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Cau 1 (2,5 diém): Cau tao nguyén tir. Phan wng hat nhan. Pinh luit tuin hoan
1.1. Khi bén pha hat nhan 25U bang mot hat notron, ngudi ta thu duge cic hat nhan 138Ba,
8Kr va 12 hat notron méi.
a) Hay viét phuong trinh cua phan ng hat nhan da xay ra.
b) Tinh ning luong thu duge (theo kJ) khi 2 gam 2%U bi phan hach hoan toan.
Cho: Khéi lwong notron (n) = 1,0087 u
Nguyén tir khoi ciia 25U, 38Ba va ®Kr lan lwot la 235,04; 137,91; 85,91
(c=3.108m/s; 1u=9315MeV/c?; 1eV=1602.10%J; Na=6,02.10%).
1.2. Cubi thé ky 19, ngudi ta nhan thay khi phong dién hodc nung néng carbon monoxit dén
khoang 550°C thi thu dwoc mot hdn hop khi goi 1a “oxicarbon”. Hop chat carbon suboxit
(C30;) dugc tim ra vao nam 1873 va dén nam 2015 mdi c6 bang ching thuc nghiém vé no.
a) V& 4 cong thirc Lewis c6 thé c6 cho C30y, tir 6 hiy xac dinh dau 1a cu trac kha thi
nhat néu biét rang né bén & diéu kién thuong va c6 momen ludng cuc u = 0.
b) Sip xép cac chit C302, N2, NO va CO theo chiéu ting dan nhiét d6 soi va giai thich.
1.3. AICl3 khi hoa tan vao mét sé dung méi hodc khi bay hoi ¢ nhiét do khong qua cao thi ton
tai & dang dime (A12Cls). O nhiét d6 cao (700°C) dime bi phan li thanh monome (AICI3). Viét
cong thic cdu tao Lewis ctia phan tir dime va monome, cho biét kiéu lai hoa cua nguyén tir
nhom va kiéu lién két trong mdi phan ti.

Caul Noi dung chinh can dat Pi¢m
a) 25U + In — 138Ba + 8Kr + 12'n (1).
b) Do hut khdi trong phan tng (1) la: 0,25
11 | Am=235,04+ 1,0087 — (137,91 + 85,91 + 12.1,0087) = 0,1243 (u)
(0,5d) Ning luong thu dugc khi phan hach 2 (g) 2°U la:
£ _ am2  0:1243.6,0210%2 93151, 6202.10’13 € —,5017.10° () 0,25
235,04 c

a) Phan tir C302 0 thé co6 mot vai cong thic Lewis nhu A, B, C, D, nhung 05
chi co A 1a phu hop vé6i do bén va voi p = 0. Vay cacbon suboxit 1 phan
.. .. -c—C ¢
(1,250 | 5 c-c=c=0 < 0
.e . : O_C . ~

(A) (B) () o) |0.25




b) Péi v6i cac chat C302, N2, NO va CO thi nhiét do s6i phu thude vao luc
van der Waals, luc nay ti 16 thuin véi khdi lwong phan tir, do phan cuc
phan tir va sy phan cuc hoa cia mdi lién két.
- M = Mco > Mno, ty, = 0 cOn pno > pco > 0 (16m hon vi lién két cho 0,25
nhan C—O ngugc voi chiéu phan cuc theo d§ am dién, tuy nhién khong
16n hon nhiéu do N ¢6 d¢ 4m dién 16n hon C).
— Hon nira béac lién két ciia NO 14 2,5; ciia CO 13 3 nén NO dé bi phan cuc
héa hon CO. Vay t°%: NO > CO > No.
— M(C305) = 68u > Mno = 30u > Mco = 28u. Tuy ca phan tir thi u(Cs0z) | 0,25
= 0, nhung d6 phan cyc phan tir va sy phan cuc héa cia tirng lién két (C=0)
0 C302 16n hon CO va NO. Do d6 t%: C302 > NO > CO.

Vay tht tu t° 1a Cz02 > NO > CO > N2

— Cong thtic cau tao Lewis ctia phan tir dime va monome: 0,25
Nhom c6 2 s6 phoi tri ddc trung 1a 4 va 6. Phut hop voi quy tic bat tir, cau
tao Lewis cua phan tr di me va monome:

:Cl

:§|_A|_g|: \ / \ /’Cl
: <|:|: e \cr/ \‘CI
Monome: - Dime: - 0.25
(017.:(1) — Kiéu lai hoa cta nguyén tir nhom va lién két trong mdi phan tu:

+ Trong AICI3 1a sp? vi Al ¢6 3 electron hoa tri, ¢ 3 lién két cong hoa tri
co cuc gitra nguyén tur Al voi 3 nguyén tu Cl;

+ Trong Al2Cle 1a sp® vi Al ¢6 4 cip electron ho4 tri, mdi nguyén tir Al
tao 3 lién két cong hoa tri v6i 3 nguyén tir Cl va 1 lién két cho nhan véi 1 0,25
nguyén tir ClI (Al: nguyén tir nhan; Cl nguyén tir cho).

