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KY THI CHON HQC SINH GIOI CAP TINH
CAC MON VAN HOA THPT NAM HOQC 2019 - 2020

Thoi gian lam bai: 180 phiit (khéng ké thoi gian giao dé)
(Hwdng dan cham thi c6 10 trang)

HUONG DAN CHAM PE THI CHINH THU'C MON HOA HQC

Cau 1: (4 diém)

1.1. Ba nguyén to X, Y, Z c6 tong dién tich hat nhan 1a 16. Trong phan tur | 1,5 diém
XY3 c6 10 proton. Xac dlnh tén X, Y, Z va viét cong thirc cau tao ctia hop
chat tao boi ba nguyén t6 trén.
Theo dé: Zx + ZY + ZZ =16 (1) 0,25
Zx + BZY =10 (2)

Te(l)va()tacod:Zz -2Zy =6 => Zy<6 0,25
Lap bang va bién luan:

Zy 1 2 3 4 0,25

Zz 8 10 12 14

Zy 7 4 1 <0

Két luan Nhan Loai Loai Loai
Suyra: Y laH; Z la gO; X 1a;N. 0,25
Cong thirc: HNO; 0,25

o
=
H——7~0——Nn
\O
Cong thirc: HNO, 0.25
H-O-N=0 ’

1.2. Trong tu nhién dong c6 hai dong vi bén 1a gg Cu va SSCU . Nguyén ti | 1,0 diem
khéi trung binh cia dong 1a 63,54. Tinh phan tram khéi luong cua

63y trong Cu(OH),.CuCOs;.
Goi x 1a % dong vi ®3cu =% ddng vi S3cula (100-x) (0<x<100) 0,25
Ta c6: 83X FOM007X) _g3 54 _, ¥= 730 0,25
Ct 1 mol Cu(OH),.CuCO; chtra 2 mol Cu tmg véi 1,46 mol 83cu 0.95
L g = 530A6X00% _yy oo

cu 221,101 0,25
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1.3. Nhdm clorua khi hoa tan vao mét sé6 dung moi hodc khi bay hoi ¢
nhié¢t do khong qua cao thi ton tai O dang dime (Al,Clg). Khi ¢ nhiét do
cao (700°C) dime bj phan li thanh monome (AICI3). Viét cong thirc cu
tao Lewis ctia phan tr dime va monome; Cho biét kiéu lai hoa ctia nguyén
tir nhom, kiéu lién két trong mdi phén ti.

1,5 diém

* Viét cong thire cdu tao Lewis ciia phdn tir dime va monome.
Nhom c6 2 s6 phoi tri dic trung 1a 4 va 6. Phu hop véi quy tac bat tu, cau
tao Lewis cta phan tir dime va monome:

0,25
a—n—d A S,
- . A Al - 0,25
1 CI: : le \Cl/ \Cl
Monome Dime
* Kiéu lai hod ciia nguyén tir nhom : 0,25
- Trong AICl; 1a sp” vi Al ¢6 3 cip electron ho4 tri; 0,25
- Trong ALClg 1 sp® Vi Al ¢6 4 cap electron hoa tri .
* Lién két trong moi phan ti:
- AICl; ¢6 3 lién két cOng hoa tri ¢6 cuc gitra nguyén tir Al véi 3 0,25
nguyén tir Cl. ,
- Al,Clg: Moi nguyén tir Al tao 3 lién ket cong hod tri v&i 3 nguyén tir
Clva 1 lién ket cho nhan véi 1 nguyén tir CI (Al: nguyén twr nhéan; Cl
nguyén tir cho). Trong 6 nguyén tir Cl c6 2 nguyén tir Cl ¢6 2 lién ket, 1 0,25
lién ket cong hoa tri thong thuong va lién két cho nhan.
Cau 2: (4 diém)
2.1. Dung dich X ¢6 chtra: 0,07 mol K*; 0,02 mol SO? va a molOH". | 1,0 diém
Dung dich Y ¢6 chira CI~, NO; va b mol H*; tong s6 mol CI~ va NO; la
0,04. Cho dung dich X phan tng v61 dung dich Y dugc 100 ml dung dich
Z. Tinh pH ctia dung dich Z (b6 qua su dién li cia H,0).
Dinh luat bao toan dién tich cho dung dich X, dung dich Y ta duoc: 0,25
a=0,03vab=0,04 0,25
Tt phan tmg: H* + OH - H,0 0,25
Sau phan tmg con 0,01 mol H' => [H']=0,1 M => pH = 1. 0,25
2.2. Hoan thanh cac phuong trinh phéan ing sau: 1,5 diém
*NaOHdy , +HCl _ - *0p _ . +ddBr, 5 _+BaCl, _
(1) @ 3 ()] (®)

