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Thei gian 1am bai: 180 phut

Cau1l(2,0 diém): S )
1. a) Viét cong thirc Lewis cho PFs. Str dung m6 hinh VSEPR dé biéu dién cau truc cho biét dang hinh hoc cta
phan tir nay.

b) O trang thai ran Photphopentaclorua cé cau tric ion v6i su c6 mit hai ion PCI; va PCI, . Sir dung
mo hinh VSEPR hay biéu dién va cho biét dang hinh hoc cua cac ion nay. o
2. a) V& gian do nang lugng obitan phan tir (MO) cho phén tir O2. Tur d6 cho biét cau hinh electron cta cac
tiéu phan: Oz2; O, ; O; va O?
b) Gén cac gia tri d6 dai lién két sau cho céc lién két trong mdi tiéu phan: 1,49 A ;126 A ; 1,21 Ava1,12 A.
¢) Sap xép ning luong ion hoa cua cic tiéu phan sau day theo thu ty tir thip dén cao: O, Oz, O, ; O} .Giai
thich.

Céu 2 (2,0 diém):
2.1. Tinh pH cta dung dich HzPO4 0,1M.
2.2. Can cho vao 100ml dung dich HsPO4 0,1M bao nhiéu gam NaOH d thu duoc dung dich cd pH= 4,72.
2.3. Tron 20,00 ml dung dich HsPO4 0,50 M véi 37,50 ml dung dich NasPO4 0,40 M, rdi pha lodng bang
nuéc cat thanh 100,00 ml dung dich A. Can phai thém bao nhiéu ml dung dich HCI 0,050 M vao 20,00 ml
dung dich A dé thu dugc dung dich ¢6 pH = 5,00 (metyl d6 d6i mau).

Cho: H2SOs: pKa2 =2 ; HaPOs: pKar =2,23, pKa2 = 7,21, pKaz = 12,32

Céu 3: (2,0 diém):
3.1. Cho phan tng : (NH2).CO S NH;OCN

0 61°C hing s6 toc do cua phan ng thuan k = 1,62.10° phit™ va hang s6 toc do cua phan ing nghich kn =
1,57.10° phatt . & 71°C : k; = 6,35.10°5 phat™ va kn = 4,45.10° phat™ .

a. Tinh Ea cua phan ung thuan va phan (ng nghich.
b. Tinh AH cua phan ung thuan va phan tng nghich.

3.2. Sy phan huy cua dinitrogen pentoxide (N20s) trong pha khi phu thudc theo thoi gian va duogc biéu dién
bang phan tng dudi day:

2N20s (g) > 4NO2(9) +02(9) (1)

Céc co ché sau ddy duoc dé xuét cho cac phan tmg (1)
K,

N20s ) NOz + NOs D)
NO; + NO3 —2—» NO; + O +NO 3)
NO + NO; —2 =  2NO; (4)

Str dung co ché nay, rat ra sy phu thugc cua phuong trinh tbc do cuia phan ung (1), trang thai trung gian
duoc coi la trang thai 6n dinh.



Cau 4. (2,0 diém). , i ‘ , q
Cho gian d6 qua trinh khir - thé khur: qué trinh khir dién ra theo chiéu miii tén, thé khir chuan dugc ghi
trén cac miii tén va do 6 pH = 0.

+0,293
‘ 0 _ = ¢
Crvi) Cr®h) 0%s crv) s orgy) s o D408 e BV, o
0,744 T

4.1. Tinh EQva EY.
4.2. Dwa vao tinh toan, cho biét Cr(IV) c6 thé di phan thanh Cr3* va Cr(VI) dugc khéng?

4.3. Viét qua trinh xay ra véi hé oxi hda — khir Cr,0% /Cr®* va tinh d6 bién thién thé cua hé & nhiét do 298 K,
khi pH tang 1 don vi pH. i )

4.4. Phan ng gitra KoCr207 véi H202 trong moi truong axit (lodng) duge dung dé nhan biét crom vi san

pham tao thanh ¢6 mau xanh. Viét phuong trinh ion cua phan g xdy ra va cho ble'[ phan ang nay c6 thugc
loai phan tng oxi hoa — khir hay khéng? Vi sao? Ghi sé oxi hda tuong tng trén mdi nguyén té.

Cho: EC orIC = 1,33 V; Hang s6 khi R = 8,3145 J.K *.mol*; Hing s6 Faraday F = 96485 C.mol ™.
Cau 5 (2,0 diém):

5.1.Viét cong thic tat ca cac dong phan cis-trans caa cac hop chit sau déy : (a) axit linoleic (axit octadeca-
9,12-dienoic); (b) tetradeca-6,8-dien.

5.2. V& cau dang bén cua cac hop chét sau day:
OH
L e ch
OH >(©\OH O '/,K |i|

5.3. Hop chat (A) sau la mot siéu bazo (“superbase”). Hay giai thich nguyén nhan cua tinh chat bazo (base)
cao bat thuong cua no?

