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Cho: H=1;C=12; O = 16; Na = 23; Cl = 35,5; K = 39; Cr = 52; Mn = 55; Fe = 56; Ni = 58; Co = 59,
T(K) = 1(°C) + 273; R = 8,314 J'mol K™ = 0,082 atm-L-mol"-K"!; F = 96500 C-mol'’;
Na = 6,022.10% mol™; 3208 K: KL 1 = %0592 Ig.
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Caul (3.0 diém)
1. O diéu kién chuén, tai 298 K, entanpi ctia cic phan img va entropi cia céc chét nhu sau:

S6 TT Phan ing Phan ng AgH',93 (kJ)
1 2NH; +3N,0 — 4N, + 3H,0 ~ -1011
2 N,O +3H, > N,H;+ H,0 -317
3 2NH; + 1/20; =& N;H4+ H,O -143
4 H, +1/20, - H,0 -286
Chat N,H, H,0 N, 0,
85208 (J/K.mol) 240 66,6 191 205

a) Tlnh entanpi tao thanh Ar H%gg cia NoHi, N>O va NHj.

b) Viét phuong trinh cta phan tmg oxi héa hoan toan (dot chay) hidrazin tao thanh N, va H,O.
Tinh nhiét ding ap (Qp) 6298 K, AG®05 va hiing s& cAn bing K ctia phan tng oxi hoa hidrazin.
¢) Néu hdn hop ban dau gbm 2 mol NH; va 0,5 mol O, thi nhiét ding tich (Q,) ctia phan img (3)
la bao nhiéu?

2. Urani ty nhién chia khoang 99,3% 2 U; 0,7%25U (v& khéi lugng) cling véi luong nhod cc dong vi
phéng xa 14 sin phim phén 14 clia céc ddng vi trén, nhu *Ra , 21%Po, ... Mot mAu quing urani c6 khdi
luong 10 kg Iy tir mé Néng Son (Quang Nam) c6 hoat d0 phéng xa ctia *2Ra bing 7,51.10° Bg.

a) Hoat d6 phong xa cia 22U, 29Po va 23U trong mAu quing néi trén béng bao nhiéu? Cho

rang c6 can bang thé ki gifta cac ddng vi phong xa khéi dAu cac ho phong xa tu nhién va céc con
chau ciia chung. Cho chu ki ban ré ctia 22U béng 4,47.10° nim, ctia 2 Ra bing 1620 nim, cia

2°U bang 7,038.10% nam (1 nam c6 365 ngay).

b) Udc tinh trung binh cho rang su phan hach 1 kg 55 sinh ra 6,55.10" kJ. Tinh xem trong
bao nhiéu kg quéng urani néi trén chira mot luong U ¢6 su phén hach téa ra nang luong bing
1,82.10° kWh.
Cau II (3,0 diém)
1. Nam 1976, J.L. Clark ngudi My phét minh ra dang pin uét c6 stic dién dong Et kha 6 bn dinh
cd 1,434 V, ngay nay dugc sir dung trong cac thiét bi dién tir. Dya trén nguyén tic chung, thiét
lap mot pin gdm mdt cuc hdn hdng (amalgam) Zn 10% nhing trong dung dich bio hoa cla
ZnS04.7H,0; dién cuc con lai tao 1ap boi HgySO4 va Hg()). T cac dit kign dd cho hay:
a) Thiét 1ap so dd pin Clark, chi & catot va anot. Viét cic phuong trinh phan tng x4y ra trén
cac dién cuc va phan tmg téng cOng xay ra trong pin.
b) Tinh nhi¢t phén tng theo kJ & 25°C.
¢) Dua vao céc s liéu tinh toan thu dugc, nhén xét vé& hudng clia phan tmg xay ra trong pin.
Cho biét, stc dién dong Et dugc tinh theo bidu thirc sau:
Er (V) =1,4328 - 0,00119(T - 288) - 0,000007(T - 288)>

2. a) Sir dung cac ban phan ting va thé dién cuc chuén duéi day dbi voi nguyén b clo dé tinh tich sd
ion ctia nude (Ky):

ClO4 + H,O +2e — ClO5 +20H E°=037V

Clos + 2H" +2¢ — ClO5 +H,0 E°=120V.
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b) Kali dicromat 12 mét trong nhitng tac nhén tao két taa, dugc st dung rong r3i. Nhitng cén béng
duéi day duge thiét 14p trong dung dich nuéc cua crom(VI):
HCrO; +H,0 == CrO¢ +H;0" pK;=6,50

