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Céu 1 (2 diém)

1.1. Nguyén ttr hidro (H) & trang thai co ban hap thu mot photon c6 buéc song 904 A. Nang lwong
nay c6 du dé tach electron ra khoi nguyén tir H khdng? Tinh van téc electron bay ra (néu c6)?

1.2. Cho s6 hat a thoat ra trong mét mau chaa 1,00 mg mot nguyén té phéng xa X (tuz = 138,4
ngay) bang sé hat o thoat ra cia mot mau 2Ra (tyz = 1601 nam) c6 khéi lwong 4,55 gam.

a. Xac dinh khéi lugng mol cua X.

b. Biét ring trong hat nhan déng vi X, s6 hat notron gap 1,5 lan sé hat proton. Tim X.

c. Biét rang mot liéu thudc tdi thiéu dé giét chét mot nguoi binh thuong 1a 1ug. Mot co thé binh
thuong (70 kg) c6 hoat do phong xa ty nhién (tao hat a) la 0,2Ba/kg, gia tri nay khong d6i trong
nhiéu nim. San pham cua phan tng phan rd X 1a mot dong vi khdng c6 tinh phong xa. Hay cho
sau bao nhiéu ngay thi viéc khai quat mo mot nguoi bi dau doc bai nguyén té X dé xét nghiém
tré nén vo nghia (biét hoat do phong xa do dugc nho hon 0,3Bq/kg thi khéng chimg minh duoc.)
Huwéng dan cham.

Caul N§i dung Pi¢m
1.1 | Nang luong cua electron trong nguyén tu H la:
2 2
E, = —13':2'2 = —13’1 f'l =-13,6(eV) =-13,6.1,6.10°(J) = -2,17872.10 *°(J)
= Ning luong ion hoa ctia nguyén tir H la: 1y =—E,=2,17872.108 0,125
Ning luong caa photon do nguyén tir H hap thy 1a:
-34 8
£, = ¢ = 86210 '_38'10 =2,198.10"8 (J).
A 9,04.10
Vi E> > 11 nén electron trong nguyén t H bi tach ra. 0,125
Bao toan nang luong:
1 2
E, = mv +, = MY o E, 1=1,928.10%] 0125
-20
V2 = % = 4,237.10%° (m/s)? = v = 205848 m/s. 0,125
9,1.10
1.2 a. Ta c6 phuong trinh phong xa cua Ra:
2 Ra— ZRn+ jHe 0,125
Do s6 hat @ thoat ra trong hai truong hop 14 nhu nhau nén s6 phan rd cia X va
Radi gidng nhau
A=A, =IN= In2 <495, 6 022x10% =1,665x10" Bq
1601x 365 x 24><3600 226 0,125
n In2 n
A =1, xN, =4, x X = X X
XX TN 6,022x10%  138,4x24x3600  6,022x10% 0,125
—n, =4,768x10°mol
m 1x10°°
Vay My, =—%*=——"_=210
T T 4768x10° 0.125
o , Z,+N, =210 |
b. Theo dé bai ta co: gidi ra dugc : 0.25
N, =1,5Z, !
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Caul Noi dung Piém

Zx=84, Nx=126. X la °Po

c. Hoat d0 phong xa clia nguoi la: 70x0,2=14Bq

Sau thoi gian t hoat d6 phong xa ctia ngudi nhidém thude dé c6 thé do duoc 1a
70x0,3=21Bq 0,125
Hoat d6 phong xa cta thude 1a: 21-14=7 Baq.

Mat khac hoat do phong xa ban dau cta thudc duoc tinh theo cong thuec: 0,125
-6
NN M2 10 6 0204107 =1,66x10°Bg 0,25
138,4x24x3600 210
0 3
A:one*M—)t:Elni:138’4|n:|"66><10 =33914 0.25
k A In2 7 ngay ’

Vay sau 3391,4 ngay thi viéc khai quat mo mdt ngudi bi dau doc boi nguyén to
X dé xét nghiém tro nén vo nghia.

Ciu 2 (2 diém)
2.1. Trong dung dich I2* can bang véi 122, Cac két qua nghién ciu cau tric phan tir cho thay
cation 14* ¢6 dang hinh chir nhat voi hai lién két I-I ngan (258 pm) va hai lién két I-I dai (326
pm).

a. V& gian do MO giai thich su tao thanh 1,2 tir Io*.

b. O nhiét d6 cao thi tiéu phan nao s& chiém wu thé. Giai thich.

