TRUONG THPT CHUYEN PE THI NANG KHIEU LOP 11
NGUYEN TRAI Mon: Héa hoc
T6 Hoba hoc Thoi gian lam bai: 180 phut
Ngay thi: 19 thang 4 nam 2021

Cau 1: 3,0 diém.
Dung dich A gdm Fe(NOs)3 0,05 M; Pb(NO3), 0,10 M; Zn(NOs), 0,01 M.
1. Tinh pH cta dung dich A.
2. Suc khi H,S vao dung dich A dén bio hoa ([H2S] = 0,10 M), thu dugc hdn hop B. Nhitng két
tiia ndo tach ra tir hdn hgp B?
3. Thiét 1ap so do pin bao gém dién cuc chi nhung trong hdn hop B va dién cuc platin nhing
trong dung dich CH;COONH,4 1 M dugc bdo hoa bai khi hidro nguyén chét & ap suit 1,03 atm.
Viét phan Gmg x4y ra trén timg dién cuc va phan tng trong pin khi pin lam viéc.
Cho: Fe** + H,O f FeOH?* + H* |Ig*B.=-2,17
Pb* + H,O f PbOH* + H* Ig*p,=-7,80
Zn** + H,0 f ZnOH* + H" Ig*B;=-8,96

EQ ot pp2e = 0,771V, Egjy = 0,141 VI ED o, =-0,126V; 625 °C: 2 303¥|n = 0,0592g

PKspbs) = 26,6; PKs(zns) = 21,6; PKs(res) = 17 2. (pKs = -lIgKs, vdi K 1a tich s6 tan).
PKay,s) = 7,02, PKapp,s) = 12,90; pK =9,24; pKy(cHacoom) =476

Cau 2: 2,0 diém.

lot la mot nguyén t6 vi luong quan trong trong cuc song va 1a nguyén tb nang nhat ma cac co
thé séng can dugc cung cap moi ngay. O nhiét d6 cao can bang gitta I>(k) va 1(k) duoc thiét 1ap.
Bang sau ghi lai &p suat dau cua l,(k) va ap suat chung khi hé dat dén can bang & nhiét d6 khao
sat.

a(NH4)

T (K) 1073 1173
P(l2) 0.0631 0.0684

1. Tinh AH®, AG°va AS°¢ 1100 K. (Cho rang AH’ va AS’ déu khong phu thudc nhiét d trong
khoang nhiét do khao sat.)

2. Tinh phan mol cta I(k) trong hdn hop can bang trong trudng hop tri s6 K, luc ndy bang mot
ntra ap suat chung.

3. Biét Ip(k) va I(k) déu 1a khi 1y tudng.

Vi khi Iy tudng don nguyén tir: Cy n= Cym + R =3/2R + R = 5/2R.

Vi khi 1y tuong hai nguyén tir: C,m= Cymt R =7/2R.

4. Tinh niang luong phan ly lién két ctia I & 298 K. Tinh budc song ciia anh sang téi can dé cit
dut lién két trong I»(K) & 298 K.

Cau 3: 3,0 diém.




Cho dd A chira FeCls 0.01M. Gia thiét rang Fe(H,0)s%* (Fe®*) 1a axit mot nc véi hiang sé phan
li la K,=6,3.103.
a. Tinh pH cua dd A.
b. Tinh pH can thiét dé bat dau xay ra sy két tia Fe(OH)s tir dd A.

Biét Fe(OH)3 ¢ Ks = 6,3.10°%
c. O pH nao thi sy két tia Fe(OH)s tir dd A xay ra hoan toan? Gia thiét két tia duoc coi 1 hoan
toan khi ham luong st con lai trong dd duéi 10°M

Cau 4: 3,0 diém.

