TRUONG THPT CHUYEN KI THI CHQN HQC SINH GIOI
NGUYEN TRAI - HAI DUONG CAC TRUONG CHUYEN VUNG DUYEN
HAI VA PONG BANG BAC BQ

MON: HOA HQOC LOP 11
Thei gian lam bai: 180 phut
(Pé thi c6 04 trang, gom 8 cau)

DE THI DE XUAT

Cau 1: (2,5 diém) Téc d6 phan ing

Tai 25°C phan tng 2 N2Os (k) — 4 NO2 (k) + O2 (k) c6 héng s6 toe do k = 1,8.107°. s1; biéu thuc tinh tde
d6 phan tng v = k. Cnz0s. Phan tng trén xay ra trong binh kin thé tich 20,0 lit khong doi. Ban dau luong N2Os
cho vira ddy binh. O thoi diém khao sat, ap sudt riéng cua N2Os 14 0,070 atm. Gia thiét cac khi déu 1a khi 1i
tuong.

1. Tinh tdc d¢: a) tiéu thu N2Os; b) hinh thanh NOy; O».

2. Tinh s6 phén tir N2Os da bi phan tich sau 30 gidy.

3. Néu phan tmg trén c6 phuong trinh N2Os (K) — NO:2 (k) + %Oz (k) thi tri s6 toc do phan ung, hang s6
téc do phan tmg c6 thay d6i khong? Giai thich.

Ciau 2: (2,5 diém) Can bing va phan wng trong dung dich. Pin di¢n — Pi¢n phan

1. Dung dich A gom Ba(NO3), 0,060 M va AgNO3 0,012 M.

a) Thém tung giot KoCrO4 vao dung dich A cho dén du. C6 hién twong gi xay ra?

b) Thém 50,0 ml K2CrO4 0,270 M vao 100,0 ml dung dich A.

Tinh ndng d6 cac ion trong hdn hop thu duoc.

Cho: BaCrOs| +H,0 =—Ba?*" + HCrOs +OH "~ ; K=101"43

AQ2CrO4 + HoO0 ==2Ag* + HCrO4 + OH - ; K = 101%% pK, ciia HCrO4™ bang 6,50.

2. Trinh bay so d6 nhan biét va phuong trinh ion ciia cac phan tmg da xay ra khi nhan biét cac cation trong
dung dich X gom Ba?*, Fe?*, Pb?*, Cr**, NOs".

3. a. Hay trinh bay céch thiét lap so d6 pin sao cho khi pin hoat dong thi xay ra phan ng:

HsAsOs + NHs; — H,AsO; + NHj

b. Tinh sirc dién dong cua pin ¢ diéu kién tiéu chuan (Ejy;, ).

c. Biét Cy,as0, = 0,025 M; Cyypy, = 0,010 M.

i) Tinh strc dién dong cua pin. ‘

ii) Tinh thé cua tirg dién cuc khi hé dat trang thai can bang.

Cho: pK yig,s0,) = 2,13; 6,94; 11,50; pK = 9,24 (pKa = - IgKs, v6i Ka la hing s6 phan li axit). p,, = 1 atm;

¢ 25°C: 2, 303R—FT =0,0592.

a(NH;)

Céu 3: (2,5 diém) Nhiét déng hoc va can biang hoé hoc
Cho cac dai lugng nhiét dong sau:

HsPO4(dd) | H2POs(dd) | HPOLZ(dd) | POS(dd) | H' + OH — H,0
AHO (kJ.mol)) | - 1288 - 1296 1292 1277 - 56
AS® (Jmolt. K1) | 158 90 - 33 - 220 81

1. Tinh AG® cua phan tng trung hoa tirng nic HsPO4 bang OH-.



2. Tinh hang sé phan ly axit nic thir nhat cia HaPOa.
3. Tron 1an dung dich H3sPO4 0,10 M va NaOH 0,10 M, thu duoc 25,0 mL dung dich hén hop hai mudi
NaH2POs, NazHPO4 va nhiét luong toa ra la 90,0 J. Tinh thé tich hai dung dich da dem tron lan.

