Cau 1 (2,5 diém): C4u tao nguyén tir, phan &ng hat nhan, dinh luit tuan hoan

1. Cho céc qua trinh sau:

N2@ — 2N AH1=941 kJ.mol-1
No@ — Not + e AH>=1501 kJ.mol-1
Ng — N@g +e AH3=1402 kJ.mol-1

a) Trong mdt binh kin chi chira N, duogc chiéu birc xa véi bude séng A= 22 nm. Hiy cho biét dang ton tai
clia nitrogen trong binh sau khi chiéu xa. Giai thich.
b) Hay tim budc séng (nm) cia photon sao cho trong binh chira N chi chira nguyén tir N.

2. Hai nha héa hoc Allred va Rochow da dé nghi cong thirc tinh do am dién nhu sau:

X = 0,359ﬂ + 0,744
r2

Vi y 1a dd am dién, Z* 1a dién tich hiéu dung tinh theo Slater ddi véi 16p ngoai cung va r 1a ban kinh cong
héa tri (A).
a) Hay tinh d6 4m dién cta Nitrogen, Oxygen va Flourine, biét ban kinh cong héa tri twong tmg 1a 75; 73;
72 (pm)
b) Hay néu xu hudng bién thién d6 am dién cua N, O, F d3 tinh theo Allred va Rochow. Giai thich xu
hudng nay, tir d6 rat ra nhan xét vé xu hudng bién thién d6 4m dién ctia 3 nguyén tir trén theo thang do cua
Pauling va thang do cta hai nha hda hoc nay.
3.
a) Hay giai thich vi sao **C la phan rd £~ con 1°C 1a phong xa ™+
b) Trong khao cé, nguoi ta dung déng vi ¥C (14 /2 = 5730 nam) dé xac dinh cac mau vat hitu co bi chét
trong khoang cach day 500 dén 50.000 nam. Giai thich vi sao c6 thé 1am nhu vay.
¢) Trong hanh trinh du lich bang du thuyén vao nim 2016, Ana va nhom ban d3 nhit dugc 1 chai thay tinh
bén trong ¢6 2 manh gd thudn dai véi hoa van tinh xdo va cac ky tu ky quai, ho rat to mo nén di tim dén
trung tdm khéo c6 dé nho gitp d&. Sau mot tudn nghién ciru vé hoa van va ky tu cac nha khao c6 di nhan
dinh mau vat c6 thé c6 khoang hon 13.400 nam vé trude, nhung dé co co s viing chic cac nha khao c6 da
thuc hién thi nghiém do hoat d6 phong xa ctia mau va ghi nhan duoc hoat d6 phong xa ciia mau 1a 48 Bg/kg
C, biét hoat ¢ phong xa ctia **C trong co thé sdng 1a 224 Bq/kg C. Hiy tinh tudi cia miu gb.
Cau 2 (2,5 diém): C4u tao phan ti, tinh thé.
1. Cho céc phan tir sau : CN, N2, NO
a) Hay viét cau hinh electron caa 3 phan tu trén va tinh bac lién két caa chang.
b) Hay sip xép gi4 tri nang luong ion hda ciia cac phan tir trén theo chiéu ting dan. Giai thich.
¢) CN va NO ¢4 thé tao ra 2 ion ding dién tir voi Na. Hay viét cong thirc caa 2 ion d6. Khi 2 ion d6 bi phé
v lién két s& hinh thanh nguyén tir va ion don nguyén tir nao. Giai thich

2. Hay giai thich



a) Vi sao kim loai din dién t6t con phi kim thi khong va chit ban dan tinh khiét c6 d6 dan dién trung binh
b) Vi sao LiCl tan nhiéu trong ethanol hon trong nudc.

¢) Giai thich vi sao nitrogen va photphorus thudc ciing nhom VA trong bang tuan hoan nhung HNO3 ¢6
tinh axit manh hon H3PO4

3. Helium 12 mot khi hiém rat kém hoat dong hoa hoc nhung trong diéu kién dic biét n6 co thé tao ra hop
chat X véi Sodium. Qua nghién ciru, nguoi ta biét cau tric X nhu sau: cac nguyén tir He tao thanh hé 1ap
phuong tam dién, Na chiém tit ca cac hoc tir dién va do dai 6 mang co s 12 3,95 A%, Tinh khdi lugng riéng
ctia X (g/cm®) biét Mue = 4g/mol va Mna = 23g/mol.

