Céau 2.1

Y a sai, vi cac nguyén tir d6ng vi ¢6 sb notron khéac nhau.

Y b dung. Pap an b

Y ¢ sai, vi cAc nguyén tir ddng vi ¢ khéi lwong khac nhau nén tinh chat vat
ly khac nhau.

. Y dsai, vi cac nguyén tir dong vi ¢ khéi lwong khac nhau nhung do ¢6 cling

sb proton tirc cung dién tich hat nhan nén ¢ ciing vi tri trong bang HTTH.

Cau 2.2

a.

C.

d.

Y asai, vi khéi luong nguyén ti trung binh caa mot nguyén t6 1a nguyén ti
khéi trung binh caia hdn hop cac dong vi caa nguyén té dé theo ti 1 % cua
chung trong tu nhién.
Vi du: Cacbon ti nhién 1 hén hep cia hai dong vi: 2C(98,9%) véi nguyén
ti khai bang 12; 3C(1,1%)véi nguyén tir khei bang 13,0034
Nguyén tz khoi (trung binh) cia cacbon ty nhién sé l1a:
[(12.98,9) + (13,0034.1,1)] = 12,011
Y b sai, vi trong nguyén tir chi 6 khdi luong proton va notron xap Xi bang
nhau con khéi luong electron (me) rat nho so véi khéi lugng proton (m,) va
khdi luong notron (my) :

mp = 1836,6. Me ; My = 1836,1.me
Y c sai, vi trong nguy@n tir s proton ludn bang sé electron nhung trong ion
thi s6 proton va electron khac nhau.
Y d dung. Bap an d

Cau 2.3

Goi x 1a ty 1&¢ % hién dién caa dong vi 33CI

— (100-x) la ty 18 % hién dién caa dong vi 37CI

Ta co:

35,5 = [(35.X) + (37.(100-x))[/100 — x = 75% — Dép 4n b

Cau 24

Nguyén tir c6: s6 electron = s proton = s notron

— s6khdéi A=2Z —Papanc
Cau 2.5

H : Co 1 proton, 1 electron va khong c6 notron



H* : C6 1 proton, khong co electron va notron

H-: Co 1 proton, 2 electron va khong c6 notron

on : Co 1 notron, khong c6 proton va electron

—Dédpana

Céau 2.6

Nguyén tir hidro ning hay doteri 2H hay D ¢6 : 1proton, 1 notron va 1 electron.

Vi khéi lwong electron rat nho so véi khéi luong proton va notron nén khéi luong
nguyénta: M~=my, + m, — Dapand

Céau 2.9
Trong nguyén tz hydro hay ion c6 mét electron thi nang lwong cua electron:
E, =-13,6.Z%/n% [eV] ; n=1,23...0

Dau trir thé hién luc hit gida nhdn va electron trong dé hat nhan dwroc chon 1am
tam cua hé toa do.

—Trang thdi nang lwong nho nhdt (trang thdi co ban) ing véi n=1 (E1 < 0)

— Trang thdi ning hrong lon nhat ing véi n = oo (E,, = 0), twong g trang thai
nguyén tiz da bi ion héa vi thuc té Lic nay electron da bi bt ra khéi nguyén ti.

—Pé tach electron ra khéi nguyén ti hydro hay ion c6 1 electron thi nang lwong
ionhéa : | = -E, = +13,6.Z%/n?

O'trang thdi co ban n =1 ta c6 : 1(zH) < 1(zHe*) < 1(sLi%*)

Gidi thich: Do Z tang nén luc hit giga nhan véi electron manh ddn lam néing
lwong ion héa tang.

Bai tap: Dé tach electron trong nguyén tir hydro & mirc n=3 ra xa v cung thi ning
lugng ionhda la : | =-E3 = +13,6/32=1,51 [eV] — Dép 4n a

Cau 2.12

1.Y 1 sai, vi theo nguyén Iy bat dinh Heisenberg: khdng thé dong thoi xac dinh
chinh xac ca vi tri 1an toc do cua hat vi mé.

2.Y 2 ding.



3.Y 3 sai, vi theo co hoc lugng tir dé xac dinh vi tri cua electron 1 phai ding xac
suat xac dinh, khai niém vé quy dao ma electron chuyén dong 1a khong co y nghia.

