SO GIAO DUC VA PAO TAO KY THI HQC SINH GIOI CAP TINH THPT POQT 2

TINH QUANG NAM NAM HOC 2022 — 2023
— , Mén thi: HOA HQC 11 (CHUYEN)
DE CHINH THUC Théi gian: 180 phit (khdng ké thoi gian phét dé)

(D gdm c6 4 rang) Ngay thi: 15/3/2023

Cho: F = 96500 C/mol; T(K) = £C + 273: S6 Avogadro Ny = 6, 023.10% mol'; ElnX = 0,059

nF n

lg X.

Ciu 1. (4,0 diém)
1.1. Cho phan ung “khi nudc”:
CO2 + H2 ) =CO v + H20

a. Tinh AG® ctia phan tng ¢ 1000K.

Biét réng AHC1000k = 35040 J.mol'!, AS®1000x = 32,11 J.mol"1.K"".

b. Tinh hing s can bang Kc, Kp cta phan tmg & 1000K.

¢. Mot hdn hop khi chira 35% thé tich khi Ha, 45% thé tich khi CO va 20% thé tich hoi
nuée duoc nung téi 1000K. Tinh thanh phan phan trim vé thé tich ctia khi CO2 trong hdn hop
& trang thai can bang.

1.2. Sunfuryl clorua (SO2Cl,) dugc st dung rong rai trong cong nghi€p. Sunfuryl clorua la
mot chat long khong mau, ¢6 mui cay, s6i & 70°C. Khi nhiét d6 trén 70°C no s& phan huy tao
thanh SO, va Cl> theo phan tng:

SO2Cl2 k) = SO2 ) + Cl2 (1.

Mot binh kin thé tich khong d6i chira SO>Cls () duge giit & nhiét ¢ 375K. Qua trinh phan

hay SO2Cls ) dugce theo ddi bang sy thay doi 4p suét trong binh. Két qua thu dwgc nhu sau:

Thoi gian, t (s) 0 | 2500 | 5000 | 7500 | 10000
Ap suat, P (atm) | 1,000 | 1,053 | 1,105 | 1,152 | 1,197

a. Chung t6 rang phan ng phan hity SO2Cls 13 phan tng bac 1. Tinh hing sd téc do cua
phan g ¢ 375K.

b. Néu phan tmg trén duogc tién hanh & 385K, ap suat cta binh sau 1 gio 1a 1,55 atm. Tinh
nang lugng hoat hoa ctia phan tng phan huy trén.

1.3. O 820°C hang s6 can bang K, cua cac phan tmg nhu sau:

CaCOs 1) — CaO @t CO, (x) K;=0,2
C(r) + CO, K — 2CO (K) Ky=2

Cho 1 mol CaCOj3 va 1 mol C vao binh chan khong dung tich 22,4 lit duy tri & 820°C.

a. Tinh s6 mol cac chat khi can bang.

b. O thé tich nao cua binh thi sy phan huy CaCO; 1a hoan toan?

CAu 2. (4,0 diém)

2.1. Tim khoang pH t6i wu dé tach mot trong hai ion Ba®* va Sr** ra khoi dung dich chua
BaCl> 0,1M va SrCl, 0,1M véi thube thir KxCr07 1M. Biét rang trong dung dich K>Cr207 c6
cac cin bang:

Cr,0;” + H,O = 2 HCrO; K;=2,3.10"
HCrO, = H"+ Cro; K,=3,4.107
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Cho tich sb tan ctia BaCrOx4 14 107 va cta SrCrOq 12 1044,
Diéu kién dé xem mot ion két tia hoan toan 1a néng do cua ion d6 khong vuot qua 10M.
2.2. Dung dich X gom HNO3 0,20 M va H3PO4 0,20M.

a. Tinh pH cua dung dich X.

b. Tinh thé tich dung dich KOH 0,10M can dé trung hoa 100 ml dung dich X dén pH =4,2.

Biét H;PO4 c6 pKaj = 2,15; pKay = 7,21; pKas = 12,32.

2.3. Hoa tan 8,00 gam mdt hidroxit c6 cong thirc M(OH): (M 1a kim loai) vao 1,00 dm?
nude thi thu dugc 6,52 gam chat ran khong tan. Thém tiép 51,66 gam M(NO3)2 vao dung dich
thi thay khéi lwong pha ran tang dén 7,63 gam. Xac dinh kim loai M. Gia thiét rang thé tich
dung dich khéng thay doi.

Ciu 3. (4,0 diém)

3.1. Mdt pin dugc tao ra tur hai dién cyc ¢ 25°C. Pién cuc tha nhat gém mot tAm déng
nhung trong dung dich CuSO4 0,2M. Pién cuc thir hai gdom mdt day Pt nhiing trong dung dich
gom Fe?*, Fe** v6i [Fe**] = 3[Fe?*]. Dung mot day dién trd R ndi hai dau Cu va Pt. Bo qua sy
tao phuc hidroxo.

a. Cho biét ddu hai dién cuc cua pin, viét so dd pin, viét phuong trinh phan (mg xay ra &
cac dién cuc va tinh suit dién dong cua pin khi bat dau ndi mach ngoai va tinh héng sb can
bang ctia phan tng trong pin.
3+

b. Biét thé tich dung dich CuSO4 kha 16n. Xéc dinh ti s0 {Fzz +} khi pin ngurng hoat dong.

Cho E2 2+ = 0,34V; E2gss pezs = 0,77 V.

