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PE CHINH THUC

Cau 1: (2,0 diém)
Hop chat XFs chira 42,81% flo vé khéi lugng.
a. Tim nguyén té X. X c6 thé c6 céc s6 oxy hoa nao? Mo ta su tao thanh lién két trong XFs.
b. M6 ta hinh dang cua phan tir XFs biét rang nguyén tir X khéng nam trong mat phang tao boi 3
nguyén tir F bat ki. Vi sao XFs la hop chat cong hoa tri nhung & thé long lai c6 do dan dién riéng
kha cao?
Cau 2: (2,0 diém)

Tron 1 ml HsPO4 0,10M véi 1 ml CaClz 0,010M duoc hon hop X.

Hon hop X ¢d xuat hien két taa khdng? Giai thich bang dinh luong.
Cho: H3PO4 c6 pKay = 2,15; pKaz = 7,21; pKaz = 12,32; pKs (CaHPO.) = 6,60; pKs(Caz(PO4)2) = 26,60.
Cau 3: (2,0 diém)

Khi N2O4 kém bén, bi phan ly mot phan theo phuong trinh:

N20s —— 2NO. (1)

Thue nghiém cho biét cac sb liu sau khi (1) dat t6i trang thai can bang ¢ ap suat chung 1 atm:

Nhiét d6 (°C) 35 45
Mhn 72,45 66,80

(M la khéi Iwgng mol trung binh caa hdn hop khi & trang théi can bang)
a) Tinh d6 phan ly o cia N2O4 & céc nhiét do da cho.
b) Tinh hang sé can bang K caa (1) & mdi nhiét do trén.
Cau 4: (2,0 diém)
C6 hai phan tng bac nhat ndi tiép nhau A —+—> B —*— C ndng do cua B ¢ gié tri cuc dai &
thoi diém = tinh theo phuong trinh © = In [( K2/ks) / (k2 — k1)]
a) Viét phuong trinh d6ng hoc vi phan cho cac chat A, B, C.
b) Ty s ka/ki phai nhu thé nao dé t bang nira chu ky chuyén hoa chat A?
Cau 5: (2,0 diém)
Cho day hop chat sau:
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a. So sanh kha ning phan ng thé electrophin ciia A véi benzen va cho biét vi tri phan ing wu tién &
A. Giai thich.

b. So sanh nhiét &6 néng chay, nhiét do sdi cua day hop chat trén. Giai thich.
Cau 6: (2,0 diém)
Hay trinh bay co ché ciia cac chuyén hoa sau:
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Cau 7: (2,0 diém)

Thuay phan hop chat A (Ci3H1s02) trong méi trudng axit HCI lodng cho hop chéat B (C11H140). Khi
B phan g voi brom trong NaOH, sau d6 axit hoa thi thu dugc axit C. Néu dun noéng B véi hdn hop
hidrazin va KOH trong glicol thi cho hidrocacbon D. Mat khac, B tac dung véi benzandehit trong dung
dich NaOH lodng (c6 dun néng) thi tao thanh E (C1sH150). Khi A, B, C, D bi oxi hoa manh thi déu cho
axit phtalic. Hay viét cong thirc cau tao caa cac hop chét tir A dén E.

Cau 8: (2,0 diém)
1. Xéc dinh cac chat wng voi cac ki hiéu va hoan thanh cac phuong trinh phan tng theo so d6 sau.

(1) A+ B + H,0 — c6 két tua va cd khithodtra  (2) C + B + H,O — cd két tua tring keo

(3)D + B + HyO — c6 két taa va khi (4 A + E —cokéttua

(5) D + Cu(NO3)2 — c6 két taa ( mau den) (6) E + B — c0 két tua

Véi A, B, C, D, E 1a cac mubdi vo co c6 gbe axit khac nhau.

2. Cho dung dich KzS lan luot vao 4 dung dich AICIs, FeSO4, NaHSOs, FeCls dugc chira trong 4 6ng
nghiém riéng. Néu hién tuong va viét cac phuong trinh phan tng xay ra.
Cau 9: (2,0 diém)

Cho 20 gam hdn hop A gébm FeCOs, Fe, Cu, Al tac dung véi 60 ml dung dich NaOH 2M thu
duoc 2,688 lit khi (dktc) hidro. Sau khi két thac phan ang cho tiép 740 ml dung dich HCI 1M va dun
nong dén khi hdn hop khi B nging thoat ra. Loc va tach cin ran C chi chta kim loai. Cho B hap thu tur
tir vao dung dich Ca(OH), du thi thu duoc 10 gam két taa. Cho C tac dung hét vai axit HNOs dic, nong,
du, thu duoc dung dich D va 1,12 lit mot chat khi (dktc) duy nhit. Co can D rdi nhiét phan mudi khan
dén khéi lugng khong dbi duoc m gam san pham rén. Tinh khéi lwong cua cac chét trong hdn hop A va
gia trim.

