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TRUONG THPT
Chuyén Nguyeén Trai

Pé thi nay gom 2 trang, 10 cdu

Cau 1. (2,0 diém)
Cho phan tng:  SO2Cl2 k) > SO2¢ + Cl2
Ngudi ta tién hanh nung néng 0,1 mol SO2Cl & 600K trong binh phan tng c6 dung tich 1 lit khong dbi va do ap
suat cta hdn hop céac chat trong binh theo thoi gian thi thu dugc cac s6 liéu thuc nghiém sau:
t (gio) 0 1 2 4 8
P (atm) 4,92 5,67 6,31 7,31 8,54
1. Xac dinh bac cua phan Gng.
2. Tinh hang s6 tbc do va thoi gian nira phan tmg & 600K.
Cau 2: (2,0 diém) Tinh thé ReO3 thudc hé 1ap phuong, trong d6 ion Re®* chiém cac vi tri dinh caa hinh lap
phuong, ion 0% chiém vi tri trung diém tat ca cac canh cta 6 mang.
Biét ban kinh: 0> = 0,126 nm, Re® =0,061 nm. Nguyén tir khdi: O =16; Re = 186
1. Hiy v& mot 6 mang co so cia tinh thé ReOs, tinh s6 nguyén tir Re va O trong mot 6 mang va khdi luong
riéng cta tinh thé ReOs (gam/cm?®)
2. Cation Li* c6 thé xdm nhap vao mang luéi tinh thé ReOs & ngay nhiét d6 phong. Cation Li* ¢6 kich thudc
16n nhit bang bao nhiéu dé khi xdm nhap vao mang lu6i tinh thé ReOs khong 1am thay ddi kich thudc cta 6
mang tinh thé ?
Cau 3: (2,0 diém) Dung dich X gom acid oxalic HoC204 0,1M va axit yéu HA. Bé trung hoa 10 ml dung dich X
can 25 ml dung dich NaOH 0,12M.
a. Tinh ndng d6 mol HA trong dung dich X.
b. Tinh pKa cia HA biét do dién li cia HA trong dung dich X 12 3,34.102%.
Cho H2C204 ¢6 pKa1 = 1,25; pKaz2 = 4,27
Cau 4. (2,0 diém)
1. Viét cdu trtic 1ap thé va cho biét cac dang dong phan cé thé co cua ion phirc [Co(NHz)2(en)Cl2]*.
2. Xét hai phtrc cua cobalt sau:

Phirc chat Dang hinh hoc | Ning lugng tich Ao (kJ/mol) | Tir tinh
[CoFe]* phirc bat dién 156 chat thuan tir
[Co(NH3)e]** phuc bat dién 265 chat nghich tir

Hay phan tich ciu triic va tinh chat cta 2 phirc trén theo phuong phap VB va phuong phép truong tinh thé.

Biét Zco = 27, nang luong ghép dbi electron P =210 (kJ/mol).

Cau 5. (2,0 diém)

1. Nguyén tir a-H canh nhém carbonyl (C=0) kha linh dong. Chon nguyén tir H linh dong nhat & mdi hop chét
sau va so sanh do linh dong cua chiing. Giai thich su lya chon nay.

i i M )Ov I i i
chMCHs HaC H HaC cl Hac)v'\loz chMoa

0] (In () v) V)
2. Can bang chuyén ddi gitra cAu dang equatorial va ciu dang axial cua truong hop 1 nhom thé trong vong
cyclohexan

X X |Hing s0 cin|% nhom thé
K bang, K equatorial
L7 — U0 X e 19 95
i-Pr 42 98
t-Bu >3000 >99,9
OMe 27 73

Giai thich vi sao % nhom thé equatorial ting dan theo thir ty Me < i-Pr < t-Bu nhung c6 sy bt thudng vé ti

1¢ cdu dang equatorial: axial khi nhom thé X 1a OMe?




CAu 6. (2,0 diém) Viét co ché cho cac phan g sau:

1. 2.
o) o o)

NaOH (0]
Me H E——— = 1 COOEt 4
@/M\ + JK@ EtOH-H,0 O O fj/ EtO/EtOH EtOOCl

rt

Cau 7. (2,0 diém) Chat A c6 CTPT la CgH150, cho phan tng lodofom nhung khong cong dugce Hp. Khi dun A
v6i H2SO4 diic & 170°C ta thu duge chat B va C (ca hai déu ¢6 CTPT 1a CsHus). Néu oxi hoa B rdi dé cachoxyl
san pham sé& thu duoc metylxiclopentan. Chat B khong c6 dong phan hinh hoc. Xac dinh CTCT cua A,B,C va
giai thich sy tao ra chit C.

Cau 8: (2,0 diém)

1. Cho so d6 cac phuong trinh phéan Gng:

(1) (A) + HCl—> (A_l) + (A2) + H20; (2) (A1) + (A3)— (As) + HCI

(3) (Al) dién phin néng chiy , (As) + (AB); (4) (As) + H0 — (A6) +

(5) (A2) + (As) > (A7) (6) (A7) + (As) = (A)+ ...

