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· Trong tinh thể I2 liên kết giữa các hạt (các phân tử) hình thành lực Van der Waals yếu.
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HƯỚNG DẪN GIẢI NGÀY THỨ HAI
Câu I (3,5 điểm)
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Câu III (4 điểm):
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1.
#) Phuong trinh héa hoc ctia phin (g gitta NH; v BF s

NH; + BF; — HiN-BF;
- Phan img ndy thude loai phin img axit — bazo Lewis, BFs 13 axit Lewis (¢6 orbital p con tréng)
NH: 13 bazo Lewis (e6 cap electron tu do, c6 thé cho sang orbital tréng ciia phin tir khic).
b) Cong thire cu tao Lewis v hinh dang cia mi phan tir trong phan (g trén:

NH thude loai AX:E nén theo VSEPR, n6 c6 hinh thip/chdp tam gidc:

0
.

H

BH; thugc loai AX; nén theo VSEPR, n6 6 hinh tam gidc déu:
F F

~,~

F




image6.png
H:N-BF; gbm 2 nira AX: gin/lién két voi nhau: HsN-B vi N-BF; nén theo VSEPR, n ¢6
hinh tir dién déu — kép.
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2.
) NONO,); chifa 5 +2.5 + 4.6 + 1 =40 electron héa tri.
C6 4 cong thite cdng hudng phil hop nhit (theo cong thirc Lewis) li:

C6 thé 6 nhidu cong thire cong hudng khic, tuy nhién nhimg cong thitc trén 13 phit hap
nhit. Gii thich: sir dung khdi niém dién tich hinh thite: (FC)
FE = YVE - (SFE + YVNB)
Véi  YVE = téng sé electron hoa tri
YFE = tong s6 electron tu do
SVNB = téng 56 56 lién két trong cong thire gia dinh
Cach danh s theo thir tr & cac cdng thitc cong huong déu nhu trong ion A dé tinh FC
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o) | 6-(4+2=0 6-(6+D)=-1 6-(6+1)=-1 6-(6+1)=-1
NI | 5-(0+4-1 S-0+4)=1 S0 4)=1
N®) | 5-G+2-0 5-2+3)=0 5-2+3)=0
NG | 5-(0+4-1 S-0+4)=1 50 4)=1
0@ | 6-(6+D=-1 6-(6+D=-1 6-(4+2)=0
0@) | 6-(6+D=-1 6-(6+1 6-(6+D=-1
0d) | 6-(6+D=-1 6-@+2) 6-(6+D=-1
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Két qua tinh FC cho 4 dang A, B, C. D la hoén toan nhu nhau nén i 4 dang cong thitc cong
huong biéu dién so do Lewis déu duoc chip nhin.

Chii y: néu hoe sinh viét diing vi dii cc cdng thirc cong huéng ma khong trinh by cich tinh
FC nhu & trén vin cho di diém.
b) Theo déu bii, phuong trinh héa hoc ciia phan img phan hity nhur sau:

NHN(NO2)2 —2N2 + 02+ 2H:0  AHphin ing
- Tir phan (mg ndy, chiing ta & dang tinh dwoc ning luong ciia phin img theo cong thire sau:

AHphan img = Y AHphi vo — Y AHninh thanh

- Taliét ké ning lwong cic lién két bi phi v va cic lién két hinh thanh
Ning lugng phi vo lién két (kJ.mol™) Nang lugng hinh thanh lién k&t (kJ.mol

4N-H 4391 IN=H 2941
IN-N 1160 4H-0 4467
IN=N 1418 10-0 1495
3N-0 3201 S AHuiat taat = 4245 (KLmol ')
IN=0 1607

S AHpui vs = 3352 (KI.mol 1)

- Ti cic gid tri ndy, tinh duoe ning luong cia phan ing nd
AHphin ing = YAHphi o — YA Hbinh hinh = 3352 — 4245 = ~893 (kJ.mol"")
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Bry+hv — 2Br-

5 ~4.10""(J/phan tir)

2,014.10"(cm™)

014.10°(m™

he 6,6261.107.2,9979.10°
4. Lién két giira céc hat & nt mang luéi:

- Trong tinh thé bac, lién két giira cic hat 14 lién két kim loai Ag — Ag.

- Trong tinh thé CaO, lién két giita cic hat Ca® vi O™ ¢6 ban chit lién két ion.

- Trong tinh thé kim cuong, lién két giira cic hat c6 ban chét 12 lién két cong hoa tri C - C.

- Trong tinh thé than chi (graphit) ¢ lién két cong héa tri (lién két & do su xen phii cia cic obitan lai
hoa sp?, tao ra vong 6 canh gidng vong benzen va lién két « do sur xen phu ciia cic obitan p, vudng
‘goc v6i it phing vong 6 canh) v lién két phin tir (twong téc van der Waals) giia cic 16p vong 6
canh.
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Huémg din chim
1. ) Tinh bién thién entanpy AHP (kJ) khi nhiét do co thé ting tir £ 1én £
_ 60,0.1000

=3333,33 (mol,
© (mol)

S6 mol Ha0: n,y

Bién thién entanpy:
AH =n(C;,, AT =3333,33.75,291.(40,5-36,5) ~ 1003879 (1) =1003.88 (kJ)
b) Tinh bién thién entropy AS” (J.K™') khi nhiét d6 co thé ting tir 1/ lén £
Bién thién entropy trong diéu kién ding dp duge tinh theo:
b 40.5+273,15

A" =nCl,In 33,33.75.29 L In— =~ ~3221,220K™)
e 36,5+273.15
©) Tinh bién thién ning luong tw do Gibbs AG? (J) khi nhiét dd co thé ting tir ; 1én 1.
Ap dung cong thitc

AG® =AH - A(TS") = AH’ ~ AT S° ~T.AS"
> AG® = 1003879 - (40,5~ 36,5).72,6.3333,33 - (36,5-+273,15).3221,22
~-961571(1) = ~961,6(kI)
d) Tinh quing duéng (km).
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9616
200

Quing duémg: =4,808 (km)

- Trudmg hop sir dung gid tri AG” =~1.2.10° J =~1,2.10° kJ thi quing duomg la: Lzoo =6 (km)
2. a) Gidin no doan nhiét bt thuin nghich, chéng lai ap suit bén ngoai khong déi, p = 0,25 bar.

