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Céu 1 (2,5 diém): Téc d@d phan wng

1. Béi voi phan tmg: A + B — C + D ¢6 biéu thuc tbc d6 phan ung v = k.
[A].[B]

a) Tron 2 thé tich bang nhau caa dung dich chat A va dung dich chat B ¢6 cling
nong d6 1,0 M:

- Néu thyc hién phan wng & nhiét do 300 K thi sau 2 gid nong do cia C bang
0,215 M. Tinh hing s6 téc d caa phan tng.

- Néu thuc hién phan tng ¢ 370 K thi sau 1,33 gid néng d6 cia A giam di 2 1an.
Tinh nang lugng hoat hda cua phan tng (theo kd/mol).

b) Néu tron 1 thé tich dung dich A véi 3 thé tich dung dich B déu cing nong do
1,0 M, ¢ nhiét @6 300 K thi sau bao lau A phan ng hét 90%?

2. Cho can bang ¢ 25°C: A# B 1a phan tng thuan nghich bac 1. Thanh phan

% cta hon hop phan tmg duoc cho dudi day:

Thoi gian (giay) | 0 45 90 270 0
%B 0 10,8 18,9 41,8 70

Hay xac dinh gid tri ki, k, ciia phan tng. Tinh hang s6 can bang hang, s6 toc do cua
phan ng.

Cau 2 (2,5 diém): Can bang va phan wng trong dung dich. Pin dién — Pién phan

Mot trong nhitng thubc thir dic trung dé tim ion Pb®* (trong dung dich) la
Na,CrO,. Cho biét, két tia PbCrO,; mau vang, tan dugc trong dung dich NaOH du;
trong khi do, két taa PbS mau den, khong tan dugc trong dung dich NaOH.

Thém tir tir 0,05 mol Pb(NO3), vao 1,0 L dung dich X gém 0,02 mol Na,S va
0,03 mol Na,CrO,, thu duoc hdn hop Y gdm phan két tia va phan dung dich (coi thé
tich khong thay do6i khi thém Pb(NO3), vao dung dich X).

1. Tinh pH cua dung dich X.

2. Bang lap luan va danh gia hop li, ching t6 rang, pH phan dung dich ctia Y xép xi
bang 7,0.

3. Tinh [Cr,0%7] va [Pb*] trong phin dung dich cua Y.

4. Trinh bay cach thiét 1ap so dd pin duoc ghép béi dién cuc chi (Pb) nhing
trong hdn hop Y va dién cuc hidro tiéu chuan.

Cho biét:
PRatgrys) = 7,02; PK a2, = 12,90; pKa(HCrog): 6,50; E(F),bz+/Pb: -0,126 V
PKypos) = 26,605 PR pucro,) = 13,705 PR pyony,) = 14,90
2Cr0Y + 2H' &= Cr,0? + Hy,0 K =3,13.10"
2+ RN + + o Ik _
Pb™ + H,O = PbOH" + H lg™p, =1g L -7,80

Pb* + 2H,0 = Pb(OH)y@q) + 2H" 198, =19 Bopony, = -17.20



Pb** + 3H,0 = Pb(OH), + 3H" lg'p, =1g"p =-28,00

Pb(OH)3

2,303RT
(v6i pK, = -IgKy; pKs = -IgKs; ¢ 25°C: - =0,0592 V)

Ciu 3 (2,5 diém): Nhiét dong hec va can bang hoa hoc

Cho can b'ilng: 2802(k) + OZ(k) P— 2803(k) Q)

Can bang (1) duoc nghién ciru trong hai binh phan tng, dudi ap suit duoc giir
khong ddi 1a 1,0 atm.

Cac can béng duoc thuc hién tir cac chat phan ung SO, va O,, theo cac ty 1€ hop
thitc. Goi p 1a d6 chuyén hoa cia SO,, tic 1a ty sb cua luong SO5 & can bang véi
lwong SO, ban dau.