Céu 4: (2,5 diém) Hoa nguyén té (kim loai, phi kim nhém IVA, VA). Phiic chit.

1. Mét nguyén té X c¢6 kha nang phan ang véi canxi cho chat Y. Mit khac X tan duoc trong dung dich
kiém tao ra mot hop chat A va khi B déu c6 chtra nguyén t6 X. A phan ing véi clorua véi thu dwoc mot két
taa C. Két tia nay s& chuyén thanh Y khi xt ly véi nhdm & nhiét d6 cao. Hoa tan chit Y trong dung dich HCI
loding thu dugc B. Biét rang khi xir Iy C vai SiO2 va than coc thu dugc X, con trong trudng hop khdng co than
cbe thu duoc D. D tan dugc trong ca dung dich axit lodng va kiém long.

a. Lap luan xac dinh cAu tric cac chat chua biét va viét cac phuong trinh phan ng xay ra.
b. Pon chat X ton tai mot dang thu hinh kém bén véi khdng khi va dé thing hoa. V& cau tric dang thu
hinh nay va giai thich tai sao n6 lai kém bén vai khong khi?

2.

a. Dya trén cau tric cua phic chat va sy sap xép electron cua ion trung tam, hdy du doan tinh oxy hoa
khir ciia cac ion phuc bat dién sau day: [Ti@g]®";[Crag]®"

b. Xép cac ion dudi day thanh 2 diy: Day tao nhiéu hop chat c6 mau va day tao thanh nhiéu hop chat
khong cé mau. Giai thich: Cu?*, Cu*, Cd?*, Rh*, W6* 2+,

Céu 5 (2,5 diém) Pai cwrong hiru co ‘
1. Cac dan chat carbonyl ciing thé hién tinh acid Bronsted nho su cho proton dé tao base lién hop bén ving.
Cho céc dan chat carbonyl sau:

o o}
0 Q OH O
H OH
OH
G1 G2 G3
a, V& base lién hop bén nhét ciia G1 ,
b, Cho gié tri pKa (img v6i nhdom-CH-) ctia G2, G3 va G4 trong dung mdi DMSO (xép ngau nhién) 1a 24,7;

26,4; 28,1. Qén gia tri pKa cho tung chat G2, G3 va G4.
¢, V€ san pham tao thanh khi cho G5 tac dung vo1 NaOH theo ty 1€ 1:1.

2. (S)-BINOL va (?)-BINAP la cac hop chat hitu co pho bién thuong ding dé lam phdi tir cho kim loai
chuyen tiép trong cac phan u’ng téng hop bat d6i xuong. Cau triic cia cac chat nay duge biéu dién bén dudi.

PPh,
5/ PPh,

)-BINOL )-BINAP

a, Hay duara it nl}at 2 yéu to trong céu trac phan tir tao nén thu tinh cua (S)-BINOL?
b, Hay x4c dinh cau hinh 13p thé tuyét doi ctua (?)-BINAP?

3. So sanh d6 dai lién két C=0 trong ba hop chét A, B, C va giai thich:



NH O
!
0 0] o]
(A) (B) (O

Ciu 6 (2,5 diém) So d6 tong hop hiru co. Co ché phan tng hoéa hitu co.
1. Trinh bay co ché ctuia phan ung sau:

a,
) i
| KOH, H,0,
l OH MeOH, 0 to 15 °C O
HO
b,
OO0
"S’VNC
LT
o (TosMIC) CN
g tBuOH, EOH ;g
DME
5t040°C

2. Phan tng da thanh phan tir 1au da dugc tmg dung vao trong tong hop Hoa dugc. Trong phan tng da thanh
phan, cac thanh phan ciu tao thanh phan tir dich s& duoc cho vao ndi phan ing cing mdt lac hay cho vao lan
luot theo thi tw. Mot chat ddi van thy thé prostaglandin chira vong azetidine, PF, dugc tong hop thong qua
bdn budc, trong d6 budce tong hop P6 1a mot phan tng bén thanh phan.