(7) (A7) du + KOH — (A) + (A9) +...; (8) (A7) + NaHSO4 du — (As) + (A2) +...+ ...

a) Biét khi hoa tan 1,644 gam (As) trong dung dich HCI du, thu dugc 0,2688 lit khi (dktc). Xac dinh cac chat A,
As,..., Ag va hoan thanh cac phuong trinh phan ng trén.
b) Trmh bay phuong phéap dé tach 1y timg chat tir hon hop X gom A, A1, NH4CI.
2. Hop chét X c¢6 cong thirc phan tir CoHsOs ¢ nhiing tinh chét sau:
- Tac dung v6i dung dich NaHCO3 theo ti 1€ nx : NnaHcos = 1:1
- Tac dung v6i dd NaOH theo ti 1€ nx : NNaoH = 1:4 thu dugc hai mubi Y, Z (Z co cAu tao d6i xtng) va H.0
- Tac dung voi Na theo ti 1€ nx : Nna = 1:3
Xéc dinh cong thuc cAu tao cac chit X, Y, Z. Viét cac phuong trinh héa hoc xay ra (ghi diéu kién phan ng).
Cau 9 (2,0 diém)
1. Cho 2,16 gam hdn hop gf)m Al va Mg tan hét trong dung dich axit HNOs lodng, dun nong nhe tao ra dung dich
A va 448 ml (do ¢ dktc) hon hop khi B kho gom 2 khi khong méu, khong d6i mau trong khong khi. Ty kh01 cua
B so voi oxi bang 0,716 lan ty khdi ciia CO2 so v6i nito. Lam khan A mét cach can than thu dugc chat ran D,
nung D dén khdi lugng khong d6i thu duge 3,84 gam chit ran E.
a) Viét phuong trinh phan tmg
b) Tinh khdi lugng chat D va % khéi lwong mdi kim loai trong hdn hop ban dau.
2. Hoa tan hoan toan 2,88 gam kim loai M trong 100 gam dung dich HNO3 25,2%, thu dugc dung dich Y (trong
do néng dd cua mudi nitrat caa M 1a 17,487 %) va khi Z. Cho 400 ml dung dich NaOH 0,9M vao dung dich Y,
thu dugc dung dich E va két tia G (khong thay c6 khi thoat ra). C6 can dung dich E, thu dugc chat ran F. Nung F
& nhiét 6 cao dén khéi luong khong d6i thu dugc 24,26 gam chét ran. Xéac dinh tén kim loai M?
Cau 10 (2 diém)
1. Cho hdn hop X gdm hai hop chit hitu co (chi chira C, H, O ¢6 mach cacbon khong phan nhanh) tic dung vira
du voi 60 gam dung dich NaOH 20%, thu dugc mdt ancol don chirc va hai mudi cua hai axit hitu co don chuc ké
tiép nhau trong day dong dang. LAy toan bd luong ancol thu duge cho tic dung v6i Na du, thu duoc 3,36 lit khi
(dktc). Mat khac, néu cho 15,42 gam hén hop X tac dung vira da voi NaOH, thu dugc 12,72 gam mudi; con néu
dbt chay hét 30,84 gam hén hop X can 42,336 lit Oz (dktc), thu dugc khi CO2 va 22,68 gam H20. Xac dinh cong
thirc cau tao va tinh phan trim khéi lugng ctia mdi chat hitu co trong hdn hop X?
2. Cho 5,52 gam chat hitu co A chira C, H, O tac dung véi dung dich NaOH vtra du sau d6 chung kho thi phén
bay hoi chi c6 nudc, phan chét ran khan con lai chtra hai mubi cia Na chiém khdi luong 8,88 gam. Nung néng
hai mudi nay trong oxi du, sau khi phan tng hoan toan ta thu duoc 6,36 gam Na2COgz, 4,928 lit khi CO2 (dktc) va
1,8 gam H20. Tim cong thirc phan tir, viét cong thirc ciu tao c6 thé c6 cua A thoa min cac tinh chat trén (biét
rang cong thirc don gian nhat ciing 1a cong thirc phan tir). ,

-—-- Hét------------




TRUONG THPT PE THI NANG KHIEU LOP 11 HOA — LAN 2

Chuyén Nguyén Trii NAM HQC 2022 - 2023
) - - MON THI: HOA HQC
HUONG DAN CHAM Thoi gian lam bai: 180 phat

Ngay thi 14/11/2022

Cau 1. (2,0 diém)

Cho phan tng:  SO2Cl2 k) > SO2¢ + Cl2

Ngudi ta tién hanh nung néng 0,1 mol SO2Cl2 & 600K trong binh phan tng c6 dung tich 1 lit khong dbi va do ap
suat cta hdn hop céac chat trong binh theo thoi gian thi thu dugc cac s6 liéu thuc nghiém sau:

t (gio) 0 1 2 4 8
P (atm) 4,92 5,67 6,31 7,31 8,54
1. X&c dinh bac cua phan tng.