3.2. Cho pin:
Ag | AgNO3 (0,001M), Na2S205 (0,1M) || HCI (0,05M) | AgCl, Ag
Vi Epm 0,345V.
a. Viét phuong trinh phan tmg xay ra khi pin hoat dong.
b. Tinh E [Ag(S203)2]°"/Ag’
¢. Tinh Tagcl.
d. Thém mét it KCN vao dung dich & nira trai cta pin, Epin s& thay d6i nhu thé nao?

Cho biét:  Ag"+2S,07 = [Ag(S203)2]* 1gf = 13,46
Ag"+2CN" = [Ag(CN)J 1gp* =21
RT )
Ei e ~0:8V —ln =0,0591g (& 25°C).

3.3. Ky thuat ma dlen 1a tén goi cua qua trinh dién hoa phu 16p kim loai lén bé mit mot vat.
Trong qua trinh ma dién, vat can ma dugc gin véi cuc Am catot, kim loai gan vé6i cuc duong
anot ctia ngudn dién. Cuc duong ciia ngudn dién sé& hut cac electron cta kim loai ma va giai
phong ion kim loai; dudi tac dung lyc tinh dién, cac ion duong nay s& di chuyén Ve cuc am
va tai day chung nhén lai electron hinh thanh 16p kim loai bam trén bé mit cua vat can ma.

Nguoi ta ma vang (Au) 1én mau vat kim loai bang phuwong phap ma dién trong bé ma chira

dung dich Au(NOs3)s. Pién 4p duogc dat 1én cac dién cuc cua bé ma 1 3,0V. Can ma 20 mau
vat kim loai hinh tru gidng nhau, mdi mau c6 dudng kinh 4cm, cao 30 cm. Ngudi ta pha kin,
déu 1én mdi mau vat mot 10p vang day 50 pm. Biét Au c6 khdi luong nguyén tir bang 197u
va khdi lugng riéng bang 19,3 g/em?. Gia thiét rang kich thudc cia mau vat sau khi ma thay
d6i khong dang ké.
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Viét phuong trinh cac phan ng x4y ra trén cac dién cuc cia bé ma dién va tinh dién ning
phai tiéu thu (theo kWh). Biét hiéu suat dong bang 95% va 1 kWh = 3,6.10° J.

Ciu 4. (4,0 diém)
4.1. Hop chét X 1a axiclic secquitecpen co 15 nguyén tir cacbon trong phan tir. Khi cho

ozon phan X thi thu duoc hdn hop cac san pham gdm:
OHC-[CH:]>-CO-CH3, CH3-CO-CH3 va HO-CH2-CHO

a. X4ac dinh cac cong thirc cu tao c6 thé co cua X.
r 2 . . dd H So 14 . ~
b. Chat X duoc tong hop theo phan tng: Geraniol + isopren — 23 X. Xéc dinh cong

thirc cdu tao dung cua X va trinh bay co ché cta phan tmg tong hop X.

4.2.
a. So sanh nhiét do nong chay ciia cac hop chét (A), (B) va (C) sau day. Giai thich.

coott \ COOH COOH
D J T
s Z
(B) ()

(A)
b. Sap xép theo thir tu ting dan lyc axit cta cac chat: CsHsOH (phenol), CsH130H, HCOOH

va CH3SO,0H. Giai thich.
¢. So sanh momen ludng cuc gitta cac cap chat dudi day. Giai thich.

CN COCH; 0 o
va ; Lb< H  va L&CI
Cl H
N OCH,
(A) (B) (X) Y)

4.3. Viét cong thirc ciu dang san phdm tao thanh tir cac phan tng sau:

CeHs H KMnO,/H,0 1. Na, NH,
— _— > —— CH >
>—< ° 2.CH,L,, Zn/Cu
b.
C.

H COOH
1. BH;, THF Cl,
2.H,0,,NaOH H,0
d.
Céu 5. (4,0 diém)

5.1. Trinh bay co ché cua cac phan Gmg sau:

: , H
a. H
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OEt

N—OH O
O 7 0
1. HC1/ EtOH
2. 1,0 >
b.
5.2. Cho so d6 phan tng:

+HBr KOH/EtOH NBS _ CH3SH  Bry; CCly
2 —metylpent — 1 —en > A >»B— C > D >

Biét: E 1a dan xuét dibrom. Xéc dinh cong thirc cAu tao cua cac chit A, B, C, D, E.

5.3. Patchoulol hay ancol patchouli (Ci15H260) 1a mét terpen dugc trich ra tir patchouli -
mot loai thao moc cua ho bac ha. Patchoulol ¢6 mui huong rit ndong va manh, nd duoc sir
dung dé 1am nudc hoa tir nhiéu thé ki trude cho dén tdn bay gio. Mot phan trong quy trinh
tong hop patchoulol dugc tom tit trong so do sau ddy (san pham cudi 1a mot tién chat cia
patchoulol). Xac dinh cAu trac cac chat A, B, C, D, E, F, G, H trong so dd.

o)
1) Ho/Pd
P'-CH, -
coog D PhP -CH, A 2) LiAlH4 B HOCH,CH,0H
2) CH2N, 3) CrOs/piridin

CH,
c 1) Li/NH3, t-BuOH b CH;0ONa E CH;COOH . 1) t-BuOK G

2)H30" )H

o}

/H
Zn/HCI H CI'O3 2SO4

5.4. Hop chat hitu co X c¢6 cong thirc phan tir C14H1203 phan tmg véi lwgng du CH3I/NaOH
tao chat A (C17H1803). Thyc hién phan ung ozon phan A roi oxi hoa boi H2O»/H* tao ra chat
B (CsHsO3) va C (CoHi0O4). Cho B, C lan luot phan tng véi HI, dun néng thi thu dugc cac
chat M (C7Hs03) va N (C7HsOs) twong tng.