Trinh bay co ché ciia phan tng:

1. Hop chat EtOOC-(CH2)s-COOEt tac dung voi CHsONa/ CH3OH sinh ra hop chat B co CTPT
CeH1205

2. Hop chat 2- cloro xyclohexanon tac dung véi dung dich NaOH loang cho axit
xyclopentancacboxylic.

3. Hoan thanh so d phan tmg sau

1. OH NaNOQ, / HCI
p-nitrophenol > A Zn/HCL B ,2, > C —
2. EiBr 5°C

PhOH
—

Cau5:3,0 diém.
Cho so do sau:

D ﬁ» E + F (tan wrong NaOH)

o)
CH,
N -
H ¢ 1-CH,=CH-CO-CH,

p-TsOH ,- AcOH, NaOAc

D

1. Xac dinh ciu tao C, D
2. Viét co ché tao thanh C, cho biét hiéu ung khdng gian c6 anh hudng nhu thé nao dén viéc tao
thanh C?
3. Nguoi ta tong hop dan xuat E:
CeHsOH(phenol) + CH3COCH,COOCH; 2> ( xt H*) E ( C10HsO5)
Viét cau trac E va giai thich su tao thanh E?
Cau 6. 3,0 diém.

Hon hop chat ran X gém kim loai M va oxit ciia n6. Chia 129,6 gam X thanh 3 phan bang
nhau:
- Phan 1: Hoa tan trong dung dich chira hdn hgp HCI va H,SO, lodng du thu duoc 4,48 lit khi
H, va dung dich A.
- Phan 2: Hoa tan hét trong dung dich HNO; du thi thu duoc 4,48 lit khi NO va dung dich B.
- Phan 3: Cho dong CO du di qua & nhiét 6 cao, phan mg hoan toan duoc chét ran. Hoa tan hét
chét ran trong dung dich HNOs lodng du thi thu dugc 13,44 lit khi NO.

Biét cac khi déu do & dktc.

1) Xac dinh kim loai M va oxit caa nd trong hdn hop ban dau.



2) C6 can dung dich A trong diéu kién khong c6 khong khi thi thu dugc bao nhiéu gam mudi
khan?
3) Néu ¢ phan 2, cho thé tich dung dich HNOs 1a 1 1it va lugng du 10% so véi lugng di phan
tng thi: a- Nong d6 M cia HNOs da dung 12 bao nhiéu?
b- Dung dich B c6 thé hoa tan t6i da bao nhiéu gam kim loai M?
Cau 7. 3,0 diém.

X, Y 1a hai axit cachoxylic déu hai chirc, mach hd, ké tiép nhau trong diy dong ding. Z va T 1a
hai este mach ho (chi chira chirc este) hon kém nhau 14 dvC. Y va Z 1a dong phéan cia nhau
(Mx< My< My). D6t chay hét 17,28 gam hon hop A gébm X, Y, Z, T can dung vira da 10,752 lit
khi O, (dktc). Mt khac, dé tac dung hét 17,28 gam A can dung vira da 300 ml dung dich NaOH
1M, thu duoc 4,2 gam hdn hgp gém ba ancol ¢ ciing sé mol, hdn hgp mudi va nude.

1) Xaéc dinh cong thure ciu tao va go1 tén cac chit X, Y, Z, T.
2) Tinh s6 mol cta chung trong hdn hop A.
Cho: O=16; S = 32; H=1; Cl = 35,5; Fe = 56; Cr = 52; Cu = 64, C = 12;
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Cau | Y Hwéng din chim Diém
I |1 Fe** + H,O s FeOH* + H* *B;=102" (1)
3,0d Pb?* + H,O s PbOH* + H* *B, =107 (2)
Zn** + H,O f ZnOH* + H* *B3=108% (3)
HO s OH + H* K, =10" (4)
So sénh (1) - (4): *Br.C,..>> *B2.C, .. >> *Ba.C, .. >> Ky — tinh | 09
PHA theo (2):
Fe** + HO f FeOH* + H*  *py=102" (1)
[] 0,05 - x X X
[H] =x=0,0153 M — pHa =1,82.
2.| Do E). . =0771V> Egy, ¢ = 0,141 VNEN:
1/2Fe* + HS —— 2Fe* + S| + 2H' K, =107
0,05
- 0,05 0,05
2/ Pb* + HS —— PbS| + 2H' K, = 10568
0,10 0,05
- 0,25
3/Zn* + H,S s ZnS| + 2H* Ks = 10468
4/ Fe* + H,S f TFeS| + 2H* Ky=10%7 |0,5
K3 va K4 nho, do d6 can phai kiém tra diéu kién két tua ctia ZnS va FeS:
Vimoi truong axit - C_,,=C,,.=0,010M; C_,.=C_..=C_,. = 0,050 M.
Dbi véi HS, do Kgp << Kgg = 10792 nhé — kha ning phan i ctia H,S trong
moi trudng axit khong déng ké, do dé chap nhén [H*] = C,.= 0,25 M —
tinh C'Sz_ theo can bang:
HS s S* + 2H* Ka1.Kaz = 1071992
C_ [H,S] _ ja1002 01 _ 41q1072
C, = Ka.Kgp 522 =101992_ " = 10197,
S al-MN\a2 [H+]2 (0,25)2
Ta co: C'Zn2+ . C'Sz_ < Kszns) = ZnS khong xuit hién;
C_.2-Cq < Ksres) ™ FeS khong tach ra.
Nhu vay trong hdn hop B, ngoai S, chi cé PbS két tiia. 0,5