Binh thir nhit & 550°C, p = 0,80 va binh thtr hai ¢ 420°C, p = 0,97.

a) Hay cho biét phan tmg (1) toa nhiét hay thu nhiét?

b) Xac dinh cac hang sd can bang K, cua phéan tmg (1) tai 550°C va 420°C. Tur
d6 suy ra gia tri entanpi chuan Apu.HO va entropi chuin ApuSO cua phan ung voi gia
thiét ring cac dai lugng d6 thay d6i khong dang ké trong khoang nhiét do tir 420°C
dén 700°C.

¢) Xac dinh hang s can bang Kp1 ctia phan tmg (1) ¢ 650°C.

Ciu 4 (2,5 diém): Hoa nguyén to (Kim loai, phi kim nhom IVA, VA). Phirc chat

1. Kim loai M dugc dung dé san xuat duyra. M phan tng véi khi X, thu dugc hai
chat ran 1a hop chat A va don chat B. Chat M phan tng véi khi Y, thu dugc san pham
duy nhét la chat D, trong d6 M chiém 72% vé khéi lwong. Néu cho D tac dung Véi
nuée, thu dugc hop chat E it tan va hop chét khi F ¢6 mui dic trung. Khi F rat dé tan
trong nudc (¢ nhiét do 20°C va &p suét 1 atm, 1 lit H,O hoa tan 700 lit khi F) va dung
dich thu duoc c6 phan tmg bazo. Néu nung néng hop chat E ta dugc chit A va nudc.
Cho biét cong thtc cua cac chat: M, X, Y, Z, A, B, D, E, F.

2. Mot nguyén t6 X c6 nhiéu dang thu hinh, da hoa tri, 1a nguyén td thiét yéu cho
co thé séng, khong bao gio ton tai o trang thai don chat trong tu nhién. Cho 1,55 gam
X mau tréng tan hét trong axit HNOj3 ddc nong du thu dugce 5,6 lit khi NO, (dktc) 1a
san pham khtr duy nhat va dung dich Y chi chira axit. Cho so d6 phan tng sau day:

SO_ d6 (1) X +ddBa(OH)2‘>A +HZSO4‘>B +ddCuSO 4 N D +2NaOH‘>E 600°C )F

So 66 (2): X +Ca,t’C Ne +H,0 s L +ddAgNO, sM 200°C sD 260°C >Q

Biét A, B, D, E, F, G, L, M, Q déu la hop chit ctia X c6 phan tir khéi thoa mén:

MA+ MG:449: MB+ ML:].OO,
M + MQ:444, Mp + My, =180
Xéc dinh nguyén td X va cac chit A, B, D, E, F, G, L, M, Q.

Ciu 5 (2,5 diém): Pai cuong hiru co
1. a) V& dang cau truc bén nhat cta cac chat dudi day. Giai thich tai sao cau trac do

bén nhat.
© HO M OMe

b) Cho cac chat dudi day:
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c1 c2 C3 C4 C5 C6
Chét nao trong mdi cap (C1, C2), (C3, C4), (C5, C6) c6 tinh bazo manh hon?
Giai thich. ,
2. So sanh nhiét do nong chay cac chat sau:

Imidazol Indol Purin
N NTX—N
3 cny o

3. So sanh pK, cua cac gxit sau: HCOOH, C¢HsCOOH, CH;COOH, C¢HsCH,COOH,
CeHsOH? Giai thich ngan gon?
Cau 6 (2,5 diem): So do tong hep hiru co. Co ché phan @ng hoa hiru co

1. Thuc vat ho Cactaceae chtra ankaloit Mescalin. Con dudng sinh téng hop
Mescalin theo so d6 sau

G

Trong d6 qua trinh metyl hoa duoc thuc hién boi tac nhan sinh hoc SAM (S-
adenosylmethionin cé vai trd gidng nhu tac nhan héa hoc Mel/Ag,0). Xac dinh cau
tao cua cac chat M, N, P, Q, S va mescalin.

