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BAI TAP HOA HQC I — CH1012

Chwong 1. CAU TAO NGUYEN TU

1. Ning luong phan ly lién két I - I trong phan tir I 1a 150,48kJ.mol". Nang lugng nay c6
thé str dung duéi dang anh sang. Hay tinh budc séng anh sang can sir dung trong qué
trinh nay.

bap s6: 795 nm
2. Cho biét tan sd gi61 han cua céac kim loai
Kim loai K Ca /n
Vo(sh) 5,5.10" | 7,1.10" | 10,4.10™

a. Khi chiéu anh sang voi bude song 4 = 434 nm vao bé mit cac kim loai: K, Ca, Zn,
d6i voi kim loai ndo s& xay ra hiéu tng quang dién?

b. Vi trudng hop xdy ra hiéu tng quang dién, hady tinh van tdc electron khi bat ra
khoi bé mit kim loai.

Dap s6: a. Kim loai K
b.v=4,53.10°m.s’!
3. Trong nguyén tir hidro & trang thai co ban gia thiét ban kinh trung binh cta quy dao
electron 13 0,53.107'° m, hay tinh do bét dinh trong van tdc chuyén dong cua electron.
Pap sb:  Ave > 6,9.10 m/s.

4. Hay tinh budc song cla song vat chat lién két voi mot may bay co khéi lugng 100 tin
bay v6i van toc 1000 km/h va cia song lién két voi mot electron ¢ khéi lwong bang
9,1.103! kg chuyén dong voi van toc 10°m/s.Rut ra nhan xét?

Dapsd:  Amp=2,385.104m
Ae =728.10"m
5. Ton R*" c6 hai phan 16p ngoai clng la 3p°3d’
a. Viét cAu hinh electron cua R va R3’+ dudi dang chir va 0.
b. Néu cac b0 tri so c6 thé ¢o ctia 4 sd lugng tu dbi vai 2 electron 3d? ctia ion R3*.

6. Trong sb t6 hop cac sO luong tir sau, nhing t6 hop ndo c6 thé c6 va chiing img véi nhiing

AO nao, nhitng t6 hop nao khong thé co, vi sao?
a. n=2,1=2,m=1
b. n=4,1=1,m=0
c. n=3,1=0,m=1
d n=4,1=0,m=0

7. Cho cac ky hiéu sau: 4p (1), 1s (2), yaz+2 (3), 3d (4), y33+2 (5); Nhitng ky hi€u nao cho
biét d6 1a mot orbital?

8. Trong mot nguyén tir, c6 nhiéu nhat bao nhiéu electron thoa man dicu kién bd cac sd
lugng trsau:n=3,1=1, m=-1 vams=+1/2?

9. Nguoi ta d& nghi nhitng cdu hinh electron cho nguyén tir c6 sé Z = 12 nhu sau:

1s22522p°3s'3p? (a) ; 1s22s?2p%3s? (b); 1s5?2s?2p’3s!(c)
1s22s°2p*3s'3p? (d) ; 1522522p°35°3p° (e)
a. Nhiing cau hinh nao khong tuin theo nguyén 1y loai trir Pauli? Giai thich.
b. Nhitng cdu hinh nao tuan theo nguyén 1y loai trir Pauli ¢6 electron doc than?
c. Hay sap xép niang luong ting dan cho nhing cau hinh tuin theo nguyén 1y loai trir
Pauli?
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10. Véan dung nguyén 1y loai trir Pauli, hay tinh so electron to1 da & orbital 3px, & phan 16p

4d va ¢ lop M.
11. C4u hinh electron ctia cac ion sau, ciu hinh nao tng véi trang théi co ban:
Ti**(Z=22): a) 1s°2s?2p®3s23p%3d' ; b) 1522s22p®3s23p%4s!.
Cu?"(Z=29): a) 1s?2s*2p®3s23p%4s'3d?; b) 1522s22p®3s23p3d°.

Chuwong 2. HE THONG TUAN HOAN CAC NGUYEN TO HOA HQOC

1. Ion R3" ¢6 hai phén 16p ngoai cung la 3p®3d?

a. Xac dinh Z, chu ky, nhém, phan nhom cua R.
b. Vlet cong thirc oxit cao nhat ciia R

2. Nguyén td X 1a kim loai, tao duogc oxit X207, trong do X co s6 oxi hoa cao nhét, nguyeén
tr ciia X c6 4 16p electron. Xac dinh chu ky, nhom (A, B) va viét cdu hinh electron
nguyén tu cua X.