0,0592 1 0,0592, K _
Epbsieb = Epperjmp = Eppzepp + Tlg [Pb%]=- 0,126 + 5 g [;(E_b]s) =-0,33V
+12
Ept= S 0’02592 Ig (H] , trong d6 [H*] dugc tinh nhu sau:
2 HZ
CH3;COONH; — NH,; + CH3;COO
NH f NH; + H K,=10%% (5)
CH3COO +H;0 f CH3COOH + OH  K,=10°%* (6)
DoK;= KyvacC ,=C — pH=7,00 —» [H']=107

NH; CH5C00
(c6 thé tinh [H*] theo diéu kién proton hodc t6 hop 2 cin bang (5) va (6))
o 0,0592 9 [H'T _ 0,0592 9 10
MM, 2 T py, 2 7103
— dién cuc chi la catot, dién cuc platin la anot. So do pin:
(-) Pt(H) | CHsCOO 1M; NH ; 1M || S; PbS; H,S 1M; H* 0,25M; Fe?*

Vay: E =-0,415 V< Eppgpp =-0,33V

1,0

0,5
(p = 1,03 atm) 0,05M; Zn?* 0,01M |Pb (+)
Trén catot: PbS + 2H" + 2e —» Pb] + H,S
Trén anot : H, — 2H" +2e
2xH" + CH;COO" —» CH;COOH
H, + 2CH3;COO" — 2CH3COOH + 2e
Phan ng trong pin:
PbS + H,+ 2H" + 2CH;COO" — Pb| + H,S + 2CH3;COOH
I Cécanbang: Ink) = 2I(k) 0,5

2,0d

P(l2)o — X 2x. .0 thoi diém can bang: P(Io)ep = P(l2)o — X
Nhu vay Pehung = P(I2)0 + X
0 1073K X = 0,0750 — 0,0631 = 0,0119 atm
P(e = 2x =0,0238 atm;  P(l,)e = 0,0631 — 0,0119 = 0,0512 atm

2
K= M =0,01106
P(Iz)cb

Tinh tuong ty cho thoi diém 1173K thu dugc K = 0,04867

Tir day ta co: In—uz - A [ t 1 J:AH" _155,052J = 155 kJ
s R (1073 1173
Nhu viy & 1100K ta c6 : in K _ AH ( 1 1 j:» K oo = 0,0169
K,, R \1073 1100
AG® = -RTInK = 37248,81; AG = AH - TAS =AS = 107,1 J.K™




C6 can bang: L) = 2I(K)

