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Ngay thi 13/2/2023

Cau 1: Xét qua trinh hoa hoi 1 mol hoi nuéc 1ong ¢ 25°C va latm. Cho biét nhiét dung dang &p cua
hoi nudc, cua nudce long va nhiét hoa hoi nudc:
(Co), o = 75,31 / K.mol

(Co)y o = 33,473 / Kol
AH = 40,668J / K.mol

hh(100°C 1at)
Cac dix kién trén duoc chap nhan gia tri coi nhu khong doi trong khoang nhiét do khao sét.
a. Tinh AH,AS,AG cua hé trong qua trinh hoa hoi noi trén.
b. Dua vao két qua thu duogc, hiy két luan rang qué trinh hod hoi cia nudc trong diéu kién trén co
thé tu dién ra hay khdng? Vi sao?
Cau 2: Cho phan g : (CH3)20) ——> CHag) + COgy + Haw
Khi tién hanh phan hay dimetyl ete (CHs)20 trong mot binh kin & nhiét d6 504°C va do ap suat
téng cua hé, nguoi ta dugc cac két qua sau:
t/ giay 0 1550 3100 4650
Phe / mm Hg 400 800 1000 1100
Dua vao cac két qua nay, hay:
a) Chang minh rang phan tng phan huy dimetyl ete 14 phan tng bac mot.
b) Tinh hang s6 téc d6 phan (ng ¢ 504°C.
¢) Tinh &p suat téng cua hé trong binh va phan traim luong (CHz)20 di bi phan huy sau 460 giay.
Cau 3:
1) Mg(OH)2 c6 két tia dugc khong khi thém 1ml dung dich MgCl, 1M vao 100ml dung dich NHz 1M
va NHiCI IM. Biét: Tyygom, = 1,5.10°% va pKs (NHs) = 4,75.

2) Tich s6 tan cua CaF la 3,4.10"** va hang s6 phan li cia axit HF 1a 7,4.10". Tinh d6 tan caa CaF;

trong dung dich cé pH = 3,3.
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Céau 4:
1. Cho céc chat sau day:
NH»>
3 A4 A5 A6

0
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A A
a) Gitra Al va A2, chit nao d& tham gia phan ng véi Brz theo co ché cong electrophin (vao lién két

1 2
d6i C=C)? Giai thich.
b) So sanh lyc axit gitra A2 va A3. Giai thich. ’
c) Trong so cac chat: A4, A5 va A, chat nao ¢d luc bazo 16n nhat? Giai thich. ‘
2. Vitamin C c6 cau truc nhu hinh dudi day, biet no la mot axit hai chac vai tri s6 pKalan Iuot 1a 4,2 va
11,6. Hay lap luan chi ra hai gia tri nay trng véi nhdm chie nao trong Vitamin C?
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Cau 5: Trinh bay co ché c4c phan tmg sau day: q
a. Prelaureatin la mot hoat chat tach ra tr tao bién. Prelaureatin duoc sinh tong hop tur laurediol theo
so do dudi day. Bé nghi co ché phan ng giai thich cho qua trinh chuyén hoa nay.
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Cau 6: ‘
1. Cho so do phan tng sau:
+HCl +Br
Al —_— A2 —2> A3
X+ NaOH

+HC1 +Br2

B— > B,— B,

X 12 hop chét hitu co ¢6 CTPT tring CTDGN. As la chat khi v6 co, Bs 1a mot két tua trang.

Xéc dinh cac chat hitu co X, A1, Az, By, Bz, B3 va chit vo co As? Viét cac PTHH.

2. C6 ba lo mat nhan chira cac dung dich sau: Na;CO3 va K2COs; Na2CO3 va NaOH; K,CO3 va
NaAlO,. Chi dung thém mét hoé chat hdy néu cach nhan biét cac lo trén?

Cau 7: Hoa tan hoan toan 3,18 gam hdn hop X gém kim loai kiém A va Al trong dung dich H2SO4
(lodng, vira du) thi thu duoc 2,464 it khi Hz (dktc) va dung dich Y (chi chira mudi sunfat trung hoa).
Nh¢ tir tir dung dich Ba(OH)2 vao Y cho t6i khi géc sunfat vira két taa hoan toan thi thu duoc 27,19
gam két taa. Xac dinh kim loai M.