0
Br ) SBuL i) 9 iv) cl
TMEDA Me” “SiMe; iii) ‘BUOH E
—— 5 [P2] ————» [P3] ——» [P4] » [P5]
-78°C C4HLIN  -78°C  CgH4eLiNOSI -78°C  CgH4;,NOSi -78°C  C45H.0FNO,SI
NH,
P1
o OH
o)
HCHO N Me MeO NaOCI
> » p7 —— >  PF
TBAF, Cs,CO; OH PPh;, DEAD MeOH, rt CsHpoFNOs
-20°C, 1h 100 °C, 1h
F P6

V& cong thire cdu tao cua cac chét tir [P2] dén [P5], P7 va PF.

-Cho biét [P2] 1a mét bicyclo, [P3] la mgt monocyclo, ca [P2] va[P3] deu 1a mudi cua lithium.

Cau7 (2,5 diém) Xac dinh ciu tric cac chat hiru co' (mod ta so do tong hop bang 161 din)

Hop chét carbonyl c6 kha ning tao thanh ludng gbc tw do dudi tic dung ciia anh sang tir ngoai véi bude
song phu hop. Ludng gbe tu do ndy & trang thai thuan tir (triplet) gidng carbene va c6 kha nang phan manh
hay thyc hién qua trinh chuyén nguyén tir hydrogen ndi phan tir dé tao thanh cac san pham khac nhau. Hop
chat A1 (C7H140) duogc xir 1y bang tia UV ¢6 kha nang thu duoc hdn hop céac chat A2 (C7H140), A3 (C5H6O)
va A4 (C4Hs), trong d6 A3 va A4 ludn tao thanh véi ham lugng bang nhau. Biét rang:

- A2 c6 vong 4 canh.

- Khi thuc hién phan tng bromine hoa A3 thi chi thu dugc mét san phém monobromine A5 (C3HsOBr) duy
nhat.



- A4 c6 tbc do phan tng v6i Bra nhanh nhét trong sb cac ddng phéan cua né.
a. Xac dinh cau tao cua cac chat tir A1 dén AS.
b. B¢ nghi co ché chuyén hda Al thanh céc san pham A2 dén A4.

Céu 8 (2,5 diém) Hoa hoc cac hop chit thién nhién (Cacbohidrat va cac hop chit hiru co chira nito
don gian)

Trong co thé ngudi, tryptophan chuyen héa thanh melatonin, mot chét co vai tro didu

hoa hoat dong ngt nghi va mot s chat ndi sinh khac theo so d6 sau:

E1 A EZ2 E3 c E4 H
-
COOH | 02 HO I NH; HiCO | N \H/CHg
| @]
[:[N]I NH, — [IHJ — [ IH]
H E2 E1 E4 E3 )
Tryptophan B 0, Serotonin '— D Melatonin
= Loz
E
(C1oHgNO,)
E6 | NAD® E7
H E4 e G E4 |
——
(C11H11NO3) (Cy4Hy3NO,)

Bang bén dudi cho biét tén cac nhém enzyme c6 thé tuong ing véi cac ki hiéu tir E1 — E7 nhung duoc sap
x€p khong theo thir tu.

Ki hiéu nhom enzyme Tén nhém enzyme
El Monoamine oxidase
E2 N-acetyltransferase
E3 Decarboxylase

E4 Hydroxylase

E5 Reductase

E6 O-methyltransferase
E7 Dehydrogenase

Cho biét tén cac nhdm enzyme twong tmg vai cac ki hiéu tir E1 — E7 va hoan thanh so do phan Gng trén.