Biét X 13 hop chat cta luu huynh va 2 nguyén t6 khac, khéi luong
mol phan tir ctia X la 51 dvC.
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Do khoi lwong mol cua S =32 =>Trong X chi c6 1 nguyén tu S.
Phan con lai cua X ¢6 khc”)i luong =51-32=19
Tu day, suy ra X chi co6 thé 1a NH4HS
(1) NH4HS + 2NaOH — Na,S + NH3 + 2H,0
(X) (Y)
(2) Na,S + 2HCl — 2NaCl + H,S
(Y) (2)
(3) 2HZS + 302 t—0) 2802 + 2H20
(2) (T)
(4) SO, + Br, + 2H,0 —— 2HBr + H,SO,
(T) (G)
(5) H,SO, + BaCl, — BaSO, | + 2HCI
(G) (M)

0,25
0,25
0.25
0,25
0,25

0,25

2.3. Trong diéu kién thich hop, N,O bi phan huy theo phan tng bac

nhat:
2N20 —> 02 + 2N2

Su thay doi ap sudt cua hé (khi nhiét do, thé tich khong ddi) theo
thot gian dugce ghi nhan nhu sau:

t, phut 0 30 52 100
P (mmHQ) 200 232 248 272

a. Lap biéu thuc tinh ap suat cua N,O theo P (khi nhiét do, thé tich
khong d61).

b. Xac dinh hang sb tbc d trung binh cta phan ung. Tinh thoi gian
can dé N,O phan huy hét 75% luong ban dau.

c. bé xay dyng phuong trinh téc d6 cua nhirmg phan ng phuec tap,
nguoi ta thuong str dung phuong phap trang thai 6n dinh. Theo phuong
phap nay, néng do cua san pham trung gian xem nhu khong thay d6i (hang
s0) trong qua trinh phan tng.

Co ché ctia phan tmg trén duoc dé nghi nhu sau:

(i) N,O—-~5N,+0O
(ll) Nzo + O —k—)Ng + 02

Viét phuong trinh tbc d6 ctia phan tng, dya vao phuong phap trang

thai on dinh.

1,5 diém

a. Biéu thirc tinh dp sudt ciia N,O theo P
2N20 —> 02 + 2N2
t=0 Po
t=t Po-2X X
Ap suat cia hé:
P=(Pg-2X) + X+ 2Xx =Py + X
=X=P- PO
Ap suat ciia N,O tai thoi diém t =t
Py,o = Po—2X =P —2(P - Py) = 3P, — 2P =600 - 2P

2X

0,25

0,25
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b. Xéc dinh hang sé toc ¢ trung binh ciia phdn iing.

t, phat 0 30 52 100
P (mmHg) 200 232 248 272
Py,0 (MMHQ) 200 136 104 56

Ap dung cong thirc kt = In[P], — In[P];

t, phat 0 30 52 100
Py,o (MMHQ) 200 136 104 56

K 0,01286 0,01257 0,01273

k =0,01272 (ph)*

* Tinh thoi gian can dé N,O phdn hiiy hét 75% lrong ban dau.

