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SO GIAO DUC VA PAO  KY THI CHON HOQC SINH GIOI CAP TiNH THPT

] TAO NAM HOQC 2024 — 2025 POQT 2
TINH QUANG NAM Mon thi: HOA 11 (chuyén)
PE CHINH THUC Thaoi gian: 180 phut (khdng ké thoi gian giao dé)
(De thi gom co U4 trang) Ngay thi: 07/3/2025
RT, _ 0.05 lo

Cho: F = 96500 C/mol; S6 Avogadro N, = 6,02.10”mol”; T (K) = t°C +273; nF n
R=28314Jmol’ K' = 0,082 L.atm/molK; H=1; N=14; O =16; S = 32.

Ciu 1 (4,0 diém).
1.1. Mot loai than hoat tinh c6 thé hép thu 3 :
(absorbed) nhanh khi (gas) carbon dioxide. Qué trinh: |
COxyq — COy@y c6 phuong trinh dong hoc nhu sau:

In(1-—ub )t = K
b . v6i ng 12 leong khi bi hap thu, Nubma
1a lugng khi hip thy ti da, k 1a hang sb toc do.

a) Khi ting nhiét do tir 25 °C dén T °C thi téc do
hap phy tang 1,565 lan, phan trim lugng CO, da bi hap thu
trén than hoat tinh tai 25 °C 13 40%. Tinh T °C va phan trim
luong CO, da bi hip thu & nhiét do nay. Biét E, = 8454.6
J/mol.

b) Nudc va ap suit c6 anh huong dén kha ning hap
thu cta than hoat tinh (xem dd thi bén). Puong 1 tng véi
than kho, duong 2 - 4 ung véi than uét & cung diéu kién
nhiét do. Giai thich vi sao & 4p suat thip, than u6t hap thu
khi kém hon than khé; nguoc lai ¢ ap suét cao, than udt lai
hap thu CO, hiéu qua hon han than khé.

CO:z héap thu,mmollg

0t L 1 1 1 1 1 1 1 )
00 05 1.0 L5 20 2. 30 5 40
Ap suat, MPa

1.2. Phosgene duoc tong hop tir CO va Cl, theo phan tmg: CO + Cl, — COCL, (*)
Cho hén hop gébm CO va Cl, (ti 16 mol 1 : 1) vao binh phan Gng (ban dau khong chira chit nao
khac) va theo ddi su bién thién ndng do CO theo thoi gian. O 37 °C thu duoc két qua nhu sau:
Thoi gian (s) 0 129 240 360 480

Néng d6 CO (M) 0,0200 | 0,0190 | 0,0182 | 0,0174 | 0,0167

a) Chi ra rang trong diéu kién thi nghiém phan tmg (*) tudn theo quy luat dong hoc béc

b) Tinh hing s6 téc do cta phan tng & 37 °C va ndng d6 cia COCL, sau 30 phit phan
ung.

¢) Trong mdt thi nghiém tién hanh & 27 °C, véi ndng dd dau cua CO va Cl, déu
bang 0,0300 M, xac dinh dugc thoi gian nira phan Gng bang 4050 gidy. Tinh ning luong
hoat hoa ctia phan ung.
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1.3. Cho phan ung sau véi céc dir kién nhiét dong ctia cac chit ¢ 25 °C:

CO,(g) + H.(g) € CO(g) + H.0(g)

A H()
77298 (kJ/mol) —393,5 0 -110,5 -241,8
0
S2os (J/mol-K) 213,7 131,0 197.,9 188,7
e AN AGY o e s I . : A
a) Tinh — 729 ; 2% cga phdn Ung va xac dinh phan ing c6 ty xay ra theo chi¢u

thuan ¢ 25°C hay khong?
b) Xac dinh nhiét d6 (°C) dé phan ung thuin bat dau xay ra (b qua su bién doi cua
AH’ A.S"theo nhiétdo).

1.4. Cho can bing: 250, (2) + Os(g) 17 2505 (2) (1)

Can bang (1) duoc nghién ciu trong hai binh phan tmg, dudi 4p suit duoc giir
khong dbi 1a 1,0 bar.

Cac can bﬁng duoc thuc hién tir cac chat phan ng SO, va O, theo cac ty 1€ hop thirc.
Goi p 1a @6 chuyén hoa ciia SO,, tirc 1a ty s6 cua lwong SOs & can bang v6i luong SO, ban
dau.

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

Xac dinh cac hang sb can bang K, cta phan tng (1) tai 550 °C va 420 °C. Tir d6 suy
ra gia tri enthalpy va entropy ctia phan mg véi gia thiét rang cac dai luong d6 thay doi
khong dang ké trong khoang nhiét do tir 420 °C dén 550 °C.

Ciu 2. (4,0 diém).

2.1. Methyl do 1a mét chét chi thi acid-base, c6 mau sic thay doi phu thude vao pH
ctua dung dich (pH < 4,4: do; 4,4 < pH < 6,2: da cam; pH > 6,2: vang). Vay khi cho methyl
d6 vao hai dung dich sau day thi mau sic thay doi nhu thé nao?

a) Dung dich X: dung dich CH;COOH 0,2 M. Biét K, ciia CH:COOH 1a 10" .

b) Dung dich Y gdm HCN 2.10 "M va NH,C1 10~ M.

