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L. Huémg din chung ’ .
1. Cén b$ chdm thi chdm ding nhu Huéng din chdm, dép 4n, thang diém cia B) Gido duc va

Dio tao. . y .
2. Déi v6i cu, ¥ ma thi sinh c6 cich tra 1i khéc so véi dép 4n nhumg ddng thi vn cho diém téi

da cia céu, ¥ d6 theo thang diém. _ o
3. Céin bd chdm thi khéng quy tron diém thanh phdn, diém timg cu, diém cia bai thi va téng

diém hai bai thi cba thi sinh.
IL. Hwémg din cy thé

Ciu I (3,0 diém) ;
HNC (hidro isoxianua) 1a mét ddng phin cia HCN. Chét ndy dugc tim thdy phd bién

trong méi trdng gitra céc vi sao.
1. Viét cong thirc céu tao cia HCN va HNC. Lép luén dé cho biét cc dién tich thuc —0,47e, va

~0,24¢, ln lugt thudc vé nguyén tir N trong phén tir ndo?
2. Cong trinh nghién ctru thyc nghiém cia nhém tic gia Chin Fong Pau vd Warren J. Hehre

(n&m 1982) cho biét bién thién ngi niing ciia phan tmg chuyén HCN thanh HNC Ia 46,9 kJmol™
tai nhiét 46 100 K. Dya vao dir ki¢n ndy ciing céc gid thiét gn ddang hop Ii, tinh hing sb can
bang K (tai 100 K) cho cén bing:

HCN —= HNC

3. Trong khéng gian gifta c4c vi sao, ngudi ta phat hign ra hai phan img quan trong lién quan
dén sy hinh thinh HNC nhu sau:

[HNCH]" +e —— HNC +H

[H,NC]" +e — HNC+H
Dé xuét cong thirc cdu tao cia [HNCH]" va [H2NCT', tir d6 gidi thich vi sao nguyén tir H bj tich
ra khi hai ion ndy nhén thém electron. Cho ring khéng cé phan img trung gian nao kh4c.
4. Phén tr 2,3-diaminomaleonitrin c6 thé dugc

tgo thanh tr HCN. Bing c4c I8p luén hop Ii dya NC_  CN
theo cAu tric cdc chét trung gian thich hgp §y2  4HON — wo — L£=C
va 3 ciing céc kién thirc v& cdu tao phén tu, lién H,N \NHZ
két héa hoc, d& xuéit co ché tao thinh hop chét 24 g o
trén chi tir HON. »2-dlaminomaleonitrin
Huwéng din chim:

1. Céng thirc cdu tao:

H—C=N: H—N=c(C:

Gid trj ~0,47e, thugc vé& nguyén tir N trong HNC vi N & gilta 2 nguyén tr H va C ¢6 4
am dign nhé hon nén ca 3 cip electron gép chung léch nhidu vé phia N hom (so véi 3 cag
electron gop chung trong HCN). )
2. Phén img HCN == HNC khéng c6 sy bién déi v& s§ mol. Tir d6, bién thién entropy 1

khéng dang ké, do viy & nhiét d¢ rit thp thi c6 thé coi TAS = 0. Nhu r bi i =
AH - TAS ciing gia thiét vira ditra, suyra AG=AH. T tinteag -
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3. Goi khéi lwgng nuéc dun néng dugc 12 m: sy
Oy, = [CS(binh dun) Hx"éc:(H,o.l)]-(m e
v e

2
e

B P T T 18 502563,688.10° oo )
!..:‘i“f.JJ.M(HL"O’l). 3.).. > ‘:5.3:‘:1 ) .'J!\.:-QA o '._T’.l.‘u e e A =

=2,501.10° (gam) <(2,501 (thn

o mpg, iﬁfﬁ" )Iieu dang dugc dc bigt quan tim nghién ciru vi tiém néng sir ?;mdso ‘;ﬁ;ﬁ
tuong lai do ¢6 nhiéu wu diém so v6i pin Galvani hin nay. Dong di¢n tfro m.goﬂfﬁs e g
tmg oxi héa nhién liéu (Hy, CH;OH, CHy,...) biing O, ciia khong khi. Uu di eyt
sinh dong dién véi hiéu suit cao, céc san phdm oxi héa Ia H;0, CO, than.thlén v .

Trong pin hidro — oxi, cc qué trinh oxi héa — khir xdy ra nhu sau:
Qué trinh khir xay ra & catot:

Oy(k) + 2H,0(l) + 4 — 4OH (dd)
Qué trinh oxi h6a xay ra & anot (trong dung djch KOH):

+2 dd) — 2H,O(l)+2e )

1. Viét :{l:g?ﬁng t%gg-(cozg xdy ra kixi g)zn hidro — oxi hoat dng. Tinh sirc dién dong chuén cia
pin & 25°C. o
2. Mét han ché ca pin hidro — oxi 1a stc dién ddng chuin giam khi nhiét do ting .
a) Gig.i dﬁe:h (bang Lﬁz luén hodc tinh todn) If do st dién ddng chuén cia pin glém khi nhiét d9 ting.
b) & nhiét 49 nio thi gié trj st dién ddng chudn cia pin giam di 10% so véi & 25°C?
3. Tinh khdi lugng (g) hidro (M, =2,00g-mol™) cin sir dung trong pin nhién li¢u d& c6 thé cung

cAp mét dién hrong 12 10500 mA, gia thiét hiéu sut céc qué trinh déu bing 100%.

Mat khéc lai c6 biéu thitc AH = AU + AnRT, v6i An=0do bién thién 561 mol khi An =0,
vi thé AH = AU. Nhu vdy, phin tmg HON 7= HNC c6 AG =46,9 kJ-mol .
Gia st AG = AG® = 46,9 kJ-mol™, khi 4y ¢c6 AG® = —RTInK. Suy ra:

46,9.10'
K=e¢ V4% 231710

3. Cong thitc cdu tao cac chit:

H-N=C:
te
Electron s& twong t4c véi H' nén khong con obitan tréng, tir 46 pha v& lién két cho nhan

H—N=c~H®

nén nguyén tir H duge téch ra.

4. San phim cuéi ciing c6 tinh d6i ximg cao, khong ¢6 phan img béc 4 trong thyc té, nén dé

xuft co ché nhy sau:

Phuong trinh téng quat:
2HCN —_— CzNsz
2C2N2H2 —_ ... — A

Co ché tdng quat:

HON = CN +H' 0,

HCN = HNC @)
HNC + H'  — [H,NCJ" 3)
CN +[H,NC]" —= H,N-C-C=N (@)



- - - =ages A ey = Y \v)

Co ché chi tiét:

9

© ®
N=C3 + :C—NH, —— N-C\ /NH, cacben
C

<)
Chiy: :C—NH; 1a métdang cng hudmg cia  : C=N\I-P

HaN._ _NH, HNC _ _NH,
C:+ :C E— c=cC
(ol “cN NCTT TN )
Ciau II (3,0 diém)

Butan (M, = 58,13 gmol™), sir dung lam khi dét dé cung cp nhiét cho céc muc

dich dén dung, dugc nén & 4p suft cao trong c4c binh thép, mdi binh nhur vy chita 13 kg butan.
Gia thiét a6t chdy hon toan 13 kg khi butan trong didu kién déing 4p bing ¥ (L) khong khi vira
du, & nhiét 46 300 K @& dun mét binh nuéc 16n. Lugng nhiét sinh ra tir phan img (& 300 K) mjt
phén 1am néng cic san phém cia phén img (gia thiét chi gdm COL(k) va H20(1)) va lugng N; 6
trong ¥ (L) khéng khi 1én 450 K; mdt phén lam néng binh dun va nuée trong binh; phén con lai
hao phf do birc xa nhigt ra méi trudmg xung quanh. Biét lwgng nhiét birc xa ra mdi truémg xung
quanh bing 1/9 lugng nhiét duge nhin bdi binh dun va nude trong binh.