Biét M, N 14 dan xuat benzen, M 1a dong phan c6 pKa nho nhét, N ¢6 mit phang ddi ximg
va khong co6 tuwong tac ndi phan tu.

X 1 loai ddng phan bén so véi ddng phan con lai cua nd. Khi chiéu tia tir ngoai, X chuyén
thanh dong phan Y r6i lai chuyén thanh Z 1a mot din xuat ciia naphtalen c6 kha niang phat
huynh quang.

Xac dinh cau trac cac chat A, B, C, M, N, X, Y, Z.

Thi sinh dwoc sir dung bang hé thong tuan hoan,; Cdn bé coi thi khéng gidi thich gi thém.
HOo va ten thi Sinh: .......ccccoooveieeeeiiiiiiii 2 S6 bdo danh............oooeeeeenn
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SO GIAO DUC VA PAO TAO KY THI HQC SINH GIOI CAP TINH THPT POQT 2
TINH QUANG NAM NAM HOC 2022 — 2023
Mbén thi: HOA HQC 11 (CHUYEN)
Thoi gian: 180 phut (khdng ké thoi gian phat dé)
Ngay thi: 15/3/2023

HUONG DAN CHAM

(HDC gém ¢6 14 trang)

Cho biét:

F=96500 C/mol; T(K) = £°C +273: S6 Avogadro Ny = 6, 023.10% mol’l;ﬂln)( = 0,059

nF n

g X.

Ciu 1. (4,0 diém)

1.1. Cho phan trng “khi nudc™:

COx+ H2 vy = CO 1+ H20 ()

a. Tinh AG® ctia phan tng ¢ 1000K.

Biét rang AHC 100k = 35040 J.mol!, AS®i000x = 32,11 J.mol" K",

b. Tinh hang s can bang Kc, Kp ctia phan tng & 1000K.

¢. Mot hdn hop khi chira 35% thé tich khi Ha, 45% thé tich khi CO va 20% thé tich hoi
nuée duoc nung téi 1000K. Tinh thanh phan phan trim vé thé tich ctia khi COa trong hdn hop
& trang thai cAn bang.

Y NOI DUNG PIEM
1.1a | AG®000xk = AH® — T. AS® =35040 — 1000.32,11 =2930 (J) 0,25

* Luwu y: HS khong ghi hoidc ghi sai don vi con 0,125 diém.
b AG®1000k = -RTInKp = Kp = 0,703. 0,125

Vi s6 mol trude va sau phan timg khong ddi (An = 0) nén Kc=Kp =0,703. | 0,125
* Lwru y: HS ghi sai don vi con 0,125 diém.

c Gia str hdn hop khi ban dau ¢ s6 mol 1a 1 mol.
Suy ra: nco = 0,45; nu2 = 0,35 va nu2o = 0,2; ncoz2 = 0.
CO 1+ H0 1) = CO209+ H2 1)

Ban dau: 0,45 0,2 0 0,35
Phan Ung: X X X X
Can bang: 0,45-x 0,2-x X 0,35+x 0,25
- ASDO270) _ 703 = x = 0,104
x(0,35+x) 0,25

Vay ¢ trang thai can bang khi CO2 chiém 10,4% vé thé tich.
HS giai theo cach khac néu ding vin dat diém ti da

1.2. Sunfuryl clorua (SO2Cl,) dugc st dung rong rai trong cong nghi€p. Sunfuryl clorua la
mot chat long khong mau, ¢6 mui cay, s6i & 70°C. Khi nhiét d6 trén 70°C no s& phan huy tao
thanh SO> va Cl, theo phéan tng:

SO2Cl2 k) = SO2 ) + Cl2 (1.

Mot binh kin thé tich khong d6i chira SO>Cls o dugc giit & nhiét @6 375K. Qua trinh phan
hay SO2Cls ) dugce theo ddi bang sy thay doi 4p suét trong binh. Két qua thu dwgc nhu sau:
Thoi gian, t (s) 0 2500 | 5000 | 7500 | 10000
Ap suit, P (atm) 1,000 | 1,053 | 1,105 | 1,152 | 1,197
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a. Chung t6 rang phan tng phan hiy SO>2CL 13 phan tmg bac 1. Tinh hing sb toc d6 cua
phan ung & 375K.
b. Néu phan tmg trén dugc tién hanh & 385K, 4p suat cia binh sau 1 gio 1a 1,55 atm. Tinh
nang lugng hoat hoa ctia phan ing phan huy trén.

