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PHO THONG NANG KHIEU 2020 - 2021
Céu 1 (1,5 diém)
Viét cac phuong trinh hoa hoc theo hai chudi chuyén hoa sau:

(a) MgCO, — 2 MgO—2Mg(OOCCH,), —2—>Mg(OH), —*—MgS0,
(b) Cu,S—2Cu0—cu—2—Cuso,

®

Huéng din

(a)

(1) MgCO, —" > MgO + €O,

(2) MgO + 2CH,COOH —> (CH,C00), Mg + H,0

(3) (CH,CO0), Mg + 2NaOH —> Mg(OH), 4 + 2CH,COONa
(4) Mg(OH), + H,SO, —> MgSO, + 2H,0

(b)

(5) Cu,S + 20, — 2Cu0 + SO,

(6) CuO + H, —" Cu + H,0
0
(7) Cu + 2H,80, (dac) —"—> CuSO, + SO, T + 2H,0

(8) Cu,S + 6H,SO, (dac) t—O> 2CuSO,, + 550, T + 6H,0
Cau 2 (1,5 diém)

Mudi kiém ctia kim loai M c6 cong thire tong quét 1a MCO3.nM(OH),.mH>0. Néu nung mau mudi kiém nay
dén khéi luong khong d6i thu duge mot hop chat A (rén) va hoi B, dong thoi khdi lwong giam 28,74% so v6i khdi
lwong miu ban dau. Ngung tu hoi B thu dugc nude c¢6 khéi lwong bang 2/9 1an khéi luong A.

(a) Xéc dinh cong thirc cia mudi kiém.

(b) Hoa tan 54,56 gam mudi kiém trén vao 400 gam dung dich HCI 15,5% thu dugc dung dich C.

i) Viét phuong trinh phan tng xay ra.

ii) Tinh ndng d6 phan trim cua (cac) chat trong dung dich C.
Huéng din
(@
Lay : My1co, nm(omy,.mi,0 =100 gam

Phuong trinh héa hoc:

0
MCO,.nM(OH),.mH,0 —~— (n+1)MO + CO, T + (n+m)H,0 T
Chat rin A 1a MO; hoi B gdm CO2, H2O.
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m, =my;, = (100%—28,74%).100 = 71,26 gam

m —gm = m —27126 - 3563
HQO 9 * A H2O 9 * ’ mHzO = E am
L5807
€02 719800
L3563
12074050
N n
Theo phung wnh 100> 13333 1 nim=3 )
I’lH 1) n+m n+m
2
Theo phuong trinh N Nyio _ n+1 — 71,26 I(Il-i-l). 5807
nco, | M+16 19800
=2
=>M+16= E = 1
n+1 M =65 (Zn)
Thé n =2 vao (I) sm =1
Cong thic ciia mubi kiém 1a ZnCO3.2Zn(OH),. H20.
(b) i).
Phuong trinh héa hoc:
ZnC0,.2Zn(OH), .H,0 + 6HCI — 3ZnCl, + CO, T + 6H,0
(b) ii).
54,56
N71C05.2Zn(0H), H,0 = 341 =0,16 mol
400.15,5%
HCl 36,5
ZnCO,.2Zn(0OH),.H,0 + 6HCl — 3ZnCl, + CO, T + 6H,0
pit: 0,16 — 0,96 0,48 0,16 mol

= Dung dich C : ZnCl, (0,48 mol); HCI du (1,7-0,96 =0,74 mol)

Nong d6 phan trim ctia cac chét tan trong dung dich C:

C%(ZnCl,) = M.IOO% =14,59%
447,52

2

C%(HCI du) = w 100% = 6,04%
447,52

Nhdn xét:

— Bai kha hay, tinh toan nhe nhang, mang béan sic Hoa hoc va tu duy.

