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PE THI CHINH THUC
Chu y: Mo6i cau hai thi sinh lam trén 01 tO gidy riéng biét

Caul(4d)

1.1(1,5d) B6i v6i phan Ung : A Of B
Céc hang s t6c d6 ki = 300 gidy " ; k, = 100 giay " . o) thOi di€m t = 0 chi 6 chat A va khéng c6 chat
B . HAi trong bao 1au thi mOt nlta lugng ban dau chat A bién thanh chat B?

1.2(1,5f) Cho 2 caépoxi hoaukhol : Cu*Y/ Cu? E’ =0,15V

I/ 21 E) =0,62V
2.1, Viedtcalcphuong trinh phalindlingoxi hoatikhd(ivagphddngtrinh Nemsttdéngdung. O
kiércl1 lcekllluaéncou thé xallyra soi oxi hoaul” baéngion Cu?*?
2.2. KhifioadungdochKI vagodungdochCu?* thadycou phalinbting

cwt o+ 20— cul +%|2

Hady xaucfionhhaengsoacaanbaengculaphalnéungtrean. BiedttichsoatanT culaCul lag10*
1.3(1d) So sanh va gidi thich ngan gon d0 phan cuc (momen ludng cuc) cla cic chat sau: NFs;,

BF.
Cau II (4d)

I1.1(1,5d) Viét phuong trinh phdn Ung va xac dinh thanh phan giGi han cla hén hgp khi tron
H,S0,C:M v&i Na;PO, C,M trong trudng hQp sau: 2C;> G, > Gy

11.2(0,5d) Tinh pH cUa dung dich H;PO, 0,1M
I1.3(1d) Can cho vao 100ml dung dich H;PO, 0,1M bao nhiéu gam NaOH d€ thu dugc dung dich
co6 pH=4,72.
Cho: H,SO,: pKy, =2 ; H3POs: pKa = 2,23, pKio = 7,21, pKy3 = 12,32
I1.4(1d)Cho biét chiéu hudng cla phan Ung oxi héa - khir:
2FeF; + 2T &—2 2Fe* + I, + 6F
Bi€t: E°Fe’/Fe** =0,77V  E°L/2I =0,54V
Qud trinh : Fe + 3F 2 FeF; B =10"% (B0 qua qud trinh tao phUc hidroxo cUa Fe*, Fe*")
Cau II1 (4d)
I11.1(2d) Khi hoa tan SO, vao nudc c6 cac can bang sau :
SO, + H,0 2 H,S0; (1)
H,SO; 2 H + HSO5 (2)
HSO; 2 H' +S0>  (3)
Hay cho biét ndng d0 can bang cla SO, thay dGi thé nao & mOi trudng hop sau (c6 gidi thich).
1.1 Dun néng dung dich
1.2 Thém dung dich HCl
1.3 Thém dung dich NaOH
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1.4 Thém dung dich KMnO,

I11.2(2d) Cho m; gam hon hgp gdbm Mg, Al vao m, gam dung dich HNO; 24%. Sau khi cac kim
loai tan hét c6 8,96 lit (3 dktc) hOn hop khi X gdbm NO, N,O, N, bay ra (3 dktc) va dung dich A. Thém
mot lugng vira dU O, vao X, sau phan Ung thu dugc hén hgp khi Y. Dan Y tlr tUr qua dung dich
NaOH du c6 4,48 lit hdn hgp khi Z di ra (3 dktc). Ty khGi cla Z d6i vGi H, bang 20. Néu cho dung
dich NaOH vao A d€ dugc lugng két tda 16n nhat thu dugc 62,2 gam két tUa.

Tinh m;, m,. Bi€t lugng HNO; 1ay du 20% so v&i luong can thiét.

Cho Mg = 24; Al = 27; N = 14; Na = 23; 0 =16; H = 1.