1. Tinh nhiét d6t chdy chudn, A.H° (kJ-mol™), cuia khi butan & 300 K.

2. Tinh lugng nhiét (theo kJ) ma binh dun va nuée trong binh nhén dugc khi dbt chdy toan bd
lugng butan ¢é trong binh thép trong diéu kién d cho.
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3. Tinh khdi lugng nwrde trong binh c6 thé dun ndng duge (trong mt lin dun) tir 27°C dén 75°C
khi dét chy hét 13 kg khi butan néi trén. Gia thit, nurde trong binh bay hoi khéng déng k& trong
didu kién da cho. :
Cho rang:

+ Nhiét hinh thanh cia céc chét:

A Hi (H,0,)=~285,83 KJ-mol™; AHy,(CO,K)=—393,51 kJ-mol™; Ay (C,H,,,K)=—126,14 kJ-mol™".
+Nhiét héa hoi cita nuée 1ong: A, K2, (H,0,1)= 40,5 kJ -mol™

+ Nhiét dung:

Cr(H,0,)=75,3 J-mol™.K™'; C3(H,0,k) = 33,86 J-mol™-K';

Cr(N, k)= 28,74 J-mol™" .K™; C3(CO, k)= 41,63 J-mol™ -K™';

C; (binh dun) = 6750 J-K™",

Coi céc gid trj nhiét dung khéng thay di theo nhiét d3.

+ Khéng khi gdm N va O; theo ti 1& thé tich twong tmg 13 4 : 1.

Huémg din chim:

Cq,Hw + go: — 4C()2(k} + SHzOm
A H3o (CH,y k) = AHyy (pu)= 44, H%,(CO, k) + sa,H;,,(H,o,n—a,H;m(c,Hw,k)‘ji
s T L T e el T Sy R D L S S 3T i ST Pl )
B D A998 ) (3614 = k7701 Gmet . |/
10
2. Lugng butan cé trong binh; n= L = 223,64 (mol).

58,13
Vi dbt chéy bing khéng khi nén ta cé so 43 phan (mg:




C‘H,,('k)+1330,(k)+26N,(k) ATaCHed) ) 400,00 + SH,OM + 26N,() 300K

373K

AH®
373K

4CO,(K) + SH,0(k) + 26N,(k) 450K

Goi lugng nhiét cung cép duge cho binh dun nuéc va bikc xa nhigt khi ét chay 1 mol
butan 1a AH”. Tir so d9, theo dinh luat Hess:

= AH'= = A Hyo (C,Hyo k) — AHY — AHS — AH? — AH? — AH?
= =AH(C,He.k) — 4C3(CO, k).(450-300) —5C(H,0,1)(373-300)
= 54, Hyy, (H,0,1) - 5C7(H,0,k).(450~373) — 26C3(N, k).(450-300)

FRBTIOLE 4 ATETT0TIS0 = 735167 73 25405

£ 533861 Q‘i-’gg;%;zé..zs,7.4.jm"-.l5.0 =2496,9254 (kJ). |
_ Nhigt lugng cung cép khi dét chdy n mol butan:
0 ="nAH® = 2496,9254n (kI).

LSV

Do binh dun chi nhin duge 90% lrgng nhiét cung cép ndy = lugng nhiét ma binh dun
nuée nhdn duoc khi dét chéy toan b lugng butan trong binh la:

Qv = 0,9Qua = 0,9.2496,9254 = 0,9.2496,9254.223,64 = 502563,688 (KJ). %
trang 3/10
Cho biét:
Chu tir A H?,, (kJ-mol™) 5% (K™ :mol™)
04(k) 0,00 205,14
H,0(l) —285,83 69,91
OH (dd) -210,41 -10,75
Ha(k) 0,00 130,68
Gia thiét trong khoang nhiét dd nghién ciru, AH° va 5° ciia cde chu tir 14 khéng déi.
Huémg din chim:
1. Phén tmg xay ra trong pin:
Oa(k) + 2Ha(k) — 2H,0(1)

Tinh sirc dién ddng chuén ciia pin & 25°C.

02(k) + 2Ha(k) — 2H;0(1)
A Hioy = 28, Hyoy (H,0,1) - AH204(0,,k) ~2AH. 238 (Hy.K)

= 2(-285,83) - 0- 2.0 = -571,66 (kJ-mol™).
A Syon = 2535 (H,0,1) = 35(0,,k) ~2 53, (H, k)

= 2.69,91 - 205,14 - 2.130,68 = 326,68 (J-mol™).

AG® =AH® -T.AS=-571,66.10° - (-326,68).T =—474,31.10° (J-mol™).

Mt khéc: ﬁ,Gf’ =—-nF ﬁ.E;.
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pin 4.96485 = 1,229(V)

2.a)
AG" = AHy - T.AS=-571,66.10° - (-326,68) = ~nF. Ega:

=571,66.10° — (=326,68)T _571,66.10° =326, 68T
nF N nF
= Khi nhiét 4 tang thi sitc dién dong cuia pin gidm.
Ghi cha: Hoc sinh ¢6 thé giai thich theo céch sau ddy “Phan img thuén tda nhiét nén phan tmg
ndy cing khdng thugn lgi vé nhiét ddng khi nhiét 4§ cang cao”.

ﬁE;n=—

b) G nhigt 4§ ndo thi sitc dién dong cia pin gidm di 10% so véi & 25°C?
Tai nhiét 49 T, E,iy gidm 10%.

3
= Er, - 57L66.10°~326,687

=0,9.1,229 = T =443,16 K
nF

Hay 1= 170,16°C.

3. Tinh khéi lugng hidro c4n sir dung:

10500 mAh = 10,5 Ah = 37800 As.

Tir dinh lujt Faraday, suy ra s§ mol e = 0,3918 (mol).
Khéi lugng cia hidro: 0,1959.2,00 = 0,3917 (g).

Ciu IV (3,0 diém)
Dugc chét Reumicin (R) dugc ding @ didu trj ung buéu. R tic dyng véi chét kidm B,
tao thanh chit trung gian D v san phim cuéi C theo co ché sau:

R+B 4___—:'—*1)
B+D —S ¢

Tién hanh mét thi nghiém trong diu kién ddng thai: [B] rit 16n va [B) >> [R], két qua
cho théy db thj cta In[R] phy thuge tuyén tinh (48 thi cé dang dudmg thing) vao thai gian 1.
1. Viét phwong trinh phén (mg tdng cong dya vio co ché trén. Bac riéng phin ciia R trong phén
tmg tdng cdng & diéu kién néu trén 1 bao nhiéu?
2. Sir dyng sy gin ding ndng d§ dimg, viét biéu thic dinh luit tée 4§ ciia phan img ting cf,‘-r.g
theo ki, k1, ks, [B] va [R] trong trudmg hop tong quét véi moi ndng dé cia B va R. Tir d6, vi
biéu thire djnh lugt tc d9 cia phan tmg cho trudng hop [B] rit 16n, ddng thi [B] >> [R] va riit ra
biéu thitc ciia Kng ogng- i .
3.C6 thé x4c dinh dhroe gid trj gin diing ciia k, biing céich do Kingegeg & [B] rét [6m, ddng thdi [B] >> [R].
a) Dua ra biéu thirc tinh & trong trudmg hop nay.
b) Dya véo gid trj thuc nghiém cila King cgeg cling c6 thé tinh dugc ti s8 ku/k-;. Rit ra biéu thire
tinh ti s8 ky/k;.