HET

Nguoi soan dé: Nguyén Thi Mai Phwong
SPT: 0915151001



TRUONG THPT CHUYEN PE THI PE XUAT DUYEN HAI BAC BQ

NGUYEN TRAI Mon: HOAHQC - LOP 11
HUONG DAN CHAM
_____ *kk_____
Cau Huéng dan cham Diém
11 n P 0,07
PV=niRT—>C,,= 2>=—1 = : =2,8646.10° (mol.I")
o \Y RT 0,082 x 298 0,5
Vv phén ﬁvng =kC N,Os = 1,8.10-5 X 2,864610-3 = 5,16 10—8 mol. |'1.S'1.
Tu phuong trinh - 2N20s (K) — 4NO2 (k) + Oz (k)
1 dCNZOS 1 dCNO2 B dCO2
Vphanung = —5 =+—X =+
2 dt 4 dt dt
A — dCNzOs — — -8— -7 141 0
Viigu thy(N205) = == = ~2Vphan iing=-2<5,16. 10°= 1,032,107 mol.I 5™
DAu - dé chi “tiéu thu N2Os tirc mat di N2Os hay giam N2Os”
Viinh tran (NO2)= 4Vphan (g = 4 x 5,16.10° = 2,064.10” mol.I.s2 05
Vhinh thanh(O2)= V' phan tng = 5,16.10®% mol.I"t.s?
1.2 | S6 phan tir N2Os da bi phan huy = Vijay thy(N20s) xVbinh x t x No(sb avogadrro) 0,5
=1,032.107".20,0.30,0.6,023.10%% ~ 3,7.10'° phan tur
1.3 | Néu phan ung trén c6 phuong trinh: N2Os(k) — 2NO2(k) + 1/2 Oz(K)thi téc do phan 0,5
ung, cling nhu hang so6 toc do phan ung déu khong doi (tai nhiét do T xac dinh), vi: - k
chi phu thudc nhiét do.
- Khi k = const; C, ., = const thi V = const
2.1 | a) Hién twong: Co két tita BaCrOa va Ag2CrOa. Xét thir tir xudt hién cdc két tia:
238, aA } KsBacr
Dé bat dau c6 BaCrOs | : Copp2z- > % (1)
238, aA . Ks T
Dé bat dau c6 AgaCrOs | : Cppz- > % (2
Pé tinh tich sé tan Ks can t6 hop can bang :
BaCrO4 | & Ba?* + CrOi~ Ks,
H,0 = H* + OH- K,
CrO2~ + H* = HCro; K -1
Puoc: 0,25
BaCr0, + H,0 = Ba?* + HCrO; + OH~ K,
Co: Ki=Ks. Ky . Ka_1
Ky.Kg 1071743, 10765 _
Suy ra: K;, = 11<W = TED = 1079%
Ag.CrOs | = 24Ag% + CroZ Ks,
H,0 = H* + OH™ K,
CrOf~ + H* = HCrOg K -1
Puoc:
Ag,Cr0, + H,0 = 2Ag* + HCrO; + OH™ K,

KZ = 10_19'5




K2.Kg 107195, 10765

Suyra: K;, = =/ = ———— = 107"

. ) v 10—9,93 _9
T (1): Ceroz- (gacroy > —5oe~ = 1.96.107° M

. ) 10—9,93 _
Tu (2) CCTO‘%_ (Ag,Cr0L) m = 6,94 10 9 M

Ceroz acrosy < Ccrog (ag,cro,) nhung khong nhicu, vi vay s¢ co hién tuong két

taa vang cia BaCrO4 xuat hién trugc mot it, sau d6 dén két tia vang nau (do gach cua
Ag,Cr0, va BaCrO4vang cung xuat hién

b. Sau khi thém K,Cr0,

0,27.50
CCrOf‘ = = 0,09M
0,012.100
Cagr = ——go— = 0,008M
0,06.100
Cpgzt = 150 = 0,04M
Cdac phan trng:
BT+ crof T BaCrOy4 |
0,046 0,090
0,050

24g T+  Cro ——> 4g2Cr04 |
0,0080 0,050
0,046

Thanh phan sau phan &ng :
BaCrOs | ; AgoCrOs | ; CrO42(0,046 M).
Ag2CrO4 | =  24g* + CroZ~ 10712

BaCrO4 | = Ba?"+ CrOf~  107%% ,
Nong do CrO4% du kha 16, c6 thé coi nong d6 CrO4> do 2 két tua tan ra 1a khéng
dang ke.

CrO42- + H.O = HCrO4 + OH- Kb — 10—7,5
C 0,046
[1 (0046—x) « y
: 0:; —=107"">x=38.107° «< 0,046;
[CrO4* ]= 0,046M
[Ag']= [\ = 4,46.10°M
[Ba*]=""" = 25510 M
[Ba*]va[Ag*]déu << [CrO4*], chung to nong do CrO4 do 2 két tua tan ra I
khong dang ké.