2. Bé xuit co ché cho phan &ng sau cua mot p-keto ester.

0 [1]1 NaOCH,CH,, o
CO,CH,CHg CH3;CH,OH CO,CH,CHy
(2] H;0*

Cau 7 (2,5 diém): Xac dinh cau trdc cac chat hiru co' (mé té so do tong hep bang
& din)

1. Hop chat C1 (CyH150) phan ung véi CH;MgBr, tao khi metan; phan tng véi
PCC, tao thanh xeton; phan tng voi KMnO, lodng, lanh tao thanh chat CioH,,035. Axetyl
hda C1 biang CH3COC], sau d6 ozon phan/khir hoa, thu dugc C2 (C1oH0,). Oxi hda C2
bang nudc brom, thu dugc C3 (C1.H0s). Chat C3 tham gia chuyén vi Baeyer Villiger
v6i m-CPBA (ty 1é mol 1:1) thu dwoc nhiéu dong phan trong d6 c6 C4 (C1,H00g). Thuy
phan C4 vaéi H,SO,4/H,0, thu dugce axit adipic HOOC[CH,],COOH, butan-1,3-diol va
axit axetic.

Xac dinh ciu tao c4c chat C1, C2, C3 va C4.

2. Hai lacton thom A, B c6 cong thic phan tir [CioH1004] déu tan trong dung
dich NaOH loang nhung khong tan trong dung dich NaHCO3;. Ca A va B cho phan
tng mau véi dung dich FeCl;. Khi cho A phan tng CHsl/K,CO; tao ra chat
C[C1:H1,04]. Biét C chira ba nhém metyl khong giéng nhau, trong d6 c¢6 mot nhoém




metyl lién két vong thom. Xt Iy C véi BCl, dé tach loai mot nhém metyl tao ra D 1a
mot ddng phan méi cia A. D ¢6 mot nhom hidroxi tao lién két hidro ndi phan tu.

Cho chét E (2-metyl-1,3-dihidroxibenzen) phan tng Mel/K,COs tao F[CyH1,05],
F duoc khtr bang Li/NH; long c6 mat 2 -metylpropan-2-ol cho mét dien di xung va
khong lién hop G. Tiép tuc cho G phan tng KNH,/NH; long tao ra mot san pham H.
Thue hién phan (ng ozon phan H rdi xt ly tiép thu dwgc nhiéu san pham trong d6 co
metyl 2-oxopropanoat. Thuc hién phan tng gitra H véi dimetylbut-2-indioat, dun
nong tao K[Cy5H,00¢], tiép tuc dun nong K dé loai eten tao dugc mot este thom L.
Thuay phan L trong méi truong bazo rdi axit hoa dung dich tao thanh M[C11H1,0¢],
dun noéng M trong chan khdng tao ra N[C1;H100s]. Khir N biang NaBH, trong
DMF(N,N-dimetylformamit) tao C va mot lacton P ddng phan, P ciing c6 thé thu
duoc nhd metyl héa B. Hay bién luan xac dinh cau tao cac chat tir A dén P.

Céu 8 (2,5 diém): Hoa hoc cac hep chat thién nhién (Cacbohidrat va cac hop
chat hiru co chira nito don gian).
1. Trong mat mia c6 mot chat duong khong co tinh khir 13 rafinozo c6 cong
thizc phan tir C1gH3,016, Khi thity phan n6 bang axit thu duoc cac san pham D-
fructozo, D-galactozo va D-glucozo. Néu thuy phan bang bang men -
galactozida lai cho «-D-galactozo va saccarozo. Néu thay phan bang men
invecta lai cho D-fructozo va mot di saccarit.
Metyl héa rafinozo, sau d6 dem thity phan thu duoc cac san pham: 1,3,4,6-tetra-O-
metyl-D-fructozo, 2,3,4,6-tetra-O-metyl-D-galactozo va 2,3,4-tri-O-metyl-D-
glucozo
Viét cong thirc cu tao cua rafinozo.
2. Meloxicam la thubc chita bénh viém va thoai hda khép. So d6 tong hop
meloxicam nhu sau:

COOMe iy
NHg CICH,COOMe = MeONa (CHs3),SO0, M5 CTN__N
M1 M2 M3 M4 —— Y
t c 0.S NaOH MeOH N Y/,
SO,0H (C7HsNO3S) SO S
O O Meloxicam

Xac dinh cAu tao cac chit tir M1 dén M5.



