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PE CHINH THUC

(Pé thi gom 04 trang)

Cau 1 (2,5 diém).
1.1. Véi phan tng: 2503~ + 0, —2S03~ (1)

d[so03%~]

Biéu thurc toc d6 toan phan cd thé duoc biéu dién nhu sau: — = k. [S0%7]2[0,]P

£ - 2 A £ R - 2 . X . 2- ’ _
Néu oxi du, biéu thic toc d6 co thé dugc bieu dién lai nhu sau: _dlsosT] _ k'.[SO37]?

dt
Trong d6: k> =k.[0,]°
Tién hanh do ndng d6 sunfit [SO3~] theo thoi gian t va nhan duoc ba d6 thi sau:

[SO%7] -t 1/[ S027] -t In[S02-] -t
T . 3 A
‘ ’ *e " ) ‘A‘A
"004.0 .-.-'--- ‘A“
(D6 thi 1) (D6 thi 2) (D thi 3)

a) Xac dinh bac phan ng theo sunfit.

Tién hanh do k’ theo cac nong do oxi khac nhau va thu dugc két qua nhu sau:

[O7] 212,0 390,7 652,2 979,2
k’ 741,3 955,0 1230,3 1584,9
b) Xac dinh bac riéng phan theo O».

1.2. Phan ung: 2Fe** + TI¥* — 2Fe + TI*,

k[Fe2+]2[T|3+]
[Fe*' ]+k 'TFe*]
1.3. Péi véi phan tng: A + B — C + D ¢6 biéu thirc tdc do phan ung v = k. [A].[B]
Tron 2 thé tich bang nhau cua dung dich chat A va dung dich chat B ¢6 ciing nong d6 1,0 M:
- Néu thuc hién phan ang ¢ nhiét do 300 K thi sau 2 gio nong do caa C bang 0,215 M. Tinh hang sb téc do
cua phan tng.
- Néu thyc hién phan tng & 370 K thi sau 1,33 gio ndng do6 cua A giam di 2 1an. Tinh ning lugng hoat hoa
cua phan ng (theo kJ/mol). Cho R = 8,314 J/mol.K
Ciu 2 (2,5 diém).
2.1. Hoa hoc xanh (Green chemistry) ludn huéng téi cac qua trinh san xuét sach hon, giam thiéu & nhiém
moi truong, tach loai, thu hdi, tai str dung cac chat thai. Dudi day 1a mot vi dy:
Dé tach loai cac kim loai nang Cr(V1), Ni(Il) tir nuwéc thai ma dién, ngudi ta tién hanh kha Cr(V1) vé Cr(l11)
bang FeSO,4 trong mdi truong axit, sau d6 dung kiém dé két tua cac hidroxit Cr(OH)s, Ni(OH),, Fe(OH)s tai
cac pH thich hop nham thu hoi, tai sir dung lai hidroxit cua cac kim loai nay.
Gia thiét ndng d6 ban dau cua cac ion Cr(VI) va Ni(Il) trong nuéce thai déu bing 10°M; luong FeSO, ldy
vira du dé khir Cr(V1) vé Cr(lll) (coi thé tich dung dich nudc thai khong d6i). Hay xac dinh cac gié tri pH
sau day ddi vai ting hidroxit kim loai:
- pHya ctia dung dich khi bat dau xuat hién két taa hidroxit kim loai.

. Hay du doan co ché caa phan ang.

c¢6 phuong trinh dinh luat téc do phan ung dang: r =
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- pHy: cua dung dich khi két taa hoan toan hidroxit kim loai. (Céc hidroxit kim loai duoc xem nhu két tua
hoan toan khi ndng do ion kim loai con lai trong dung dich nho hon hodc bang 10°M).