2.2. Mot s6 hop chat ion caa cac ion hoa tri 11 ciing két tinh cting kiéu cau tric tinh thé nhu NacCl,
vi du nhu galena PbS. Hang s mang cia n6 laa=5,94 A.

a. V& ciu tric 6 mang co sé cua galena.

b. Tinh khéi luong riéng cua galena.

c. Do cé4c ion Ag* cd thé thay thé cho ion Pb?* trong ciu tric caa PbS nén galena 1a mot loai
quang bac cuc ki quan trong. Bé dam bao su bao toan dién tich caa tinh thé thi sy giam dién tich
duong tong thé dugc bu lai boi céc 16 tréng cua anion sunfua SZ. Thanh phan cua tinh thé khi d6
c6 thé duoc biéu dién bai cong thic tong quét PbixAgsSy.

c.1. Biéu dién gi4 tri cia y dudi dang ham s cua x.

c.2. Mot mau galena chira bac, trong d6 mét phan ion Pb2* bj thay thé béi ion Ag* va su
giam dién tich duoc b trir boi cac 16 trong cua ion sunfua S%, ¢6 khdi lugng riéng 1a 7,21 g/cm?®.
Hang s6 mang ctia mau nay la a = 5,88 A. Tinh gié tri hé s6 hop thtc x. Tir d6, viét cong thirc
don gian nhat cuia mau galena chira bac vai cac chi s6 nguyén téi gian.

Huwoéng dédn cham.
Céu 2 N¢i dung Piém
a. Trong mdi ion I2* déu co le doc than & trén orbital . 0,125

2.1. 9
Do vay tuong tac gifta hai ion Io* dé tao thanh 142* 13 twong tac gitra hai | 0,25

orbital ©* d6 dé tao ra mot orbital lién két chira 2 electron va mét orbital
phan lién két khong chira electron.

D0 o0 | N OD
T — ju——
o | ™ Pami 0,25
| | M
Temmmmeeeees I IE+ I42+ I1+

b. I2* s& 14 tiéu phan chiém vu thé & nhiét do cao vi
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Diém
0,25

Cau 2 N¢i dung

(1) nhiét d6 cao cung cap ning luong dé cat dut lién két gitra hai phan tir Iz;

(2) sy tao thanh hai cation 1o* tir 142* s& dan dén sy ting entropy.

Hogc hec sinh gidi thich theo bdc lién két N 12* = 1,5 ; N 142* = 1 hay
dung AG < 0.

a. CAu tric 6 mang co s& cua galena la

2.2.

0,125

b. Theo c4u tric 6 mang:

+ S ion Pb% trong 1 6 mang: 8.1/8 + 6.1/2 = 4

+Sbion S* trong 1 d mang: 12.1/4 +1 =4

Trong 1 6 mang co so ¢6 4 don vi cau triic PbS.

Khéi lwong riéng cua galena la

o 4Mus  4(207+32)
N, a®  6,022.10% (5 04.10°°)

cl. Theo dinh luat bao toan dién tich:
2(1-x)+x=2y nén y=1-0,5x (1)

0,125
0,125

0,125
= 7,575 (g/cm®)

0,125

c2. Tir biéu thirc tinh khdi luong riéng, ta cé:

4M galena __ 4M galena _
N, a  6,022.10%(588.10°)°
= M e = 220,67

= 207.(1 — x) + 108x + 32y = 220,67 hay 32y — 99x = 13,67 (2)

Tu (1) va (2) taco: x =0,16; y = 0,92

Cong thic cua galena: Pbo,gaAgo,1650,02

Cong thirc don gian nhat 1a: Pb21AgaS23

Cau 3. (2 diém) ) . 7

3.1. Cho sinh nhiét (kJ.mol?) va entropi (J.K™*.mol™) cta céc chat va ion & diéu kién chuan 25°C:

D=

0,25

0,25

Chat | HCN (1) | HCN (k) | CN(dd) | H* (dd) | N2 (k) |H2(K) | C (gr)
AH} 108,87 146,15
S0 112,84 |201,78 104,67 191,61 | 130,61 | 5,74

a. Tinh AG? ciia HCN (1) va CN- (dd) ¢ diéu kién chuan nhiét dong.

b. Dudi 4p suat khi quyén HCN sdi ¢ 25,7°C, biét entropi khong thay doi trong khoang nhiét do
khao séat.

- Hay xac dinh nhiét hoa hoi cia HCN.