Ap dung cong thirc: In % =kt. Trong d6 [P]; = 0,25[P]o

t

kt=In—— =1,386 = t ~ 109 pht
0,25

0,25

0,25

c. Co ché ctia phan tmg trén duoc dé nghi nhu sau:
(l) NZO —kl—) N2 + O
. (ll) NZO + ’O —kz—)Nz + 02
~ Viét phuong trinh toc d6 cua phan tng, dya vao phuong phap trang
thai 6n dinh. 7 )
Toc do phan ung co thé dwoc xdc dinh dwa vao toc do hinh thanh O,
d[O
V= % =k,[N,O1.[O]
Ap dung phwong phap trang thdi én dinh cho O, ta dwoc:

% = ky[N,O]

0,25

0,25

Cau 3: (4 dieém)

3.1. Viét cong thirc cAu tao thu gon nhét va cho biét mdi quan hé ciia mdi
cap chat sau day:

a. hexan va 2,3,4-trimetylpentan.

b. etyl axetat va axit butanoic.

1,0 diém

a. Hai chat khac nhau. Dong phan mach cacbon.

ST

hexan 2,3,4-trimetylpentan.

0,25

0,25
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b. Hai chat khac nhau. Pong phéan loai nhom chirc.
0

io/\ /\)km

etyl axetat axit butanoic

0,25

0,25

3.2. Nguoi ta ghi nhan dugc két qua nhu sau vé hoat tinh ctia cac anken
khi cho thyc hién phan img cong nudc cd xuc tac axit.

isobutilen > propilen > etilen

a. Hay dung cong thirc cdu tao dé giai thich van dé trén.

b. Viét phuong trinh héa hoc xdy ra cta timg anken trén khi thyc

hién phan tmg cong nudc cd xuc tac axit.

1,0 diém

a. Ly thuyét cho biét anken nhan 1 proton H* dé cho ra cacbocation.

" &
HyC-C=CHy —— H3C-C-CHg

CH; CH;s . A X A
cacbocation tam cap, bén nhat

®
H;C-CH-CH;
cacbocation nhi cap

H;C-CH=CH,

H @
CHyCHy —— CHy-CHs cacbocation nhat cap, kém bén
Biét rang sy thanh 1ap cacbocation 1a giai doan xac dinh van téc phan ung
trong phan g cong nudc xlc tic axit nén vi do bén ciia cac cacbocation
theo thir tu 12 tam cap hon nhi cap va hon nhat cp nén thir tw hoat tinh ciia

anken cling tuong tu.

0,25

0,25

b.
OH
_ H,0, H* '
HiC-C=CHy —227 HiC-C-CHy ; HyC-CH-CH,OH
CHa CHs CHs

+

H,0, H
HaC-CH=CH,——> HyC-CH-CHy ;i H3C-CHp-CH,0H
OH

H,0, H*
CHZZCHZ —_— CH3-CH20H

Viét dung day du cac san pham tir 2 phuong trinh duoc 0,5 d.

0,25

0,25

3.3. Cho biét cau triic san pham chinh (viét dang cong thic cdu tao) khi
cho mdi chit sau day tac dung véi CL/AICI,.
a. m-Nitrophenol b. 0-Xylen

2,0 diém

c. Axit p-nitrobenzoic d. Axit p-bromobenzensulfonic.
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a. 0,5
OH OH OH
cl
CL/AICI,
a2 N
NO, NO, NO,
cl
b.
CHs, CH; CHj 0,5
CH CH
CHs CL/AICI, 3 3
—_— +
Cl
Cl
C.
0,5
COOH COOH COOH
Cl
Cl/AICI,
i< .
Cl
N02 N02 NOZ
d.
SO4H SOzH 05
Cl,/AICI,
—_—
Cl
Br Br
Cau 4: (4 diém)
4.1. Viét co ché phan rng cua phan ing sau: 1,0 diém
H;CO H,CO
/N /N
H;CO Cc—Cl + H—N O M H;CO C—N O
I H,0 g \__/
H5CO H3CO
3,4,5-Trimethoxybenzoy! chloride Morpholine trimetozine
- ] 0,5
H;CO H5CO
co CC\H'N 0 H,CO ?:I "
H J— + —_ —_— 3 _—
? 5\ N A
H,CO H3CO O
©
3,4,5-Trimethoxybenzoyl chloride ~ Morpholine L o -
&
HsCO H3CO
o)
/ \ khu ion clorur H.CO c— N o
H,CO C—N 0 3
I\ / N/
H,CO H;CO éo.’
. . ©
trimetozine  + | B _
0,5

