TRUONG THPT CHUYEN PE THI NANG KHIEU LOP 11
NGUYEN TRAI Moén: Héa hoc
T6 Hoa hoc Thoi gian 1am bai: 180 pht
Ngay thi: 5 thang 10 ndm 2020

Cau 1. (2,0 diém)
1.Dung dich A gdm CH3;COOH 0,010 M va NH,C1 0,200 M. Tinh pH ciia dung dich A.
2.Dung dich X chita dong thoi hai mudi MgCl, 0,004M va FeCls 0,001M. Cho KOH vao dung
dich X. Két tia nao tao ra trudc? Tim pH thich hop dé tach 1 trong 2 ion Mg®* hodc Fe®** ra khoi
dung dich? Biét rang néu ndng d6 ctia mot ion trong dung dich néu nho hon hoic bang 10°M thi
coi nhu da hét.
3.Cho mdt dung dich Fe?* 0,010M duoc gilt & pH ¢ dinh nho hé dém. Cho H.S 16i chim qua
dung dich nay dén bao hoa.Tinh pH nho nhat ctia dung dich can c6 dé bat dau xuat hién két tua
FeS.

Cho: Ka(CH3COOH) =1,0.10*"%; Ky(NH4*) = 10°4; Ks,Mg(OH)Z =10,
Ksreorys = 10°%1gKsres) = -17,2; st c6 pKa1 = 7,02 va pKaz = 12,09, 16ng nong d H;S trong
dung dich bao hoa la 0,10M (tirc la tong néng dé cia ca HbS, HS', S%).

Cau 2. ( 2,0 diém)
1.Hoan thanh va can bang cac phan tng hoa hoc sau theo phuong phap ion — electron:

a)CH3COOH + Co% + NO, — CO(N02)63' + NO + CH3;COO" + ...

b) Crlz + Cl; + OH — CrO4* + 104 + CI" +...
2.Cho gian db Latimer cia americium (Am) ¢ 298,15K (pH= 0) nhu sau

Am02+ 1.60 Amo+ 0.82 Am 2.62 Am -2.30 Am2+ -1.95 N Am
San pham nao tao thanh khi hoa tan kim loai Am vao dung dich HCI1IM ¢ 298K? Giai thich?
3.Xét mot pin dién hoa gom hai cdc thuy tinh ndi véi mot cau mudi. Mbi coc thuy tinh gdm mot
dién cuc Platin nhiing vao dung dich chtra cac ion & nong d6 tiéu chuan.
Pt| T, TI* || MnO4, Mn?*, H* | Pt

a) Viét cac ban phan tmg va phan ung tong xay ra khi pin hoat dong va xac dinh hang s
can bang K ctia phan ung.

b) Tinh dién luong tiéu thy dé 1am bién doi 5,0mg ion TI* theo phan img ' ¥ a.

Cho:¢ 25°C thi RX1n =0 ,0592Ig; E°.. .= 1,252V; E} = 1,507V; My = 204,4.

MnO; ,H*/Mn?*
Cau 3. (2,0 diém)
1. Khi hoa tan InCl (r) (KLNT In = 114,8) vao dung dich HCI, ion In* (aq) phan huy thanh In
(r) vaion In®* (aq). Pong hoc qué trinh phan hily ndy 13 bac nhat véi chu ky ban huy bang 667
gidy. Hoa tan 2,38 gam InCl (r) vao dung dich HCI dé tao dung dich c6 thé tich 5,00.102 mL.
Tinh nong d6 ion In* con lai va khéi lwong In (r) hinh thanh sau 1,25 gio.
2. Phan tmg phan hay nhiét metan xay ra theo co ché nhu sau:

CH4L)CH3 +H
CHs + CH3L>C2H6+ H
CHs+H —<>CHs + H,
H+ CH;+M —%5CHy+ M




Ap dung nguyén 1i ndng d6 6n dinh dbi véi cac tiéu phan trung gian hdy tim biéu thuc cia
d[C,H,]
dt

3. Xét phan tng song song: B < “—A—>C

Ning luong hoat hoa Ey = 45,3kJ.mol; Ex = 69,8kJ.mol . Biét rang, & 320K thi k; = k,. Hay
xac dinh nhiét d¢ tai do ki/k, = 2,00.

