BAI TAP HOA HQC - CH1017
Chwong 1. CAU TAO NGUYEN TU

1. lon R®* c6 hai phan 16p ngoai ctng 1a 3p°3d?
a. Viét cau hinh electron cua R va R3+ dudi dang chit va 6.
b. Néu cac bo tri s6 6 thé c6 cua 4 s luong tir dbi vai 2 electron 3d? cia ion R3*.
2. Trong sd t6 hop cac sd lugng tir sau, nhitng t6 hop nao cé thé co va ching ung voi nhimg
AO nao, nhiing t6 hop nao khong thé co, vi sao?
a n=2,1=2,m=1
b.n=4,1=1,m=0
c. n=3,I=0,m=1
d n=41=0,m=0
3. Cho céc ky hi¢u sau: 4p (1), 1s (2), Waz2+2 (3), 3d (4), w3+ (5); Nhimng ky hi€u nao cho
biét d6 1a mot orbital?
4. Trong mot nguy@n tir, ¢4 nhiéu nhat bao nhiéu electron théa man diéu kién bo cac sb luong
tor sau?
a.n=3
b.n=3,1=1
c.n=3,1=1,m=-1
dn=31l=1m=-1vams=+1/2
5. Van dung nguyén 1y loai trir Pauli, hiy tinh s electron ti da & orbital 3px, & phan 16p 4d va
& 16p M.
6. Cau hinh electron cta cac ion sau, cau hinh nao ung véi trang thai co ban:
Ti¥*(Z=22): a) 1s22s?2p®3s23p°3d* ; b) 15%2s22p®3s23pP4s?,
Cu?*(Z=29): a) 1s%2s22p°®3s23p°4s'3d®; b) 1522522p®3s23p€3d°.

Chuong 2. HE THONG TUAN HOAN CAC NGUYEN TO HOA HQC

. Nguyén t6 X 1a kim loai, tao dugc oxit X,07, trong d6 X c6 s oxi hoa cao nhat, nguyén tir ciia
X ¢6 4 16p electron. Xac dinh chu ky, nhém (A, B) va viét cau hinh electron nguyén tir ciia X.
. Nguyén tir ctia nguyén to X c6 5 electron & 16p ngoai cing thudc chu ky 4. Hay viét cau hinh
electron cuia nguyén tir X.
. Mot nguyén td R thudc chu ky 4 c6 thé tao hop chat khi dang RHs va tao oxit cao nhat dang
R,0s. Hiy viét cdu hinh electron ctia nguyén tir R va cac ion R%*, R%*. Xac dinh vi tri ctia R
trong bang hé théng tuan hoan.
lon R3* ¢6 hai phan 16p ngoai cung 1a 3p®3d?

a. Xdac dinh Z, chu ky, nhém, phan nhém cua R.

b. Viét cong thic oxit cia R, trong d6 R thé hién sb oxi hoa cao nhat.
. Viét cdu hinh electron cua cac nguyén tirco Z=9, 11, 16. Ttr do hay cho biét:
a. Nguyén tb nao trong cac nguyén td trén c6 ning luong ion hoa I; 16n nhat, nguyén to

nao c6 ning lugng ion hoa I; nhé nhat.

b. Cation va anion nao d& dugc tao thanh nhat tir mdi nguyén tu.
. Tinh ning lugng ion hoa ctia nguyén tir H; ion He* va ion Li** ¢ trang thai co ban va giai thich
su bién thién nang luong ion hod theo day H, He*, Li?*.



Papsd:  IH = 13,6eV
| Het = 54,4eV
| Lizr = 122,4eV
I tang vi Z d6i véi elrectron ting

Chuwong 3. LIEN KET HOA HQC VA CAU TAO PHAN TU

1. Viét cac cong thic Lewis c6 thé c6 ciia cac phan tir va ion sau: PO, SO, NO2, NO,,
CO32'.

2. Theo quan diém cua thuyét VB, hay giai thich:

a. Cac trang thai hoa tri c6 thé co cta S (Z = 16) va Cl (Z = 17)?
b. Visao nguyén tir Nito (Z = 7) khong thé c6 hoa tri 5?

Dung thuyét VB, hdy giai thich su tao thanh cac phan tt va ion: By, BF, BF3, BF4 ?

Vi sao phan tir NH3 c6 dang thap tam giac, con phan tir BF3 ¢6 dang tam giac phang?