- True tién, cin tinh s6 mol ciia hé. Theo diu bai, cong gian n cia hé 4 = -873 J. Tir cong thirc:

A= —pugoii V2= Vi) = —pugoii.2Vi (do V2 = 3V1); v6i V,

- Thay sé:

~873=-0,25.10°2.

SV, =3V, =5223 (L)
- Tir phuong trinh: AU = Q + A— 2088y Al = A=n.C, (T,~T;)

Vi Cox, =

5 * o
SR (K" mol
T

- Thay vio céc gid tri

1,5.;.&314.@ -350)=-873 T, =322K
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Viy hé chuyén tir trang théi déu (2.5 bar; 17,41 L; 350 K) sang trang thi (0,766 bar; 52.23
L; 322 K) biing con duong doan nhiét bt thuan nghich. Dé tinh bién thién entropy, ta tudng tuong
hé di qua hai con dudmg thudn nghich: ding tich va ding p.
15.2831410 276 _ 36879 0k
2 2.5

AS,

15831 28
v, 2.9, 17.41

S, =-36,879+47,953 =11,074 J.K™)
AS, =0(0K™Y

AS,, 1y =11,074+0=11,074 (JK™') >0 — He ty dién bién.

NSy =nC,ln

=47,953 (1K)

b) AS, ., la dai lvong ding dé két luan kha ning tu dién bién cua hé.
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Huémg din chim
1. ) Ti 1¢ s6 nguyén tir giita cic ddng vi '*C/C va C/"2C trong co thé séng 1 bao nhiéu?
- Tilg C/2C.
se b
C_ / 3
ECT 989,
o
-Tile “o/c
Trong 1 kg C, hoat dd phéng xa riéng cita cacbon la 230 Bq. Suy ra, trong | gam C, hoat &6
phong xa riéng ciia cacbon 14 230.10° Bq

1,03.10*

- Tircong thire: A=AN >N =

=6.10" (nguyén tir)

& nguyen tir *C trong 1 gam C tu nhién 1a:
5730.365.24.3600
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0,989

- S& nguyen tir 'C trong 1 gam C tu nhién li: 16,0221.10" =4,96.10* (nguyén tir)

- Vayti le “C/C:

“Cc_ 610°
4,96.10%
b) Cay dé dung lam g5 déng thuyén trén duoe don ha vio nim nao?

2730 14250 _ 5026 (nam)

2 180

- Viy cdy bi chit ha vio nam: 1983 —2026 =43 (tiic 14 nim 43 truée Cong nguyén).
) Sai 56 dinh tudi khi sai s6 do hoat do phéng xa riéng cia miu C 13 1,3%.
- Gidi tri giéi han trén cia hoat dd phong xa riéng: 180 + 180.1,3% = 182,34 (Bq/kg)
5730 | 230
In2 18234
- Viy cdy bi chit ha vio nim: 1983 — 1920 = 63 (titc 1 niim 63 truGe Cong nguyén).
- Gidi tri gi6i han dudi ciia hoat d phong xa riéng: 180 — 180.1,3% = 177,66182,34 (Ba/kg)
5730 | 230
In2 177,66

- Vay cy bi chat ha vio nam: 1983 — 2135 =152 (nim) (tirc la nm 152 trude Cong nguyén).

=121.10

- Tir d6, téi clia cay dén ha = 1920 (nam)

- Tirdo, tudi ciia cay dén ha 7=

2135 (nam)
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*Két lugin: cau duge don ha trong khoang thai gian tir nam 152 truéc Céng nguyén dén nim 61 sau
Cong nguyén.

2. a) Tén goi v cong thite ciu tao ciia hai monome:

- Etilen glicol v axit tere-phtalic:

0, OH
o 3O
" on nd 3

etilen glicol axit tere-phtalic

- Hoic etilen glicol v dimetyl tere-phtalat:

o) OCH;
° O~
Mo H;Cd 0

etilen glicol fiimetyl ere-phtalat
b) Phin (g triing ngung giffa etilen glicol va axit tere-phtalic:
nHOOC-CeHe-COOH + nHO-(CHz):-OH
— H-[-00C-CgHi-COO-(CHy)-J,-OH + (2n — )H,0
Phin (g triing ngung gilta etilen glicol va dimetyl tere-phtalat:
nH;CO0C-CeHs-COOCH:; + nHO-(CH2):-OH
—» CH3-{-00C-CsHi-COO-(CH2)2-]s-OH + (2n — 1)CH:0H
¢) Gia thiét phan img c6 bac 2 (bic 1 dbi véi mdi monome. Phuong trinh dong hoc bic 2 véi néng
6 hai chat ban diu bing nhau:
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1 1

e
[monome] ~ [monome],

- Ta c6 bing tith —— theo thdi gian r:
[monome]
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t(phat) 0 30 60 90 120
[A]+ [B] (mol. L) 4,000 2,000 1334 1,000 0,800
[A]=[B] 2 1 0,667 05 04
11 05 1 15 2 25

Al [B]
k(M phatT) - 0,0167 0,0167 0,0167 0,0167

- Cac gia tri k thu duoc déu bing nhau, vi thé gia thiét phan iing c6 bic 2 hoan toan ding. Vay, hing
56 te o k= 0,0167 (M phit ')
3.2) Tinh ndng d cdc chit C, D va E tai thoi diém £ = 30 gidy.

K _12107

=291. Nhu vdy, téc o phan img thuin tuong img

Véi qui trinh chuyén héa C thanh D va C thanh E 16n hon rit nhiéu 50 véi téc do phin (g nghich
twong img véi qud trinh chuyén hoa D thinh C va E thinh C. Vi thé, mdt cich gin ding, ¢6 thé bo
qua tée d6 phan img nghich tai thoi diém phan (g bit déu xay ra va r = 30 gidy. Khi d6, phan img
da cho quy vé phan img song song bac I d8i véi chét C. (Déi véi phan img song song bic I, biu thitc
d5ng hoc &p dung véi chit C tuong tr ddng hoc bac 1)
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5
e
%
B
g
+
®
5

- Néng do cita chit C: (k, +K, ).

