 = 27: C,Hs-
+ Vay cbng thtc cau tao caa X: HCOOCH,CHO
F CAC PU XAY Tl.riiiiiiiieiiieiic e
1. Do trong qua trinh crackinh thi s6 mol ankan khong thay d6i nén, néu gia st s6 mol Y 1a 1 05

mol thi tong mol ankan (CHy4, CsHg) sau phan wng 1a 0,25 mol




= s6 mol X = 0,25 mol. S& mol mol C,H, 12 0,625 mol; s6 mol C4Hg 12 0,125 mol
+ Tong s6 mol nguyén tir C = 0,625x2 + 0,125x(1+3+4) = 2,25 mol

+ Goi X 12 CyHans2 (0,25 mol)=> n = s6 mol C/ sé mol X = 2,25/0,25 =9

= Xla CgHzo.

2. X=H3PO, = A gém HPO3; H4P,07; H3PO4. Z la NaH,PO4; T la Na,HPO,. Cac pu xay ra.

0,5

a) Taco: Mt =8.4=32= T phai la CH30H.
+ pat {(X) :C,H,, ,0,: x (mol) ‘0, {Co2 : 0,86 mol
(Y):C_H,,..0,:y (mol) H,0O: 0,64 mol
a gam

= s6 mol: CO, — H,0 = x + 2y = 0,22 (1)
= a=mc+my+mp=0,86.12 + 0,64.2 + 16(2x + 4y) (1)
+ Tu (I, 1) = a = 18,64 gam = khi thay phan 93,2 gam E (gap 5 1an) ta c6 so do:

{(X) :C,H,, ,0, :5x (mol) {NaOH 11,2 mol {CHgoH :5x mol \

+ —— H,
‘ (Y):C,H,, .0, :5y (mol) H,O: 352 gam H,O: (352+18.10y) gam e
93,2 gam (377,7+0,55.2) gam

+ S6 mol NaOH pu = 5x + 10y (I11)
+ T (1, 111) = s6 mol NaOH pu = 1,1 mol = NaOH du = 0,1 mol.
+ Tir so dd trén ta co: 32.5x + 352 + 18.10y = 377,7 + 0,55.2 (1V)
+ Giai (I, IV) = x = 0,1 mol; y = 0,06 mol.
= 0,5.(14n + 30) + 0,3(14m + 60) = 93,2 (v&i n, m > 4)
= 5n +3m =43 = chi cd: n =5; m =6 théa man.

1,25

b) X vaY c6 CTCT Ia
CH2=C|3—COOCH3 HOOC—C|3=C—COOH

CH, HyC  CH,
(X) (Y)

+ Tén X: metyl metacrylat; tén Y: axit.2,3-dimetylbutendioic.

0,25

a) Phan ting xay ra:
CH3COOH + is0-CsH1;OH/ === CH3COOCsH:; + H,0

CH,COOCH,,-iso (khong tan trong nudc)
CH,COOH (tan tot trong nudc)
= hdn hop sau khi @é ngudi gom: { iso —C,H,,OH (it tan trong nuéc 2,8 g/ml)
H,SO, (tan tot trong nudc)
H,O0
+ Lic vaehiét an 1: dé tach phan I6n H,SO4, CH3COOH va 1 phan nhg iso-CsH1.OH
+ Lac vachiet'lan 2 véi Na,CO3 dé loai bo phan axit con lai va tdch 1 phan nhé iso-CsH;10H vi
2CH3COOH + Na,CO3 — 2CH3COONa + CO, + H,0
] HzSO4'+ [\Ia2C03q—> Na,S0O, + CO, + H,O .
+ Lac va chiét lan 3: @ tdch CH3COONa va luong nho NaCOj3 va Na SO, con lai, va 1 phan
nho iSO'CSH]_]_OH.
+ Sau khi lac va chiét 1an 3 = thu dugc hdn hop gom isoamyl axetat va ancol isoamylic (chu yéu
la este). Do nhiét d¢ soi cua hai chat nay khac nhau nén ta chung cat dé thu lay este.

0,5

60.1,05

CH,COOH = =1,05 mol

b) S6 mol ban dau

is0— C,H,,OH = —108’550’81 ~

1,0 mol

0,5




60.0,87

+ Sb mol isoamyl axetat = ~ 0,4 mol = hiéu suat phan tng = 40%.