Y Néi dung Piém
1.2 | Néu phan tmg SOCls () = SOz ) + Clz ) 14 phan ting bac 1 thi ta c6:
a k= llng = llni
t C t P 0,25
O day, P, 13 ap suat dau (P, = 1 atm), P 1a ap suat SOCl, sau thoi gian ¢.
Goi x (atm) 14 ap sut SO,Cl, d3 phan tng:
X=Pgng—1vaPi=Po—x=1-x.
Ta co:
Thoi gian, t (s) 2500 5000 | 7500 | 10000
Ap suit tong P (atm) | 1,053 | 1,105 | 1,152 | 1,197
x=(Piong— 1) 0,053 | 0,105 | 0,152 | 0,197
Py, =1-x 0,947 | 0,895 | 0,848 | 0,803 0,25
Thay vao biéu thic tinh & ta dugc:
k, Attt 2,178.107(s™)
t 1-x 2500 0,947
k, :Lln ! =2,219.107(s™)
5000 0,895
ky :—1 In ! =2,198.107(s™")
7500 0,848
k, = L =2,194.107(s™")
10000 0,803
Nhdn xét: Cac gia tri hang sb toc d9 ki, k>, ks va ks khac nhau khong déng
ké do sai s6 thuc nghiém. Vay gia thiét phan tng bac 1 1 dung. 0,25
— -5
Fokirhtkky  (2178+42,21942,198+ 2190107 |00y
4 4 0,25
* Lwu y: HS khong ghi hodc ghi sai don vi con 0,125 diém.
b | O 385K, Ping = 1,55 atm — 1,55 =1 +x vax = 0,55 atm.
Ta co: Py, =1-0,55=10,45 atm.
Tinh dugc k> =2,218.10 0,25
q ‘ . k, E/(1 1 ,
St dung phuong trinh Arrhenius: In—=*=-—%| ——— | ta co:
ko R\L T,
4
n221810 £, ( L j—)Ea=277,529(kJ/mol) 0,25

n —— —
2,197.10° 8,314\ 385 375
* Luu y: HS khong ghi hoic ghi sai don vi con 0,125 diém.

HS giai theo cach khac néu ding van dat diém tdi da
- Dya vao sy thay d6i nhiét do va ap suét tong
- Dua vao don vi hang so k.

1.3. O 820°C hang s6 cin bang K, cua cac phan tmg nhu sau:

Trang 2/14



CaCO; ) = = CaO ot CO, () Ki=0,2
C(r) + CO», k) = 2CO (k) Ky=2
Cho 1 mol CaCO; va 1 mol C vao binh chan khong dung tich 22,4 lit duy tri & 820°C.
a. Tinh s6 mol cac chat khi can bang.
b. O thé tich ndo cta binh thi sy phan hity CaCOj; 13 hoan toan.

Y Noi dung Pi¢m
1.3 CaCO; ) = = CaO T CO, (k) K;=0,2
a |TacoK;= Pco2 0,2 atm
_ Py _ 0,25
Ko = =2 = Pco =~ 0,632 atm
Pco,
S6 mol CaCO; phan tmg = x; s6 mol CO; phan tmg =y
= S6 mol cac chat & trang thai can bang:
CaCOs CaO CO; C CcO
1—x X X—y -y 2y 0,25
S6 mol COx =x — y—PCL~005 mol
PcoV
S6 mol CO =2y = ;O ~ 0,158 mol 0,25
ncao = 0,129 mol; ncacoz = 0,871 mol; nc = 0,921 mol 0,25
b | Khi su phan hiy hoan toan thi x =1 = nco> = 1 — y; nco =2y
Vi 4p suat CO, va CO khong dbi nén
0,632.V=2yRT (1) 0,125
0,2.V=(1-y)RT (2) 0,125
Giai hé (1) (2) = V=173,69 lit 0,25
HS giai theo cich khic néu diing vin dat diém toi da
CAu 2. (4,0 diém)

2.1. Tim khoang pH ti wu dé tach mot trong hai ion Ba?* va Sr* ra khoi dung dich chira
BaCl 0,1M va SrCl 0,1M véi thude thir K2Cr.07 1M. Biét rang trong dung dich K2Cr207 ¢
cac cin bang:

Cr,07 + H: O = 2HCrO4 K;=2,3.102
HCrO4 = H'+ CrOs* K> =3,4.107

Cho tich s tan cia BaCrO4 12 107 va clia SrCrOq4 la 1044,

Piéu kién dé xem mot ion két tia hoan toan 1a ndng d6 cua ion d6 khong vuot qua 10°M.
Y NQI DUNG PIEM
2.1 | Dé két tua thi:

[Ba?*].[CrO4*] = Tgacros = [CrO4*] > 10°7/0,1 = 10"%"M.

[Sr?*].[CrO4*] = Tsrcros = [CrO42] > 1044/0,1 = 1034M.
Vi 1087 < 1034 nén BaCrOs két tiia trudc. 0,25
Khi BaCrO4 két tia hoan toan: [Ba2*] < 10°M = [CrO4] > 103"M.
DE két tuia hoan toan BaCrOs ma chua két tiia SrCrOs 1a:

10737 < [CrO4*] < 10734 0,25
Cr,07%7 + H2 O = 2H" + 2CrO4* K =K K>?>=2,66.10"
[] 1-0,5x X
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Vay 3,59 < pH < 3,89

2—12 2
K= L0 "X 5 g6 1071 0.25
1-0,5x
Khi [CrOs] = 1037M = x = 2,585.10“M = pH = 3,59.
Khi [CrO] = 1034M = x = 1,295.10“M = pH = 3,89.
0,25

HS giai theo cach khac néu ding vin dat diém toi da

2.2. Dung dich X gom HNOs 0,20 M va H;PO4 0,20M.
a. Tinh pH cua dung dich X.

b. Tinh thé tich dung dich KOH 0,10M can dé trung hoa 100 ml dung dich X dén pH =4,2.