Cau 8: X, Y, Z 1a ba este déu no va mach hé (khéng chara nhém chire khac va Mx < My < Mz). Pun
nong hdn hop E chaa X, Y, Z véi dung dich NaOH vira di thu duge mot ancol T va hdon hop F chia hai
mudi G va H c6 ti 18 mol twong tng 12 5:3 (Mg < Mn). Dan toan bd T qua binh dung Na du thay khoi
luong binh ting 12 gam dong thoi thu duoc 4,48 lit khi Hz (do ¢ dktc). Dot chay toan bo F thu duoc
Na>CO3, CO2 va 6,3 gam H20. Xac dinh cac este X, Y, Z?

Cau 9: X 1a peptit mach hd dugce tao boi Gly, Ala va Val. Y 1a este (no, don chirc, mach hé). Hon hop
E chtra X, Y vo6i ty 1€ mol tuong g 14 1 : 2. Bun néng E trong 100ml dung dich NaOH 1M vura du thu
dugc bén mudi va ancol etylic. Dbt chay hoan toan E can dung vira di 0,515 mol O2. San pham chéy
thu dugc ¢6 0,03 mol N2. Xéc dinh cac chat X, Y va phéan tram khéi lugng cac chit trong E?

Cau 10: Hon hop M gdm Al, Al,Os, FesO4, CuO, Fe va Cu, trong d6 oxi chiém 20,4255% khéi luong
hén hop. Cho 6,72 lit khi CO (dktc) di qua 35,25 gam M nung néng, sau mot thoi gian thu dugc hon
hop ran G va hdn hop khi X c6 ti khéi hoi so véi Hz bang 18. Hoa tan hét toan bo G trong luong du
dung dich HNO3 lodng. Sau khi cac phan tng xay ra hoan toan, thu dugc dung dich chira m gam mudi
(khdng c6 mubi NHsNOs sinh ra) va 4,48 lit (¢ dktc) hdn hop khi Z gom NO va N2O. Ti khéi hoi cua
Z s0 voi Hz 12 16,75. Tinh m?
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PHAN 1:

CAU

HUONG DAN CHAM

PIEM

Ta tuéng tuong chia qua trinh hoa hoi cta nudc ¢ 25°C va latm ra lam ba qua

trinh nho thuénv nghich nhu sau:
1. Nang dang ap nudc long tir 298K 1én 373K

2. Lam ho4 hoi dang nhiét dang ap nudc long ¢ 273 va latm.

~ 3. Ha nhiét do hoi nuéc dang 4p tir 373K xuong 298K.
Biéu dién cac qué trinh nho d6 qua so do:
AH,AS,AG =?
H2O(l, 1atm,298 K) ——  H20 (k, 1atm,298K)

Q) l (1)

I
H,0 (I, 1atm, 373K) L-HgO(k, 1atm, 373K)

0,5

a.- Boi vai qua trinh nho (1):
AH, = (C, )11 o0, (373—298)
=75,31.75=5648J / mol
373

T
AS, = (C, )00 I+ =75,31.2,3031g

1
=16,91J / K.mol
- Bbi voi qua trinh nho (11):
AH,, =40,668kJ / mol

AS, = Ay, = 40668 =109,03J / K.mol
T 373

- DBéi véi qua trinh nho (111):
AH, = (C,)y 00 (298—373) =33,47.(-75)

=-2510J / mol

T
AS; = (Cp)HZO(k) In T_2

1

=33,47.2,303lg 2% _ —7,52J / K.mol
373

0,5

- P6i véi ca qua trinh nghién cau ta co:
AH =AH, +AH, + AH,
=5648+ 40668+ (—2510)
=43806J / mol =43,806kJ / mol

0,5




AS = AS, +AS, +AS,

=16,91+109,03+(—7,52) =118,42J / K.mol
AG=AH -TAS

=43806—(298.118,42)

=8517J /mol =8,517kJ / mol.