Trong 6 nguyén tir Cl ¢6 2 nguyén tir Cl ¢6 2 lién két, 1 lién két cong hoa

trj thong thudng va lién két cho nhan.

Ciu 2 (2,5 diém): Cau tao phan tir. Tinh thé
2.1. Gia thiét ion F2” dugc tao thanh tir nguyén tir F va ion F-

a) Thuyét lién két cong hoa tri (thuyét VB) c6 thé giai thich duoc sy hinh thanh ion F2°
bang con duong néu trén hay khong? Giai thich.

b) Theo thuyét MO, ion F2” dwoc hinh thanh theo cach trén c6 ton tai hay khong? Giai
thich. V& gian d6 nang lugng MO va viét cau hinh electron phén tir cho ion F7".
2.2. Sét ton tai hai dang thu hinh déu c6 dang lap phuong 1a Fe-a d6 dic khit 68%, ban kinh
kim loai 0,124 nm) va Fe-y d§ ddc khit 74%, ban kinh kim loai 0,128 nm).

a) Trong qua trinh luyén gang, thép mot luong nho carbon thuong xam nhap vao cac pha
tinh thé cua sat 1am cac nguyén tir sat cach xa nhau hon. Hay dy doan vi tri xdm nhéap cia
carbon vao moi dang thu hinh va v& 6 co sé sau khi bi mot nguyén tir carbon x4m nhép.



b) Bén kinh cdng hoa tri ciia carbon 1a 0,077nm. Hoi d§ dai canh a ctia 6 mang co s s&
tang thém bao nhiéu khi Fe-a va Fe-y c6 chira carbon so voi hai dang tuong ing ¢ trang thai
nguyén chét.

Cau 2 Noi dung chinh cén dat Pié¢m
a) Khong giai thich dugc su hinh thanh ion F2* vi theo VB, mot lién két
cong hoa tri co thé duoc hinh thanh tur:

— Su gop chung mdi bén le doc than: didu nay khong dat duoc do F- khong | 0,25

co electron doc than.
— Cho nhan cip e: diéu nay ciing khong dat duoc do F & chu ki 2 nén khong
con AO tréng.

A 1ia 1 A 8-7 1
b) Bac lién két: N= —==.
2 2
A A 1 As LA A X A 0,25
Bac lién két khac 0 nén theo thuyét MO, ion nay ton tai.
A1 i An 1 (7 2—. 2 _*2_2_2_2_*2_*2 *1
Cau hinh electron phén tir cia F~: 6{c "o, n,/1 C,
Gian @6 MO cua F*:
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a) Fe-a c6 do dac khi 68% la mang lap phuong tam khdi — vi tri tréng 0,25
nhat 13 tAm cac mat cua lap phuong.

Fe-y c6 do didc khi 74% 1a mang 1ap phuong tdm dién — vi tri tréng | 0,25
nhat 13 tAm cta lap phuong.

2.2

Fe-a ’

0,25

b) Do dai canh a cua 6 mang co s& (1ap phuong tim khdi): 0,25




ap. = 4T _ 40124
NCIRNE]
bJ tang cua canh a khi cacbon chiém vi tri tAm mat la:
Aare-o = 2(0,124 +0,077) — 0,286 = 0,116 (nm)
bJ dai canh a cua 6 mang co s¢ Fe-y (1ap phuong tam mat): 0,25
arey — AT _ 40128
V2o 2
bJ tang ctia canh a khi cacbon xam nhép vao tam cua 6 mang co so:
Aare.y = 2(0,128 + 0,077) — 0,362 = 0,048 (nm) 0,25
KL: Kha nang xam nhap cia cacbon vao Fe-a 16n hon vao Fe-y.
Ciau 3 (2,5 diém): Nhiét héa hoc. Can bang héa hoc trong pha khi
3.1. Nam 2006, mot nhém nghién ctru & Thuy Si di dé xuat phuong an luu trit H, & dang acid
formic. Y tuéng chu dao 1a sir dung acid formic nhu mét nhién liéu ¢ thé bi phan huy trén
xuc tac ruthenium tao thanh khi hydrogen va khi carbonic theo phuong trinh sau:
HCOOH — CO2x + Hag (1)
a) Tinh px (khoi luong riéng cua hydrogen theo kg/m3 & 25°C, dugc dinh nghia 1a khoi
luong cua hydrogen nguyén tir trén 1 don vi thé tich cua acid formic).
b) Tinh enthalpy va entropy ctia phan tng ¢ 20°C véi phan tmg (1).
¢) Tinh hang s6 can bang Kp ctia phan tng (1) & 20°C. Cho rang enthalpy va entropy
khong phu thudc vao nhiét do.