5.4. C6 ba hop chat: A, BvaC

HO c% HO < }0% Qc%
ko) CH3 e CH b O CH
C

3
A B

a) Hay so sanh tinh axit cua A va B.
Hay so sanh nhiét d6 so6i va do tan trong dung moi khéng phén cuc cia B va C.



Céu 6 (2,0 diém):

Mét hop chét hiru co (X) co6 dong phan cis-trans. Dbt chay hoan toan 11,6 gam (X) thu duoc 17,6
gam CO2va 3,6 gam H:0.
a) Xac dinh cong thirc cau tao 2 déng phan cua (X), biét ti khdi hoi cua (X) dbi véi He nho hon 37,5. Goi
tén.
b) So sanh nhiét d6 ndng chay cua 2 dong phan (X). Giai thich.
¢) Cho biét co ché phan wng va san pham cudi cua phan tng cong Brz véi ddng phan ¢ nhiét d6 néng chay
cao hon.

Céu 7 (2,0 diém):

7.1. Hop chat A (CsH1602) khong tac dung véi Ha/Ni dun néng. Cho A tac dung véi HIOs, thu duoc Al
(CsHeO) cb kha nang tham gia phan tmg iodofom va A2 (CsHsO). Pun néng A ¢ mat HoSOs, thu dugc
chat B (CsH140) chira vong 6 canh. Cho B phan ang véi 2,4-dinitrophenylhidrazin, thu duoc C; cho B
phan tng véi Hz/Ni dun néng thu dugc chat D. Pun néng D véi H2SO4 dic, thu duoc E (CgHia). Ozon phan
E, sau d6 khir hoa ozonit véi Zn/HCI hoic oxi hda véi H202, déu thu dugc F (CeH1402). F tham gia phan
ung iodofom sau do axit hoa, thu dugc G (CeH1004).

Xac dinh ciu tao céc chat A, Az, B, C, D, E, F va G. Bé xuét co ché tir A sang B.

7.2. Steroid 1a nhém cac hop chat hitu co c6 hoat tinh sinh hoc véi cau tric gdm bén vong dugc sap xép theo
cau hinh phan tir mang tinh dic thu. Steroid 1a thanh phan quan trong cua mang té bao va cac phan tir truyén
dan tin hiéu. Trong tu nhién, cac steroid dwgc tong hop bang phan ung dong vong cua polyolefin kiéu
domino. Con duong sinh tong hop nay da duoc mot s6 nhém nghién ctu tng dung dé tong hop steroid trong
trong phong thi nghiém nhu trong so do dudi day:

(0]

9

ijﬂcoza

‘ ‘ 1) MeLi, THF 1) Na, NH; ¢]
. A — B ———> € (Cy5H405)
BnO 2)TsO 2) TsCl, pyridin EtONa/EtOH
| 3) LiBr, axeton
1) TFA

1) Ba(OH),, EtOH 2% NaOH MeLi CHoCly, -78 °C
————>  D(CyHs0,) E—— E (C20H300) P Tam
2o HyO - EXOH H.0 2) LiAIH,
3) HCI, MeOH ? S A

1) 0504 °

2) HyS 2.5% ag. KOH
. G (C21H32) H (CZ1H3204)

3) Pb(OAc),

THF, 0 °C O

Xéc dinh cAu tric cac hop chét tir A d&én H.



Céu 8. (2 diém)

8.1. Néu hién twong va viét phwong trinh phan tng minh hoa:
a. Cho tir tir dung dich HCI dén du vao dung dich Na,COs.
b. Cho tir tir dung dich HCI d&én du vao dung dich KMnOsa.
€. Cho dam ure vao dung dich nudc voi trong.
d. Suc khi HS vao dung dich hdn hop gdm (Brz, BaCly).
8.2. Xac dinh céc chat va hoan thanh so d6 chuyén hoa sau:

FeS+0, —» (A) +(B)T (G) + NaOH — (H) + (1)
(B)+H:S — (CH + (D) (H) +02 +(D) - (K)
©)+(E - (F) K - (A)+(D)
(F) +HCl > (G) +HST (A) + (L) — (E) +(D)

8.3. Trinh bay phwong phap hoa hoc va viét phuong trinh phan tmg (néu c6) dé tinh ché cac chat trong
cac truong hop sau:
a. Tinh ché khi Cl2 ¢6 1an khi HCI c. Tinh ché khi NH3z c6 13n khi Ny, Hy.
b. Tinh ché khi CO; c6 1an khi CO d. Tinh ché NaCl c6 13n NazHPO4, Na2SOq4
Céu 9. (2 diém)

9.1. Hoa tan hét 15,12 gam hdn hop A gom FeS; va Fe3O4 trong dung dich B chtra 0,08 mol HNO3 lodng va
0,27 mol HzS04 lodng, thu duoc dung dich X va 1,568 lit khi NO (dktc). Dung dich X hoa tan t6i da m gam
bot Cu thay ¢ khi NO tiép tuc thoat ra, sau phan tmg thu dugc dung dich Y. Dung dich Y chtra a gam mudi
(khan). Tinh m va a. Biét trong cac qué trinh trén NO 1a san pham khur duy nhat ciia N*°.