Hay cho biét cac loai lién két co trong cac phén tir sau:

Cly, Oz, N2, CO2, (H20)x, (HF)2, NH3, NH4*, KF
Biétdo amdiencta H C O N F K
21 25 35 30 4 0,8
6. Cho cac phan tir va ion By, B,", Fy, Fy
a. Hay viét cau hinh electron cta cac phan tir va ion do.
b. Tinh béc lién két cua cac phan tir va ion do.
c. Nhan xét vé d6 bén lién két va do dai lién két ciia B, voi Bo*, Fa véi Fo.
d. Nhéan xét tir tinh cta cac phan tir va ion do.
e. So sanh céac két qua trén véi phuong phap VB.

7. Giai thich vi sao nang lugng ion hda cua cac phan tir Hz, N2, C,, CO cao hon nang lugng
ion hoa cua cac nguyén tir trong ing va nang lugng ion hoa cuia cac phan tir Fz, Oz, NO lai
thap hon nang luong ion hoa cia cac nguyén tir trong Ung.

H C N @) F
I, (kJ/mol) 1308 1083 1396 1312 1675

ok w

H> C, N O, F, CO NO
I, (kJ/mol) 1488 1154 1507 1173 1526 1354 913
8. (Co cac phan tir va ion sau: SO,, CO,, OF,, BF3, CF4, H;0"
Hay cho biét & mdi nguyén tir trung tdm cta cac phan tir va ion trén c6 dang lai hoa gi va
c4u tric khong gian ctia ching. Phan tir ndo ¢6 moémen ludng cuc phén tir bang khong, phan
tir nao c6 mémen ludng cuc phan tor khac khong?
9. Biét nhiét do soi va nhiét hoa hoi cua cac hop chét sau:

HF HCI HBr HI
Ts (K) 292 189 206 238
AHpn (kJ/mol) 32,6 16,3 17,6 19,6

Nhén xét va giai thich quy luat bién thién cia cac dai luong do.
10. LiF c6 mdmen p = 6,5D, khoang cach giita hai hat nhan 1= 1,56A. Hay tinh d¢ ion cia lién
két trong LiF.
Papsd:  87%
11. Thuc nghiém x&c dinh dugc moémen ludng cuc cua phan tor H,O 1a 1,85D, gbc lién két
HOH = 104,5°, d6 dai lién két O—H 12 0,0957nm



a. Tinh momen ludng cuc lién két O—H (bé qua mémen tao ra do cac cdp electron
khong lién két cua oxi).
b. Tinh d¢ ion c6 trong lién két O—H.
Péap sé:  a. pon =1,51D
b. 32,8%

Chwong 4. NGUYEN LY | CUA NHIET PONG HQC - NHIET HOA HQC

1. Biét nhiét sinh chuan cta nudc 16ng 1a -285,85 ki.mol?, ciia CO,(k) 1a -393,96 kJ.mol™,
nhiét chay chuin caa CH4(K) 1a -890,35 kJ.mol ™. Tinh nhiét sinh chuan ctia CH4(K).
Pap s6: -75, 31 kd.mol*
2. Tinh nhiét sinh chuan va nhiét chay chudn cta CoHa(k). Biét:
CoHa(k) + Ho(k) = CoHe(k) (1)  AH% =-136,951 kJ.mol™
CoHe(K) + 7/20,(k) = 2CO2(k) + 3H.O(1) (2) AH% =-1559,837 kJ.mol
C(gr) + Oy(k) = CO2(k) (3) AH% =-393,96 kJ.mol*

Ha(K) + 1/20,(K) = H,0(l) (4)  AH? = -285,85 ki.mol*
DPap so: AH® = 51,318 kJ.mol*

AH®; = -1410,938 kJ.mol*
3. Khi dot chay 0,532g hoi benzen & 25°C va thé tich khong ddi véi mot luong oxy du, toa ra
22475,746], san pham 1a CO,(K) va H.O(1). Tinh:
a. Nhiét chay cua benzen o thé tich khong doi.

b. AH cta phan tng khi dét chay 1 mol benzen.
Papsd:  a. AU = Q, = -3295,316 kJ.mol™

b. AH =-3301,51 kJ

4. O 25°C va dudi ap suat latm, nhiét chy cua xiclopropan khi (CHy)s, ciia graphit va cua
hydré 1an luot bang -2091,372; -393,513 va -285,838kJ.mol™. Ciing & diéu kién d6 entanpi
tao thanh ctia propen khi CHs — CH = CH, bang 20,414kJ.mol™. Tinh:

a. AHP%gs cua xiclopropan khi.
b. AHCgs clia phan Gmg déng phan hoa:
(CHz)g(k) — CH;=CH- CHg(k)
Dap s6: a. AHCgg s = 53,319 kJ.mol!