Cho biét: pK, ciia HCN 12 9,35; cia V4 139,24,

2.2

2—

2—
a) Tinh hang s6 can bang cua phan uing: Cr,O7 + H,0 f 2cros +20°
b) Tron 10,00 mL dung dich K,Cr,O7 0,80 M v61 10,00 mL dung dich A gém BaCl,
0,08 M va SrCl, 0,08 M thu dugc hdn hop B. Bang tinh toan hiy cho biét hién tuong xay ra
va thanh phan ctia hon hop B.
2- - _ _
Cho biét: CrO+ +H,0f HCrO+ +OH K,=10 "
2- - _
Cr,07 +H,0f 2HCrO+ K=10 "
pKw(H,0) = 14,0; pK(BaCrO4) = 9,93; pK(SrCrO4) = 4,65.
2.3. Béng tinh toan ching minh réng CuS ¢6 thé tan trong dung dich HCI c6 hoa tan
HzOz.

Cho biér: HoS coPeu = 7200 PR =13.00 o cus) = 35,0

E = 1.77V:E" . = 0.14 V.

(H: 0 /H 01 [SH-8)
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Céu 3. (4,0 diém).
E' . =—0I8V,E'
3.1. Cho; ‘i triomn My /MiCHOH
vy Cr(OH), CrO, +H +H.O K=10"
[CrO; ]=0.1 M; [CrO.]=03 M; [MnO,]=02M: [H ]=1M,

CrO; /CrO, s MnO, /MnO(OH)..

=+L693V

Cho biét:

a) Viét so do pin tao boi
0

b) Tinh P, viét phuong trinh phan tmg xay ra trong pin va tinh hing sb can bang
cua phan ung.

3.2. Mot binh dién phan chtta dung dich NaOH (pOH = 0) va mot binh dién phan
khac chira dung dich H,SO4 (pH = 0) ¢ 298 K va ap suat khi 1a 1 bar. Khi ting hiéu dién thé
tir tir & hai cyc mdi binh ngudi ta thay co khi gidng nhau thoat ra & ca hai binh tai cing dién
thé.

a) Giai thich hién twong trén. Viét phuong trinh phan tmg xay ra & mdi binh (khong
x€t sy tao thanh H,O, va H,S,0s).

b) Tinh hiéu dién thé t5i thiéu phai dat vao hai cyc mdi binh dé cho qua trinh dién
phan xay ra.

¢) Nguoi ta mudn ting pOH ctua 100 mL dung dich NaOH 1én 2. C6 thé dung
(NH,),S0, dugc khong? Néu duoc hay giai thich va tinh khéi luong (NH,),SO, phai dung.

d) Khi pOH cua dung dich NaOH bang 2, thi hiéu dién thé t6i thiéu phai dit vao hai
cuc cta binh dién phan dé cho qua trinh dién phan x4y ra la bao nhiéu?

E" =04 V. E" =123V, pK (NH,)=4.75

Cho biét: 2 2
Ciu 4. (4,0 diém).

4.1.

a) V& cac ciu dang ghé cia mdi phén tir trans-1,4-dimethylcyclohexane (X) va cis-
1,3-dimethylcyclohexane (Y) va du doén cau dang nao 1a bén hon.

Giai thich tai sao chénh léch nang lugng gitta hai cau dang ghé cua (Y) cao hon (X)?

b) Cho cac gia tri nhi¢t do s61 va nhi¢t do0 nong chay (khong theo tht tu) ctua
benzene va ethylbenzene nhu sau: nhi¢t do so6i: 80 °C va 136 °C; nhi¢t d0 nong chay: -95 °C
va 5 °C. Hiy gan nhiét d soi va nhiét nong chay twong tmg vi mdi chét va giai thich ngan

gon.
¢) Cho ba chét sau:
OH OH OH
NO,
NO,
NO,
(A) ®) ©)

- So sanh (c6 giai thich) tinh tan trong nudc cia (A) voi (B).
- So sanh (c6 giai thich) tinh acid cua (B) vai (C).
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4.2. Hop chat A (CoH.s) khi bi ozone phén rdi khir héa cho hop chit B (C,H,0) va
D. Tién hanh phan tung cua D voi CH;MgBr, tiép theo thily phan san phim thu dwgc hop
chit E. Xu 1y E v6i dung dich acid v6 co thu dugce 3 san phém Gy, G va G;.

a) Xac dinh cAu tao ciia A va gidi thich sy hinh thanh G,, G, va Gg3; Biét réng G la

2-(1-methylcyclopentyl)propene.
b) V& cong thic cac dong phan hinh hoc E va Z ciia A.
¢) Viét co ché cho phan tng sau:

O
l @)
—_—_—

CAu 5. (4,0 diém).
5.1. Hoan thanh so d6 phéan (mg sau bang cach xac dinh cau tric cac chat tir (A) dén (I)

