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Hwéng din chim

Bai 1 (2,25 diém)

1. Viét phuong trinh hoa hoc cia cac phan tmg xay ra trong cac thi nghiém sau (néu c6):

a. Suc khi Cl, vao dung dich FeBr;.
b. Suc khi SO; vao dung dich KMnOj.

¢. Cho Mg tan hoan toan trong dung dich HNO; loang nhung khong c6 khi thoat ra

d. Suc khi NO; vao dung Qich KOH.
e. Cho Al vao dung dich gom NaNO; va NaOH tao ra 2 khi.

1. 3Cl, + 2FeBr, — 2FeCl; + 2Br;

5S50; + 2KMnQO4 + 2H,0 — K,SO4 + 2MnSO4 + 2H,SO4
4Mg + 10HNO; —> 4Mg(NO3), + NHNO; + 3H,0

2NO; + 2KOH — KNO; + KNO, + H,O

8A1 + 3NaNO; + SNaOH + 18H,0 —> 8Na[Al(OH),] + 3NH;
2Al1+ 2NaOH + 6H,0 — 2Na[Al(OH)4] + 3H;

0,25 diém
0,25 diém

0,25 diém

2. Kim loai titan ¢6 cdu trac mang tinh thé luc phuong, khéi lugng riéng bang 4,51 g/cm3 va khéi luong nguyén

tir bang 47,9 g/mol.
a. Tinh thé tich cia mot 6 don vi.
b. Tinh gia tri hang s6 mang ¢ va a. Biét ti s6 ¢ = 1,58a.

2. a.
O co s6 1a lang tru day thoi.
S6 nguyén tir trong mot 6 co so 1a:

1 1
n=—4+ —4+1=2(nguyén tu
B S (nguyén tir)

Mat khac: d=2=—n'MTi
V VN,
—» Thé tich mot 6 don vi: V="M
DN,
2479

= asle02ior o0 em)
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b. Theo hinh v& bén: AH=VAB>-BH’=, /az-%=¥
1 1 a3 a*\3

Spapc=~ AHBC= L. 353
T OMABCT 2 2 4

0,25 diém

0,25 diém




a’~/3
— Saay =2 Saasc = f

ca?/3
2
Theo bai: ¢ = 1,582 — a = 2,96.10%cm = 2,964 va ¢ = 4,67.10%cm = 4,674

0,25 diém
=3.53.10% — c.a> =4,08.10%

— V1 6=Sday.c=

3. Thyc nghiém cho biét ca ba hop chit CHBr, CH(CH3)3, SiHBr3 déu c6 céu tao tir dién véi ba tri sd gbc lién

két tai tam khong theo thir tir 12 110% 111° 112° (khong ké toi H khi xét cac gbe ndy). Dwa vao md hinh sy ddy

gira cac cap e hoa tri (VSEPR) va d6 am dién, hiy gan tri sb goc lién két thich hop cho mdi chat va giai thich.
Biét ¢6 am dién cua H 1a 2,20; CH; 14 2,27; Cy3122,47; Si la 2,24; Br 1a 2,50.

3. F r 0,25 diém

! " C
Bi 14 Ng N . C
P O Br ér Br we ™/ e
CH3
SiHBr; (1) CHBr; (2) CH(CH;); (3)

- Goc lien két duge tao thanh béi truc cua dam may electron ctia 2 obitan tao
thanh lién két. Su phan b6 mat do electron ciia cac dam may nay phu thudc
vao do 4m dién ctia nguyén tir trung tam (C hay Si) va phéi tir (Br, CHs).
- Ca 3 hop chét trén, nguyén tir trung tim A déu co lai héa sp. Su khac nhau
vé tri s6 ctia cac goc chi phu thude vao do6 4m dién twong ddi giira cac nguyén
tir lién két.
- Khi so sanh 2 géc Br— C — Br ¢ (2) v6i goc Br — Si — Br ¢ (1), lién két Si-Br
phan cuc hon lién két C-Br nén goc Br — C — Br ¢6 tri s6 16n hon goc Br — Si —
Br.
Vay gbéc ¢ tam cua (2) > (1) 0,25 diém
- Khi so sanh 2 goc Br— C—Br ¢ (1) va H;C — C - CH;3 6 (2).