— Tuy nhién, cau chir trong bai con hoi cau tha:

+ Mudi ¢ day phai 1a mudi bazo chir khéng phai mudi kiém, diéu d6 lam hoc sinh khé hoang mang khi doc dé vi
mudi kiém thi kim loai phai héa tri I va mudi kiém sao lai bi nhiét phan?
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+ Tinh ndéng d6 phan trim cua (cac) chat trong dung dich C, tai sao chit “cac” phai cho vao ngodc don? Cau nay
phai hoi 1a tinh ndng d6 phan trdim cac chat tan trong dung dich C. Néu tac gia mudn tinh ca nude thi khong ¢ khai
niém ndng do phan trim cua dung moi.
+ Hoi B thi ngudi ta s& hiéu 1a chi c6 hoi nude. DE nén dé rd rang thu duge hdn hop B gdm khi va hoi.
Céu 3 (1,5 diém)
Axit polyphotphoric c6 cong thuc sau:
@)
I I I
HO—REO—P O—P—OH
o O
Hoa tan axit polyphotphoric vao lugng du nudc, sau d6 dun nhe thu duoc dung dich A chi chita mét chat tan.
Trung hoa dung dich A bang luong vira dii dung dich NaOH, ké tiép cho lugng du dung dich MgSO4 vao dung dich
trén thu duoc két tia B ning gép 1,578 1an khéi lwong axit polyphotphoric da dung.
(a) Viét cac phwong trinh hoa hoc xay ra.
(b) Xac dinh gia tri n.
(¢) Tinh néng d6 phan tram ciia dung dich thu dwoc khi hoa tan hoan toan 24,9 gam axit polyphotphoric vao
trong 200 gam nudc.
(d) Bé diéu ché axit polyphotphoric thudng nung hdn hop gdm P2Os va H3PO4 khan. Gia sir khi nung tao
thanh axit polyphotphoric c6 gia tri n nhu trén, hiy viét phuong trinh phan tng xay ra.

Huéng din
(a)
Axit polyphotphoric tac dung véi nudc:
ir o0 I
HO—REO—P O—T—mi + (n+1)HOH — m+mHO—F—OH
n
OH OH H OH

Hoic viét gon:
H, P, 05,5, + (m+1)H,0 —— (n+2)H;PO,

44n~ 2+n
Dung dich A: H3POg4
Dung dich A tac dung vira du véi dung dich NaOH:
H,PO, + 3NaOH — Na,PO, + 3H,0
Dung dich Na3POs tac dung véi dung dich MgSOas:
2Na;PO, + 3MgSO, — Mg;(PO,), ¥ + 3Na,S0,
b
So do phan tng:

4Py 07,3, — =2 H;PO, — 20 Na,PO, — %24 Mg, (PO,), ¥

@D

Mygy(POy), = l’578'mH4+nP2+nO7+3n = 262'nMgs(P04)2 =1,578.(80n + 178)'nH4+nP2+n07+3n

BTNT P —
—(2+ n)'nH4+nP2+n07+3n - 2'nMg3(P04 » (In

Q: 262 _ 1,578.(80n +178) N

n~4
n 2 2+n
(c)
Cong thuce cua axit polyphotphoric: HgPsOro.
24,9 =0,05 mol

NHep0y9 = 498

BINT P
. = =0. =
—— 0.y o, =Nypo, = Ny,po, =06.0,05=0,3 mol
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M gy dich = 249 +200=224,9 gam

Nong do phan tram ciia dung dich thu duoc 1a:

98.0.3
C%(H.PO, ) = 2o
o(MHPOD ="

K

.100% =13,07%

(d)

xH;PO, + yP,0O4 t—O> zHgP, O,
_BINTH ,3x =8z X = 8z z=3
ﬂ)x+2y=6z = 53Z:>Ch(_)n: x=8
— PO s ax+5y =19z Y55 y=5

Phuong trinh héa hoc:

8H,PO, + 5P,05 —“— 3H,P,0,,
Céu 4 (1,5 diém)
Trong khoang 0 — 90°C, lién hé do tan C (mol/L) ctia Ca(OH); trong nuéc va nhiét do (t: °C) nhu sau:
C=-111x10"* xt+1,79x1072
(a) Cho biét d6 tan ciia Ca(OH)2 thay d6i nhu thé nao khi nhiét d6 ting?
(b) C6 ton tai dung dich Ca(OH), 0,03 M trong khoang 0 — 90°C khéng? Giai thich.
(c) Can lam bay hoi bao nhiéu mL nuéc tir 500 mL dung dich bdo hoa Ca(OH), & 60°C dé thu duoc dung
dich bao hoa Ca(OH), & 20°C?
Huéng dan
(a)
Xét hai nhi¢t do ti, t2 (t1 <t2).
C,, =—111x107* xt, +1,79x107

C,, =—L11x107* xt, +1,79x1072

=C, -C, =-1,11x107*(t, -t,)——=2>C, -C, <0=C, <C_

= Do tan cua Ca(OH), giam khi nhiét d6 tang.

Cach khac:

C=-111x 1074 xt+ 1,79 1072 13 ham s6 bac nhét co6 hé s6 cua t 12 s6 Am nén ham s nghich bién.
=t tang thi C gidm = Do tan cua Ca(OH), giam khi nhiét do tang.

(b)

C=-L11x10*xt+1,79x1072 = 0,03 =-1,11x10* xt +1,79% 1072 = t ~~109°C e (0-90°C)
— Khéng ton tai dung dich Ca(OH), 0,03 M trong khoang 0 — 90°C.

(c)
Xét 500 mL dung dich Ca(OH), bio hoa & 60°C:

C=-1,11x10"*x60+1,79x107* =0,01124 M

= Neyom, =0,5.0,01124=5,62.107 mol
Xét dung dich Ca(OH), bio hoa ¢ 20°C:

C=-1,11x10"*x20+1,79x107* =0,01568 M

. 5,62.107°

\Y 0 = ~0,3584 lit =358,4 mL
dd Ca(OH), (20°C)  (0,01568
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VHZO (bay hoi) — 500-358,4=141,6 mL

Ciu 5 (1,0 diém)

Butadien — 1,3 ¢ thé duogc tong hop tir etanol biang cach dun néng & 370 — 390°C c6 mit xuc tic MgO — SiOa.
Ngoai butadien — 1,3 con ¢ 2 san pham phu 1a X va Y. Hiéu suat chuyén hoa thanh butadien — 1,3 12 70%. Y cho
phan Umg véi oxi tao thanh X.

(a) Viét phuong trinh hoa hoc (cong thirc cau tao viét gon).

(b) Tinh khéi lugng etanol 95% can thiét dé tong hop 1 tan butadien — 1,3.

(¢) Viét phuong trinh hoa hoc (cong thirc ciu tao viét gon) mé ta phan tmg polime hoa butadien — 1,3 va cho
biét ing dung cua poli(butadien — 1,3).

(d) Butadien — 1,3 c6 thé duoc diéu ché bang cach cho C4Hio qua xtc tac & 590 — 675°C. Viét phuong trinh
phan tmg duéi dang cong thirc ciu tao viét gon.

Huéng dan
(a)
2CH, - CH, —-OH —=%3% _, cH, =CH-CH=CH, + H, + 2H,0

370-390°C

buta—1,3—dien

San pham phu X, Y 1a do etanol bi oxi hoa béi oxi trong khong khi tao thanh andehit axetic, axit axetic:
2CH, - CH,0H + O, —* 5 2CH, - CHO + 2H,0
CH, -CH,OH + O, L) CH,COOH + H,0

Y tac dung voi oxi tao thanh X =Y la CH3CHO, X 1a CH3COOH:
2CH;CHO + 0, —*_ 2CH,COOH

(b)
1 100) .

m =46. 2.—.—— | tan

C,H50H ( 54" 70 j
m = =2,56 tin

C,H;OH 95% 95%
(c) )