9.2. Cho tir tir dung dich Ba(OH)2 0,5 M vao 500 ml dung dich gom AICI3 va Alx(SO4)s thi khdi luong két tua
thu duoc phu thudc vao thé tich dung dich Ba(OH)z cho vao theo d6 thi sau:

m ket tia 4

0 2 Y V dd Ba(OH); (lit)

Tinh ndng d6 mol/lit caa cac mudi nhém trong dung dich ban dau.
Cau 10. (2 diém)

10.1. Cho hidrocacbon X tac dung véi dung dich brom du (dung méi CCls) dwoc din xuit tetrabrom chira
75,8% brom (theo khéi lwong). Khi cong brom (1:1) thu duoc cip dong phan cis-trans.

a. Xac dinh cong thirc phan tir, cdng thirc cau tao va goi tén cua X.

b.Viét phuong trinh cia X Véi:

- Dung dich KmnOs (trong moi treong H2SO4) - Dung dich AgNO3/NH3

- H20 (x(c tac Hg?*/H™) - HBr theo ti I& 1:2.

10.2. Hai chat hitu co X, Y 13 hai axit cacboxylic don chirc, mach hd (Mx < My); T 1a este hai chtc tao boi
X, Y va mot ancol no, mach hd Z. Bt chay hoan toan 20,64 gam hdn hop E gom X, Y, T bang mét luong
vira du 15,456 lit O, (dktc), toan bo san pham chay duoc hap thu hét vao dung dich Ca(OH). du thu duoc
két tua va dung dich A. Khoi lugng dung dich A giam 32,28 gam so véi khoi lugng dung dich Ca(OH)2 ban
dau.

Mit khac cho 10,32 gam hdn hop E tac dung véi dung dich AgNOs/NH3 du (°) thu dugc 19,44 gam Ag.
Néu cho 10,32 gam hdn hop E tac dung véi 150 ml dung dich KOH 1,5M (t°), ¢d can dung dich sau phan
tmg thu dwgc m gam chét ran khan. Xac dinh cdng thirc ciu tao cua cac chat trong hdn hop E va tinh m.



PAP AN VA HUONG DAN CHAM 11 HOA

Cau 1 (2,0 diém):

Y | Nai dung Piém
1.a) | oF: 1s22s22p°; 15P: 1522522p°
Cong thirc Lewis: PFs c6 dang AXsEq. Theo VSEPR = c6 cau
= truc ludng thap tam giac
|F | F
B | B Pl 0,2
|F—P—F| B /
/ '\ -; ~r ;-:—T—':—-‘;AF
VW / P i e 2 0,2
IFl IF| > &
*:\\
i F
1.b) | PCI; c6 dang AX4Eo = cau trac tir dién:
= Cl
Cll
Iﬁl—lg@—ﬁn PO 0,2
= - Cl%l ==l
Cl| A
PCls c6 dang AXsEo = cAu trac bat dién: 02
cl ’
Iclicil ] Cl
2l \(3/ Cll Clwl’/} :
AR C i
el |
ICll ICl|
i s o Cl ,
2.a | Gian do MO cua Oz: .
LA
0 At o St 0.2
—1_1_025
O O O
) 0,1x4
Cau hinh electron cua cac phan tir va ion: =04

O (625)2(GZS)Z(GZP)Z(RZp)4(TE;p)2
O, : (025)2(025)2(GZp)Z(RZp)4(an)3




0; . (62)°(05) (025" (1) (7o)

02" (02:)°(03:)* (02,)* (5,

2.b

Bac lién két (BLK): O2: BLK =2 = do.o=1,26 A
0,:BLK =3/2 = doo=1,49 A
0" BLK =5/2 = do.o=1,21 A
0,%: BLK =3 =doo =1,12 A.

0,1x4

2.C

¢) Thir tw nang lwgng ion hda: 02< 02 < 02* <O

Giai thich: Electron c6 ning luong cao nhit ciia O, Oz, O2* déu nam ¢ trén mirc
ning lugng cao nhét mzp". Nhung d6i voi Oy electron tach ra tir cip e ghép doi va tir
ion &M = O3 ¢6 ning luong ion hoa thip nhit. Ion O2* ¢6 dién tich dwong, 1am cho
viéc tach e kho hon so v6i phan tir O2 (ca hai cung tach e doc than tir mzp'). Electron
c6 ning luong cao nhat cia O nim & AO 2p, thp hon so véi ning luong cia
electron tréen MO mzp” ctia nhitng tiéu phan con lai & O c6 ning luong ion hoa cao
nhat.