b. AHoggg = -32,905 kJ

5. Tinh AH® ctia phan Gmg sau & 1500K:  Cgr + Oz(k) = CO2(k)
Cho biét cac so liéu sau:

AH%gg s (kJ.mol™?) Cp? (J.KL.mol?)
Cor - 8,64
O2(k) - 29,36
CO2(k) -393,51 37,13

Pép sb:  -394,556 kJ



Chuwong 5. NGUYEN LY 11 CUA NHIET PONG HQC - CHIEU VA GIOI HAN
TU DIEN BIEN CUA QUA TRINH

1. Cho phan ung:
2NO2(K) > N204(K) va cac sd liéu sau:
NO,(K) N204(K)
AHY 595 (kJ.mol ™) 33,85 9,66
S%gs (J KL, mol'l) 240 45 304 30
Phan Umg trén lam tang hay giam entropi cua hé?
Phan tmg trén xay ra theo chiéu nao & diéu kién chuan?
c. Muén cho phan tmg xay ra theo chiéu nguoc lai phai thyc hién phan tng ¢ nhiét do
nao? Coi AH® va AS° khong doi.
Pap s6: b. AG%gg = -5413,2 J < 0, chiéu thuén
c. T >328,65K

oo

2. Cho phan ung: ,
Hao(k) + Cla(k) < 2HCI(k), AH%gs = -184,42 kJ va cac so li¢u sau:

H,(K) Cly(K) HCI(K)
S%s (J.KLmolY) 1304 2227 186,5
C (J.KL.mol?) 27,7 34,6 28,0

a. Tinh AS°gs, AG%gg cuia phan tng.
b. Thiét 1ap phuong trinh AHr = = f(T) cua phan Gng.
Dap SO: a. AS°298 = 19 9J.K 1 AGozgg = -190350 2]
b. AH% = -182542,6 6,3T (J)

Chuwong 6. CAN BANG HOA HQC - CAN BANG PHA

1. Cho phan ung:
NO(k) +1/202(k) <> NOz(k)

Biét: NO(k) 0(k) NO2(K)
AG°5,298 (kJ.le'l) 86,96 - 51,84
S%05 (J.KL. mol?) 210,62 205,03 240,45

a. Tinh AH° va Kp ctia phan trng ¢ 298K.
b. Ap suit anh huong dén can bang trén nhu thé nao?
Dép Sé): a. AHozgg = -56780,13 J; Kplzgg = 1,43106
b. Kplggg = 4,5103
2. Cho phan ung:
CO(K) + 2Hz(k) < CH3OH(k) c¢6 cac sd liéu sau:

CO(K) CHOH(K)
AHozggls (kJ.moI‘l) -110,5 -201,2
AGozgg,s (kJ.le'l) -137,3 -161,9

a. Tinh AH° AG® va AS° cua phan ung ¢ nhiét d6 298K?
b. Tinh nhiét d6 & d6 K, = 8,0.10°, coi AH® va AS° 1a hang sb ddi voi nhiét do.
¢. Cho 3 mol CO va 5 mol H; vao binh chan khéng kin. Tinh 4p suit ctia hé luc can
bang, biét rang ti 1é CO da phan ung 1a 80% va hang s6 K, = 8,0.10°,
DPap sd: a. AH%gg =-90,7 kJ; AG%qg = -24,6 kJ



ASCgg = -222 (JKl)

b. T=499K
c. P =358 atm
3. Khi nung NH4CI(r) xay ra phan {rng sau:

O 427°C, 4p suit hoi cua nd bang 4560mmHg. O 459°C 4p suit hoi tang 1én t&i 8360
mmHg. Tinh cac dai lugng sau cia phan ng nhiét phan NH4Cl & 427°C (gia st hoi tuan
theo tinh chat khi 1y tudong):
a. Hang sb can bang K,.
b. Su bién thién entanpi tu do chuan AG®.
c. Su bién doi entanpi chuan AH° (coi AH® va AS° 13 hang sb d6i véi T).
d. Su bién dbi entropi tu do chuan AS°.
Dép Sé: a. Kp(7oo) =9
b. AG®¢q = -12,7874 kJ.mol™
c. AH° = 161,387 kJ.mol*
d. AG%q = 249 J.mol?
4. Cho SO, phéan tig véi O, khong khi & 700K c6 mit chat xic tac tao thanh SOs theo phan
ung: 2S50,(K) + Oz(k) = 2S03(k)
Khi can bang & 4p suat latm thu dugc hdn hop khi chtra 0,21 mol SO»; 5,37 mol Oy; 10,30
mol SOz va 84,12 mol N,. Tinh:
a. Hang s6 can bang K, & 700K.
b. Thanh phan ban dau ciia hdn hop khi.
c. Ty 1& chuyén hoa SO, thanh SOs.
d. Néu trong hdn hop ban dau khong c6 Ny, con sé mol SO, va O, van giit nguyén nhu
cii thi ty 1& chuyén hoa 1 bao nhiéu? Ap suat ctia hé khi can bang van giit 13 1 atm.
Pap s6: a. K, = 4,48.10*