1
30=In-2- (€], =0267 M)

- Néng do ciia chit D va E tai thoi diém . = 30 gidy duoc tinh dua vao hé hai phuong trinh hai an:
(D]+[E]=1-[C], ~0,267=0,733 (M)

D1=02 (M)
5
[E]=0,533 (M)

]

- Kiém tra lai gia thiét ban diu vé vin téc:
Tai thai diém 1= 30 gidy
- Tée d6 chuyén hoa C thanh D: v, =k [C]=1,2.10 20,267 =3,204.10" (M.s )
- Téc o chuyén héa D thanh C: 2=3,000.10° (Ms™)
Viy tdc d6 chuyén héa C thanh D 16n hon rit nhidu so véi tée dd chuyén hoa D thinh C.

- Tée dd chuyén hoa C thanh E: v, =, [C]=3,2.1020,267=8,544.10" (M.s
- Tée dd chuyén hoa E thinh C: L [E]=11.10"0,533=5,863.10" (M.
Viy the 4 chuyén héa C thinh E 16n hon rit nhiéu so véi tée dd chuyén hoa E thanh C.

Viy gia thiét tdc dd phan g thun 16n hon rit nhiéu so véi
thoi gian £ = 0 dén r =30 gidy la hop Ii

b) Tinh ndng d6 cic chit C, D va E tai thai diém 1= o,
Tai thoi diém ¢ = oo, hé dat 161 trang thii cdn bing. Khi d6,
thai cin bing, ta ¢ hé ba phuong trinh ba n sau;

% phin img nghich trong khoang

a ba chit C, D va E ciing nim tai trang
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[D]+[E]+(C]=1 (M)
D]
c
[E]
[c

[C1=9.16.10"" (M)
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Huéng din chim
1. a) Bién luan:
Ton MnO; ¢6 tinh oxi hoa phu thudc vio mdi trrdmg, trong moi trudng axit bi khir vé Mn®";

méi trurdng trung tinh bi khir vé MnO>; trong maéi truémg kiém bi khir vé MnO?
10", 10; va 10;.

C6 thé 1ap bang s6 electron trao ddi cua chit oxi hoa va cht khir trong cic méi trudng nhu
nhau

Ton - ¢6 thé bi oxi héa thanh 1.

Sin pham khir Sén pham oxi hoa cua ion I
cua ion MnO; VT (Cle) 10-(-2¢) 10; (6¢) 10, (80)
MnO} (+1e) 1 2 6 8
MnO; (3¢) i3 273 2
Mn™ (+5¢) 1/5 25 6/5

Ti I¢ thé tich dung dich KMnO: da ding trong cée thi nghiém ting 1040,
in cir vio bang trén ¢6 thé lua chon cdc t Ié twong tmg 13 1/5 : 2 : 8. Tir d6 xdc dinh duoc thi nghiém
1, phin tmg xéy ra trong méi trudng axit; thi nghiém 2 xy ra trong moi trudng trung tinh (hodc kiém

thi nghiém 3 xay ra trong méi truéng kiém.
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Thi nghiém 1: 101" + 2MnO; + 16H" — 5k + 2Mn** + 8H:0
Thi nghiém 2: T+ 2MnO;, + H:0 — 10; +2Mn0O: +20H"
Hodic: I'+ 2MnO; +20H — 10" + 2MnO}” + H:0
Thi nghiém 3: 21 + 16MnO, + 160H" + Ba>* — Ba(I04)2} + 16MnO;

+8H0

b) S6 mol KI bng 10 mol. Tinh theo thi nghiém 1, s6 mol KMnOj biing 2.10* mol. Néng dé cuia
dung dich KMnO4 14 0,05M. (Hoc sinh c6 thé tinh theo bt ki phicong phip ndo)
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) Khi cho thém CuSOx xay ra céc phan (mg:
200> +41° — 20+
10Cul + 4MnO; +32H° = 10Cu* + 5L +4Mn* + 16H,0
Cong hai phuong trinh trén:
101 + 2MnO; + 16H" — 5L+ 2Mn + 8H0

Phan img tong cong khong thay doi, vi vt viée cho thém CuSOs khong lam thay di thé tich
dung dich KMnO, da ding. Nhu vy, /= 4,00 mL.
2. 2) Bin chit lién két trong phan tir Mo: lién két cong héa tri bing cap electron chung cia electron
ns1. O trang thai hoi, ning lwong lién két cita cac phan tir M> ciia kim loai nhom IB 16n hon nhiéu so
véi kim loai nhom IA, vi céc nguyén t6 kim logi nhom IB ¢6 bin kinh nho hon (do anh huéng cia su
<o), dién tich hat nhin lai hon hon kim loai nhém IA nén Iy hit cia hat nhan dén dim may electron
chung 16, din dén ning lrong lién két 16n hon. Mit khac, trong cic phan tir Cu> — Ag> — Au2, ngoai
lién két o con c6 thém lién két « kiéu d — p duoc tao thanh giia céc c3p electron trén obitan d ciia
nguyén tir ndy cho vao obitan tréng ciia nguyén tir kia.
b) Trong day Ka — Rby — Cs, ning lwong lién két giam, do tir K dén Cs, theo chiéu ting cua dién tich
hat nhin, ban kinh ting din, d dai lién két ting, din dén ning lrong lién két giam. Con trong day
Cuz— A2 — Au, tir Cu dén Age niing luong lién két giam do ban kinh Ag 16 hon Cu, nhing tir Ag:
dén Auy, nang lugng lién két lai ting manh do & Au co cu hinh electron [Xe]df**5d'%s' — co anh

huong ot su co £nén bin kinh Au khong ting déng ké so véi Ag (K, =144A; R, =145A) trong
Khi dién tich hat nhin ting 32 don vi. Vi vy, niing luong lién két trong Au: ting manh so véi Ag:.
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Huémg din chim
1.a) Tinh £7., ..

Fe* +e —  F& AGY (1)
Fe** +2e —  Fe AG", (2)
Cong (1) véi (2) ta co:

Fe** +3e —  Fe AG®, (3)
Do dé: AG?, = AG", +AG’, - AG", = AG", ~AG",

Hay:
-LFE,, . =-3FE., +FE.