7 7 ~ P(I2)o—x 2X
O thoi diém can bang: P(I2)e = P(12)o — X, Nhu vay Penung = P(12)0 + X
4x? 1 1
KP=P(IZ)O_X=§P=E[P(I2)O+X]: P(1,), =3x 05
Vay Penung = 4X Va P(l2)e = 2x. Trc phan mol I(k) luc can bang 14 0,50
Vi khi 1y tuéng don nguyén ta Cy, = Cym + R=3/2R + R =5/2R
Vi khi Iy tuong hai nguyén tor Cym= Cymt R = 7/2R
AH®20g = Nang luong lién két I — | q 0,5
Do su thay do6i nhiét d6 tré nén dang ké AT = -802K
AHP08 = AHC100 + CpAT = 155052 + (298 — 1100) X (2 X 2,5 — 3,5)R =
145,050 kJ = 145 kJ
AH°298=E = N, xhxC szAXhXC
A E 0,5
_6,022x10°x6,63x107>* x3,00x10% _ _
A= 145050 = 825,8 nm = 826 nm
i Xét cac can bang dién li H* trong A:
3,0d (1) Fe** + H,O0O < Fe(OH)?** + H* K,=6,3.107
(2) H:O < H" + OH Ky =102 1,0
Ka<<Kw can bang (1) quyet dinh pH cua hé:
Xét can bang (1): Fe** + H,O < Fe(OH)** + H* K.=6,3.103
[1 0,01-x X X
2+ +
Taco: K, = EO T XX _g4443
[Fe*] 0,01-x
= X = 54.10% = pH=-lg[H]=2;3
Co K = [Fe*].[OH]? *)
[Fe(OH)*" 1[H"] 207 reazty  Ka 3+ + K, *k
K, = Fe(OH)*|=[Fe*].—=2- =[Fe**].[OH]. —=
a [Fe*'] = [e(o)][e][H*][e][O]KW (**)
Lai c6 [Fe**] + [Fe(OH)**] = Cre+ = 0,01M (***)
Ta (™) va (%) = [Fe"] + [Fe"][OHT == 0.0IM (***¥) Lo
1 K K
Két hop (*) va (****). —=_ (1+[OH].-2) =0,01
éthop () vi (444): oty (1HOH]. =) =00

tinh duoc [Fe*] = 0,00399M va [OH] = 2,51.102 = pH =2,4.




Co Ks = [Fe*].[OH (*)
_[Fe(OH)™][H"]

— = H 2+ F 3+ =[Fe 3+ H *%
a [Fe*] = [e(O)][e][Hq [Fe~1.[O ] (**)
Pé két tia hoan toan thi [Fe**] + [Fe(OH)?**] = 10® M (***) Lo
Tir (*%) va (***) = [Fe%*] + [Fe*][OH] a—1o M (%) |
K&t hop (*) va (*#* 1+[OH1.
et hop (*) va (****): [OH- ]3( +[
tinh dugc [OH]=2.10"M = pH = 4,3.
AV 0 0] o
3,0d (N Z”\OEt 0 OF I 0,75
(ﬂ — @ 7 COOEL — FooH
COOEt COOEt
HO T} © © O
HL, Cl -H,O - (‘Cl HOK\, )
1,25
no (o® N oH Q
X 8
Sy
H\
(_oH
OEt OEt OEt OEt OFEt NH,
0-0-0-0Q ~ 00
0, *NH,(1 N;Cl” N=N OH NH, OH 1,0
A B C D F
V
S O Y
+
ii( s CH, CH, CH,
- —HEO—> - H+
Enamin c6 tinh nu vi cap e tu do caa N ¢6 thé chuyén vao Cp
2,0




CH
p-TsOH (xt) ©)

cau truc cong huong

0.

Cén cha y 1a enamin khong thé chuyén hoa thanh dang: i ~ do
chudng ngai lap the cua cac nhom cong kénh lam no khdng the xep trén
cﬁng mat phang.

G , @
O

N O

CH, CH,
_ =
(®) cong ng Michael thuy phan (D)

cau truc cong huong

O

OMe OMe
HO OH
+ Me + Me
(OH THe

-MeOH  (g)

1,0

Céau
VI.
3,0d

Moi phan c6 khdi luong la: 129,6 : 3 =43,2 gam.

Phan 1: [M(x mol); Oy mol)] + H*s@ —— H,(0,2 mol) + ddA [M™,

M™  Cl gy, 5042'(11,;, H+du:]- Taco: Mx + 16y = 432 (1)

Phan 2: [M(x mol); O(y mol)] + HNOzdu —— NO(0,2 mol) + dd [M™,

NO;, H'] (giastm=>n). TacoBTe: mx = 2y + 0,6 (2)

Vi NeNno) = Ne(H2) = M >N.

Phan 3: [M(x mol); O(y mol)] —t s M e, Mm+ 1+ NO(0,6 mol)
= BTe: mx=1,8(3).