CH;CH,Br
1-bromo buthane % Aﬁ’ B 3—21... C
CH;CH,CH,CHO
i Mg, ether +CH;(CH,;);CHO
1.CH;(CH,);CHO £ 180, . 2. (CH;3),S
: "‘—h.
2.H;0" t°
G
¢ KOH nc
H
1. NaNH,, 150°C
o 2.H,0
T
1.CH,—C—CH,CHs NaNH, SHBr
K - ] - non-1-yne ———»= L

2. H;0'
1. BH;
2. H,0,,0H

I
5.2. Cac chit c6 mau 1a do trong phan tir ctia cac chét chira nhiéu nhoém nbi d6i hay
ndi ba nhu: C=C; C=0; C=N; N=N: C=C; N=N: ...Do vay chung duogc goi 1a nhom mang
mau. Néu phan tir ¢6 nhiéu nhom mang mau lién hop tao thanh mach dai thi mau cua chat s&
cang dam. Hay giai thich tai sao khi hoa tan ddng phan cis va trans cta hop chat dudi day
vao sulfuric acid 60% thi chi mdi ddng phan cis tao mau vang dam, con dong phan trans
cho dung dich trong sut?

H
OH
Ph
H

5.3. Xir li triol dudi day véi benzaldehyde trong dung dich acid c6 thé cho 4 san
pham dudi day. Hiy cho biét chit nao 13 san phdm chinh? Giai thich.
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, HO,,
HO,,, Ph 0., Ph, O, HO., ’
PhCHO N r
HO H® o) @]

o_. O
OH OH OH O\;/O \r
Ph Ph
A B c D
HET

- Thi sinh khong dvuoc su dung tai liéu. Giam thi khéong giai thich gi thém.
- Thi sinh dwgc sir dung bang hé thong tudan hodn.

SO GIAO DUC VA PAO TAO KY THI CHON HQC SINH GIOI CAP TiNH THPT

TINH QUANG NAM NAM HOC 2024 — 2025 PQT 2
. - HUONG DAN CHAM
HDC CHINH THUC MON: HOA HOC 11 (CHUYEN)

(Bdn hwéng dan nay gom 11 trang)
Cau 1 (4,0 diém).
1.1. Mot loai than hoat tinh co thé hép thu (absorbed) nhanh khi |
(gas) carbon dioxide. Qua trinh: CO,, — COya) c6 phuong trinh dong hoc

ln{l—n—-"‘] ‘= kt

nhu sau: D ; VO1 ng, 12 Tuwgng khi bi hép thu, Nabmax 12
lwong khi hap thu ti da, k 1a hang s6 toc do.

a) Khi ting nhiét do tir 25°C dén T°C thi téc do hp phu ting 1,565 lan,
phan trim lwong CO, da bi hap thy trén than hoat tinh tai 25°C 1a 40%. Tinh
T°C va phan trim luong CO, da bi hap thu & nhiét d6 nay. Biét E, = 8454,6
J/mol.

b) Nudc va ap sudt c6 anh huong dén kha ning hip thu cua than hoat
tinh (xem d6 thi bén). Puong 1 Gmg vé6i than kho, duong 2 - 4 ing véi than uét
& cung diéu kién nhiét do. Giai thich vi sao & ap sudt thap, than w6t hap thy khi kém hon than khé;
nguoc lai & ap suét cao, than w6t lai hép thu CO; hi¢u qua hon héan than khd.

€O hip thy, mmolig

30 35 40

W 20 2
Apsuét.MPa

Y Noi dung __
L.1 | Goi phan tram lugng CO; da bi hp thu trén than hoat tinh tai nhi¢t d6 25°C va T°C lan luot la: &, va @,
a n T ol ]
Tu phuong trinh: | [ 1 — b
nabmax
0,25
0,25
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1_ a -6
In —( 2)
vV, k, _ t .
v, ko [1—a,[ ¢
Taco: 'L 1 . a1  ,=0,55=55%
(1_ 0(1) t ..
n—= 1-0,4)° o
lnf’:LSGS(l)L
k, E
m2=—e(d 1} 4552880460 1 1 |} p_sg0c
k, R\T, T, 8,314 |25+298 T +298
b O ap sut thép, nudce s& chiém bé mat cta than, lam cho CO, kho xam nhép vao cac 16 xép. Khi tang ap suat, kha
niang hap thy ting vi CO, tan trong nudc, xam nhép vao cac 16 xdp nhiéu hon. 0,25
1.2. Phosgene dugc tong hop tir CO va Cl, theo phan tng: CO + Cl, — COCL, (*)
Cho hdn hop gébm CO va Cl, (ti 16 mol 1 : 1) vao binh phan tmg (ban dau khong chtra chét nao khac) va
theo doi sy bién thién néng do CO theo thoi gian. 0 37 °C thu duoc két qua nhu sau:
Thoi gian (s) 0 129 240 360 480
Néng do CO (M) 0,0200 | 0,0190 | 0,0182 | 0,0174 | 0,0167
a) Chi ra ring trong diéu kién thi nghiém phan tmg (*) tun theo quy luat dong hoc bac 2.
b) Tinh hing s6 tbc d6 ctia phan tmg & 37 °C va ndng d6 caa COC, sau 30 phat phan tng.
¢) Trong mot thi nghiém tién hanh & 27 °C, v&i néng do dau cia CO va Cl, déu bang 0,0300 M,
xac dinh duoc thoi gian nira phan ting bang 4050 gidy. Tinh ning luong hoat hoa ctia phan tng.
Y Noi dung Piém
1.2 | Vitilé CO/Cl, bang 1/1 nén gia sir phan tmg c6 béc 2 ta co phuong trinh dong hoc
a 11 I
k=—| —-—= |
L [CO] [CO],
t(s) 129 240 360 480
k (M'.s™ 0,0204 0,0206 0,0208 0,0206 0.5
Nhdn xét: Céc gia tri hang sb toc do k tinh tai cac thoi diém t khac nhau khong déng ké do sai sb thuc nghiém. ’
Vay gia thiét phan Gmg béc 2 1a dang.
b k
k = _Z L (0,0206 M s 0,25
Hing s6 téc d6 phan tng tai 37 °C: 4 phut!
I 1 I .
k=101 et ) = €O I reor
o tl[co] [cop ) G+ 1/[CO],
[CO]= E— : — = 0.011EM
Sau 30 phut: 0,0206.30 604+ 1./0,0200 0,25
= Nong d6 COCL, sau 30 phut: [COCL] = 0,0200 — 0,0115 = 0,0085 M
c | l :
k=—— [ p— e I T | I ¥ BN
Te 5 0,25
Phantmgbic2=  121C0L L gamc: 4050.0,0300
] E.f1 1 r ~Rin(k 'k
n—=-— - ==L =—
ok RIT, T, VT.-1/ T,
Tu - 1
5,314,100 "In(0,0206/8,23.10 ]
=E = ( 'i = 70,942 kI mol 0,25