= 0,286 (nm)

0,362 (nm)

Cho biét: pucoon = 1,22 kg/L cung cac dit kién nhiét dong sau day:

Hop chét HCOOHk) | HCOOHq) | COgz) Haw N2k
AH;? (kJ/mol) - 378,60 -425,09 | -393,51 | 0,00 0,00
S%Q/mol.K) 248,70 131,84 213,79 | 130,68 | 191,61

3.2. Nhiét do anh hudng rt 16n toi vi ngon cua ruou. Ruou Vodka-Ha Noi 39,5° dugc bao
quan tai nhiét do thuong 1a 25°C va khi udng, ngudi ta thudng cho da vién vao. Tha mot vién
nudc da c6 khdi luong 25 gam ¢ -25°C vao 200mL ruou Vodka-Ha Noi 39,5° (gia thiét chi
chira nudce va ruou (ancol ethanol)) ¢ nhiét do thuong.

Tinh gia tri bién thién entropy cua qua trinh tha vién nudc da vao ruou dén khi hé dat
trang thai can béng va lugng nhiét thu vao ctia 25 gam nudc da ban dau. Coi hé dang xét 1a hé
co lap.

Biét: R =8,314J/mol.K; Dy, , = 1g/cm%; Dy, = 0,8 g/lcm?;

Cp(1,0), = 37,66 JIMOL.K; Cpey,0y, = 75,31 J/IMOL.K; Cpryony = 113,00 IJ/mol.K;

Nhiét nong chay cua nuwoc da la 6,009 kJ/mol
3.3 Tai nhiét d6 298K duoc giit ¢b dinh va dudi 4p suat 1,5 atm, d6 phan li ctia N2O4 trong qué
trinh chuyén hoa thanh NO> 1a 11%.

a) Tinh hang s can bang Kp, K¢, Ky clia phan tng



b) Do phan li s& thay d6i nhu thé nao khi ap suat giam tir 1,5 atm xubng 0,8 atm.
c) Bé cho d6 phan li giam xudng con 8% thi phai nén hdn hop khi t6i ap suit nao ? Két
qua nhan dugc c6 phi hop véi nguyén 1i chuyén dich can bang Le Chatelie khong ? Vi sao?

Céau 3 Néi dung chinh cin dat Piém
) py, = o = 20 M 2MioouMyy _ 2PrcoouMy _ 202240015 g | 5
V V M HCOOH V M HCOOH 46
31 [b)  AH°=(-393,51) - (-425,09) = 31,58 (kJ.mol ) 095
(0,754) ArS° = (213,79) + (130,68) — (-131,84) = 212,63 (J.molL.K™}) ’
—A,G°
c) A/G® = 31,58 — 212,63.293.10° = -30,72 (k.molY) = K, =e * =3,0.10° | 0:25
0,25
Ve _395 V, =79(ml)
Tacod: { Vr +VH20 100 o K -
Vi, 0 =121(ml)
Vi +V,, o = 200(ml)
Vi ruou vodka udng dugec — CHsOH (Mg = 46 g/mol)
D,,..V
NR = De Ve =1,37 (mol); n',, , = —0T MO _ 6,72 (mol)
R MHZO
Gia sir 273K < Tep < 298K, ta c6 cac qua trinh dién ra:
+ QT thu: 25g: HOw) —%— H20¢) —2— H,0q) —&2— H,0q,
248K 273K 273K Teb 0,25
+ QT toa:  200ml: Vodka —“— Vodka
298K Teb
Ta co: Quu=—Quwa < Q,+Q,+Q, =-Q,
32 T, T Tep Tep
(1d) | & Mo [I Coh,0), AT +AH  + j CP(HZO)|dTJ =g j CordT—n'y 0 _[ Co(,00,dT
T T2 T3 Ts
o5 273 Tep Tep Ty
o —[ [ 37,66dT+6,009.10° + | 75,31dTJ =-1,37 [ 113dT 6,72 | 75,31dT
18 248 273 298 298
= T = 281,97 K = Gia su la dung.
TZ ch
Qu = Q1+ Q2+ Q3= Ny o U Cor,00, AT +AH, + I CP(HzondT] 0,25
T T, ’
25 273 281,97
©Q, =—| [37,66.10°dT+6,009+ | 75,31.107dT | = 10,592 (kJ).
18 248 273
ASqw = AS1 + AS> + AS3 + AS4
T, C Tep C T C Tep C
=Nyo I (0, gy Al | j PEO 4T |+, I SEdT+n' I—P(Hzo)' dT
T T T2 T, T T, T T T




273 3 281,97 281,97 281,97
:E(I 37’66dT+6’009'10 + 75’31dT]+1,37 J' $dT+6,72 J’ —75’31dT 0.95
18l T 273 273 o8 T o8 T '
:ASqtr = 2,43 (J/K)
a) Gia st ban dau c6 1 mol N2O4 (o)
PT: NoOsxy < 2NO2
bd: 1 — (mol)
cb: l-—a 2a (mol) — ni=1+ a (mol)
. P2, nZ, P 20.)*.1,5 2.0,11)*.1,5
Taco: K, =N — Nt _ (20) 45 _ (2011).15 _ ) oas (atm)
o, MuoNi (-o)d+a) (1-0,11)1+0,11) 0,25
ma: Kp = Kc.(RT)™ = Ky PA = (() - )
K, == =0,049
3.3 x 1,5
(0.758) ")V nhigt d6 khong déi nén Kp khong doi.
, P2 n2, P 20.)*.0,5
—Tai P =08 atm: Kp=—"2 = _No%"! @O,O?SSZL —a=15% 0,25
N0, Mo, Mt (l-o)l+a)
Vay o tang tir 11% 1én 15% khi P giam tir 1,5 atm xuéng 0,8 atm.
P2 n?, P 2.8%)" P
¢) Taco: Kp= %2 =Mt 0 0735= (28%) P =P, =2,36 (atm)
vo, Mo, M (1-8%)(1+8%)
0,25