0,1

0,1

Cau

2 (2,0 diém):

2.1

HsPOs S H™+ HPOs (1) Ky=1022%
H.POs 5 H*+ HPOZ  (2)Kp= 1072
HPOZ 5 H* + PO  (3) Ks= 1012
HO0 S H* +OH (4) Ku
Ks << K2 << K; = chu yéu xay ra can bang (1)
Goi x 12 ndng d6 cua HsPO4 bi phan Ii.
HPOs & H*+ H.POs Kyp=1022%
c(M) 0,1
Phan li X X X
[1(M) 0,1-x X X
2
G137 © 1077 = X +1028x-109%=0
= x=0,0215(M) = pH=1,66

0,1

0,2

0,2

2.2

NaOH + H3POs - NaH:POs; + H-20
NaOH + NaH2PO4 - NaHPO4 + H.O
NaOH + Na)HPOs - NasPOs + H20O
pH=4,72 - [H'] = 10472 M
[H,PO,] _ K, _ 107223 _
= = =309
[RPO] [H 107

[HPG ] _ Kp _10772t
[HPO,] [HT] 1077
— [H2PO47] t6n tai chu yéu trong dung dich = Phan ng trung hoa nac 1:

=3,2.10°3,

OH" + H3PO4 = H2PO4 + H2O

Nraros = 0,1 X 0,1 =0,01 (mol) = nnaon = 0,01 (mol)
- Maon = 0,01 x40 =0,4(g)

0,1

0,1

0,1

0,2

2.3

Sau khi tron 2 dung dich va pha lodng nong d6 cac chat tan trong dung dich méi 1a:
_ 0,50.20 ~0,10 (M):

H3PO, — 100

6




_ 0,40.37,5 -0,15 (M).

CNa3PO4 - 100 0’2
Chagro, = 1,9. Cyypo, — phan tng Xay ra nhu sau:
HsPOs + PO > HPOY + H,PO, K1 = Kar. K3 = 101017>>1
0,1 0,15 - phan &ng xay ra hoan toan
du 0 0,05 0,1 0,1
H,PO, + POY¥ > 2HPOY Kz = Kap. K33 = 10%1
0,1 0,05 0,1 - phan &ng xay ra hoan toan
0,05 0 0,2
Dung dich A thu duogc l1a hé dém gdm: H,P0O; 0,05 M va HPO3 0,2 M 02
- t6ng s6 mol H,PO;va HPO? trong 20 ml dung dich A Ia: ’
(0,05+0,2).0,02 = 5.10" mol
Sau khi cho 20 ml tac dung véi V ml dung dich HCI:
pH =5 [H] =105 M » [HPO:l - Ky _ 1072 _ g0
[HPO] [H]
[HPO] _ K _ 10772 _ 617 10% - [HPO] = 6,17.107 . [H:POx]
[H,PO;] [HT] 07
- nHPOE— = 6,17.10-3 .nH2P04_ (1) 012
Theo dinh luat bao toan s6 mol cua P = nyppz- + Ny, = 5.107° mol (2)
> thé (1) vao (2) ta dugC: nypp2-= 3.10° mol
Ny po, = 4,97.10°° mol
- s6 mol HPO4? bj chuyén thanh HoPO4 la: 0,2x0,02-3.10° = 3,97.10- mol 0,2
HPO; + H* — H,PO,
= Nueican thém la: 3,97.10° mol
— Vher = 3,97.10%/0,05 = 0,0794 (lit) = 79,4 ml 05
Cau 3 (2,0 diém):
Y Huwoéng ddn DPiém
3.1 | 3.1.1. Tinh Ea cta phan &ng thuan va phan tng nghich.
0,25
-5 E H
In® 35'10_5 =0 ( L 1 ): E,«, =130489,25J.mol
1,62.10 8,314\ 334 344 0.5
-6 E 1
In 4’45'10_6 = ( L 1 j:» E,n =99520,18J.mol
1,57.10 8,314\ 334 344
3.1.2. Tinh AH cua phan ung thuan va phan rng nghich. 0,25
AH¢ = Eagy — Ea = 30 969,07 J.mol L = 0,25
AH; = - AH; = - 30 969,07 J.mol*
Y Huwéng ddn Diém

3.2 | Nong do trung gian c6 thé duoc coi xap xi trang thai 6n dinh :
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K,[NO, ]