El. . =3EL., ~2E. =3.(-0,036)-2(-0440)=0772 (V)
b) Tinh £

Fecon, Feom), 0"

Fe(OH)s = Fe’ +30H K, =107

“)
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Fe'' +e = Fe K, =105 =10 (5)
Fe* +20H =  Fe(OH) K, =10"7 ©)
Té hop (4), (5) va (6):
Fe(OH)j+e =  Fe(OH):+OH K=K, K.K, =10
Mt khie: K =107 5 B}, 0 = ~0.568Y.
NOUVAY: B oo, on =~0:586 V <}, .. =0,772 V. Do 6, trong méi truomg kiém, Fe2*

6 tinh khir manh hon trong mdi truimg axit
2. Trong mi trudmg axit manh, Cr,0?" oxi hoa Fe®* theo phin img sau:

susaz

6Fe™ + Cr,07 + 14H" =26Fe’" +2Cr" +H:0 K, =10 %2 =10 (1)

Vi K,, it 16n nén coi phin img (1) xdy ra hoan todn.
i) Khi /=50 mL.
Sau khi cho hét 50 mL dung dich K2Cr:0+, tinh lai néng do cac cht:
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_0.12.100

= .08 (M)
= ~100+50 G0
@ 00250 002
100450 3
Theo (1): 6Fe* + Cr,02 + 14H" — 6Fe* +2Cr* + H,0
Trute phin tmg (M): 0,08 222
Sauphin ing (M): 004 - 0,04 ?
O thanh phin giéi han:
C,. =0.04 M:C, :% M

Vi phan img (1) ¢6 K., rét 16n nén can bing nguoc lai c6 hing s6 cin bing rit nho, coi nhu
su phan li nguoc lai khong dang ké.
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(7)4M:7 [Fe"]=C,,. =004 M

Do dé: [Fe*]=C,..
. 00592 [Fe ]

o =Ep
e n = Bro e T EET)

= 0771(V)

) Khi =100 mL
Sau khi cho hét 100 mL dung dich K>Cr207, tinh lai néng d6 cic chit:
0.12.100

C, 0,06 (M)
< 7100+100
c 00210000
<0 100+100
Theo (1): 6Fe?" + Cr,02 + 14H" — 6Fe* +2Cr*" + H,0

True phin ing (M): 0,06 0,01
Sauphining (M): - - 006 002
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Phan iing xay ra vira du, thinh phin gi6i han gém
€, =0,06 M;C,,.. =0,2M

Vi phan img (1) ¢6 K., rit 16n nén can bing nguoc lai c6 hing s6 cin bing rit nho, coi nhu
sur phan li nguoc lai khong déng ké.

Do dé: [Fe*]=C, . =0.06 M: [Cr*]=C,_..

0,02 M

Tai diém tuong duong, ta cé: [Fe**] =6(Cr,0 ) va [Fe*'] = 3(Cr**]

Tatinh E,.,. taidiém twong dvong:
oy —Ee, 202y [Fe”]
e = Epppe + Y e

Khi hé dat t6i trang thii can bing thi:

En*/ﬁ‘ :Emd//zn«“ =k
Trong dé:
00592 [CrOY)
e e = EBongrpos * g 8 g (PH=0)
[Fe"] [Cr,

STE=E]. . +6E

et

o +0,0592 lg[

[Fe*] [Cr™
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7 7 [Fe™) [Cr° T

1
e

1,262 (V)

i) Khi =101 mL
Sau khi cho hét 101 mL dung dich K>Cr20y, tinh lai nong d6 cic chit:
_ 012100 12

= i00+101 201 ™
0,02.101 _2,02
=202 202
o 10101 201 ™
Theo (1): 6Fe?* + Cr,0¥ + 14H" — 6Fe™* +2Cr* + H:0
2 20
Truée phin ing (M): 2= =
phantmg (M) 201 S01
002 2 4
Sau phin img (M - = = =
phn (mg (M) 201 201 201
Thanh phin giéi han gdm:
12 4 0.02
Cpro =5 MiCp =5 MiC ==
w7201 T 201 e T 201

Vi phan img (1) ¢6 K,, rit 16n nén can bing nguoc lai 6 hing sé can bing rit nho, coi nhur
su phan li nguoc lai khong déng ké.
12 . 4 .
S M; [Cr¥]=C,. =—— M; [0 ]=C,
201 M (1= Con =57 M 1CR0T1=Cos
Tai diém tuong duong, ta cé: [Fe™*]=6(Cr,0 ) va [Fe*] = 3(Cr**]

Do dé: [Fe*]=C,_
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Tatinh £, .. .. tai diém tuong duong:

g 400592 [Fe"]

re e = Epeires ¥ 77 {Fe"]

Khi hé dat t6i trang thii can bing thi:

E, ... =E, =E=E,

ret v = Eoyor o ot e

1324 (V)

3..2) Tir nhdn xét: “pH = pKat

25, suy ra [H,C,0,]=[HC,0,]>>[C,0 1" la ding. Tir mdi lién
hé [H,C,0,]=[HC,0;] hoe sinh d6 suy ra lugng axit cho vio trung hoa hét 1,5 nic ciia C,07 theo
phin tmg;
2C,0} +3H"— HaC:204 + HC,0;

Neghia la, theo hoc sinh do, hé thu duoc 14 hé dém gdm HaC204 (Ca moLL™) va HC,0; (Cy
V= %o,om (M). Trong truomg hop ndy. diéu nay li vo
1§ vi néu dung dich X 13 dung dich dém thi pHx c6 thé dwoc tinh theo 1 trong 2 cach sau: (khong cin
tinh theo didu kién proton vi [H+] >> [OH])

mol.L™) ¢6 cing néng do C,

Ciich 1: theo cdng thirc tinh pH ciia hé dém: pH = pl(a+lg%
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Cich 2: tinh theo cn bing:
H:C:0s == H™+ HC,0; K, =107
[1 00125-h h 00125+h
Nhung ca 2 cich gidi trén déu khong hop 1§ vi néu theo cach 1 thi h = [H'] = 102 M =
0,056 > Cy = Ci, khong thoa mén diéu kién 4p dung cong thirc tinh pH cita hé dém. Con néu theo
cich 2 thi [H2C204] = 0,0125 — h = 0,0125 - 0,056 < 0. V5 Iy!