- Pun néng HCN 16ng bang mat 10 xo céng suat 10W, hay xac dinh thoi gian dé 1 xo trén hoa hoi

100 gam HCN.
3.2. Cho céc s6 liéu nhiét dong hoc sau:
Chat CO2k H>O CHa N2k H>O)
AH% (kJ.molt) |-393,5 -241,8 -74,9 0 -285,9
Cp (J.Kt. mol?) | 37 33 35 29 75

Gid sir ¢ 298K nwéc hoan toan ¢ thé khi
a. Tinh hiéu tng nhiét (AH1) cho qua trinh sau trong di¢u kién dang nhiét ¢ 298K va 1 bar:
CHak, 208) + 2 O2k, 208x) — CO2(k, 208K) + 2H20k, 298k)
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b. Tinh hiéu tng nhiét (AHz), cho qua trinh sau trong diéu kién khong dang nhiét ¢ 1 bar (coi
nhiét dung cua cac chat khdng phu thugc vao nhiét do):

CHak, 208K) + 2 O2(k, 208x) — CO2(k, a98) + 2H20(k, 498K

c. Trong mdt may hoi nudc, ngon hra cia metan sé dot nong hoi nudc trong binh chia. Trong
bom phan wng chiza 1 mol metan va 10 mol khong khi (2 mol oxi va 8 mol nito). Gia st tat ca
cac khi dua vao (metan va khong khi) déu c6 nhiét 6 298K, cac san pham déu cé nhiét do 498K
va phan tng 1a hoan toan. Toan bo lugng nhiét nay dugc truyén cho mot luong nudc long 1a 200
gam. Hay tinh nhiét d6 cudi cung cua lwong nudc nay (biét nude ban dau & thé 1ong, nhiét do

250C).

Huwoéng dédn cham.

Céu 3

Noi dung

Piém

3.1.

a. Xét qua trinh: %Hz(k) + %Nz(k) + C(gr) > HCN() (1)

AH? = AHS ) =108,87 (kd/mol)
AS® =112,84-191, 61%—130, 61% —5,74 = -54,01 (J/mol.K)

AGS oy = AGL = AH? —TAS, =108,87.10°° —298.(-54, 01) =124,96.10°(J/ mol)

Xét qua trinh: %Hz(k) + %Nz(k) + C(gr) — H*(dd) +CN™ (dd) (2)

AHS = AH? ., =146,15 (ki/mol)
1 1

AS® =104,67 191,617 ~130,61 - ~5,74 = -6218 (J/mol.K)
AGS ., =AGY =146,15.10° - 298.(-62,18) =164,38.10°(J/ mol)

HS sir dung phirong trinh khdc, tinh diing két qud van cho diém

0,25

0,25

100
b. Nyen =E(m0|)

*X¢ét qua trinh hoa hoi: HCN (1) — HCN (k)
AG?=0=AH’ - TAS
AH® = 298,7.(201,78 — 112,84) = 26,566 kJ.

*Goi thoi gian lat => P.t = A => 10t = %.26,566 >t =9839,4(s)

0,125

0,125

3.2

a. Xét phan ing CHak, 208k) + 2 Ok, 208k) — CO2(k, 298k) + 2H20(k, 298K)
AH1 = -393,5+ (- 241,8.2) — (-74,9) = -802,2 (kJ/mol)

0,125

b. Luong nhiét dé nang hdn hop san pham tir 298K — 498K dugc tinh theo biéu
thuc: q=Csp . AT = (37 +2.33) . (498 — 298) = 20,6.10° J/mol
— AH, = - 802,2 + 20,6 = -781,6 (kJ/mol)

0,25

¢. Hon hop san pham chay gom: No: 8mol; CO;: 1mol; H20: 2mol
Tinh dugc: Y Cp (sin prim = 37 + 2.33 + 8.29 = 335 (J/mol.K)
— AHs = - 802,2 + 335. (498 -298).10°3 = -735,2 (kJ/mol)

0,25

= Quv=AU = AH3 - AnRT =-735,2 — 0.R.T = -735,2 (kJ/mol)

= Luong nhiét ma nudc nhan dugce la Q = 735,2 kJ

Goi nhiét @6 sau ctua nuéc la T2 (K)

- Luong nhiét can dé nang 200gam H-0 tir 25°C (298K) dén 100°C (373K) la
Q1 =75.(200/18) . (373 —298).10°% =625 (kJ) < Q

= T, >100°C — H0 bi hoa hoi.

0,125
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Cau 3 Noi dung

Piém

Xét qua trinh: H20q) = H20¢) c6
AHaggk = - (-285,9) + (-241,8) = 44,1 (kJ/mol);
ACp =33 -75=-42 (J/Imol.K)
= AHa7ak = 44,1 + [- 42.(373 — 298).107°] = 40,95 (kJ/mol)
= Luong nhiét dé héa hoi 200gam H,O tai 373K 1a
Q2 =200/18 . 40,95 = 455 (kJ)
— Qi +Q2=62,5+455=517,5 (k) < Q
= H20 bi héa hoi hoan toan.