1/310=1/ 300
* Luru y: HS khong ghi hodc ghi sai don vi con 0,125 diém.

1.3. Cho phan ting sau véi céc dir kién nhi¢t dong cua cac chit ¢ 25°C:
—4
CO.(g) + Ha(g) CO(g) + HO(g
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0

AHas (1g/mol) —393,5 0 -110,5 -241.,8
0
S5 (J/mol-K) 213,7 131 197,9 188,7

a) Tinh AH%ss; A:G%os ctia phan tng va xac dinh phan tng co tu xay ra theo chiéu thuén &
25 °C hay khong?

b) Xac dinh nhiét d6 (°C) dé phan tng thuin bit dau xay ra (bo qua su bién ddi ciia AH
A.S°theo nhiét do).

Y Noi dung Piém
1.3. v
a. Ta co: ATHEQ 8 = [AfH0298(CO) + AfH0298(H2O)] - [AfH0298(C02)+AfH0298(H20)] 0.125
=(-110,5-241,8) — (-393,5)=41,2kJ 0,125
AShs o 0 0 _
rre = [ S 298(CO) + S 298(H20) — [S 298(C02)] - 41,9 J
A HY 0,125
rTT20 = ArHozgg _TArS0298 = 41200 — 29841,9 = 28713,8 J 0 125
| Vi AGlyy > 0 nén phin img khéng t didn r theo chidu thuin 025°C R
b. Dé phan tmg tu dién ra theo chiéu thuan thi:
T > AHYAS"=41200/41,9 = 983,3 K tirc ¢ 710,3 °C 0,25

1.4. Cho can bing: 250, (g) + O>(g) 1 250, (g) (1)

Can bang (1) dwoc nghién ctru trong hai binh phan tng, dudi ap suat duoc giir khong
d6i 1a 1,0 bar.

Cac can bé'mg duoc thyc hién tir cac chit phan ung SO, va O,, theo cac ty 1¢ hop thuc. Goi
p 1 d6 chuyén hoa ctia SO,, tic 13 ty s6 ciia lugng SOs ¢ cin bang véi luong SO, ban dau.

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

Xac dinh cac hang s can bang K, cua phan tng (1) tai 550 °C va 420 °C. Tir d6 suy ra
gia tri enthalpy va entropy cua phan ng v&i gia thiét rang cac dai luong d6 thay d6i khong
dang ké trong khoang nhiét d6 tir 420 °C dén 550 °C.

Y Noi dung Piém
14 Xét can bang: 250, (g) + 0:(g) H H 280; (g) (1)
Ban dau: 2a a

Can bang: 2a(1-p) a(1-p) 2ap
Trong do: 2a(1-p) + a(l-p) + 2ap =1 — a(3-p) = lbar
* Tinh cac hang sb can bang:
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-

Par

7 ¥ 7
_ b’”} _ (Zap)~ P pT(3p)
1 L2 T iy a2 o 3 3 0,25
SL}Q-PL}ﬁ [jﬂr ]—I.ﬁ}] [[l'r]_l'-"l'] [fr]_p} r]_}'-']' ’
Tai nhiét do 550°C hay 823K, p = 0,80 — K,(823K) = 176;
Tai nhiét do 420°C hay 693K, p = 0,97 — K,(693K) = 70740 0,25
* Tinh A;H® va A,S°. Tir cong thirc cta dinh luat Van't HofT, ta co:
0/ -.
Kp(Ts) A HY [ l ET, T KpiTy)
In KP T1 =TT _’"ﬁr“ﬂzT ] % ]KP T1
pth) Wy >~ I Rplly)
: : - 0,25
5314093 523 [ - s
_-xi_I-In _ 8,314.0 In Lo =-=218716,0 I'mol =-218.7 kJ.
I 8523 —093 70740
Ta co: AG’ = - RTInK(T) = AH - T.AS
Véi gia tri T & 823K, ta c6: -8,314.823.In176 = - 218,7.10° - 823. A,S°
= AS’=-222,75 J.K 0,25

Céu 2. (4,0 diém).