Biét H3PO4 c6 pKai = 2,15; pKa, = 7,21; pKas = 12,32,

Y NOI DUNG PAP AN PIEM
2.2a | Dung dich X c6 céc can bang:

(1) H;POs ——= H' + H,PO, Ka; = 10725

(2) H,PO, —= H'+ HPOZ~ Ka, = 107721

(3) HPO?™ —= H'+ PO}~ Kaz = 1071232

(4)H.O —=—= H"+ OH— Kw= 107",
Do Ka; >> Ka, >> Kas > Ky, vi vay can bang (1) a cha yéu. 0,25
Xét can bang:

H;POs —= H' + HyPO; Ka; = 107215,
Co 0,2 0,2
CB 0,2-x 0,2 +x X
Kay = S22 = 107215 = x = 6,625.10°
pH=-1g (0,2 + 6,845 .1073) = 0,684. 0,25
Phan (g trung hoa lan luot:
H* + OH — HO (5)
H;POs + OH- — H,PO; + HO (6)
Néu sau phan tng chi c6 H,PO7 (chit ludng tinh) thi:
pH = (pKai + pKay)/2 =4,68 > 4,2
= Phan ung trung hoa nic thir nhat ctia HsPO4 1a chua hét. 0,25
— Thanh phan gi6i han gdm H3PO4 va H,PO; 1a hé dém, nén co:
Ch,pos CH, PO CH, PO
pH = pKay + lg( H2P% ) = 40 = 2 15 + [g( H2P% y _, SHePOT _ 155 | 0.2
CHzPO, CHzPO, CHzPO,
bat CH3PO4 =X= CHZPOZ =112,2x
Ta c6: Ny, po, ba = 113,2x.(0,1 + V) = 0,02 (1) 0,125
— DKOH pu = N+ + Ny, po;
=0,1.V=0,1.02+1122x.(0,1 +V) (2) 0,125
0,25

Tir (1) va (2) = V = 398,234 ml.

HS giai theo cach khac néu ding vin dat diém toi da
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2.3. Hoa tan 8,00 gam mdt hidroxit c¢6 cong thirc M(OH) (M 1a kim loai) vao 1,00 dm?
nuée thi thu duge 6,52 gam chit rin khong tan. Thém tiép 51,66 gam M(NO3)2 vao dung dich
thi thay khéi luong pha ran tang dén 7,63 gam. Xac dinh kim loai M. Gia thiét rang thé tich
dung dich khéng thay doi.

Y Néi dung Piém
2.3 | Chét rin khong tan con lai 1a M(OH),
Khoi lugng hidroxit tan vao nuédce: 8,00 — 6,52 = 1,48 gam
1,48
Nyon), = mmo 0,25
Nong d6 céac ion trong dung dich:
oo 1,48  top 1o X148 _ 2,96 0,25
MT= N3 ™ O = = ™
r 3
Tich s6 tan cia M(OH): trong nudc: T _ Mol Tt = 2X 148
(OH), trong o, =M™ JIOH = 02 0,125
Luong M?" thém vao: ¢ - 2166 gy 0,125
M7 M +124
Do M(NOs)2 hoa tan hét vao dung dich nén xay ra su chuyén dich can bang:
M(OH): = M2 + 20H"
bién ly X X 2x
. 51.66
Can ban X + 2x
8 ( M +124 ) 0,25
Mit khic: x = 8-7,63 037 M) 0,25
M+34 M+34
a2t 2 _ (037 51,66 037 \p _ 41483
Twomy, = [M7].[OH] (M+34 M+124)( . M+34) T (M+34)3 025
= M =40 (Ca)
HS giai theo cich khic néu diing vin dat diém toi da
Ciu 3. (4,0 diém)

3.1. Mot pin dugc tao ra tur hai dién cuc & 25°C. Dién cuc tha nhét gém mot tim déng
nhung trong dung dich CuSO4 0,2M. Pién cuc thir hai gdm mot day Pt nhiing trong dung dich
gdm Fe?*, Fe** v6i [Fe**] = 3[Fe?*]. Dung mot day dién trd R ndi hai dau Cu va Pt. Bo qua sy
tao phuc hidroxo.

a. Cho biét ddu hai dién cuc cta pin, viét so d6 pin, viét phuong trinh phan tmg xay ra &

cac dién cuc va tinh suat di¢n dong cua pin khi bat dau nd6i mach ngoai va tinh hang sé can

bang ctia phan tng trong pin.

r 9 , 3+
b. Biét thé tich dung dich CuSO4 kha 16n. Xéc dinh ti sb % khi pin ngimg hoat dong.
Cho E 2+ c,= 0,34V Ef st peas = 0,77 V.
Y | NOIDUNG PAP AN PIEM
3.1a | Xét cap oxi hoa khir: Cu?*/Cu
Cu** + 2¢ — Cu EQ2+ c,= 0.34V.
0,059 0,059
Er=Egyzr/c, + — 1g[Cu?" ]=034+ 1g0,2=0,3194v (1) | 0,25
Xét cdp oxi hoa — khur: Fe¥*/Fe?*
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Fe’* + le — Fe*' Ege3+/Fez+=O,77V.