Viy cich gidi cia hoc sinh d6 1 khong ding.

b) Tinh lai néng dé céc chit sau khi tron:

L =3010 6 05 vy
T
Coo =2 075 )
5+15

Khi tron dung dich HC1 véi dung dich C,03", lwong HCI 6 thé chura di dé trung hoa hét

hai ndc cia C,07, ciing ¢6 thé trung hoa vira i C,07 hodc trung hoa hét C,07 va con dur axit.

Xét trudmg hop HCI phin img vira i véi C,07, thu duge HxC201 0,025M
Khi d6 pH cia h¢ duo tinh theo cin bing:
HiC204 = H+HCO; K, =107

11 0025-x X x
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— [H]=x = 0,0187 M — pH = 1,73 > 1,25. Diéu ndy chitng t6 lwong HCI cho vio vin con du,
sau khi trung hoa hét hai nic cia C,02. Viy thanh phin gi¢i han thu duge gdm:

H2C204 0,025M va H (0,75C —

.05) M
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pH cita hé duoc tinh theo cin bing:
H:C:204 = W +HCO,  K,=10"*
11 0025-x 0,75C 0,05 +x x
VipH = pKai — [H'] = K,, nén [H,C,0,]=[HC,0;] hay 0,025—x =x —x =0,0125
Mit khac, [H*] = K, — 0,75C — 0,05 +x = 107125 — €= 0,125 (M)

(Thi sinh ¢6 thé tinh C theo djnh lugt bio toan di¢n tich hogc tinh theo diéu ki¢n proton véi mike
khing li HCl vi C,0°

h=[H]=[Cl']- [HC,0,]-2[H,C,0,]

15,00.C _ 0,100.5,00 K, h+h'
2000 20,00 i +K, h+K,

—h=[H]=

—-C=0,125 (M)
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) Thinh phin gi6i han ciia dung dich X gm H:C20: 0,025 M va H' 0,04375 M

Thanh phin ciia hé sau khi tron: HyC204 0,0125 M; H* 0,0219 M; Ca* 0,005 M va S 0,005 M
Vi C_.=C_.VaK,(CaC,0,) < K,(SrC,0,) nén néu c6 két tia thi CaC;0 s& tich ra truse

Xét C..,C,.. trong do:

Do méi trurdng axit va do Kt >> K nén €, . duoc tinh theo can bing

HiC204 = H +HCO, K, =10"%
[1 00125-x 00219 +x x
—[HC,0;)=x =8,15.10° (M) ->[H']=0,03 (M)
—Ceor = 107, 8"05;304 =1,46.10" (M) < [HC,0;] (hop If)

Vi €. C., =0,005.1,46.10° =7,3.10" > K,(CaC,0,) =10™"

— 6 két tiia CaC20% tach ra

Mit khic, C,..C,_ . =0,005.1,46.107 =7,3.10" < K((SrC,0,) =10"**

— khong co két tiia StC20x tach ra,

*Chii : hoe sinh ciing ¢6 thé tinh theo cdch sau.
C két tita CaC20: tich ra theo phan img sau:

Ca* + Ha(204 2 2H' + CaCr04 K =107 =10
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Truéc phan tmg (M): 0,005 00125 0,0219
Sau phin img (M), ~ 00075 00319

Sau khi CaC20s tich ra, hé thu duoe gém: H:C204 0,075 M; H' 0,0319 M; CaC20s4 vi S
0,005 M. Vi mdi truémg axit manh, dy dodn C,0? "] < [HC,0; ] nén [H'] vin duoe tinh theo cin
bing sau:

H:C:204 = W +HCO, K, =10
[1 00075-x 00319+ x x
—[HC,0;]=x =4,55.10" (M) —>[H ] =0,0365 (M)
Tai thas diém trude khi xét kha nang tao két tia SrC:0s, vi mdi truong axit manh ([H'] =

0,0365 M) do dé C_, duge tinh theo 6 tan S clia CaC204

[Ca**] =8 =[C,07 ]+[HC,0;]+[H,C,0,] = 00075

Sau khi bién ddi ta co:

2 §+0,0075 S.(5+0,0075)
=10,071=— 10008, g (cac0,)= SO0
1410 h+10"" ) 1410 h+10""h

Gid sir su phan li cita CaC0s khong lam thay déi pH ciia dung dich
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,55.10™ (M) (hop IY)

5610 (M) > [C 6,94.10° (M) <[HC,0;

20}

Tinh lai [H'] véi 46 tan ciia CaC204 14 2,57.10, thu duoe
[H]=0,0362 M = 0,0364 M

Viy su phin i ciia CaC204 khong lim thay @i pH cua dung dich.

Viy C_.. C_ . =0.005.6,94.10° =3,47.10" =107 < K((S1C,0,) =10°*

— khong co két tiia SrC20s tach ra.

(Néu hoc sinh tinh gdn ding C, . theo can bing phan li HC,0;

7110 (M) thi vin chdp nhdn nhing tric 25% 56

diém ¥ ndy)
(Trueimg hgp néu hoc sinh chdp nhan thanh phdn dung dich X chi c6 HaC04 0016M thi cdch gidi
vdn twong e nhu trén: xét thit t két tia, tinh C, . =10"*" (M)theo lin lgt 2 qud trinh phan li

ndc 1va ndc 2 ciia HaC204 dé két lugn c6 két tiia CaCa04 tich ra, nhung khing c6 két tiia SrC204

tch ra thi cho nita

d) NH; + §° @ NH: + HS  K=102""%=10"*

Trude phin tmg (M): 0,04 0,02
Sau phan img (M): 0,02 - 0,02 0,02
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Thanh phin giéi han: NH; 0,02 M; NH; 0,02M; HS 0,02 M.

Cin bing: NH; = NH; + H K,=10" ()

HS

1

o K,=10%% (b)

H:0 = OH + H K ,=10"* (¢
NH; + O = OH +  NH] K, =10 (d
HS + H0 = OH + HS K, =10"" (o)

So sénh tich 6 ion ciia cic qua trinh (a), (b), (c) ¢6 thé bé qua can bing (b) va (c). Tuong tu
so sénh tich s& ion ciia qué trinh (d) va (e), cho phép bo qua cin bing (e).