Khi P ting — Can bang chuyén dich theo chiéu lam giam s6 mol khi
— Can bang chuyén dich theo chiéu nghich — o giam
— Phu hop véi nguyén li Le Chatelier.

Céu 4 (2,5 diém): Pong héa hoc (khdng cé co ché)

4.1. Sy chuyén hoa lién phan tir gitra hai san pham khac nhau c6 thé dat duoc trong phan tng
canh tranh bang cach khdng ché tién trinh phan Gng. Khi ta gia sir chat A chuyén hoa thanh

hai chat B va C theo phan mg canh tranh.
PRLs! ky

B A Cc

N

L= ks

Gidn d6 nang lugng cua phan tng nhu sau:

A

AE




a) Cho ki = 1; k1 = 0,1 ko = 0,1; ko = 0,0005 (ph™). Xac dinh ti 1& san pham B/C sau 4
phut dau tién ké tir luc bit ddu phan tng.

b) St dung cting mét hang s6 tbc d6 phan tng, xac dinh ti 18 san pham B/C khi phan tng
tién hanh dugc hon 4 ngy.

¢) San pham duoc tao thanh tir con duong c6 nang luong hoat hoéa thap hon 1 san pham
khéng ché dong hoc, con san phém dugc tao thanh tir con duong c6 nang lugng hoat hoa cao
hon 13 san phdm khéng ché nhiét dong hoc. B va C duoc goi 1a san pham khdng ché dong hoc
trong hay san pham khéng ché nhiét dong hoc. Khi nhiét do ctia hé tang 1én thi s& uu tién tao
ra san phim B hay C?
4.2. Xét phan tng thé trong dan xuat halogen: CHsX + Y — CHaY + X.

Tai 25°C thuc hién hai thi nghiém (thi nghiém dau cia Y 1a Cy = 3M; thi nghiém 2 c6

noéng do dau cua Y 1a C$ = 4,5M) thu duoc dit liéu ndong do (mol/l) phy thudc theo thoi gian
(g10) nhu sau:

t (gid) 1 15 23 4 57 7
TN, Cenyx (M) | 7,08.10° | 4,454.10° | 2,122.10° | 4,388.10 | 9,075.105 | 2,719.10°
N, Lt 0 1 2,5 4 55

Cemyx (M) | 45102 | 1,781.10° | 4,433.10 | 1,104.10* | 2,748.10°5

a) Viét phuong trinh téc do phan tng
b) Tinh hing sb téc d6 & 25°C va ndng d6 dau ctia CHsX trong thi nghiém 1.
Cac thi nghiém khac ciing dugc thuc hién doc lap & 85°C. Gia tri cua hﬁng s6 tdc do cua
phan tmg & 85°C 12 4,95.108 (don vi nong d6 1a mol/l va thoi gian 1a gid)
c) Tinh thoi gian nira phan (rng cia phan Gng trén & 85°C
d) Tinh nang lugng hoat hoa ctia phan rng trén
Cau 4 Noi dung chinh can dat Piém
a) Khi phan ng tién hanh duoc 4 pht, ban dau chi c6 chat A ma chua tao
ra chat B va C nén tdc do tao thanh B, C la tdc d6 tiéu hao cua
chat A, ta co:
dB] 0,25

—— =k [A]
4.1 %:kzw Semee

(1) b) Khi phan tmg dién ra trong 4 ngdy (coi nhu két thuc phan tng), hé tién

dén can bang nhiét dong:
[B] _ Kk
ad RELL 0,25
[A] k—1 — E — kl-k,z — 1
[C]_k, [Cl kk, 2
[Al k.,




¢) Phan ng wu tién xay ra theo huéng khéng ché nhiét dong hoc (tao
thanh C) khi ting nhiét do. Hé s& tién dén can bang nhanh hon.

0,5

4.2
(1,5d)

a) Tai TN2, C¢, x << C} = vpg phu thudc vao [CH3X] = vpe =

CH4X
k.[CH3X]?
Tu TN2, gid st phan irng co6 bac 1, ta c6 bang gia tri:

t (h) 0 1 2,5 4 5,5

CouxM) | 4,5.10° | 1,781.103 | 4,433.10* | 1,104.10* | 2,748.10°°

k (h™) — 0,9269 0,9270 0,9269 0,9270

ki = k2 = ks = ks = Gia st phu hop = Phan ing bac 1 = vpe =
k.[CH3X].