0,059 [Fe31]

B2 = Epgstpezs + = — - 1€ [pze; = 0,77 +0,059 . 1g3=0,7982V (2) 0,25
Tir (1) va (2) suy ra E; > Ej. Vay dau duong 1a cuc Pt (catot) va dau 4m
la cyc Cu (anot).
S0 dd pin: (-) Cu | CuSO4 (02M) || Fe3*, Fe?* (aq) | Pt (+) 0,25
Khi ndi 2 dau Cu va Pt bang ddy dén thi electron s& chuyén tir Cu sang Pt
¢ mach ngoai.
O anot (-): Cu — Cu®" + 2¢
O catot (+): Fe** + le — Fe?*
Phén tmg tong quat trong pin: Cu + 2Fe** — Cu®" + 2Cu?*
Epin=E> — E1 =0,7982-0,3194 =0,4788 (V) 0,25

. , . ne 2(0,77—-0,34) 0 25
Hing so can bang K = 10005 = 10" 0050 = 104576 =377 10 ’
Khi pin ngirng hoat dong: Epin=E> — E1 =0 (3)
Do thé tich dung dich kha 16n nén c6 thé xem [Cu?*] khong ddi va bang
0,2M.
Ti (3) = E1 = B = 0,77 + 0,0591g EZZ} = 0,3194

3+
% =107%=231.10" 0,25

HS giai theo cach khac néu ding vin dat diém ti da

3.2. Cho pin:

Ag | AgNO; (0,001M), Na2S205 (0,1M) || HCI (0,05M) | AgCl, Ag

Vél Epin: O,345V
a. Viét phuong trinh phan tng xay ra khi pin hoat dong.

b. Tinh E?

[Ag(S203)2]37/Ag"

¢. Tinh Tagc.
d. Thém mot it KCN vao dung dich & nira trai ctia pin, Epin s& thay d6i nhu thé nao?

Cho biét:  Ag"+28,07 = [Ag(S203)]* IgP=13,46

Ag"+2CN" = [Ag(CN)] lgB* =21
E} o ae =08V %ln =0,0591g (& 25°C).
Y N¢i dung Piém
3.2 | Do Epin> 0, nén ta cé pin voi hai dién cuc nhu sau:
a (-) Ag | AgNOs (0,001M), NaxS»0;5 (0,1M) || HCI (0,05M) | AgCl, Ag (+) | 0,25
Khi pin hoat dong:
Anot (-): Ag+2S5,0; = [Ag(S203):]> +e 0,125
Catot (+): AgCl + e = Ag+ CI" 0,125
Phéan tng xay ra trong pin: AgCl + 25,07 = [Ag(S203)]> + CI 0,25
0,8
> Ag+e = Ag Ki=10%%
[Ag(S200]" = Ag +25,05 B'=1071346
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£ 0,125

[Ag(S205)] +e = Ag+2S,07 K=10% =K;.p"! 0,125
Suy ra E’= E[Ag(5203)2]3 /Ag =5,86.10" (V)
c. Ag +25,07 = [Ag($:051]% B=10"4
C 103 0,1
[T O 0,098 103
10~
Eanot = E[ag(s,04),13~/ag = EE)Ag(SZO3)2]3_/Ag + 0,0591g 0,008 =-0,052 (V) | 0,25

Epll’l Ecatot Eanot 0 345 (V)
= Eoaor= 0,293V = Eaguag = E ., +0,0591g[Ag'] = [Ag'] = 10" M

Tagcl = [Ag'].[CI]=0,05.10%=1,29.10"1°

d. | Thém it dung dich KCN vao dung dich ¢ nura bén tréi pin:

[Ag(S:050] = Ag'+28,00 Bl= 10734

Ag"+2CN = [Ag(CN).]; B* =10*

[Ag(S203)2] +2CN" = [Ag(CN),] +28,05 ; K= 101346.10?! = 107
Do d6, phttc [Ag(CN)2] bén hon [Ag(S203):2]%".

Vay: Nong do Ag” (hay nong do [Ag(S203)2]) gidm = Eanot giam. 0,25
Ma Ecatot khOng doi = Epln (Ecatot - Eanot) tang

HS giai theo cach khac néu ding van dat diém toi da

3.3. Ky thuat ma dién 1a tén goi cua qua trinh dién hoa phu 16p kim loai 1én be mat mat
vat. Trong qua trinh ma dién, vat can ma duogc gan v6i cuc am catot, kim loai gin véi cuc
duong anot ciia ngudn dién. Cuc duong ciia ngudn dién s& hut cac electron cia kim loai ma
va giai phong ion kim loai; dudi tac dung luc tinh dién, cac ion duong nay s€ di chuyén vé
cuc am va tai day ching nhan lai electron hinh thanh 16p kim loai bam trén bé mat cua vat
can ma. 3 . ,

Nguoi ta ma vang (Au) 1én mau vat kim loai bang phuong phap ma dién trong bé ma chira
dung dich Au(NOs3)s. Pién 4p duogc dat 1én cac dién cuc cua bé ma 1 3,0V. Can ma 20 mau
vat kim loai hinh try giéng nhau, mdi mau c6 dudng kinh 4cm, cao 30 cm. Ngudi ta phu kin,
déu 1én mdi mau vat mot 10p vang day 50 pm. Biét Au c6 khdi luong nguyén tir bang 197u
va khdi luong riéng bang 19,3 g/cm?. Gia thiét rang kich thudc ciia mau vat sau khi ma thay
d6i khong dang ké.

Viét phuong trinh cac phan tng xéy ra trén cac dién cuc ciia bé ma dién va tinh dién ning
phai tiéu thy (theo kWh). Biét hiéu sut dong bang 95%. Cho 1 kWh =3,6.109 J.