— hé dém NH va NHs quyét dinh pH ciia dung dich Y va pHy = pKy = 9.24

[H*]y = 10%* M < [H']x = 10-'% M. Nhu viy dién cuc Pt(H,) nhing trong dung dich X 1a
catot, dién cuc Pt(Hy) nhiing trong dung dich Y 1a anot.

(5) PU(n)[H2| NH; 0,02 M; NH; 0,02 M; HS 0,02 M|H2C204 0,025 M; H* 0,04375 MIHa[PH(r) (+)
Trén catot (+): 2H" +2e — Ha
Trén anot (-): 2NH; + Hy — 2NH; +2e

Trongpin:  NHs+H' — NH;
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(Vi Cygy (¥) <C,..(X) nén NH; chua phan iimg véi H:2C204, do d6 trén catot chura xdy ra qui trinh
Khir H2C204.)

Tricong hop néu thi sinh chap nhan thanh phdn dung dich X chi c6 H:C:04 0,016 M thi so dé pin
nhie sau.

() P(r)/H2| NH; 0,02 M; NH3 0,02 M; HS0,02 M|[H:C204 0,016 MHz[PA(r) (+)
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Hudéng din chim
2) Co ché phin tmg chuyén vi nhiét tir Al fao thinh adamantan

S B

b) Téng hop triquinacen va A1 tir A2

cHo
A2 Triquinacen Al
©) Téng hop Amantadin
Br NHz
@ = @ —
= . |/
Amantamin

d) Co ché phin img cua xiclooctatetraen véi HBr tao thinh A3

.
. P P
H 2
O 2= (—-Co~Cm—
¥
) Giai thich tinh khir cia NADPH
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(. .
(N
I i

" ®
Naven NADP®

Khi NADPH tich ion hydrua tao thinh trung gian NADP" c6 tinh thom bén viing vé mit niing
Iwong va dién tich nhér su tham gia ciia doi dién tir khong phan chia cia nguyén tir Nito trong vong.

N
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2. Hidrocacbon epizonaren (C1sHas) duoc phan lap tir tinh dau loai Salvia fruticosa Mill (Labiatae).

Epizonaren duoc sir dung trong cong nghé chit thom. Con duéng téng hop héa hoc epizonaren nhu
sau.

CHO a4 LCHNARO A coon Naoit LM
P NI 1012 BONSEO €110y FONVEO (e300, gy 21130,

Epizonaren
Xe dinh céu tao cic chit A1, A5, A6, vi A7. Khong cin xét dén hoa lip thé
Huéng din chim:

@ H
i EXC
. o
o
A4 AS A6 A
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3. Cho p-cresol phin tmg véi anhidrit axetic, thu duoc B1. Dong
phin héa BI véi su c6 mit cia AICk thu duge B2. Cho B2 phan "

{mg v6i anhidrit phtalic, thu duoc B3. Thyc hién phan ing este m
hoa B3 bing CHaN2, thu duge B. Trong diéu kién xic tic bazo
BS
HC. j

(KOH/piridin), B4 chuyén thanh BS lin luot qua cic giai doan
ngung tu Claisen, hemiaxetal héa va tach nuéc.
Xe dinh ciu tao cic chit B1, B2, B3 vi B4,

p-cresol anhidrit phtalic

Hudéng diin ché
Chu tao cic chit nh sau:

o o

o
Q o._ocH,
o_on 0
"OCOCH; OH °
B4 o

BI B2 B3
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+ Tir 2-metyl-1-(4-nitro benzoyl)naphtalen, diéu ché axit p-nitrobenzoic va 2-metyl-1-naphtylamin:
CaHiNOp

ON. ON. O
H0" CooH
O 0 NH.NO. NOH PCly o)\NH NH,

OO cH OO CH; .;H] ch, N

+ Tir axit p-nitrobenzoic diéu ché p-phenylendiamin
COOH cocl CONH; NH; NH

2
socl, NH, Br,/NaOH Sn/HCL
- > - >

NO, NO, NO, NO, NH,

NO,
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‘Tir san phém axit adipic HOOC-(CH,);-COOH, butandiol-1,3 va axit axetic, theo dit kién C1 phin
{mg véi PCC tao thinh xeton, suy ra diu ancol bic 2 clia butandiol-1,3 ¢6 sin tir chit déu C1. Vi
viy, cu tao ciia C4 hoan toan xc dinh. Tir do xéc dinh duoc cdu tao cic cht C1, €2, C3

Qe Ql Ql L

COOH
COOH

c1
c4
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CHy o CHy CH,

s & NH__CI NCo
HNO, NOz g N coct, \(I)( 2HOL
- - = .
2HCT
NH
No, NH, neo

d
CHy
NCO Iy N o
~
n n HO, — o
wommo — IO
n
NCO
o
COOH e coon
HN )k N
HNT NH, NH
NH
Omithin D2 * DI D3
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a) Xac dinh céu tao céc chit A, A1, Az, B, C,

A (CsHi40;) khong tic dung vi Hy/Ni nén dd bit bio hoa bing 1 va khong chira vong xiclopropan
va xiclobutan, A tic dung véi HIO4, thu duge A (CsHqO) va Az (CsHsO) nén A ¢6 céu tao diol ¢6

nhénh dimetyl. A ¢6 céu tao nhu sau:

SE:Ne o gy X g -

D& xuit co ché chuyén hoa tir A sang B

phuong phip chuyén A2 (CsHs0) va etanol thinh 3-xetoeste H.
COOE!

3 CHy 5 o
t—cH, — yCHo——> S CHs—> Ol
iy OH gH, oH

Tk
éc

OEOM‘ NLOE’HO H;O§;>H\O\>E>§\/COI%1 s | oy |
o 1
(% o g

cooa
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Xic dinh cdu tao céc chit A, B,C,D,E,F,GvaH
- Tim hop chit H: khi oxi hoa | mol HIO, thi thu duoc t6i da 2 mol axit 3 4-dimetoxibenzoic va 2
‘mol HCOOH, do d, xe dinh ciu ciia H.

o o

Meo & Meo. CoOH
§ ® weo, on
Moo o Me0” 5 “CooH COOH
HO oH
O HOOC COOH

H sé ld nhém COOH trong phin iimg G.
- Tim hop chit E Néu loai nhém metoxxi trong E thi thu duoe hidroquinon. Vi vay, E 1
metoxihdroquinon.
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- Tim hop chat F: Hop chat F ¢6 d6 bat bao hoa: N = (6.2 +2-8) : 2= 3. Sau khi oxi hoa bang CrOs
trong su c6 mit cia H:SO4 thu duoc hop chit c6 do bit bao hoa N = 4. Do b, hop chét F ban diu
6 bo khung nhr hop chit HOOC):CH-CH(COOH):, nhung thay mdt nhém COOH bing nhom
CH,0H.

