TRUONG THPT CHUYEN PE THI KHAO SAT HQC SINH GIOI CAP TRUONG

NGUYEN TRAI NAM HQC 2023 - 2024
DE CHINH THUC Moén: Héa hoc
(Dé thi nay gom ¢6 10 ciu, 4 trang) Thoi gian lam bai: 180 phiit

Céu 1: (2,0 diém)

1. Nguyén té R thudc chu ki 3. Nguyén tir A c6 céc gia trj ning lugng ion héa nhu sau (kJ/mol)
L |2 Iz Ly Is Is I7 I

1000 2251 3361 4564 7013 8495 27106 31669

a. Viét bd bon s6 lwong tir cua electron “cudi cung” trong nguyén tu nguyén td R (voi quy ude, tir trai

sang phai, ddu cua sé lugng tir tir 13 dwong sang 4m).

b. Mét s6 florua ctia R gém: RF3, RF4, RoF10, RF6. Néu trang thai lai hoa cua R trong cac hop chét trén
va cdu tric hinh hoc cua cac hop chat do.

¢. Hay so sanh va giai thich: goc lién két XRX trong céc phan tir RO>X» véi X 1a céc nguyén tir halogen.
2. Pin mit trdi ché tao tir nguyén t6 X c6 kha nang chuyén nang lugng 4nh sdng mat troi thanh dién ning,
cung cAp cho cac thiét bi trén tau vii tru. X cd cdu tric tinh thé 1ap phuong tdm dién véi canh a cia 6
mang co so bing 5,34 A®. Néu méi 6 mang co s& duge chia thinh 8 hinh 14p phuong con véi canh % thi

c6 thém 4 nguyén tir X chiém 4 tdm cia 4 hinh 13p phuong con. Méi nguyén tir X trong tinh thé lién két
véi 4 nguyén tir X gén nhau nhét bing céc obitan lai hoa sp*. Khdi lwgng riéng ctia X 1a 2,45 (gam/cm?).
a. Tinh phén trim thé tich cia t& bao bi chiém boi cdc nguyén tir.
b. Xac dinh tén nguyén t X.
Liy s6 Avogadro Na = 6,022.10% nguyén tir/mol
C#u 2: (2 diém): M6t phan Gng quan trong tao nén “mu” gdy 6 nhiém méi trudng 1a:
O30 + NOg =020+ NO2x c6 Kc = 6.10% (6 T°C)
a. Néu ndng do cac chit la:
03;:10°M ;NO: 10°M; NO» :2,5.10*M va Oz : 8,2.10”
thi phan (ng c6 ¢ vi tri cian bing & T°C khong? Néu khéng thi n dang dién bién theo chiéu ndo? Tinh
ndng do ciia céc chét khi & trang thai can bang.
b. Trong nhitng ngay néng nuc thi tang ozon bi pha huy nhiéu hay it hon so véi nhitng ngdy méat mé. Biét

céc chét co sinh nhiét nhu sau: AH ?03) =142,7 kJ/mol; AH ?No) =90,25 kl/mol; AH ?NOE) =33,18 kJ/mol
Chu 3 (2 diém): Ham luong cdn trong mau sau khi ubng c6 thé dugce tinh toan theo quy luat ciia dong
héa hoc. Qua trinh loai b etanol khoi co thé duge don gian hoa bing mot chwong trinh déng hoc:
A 5B—E D

Trong d6 A la etanol trong da day, B 1a etanol trong méu, D 1a san phdm oxi héa enzim ciia etanol
trong gan. Qua trinh d4u tién etanol dugc hép thu tir da diy vdo mau theo phén tng bac 1, sau d6 1a phan
ung oxi hoa etanol theo phan ing béc khong.
a. Nhitng san phdm nao duoc tao thanh tir qua trinh oxi hoa etanol trong gan? Viét phuong trinh?
b. Ndng dd etanol trong da day giam di mot nira trong 5 phit. Tinh hing s6 ki?
¢. Phuong trinh ddng hoc tir y (3) ¢6 dang: [B] =[A]u.(l—e"k")—k2t




Trong do, [A]o 12 ndng do ban dau cua etanol trong da day. Néu [A]o = 3,8 g.I”! thi sau 20 gid
khong c6 déu vét ctia etanol trong mau. Tinh hing s6 ko (g.17.h™") 2
d. Sau thoi gian nao ndng dd etanol trong mau s& cao nhit. Tinh gia tri ciia ndng do nay?
Cau4 (2 ﬁiém): Trén 10,00 mL dung dich CH:COOH 0,20 M véi 10,00 mL dung dich H3POs, thu
dugc dung dich A ¢ pH = 1,50.
a) Tinh Cy p, trong dung dich H3PO4 trude khi tron.