Y NOI DUNG PAP AN PIEM
3.3 | Phuong trinh phan tmg xay trén bé mit cic dién cuc ciia bé mit:
Anot (+): Au — Au*" + 3e 0,125
Catot (-): Au** +3e — Au 0,125

Dién tich toan phan ctia mdi mau vat:
S=2mr(r+h)=2.3,14.2.(2+30)=401,92 cm?
Thé tich Au can ma 1én mdi mau vat 1a:
401,92 . 50. 10* =2,0096 cm?
Thé tich Au can ma 1én 20 mau vat 1a:
2,0096 . 20 = 40,192 cm? 0,125
Khéi lugng Au can ma 1én 20 mau vat 1a:
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40,192 .19,3=775,71 gam 0,125
Ta c6: khéi lugng m = % va s dién ning w = ItU
_mnF 77571396500 ., _

Suy'ra. w=— U= o7 .3=3419817,944 (J) 0.25
* Neu HS chi dirng 1ai ¢ buéc tinh It thi ghi 0,125.
Véi hiéu suat dong 95% va 1 kWh = 3,6.10° J nén s6 dién nang thuc té
can dung 1a:

_ w100 _ 34—19817,944-6.100 — 1 (kWh) 0,25

95.3,6.10 95.3,6.10

* Néu HS chi d6i dom vi tir J sang kWh, hoic chi tinh tinh hiéu suat
ma khong d6i don vi sang kWh thi ghi 0,125,

HS gidi theo cach khac néu dung van dat diém t6i da

CAu 4. (4,0 diém)

4.1. Hop chét X 1a axiclic secquitecpen co 15 nguyén tir cacbon trong phén tir. Khi cho
ozon phan X thi thu duoc hdn hop cac san phim gdm:

OHC-[CH2]>-CO-CH3 va CH3-CO-CH3; va HO-CH2-CHO

a. Xac dinh cac cong thic cau tao co6 thé co6 cua X.

b. Chéat X duoc tong hop theo phan tng: Geraniol + isopren

dd H,S0,

thirc cdu tao dung cua X va trinh bay co ché cta phan tmg tong hop X.

— X. X4c dinh cong

Y | NQIDUNG PIEM
4.1a | X c6 15 nguyén tu C.
Hai san pham ozon phan CH3-CO-CH; va HO-CH>-CHO khong thé ¢ giira
mach nén khi ozon phan 1 mol X s& thu dugc 1 mol CH3-CO-CHs va 1
mol OH-CH>-CHO va 2 mol OHC-[CH:],-CO-CH3 dé ¢ du 15C.
Céc cong thirc cAu tao co thé co cia X 1a
(CH3)2C=CH-CH.-CH:-C(CH3)=C(CH3)-CH2-CH>-CH=CH-CH2OH (1) | 0,125
(CH3)2C=C(CH3)-CH2-CH2-CH=CH-CH>-CH,-C(CH3)=CH-CH:0H (2) | 0,125
(CH3)2C=CH-CH2-CH,-C(CH3)=CH-CH:-CH,-C(CH3)=CH-CH:0H (3) | 0,125
(CH3)2.C=C(CH3)-CH2-CH2-CH=C(CH3)-CH>-CH,-CH=CH-CH:0H (4) | 0,125
b X duoc diéu ché tir geraniol va isopren = X 1a (3) 0,125
Co ché phan tmg 0,125x3
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S CH,OH N CH,0H, N CH,
H -H,0
_— —_ =

Isopren

HS giai theo cach khac néu diing vin dat diém toi da

4.2.
a. So sanh nhiét d6 nong chay cua cac hop chét (A), (B) va (C) sau day. Giai thich.
COOH
COOH COOH
/ [ N
S /
(A) (B) (©

b. Sap xép theo tht tir ting dan lyc axit cta cac chat: CsHsOH (phenol), CsH130H, HCOOH
va CH3SO,0H. Giai thich.

¢. So sanh momen ludng cuc gitra cac cdp chat dudi day. Giai thich.

CN COCH, o o
va ; ;b{* va ;&CI
Cl Y
N OCH,
(A) (B) X) Y)
Y Noi dung Piém
4.2a | Nhiét do nong chay: (C) < (A) < (B) 0,25

Giai thich:
- Khéi lwong phan tir ciia A 16n hon C nén nhiét d6 nong chay cao hon.
- B ¢6 nhiét d6 nong chay cao nhét vi B ¢6 thém lién két Hidro lién phan

tor voi Nito cuia phan tu khac. 0,25
b Thir tu tang dan luc axit cua cac chat nhu sau:
CsH130H < CsHsOH < HCOOH < CH3SO,0OH 0,25
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Giai thich:

CeHi130H: Lién két O-H phan cuc yéu do nhém CeHis- ddy electron.
Ce¢HsOH: Lién két O-H phan cuc manh do nhom CeHs- hut electron.
HCOOH: Lién két O-H phan cyc manh do nhém CO hut electron manh
hon C¢Hs-.

CH3SO-.0H: Lién két O-H phan cyc manh nhit do ¢6 hai nhém SO hat | 0,25
electron manh.

So sanh dung va v& hinh hoic giai thich ding mdi truong hop: 0,25 diém.
Truong hep 1: A va B c6 momen ludng cyc bang nhau.
Gidi thich: AvaBdéuco ) u =0.