- Tim hop chit C. hop chit C co khéi luong phan tir 470 g/mol, sau khi oxi héa rdi thisy phan thu
duoc hop chit E (M = 140 g/mol) va F (M = 192 g/mol), vi thé nhiéu kha néng, hop chit C duoc
a0 ra tir 2 mol hop chit E v 1 mol hop chit F. Diéu niy duoc khiing dinh khi xix Ii hop chit D va
i chiéu véi hop chit G

- Tir d6 xée dinh dugc cong thite cAu tao ciia D, C, B vi A
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Tom tat bai:

HC,

— S—cho

HC
X(CiHaN:00)
0" —=HNICH],CHONH,)CO0H
Lxi— CH;0H HIO, HO___COOH
L x2C511,.09) X3 ——- CH,0H
H,0° OHC™ OCH; OHC-CHO

a) Xéc dinh cu tao X3.

Do X3 ¢6 phan iimg véi HIOs du sau 6 thily phin tao thinh cic sin phim (2R 3R)-3-hidroxy-2-
metoxy-d-oxobutanoic, etandial v metanol nén X3 13 xetal va ¢6 2 nhom OH canh nhau

- Xic dinh ciu tao X1, X2

Do X2 phin {img véi metanol ¢6 it HCI thu duge X3 (csH1407) nén X2 I xetan ciia X3,

- Xiic dinh ciu tao ciia X (Ci7H:0N:06)

Vi tri hai nhom cacbonyl sinh ra sau qud trinh ozon héa 1 vi tri ciia ndi doi tuong tmg. Tir d6 khong
10 béng 4, ti tinh chit trung tinh cia X nén X chira hai nhom C=0, mt ndi doi C=C vi mot amit

vong no bing 4, tir tinh chit trung tinh cia X nén X chia hai nhom C=0, mot ndi doi C=C va mot
amit vong ) )
Céu tao ciia cdc chit duoc tom tit dudi day:
HiCO, OH OCHy HO, OH 0ty OH OCH,
I;_("””Q“C M Q__COOH OHC MN - R A
HO" Y 'COOH == HO' ocH. Y
Gy % onon OH 2 OHOHOG™N OHOHO Y
X3 X2, X2 X1

b) Tinh s6 déng phan lip thé ctia chit X (bao gom ¢ phan hinh hoc va quang hoc).
Vi chit X ¢6 3 trung tim Iap thé chua xéc dinh nén sé déng phan 1ap thé 1a: 2° = 8 déng phan.
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) Xéc dinh cau tao céc chat M1, M2, M3, M4, M5.

o o Q.0 11 @ N
R oM Cﬁ%"’“ P
©;<‘NH ©:‘<N—CHZCOOMe M N HNT S
S5 7%
M1 © M2 © OMJ M4 M5

Diéu ché MS tir hop chit thioure (H;NCSNH:).
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-H0 HN_ N
/K />_ Tha R \/Z
HN

b) Hoén thinh co ché chuyén héa dio thai cia meloxicam.
OH O N HO, N

30~ °°D\
¥
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a) De xuat co ché cia phan img:

doan ngumg tu andol, tao imin, cong michael vi ngng tu aza-andol theo so d bén. D& xuit
<o ché phan img,

OJ

T O S

+ Giai doan tao imin:

« HOY ‘N} H il
v
N

+ Giai doan cng Michael vé ngung tu aza-andol
PhH

L —’fi*ﬂ—’b* ot

o, Ph PH Bn P NT ph pn N en Pi
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Huéng din chim

a) Thay cdc hing s6 vio biéu thirc E, (J)

AE, ()= =1,634.107()

9.1094.10"*(1,602.10°)".1*
8.(8.854.10 )" (6,6261.10)
- Buc song tinh theo cong thitc:

6,62612,9979.10°
2

b) Goi 1, Va1, la khdi lwong rit gon cuia hidro va doteri twong tmg; v,, va v,, 1a tin sb cho s chuyén

AE()= hj‘ =1,634.10"()) = =1,2157.107(m) = 121,57(nm)

dich tuong tg cia hidro v doteri.
- Tén s6 photon bic xa khi eletron chuyén dich tir n =2 vé
cong thirc:

=1 trong hidro va doteri duoc tinh theo

Hidro: AE(N)=

Doteri: AE(T)

- Léy (**) chia cho (*), ta ¢6 tin s6 ddi véi doteri duoc tinh bing:
Mo
Hy
- Su chuyén dich déne vi giira doteri va hidro duoc tinh béi cong thire:

v,
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a) Chu vi chuyén déng ciia céc electron 7: 2 Len+7Lec=2125+7.14=123 (A)

- Bén kinh cua giéng thé tron: r2.1=r.23,1416 = 123=r=196A
- hé c6 10 electron @, phan b vao cic obitan nhu sau:

0. 2 electron
+1 4 electron
n=+2 4 electron

- Viy mirc HOMO g véi n = £2; mirc LUMO g véi n = +3. .
- Hiéu hai mire ning lugng HOMO vi LUMO turong iimg véi ning luong photon cin kich thich:

F e
7 (oo o) =

2
SR (67626 510 ) S, 102 ) o (9-4)=7,495.10""
89,1094.107°°3,1416(1,96.10 ")

AE = Epovo —

Lm0 =

- Bude song cin thiét dé kich thich electron:
s
he _6.626L102,9979.10" g0 o0

AE=

50 nm.
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b) Xac dinh céc chat A, B, va C

Q—f\/COOH H OH
g OxY' COxY
u OH u o u

ch dinh cau tao ctia cac chat r VaG:
MeHN.

Kesenis

Dé xuat co ché chuyén hoa tir tir D thanh E:
poenn

ot
u b, Q%

3

N
H

d) Xac dmh cu tao cac chat H, L K.