Cau 3 (2,5 diém): Nhiét hoa hoc va can bang trong pha khi.

1. O diéu kién ban dau 300K va 100 atm, khi Chlorine duoc coi 1a khi 1i trong. Gidn nd 1 mol khi Cl, &
diéu kién d6 dén ap suat cudi 13 latm. Trong qué trinh gidn né d6 4p sut ngoai ludén duogc gitr khong ddi
1a 1 atm. Két qua cua sy gidn né d6 1a khi clo duwoc 1am lanh dén 239K (d6 ciing 13 diém soi thong thuong
ctia Clz 16ng), thay ¢ 0,1mol Cl, 1ong duge ngung tu.

O diém s6i thong thuong, enthalpy hoa hoi ctia Cl2 16ng bang 20,42kJ.mol™, nhiét dung mol ctia Clp khi &
diéu kién dang tich 1a Cy = 28,66J.K*mol™ va ti trong ctia Cl, 1ong 1a 1,56 ciing tai 239K. Gia thiét nhiét
dung mol & diéu kién dang ap cta Clag) 1a Cy=Cy+R. Biét latm = 1,01325.10°Pa. R = 8,314510J.K~.mol*
= 0,0820584L.atm.K*.mol™.

Hay tinh bién thién ndi nang va bién thién entropy ctia hé trong cac bién d6i mé ta & trén.

2. biéu kién dau cho phan tmg: 3 H2 + N2 5 2 NHz 12 no(Hz2) = no(N2), no(NHs) = 0. G 400 °C hang sb
can bang Kp ctia phan tng 13 1,60-107%,

a) Xay dyung biéu thirc lién hé giita phan mol ciia amoniac x(NHs) va Kp bing dai lwong ti s6 phan tng y,
dugc dinh nghia 1a ti s6 giita lugng amoniac sinh ra va hai lan nong d¢ dau ctia chat phan tng , y =
N(NHz3)/2no hay n..(NHs) = 2yno.

b) Tinh 4p suat (bar) dé & do6 ap suit riéng phan caa NHs chiém 11.11% ép suat chung.

Cau 4 (2,5 diém): Pong hoa hoc.

1. Cho phan ung: 2 NO2 (k) 2NO (k) + O2(K).

M&i duong cong trong hinh bén biéu thi sy thay d6i ndng do ctia mot chat theo thoi gian. Pudng nao tng
vé6i su phu thudc ndng d6 oxi vao thoi gian? Vi sao?
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2. Vao nam 1824 nha hoa hoc Ptrc Friedrich Wohler d3 diéu ché ure tir amonixianat béng cach nhiét
phan:
NH4OCN — H2NCONH:
Hon 150 nim sau phan tng da duoc nghién ciru cin than hon bang cac phuong phap dong hoc. Cac dit
kién cho dudi day s& cho biét thoi gian phan tng. Thi nghiém bat dau tir lac hoa tan 30,0g amonixianat
trong 1,00 lit nudc.
t (ph) ‘0‘20‘50‘65‘150
Mure () ’ 0 ‘ 9,40 ‘ 15,9 ‘ 17,9 ‘ 23,2

a) Tinh nong d6 ctia amonixianat ¢ tirng thoi diém trén

b) Ching minh phan tmg 13 bac 2 va tinh hang s tc do k.
¢) Khéi lwong ctia amonixianat con lai 1a bao nhiéu sau 30 phit.
Cau 5 (2,5 diém): Can bang acid — base, can biang hep chat it tan.
1. Lugng canxi trong miu c6 thé dugc xac dinh béi cach sau:

Budce 1: Thém mot vai giot chi thi metyl dé vao dung dich mau d3 duoc axit hoa va sau d6 1a tron
v6i dung dich NaxCo04.

Budc 2: Thém ure (NH2)2CO va dun soi dung dich dén khi chi thi chuyén sang mau vang (viéc nay
mat 15 phut). Két tia CaC204 xuat hién.