3. Nguyén tir ciia nguyén t6 X ¢ 5 electron & 16p ngoai cung thudc chu ky 4. Hay viét cdu
hinh electron cta nguyén tu X.

4. Mot nguyén té R thudc chu ky 4 co thé tao hop chit khi dang RH3 va tao oxit cao nhat
dang R,Os. Hay viét cau hinh electron cuia nguyén tr R va céc ion R3**, R>*. X4c dinh vi
tri cua R trong bang hé thdng tuan hoan.

5. Viét cAu hinh electron cua cac nguyén tirco Z =9, 11, 16. Tir 46 hay cho biét:

a. Nguyén t6 nao trong cac nguyén té trén c6 ning luong ion hod I; 16n nhat, nguyén
t6 ndo c6 nang luong ion hoa I nho nhét.
b. Cation va anion nao dé dugc tao thanh nhat tir mi nguyén ti.
6. Tinh ning lugng ion hod ctiia nguyén tir H; ion He* va ion Li** & trang thai co ban va giai
thich sy bién thién ning lugng ion hoa theo diy H, He*, Li*",
bap s6: In = 13,6eV
IHet = 544eV
ILzr= 122,4eV
I ting vi Z d6i véi electron ting
7. a. Ning luong ion hoa ctia nguyén tir hidro 1a 13,6eV. Néu nguyén tir hidro & trang thai
co ban nhan mét ning luong biang 99% nang lugng ion hoa thi electron cua no6 s&
chuyén 1én mirc ning luong Gmg voi gia tri s6 lugng tir n bang bao nhiéu?
b. Tinh budc séng phat ra khi electron & trang thai kich thich nay trd vé trang thai co
ban
bap s6:a.n=10
b.9,23.10%m

8. Dua vao phuong phap Slater, hay tinh nang lugng ciia mdt electron ¢ 16p ngoai cung cua P.

bap s6: -34.8eV

9. Dua vao phuong phap Slater hdy tinh nang luong tong ciia cic electron trong nguyén tir
Li va ion Li*, tir 46 tinh nang lwong ion hoa thtr nhat cta Li.

bap sb: - 203 eV;-196,8eV;5,7¢eV
10. Nguyén t6 c6 Z = 19 ¢6 thé viét cau hinh electron:
1s22s22p®3s23p®3d! (1) hay 1s?2s%2p®3s?3p®ds! (2)
Dua vao viéc tinh Z' va tir d6 tinh E<(3d") va Ee(4s") theo qui tic Slater, hdy chirng minh
céu hinh (2) hop 1y.
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11. a. Tinh d¢ dién am cua flo va clo theo Pauling dua vao cac so li¢u nang luong lién két

(kJ.mol™") sau, biét xu = 2,2:
HF HCl F> Ch H»
E (kJ.mol!) 565 431 151 239 432
b. Tinh nang luong lién két Cl - F.
bap s6:  a. xr=3,85; xa=3,18
b. 240 kJ.mol!

12. Tinh d¢ dién 4m cua flo va clo theo Mulliken dya vao cac sb liéu (kJ.mol™) sau: Ii(F) =

1681; 1i(Cl) = 1255; A1(F) = - 333; Ai(Cl) = - 348.
Pap sb: x¢~ 4,07; xa~ 3,28

13. Radi (Ra) 14 nguyén t6 thudc nhom IIA (¢ chu ky 7). Hiy du doan nguyén t tiép theo

n A

9.

ctia nhom IIA s& c6 s thir tu 14 bao nhiéu? Cho biét Ra (Z = 88).
Dap so: Z =120

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

. Viét cong thirc Lewis ctia cdc phan tir va ion sau: CO2, COs%, NO2, NO2", SO,, SO4%,

BF;s va SFa.

. Theo quan diém cta thuyét VB, hay giai thich:

a. Cac trang thai hod tri c6 thé co cua S (Z=16) va C1 (Z = 17)?
b. Vi sao nguyén ti Nito (Z = 7) khong thé ¢ hoa tri 5?
Dung thuyét VB, hay giai thich su tao thanh cac phan tir va ion: B2, BF, BF3, BF4 2

. Vi sao phan t&r NH; c6 dang thap tam giac, con phan tir BF3 c6 dang tam gidc phang?
. Viét cong thuc Lewis, cong thirc Gillespie AXmEn, cho biét ki€u lai hoa cua nguyén tir

trung tam, du doan cdu hinh khong gian cua cic phan tir va ion sau: IOFs, CIFs, SF4,
SOF4, OCN-, PCls~?

. Co céac phan tir sau: SOF2, SOClava SOBr2. Dua vao thuyét Gillespie:

a. Cho biét kiéu lai héa cia nguyén tir trung tAm va cau tric hinh hoc ctia phan tir?
b. So sanh goc lién két OSF va FSF trong phan tir SOF2; goc XSX gitta cac phan tir?