2. Tinh hang s6 tbc do va thoi gian nira phan tmg & 600K.

1,0

1. Gia su phan tng la bac 1 = Phuong trinh dong hoc k = % In %

(Po 12 ap suét ctia SO2Cl20 thoi diém ban dau, P 1a ap suit cia SO2CI; tai thoi diém t)

SO2Cl; — SO, + Cl

t=0 Po 0 0
phan tng X X x (atm)
t Po - X X X
= Phénhop = Po + X ; P = Pg - X = 2P, - Prh. Ta c6 bang s lidu sau :

t(h) 0 1 2 4 8

Phn (atm) 4,92 5,67 6,31 7,31 8,54

P (atm) 4,92 4,17 3,53 2,53 1,30
Thé cac gia tri vao phuong trinh dong hoc, ta o :

k =1in %92 _ 16540 k, = 2in 292 _ 91660

1 417 2 353
k=2 %92 _ g 16630 k= Sin 492 _g1664n
4 253 8 13
Vi ki1 = k2 = ks~ k4 = Phan {ing trén la bac 1
2. 1,0
_ktk : KK _ 16600

t, = In, = 06931 =41753h

>k 01660

Cau 2: (2,0 diém)
Tinh thé ReOs thudc hé 1ap phuong, trong d6 ion Re® chiém céc vi tri dinh ciia hinh 1ap phuong, ion 0%
chiém vi trf trung diém tat ca cac canh ctia 6 mang.
Biét ban kinh: O* = 0,126nm, Reb* = 0,061 nm.
Nguyén tir khéi: O =16; Re = 186
1. Hiy v& mot 6 mang co so ctia tinh thé ReOs, tinh s6 nguyén tir Re va O trong mot 6 mang va khdi luong
riéng cta tinh thé ReOs (gam/cm?)
2. Cation Li* c¢6 thé xdm nhap vao mang ludi tinh thé ReOs & ngay nhiét d6 phong. Cation Li* ¢6 kich thudc
16n nhit bang bao nhiéu dé khi xdm nhap vao mang luéi tinh thé ReOs khong 1am thay ddi kich thudc cta 6
mang tinh thé ?

CAU 2 NOI DUNG PIEM

1 Vé 6 mang ReOs 0,5




- Trong mot 6 mang co6
S0 ion Re®* =8.1/8=1
S6ion 0¥ =12.1/4=3

- D6 dai canh a= 2(rre + ro ) = 0,374nm 0,5
- Khéi lwong riéng ciia tinh thé:
23
D M3 mang _ (186 +16.3)/6192?,.1O _7,43 gam/ o’
\'A mang (0,374.10°") 0,5
2 Tinh ban kinh ion la
lon Li* xam nhap s& chiém vi tri trung tAm ctia 6 mang co sd. Do vay khoang cach tir | 0,5

tam dén trung diém mdi canh tuong Gng:
r, +r. =al/\2=0,265mm
=r.. =0,139nm

Cau 3: (2,0 diém)

Dung dich X gdm H2C,04 0,1M va axit yéu HA. Dé trung hoa 10 ml dung dich X can 25 ml dung dich NaOH

0,12M.

a. Tinh ndng d6 mol HA trong dung dich X.

b. Tinh pKa cia HA biét d6 dién li cia HA trong dung dich X 1 3,34.10%%.
Cho H2C204 ¢6 pKai = 1,25; pKa2 = 4,27,

Céu 3 N§i dung Pi¢m
a ~ 0110 1 1,0
GO 10425 35
_ C,.10 _ 10C?, M: _ 1225 6
HA T OH"
10+25 35 10+25 7
PTPU:
H,C,0, +20H™ — C,0% +2H,0
12
35 35
HA + OH - A +H),0
10Cc},  10C%,
35 35
0
Tace: 2+ 20Cm 58 =Cl, =2,8M
35 3 7
b Ta c6 cac can bang: 1,0

H,C,0,€ HC,0,+H" K, =10"% (1)

HC,0, € C,07 +H" K, =10"" (2

HAE A +H' K, 3)

H,0€ H'+OH" K,=10" (4
Ta thdy: C}, ¢ o K,y >>Cl oo, K, > K,




Gia str c6 thé bo qua cac can bang (2), (3), (4)
H,C,0,€ HC,O,+H" K, =10"* (1

0,1-x X X
X2
=10"* = x =0,05197M
0,1-x
5
K, = 0 05197'22’%3’ 3410 =10""""% (théa man cach giai gan ding)

Cau 4. (2,0 diém)

1. Viét ciu trtc 1ap thé va cho biét cac dang dong phan c6 thé co cua ion phirc [Co(NHz)2(en)Cl2]*.

2. X¢ét hai phirc cua cobalt sau:

Nang luong tach Ao (kJ/mol) ,
[CoFs]*>  phuc bat dién 156 chat thuan tur
[Co(N H3)6]3+ phurc bat dién 265 chat nghich tir

Hay phan tich cau trac va tinh chat cta 2 phirc trén theo phuong phap VB va phuong phap truong tinh thé.
Biét Zco = 27, nang lugng ghép doi electron P =210 (kJ/mol).