b) Tinh d¢ dién li cia CH;COOH trong dung dich A.
¢) Thém tir tir Na2COs ran vao dung dich A cho dén pH = 4.0, thu dugc dung dich B. Tinh sé gam Na2COs
da dung.
Cho biét: H3PO4: pKai = 2.15; pKaz = 7.21; pKas = 12.32;
CH;COOH: pKa = 4.76; CO; + H20 c6 pKai = 6.35; pKaz = 10.33;
Ciu 5: (2 diém): Mot trong nhitng thudc thir ddc trung dé tim ion Pb?* (trong dung dich) 1 NaxCrOa.
Cho biét, két tia PbCrOs mau vang, tan dugc trong dung dich NaOH du; trong khi do, két tia PbS mau
den, khéng tan dugc trong dung dich NaOH. Thém tir tir 0,05 mol Pb(NOs)> vao 1,0 L dung dich X gdm
0,02 mol Naz$ va 0,03 mol NaxCrOs, thu duge hdn hop Y gém phin két tia va phén dung dich (coi thé
tich khéng thay déi khi thém Pb(NO3): vao dung dich X).
a. Tinh pH cia dung dich X.
b. Bing lap luan va danh gia hop li, ching t6 ring, pH phan dung dich ciia Y x4p xi bing 7,0.
c. Tinh [Cr,03] va [Pb**] trong phin dung dich cia Y.
d. Trinh bay cach thiét 1ap so d6 pin dugc ghép boi dién cuc chi (Pb) nhing trong hén hep Y va dién cuc
hidro tiéu chuan.
Cho biét: pKaim2s) = 7,02; pKazmzs) = 12,90; pKaimcros- = 6,50; E%p2+pe =—0,126V

2Cr04* + 2H" == 2Cr0# + H:0 K=3,13.10"

Pb** + H,0 ==== PbOH* + H* 1g°B, = 1g*Brsomy+ = -7,80

Pb* + 2H20 === Pb(OH)aag) + 2H" g’ B, = Ig*Brscom2 = -17,20

BB 331,00 === PU{OH]}. + SH' lg' B, = lg*Bpsoms-= -28,00
v&i pKa = -1gKa; pK, = -lgKs; & 25°C: 2,303RT/F = 0,0592V.
Ciu 6 (2,0 diém): Cho so dd chuyén hoa sau:

N

X7 ‘g X7 &N

NaOH T(,:() HCIO

Céc chét tir X2 dén Xo 13 céc hop chét ciia nguyén t6 hoa hoc A. X1 1a don chét ctia nguyén t5 A. Mot
s0 tinh chat cua X1, X2, X3, X7 duoc théng ké ¢ bang sau:




Chat | Mau sic Tinh tan (dung | Mdi trueomg dung dich chit | Nhiét do Nhiét dp
moi nuérc) (dung mdi nwérc) nong chay soi

X1 |Khéngmau | It tan Trung tinh Bl -196°C

X2 Khéng mau | Tan tét Bazo -78°C -33°C

X3 |Khoéngmau |Ittan Trung tinh -164°C 15290

X7 Mau xanh Tan tot Axit -102°C 4,5°C

Xac dinh céc chat tir X1 dén Xs. Viét cac phuong trinh hoa hoc xay ra.
Céu 7 (2 diém):
1. Sir dung quy tic Cram (hodc Felkin-Anh) di dodn cdu tric sin phdm chinh va giai thich ngin gon.

o H, OH HO, H
Ph o) Ph_ NS Ph. NS
\l)j\c:—la & BHY{ ——— CHy + CHa
CH, CHs CH,

2. Naphtalen khong c6 mau va khéng phan cuc (momen luéng cuc = 0D). Con azulene thi ¢6 mau xanh
dwong thAm va phin cuc (momen ludng cuc = 1.08D, do phan cuc giéng nhu HCI). Giai thich quan sat

naphthalene azulene

nay.

3. So sanh tinh acid cua cac cap chét sau:
a) Al A2 b) CHF; va CHCl;

|o 0 o 0
H/J\<“\H Hac/ﬂ \Se‘\cm
H H H H

4. Hay giai thich sy khéc nhau trong hai phan tng sau:

o) HO  OH % Ho__OH
e e

Ciu 8: (2,0 diém) Dé xuét co ché cho cac phan ting sau:

a. o)
AN O
EtONa
EtOH
o O

g,




b.
H5S0; R
E@ - g? - Qf,
s} O 0

= I i

| KOH, H,0,
Q OH MeOH, 0 to 15 °C 0
HO
d. 2 Ph
PhSH
{ \ s N
Br  “pn L
N N

(0]

SPh

Chu 9: (2,0 diém) Hop chat quang hoat A c¢6 cong thirc phan tir C7H 203 dé dang bi thity phén trong axit
loang cho B (C4HgOs). B tac dung vai lugng du HIO4 thu duge C (C3HsO2) va HCOOH. Dun néng A véi
HCHO trong sy cé mat ciia K2CO3/MeOH thi A s€ chuyén thanh D (CsH1¢04) khong quang hoat. Trong
TsOH/EtOH thi D ndm cén bing véi ddng phan cdu tao E c6 tinh quang hoat. Thiy phan D trong méi
trudng axit loang thu duge F (CsHi204). Khi bi oxid hoa bang lwong du HIO4 thi 1 mol F sé tao thanh 1
mol G (C3HsO3) va 2 mol HCHO. Hiy x4c dinh céu tao céc chat chua biét.