Tur (1),(2),(3) tacé M= 18,6667m = m=3thi M=56. Vay M la Fe

1,0

0,5




X=0,6; y=0,6.
TI‘I phéln 1. ta Cé Ile = nFe = 0,2 = nFe trong oxit = 0,4 mé no = 0,6 .
Vay oxit la: Fe O3

Dd A: [M™, M™, Cl 4y, SOs% gy, H*au] —==" Fe?*, Fe*, SO, 0,5
n(S04*) = no + nyz = 0,6 + 0,2 = 0,8(mol).
Mumuéi = 56.0,6 + 96.0,8=110,4 (9)
a) Phan tng: Fe,0O; + CO =« Fe + CO, 0,5
— Chét ran chi con Fe(0,6 mol):
Fe + 4HNO; 4, ——Fe(NO3); + NO + 2H,0.
= NHNO3 phan tmg— 4nge= 2,4 mol. Vi axit du 10% = Npno3 gz dung = 2,64 (mol)
Vay nong do axit ban dau 1a: 2,64 : 1 =2,64(M) = Cwmgnos) = 2,64M
b) Dung dich B: Fe3*(0,6 mol), HNO3(0,24 mol) + Fe: 0.5
Fe + 4HNO; —)FG(NOg)g + NO + 2H,0.
2Fe* + Fe —— 3Fe?.
= Npetantéida = 0,9NFes+ + 0,25n4n03 = 0,5.0,6 + 0,25.0,24 = 0,36(mol)
MFe tanmax) = 0,36.56 = 20,16(gam)
Cau Vi X, Y la dong dang lién tiép => Y hon X 1 nhém CHy(14), Y va Z la dong | 0,5
VIL. phan =>Y va Z cing CTPT, Mt - Mz = 14=> T va Z 1a dong dang lién tiép.
3,0d Vi Z va T chi chira chtic este => chiing déu 1 este 2 chiic.
Vi 17,28 gam hon hop A phan tng vira du voi 0,3 mol NaOH => na = 0,15.
bat CTPTTB ctia A 1a ChHan+2-2k04 (0,15 mol)
CnH2ns2-204 + 0,5(3n — 3 -k)O, —— nCO; + (n+1-Kk)H.0 05
0,15 0,48
= (14n + 66 — 2k).0,15=17,28 va 0,15.0,5. (3n—3-k)=0,48
14n- 2k =49,2 (*) val1l,5n—0,5k =4,7 (**)
= n=38vak=2.
Vik =2 = ca axit va este déu no, 2 chirc, mach ho.
Man =38 = X chi c6 thé la:
* hoac (COOH); =Y la CH,(COOH); sé khong c6 este Z thoa man thuy
phan cho ancol(do chtra toan churc este).
0,5

* hodac X la CHz(COOH). = Y la C2H4(COOH);
= este Z: C4Hg04, este T: CsHgO4 ma thity phan cho 3 ancol cling s6 mol

— CTCT chi ¢6 thé 1a:




(Z2) 1A HCOO-CH,-CH2-OOCH. tp cho 1 ancol la C;H4(OH),

(T) la CH300C-COOC:Hs. Tp cho 2 ancol la CH3OH va C,HsOH
Vay 4 chat d6 1a: X 1a  CH,(COOH); axit propandioic
Y la C;H4(COOH), axit butandioic va dp axit 2-metylpropandioic
Z la HCOO-CH,-CH,-O0OCH  etilenglycoldifomat

T la CH;00C-COOC;Hs  Etylmetyloxalat

0,5

Pat sé6 mol X, Y, Z, T lan luot la x, y, z, t trong hon hop ta co:
Vi s6 mol 3 ancol bang nhau = z = t.
Mancol = 622 + (32 +46)z=4,2 = z=1t=0,03
Mat khac nnaon =2X+2y +22+2t=0,3 = x+y=0,09 (1)
Mait khac ma = 104x + 118y + 118.0,03 + 132.0,03 = 17,28
104x + 118y =9,78(2)

Giai h¢ (1) va (2) ta dugc: x=0,06; y=0,03

Viy s6 mol ciia cac chit 1a: nx = 0,06, ny = 0,03, nz = 0,03, nt = 0,03

1,0