4.Y 4 sai, vi c6 ham AO md ta chuyén dong khdng gian cua electron trong nguyén
tur.

bap and

Céu 2.13

Tap hop céac sb luong tir phai thoa man diéu kién sau:

Mot phan 16p lugng tir duge xac dinh bai 2 s6 lugng tir : nva € trong dén > € .
L 0 1 2 3 4 5
Tén phanlop s p d f g h

a. Y asai, vi phan lép 3f (n = 3 = ¢) khéng ton tai.
b. Y b sai, vi phan I6p 2d (n=2 = ¢) va 1p (n=1= £) khdng ton tai.
c. Y csai, vi phan l6p 3g (n=3< £ = 4) khong ton tai.
d. Y d dung. Pap and
Céau 2.15
a. Y ading.
b. Y b sai, vi theo co hoc lwong tir thi khéi niém vé quy dao chuyén dong cua
electron 1a khong c6 ¥ nghia.
c,d. Y c,d sai, vi AO Ia viing khdng gian gan hat nhan trong d6 xac suat c6 mat
cua electron 16n hon hay bang 90%.
Dap an a

Cau 2.16



M3t phang phan ddi xang 12 mat phang khi chiéu qua anh trung nhung dau thi
nguoc lai.

bap and
Cau 2.17 Theo qui woc dau cua AOs (hinh cau) biéu dién diu duong;

Con AOp (hinh hai qua cau tiép xtc nhau tai tdm hay hinh s 8 tron xoay) thi
dau ham séng trén hai qua cau (tic hai ving khong gian) 1a khac nhau (mot qua
cau mang dau duong va qua cau con lai mang dau am)

Pap an a
Cau 2.18
a. Y asai vi electron khéng chuyén dong trén mat qua cau.

b. Y b ding vi AOs dang hinh cau nén xac suat tim electron giong nhau theo
moi hudng trong khong gian — Dap an b

c. Y ¢ sai vi xac suat cd mit electron trong AO (hinh qua cau) 13 > 90% tic
electron c6 thé nam ngoai qua cau (<10%)

d. Y d sai vi electron con chuyén dong bén trong qua cau.
Cau 2.19 Trong cung mot nguyén tir :
1. Y 1 dung vi n cang 16n thi kich thudc AO cang ting.

2.'Y 2 sai vi trong clng mot phan 16p tic ¢6 cuing hai s6 luong tirn va £ nén
nang lugng cac AO bang nhau.

3.Y 3 dung vi AO 2p, ¢0 truc d6i xing 1a z.

4. Y 4 sai vi AO 3dyy c6 truc dbi xtmg 1a hai dudng phan giac chinh cia mat
phang xoy nén xac suat phan b dién ta 16n nhat doc theo hai dudng phan giac
nay.

5.Y 5 dung vi trong 16p luong tir n = 4 ta c6 4 phan 16p :
4s c6 s6 electron tdi da 1a 2
4p c6 sb electron téi da 1a 6
4d c6 s electron t6i da 1a 10

4 f c6 sb electron tdi da 1a 14



Déap anc
Céau 2.20

1.Y 1 sai vi trong cting phan 16p 2p tic ¢6 cing hai sé lugng ten =2 va £ =1
nén ning luong 2py va 2p; bang nhau.

2.Y 2 sai . Trong cung chu ki, ndng lweng ciia cac AO ns, AO np cria cac
nguyén té di tir trai sang phdi theo chiéu Z ting dan sé giam dan do luc hit
hat nhan manh dan nén electron gan nhan hon lam ning lwong giam.

Nén E(1s) cua gO > E(1s) cua oF
Hay E(2s) cua gO > E(2s) cua oF
E(2p) cua sO > E(2p) cua oF

3.'Y 3 sai vi trong nguyén tir H hay cac ion c6 1 electron thi ning lugng cia
electron chi phu thugc vao n ( E= -13,6.Z%/n?) , nén trong cung mot 16p luong ti
(ciing n) cac phan 16p c6 nang lugng bang nhau.

— E: 1s<2s=2p<3s=3p=3d<4s=4p=4d=4f<...

v Truong hop nguyén tir 6 nhiéu dién tir thi nang lwong electron phu thudc
vao ca hai so luong tir n va £ nén trong cling mét 1ép luong tir cac phan 16p
c6 nang luong Kh&c nhau. E: 1s <2s<2p<3s<3p<4s<3d<.....

4.Y 4 sai vi trong cing mot phan 16p tic ¢ ciing hai s6 luong tir n va £ nén
nang lugng cua cac AO bang nhau.

bap and
Cau2.21

1. Y 1 dang vi trong ciing nguyén tir s6 lugng tir n cang 16n thi kich thuéc AO
cang tang.

2.Y 2 dtng vi trong cuing nguyén tir cic AOs c6 ning luong ting theo n.

3.Y 3 sai vi trong cting mot phan 16p 3d thi ning luong cua tat ca cac AOd déu
bang nhau.