Céc doi electron lién két xa tam, twong tac diy yéu

(2) D6 am dién cua Cgpz 16n hon cua CHj3, lién két C — CH; phan cuc

vé phia C, cac doi electron lién két gan tam, twong tic ddy manh

Vay gbéc ¢ tam cua (3) > (2)
- O hai so sanh trén ta thiy rang tri s6 cac goc ting dan theo thu ty sau:

Géc & (3) < Gocd (1) < Goc 6 (2)

- Gid tri gbc ¢ tdm cac phan tir 0.25 diém
SiHBr; (1) | CHBr3(2) CH(CHs)3 (3)
111° 112° 110°

Bai 2 (1,75 diém)




1. Cho 14,4g hdn hop Fe, Mg, Cu (s mol mdi kim loai bang nhau) tac dung hét v6i dung dich HNO; ldy du thu
dugc dung dich X va 2,688 lit (dktc) hdn hop gom 4 khi N,, NO, N,O, NO, trong d6 2 khi N, va NO, ¢ sé mol
béng nhau. C6 can can than dung dich X thu dugc 58,8 gam mubi khan. Tim s6 mol HNO; d3 phéan Gng.

1. Goi x 1a s mol mdi kim loai ta co: 56x + 24x + 64x =14,4 =>x =0,1

Khéi lwong mudi nitrat kim loai la: 242.0,1 + 148.0,1 + 188.0,1 = 57,8 gam

< 58,8 gam (trai v6i gia thiét bai toan) = Trong mudi rin thu duoc c6
NH4NO; va ¢6 khéi luong 1a: 58,8 — 57,8 = 1 (gam)

= S6 mol NH,NO; = 1/80 = 0,0125 (mol) 0,25 diém
Vi hdn hop 4 khi trén NO,, NO, N,O, N, trong do6 sb mol N, br:ing s6 mol NO,
ta coi 2 khi nay 1a mot khi N3O, < NO.N,O cho nén hdn hgp bdn khi duoc
coi 12 hdn hop 2 khi NO va N,O véi s6 mol 1an Iuot la a va b

Nhu vy, ta c¢6 so do:

Fe, Mg, Cu —™%_ Fe™* Mg®', Cu**, NH," + NO, N,0 + H,0

Ta c6 qua trinh cho nhén e 0,25 diém
Fe - Fe”+3e(l); Mg —> Mg*+2e (2); Cu — Cu*" +2¢(3)
0,1 0,3 0,1 0,2 0,1 0,2
Téng s6 mol e cho: 0,3 +0,2+0,2=0,7 (mol)
4H"+NO; + 3e — NO + 2H,0 (4)
4a 3a a
10H"+ 2NO3 + 8¢ — N,O + 5SH,0 (5)
10b 8b b
10H" + 2NO;s™ + 8¢ — NH,NO; + 3H,0 (6)
0,125 0,1 00125
Téng s6 mol e nhan la: 3a+ 8b + 0,1
Viay ta co hé phuong trinh:
atb=0,12 atb=0,12 a=0,072
{3a+8b+0,1 =0,7 ®{3a+8b =0,6 <~ {b = 0,048
Theo céc phuong trinh (4), (5), (6)
Tong s6 mol HNO; da dung 14 : 4a + 10b + 0,125 = 0,893 (mol) 0,25 diém

3. a. Tinh pH cua dung dich A g6m NaCN 0,120 M; NH; 0,150 M va KOH 5,00.10'3 M. Cho biét pK, cua
HCN 14 9,35; cuia NH, " 14 9,24

b. Tron 100ml dung dich NaOH 0,102M v¢i 100ml dung dich NaHCO; 0,100M. Tinh pH cta dung dich sau
khi tron. Cho biét Ky(CO5>) = 107 va Ky(HCO3) = 107,

2. a.




KOH —» K'+OH

CN + H,O

HCN + OH Ky = 1074%
NH; + H,O NH, + OH Ky = 10747
H,0 —— H +OH

[OH] = Ckon + [HCN] + [NH, ] + [H']

Pat [OH] =x

x =5.10" + K [CN]/x + Ko [NH3)/x + Kino/x

x% - 5.10°x - (Kg1[CN] + Kpo[NH;3] + Kipao) = 0 0.5 diém
Tinh gin ding coi [CN'] bang Cen-=0,12M ; [NH3] = Cniz = 0,15 M .
Tacd: x*-5.107.x-5,29.10°=0 = x=[0OH]=5,9.10"M.