Vay trong dung dich co:
[Ba?*] = 2,55.10°M ; [Ag'] = 4,66.10°M

0,25

0,25

0,25




[CrO4#]1=0,046M ; [OH]=38.10°M ;[H']=2,63.10"M;

[K']=Ck+=0,18M ; Cnos-= 0,088M.
2.
Dung dich X (Ba*", Fe?', Pb?", €, N0y )
l +H,80,
BaSO, * PbSO, Cr', Fe?t
+ NaOH +NaOHdu + H,0,
BaSO4 PbO;  Fe(OH); Cro;
Két tha tring SO3, OH™ Két tiia dd nfu Dung dich mau vang
+ HNO]

PbSO, KEét tiia tring (hodc + H,S cho két tha PbS mau den)

Ba?* + HSOs - BaSO,* +H*
Pb®*+HSOs > PbSOs +H*
H*+OH > H0
PbSO4] +4 OH = PbOz*  + SO4Z+ H.0
PbO2* + SO4> + 4H" - PbSO4| + 2H,0
(PbO2% + 2H,S = PbS| den + 2H20)
Cr3* +30H" > Cr(OH)s)
Cr(OH)3| + OH" - CrOy +2H20
2CrO2” +3 H02+20H  2CrO4* + 4H,0
Fe** +20H > Fe(OH)2|
2 Fe(OH)2+ H202, > Fe(OH)s3|

3. a. Phan &ng xay ra trong pin duoc to hop tir c4c can bang sau:

+
NH; +H+e= NHa

- +
HaAsO; + NHye— H2AS0a  NHa oy ¢ 7
Nhu vay céc can bang trén déu lién quan dén qua trinh cho - nhan H*, do d6 co thé

9 I3 , E +
chon dién cuc hidro dé thiét 1ap pin. Vi gia tri thé cua dién cuc hidro (2 H2) phy
thudc vao [H]:
+12
_ 00592 [H']

E2H+/H2 )

PH,
nén dién cuc platin nhiing trong dung dich HaAsO4(c6 [H*] I6n hon) ¢6 thé duong
hon, s€ 1a catot. Nguoc lai dién cuc platin nhdng trong dung dich NHs s€ la anot. Vay
ta c6 so do pin:
(-) Pt(Hz) | NHagag) || HsAsOuceqy | Pt (Hz) (+)

PH, = 1atm PH, = 1atm
b. Qua trinh oxi hda xay ra trén anot:

0,25

0,25

0,25




H, &= 2H"+ 2e K=1
-1N2
2NHs +He— NHa (Ka)” = (10024y2
0
K1:10-2.Ea/0,0592

ONHs + H, &=2NHi 4 9
9,24 .2 .0,0592

0
— Eac 2 = 0,547 (V)
Qua trinh khtr xay ra trén catot:

1)

- 2
2H:ASO. —— H* + H,AsOy (Ka)

2H™+ 2e* Hz K=1
0
H,ASO; K,=10%5c/0.052

- (10-2,13)2

2HsASOs + 26 € H, +2 @)
| 213.2.00592
— Ec 2 =.0,126 (V)
o 0 0
vay pin= Ec - B2 421 (v).

(Hodgc tir (*) ta co: K = Ka1.(Ka)™ = 10800592 EO, = E = 0,421 (V))

c. Do sy phén li cua nuac trong dung dich NHz 0,010 M va trong dung dich H3AsO4
0,025 M khong dang ké, nén:

i) Tai dung dich cta nira pin trai:

NHs +H,0== NHa 4 opp Kp= 10476
[T 0,010-x X X
+
— [NH47 = [0H7 = x = 4,08.10 (M): [NHs] = 9,59.10°° (M); [H] = 2,45.10 (M)
0,0592 [NH; 12
Eg + 2 [l\”_|3]2-p|-|2