0,25

A) (B)

Trwong hop 2: A <B.
Giai thich:

—_—
— =z
/s

0,25

O

A\

z—

(A) (B)

So sanh dung: 0,25 diém. q
V¢ hinh hoac giai thich ding: 0,25 diém.

oX o
jb{: B ﬁ&%‘ 0,25

X) (Y)

4.3. Viét cong thirc ciu dang san pham tao thanh tir cac phan tng sau:

CeHs H KMnO,/H,0 1. Na, NH,4
— s ——  CH, >
2. CHzlz, Zn/Cu
a. H COOH b.
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1. BH,, THF cl,

2. H,0,, NaOH > H,0
c. d.
Y |[NOIDUNG DIEM
4.3 o " H COOH
a. | Cets H KMnO,,/H,0 M\ + %m% 0,25
P N H COOH
>_< CeHg H H
H COOH H
b.
0,25
INaNHy L )
\\/ — CHs 2.CH,l,, Zn/Cu
c.
* 0,25
1. BH;, THF >
2.H,0,, NaOH .
OH OH
d. \\\\OH OH
cl, ‘ + 0,25
H,0
’ cl
HS viét dung 1 cong thirc cau dang san pham 0,125
Néu HS viét CTCT thi ghi 0,125
Ciu 5. (4,0 diém)
5.1. Trinh bay co ché cta cac phan Gmg sau:
a. H
OEt
N—OH 0
O 74 0
1. HCl / EtOH
2. 1,0 >
b.
Y | NOI DUNG DIEM
5.1 N N 0,125x3
on H o, HO T -H
O%/ —_— | 2 +—> —_—
H
0,125 0,125 0,125

Trang 11/14



H
N—om 0
— - +
5 N—OH o = . N—OH,
&\H+ 0,2x5
l 10
H
OFEt Ill
@
NH NH o)
0 A 0
EtOH :
‘_
OEt
\ilzo NH I
2
0 0]
OH 0
_—
NH;
5.2. Cho so d6 phan tng:
+HBr KOH/EtOH NBS _ CH3SH  Bry; CCly
2 —metylpent — 1 —en > A > > > >
Biét: E 1a dan xuét dibrom. Xéc dinh cong thirc cAu tao cua cac chit A, B, C, D, E.
Y |NOIDUNG PIEM
5.2 Br
H,C l CH, CH, CH;
i 0,125
Ala Hs
H3C—C:CH —CH2 CH3
B la l“3 0,125
H,C——C——=CH——CH—CH,
N
Cla ; 0,125
; CH SCH
Dla : : 0,125
Br SCH3
H4C i CH lH CHs
| l 0,125
E lé CH3 r

5.3. Patchoulol hay ancol patchouli (CisH260) 1a mét terpen duoc trich ra tir patchouli -
mot loai thao moc cua ho bac ha. Patchoulol c6 mui hwong rit ndong va manh, nd duoc sir
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dung dé 1am nudc hoa tir nhiéu thé ki trude cho dén tdn bay gio. Mot phan trong quy trinh
téng hop patchoulol dugc tom tét trong so d6 sau ddy (san phim cudi 12 mot tién chét cua
patchoulol). Xac dinh cAu trac cac chat A, B, C, D, E, F, G, H trong so dd.

o)
1) Hy/Pd
+ - .
coon 1 PhsP-CH, A 2) LiAlH4 B HOCH,CH,0H
2) CH2N, 3) CrO3/piridin

CH,4

1) Li/NH3, t-BuOH CH;ONa CH,COOH :
c ) 1/N+3 u D 3 - E 3 F 1) t-BuOK G

2) H:0 )H

o)
/H
ZoHCl Cro;" ,80, é@\
Y | NOIDUNG PIE

0
5. _ 1) Ha/Pd 0,125
3 coon 1 PmsP-CHy COOCH;  2) LiAlH4 x 8
2) CH2N, 3) CrOs/piridin
CH, CHs
HOCH,CH,0H 0 1) Li/NHs, -BuOH
\) 2) H3O

|

CH,COOH

_
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OH OH
)t-BuOK O /H
F ) t-Bu Zn/HCl CrO;  ,S0,
+ —_— S —
2)H
G H

5.4. Hop chat hitu co X ¢6 cong thirc phan tir C14H1203 phan tmg véi lwgng du CH3I/NaOH
tao chit A (Ci7H130s). Thuc hién phan Gmg ozon phin A rdi oxi hoa bdi HoO2/H' tao ra chit
B (CsHsO3) va C (CoHi0O4). Cho B, C lan luot phan tng véi HI, dun néng thi thu dugc cac
chat M (C7Hs03) va N (C7HOs) tuong tng.

Biét M, N 13 din xuat benzen, M 1a dong phan c¢6 pKa nho nhat, N ¢6 mit phang dbi xtimg
va khong co6 tuong tac ndi phan tu.

X 1 loai ddng phan bén so v&i dong phan con lai ctia né. Khi chiéu tia tir ngoai, X chuyén
thanh dong phan Y r6i lai chuyén thanh Z 1a mot din xuat clia naphtalen c6 kha niang phat
huynh quang.

Xéc dinh cau tric céc chat A, B, C, M, N, X, Y, Z.

Y NOI DUNG PIEM
>4 oMe COOH COOH 0,123
MeO O X8
O MeO- i “*OMe
MeO Me
A B C
COOH COOH
H
M N
OH
HO O
ol
X Y Z
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