. Hay du doan xem trong ddy hop chit sau, goc lién két ting hay giam? Giai thich.

a. NCl3 — PCl; — AsCl; — SbCls3

b. PF; — PCl; — PBr;
Tir d6 rat ra nhan xét vé quan hé gira:
- P06 am dién cua nguyén tir trung tim véi goc lién két.
- Do am dién ctia nguyén tir bao quanh voi goc lién két.

. Trén co sé thuyét VB va lai hoa, hiy mo ta cac lién két trong cac phan tir: CH; — CHs;

CH; = CHy; CH = CH bang sy xen phu cdc AO. Ghi trén so do: lién két nao 1a lién két o,
lién két naola lién két ?
Bang khdi phé ké dd do duoc ning luong t6i thiéu can cho phan tng sau 1 18 eV:

Hz (k) > H'(k) + e + H(k)

Nang luong ion héa cua hidro la 13,6 eV. Tinh nang luong pha v& lién két H - H trong
diéu kién thi nghi€m nay.

Dap s6: 4,4 eV
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10. Cho cé4c phan tir va ion By, Bo", Fa, Fo

a. Hay v& gian d6 niang lugng cac MO va viét cau hinh electron ciia cic phan tir va
ion do.

b. Tinh bac lién két ctia cac phan ttr va ion do.

c. Nhan xét vé d¢ bén lién két va d¢ dai lién két ctia B2 véi Ba', F2 vé6i Fa.

d. Nhan xét tur tinh cta cac phan tr va ion do.

e. So sanh cac két qua trén voi phuong phap VB.

11. Giéi thich vi sao nang lugng ion hoa cua cac phan t¢r Hz, N2, Cz, CO cao hon nang
lugng ion hod cua cac nguyén tur tuong tng va nang lugng ion hod ctia cac phan t Fa,
02, NO lai thdp hon ning luong ion hoa ctia cac nguyén tir trong tng.

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

H» C2 N2 02 F> CO NO
I1 (kJ/mol) 1488 1154 1507 1173 1526 1354 913
12. C6 cac phan tir va ion sau: SOz, CO», OF», BF3, CF4, H;0"
Hay cho biét & mdi nguyén tir trung tdm cta cac phan tir va ion trén co dang lai hod gi
va ciu tric khong gian cua chung. Phan tir ndo c¢6 mémen ludng cuc phan tir bang
khong, phan tir nao c6 mémen ludng cyc phan tir khac khong? Giai thich.
13. Biét nhiét d6 s6i va nhiét hoa hoi cta cac hop chit sau:

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

Nhan xét va giai thich quy luat bién thién cta cac dai luong d6?
14. LiF c6 moémen u = 6,5D, khodng cach gitra hai hat nhan 1 = 1,56A°. Hay tinh d{ ion cua
lién két trong LiF.
Pap s6:  87%
15. Thuc nghiém x4c dinh dugc moémen ludng cuc cua phan tor H2O 1a 1,85D, goc lién két
HOH = 104,5°, d6 dai lién két O — H 1 0,0957 nm
a. Tinh momen ludng cyc lién két O — H (bd qua momen tao ra do cac cip electron
khong lién két cia oxi).
b. Tinh d6 ion c6 trong lién két O — H.
Dép s: a. gon = 1,51D; b. 32,8%.

Chuwong 4. TRANG THAI TAP HQP CUA VAT CHAT

1. So sanh tinh chat, ddc diém ctia chat rén tinh thé va chét ran vo dinh hinh.

2. Néu vi du va chi ra cic lién két chinh trong: tinh thé nguyén ti, tinh thé phén tir, tinh thé
ion va tinh thé kim loai.

3. Tinh thé MgO c6 ciu tric kiéu NaCl. Khoang cach R, giita hai ion gan nhau nhét trong
tinh thé 14 0,205 nm. Biét hang s6 Madelung cia MgO 1a a = 1,7475. Tinh ning lugng
hinh thanh mang lug1 MgO theo Born — Lande va theo Kapustinxki.

Dép sd: - 4060 kJ.mol'!; - 4215 kJ.mol”’
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4. Tinh nang luong mang ludi NaCl theo phuong phédp Born — Lande. Biét rvar = 0,95A°;
rc-= 1,81A°; Anaci = 1,7475.
Hay so sanh voi két qua tinh theo phuwong phap Kapustinxki va két qua tinh theo chu
trinh Born - Haber. Biét AH%nac1 = - 411,14 kJ.mol"!, AHCxxa) = 108,44 kJ.mol ™, Iina) =
495,7 kJ.mol!, Ecrai = - 240 kJ.mol, Acciy = - 349 kJ.mol'. Hiy cho nhan xét vé két

qua tinh dugc? ,
Dap s0: - 768414 J.mol™!; - 762140 kJ.mol'!; - 786280 J.mol™!