Cau | Noi dung ‘ ‘ Pi¢m
Co 3 dong phdn hinh hoc, trong do dong phan (I1l) co dong phdn quang hoc
NH; cl Cl cl
—l ——\H, Lo | a— ]
. Co / en en en Moi
4.1 Co Co Co CTCT
—Cl —NH; —NH; | HyN—] 0,25d
NH; Cl NH, NH;
@ (II) (110
Theo thuyét VB, ciu hinh electron ctia Co®*: 3dP.
- Véi phire chat [CoFs]® thuan tir. Do tuong tac giita Co®* va F~ yéu nén cau hinh cta Co®*
van gitr nguyén nhu cii;
3d 4s 4p 4d
CI‘2+ \M\ 1\ l]\ 1\ /[\ A Al a A A A
(e e 0250
F F F F F F
’ Lai ho ngoai sp3d? ’
- V6i phirc chat [Co(NHs)s]** nghich tir. Do tuong tac gitta Co®* va NHs manh nén cau hinh
electron cua Co®* bi don lai:
4.2
3d 4s 4p 4d 0,25d
2+
o WAL L L ey
0,25d
NH3 NH; NH3  NH3 NH3 NH;
, ~ Lai hoa ngoai d’sp’
Theo thuyét truong tinh thé: 0,25d

- Véi phirc chit [CoFs]®: P > Ao nén ciu hinh electron cta phuc '[2g ¢ » phirc spin cao va
thuan tur.
- Véi phitc [Co(NH3)e]®* do P < Ao céc electron dugc chuyén vé murc nang lugng thap co

c4u hinh electron tzﬁg . D6 1a phire spin thip va nghich tir.




Cau 5. (2,0 diém)

1. Nguyén tir a-H canh nhom carbonyl (C=0) kha linh dong. Chon nguyén tir H linh dong nhat & mdi hop chat

sau va so sanh do linh dong cta ching. Giai thich sy lya chon nay.

i i M )Ov i i I
HsCMCHs HaC H HaC Cl HsCMNOz He,CJVLOEt

0] () (i (V) W)
2. Can bang chuyén dbi giita cAu dang equatorial va cdu dang axial cia truong hop 1 nhom thé trong vong
cyclohexan
X X |Hing  s0|% nhém thé
~ ; K can bang, K | equatorial
- m/x Me 19 95
i-Pr 42 98
t-Bu >3000 >99,9
OMe 27 73

Giai thich vi sao % nhom thé equatorial ting dan theo thit ty Me < i-Pr < t-Bu nhung c6 sy bat thudng vé ti 18

ciu dang equatorial: axial khi nhom thé X 13 OMe?

Cau| ’ ‘ N§i dung Pi¢m
Xép céc chat theo chiéu tang do linh dong-H.
i 1 1 ' 11 i
H3C)\ACI < H3CMOEt < HscMCH;,» < HscMH < H3CMN02 0.5
(i ) o m v) ’
5.1 | Giai thich: cdc nhém hut e c6 anh 16n dén d6 linh dong cua a-H. 0,25d
(1V) c6 nhém NOz la nhom hut e manh (hiéu tng -I)
(I1) c6 nhom CHO la nhém hit e yeu hon NO2
(1) 6 nhom CH3CO la nhém hut e yeu hon CHO
(V) ¢6 nhém CzHsCO 1a nhém hit e yeu hon CHsCO 0,25d
(111) c6 nhdm CHCl 1a nhom hat e yéu nhat.
Bang nay cho thay mtrc 6 uu tién 1,0
Me
H 0~

Me
M‘j SaMe
H

Khi nhém t-Bu ¢ vi tri
axial thi tuong tac rat 16n
gitta mot nhém metyl va

Khi nhém i-Pr & vi tri axial
thi ¢c6 1 nguyén to¢ H quay
truc tiép vao vong

Tuwong tac 1,3-
axial gitra Me va 2
nguyén tir H

Nhom -OMe & vi tri
truc it bi anh hudng
khi nhdm Me quay ra

cac H truc khoi vong dé tranh
tuong tac 1,3-axial
Cau 6. (2,0 diem) Viét co ché cho cac phan tng sau:
(@) 0]
NaOH
+ H =
EtOH-H,0

rt

1.
o)
o
2.
0 0
1 COOEt 4
ﬁﬂ/ EtO/EtOH Et00Ct
— >




Céau 6 N¢i dung Piém
1 N 1,0
Ph)J\O' Ph)\ PhMPh c
O OH ffo OH 0
Ph)JtYL Ph = ph X ph =  Ph” A Ph
HO@\/H
OH
o o. H Ph
Q H O-C H
ol —— >
H
Kohler, E. P; Chadwell, H. M. Org. Synth., Coll\ol. 1 1941,78
Aldol reaction. A: Deprotonation of the ketone to form an enolate. B: Attack of the enolate to an
aldhyde C: Protonation and deprotonation followed by elimination of a hydroxy ion. D: Newman
projection.
2 1,0
o o)

14

1

RN o] OEt (
COOEt

14
COCE £io/EtoH EtOOC
—_—
Et..
o /o eooH o PEtP
14 < okt T A4 S No

EtO- o Okt o

2
—_— 14 Etooc?
OBt — » EtOOCT“\JJ: _
—_—

Cau 7. Chéat A ¢6 CTPT la CgH160, cho phan mg lodofom nhung khéng cong dugce Ha. Khi dun A v61 H2SO4

dac ¢ 170°C ta thu dugc chat B va C (ca hai déu c6 CTPT la CgHaia). Neu oxi hoa B roi d€ cacboxyl san pham s&
thu dgqc metylxiclopentan. Chat B khong c6 dong phan hinh hoc. Xac dinh CTCT cua A,B,C va giai thich su tao
ra chat C.