d[NO
o= gt =INOIINO -k [NOINOJ=0 —  (Nol=LR (Eq) |
Thay phuong trinh ndy vao phuong trinh dudi day :
d[NO,] 0.25
NO; :T: ki[N,O5] -k 4[NG,][NO,]—k,[NO,][NO,] - k,[NOJ[NG,] =0  (Eq. 2)
k[NO,]
— 1[N205]_kfl[Noz][Nos]_kz[Noz][Nos]_ksk—[Noa]:0
3
- kl[NZO5]—k_l[NOZ][NO3]—2k2[N02][NO3] =0
kl[NZOS]
—L 2552 —[NQ, ][NO Eq.3) | 0,25
=g, ~NoMIINo (Eq3)
Téc d6 phan tng :
d[N.,O
I =I,0, = _% = kl[Nzos] - k71[N02][N03]
0,25
K[N,O.] :
=k, [N,O,] -k ,-2t2=s
l[ 2 5] -1 k_1+2k2
2k k,
= N,O
k_1+2k2[ 0]
=k[N,G;]
(voi k = 2ke.ko/(k-1+2k2)
INphining = %2 I'2
Cau 4 (2,0 diém):
Y Huwéng dan Piém
41 | Tuwgianddtacd:  3.(-0,744) = -0,408 + 2ES — E) =-0,912 (V) 0,2
0,55+ 1,34 + E° —3.0,744 =6.0,293 — E° = +2,1 (V) 0.2
4.2 | Cr(1V) c6 thé di phan thanh Cr3* va Cr(VI) khi AGP ciia qua trinh < 0.
2Cr(IV) + 2e — 2Cr¥* (1) E°=E°=21V —» AG? =-nE’F=-221F |0.2
Cr(VI) + 2 e>Cr(IV) (2)E) = MZW‘ = 0,945 (V)>AGY = -nE'F = - |5
2.0,945.F
Tur (1) va (2) taco: 3Cr(IV) — 2Cr3* + Cr(VI)  AG) 0.2
AGY = AGY-AGY = - 2.(2,1 - 0,945).F <0 — Vay Cr(IV) c¢6 di phan. |
4.3 Cr,0F + 14H* + 6e S 2Cr* + 7H:0 0,2




2- pH \14
£ =133+ RTI [Cr,O%]. (310 )
[Cr T
0,2
2- (pH +1) \14 )
£, =138+ RTI [CrOT1.(0 )
6.F [Cr T
Do bién thién cua thé: E, -E, = 8,3145. 298 .14In10* =-0,138 (V).
6 . 96485
4.4 +6 -2 +1-1 +1 +6,-2/-1 +1-2
Cr,05 + 4H,0, + 2H* — 2CrOs + 5H,0 0,2
Phan (g trén khong phai 1a phan ang oxi héa-khir vi s6 oxi héa cia cac nguyén to
khong thay doi trong qua trinh phan ung. Trong CrOs, so oxi hoa cua crom la +6
va cua oxXi la -2, -1 do peoxit CrOs cé cau trdc: 0,2
-2
o._ C\ P
AN 0,2
Cau 5 (2,0 diém):
Y Hwéng dan piém
5.1 (a) Axit linoleic: bon dong phan
n-CgHy7 c c (CHy)4-COOH  n-CgHy7 c S 0,1x4 =
0,4
(CH,),-COOH
_T ¢ [(CHdaCOon T T
n-Cghaz n-CgHy7 (CHz)4-COOH
(b) tetradeca-6,8-dien: ba d6ng phan
n-C5H11 T n- C5H11
\/Cd‘hr mCSHll n
n- C5H1
CsHig-n 0,1x3=0,3
Y Huwéng din piém

H

5.2 0,1x4
Me
% > m e - % 1| =0
Me (0]
(.




Y Hwéng dan Piém
5.3 | C6 2 nguyén nhan dé (A) 1a mot siéu bazo:
- Thir nhat: A d& dang chuyén sang trang thi ion ludng cuc do tao vong 3 canh
thom bén va dugc lam bén boi hi¢u tng +C cua 2 nguyén tu N gan voi vong 3, vi
vay N imin mang dién tich 1- s€ dé dang nhan proton H*. 0,2
~ /\/\ ©
\N/\/\N N I\ll N J)
A s
SN N \N/\/\
| H H o |
- Khi proton héa nguyén tu nito imin s& dan dén mot cation thom c6 tinh déil Xung
cao, va dugc lam bén baoi hiéu ang +C cua 3 nguyén tir N trong nhém NH gan véi
vong 3.
~NT
SNl
|
NN 0,2
N N N
| H H
b)
Y Huéng dan piém
5.4 a) So sanh tinh axit: N
Tinh axit dugc danh gia boi su dé dang phan li proton caa nhom -OH. Kha nang
nay thuan loi khi c6 cac hi¢u tng kéo electron (-1 hoac -C) tac dong lén nhom ~OH lam
cho lién két —OH phan cuc hon - tinh axit manh hon. O A vira ¢6 hiéu tng lién hop (- 0.2
C) va hiéu tng cam tng (-1) caa nhom C=0; & B chi ¢6 hiéu tng (-1) caa nhém C=0. ’
Tinh axit cua (A) > (B).
b) So sanh diém séi va do tan ’ ’ ,
- Lién Kkét hidro lam tang diém sbi: Chat C co lién két hidro noi phan tu, B co lién ket
hidro lién phan tir nén nhiét do soi ciia (C) < nhiét do sdi cua (B). 01
- (C) c6 @6 tan trong dung mdi khéng phén cuc Ion hon (B) do lién lgét Hidro lién phan
tir gitra cac phan tir B 1am cho cac phan tu kho tach nhau nén khong dé dang khuyech tan
vao dung moi khdng phan cuc duoc, (C) cd lién ket H noi phan tir nén kha néng tao lién
két Hidro lién phan ti kém nén dé khuyéch tan vao dung moi khong phan cuc. 0,2
Cau 6 (2,0 diém):
Y N@i dung Piém
6 17,6
a =12.—/— =428
) me =12.=2> =48 (9)
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mi=2. 232 =04 (g
mo=11,6-(4,8+0,4) =6,4(g)
Goi cdng thic tong quat (X): CxHyO; (x,y,z € N*)
X:1y:z= 4—’8:%:% =1:1:1
— Cong thac thyc nghiém: (CHO), (n € NY)
29n<37,5.4=150 = n<5,17
* X: c6 dong phan cis-trans, nén (X) phai c6 lién két > C = C < va mdi
nguyén tir cacbon mang ndi déi phai ¢6 2 nhém thé khac nhau.
* Phan tar X ¢6 oxi, nén (X) phai c6 nhém chicc ~COOH hoic -OH. Néu
(X) c6 nhém chixc —OH thi nhém —OH lién két véi nguyén tir cacbon no, néu cé
nhom —COOH thi phai c6 tdi thiéu 2 nhdm —COOH thi méi xuat hién duge ddng
phén hinh hoc.
Véi cac diéu kién trén cho thay (X) c6 it nhat 4 nguyén tir cachon trong
phan tir, cung vaéin < 5,17.
Viy = n = 4; CTPT (X) : C4H4O4.
- hai dong phan 1a:
H H H COOH
AN / AN /
/C - C\ /C :C\
HOOC COOH HOOC H
axit maleic axit fumaric
b) Nhiét d6 ndng chay cua axit fumaric > nhiét 36 néng chay cua axit maleic.
Giai thich:
- Pong phén trans ¢6 cau trac doi xung cao, dé sap xép vao mang tinh thé va giira
cac phan tir caa axit fumaric c6 lién két H lién phan tir nén céc phan tu trong
mang tinh thé lién két v&i nhau chat ché hon nén nhiét d6 ndng chay cao.
- Pong phan cis ¢o lién két H noi phan tir gitra 2 nhém —COOH nén kha ning tao
lien két H lién phan tir kém, dong thoi phan tir cong kénh kho sap xép vao mang
tinh thé = nén nhiét 46 néng chay thap hon.