0,25

0,125

Hoi nuéc bi nang dén nhiét do:
Q- (Q1 + Q2) = (200/18).Chzog) . (T2 —373).107
= T2 = 966,7K

0,125

Cau 4. (2 diém)
4.1. Khi nghién ctiru dong hoc caa phan tng:

2H2 (k) + 2NO (k) — N2 (k) + 2H20 (k)
ngudi ta thu dwoc cac so liéu sau

Thoi gian (s) Thi nghiém 1 Thi nghi¢m 2
[H2] (mol/L) [Hz] (mol/L)

0 1,0x107 1,010

10 8.4x107 5,0<107

20 7.1x107 2,5%10

30 ? 1,3x107

40 5.0<107° 6,3x10™

Cho biét: & thi nghiém 1, [NOJo = 10,0 (mol/L); & thi nghiém 2, [NO]o = 20,0 (mol/L)

a. Xac dinh phuong trinh dong hoc cua phan tng trén

b. Xac dinh hang s6 téc do k.

c. Tinh [H2] & thi nghiém 1 tai thoi diém t = 30 giay.
4.2. Cho phan tng thuan nghich bac 1 — 1 gitra A va B nhu sau:

A e B cok=3005%k =100 s

O thoi diém t = 0, chi ¢ chat A ma khéng c6 chat B. Trong thoi gian bao 1au thi mot nira lwong

chat A chuyén thanh chat B?
Huwong din chdm.

Cau 4 N¢i dung

Pieém

41 [v=k [NOJX[Hz’ vi [NO]>>[Hz] nén v = k' [Ha]’

0,125

O thi nghiém 1: gia s phan tng bac 1
k = % .In aaTx lan luot thay cac gia tri & cac thoi diém thu dugc
_1 1072 _ 1
ki= = in i 0,0174 (s™)
ko =0,0172 (s); ks=0,0173 (s?) o
Vay diéu gia st 1a dang: phan tng 13 bac 1 va k; =0,01728 (s™).

0,25

O thi nghiém 2 phan ting 1a bac 1 va c6 Ty, = 40s

nén k;, = =0,0693(s"?).

1/2 -

0,125

phan ng biéu kién ¢ thi nghiém 1 va 2 ta c6
A K2 _ [NOloz \x _ 20yy _
Nhu vay: P (—[NO]01 ) =( 10) =4

Goi phuong trinh dong hoc ¢ dang v = KINOJ[Hz], k’1 va k’2 1a hang s6 toc do

0,125
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Cau 4 ___Noidung Piém
vay X = 2. phan tng la bac 2 doi vai NO.
Phuong trinh dong hoc ¢6 dang: v = kK[NOJ]?[H2]
b. & thi nghiém 2: ta ¢6 taz = 10s hay k’z = 22 = 0,0693 s’
r 1/
So sénh véi phuong trinh téc d6 phan ung ta thay: 0.125
, ’ _ 0,0693s571 ’
k’2 =K[NOJ” hay k = ————-—;
k=1,73310" (LZmol %) 7 0,125
Néu khéong cd don vj Ciia k thi khong cho diém y nay.
c. Hang so toc do biéu kién trong thi nghiém 1 la
K1 = k(10 mol/L)* = 1,733.102 s 0125
Ap dung phuong trinh dong hoc dang tich phan cho phan ting bac 1tacé | 5155
C = Ce* = 1,0.102 7170 25 9410° M ’
Vay [H2]s0 = 5,94.10° mol/L
k
A ? B
4.2 0,25
(k+ k)t =Pl
[B]eq _[B]
_[Blq _ [Blyg INTY _[AlK
[A]eq [A]O _[B]eq e 1+K 0,125
Tai thoi diém mot nira luong chat A di tham gia phan ung:
IRl = _ Al _ ALK [Al
[Bleg —[B] = [Blg, > T 1+K 5
_ 2[ALK - [Al - [ALK _ [Al(K-1)
2(1 +K) 2(1 +K)
2,303 2K
= k+k’ =222 > = 2303, 2K
t1/2 | K-1 v k1+ kz ° K-1 0.25
Vi K = 5, nén:
kl
k+k “k- K 300+ 100 300 100
Cau 5. (2 diém)

5.1. Cho hai pin dién héa c6 so do:

Pin 1: Pt, Hz (1atm)/HCI (103M)/Hg.Cl,, Hg

Pin 2: Pt, Hz (1atm)/NaOH (10M), NaCI(10'3M)/ngCIz, Hg

Suat dién dong cuia cac pin twong tng la Ei va Ez. Biét E;_ , ,, =0,2682 (V).