0,5

K +k, +k; +k, 0,9269.2+0,9270.2
4 4
Tai TN1, gia su phan rng bac 1, kagsk = 0,92695 (h™) co:

= 0,92695 (h™%)

b) kogsk =

t (h) 1 1,5 2,3

Cenx (M) 7,08.103 4,454.10°3 2,122.10°3

Cenx (M) 17,890.10°3 17,890.10°3 17,892.10°3

t(h) 4 57 7

Cenx (M) 4,388.10* 9,075.10°5 2,719.10°5

Cenx (M) 17,887.10°3 17,885.10°3 17,881.10°3

0 — (O — (O — (O (O — (O ta2 o \
Cenxw = Cenx = Conxea = Conx = Conges) ¥ Congxs) = Gld st phu hop.

0 [o] [o] (o] (o] o]
- Co = CCHBX(l) + CCH3X(2) + CCH3X(3) + CCH3X(4) + CCH3X(5) + CCH3X(6)
CHaX — 6

()
< Coux =

17,890.10°.2+17,892.10° +17,887.10° +17,885.10° +17,881.10"°
6

= Clx~ 17,888.10°° (M).

0,5

¢) kassk = 4,95.108 (h1), coi bac phan tmg khong d6i & 298K ~ 358K.

N2 __ 2 __ 4107 @)
Ko 4,95.10

Taco: ksssk.tiz=1IN2 = tip=

0,25

6
dy InKesoc _Eaf1 19 495100 Ea ( 11 j:Eaz229
Kpsw RI\T, T, 0,92695 8,314\ 298 358

(kJ)

0,25




Cau 5 (2,5 diém): Can bang acid — base va cin bang it tan

Mot trong nhitng thude thtr dic trung dé tim ion Pb?* (trong dung dich) 13 Na,CrO4. Cho
biét, két tia PbCrO4 mau vang, tan dugc trong dung dich NaOH du; trong khi do, két tua PbS
mau den, khong tan duoc trong dung dich NaOH.

Thém tir tir 0,05 mol Pb(NO3), vao 1,0 L dung dich X gém 0,02 mol NaxS va 0,03 mol
NayCrOs, thu dugc hdn hop Y gom phan két tia va phan dung dich (coi thé tich khong thay
d6i khi thém Pb(NO3), vao dung dich X).

a) Tinh pH cua dung dich X.
b) Bing l4p luan va danh gia hop li chimg minh pH dung dich ciia Y x4p xi bang 7,0.
¢) Tinh [Cr20-* ] va [Pb**] trong phan dung dich cua Y.
Cho biét:
PKaizs) = 7,02; pKazazs) = 12,90, pKacroy = 6,50; Epp2+pp = -0,126 V
PKseps) = 26,60; pKspocroy = 13,70; pKspoory2) = 14,90

2Cr0%~ + 2H* = Cr,02~ + H,0 K =3,13.10"
Pb*" + HO = PbOH' + H* 1g*B1 = 1g*Broony+ = -7,80
Pb?" + 2H,0 = Pb(OH)x(dd) + 2H" 1g*B2 = 1g*Broony. = -17,20
Pb*" + 3H20 = Pb(OH);~+ 3H" 1g*B3 = Ig*Proony- = -28,00
(v6i pKa = -1gKa; pK, = -IgK,; ¢ 25°C: 2225 = 0,0592 V)
Caub Noi dung chinh can dat Piém
° =002 (M); C2g. = 0,03 (M); Chyy,, = 0.05 (M).
Céc can bang xay ra:
(1) S*+H,0=HS +OH" Ky = 1071!
(2) HS- + H,O = S* + OH- Kp2 = 1076
(3)  CrOs* + H;O = HCrO4 + OH™ Kpz =107
(4) H,O =H'+OH" Ku 0.25
( 0’526) Vi €% Koi >> Cf . K2 ® Cyn,, Kb3 >> Kw = cin bang (1) quyét dinh
pH cua dung dich X. Xét can bang (1):
1) S* + HO0 = HS + OH Ky = 10711
bd: 0,02 - -
cb: 0,02—x X X
NG 0 _ 0,25
= 5 onx ~10 " =X =[0H]=0,0166 (M) =pH = 14 -pOH = 12,22




Céc qua trinh xay ra:

(5) Pb? +S* — PbS K1 = K sy = 106 — hoan toan
bd: 0,05 0,02
cb: 0,03 -
(6)  Pb* +CrOs# — PbCrOs Ko= Kiho,= 107 —hoan | 025
toan
bd: 0,03 0,03
ch: — -
= TP dung dich Y: Phan két tia: PbS, PbCrOs.
Phan dung dich: Na*, NOs ™. 0.95
(7)  2CrO,> + 2H" - Cr,0.> + H,0 K=313.10" ’
5b 2H,0 [ 2H"+ 20H" (K,) =107
(1) 8  2Cr0> +H,0 0 Cr,0,> + 20H K, = 313.10"
Vi K pnero,) > Kypos) Va8 *P1 >> *B2 >> *B3 = Cac can bang chu yéu: 0,25
2Cr04* + H,0 = Cr,07* + 20H™ K;=3,13.10 1
CrO4* + H,0 2 HCrOs + OH~ Ko =107°
PbCrOs = Pb?" + CrO4> Ksi = 1071370
Pb*" + HO = PbOH' + H* *Br= 10780
Vi K3, Ks va Ky rat nhé = C6 thé bé qua. ’
*Bu.Sp =PByoyfK, =107
=B, VK =K, K, =K,
Kb'SCrOf’ _ Kb'\/K—s :10714,35 Bl \/_s b \/i
= [OH ]~ [H']= 107 (M) = pH=7.
pH=7,0 = [OH ] =[H']=10"7 (M)
HCrO4 = CrO4> + H' K.=1079"
[Cr207%] = 3,13.101.[CrO42 J2.[H*]? = 3,13.[CrO2 ]2 0,25
[CrO4%] + [HCrO4] + 2[Cr.07%] =S
Gia str: [Cr20727] << [CrOs*]
[CrOs*] + [HCrO4s] =S < [CrOs*] + Ko }[CrO4*][H*] =S
5¢c S
2101 + K.1[H* 21 =
0,25

[Pb?*] + [PbOH*] = S < [Pb*] + *B1[Pb**][H*]* =S
+ * +1- +1 — S
= PRI+ BlHT) = PO = s
S S 10787

Pb?*][CrOs*] = K . =
[ Il 4] s(PbCro,) < 1t Ka—l[H+] LB [H T




= S=1,74.107 (M).

—  [Crof]= —>  =132.107 (M)

1+ Ka’l [H+] 0725
[HCrO4] = Ko {[CrO42 ][H*] = 4,17.10°8 (M)
[CrO42] + [HCrO4] + 2[Cr207%] = S = [Cr207] = 1,5.1071% (M)

S
Pb?]= — > —15.107 (M
[Pb™] 1+*B,[H]" ®)

Vi [CrO42] >> [Cr:072] = Gia sit phu hop. 025

Vay [Cr207%] = 1,5.107° (M); [Pb?*] = 1,5.1077 (M) tai pH = 7,0
Céu 6 (2,5 diém): Phan tng oxi héa — khir. Pin dién (khong lién quan dén phirc chit)
6.1. Viét san pham va cén bang cac phan tmg sau theo phuong phap ion-electron va cho biét

vai trd ctia H20; trong mdi phan tng:

(1) H2O2+ '+ H — ...

(2) HoO2 + CrO7%+H " — ...
6.2. Dé xac dinh ham luong oxi trong nudc séng, nguoi ta sir dung phuong phap Winkler bang
cach dung Mn?" ¢6 dinh oxi dudi dang hop chat cia Mn(IV) trong méi truong kiém. Sau do,
dung KI dé khir Mn(IV) trong méi trudng axit va chuan d6 hon hop bang dung dich Na»S»0:s.

Cu thé: Hat 150,00 ml nude song vao chai ¢ dinh oxi. Thém MnSO4 du du, sau do
thém tiép dung dich kiém iodua (gom NaOH va KI du), ddy nit binh can than dé tranh bot khi
va dé yén cho két tua lang xudng. Axit héa hon hop bang HSO4 dic. Pay nt chai va lic k§
cho dén khi két ta tan hoan toan. Chuan d6 ngay dung dich thu dugc bang dung dich Na>S,0;
8,0.10° M hét 20,53 ml NaS20s.

a) Viét phuong trinh héa hoc cac phan ing xay ra trong thi nghiém trén.

b) Tinh E°Mmno(ony2 mn2+,08- ; E°02/08-

¢) Giai thich tai sao:

- Giai doan cd dinh oxi phai thuc hién trong méi trudng kiém;

- Pé khtr Mn(IV) bang KI phai tién hanh trong méi truong axit;

- Sau khi axit hoa dung dich can chuan d6 ngay.

d) Tinh ham luong oxi trong nudc theo mg/l.
Cho biét:

Koy = 10774, 6 25°C: 2,303.% = 0,0592

E°vno2, aimmz+ =1,23V; E°o25+/m0 = 1,23V; E°-4. =0,5355V

Cau 6 Noi dung chinh can dat Pi¢m
1x|H,0,+ 2H" + 2e —» H,0 0,25
6.1 () Ix2I" > 1,+ 2e
(0,5d) H,0,+ 2H"+ 21" > I,+ H,0
= H,0; 1a chét oxi hoa.




1x|Cr,0.” + 14H" + 66 — 2Cr* + 7H,0
(2) 3x/H,0,—> O,+ 2H"+ 2e

Cr,0.> + 8H" + 3H,0, — 2Cr* +30,+ 7H,0

= H»05 12 chit oxi hoa.