2.1. Methyl do 1a mdt chét chi thj acid-base, c6 mau séc thay doi phu thudc vao pH cua
dung dich (pH < 4,4: do; 4,4 < pH < 6,2: da cam; pH > 6,2: vang). Vay khi cho methyl d6 vao hai

dung dich sau ddy thi mau sic thay d6i nhu thé nao?

a) Dung dich X: dung dich CH,COOH 0,2 M. Biét K, ctia CH;COOH 13 10

b) Dung dich Y gdm HCN 2.10 " M va NH,C1 10 M.

Cho biét pK. cua HCN 14 9,35; cua NH, 1a 9,24.

Y Noi dung Piém
2.1 Dung dich X: Céc qué trinh xay ra trong dung dich X:
a _
CH:COOH == H" + CH;COO  K,=10*™ (1)
H.0 = H + OH Ko =10" (2) 0,25
Ta thay C(CH;:COOH).K, >> K,, => can bang (1) 1a chu yéu.
CH;COOH == H' + CH;COO" K,=10*" (1)
C 0,2
[] 02-x X X 0,25

uigeli.xyz Trang 8




uigeli.xyz

2
. X
Taco: K, =

=10*" => x=1,86.10° =>pH =2,73 <44
0,2—x

Vay, methyl d6 c6 mau dé trong dung dich X.

0,25

Dung dich Y: Céc qua trinh xay ra trong dung dich Y:

on D0 peon K.=10°% (1)
+ o 9.4

NH4 ﬁ@% H"+ NH; K.. =10 )

mwo U et om Ky =101 3)

K.C..=K.C_ =K, | |
Ta thay: VI = Khéng thé bd qua can bing nao.

0,25

1y KIHON] KINH ] K
HP]:K%JM{NHJ+UHI]:, Ur] H| [H]

]= JK [HON]+ K [NH. ]+ K,
HCN]=C,,. urm [H]:EH —10°M

Gia str
H =1077200 10 10+ 10 © =3.96.10 "M

. 390000 .
[HCN]=C,, a-L= 210 = I:;]L} 5 = 2107 M
Kiém tra lgi: K' '[“ ] : +3.90.1
3.06.10 .
NH |=C. LN T f_ﬁl( < [0°M
UK 4H 107 +3.96.10

Két qua 1ap lai. Vay [H'] =3,96.10'M =~ pH=6,4 > 6,2

0,25

Viy, methyl do chuyén sang mau vang trong dung dich Y.

0,25

HS gidi theo cdch khdc néu diing vin dat diém toi da

2- 2-
2.2. a) Tinh hing s6 can bang cta phan ung: Cr,07 + H,0 foocros +20"

b) Tron 10,00 mL dungNdich KzCI‘zQ7 0,80 M véi 10,00 mL c}ung dich A gom BaCl,
0,08 M va SrCl, 0,08 M thu dugc hon hgp B. Bang tinh toan hﬁy cho biét hién tuong xay ra va

2- _
thanh phéan ctia hdn hop B.  Cho biét: CrO 4+ +1m,0f HCrO4 +OH K,=10 !