Cau IV (4d)

IV.1(1,5d) Hoip chadth6ducd X cou caautaio khoangvogng, cou coangthducphaanto( C4H-Cl
vag cou caauhinh E. Cho X taucduing voui dung doch NaOH trong Aieau kiean fiun noung thu Addic
hod@nhdip salinphadmbeancou cugngcoangthdlcCyHgO . Xauc fionhcadutruticcouthedcs culiaX.

IV.2 (1d) Cho buten- 2 vagodd goamHBr , C;HsOH hoagtantrong nééucthu idoic caucchaat
hoouco gi ? Trinh bagy c6 cheaphalinéungtaio thagnhcaucchaattrean.

IV.3(1,5d) Phan tich 1 terpen A c6 trong tinh dau chanh thu dugc két qua sau: C chiém 88,235%
v€ khOi lugng, khoi lugng phan tUr clla A 1a 136 (dvC)

A c6 khd ning 1am mat mau dd Br, , tac dung vGi Br, theo ti 1€ mol 1:2, khong tac dung vGi
AgNOs/NH;. Ozon phéan hoan toan A tao ra 2 san phdm h(lu cO : andehitfomic va 3-axetyl-6-on
heptanal. Xac dinh cong thiic cu tao cla A. Xac dinh sO dOng phan 1ap thé (néu co).

ChoC=12; H=1.

Céu V (4d)
V.1(2d) TU cac chat ban dau c6 sO nguyén tU cacbon < 3, vi€t cdc phuong trinh phan Ung (ghi rd
di€u kién néu c6) diéu ché: Axit xiclobutancacboxylic va Xiclopentanon .
V.2(2d)
TU dan xudt halogen c6 thé di€u ché dugc axit cacboxylic theo sO d6 sau :

+ HX

RX O g - RMgX O 19 e _, R-COOMgX W R-COOH
2

Dua theo sg dO trén tUf metan hdy vi€t phuong trinh phdn Ung di€u ché€:Axit metyl malonic
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Cau 1(4d):

L1 A Db

N2 ©

XE

. 1
Ap dung cong thirc ddcho:  k, +k, = Iln —
O day néng do liic can bang x. dUgc xéc dinh thong qua hang s6 can bang K :
_[B] _ x,

[A] ax,
akK

1+K
o = aKx(1+K)
1+K
. 2,303 aK . a
CuOi cung k, +k, = g Vi X ==
t aK - x - Kx 2
2,303 K
) k,+k, = lg—2 2,303, 2K 2,303, 2K
Nén t a .a = lg =
aK-E-KE t 2K-1-K t K-1

K

e

Sau khi bién d6i ta dugc: X, =

va X, ~

Vi K = ki/k;

_ 2303 ) 2%k _ 2303 1g_2:300
k,+k, “k,-k, 300+100 300 -100

Nén =2,7.10 " gidy
0,25
I.2
2.1. Xeut2 caépoxi hoaukhot:
0 Hu
Cu* + e «<—2Cu" E, =E +0,0591g 0.25
Hu'H ’

l, + 2e<—>2I E2=Eg+&2591gﬂ
3H

E;[E} : Khoangtheacol phalinbunggitdaCu?* vagl™ AGOIC.
2.2. Gialis6(ficadungdochKI vagodungdochchétaCu? vagmoatit Cu®. Vi
Cul radt
it tannean[Cu*] radtnho(, do fioll E; couithedléun honE,.
Nhovadytacou: Cu** + e —= Cu*
I + Cut &< Cul,

0,25
0,5

1
EIZ + e & I
Phalinbungoxi hoatkho(todngqualtlag :

CRt o+ I —> A 0,25
F
Luuccas A |
» o B N ~
e @ }F‘/ \F\
E, =01t N ,62+4
nd s ‘
E Ph@n t6 d* ng tam gi, c ®u
) C, c vect—=- momen |- i ng cuc
C. ¢ vect~ momen I-1 ng ctic g _ciac, clign k& triGttidu IEn
= 0,62 chac, clitn k& vucAp ~ Tnhau(tamg b»ng kh«ng) phén
electron kh«ng li2n k& ng-Tc t6 kh«ng ph@n cuc.