0,25

6.2
2d)

a) (1) 2Mn? +O0,+40H — 2MnO(OH),|

(2)  MnO(OH)| + 3" +4H" — Mn?' + ;™ + 3H,0 0,5
(3) Iz +2S8:05> — 31 + S406*
b) Ta cé:
Ay
O,+ 4H + 4e 1 2H,0 K,=10 °%%
4H,0 0 4H' + 40H" (K,)" =10
B o 0,25
0,+ 2H,0 + 4e 0 40H" K, =10 005
K> = Ki.(Kw)* < logKs = log[Ki.(Kw)*] <
4E2)2/OH’ _ ' ooz,H*/H2 +4(_14)
0,0592 0,0592
4EL o 41,23 o _
0,052 00592 0 Fouon =04012(Y)
Enog it 2+ 0,25
MnO, + 4H' + 2¢ 1 Mn* +2H,0 K,=10 00
4H,0 0 4H' + 40H" (K,)" =10
2B oompivn
MnO(OH), + H,O + 2e [l Mn*" +40H" K,=10 %%
2.E° E° 0,25
Ky = K3.(Kw)4 PN MnO(OH),/Mn?* _ MnO, ,H*/Mn?* +4(_14)
0,0592 0,0592
'EE/InO OH),/Mn? 2-1, 23 o _
0 859>2 = 0.0502 =56 = E}, 0 o e = 04276 (V)
¢) Trong moi truong axit, do E‘;/mozmwmz+ = Egz,mHzo = 1,23 (V) nén oxy
trong nudc s& khong oxi héa dugc Mn?*. Nguoc lai, trong mdi truong
kiem, do Ep . =0,44012 (V) > E, .0 e =—0:4276 (V) nén Mn?* ¢4 095
dinh dwoc oxi du6i dang MnO(OH).. ’
Lai C6 EY, o oy e = —0:4276 (V) < ED = 05355 (V) < EL, 0 e =
1,23 (V) nén dé khar Mn(IV) bang K1 phai tién hanh trong méi trudng axit.
Sau khi axit hoa dung dich can chuan d6 ngay vi néu dé lau thi oxi trong
0,25

khong khi c6 thé oxi hoa I~ trong méi truong axit, gay sai so:




61+ O + 4H" — 213 + 2H.0
d) Mes,00 = Moo = 20,53.102.8.107 = 1,6424.10~* (mol)

Tir (1), (2) va (3) = no, = %nMno(OH)z - %nls_ - %n502_=4,106.10‘5 (mol)

. 0,25
Ham luong oxi trong nudc la:

4,106.107°.32
150

Céu 7 (2,5 diém): Halogen. Oxygen - Sulfur

7.1. Cac nguyén t6 hod hoc X, Y, Z c6 cung sb electron hoa tri, nhung khéc chu ki, va co cac

tinh chit sau:

10%10° = 8,76 (mg/l)

- Ban kinh cua tirng nguyén t6 ting dan theo tht tur X, Y, Z.

- Pon chéat X phan ng 1an luot voi cac don chat Y va Z tao thanh cc hop chat 1a YX; va
7:X3.

- X ¢6 thé két hop véi cac trang thai co sd oxi hoa cao nhit ciia Y va Z, tao thanh cac hop
chit YX; va ZXG.

- Trong nhirng diéu kién nhét dinh, ZX; c6 thé phan Gmg véi YXo tao thanh Z2Xs va YX;
Dua trén nhiing dit liéu trén, hiy xac dinh cac nguyén t6 X, Y, Z va giai thich.
7.2. Khi cho luu huynh tac dung véi khi Cl, kho ¢ 130°C thu duoc mot chat ong mau vang A
chira 52,6% Cl va 47,4% S vé khoi luong. Tiép tuc cho A tac dung voi khi clo (véi sy c6 mat
ctia FeCls) thu dugc mot chat 1ong mau d6 B dé hit am. B tac dung véi khi oxi thu duoc chat
1ong khéng mau C (59,7% Cl, 26,9% S va 13,4% O vé khéi luong) va mot chat D (M = 135
g/mol) c¢6 thé nhan duoc tryc tiép bang phan ung giita C va khi oxi. Xac dinh cong thirc cau
tao cac chit A, B, C, D.
7.3. Oleum 1 hdn hop duoc tao ra khi cho SOs tan trong H2SO4 dam diic. Trong hon hop d6
c6 cac acid dang polisunfuric c6 cong thirc tong quat HrSO4.nSO3 hay HaSn+1Osn+4 chil yéu
chtra cac acid sau: acid sunfuric H2SOs, acid disunfuric H2S207, acid trisunfuric H2S3010 va
acid tetrasunfuric H»S4013. Cho biét cong thirc ciu tao cua cac acid trén.

Cau7 Noi dung chinh cén dat Piém

- Do ba nguyén t6 trén cung s6 electron hoa tri, bén canh d6 X phan tng 0,25
véi'Y va Z tao thanh YX; va Z>Xs. Ngoai ra su tao thanh hop chat YX3
va ZXs trong d6 Y va Z c6 s6 oxi hoa cao nhat chi ra rang X chinh 12 oxi.
- Oxi phan tmg véi nguyén t6 Y cing sd electron hoa tri thu duge YOo,
nhung YOs méi 14 trang thai Y c¢6 sb oxi héa cao nhat =>Y 1a luu huynh. | 0,25
- Z tao ra hop chit Z,03 va ZO3 va Z ciing thudc nhom VI (do cung sb

7.1

0,75d . \ . . _ .
( ) electron hoa tri) trong bang tuan hoan cho thay Z c6 thé 1a mdt kim loai

chuyén tiép thuéc nhom VIB.