b. n302 =10,51 mol
Ny, =10,52 mol

Ny, =84,12 mol

c. o = 98%
d. o =99,2%

Chwong 7. DUNG DICH - DUNG DICH PIEN LY

1. b6 dién ly cua axit axetic trong dung dich ¢ néng d6 0,1M 1a 1,32%. O ndéng d6 nao
ctia dung dich dé do dién ly ctia né bang 90%?
Papsd:  2,179.10°M
2. Tinh nong do ion H30* va do pH cua cac dung dich sau:
a. HNO; 0,1M; 108M?
b. KOH 0,2M; 108M?
¢. NaCH3;COO 0,1M?
d. NH,Cl 0,1M?
Cho biét K, (CH3COOH) = 1,75. 10°%, Ko(NH4*) = 5,6.101°.



Papsd:  a.1;6,98 b.13,3;7,02;
c. 8,88 d.5,12;

3. Do hoa tan cua Pbl, ¢ 18°C bang 1,5.10° mol.I%. Tinh:
Nong d6 cta ion Pb? va I trong dung dich bao hoa Pbl, & 18°C?
Tich s6 hoa tan cua Pbl, & 18°C?
Khi thém K1 vao thi d6 hoa tan ctia Pbl, tang hay giam? Tai sa0?
Mudn giam d6 hoa tan ctia Pbl, di 15 14n thi phai thém bao nhiéu mol KI vao trong
1lit dung dich bao hoa Pbl,?

oo

Pap s6:  a. [Pb**] =1,5.103M, [I'] = 3.10° M
b. 1,35.10°8
d. 1,14.102mol.

4. B0 hoa tan cua canxi oxalat CaC,0, trong dung dich amén oxalat (NH4),C,04 0,05M s&
nho hon trong nude nguyén chit bao nhiéu 1an néu d6 dién ly biéu kién ciia amén oxalat
bang 70% va tich s hoa tan ciia canxi oxalat bang 3,8.10°%?

Pap s6: 570 lan
5. Tich s6 hoa tan ciia Mg(OH); trong nudc nguyén chat ¢ 18°C 14 1,5.10°%. Tinh & 18°C:
a. Do hoa tan mol.It cia Mg(OH); trong nudc nguyén chat
b. pH cta dung dich bdo hoa Mg(OH)..
c. Do hoa tan mol.I* cia Mg(OH), trong dung dich MgSO, 0,2M.
d. Tron hai thé tich bang nhau cia hai dung dich MgSO4 0,002M va NaOH 0,2M ¢6
tao thanh két tia Mg(OH), khong?
Péap s6:  a. 1,55.10 mol.I**
b. pH = 10,49
c. 4,33.10° mol.I*
d. co két tia

6. Tinh xem & d6 pH nao cta dung dich FeCls 0,1M bat dau két tia Fe(OH)3? Cho biét tich

s6 hoa tan ctia Fe(OH)s3 bang 3,8.107%8,
bap sb: 1,86
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Chwong 8. PONG HOA HQC

