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Cau | (4,0 diém)
1. Trong co thé khi Oxygen duoc dan truyén 1a do kha nang lién két cia oxygen voi hong cau
trong mau theo can bang sau: HbH'(aq) + O, (aq) —— HbO, (aq) + H*(aq) (1)
D6 pH ctia mau ngudi binh thudng duoc kiém soat chit ché trong khoang 7,35 — 7,45.
a. Dua vao can bang trén, giai thich vi sao viéc kiém soat pH ctia mau ngudi lai quan trong.

‘ b. f)iéu gi s& xay ra v6i kha nang van chuyén oxygen cua hong
cau n@:u mau tré nén q~ué acid (mdt tinh trang nguy hi€ém duoc goi
la nhiém toan hay nhiém ddc acid)?

c. Giai thich vi sao khi chinh phuc cac dinh nui cao, cac van
dong vién thuong mang theo binh dudng khi? (Hinh bén)

Hinh. Vin dong vién mang theo binh dudng khi khi leo nii

d. Carbon monoxide sé& thay thé oxygen trong hemoglobin da bi oxi h6a ho theo phan tng:
HbO,(aq) + CO(aq) —=HbCO(aq) + O,(aq) (2)

Tai nhiét do trung binh trong co thé, hang s6 can bang cua phan mg trén 1a K¢ =170.
Gia sir mot hdn hop khong khi bi 6 nhidm carbon monoxide & mirc 0,1% (theo thé tich). Coi
khong khi chtra 20,0% oxygen vé thé tich; ti 1& oxygen va carbon monoxide hoa tan trong mau
gidng véi ti 1& cna ching trong khong khi. Cho biét ti 18 HbCO so véi HbO, trong mau la bao
nhi€u. Em c6 nhan xét gi vé tinh doc cta khi CO?
2. Tién hanh thi nghiém theo cac budc sau :
- Buée 1: Chuan bi ba miu phan bon hoa hoc: (NH,),SO,, KCI va Ca(H,PO,),. Léy mdi loai mot
it (bang hat ngd) vao timg 6ng nghiém. Cho vao mdi éng nghiém 4 — 5 mL nudc cit va lac nhe
6ng nghiém cho dén khi ba mau phan bén tan hét va danh sé thir tw (NH,),SO, 1a miu (1), KCI 1a
mau (2) va Ca(H,PO,); 1a mau (3).
- Bu’(rc 2: Lay khoang 2 mL dung dich médi loai mau phan bon vira pha ché vao timg 6ng nghiém. Cho
vao mdi 6ng nghiém 1 mL dung dich NaOH 0,1M réi dun néng nhe. Quan sat hién tuong timg 6ng
nghiém.
- Buéce 3: Lay khoang 2 mL dung dich mdi loai mau phan bén ctia phan con lai vao timg ong
nghiém. Cho vao mdi 6ng nghiém vai giot dung dich AgNO; 0,1M. Quan sat hién tuong timg 6ng
nghiém.
Hay cho biét cdc nhan dinh sau 1a Pung hay Sai?
(a) O budc 2, ng nghiém chita mau (1) ¢6 khi mui khai bay ra.
(b) O budc 2, dng nghiém chira mau (2) khong c6 hién tugng gi.
(c) O budc 2, 6ng nghiém chira miu (3) co két tia vang.
(d) O budc 3, dng nghiém chira mau (1) c6 két tia trang.
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(e) O budc 3, 6ng nghiém chira miu (2) c6 két tua trang.

(g) O budc 3, dng nghiém chira mau (3) c6 két tia vang.

3. Ammonia c6 nhiéu tng dung quan trong nhu san xuat phan dam, nitric acid, lam dung mai.
Hién nay nguoi ta san xuit ammonia bang cach chuyén hoa cé xtc tac mot hdn hop gom khong
khi, hoi nudc va khi methane (thanh phan chinh ctia khi thién nhién) theo quy trinh Haber.

Phan tng diéu ché Hy: CH, (g) + 2H,0 (g) —~"—> CO,(g) +4H, (@) (1)

Phan tmg loai O, dé thu N,: CH, (g) + 20, (g) —— CO, (g) + 2H,0 (g)  (2)
Phan tmg tong hop NHs: N, (9) + 3H, (9) <:> 2NH; (9) A Hoe=-92k] (3)

Phan tng (1) 1a phan tng thu nhiét manh. Luong nhiét ndy dugc cung cap tir qué trinh dt chay
hoan toan khi methane theo phuong trinh hoéa hoc (2). Xét cac phan ung ¢ di€u kién chuan va
hi€u suat chuyén hda cua methane 1a 100%. Biét 80% lugng nhiét téa ra tir phan ung (2) duoc
cung cap cho phan tmg (1) va cac gia trj nhiét tao thanh (A Hg%) ctia cac chat ¢ diéu kién chuan
duoc cho trong bang sau:

Chat CH, (g) CO, (g) H,0 (2)
(A HZ; (kJ.mol™) -74,6 -393,5 -241,8

a. Dé san xuét dugc 0,6 tan khi hydrogen trong giai doan trén can dung m tin khi methane va
thai ra moi truong V m® khi carbon dioxide (¢ diéu kién chuan). Tinh m va V.
b. Bé tang hiéu suat phan ung tong hgp ammonia can tac dong vao can bang (3) nhiing yéu té nao?
Cau Il (4,0 diém)
1. Calcium nitrate tetrahydrate [Ca(NO3),.4H,0] dugc diéu ché bang cach xir Iy da voi bang nitric
acid.
a. Viét phuong trinh hoa hoc cta qua trinh diéu ché calcium nitratre tetrahydrate.
b. Bé,sén xudt 1 té}n Calcium nitrate tetrahydrate can bao nhiéu khéi lugng (kg) da voi (chira
1% tap chat tro) va khoi lugng (kg) dung dich HNO3 68%7?
C. Khi nung nong 1,18 gam Calcium nitrate tetrahydrate cho dén nhiét d6 trén 520°C, thu
duoc 0,28 gam chat ran. Viét phuong trinh hoa hoc ctia phan tng phan huy nay.
Calcium hydroxyl-apatite [Cayo(PO4)s(OH).] duoc tng dung dé tai tao xuong hoic dung lam
thuoc phong ngira, chita trj thiéu calcium va loang xuong. Calcium hydroxyl-apatite c6 thé dugc
tong hop tir phan ing cua Calcium nitrate tetrahydrate v6i diamonium hydrophosphate va diéu
chinh pH = 9-10 bang dung dich ammonia.
d. Viét phuong trinh héa hoc ciia qua trinh diéu ché Calcium hydroxyl-apatite trén.
e. Néu sir dung 1,18 gam Calcium nitrate tetrahydrate cho phan ting trén, tinh khéi lugng toi
da Calcium hydroxyl-apatite thu dugc.
2. Cho chat X ¢6 cong thuc 1a H,C,0, va ¢ tén goi 1a oxalic acid.
a. Hoa tan 3,76 gam FeCl,.4H,0 vao luong du dung dich X. Sau phan tng thu dugc két tia
Y vang nau, c6 khoi lugng 2,88 gam. Biét phuong trinh héa hoc dién ra trong qua trinh nay la:
FeCl,.4H,0 + H,C,0,— Y| + 2H,0 + 2HCI
Khi nung nong Y dén 200°C, théy khoi lugng giam 20% thu dugc chét rin khan Z. Xac dinh
cong thirc ciia Y, Z va tinh hi¢u suat phan ting tao thanh Y.
b. Trong phong thi nghiém, tinh thé X.2H,0 duoc sir dung dé pha dung dich chuén. Dung dich
nay duoc dung cho viéc xac dinh nong d6 cua mot dung dich khac. Tinh khoi lwong tinh thé X.2H,0
(chtra 0,5% tap chat tro) can thiét dé€ pha ché dugc 100,0 mL dung dich X nong do 0,1M.
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c. bé xac dinh né)ng d6 dung dich KMnO, theo X, nguoi ta tién hanh céac budce sau:

Buwée 1: Cho 10,0 mL dung dich X néng dd 0,1M vao binh tam giac thé tich 250 mL, sau d6
thém vao lugng du dung dich H,SO, loang.

Buérc 2: Pun dung dich trong binh dén khoang 80 - 90°C.

Bu"é’c 3: Thém vao binh ting giot dung dich KMnQOy, déng thoi 1ic déu cho t6i khi xuét hién
mau hong nhat bén viing trong 30 giay thi dung lai.
Két qua cta 3 1an chuan d6 nhu sau:
Lan chuan do Lan 1 Lan 2 Lén 3
Thé tich dung dich KMnO, di dung (mL) 5,6 54 5,5

Cho phuong trinh hoa hoc xay ra trong qua trinh chuan do:

H,C,0, + KMnO, + H,SO, — K,SO, + MnSO, + CO, + H,O
Xac dinh ndng d6 dung dich KMnO, trong thi nghiém (coi cac phan tng xay ra hoan toan va vira du).
Cau 111 (5,0 diém)
1. Khi SO, dugc tach ra khoi khi thai ciia nha may nhiét dién bréng cach cho khi thai 101 qua dung
dich puyén ph}h calcium carbonate hodc calcium hydroxide. K&t qua la toan bo SO, da bi hap thu
chuyén hoa hét thanh thach cao (CaS0O,4.2H,0).
Xir 1y theo phuong phéap nay, loai bo duge 90% SO, va thu dugc thach cao thwong pham chira
CaS0,.2H,0 c6 ham lugng 90%. Biét rang luu lwong khi thai 1a 8,5.10° m*/gior (25°C va 1 bar) chira
0,2% SO, theo thé tich. qGié st SO, kh(:)ng (iuqc tach ra khoi khi thai va dugc phén tan vao 5000 m®
nudc 1ong trong khi quyén sau do chuyén hét thanh sulfuric acid. Coi cac khi 1a khi i tudong.

a. Viét cac phuong trinh phan tng xay ra.

b. Tinh khéi lugng calcium carbonate da dung va khéi lugng thach cao thuong pham thu
dugc trong mot ngay.

c. Tinh pH cuia khi quyén.

d. Sy phun trao nui h"rq thuong kem theo mot lugng khi SO, chuyén vao 1§h6ng khi. Sau mdt
dot phun trao nui Itra, tri s0 ,pH‘ cua nudc mua do dugc bang 3,2. Hay tinh nong d¢ cua sulfuric
acid trong nudc mua, gia thiét rang sy acid hoa chi do sulfuric acid.

Biét HSO, ¢6 K, 1a 10,
2. “Tai khi” 12 mot thiét bi an toan quan trong trong xe 6 0, thuong chira 50 gam sodium azide

(NaNj3). Khi ¢6 va cham manh xay ra, sodium azide bi phan huy rat nhanh de giai phong khi
nitrogen, lam tai bi phong 1én rat nhanh, gitp han ché chan thuong cho ngudi ngdi trong xe.

a. Viét phan ung phan hity sodium azide.

b. Thé tich khi nitrogen giai phong ra khi phan huy sodium azide trong “ti khi” ¢ diéu kién
thudng (20°C va 1 bar) 13 V dm®. Tim V? Biét ¢ diéu kién thuong 1 mol chét khi chiém thé tich
1a 24 lit).

3. Ammophos la mot loai phan bon hoéa hoc dang dugc su dung rong rai trong nong nghiép.
Ammophos dugc san xuét trong cong nghiép tir quang phosphorite (chira 85,25% Cag(PO,),, con
lai 1a tap chat tro), H,SO, dic va NHs;. Phuong phap san xuat ndy gom 2 giai doan: tao
phosphoric acid va tao monoammonium phosphate (MAP), diammoniumphosphate (DAP) thu
dugc phan ammophos c6 cong thirc dang xXNH4H,PO4.y(NH,),HPO,.

Pé san xudt mot mé phan ammophos, ngudi ta cho vao 16 1 tdn quing phosphorite & trén, mot
luong H,SO, dac can thiét sau do dung mdt luong vira da NH; 1a 149,6 kg. Biét cac phan ung
déu dat hiéu suét 100%.

Trang 3/5



a. Viét cac phan tmg hoa hoc xay ra trong qua trinh san xuat phan amophos.
b. Tinh ham Iugng dam cua loai phan ammophos noéi trén.
Cau IV (4,0 diém)
1. Rutin 13 hop chit hitu co c6 trong nu hoa hoe, n6 c¢é tac dung lam bén cimg thanh mach, chéng
co thit, lam giam cac chung suy giam tinh mach, )
giam cholesterol trong méau, chéng viém cau than. OH
Mot mau hoa hoe duoc xac dinh c6 ham lugng rutin H
la 26,0%. Rutin c6 cong thuc cAu tao nhu hinh bén.
Biét d¢ tan cua rutin trong nudc ¢ 100°C va 25°C lan

O
lwot 1 5,2 g/L va 0,125 g/L. e D e
a. Xac dinh cong thirc phan tir ctia rutin va giai o @/ oo
i : ) . . OH

thich tai sao rutin lai tan dugc trong nudc? OH OM on
b. Tinh thé tich nuéc tdi thiéu & chiét duoc _
luwong rutin cé trong 200 gam hoa hoe? ‘ ru@
¢. Gia thiét rang toan bd luong rutin trong hoa (Me 1a nhom -CHs)
hoe di tan vao nuéc khi chiét. LAm nguodi dung dich chiét 200 gam hoa hoe & trén tir 100°C
xudng 25°C thi thu dugc bao nhiéu gam rutin két tinh?