Kiém lai [HCN]/[CNT]=10"%/5,9.107 =3,8.10° = [HCN] << [CN]
[NH, ]/ [NH;3]=10"*%/5,9.10° =2,9.10° = [NH;'] << [NH;]

J—

Vay cach giai gin dung trén c6 thé chap nhan = pH=11,77.
b.

Cum(NaOH) = 0,102 /2 = 0,051M; Cy(NaHCO3) = 0,100 /2 = 0,050M
Phan img: HCO;™ + OH =  CO5" + H,0

Ban dau: 0,050 0,051
Sau pir: - 0,001 0,050
Méi trudng bazo nén sy phan ly ciia nude coi nhu khong déng ké
Céc can bang: CO;” + H,O = HCO;y” +OH (1)
HCO; + H,0 = H,COs+ OH )
Vi Kp(CO5™) >> Kp(HCO5') nén tinh theo (1)
COs> + H,0 =  HCOs+ OH
Ban dau: 0,050 0,001
Sau ptr: 0,050 - x X 0,001 +x
(0,001+x)x
0,050 —x
Giai ra duge x =2,72.107. Suy ra [OH] = 0,001 + 2,72.107 = 3,72.10° (M)
pOH =243 = pH= 11,57

0,5 diém

1073,67

3. Cac ion CN™ ¢c6 mit trong mot sé loai nude thai cong nghiép cé thé gay doc hai cho méi trudng. Co thé loai
chat doc nay bang phan tng sau & 25°C:
CN + H,O, & NCO" + H,O
a. Tinh hang s cAn bang ciia phan tng.
b. Trong nuéc thai ¢ nong dd CN™ 14 10~ mol.I"". Néu dung dung dich H,0, 0,1M (thé tich khong dbi) nong
dd CN' con lai sau phan ung 1a bao nhiéu? Rut ra két luan.
Cho E°(H,0o/H,0) = 1,77V va E°(NCO’/CN") = -0,14V
Cho F = 96500C/mol; R = 8,314J.K™".mol™".

3. a. 0,25 diém
AG® =-2.96500(1,77 + 0,14) = -8,314.298InK = K = 4,14.10%
b.
Phan Ung:
CN' + H0, = NCO™ +  H0 K
CB: 10° —x 10" —x X ViK rit 16n nén coi x = 107




[NCO] 1073 e
[ N] = — =2,410M  Vay dung du H,0,
K[H,0,] 4,14.10%.(10"-10°)

theo ti 1€ $6 mol H,0, : CN" =100 : 1 thi co thé loai tru gﬁn hét CN trong 0,25 diém
nudc thai.

Bai 3 (1,5 diém) ,
1. Cho 3 chat A, B, C ¢6 cong thurc cau tao nhu sau

H CHs CH;
N SN N
- | )

N N N

a. Viét phuong trinh phan tng xay ra khi cho mdi hop chat trén tac dung voi HCI theo ti 1¢ mol 1:1. Sap xép
A, B, C theo trinh tyr ting dan kha niang phan tmg v&i HCL. Giai thich?
b. Trong s6 3 hop chét trén, chit nao co nhiét do s6i cao nhat ? Giai thich?

1. a.
H
N

UM ear :
X A 0,25 diém
| + HCI —— ||
~ ~
N N

HCI phéan tng vao nhom NH (amin bac 2, N ¢ trang thai lai hoa sp3 lién két
v6i hai nguyén tir C sp”) 16n hon tinh bazo cua nguyén tir N trong vong thom
(N ¢ trang thai lai hoa sp2 va lién két vdi hai nguyén ta C sz)

CH; H +,CH3

N
® —»(jﬁ
~

N
Do tinh bazo ciia nhém CH3N (amin bac 3, N & trang thai lai hoa sp3) 16n hon
tinh bazo cua N trong V(‘)ng thom

HC1

Do nhom CH;3N c6 cdp electron cua N da tham gia vao hé lién hop thom nén
khong thé hién tinh bazo
Trat tu taing dan kha nang phan Gng:

C < B < A 0,125 diém
(Tinh bazo do vong (Tinh bazo do vong (Tinh bazo do vong
Piridin, N sp” ndi véi pirolidin N-thé: amin piperidin: amin no
bacC sp?) no bac ba) hai)

b. A ¢ nhiét d6 s6i cao nhat vi c6 lién két hydro lién phan tir:

\ /

N-----H——N 0,125 diém




2. Hon hop M gém CH;CH,0H, CH,=CHCH,OH, CH;COOH, CH,=CHCOOH, HCOOCHj3. Pét chay hoan
toan m gam M can dung vura du 0,4 mol O,, thu duoc 9,35 mol CO; va 0,35 mol H,O. Mat khéc, cho m gam M
trén tac dung vura du voi 50 gam dung dich Ba(OH), ndong d6 x%. Tinh gid tri cua x.