c)

H

nggégffCOOH s H
L 5

Brt COOH
H +Br-Br  chim HOOC +Br~

H
H

Hooq\{//7ﬁc00H
Br+
H

COOH
Br

H H . :t:Br
. COOH _

B COOH ”#/////EOOH H Br
COOH - COOH

+Br~  nhanh Br

H
H cooHn

H Br

COOH COOH )(ﬁ//X;r
e+ COOH

H

0,2

0,2

0,2

0,2

0,2x2

0,2

0,2

0,2

0,2

Cau 7 (2,0 diém):

Huwéng din

Piém
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Xac dinh cau tao cac chat A, A1, A2, B, C, D, E, Fva G:
7.1 | A (CsH1502) khong tac dung véi Hz/Ni nén d6 bat bao hoa bing 1 va khéng chira 0,1
vong Xiclopropan va xiclobutan, A tac dung v6i H1O4, thu duoc A (CsHeO) va Az
(CsHgO) nén A c0 cau tao diol c6 nhanh dimetyl. A ¢0 cau tao nhu sau:
N- NHQNOZéOH O( COOH
Q—" COOH 0,1.9
A" oHOH Al =09
Dé xuét co ché chuyén hoa tir A sang B
CH3 o o
Q—ch _>Q—‘—CH3—> Qlé—cm—» @"\H_>
A" OHQH H+ OH OH, OH 0,2
Y Néi dung Piém
7.2
0,125.8

s
450 @6@ :

HO

Chit trung gian
OLCF3

Cau 8 (2,0 diém):
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(2
diém)

1. (0,5 diém)
a. Ban dau chua c6 khi, sau mot lic méi thoat ra bot khi khong mau
H* + CO3%* — HCO3

H*+ HCO3 — H20 + CO;

b. Thoat ra khi mau vang luc va dung dich bi mat mau tim

16HCI + 2 KMnO4 — 5Cl2 + 2 KCI + 2MnCl; + 8H20

0,25

c. C6 khi mui khai va co két tia trang
(NH2)2CO + H20 — (NH4)2COs3

(NH4)2.COs + Ca(OH)2 — 2 NHz + CaCOs + 2H.0

d. Mau vang cta dung dich (Brz, BaCl) nhat dan, dong thoi xuat hién két tua
tréng

H2S + 4Br; + 4H,0 — H2SO4 + 8HBr

H»SO4 + BaCl, — BaSOq4 + 2HCI

0,25

2. (1,0 diém)
4FeS + 70, —2— 2Fe,03 +4S0>
CVE ()
SOz +2HS ——3S + 2H,0

(B) (©Y (D)

0,25

S+Fe —°>FeS
(€) (E) (F)
FeS +2HCl—— FeClo+ H2S

(F) (G)

0,25

FeCl, +2NaOH —>Fe(OH); +2NaCl
(G) (H) 0]
4Fe(OH); +02+2H,0 — > 4Fe(OH)s
(H) (D) (K)