Huémg din chim:
1. Viét phuong trinh phn img téng céng dua vio co ché 44 cho:
R+2B—C (¥

Khi [B] >> [R], sy phy thuge thoi gian clia néng 45 R tun theo phuong trinh déng hoc dang / J
tich phin ciia phan img béc 1: In[R] = In[R], - Ktbng cong 1. Viy, béc phén {mg ciia R bang 1. ’

’

2. Biéu thirc djnh ludt téc 49 clia phan tmg (*) c6 dang: v = Kibng cang [R]
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Dinh ngha téc 46 phn tmg (*) qua bién thién ndng 6 san phm cubi cung C:

v=i‘%l=k,rnlrm (1)

Ap dung didu kién ndng 46 dimg cho ndng @6 ciia sin phim trung gian D:

D). 4 R1B) - £ 0] - BID] =0 @
- _k[RIB] 3)
> P m
Thay (3) vao (1) ta cé:
- kk[BIR] @
k., +k,[B]

Khi [B] >> [R] (ndng d6 B c6 thé coi Ia khéng d8i), liic d6 v = Kibog cang[R]
Véi

- Kh[B] :
e k8] .
V6i gid trj di 16n cia [B] c6 thé 1y gin ding:
k1 + k[B] = ky[B] (6)
riit ra:
e kﬂ‘ﬁscm = ki[B] - ) S
3. 3) Biéu thic tinh k,: :
k1= Kingctng /[B] . ) SR
RA DA sLe_ sen » 02 . o
3.3) Bidu thic tinh k= —
k1= Kingcoeg /[B] @ = .
b) Biéu thirc (5) c6 thé duoc viét dusi dang:
k-2 BF o
Kidag cgag = -E;_ — Kibng cong +k¢u°°°.k [B]= kl;L[BJI
1+-2(B] 4y 7

= K22 k1 = Kiag ctmg : (-1[B]? — Kegng cong[B]) ‘
Biét k, tinh tir (8), c6 gi trj thuc nghiém ciia kg cgng, ¢6 thé tinh duoc ti sb ky/k,.

Ciu V (4,0 diém)

Cho so d chuyén héa nhu hinh bén. @
Céc hop chét A1, A2, A3, A4, A5 va A6 ddu A3 =———— 44
- chita nguyén t6 kim loai A va nguyén t& oxi; sé oxi ®)
" H6a ctia A ting din tir +2 dén +7 trong céc hop chit @3 () %)
tr Al, A2, A3 dén A4. Hop chit A2 chi gdm 2 :
nguyén t6, phin tram khéi lugng cua oxi trong A2 A7 ¢ Y A2 ® AS
14 36,78%. r
1. Xdc dinh céng thirc phan tir cia c4c chit tir A1 10) ©)
dén A6. Viét phuong trinh héa hoc cua céc phan
Umg xay ra trong so 44 trén. A6
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2. Trong phong thi nghiém, dung djch clia A4 thudmg dugc sir dung trong céc phép chudn 4
oxi — héa khir. Giai thich (bing c4c phirong trinh héa hoc) tai sao:

a) Khi thyc hién phép chuin d¢ nay, ngudi ta cho dung dich cila A4 vao buret, chit khir vao
binh tam gidc ma khéng lam nguge lai.

b) Dung dich ciia A4 duge bao quan trong céc binh t&i mau.

3. Cho dung dich clia A4 téc dung véi AgNO,, thu duge két tia mau d6 X1. Cho BaCl; (vira di) vao
dung dich bao hoa ciia X1, thu két tia triing X2 va dung dich ciia X3. Khi cho H2SOs (lofng)
vao dung dich ctia X3, thu dugc két tia tring X4 va dung dich ciia X5. Bun néng dung djch cia XS
thi thu duoe két tila A2. Con néu cho Ad tic dung véi HzSO4 dém dic thi thu durge oxit X6 12 mt
chit oxi héa rét manh. Xéc dinh céng thirc phin tir cdc chét tir X1 dén X6 va viét phuong trinh héa
hoc clia céc phén fmg xdy ra trong cic thi nghiém trén, Biét céc hop chét X1, X3, X5 va X6 déu chira

nguyén té kim loai A.

Hurémg din chim: _ _
1. Hop chét A2 c6 2 nguyén t& gdm nguyén t& kim loai A va nguyén t6 oxi, vi thé, goi cong
thire cla A2 13 A,0,. trim khéi luong cia oxi trong A2 13 36,78% nén phén trim khéi

lrgng cia A 14 100% — 36,78% = 63,22%.
Tir d6, ti 1€ khdi luong ciia oxi v A:

16n 3678\ 1375
2M, 63,22

Véin=4, My =55 (grmol™), kim loai A 12 Mn.

So @b phan img:

@6 (©) €))
1 8
(10), /
Mn(OH);

Céc phuong trinh héa hoc:

() Mn(NO;3), —¢ 3 MnO;+2NO;

2) K;MnO;4 + 2Fe(OH); + 2H,0 ——  MnO; + 2Fe(OH); + 2KOH
(3) 3MnO; +KCIO;+ 6KOH _* 5 2K,MnO,+ KCl + 3H,0
C)) 2K;MnO4 +Cl; ——5  2KMnO, + 2KCl

5

) 2KMnOy —— K;MnO, + MnO, + O,

Hoic:
2KMnO4 + K;SO3; +2KOH ——  2K;MnO, + K>SOq4 + H,0

(6) 2KMnO; +3K3S80; +H:0 ——5  2MnO, + 3K,SO4 + 2KOH
7 2KMnOjq + 5K280; +3H;S0s —— 2MnSO;4 + 6K,S04 + 3H,0
(8) 3MnSO;4 + 2KMnOg + H,O — SMnO; + K,SO, + 2H,S0,
9) MnSO4+2NaOH —— Mn(OH), + Na,SO,
(10) Mn(OH'); +H 0, —— MnO; + 2H,0
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2. Gidi thich: ’ 2y g 2%
a) Néu dé KMnO, trong binh tam gidc, khi chuén d¢ oxi héa khir s& tgo thanh Mn™, Mn™ phin
{mg véi lugng du MnO] tao thanh két tia khé tan MnO;, gy sai s chuin d§. Phuong trinh

héa hoc cua phan tmg:
2MnO; + 3Mn?* + 2H;0 — 5MnO,| +4H"

b) Dung djch KMnO, d& lau trong c4c binh séng mau s& bj phan hiy nhanh hon duéi tic dung
cia 4nh sang:
3x |2KMnO; — K;MnOs + MnO; + O,
3KaMnOy + 2H,0 — 2KMnO; + MnO; + 4KOH
4KMnO, + 2H,0 — 4MnO; + 30, + 4KOH

3. X4c dinh céc chét va viét phuong trinh héa hoc:

M KMnO, + AgNO; —— AgMnO4) + KNO;
(Ad) (X1)
2 AgMnO; + BaCl; 5 Ba(MnOy); + AgCl]
(K cia AgMnO, 12 1,6.10%) X3) X2)
(K ciia AgCl 14 1,7.10™"%)
3) Ba(MnOy); + H;SOy —— 2HMnO, + BaSOy]
(X5) (X4)
) 4HMnOs —— 4MnO; + 30; + 2H,;0
(A2)
(%) 2KMnO; + H,SO4 d3c  ——  K;SO4 + Mn,07 + H,0
(tdch nude cia axit HMnOy) (X6)

o e .
1. Tinh a (ghi két qua véi 3 chir s6 sau déu phay).
2. Tinh 4§ dién li cia CsHsCOOH trong dung dich A.