_ _ Na ~ AL —
buta—1,3—dien polibuta—1,3— dien
Ung dung cia polibuta — 1,3 — dien: dung 1am cao su.
(d)
0

CH; —CH, -CH, -CH, —**” € ,CH, =CH-CH =CH, + 2H,
Nhan xét:

— Theo danh phép IUPAC thi chi s6 s& duoc viét truge va ngay sau lién két ddi, ba, nhom chic,... do d6 dé nén dé
tén la buta — 1,3 — dien cho chuan.
— Tén goi cta polime :
+ Monome gém mdt cum tir : Tén polime = poli + tén monome. Thi du : polietilen, polistiren, polibutadien.
+ Monome gbém hai cum tir tré 1én : Tén polime = poli + (tén monome). Thi du : poli(vinyl clorua), poli (vinyl
axetat)
Cau 6 (1,0 diém)
Phan tmg cua glyxerol véi axit nitric (khir nude) tao thanh trinitroglyxerol. Trinitroglyxerol 13 mot loai thude
nd, khi cho nd tao thanh gém ¢0 nito, oxi, cacbonic va hoi nudc.
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(a) Viét phuong trinh phan tmg hoa hoc ctia phan tung diéu ché trinitroglyxerol va phan tmg nd cua
trinitroglyxerol.

(b) Néu cho nb 45,4 gam trinitroglyxerol, tinh s6 mol khi/hoi tao thanh.

(c) Khi nd 1 mol trinitroglyxerol tao thanh 1448 kJ nhiét lugng. Tinh nhi¢t lugng tao thanh khi cho nd 1 kg

trinitroglyxerol.
Huéng din
(a)
| S — | S
glyxerol trinitroglyxerol
(b)
45,4

4C,H,(ONO,); —> 6N, + O, + 12CO, + 10H,0
0,2 > 03 005 06 05 mol
Ny s ot =0,3+0,05+0,6+0,5=1,45 mol

(c)
_ 1000 1
N Hs (0NO, ), 7 mo
Nhiét luong tao thanh khi cho né 1 kg trinitroglyxerol la:

@.1448 =6378,85 kJ
227

Nhan xét:

— Khi cho nd tao thanh gém c6 nito, oxi, cacbonic va hoi nudc 13 mot cau rat toi nghia, dé phai cho rd rang va dung
nghia 13 khi cho né tao thanh san pham gém cé nito, oxi, cacbonic va hoi nwéc.

— Tinh s6 mol khi/hoi tao thanh nguoi ta s& hiéu 13 s6 mol khi hodc hoi. O day t6i nghi dé s& hoi tong s6 mol khi va
hoi.

Céu 7 (2,0 diém)

Phan mg ctia butadien — 1,3 v6i khi clo & 250°C tao thanh 3 san pham Au, Az, A3 déu c6 cong thirc phan tir
C4HCl. Bun ndng A1 trong dung dich NaOH & 85°C thu dwgc B (C4HsCl). Trong diéu kién c6 xuc tac, B cho phan
{mg polime hoa thanh polime C. Hon hop Az va Az cho phan tmg thity phan c6 mit lugng de HCOONa & 110°C
tao thanh hdn hgp D2 va D3 déu c6 cong thiic phan tir C4HsO,. Hydro héa hdn hgp D2 va D3 c6 mit xtic tac Ni/Al
chi tao thanh mét chat E (C4H;002).

Hop chat hitu co F (CsHio) c6 chita mot vong benzen. Phan tmg cua F voi oxi trong khong khi, c6 mit xuc
tac Co-Mn-Br tao thanh G (CsHsO4). Hop chéit G c6 3 dong phan va cong thirc cdu tao dung ctua G c6 cac nhom
thé trén vong benzen cich xa nhau nhit. Phan tmg ciia E v&i G tao thanh polime H. Viét cac phuong trinh phan
g héa hoc xay ra dudi dang cong thirc ciu tao (viét gon).