4.Y 4 sai vi chi ¢ AOs c6 tinh ddi xtng cau nén xé&c suat gap electron & moi
hudéng mai bang nhau.

bap an d



Cau 2.22

Ghi nhd: S6 AO téi da trong mot 16p 1a n2, trong mot phan 1op 1a (2 € + 1)
Ap dung :

3p — phan 16p c6 n=3, L =1 — sd AO téida=2.1 +1 =3

4s —phan 16p ¢6 n=4, £ =0 — sb AO t6i da =1

3dy, —AO dugc dic trung bai ba s6 lwong t: n=3, £ =2, m; ¢6 thé 1a +2 hay -2
n =4 —1ép luong tir N(n=4) —s6 AO tbi da =42 = 16

n =5 —1ép luong tir O(n=5) —s6 AO tbi da =52 =25

bap an c

Cau 2.23

Trong nguyén tir nhiéu electron:

a.Y asai vi nang luong AO phu thudc vao ca hai s6 lwong tir n va L.

Y b,c,d déu ding.

Dipana
Cau 2.24

1.Y 1 sai vi trong nguyén tir nhiéu electron su phan b electron sao cho tong
nang lugng cta nguyén tir nhd nhat chix khong theo thi ty 1op. Vi du truong
hop electron sap vao phan 16p 4s rdi méi dén 3d.

2.'Y 2 sai vi nguyén ti va ion twong ng cua nguyén tir d6 co s electron khac
nhau nén cau hinh electron khac nhau. Vi du: Fe ¢6 26 electron nhung Fe* ¢6
23 electron.

3.Y 3 dung vi chiing c6 cung so electron.

4.Y 4 sai vi electron s xac xuat c mat trong AOs (hinh qua cau) > 90%.
5.Y 5 dung.

Pap an a

Céau 2.25



Trang thai co ban ciia nguy@n tir 1a trang thai c6 ning luong thap nhét tac
electron sap xép vao cac AO phai tuan theo : Nguyén Ii vitng bén va nguyén Ii
ngoai trir Pauli, qui tac Hund.

1. Y 1 sai vi electron khéng sap xép vao phan 1op 3s trude khi vao 3p.
2. Y 2 sai Vi ¢ trang thai co ban phai 1a 3s23p* .
3. Y 3 sai vi cac phan 16p phai 1a 3p®4s? 3d%4p?
4. Y 4 dung.
Dapanb
Cau 2.26. Sb electron toi da trong mot 16p luong tir 1a 2n?
Dapanb
Cau 2.27
a.Y a dung.
b.y b dung.

c. Y ¢ sai vi c4c electron bén ngoai van cd thé chan yéu cac electron 16p bén trong
nho kha nang xam nhap vao gan nhan.

d. Y d dung.

bap an c

Cau 2.28

1.'Y 1 sai vi khi n va ¢ cang nho thi hiéu ang xam nhap cang manh.
2.'Y 2 sai vi mot phan 16p bdo hoa hay ban bao hoa c6 tac dung chin manh 1én cac
I6p bén ngoai.

3.Y 3 dung.

bépanb

Cau 2.29

Dapanb

Cau 2.30

Pap an a

Cau 2.31



bap an c
Cau 2.32
Dap anc
Cau 2.33
Dap an a
Cau 2.34
Déap anc
Cau 2.35
Pap an a
CAu 2.36 Tang spin 1a +3 tic ¢6 6 electron doc than
— & chu ki 4 twong ng Voi 24Cr : 3d°4s?
béap anb
Cau 2.37

15P : 152 2522p%3s23p3 -1 0 +1 (theo trat ty m; tir thap t6i cao)

Phan 16p cudi cing 1a3p%: [1 11
) - /\N
Bo 4 so electron cuodi cung thudc phan I6p 3pd la: n=3, £ =1, m = +1, ms=+1/2
-/
Dapanb
Céau 2.38
30ZN 3d10452

Phan 16p cudi cung 1a 3d™°

Phan 16p ngoai cung la 4s?

B6 4 sb lugng tir cia hai electron ngoai cing thudc phan 16p 4s? RARCE
n=4, £=0,m=0,ms=+1/2va-1/2

Dip ana



Cau 2.39

lon X** ¢6 phan lop ngoai cung 3p®
— X ¢6 cau hinh 3d%4s?

Phan 16p cudi cung 1a 302

Phan 16p ngoai cung 4s? m, 2-10+1 +2

Bo 4 s6 lugng tir cta electron cudi cung thuoc phan l6p 3d2ctia [1 (1] | | ]
X

n=3, £=2, m.=-1, ms=+1/2

béap anb