CAu 10: (2,0 diém) Céc hop chét carbonyl 1a nhimg ngudn gia tri d6i véi tong hop hitu co béi ching
phan tmg duoc v6i nhidu hop chit khac nhau, thudng thi cé d6 chon loc. Trong so 6 phan tng dudi

déy, mot sd phan tmg di tir buthyl alcohol (1) da dugc mé ta:
i)

N

Nac|02
DMP NaHzpo,.‘ M93CCOC|‘_
iPr” OH - B c
- \ 0B(cHex), lMeNHOMe
PH3PMeBr \f’l\/\cz o
n-Buli
b - _Me
E iii) G |Pr/lLtl¢
CQHV;C!O", 4 OMe
m-CPBA
5 OH NaBH, l MeLi
F NG o,
2 P~
OH OH
5
iPr cl
3

HET

a) Biéu dién cac céu tric A dén G.
b) Dua ra mot phuong an kha thi
dé i) téng hop truc tiép B tir butyl
alcohol. Hop chit F [a mot
epoxide.

¢) X4c dinh tac nhan ii) cin dé
tong hop diol 2 va téc nhan iii) dé
chuyén hoa diol 2 thanh A. Goi tén
phan ing cua diol 2 thanh A.

(Goi y: Hop chitiii) c6 chira mot
nguyén tir halogen & s6 oxid héa
cao nhit).

d) bBé xuat diéu kién phan {mg iv)
cho phan mg cia D thanh 5.




TRUONG THPT CHUYEN PE THI KHAO SAT HQC SINH GIOI CAP TRUONG
NGUYEN TRAI NAM HOC 2023 — 2024
HUONG DAN CHAM

(Dé thi nay gom cé 10 ciu, 4 trang)

Mon: Héa hoc

Thoi gian lam bai: 180 phut

Ciu 1:
1. Nguyén t& R thude chu ki 3. Nguyén tir A c6 cac gia tri ning lrgng ion hoa nhu sau (kJ/mol)
Iy I I3 I4 Is Is I7 Ig
1000 2251 3361 4564 7013 8495 27106 31669

(a) Viét bo bdn sb lwong tir cia electron “cudi cling” trong nguyén tir nguyén to R (véi quy ude, tir
trai sang phai, déu cua sb lwong tir tir 1a duong sang am).
(b) Mot s6 florua cia R gdbm: RF2, RF4, RoF10, RFs. Néu trang thai lai héa ciia R trong cac hop chit

trén va cau tric hinh hoc cua cac hop chat do.

(c) Hay so sanh va giai thich: goc lién két XRX trong cic phan tir RO>X> véi X 14 cic nguyén tir

halogen.

(a) P6i voi nguyén to R:

i+l

: | chl i
So sanh céc ti s ta thdy —L 1én hon céc ti 56 }—“ khac nén R thudc nhom VIA,
i 6 i

nén R 1a lvu huynh (S)
B6 bdn s6 luong tir cua S 1a: n=3; I=1; m=+1; s =-1/2

0,5

(b) Cac florua cta R 1a : SF», SF4, S2F10, SFs.
+ SF; ¢6 cau tao kiéu goc; S lai hoa sp?
+ SF4 ¢6 céu tao kiéu bap bénh; S lai héa sp’d.
+ S2F 10 ¢6 cAu tao kiéu bat dién léng vdo nhau; S lai hoa sp’d?
+ SFs c6 céu tao kiéu bat dién; S lai hoa sp’d®

0,25

(c) + Phan tir SO2Xa ¢6 cdu tao tir dién, nguyén tir S lai hoa sp

+ S tao lién két d6i S = O v6i 2 nguyén tir O, tao lién két don S — X véi 2 nguyén tir X,
mat do electron & lién két d6i S = O 16n hon & lién két don S — X.

+ T F dén 1, dd 4m dién giam din nén mat do electron cang & xa nguyén tir phdi tri X,
cang gén trung tim S

Do @6, goc lién két OSO tang dén tir F dén I, nguoc lai, goc lién két SXS (giam) dan tir F
dénT, co nghia la goc lién két FSF < CISCl < BrSBr < ISI (phéi to ¢c6 do am dién lon,
goc lién két nho)

0,25

2. Pin mat trosi ché tao tir nguyén t6 X c6 kha ning chuyén ning lwong 4nh sing mit troi thanh dién ning,
cung ¢ip cho céc thidt bi trén tau vii tru. X ¢6 cdu trc tinh thé 1ap phuong tdm dién véi canh a cta 6

mang co sO bing 5,34 A°. Néu mdi 6 mang co s& dugc chia thanh 8 hinh 1ap phuong con véi canh %

thi c6 thém 4 nguyén tr X chiém 4 tdm cua 4 hinh 1ap phuong con. Mdi nguyén tit X trong tinh thé




lién két véi 4 nguyén tir X gin nhau nhét bing céc obitan lai hod sp®. Khdi luong riéng cia X 14 2,45

(gam/cm?).

a. Tinh phan trdm thé tich cta té bao bi chiém boi cac nguyén tir.
b. Xac dinh tén nguyén t6 X.