JHCrO, = Cn0; +H0 pK>=-1,36

B0 qua céc can bang khéc lién quan dén crom. Gia str tht ca hé s6 hoat do ddu bang 1 (nghia la co
thé si dung ndng d dé tinh hing s6 cén bang).
Dung két qua tich sb ion ctia nude (Ky) tinh duoc & ¥ a), tinh hing s6 cin bing cia cac phan (mg
dudi day:

Cro# + H,0 == HCtO4 +OH (1)

Cr,07 +20H — 2Cr04F + H,O Q)

Trong trudmg hop khéng tinh dugc Ky cia nuée & a), 18y Ky =1,0.10" dé tinh.
¢) Tich sé tan cta BaCrO4 12K, =1, 210™. BaCr,0; tan d& dang trong nudc. Cén bing cua
phan tmg (2) s& chuyén doi theo chiéu nao khi thém cac t4c nhan sau vao dung dich tuong a6i
dam dic cta KoCry0Oq?
i i) KOH; ii) HCl; iii) BaCly; iv) HyO.
Cau Il (3,5 diem)
1. Cho phan ung phén huy ozon dphakhi: 20, LN 30, *)
Phan ting nay dugc xem nhur tuan theo co ché sau:
M+o3——k‘ﬂ—>o2 o+M (D
-1
0+0;—2520, 2)
(J day M 1a phén tir khi tro nao d6 cb kha nang trao dbi nang lugng vdi ozon khi va cham, trong
khi ban than n6 khong d5i. Biét ring toc d0 phan (g (2) 16n hon rat nhi€u so v6i toc d6 phan
ung thuén va toc do phan ung pghich trong cén bang (1) (n>> v vav>> vi).
a) Co thé 4p dung nguyén li nong d6 6n dinh doi véi nguyén tr O dugc khong? Tai sao?
b) Xac dinh bicu thirc vén toc phéan ng (*) va biéu dien hang sb thc 6 phan g tong quat (k)
theo céc hang so toc dd thanh phan.
2) Dung dich X gom FeSO4 2,102 M, MnSO, 4.102 M, H,SO; 1 M. Cho 1 mL dung dich Br; 2.10°M
vio 1 mL dung dich X, thu dugc dung dich Y. Thém dan 2 mL dung dich AgNOs 0,2 M vao dung dich
Y thu giuqc dung dich Z.
a) Vi€t cac phuong trinh phan {ing xay ra va md ta cac hién tugng kém theo.
b) Tinh nong d9 can bang cha cac ion trong dung dich Z.

. 0 — . o = . 50 = .

Cho- EBI’Z J2Br - 1,085 V s EFC:H /Fez+ - 0,771 V ° EMHOZ,H+ /Mn2+ 1,23 V s
Ko agnr = 10723, Coi H,SO4 phan i hoan toan.

Cau IV (4,0 diém)

1. Dbi véi nguyén tir H va nhiing ion chi c6 1 electron thi ning luong cia electron dugc xac
2

dinh theo biéu thic: E, = EH—ZT, i By = - 2,178.10"% T va Z la s6 hiéu nguyén tir, n I sb
n

lwong tir chinh.
Xac dinh niing lugng ion hoa theo KkJ/mol ctia nguyén tir H va nhimg ion mot electron sau:
a) H; b) He'; ¢) Li*%; d) e) Fe”"

Gigi thich sy bién thién cia cée gié trj nang luong ion héa hi di tix nguyén tix H dén ion Fe®".
2. Mot nguyén tir & trang thai co ban cé phén 16p electron ngoai cung 1a 2p2. Céch bidu dién nao
duéi day cia hai electron ndy 13 ¢Gng?
m=-1 0 +1 m=-1 0 +1 m=-1 0 +1 m=-1 0 +1 m=-1_0 +1

a)%‘# b)f A C)T \ d)?4 \ e) LY Y

3. Electron cudi cling trong nguyén & A co cac sb lugng th n =2, m = -1; mg = +1/2. Sb
electron doc than cua nguyén to X & trang thai co ban thude phan 16p 4d hodc 5s ciing biang sO
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e}ectron ddc than cta A. C6 bao nhiéu nguyén t8 X thoa man di kién trén, d6 1a nhitng nguyén
t6 ndo (c6 thé sir dung bang tudin hoan cac nguyén t hoa hoc dé tra 16i)? . )

Electron cta ion He' & trang thai kich thich c6 gid tri s& lugng tir chinh bang so lugng tir
phu ctia phéan 1op chira electron dgc than cla nguyén t6 X. Nang lugng cta electron nay ¢ He"
b?ing ning luong cta electron & trang théi co ban cua nguyén t H. Xac dinh chinh x4c nguyén
to X.