Cau 10: (2,0 diém)

Hop chat hitu co A (chtra 3 nguyén té C, H, O) chi chira mot loai nhém chac. Cho 0,005 mol
chat A tac dung vira du voi 50 ml dung dich NaOH (khéi luwong riéng 1,2 g/ml) thu dwoc dung dich B.
Lam bay hoi dung dich B thu dugc 59,49 gam hoi nuéc va con lai 1,48 gam hdn hop céc chat ran khan
D. Néu d6t chay hoan toan chat ran D thu duoc 0,795 gam Na2COs; 0,952 lit CO2 (dktc) va 0,495 gam
H20. Néu cho hdn hop chét ran D tac dung voi dung dich H2SO4 lodng du, roi chung cét thi dwoc 3 chat
hitu co X, Y, Z chi chtra cac nguyén té C, H, O. Biét X, Y 1a 2 axit hitu co don chuc (Mx < My). Z tac
dung vai dung dich Bra tao ra san pham Z' ¢6 khéi lugng phan tir 16n hon Z 1a 237u. Xéc dinh cong thirc
cautaocua A, X, Y, Z, Z?

Hoc sinh dwoc ding bdng tuan hoan
+++++HE +H 4
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Noi dung

Piém

5X%19
X+5x%x19

= X =126,9 g/mol = X lal
S6 oxy hoa: -1, -1/3, 0, +1, +3, +5, +7.

a. Tur dé bai ta co: %me =

X 100% = 42,81%

0,75

Giai thich: Cau hinh electron héa tri caa I: 5525p°
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¢ kich thich

______________________________________

¢ lai hoa sp3d?
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Nguyén tir | tir trang thai co ban 5525p° chuyén 1én trang thai kich thich 5s25p5d? c6
5 electron doc than. Sau d6, s& xay ra su lai hoa ngoai spd? tao thanh 6 obitan lai
hoa huéng vé 6 dinh ciia mot bat dién, | ding 5 obitan lai hoa sp®d? chira electron
doc than xen phu truc vai cac obitan p chira electron doc than cua 5 nguyén ti F tao

thanh 5 lién két o..r.

0,5

b. Céu tric chép day vudng song do cip e ty do Ch!ém khong F
gian Ion, ép goc lam nguyén tir | 1éch khoi mat phang day. F/,,’

Trang thai long IFs dan dién tét do: IFs = IFs* + IFe.

0,5

0,25

Xét cac can bang phan li trong dung dich HsPOu:
H3PO4 H* + HPOs (1) Ka=102%°
H2PO4 H* + HPOs (2) Ka=1072
HPO.* H* + PO (3) Kag=1072%
H20 H* + OH (4) Kw=10"

Nhan thiy pH ctia dung dich quyét dinh boi phan li néc 1 ctia HsPO4 (ch y sau khi
tron 2 dung dich ndng d6 H3PO4 [a 0,05M).

(T

0,5

H3PO4 = H" + HPOs Ka = 1021
C’ 0,050M
[T 0,050-x X X
= x = [H*] = [H2PO4] = 0,0156 M

0,5

Tit ()= [HPO#] = K. [HoPO4] : [H'] = 1072'M
Ti (3) = [PO4*] = Kea. [HPO#*] : [H*] = 1,89.10"°M

0,5




Diéu kién két tua:
[Ca?*].[HPO4*] = 0,005. 1072! = 3,1.10™° < K; (CaHPO,) = 108

= Khong ¢o két thia CaHPOa. 0,5
[Ca?*]3.[PO4*]? = (0,005)3. (1,89.108)2 = 4,5.10™ < Ks (Cas(POa)2) = 1026°
— Khong co6 két tia Caz(POu)2.
a. Pit a 1a s6 mol N2O4 ¢6 ban dau, o 1a ¢ phan li cia N2O4 & t°C
xét can bang: N20s —— 2NO;
s mol ban dau a 0
s6 mol chuyén héa ao 2aa,
s6 mol lic can bang a(l-a) 2a0
Tong sb mol khi tai thoi diém can bang 1a a(1 + o) 1,0
Khdi lwgng mol trung binh ciia hdn hop khi:
— 92a 92
Ma = al+a) l+a
&35°C thi Mp = 72,45 — %: 72,45 = o = 0,270 hay 27%
& 45°C thi M, = 66,8 —> o = 0,337 hay 33,7%
, (Zaocjz
. NO ] 7 430(2
b. Taco K¢ = [NO, = =
“T[N©O,] al-o) @A-a)V
\%
V 1a thé tich (lit) binh chtra khi
R _ _ ﬂ PV
VaPV =ns. RT - RT = s ) 10
Thay RT, K¢ vao biéu thirc Kp = Kc. (RT)A" ¢ day
2 2
An=1— Kp= 4ao . PV _ P4.a
l-a)V al+a) 1-02
0 35°C thia = 0,27 - Kp = 0,315
6 45°C thi = 0,337 > KI’D =0,513
a) Phuong trinh vi phan dong hoc:
&: —k1.Ca; % = ki1.Cs — k2.Cs ; dC. =k,.Cc. 1,0
dt dt dt
k
In2 () 2k a 1,0
b)t=twe=11%  |p_ % __I"% dit 2 =a tac6 In-=_=In2 > a=2 ’
k, k,—k k K, a-1
a. Mat do emr & mdi vi tri cua A (6e/5 vi tri) I6n hon & mdi vi tri trong vong benzen
(6e/6 vi tri) nén A d& tham gia phan ng thé electrophin hon benzen.
Sy tao thanh phirc o & vi tri 2 (& giai doan quyét dinh tdc d6 phan (ng) bén hon & vi
tri 3 do dién tich duong. 1,0
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b. * Nhiét do ndng chay: G >E>D >A>B>C