0,25
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2Fe(OH); —°>Fe;03 +3H,0
(K) (A) (D)

Fe;03 +3H,—° 2Fe +3H,0

(A) (L) B O

0,25

3. (0,5 diém)
a. Tinh ché khi Cl» ¢6 1an khi HCI:

Suc hdn hop khi vao dung dich NaCl bao hoa (dé hap thu HCI), dan khi
thoat ra qua dung dich H2SO4 dac s€ thu dugc Clz kho.

b. Dan hdn hop khi qua ng dyng bot CuO du nung noéng
CO + CuO — CO2 + Cu

0,25

c. Dan hon hop (NHs, Hz, N2) qua dung dich axit (VD: dd HCI), NHs bi giit
lai. Tiép dén cho dung dich bazo du (VD dd Ca(OH)2) va dun néng nhe, khi
thoat ra cho di qua 6ng dung CaO du sé& thu duoc NHz kho

NHsz + H* — NH4*

NH4* + OH  — NHz + H20

d. Tinh ché NaCl c6 1an Na;HPO4 va Naz2SOs4
Cho hdn hgp vao dung dich BaCl, du
Na2HPO4 + BaCl. — 2 NaCl + BaHPOq4 |
Na.SO4 + BaCl, — 2NaCl + BaSOg |
loc bo két taa, dung dich thu dugc cho vao binh chira Na,CO3 du
BaCl, + Na2CO3z — 2 NaCl + BaCO3 |

loc bo két tua, thém luong du dung dich HCI vao dung dich thu dugc, sau do
¢d can roi nung néng nhe thu dugc NaCl khan.

0,25

Cau 9 (2,0 diém):

9.1

Huoéng dan biém

Ban dau s mol H* = 0,62 mol: s mol NOs = 0,08 mol; s6 mol SO42 = 0,27 mol.
Phuong trinh ion thu gon :

0,25
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FeS; + 4H* + 5NO3” = Fe®" + 25042 + 5NO + 2H20 (1)
3Fes0s + 28H* + NOs™ = 9Fe®* + NO + 14H,0 (2)

Goi s6 mol FeS; va FesOq lan luot 1a x, y mol.

Theo d¢ bai ta c6 hé: 120x + 232y = 15,12 gam;

S6 mol NO = 5x + y/3 = 0,07 mol.

Giai hé phuong trinh ta dugc x = 0,01 mol; y = 0,06 mol.

Theo phuong trinh sé mol H pu = 0,6 mol; NO3™ pu = 0,07 mol

=>so mol H" du = 0,02 mol; NOs™ du = 0,01 mol

Trong dung dich X gom Fe**: 0,19 mol; H*: 0,02 mol; NOs™: 0,01 mol; SO+*: 0,29
mol.

0,25

Khi dung dich X hoa tan ti da Cu thi cic qua trinh khir déu xay ra hoan toan va cac
chat oxi hoa hét:

Qua trinh oxi hoa:

4H" + NOs + 3e > NO + 2H.0

Fed* + 1e & Fe?". 0,25
Quia trinh khur:

Cu > Cu?" + 2e.

Ap dung bao toan electron tim dwgc sé6 mol Cu = 0,1025 mol.
=>m Cu bj hoa tan t6i da = 6,56 gam.

Khéi lvgng mubi thu duoc = m Fe?* + m Cu?* + m NOsz” + m SO4% = 0,19.56 +

0,1025.64 + 0,005.62 + 0,29.96 = 45,35 gam. 0.25
Huong dan

bat nAI** = a mol, nSO4% = b mol

Nhu vay khi cho dd Ba(OH), vao X trén d6 thi cho thiy

Giai doan |: tao ddng thoi 2 két tua, luong két tua tang nhanh, két thuc giai doan | 0.95

thi SO42 hét, sé mol Ba(OH), = 1,2.0,5 = 0,6 mol = s6 mol Ba* ’

Ba?* + S04 — BaSOq

=>nS04> = 0,6 mol = 3nAl2(SO4)s => nAlx(SO4)3 = 0,2 mol

Giai doan I1: luong két taa con ting 1a AI(OH)s con tiép tuc duoc tao ra, két thic 0.95

giai doan 11 thi ion AI** két taa hét va tong khdi luong ciing dat cuc dai.

Giai doan I11: AI(OH)3 trong hdn hop két taa bj hoa tan nén khéi luong két tua giam
xudng. Két thiic giai doan 111, AI(OH)s3 bj hoa tan hét chi con lai BaSO4 khong thay
2 | d6i khi thém Ba(OH): vao. 0,25
O thoi diém két thic giai doan 111: nOH" = 2nBa(OH)2 = 2.0,5.2,4 = 2,4 mol. Lugng
OH-" vira du dé két tiia hét AI** va hoa tan hét AI(OH)s.