b. Qua trinh dang xét 1a modt qua trinh dang nhiét dang ap(T,p=cons't) cho nén 0,5
thé nhiét dong G; , duoc sir dung lam mot tiéu chuan dé danh gia chiéu ciia
qué trinh va can bang cua hé.O day két qua cho thay:
AG; ,=8,517kJ /mol >0.
Vay qua trinh hod hoi nay 1a mot qua trinh khong thuan nghich nhung khong
thé tu dién ra ma phai cé su tac dung tir bén ngoai.
(CH3)2:000 —> CHag + COw + Hag 1,0
to =0 Po
t Po—P P P
P
= O thoi diém t thi 4p suat cua ca hé 1a: Pn = Po + 2P = P = (Ph — Po)/2.
= O thoi diém t, P, , o= Po—P = 3P Ry
Suy ra, & thoi diém:
*t=0sthi P, =400 mm Hg
*t=1550 s thi P, , =200 mm Hg
*t=3100sthi Pg, , =100 mm Hg
*t=4650sthi P, , =50 mmHg
Vi nhiét do va thé tich binh khong doi nén ap suat ti 1¢ véi s6 mol khi. Ta
nhan thay, ctr sau 1550 gidy thi lugng (CHs)20 giam di mét nira. Do do,
phan tng phan huy (CHs)20 la phan tng bac 1 vai tyz = 1550 s.
b) Hang so toc do cua phan ng la: k = In2 / t1, = 0,693 / 1550 = 4,47.104 s 0,5
c) Taco: 0,5

Pe = Po.e™Xt = 400,414 = 325 7 (mm Hg)
— P = P,— Py = 400 — 325,7 = 74,3 (mm Hg)
= Ap suét cua hé sau 460 gidy 1a: Pn = P, + 2P = 400 + 2.74,3 = 548,6 (mm

Ho)
Phan trim (CHs3)20 bi phan huy = 14—0'5’ .100% = 18,58 %




Khi thém 1ml dung dich MgCl, 1M vao 100ml dung dich dém thi 1,0
CMg2+ pandiu= Cmgcrz = 1.1/(1+100) = 102 (M).
Ta co: TMg(OH)Z = [Mgz+][OH7]2 = 10-10'95
Pé két tha Mg(OH): thi [Mg?*][OH]? > 10°10%
10—10,95 10—10,95
= [OH?> +—— % =——75— =10%% Hay [OH] > 1047
M| 10
* Dung dich déém: NH4Cl 1M + NH3z 1M.
Taco:p KNHX =14-p KNH3 =14 -4,75=9,25.
Véi dung dich @ém: pH = pKa + 1gCu/Ca = 9,25 ’
=> [H*] = 109%5M => [OH] = 10475M < 10"445M => khong tao duoc két
tua. ‘ ,
Hay: Suy ra can bang chu yéu la:
NHs+H0 ==NH} +OH" Ky, =Ko =107
1 1
1-x 1+x X
Kp = (X+1)X - 10475
1-x
bidukién: x<<1=1x ~ 1;x+1 1 =x=10*7
Hay [OH] = 10475 < 10447,
Vay khi thém 1 ml dung dich MgCl 1M vao 100ml dung dich NH3 1M va
NH4Cl 1M thi khong xuat hién két tia Mg(OH)..
Xét cac qua trinh: CaF; = Ca** + 2F 1 Ks=3,4.101 (1) 1,0
BD S 2S
FF + HO0 & HF + OH (2 Kp = 1071087
H:O © H* + OH (3) Ku.
Tacd S=[Ca*]; 2S=[F]+[HF] = [F](1 +h.K?)
= 453 = [Ca?]. {[F](L +h.KD)P? = Ke. (1 +h.KgL? =>
= S = 2,425.10"M
Huémg din chim v o A e 0,5
1. a) Gitta A1 va A2, chét nio d& tham gia phan img véi Br, theo co ché cong electrophin (vao lién ket doi
C=C) hon? Giéi thich. .
Theo co ché ciia phan tmg cong electrophin cuia Br; vao lién két d6i C=C, tac nhdn tAn cong la Br’, neu
lién két d6i gidu electron va cacbocation trung gian bén thi phan tmg thuén lgi. o
A2 d& tham gia phan (mg céng hon Al do hai nguyén nhan: thir nhat 12 nhém cacbonyl cia Al hit dlgn_ tir
qua h¢ lién két o (hiéu tmg —I) lam cho lién két d6i C=C nghéo electron hon A2; thir hai la do cacbocation
béc ba trung gian tao thanh tir A2 bén hon.
Br e 4
A2 A1
0,5