Trang 6/10




4.2. Tir mot loai ngo, nguoi ta tdich dugc mot monosaccarit 1a ribozo
c6 cong thic phan tir CsH100s. Bang thuc nghiém, ngudi ta thiy chit nay
c6 cac tinh chat sau:

(i) Khir dugc AgNO3 trong NH; tao ra kim loai Ag;

(i) Lam mat mau dung dich Br;

(iii) Hoa tan Cu(OH),/H,O ¢ nhiét @6 thuong thanh dung dich mau
xanh lam;

(iv) Bi khir hoan toan bdi HI tao ra pentan.

a. Bién luan dé xac dinh cong thirc cu tao mach ho cia ribozo.

b. Viét cac phuong trinh héa hoc xac dinh cAu tao cta ribozo.

c. C6 bao nhiéu dong phan quang hoc c6 cung cong thirc cdu tao
nhu ribozo?

2,0 diém

2x5+2-10 _
=

- Monosaccarit tham gia phan tng trang guong va 1am mat mau dung dich

brom (Br,/H,0) = ¢6 nhom —CHO (-CH=0) trong phan tir (mach cacbon

con lai no va mach ho).

CsH100s —* CH3CH,CH,CH,CH; (pentan)

a. B0 bat bdo hoa ciia phan tir: n = 1

= mach cacbon cua monosaccarit 1a mach khong phan nhanh. 0,25

- Dung dich monosaccarit nay hoa tan Cu(OH), (t° thudng) tao thanh dung

dich mau xanh lam = c6 nhiéu nhém —OH (mdi nhém gin véi 1 nguyén

tir cacbon) canh nhau.

Viy cong thirc ciu tao ciia monosaccarit 1a: CH,OH(CHOH);CHO. 0,25

b. Viét cac phuong trinh héa hoc xac dinh cAu tao cua ribozo.

CH,0OH(CHOH),CHO + 2AgNO; + 3NH; + H,0 ¢ |02

CH,0OH(CHOH);COONH, +2NH;NO; + 2AgJ

CH,OH(CHOH);CHO+Br,+H,0 —— CH,OH(CHOH);COOH + 2HBr 0,25

CH,OH(CHOH);CHO + 12HI —*— CH3(CH,);CH;3 + 61, + 5H,0 0,25

2CsH10O5 + Cu(OH), —— (CsHy0s),Cu + 2H,0 0,25

c. S6 dong phan quang hoc bang 2" (voi n 1a sb nguyén tir cacbon bat ddi

C” ¢6 trong phan tir hop chat). 0,25

ribose c6 3 C~ Vay s ddng phan quang hoc 14 2° = 8. 0,25
4.3. Hoan thanh cac phuong trinh phan mg sau dudi dang ion va | 1,0 diém

dang phan tu:
a. MnOj + CeHp.06 + HY —— Mn?"+ CO, T+ ...
b. Fe,Oy + H" + SO —— SO, T+ ...

Trang 7/10




a. MnOj + CeH.06 + HY —— Mn?"+ CO, T+ ...