a. Viét phuong trinh hoa hoc c4c nira phan wng xay ra trén cac dién cuc va phan ang tong cong
xay ra khi cac pin lam viéc.
b. Tinh E1 va thiét 1ap méi lién hé gitra E2 va Kw ¢ 25°C.
c. N&i hai dién cuc hidro cua hai pin véi nhau dé tao thanh mét pin kép. O 25°C, suat dién dong
cua pin nay 1a 0,4726 V. Xac dinh Ky ¢ nhiét do nay.
5.2. Chi thj axit-bazo thuong 1a céc axit hodic bazo yéu. Dé xac dinh hing sb phan li axit cua chi
thi, ta dung phuong phép do quang. Chi thi HIn la mot don axit yéu c6 pKa = 8, chi thi nay co dang
Hin hap thu quang cuc dai & budc song 520 nm con dang anh sang ¢ budc song nay yeu hon.

Pé xac dinh chinh xac hang sé pKa caa chat chi thi HIn, nguoi ta chuan bi 3 dung dich chat
chi thi c6 ciing néng dd mol/l nhung dugc diéu chinh ¢ cac pH khac nhau. Tién hanh do mat do
quang cua 3 dung dich d6 tai budc song 520 nm, két qua dugc dua ra & bang sau:

pH 1,0 7,4 13,0
Mat d6 quang | 0,90 0,64 0,10
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Xac dinh hang sb phan li axit K, cua chat chi thi nay.
Huwong dan cham.

Cau b Néi dung Diém
5.1. a. Pin 1:
Tai anot: Hy = 2H" + 2e 0,125
Tai catot: Hg.Cl, + 2e = 2Hg + 2CI
Téng cong: H2 + Hg2Cl, = 2Hg + 2CI- + 2H* 0,125
Pin 2:
Tai anot: Hz + 20H" —2H,0 + 2e 0,125
Tai catot: Hg.Cl, + 2e = 2Hg + 2CI
Tong cong:  Ha + HgoCla + 20H — 2Hg + 2CI + 2H,0 0,125
b. 0,25
E_pgo_ 0, 059I [HP[CI ] o o 0,059I [HT[CI'T
17 1 2 P HO,Cl/HG — —2H*/H, 2 g D
H2 HZ
10°%10°
E, =0,2682-0,0591g —1 =0,6222 (V)
, 0,059 [CIT o o 0,059 [CIT 0,25
E,=E;, - lg 2 Engclleg - EHZO/HZ - lg 2
2 sz.[OH 1 2 pHZ'[OH ]
0,059, 10°
E, =0,2682-0,0591gK , —— lg——=0,2682-0,059IgK, (V)
2 10™.1
c. Suat dién dong cua pin kép:
o)
10°° o 6
E =E°-0,059lg~——+= 107 =E°-0,059.1910°.K,
= 0,4726 = ~0,059.6—0,0591g K., 0,25
=K, =10""
5.2. | Goinong d¢ clia cac mau do 1a ¢ (M) 0,125
Tai pH =1, dang ton tai la dang HIn, do d6 [HIn] = ¢ (M)
0,9
AHln == 0,9 => €un = F
TaipH =3, dang ton tai 1a dang In", do do [In]=c (M)
An=enlc=010=>¢ = % 0,125
Tai pH = 7,4 => chi th1 t6n tai ¢ ca hai dang la Hin va In". Khi d6 ta co:
[H7] e K
Hin :c— va[lIn]=c———
[HIn] [H]+ [In7] ]+ K 0,25
0, 9 [H] 0,1 K
A= IL[HIn] + enl[In] = ——lc———+ —lc————=0,64
snL [HIN] + e LN = 4 e T e s K
Thay [H*] = 107"* vao ta c6:
107 K 6 0,25
0,9.—7——+ 0,l.——72— =0,64 =>K,=1,91.10 :
107 + K, 1074 + K,
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Céiu 6. (2 diém)
6.1. a. Tinh d¢ tan cua CaCOs trong dung dich co pH = 6,8.

Cho biét pKscua CaCOs 12 7,77; pKa1 va pKaz cia H2COs lan luot 12 6,62 va 10,35,

b. Cho 0,10 mol CaCOs3 vao 1,00 lit nudc. Can dua pH ciia nude dén gia tri nao dé hoa tan
hét lugng mudi trén?
6.2. Quy trinh chuan d¢ dung dich A gdm Na,COs 0,040 M va NaHCO3 0,040 M nhur sau:

L4y 10,0 ml dung dich trén cho vao binh nén, thém vai giot chat chi thi X va chuan d¢ bang dung
dich HCI 0,040 M dén khi dung dich dbi mau thi ding lai. Thém tiép vai giot chat chi thi Y vao
dung dich thu duoc & trén. Chuan do tiép bang dung dich HCI 0,040 M dén khi dung dich d6i

mau.