chiQu n2n momen I-i ng cuc 0.5
1cfia ph@n t6bb h-n NHs. ’



Cau 2 (4 d):

1.1
-1 12,32
2C,>Co> G, H + PO& & HPO? Ky =10
C C,
/ GC-C Ci 0,25d
_ 3— 2— -
HSO 4 + PO4 8 SO4 + HPO 4 Kl — 1010,32
C1 C2— C1 Cl
2C, -G, / C,—C C, 0,25d
- 2- 2— -
HSO4 + HPO 4 a SO4 + HZPO 4 K2 — 105,26
2C1 — Cz Cz CZ - Cl
/ 2(Cs—C)) C, 2C, -G, 0,5d
2- - 2-
vay TPGH : HPOL . oc,—cy); HoPOs ioc ¢, 5 SO4 ¢y Nat: 3¢, 0,5d
I1.2. H5;PO, H"+ H,POs (1) K, = 1025
H,PO, —— H'+ HPOZ (2)K,= 1072
HPO,> == H' + PO/ B)K; = 107123
H,0 H +OH (4K,
K; << K, <<K; O ch( yéu xay ra can bang (1)
H3PO4 I‘IJr + H2P04_ Kl = 10_2’23
cM) 0,1
= 1022 0 x + 1022 x - 10% = 0
0 x=0,0215 (M)
0 pH = 1,66 0,5d
I1.3. NaOH + H3PO4 = NaH2PO4 + Hzo

NaOH + NaH2P04 = NBQHPO4 + Hzo
NaOH + Na,HPO, = Nas;PO, + H,O
Trung hoa nac 1:
pHi= = =472 0,5d
[] trong dung dich thu dugc c¢6 pH = 4,72 chi chlta NaH,PO..
Nuzpos = 0,1 x 0,1 = 0,01 (mol)
|:| NNaoH = 0,01 (ITlOl)
Myon = 0,01 x 40 = 0,4(g) 0,5d
I1.4. Ta c6 cac qua trinh :
FeF; & Fe* +3F Bl = 101206



Fe’* +le &2 Fe*' K, = 10EY 0.0
FeF;+1e 2 Fe? + 3F 1) K= 1071206 +0.77/0,059 = 1009 0.25d

Matkhic: L+2e@2F  (2) Ky=10 0590092 183051 0,25d
TS hop (1) va (2): 2FeF; + 2I' 2 2Fe* + I, +6F  VGi K= K2Ky =107 0,25d
* K&t ludn : K qué bé nén phdn Ung khong th€ xdy ra theo chi€u thudn, ma chi x3y ra theo chiéu

nghich. 0,25d
Cau 3(4d)
IL1. SO,+H,0 2 H,S0; (1)
H,SO; @ H' +HSOy  (2)
HSO; 2 H'+S0  (3)
1.1. Khi dun néng khi SO, thoat ra nén n6ng d0 SO, tan gidm 0,25
) 1.2. Thém dung dich HCI : K&t hgp can bang (1) va (2) cho thdy nong 0.5
dO can bang SO, tang g
1.3. Thém dung dich NaOH c6 phan Ung
NaOH + SO, — NaHSO; 0.25
Hay 2NaOH + SOz - Na 2803 + HzO ’
Vay nong d0 can bang SO, gidm 0,5
1.4. Thém dung dich KMnO, : c6 phdn Ung oxi héa kh(r sau :
550; + 2KMnO, + 2H,0 - K,S04 + 2MnSO, + 2H,S0,4 0,25
Nén ndng db can bang SO, gidm 0,5
I11.2.
SO mol cla hon hgp X: nx= 8,96/22,4 = 0,4 mol
Khicho O, vaio hOnhgp X c6: 2NO + 0O, = 2NO,
U nx=ny
2NO, + 2NaOH = NaNO; + NaNO, + H0
- N =Nn2o+nn2=44,8/22,4=0,2mol - nxo=0,2
M= 2.20 = 40 = Ny, -44+n, .28
0,2
- Nn2o =0,15mol; nn2=0,05mol 0,5d
Khi kim loai phan Ung ta c6 qué trinh nhudng e:
Mg —2e = Mg’
x mol Nemay = (2X + 3y) mol 0,25d
Al —3e = Al*
y mol
Khi HNO; phan Ung ta c6 qua trinh nhan e :
N* + 3¢ =N"(NO)
0,2 mol 0,2 mol
ON*+8e =2 N* (N,O) | Negunany = 0,2.3+0,15.8+0,05.10 = 2,3 mol 0,25d
0,3 0,15mol
2N* +10e = N,
0,1 0,05 mol