I\;IYn +5¢ — I\;Izn x24
0 +4 X5
6C —— 6C + 6x4e
24MnO;, + 5CsH1,06 + 72H" —— 24 Mn?" + 30CO, 1 + 66H,0 0.25
Dang phan tu: 0.2
24 KMnO,, +5CsH1,06+ 36H,S04 ——> 24MnSO,+ 30CO, T + 66H,0+ 12K,SO4. 25
b.Fe,0, + H" + SO —— SO, T+ ...
Fe — > Fe+ (3x-2y).e X2
éﬁ + 2e _>§ X (3x-2y)
2Fe,0y+(3x-2y) SOZ +(12x-d4y)H* ——> 2x Fe +(3x-2y)SOz+ (6x-2y)H,0 0,25
Dang phan tu:
2Fe,Oy + (6X-2y)H2SOs——> XFey(S04)3 + (3X-2y)SO; + (6x-2y)H.0 0,25
Cau 5: (4 diém) , ,
5.1. Dudi day la gian do thé khir chuan (Latimer) cia nguyén to | 3,0 di€ém
Chromium trong moi trudng axit.
Y
‘ -0,91 (V ¢
Cr,02 3B M) s Cret M &
| 0,74 (V) T
a. Tinh cac gia tri X va Y. 1,0 diém
o X oz 091 (V) or
-0,74 (V)
IXE®, , +2xE°,, 0,25
£, = e Ve _ 074 = E°, = 0,41)=X
Cr3%r 3 1 Cra%r ’
0,25
Y
Cr,0/% _133(v) cr3* > Cr
| 0,74 (V) P oz
3xE° , , +3xE°,
Cr,07 Cr .
B Vs /e _ 3x1,33+3x(-0,74) _02050v) =Y 0.25
r,0f %f 6 6
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b. lon Cr** c¢6 bén véi qua trinh ty phan hiy cho Cr** va Cr hay | 1,0 diém
khong? Tinh nang luong tu do Gibbs cua phan ung.
Cr** ——Cr* +Cr (*)
(1) Cr** +1e——Cr* X2 | AG =-nFEJ(E} =E. 0,25
Cr2+
(2) Cr* +2e——Cr x1 AGy =-n,FE} (E; = Cra/ 0,25
Cr
(2)- (1) = cr**-2cr* ——cCr-2cr**
3Cr** —— 2Cr** + Cr ,AG
AG; =AG, - AG’=—-n,FE; +n,FE’ = F(nE’ —n,E;)
AG? = F(1x(-0,4) - 2.(-0,91) = 1,42F > 0. 0,25
— Qua trinh (*) khong tu xay ra (qua trinh d6 bén). 0,25
. , Cr,02 .| 1,0 diém
c. Lap biéu thurc tinh thé khit E cia cap 2 7 3 theo pH (nong
r
d6 ciia dang oxi hoa va dang khir khong thay doi). Xac dinh sy thay doi
cua E tai 25°C néu pH ting 1én 1 don vi.
0,25
Cr,0? +14H" +6.6——>2Cr* +7H,0
c e _RT, _ [CF 0,25
Cr2072%r3+ Cr2072%’3+ nF [Cr OZ—] [H ]14
3+72
E ., =133l oy 1y
vz nF[Crol] [H']
3+
E.., =133- AL CLo SRR
o0/, nF  [Cr,0*] Y
3+
£, =133—Lin L I 1 ﬂ( 2,303.pH)
08 o nF " [Cr,07]
0,25
3+ '
E.oe, =133- —| LT 138, pH
08 o [Cr,0%]
0,25

Néu pH ting 1 1an (don vi) thi E giam.

Cr2072/
cr¥
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5.2. Hinh v& sau mo6 ta thi nghiém diéu ché khi clo trong phong thi
nghiém:

DA Y dac

Béng thm dd Z

| HaSOs dac Ch kho

a. Khi clo thuong 13n nhiing tap chét nao (trir khong khi)?

b. Cho biét cac chat X, Y, Z trong hinh trén. Vai trd cta dung dich Z.
C. Vai tro cua binh dung dung dich NaCl va dung dich H,SO, dac.

d. Viét cac phuong trinh héa hoc c6 thé xdy ra trong thi nghiém trén.

1,0 diém

a. Khi clo sinh ra thuong 1an khi HCI, hoi nuée.

b. Y: HCI dac; X: MnO, hoac KMnQOy; Z 1a dung dich NaOH ngan khong
cho khi clo thoat ra do khi clo ddc.

¢. Hon hop san pham di qua binh dung dung dich NaCl thi khi HCI bj giir
lai, khi Cl; it tan trong dung dich NaCl bao hoa. Hoi nudc va khi clo di
qua binh loc khi (chira H,SO, dac), nude sé bi giir lai, khi clo sach, kho
dugc thu vao binh c6 mau vang luc.

d. Phuong trinh:

2KMnO, + 16HCI —~ 2KCI + 2MnCl, + 5Cl, + 8H,0

HOéC.’ Mn02 + 4HCI —— MnCl, + Cl, + 2H,0

Cl, + 2NaOH —— NaCl + NaClO + H,0

0,25
0,25

0,25

0,25
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