Cau7

Pap an Piém




v =1, cho phan tng Iodofom nhung. Chat A c6 khong cong duogc Ho=> A ¢6
CH§?H—

nhom OH

Va A c6 1 vong.

Néu 6xi hoa B rdi dé cacboxyl san pham s& thu duoc metylxiclopentan nén A

cing phai c6 bd khung gidng metylxiclopentan. Vay A 1a 1 trong 3 chét sau day:

) ©)
Chat 3 phu hop do tach nude sinh ra B khong c6 dong phan hinh hoc.
Bla: Cla

K= (I

Su tao thanh chét C:

O, 2 O =1 =1
OH (+)

-H,0 (+)

1)

0,5

0,5

0,5

0,5

Céau 8:

1. Cho so dd cac phuong trinh phan tng:
(1) (A) + HCl—> (A1) + (A2) + H20; (2) (A1) + (As)— (As) + HCI

(3) (A1)

dién phin néng chay

> (As) + (As); (4) (As) + H20 — (Ae) +...

(5) (A2) + (As) = (A7); (6) (A7) + (As) > (A)+ ...
(7) (A7) du + KOH —> (A) + (Ag) +...;  (8) (A7) + NaHSOu dt - (As) + (A2) +...+ .

a) Biét khi hoa tan 1,644 gam (As) trong dung dich HCI du, thu dugc 0,2688 lit khl (dktc) Xéc dinh cic chét A,

As,..., Ag va hoan thanh cac phuong trinh phan Gng trén.

b) Trmh bay phuong phap dé tach 1ay timg chat tir hon hop X gom A, A1, NH4CL.
2. Hop chit X ¢6 cong thiic phan tir CeHgOg co nhiing tinh chat sau:

- Tac dung voi dung dich NaHCO3 theo ti I¢ nx : NnaHcos = 1:1

- Tac dung v6i dd NaOH theo ti 1€ nx : NnaoH = 1:4 thu dugc hai mubi Y,Z (Zco cAu tao ddi xtng) va H.0

- Tac dung v6i Na theo ti 1€ nx : Nna = 1:3
Xéc dinh cong thire cau tao cac chat X, Y, Z. Viét cac phuong trinh héa hoc xdy ra
(ghi di€u kién phan tng néu co).

dién phan néng chay

3. BaCl» Ba + Cl»

Céu8 Pap an Piém
1 a) Theo c4c phuong trinh ta thy (As) la kim loai M nhom IIA tan dugc trong
nudc.
M + 2HCl — MCl; + H»
Theo bai ta c6 %.1,644 =0,012 - M =137 g/mol — M la Ba, As la Ba. 0,25
Cong thirc cac chét: A : BaCOs; Ar: BaClz; Az: CO2; As: H2SOq4; Ag: BaSOq; As:
Ba; As: Ba(OH)2; A7: Ba(HCO:s)2; As: Clz; Ag: KHCO3 hoac H20.
1. BaCO3 + 2HCI — BaCl, + CO2 + H.0
2. BaCl, + H,SO4 — BaSO4 + 2HCI 0,25




4, Ba + 2H,0 — Ba(OH)2 + H2

5.2CO2 + Ba(OH), — Ba(HCO:s)2
6. Ba(HCO:s3), + Ba(OH)2 — 2BaCO3 + 2H,0
7. Ba(HCOs3); du + KOH — BaCOs + KHCO3+ H,0
8. Ba(HCO3)2 + 2NaHSO4 du — BaSOa4 + 2CO; + 2H20 + NaxSO4

0,25

b) Hon hop X gom BaCOs; BaCl, va NH.CI.

Cho hon hop vao nudc du, loc taich ket tia thu dugec BaCOs; phan dung dich con
lai gdbm BaCl, va NH4Cl. C6 can can than phan dung dich thu dugc cht ran Y,
dem dun noéng Y dén khéi luong khong d6i thu dwoc chat Z (chi chira BaCly);
phan hoi gdm NH;z va HCL. Lam lanh phan hoi thu duoc NH4CI.

Phuong trinh:

NH4Cl ——sNH; + HCI
NH3z + HC1 — NH4CI

0,25

Hop chat X c¢6 cong thirc phan tir CoHgOs c6 nhiing tinh chat sau:

- X tac dung véi dung dich NaHCOs theo ti 1€ nx : NNancosz = 1:1 => X phai c6
mot nhém chire - COOH

- Mit khac: X tic dung vdi Na theo ti 1€ nx : Nna = 1:3 => ngoai 1 nhom -
COOH no phai ¢6 thém hai nhom - OH (12 ancol hodc phenol) (chiém tong
cong 4 nguyén tir Oxi)

- Hon nira X tac dung v&i dd NaOH theo ti 1€ nx : Nnaon = 1:4 (NaOH c6 thé
tac dung v&i cac nhom phu hop: cacboxyl; este; phenol) thu duoc hai mudi Y,
Z (Z c6 chu tao ddi ximg) va H2O => 2 nguyén tir Oxi con lai phai trong chtic
este
Két luan: cong thirc ciu tao phi hop ciia X dé thoa man cong thirc phan tir
CoHsOs; 2 nhom - OH, 1 nhém COOH; 1 chuc este;

ti 18 nx : NNaoH = 1:4 tao 2 mudi trong d6 1 mudi Z c6 céu tao ddi xung la:
HOCH, -C,H,-00C—-COOH