Hay tinh pH tai diém twong duong thir nhat va tha hai, tir &6 chon chat chi thi X, Y thich
hop tir nhitng chat chi thi cho dudi day.
Cho biét:

- CO2tao thanh tan hoan toan trong dung dich;
- Hon hop H20 + CO2 ¢6 pKai = 6,62; pKaz = 10,35. DG tan ciia CO2 I L, =0,03M .

Chatchithi | Khoang pH d6i mau | Chat chi thi Khoang pH d6i mau
Metyl luc 0,1-2,0 Bromthymol xanh | 6,0-7,6
Metyl da cam | 3,1-4,4 Phenolphtalein 8,0-10,0
Metyl do 4,2-6,2 Alizarin vang 10,1-12,1
Huwéng dédn cham.
Cau 6 N§i dung Pi¢m
6.1 a.
CaCOsp = Ca*"(ga) + CO3% (da) K =[Ca*].[CO3]
H2COsaa) === H"(dg) + HCO3'(aq) k. = [H].[HCO;]
o [HZCO3]
HCO3 (4g) == H"ga) + CO3% (da) K. = [H'].[CO7]
a2 [HCO;]
Ap dung bao toan nong dé ta co:
[Ca%"] = [H,CO,] + [HCO;] + [COZ] = [HCO;] + [cog-]+[H]'K[—HCO?>] 0,25
al
+ 2-
= [coz+[HCoy] 1 41| = coz+ - [COSTITHT
Kal Ka2 Kal
_ i H+] [H+]2
= [coz1+[H] +
3 Ka2 KalKaZ
f— KS 1+ [H+] + [H+]2
[Ca2+] Ka2 KalKaZ
2 = H]  [H'P
=[Ca*]* =K (1+[ +
s Ka2 KalKaZ
+ +72
=[Ca*]= [K £1+ (K], [H] J 0.25
Ka2 KalKaZ
Thay vao ta co: tai pH = 6,8
N ) 10—6,8 10—6,8 2 _
[Ca*]= JlO " [1+10.10,35 +10.(6,6210.)1o,35J =1,00083.10*M 0.25
Do tan cua CaCOs tai pH = 6,8 1a 1,00083.10* mol/lit.
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Caub , Ngi dung Piém
b. Khi 0,10 mol CaCOs tan hét trong 1,00 lit thi nong do cua Ca?* 1a 0,1M
+ R 0,25
. H* H*P _ 7,77 [H7] [HT ’
[Ca%] = JKS (1+%+%]:> 0,10 = \/10 [1+10-1o,35 +10_6’6210_1035
[H*] = 2,39.10°M =pH = 5,62.
Phan &mg chuan do nac 1: COZ + H* — HCO;
6.2 Thanh phan tai diém tvong dwong thir nhét chi c6 HCO;
K., +pK 0,125
— le - % =8,49
=> Chon chat chi thi phenolphtalein (X) dé xac dinh diém tuong duwong thir nhat. 0.125
Thé tich dung dich HCI can thém vao dé dat dén diém twong duong thir nhat 1a:
0,040.10,0
Vi= —"""=10,0(ml
1 0,040 (ml) 0,125
Phan tng chuén do nac 2: HCO; + H* — COz + H20
Thé tich dung dich HCI can thém vao dé dat dén diém tuong duong thir 2:
10,0. (0,040 + 0,040 . 2)
Vo= — ’ ’ = 30,0 (ml
2 0.040 (ml) 0,125
10,0 . (0,040 + 0,040)
Ceo = =0,02(M)< L
€0, 30,0 + 10,0 M) < Leo, 0,125
CO; + H:0 &—= H' + HCO, Kap = 10662 0.25
[T 0,02-x X X ’
[H*] = x =6,93.10° (M) = pH2=4,16
=> Chon chat chi thi metyl da cam (Y) dé x4c dinh diém twong duwong thir hai.
0,125

Céu 7. (2 diém) ,
7.1. So sanh tinh bazo cua B1 va Bo. Giai thich ngan gon.