3. C6 két tha tach ra khéng khi trén 1,00 mL dung dich A véi 2,00 mL dung dich CaCl, 0,066 M?
Gidi thich bing tinh ton. - =

4. Trén 2,00 mL dung dich A véi 3,00 mL dung djch NaOH 0,290 M, thu dugc dung dich B. Thém
tir tir timg giot CaCl; 0,066 M vao 1,00 mL dung dich B cho t6i dur. Bing tinh todn cho biét: C6 két
tia tﬁch&ra khéng? Néu c6, cho biét két tia gdm nhimg chét gi? Gia sir khéng c6 sy ddng két tia
(cOng ket).

Cho biét: pK,(H,PO,) =2,15; 7,21; 12,32; PK, (C¢H;COOH) = 4,20; pK,, (H,0) = 14,00.
PK,(Ca;(PO,),) = 28,92; pK,(CaHPO,) = 6,58.

Huémg dén chim:
1. Céc can bing trong dung djch A:
H3PO4 = H" + H,PO; Ka )
H,PO = H' +  HPOy Ka )
HPO}~ = H" + por Kas 3)
CHsCOOH #=  H'  + CeH;COO K, ©)

_ C4HsCOO *1 107456
pHA = 1,56 — [[CZH:; coo?=ﬂ;.]= i >>1->[CHsCOOH]>>[C6H;CO0')

Va vi Ky1 >> Kip >> Ky3 nén cin biing (1) quyét dinh pHa, do 46 ndng 45 a dugc tinh theo (1):
H3PO, = H" + H,PO; K m
trang 8/10



[] a-10"% 107156 107136
> a=0,135M

2. Xét can bing:

CsHsCOOH — H* + CsHsCOO™ K, (4)
[CeHsCOO') _ K,
Ceguscoon K, +[H']

ién i -3
BJ dién li cila CsHsCOOH Ia: e, H,co0H= =2,29.107.

(hay a% = 0,229%)

3. Hé thu dugc sau khi trgn: H;PO,4 0,045 M; C6H5C00H 0,01 M; Ca** 0,044 M.
Vi (1) quyét dinh pH ciia hé nén [H*] dugc tinh theo (1):
H3PO, —= H* + H,PO; Kai (D
[] 0,045 - x x x
— [H']=[H,PO;] =x=0,0147 (M).

Sau 46 c'HP 03- V& Cy - durge tinh 14n lugt theo (2) va (3):
4

H,PO; = H' + HPO?" Kae (@

C;lPo}' = [HP 03-] = K.z'_L—[H 29.] =K,, =107"%

[H"]
HPOX = H  + PO} Ks )
Coor=[PO}]= K,,.m[];{?;-] =2.107""M.

i . lh ] -
Kiém tra diéu kién xuft hién két tua:

(Cpy2e )3.(c;,03_)2= (0,0447.2.10™) < Kg(cay(po,),) —> khong c6 két tia
Ca;3(POy); tach ra.

Tuong ty: CCau'CHPO%_ = 0,044, 107 < KS(C&HP04) —> khéng ¢b két tia
CaHPO, téch ra.
4. Sau khi trgn: H3PO4 0,054 M; CsHsCOOH 0,012 M; OH" 0,174 M.

30H +HPO, - 3H,0 + PO}
0,174 0,054

0012 - 0,054
OH +C¢HsCOOH — H,0  + CgHsCOO
0,012 0,012

- B 0,012

Vy thanh phan dung dich B gdm: CsHsCOO™ 0,012 M; PO} 70,054 M.

. . 3-
Ddi véi POy, vi Kop>> Kia >> Ky va vi Kb,.CPOi. >> Ky CC6H 400~ 4o 46

CHPO%’ va CPO%‘ dugec tinh theo can bing:

PO:' + H,0 b==1 HPOE' + OH" Ko
0,054 -x X x

trang 9/10



. - 4 . 3-
™ Cipoz = [HPOF] =x=0,0247Mva Cpa. = [PO3]= 00293 M.

Xét thit tyr két tua:
- D& c6 Cay(PO,), két tia:
£ K -28,92
= Chang 2 ’(C,“3(P°‘2)2’ =319 - =2,41.10°(M).
(Cpo%-) (0,0293)
- Bé c6 két thia CaHPO, téch ra -
' K 0_6'58 '
C S(CQHP04) o 1 s -5
Ca2+(2) 2 0 0’0247 ],6510 (M) > Caz.,.(l).
HPOZ~

.. Vay Cay(POy), s& két tita truéc. Vi thém din timg giot CaCl, 0,066 M vao 1,00 mL dung
dich B cho t6i du, do d6:

3Ca® + 2PO; — Cay(POu)l
PO~ s& két tiia hét, do d6 chi c6 Cas(POs); két tiia ma CaHPO, khéng tich ra.

BQ GIAO DUC VADAO TAO KY THI CHQN HQC SINH GIOI QUOC GiA THPT HAM 2018
HUGNG DAN CHAM DE THI CHINH THUC
Mén: HOA HQC
Ngay thi thir hai: 12/01/2018

I. Hwémg din chung 4
1. Cén b chém thi chdm diing nhu Hudng din chdm, dap 4n, thang diém cuia Bé Gido duc va Dio tao.

2. Péi véi cau, y ma thi sinh c6 cich tra 1&i khéc so véi dép 4n nhung ding thi van cho diém téi da cua
cdu, y d6 theo thang diém. . . .
3. Can bj chém thi khéng quy tron diém thanh phin, diém timg céu, diém cta bai thi va téng diém hai bai
thi cua thi sinh. '

II. Huémg din cy thé

Mt s6 ki higu viét tit: Me: metyl; Et: etyl; Ac: axetyl; PCC: piridini clocromat, Ph: Phenyl.

Trong céc quy trinh tdng hop hitu co, céc chét vé co va diéu kién cin thiét ¢ du.

Cau I (3,0 diém)
1. Cho céc chét sau day:

L 45 YR
A1 <:¢ A2 A3 B1 NI\A B2 NH, B3 N

a) Gilta A1 va A2, chét ndo d& tham gia phan img hon véi Br, theo co ché cdng electrophin (vio lién két dbi
C=C)? Giai thich.

b) So sénh luc axit gitta A2 va A3. Giai thich.