\OH Hofic HOOC-COOCH, -C,H,(OH),
trong do
la vong benzen
Phan Ung:
HOCH,-C,H, - 00C —COOH
- V6i X la: o

HOCH, - C,H, - 00C — COOH +NaHCO; — HOCH, - C,H, —-00C — COONa+}

\

OH OH

2 HOCH, — C,H, — 00C — COOH +6Na —2 NaOCH, - C,H, —00C — CO(

OH ONa

1,0




HOCH, - C,H, — 00C — COOH +4NaOH — HOCH, — C,H, — ONa +NaOOC-COON

\
OH (Y) ONa (2)
Vi X 1a: HOOC—COOCH, —C,H,(OH),
HOOC-COOCH, ~C;H;(OH), , NaHCO, -
NaOOC—-COOCH, —C,H,(OH),
» HOOC—COOCH, —C4H,(OH), , c\ias»
NaOOC-COOCH, ~C¢H,(ONa), , 5,
HOOC-COOCH, —C¢H3(OH), | sna0H_
NaOOC—COONa+HOCH, ~C¢H;(ONa), 511

+H,0+CO

Cau 9 (2,0 diém)

1. Cho 2,16 gam hdn hop gdm Al va Mg tan hét trong dung dich axit HNO3 lodng, dun néng nhe tao ra dung dich
A va 448 ml (do & dktc) hon hop khi B kho gdm 2 khi khong mau, khong doi mau trong khong khi. Ty khéi cua
B so v6i oxi bang 0,716 1an ty khdi ciia CO2 so véi nito. Lam khan A mét cach can than thu duoc chat ran D,
nung D dén khéi lugng khong ddi thu duoc 3,84 gam chét ran E.

a) Viét phuong trinh phan Gmg

b) tinh lwong chat D va % lugng mdi kim loai trong hdn hop ban dau.

2. Hoa tan hoan toan 2,88 gam kim loai M trong 100 gam dung dich HNO3z 25,2%, thu duoc dung dich Y (trong
do néng d6 ctia mudi nitrat cua M 1a 17,487 %) va khi Z. Cho 400 ml dung dich NaOH 0,9M vao dung dich Y,
thu duoc dung dich E va két tia G (khong thay co khi thoat ra). Co can dung dich E, thu dugc chét ran F. Nung F
& nhiét do cao dén khdi lugng khong ddi thu dugc 24,26 gam chét ran. Xac dinh tén kim loai M?

Noi dung Piém
1 | Céac phuong trinh phan trng : Khi B theo gia thiét chira N9 va N»O.

5Mg+ 12HT+ 2NO® -> 5Mg2t+ Ny + 6H0
4Mg+ 10H" + 2NO® -> 4Mg?t + NO + 5Hy0
10Al+ 36 H T+ 6NO® > 10AIT+ 3Ny + 18H90

8AI+ 30HT+ 6NO® -> 8APRT+ 3Ny0 + 15H,0
4AI(NO3)3 -> 2Alp03 +12 NO2 + 302

2Mg(NO3)2 -> 2MgO + 4NOp + Oy

9 V61 KL mol TB cua 2 khi =36 va téng s6 mol 2khi = 0,02 taco thé tinh duoc s6 mol 0.5
N2 = 0,01 va N»O =0,01.

Sau d6 1ap phuong trinh theo quy tic bao toan sé mol electron :

Al- 3¢ -> AT, 2NP* + 10e-> N,
X 3x 01 001
Mg - 2e -> Mg?+. 2Nt + 8e -> NyO
y 2y 0,08 0,01

dan toi hé phuong trinh :  3x +2y=0,18 va 27x +24y=2,16 H¢ phuong trinh
nay khi giai s€ cho x = 0. Tir day nay sinh tinh hu6ng c6 van dé ?

- Theo dinh luat bao toan khoi luong : 3,84 gam chat E chac chan 1a AlpO3 va MgO.

Tu lgqng 2 kim loai va lugng 2 oxit tinh dugc s6 mol Al = 0,04

va s0 mol Mg = 0,045. Lap lai tinh toan nhu trén :




Al- 3¢ -> AT, 2N?* + 10e-> No.

0,04 0,12 01 0,01
Mg - 2¢ ->Mg2™. 2Nt + 8e -> NyO
0,045 0,09 0,08 0,01

ta thdy : tong sd mol e nhudng (0,21) > tong sb mol e thu (0,18) -> chimg t6 con e mot phan
0,21 - 0,18 = 0,03 mol da tham gia phan tmg khac, khong giai phong khi. D6 1a phan tng