Phan tng giita ZO3 + YO, — Z,03 + YOs cho thiy ZO3 1a mot hop chat | 0,25

¢6 tinh oxi hda manh, chi c6 crom théa man diéu kién trén.
VayX1aO,Y1aS,Z1aCr




7.2
(1d)

— Goi cong thue A 1a SxCly
0,S = 32X
32X + 35,5y

%Cl = __ By
32x + 35,5y
%S %Cl _ 47,4% 52,6%
MM, 32 355
— Cong thirc A 1a SCI nhung do SC1 khong ton tai nén A 1a S>Cl..
— Khi cho A tac dung véi Cla (xtc tac FeCls), Cly 1a chat oxi hoa nén khi d6
S s& bi oxi hoa 1én S™ => B 1a SCl,
— Goi cong thuc cua C 1a SaOuCle
0/ Q _ 32a
~ 32a+16b+35,5¢
o 16b

0= 100 = 13,4%
32a +16b +35,5¢

35,5¢C
32a+16b +35,5¢
%S %0 %Cl _ 26,9% 13,4% 59,7%
My M, M, 32 16 355
= Cong thuc C la SOCl,
— Khi C tac dung v6i Oxi — s nguyén tir oxi trong D ting 16n so véi C
— Goi cong thue D 1a SO.Cly, ta ¢6: Mp= 32 + 16z + 35,5.2 = 135 (g/mol)
= z=2 = Cong thuc cua D l1a SO,CL.
CTCT chatA | CTCT chatB | CTCT chétC

100 = 47,4%,;

100 = 52,6%;

=X

~1:1

100 =26,9%

%Cl =

100 = 59,7%

—=a:b:c

~1:1:2

CTCT chit D

e _C

Cl-S-Cl “

| M

o)
u\\!/m

w

Cl-S-S-ClI

0,25

0,25

0,25

0,25

7.3
(0,75d)

HO 0 O O
AN S/ !
HO/ \o |

H>SOy4

0,5




O O O 0 (0] 0 (0]
| | oIl _o_Ill __o_Ill _oH

OH HO_ |
NG NG N NG NG NG SN
Il I I Il [l I Il
o) O O @] @] O O
H3S850 H>S84013
b) Phuong trinh phan ung: 0,25

SOs3 + HF — H[SOsF]

SOs + HCI — H[SOsCl]

SOz + NH3z — H[SO3NHz2]

Ciu 8 (2,5 diém): Pai cwong hiru co (quan hé giira ciu tric va tinh chat)
8.1. Cho 6 hop chit sau:

OH
NO CH
CHs ’ ’ NO;

1) (2) 3) “) ) (6)
a) So sanh tinh acid 6 hgp chat trén va sap x€p theo thtr tu tang dan. Giai thich?

b) Panh dau C bat d6i (ki hiéu C*) va xac dinh cau trac lap thé cua cac hop chat sau:
CH3

OH

@)

CHy~ CHs
Serine Adrenaline (Corticoid) Menthone

8.2. Phan ing Diels-Alder 1a truong hop dic biét cua loai phan ing cong vong giira cac hé x.
Trong phan tng Diels-Alder, 4 electron @ ctia hé diene lién hop phan tng voi lién két doi cia
anken chira 2 electron n. Phan tmg dugc mo ta nhu sau:

e
\/N

Tu do, xac dinh san pham cua phan tng sau:

O ([ —


https://vi.wikipedia.org/w/index.php?title=Ph%E1%BA%A3n_%E1%BB%A9ng_c%E1%BB%99ng_v%C3%B2ng&action=edit&redlink=1

V& cau dang bén nhét cua chat san pham. Cho biét 2 nhom thé R & vi tri endo (truc) hay
vi tri exo (bién)?

Céu 8 Noi dung chinh can dat Piém
a) Tinh acid cta cac hop chit dugc giy nén boi tinh chat nhém -OH (tinh
chat nhom -OH chiu anh hudng cta cac nhom thé khac)
OH OH
OH OH oH OH
NO
CHs ? CHs NO,
(1) (2) 3) “4) ) (6)
+I, +H 0.5
o x -l manh, ’
8.1 +1, +H -I manh (vitrim  -I,+C yéu
X -C manh
(1,75d y€u hon p)
) Tinh acid: (1)< 4) <B)<(B)<(2) <(6) 0,5
b)
R
€ Yo 0,75
OH /:\
Serine Adrenaline (Corticoid) Menthone
S R
R exo
8.2 @ . [ "
0,5
(0,;56 R / o oy SNdo
R endo
2 nhém thé R & vi tri endo (truc) 0,25
---------------- 5[] A—
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