Tu (1), taco: Ea =

a2
0,0592, (4, 08.10

= -3
Vi PH2 T 1atmnen: E.= 0,547+ 2 9,59.10

(Hogic Ea = 0,0592.1g[H"])
Doi v&i H3AsOs, Vi Kai-) Kal! Kaznén tai dung dich cua nia pin phai:

HaAsOs > H* +H2A04
[1 0,025-x X X

] =-0,63 (V)

Ka =101

— [H2AS04) = (144 = x = 0,0104 (M); [HsASOL] = 0,0146 (M)
0,0502  [HyASO, "
g2, 2 M 2ASO; 1 py,

Tu (2), ta co: Ec =

0,0592, (0,0146 2

— E.=-0126+ 2 0’0104J ~-.0,12 (V)

(Hodc E. = 0,0592.Ig[H*])

— Epin=-0,12 + 0,63 = 0,51 (V)

i) Khi hé dat trang thai can bang thi thé cua 2 dién cuc bang nhau: E¢ = Ea

0,25

0,25




- +
HsAsOs + NHs 0 H2ASOs o NHy o7
0025 0,010
0.015 i 0010 0,010

H2AS04 0,010 M; HsAs040,015 M. Do su phan li

+
Hé thu dugc gom: N4 0,010 M:;
+
cia NHava cia nuse khoéng dang ké, do d6 pH cua hé dugc tinh theo can bang:

HaAsOs > H* + 12RO ai=pg2
[1 0015x  x  0,010+x
N 5 (M): N X
[H'] = x = 4,97.10° (M); [H3AsO4] 70,010 (M); [ 170,015 (M).
0,0592  [HzASO,]” 0,059 (0,01 jz
-2
B, 2 [HoASOpy _ 0, 2 0,015) o

—> Ea = EC =
0,136 (V)
(Hogc Ea = Ec = 0,0592.1g[H"])

0,25

1.
Xét phan tng: H™ + OH" — H0. Ta co:
AHC = AHO(H20) - AHY(H*) - AH°(OH")
AH® = AH(H,0) - AHY(OH") = - 56 KJ.mol ! (Vi AH(H") = 0)
AS° = S°(H20) - S°(H") - S°(OH)
AS° = S°(H;0) - S°(OH") = 81 J.molL.K (Vi S°(H") = 0)
* H3PO4 + OH — H2PO4 + H2O (1)
AH1° = AH°(H2POy’) + [AH°(H20) - AH°(OH)] - AH°(H3PO4)
=-1296 - 56 + 1288
= - 64 (kJ.mol})
AS1® = S°(H2PO4) + [S°(H20) - S°(OH")] - S°(HsPO4)
=90+81-158
=13 (J.molt.K?)
AG1° = AH1° — T.AS:° = - 64 — 298.0,013
AG1° = - 67,9 (kJ.mol™?)
* HPO4” + OH — HPOsZ + H20  (2)
Tuong tu, ta dugc:
AH2° = - 1292 - 56 + 1296 = - 52 (kJ.mol™?)
AS® = - 33 + 81 — 90 = - 42 (J.molY)
AG2° = AH2° — T.AS,° = - 52 + 298.0,042
AG2° = - 39,5 (kJ.mol ™)
* HPO,% + OH — P04 + H.0  (3)
AHg = - 1277 — 56 + 1292 = - 41 (kJ.mol")
AS3° =-220 + 81 + 33 =-106 (J.mol1.K?)
AG3° = AH3z° — T.AS3° = - 41 + 298.0,106
AG3°=-9,4 (kJ.mol?)
2.
HsPOs S HY + HoPOy Kar
H*+ OH S H0 Kw?
H3POs + OH™ S HoPOs + HoO K = Kar Kyt
Ta cé:

0,5

0,5

0,5




AG1° = - RTInK
= K = exp(- AG1°/RT) = exp(67900/(8,314.298) = 7,9.10*
Ka = K.Kw = 7,9.10%.10"14
Ka1 = 7,9.10°
3.
Goi X, y lan luot 12 s6 mol NaH2PO4 va Na;HPOy4 sinh ra.
H3PO4 + OH — HyPO4 + H2O AH1° = - 64 kJ.mol?
X X X
H3PO4 + 20H  — HPO4* + 2H20 AH® = AH1° + AH2° = - 116 kJ.mol™*

y 2y y

0,5

Ta co:
64.x +116.y = 0,09
X+Yy N x+2y:0’025
01 01 0,5
= Xx=y=5.10"*
Vay:
V(dung dich H3PO4) = (x +y)/0,1 = 0,01 (L) = 10 (mL)
V(dung dich NaOH) = (x + 2y)/0,1 = 0,015 (L) = 15 (mL)
1
a. Do X phan tmg duoc véi Ca nén X phai 12 mot phi kim. Trong dung dich kiém X hoa
tan sinh ra mot mudi tan va mot khi. Nguyén t6 X c6 mat trong ca hai thanh phan ay.
Trong hop chat khi tn tai lién két X — H. Nhu vay chi ¢ thé c6 ba kha nang 1a silan,
photphin va amoniac. X sinh ra khi cho than céc tac dung véi mudi C (c6 chia X) va | 0,25
SiO2 nén X chi cé thé la photpho.
Céc phan (g xay ra nhu sau: (C6 thé viét dang ion thu gon)
P4 + 3NaOH + 3H2.0 — 3NaH.PO; + PH3
P4+ 6Ca — 2CazP2
2NaH;PO; + 4Ca0Cl; — Ca3(P0s)2 + CaCl, + 2NaCl + 4HCI
2Ca3(P04)2 + 10C + 6Si0O2 — 6CaSiOs + 10CO + P4
3Ca3(P0s)2 + 16Al — 3CasP2 + 8Al203
CasP2 + 6HCIl — 3CaCl; + 2PHs
2Ca3(P04)2 + 6Si02 — 6CaSiO3z + P401o
P4010 + 6H20 — 4H3PO;4 (trong dung dich axit lodng) 1
P4010 + 12NaOH — 4NazPO4 + 6H20
(c6 thé viét phan tng tao mudi axit).
b. - Dang tht hinh kém bén véi khdng khi caa X 13 P4 (ph6t pho trang) dé thang hoa do
trong tinh thé cac phan tir lién két véi nhau bang lién két Van der Walls giira cac phan
tir khdng cuc.
- P4 phan tng ngay vaéi oxi khi tiép xdc do lién két trong phan tu rat kém bén, gdc lién
két PPP bj bé cong ép tir 90° vé 60°.
2.
a. Ti 12 nguyén té phan nhém IVB, dung gan dau ddy 3d nén sé oxy hoa cao bén. Phic
bat dién [Ti@g]®*, ion trung tdm c6 cau hinh e 1a: d} dY , do vay ion Ti*" d& dang 025

nhuong 1e dé tao Ti** dat cAu hinh bén cuaa khi hiém. lon Ti®* ¢6 tinh khir dic trung.

10



V6i phiic bat dién [Crag]?*: ¢6 As<P, nén day la phiic spin cao, ion trung tdm c6 ciu

hinh e 1a d2 d? . Do du 1 electron so véi cau hinh ban b&o hoa d2 nén ¢6 xu huéng | 0,25
méat 1e chuyén vé phuc [Cr(aq)] . Do vay, ion Cr?* ciing c6 tinh khir ddc trung.
b. Day ion tao nhiéu hop chit c6 mau: Cu?*(3%); Rh**(4%); V?*(3%)
Déy ion tao nhiéu hop chat khong c6 mau: Cu*(3%); Cd**(4%); Wo*(4f'4)
Mau cua mét hop chat (hay vét thé) la do mot phan anh sang nhin thay bi chat (vat 0,25
thé) do hap phu, phan con lai bi phan chiéu hay truyén qua chat (vat th¢) vao mat ta
gay ra cam giac mau. q ) )
Theo thuyet truong tinh the, nguyén tir chat tao phirc bi giam sy suy bien cac phan 0,25
16p d,f trong truong tinh the cua cac phoi tir. Sy giam suy bien nay tao ra nang lugng
tach truong tinh thé. Nang lugong nay thuong nam trong ving budc song cua anh sang
kha kien. Do vay, cac ion c6 electron chua bao hoa trén cac phan 16p d, f s de tao
hop chat ¢ mau. 0,25
5.1 | a,
@) 0O 0O
_H+
G1 G1a G1b
: 0 09
. - D S ;
G1a do c6 nhiéu cong thirc cong huwéng hon
0 0
H
0,25
H §
pKa: 26,4 28,1 24,7
C,
/H\
OH O oo
NaOH
‘O OO rese (I 05
OH RO OH 2
OH Néu vé
G5¢c
5a G5b ChO
OH O 0,25
O‘O ©
(0]
G5c
52 |a,
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1 Do tuong tac ctia cac C-H aryl lam cho 2 vong thom nam trong hai mat phang chéch
nhau trong khong gian, tao cau trtic ba chiéu (twong tu allene)