X]

M
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CHyBr, —o [ o
N, NHBoc
NOW
° o
b
cHo

Goor H,N)\

o *\J} >

Aciclovir

N

o

Este Aciclovir monophotphat
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Hudng dan cham

a) Xac dinh cau tric tao cie chat Ni
vaN:

Me00C.__ ®

b) Xac dinh ciu tao cic chit Gi va G2
RN /o

\/0
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Huéng dan cham
1. Cong gian no déng nhit

~nRT.In ’7 =28,3145400.In 25_5 =-10705(J) = ~10,705(k/). H¢ sinh cong nén cdng ¢ gid

i dm.
Vi khi li tuéng thuc hién qué trinh gidn n6 déing nhiét nén AU =0. Theo nguyén Ii 1,
AU=0+A4=0,dodé Q=-W =10,705k/. Vi trong qud trinh gian né ding nhiét ndi niing khong
thay ddi nén mudn sinh cdng hé phai nhan nhiét tir bén ngodi, vi thé nhiét duoe tinh 1 duong.

2. Theo hé s ti luong trong phurong trinh tng quat [B]o =[A]y/2 nén [A]o = 0,624 mol/L va [A] =
[AJo-2[B].

Lap bing 58 liéu nhu sau:

«(phut) 0 10 20 30 40
[BlmolL [0 0,089 0,153 0200 0230
[AlmolL__ [ 0.624 0446 0318 0224 0,164

- Quan sit su giam nong 46 A theo thoi gian thay, thoi gian d [A] giam 7 1a 20 phit va khong phu
thoc ndng do diu. Nhu vy bic ciia A 1d bic 1 va cling 13 bic chung cua phan img.

k4], 14y tich phan s& c6 In %:k At

Dua vio tho gian bin hiy thi k ;Mf%:o,om phut'=5,776.10" giay™!
LA _ L4y nen k=Ko
a2 2

Vitdc d6 chung cua phan img v

=2,89.10" giay™
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3.a) Trong dung dich Y c6 tén tai can bing phan li cia chi thi Hin:
Hin — H* +In" Ky(HIn) )
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Do chi ¢6 chi thi HIn va In” hip thu proton nén &p dung dinh luit Lambert-Beer cho hai ciu
tir thu duroc cée biéu thire tai mdi buéc song sau;
Tai 4, =490mm
Ar= ¢, L[HIn] + &, L[In]=9,04.10* [HIn] + 1,08.10%[I"] = 0,157 (2)
25mm
£, L[HIn] + 5, L[In'] =3,52.10% [HIn] + 1,65.10° [In] = 0,222 (3)
Tir (2) va (3) suy ra: [HIn] = 1,617.10* (M); [In'] = 1,00.10* (M)
Tir cin bing (1), tinh duoc:
[#]- [HIn] K, (HIn) _1,617.10%2,93.10°
o m] 1,00.10
= pH, =432
* Tinh K, cia axit HX: vi pH = 4,32 nén ¢6 thé b6 qua sw phan li cia H:0.
Ciic can bang trong dung dich Y:
HX =H + X Ku(HX)
NH, == H" + NH; Ko(NH;) =102
Ta c6, theo dinh luit bio toan proton:
[H7]=[X]- 0,05+ [NH;]

m"’:(o135+005)L—005+0065 1072
. .03) e 205+ 0 5z

A

=4,74.10°(M)

= K.=1,77.10°
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Chi ¥: Thi sinh cong 6 thé Iap luin dé bo qua su phan i ciia NH,” va tinh K, nhur sau:
Tai pH = 4,32, b6 qua cdn bing phin li cia H:0.
g 10 7 10
INH, 1=y, o o = 1815107 <10
Nén tinh Ka theo can bing phin li cta axit HX:
HX = H + X
[ ] 0,135-10%2  10%2  0,05+10*2
b) Tai pH =9.24; ta c6:
" . o2
NH) M) WO ey v,
VH,]~ K,(NH;) 107
[HX] H] _ 1072
[HXFX] " [H]+K, 10°%+1,77.10°

Nhur vy, coi nhu toin bd HY da chuyén thinh Y- theo phin img:
HX + NHy == NH/ + Y K=308.10°
True phin img 0,135 0065 0,050
Sau phan img
Sau phan img, [NH] = [NH:] = 0,200 M
Viy 56 mol NH: suc vio 50 mL dung dich Y 1
a=0,05(0,135 +0,200) = 1,675.10° (mol)

Ka(HX)

,25.10% <1
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2 (o =m,) (5%
Ty v2m O

- Tir do riit ra duge i 16

2(m, +m,
by 2 tm) g,

u, mam m, mo2m

m,_ L

(im, <<m)=27.10%

Vay su chuyén dich déng vi la: Av=2,7.10"v,,
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Déi véi day Lyman, tin 6 ciia su chuyén dich ddi véi H (v, (Hz)) duoc tinh theo cong thirc: v :‘I
¢ _2,9979.10°
122

Viy Av=2,7.10"2,46.10" = 6,642.10" (Hz)
*Chii y: & biéu thire (***) néu hoc sinh khdng sir dung gia thiét gin ding ma tinh chinh x4

=2,46.10"(Hz)

khéi

lwong ciia proton va notron, két qua cudi cing 1a Av =6,70.10"(Hz) (vin cho dii diém)
) He positrnoni c6 thé biéu dién duoi dang: e’

pe'Z
82h’n®

- Khi electron chuyén dich tir n =3 vé n =2, ta 6 bidu thic: £,(J) =~ taco

'z (1
AE, )= Z (1
) Ssih'( 3

- Suy ra khéi luong rit gon cua hé:
_ 8.(8.854.10™)".(6,6261.10)".(2,9979.10")
3] (1312.10°).(1,602.10"

=4,557.10" (kg)

- Tir d6 tinh duoe khéi luong cia positron:

P Mo M 9:1094.10 -

= Diven Meern_ Plpuiren SIBEIG_ 5573
Mo+ Metgon Mg+ 951094107

—m =9,1198.10" (kg)
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*Chii thich: trén thuc t€, khdi Iwong positron bing khoi Iwong electron, su sai 1éch & day la do bude
séng diu bii cho 14 bude song 1a tron.