2.

C,H;OH

C,H0

CH,=CHCH,0H C3HO

} — GCiHO \ 1o4moi0,

s CO,+ HO

M < CH;COOH C,H 0, 0,35mol 0,35 mol

CH,=CH-COOH C3H,0, } —> C,H;0,
HCOOCH; C,H40,
Bao toan nguyén t6 O va H
ne gy o120¢ g o =N (trongM)=2.0,35+0,35-2.0.4=0,25
6nCnH()O +4ncmm02 =2nHZO =0,7
n =0,05
Gigihe "
N y0,~0,1
Mit khac, chi c6 C,H40, (hdn hop axit va este) phan ung véi Ba(OH), theo ti 18 2:1
0’05'(1307+34).100% —17.1%

nén s6 mol Ba(OH); 1a: 0,05 mol nén x =

0,25 diém

0,25 diém

3. Téch riéng ting chét c6 trong hdn hop 4-etylphenol, axit 4-propylbenzoic va benzandehit.

3.

a.

Benzandehit
4-etylphenol, axit 4-propylbenzoic

dd NaOH

Lép hitu co co, Lép nude

Natri 4-etylphenolat,

Benzandehit )
Natri 4-propylbenzoat

Lép nudce

Lép hitu co

4-etylphenol Natri 4-propylbenzoat

\L HCI 5%

4-propylbenzoic

Céc phan ung xay ra:

OH ONa OH

NaOH CO,

C2Hs C,Hs CzHs

0,25 diém

0,125 diém




COOH COONa COOH

NaOH HCI
’ - 0,125 diém

CsHy C3H; C3H7
Bai 4 (2,0 diem)
1. Dung co ché giai thich su chuyén hoa sau:
CHj CHy
CHs
HQ cny | HaSO,
tO
CH3
1. HG ot HG o o
CH3
+o—H
0,5 diém
@\/\Q( i, Q\/T<
CH3
_ 0
H;O*

2. Bupivacain (C;sH2sN,O) 1a amit cua axit 1-butylpiperidin-2-cacboxylic véi 2,6-dimetylanilin & dang (S)
duoc dung 1am thube gy té cuc bd.

a. Viét cong thirc cAu hinh va goi tén hé thdng cua (S)-bupivacain.

b. Tong hop (S)-bupivacain tir 2-metylpiridin va cac hoa chét can thiét khac.

2. a.

R

0,25 diém

(8)-N-(2,6-dimetylphenyl)-1-butylpiperidin-2-cacboxamit

b.

Q KMnO, Q HNi O\ SOCl, (j\
cocl

COOH coon ') 0,25 diém

(S)-Bupivacain

\@/ II{ CHj; T
C4H9Br N Téch 2 ®&i quang
| b»ng axit (+)-tactric
pmdm C4Hg O

CHjy

Z




3. Oxi hoéa hoan toan 1,64 lit mot hidrocacbon A & 127°C va 2,0 atm. San phém chay thu dugc dan qua binh
chtra nudc voi trong du thu duoc 80 gam két tiia va khdi lwong binh ting 47,8 gam. Ozon phéan khir A thu duoc
hén hop cac chat CH3-CHO, (CH3),C=0, OHC-COCHj theo ti 16 mol 1:1:1.

a. Xac dinh CTCT va goi tén A.

b. Viét cong thic cac dong phan 14p thé tng v6i CTCT cia A vira tim dugc & trén. Xac dinh cdu hinh cta

chung.
3. a. S6 mol HDRCB = 0,1 mol, s6 mol két tua: 0,8 mol, sb mol nudc: 0,7 mol nén
CTPT: C8H14
1. 05 . 0 I
CgH,y ———> CH;CHO H3C—H—CHO + HiC CHj;
2.H,0,
CTCT A CHs
CH; - CH, = CH - T = C - CHs 2,3-dimetylhexa-2,4-dien | 0,25 di€ém
CH,
CH;-C=CH-C=CH-CH;j 2,4-dimetylhexa-2,4-dien
CH; CH,
trans (E) cis (Z)
oA CHs\ H H_ H
) 1: /C:C\ _CH; /C:C\ CH,
H £=& CH; c=c{ 0.5 did
H;C CH; i el CH; »20 diem
CH; H cis(z
Ay Ne— o (gH H. H trans(E)
chy/ c=c” AN