Liy s Avogadro Na = 6,022.10% nguyén tit/mol

1,0

O mang co sé Hinh ldp phirong con cé nguyén tit X o tdm

: ] 1
S6 nguyén tir trong mgt 6 mang co so la: S.g + 6.5 + 4 =8 (nguyén tir)

0,25

Xét mot hinh I4p phuong con bt ki ¢6 tim la nguyén tir X (ching han hinh 1ip phuong con
1). Theo qui wéc nguyén tir & tim cua hinh l4p phuong con tiép xtc véi 4 nguyén tu ¢ dinh cua
hinh nay va chung dugc coi la c6 dang hinh céu Taco:

AC=4r= VAB? +BC® = (ﬁ) af:#
a3

=r=—
8

e 321: a\/— J3na’

3 8) 16

; ; R 4
- Thé tich cua 8 nguyén t&: Vnr = 8.5 s

- Thé tich ciia mot 6 mang co so :
Vit =23
=> Phan trim thé tich cua té bao bi chiém bai cic nguyén tir [

na’\3
v
INT 100%=—18  100% = ‘F‘ZM 100% = 34%

T a

0.25

Khéi lwgng ctia 1 6 mang co s la

My

myt = (gam)

A

my; _ 8My

ﬁ G 3.3 'NA

a’dN, (534.10°%)%.2,45.6,022.10*
gt 8

= Viy X la silic (Si)

= Khoi lugng riéng cua X: d=

= Mx =

= 28,083 gam/mol

0,5




Ciu 2 (2 diém): Nhiét hoa hoc — cin bang hoa hoc.
Mot phén ing quan trong tao nén “mu” gy 6 nhiém maéi truong 1a:
O3 + NOg =020+ NO:zgg ¢6 Kc =6.10** (¢ T°C)
a. Néu ndng do cac chit la:
03:10°M ;NO: 10°M; NO; :2,5.10*M va O, : 8,2.103
thi phan {ng c6 & vi tri can bang & T°C khong? Néu khong thi n6é dang dién bién theo chidu nao? Tinh
nong do cua céc chét khi ¢ trang thai can bing.
b. Trong nhitng ngay nong nyc thi ting ozon bi pha huy nhiéu hay it hon so v&i nhimg ngdy mét mé. Biét

. 0 0
céc chat c6 sinh nhiét nhu sau: AH (¢, ) = 142,7 kJ/mol; AH ?Nm =90,25 kl/mol; AH (no,) = 33,18 kl/mol

a. Xéttisd néng do cac chat : 0,5
C(.J ‘C'\’O S a ’ % - L . A ~ A . dlém
——= =2,05.10" <K¢ — Phan ting dién bién theo chiéu thuin cho dén khi dat

s

dwoc gia tri Ke ( ndng do cia Oz, NOz ting; ndng do cia Oz, NO giam)

| diém
O3, + NOg =1 1 + NO2 w
& 10°¢ 10 8.2.107 2,5.10
pr  (10%x) (10%x)
[] X (0,9.10°+x) (8,2.10% +10%-x) (2,5.10% +10°-x)
Vi K rét 16n nén gia st x << 10°M
8,201.10 3.2,5_1.10 s C6.10% = x =3.8.10% <<106
x.0,9.107°
Viy [03] = 3,8.107¢M; [NO] = 9,0.10°M;
[02] = 8,201.10°M; [NO,] = 2,51.10*M (1,004)
b. Hiéu (g nhiét cua phan tng: A H® =0+ 33,18 — 142,7 - 90,25 0,5
=-199,77kI <0 diém

Phan ng toa nhiét
Khi nhiét d khong khi ting 1én can bang chuyén dich theo chiéu nghich
Tang ozon bi pha huy it hon so v&i ngay méat mé

Ciu 3 (2 diém): Dong hoa hoe — Toe d6 phan {mg
Ham luong cn trong méu sau khi udng cé thé dugc tinh toan theo quy luit cua ddng hoa hgce. Qua trinh
loai bo etanol khéi co thé dugce don gian héa béng mot chuong trinh dong hoc:

ARt D)

Trong do A 14 etanol trong da day, B 1a etanol trong mau, D 1a san phim oxi héa enzim cta etanol
trong gan. Qué trinh dau tién etanol dugc hép thu tir da day vao méu theo phan trng bdc 1, sau d6 1a phan
mg oxi hoa etanol theo phan ung bac khong.

a. Nhirng san pham ndo duge tao thanh tir qué trinh oxi hoa etanol trong gan? Viét phuong trinh?
b. Néng dé etanol trong da day giam di mot nira trong 5 phit. Tinh hing s6 ki?




¢. Phuong trinh dong hoc tir v (3) cd dang: [B]=[A}ﬂ.(1—~e’k*')-k2t

Trong do, [A]o 1a Llf)ng d6 ban dau cia etanol trong da day. Néu [A]o = 3,8 g.I”! thi sau 20 gid

khong c6 déu vét cia etanol trong méau. Tinh hing s6 k2 (g.1"".h™") ?

d. Sau thoi gian ndo ndng dd etanol trong mau s& cao nhét. Tinh gia tri ctia ndng do nay?