Cau 4. ( 2,0 diém)

1. So sanh (kém giai thich) momen Iudng cuc cua cis va trans CHs— CH=CH- CI .

2. So sanh (kém giai thich) luc axit cta axit Xiclohexancacboxylic va axit 2,2-dietyl butanoic

3. So sanh (kém giai thich) nhiét do néng chay cua cac hop chat (2), (3) va (4):

‘ ‘ COOH ©/COOH COOH
[ ] N [ }
s X

@ ®) @

4. Cho céac ancol p-CH3;C¢H4CH,0OH (5), p-CH3;0C¢H4CH,0OH (6), p-CNCe¢H4,CH,OH (7) va p-
CIC¢H4CH,0H (8). So sanh (kém giai thich) kha nang phan ing Sy cta cac ancol nay véi HBr.
Cau 5. (2,0 diém)
1. Chat A c6 cong thirc phan tir C7Hi2 Khi thuc hién phan (mg ozon phan A tao HCHO va
xiclohexanon.Thuc hién qué trinh chuyén hoa A lién tiép sau: 1, HBr ; 2, Mg/ ete; 3, CO, sau
d6 véi H3O* ta thu duoc hop chat B (CgH1402) .Néu cho A tac dung vi HBr/ peoxit tiép theo
cho san pham tac dung véi KCN sau d6 xur 1y bang dung dich axit lodng ta thu dugc chat C (
CgH10;) . C ciing c6 thé tao ra bang cach cho san pham ctia A véi HBr/ peoxit tac dung voi
Mg/ete, tiép theo CO, va xtr Iy bang dung dich axit.
Xac dinh ciu tric cac chat trung gian A, B, C
2. Nguoi ta tién hanh cac phan tmg sau day dé xac dinh cong thirc cdu tao ctia hop chat thom A
(CngoO): )

- Oxy héa manh chat A vdi KMnO,4 dam dac thu duoc hai axit C7HgO, va C,H40..

- Cho A phan tng v&i metyl magie bromua rdi thuy phan thu duoc ancol bac ba (B) ¢6 mot

nguyén tir cacbon bét doi.

a. Viét cong thirc cdu tao va goi tén A.
b. Hay cho biét goc quay mit phang 4nh sang phan cuc ciia ancol B bang 0 hay khéc 0, vi sao?
c. Cho A tac dung véi metyl iodua du trong moéi trudong bazo manh ngudi ta cd 1ap dugc C
(C11H140). Hay cho biét tén co ché phan mg. Viét cong thirc cAu tao va goi tén C.

phu thudc vao néng do caa CHa.
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Thoi gian lam bai: 180 phut
Ngay thi: 5 thang 10 nam 2020

Cau |Y Hwéng din chim Piém
T NH.Cl —  NHs'+Cl-
(2,0a) Trong dung dich c6 cac can bang sau:
HAc f Ac  + HY  Ka=10%7°
NHst  f NH; + H* K =10°%
HO f H" +  OH Ku=10% 05
Vi K1C1>> K2C», Kw; bo qua su phan li ciia nude va NHa*, tinh theo:
HAc ¢ Ac  + H"  Ka=10"%7°
C 0,01
[T 001-x x X
2
Tach: K, = X _104
17(0,01-x)
—x= [H*] = 4,083.10* M=pH = 3,39
2. | Mg?*+20H f Mg(OH)2}
Fe3*+ 30H f Fe(OH)s |
2 r 711
Pé Mg(OH), xuét hién thi: [OH] > / 107 _510°Mm
4.10°
. ;o 10—39
B¢ Fe(OH)s xuat hién thi: [OH] > 3= —102M
\/ 10’ 0,5
Vay Fe(OH)s tao thanh trude.
bé khong tao | Mg(OH)z thi:
-11
[OHT] <4/:20_3 —=5.10°M — [H'] > 2.10°M = pH < 9,70
Dé Fe(OH)s két tiia hoan toan thi [Fe®*] < 10°M nén
107 0,5
[OH]= 3 o~ =10"M — [H']<10°M — pH > 3,00
Vay dé Fe(OH)s tach khoi dung dich thi 3,00 < pH < 9,70
3. | Piéu kién dé FeS bat dau xuat hién két tua Ia:
C_. [S*1=Ksres < [S¥]>1077%/107% = 107°%M
KK,
[52_]: c _ el **al 0’5
Trong dung dich bdo hoa HaS thi: %7 h? + Kpyh+ Koy Ky
B2 4 Kyyh+ KK,y < PaS Betkar g g-smy
Tir d6 dé co két tua thi: ot a1tas 107152