o7 +H0f 2HCIO® Ki=10 "
pKw(H>0) = 14,0; pK«(BaCrO,) = 9,93; pK(SrCrO,4) = 4,65.
Y Noi dung Piém
2.2 2- tO"
- Cr,07 1o f , HCrO, K, = 10"
5 HCrO; - f Cr04 THO K= 10
> lmo S w o +om =10
0,25
2-
CrO7 +10 f 2Cr04 +2H" K,=10"*%
b -
CrO7 imo f 2HC.1O4 K, = 10°% (1)
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2- 2-
CrO7 o f 2008 o k=10 ()
. - . . 0,25
Sau khi tréon: C(Cr,07 )= 0,4M; C(Sr*") = 0,04M; C(Ba>") = 0,04M.
2- - 2-
Trong dung dich, crom ton tai duéi 3 dang 1a Cr,07 , HCrO4 va CrO4 .
Cheer
Tu (1) va ) tathdy: K, [ Ko tinh ™% theo (1):
2- 1 -
Cr07 o f o HEMO; K =10"% 0,25
CIHC]‘O'
0,4—x 2x - x=0,045 > 4=0,09 M.
K., o
HCrO, f CrO> Ko 710
Thay vao cin bang: IOy f My vw b 3)
C(‘roﬁ- ~
0,09-y y vy = OO =y = 1,685.10° M R 1,7.10* M.
c. ., C . .
— oy .CB&Z* C1710°0.04= 68100 [ SBACIOL) _ g
= €6 két tiia BaCrO, vang theo phan tmg (K = 10°2): 0,25
2- "
Cr,05 £ 2B + HO— 2BaC104¢ . @)
Vi sau phan img (4), "% <1,7.10*M, do do:
Ly s Sartr, ) = Khéng cé két tiia SrCrO, tach ra. 0,25
Hdn hop B gém két tia BaCrO,; Cr,O->dw; Sr**; H tao thanh; K*; CI-. 0,25
2.3. Bang tinh toan hdy ching minh rang CuS c6 thé tan trong dung dich HCI c6 hoa tan
H,0..
Y pK  =7.0; pK . =13.0; E] = LL7TVIE .., = 0,14V,
Cho biét: H.S copl\-'I 7,00 pK; =13.00 Eio, oy (3/H,5) pKs (CuS) =
35,0.
Y Noi dung Piém
2.3 o (1) CuS Cu +§ K (CuS)=10"
Ta c6 cac qua trinh sau: ;
(2)2H + § HS K =K'K/=10" 0.5
20,14
(3) H.S S+2H +2 K, =10"" =10""
21,77
(4)H.O, + 2e+2H = 2H.O K, = 10™ =10"
Lay (1) + (2) + (3) + (4) ta duoc:
- _ s 0,25
CuS-i-HZOZ-i-ZHJr E@% Cu +2H,0+S K"‘ K“‘K'KK'* 10
Nhan xét: Ko rat 16n nén CusS tan duogc trong dung dich ¢6 hoa tan H,0,. 0,25
Ciu 3. (4,0 diém).
E' . =-0,18 V; E! =+1.6953V
3 1 ChO Criy OO ), M by MO -

vg CHOH),  C1O; +H +H.O0 K=10"

Bids- [CrO; ]=0.1 M; [CrO.]=0.3 M; [MnO,]=02M:[H ]=1M.

a) Viét so db pin tao bai C10% 1 €10, 4 MnO, 7 MnO(OH)..
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b) Tinh P", viét phuong trinh phan Uing xay ra trong pin va tinh hang s6 can bang

cua phan ung.

Y Noi dung Pi¢m
3.1 + 2=
5H +Cro+ +3e 180 Cr(OH)+ H:0 (1) K, 0.25
a 0 ’
AGlz_nFE CrOZﬂ“D
—*__ =—RTInK, - K,=7,34.10 ¢
CrloH |,
vy Cr(OH), CrO, +H +H.O (2) K, =10"
4 + 2- - — =7 3 4
Liy (1)+(2): 4H + Cro+ +3e 199 cro2 +2H,0 (3) K =K K= 73410 0,25
0—_
ma: AGs= nFEcrO‘Z{(:szTansﬁEc i
CrO,* L:g: = 0456V il
4H +MnO+ +3e U1 MnO(OH)2 +2H,0 (4) &
Tur (3) va (4) ket hop gia tri da biét:
g .y 1 RT n [H ' [CrO; ]
Crig /O OO nF [CID ] 0,125
< . 8314298 1%0. <y
=-0456+ l{ In 10,1 =—0,465 V
3.96500 (0.3
RT " 0,125
Ml MAOOH Y E?xinll: MnO{OH 1; 1 Fln[H ] '[h:]nDJf] ’
. 8.314.298 : .
=+ 1,695+ ———Inl*.0.2=+ L68IV
3.96500
B E.. .. .
Nhdn xét: Mot Muoob > 007 00 = §o d6 pin 1a: 0,25
b
b E®
= pin= Bathode - Banode= 1,695 — (—0,456) = 2,151 V 0,25
— — 27
Phan ung trong pin: CrO2 + H,O + MnO+ B cros + MnO(OH)?
. 0 3.2,151 )
Tai cén bing: AGa— g =AGCh—  RTINK &b = - nFEPi“ — k=10 " = 10" 0.25

3.2. Mét binh dién phan chtra dung dich NaOH (pOH = 0) va mot binh di¢n phan khac
chta dung dich H,SO, (pH = 0) & 298 K va ap sudt khi 1a 1 bar. Khi ting hiéu dién thé tir tir & hai

cuc mdi binh nguoi ta thay co khi giéng nhau thoat ra ¢ ca hai binh tai cing dién thé.

a) Giai thich hién twong trén. Viét phuong trinh phan tng xay ra & mdi binh (khong xét su

tf;lO thanh HzOz va HzSzOg).
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b) Tinh hiéu dién thé t6i thiéu phai dat vao hai cuc mdi binh dé cho qua trinh dién phan xay

ra.

¢) Nguoi ta mudn ting pOH ciia 100 mL dung dich NaOH 1én 2. C6 thé dung (NH4),SOs
duoc khong? Néu dugc hiy giai thich va tinh khdi lwong (NH4),SO, phai ding.
d) Khi pOH cta dung dich NaOH bang 2, thi hiéu dién thé tdi thiéu phai dit vao hai cuc

ctia binh dién phan dé cho qua trinh dién phan xay ra 13 bao nhiéu?