4. Ion C%" tdn tai trong mot s hop chét, vi du CaCy.

a) Viét cAu hinh electron cia phan ttt C, vaion C2-theo li thuyét MO.

b) So sanh d6 bén lién két, d6 dai lién két cia C,vaion C3~. Gii thich.

¢) So sanh nang lugng ion hoa thi nhét (;) ctia C,, Cg“ va nguyén tir C. Giai thich.

Cau'V (3,0 diém)

1. a) Thuc nghiém d& xac nhén tinh din dién tbt ctia bac (Ag), ddng (Cu) va vang (Au). Dya
vao cAu tao nguyén tir, giai thich két qua do.

b) Thuc t&, c6 thé diing cac kim loai nhém IA vao vige dAn dién dugc khong? Tai sao?

2. Mot hop kim gdm Cr, Fe, Co va Ni. Ngudi ta phén tich ham luong cac kim loai trong mau
hop kim theo quy trinh sau. Cén 1,40 gam hop kim, hoa tan hét vao dung dich‘HNOg dic, nong,
roi thém NaOH du vao thu duge dung dich A va két tua B. Loc tach két tua, rdi thém dung dich
H,0, du vao dung dich nudc lgc, cb can. Lay chét rin thu dugc hoa tan hoan toan trong dung
dich H,SO, logng. Thém mot lugng du KI vao dung dich vira thu dugc. Sau khi phan ng xay
ra hoan toan, chudn dd luong I, sinh ra bang dung dich Na;S;0; 0,2 M thay ton hét 3(),0 mL.
Két tia B dugc khudy déu trong dung dich NH; du t61 phan ing hoan toan, thu dugc ket tua C
va dung dich D. Nung két tua C trong khong khi & 400°C dén khdi luvong khong doi thi thu
dugc 0,96 g chét rén E. Thém lugng du KOH va ;8,05 vao dung dich D, dun néng {61 phan
{rng hoan toan thi thu dugc mét oxit mau den F c6 khéi lugng 0,81 gam va dung dich G. Hoa
tan hét 0,81 gam chét F trong dung dich HNOs3, thu duge dung dich H va 100,8 mL khi khong
mau I (diéu kién tiéu chuén). )

Viét cac phuong trinh phan (g xay ra va xéc dinh % vé khbi lugng cac nguyén to trong
mAu hop kim trén.

Cau VI (3,5 diém)

Nong @ dudng trong mau c6 thé duogc xéac dinh bang phwong phap Hagedorn - Jensen.
Phuong phap ndy dya vao phan umg cua Nas[Fe(CN)s] oxi hoa glucozo thanh axit gluconic. Qui
trinh phén tich nhu sau: Liy 0,20 mL m&u mau cho vao binh tam gidc, thém 5,00 mL dung dich
Nas[Fe(CN)g] (natri hexaxiano ferat (III)) 4,012 mmol/L 1di dun cach thity, thu duge dung dich A.
Thém l4n luot cac dung dich KI du, ZnCl, du va CH;COOH véao dung dich A. Sau khi cc phan Gng

2 S

xay ra hoan toan, lugng I, sinh ra duge chuén dj bang dung dich Na;S;03 4,00 mmol/L. Gia thiét
ring cc thanh phén khéc trong méu khong anh huong dén két qua thi nghiém.
a) Viét cac phuong trinh phéan img xay ra theo qui trinh trén.
b) Tai sao khong thé dung cac mubi sit(Ill) khac nhu FeCls, Fe(NO3)s,... dé thay cho mudi
phtic Nas[Fe(CN)e] trong thi nghiém trén. Cho biét pH ctia mau 13 7,4.
¢) Tinh hiing sé can biing cia phan tmg:2[Fe(CN), | +31" 2 2[Fe(CN), ] +1;, tir do cho
biét vai trdo ctia ZnCl, trong quy trinh trén.
d) Tinh ndng 4% (mg/mL) ciia glucozo ¢4 trong mau méu, biét ring phép chuéin d6 can 3,28 mL dung
dich NayS,0; d dat téi diém tuong duong.

Cho biét: EZ,. ..=0,771 V; £}, =0,5355V

Fe]+ /Fe2+

Cac phirc [Fe(CN)g] va [Fe(CN)s]*" ¢6 héing sb bén tdng cong 1an luot 1a 10* va 10%,
HET

* Thi sinh khong duwoc si dung tai liéu;
* Can bi coi thi khong gidi thich gi thém.
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