(By) (By)
7.2. V& dang cau tric bén nhat cia mdi tiéu phan sau day. Giai thich tai sao dang cau trac d6 bén

nhat?
H\ /CHzan
N+ ®—CH—CHZC\
H o | Me

¥ Me
(A (Ag)
7.3. Hay giai thich tai sao axit 4-epidehydroabietic (A) rat kho bi este hda bang MeOH/H2SO.4
trong khi axit dehydroabietic (B) lai phan ng este hoa rat dé dang.
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Ho,d’ =1 HO,C
(A) (B)

7.4. So sanh kha niang phan g thé electropin cta furan vdi benzen va cho biét vi tri phan tng
uu tién ¢ furan. Giai thich.

¥
furan
Huwoéng ddn cham.
Cau7 Noi dung Piém
7.1 (0] +OH
0,125
S0 = RO — (FO
(B4)
o} “OH
0 00 — O
[
(B2)
Tinh bazo cua B2 > B1 do d6 bén cua cation sinh ra tir B2 bén hon so véi Bu. 0,25
B2 tao cation la 1 hé thom.
7.2 Khi F & vi trf axial s& hinh thanh lién két hidro n6i phan tir lam bén hoa phan tir
0,25
H\;lq%
H--.‘F-
\\\CHzan
Me 0,25
Giam thiéu tvong tac khong gian giita nhom Me & ndi d6i
va cac nhoém thé ¢ nguyén tir cacbon bat doi
Chii y: Can vé& dung ciu hinh trans v&i nhom Me va nguyén tir H " che khuat"
7.3 Khi tién hanh metyl hoa bang MeOH/H2SO4 thi hop chét trung gian tao thanh s&
chiu tvong tac khong gian véi nhom metyl. Do (A) c6 nhom -COOH nam ¢ vi tri | 0,25
truc (axial) bi an ngit khong gian con axit (B) do nhém -COOH nam ¢ vi tri bién
(equatorial) it bi can tré khong gian hon nén phan img xay ra dé dang hon.
HO.__O
0
OH
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Cau7 Noi dung Piém

MeOH
.~ .. @®
HE)) (@] HO S—H\‘ MeO O
H,S0,
R P = .
0, 25
ﬁf"‘ :%@Lf = ﬁ;
0 HO o
OH ( OH bMle
MeOH
7.4 - Mat do e m & moi Vi tri cua A (6e/5 vi tri) 16n hon & mai vi tri trong vong 0,25

benzen (6€/6 vi tri) nén A dé tham gia phan @ng thé electrophin hon benzen.
- Sur tao thanh phirc 6 ¢ vi tri 2 (¢ giai doan quyet dinh toc d phan ang) bén hon | 0,125
O Vi tri 3 do dién tich duwong dugc giai toa & nhiéu vi tri hon:

— — ® r‘

G — ot — Che — (8 (52 — 5"
O H O H O H

Ciu 8. (2 diem)

8.1. Bé nghi co ché cho céc phan tng sau:

o
Ph
Me-CHO
—_— Me +H,0
H' N
a. “NHMe |
M
0
H NaOMe H H
—_— OMe
CHj;

b. Cl H H o

0,125

e
.
=

O
E‘éo j
o hv 1. Na,CO Pb(OAc)
© — A (¢ » B S A

© g 2.HCI b ‘6

Hay xac dinh cong thire cau tric cac chat A, B, C, D.

Huwoéng dédn cham.
Céu 8 N¢i dung Piém

8.1
£ Me O ("‘OH 5
O/K G/R Me —1- G/f Me —= O 5
NI N !/’OH ’

NHI\-Ie

1\'
OH Ph
$ Me N
> e

le le

Trang 11/14



b.
H’?/ —OMe O\g/‘u—om 025
CHa
OMe OMe 1 One kOMe
J CH,
H+
HOQ
—y S P B Ll —
—>_/ 0 -HZO N\ + //ﬁ O Ph N 0!25
Ph Ph Ph O
H
—Q0
HCooH ©
3 +
H PH N
0
8.2 7
| o
(]
t° o / 0,25x4
_v -
(o]
A B
HOOC
COOH
Basketen<Fm
“
D C

Ciu 9. (2 diém)

9.1. Viét cac qua trinh biéu dién cac dang ton tai cia amino axit phu thudc vao pH va tinh diém ding

dién cua cac amino axit cho dudi day.

pKai pKa, pKasz
AXit aspartic 1.88 3.65 9.60
Histidine 1.82 6.00 9.17
0 (0]
o) NH, HN NH,
Aspartic acid Histidine
9.2. M6t dan xut caa Prolin (1) duoc tong hop theo so d6 sau déy:
o 1. 0,4
H,0 2. Me,S
o ) (5) o
@]
(@) — N—CH,CgHs
1. NBS, H,0
OH

PhCH;NH,
2. NaOH
)\/ (6) @)

(3)

o
(1)

Xac dinh cau tric cac chat chua biét va dé nghi co ché phan ang gitta (5) va (7). Biét rang ¢ 2 mol (5)

duoc tao thanh khi tién hanh ozon phan 1 mol (4).
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Huwéng ddn cham.