Ciu Hudng dan cham Diém

3 | a. (0,5 diém) Etanol bi oxi hoa thanh andehit axetic, va sau d6 thanh axit axetic:

CH:CH20H + [O] — CH3CHO + H20
CH3CHO + [0] — CH3COOH

b. (0,5 diém) Hang s6 tbc do cua phan tng bic nhat lién quan dén chu ki ban ri theo

quan he¢:
k= '[“2 =12 _ g 14 phirt=83 1!
112
c. (0,5 diém) Néu nong do ctia B bang 0 thi:
k, = L (1{— €, [‘il" = 3;08 =0,19 g17h™ “

d. (0,5 diém) Néng db toi da cua B 1a khi d[B)/dt = 0. Tir phwong trinh dong hoc & 2,
diéu kién nay twong duong véi cac didu kién sau: 0 =ki[A] - k.
Néng dd [A] duoc xéc dinh boi dong hoc cua thi tir dau tién: [A]=[A],e™,
Tirday: ¢~ = lln kAl =-—Lh~{§’—§2§£§J= 0,61 h =37 phut
k, R Egeligag

Nong db etanol trong méau cao nhat: [B],_=3,8.(1-e™*%?)-0,19.0,62=3,7 g1

Ciu 4 (2 diém): Cén bang trong dung dich (axit-bazo, két tua, oxi hoa khrr).

Trén 10,00 mL dung dich CH3COOH 0,20 M véi 10,00 mL dung dich H3POs, thu duge dung dich A ¢
pH = 1,50.

a) Tinh Cypo, trong dung dich H3PO4 truge khi tron.

b) Tinh d¢ dién li cia CH3COOH trong dung dich A.

¢) Thém tir tir Na;COs rdn vao dung dich A cho dén pH = 4.0, thu dugc dung dich B. Tinh sb gam Na>CO3
da dung.

Cho biét: H3PO4: pKai = 2.15; pKaz = 7.21; pKas = 12.32;

CH3COOH: pKa =4.76; CO2 + H20 c6 pKai = 6.35; pKa2 = 10.33;

HUONG DAN CHAM Piém
a) pHa = 1,50 = Khong cén tinh dén su phén li cua nude. 0,5
Céc qua trinh xay ra trong dung dich A:
HiPOs e H= 4 HPOL Ka = 1025 (1)
CH;COOH —=H* + CH3COO" K =102 )
H:POs ——H' + HPO4> Ka=10"% (3)
HPO/+ ——H" + PO/ Ka3 = 101232 (4)




Vi Ka1 >> Ki >> Kaz >> K3 nén pHa dugc tinh theo (1):

HPO; —=2 H' + HPOs Ka=10%5 (1)
[ 05C—10"% 101 1t
1 o
05c-105 0 3
= Cyip0,= € = 0,346M
b) CH;COOH ——=H" + CH3;CO0" Ka=10%7  (2) 0,5
0 (0,1-x) 1oL X
10%x g
(0,1 -x)
= x=5,49.10° M = Qg coom =ﬁz—'10—'.100 =0,055%
¢) Tai pH = 4,00 ta co: 0,5
[HPO7) - Ko o i [H,PO;] 088
[H,PO,] [H'] 107  [H,PO;]+[H,PO,]
[HPOiH] K, 10 A1 B =
= = =10""" = [HP <<[H,PO
[H,PO;] [H] 107 RO TSR
[CHCOO] " K, 107" 2 [CH,CO0"] 0,148
[CH,COOH] [H'] 10  [CH,COO™]+[CH,COOH]
Twong tu:
i -10,33
[[}fgé_]] = '?04 <<1=[CO¥"]<<[HCO;]
5 3
- -6,35
[1[2203]] = 1100 —— <<1=[HCO;]<<[CO,]
2
Nhur vay. khi trung hoa dén pH = 4,00 thi chi c6 14,8% CH3COOH va 98,6% nac 1 ciia HsPOs | 0,5

bi trung hoa, con COs* phan tng voi H' cua 2 axit tao thanh CO..
2H3P04 + CO3* — 2H2POs” + CO2 + H20
CH;COOH + CO3* ——2 CH3CO0O" + COz + H20
Vay:
05 0,5.(14,8%.1 ¢y coon + 98,6% 1y 5o, )
=0,5.20.107(14,8%.0,1+ 98,6%.0,173)
e 1,85.107 (mol) = My, o, =0,1961(gam)

Ciu 5: (2 diém) Mot trong nhirng thudc thir dic trung dé tim ion Pb*" (trong dung dich) 1 Na;CrO4. Cho
biét, két tua PbCrOs mau vang, tan dugc trong dung dich NaOH dur; trong khi do, két tua PbS mau den,
khéng tan duge trong dung dich NaOH. Thém tir tir 0,05 mol Pb(NOs)2 vao 1,0 L dung dich X gdm 0.02
mol Na:S va 0,03 mol NaxCrOs, thu dugc hon hop Y gém ph?m két tua va phf‘m dung dich (coi thé tich

khong thay déi khi thém Pb(NO3); vao dung dich X).




a. Tinh pH cta dung dich X.
b. Bang lap ludn va danh gia hop li, chimg t6 ring, pH phén dung dich cta Y xap xi bang 7,0.
¢. Tinh [Cr,027] va [Pb*] trong phan dung dich ctia Y.
d. Trinh bay céch thiét lap so do pin dugc ghép béi dién cuc chi (Pb) nhung trong hén hop Y va dién cuc
hidro tiéu chuan.
Cho biét: pKainzs) = 7,02; pKaxnzs) = 12,90; pKaicros- = 6,50; E®pb2+py =—0,126V
2Cr04 + 2H" === 2Cr,0+ + H:0 K=3,13.10"

Pb* + H,0 === PbOH' + H' g5, = lg*Brocory+ =-7.80
Pb>" + 2H20 === Pb(OH)2ae) + 2H' g’ B, = lg*Bescom2=-17,20

Pb* + 3H,0 === Pb(OH); + 3H" lg' B, =; 1g*Bpooms)-=-28,00
v&i pK, = -lgKu; pK; = -lgKs; & 25°C: 2,303RT/F = 0,0592V.