*Nhiét @6 s6i: G>E>D>B>C>A

* Giai thich:

- G, E va D c6 phan tir khdi I6n hon va c6 nhiéu nhém phan cyc hon so véi A, B, C;

- G tao lién két hidro lién phan tir manh hon E nén t° nc va t% déu bién doi theo
thotu: G>E>D>A,B, C.

- O trang théi ran, luc VandeVan (Fv ~ p.p’/r" véi n > 4) phu thudc chi yéu vao 1,0
khoang céch gitra cac phan tu (r).
Vir, < rg < rcnén tnc theo giam theo thir tu: A > B > C.
- O trang thai s6i, luc VandeVan phu thugc cha yéu vao dién tich p va p’cta ludng
cuc (vi khi @6 khoang céch gitra cac phan tir qua 16n).
Vi s > U > Ha Nén % giam theo thir ty B > C > A.
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Sy tao thanh axit phtalic cho thiy cac hop chat la dan xuit cua benzen bi thé hai lan
& vi tri ortho. B Ia mot xeton ¢c6 nhdm CH3CO-.
HO"
B + CgHsCHO — > E (C13H150)
Cho thay B chi ngung tu vGi mot phan tir benzandehit, vay nhdm CH3sCO- s& dinh
truc tiép vao nhan benzen va xeton B phai 1a 0-C3H7CsH4COCHs. 2,0
CsH;
@ CsHy CsH; CsHy CsH;
o, O, O, X
0 uo COCH; COOH CoHs COCH=CHPh
A B C D E
1. Ta c6 thé chon
A B C D E 0.5

Na.CO3 Alz (SO4)3 NaAlO2 NaxS BaCl




Phuong trinh

3Na2CO3 + Alx(SOs)s + 3H20 — 3NaxSO4 + 2AI(0OH); 4 +3C0Ox71
6NaAlO; + Al(SO4)s + 12H,0 — 3NaSOs + 8AI(OH)s |
3NazS + Al(SOs)3 +3H20 — 3NaSO4 + 2AI(OH)3 4+ 3H,S7

Na,CO3; + BaCl, — 2NaCl + BaCOs; {

3BaCl, + AL(SOs)s — 2AICl; + 3BaSOsd
Na;S + Cu(NOsz), — 2NaNO; + CuS ¢

0,75

2. Khi cho dung dich KzS lan Iugt vao 6ng nghiém chira cac dung dich trén thi:
- Ong nghiém xuat hién két taa trang keo va c6 hién tugng sui bot khi chira AICI;

2AICI3 + 3 KoS + 3H20 — 6KCI + 2AI(OH)3! + 3H,ST
- Ong nghiém c6 hién tuong sui bot khi chira dung dich NaHSO4
2 NaHSO4 + K2S — 2K3S04 + HoST
- Ong nghiém xuat hién két taa den chia FeCly:
K>S + FeCl, — FeS! + 2NaCl
- Ong nghiém xuat hién két taa den va vang c6 chira FeCls
2FeCls + 3K2S — 6KCI + S1 + 2FeS!