1. O 150°C mét phan tng két thiic trong 16 phut. Tinh xem ¢ 200°C va 80°C phan tng nay
két thic trong bao 1au? Cho biét hé s6 nhiét do cua phan ung bf?mg 2.5.
Pép s6: 0,16 phut va 162,76 gio
2. Mot phan tng tién hanh véi van tdc v & 20°C. Hoi phai tang nhiét do 1én té1 bao nhiéu dé
van toc clia phan (mg tang 1én 1024 1an? Cho biét hé s6 nhiét do ctia phan mg bang 2.
Pap s6:  120°C
3. Phan tmg hod hoc 1am cho sita chua c6 ning lugng hoat hoa bang 43,05 kJ.mol ™. Hay so
sanh tdc d6 clia phan g nay ¢ 30°C va 5°C.
Dép sb: 4,649 lan
4. Phan tmg phan huy H,0; 13 phan tng bic nhét. Ning lugng hoat hod E, cua nd bang
75,312 kJ.mol ™. Khi c6 mit men x@c tac c6 trong vét thuong, ning luong hoat hoa cua
n6 chi con 12 8,368 kJ.mol™. Tinh xem & 20°C khi ¢6 mit men xuc tac van tdc cua phan
ung tang 1én bao nhiéu so vai khi khong co xtc tac?
Pap so: 8,61.10 lan
5. Mot chit phong xa c6 chu ky ban huy t1, = 30 nim. Hoi trong bao nhiéu nim 99,9% s6
nguyén tir ctia chat d6 bi phan huy phong xa?
bap s6: 298,96 nim
6. Cho phan ing sau:
2N>,05 — 4NO, + O,
Biét hang s van toc phan ung k; = 1,72.10° st ¢ nhiét 46 25°C va k; = 2,40.103s1 &
nhiét do 65°C. Hay xac dinh:
a. Bac cua phan ung?
b. Chu ky ban huy ti2 & nhiét do 25°C?
C. Nang luong hoat hoa cua phan img?
Pap s6: b. ty, = 40299,25 s
c. E.=103386J
7. Cho phén ing sau:
CCIsCOOH(k) — CHCl3(k) + CO4(k)
O 44°C c6 ky = 2,19.107 s va ¢ 100°C ¢6 k, = 1,32.10°% sL. Viét phuong trinh dong hoc
ctia phan Ung va tinh hé s6 nhiét do y ctia van toc phan tng.
Dép sb: y=4,73

Chwong 9. PIEN HOA HQC

1. Mot pin gdbm mét dién cuc bac nhing vc'}lo dung dich AgNO3 1M va mot dién cuc dong
nhing vao dung dich Cu(NOs), 1M. Vi€t ky hi¢u cua pin trén? Cho biet suat di¢n dong
cua pin la 0,462V. Viét phuong trinh cua phan Ung xay ra khi pin lam viéc? Cho

€%g'Ag = 0,799V; €%u2/cu = 0,337V.
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2. Mot pin gé)m mét dién cuc hidrd tiéu chuin (bén phai) va mot dién cuc Niken nhung vao
dung dich NiSO4 0,01M c6 suét dién dong 1a 0,309V ¢ 25°C. Tinh thé khtr chudn cua
Niken ¢ 25°C?
Dép s6: -0,25V

3. Dé xé4c dinh hing sb dién ly cua axit axétic ngudi ta thiét 1ap pin sau:
Pt (H;) | CH3COOH 0,01M || H3O" 1M | (Hy) Pt
Pu, =1 atm
O 25°C pin c6 suat dién dong bang 0,1998V. Tinh hing s6 dién ly cua axit axétic
& 25°C.
Papsd:  1,76.10°
4. Cho1pin: Ag|ddAg,SO, bao hoa || AgNO3 2M | Ag
O 25°C pin c6 suat dién dong bang 0,109V. Tinh tich s6 tan ctia AgySO4 ¢ 25°C.
Diép sb: 1,1453.10°
5. Cho phan ung sau ¢ 25°C:
Sn** + 2Fe** — Sn®* + 2Fe*

Cho €%esire> = 0,77V va €%n*isn = 0,15V
a. O diéu kién chuan va 25°C phan ung trén xay ra theo chiéu nao?
b. Tinh AGP° va hang s6 can bang K cia phan tng ¢ 25°C.
Pap s6: AG® = 119660J > 0, chiéu nghich
K =9,6.10%

6. Cho biét & 25°C, €°%e?/re = -0,44V va €°Fre/rez» = 0,771V.

a. Tinh €%ere & 25°C.
b. Tinh hang so can bang ciia phan tng sau & 25°C:
2Fe**.aq + Fe(r) = 3Fe*.aq
Tir @6 rat ra két luan gi vé diéu kién tong hop FeSO4.7H,0 bang cach cho phoi bao sat
tac dung véi HaSO4 l0dng?
Papsd:  a.-0,036V
b. K=1,12.10%
7. Cho biét & 25°C, €°%agag = 0,8V va €%errer = 0,771V. Viét phuong trinh phéan tng
x4y ra khi tron 1an ba dung dich sau v&i nhau & 25°C:
- 25ml dung dich Fe(NO3), 0,1M
- 25ml dung dich Fe(NO3); 1M
- 50ml dung dich AgNO3 0,6M trong d6 c6 tha mot sé manh bac vun.