Huéng dan
Buta — 1,3 — dien phan ung véi Cly:
Phuong trinh hoéa hoc:
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1 2 3 4
— = H,C—CH—CH=CH, (Séan phdm cong 1,2)

1 2 3 4 0
H,C=CH—CH=CH, + cl, 22 A L
L HZ?_CH:CH_(I:HZ (San pham cong 1,4)
Cl Cl
San pham cdng — 1,4 c6 dong phan hinh hoc, nén ton tai 2 chat:
H4C CH H4C cl
AN N/
CcC—cC Cc—C
/ \ / \
cl Cl cli CH,
Cis Trans
D», D; tac dung v6i Ha thu duge 1 chat E = Dy, D3 ¢ cuing cong thirc cdu tao = As, Aj ¢6 cling cong thirc
cdu tao:
H,C CHj H3C Cl
H,C—CH—CH=—CH, C— c—c
Cl Cl Cl Cl Cl CH3
Cac phuong trinh hoa hoc cia Aj:
H,C—CH—CH=CH, + NaOH —33C, HC|):CH—CH:CH2 + NaCl + H,0
cl Cl Cl
B
Ay
_ - _ Na _ -
n HC——CH——CH——CH, — —GCHZ—CH_CH CHZ—)n—
Cl
C

B
Céc phuong trinh hda hoc ctia Az, As:

CICH, —CH = CH - CH,CI + 2HOH —"%’°  HOCH, — CH = CH - CH,OH + 2HCI
D,/D;

Ay /Ay
HCOONa + HCI — HCOOH + NaCl

HOCH, —CH = CH-CH,OH + H, —=AL, HOCH, - CH, —-CH, —CH,OH
110°C
E

D, /D3

Xac dinh F, G:
CsHio c6 4 cong thure cau tao chira vong benzen:

HC—CHs CH, CH, CH,
CH,
CH,

Oxi hoa F thu dugce G (G c6 3 dong phan) nén F chi c¢6 thé nim trong 3 ddng phén sau:
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CH, CH, CH,
CHj
CH,
CH,
G c6 cac nhom thé xa nhau nhit nén coéng thirc ciu tao théa man F:
CH,
CHs,
CHj COOH
+ 302 L) + 2H20
CHj COOH
E G
NHO—[CH,,—OH + n HOOC—QCOOH LN
E
G
O o’n
H

Nhan xét:
— Cong thirc ciu tao A; thuc chit cling c6 2 chit trong Gmg vi cong thirc ciu tao d6 c6 nguyén tir cacbon bat dbi
nén c6 dong phan quang hoc:

HZC—éH—CH:CHZ

& &

Nhdén xét toan dé:
— Pé rat hay, danh gia nang luc tu duy Héa hoc cta hoc sinh théng qua phén tich, doc hiéu ma rét it truong chuyén
lam duogc diéu d6. Hién nay thi c6 thém trudng chuyén Lé Hong Phong Nam Pinh, Lé Quy Pén Pa Ning ciing ra
theo hudng danh gid nang luc nguoi hoc.
—Pé co su phan loai tdt, tam 7 — 8 diém khong kho.
+ Tur 9 diém tré 1én can tu duy tdt va can than dé khong bi mét diém. Ngoai ra cau 7 hoc sinh phai nam duoc kién
thirc 16p 11 bai ankadien, phan (mg tring ngung ctia 16p 12 nén theo t6i doan 9,5 — 10 rét khé.
+ N6i chung dé d& hon niam ngoai, phan loai chii yéu & cau 7.
— Tuy nhién, d& con han ché 1a tac gia ding tén goi rat tiy tién khong theo chuan:
+ Theo d& glyxerol nhung SGK hién hanh 1a glixerol (néu tén tiéng anh 1a glycerol).
+ Theo d& trinotréglyxerol nhung SGK hién hanh 13 trinitroglixeol (c6 vé hoi loan xa viét va anh).
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