E" | =04 V. E" | =123V, pK (NH,)=4.75
1 H. 0,0, Z0OH IH =0 HO )
Biet: : :
Y Noi dung Piém
3.2 | Qua trinh di¢n phan ¢ binh chira dung dich NaOH:
a |
+ Tai cathode: 2H,O +2e — H, + ZOH_ ; + Tai anode: 20H N H,O + 2 O, +2e 0,25
1
dpdd -
Phuong trinh dién phan: H,O ? H, + 2 0, (1)
- Qua trinh dién phan ¢ binh chira dung dich H,SO..
|
| . | .5 0,25
+ Tai cathode: 2H +2e — Hy; + Tai anode: H,O — 2H + 2 O, +2e¢
1
dpdd -
Phuong trinh dién phan: H,O >H,+ 20, 2)
Vay khi thoat ra ¢ ca hai binh dién phan déu 1a H, va O,
b
- Dung dich NaOH: Eanode =0 4 V;
0,059 ; . 0,25
——lg(10 "y = -0.826 V ’
E cathode = 2
= {y min = Eanode _ E cathode = 0,4 —(-0,826)=1,226 V 0,25
- Dung dich H,SO,: Eanode = 1 23 V; E cathode = 0 0.25
9
= J min = g anode _ | cathode = 123-0=1,23V
c _ -1
Xét can bang: NH,"+OH = NH;+H,0 Kb
NH, NH, 0,25
g INHd oy 75, luu{*i ’
Ta c6: pOH = pK b - [NH4] [NH]
- -2
Ma [OH Jam=1-10 =0,99M ~[NH;]
s 3 0,25
T (%)= &
, . [(0,99+1.76.107°).0,1]
+ Khoi lwgng (NH4),SO4 can thém vao: == > *—2 132 =6,55 (gam) 0.25
9
d (.059 | - .
0.4+ ——lg——= 0518 V
Khi pOH = 2: F anode = < (10°) 0,25
0,059 .. - .
lg(10°°) = -0,708 V
E cathode = i
= U min = Eanode _ E cathode = 0,518 — (-0,708) = 1,226 V 0,25
Ciu 4. (4,0 diém).
4.1.
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a) V& cac cau dang ghé ciia mdi phan tir trans-1,4-dimethylcyclohexane (X) va
1,3-dimethylcyclohexane (Y) va dy doan ciu dang nao 1a bén hon.
Giai thich tai sao chénh léch nang lugng gitta hai cau dang ghé cua (Y) cao hon (X)?

cis-

Y Noi dung Piém
4.1 |- Ddivé6i X thi (I) bén hon (I) cH;
a 0,25
@ an cm,
- P6i vai (Y) thi (I11) bén hon (IV) cn, CH
CH;
CH3\m _ a 0,25
(IV) c6 tuong tac truc-1,3 lam — " tding nang
luong 1én nhiéu hon so véi (II), nén chénh 1éch niang luong giita (I11) va (IV) cao hon 0,25
(D va (II).

b) Cho céic gia tri nhiét d§ so61 va nhi¢t do nong chay (khong theo thir ty) cua
benzene va ethylbenzene nhu sau: nhiét do séi: 80 °C va 136 °C; nhi¢t d0 nong chay: -95 °C
va 5 °C. Hiy gan nhiét do soi va nhiét nong chay twong Gmg véi mdi chat va giai thich ngin
gon.

Y Noi dung Piém
4.1 Benzene Ethylbenzene
b Nhiét do soi 80°C 136°C 0,25
Nhiét d§ néng chay | 5°C -95°C
- Giai thich: + Phan tir benzene ddi xing cao hon, cic phan tir khi sdp xép vao tinh
thé ran chit khit hon nén c6 nhiét 46 nong chay cao hon. 0,25
+ Phén tir ethylbenzene c6 phan tir khdi 16n hon, moment luéng cuc
cao hon nén nhiét do so61 cao hon. 0,25
¢. Cho ba chit sau:
OH OH OH
NO,
O Q.
NO,
(A) - ©
- So sanh (co giai thich) tinh tan trong nudc cia (A) voi (B).
- So sanh (c6 giai thich) tinh acid caa (B) vai (C).
Y Noi dung Pi¢m
4.1 Tinh tan trong nudc cua A <B.
c Gidi thich: Vi A c6 lién két hydrogen noi phan tr con B ¢6 lién két hydrogen lién 0,25
phén tur.
Tinh acid cua B > C.
Gidi thich: Nhém NO, c6 hiéu tng — 1 va — C. O vi tr{ para hiéu tng — C ctia NO, | 0,25

anh hudng hut electron truc tiép dén nhom OH con & vi tri meta nhém NO; chi ¢ hiéu
ung véi vong benzene ma khong anh hudng truc tieép dén nhom OH.
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4.2. Hop chat A (CiH,s) khi bi ozone phan rdi khir hoa cho hop chat B (C,H.O) va D.
Tién hanh phan tng cua D voi CH;MgBr, tiép theo thity phan san pham thu dwoc hop chét E. Xt 1y

E v6i dung dich acid v6 co thu dugc 3 san pham Gi, G2 va Ga.
a) Xac dinh ciu tao cua A va giai thich sy hinh thanh Gy, G, va G;; Biét ring G, 1a
2-(1-methylcyclopentyl)propene.
b) V& cong thic cac dong phan hinh hoc E va Z cia A.
¢) Viét co ché cho phan tng sau:

L

(6]
Y Noi dung Piém
4.2 | Do tao ra G; l1a 2-(1-metylcyclopentyl)propene nén suy ra E la mot alcohol bac 3. Do vay D la mét ketone. Tu san
a phém cua phan rng ozone phéan la B va D, ta suy dugc cAu tao ctia A 1a mot alkene:
CH3 CHg OH
1
H;C— CH_C . H;C— C CH3 0,75
1 03 1- CH3MgB1
2- ZI'I H': 2. H':O
Giai thich sy hinh thanh G,, G, Gs:
iﬁl)II
H3C—C—CH; HiC—C—CH; CH:=C—CH;
~CH; _CH: —CH;
H - 3
1 ITHAD ( \\.; —_— .f'J 0,25
"-.\_’."r £ .\_‘:‘f I I "\_,.'
E H G
CH; CH; CHy
0,25
e PN ’
’L ~CHy l [~ | J ~CH
Gix G
b | A co 2 dong phan hinh hoc (E) va (2):
CH; H.C CH
et e 3
HyC™ cu v
3 CH; 0,25
(Z) (E)
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c 0 o o
{0 o] o/
L p J\)A _— — J
F
*OH H W
u 0,5
0 0
O o
- o
( g H '>\/,
Ciu 5. (4,0 diém).
5.1. Hoan thanh so @6 phan tng sau bang cach xac dinh céu tric cac chat tir (A) dén (I)
1-bromo buthane KOH.H,0 A Na » B CHSCHEBI.- C
CH;CH,CH,CHO
l Mg, ether 1. O3 +CH;(CH,);CHO
1.CH3(CH,);CHO' £SO, o 2. (CH3),S
2H;0" 1 o
Bl'z
G
¢ KOH nc
H
1. NaNH,, 150°C
o 2.H,0
]
1.CH;—C —CH,CHs NaNH, SHBr
K = ] - non-1-yne ———m I,
2. H;,0"
1. BH;
2. H,0,.0H
I
| Caus | Huwdéng dan cham | Piém |
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5.1

KOH Na CH;CH,Br

3,0d) TN ey _FI-LO ~ " 0H 2 f\(‘];;m"f)”a — R i
l Mg, ether (A) (C)
MMQBI’ (D)
I.WD
2. H;O"
W H3SD4’ R
‘3
OH ¥
(E)
Mbi
O z
i Y Tt chit
(D 1. BH, 0,25
2. H,0,, OH-
%:CM
&) 0
1. )‘K/
2. H;0"
CsHs
HO—C—C ECM
EHy (K)
5.2. Cac chat c6 mau la do trong phan tir ctia cac chat chira nhiéu nhém ndi doi hay ndi ba
nhu: C=C; C=0; C=N; N=N; C=C; N=N; ...Do vay chung dugc goi 1a nhém mang mau.
Néu phan tir ¢6 nhiéu nhém mang mau lién hop tao thanh mach dai thi mau ciia cht s& cang
dam. Hay giai thich tai sao khi hoa tan dong phén cis va trans cua hop chat dudi ddy vao
sulfuric acid 60% thi chi mdi dong phan cis tao mau vang dam, con dong phan trans cho
dung dich trong sudt?
H
OH
Ph
H
Y Huéng din chim Pié¢m
5.2 | G dong phan cis tao thanh carbocation dwoc 6n dinh bang orbital pi cua lién két doi,

cong thém viéc nhém phenyl tro mau dan dén tao thanh dung dich c6 mau. Pong phan
trans khong c6 sy ho tro tir 1ién két doi cia vong cyclohexene nén khong c6 mau:
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Ph Ph 0’5
@
f’l'.r .l‘l.‘FIf H
1 Ph
H T @
H
cis trans

5.3. Xu li triol dudi day voi benzaldehyde trong dung dich acid c6 thé cho 4 san pham dudi
day. Hiy cho biét chat nao 13 san phdm chinh? Giai thich.

HO,,, Ph 0] Ph,, O,
PhCHO N I
HO —am T B o)
H®
OH OH

OH
Ph Ph
A B c D
Y Hwéng din chim Piém
5.3 San pham chinh cua phan ung 14 B. 0,25

Giai thich: Phan tmg tao thanh acetal la mot phan ng thuan nghich, nén chiu
su kiém soat nhiét dong hoc, san pham chinh cta phan tng 1a san pham bén nhét.
Cau dang bén nhét 13 ciu dang c6 hai vong sau dung hop frans va nhém phenyl
nam & vi tri bién (e).

HO/,’ Ph/,

O,
PhCHO I

OH

O/\ﬂjj

HO

OH OH

¢ Luu y chung:

1) Néu hoc sinh lam bai khong theo cach néu trong huéng dan cham nhung ding, chinh xéc,
chat ché thi cho du sé diém cua cau do.

2) Viéc chi tiét hoa (néu cd) thang diém trong hudng dan cham phai bao dam khong 1am sai
léch huéng din cham va phai duoc thong nhét thyc hién trong to cham.

HET
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