/



Mg** + 20H =Mg(OH),!

x mol
AI** + 30H" = Al(OH); |
y mol
Ta c6 hé PT :{ 2x +3y = 2,3
58x + 78y = 62,2 0,25d
- X =0,4mol ; y=0,5mol
S m=231g 0,25d

Va sO mol HNO; tham gia phan Ung 1a:
N gno 3 = Ny * tao khiT 1IN * @omusi = 0,6 + 2,3 = 2,9 mol

+5
(nN tao mudi — Ile trao d51)

N 2,9.63.100.120
Vay: m,= =9135¢g 0,5d
24.100
Ciu4:
IV.1. OUng voui cadauhinh E thi CsH,Cl cou 3 caautruuc
CHs CHs CHs H CHs H
\C=C/ \Cc=C¢ E=c/ 1,5d
H  \Cl H/ \Cl H,  \ CHCI
(1) (2) (3)
X + dungdich NaOH , t°c thu du@c hon hgp san pham bén
Véy céu tric cia X la:  HiG H
C =
i C\CHZCI
IV.2. CH,CH = CHCH, + H* ~ CH:CH, C HCH, 0,25d
CH3CH2CHBFCH3 0,256
Br
CH,CH, C HCH, CH,CH,CH(CH,)O H, U [)[. CH.CH,CH(OH)CH, -

CH.CH,CH (CH;)O C,H; D [] 13- CH.CH,CH (CH,)OC. H

H 0,25d
IV.3. Xéc dinh cong thiic cu tao clla A. Xac dinh sO dOng phan 1ap thé (néu co)
bat A: CH,
x:y= (88,235:12) : 11,765 =10 : 16 0 CT thuc nghiém (CioHie)s
Ma =136 0 CTPT A : CoHye (sO 1k 1T+ s6 vong = 3) 0,5d

A tac dung Br; theo ti 1& mol 1:2 0 A c6 2 lién két Ttva 1 vong
A khong tac dung vGi AgNOs/NH; O A khong c6 ni ba ddu mach
Ozon phan hoan toan A tao ra 2 san phdm h{tu co : andehitfomic va 3-axetyl-6-on heptanal



U CTCT A:

CHs,
s 0,5d
A c6 1 C" nén s6 dong phan 1ap thé 1a 2 0,5d
Caus:
V.1. CH COOC H
C,H,OH Br(CH,) Br 7N S 25 1 05
*+ CH,(COOH), =————>CH(COOCH), === CHZ\ C ;
20 cn” Ncooc H
CH 2 2775
HO' s
—C3O—> CH2 N CH— COOH 0,5
- 2 AN /
0,5
/n KCN
+ BrCH,CH,Br ——»Br(CH,) Br ——NC(CH,),CN ———=»00C(CH,) COOH
2
0,5
Ca(OH), €00 \
E—— Ca _> (\—
Thi sinh co thé dii R khac , van cho diém téi da
V.2.
2CH, O P4y , CH, + 3H, 0,25
Csz + 2 HCI - CH3-CHC12 0,25
CH.-CHCL, + 2Mg [ 94 _, CH,-CH(MgCl), 0,5
CH:-CH(MgCl), + 2CO, [0 T47 _, CH,-CH(COOMgCl), 0,5
CH.-CH(COOMgCl), + 2HCI — CH-CH(COOH), + 2MgCl, 0,5