(S)-BINOL
2 Ning luong hoat hoa cta sy quay quanh truc lién két C-C rat cao va khong thé dién
ra 0 diéu kigf:n nhi¢t d§ phong, nhu Vé}{ qué trinh racemic hoa khong thé dién ra, tao
thanh hai dong phan quang hoc (hai doi phan).

0,5

0,5

5.3

N, %
A 1A A
J.-"!_J:_ IN H } ,r'r -L _D > ;_."’ 7
LAy Ly LN-

\ \ \
0 O o]
B Cc A

Do sy cong huong p-T7 lam cho C=0 mang mdt phan tinh chét ctia lién két don. Trong
do6 N c6 su cong hudng tot hon O, do do am di¢n ciia N bé hon O, nén lién két C=0 cua
B dai hon C. Trong hop chat A thi nguyén tor N ¢ dau cau nén khong thé tham gia cong
huong do co cau cau cimg nén khong c6 sy dong phang xen phii tao cong hudng p-T7
T duogc, vi vay C=0 trong A hoan toan c6 tinh chat ctia ndi doi riéng biét nén c6 do dai
ngan nhat.

0,5

6.1

a.

H
e} (5\'

R&_H‘b

0.

0,5

12



b. 0,5
Ar0,S_ NC
= éjf\'
ArQ,S NC C
4 \ \}3 N
(:H A B
tBuO*/KG/ OzAr
HY OEt
g H 0N
O/\\"ﬁ‘-‘ (‘O/ﬁ\& > SO,AT
L H OBt —= 5 — 2 2
Hﬁ OFEt
)
(;'}(\AN OEt 0O”Q:N
| -
SOAT Asér ArSO: CN
c dr\b
7
6.2 0,25x4
OTMS OTMS OTMS chit =
Li
A T e i
N LiN HN Os N diém
[P2] [P3] [P4] [P5]
C3H4L|N CsH16L|NOSI CgH17NOS| C15H20FN02Si
F
O OH
0,5
C23H20FNO5
;
)L OH 2,0
)L .
(0]
0 Me
Me Br
Al A2 AS
b, 0,5
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(0]
OH
s
A1
OH
—— +
/\
OH /
I
)O
HO\©j/\,NH2
|
N
Serotc'o_Lin
Chemical Formula: C4gH12N,0
HO (EH E5¢Dz
NI (OH E X.
H (C1oHgNO?) MQI
HO 20 chat
W dung
H 0,2x7 =
Chemical Formula: C4qHgNO, l 8
diém
E6 E7
NAD* NADH
MeO
MeO. : /\FO HO. : /\FO HO. : A~_OH E4 |
N N OH N I H
! H G (C11H1sNOy)
(C11H11NO3)
HO COOH
E1 \W\NrHZ E2
(j\?/\,\j(H2 @U/\/NHZ ”
E2 E1 -
Try|IJ-t|ophan — > B N T Serotonin
H
HO NHAc
—>c ©: J = H,co N_cH
HO NH N ,
SRS U IS whe .t cryme
N £s  MeO NH, N €zyme
H L— 3 D \©j/\/ E3 MI;IIatonin dll’()’C
N 0,17 =
E1 Hydroxylase E2 Decarboxylase E3 N-acyltransferase 0,7
E4 O-metyltransferase E5 Monoamine oxidase (MAO) diem
E6 Dehydrogenase E7 Redectase