Ciu Huéng din cham Diém
5. | a. Céc qua trinh xay ra trong dung dich X:
$* + H.0 === HS™ + OH" Kp1 = 107! (1)
HS™ + H,O === H,S + OH"~ Ke2=10%%  (2)
CrO}” + H,0 =—= HCrO, + OH" Ke=10"%0  (3)
Chui y: Ky cuia (3) tinh duge tr pK, ciia HCrO4™ va Kyw(H20).
H,0 === OH- + H* K= 10" 4) 0,54

So sanh cac can bang (1), (2), (3) va (4) ta co:
Kui. Co >>Ke2. C . > K. CO .. >> Ky nén pHx dugc tinh theo (1):

-
8+ H0 HS- + OH- Kp1 = 1071 (1)
[ 003—x X X
—[OH]=x=0,0166 (M) — pH=12,22.
b. Pb* + S — PbSY
0,05 0,02
171 Sa
Pb?* + CrO* — PbCrOs¥
0,03 0,03

Trong hén hop Y, phan két tiia gdm PbS va PbCrOs; phin dung dich gdm Na* va NO; 0.53

. T cdn bang, ta co:

2Cr0} + 2H* == Cr,0] + H:0 Ki=3,13.10"
2H,0 =—= 2H' + 20H" (Kw)>=107%8
—2Cr0; +H,0 === (Cr,0] + 20H" K;=3,13.10"

3 e * » A X 2 ok - -
Vi 1'{;;(1:,“}04 ) > Bgppgy vavi B,>>"B,>>" 3, nén trong hén hop Y chu yéu xdy ra céc

cén bang:




PbCrOs =—= Pb?* + CrO>” Ks= KS(PbCr04)= 1071370 (5)

S S (vo6i S 12 do tan ctia PbCrOs trong Y)
- Pb¥ + H,0 === PbOH' + H*  "B=107% (6)
CrO;” +H,0 === HCrO; + OH~  Kp=10"% (7a)
2Cr0)” + H,0 =—= Cr,0¥ + 20H- K,=3,13.10" (7b)
H20 OH- + H' Kw=10"1 (8)

Vi K =3,13.107"* nho, nén chp nhan b6 qua qua trinh (7b).
So sanh céc can bang (6), (7a) va (8) ta thiy:

#ﬂl ) Su =, *ﬁ] }K§ = 10«-%4,65 ~ Kb. SO s Kb. ’K, e ]0—14,35 ~ KW= ]0——]4
(v&i So 13 @6 tan ctia PbCrO4 trong nude khang ké céc qué trinh (6), (7a) va (7b)), do dé,
c6 thé coi kha ning cho, nhin proton clia cac cdu tir trong hon hop Y gin nhu twong
dwong nhau, vi vdy pHy =~ 7,0.
Chu y:
Viéc kiém tra cho thfiy o pH=7,0:
[BBOH) ] - B, 10" o . [PbOH).] | Pl

== o) - s e — LJI
[Pb™] B i e i e -

nghia 14 viéc tinh todn bo qua su tao phitc Pb(OH)2aa) va Pb(OH); 12 hop 1.

¢. Tinh [Cr207*] va [Pb*'] trong phan dung dich cua Y:
Tai pH = 7,0 thi:

[Cr,037]=3,13.10" [ CrO” P.[H'P=3,13.[CrO;
Mt khic: [ CrO} ] + [HCrO;] +2[C50T" ] =§
Gia st [Cr,02" ] << [CrO3 ] thi: [CrO¥ ](1 + K'.[H']) =8
S

& - [E0] S (a)
1+K.'[H']
Lai c6: [Pb2] + [PbOH'] = S
— [Pb™]= ;H (b)
1+ BJH]

Tir (a) va (b)
— S= \/Ks.(I + *BI.[H+] & ,K;l [H']), thay c4c gid tri hing sb vao thu dwoc

S =1,74.10~7 (M)
Thay gi4 tri S vao (a) ta c6: [CrO4*] = 1,32.107 (M)

— [Cr074] =3,13.[CrO; I =3,13.(1,32.107Y = 5,45.107 (M)

[Cr207%7] << [CrO3" ] (théa man gia thiét dat ra ban dau!)
Tir (b), ta cé: [Pb**] =1,51.1077 (M)

0,54




d. Vi trong hén hop Y qué trinh phan li cua PbCrOs 1a chu yéu, nén:

7 5 0,0592
Emm=E =E +

PbCrO, /Pb, CrO2™ Pb>/Pb Pb>* /Pb

lg[Pb*']=-0,328 (V) < Ezm ;

HZ
¥ 5 5

do d6 dién cuc Pb 12 anot, dién cuc hidro tiéu chuan la catot. Vay so do pin:

(=) Pb | PbS, PbCrO4 | Na* 0,1 M, NO;0,1 M || H" 1,0M | Ha(p=1bar) | Pt (+)
1. Chii thich: Néu hoc sinh ghi H2 (p = 1 atm) van cho du diém.