¢) Trong sé céc chit: B1, B2 va B3, chét ndo ¢6 luc bazo 16n nhit? Giai thich.

d) Dé xuft so dd tdng hop A2 tx Al

€) Cho so d3 chuyén héa A2 nhu sau:

~ e



e) Cho so d chuyén héa A2 nhu sau:
A2 _Q2Pd c2

H,O .
HBrIHzoz‘ Cq u—l ca _HO csc..o,r’ ce ::;CHt? o7
Hl
3 Mgl/ete 5 CysH3,0
V& (khdng cén giai thich) cong thirc cdu tao cua cée chit C1, C2, C3, C4, CS5, C6 va C7.
2. Gian @6 nang lugng orbital (obitan) phan tir (MO) cia nhém o
cacbonyl dugc cho & hinh bén. Gié trj ning hrong HOMO (orbital phan o= i
tir bj chiém c6 mirc ning lugng cao nhit) va LUMO (orbital phén tir xed %
khéng bi chiém c6 mic ning luong thip nhéf) cia CH,;CH=O,
[CH,CH=OH" (khi CH3CH=O durgc hoat héa bing axit), CN™ va gié trj  20(C14~'7
néng lugng ctia AO 1s ciia H' duge cho trong bang sau: oL
CH;CH=O | [CH,CH=OH]' [ N~ | w* Ly 3 4 200
HOMO (cV) | —13,44 —14,04 _ |-12,46 | 0,00 ek "'._H_,.-—'jif-"
LUMO (eV) [ 9,50 -9,74 -8,47 s TR
Biét ring HOMO ciia phan tir (ho#c ion) ndy c6 thé tuong tic véi Cco ‘H’
LUMO cua phén tir (ho#c ion) kia. Khoang c4ch nang lugng HOMO-LUMO cang gén thi tuong tic cang

manh.
a) Dua vio céc dir kién cho biét & trén, giai thich vi sao trong phén img c{ng gitta HCN va CH;CH=0 thi

co ché ciia phan tmg 1a Ax (nhém CN- tn cong truée) ma khéng phai 13 A (H' thn cong truéc).
b) Bua ra minh chimg vé mjt ning lwong dé giai thich tai sao khi CH;CH=0 dugc hoat héa bing axit thi
phan (mg cfng v6i CN~ xay ra thudn lgi hon.

Trang 1/10

" 1. HaNi, 1° !N
Oty HzSOs ot H D4

Cumen Cs:: > 2.PCC CH,OHCI  CqgH21NO

V& (khéng cén giai thich) cong thirc cdu tao cta céc chét D1, D2, D3 va D4.

Huémg din chim . ’ _ y _
L. a) éiﬁa Al vi A2, chét nao d tham gia phan (mg v6i Br; theo co ché cong electrophin (vao lién két d6i
C=C) hon? Giai thich. . N
Theo co ché ciia phan tmg cdng electrophin ciia Br, vao lién két d6i C=C, tac nhén thn cong 1a Br', néu
lién két doi gidu electron va cacbocation trung gian bén thi phan tmg thuén lgi. —
A2 d& tham gia phan tmg cong hon A1 do hai nguyén nhan: thir nhit 2 nhém cacbonyl cia A1 hut bo(:.a ;\
qua hé lién két o (hiéu tmg —I) lam cho lién két d6i C=C nghéo electron hon A2; thir hai la do cac ion

béc ba trung gian tao thanh tir A2 bén hon.

fo) o}
Br ;
B A / Br* Br
A2 A1

b) So sénh lyrc axit gitra A2 va A3. Gidi thich.
A3 c¢6 tinh axit cao hon A2. Khi A3 tich proton tao thanh hé cé tinh thom.
H
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c) Trong sé cdc chit: B1, B2 va B3, chét nio ¢6 hye bazo 16n nhit? Giai thich.
B1 c6 tinh bazo cao nhét do khi bj proton héa tao thanh hé thom.
—nH o H —HNH H—

| _ =

N NH

B1 I
d) Bé xuét so db tdng hop A2 tir Al

] (o]
F ? o 8]
4 03/Me,S iy NaQH <:é HaPd <j:’§ PhsP=CH Cﬂ
Al

A2

€) So db chuyén héa A2:
;’B' CHO ;'I'TQBF QOME o QOH ;_é:' L \QO
c1 cz c3 C4 C5 Cs c7
2. a)

lﬁgi H', o6 thé coi AO Is 14 LUMO. Khodng céch naing lwgng cia AO nay v6i HOMO ctia CHyCH=0
A4 eV.
- Khoing céch ning lugng ctia LUMO (CN") véi HOMO cila CH;CH=0 3 4,97 V.
be"?“E éch ning lugng cla OMO (CN') v6i LUMO cla CH,CH=0 14 2,9 eV.
0 vy ve mit ndng luong, trong phan img HCN vé&i CH;CH=0 thi co ché cia han 6
CN" tén céng trude) ma khong phai la Ag (H" tn cong trrac). phan img 14 Ay (nhém

b) Tuong tu: Khoang cdch nang lugng cia HOMO (CN7) véi LUMO cia [CH,CH=OHF la 2,72 eV. Do
viy khi CH;CH=0 dugc hoat héa bing axit thi phin (mg cdng véi CN~ xay ra thudn lgi hon do khoang
céch nang lugng HOMO-LUMO giam tir 2,96 eV xudng cdn 2,72 eV.

3. V& cong thirc cu tao cua c4c chit D1, D2, D3 va D4

H,SO, 2 Ha/Ni, t° o N
Oaixt 2S04 (j Bi ek (:f b N~ O
2.PCC CH,OMCI

D1 D2 D3 D4 k(ﬁ

Ciu II (3,0 diém)

1. Cho cis-2-aminoxiclohexanol phan tmg véi dung djch NaNO,/HCI, thu dugc chit A va chit B déu c6
cong thitrc phin tir CgH,oO. Cho rrans-2-aminoxiclohexanol phan img véi dung dijch NaNO,/HCI, thu
dugc chit A. Ca A va B déu phan tmg v6i thubc thir 2,4-dinitrophenylhidrazin. X4c dinh cong thirc ciu
tao clia A va B. P& xuft co ché giai thich sy tao thinh A va B.

2. Phéan (g da tac nhin 12 m§t phuong phap dé tdng € % o 0 o
hop céc dj vong. Dj vong X duge diéu ché theo phan tmg & @S).M. NH,OAC — M
hinh bén. P& xuit co chég dé giai thich sy tao thanh X. o 0~ N X

3. Papaverin (hinh bén) 12 hoat chit ding dé bao ché MeO
thudc chdng co thit. Dé xuft so d3 tdng hop papaverin tir 1,2-dimetoxibenzen vA  ye0

N

céc hop chat hitu co chira khéng qué 2 nguyén tir cacbon. e
4. Quercetin (chit chéng oxi héa va lam bén thinh mach méu) c6 thé dugc tng Papaverin e
hop tir 1,2-dimetoxibenzen theo so dd sau:

MeO_~_OH
MeO CHOIYKOH _ OMeO  _ HiSOy . CsHiONO_ |, 1.HsO! e
MeO CoHioOs KON CigHpg0s  CigHagOs  CygHigNO, 2 H!

VE& (khdng cin giai thich) céng thirc ciu tao cua cic chit E, F, G va H.



Huémg din chim
1. DOng phin rrans-2-aminoxiclohexanol tén tai chi yéu & céu dang (e, e). Khi d6 nguyén tir H khéng duoc

uu tién tich ra. Qua trinh chuyén vj cacbocation duoc wu tién.