Cho tich sé tan K ciia Fe(OH)s, Cr(OH)s, Ni(OH), lan luot bang 1038, 10, 10", Ky = 107

2.2. Acqui chi dugc nha hoa hoc Phép Louis Gaston Plante phat minh vao nim 1859. O trang thai hoat
dong, dién cuc bén trai cua acqui (voi thé dién cuc 4m hon) tao thanh tir chi kim loai, con dién cuc bén phai
1a chi (IV) oxit. Chat dién li 1a dung dich H,SO, c6 ndng do phan tram 20-30%.

a) Thiét 1ap so d6 pin don gian nhat tng v6i dcqui chi.
Cho cac thé dién cuc chuin: E° =-0,359V; E°

PbSO,,S027/Pb PbO, ,H*,S0%~/PbSO,

=1,682V va E’ =-0,126 V.

P2 /Pb
b) Viét phuong trinh hoa hoc cho phan tmg tong cong xdy ra trong pin va tinh suit dién dong chuan cua pin
dién hoa.

¢) Tinh ning lugng Gibbs chuén ciia phan tng tong cong va hing s6 can bang cua phan tmg tai 25 °C.

d) Tai mat phan cach “Pb ‘ chat dién 1i”, xay ra twong tac hoa hoc tao ra chi (II) sunfat. Viét phwong trinh
hoa hoc cho phan tng xay ra.

Cau 3 (2,5 diém).

3.1. Xét phan ang: TiO; Ok 2C (graphite,s) T+ 2Cl» @ — 2CO @7t TiC|4(|).

C6 AHC (298K) = -80,01 kJ.mol™. Cho biét c4c dir kién sau ¢ 25°C:

Ché.t TiOz (s) C|2 () C (graphite,s) CO (9) TiC|4 0}
AH° (kJ.mol™) -945 0 0 -110,5 ?
Cpm (3.K .mol™) 55,06 33,91 8,53 29,12 145,2
a) Tinh A\H° & 135,8°C.
b) Tinh AsH° cua TiCly 0o 25°C.
Gia sir c&c gia tri nhiét dung riéng khdng phu thudc vao nhiét do.
3.2. Li;Sg 1a dang polysulfua dugc nghién ciru nhiéu 2L
nhat, phan ung hinh thanh chat nay nhu sau: P &@ P U,L) T, @,
2Li* + Sg + 2e — Li,Sg + 25 v \./J N Y
Li;Se ton tai hai dang cau trac: (1) va (I1), su phan ly ' Vi I
cua LiSg trong dung moi dién phﬁn DMIjZ (1,2- o® ‘ %
dimethoxyethane) dugc mo ta & so d6 bén (gom cén 1,5 1) ¢ Y ? = ; L LipSe(ID)
bang cua cac dang Li,S, LiS;, S va LiS, ’ 3
trong DME) Y 2
Nang lugng Gibbs phan ly (kJ.mol'l) cua cac qua V(';)', uuﬂ’) N
trinh trong DME (25°C va 1 bar): 2 o+ _._3 & ap®
AGg (1) | AGg,(I1) | AGS, | AGS (1) | AG (1) u s
20,68 18,92 100,55 | 45,13 43,37 I s

a) Tinh ty 1& nong do Li,Se tuong mg voi hai dang
céu trac (T) va (I).
b) Tinh hang sé phan ly biéu kién cta can bang;

Li,S, Li* + LiS;
c) Sap xép ndng d¢ can bang cta cac cau tir Li,S,, LiS;, S? va LiS; theo tht tu giam dan.
Cau 4 (2,5 diém).
4.1. Mot nguyén t6 X ¢ kha ning phan ung véi canxi cho chat Y. Mat khac X tan duoc trong dung dich
kiém tao ra mot hop chat A va khi B déu c6 chaa nguy@n té X. A phan ang véi clorua voi thu dugc mot két
tna C. Két tua nay s& chuyén thanh Y khi xt Iy véi nhém & nhiét d6 cao. Hoa tan chat Y trong dung dich
HCI lo&ng thu dwoc B. Biét rang khi xt Iy C vai SiO; va than coc thu dugc X, con trong trudng hop khéng
¢6 than céc thu dugc D. D tan duoc trong ca dung dich axit lodng va kiém long.
a) Lap luan xac dinh cau trdc cac chat chwa biét va viét cac phuong trinh phan ang xay ra.
b) Pon chat X ton tai mot dang thu hinh kém bén véi khong khi va dé thing hoa. V& cau trdc dang thi hinh
nay va giai thich tai sao n6 lai kém bén véi khong khi?