=h<3,51.10°M < pH >2,45




T
(2,0d)

a) COOH + Co?* + NO2” — Co(NO2)6> + NO + CH3COO™ + ...
1x||Co* +6NO,” — Co(NO,); +e
1x||NO, + 2CH,COOH +e — NO + 2CH,COO™ + H,0

Co*" +7NO,” +2CH,COOH — Co(NO,)? + NO +2CH,CO0™ +H,0
b) Crls+ Clo+ OH — CrO4% + 104 + CI" + ...
2x [|Crl, +320H" — CrO;” + 310, +16H,0 +27e

27x|Cl, +2e — 2CI~
2Crl, +640H " +27Cl, — 2CrO;” + 610, +54Cl~ +32H,0

0,25

0,25

Phan ng xay ra khi cho Am vao dung dich HC1 1M Ia

n
Am +nH" — Am™ + EHZ

Ta co: AG%q=-nFAE® =-nF(E? - E° )=nFE®°

2H*/H, Am"™"/Am Am™/Am
Néu phan tmg tao ra Am?*: A/G°= 2.F.(-1,95) = -3,90F
Néu phan tmg tao ra Am®*: A/G° = [(-1,95%2) — 2,30]F = -6,20F
Néu phan tmg tao ra Am**: A/G = [(-1,95%2) — 2,30 + 2,62]F = -3,58F
Nhu vay phan ng tao ra san phém Am®" ¢6 A/G° 4m nhéat, nén khi cho kim loai Am vao
dung dich HCI & diéu kién trén s& thu dugc san pham 1a Am®* (hay AmCls).

0,5

A 0] 0 A
Taco: ET|3+/T| < EMnO;,H*/MnZ* nen

Taianot(-): TI*— TI3* + 2e

Tai catot (+):  MnOgs + 8H" + 5¢ — Mn?* + 4H,0
Phan g xay ra trong pin:

2MnO4 + 16H* + 5TI* — 2Mn?* + 8H,0 + 5TI**

z. 0] _ 0o o] — —
Ta co: ES, = B, — El, =1,507 - 1,252 = 0,255V

nEin 10.0,255
Vay: K =10%%% =10°%%% =119.10
Dién luvong dugc van chuyén dé lam bién doi 5,0 mg TI* la:

-3
50107 ge /05 = 4.72¢

Q=It=neF=2

0,5

0,5

i
(2,00)

_ n2 _ 0,693

== = 1,04.10 73571
ti,  667s s

2,38¢

150,3g/mol
+1 —
[In ]0 = 0.5L

Tir In ([m+]f) = —kt

[Int]y

= 0,0317mol /L

o In L = —1,04.10 35 x 1,25gid x 36005 /gidy
00317M) " T 499 9

= [In*], = 2,94.10*M

Tt phuong trinh 3In*— 2In + In®*

2 2
= Ny = §n,rn+(phén img) = 3 X 0,5L X (0,0317M — 2,94.10"*M)

n,, =0,0105 mol .Vay khéi lugng In(r) hinh thanh m,, =0,0105.114,8 =1,21g

0,5

0,5




T6c d6 hinh thanh cua cac tiéu phan

ap dung nguyén ly nong d6 dung do6i véi H va CHzta co:

d[C,H,]
dt

M) [eH, ]k [OH, L [eH, -k, [CHL ]k, [H][CH, )M ] - 0@)