=0

0,5d

Ciu 6(2,0 diém) Cho so do chuyén hoa sau:

Céc chét tir X2 dén Xo 14 céc hop chit cua nguyén t6 hoa hoc A. Xi 1 don chit ciia nguyén to A. Mot

sb tinh chét cua X1, X2, X3, X7 duoc théng ké & bang sau:

Chét | Mau sic | Tinh tan (dung | Mdi trwomg dung dich chat | Nhigt d¢ Nhiét d¢
moi nudc) (dung mdi nuérc) nong chay s0i
X: |Khéng |Ittan Trung tinh -210°C -196°C
mau
X2 Khéng Tan tot Bazo -78°C -33°C
mau
X3 |Khong |Ittan Trung tinh -164°C <1529¢:
mau
X7 |Mau Tan t6t Axit -102°C 4.5°C
xanh
Xac dinh cac chat rir X1 dén Xo. Viét cic phuong trinh héa hgc xay ra.
Xi: N; Xz2: NH;3; Xa: NO;
X4: HNO3; ; Xs: NH4NOs3; ’ Xs: N20; 0,9
X7: N2Os; Xs: NaNOg; Xo: AgaN20s.

Phuong trinh héa hoc:

o No (k) + 3H, (k) &= 2NH, (k).

2. 4NH; + 50; —— 4NO + 6H;0.
3. 2NO + 3HCIO + H20 — 2HNO; + 3HCI
4, HNO; + NH3z — NH4NO:s.

5. NHsaNO3; —— N»0 + 2H:0.
6. N20 + CO — COz +Na.

1,1




7.N; + 0, —— 2NO.
8. NO + NO2 — N:0;.
9. N20s + 2NaOH — 2NaNOQO: + H20.
10. 2NaNO: + 2AgNO; + 4Na/Hg + 2H,0 — AgaN>0; + 2NaNO; + 4NaOH + 4Hg
11. AgeN,O; + 2HCl — N»0 + 2A¢gCl + H20.
Ciu 7 (2 diém)
1. Str dung quy téc Cram (hodc Felkin-Anh) du doan cdu tric sin pham chinh va giai thich ngin gon.

- H,_ OH Ho,_ H
Ph (2] Ph = Ph 5
\ACHQ * BH4 R CH3 + CHs
CHy CHy CH;3

2. Naphtalen khong c6 mau va khéng phin cuc (momen ludng cyc = 0D). Con azulene thi ¢ mau xanh
duong thAm va phan cuc (momen ludng cyc = 1.08D, d§ phan cyc gidng nhw HCI). Giai thich quan sat

nay.
CO

naphthalene azulene

3. So sénh tinh acid ciia céc cap chit sau:
a) b) CHF; va CHCl3

] Ho._CH
0 HO_ OH




Y No6i dung Diém
1 0,5
P P HO, C¥s
f H%@EH" e LA :2 :H:'% ph“l H
- ‘.‘ N CH;
0 : &
Ph R L i
“1'”3 CHy a5
b L 18
Ph CHy
\‘%BHA
Céu dang trén 1a ciu dang wu tién hon, cdu dang bén dudi kém bén do ¢6 tuong tac che
khuét gitta 2 nhém Metyl nén hwéng bén trén 13 huéng tan céng chinh.
2 Su khéc biét gitta naphtalene va azulene xuit hién badi cac dang céng hudng khic nhau cua | 0,5
mdi phén tr. Naphtalene khong ¢6 dang cfng hudng mang dién tich ndo, nhung azulene thi
c6 nhidu dang v6i sy tich biét dién tich (mét trong sé d6 dugce bicu dién dudi day).
naphthalene J
Co —Oy—
7 =]
azulene
Ca hai vong azulene déu 1a hé thom 6e ¢ cic dang tiéu phan mang dién, do d6 n6 c6 mot
ludng cyc nhu minh hoa dudi day:
T
EC
3a Céc axit cacbon nay cho anion ma dt (-) chd yé’u trén oxi. Dién tich (-) déu duoc gidi toa trénca 2 0,25
nhém cacbonyl. A; ¢é lyc axit manh nhét trong nhém nay vi 1a dang cacbonyl don gian, xeton A2
c6 nhdm CH3 tao hiéu (ng siéu lién hop ddy vao lam giam hiéu qua giai toa dt (-)
o o e 0 o
4 ] | ‘
-~ ,_‘yéi“_ - v .w'gi\ ‘-:3”&“.. R o ’g‘»
% R e 23 & “'z" ”
H H H H
3b Tinh acid: CHCI3 (pka=24) > CHF3 (pka=32) 0,25

Do @6 4m dién ca flo 16n hon nhiéu so vdi clo nén F3C- dugc dy doén 1a bén hon nhiéu
$0 v6i din xuit clo twong tmg, va CHF3 ¢ thé ¢6 lyc acid manh hon CHCI3 rat nhiéu. Tuy
nhién, thue té thi CHCI3 ¢6 luc acid ién hon, do CI3C- duge bén héa boi su giai toa dién
tich 4m trong cic orbital d cta clo. Trai lai, nguyén tir flo khéng c6 orbital d nén F3C- kém
bén hon nhiéu




O trong hé bicyelic viéc chuyén trang thai lai hoa & carbon C=0 tir sp? sang sp’ dan t6i sy
giai phong phan ndo sirc cing goc ¢ vi tri nay.