+ - ot + 0,25
4Mg+ 10H + NO® ->4Mg~ + NH* + 3H20
8Al + 30 HT +3NO® > 8APRT +3NH* + 9Hy0
2 NHg4NO3->No + Op +4H20
Vay chit D gom : AIINO3)3 (8,52 gam) ; Mg(NO3)2 (6,66 gam) ; NH4NO3 (2,4 gam)
c6 lugng = 15,48 gam.
Hon hop ban dau c6 50% lugng mdi kim loai. 0,25
0,
NHNOS = % = 0,4 mol; NNaOH = 0,4.0,9 = 0,36 mol 0.25
M tac dung v6i HNOs
(5x-2y)M + n(6x-2y)HNO3 — (5x-2y)M(NO3)n + aNxOy? + n(3x-y)H20
Dung dich Y ¢6 M(NO3)a va ¢ thé ¢6 HNO3 con du; Khi Z 13 NxOy
Dung dich Y tac dung véi dung dich NaOH, phan ung theo phuong trinh ion rat gon:
H" + OH — H0
M™ + nOH — M(OH)n|
Két tia G thu duge 1a M(OH)n; Dung dich E ¢c6 NaNO3z va M(NOs)n con du hodc
NaOH con du.
Néu dung dich E ¢6 NaNO3z va M(NOs)n = C6 can chi thu dugc NaNO3z va M(NOg)n.
Nung NaNOs:
NaNOz — NaNO:z + % 021
NNaNO, = "NaOH = 0,36 mol = mn;aNnO, = 0,36.69 = 24,84 gam > 24,26
gam
= Khong thoa man = dung dich E ¢6 NaNOs (b mol) va NaOH (c mol)
= F ¢6 NaNO3 va NaOH du
Nung chét ran F thu duoc chit rin c6 NaNO2 (b mol) va NaOH (c mol), ta c6:
’ 69b + 40c =24,26 0,25
Bao toan nguyén to Na: b+c=0,36
= b =0,34; c=0,02.
= s6 mol NO3~ trong dung dich con lai 1a 0,34 mol
= s6 mol NOs™ bj khtr 14 0,4 — 0,34 = 0,06 mol
M 2 p (mol)
= Dung dich Y c6: {H":
NO; :0,34mol
Vi NM(NO3). = P mol = s6 mol NOs™ trong mudi 13 ap (mol)
= S mol HNOj3 di phan tmg 13 : (ap + 0,06) mol 0,25

Theo phuong trinh phan tng: npy, (san pham) = Y2 NHNO3(phan tmg) = Y (ap+0,06)
Ap dung BPLBTKL cho phan tng ctia M vdi HNOg, ta co:

Mm + MHNO3(phan tmg) = MM(NOs). ¥ MNLOy + MH,0
= MN,Oy = MM + MHNO3(phan tng) ~ MM(NO3z)a — MH,0




= 2,88 + 63.(ap+0,06) — 2,88 — 62ap — 18.0,5.(ap+0,06)
= (3,24 — 8ap) gam
= m(dd muéi) =2,88 + 100 — (3,24 — 8ap) = (99,64 + 8ap) gam

0,25
cp 288+628D 10000 174870 > ap=024 > p= 224 (mol)
99,64 +8ap a
oM=28 _ e az2M=241aM
024 =& M= g
a

Cau 10 (2 diém)

1. Cho hén hop X gdm hai hop chat hitu co (chi chtra C, H, O ¢6 mach cacbon khéng phan nhanh) tac dung vira
du véi 60 gam dung dich NaOH 20%, thu dugc mot ancol don chirc va hai mudi cta hai axit hitu co don churc ké
tiép nhau trong diy dong dang. Liy toan bd lugng ancol thu dugc cho tac dung véi Na du, thu duge 3,36 lit khi
(dktc).

Mit khéc, néu cho 15,42 gam hon hop X tac dung vtra du v6i NaOH, thu dugc 12,72 gam mudi; con néu dot

chay hét 30,84 gam hdn hop X can 42,336 lit Oz (dktc), thu dugc khi CO2 va 22,68 gam H.0. Xac dinh cong
thirc cdu tao va tinh phan tram khéi luong ctia mdi chat hiru co trong hon hop X?
2. Cho 5,52 gam chét hiru co A chira C, H, O tac dung véi dung dich NaOH vira du sau d6 chung kho thi phan
bay hoi chi ¢6 nudc, phan chat ran khan con lai chira hai mudi cia Na chiém khdi lwong 8,88 gam. Nung nong
hai mudi nay trong oxi du, sau khi phan ng hoan toan ta thu dugc 6,36 gam Na,COgz, 4,928 lit khi CO2 (dktc) va
1,8 gam H20. Tim cong thirc phan tir, viét cong thirc cdu tao c6 thé co ciia A théa min cac tinh chat trén (biét
rang cong thirc don gian nhat cling 1a cong thirc phan tir).

10.1 Theo dau ba1 hon hop X + NaOH — mét ancol don churc va hai mudi cua hai axit hitu co don | 0,125
chtee, ké tiép nhau trong day dong dang nén co hai trudng hop xay ra:

- Truong hop 1: Hon hop X gom mot axit hiru co va mot este cua axit la dong dang ké tlep

- Truong hop 2: Hon hop X gdm hai este don chirc c6 chung gdc ancol va hai gbc axit dong
dang ké tiép nhau, phan tr hai este hon kém nhau 1 nhom -CH,-

* Xét truong hop 1: 0,125
Dat cong thirc cua axit 1a RiCOOH, cong thtrc cua este 1a R2COOR. 0,125
Céc phuong trinh phan tng:

R1COOH + NaOH — R1COONa + H20

x mol X

R:COOR + NaOH ——> R,COONa + ROH

y mol y y

Goi x, y lan luot 1a s6 mol cia R1COOH va R,COOR (x, y > 0)

2ROH + 2Na — 2RONa + H>

y yl2

Ta c6 s6 mol NaOH phén tmg: x +y = 0,3

S6 mol Hy: 0,5y = 0,15 — y=0,3mol — x = 0 vay loai trudng hop nay.