=k,[CH,].[CH,]

a[cH,)
dt

Cong hai phuong trinh 1, 2 ta cé:

[ CH.]=k [H][CH,][M] )

k, [CH4][CH3]: K [CH4][H]

=k, [CH,]—k, [CH, ][CH, ]+ ks [CH, ][H ]k, [H][CH,][M]=0(2)

hay kz[CHe.]:ks[H]_)[H]:

Thay biéu thirc nay vao (*) ta co
k, [CH, | Kiks [CH4]

Kk, [M]

k,[CH,]=k, [CH,][M ] suyra [CH;]=

3
Do do:

d[C,H, [kkoks 1oy 12 2 voi k= [KukeXs
%:kZ[CHJ[CHg]: %[CHdz:k[CHJz voi k = <, [M]

0,25

0,25

E.o—E, 2947
k, Aef _A1e ZRleAieT(*)

N
K pedt P A

O 320K thi ki = ko. Tlr d6 suy ra Ai/Az = 10

Do A 1a hang s6 khong phy thudc vao nhiét ¢ nén ti 1& A1/A; khong doi. Thay vao bicu
thirc (*).

Véi truong hop ki/kz vao biéu thirc (*) tinh dugce T = 298K.

0,5

Y
(2,0d)

1. Momen cua cis < trans CHs-CH=CH-CI
Cis: pA=1,57D trans: uB=1,69 D

0,5

2. Tinh axit: Axit xiclohexancacboxylic > axit 2,2-dietyl butanoic la do:

0,5




COOoH COOH

COO” coo

CzHs
CoHs

s
é !

Bi solvat hoa tét hon Bi solvat hoa kém do hi¢u img khong gian

Yéu t6 xét nhiét d6 nong chay o day 1a phan tur khdi va lién két-H (lién phén tu).
Phan tir khdi cta (2) > ctia (4). Chét (3) c6 nhiéu lién két-H do cd thém N.
Thi tu ting dan nhiét do nong chay cta cac chat:

OOH COOH OOH

PE - |
S SN
© (A) (B)

0,5

Phén (g giita ancol v&i HBr xay ra theo co ché Sy qua giai doan tao benzylic cacbocation
trung gian. Cac nhom lam bén carbocation nay lam kha ning kha ung cao hon. Nhém —
OCHjs day electron (+C): tot nhat; nhom CHs c6 (+]) nén ciing lam bén nhung kém hon
nhom —OCHs vi (+C) > (+I). Nhém —CN (-C) hut electron manh hon nhém —ClI (-1 > +C)
nén kha nang phan tmg giam.

Thir ty tang dan kha nang phan Gmg voi HBr 1a:

p-CNCeH4CH20H <p-ClCsH4CH20H <p-CH3CsH4CH20H <p-CH30C¢H4CH-OH

0,5

(2,0d)

CH, MeBr COOH

SE Mo NG N
H3O+

CH,Br CH,COOH
\M, @ LKV (hoge - Me/ete, @
2. CO,

2. HO* .
3. HOt

0,2x5

a) A—°,C H,0,+C,H,0, A c6 nhan benzen, mdt mach nhanh, c6 10
va mot lién két doi
axit benzoic axit axetic

0,5




CHj

CgHs——C——CH,CHjs4 1) CH3;MgBr . CgHs—™—C——CH,CH; (B)
2) HyO" -
O OH
A: etylphenylxeton

b) as =0 vi CH3MgBr tin céng nhu nhau vao hai phia nhom C = O tao ra
hon hop raxemic.
c) Taco:
CHs
OH CHl

CgHsCOCH,CHs <>
N

» CgHs C CH; (C)

C
I
o CHs
tert-butylphenylxeton

0,25

0,25