3 /N CHy /C=C<

Bai 5 (2,5 diém)

1. bé téng hop mot hidrocacbon thom da vong (F) c6 nhiéu trong nhya than d4, nguoi ta thyc hién so dd chuyén
hoa sau:

Mg Xiclohexanon H,0 H,S0,4 H' Se
Ce¢HsCH,CH,Br —> A B——>C T» D T» E t—> F (Cy4Hy9)

Hay xac dinh cong thuc cAu tao cac chat A, B, C, D, E va F.

1. '-"‘/*\\\/ \(
M Xiclohexanon K p OMQB" H0_ [\ L OH
CeHsCH,CHBI 9 G HCH,CHoMgBr e X2 S~

Ete khan j

2 O, 00 30,

0,75 diém




3n+1

2. Bbi véi phan ting dot chay ankan: C.Hyngo TO —nCO,, +(n+1)H,0

2(k) (0]

Nguoi ta tim dugc quan hé : AH) =—(636,7n +244,8) kJ.mol™. Tir cac dix kién & 298K cho dudi day hay

chirng minh quan h¢ trén.
- Nhiét thing hoa chuan ctia Can chiy: 719 kJ.mol™.
- Nhiét phan li chuén cta H,: 435 kJ mol™.
- Nhiét hinh thanh chuin cua CO, khi va H,O long lan luot 1a: -392,9 kJ .mol ™! va
-285,8 kJ.mol™".
- Ning luong lién két (gia st khong phu thude vao n): Ec.c = 360 kJ.mol™; Ec.y = 418 kJ.mol ™.

. +
Pé tinh nhiét ctia phan émg: C,H,, ., + %OM —nCO,,, +(n+1)H,0,, (1)

ta can tinh nhiét sinh ctia CyHapso (AH’) theo chu trinh sau:

AHC,
nC(tc)"' (l’l+1)H2 g CnH2n+2(k)

7

nC(k) + (2n+2)H(k) 0,25 dlém

Theo dinh luét Hess, ta co:
AH’s = n.AH  hang hoa + (n+1).Ef.y —(n-1).Ec.c — (2n+2)Ec.y
Hay AH® = 719n + 435(n+1) — 360(n-1) — 418(2n+2) = -42n -41 kJ.mol ™.

Tur (1) ta c6: AH = -392,9n - 285,8(n+1) + 42n + 41 = - (636,7n + 244,8) kJ.mol 0, 5 diém
(dpcm).

3. b6t chay hoan toan 0,33 mol hdn hop X gdm metyl propionat (CHsCOOCH;3), metyl axetat (CH;COOCH3)
va?2 hidrocqcbon mach hé can Vt;a dua 1,27 mol O,, tao ra 14,4 gam H,O. Néu cho 0,33 mol X vao dung dich
Br; du thi s6 mol Br; phan tng t6i da 1a a mol. Tinh a.

3. + So d6 phin ng:

1,27 mol

owasi . |C-H -0, : x mol
X-—> n <N b

CH- . tymol
0.33?mol ‘
hop chit no

GT:x+y=0,33 x+y=0,33 0,75 diém
+{BTH:nx+(m+1-k)y=0,8 = 6[nx + (m+1—k)y]=6.0,8

BT E: (6n-4)x +(6m+2-2k)y=4.127  |(6n—4)x+(6m+2—2k)y =4.1,27

x+y=0,33 ky=0,4
=3 o

4(x +y)—4ky =-0,28 P =ky = 0,4 mol

Luu y:
- Thi sinh co thé giai nhiéu cach, néu dung van dwoc diem toi da.




Neu thi sinh gidi ding tron két qua cua 1 y theo yéu cau dé ra thi cho diém tron y ma khong
can tinh dzem tung budc nho; neu tung y giai khong hoan chinh, c6 thé cho mét phan ciia

tong diém t6i da danh cho y d6; diém chiét phdi dwoc té thong nhat; diém toan bdi chinh xdc
den 0,25 diém.