H HNO. H
LIINH, — M:——O—cm—&n — O—CH=0
HO trans H -H+ A
Déng phén cis-2-aminoxiclohexanol tdn tai c4 2 cdu dang nén xdy ra ca 2 qua trinh chuyén vj cacbocation
va tach proton.
H H
HNO, HNO,
z ; 7#‘ :7-— —_— *H —t = — =
O'g HO HWNaHGT Ty HO | dsN H, 50&4 %2 O_CH &H-HD_ACH =

cis NHz OH

2. P& xuéit co ché phan tmg.
NH,OAC === NH; + H* + AcO"

J o AL

R_NH,

+ +

NH, O
H .
3. D xult so d téng hop papaverin tir 1,2-dimetoxibenzen va céc hop chit hitu co chia khong qus 2

nguyén fir cacbon. i COOH
MeO. CHC1,/KOH MeO CHO|.NaBH,  MeO H,0*  MeO e B
MeOD Meojij 2.PBr; MeO MeO L H'I® MeO P
3.KCN . MeO.
2.8e,t°
I ILiAlH,  MeO 3 MeO
2.H,0° M "
4. V& (khdng cin giai thich) cong thirc cdu tao ciia cdc chdt E, F, G va H.
OMe

OMe

OMe O OMe
M CH
'o):j ° Mo OH O Ma) O “
MeO O |
E

OMe O G

OMe O F

Ciu I (3,0 diém)
1. Metylarbutin (C;3H;50;) dugc tim thdy trong qua 1€, khéng phan img véi thuéc thir Tollens (Tolen).

Khi thiy phin metylarbutin bing enzim p-glucozidaza, thu dugc D-glucozo va hop chét thom A
(C7H303). Cho A phan tmg v6i HI, thu duge chét B (CsHsO,) khéng mau, phan tir khdng phan cye, ¢
tinh axit va phan img dugc véi nuée brom. Khi ¢é lau trong khong khi, chit B bj oxi héa tao thanh san
phim c¢6 mau da cam. Cho metylarbutin phan img v6i lugng du dimetyl sunfat trong méi truémg kiém,
thu dugc chét C. Thily phén C béng dung dich HCI loang, thu duge 2,3,4,6-tetra-O-metylglucozo va chit A.
a) Xdc dinh (c6 giai thich) cong thirc ciu tao clia A, B va cdu triic ciia metylarbutin.

b) Metylarbutin dugc tdng hop theo so db sau:



' H OH
oSO 220, p _HBr g A F O Metylarbutin
h oHOH  CigHOy Ci4HysBrO, 82Y Cy H,60,, ©

+ V& (khong cén giai thich) cu triic cia cdc chit D, E va F.

+ Dé xufit co ché @& giai thich sy hinh thanh E va F.
2. Thiy phén hoan todn mét axit X (CjoH,40;NsP), thu dugc adenine (hinh duéi), cacbohidrat Y
(CsH100s) va axit photphoric theo ti 1§ 1:1:1 vé s6 mol. Axit X khéng phan tmg véi thuée thir Tollens
(Tolen). Y tham gia phan {mg tréng guong; oxi héa Y bing nuéc brom, thu dugc axit CsH,00s quang
hoat; oxi héa Y bang HNOs, thu duge axit CsHsO; khéng quang hoat. Y va cacbohidrat X1 (chét so sanh)
c6 cdu hinh thugc day D va cung tao thinh mdt osazon. Thodi phan Wohl X1, sau d6 oxi héa san phdm
tao thanh, thu dugc hop chét C;H.s‘Os khéng quang hoat. Thiy phén khéng hoan toan X, thu dugc adenine
va X2 (CsH;;OsP). Khir héa X2 bing H,/Pd, thu dugc chét X3 (CsH,304P) khéng quang hoat. Thuy phan
X bang dung djch NH; loang, thu dugc mudi amoni cia H;PO, va adenosine. Xir li adenosine bing
Me,SO4/NaOH, thu duge chit X4. Thiy phan X4 trong axit, thu duoc chit X5 (CsH160s). Khi oxi héa
manh XS5, thu dugc axit 2,3-dimetoxibutandioic khéng quang hoat.

Xéc dinh (c6 giai thich) clu tric cia X, Y, X1, X2, X5 va adenosine, trong d6 hop phén cacbohidrat Y
duge biéu dién dudi dang cong thirc Haworth (Havooc). Biét nguyén tir C1 cia hop phén cacbohidrat trong
axit X c6 cAu hinh 8 va adenine tao lién két tai vj tri nguyén tir N ¢6 lyc bazo yéu nhit.

NH,
N XN
oy
N H Adenine

Trang 4/10

Huéng diin chim

1. a) Chéat B khéng phan cue, ¢6 tinh axit, phan img manh véi nuée brom va dé lau trong khéng khi thiy xuét
hién mau da cam nén B 1a hidroquinon. Hidroquinon B d2 liu trong khéng khi chuyén héa thanh quinon ¢
mau da cam. Thily phan A trong dung dich HI thu duge B. Vay A 1 p-metoxiphenol.

MeO OH HO OH
A B
Theo dau bai, metylarbutin c6 lién két f-glicozit va glucozo tén tai & dang vong 6 canh. Vay céu tric cia

metylarbutin la:
OMe
B, LT
R
A% Metylarbutin
b) CAutriiccia D, Eva F Ia

OAc 0Ac OAG OMe
OAc Br
D OAc E Ac OAc F

- Co ché giai thich sy hinh thanh E va F:

o H' 8 1 -AcOH P E
AcO 1 AcO H AcO
) AL Ote AcO $ac  AcO s
D c OAc OAC
OAc OAc p

OAc .
Gy A o 3——{ >—om .
" R 7 e S A e W



. \ N
2. Cacbohidrat Y (CsH;00s) bi oxi héa bdi nuéc brom nén Y 12 mét andopentozo. Khi oxi héa Y bing
HNO;, thu duge axit khéng quang hoat nén Y 1 ribozo hodc xylozo. Cacbohidrat X1 cho ciing mét
osazon véi Y nén Y va X1 Ia 2 ddng phan epime & C2. Do thodi phén X1 thu dugc axit meso-tactric thude

day D nén Y la D-ribozo va X1 12 D-arabinozo.

CHO CHO
HO——H H——OH
H——OH  H—+—OH

HT‘—OH H—1+—O0H
x1 CHOH y CHOH
Thily phan axit X cho axit photphoric chimg t6 m¢t nhém OH ciia hop phin Y lién két véi géc photphat

HzPOy". Phéan tmg khir din xgﬁt photphat ciia D-ribozo (X2) cho san phim X3 khong c6 tinh quang hoat
chimg té gbc photphat phai gn vao C3 ctia D-ribozo. Phan {mg x4y ra nhu sau:

(‘LHO CH,OH
H——0OH H——OH
H=T=OPO3H; —~ H——0PO4H,
H——CH H——OH
X2 CH;OH X3 CH,OH
NH2
NH2 NN
N RN | \>
[ L) &
=
MeO, i woN N
0. H—t—OMe o 5 b
H  HOH - H—1—OMe A R n M
H H——0H Adenosine H H HO, OH
OMe OMe x5 CH,0Me OH on o/ YoH X

Trang 5/10

Metyl héa hodn toan adenosine, thiy phén, oxi 2‘53 blfﬂ‘l ghﬁm lhs d;ﬁ:ﬁ:‘;‘;“ﬂ %;I;:imEEDXIbUMHOiC khé
uang hoat cho thdy hop phén gluxit trong axit adenylic ton tai & dang © RO —
g] Iign I-:Et Vi nguyér?pr& N ¢6 tinh bazo yéu nhiét ctia adenine (do axit X khéng co tinh khir) tire lién ke

vdi N trong NH cia vong 5 canh. Axit X ¢6 cong thirc nhur trén.