* Xét truong hop 2:

Dit cong thirc chung cua hai este don chire 1a: CxHyO2 (x 1 s6 nguyén tir C trung binh, y 1a sb

nguyén tu H trung binh)

Goi a 1a s6 mol hon hop este dem d6t (trong 30,84 gam)

Phan tng d6t chay:

CxHyOz + (X + y/4 - 1)O2 — > XCOgz + y/2H0 (1)

a mol ax ay/2

Theo bai ra ta co: 0,125

S6 gam NaOH = 60x20/100 = 12 gam

S6 mol NaOH = 0,3 mol,

s6 mol Hz = 0,15 mol

Tir (1) theo dinh luét bao toan khbi lwong ta cé:

Khéi lugng CO, = 30,84 + 1,89x32 - 22,68 = 68,64 gam




S6 mol CO, = ax = 68,64/44 = 1,56 (1)

S6 mol Ho0 = ay/2 = 22,68/18 = 1,26 — ay = 2,52 (II)

Khéi lugng hdn hop X dem dbt = (12x + y + 32).a = 30,4 (III)
Giai h¢ phuong trinh (1), (IT), (IIT) dugc X =5,2,y=8,4,a=0,3
— CTPT hai este la CsHsO2 va CeH1002

0,125

- Tim CTCT hai este:

bat cong thirc chung cua hai este 1a RoCOOR

S mol 2 este trong 15,42 gam hdn hop X 1a: 15,42 x 0,3/ 30,84 = 0,15 mol Phuong trinh
phan ing xa phong hoéa:

RiwCOOR + NaOH — RyxCOONa + ROH (2)

0,15 mol 0,15 mol

Theo (2) s6 mol 2 mudi = s6 mol hdn hop este = 0,15 mol

Khéi lwong hdn hop mudi = 0,15.(Rp + 67) = 12,72 — Ry = 17,8

0,125

— Cong thirc cua hai este c6 dang 1a CH3COOR va C,HsCOOR
Tir CTPT cé hai este 1a CsHgO2 va CsH1002 — R 1a gbe C3Hs-
Vay CTCT ctia hai este trong hon hop X 1a
CH3COO-CH,-CH=CH; va C;HsCOO-CH>-CH=CH,

0,125

-Tinh phan trim khoi lugng mdi chét trong hon hop X:

Goi x1 Va X2 1an luot 1a s6 mol CsHgO2 va CeH1002 trong 30,84 gam gam hdn hop X, ta ¢; x1
+X2=a=0,3

100x; + 114x2 = 30,84 — x1 = 0,24 mol; x = 0,06 mol

— %mCsHgO2 = 77,82%; %mCeH1002 = 22,18%

0,125

10.2

ma = 5,52gam, A chita C, H, O suy ra A c6 CTPT la CxHyO; (X, y, z nguyén, dwong) Khi dot

chdy muéi co: Me:: = 0,06mol; "> =0,22mol;  ™:0=0,1mol nnaow = 2 M =2.0,06
=0,12mol A + NaOH — mudi + H0 Theo dinh luét bao toan khoi lugng tacd : ma +

MuaoH = M+ H0 — MH:0 =552 + 0,12.40 - 8,88 = 1,44g

0,25

Ta c6: A + NaOH — mudi + Hz0 Mubi dem dét — NazCOs + COz + H,0 Y
=1,44+1,8=324g — Mo = 0,18mol Theo dinh luat bao toan nguyén t6 c6: Ny trong A =
nw trong H20 - ny trong NaOH =2 Mo NnaoH = 2.0,18 - 0,12 = 0,24mol nc =

Moo, + Maco, =22 + 0,06 = 0,28mol Mo = 5,52 - (Mc + My) = 5,52 - (0,28.12 + 0,24) =
1,92gno=0,12mol Til¢x:y:z=nc:NnNx:no=0,28:0,24:0,12=7:6: 3 CTPGN la
C7HeO3 vi CTDGN cling 1a CTPT nén CTPT la C7HgO3

0,25

na =5,52/138 = 0,04mol, Nnaon = 0,12mol — na: NNaor = 1:3 ma phan tr A chi ¢6 3 nguyén
tr O - A ¢6 thé ¢6 3 nhom OH phenol (loai gia thiét nay) vi khong ¢ cong thirc nao ton tai. -
A ¢6 1 nhém OH phenol va 1 nhom este ciia phenol vi sau phan tng thu duoc hai mudi vay
chi c¢6 truong hop este cia phenol 12 thoa man. Suy ra CTCT c6 thé c6 cia A 1a: HCOO-
CeHa-OH (0-; m-; p-)

0,25

HCOO-CgH4-OH + 3NaOH ——> HCOONa + NaOCsH:ONa + 2H,0
(0-, m-, p-)

2 HCOONa + O —— NayCOs + CO; + H,0

NaO-CsHs-ONa + 13/20, ——> Na,COs + 5CO; + 2H,0

0,25

Chu y: Hoc sinh ¢6 thé lam theo cach khac, néu dung, co 1ap luan chit ché van cho diém t6i da.