Phuong trinh:

AR* + 30H —> AI(OH)s

AI(OH); + OH— AIO; + 2H20

— 2NOH pu = 4a = 2,4 mol

— a=nAl¥* = nAlCl; + 2nAl,(SO4); = 0,6 mol

— nAICl; = 0,2 mol

0,25

Vay: Cw (AICIs) = 0,2/0,5 = 0,4M; Cy Aly(SO4)s = 0,2/0,5 = 0,4M.

Cau 10 (2,0 diém):
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Y Huwoéng dén Piém
10.1. | Hidrocacbon X: CxHy (x, y € N°)
CxHy + ZBrZ ad CxHyBr4 ;
theo gia thiét: %Br = T 758 — 12x+y=102
12x+y+320
Gia tri théa mén: x=8 , y=6. CTPT cua X: CgHs ( + v = 6).
Vi X ¢06 kha nang phan &ng vai brom theo ti 1€ 1:1 va 1:2 ching to phén tir X c6 2 0,2
C=CH
lien két = kém bén va 1 nhan thom - CTCT cua X: ©/ phenyl axetilen.
Phuong trinh phan ng: 0,2
500+ BKMNOs + 12H:S0s — 5 ) + 4K4S04 + BMSOs + 12H:0 +
5CO2
C=CH ©/CECAQ 0,1
©/ + AgNO3z + NH3 — + NH4NOs3 0,1
(0]
C=CH 5—CH3
( ] Hg?* ©/
* HO0 —— =~ 0.1
C=CH ©/Cé:r—CH3 0,1
C + 2HBr —
, Huéng dan
Thi nghiém 1: so mol Oz = 0,69 mol;
So d6 pu: hon hop E + O, > CO; + H20
Phuong trinh: CO2 + Ca(OH)2 du - CaCOs + H20
Ap dung béo toan khéi lugng tim dugc m CO, + m H20 (spc) = m hon hop E +m
0z = 42,72 gam. 0,25
Theo de bai khoi lugng dung dich giam = m CaCOs - m COz; H20
=>m CaCOsz = 75 gam =>s6 mol COz = 0,75 mol => s6 mol H20 = 0,54 mol.
=> 50 mol CO2 - H20 = 0,21 mol. )
=> Néu dot chay 10,32 gam hon hop E thi s6 mol CO; - HO = 0,105 mol (*).
Thi nghiém 2: Vi hon hop E c6 phan tng trang bac nén hon hop E c6 axit
HCOOH. , ,
10.2 Goi cong thirc va s6 mol cua céc chat trong 10,32 gam hon hop E 1a: HCOOH: x

mol; axit con lai RCOOH: y mol; este HCOOCyH2,OOCR: z mol. 0,25
Dya vao phan ng trang bac: s6 mol Ag = 2x + 2z = 0,18 mol (1).

Ap dung bao toan nguyén t5 O (néu gia sir dét chay 10,32 gam hdn hop E):
2x + 2y + 4z = 0,33 mol (11).

Xét cac truong hop voi axit RCOOH :
+ TH 1: N¢u la axit no thi khi dot chay hon hop E ta co:

S6 mol COz - H20 =z =0,105 (theo *) (I1); tir I, 11l =>Xx <0 nén loai.
+ TH2: Néu la axit khdng no, c6 mét lién két déi C = C thi khi dot chay hon hop E
ta co: 0,25

S6 mol CO; - s6 mol H,0 =y + 2z = 0,105 mol (IV).

Giai hé gom L, I, IV ta dugc x = 0,06; y = 0,045; z = 0,03 mol. Thoa mén DK.

+ TH3: Néu la axit cd a lién két pi (a >3) thi c6 phuong trinh: s6 mol COz - s6 mol
H20 = (a-1)y + az = 0,105 (V).
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Tu 1, 11'=> 2y + 2z = 0,15 mol (V).
Tu V, VI ta thay khdng giai dugc nghiém y, z duong nén loai.

Khéi lwgng hdn hop E = 0,06.46 + 0,045.(R +45) + 0,03.(R + 14n+89) = 10,32 gam
=>0,075R + 0,42n = 2,865 => R + 5,6n = 38,2.

Bién luan:
n 2 3 4 5
R 27 21,4 (loai) 15,8 (loai) 10,2 (loai)
(CH2=CH-)

Vay c6ng thire cua cac chat trong hdn hop E 1a: HCOOH: 0,06 mol; C2H;COOH:
0,045 mol; HCOOCH>CH,OCOCH=CH>: 0,03 mol.

Khi cho hon hop E tac dung véi KOH c¢6 phuong trinh:

HCOOH + KOH - HCOOK + H,0O

C2H3COOH + KOH - C3H3COOK + H20

HCOOCH2CH,0OCOCH=CH: + 2KOH - C;H3COOK + HCOOK + C2H4(OH)..
Duya vao s6 mol cia cac chat va phuong trinh ta tinh dugc hdn hop chét ran gém
HCOOK: 0,09 mol; C2H3sCOOK: 0,075 mol; KOH du: 0,06 mol

=>m =19,17 gam.

0,25
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