0,5

Ciu 8: D¢ xuat co ché cho cac phan ng sau:

d. O
AN o)
EtONa
EtOH
o) O
b
.10
:P H,S0, \ Qé
I: s i . + |
i
Y
0 0 0
e i
| KOH, H,0,
Q OH MeOH, 0 to 15 °C 0
HO
d o) Ph
PhSH
=
~
a 0,5
b 0,5




o
g m—
Ph
— e — (%, =
N SPh
H H
@

oH Ph
LN
' i =
O W SPh ﬁ/ o

H
Ph Ph Ph
Ph i
38 2 :
5 OH [ H e L
| p— SR —_— E
A8 @, ®, . A
Ni- eeh N s N s N7 “seh

‘?";\ . /
o +
P H
LV : J
OH C..H S
o o 0,5
- g oY
Wi, = e
H s o
X
Hot! N \W
e O
fi B JQ’C
~ 158 S/:% <l Hi g
. tP'O\ e — L o
‘e Hooo W/ \,x
S o
0
H H
D/\/LR;' ~,H o° work-up ]&,H o
N N
< -
q 0,5

Cau 9: Hop chit quang hoat A c6 céng thirc phan tir C7H203 d@ dang bi thuy phan trong axit lodng cho
B (C4HsO3). B tac dung véi lugng du HIO4 thu duge C (C3HsO2) va HCOOH. Pun néng A véi HCHO
trong sw c6 mit clia K2CO3/MeOH thi A s& chuyén thanh D (CsH604) khong quang hoat. Trong
TsOH/EtOH thi D ndm cén bang véi dong phan céu tao E c6 tinh quang hoat. Thiy phan D trong moi
trudng axit lodng thu duge F (CsHi204). Khi bi oxid hoa bing lwong du HIO4 thi 1 mol F sé tao thanh 1
mol G (C3HgOs3) va 2 mol HCHO. Hay xac dinh cu tao cac chit chua biét.

9

Dua vao phén cit chat B (C4HsOs) bang HIO4 thu dugce duge C (C3Hg02) va
HCOOH thiy trong B phai ¢6 nhom -CH(OH)-CHO. Tic 1a B chi c6 thé 14 2,4-
dihydroxybutanal va A 1a ketal tao thanh tir B va acetone

1,0




(\‘/CHO (YCHO

OH OH 0 0}

X

B A

Nhu vy cc phan tmg xay ra theo so do sau:

CHO OH OH
O(I K,CO:/MeOH (\ECHO K,COy/MeOH (\L,OH Tsoy H A
Pay HCHO 0.0 HCHO 0,0
A K Canizzaro ,>< D OH 0><
lH;O*
OH
(YO JHCHO
OH OH OH OH
OH

0,25x4

Ciéu 10: (2,0 diém)

Céc hop chit carbonyl 14 nhitng ngudn gia tri d6i vdi tong hop hitu co béi chiing phan tmg duoc véi
nhiéu hop chét khac nhau, thuéng thi ¢ dé chon loc. Trong so dd phan tng duéi day, mot s phan (g

di tir butyl alcohol (1) da duge mé ta:

i)
%
Naclo,
DMP NaH,PO, Me;CCOCI
iPr” “OH > A > B -
5 . 0B(cHex), lMeNHOMe
%,
PH;PMeBr S, = cl
n-Buli \ 0
- iii) G iPr)LN"Me
CsHy,ClO, 4 (I)Me
m-CPBA
" OH NaBH, l MelLi
A iPr/l\/OH o-M. o b

OH OH
5
iPr Cl
3

a) Biéu dién céc cau tric A dén G.

b) Pua ra mdt phuong én kha thi dé i) tong hop truc tiép B tir butyl alcohol. Hop chit F 1a mét epoxide.
¢) Xac dinh tac nhén ii) cin dé tong hop diol 2 va tac nhan iii) & chuyén hoéa diol 2 thanh A. Goi tén
phan tng cua diol 2 thanh A. (Goi ¥: Hop chit iii) ¢ chita mot nguyén tir halogen & sd oxid hda cao

nhét).
d) D& xuat céc didu kién phan ng iv) cho phan g ciia D thanh 5
Huéng din chim:




a) 1,0 diém b) 0,5 diém ¢) 0,25 diém d) 0,25 diém

Hudng dan
a)
H OH 0
II"r/l§ 0 iPr"gO

A B

0
"LOJ\'/ IPr’LO
c D
.0 (o} o

iPr
iPrS iPTN IP,WN
E F G

b) i: oxid hoa vdi KzCr207, H2S04 lodng (phan (mg oxid hoa Jones),
hodc vdi CrOz, H2S04 lodng, acetone hodc vdi KMnOa

¢) ii: Acid (H30*) hodc base (OH') dé md vong epoxide.
iii: Phéan cat periodate vdi NalOa.

iv: Ethane diol, H*
d)