b) So sénh lyc axit gifta A2 va A3. Giai thich.
_ A3 c6 tinh axit cao hon A2. Khi A3 téch proton tao thanh hé c6 tinh thom.

H
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¢) Trong s6 c4c chit: B, B2 va B3, chit nio c6 luc bazo 16n nh&t? Giai thich.
B1 c6 tinh bazo cao nht do khi bj proton héa tao thanh hé thom.

0,5

—Nd o J —Ny
H+
| _—
N NH
B1 I
2. Vi tri hai nhém chuc co gia tri pKa tuong tng la 0,5
HO OH 0) OH
HO HO ~
HO _ HO
Nhom OH enol bén tréai (gan mach nhanh) sé cé tri pK cao hon do base
tuong tng dugc on dinh manh do lién hqp vé&i nhém cacponyl.
‘ Nhém OH bén canh sé ¢ pK thap hon vi sy mat mét H ra khoi aniop
bén s& khd khan hon, mat khac gitra H enol tha hai va O ¢6 su tao thanh lién két
hydro ndi phéan tir (twong tu nhu so sanh pK cua axit fumaric va maleic).
a. Ae 1
wOH , 7 wOH
4 O Bromoperoxidase H® Q ~
ary = _— A iy S —_— o 1y
¥\ )) HO ®BF /\\
Lurediol Prelaureatin
Me 1
AIBN Me Me
n-Bu;SnH — » n-Bu,Sn m’ﬁw
A /\Q
Me Me Me H Mer
Me JaYal Me nr‘| |
B B ty, C H ty,
H /\\\ E
n-BuzSNMH M
-n-Bu3Sn .
PHAN 2
Cau |Y N@i dung Piém
6 1 | X:HCOOC¢Hs ; Ai: HCOONa, A2 HCOOH, CO- 05
B1: CeHsONa ; B2: CeHs0OH ; B3 : HO CeH2Br3 !
PTHH:
HCOOCsHs5 + NaOH = HCOONa + CgHs0na
HCOONa + HCI - HCOOH + NacCl 05
CeHsONa + HCI = CgHsOH + NaCl ’
HCOOH + Br, > CO2 +2 HBr
CsHsOH + 3Br2 > HO CgH2Brs + 3HBr
2 | - Panh s6 thi ty cac lo roi trich mau thi.
- Dan khi CO2 vao cac dung dich mau thir




+ Néu dung dich nao xuat hién két taa, dung dich d6 chira Na,CO3 va NaAlO; vi:

NaAlO; + 2H,0 + COz > NaHCOs + AI(OH)s rin) 0,25d
K2COs + CO2 + H20 = 2KHCOs3
+ Hai dung dich con lai cé phan ing nhung khong c6 hién twong gi la Na,CO3 va K2COs;
Na>,CO3 va NaOH.
2NaOH + CO2 - Na;CO3z + H;0
Na;COs; + CO2 + H20 - 2NaHCO3
KzQOg + CO2 + H20 - 2KHCO3 0,25d
- Loc ket tua Al(OH)s cho vao 2 mau thir chwa nhan dwoc
+ Néu & mau thir nao két tua tan ra d6 1a dung dich NaCOz va NaOH.
NaOH + AI(OH)s > NaAlO; + 2H:0
+ Néu mau thir ndo khong co hién tuong gi 1a Na,CO3 va K2COs 0,5d
Goina=x,nai=y (x,y>0)
(1): 2A + H2S04 > A2S04 + Hy 0,5
X 0,5x  0,5x
(2): 2Al + 3H,S04 > Alx(SO4)3 + 3H2
Y 0,5y 1,5y
(3): 3Ba(OH) + Alx(SO4)3 > 3BaSO4 + 2AI(OH)s
0,5y 1,5y y 0,5
(4): Ba(OH)2 + A2S04 > BaSO4 + 2A0H
0,5x 0,5x X
(5): AOH + Al(OH)3 ©> AAIO; + 2H,0
X X 0,5
Theo bai ra:
m,, =XM, +27y =318 (*)
Ny, =05x+15y =011 (**) 05
Theo (1); (2); (3); (4): Ngaso, =Ny, =011 Mgy =0,11x233=25,63(g) < 27,19(9) ’
- Trong 27,19 gam két tua c6 Al(OH)a:
Maony, = (Y —X)78=2719-2563=156(g) (***)
Giai (*); (**); (***) duoc x = 0,04 mol; y = 0,06 mol; Ma =39 (g/mol)
Vay A la Kali (K).
X Ancol T—"-0,2 mol H,+m,, =12 gam 0,5
Y (My <M, <M, )—8 :
£ z( x <My <Mz) F{Ej 2’; (mol)—— Na,CO,+CO, +0,35 mol H,0
* nNaOH = nOH(ancoI) = 2nH2 = 014(m0|) = I\/IAncoI =%=31X =
X
Ancol la CoH4(OH)2
* Bao toan Na: 5x+3x=0,4 = x= 0,05 (mol) 1,0
bat s6 nguyén tir hidro trong G 1a a; trong H 1a b va bao toan H: 5xa+3xb=0,35.2 hay
0,25a+0,15b=0,7
=a=1; b=3 = muoi la HCOONa va CH,=CH-COONa
* Cac este lan luot 1a (HCO0)2C2Ha; HCOO-CoHs OOCH=CH,; (CH,=CH-COO0),C2Hs | 0,5
0,5

ny =2n,, =0,06




Nyaon =Ny +Ny =0,1—>n, =0,04 - n, =0,02

Quy ddi E thanh C,H,ON(0,06),CH, (x),H,0(0,02),0,(0,04)
N, =0,06.2,25+1,5x =0,515+0,04

—>x=0,28

—>m. =898 gam

Neo, =2=0,06.2+x=0,4 0,5
Ny =0b=0,06.15+x+0,02=0,39
Ne,pon =Ny =0,04
Bao toan khoi lugng:
Mg +Myaon = M MUOT +Me o + My, 6
—m mudi = 10,78 gam
S6 N cua X=%:3—>X la Gly-Ala-Val 10
n. =0,02.10+0,04C, -»C, =5
—Y la C,H,COOC,Hj(45,43%)
10 2,0

n., =0,3 mol;n, =0,2 mol

m,, =35,25.20,4255%="1,2 gam — n,
m,, =35,25-7,2=28,05 gam

Han hop khi X gébm CO (x mol) va CO2 (y mol).

Bdo toan nguyén té C: n, +nq, =ng,,, —>x+y=0,3(¥)

=0,45 mol
H3n hop M c6: { (M)

Taco: d,, =18—>M, =36 —>m, =0,3.36=10,8 gam — 28x +44y =10,8(**)
Tu (*) va (**)suy ra: x=y=0,15

—>n N, = 0,15 mol

=Ny = Nt ~ oo = 0:45-0,15=0,3 mol

Hoa tan hét toan bo G trong lugng du dung dich HNOjs lodng:

m gam mudi

NO
+ HNO3 loang,du Z{
u

Ny

0,2 mol

OpuvéiCO

28,05 gam

Taco quatrinh: G
0,3 mol

Hon hop khi Z gdm NO (a mol) va N2O (b mol).

—a+b=0,2(***)

Ta co:

d,y =16,75—>M, =33,5>m, =0,2.33,5=6,7 gam —30a+44b = 6,7 (****)

Tu (***) va (****) suy ra: a=0,15;b=0,05

Taco: n =n =3ny, +8nNZO +2n,=1,45mol ->m_ . =28,05+1,45.62=117,95 gam

NO; trong mudi e nhin