Vi san pham khi c6 H, = NO3™ hét. Ta ¢6 so do:

N2
N,O
H2
hh X
";ii““““““ 0,18 mol
NaHSO, :1,58
ALO; NaNO; : 0,04 3
AI(NO3)3 3 AI .a mOl
23,34 gam Na®:1,62 +NaOH NH,
NH::bmol 2%™" " lAIOH),
S0 :1,58
A A
dd Y
+ Bao toan dién tich cho dd Y tac6: 3a+b =1,58.2 - 1,62 (I) 10
+ Dya vao sé mol NaOH = 4a + b = 2,04 (11) ’
+Tu (I, I)=a=0,5molvab=0,04 mol.
+ Goi s0 mol Al, Al,O3, AI(NO3)s3 trong X lan lugt la x, y, z
27x +102y + 213z = 23,34 x=0,36
= «X+2y+z=0,5 (BT Al) =y =0,05
3y + 9z =23,34.34,961%/16 z=0,04
p+0+r=0,18 p=0,02
+ Goi s6 mol Ny, N,O, Hy lan luot 1a p, g, r.ta ¢o: {2p+2q =0,12 (BT nito) =4:0=0,04
12p+10g+2r=0,88 (BTH") r=0,12
N, =11,11%
= %V cua {N,0 =22,22%
H, =66,67%
+ Qui doi X thanh
C,H,ON:x CO, :2Xx+y 4,5x +3y = 3,6 (BT oxi)
+0 2
CH,:y  —ge5r29H,0715x+y+0,25 =
H,0:0,25 ’ N, : 0,5x 2x+y=(,5x+y+0,25)+0,04
—_—
= x=0,58; y=0,33 mol.
., — 0,58 . |dipeptit:a mol a+b=0,25 a=0,23 mol
=350 N&s—==2,32 = X gom ] = = .
0,25 hexapeptit: b mol 2a+6b=0,58 b =0,02 mol
+ Matkhac: C = W =5,96 = dipeptit 1a Gly-Gly hoac Gly-Ala 0,75

=0,23.4+0,02.(Cachon )=0,58.2+0,33

hexapeptit

hexapeptit : 0,02 mol
= (Cacbon)hexapeptit = 28,5 = |O€_li
Gly—Ala:0,23 mol

hexapeptit : 0,02 mol

Gly-Gly: 0,23 mol
&THl:{ y y

w TH2: { = 0,23.5+0,02.(Cacbon,,, .. ) =0,58.2+0,33

= (Cacbon)nexapeptit = 17 = Chexapeptit = % = 2,833 = hexapeptit co Gly.




+ Néu hexapeptit c6 dang: (Gly)n(Val)e.n = 2n + 5(6-n) = 17 = n = 4,33 = loai

n=3
+ Néu hexapeptit ¢ dang: (Gly)s(Val)n(Ala) = 1" T M Tt=0 hics ) _q
S TEOREpTIEE0 Fang: TRV A= 1 on +5m 43t =17 e -

Gly—Ala:0,23 mol

(Gly), (Ala), (Val):0,02 mol
Gly—Ala: 0,345 mol
(Gly), (Ala), (al):0,03 mol

= hai peptit can tim Ia: { = 42,18 gam

= ung vaéi 63,27 gam thi {

+ Khi pu véi KOH thi:
Gly - K :0,435 mol
Gly—Ala: 0,345 mol KOH 1.2 mol Ala—K: 0,405 mol
+ 1, —
(Gly), (Ala) (Val):0,03 mol e Val—K :0,03 mol
KOH: 0,33 mol

= %Maiy-k = 39,73%.

0,25
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+ Vi Z 1a axit don chirc, mach hg, cd mot lién két d6i = chi cé axit' CH,=CH-COOH théa man.
+ C&c phan ung xay ra:

(1): HCOO-CH,-CH»-COO-CH=CH, (X) + 2NaOH —"—>
—* 5 HCOONa (A) + HO-CH,-CH,-COONa (B) +.CH3EGHO (C)
(2): 2HCOONa (A) + HS0; —— 2HCOOH (A;) + Na3SO;

0,25

(3): HCOOH (A1) + 2AgNO; + 3NH; + H,0/(G) ——
(NH4),CO3 (D) + 2Ag| +2NH4NO; (E)
(4): (NH4)2CO3 + 2HNO3; —— 2NH4NO3(E) +'CO,1 (F) + H,0 (G)

0,25

(5): HCOONa (A) + NaOH —&°Y 5 Hy (M) + Na,COs (1)

(6): CO, (F) + 2NaOH —— Na,COs (B + H,0 (G)

(7): CHsCHO (C) + 2AgNO4 + 3NH; + H,0 —"—
CH3COONH, (L) + 2Ag| + 2NH4NO3

0,25

(8): CH3COONH, (Liy+ NaOH —» CHsCOONa (L;) + NHs (N) + H,0 (G)
(9): CHs-COONa (Ly) + NaOH —% 5 CH,1 (P) + Na,CO; (1)
(10): 2HO-CH3=CH,-COONa (B) + H,SO; ——>
2HO-CH,-CH,-COOH (Q) + Na,SO4
(11): HO-CH,-CH,-COOH (Q) —F=%:Y 5 CH,=CH-COOH (Z) + H,0 (G)

0,25
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