0,75

Al + NaOH + H.0 — NaAlO: + % H, T

0,08 0,08 0,12 (mol)
= NaOH du 0,04 mol; nai = 0,08 mol - mai = 2,16 gam
NaOH + HCI — NaCl + H;O
0,04 0,04 (mol)
= HCl du 0,7 mol
NaAlO; + 4HCI — NaCl + AICI; + 2H20
0,08 0,32 (mol)
= HClI du 0,38 mol

0,5

C+ HNOj3 dugc khi duy nhat = FeCOs di phan ung hét véi HCI
FeCO3 + 2HCI — FeCl, + CO2 + H20
COz + Ca(OH), — CaCOs3 + H20
= Neeco, = Neaco, = 0,1 MOL = M, = 11,6 gam
HCI du 0,18 mol.
B la hon hop khi = C6 ca CO, va H, = ¢6 phan ing Fe va HCI
2HCI + Fe — FeCl> + H»

0,5

— THs: Fe hét
Cu + 4HNO3 — Cu(NO3)2 + 2NO2 T + H.0
0,025 0,025 0,05 (mol)
= Mcy = 1,6 gam.
Mre = 20 — Mcu — Mal — Mo = 4,64 gam
Cu(NO3)2— CuO + NO, T+ 0,1
M = Mcuo = 2 gam

0,5




— TH>: Fe du
Nge phanang = ¥2 Nher = 0,09 (mol)
Goi Fe du: x mol; Cu: y mol
Mee duw + Mcu =20 — MFe phantng — MAI — Meeo = 1,2 gam
56x+64y=12 (I
Cu + 4HNO3 — Cu(NO3)z + 2NO2 T + H.0
Fe + BHNO; — Fe(NO3)s + 3NO; T + H.0
—> Ny, =3Xx+2y=0,056 (I)
Giai hé¢ phuong trinh (1) & (1) dugc x =0,01; y=0,01
— Mcy = 0,64 gam; mee = 0,56 gam
Cu(NO3)2—> CuO + NO, T+ %4 0,1

2Fe(NO3);— Fe,03 +6NO; T+ g 0,1

= M =Mcuwo + Meeo, =1,6 gam

0,5
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C6 Magnaon = 50.1,2 = 60 (g): Nhzo = 59,49 : 18 = 3,305 (mol)

Ap dung bao toan khéi lugng ta cd: Ma + MdaNaoH = Mhoi nuse + Mp
—> ma = 59,49 + 1,48 — 50.1,2 = 0,97 ()

=> Ma = 0,97/0,005=194 (g/mol)

0,5

Mt khac theo gia thiét:
D —%Y 50,795 gam Na,COs + 0,952 lit CO; (dktc) + 0,495 gam H,O.
= Nyco, =0,0075(mol); e, =0,0425(mol) ; NHzo = 0,0275 (mol)

= Nnaor = 0,015 (mol); NH20 trong dd NaOH = (60 - 0,015.40) :18=3,3 (moI)
Ap dung PLBT nguyén t4 C ta co:
=0,0075 + 0,0425 = 0,05 (mol)

Nc(rongA) = N +N

C(Naycoy) Cicoy)

BT nguyén té H:
Nt rongay N +n =n +n

=> N rong A) + 0,015 + 3,3.2 = 3,305.2 + 0,0275.2
= NHronga) = 0,05 (mol)
Goi cong thuc phén tir A la CxHyO,. Ta co: x = nc/na= 0,05/0,005=10
y = nu/na=0,05/0,005 =10 = z = (194-10.12-10)/16 = 4
Vay cong thuc phén tir A la C1oH100a4.

H (trongNaOH  ban ®Qu) H (trongH,0O cfia dd NaOH) H (trong h-i H,0) H (®tch,y D)

0,5

Co ty lé: M _ 0,005 = 1; Trong A c6 4 nguyén tir O nén A cd thé chira 2 nhom
Naon 0,015 3

chtrcc phenol va 1nhém chuc este —COO- hoac A ¢6 2 nhdm chac este —COO- trong
d6 1 nhom chirc este lién két v6i vong benzen. Nhung theo gia thiét A chi c6 mot
loai nhdm chirc do d6 A chi chtra hai chirc este (trong d6 mot chirc este gén vao
vong benzen) => A phai cé vong benzen.

Khi A tac dung véi dd kiém thu duge X, Y 1 2 axit hitu co don chue.

Z 13 hop chit hitu co thom chira 1 nhom chirc phenol va 1 chirc ancol = Sb nguyén
tir C trong Z >7 = Tong s6 nguyén tir C trong X, Y =3.

0,5




Vay 2 axit 1a CHsCOOH (Y) va HCOOH (X)
Nhu vay Z phai la; OH-CeHa-CH.OH

Khi Z tac dung dd nuée brom tao ra san pham Z' trong do:
M, —M, =237 => 1 phan tir Z da thé 3 nguyén tir Br. Nhu vay vi tri m Ia thuan
loi nhat. CTCT cuaZvaz la

OH
OH
| Br— ‘ \— Br
‘ \ /| CH,OH
=~ CH,OH Br

= A 1a m-CH3COO-C¢Hs-CH2-OOCH
hodc m-HCOO-CgHs-CH-OOCCH;s

0,5

Hoc sinh 1am theo cach khac néu diing dwoc diém toi da