Cau IV (3,0 diém) )

1. Atropin (Cy7H2sNO;) 14 ancaloit thién nhién c6 dée tinh, c6 tic dung H,C.

gifin co. Thuy phén atropin, thu dugc tropin, axit atropic (hinh bén) va HG\AJk© Nﬁ

axit CsHsCH(CH;OH)COOH. Tropin la ancol khéng quang hoat. Khi

dehidrat héa tropin, thu dwgc tropiden (hinh bén). ) Axit atropic Tropiden
a) V& (khéng can giai thich) cong thirc ciu tao ciia tropin va atropin. o0
b) D& xuéit so d tng hop tropin tir MeNH; va chét X (hinh bén). &y 0 G
¢) Tropin phan img v&i Y (hinh bén), thu duwge benztropin la hoat chét 7;-—\ COOE!
ding € bio ché thudc chita trj bénh Parkinson. V& (khéng cin giai X N Y
thich) cdng thirc ciu tao ctia benztropin.
2. Vitamin B6 (ki higu 12 K, chira di vong piridin) dugc tdng hop theo so dd sau:
OEt
/[‘[0 + N onr HNO, PCls HalPd, t° HCI180°C NaNO,/HCI
= E = F —» G — = H - | s = K
o HN"TO CioH12Nz0; CigH1oCIN3Oy  CypHy7N50 CgHq3N3O CoFlnlNOs

VE& (khéng can gidi thich) cong thite chu tao ca cdc ch&t E, F, G, H, I va K.
3. Murrayafolin (T) 14 ancaloit dugc phén ldp tir thyc vit. Trong phong thi nghiém, murrayafolin dwoc

téng hop theo so dd sau:
Ingr D’{;{ e
@,E’Jl— “‘—-——-—@f?—m o XNE p oo g Meoues CEQ T
L M MOl CryHpahay CygHggMNOy  CoaMyaMNOy ) H -

a) V& (khong cén giai thich) cong thirc cu tao cila céc chit O. P vi O.



v -1 g e e t—g ’ \/\u' ‘o‘“

a) V& (khong cén giai thich) cong thirc c4u tao ciia cdc chét O,PvaqQ.
b) D& xuit co ché ciia phan tmg chuyén héa L thanh M.

Huwémg din éhim
1. a) C4u tao ctia tropin v atropine (khéng cin biéu dién 1ap thé):

H,C. N H,C. N
CH,0H

OH 0
tropin atropin m

b) Dé xuit tdng hop tropin tir MeNH, va chét X:
O COOEt COOE - OE H;C.
0 \_/ 1. CH;NH HSC\N_r—/ " EtO HJC“NRm ’ 1. dd NaOH N

izl b
COOEt 32 H,/pd COOEt 2. H;0* /®
3. NaBH,

0 0 H’C"N H’C‘N
A Ve 2 e
Benztropin @
2. V& cu tao c4c chitE, F, G, H, I va K (Vitamin B6)
OEt

OEt OEt OEt OH OH
CN O3N CN O,N CN H.N
g = P & [ 2 |
N~ "OH N~ "OH N~ ~Ci N N/ =
E F G H |

N
K

(8}
¢) Céu tao cua benztropin:

OH

Trang 6/10

3.2) V= cutao cdo cht O, P va O,
HO\ Me
’ 0 Me
Hi
N oo N oo )
(o] P ” o
= Q
b) D& xut co ché chuyén hoa tir L thanh M (Phuong phép Ficher cai tién).

O ¢ EnBr ©\ O Ha mMe -
@ —_—— » I ——lin c—
N=N S ‘ N=NJ\ ﬁ'ﬂj\ @;}:ﬁ N NH, N

H

Ciu V (4,0 diém)
1. Hop chét thom vanillin 14 tién chéit trong tdng hop héa hoc va sinh téng hop.
a) Con dudmg sinh tdng hop vanillin tir tyrosin theo so @b sau: _

COOH . g o E2 AES MG
[oipapl =y I R
b Tyrosi: CsHgO4 CoH1g04 CgHgO4 C7HeO; HO Vanillin

Biét ring, pyridoxal 1 enzim deaminaza, NADPH c6 tinh khir tuong ty nhur NaBH,, E1 1A enzim
dehidrat héa, E2 12 enzim hidrat hoa, E3 Ia enzim, SAM 12 tic nhén metyl héa tuong tw nhur Mel/Ag:O.

+ Vai trd ciia enzim E3 1a gi?

+ V& (khong cén giai thich) cong thirc ciu tao cua céc chét A, B, C va D.
b) Vanillin chuyén héa thanh dihidroxiphenylalanin theo so 43 sau:

HO COOH
Vanillin .MLzs&,. 1 ﬁ_, K Hipd’i L 1.8 pholpho; m__H —— D/\(
KOH AcONa 2. NH, HO NH;
Ve (khdng cén giai thich) céng thirc cu tao cac chét I, K, L va M.
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2. Glicozit thién nhién X chira hop phin quercetin (xem cong thirc & Cau IL4). Thity phin X bing enzim
a-glicozidaza, thu dwoc chét X1 (CsHi;0s) va chit X2. Thiy phan X2 bing enzim S-glucozidaza, thu duge
ch%t X3 (CeHi206) va quercetin. Metyl héa hoan toan X rdi thily phan san phim ¢6 xiic tic axit, thu dugc
chit X4 (CoH;5Os), chit X5 (CsH,506) va chit X6. Oxi hoa X4 bing HNOs, thu duge chu yéu la axit
(2R,4R)-2,3,4-trimetoxipentandioic, axit meso-2,3-dimetoxibutandioic va axit axetic. Oxi héa XS bang
HNO; tao thanh axit meso-2,3,4-trimetoxipentandioic. Cho biét, X1 ¢6 cAu hinh L, X3 c6 c4u hinh D va X6
tdn tai & mdt can bing xeto - enol.

Xdc dinh (c6 giai thich) cdu tric cua céc chit X1, X2, X3, X4, X5 va X, trong d6 cac hop phin
cacbohidrat dugc biéu dién dudi dang céng thicc Haworth (Havooc).
3. Peptit ty nhién Y ¢6 c4u tric ’Pegtit-Asn—Gly-Pcptitz dé lau trong mdi trudmg kiém nhe thi ¢6 sy gidi phong
amoniac tir dogn mach Asn-Gly. Néu d& 14u thém m¢t thdi gian nira trong didu kién nay thi SO
peptit Y chuyén héa thanh hai peptit méi Y1 va Y2 1a ddng phan cia nhau. Xéc dinh céu /E 2
triic clia c4c peptit Y1 va Y2. Giai thich 2:4 trinh chuyén héa Y thanh Y1 va Y2. Biét cac HoN~ “COOH

I ) e R G i .
doan mach 'Peptit va Peptit’ khdng bj bién ddi trong didu kién trén. F———
Hudmg din chdm
1. a) V& cbng thirc chu tao ciia céc chit A, B, C va D

COOH
Piridoxal - COOH NADPH SO0
NH, — = e OH
HO 2 o 0o HO
A B

H
Tyrosin
W. -Hzo, N H Hzo, H* O/EHO OH- MeO. CHO
S T —_— —
HO HO SAM HOD/
c D Vanillin
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MeO” ~ MeO 3
[ K
COOH HO COOH
1. B/ MeO HI m
2 NH;  meo NH, HO NH;
M

2. Thiy phin X2 bing enzyme f-glucozidaza, thu duge chét X3 (CsH;20s) <6 céu hinh D, do d6 X3 bé'n
nhét 1a f-D-glucopyranoza. X5 (CsH;306) c6 ngudn gbe tir X3, oxi héa bdng HNOs, X5 tao thanh axit

2,3,4-trimetoxipentandioic do d6 X3, X5 la:

HO, HO,

COOH

(0] H OMe o] OH

OH MeO OMe
OMe

OH OOH

3 OH _ == L Me  OMe

axit meso 2,3,4-trimetoxi pentandioic X5

X4 c6 ngudn géc tir X1, c6 chu hinh L, oxi héa X4 béng HNOs, thu dugc chi yéu Ia axit (2R,4R)-2,3,4-
trimetoxipentandioic (T), axit meso-2,3-dimetoxibutandioic va axit axetic nén c6 thé xic dinh dugc lap
thé céc nhém OH va b khung cacbon, cAu tric ciia X1 va X4 hoan toan x4c djnh:

COOH COOH OMe Qo CHO
OMe OMe OH
Meo OMe OMe OH
COOH e Mo OMe :g
axit (2R, 4R)-2,3 4- axit meso CH;
trimetoxipentandioic dimetoxibutandioic X4 X1 L-Rhamnozo

CAu tric cia X tir dudng L-Rhamnozo, mét dudng D-glucozo va quercetin nhur sau:
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Cau triic cia X tir dudng L-Rhamnozo, mét dudng D-glucozo va quercetin nhu sau:

0
OH OH
Chi y: X1 thugc day L nén nhém ~OH hemiaxetal c6 ciu hinh o khi nim i
' ' ‘ nguge chidu véi nhém —CHa,
3. V& cdu triic cia c4c peptit Y1 va Y2. Giai thich qu4 trinh chuyén héa Y thanh Y1 va Y2 :

- H
1Pep/N\¢rb/\’rPep’ ’PW'N N/YP” ‘Pep N’\N/P ep? 4, Pep?
! S Pep
H 30
! Sor J H T \gqj\g
2
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H o H

H O
! O
,N\)L ap? “ 2 !
IPep N/YP"D _— lpep/N N/Ypep — 'PED’N\}\N/\H/Pepz —-—

| N
< \d/( 0 \ﬁt 0
o OH- HO O o

H o o? Ho
T P
Peg ﬂ/ﬁg Y2

Chit y: Néu HS giai thich viéc hinh thanh Y1 bing cich thily phan lién két peptit rdi tao lién két méi thi
khéng cho diém. HS giai thich viéc hinh thanh Y2 bing cach thity phdn nhém amit thi vin cho diém.

Ciu VI (4,0 diém) "
1. Cho c4c hé hrgng tir X: H, Li**, B¥. Ki hiéu niing lugng electron cia mdi hé 1 E,[X] (don vjeV); n

s6 lwgng tir chinh. Két hop 1i thuyét véi thue nghiém, ngudi ta thu duge ddy gié trj ning luong cho mbi
hé nhu sau:

E, E, E;
Day a: B* -340,0 -85,00 -37,77
Diy b: H -13,60 -3,40 -1,51
Diy c: Li”” -122,4 -30,60 -13,60

a) Chi ra quy luét lién hé (dang biéu thirc) gitta E,[X] véi sb lugng tir chinh » trong mdi ddy trén. Tinh

E4[X] cho méi day.

b) Dua vao béang trén, x4c dinh gi4 trj ning lugng ion héa ctia mdi hé. Giai thich.
2. Cho so dd chuyén héa sau:




CH;COOH lodng, ©° * © - T
X5 + X6
CH;COOH lodng, ©° O, t° déc,lenh
Pb,0;

X5 X4

xgl Pheldng yo X9 + X3

Céc chit tir X1 dén X9 déu 12 hgp chit cia chi. Phan {mg nhiét phin X2 tién hanh trong binh kin

khéng chira khéng khi.
a) Xéc djnh cdng thirc phan tir ciia c4e chét tir X1 dén X9 va viét phuong trinh héa hoc cua céc phan mg

Xay ra.

b) Hoa tan hoan toan 0,5 gam Pb30O4 (M, = 685 g-mol™) trong dung djch HI dic, du. Pidu chinh pH
ctia dung dich sau phan {mg v& khoing 4 + 5 rdi chuin ¢ ngay dung dich thu dwoc bing dung dich
Na;S;0;3 0,10 M thi hét ¥ mL. Tinh V.

Huwéng din chdm
1. a) So sanh timg c#p lién nhau hay céch nhau 1 don vj cia s& lugng tir chinh n, thiy qui lut lién he

gitta E,[X] v6i s6 lugng tir chinh n trong m3i day trén la:

E,[X] = Const/n® )

Trong @6 Const 12 hing s6 cia mi day a, b va ¢ riéng r&.
Ap dung quy lut d6, tinh E4[X] cho mdi diy trén:
- Diy a): E,[B*] = -340; E5[B*] = -85,0.

E\[B*] = -340/1 = Const = -340/1 = =340 (eV).
Vay Ey[B*] = -340/4" = 221,25 (eV).
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Tuong ty, ta ¢ véi céc day b) vac).
- Diy b): E\[H] =-13,6 = Const=~13,6/1 =-13,6 (eV).

Viy E(H] =-13,6/4*=-0,85 (eV).
- Déy c): E|[Li*] =-122,4 = Const = -122.4 (eV).
Viy E[Li*] = -122,4/4* = 7,65 (V).

b) Trong méi day trén, hé luong tir chi c6 | electron, trang thai co ban cua hé ¢ cdu hinh 12 1s' (n=1).
Vay, theo dinh nghfa, naing lwong ion héa cia mé; hé d6 la:

LX] =-E[X]
Nén: h[B*]=-E\[B*] = ~(=340) = 340 (V).

h[H] =-E[H] =~(=13,6) = 13,6 (V).

BLi*)=-E[Li*]  =—-(-122,4)= 1224 (eV).

2. a) Céc phuong trinh phén g

X1: Na;[Pb(OH),J; X2: Pb(OH); (hogc PbCO;); X3: PbO,;
X4: PbO; X5: Pb(CH;C00),; X6: Pb(CH;COO);
X7: Ha[Pbly); X8: Pbl,; X9: Pb(NOs),.
Pb + 2NaOH +2H,0 — Nay[Pb(OH),] +H,t
Pb  +CH;COOH loang — Pb(CH3;C0O0); + H,t
Na,[Pb(OH),) +CO, — Na;CO; +Pb(OH),| + H,0
(Thi sinh c6 thé viét X2 la PbCO; hodc hén hop PbCO; gd_Pb_(Q{I)&)‘. 2
Pb(OH);+NaOCl —— Pb0,) + NaCl +Hz;0
Pb(OH); — 5 PbO +H,0
6PbO + 02 — 2Ph0,
Pb; 0,4 + 14HI —— 3H,[PbL) +4H,0 + Iz (hofic I")
Hy[Pbly] —E2==t, pp,| +2HI
3PbO, — Pb;0, +0;

 2Pb304 + 12CH;COOH (djc, néng) —— 6Pb(CH;COO), + 6H;0 + O,
Pb;04 +8CH;COOH (dfc, lanh) —— 2Pb(CH;COO); + Pb(CH;CO0), + 8H,0

PbsO4 +4HNO; (lodng, lanh) —— 2Pb(NO3), + PbO, +2H,0
b) Phan img cila Ph;0, vdi HI:

PbsO4 + 15" + 8H" —— 3[PbL P +4H,0 + 15 (1

I +28,07% — 3+ 5,06 (2)

86 mol Pb3Oq trong 0,5 gam 14 : 7,3.10~ mol.
Tir (1) va (2) = n(S;057) = 1,46.10> mol = V"= 14,6 mL.

HET