2. Hydrocarbon X mach hé phan tir chi chtra lién két don hodc lién két doi. Phuong trinh nhiét
hoéa hoc ctia phan img d6t chay X nhu sau:
o2 (@) + T 20,(9) 10O, (9) +(1+1-KH,0(Q)  AI =-18520)

Trong d6 n 1a s6 nguyén tir carbon va k 1a s6 lién két d6i C=C trong X.
Xac dinh cong thirc phén tir, cong thirc ciu tao ciia X va goi tén X biét rang nang luong céc lién
két nhu sau:
Lién két 0=0 | H-O | C-H | C=0 | C=C | C-C
Ning lugng lién két Ey(kJ.mol™) 498 | 467 | 413 | 799 | 611 | 414
3. Poly(vinyl chloride) (PVC) la mot chit déo ¢ tinh cach dién t6t, khong thadm nude, bén véi
acid vi vay noé duoc dung dé san xuat vat lidu cach dién, ong dan nudc.... Hién nay, trong cong
nghiép san xuat PVC nguoi ta di tir nguyén li€u 1a khi ethylene va chlorine. Quy trinh san xuat
duoc thuc hién theo chu trinh khép kin hodc tich hgp cac phuong phap d€ nang cao hi¢u suat, ha
gia thanh san pham, dong thoi giam thiéu 6 nhiém moéi trudng. Dudi day 14 hai so dd dugc dung
de tong hop ra vinyl chloride 1am nguyén li€u tong hop ra chat déo PVC.

| Cil=Cll,_ O ey Ci<Cl-Cl
— I

i + 0,/ l

Sordo (a)

e —
cl, HCI

Sor do (b) C,H,
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a. Viét cac phuong trinh phan Gmg biéu dién so d6 san xuét trén va phan tmg tong hop ra PVC.
b. Cho biét so dd nao 1a tich hop cac phuwong phéap san xuét vinyl chloride? So dd nao thai san
pham phuy ra mi trudng?
c. Pé san xuit 1,0 tin PVC theo so dd [a] voi hiéu suat chung cta toan bd qua trinh 1a 90% can
bao nhiéu kg ethylene?
Cau V (3,0 diém)
1. Hinh v€ bén dudi mo ta thi nghiém benzene tac — ‘
dung véi bromine. Hay tra 101 cau hoi dudi day: - A\ o Ong din

a. Chat ran Y co trong binh cdu c¢6 tén la = -
gi? Poéng vai tro gi trong phan Ung gitia
benzene v§i bromine?

b. Khi X 1a khi gi? Viét phuong trinh tao ra
khi X.

c. Ong sinh han c6 tac dung lam lanh dé
cac chit (0 trang thai long trong diéu kién
thuong) dang hoa hoi, di ngang qua 6ng s&
ngung tu va quay tré lai binh cau thay vi thoat

12;”

C6H6
vi Br2

Chit
ran ¥

Dung dich
E NaOH

ra theo ong dan khi X. Pé dam bao tac dung Z

d6 ciia dng sinh han, hiy cho biét nudc lam ' :
nguoi di vao ong theo dau so (1) hay dau s6 (2) /2 —
trén hinh vé€. Vi sao?
d. Nép Z day binh chira dung dich NaOH c6 diém gi sai? Vi sao?
e. Vai tro cta dung dich NaOH 1a gi? C6 thé thay bang dung dich Ca(OH), duoc khong?
2. Stilbene 1a hydrocarbon thom c6 cong thitc phan tir Cy4Hjp, phan tir c6 hai vong benzene
khong ¢6 chung cac nguyén tir carbon. Stilbene tac dung dugc vdi bromine trong nuée tao ra dan
xuat dibromo, tac dung véi HCI trong diéu kién thich hop tao thanh dan xuat monochloro duy
nhat.
a. Biéu dién cong thirc co thé c6 cua stilbene va viét cac phuong trinh h6éa hoc minh hoa.
b. Cho stilbene tac dung vai dung dich KMnO, ¢ nhiét d6 thuong, dung dich KMnO,/H,SO,
khi dun noéng. Viét phuong trinh hoa hoc xay ra.

Cho biét:

* Nguyén ti# khéi(amu): H: 1; C: 12; N: 14; O: 16; Na: 23; S: 32; Cl: 35,5 ; P: 31; K: 39; Ca:
40; Br: 80; Cu: 64; Fe: 56; Mg: 24, Mn: 55

* Ki hiéu trang thdi: s: ran; |: 16ng; g: chdt khi (hoi); aq: chdt tan trong niéc (dung dich).

* Thi sinh khong sw dung bdang hé thong tudn hoan cdc nguyén to hod hoc.

Ho tén va chit ki cua can bd coi thi so 1: Ho tén va chir ki cua can bd coi thi s 2:
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