—
Y
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4.2. Trong da sb trudng hop, dang hinh hoc cua céac
phicc bat dién khong twong ¢ng vai hinh bat dién dbi
xtng li twdng, ma sé bi bién dang. Hién tuong nay duoc
giai thich boi hiéu ung Jahn-Teller, i thuyét nay phat
biéu rang phan tir voi céc orbital c6 ning luong bang
nhau c6 xu huéng bi bién dang hinh hoc va do d6 ning
lwong cua phan tir s& giam khi cdu hinh electron thay
d6i. Trong hinh bén, &; va &, 13 ning luong tach muc
bién dang trong c4c orbital ctia cAc nhom tyg Va €. e 124
a) Trong hinh bén, hdy gan cac obitan d caa kim loai ? ' — ‘
vao mdi gian dd twong ung. 2
b) Bang viéc tinh niang lugng bén hoa khi bién dang (so
v6i khi chua bién dang), hay cho biét cac phuc bat dién
nao sau ddy c6 xu hudng bién dang va cho biét su rat

Su rat ngan hodc kéo dai lién két theo truc z
trong phuc béat dign

ngin hoic kéo dai lién két theo truc z xay ra véi cac phic nay:
i) [CrCle]* (spin cao). i) [MNn(CN)g]*~ (spin thép). iii) [Mn(H,0)g]** (spin cao).
Cau 5 (2,5 diém).
5.1. Gan céac gia tri pK; do dugce trong dung méi DMSO: 9,3; 13,0; 15,6; 18,5; 21,2 (khong theo thir tu) cho
cac hop chat mudi phosphonium F1 — F5 & hinh bén dudi.

/I\Iﬂ\e /I\lll\e Me Me Me
® ® ® ® ®
PhsP” “CO,Et PhsP” “Me Ph3P)\©\ Ph3p)\/ Ph3P/I\/APh
CN
F1 F2 F3 F4 F5

5.2. Giai thich tai sao toc do ciia phan tng (1) nhanh gap 8000 lan phan ung (2)?

p KCN ® KCN
Ol 7 == o+ BN et ——> S+ ECN
“Et (1 “Et : (2)

5.3. Cho cu tao ctia hop chét hitu co E nhu hinh bén. COOH
Hay chi rd trang thai lai hoa cua timg nguyén tir N & ciu tao E va ghi gid tri ﬁlﬁ

pKa (¢ 25°C): 1,8; 6,0; 9,2 vao timg trung tdm axit trong cong thirc twong QN NH;

ung vai E. Giai thich. H ©

5};4.h1§/[(;)1t bs? hop chat 1,3-dicacbonyl ¢6 dang enol OH O o4 O Ho\f>:o
nhu hinh bén:

a) So sanh tinh axit cua chét (1) va chét (2). NNocHs )\/U\ 0

b) Giai thich vi sao chat (3) ciing 1a este nhung c6 1) ) 3)

tinh axit manh hon chat (2) va manh hon rat nhiéu

(100000 14n) so v6i chit (1)?

5.5. V& gian d6 theo MO- z va chi rd LUMO, HOMO trong phan tir buta-1,3-dien

Cau 6 (2,5 diém).

6.1. Cong thirc cua (+)-Grandisol (K) mét chat du dan cua loai bo cai, séng trén cay

H
bong dugc cho nhu hinh bén.
Hén hop raxemic Grandisol dugc diéu ché tir hept-5-ennitrin (A) 1am chat dau theo so o
do sau: CHa (K)
1. LDA/THF m-CPBA 1. LDA/THF 1. DIBALH/THF
-~ B e - E
) O 2. H,0 2. H,0
-Bra~00 (C14H3NO3)
NH,-NH KOH, H,0 + Ph;P"CH," H,80,
E —— F —5 . g et H — 1 nooe - K
2,

Xac dinh ¢dng thirc cau tao cac cht chua biét (khong can biéu din hoa Iap thé), viét co ché phan ung cua
chuyén héa tir C— D.
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6.2. Bé xuat co ché cho céc phan ung sau:

0]
OH O
1. KOH, t° b) _KOH _
—_— 0,
2. H3O+ o 150°C COQH
HO (6] 0]
(0]
—_— 1 +
o

Cau7@2,;5 dlem).
7.1. Hidrocacbon A (CgHo) khong co dong phan lap thé, 1 mol A chi lam mat mau 1 mol KMnOy (trong
nude) hodc 1 mol Br; (trong CCly) ¢ nhi¢t d6 thuong. A phan ung voi lugng du Hy/xtc tac Ni tao thanh cac
hop chat 1a ddng phan cdu tao ctia nhau ¢ cung cong thirc phéan tir C¢H,4. Trong dung dich axit H;PO4 50%,
A chuyén thanh C (C¢H,,0) khong lam mat mau dung dich KMnOy hodc dung dich Br,/CCly ¢ nhiét d6
thudng. Ché hoa C véi CrOs/piridin thu duoc D. Xir Iy D véi m-CPBA thu duoc 2 san pham E1 va E2 1a
ddng phan cdu tao cta nhau c6 ciing cong thirc phéan tir C¢H,00,, trong d6 E1 13 san pham chinh. Khir hoa
El1 va E2 br:ing LiAlH4 thu dugc F1 va F2 c6 cung cong thirc phan tir CsH140,; F1 hoac F2 phan Umg voi
PCC hoic CsHsN.SOs thu duge san pham tuong tmg X1 va X2, trong d6 X1 c6 phan tmg idofom. Xac dinh
cong thirc cAu tao cua cac chat néu trén.
7.2. Hop chat X (CyoH150) duoc phan l1ap tir mot loai tinh dau & Viét Nam. X khdng lam méat mau nuéc
brom va dung dich thudc tim lodng, ciing khong tac dung véi hidro khi c6 xuc tac niken, nhung lai tac dung
véi axit clohidric dam dac sinh ra 1-clo-4-(1-clo-1-metyletyl)-1-metylxiclohexan.
a) Hay dé xuat cau trdc cua X.
b) Hop chit Y (C1gH2005) 6 trong maot loai tinh dau & Nam My. Tir Y ¢6 thé tong hop dugc X bang cach
dun nong vai axit.
- Viét cdng thirc cAu tao va goi tén Y.
- Dung cdng thic ciu tric, viét so d6 phan ang va trinh bay co ché day da cia phan &ng tong hop X tir Y.
Cau 8 (2,5 diém).
8.1. D-andotetrozo A khi phan ng véi axit nitric cho hop chat khdng hoat dong quang hoc. Khi A phan ting
v6i HCN, tiép theo véi dung dich Ba(OH), cho hai axit andonic epime B va C. Cac axit andonic nay nam
trong can bang vai cac y-andolacton D va E twong (ng ciia ching. Xir Iy hdn hop nay véi Na - Hg va nudc
& pH 3-5 thu duoc cac chat F va G tuong tng. Oxi hda F bang axit nitric thu duogc axit andaric khong hoat
dong quang hoc H, trong khi thyc hién phan tng nay véi G thu duoc axit andaric hoat dong quang hoc 1.
Cho biét cAu trdic cAc chat tir A dén |.
8.2. Xac dinh céc chat hiru co A, B, C, D, E, F, G, H, I, J trong so d6 chuyén hoa sau:
L . D Biét rang:

2120 -2H;0 -Hz0 - [H] = khtr hoa; [O] = oxi hda; t = dun nong;
- C ciing la mdt amino axit cé trong tu nhién;
- D, E, F, J c6 hé 3 vong ngung tuy;
- D va J 1a cac dong phan céu tao.

[HI'| -2H,0

__>(_—>|-|-|
I
N
T
N
(@]

H,0
2H,0 +2H,0 t |-2H,0
[o] M +2H,0
-2H,0 -4H,0
----- HET-----
Hovaténthisinh: ............cccoooiiiiiiiiiiinn. Sobdodanh: ...........c.ceviiii,

Lueu y: - Thi sinh khéng duoc sir dung tai liéu nao khac ngoai bang tuan hoan cac nguyén té hda hoc.
- Can bo coi thi khdng giai thich gi thém.
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