Cau 9 Noi dung Diém
Tinh diém dang dién:
C‘OOH c‘oo- c‘oo- C‘OO’
9.1 C‘H—NH3+ oH C‘H—NH3+ OH" C‘H—NH3+ on  CH—NH,
(‘:H2 H" (‘:HZ H* C‘:Hz H* CH2 0,25
COOH COOH CoO Coo"
(+1) 0) 1) 2)
pK, 1.88 3.65 9.60
3 2 A N . . 1,88+3,65
biém dang dién cua axit aspartic pl = = 2,77 0,25
C‘OOH COO" $00' CoO"
C‘H—NH3+ C‘H—NH3+ (\:H—NH? CH—NH,
CH, OH  CH, OH  CH, OH’ CH, 0.25
-— T -
/ NH %\NH %\NH / NH
+ +
] & ] &
H H
(+2) +1) 0) -1)
pK, 1.82 6.00 9.17
2 2 CA ) FTIAT 6,00+9,17 0’25
biém dang dién cua histidin pl = =759
o)
o}
OH 0 H
\ J\H,OH Ql\/ N
B OH
9.2 OH H I n 0,125x4
4 5 6 7
(6) 6 thé Ia onc)\/
N
H+; —JoH Bn.; OH Bm%@,OH Bn:ﬁ%\‘ foH
— — | —
. L
o 0,5
COCH,
—_— NBn
CO,H

Cau 10. (2 diém)

10.1. Khi tién hanh phan cat metyl a-glycozit A cia mot hop chat duong bang HIO4 thu duoc
duy nhat chét hitu co X. Con khi tién hanh phan cit metyl a-glycozit cia mot andohexozo B thu
duoc X cling voi mot duong luong axit focmic. Metyl hda A bang CHsl du réi thity phan bang
axit, sau d6 oxi héa manh thu dugc axit (2S, 3S)-dimetoxisuccinic [HOOC-CH(OCH?a)-
CH(OCHS3)-COOH]. L4p luan xac dinh cdng thirc Haworth cia A. Biét ca hai déu thudc day D.
10.2. Cay bac ha méo (Nepeta cataria) duoc dung dé chita bénh dau nira dau, khé nga, cam lanh,
hen suyén. Tir loai cAy nay, nguoi ta phan lap duoc nepetalactone. Hop chat nay duoc tong hop
trong phong thi nghiém theo so do sau:
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O

X Y G
1) EtONa HgSO,, H,0 LDA H, PtO,
\écoom ——————— C43H30; 0 CioH1602 ——> Z ——> C,(H,,0

2)— ( , THF MeOH
Br o
U
PhCHO 1) NaHB,4 MeOH 1) O, 1) NaOH, H,0 CaCl, o
—_— —_— —_—
Eona . C17H200 5350wy 2) Me,S 2) NalO, CH,Cl W===7r—-> %
Nepetalacton
V& cong thirc cau tao cac hop chat tir X dén P.
Huwoéng dan cham.

Cau 10 N¢i dung Diem
10.1.

Do oxy hoa cit mach glycoside aldohexose B thu duoc X va HCOOH
con oxy hoa cit mach A chi thu dugc duy nhit X cho thiy A chi c6 thé 1a
mot aldopentose.

Ph
/ O
COOH
OA OA
¢ ¢ . _cwo
T A% W

CH,OH CH,0H
N HIO, OH Hio, CH20Hg
o MO BLITS 0,25x2
OCH; ~ HCOOH 4 OCHj4 OCH,4
HO OH 0 OH  OH
B X A
Methyl glycoside A dugc chuyén héa theo so d6 sau:
CH,OCH CH,OCH CH,OCH
CH20H, Methyl héa | 2 :03: o' [ :0:3 i :or’-l
: ? —_— - —_— _— =0
OCH,4 OCHj OH
OH OH OCH; OCH,; OCH; OCH, OCH; OCH,
A
J (0]
0,12x5
HiCO ° COOH
. Swra mgco|n __ HOOC  COOH
OCH;, H—-OCH; .66 ‘ocH,
OCH, COOH
Tur d6 xac dinh dugc cong thuc Haworth ctia A nhu sau:
H3CO
o
3
OCHs
OCH,
Ph
10.2 A— 2 o J 0,1x9
W 0 o ~0
COOEt ‘
X Y V4 G U
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