Budce 3: Dung dich nong dugc loc va két tia CaC20; dugce rira béng nudc lanh dé loai bo lugng du
ion C2047",

Budc 4: Chat ran khong tan CaC204 dugc hoa tan vao dung dich H2SO40,1M dé sinh ra ion Ca?*
va H2C204. Dung dich H2C204 duoc chuan do v6i dung dich chudn KMnO4 dén khi dung dich c6 mau

hong thi ngimg.
Céc phan Umg xay ra va cc hang s6 can bang;
CaC20u) —> Ca’ (@ + C204" (aq) Ks =1.30x10"
H2C204(aq) <> HC204 (ag) + H+(aq) Ka1 = 5.60x10~
HC204 g <> C204” @) + H' e Kaz = 5.42x10°
H,0 <> H'(ag) + OH (ag) Kw = 1.00x10™*

a) Viét va can bang cic phuong trinh phan Gng xay ra ¢ budc 2.

b) 25,00mL dung dich mau canxi dugc xac dinh bang phwong phép trén va da sir dung hét 27,41mL dung
dich KMnOs 2,50.10°M & budc cubi ciing. Xac dinh ndng d6 Ca®* trong mau.

c¢) Tinh d¢ tan cua CaC204 trong mdt dung dich dém c6 pH = 4.

2. Trong céac dung cu str dung trong thi nghiém chuan d6 nhu : buret, pipet, erlen, cc thuy tinh ¢é chia
vach, éng dong, binh dinh muc

a) Trong céc dung cu trén thi dung cu nao c6 thé dung dé lay thé tich chinh xac chét long.



b) Trong cac dung cu trén thi dung cu ndo can phai trang lai bang chinh dung dich ma né chtra bén trong
khi thuc hanh chuan dé.

3. Tinh pH cuia dung dich HF 0,01M. Biét rang dung dich ngoai can bang phan li axit, con ¢ qué trinh
tao phuc proton HF>".

HF —=H"+F (pKa=3,17); 2HF &—=H" + HF2 (pK=2,58)

Cau 6 (2,5 diém): Phan ng oxi hoa khir, Pin dién.

Dung dich hdn hop Fe?* 0,01 M va Fe** 0,01 M tai pH = 0 ¢ 25 °C. Thém dan NaOH (rin) vao dé ning pH
ctia hé 1én (coi nhu thé tich dung dich khong dbi).

a) Tinh cac gia trj pH ma tai d6 bat dau két tua Fe(OH), va Fe(OH)s.

b) Tinh thé cua cip Fe**/Fe?" tai cc gia tri pH ma cac hidroxit sat bat dau két tua.

¢) Tai gi4 tri pH ndo, thé cua cip Fe**/Fe?* bang khong?

d) Mot dung dich Sn?* 0,1 M c6 thé tich 20 ml duoc chuan d¢ boi dung dich Fe** 0,2 M.

- Viét phan tmg chuan d6 voi hé sé nguyén va tbi gian.

- Tinh hang s6 can bang cho phuong trinh chuan d¢ tai 25°C.

Cho: E%, . =0,771V; B2, . =0,154V; Ky, oo, = 7,94.207° vt K
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Cau 7 (2,5 diém): Halogen, Oxygen-Sulfur.

Cho so @6 chuyén hoa ciia cac hop chét ciia Chlorine nhu sau:
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Biét rang:
e Xl,X2, X5, X6, X7 déu chua 2 nguyén td va X3, X4 déu chtra 3 nguyén td.
e Phan tram khbi luong Flourine trong X1 va X3 lan luot 1a 34,86% va 52,53%
e X714 hop chét ion & dang long c6 mau d6 thim va cé phan tir khdi 1a 167.
e X1, X5 c6 s oxid hoa ciia Chlorine giéng nhau.
e S4 oxid hoa ctia Chlorine trong X2, X3, X4 ciing giéng nhau.
a) Tim cong thirc phéan tir clia cac chit chua biét trong chudi trén va v& ciu trac cta X3 va X7.
b) Viét cac phan tmg héa hoc cua chudi di cho.
Cau 8 (2,5 diém): Pai cwong hiru co (Quan hé giira cAu tric va tinh chat).
1. C6 ba hop chéat: A, BvaC
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a) Hay so sanh tinh axit cia A va B.

b) Hay so sanh nhiét d6 s6i va do tan trong dung méi khong phan cuc cia B va C.

¢) Cho biét s6 dong phan 1ap thé c6 thé co cua A, B va C.

2. Cho céc ancol: p-CHs-CeHs-CH20H, p-CH30-CsHs-CH20H, p-CN-CeH4-CH20H va  p-Cl-CeHas-

CH20H. So sanh kha nang phéan rng cia cac ancol v6i HBr va giai thich.



